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1. (FUSIC

ANE(F PostgreSQL 17 (CEFNDEBRFMEEEZHAL. ERICIMFSBIARFIRRZREIT D2ED
TY, PostgreSQL 17 (CDWTHREELK DS EULTWBRI—HDEIFICIRB T EZBNELTVET,
2024 £ 6 A 27 BICU ) — X &N Jz PostgreSQL 17 beta2 Z{ER U THREEZITWLVELUIZ. D&, 2024 &8
AB8RICUU—X=NJ betal (CHIHLT. WS DNEHZIEIELTLNET,

2. HE
PostgreSQL 17 DEBEIRFHEEEIUTDEND TI . KARFAAD hTIESNSDIEBZED LIFET,
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o MERGE XMLk

o COPY FROM (C ON_ERROR A>3 >80
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DS54 77> NkgE

o libpq TIFAHAQUEE OT U > )LHRE

o libpg T PQchangePassword API i&fll

EREE

o AZDTUAZSIVINY DT YT

o pg_combinebackup I¥> K

o pg_dump @ --filter AT 3>

o FIEIREZHY > E 21— pg_stat_checkpointer. pg_wait_events
o FIZIREEFEO—)L pg_maintain

INSICMA T, FFEMOEERICDOVWTERRLET,
COOMBICE. HEEBIIYCEENZSHHDET, ETCOEERAD—E(CDUTIE PostgreSQL 17 RF2 A
FARDUU—-X_J—b (BIFURL) (CEEHENTULET,

https://www.postgresqgl.org/docs/17/release-17.html

3. WREED=sHDtY YT

3.1. VIMIITT7AF

PostgreSQL 17 (R—FR%ZEEZD) (FUTFT URLDR—H545 0> 0O—RAJETI, YV—XO—R |
Windows D1/ \AFUD1 > A =5, RPMyum JRZ KURHBEESNTWLET,

https://www.postgresql.org/download

3.2. WEHRIE

MEEBRE S LT, RAB(EEAE D RHEL 8.x (x86_64) BIIRIEDREYS = FERLELE.
ARG (FEARRIMFER S > L OMREDIR RO KIRES — )T H T DHEEDRE(FER LU TWLWE A, T
BEEIRIL T BIBEE. |B/\—3 > OFEEE FENIRVNSE EDLEEZIT O TLET,
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3.3. 12AM=)b

gcc. zlib-devel. readline-devel . libicu-devel. openssl-devel. libzstd-devel. Iz4-devel DE/ W —HB 5
MU A R—ILENTNDIRET, UTFOATS 3> (CTY—XO—RDOEILRZETVWE L. FRiIlC
postgres 1—H THAHEZTIRE/R /usr/locallpgsql/17 T« Lo NUZEFRUIZS X T, postgres 1—HI(CTE
TUFE U,

(LI F. postgres 1—H TE1T)
$ wget https://ftp.postgresgl.org/pub/source/vl7beta2/postgresqgl-
17beta2.tar.bz2

(ERIZ11T. V1) —R%EIL Tv17.0/postgresqgl-17.0.tar.bz2] )

$ tar jxf postgresgl-17betal2.tar.bz2
$ cd postgresgl-17beta2
$ ./configure --prefix=/usr/local/pgsgl/17 --enable-debug \

--with-openssl --with-icu --with-zstd --with-1z4

$ make world-bin

$ make install-world-bin

ERFIEERFIASBDOEILR - AR =)LZABLTWET, RFIXANEEILR - A2 b=
LI BIHBE(C(E. docbook-dtds t° docbook-style-xsl 72 ED/ o —H 0S (1 A M—)LESNTEIREET
[make world ] 3SKU [make install-world ] ZZE{TUTLZELN,
RIBERZREIT D I7AILZEZTHUT, BAUEY. postgres 1—H THRAHEZTIHE/R /var/lib/pgsql
T4 LORNIMEDREDELFT,

$ cat > ~/pgl7.env <<'EOF'

VER=17

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

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

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

EOF

$ . ~/pgl7.env

T—INR—RISAI&ERLET. OT—JUEL (COY—IL) . UTF8ZT IAILMELFT,

$ initdb --no-locale --encoding=UTF8
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BEIT7AIVCRINBOFREZSZAFET, CNCLDOTAVE—H T 7AILICEBEENET,

$ cat >> $SPGDATA/postgresgl.conf << EOF
logging collector = on

EOF

PostgreSQL =& LFE I,

$ pg ctl start

REEADT —IN—RZERRLET .

$ createdb -U postgres dbl

PIBEDEMREE(E db1 7 —4R—X(C postgres 1—H TR L TITLVET,

$ psgl -U postgres -d dbl
psgl (17beta?2)
Type "help" for help.

dbl=+#

4. FEISHEREIBNN

FEIRENMERE. HREM L (CDWTEMEHESRZ L CWVWEET ., Fo. HE THEEDRERFIBELET.

ZBNNEREDF /A (R END Y Z 1 VILICERBH SN TVE T, 1A M—ILRCRFIAZ ME
EILR - 412X =ILUTEIHZE UIT DB (1 > X b—)LSED share/doc/html) [CHTML DN =1 77)LHV%E
BMENFEd,

/usr/local/pgsqgl/17/share/doc/html/

Fz. BUF URL [CT PostgreSQL 17 D RF A MRS NTVET . WINEREBELRDFT,

https://www.postgresql.org/docs/17/
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4.1. ¥8Em_E

4.1.1. WAL HHUIBEDRER

AKIN—=23>T WAL ZESH T ESOHHBFIFEINRIERIEENFE Uz, 64bitfBDT” b= v D75 Ma%E SR
—h9IBCPUT. ZHDEETIAH ST TS 3 > DREIEITICHVWTHRESRENRFCEET,

2 vCPU MY —/)VCT. BIFDKSIC PostgreSQL 16.3 & 17beta2 T pgbench TF I AL NS FUA%E
WS DN DREBFERITERTEHAILE U,

(UTFZ8&E L TREY)

$ vi S$PGDATA/postgresqgl.conf
max_connections = 1050
shared buffers = 512MB
checkpoint timeout = 30min

$ pg_ctl restart

(FRITZEIZUT EET)

$ NCON=1024

$ pgbench -n -i -s 10 -F 70 dbl

$ psgl -c "VACUUM (BUFFER USAGE LIMIT '512MB') " dbl

$ psgl -c checkpoint

$ pgbench -n -c SNCON -T 300 dbl

BREID/ NS DE & WAL IS OILIBETREZ TIFBIENT, -F 70 (fillfactor=70) & U C UPDATE &z 82,
U. VACUUMBSICT—AZHB/\W I 7 ICHEDLDCLT. EBCFIVIRAS MIAZ2I%R[RZT
WE9d,

BRELUTDOEDTY, BREMRE LT CREREODRSZ ED TREBL TVLET,
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WAL #& A D el fE 2 =
600.0

500.0

400.0

m16.3
m 17beta?

300.0

TPS

200.0

100.0

0.0
-C 256 -c 512 -C 768 -c 1024

BEITZ 747~ b

17beta2 OANEEEITISA 7> MIOEBHNIC KBMERES D > HYMBXONNC /D TULT, 1024 ERFERD
BFICKIBIRAEEN S SHONE UTe, —/A T 256 BRFER & 512 BRFERE T FEAEHER ENARSNE
BATUR.

4.1.2. VACUUM'SEEcA=E

16.x ETHD/I\—=3>TlE (FULL TRLY) VACUUM YUB(CHIFBAEYDENAIC DV TERENH D E
U7z, E&E DA T maintenance_work_mem i&TEICK D RKE/MEZRELIEELTE. &KX 1GB £FTUM
AEBUMENDNT . ZDEHIABINRESTY RITI)ILZEZEZI TH AT VBEBNRET D ERRKARRT
—JILOBEBMRELTWELUZ. 52, RDIFETY RITIVEEINT 257 —FBiE6 EMRES > —
HFTHDIEH. HHENZWEEDEMEERIERN EFVIFERATUR.

17 )\—==3 > TIN5 DREDRRZ ST VACUUM ERDUTDEENEBASINFE U,

FREUET v RIT)LDEIERIC $/z(C Adaptive Radix Tree 7 — &7 EA L. EABIEEXED
H+ XD _EREREE

Tv RETIVDEBEST)IVREZ —FETITORDIC LT, WAL HHEEER

A >F VI ADENT—T )LD VACUUM R L. WAL HOEZEER

LUFDOFNET PostgreSQL 16.x & 17beta2 & T VACUUM AR MREZ HEER L LTz,

(UTEBE. TOMD/ARASA—2ENHELTH)

$ vi S$PGDATA/postgresql.conf
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autovacuum = off
maintenance work mem = 2GB

$ pg ctl restart

CETOTRAMT—2ZERL T, £24% 5%. 50%. 95%% UPDATE ¥ %)
$ psqgl dbl
dbl=# CREATE TABLE t412 (id int, v text);
dbl=# CREATE INDEX ON t412 (id);
(AT IAMLOBEICITERT B)
dbl=# INSERT INTO t412 SELECT g, 'x' FROM generate series(1l, 200000000) g;
dbl=# UPDATE t412 SET v = 'y' WHERE id % 20 !'= 1;
( LEIL95%DFEE, 5%%5 lid $ 20 = 1] , 50%%5 lid $ 2 = 1] )

(vacuuM FFERFM & waL A E ZEHE)

dbl=# VACUUM VERBOSE t412;

INFO: wvacuuming "dbl.public.t41l2"

INFO: finished vacuuming "dbl.public.t412": index scans: 0
pages: 0 removed, 1769912 remain, 1769912 scanned (100.00% of total)
tuples: 200000000 removed, 200000000 remain, 0 are dead but not yet
removable

removable cutoff: 3405970, which was 0 XIDs old when operation ended
new relfrozenxid: 3405969, which is 2 XIDs ahead of previous value
frozen: 0 pages from table (0.00% of total) had 0 tuples frozen
index scan not needed: 0 pages from table (0.00% of total) had 0 dead item
identifiers removed

avg read rate: 39.208 MB/s, avg write rate: 39.418 MB/s
buffer usage: 1785656 hits, 1754716 misses, 1764125 dirtied
WAL usage: 2654869 records, 879288 full page images, 179001058 bytes
system usage: CPU: user: 85.18 s, system: 38.69 s, elapsed: 349.63 s

INFO: vacuuming "dbl.pg toast.pg toast 17239"
(#REE)

VACUUM VERBOSE D#k&EH 5 VACUUM DFRE R85 KU WAL MO BN DD ET, f(C TOAST 7
—JILICET 2 WAL 2 EFREREING DFIH. AT —TILIC TOASTHRMENDREDINEHDHEFEAD
T. TNET<ENTY,

Copyright © 2024 SRA 0SS K.K. All rights reserved.



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

PostgreSQL 17 #&REELAKR—

CNENMETUTOOY>Y REEITLT, JOLRDTSAR— MEAXAEUEZFABTLUELE, OST
HugePages ZFARIEE TRWBE(CIEFRDEZTATEHBE/NY IJ7 A XEBRU D> TUEDAIEEEND
NET, TDHSICIE. smaps T7 IV S U TEST IR MHZE (AT INENGDET,

$ p= (VACUUME{Tt Y 3 > D PID)

$ while true ; do sleep 30; echo -n "private mem(kB): " ; \
cat /proc/$P/smaps | grep Private | sed -e 's/*.*://' -e 's/kB//' | \
awk '{ sum += $1 } ; END { print sum }'; done

private mem(kB): 4384

private mem(kB): 6164

private mem(kB): 7976
(&B8)

J\—==3>16.3 & 17beta2 TOEITHER(IUTDEDTY ., AT X ~OFHANBERFEFEAE/INSDEFER
ATUTZDT, 4T 1EORREFERALTVET . IS TDOWALEF. B U —)LofitEnE R E[ES Iz
BT, BIOA NIEM (1 I A h=16MB) TEE&HE L TWET,

UFEA>7TYvIORBEBLUDBZBETT,

2 (B VACUUM B & WALSE (A v T v 7 RfEL)

95 % FH#Hr 95 % B H 50 % S 50 % B 5 % BT 5 % BT
FrEmsf (sec) WAL E (seg) FrERH (sec) WALE (seg) FrEMRH (sec) WAL E (seg)

900
800
700

600

H16.3
W 17beta2

500
400
300
200
100

0

A>TV ORELDIBE. 17beta2 D VACUUM (& 95%. 50%. 5%D\TNDEHEE TERERRBITH
DEEELIRDFELUZ. WALEIE. T—FD 95%ZEH UILBRDIZE(C 30%IEEDH T, T—5FD 5%DH
HEHULEDBEICIE T%EEDRL TUE.

VACUUM DA EUFBREZ (. LWINDIHEL 4 MBIEE TAEREWZHEHE LU TCLWEFA. 127V
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AMEONBED VACUUM TIEIAFTUDOXKSFERIEIFHE UL EREISNTLET,
UFIEA>7TwvORE (intBBI(C btree 1 >F w2 R 1D) ODBEATY,

2 (B VACUUM B & WALE (A>T v 7 XA)

3500
3000
2500
2000
1500 m16.3
H 17beta2

1000

50

o

cg> 3 %6;\0 @ @0\1@ P @/‘{%
&@ ¥ )r&o v jr%\\

ATV IRBDBETE. WINDOFT—FEFEIS(CHTE 17beta2 TARERBIMFEDUT(C/RAD T
WET XEUFEHE(L. 16.3 Tl 95%FH (CHLT 1GBEL ZFEALTH N, 1GB DEECL =D TR T
EPOMDET, 17beta2 TIFEAATEUENAIRICHE D TLNT. LWINE 45MBIZETY . WAL HHEE
16.3 & 17beta2 TEELAEENHDFBATUNR.

WINDHEENRES 17beta2 D VACUUM MHEEEEDBIEDNR EEZX SNE T, SEIDWREET — A T(E
17beta2 THAESILT DT —R(FHBDFEFHATU.

BB, MI—3 > TEHULEIESHIMELZE VACUUM B5D WAL EHXZ U MEEFFLTI . CNnlE .
INSERT DB 7 O X (CHESAHEPEFH N VACUUM B ICE U BEESLWNZL e EEXIBNET,

ARIETIREEL TULVRWIT— R EUT(E,. BEFITMIE(CRET DO TR <HFEMEBER—Z(TRTEL T
DHBENBDFT, £EU. COKDIRBECIFEENS., T—TININ\—FT1> 3> J 2RV TEHRDS
W=7 23>721F% VACUUM 33 &TalEZmS T EnagET L.

4.1.3. COPY'%gEM L

PostgreSQL 17 TP —/\ - 547> MEDBETAERABT —FIE— =B ITHENEBHIN
FUle. CNIMFICKERT—HTOAVIZITSA T MOEE T IIBE(CHENBRF TEET,
PostgreSQL 16.3 & 17beta3 & T, 1 {TOH A XHKEDHDFT—T)ILDFT—4 % psql D \COPY IT> R

11
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TIVRR— bziT> CTRERZLEERLE U,

HFCOY>Y RRITFIRZRUET .

(UTE2BE. TOMD/ARASA—2INHELTH)
$ vi S$PGDATA/postgresqgl.conf

shared buffers = 1024MB

autovacuum = off

$ pg_ctl restart

(F—T I & 100 BITOT—45 Z4ER)
$ psgl dbl <<EOS
CREATE UNLOGGED TABLE t413 (
id int PRIMARY KEY, cl text, c2 text, c¢3 text, c4 text, c5 text, c6 text,

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

INSERT INTO t413 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 (1, 1000000) g;
EOS

(pg_prewarm TITT—4 & H{E /Y T 7 IRt B)
$ psgl dbl <<EOS

CREATE EXTENSION pg prewarm;

SELECT pg prewarm('t413");

EOS

CREATE EXTENSION

Pg_prewarm

100000

(1 row)

(psql T \CoOPY TO %#ZEfT. HAKXISA4 7Y FAIT /dev/null [ZEEAET)
$ time psgl -h localhost -d dbl > /dev/null <<EOS

\copy t413 TO STDOUT

12

Copyright © 2024 SRA 0SS K.K. All rights reserved.



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

PostgreSQL 17 #&REELAKR—

EOS

real
user

Sys

3m10.908s
Oml5.634s
0m50.599s

F=IUF11T7HIZ0DT—FEFKE L TVT., 117HIZDAEPRIRT 750 /(¢ MEE. COPY i
THAXT 29KB (FEICRDFET ., T—TILEHROYEIET 1 X (L 800MBIZE(C/RDFET, AL —110D
B TEBIETRING B/28b. UNLOGGED =—J)LEME, BRICHB/N\Y I 7 (L7757 —9&HET. &
5(C. HEVACUUM ZEIEL TLE T, time IV RTIYY ROPTERIEZIRELE U,

UTofERMESNFE L.

220

\COPY TO FRrERM

200 -
180 -
160 -
140 -
120 -
100 -
80 -
60
40 -
20 -

T ZR— NSRBI T 10%12E

16.3

17beta3

. FRERSENNED TLET .

BTy RAR—F
FTE KA (sec)

AIRFE T (FHRT—TILEHB/ Y T 7 (CHE O TVWDEZBINSHIALE LN, RETTERND X b —
L0 WSRO I\ T 7 (C8D TULRWT —SH DFHEHERD DMEER EEITHN TS 2sh. COPY LLED

ERIREREB LB TEEXT.

4.1.4. ANJ—=ALTI/0

PostgreSQL 17 TEFA RU—A1/10 ZFIRA UTZ/\Y T 7 5HAFDORERA > F—T T ANEBAETNEL
oo WS DH\DER T DEHT Oy VDFHEHED Z 1 DD AT LATD—IL TV, BNICHELS IOV I(CDU)

13
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TED—FRIVC kGRS LET.

CDEE(C—ECWOSERYA X ZFHEIRETE/I NS A —4 io_combine_limit (T AJL ~ 128 kB) TIEE
LZET, 128 kB (£ RHEL 7. 8. 9 (x86_64) D XFS T 7 A IL AT AICBIIBDEBAEHA YA XTIDT, —

AREYE Linux B —/\THBNIET T AL RMEEDEEXFTEWLWT L L S,

ARJ=LI0 F2—=T22v)LAF+ > & ANALYZE TERENE T,
RIEICED 12T — D)L t413 Z2{E> T LT DFIE TS — o > 2 v I)LRFv > OBz P LE LTz,

(root A—HYTUTAT Y FERITLT. h—RILFrY v aERITTH)
# sync
# echo 3 > /proc/sys/vm/drop caches

# su - postgres

(PostgresSQLIZC CCiEBIL T, EEIERO*E/\vY 77 NEDORKRET SELECT 1T)
$ . ~/pgl7.env

$ pg ctl start

$ psgl dbl <<EOS

\timing on

SELECT count(l) FROM t413;

EOS

1000000

(1 row)

Time: 19655.307 ms (00:19.655)

(1ERITTSHZ&IC PostgreSQL #fEIE L T root A—HIZKES)
$ pg_ctl stop
$ exit

#

t413 7 —J)L(E. 17#0100 75317, BT A X(E 2GB T . T—INR—XTSRXF(E XFS T7 ()L R

TALAECERELTWET,

PostgreSQL 16.3 & 17beta2 TEITUERIIUTOEDTY,

14
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100 A1TNE R & ¥ >~ FrEKFfHE (sec)
45
40
35
30
25
20
15
10

(&)

16.3 17beta2

17beta2 M 16.3 DHE P OMERFE TERITCR T I dfERERDFE U,

EITTSUEFEESDIN—3 > ERA—TUTORTY ., 3% Parallel Seq Scan Liz>—4 % Partial
Aggregate - Gather - Finalize Aggregate TEHILIZED T, MHEE(F. X b —ZHAAFHUIRN RN,
UT. Seq Scan Z/z(& Parallel Seq Scan DYUEBREN LN I2fcb(CEUTEEDEERFT .

(RITTS5&WR - TR 17beta2 TOFHREM 16.3 THLRAMW)
dbl (5432)=# explain SELECT count (*) FROM t413;
QUERY PLAN
Finalize Aggregate (cost=256224.88..256224.89 rows=1 width=8)
-> Gather (cost=256224.67..256224.88 rows=2 width=8)
Workers Planned: 2
-> Partial Aggregate (cost=255224.67..255224.68 rows=1 width=8)

-> Parallel Seqg Scan on t413 (cost=0.00..254182.93 rows=416693 width=0)

(5 rows)

4.1.5. INABA>FT WO ARRDWEE

Btree 1 > 7 W I RZE D TOW DNDEZRT E S (RN (CEMEFCET DL DCRDFE LI,
AV (C (X [SELECT ... FROM ... WHERE c1IN (... )AND c2 IN (... ) | DKL S INAEED ZRILED
BCHRESRENRAFENET,
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BUFDFIET PostgreSQL 16.3 & 17beta2 DEMEZLEER L ZE LTz, INGIE = ANY (B27l) EF /DT,
CCZTlE = ANY (Bd)) ZERLUTWETD,

(T—TNET—E %K - 10 FHET—TIL t415)

dbl=# CREATE TABLE t415 (id int, subid int, v text,
PRIMARY KEY (id, subid));

dbl=# INSERT INTO t415 SELECT g/1000, g%1000, md5(g::text)
FROM generate series(l, 100000) g;

dbl=# VACUUM ANALYZE t415;

(HEEA VT YIARRDINAD 22D = ANy (BFl) 2ETHVAEHLEERTLTTS VHER)
dbl=# \set ids '{81,84,79,40,31}" - {ChODETERICSVFLERLTEL)
dbl=# \set subids '{659,197,370,495,251}"
dbl=# explain analyze SELECT * FROM t415

WHERE id = ANY ( :'ids' ) AND subid = ANY ( :'subids' )
ORDER BY id DESC, subid DESC;
(16.3 DR
QUERY PLAN
Sort (cost=150.39..150.46 rows=25 width=41)
(actual time=0.870..0.875 rows=25 loops=1)
Sort Key: id DESC, subid DESC
Sort Method: quicksort Memory: 26kB
-> 1Index Scan using t41l5 pkey on t41l5
(cost=0.29..149.81 rows=25 width=41)
(actual time=0.165..0.841 rows=25 loops=1l)
Index Cond: ((id = ANY ('{81,84,79,40,31}'::integer[]))
AND (subid = ANY ('{659,197,370,495,251}"'::integer([])))

Planning Time: 0.183 ms

Execution Time: 0.914 ms

(7 rows)

(17beta2 DIEE)
QUERY PLAN

Index Scan Backward using t4l5 pkey on t4l5

16
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(cost=0.29..149.81 rows=25 width=41)
(actual time=0.036..0.225 rows=25 loops=1)
Index Cond: ((id = ANY ('{81,84,79,40,31}'::integer[]))
AND (subid = ANY ('{659,197,370,495,251}"'::integer([])))
Planning Time: 0.120 ms
Execution Time: 0.247 ms

(4 rows)

f/\—=3> &% Index Scan ZfE > 2EIT7 S5 > TI M. 17beta3 Tld ORDER BY TERENZIEC
STV IREERT DT ET Index Scan DY — MUIENEBR SN TULE T, F/z. Index Scan BARICHND
R ERE <R TVET, INF BELUCA > T VI XDHAIM D =[Ok I BN EHSNIZERTY,

RBEEZM(CHIERDMEERL(CS A LERLT. BUIEZ 16.3 & 17beta3 (C5X TERITIFRZAI DIz
EREANAUTDOI ST TY, EiTEEIE EXPLAIN ANALYZE 0> RO Execution Time NS> TULVET,

Btree 1 >~ 7 v 7 X~ D IN A WLWE&Hh 8 RITEHE (ms)
1.8
1.6
1.4
1.2
1.0

0.8
0.6
0.4

0.0
PG16 PG17

17beta2 AN 5EBFERVMER ERDTULET, F/e. 16.3 TAIERRID/(SDEFERELE>TLE
F, 16.3 Tld Sort KD H Index Scan ([CHVWTEHXSNEEFIC K> TARERRBINAZE L TL\ELE.
RB. SO NMEOERMIATD SQL TEITLE U,

SELECT array agg(g) ids FROM

(SELECT g FROM generate series (0, 100) g ORDER BY random() LIMIT 5) sl \gset

\echo '"\\set ids' :'ids'

17
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SELECT array agg(g) subids FROM
(SELECT g FROM generate series (0, 999) g ORDER BY random() LIMIT 5) sl \gset

\echo '\\set subids' :'subids'

1.6. BEITS>FDihE

PostgreSQL 17 TIZEIT T S AEMICEA T BREN VK DMERESNELUE. T TREELRHESRZE

D EFET, sSEELUIEEDLIMNIE, )N—F 4 >3 >ADLIMIT AEAY> MergeAppend 7 S > ExRFIFHDHN

£

=Y

NULL BBOEERE, EDONEELANSHDET,

OCTE 75> DX EF

CTE 7S EZRDFEVWANHEENT. MEHBERELEHTIDOY — MEEANEBREND LS ICRDEL.
BUFOFIET PostgreSQL 16.3 & 17beta2 ZLEE LFE LTz,

(T—TNET—REHER - 220 10 5% T—TIL t416a & tdléb)
dbl=# CREATE TABLE t4l6a (id int PRIMARY KEY, v text);
dbl=# INSERT INTO t4l6a
SELECT g, md5(g::text) FROM generate series(1l, 100000) g;
dbl=# CREATE TABLE t4l6b (id int PRIMARY KEY, v text);
dbl=# INSERT INTO t416b SELECT * FROM t4l6a;

dbl=# VACUUM ANALYZE t4l6a, t4léb;

(RITTSVEMIELTRPT KT 560/35 LILRITIEEHMIEL TE )
dbl=# SET max parallel workers per gather TO 0;

(cTE T35 VERMNEN D SQL £FR{T - 16.3 TORTHR)
dbl=4# EXPLAIN ANALYZE
WITH ctel AS MATERIALIZED (SELECT id FROM t416b ORDER BY id)
SELECT count (*) FROM t4l6a WHERE id IN
(SELECT id FROM ctel ORDER BY id);
QUERY PLAN
Aggregate (cost=14088.20..14088.21 rows=1 width=8)
(actual time=818.386..818.391 rows=1 loops=1)
CTE ctel

-> 1Index Only Scan using t4léb pkey on t4léb

18
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(cost=0.29..2604.29 rows=100000 width=4)
(actual time=0.156..38.290 rows=100000 loops=1)
Heap Fetches: 0
-> Nested Loop (cost=10805.11..11358.90 rows=50000 width=0)
(actual time=242.701..803.146 rows=100000 loops=1)
-> HashAggregate (cost=10804.82..10806.82 rows=200 width=4)
(actual time=242.454..328.386 rows=100000 loops=1)
Group Key: ctel.id
Batches: 5 Memory Usage: 10305kB Disk Usage: 200kB
-> Sort (cost=10304.82..10554.82 rows=100000 width=4)
(actual time=126.534..141.190 rows=100000 loops=1)
Sort Key: ctel.id
Sort Method: gquicksort Memory: 3073kB
-> CTE Scan on ctel
(cost=0.00..2000.00 rows=100000 width=4)
(actual time=0.162..106.685 rows=100000 loops=1)
-> 1Index Only Scan using t4l6a pkey on t4lba
(cost=0.29..3.25 rows=1 width=4)
(actual time=0.004..0.004 rows=1 loops=100000)
Index Cond: (id = ctel.id)
Heap Fetches: 0
Planning Time: 1.505 ms
Execution Time: 822.361 ms

(17 rows)

PostgresQL 16.3 TEITI D& EDON DR TIERIRREIT TS ONELFE U,

CTE IS >BHRNTEF—>FT VI RXD Index Only Scan ZfE> T —FHEZ L TLIDIC. TNE
Sort UCWET ., 12TV IRIBRDTY — NEAHTHDEVWDZEMNENETNTLERA. E5IC. TNZ
HashAggregate TEHNLUTWET, BIHCIZ—UTHB T ENENESNTLER A

BUNT. 17beta2 TORERZHERLE T,

(CTE 75 VERMEND SQL KT - 17beta2 TORTHER)

dbl=# EXPLAIN ANALYZE
WITH ctel AS MATERIALIZED (SELECT id FROM t4l16b ORDER BY id)
SELECT count (*) FROM t4l6a WHERE id IN

(SELECT id FROM ctel ORDER BY id);

19
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QUERY PLAN
Aggregate (cost=8958.36..8958.37 rows=1 width=8)
(actual time=223.932..223.936 rows=1 loops=1)
CTE ctel
-> Index Only Scan using t4léb pkey on t4léb
(cost=0.29..2604.29 rows=100000 width=4)
(actual time=0.139..35.407 rows=100000 loops=1)
Heap Fetches: 0
-> Merge Semi Join (cost=0.52..6104.07 rows=100000 width=0)
(actual time=0.179..209.987 rows=100000 loops=1)
Merge Cond: (t4l6a.id = ctel.id)
-> Index Only Scan using t4l6a pkey on t4lé6a
(cost=0.29..2604.29 rows=100000 width=4)
(actual time=0.030..35.666 rows=100000 loops=1)
Heap Fetches: 0
-> CTE Scan on ctel (cost=0.00..2000.00 rows=100000 width=4)
(actual time=0.142..100.270 rows=100000 loops=1)
Planning Time: 1.495 ms

Execution Time: 225.715 ms

(11 rows)

PostgreSQL 17beta2 TDRITT S > TlE. 16.3 TIIXRZ>femhBE SN TULET . X MY 14088
H'5 8958 (C. EITHEIIE 822ms h'5 226ms &, KIR(CIELRDE LS.

CTET S EBEREAF Vv URBRENY — NBEN DI U THI T ENTHNTULT, KRtV — b
SLIBPOEMNIIBNE S IR D TUVE T, Fle, T "INV - MBETHDZEZFEOT, V- MNBERZFERIC
B3 ENNTES Merge Semi Join BNMEIRENTULVET,

RB. AEWEDEHIE WITH G0 MATERIALIZED IEEZNE(E. CTE TS > BRZBORVETTS
2(CIRD T, 17beta2 TE 16.3 TERUEEDIR b - MEBIFHEICRADET ., CDTS>FEEFHET
CTE 7S > ERMEODNIHEICHITDIHETT,

* 1IN 7470 DKEF

INGYTOTUNMMIDT—TILZSB L TWBHEBEY T OTU(CIRD> TLWBRIBE(IC. CNETIE v
Subplan 7S > BREFESIERIT TS UICR>TWLWEBDOR ., T—JIUEEDOERITISUICERHETEDLD
([CIADFE U,
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R RUE T,

(T—TNET—2ER)

dbl=# CREATE TABLE t4l6c (id int PRIMARY KEY, cl int, c2 int);
dbl=# INSERT INTO t4léc

SELECT g, g % 100, g % 2 FROM generate series(l, 10000) g;
dbl=# CREATE TABLE t4l6d (id int PRIMARY KEY, cl int, c2 int);
dbl=4# INSERT INTO t416d SELECT * FROM t4dlé6c;

dbl=# VACUUM ANALYZE t4l6c, t4led;

(HAEINGYTITYDEVEHERIT ISV - 16.3 TORTHR)
dbl=# explain analyze SELECT * FROM t4l6c c WHERE cl IN (
SELECT cl FROM t4l6d d WHERE c.c2 = d.c2);
QUERY PLAN
Seqg Scan on t4l6c ¢ (cost=0.00..962685.00 rows=5000 width=12)
(actual time=0.110..227.156 rows=10000 loops=1)
Filter: (SubPlan 1)
SubPlan 1
-> Seq Scan on t4led d (cost=0.00..180.00 rows=5000 width=4)
(actual time=0.005..0.017 rows=26 loops=10000)
Filter: (c2 = c.c2)
Rows Removed by Filter: 25
Planning Time: 1.188 ms
Execution Time: 228.489 ms

(8 rows)

(HE INFY TV TV OBV EHERITIS Y - 17beta2 TOETHR)
dbl=# explain analyze SELECT * FROM t4l6c c WHERE cl IN (
SELECT cl FROM t4l6d d WHERE c.c2 = d.c2);
QUERY PLAN
Hash Join (cost=210.00..540.00 rows=10000 width=12)
(actual time=7.493..15.476 rows=10000 loops=1)
Hash Cond: ((c.c2 = d.c2) AND (c.cl = d.cl))
-> Seqg Scan on t4lé6c ¢ (cost=0.00..155.00 rows=10000 width=12)

21
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(actual time=0.022..1.775 rows=10000 loops=1)
-> Hash (cost=207.00..207.00 rows=200 width=8) (actual
time=7.439..7.441 rows=100 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 12kB
-> HashAggregate (cost=205.00..207.00 rows=200 width=8)
(actual time=7.331..7.369 rows=100 loops=1)
Group Key: d.c2, d.cl
Batches: 1 Memory Usage: 40kB
-> Seqg Scan on t4l16d d (cost=0.00..155.00 rows=10000 width=8)
(actual time=0.011..2.771 rows=10000 loops=1)
Planning Time: 0.363 ms
Execution Time: 16.447 ms

(11 rows)

PostgreSQL 16.3 T(d Subplan Z{#> /= Seq Scan % 10000 [Ef& DRI RIT TS MEBIRSNTULET

M. 17beta2 Tl t416d T—TJI)L%& c1 & ¢2 T GROUPBY U7 —JILEFEE T IHICESTRZ SN TLT,
F—J)L®D Seq Scan (FZNZN1EDHERDTWVWET, IR b, ETEMEBIC. 962685 5
540, 228.5ms h'5 16.5ms &, KBNS <> TWLET,

¢ BET—SBADIILHMTE

PostgreSQL 17 Tl3&HFT —FE(CH T DTS > F DM EMIEFTRESNE U/,
TFDXKD (CEHT—FR(CEFTNDINZHET DEETFHAXNNEER(ICBASND LD (CRDFEL.

(1 517D timestamp B F—2 #FHOT—TIL#4ERK)

dbl=# CREATE TABLE t4l6e (id int, ts timestamp);

dbl=# INSERT INTO t4l6e SELECT g, '2024-08-02'::timestamp - (g || 'hour')
::interval FROM generate series(l, 10000) g;

dbl=# CREATE INDEX ON t4l6e (ts);

dbl=# VACUUM ANALYZE t4l6e;

(fET—% TORLEDE - 16.3 DER)
dbl=# explain analyze SELECT * FROM t4lée
WHERE tsrange('-Infinity', '2023-06-15'::timestamp, '()') @> ts;

QUERY PLAN
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Seq Scan on t4lée (cost=0.00..180.00 rows=50 width=12)
(actual time=3.451..3.474 rows=55 loops=1)
Filter: (' (-infinity,"2023-06-15 00:00:00")"'::tsrange @> ts)
Rows Removed by Filter: 9945
Planning Time: 0.112 ms
Execution Time: 3.507 ms

(5 rows)

(fBET—42 TOMULADYE - 17beta2 TOHRR)
dbl=# explain analyze SELECT * FROM t4lo6e
WHERE tsrange('-Infinity', '2023-06-15'::timestamp, '()') @> ts;
QUERY PLAN
Index Scan using t4l6e ts idx on t4l6e (cost=0.29..9.36 rows=54 width=12)
(actual time=0.018..0.040 rows=55 loops=1)
Index Cond: ((ts > '-infinity'::timestamp without time zone)
AND (ts < '2023-06-15 00:00:00"'::timestamp without time zone))
Planning Time: 0.623 ms
Execution Time: 0.075 ms

(4 rows)

17beta2 Tld. EHEIICEENDINEWVD [@> 1 BEFN. 2 DOXNNEESEICRBHASNT., 1 >F7 v I ZF|
BAMNEIRECR> T, QUBEERINE < R> TWLWB T ENDMDET,
Fle. T-JILOEHT —FBDOT S > FHetiEmMMLTEcNE Ulc. UTOXRSICHERLELE.

(§8F%E! int4range Z/FOT—IINZEHER. ANALYZE, T35 VT #EHFHRIER - 17beta2 T)
dbl=# CREATE TABLE t4l16f (id int, ir intédrange);
dbl=# INSERT INTO t416f SELECT g, ('[0,' || g || ']')::int4range
FROM generate series(l, 10) g;
dbl=# INSERT INTO t416f SELECT g, ('[10,20]")::int4range
FROM generate series(l, 10) g;

dbl=# ANALYZE t4le6f;

dbl=# SELECT * FROM pg stats WHERE tablename = 't41l6f' AND attname = 'ir';
-[ RECORD 1 ]-----—----—- e e e L
schemaname | public
tablename | td4leof
23
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attname | ir
inherited | £
(hEE)

range length histogram | {2,3,4,5,6,7,8,9,10,11,11,11,11,11,11,11,11,11,11,11}
range empty frac | O

range bounds histogram | {("[0,2)","([O0,3)","[0,4)","[0,5)","[0,6)","[0,7)",
"rio,8)","ro0,9)","ro,10)","r0,121)","r10,21)","r10,21)","r10,21)","110,21)",
"[i10,21)","[r10,21)","r10,21)","(10,21)","[10,21)","[10,21)"}

FRIZRBIN 3 DBMENTVD ZEMNDIMDET . TNEN., EBEDREDDM, ZEHEDILR, SEEIED
NMEHSHLTNET,

* GROUP BY o&&1E
7'S>7 1 GROUP BY DALEIERZ ORDER BY 8> > 7w I RIBCEDR TRETEDLS(CR
DEUE. CNICTKD. Group ZLE> GroupAggregate YUE T, YV — NMUBDEEZLCH T DI ENTEET,
BUF(C PostgreSQL 16.3 & 17beta2 Z LB UTzflERUE T,

(FREFTF—TIEER, 10T Y9 RI& k1,k2,k3 FIDOAHIZIERL)
dbl=# CREATE TABLE t4l6g (id int, k1 int, k2 int, k3 int, k4 int);

o

dbl=# INSERT INTO t416g SELECT g, g % 10, (g / 10) % 10, (g / 100) 10,
(g / 1000) % 10 FROM generate series (1, 100000) g;
dbl=# CREATE INDEX ON t4leg (k1, k2, k3);

dbl=# VACUUM ANALYZE t41l6g;

(TL—TERADFEEZR-VLDT/NY ¥ 1 RHIXEINE)
dbl=# SET enable hashagg TO off;

(TS5 &#BHET 51-0/35 LILRE L EHE)
dbl=# SET max parallel workers per gather TO 0;

(A oTvH9RIEERH S croUP BY EREIE - 16.3 EITHR)
dbl=# explain analyze
SELECT k3, k2, kl, count(*) FROM t4l6g GROUP BY k3, k2, kl1;
QUERY PLAN

24
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GroupAggregate (cost=9941.82..11201.82 rows=1000 width=20)
(actual time=153.078..219.239 rows=1000 loops=1)
Group Key: k3, k2, kl (—EEIEDEY )
-> Sort (cost=9941.82..10191.82 rows=100000 width=12)
(actual time=152.986..186.330 rows=100000 loops=1)
Sort Key: k3, k2, kil (—sort MEHFE)
Sort Method: external merge Disk: 2160kB
-> Seq Scan on t4l6g (cost=0.00..1637.00 rows=100000 width=12)
(actual time=0.017..34.701 rows=100000 loops=1)
Planning Time: 0.208 ms
Execution Time: 220.167 ms

(8 rows)

ATy I RIRERY S GROUP BY ¥EREIE - 17beta2 RITHR)
dbl=# explain analyze
SELECT k3, k2, k1, count(*) FROM t4l6g GROUP BY k3, k2, kl1;
QUERY PLAN
GroupAggregate (cost=0.29..2882.29 rows=1000 width=20) (actual
time=0.155..51.933 rows=1000 loops=1)
Group Key: k1, k2, k3 (=1 T YO RBICHESTWS/VY— FFE)
-> 1Index Only Scan using t4l6g k1l k2 k3 idx on t4l6g
(cost=0.29..1872.29 rows=100000 width=12)
(actual time=0.094..26.529 rows=100000 loops=1)
Heap Fetches: 0
Planning Time: 0.538 ms
Execution Time: 52.118 ms

(6 rows)

ATy IANDFHEM - 16.3 RITHR)

dbl=# explain analyze

SELECT k3, k2, k1, k4, count(*) FROM t4l6g GROUP BY k3, k2, k1, k4;
QUERY PLAN

GroupAggregate (cost=9941.82..11541.82 rows=10000 width=24)

25
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(actual time=205.639..284.987 rows=10000 loops=1)
Group Key: k3, k2, k1, k4
-> Sort (cost=9941.82..10191.82 rows=100000 width=16)
(actual time=205.610..241.823 rows=100000 loops=1)
Sort Key: k3, k2, kl, k4 (2@ L=V — FHRFE)
Sort Method: external merge Disk: 2552kB
-> Seq Scan on t4l6g (cost=0.00..1637.00 rows=100000 width=16)
(actual time=0.016..37.831 rows=100000 loops=1)
Planning Time: 0.246 ms
Execution Time: 287.777 ms

(8 rows)

ATy ANDFI4HBM - 17beta2 TITHER)
dbl=# explain analyze
SELECT k3, k2, k1, k4, count(*) FROM t4l6g GROUP BY k3, k2, k1, k4;
QUERY PLAN
GroupAggregate (cost=8.02..10352.20 rows=10000 width=24)
(actual time=0.484..321.066 rows=10000 loops=1)
Group Key: k1, k2, k3, k4
-> Incremental Sort (cost=8.02..9002.20 rows=100000 width=16)
(actual time=0.469..277.995 rows=100000 loops=1)
Sort Key: k1, k2, k3, k4
Presorted Key: k1, k2, k3 (“IEFIB>TES IV ADELY—F)
Full-sort Groups: 1000 Sort Method: quicksort Average Memory:
27kB Peak Memory: 27kB
Pre-sorted Groups: 1000 Sort Method: quicksort Average Memory:
28kB Peak Memory: 28kB
-> 1Index Scan using t4l6g k1l k2 k3 idx on t4leg
(cost=0.29..4410.28 rows=100000 width=16)
(actual time=0.037..163.147 rows=100000 loops=1)
Planning Time: 1.098 ms
Execution Time: 322.312 ms

(10 rows)
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17beta2 TlI1>FTw IR EESIZHIIET GROUP BY #5 X IEi8&I(IC. A>TV ORIBFRICEDEZD

IL—TEHMITONE Uz, FRERRIE 220ms H'5 52ms E5EHEL TULVETD,

BINTA > 7w X9DF) % GROUP BY IB8E(CIX e & =(C(E, 16.3 TIEERFTOY — MIRELEL
t M. 17beta2 Tl Incremental Sort BMENDNE LTz, 1=/20L. SEID SQLBHITIIFAERE E LU TIESELE

BATUE.

AEREG(IFTZIRERTE/ S A —4 enable_group_by reordering TE® /BN ZRECETEI. T IAI

N on TERITY .

4.2. SQL e

4.2.1. SQL/ISON DBEAEN - XVw REN

PostgreSQL 17 T SQL/JSON #Z#E (CH#EHL L J= JSON - —45 &R T BB KT jsonpath XV w R

W< DMBIMIENFE U, BHRINDMEEE U TIE. MERMNSTEDZ json. jsonb BT —F (T DR E €
NEFERSTBWNIHDFEAN. o> DBMS EDEEMER E(CHIEET,

SR DIZSH DT TILT—9ZHABLET.

(JsoNB B F— 2 /DO T—T IV EERL)
dbl=# CREATE TABLE t ext (id serial, js Jsonb);
dbl=# INSERT INTO t ext (js) VALUES
($$ { "basic": {
"name": "pg store plans",
"repository": "https://github.com/ossc-db/pg store plans",
"first-release": "2015-10-09",
"main-authors": ["Kyotaro Horiguchi"]}}$$),
($$ { "basic": {
"name": "pgaudit",

"repository": "https://github.com/pgaudit/pgaudit",

"website": "https://www.pgaudit.org",
"first-release": "2015-12-12",
"main-authors": ["David Steele"]}}$$),

($$ { "basic": {
"name": "pg repack",
"repository": "https://github.com/reorg/pg repack",
"first-release": "2008-12-08",

"main-authors": ["Daniele Varrazzo", "Josh Kupershmidt"]}}$$ );
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¢ JSON_TABLE
JSON F—47% SQL DF—TJ)L& UTRERMY D JSON_TABLE Bgntenmanxuriz.

UFDXRS(CHERTEET.

(jsonb FJIMNAE % JSON_TABLE THIZEE)

dbl=# SELECT id, jt.* FROM t ext, LATERAL JSON TABLE(js, '$.basic' COLUMNS (
name text PATH 'S$.name' ,
main authors text[] PATH 'S$."main-authors"',
"lst rel" date PATH 'S."first-release"')) as Jjt;

id | name | main_authors | 1st rel
—— o o
1 | pg _store plans | {"Kyotaro Horiguchi"} | 2015-10-09
2 | pgaudit | {"David Steele"} | 2015-12-12
3 | pg_repack | {"Daniele Varrazzo","Josh Kupershmidt"} | 2008-12-08

(3 rows)

jsonpath DEIVWVEDEFERICDUVNT,. =5I(C jsonpath TEZERDHE LT, TNEN SQL &L THFIZE
FT—AREIBEITDCENTEET ., L5E SELECT T LATERAL #EA TR L TWLVDD(E. JSON_TABLE
MEXITZIRITIBE(ICHIET BIZH T, A>T )LF—4 & jsonpath TIFEZEHUFEEAN. TDHBEC(E1
DOFT—TIUTICH U TEBITAE D ENE T,

* SQL/JSON A &t A7
SQL/JSON #HLDRILVEDEBIEL JSSON_EXISTS, JSON_QUERY. JSON_VALUE ANEMENE Uiz, L)

INE JSONT—HF(CH LT, jsonpath THRERZEDHLET,
BUF (CERAIZRUET .

(JSON_EXISTS [IZUBRDAMZEML\EHE S, JSON_QUERY [XEXLUERDEYHL)
dbl=# SELECT id, JSON EXISTS (js, 'S.basic.website'),
JSON _QUERY (js, '$.basic.website' RETURNING text OMIT QUOTES)

FROM t ext;
id | Json_exists | json_query
e o
1] £ |
2 |t | https://www.pgaudit.org
3 | £ |
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b

(3 rows)

(JSON_VALUE [FBUERZ SQLOT—2ELLTRMYHL)
dbl=# SELECT id,
JSON VALUE (js, '$.basic."first-release"' RETURNING timestamp)
FROM t ext WHERE id = 1;
id | json_value
e
1 | 2015-10-09 00:00:00

(1 row)

(JSON_VALUE TI& JSONEE5I—soL BRFIDEMIETE4iLY)
dbl=# SELECT id,
JSON VALUE (js, 'strict $.basic."main-authors”' RETURNING text[]
ERROR ON ERROR) FROM t ext WHERE id = 3;

ERROR: JSON path expression in JSON VALUE should return single scalar item

(JsoN_QUERY THhlE Json EFl—soL EFIDEHE T TTEE)
dbl=# SELECT id,
JSON QUERY (js, 'strict $.basic."main-authors”' RETURNING text[]
ERROR ON ERROR) FROM t ext WHERE id = 3;
id | json_query
o
3 | {"Daniele Varrazzo","Josh Kupershmidt"}

(1 row)

¢ SQL/JSON T2 X505 858 DEM
SQL/JSON #HD > X hS45B3#8 JSON_SCALAR. JSON_SERIALIZE hhBMlENnzE Uz,
BUF (CfERfIZRUE T,

(JSON_SCALAR X SQL DR H F{EM 5 JSON T—4& Z4ERL. HAIE json B(Z75 D)
dbl=# SELECT json scalar('t'::boolean);

json_scalar
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(1 row)

dbl=# SELECT json scalar (CURRENT TIMESTAMP) ;

json_scalar

"2024-08-15T17:21:51.701404+09:00"

(1 row)

(JSON_SELIALIZE [& json T—48 &/34 F Y SIE = [XTF A E )
dbl=# SELECT json serialize('{"A":100, "B":200} '::json RETURNING bytea);

json_serialize

\x702241223a3130302c202242223a3230307d20
(1 row)
(— HAIX uTrs T/RAFYFIITLI=2 D, EREDL ShiL,
REISEAXFICHE LT 0x20 A%H 5. )

(JSON_SELIALIZE DANIL json B THY ., jsonb B TIXMEEL 4LY)
dbl=# SELECT json serialize('{"A":100, "B":200} '::jsonb RETURNING bytea);

json_serialize

\x02 (— TS5—IC@EESHELABRISIILEVHA )

(1 row)

¢ jsonpath DZZEMA v EM

jsonpath A TEX DEIZHD AV v R bigint(). .boolean(). .date(). .decimal(precision, scale). .integer().
.number(). .string(). .time(). .time_tz(). .timestamp(). .timestamp_tz() MBIENZFE L7z, JSON (FEUERL &2
FHIBSMIET—IEDXBINSH D FE AN jsonpath NTLEER T D EE(CIE T—HRZIBEITDETHE
RXNERIEFZEDDZENTETET,

BUF (CfERfZRUET,

(jsonpath N TEIZEMMA Y Y FEES)
dbl=# SELECT id, JSON_QUERY (js, '$.basic.name') FROM t ext

WHERE JSON_EXISTS (js,

'S.basic."first-release" ? (Q@.date() < "2010-01-01".date())"'");
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id | Json_query
____+ _____________
3 | "pg repack"

(1 row)

(.decimal JIEEDHE LB TAH-BEEZR/IA VY F)

dbl=# SELECT JSON QUERY ('{"a": "123.45"}', 'S.a.decimal(3, -1)'");
json_query
120

(1 row)

GERMEXFIFERET S BOEGHZH L LTOLRELEVITEL)
dbl=# SELECT JSON QUERY ('{"a": "3.14"}"',
'strict $.a.bigint()' ERROR ON ERROR) ;
ERROR: argument "3.14" of jsonpath item method .bigint() is invalid for

type bigint

EERHIT bigint BN SUEUBEONFNEEZ D ETS—(CIRDTNDKDIC, BRAXMRD JSON X
FHFERET —SFEOBHEBIZUTWVRINWELIS—(CIRDFT, Ffo. date(). .time(). .time_tz().
timestamp(). .timestamp_tz() ZiEA 9 S BRFRIDFS (& 1SO 8601 HLEEAETN (272U, 92 MDEE(E
2ib) THDZENKDHSNFET ., L\ITNE. PostgreSQL DEMEBFIFR DT —FETZIHIITBNDA
NXFH| EARD EHFBEHENENC L (SFENBRETT,

4.2.2. MERGE XODiLE

PostgreSQL 17 Tl MERGE XI(C 3 DR IINDD E U,

* RETURNING %7
MERGE T RETURNING AZEETEDLD(CRNDF U, RETURNING AT a>HEBEITDE .
MERGE D#&%Z %125~y b —TILDITMRDET ., E5(CRETURNING AT 3> (CKDiREN
=470 DML 73 (INSERT/UPDATE/DELETE) Z¥IE 9 B /=sbDEIEL merge_action BEMENFE LTz,
HMFCOY> RETHIZRUET,

(T—TINET—2 ZER)

dbl=# CREATE TABLE t tgt(id int PRIMARY KEY, v text);
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dbl=# INSERT INTO t tgt VALUES (1, 'datal'),
(2, 'data2');
dbl=# CREATE TABLE t src(id int PRIMARY KEY, v text);
dbl=# INSERT INTO t src VALUES (1, 'datal updated'),
(3, 'data3'):;

(RETURNING 4 7 3 U {$ & MERGE XDZE{THI :
Y YFTBTIE t_src DETEH. Yy FLEWTE t_src DIEZHFEA)

dbl=# MERGE INTO t tgt t USING t src s ON s.id = t.id
WHEN MATCHED THEN UPDATE SET v = s.v
WHEN NOT MATCHED THEN INSERT (id, v) VALUES (s.id, s.v)
RETURNING merge action(), t.* ;

merge_action | id | v

______________ o

UPDATE | 1 | datal updated

INSERT | 3 | data3

(2 rows)
MERGE 2
(id=1 DFINEHIN T, id=3 DITMHRHEATIT)

dbl=# SELECT * FROM t tgt ORDER BY id;

1 | datal updated

2 | dataz2
3 | data3
(3 rows)

* WHEN NOT MATCHED BY SOURCE

MERGE (C WHEN NOT MATCHED BY SOURCE #XhBilENxE Uiz,

SFETIE TWHEN NOT MATCHED| TY —XRIDITICH U TH—4"Y MUDITHEWIGEDIRFZISE
TEFEULEM FECH—5Y MIDITICH LTV —RAIDITHEVMBEBIEERIRE(CIRDFE Uz, IEE U
T(&. UPDATE / DELETE / DO NOTHING hYEERIEETCY . ZMNFETD TWHEN NOT MATCHED | (& [BY
TARGET] Z&BE U ERMENET.
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R CERITHZRUET

(81ZFD3%F t_src. t_tgt T—TILEMHA/t_src IZ{TZEBINT 5)
dbl=# INSERT INTO t src VALUES (4, 'data4');

dbl=# SELECT * FROM t_ src ORDER by id;

1 | datal updated

3 | data3
4 | data4d
(3 rows)

dbl (5432)=# SELECT * FROM t tgt ORDER BY id;

1 | datal updated

2 | dataz
3 | data3
(3 rows)

(WHEN NOT MATCHED BY SOURCE MDZE{THl :
t_src I2%< t_tgt ITHB1TE t_tgt HSHIER)
dbl=# MERGE INTO t tgt t USING t src s ON s.id = t.id
WHEN NOT MATCHED BY SOURCE THEN DELETE
WHEN NOT MATCHED THEN INSERT (id, v) VALUES (s.id, s.v)
RETURNING merge action(), t.* ;

merge action | id | v

DELETE | 2 | data2
INSERT | 4 | data4d

(2 rows)
MERGE 2

(id=2 DOITHHIBEE N, id=4 DITABASIIT)
dbl (5432)=# SELECT * FROM t_tgt;
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1 | datal updated

3 | data3
4 | dataid
(3 rows)

¢» Tl 1a—adD MERGE
MERGE TIEEI B35 —TY hEUTEHABEE 1 —ZIBEITDCENTETBRLSICRDFE LU,
PUFEITHlZRUET,

(V=RF—=TNIZT—2EBL, 85 Y bT—TLIX0ITET )
dbl=# TRUNCATE t tgt, t src;

(2—5y bTF—TIVOEHAREE 2 —Z/ER)

dbl=# CREATE VIEW v_tgt AS SELECT * FROM t tgt;

(2—%v FIZEa—%4$8%E L MERGE £51T)
dbl=# MERGE INTO v tgt vl USING t src s ON vl.id = s.id
WHEN NOT MATCHED THEN INSERT (id, v) VALUES (s.id, s.v)

RETURNING merge action(), vl.* ;

merge_action | id | v
______________ o
INSERT | 1 | datal
INSERT | 2 | datal
INSERT | 3 | datal

(3 rows)

dbl=# INSERT INTO t src VALUES (generate series(l, 3), 'datal') RETURNING *;
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MERGE 3

16.X ETH/\—>3>TlE BETEBZY Y rEULTEZ—DHR—MIESNTHE B, Ea—%38
EUTMERGE ZEIT9dEIS—(CIADET,

4.2.3. COPY FROM (C ON_ERROR A= 3 BN

PostgreSQL 17 Tld. $/=(C COPY FROM XI(Z ON_ERROR AT> 3> hiBilcnNE Ulz. KETED
fB(E, stop (BRI S—FRER(CEIETSD) &, ignore (BIRTS—=HEEULIBEMREET D) T,

PostgreSQL 16 & T, COPY FROM XDAN T 71 ILHDWNEIAS R MU —A(C BRDAHFDT—T
ILDBIDT —FBRICEDRVWERIRNEFENTUVERE, T—FEHCKMUIIBEE. IS5 —THRTUTWLE
Ulze SNUCEKD. ITS—LBIETDAINIANTEEK(CRD>DTLEL.

PosstgreSQL 17 Tld. CORDIRBEMT S —DREUCANITZERAFY T U, EBRADITOHZ. BLD
AT ENTEDRDICIRDF U, /12U, HIFNERNRELE UTIBS(EXZDORD TIEH D FE A FIFNER
PREEUHERTURETIS—TETL. 7—FF 11TERDIAFENEE A,

Fre. IS—RERKODIS—HHZHIITSD. LOG_VERBOSITY AT 3> EEBMENE L, SRECTE
2B, default (FEEDHF) &. verbose (KDFFMRHS) TI,

UF(CETHZRUET,

(PGl6 EiTHl - T5—AREL. T—FEMYRAFLLLY)
dbl=# CREATE TABLE fruits (name text, price numeric);
dbl=# COPY fruits FROM STDIN WITH (FORMAT csvV);
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.
>> orange, 100
>> apple, 200
>> melon, Market Price

>> bananas, 300

>> \.
ERROR: invalid input syntax for type numeric: " Market Price"
CONTEXT: COPY fruits, line 3, column price: " Market Price"

dbl=# SELECT * FROM fruits;

name | price
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(PG17 ETH - TS—TRIRASh, ThLUADITHRYRAFA, T5—TELBRESH D)
dbl=# COPY fruits FROM STDIN WITH (FORMAT csv, ON ERROR ignore);
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.
>> orange, 100
>> apple, 200
>> melon, Market Price
>> bananas, 300
>> \.
NOTICE: 1 row was skipped due to data type incompatibility
COPY 3
dbl=# SELECT * FROM fruits;

name | price
_________ b

orange | 100

apple | 200

bananas | 300
(3 rows)

(PG17 EATH verbose OJHEE - T5—DERLHEIN D)
dbl=# COPY fruits FROM STDIN WITH

(FORMAT csv, ON_ERROR ignore, LOG VERBOSITY verbose);
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.
>> orange, 100
>> apple, 200
>> melon, Market Price
>> bananas, 300
>> \.
NOTICE: skipping row due to data type incompatibility at line 3 for column
price: " Market Price"
NOTICE: 1 row was skipped due to data type incompatibility
COPY 3
36
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4.2.4. EXPLAIN SXODYLE

EXPLAIN X(C SERIALIZE A>3 >, MEMORY AT 3> nBhleanE Urz. F/z. /0 KEDHRES
AIEEICRD FE LT,

SERIALIZE AT 3> 3Ry hI—J8ERICTF R MERFRQ/N\AFURRICT —F2ZHmI 3]
A PZBELFE T IEEI DT —F=E (output) EHFRE (time) DB HETNET, ANALYZE AT > 3
S EEBICERT IRENSHDET,

AT I OREMBE U TEIUATOENMERATEET.

HIEE anBA

NONE 72U (SERIALIZE ZIEE LN\ D EIHZEDT T AL )

TEXT FTFA M THEAD UIEBEDEZEL S (SERIALIZE DHZEIBELIZEEZDT I AILE)
BINARY NAF U T UIBEDEZ LS

T CETHZERUET,

(REER)
$ vi S$PGDATA/postgresgl.conf
track io timing = on

$ pg ctl reload

(SERIALIZE # 7 3 VEIEHI)

$ psgl dbl

dbl=# CREATE TABLE t424 AS SELECT g id, md5(g::text) v

FROM generate series (1, 1000) g;
dbl=# EXPLAIN (ANALYZE, SERIALIZE BINARY) SELECT * FROM t424;
QUERY PLAN
Seq Scan on t424 (cost=0.00..36.32 rows=2032 width=36)
(actual time=0.024..0.336 rows=1000 loops=1)
Planning Time: 0.103 ms
Serialization: time=0.432 ms output=45kB format=binary

Execution Time: 0.452 ms

(4 rows)
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MEMORY AT 3> Z&IBEIDE. TIAERDIZH(CEIDHTSNIZAEYE (allocated) EEBRICAE
FAeNeXEYE (used) DEFHRMENSNE T, SQL EITIFICEDS AETUE TRV E(TERNMBETT,

(MEMORY #4 7< 3 Y Ei{EHI)
dbl=# EXPLAIN (MEMORY) SELECT * FROM t424;
QUERY PLAN

Seqg Scan on t424 (cost=0.00..22.00 rows=1200 width=40)

Planning:

Memory: used=7kB allocated=8kB

(3 rows)

EXPLAIN T BUFFERS AT 3 >%&1EE UIZIBE&DHH(C Local 1/0 Read Time] & [Local I/0 Write
Timel "EATNBELD(TRDFE L. track_io_timing (RENBRRBE(CERATEET,

F/z. INZFETIETL/0 Read Timel [1/0 Write Timel] & U TEREESNTLV/ZIEE(Z [Shared 1I/0 Read
Timel [Shared I/0 Write Timel EWSIEB&(CENDDH Uz, REEEET(E. Shared & Local i"EES

NTWzDTIFIEL . Shared [EDWTDHIRESNTNE U,

(BUFFER 4 7 ¥ 3 VEI{EHI)
dbl=# EXPLAIN (ANALYZE, BUFFERS, FORMAT json) SELECT * FROM t424;
QUERY PLAN
[ +
{ +
"Plan": { +
"Node Type": "Seq Scan", +
"Parallel Aware": false, +
"Async Capable": false, +
"Relation Name": "t424", +

()

"Shared I/0 Read Time": 6.692, +
"Shared I/0 Write Time": 0.000,+
"Local I/O Read Time": 0.000, +
"Local I/O Write Time": 0.000, +

"Temp I/0 Read Time": 0.000, +
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"Temp I/0 Write Time": 0.000 +

}, +

"Planning": { +
"Shared Hit Blocks": 0, +
(hEg)

"Shared I/0 Read Time": 3.583, +
"Shared I/0 Write Time": 0.000,+
"Local I/0O Read Time": 0.000, +
"Local I/O Write Time": 0.000, +
"Temp I/0 Read Time": 0.000, +

"Temp I/0 Write Time": 0.000 +

}, +
"Planning Time": 4.349, +
"Triggers": [ +
1, +
"Execution Time": 7.325 +
} +
]
(1 row)

FEOEITHTEIA - Y bZISON ELTWET . ZHUE EXPLAIN TIEEAD T A —w MY TEXT
(T ITAILE) OBECHENEODHBEC(FHEABERNERENTLESZHTI,

4.2.5. BEERIEEOANR MNUA
PostgreSQL 17 Tl& AR M ~UAI(C 2 DIEEA OO E U,

¢ login /AL

DS5AT > SSDREENRRIN UTERR TEITEND login 1R MUK AhBIlENE U,

AR NRUBTOS—2v ()T HDE. O KRS BaIEEENBDEITH, ZDLIRNIBE
([CE AR S NUHDETZE—FNICENCT DI ENTEIRE/ NS A—4 event_triggers (T IA)L
on) % false (CSREI D ETHRIBTETET, Fz, > JIII—HE—RTE AR N NUBHENCRD
e, SOOI E-RTHEBI DL TCERHI DI LETEET,

DFEEGEUEEYS a3 > 12 EEEIIZT—TILIGBR T DAY M NUADETH T,
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b

(AT4 Uik EBEET 5=DDT—TILIER)

dbl=# CREATE TABLE login event (user name text, login timestamp timestamp);

ARV MY LB ZEER)
dbl=# CREATE OR REPLACE FUNCTION login event ()
RETURNS event trigger SECURITY DEFINER LANGUAGE plpgsgl AS $$
BEGIN
INSERT INTO login event (user name, login timestamp)
VALUES (session user, current timestamp);

END; $$;

(ATAL AR M) BEER)
dbl=# CREATE EVENT TRIGGER login event trigger ON login

EXECUTE FUNCTION login event () ;

ARV FYHEHEDE)
dbl=# ALTER EVENT TRIGGER login event trigger ENABLE ALWAYS;

(EHRLELT. 1RV MM HOBERREZHER)
dbl=# \qg
$ psgl -U postgres -d dbl
dbl=# SELECT now () ;
now
2024-08-05 13:06:29.139727+09

(1 row)

dbl=# SELECT * FROM login event;

user name | login_ timestamp
___________ S
postgres | 2024-08-05 13:06:28.015732

(1 row)

(- T—E3R—ZREHFET—IIICRET S EMNTER)
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¢ REINDEX FUA

ANRENBRMUBSMN REINDEX OX > RTHEITDLDICIAD . ddl_command start & K U
ddl_command_end /X2 hD KUHZER TETDRDICIRADFE U,

BUFICETHZERUET . F£9 (. REINDEX B> b NUSDORITOETHI T,

(AR MY HEBEER :
REINDEX BaE. FMUAHERITSELARVMREATV RETREHAESED)
dbl=# CREATE OR REPLACE FUNCTION reindex start()
RETURNS event trigger LANGUAGE plpgsgl AS $$
BEGIN
RAISE NOTICE 'reindex start: tg event=% tg tag=%', tg event, tg tag;

END; $$;

(REINDEX A RY b bUF #ERT )
dbl=# CREATE EVENT TRIGGER reindex start trigger ON ddl command start
WHEN TAG IN ('REINDEX')

EXECUTE PROCEDURE reindex start() ;

(R TYE> 7= login_event T—JILIC REINDEX TABLE % 3{T)
dbl=# REINDEX TABLE login event;
NOTICE: reindex start: tg event=ddl command start tg tag=REINDEX

REINDEX

RIZ REINDEX 8 TR M NUHORITOETHITY,

(login_event T—IIIZ 4 VT v REERK)
dbl=# CREATE INDEX idx 1 ON login event (user name);

dbl=# CREATE INDEX idx 2 ON login event (login timestamp) ;

(AR MY HEBZEER -
REINDEX#TE, AV F4 7, #T70z) OB, BREAYvE—JLLTHASES)
dbl=# CREATE OR REPLACE FUNCTION reindex end()

RETURNS event trigger LANGUAGE plpgsgl AS $$

DECLARE

obj record ;

BEGIN
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FOR obj IN SELECT * FROM pg event trigger ddl commands () LOOP
RAISE NOTICE
'reindex end: tg event=% tg tag=% object type=% object id=%',
tg event, tg tag, obj.object type, obj.object identity;
END LOOP ;

END; $$;

(REINDEX ARk bYHEER)
dbl=# CREATE EVENT TRIGGER reindex end trigger ON ddl command end
WHEN TAG IN ('REINDEX')

EXECUTE PROCEDURE reindex end();

(REINDEX TABLE Z3{TL T kY HEIEZHER)

dbl=# REINDEX TABLE login event;
NOTICE: reindex start: tg event=ddl command start tg tag=REINDEX
NOTICE: reindex end: tg event=ddl command end tg tag=REINDEX
object type=index object id=public.idx 1
NOTICE: reindex end: tg event=ddl command end tg tag=REINDEX
object type=index object id=public.idx 2
REINDEX

16x EFTCHON—=23>TlE. AR MRMUAT(E REINDEX (FHR—BULTHST . OIX RYTIC
REINDEX Z457%E Lz CREATE EVENT TRIGGER Z3x179 $ <& [ERROR: event triggers are not supported
for REINDEX] DITS—h"EEULEUZ.

4.2.6. 5wV hIJA—LFHKFEOBSIEF

TS5y b I A —ALMKFEUIRV C IREIER EERROIRSIER 70/ N4 Touiltin] AEINENE LIz, DR
BIEFTO/\1A 4 TlE. C BKLY C.UTF-8 OFT—)LDOHFNHR— RSN TWET, £z, BSIEFZTO/\15
ZIBE I DIV B2 SQL (C builtin ZIEETET DR DICIRADFELU.

BUF(&. CREATE DATABASE T LOCALE_PROVIDER %18 UTeBDEITHI T,

(LOCALE_PROVIDER} 7¥ 3 VIZEFHFH builtin & libe ZHELTTF—FR—XER)
dbl=# CREATE DATABASE testdbl LOCALE PROVIDER builtin LOCALE 'C.UTF-8'

TEMPLATE templateO;

dbl=# CREATE DATABASE testdb2 LOCALE PROVIDER libc LOCALE 'C.UTF-8'
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TEMPLATE templateO;
dbl=# SELECT datname, datcollate, datctype, datlocale, datcollversion

FROM pg database WHERE datname LIKE 'testdb%';

datname | datcollate | datctype | datlocale | datcollversion
————————— -
testdbl | C.UTF-8 | C.UTF-8 | C.UTF-8 | 1

testdb2 | C.UTF-8 | C.UTF-8 |

(2 rows)

(— R LIZK LA, libe TONA FDIFEICIF datlocale NMNULLICA D)

builtin Z0/\/ 5D C O —ILOEEE libc T7O/\AFD COT—ILERUTY . T—HINR—=XT>I—
T A 2D KTF U TIENERDINE UNEE A

builtin /{14 ® C.UTF-8 O¥ —ILld. T—HIR—XT>O—F« >IH UTF-8 DIFEICDHMHERT]
BET. Unicode (CEDZEIELE T, builtin /{5 D C.UTF-8 (& libc ik ELEART. Y — MOAIF &/
XFOERWNER, TS5v hIA—LMKEFURL. EWDFIENHBDET,

CREATE DATABASE DAth(CH. initdb ¥ createdb @ --locale-provider A< 3> T builtin ZIEE TS E
9, F/z. builtin 7O/\AFZERAT IFOOT—)LELEIEET D --builtin-locale A>3 >BEIMETHTL)
x9,

BUF. initdb OFEITHIZRUET

$ initdb --locale-provider=builtin --builtin-locale=C.UTF8
The files belonging to this database system will be owned by user
"postgres".

This user must also own the server process.

The database cluster will be initialized with this locale configuration:
locale provider: builtin
default collation: C.UTF-8

(H HkmE)

4.3. OZHILTV—S3>

O>H)L GRiB) LU —2 3> (CBALTE. WSDOMEBRESNTWET ., TEBRBEOERIILELU.
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4.3.1. pg_createsubscriber 1> RiBHN

MBI NI —=>20L U —23>DRIII\AH—)ExicLT. O>H)L GRIB) LTV —2 3>
DY T RIS )\ B —)\Z=IEB D> R pg_createsubscriber MBI NFE LT,
BUTFDORSICFERUET . AMEEETIIERDT —IR—X IS5 % 2 DERUET,

(5433 R— FCRIEFT BT —H2R—R U 5RXH ptdatal Z#ERL.

T—RAR—2R dbl, T—T Il t43 Z{ERL)
$ initdb -D ./pgdatal --no-locale -E UTF8 \

-c¢ logging collector=on -c wal level=logical -c port=5433

$ pg ctl start -D ./pgdatal
$ createdb -p 5433 dbl
$ psgl -p 5433 dbl
dbl=# CREATE TABLE t43 (id int PRIMARY KEY, v text);
dbl=# INSERT INTO t43 SELECT g, md5(g::text) FROM generate series(l, 10) g;

dol=# \q

(RFY=S2TLTVT—2 3 DREB VL ET—ER—RJ FRH pgdata2 & LTHERD)
$ pg basebackup -p 5433 -D ./pgdata2 -R -c fast

(REVNRAZEBLEVRBTT 547U T 1178,
RE VN [IREBNED T ZOITIEREEHE L TLVEELY)
$ psgl -p 5433 dbl
dbl=# INSERT INTO t43 VALUES (11, 'XI');

dol=# \q

( pg_createsubscriber AV F%#E{T, NTA—%F:

-d RHET—ER—=R, -p NTYH—2 3 VY —/I~OEHIXFH.

-p YITRIZANRR—F, -D YTRISANRF4 LI MY,

--publication /NT 4 —3 3 U4, --subscription ¥ TRV YT a4 )
$ pg createsubscriber -d dbl -P "dbname=dbl user=postgres port=5433" \

-p 5434 -D ./pgdata2 --publication=publ --subscription=subl

2024-08-07 18:23:04.965 JST [344982] LOG: redirecting log output to logging
collector process
2024-08-07 18:23:04.965 JST [344982] HINT: Future log output will appear in

directory "log".
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2024-08-07 18:23:05.525 JST [344996] LOG: redirecting log output to logging
collector process
2024-08-07 18:23:05.525 JST [344996] HINT: Future log output will appear in

directory "log".

(T Xa<2 FREAT 2 BY—/ &R/ FLNTHhhTS)

(HTRYSANY—NIZE#mENT- pgdata2 % 5434 R— FTEBIL T, T—2 R
$ pg ctl start -D pgdata2 -o '-c port=5434"

$ psqgl -p 5434 dbl

dbl=# SELECT * FROM t43;

| c4cad238a0b923820dcc509a6£75849b
| ¢c81e728d9d4c2f636£f067£89ccl4862c
| eccbc87e4b5ce2fe28308fd9f2a7baf3
| a87ff679a2f3e71d9181a67b7542122¢c
e4da3b7fbbce2345d7772b0674a318d5
| 1679091c5a880faf6fb5e6087eblb2dc
| 8flded5fceealb7abal36dedddbea2543

o < o b w N

| c9f0£895fb98ab9159£51£d0297e236d

NeJ

45c48cce2e2d7fbdealafc5lc7cb6ad26

10 | d3d9446802a44259755d38e6d163e820

11 | XI (— BInLf-THELTLS)
(11 rows)

dbl=# \q

(ASANLTNr—2a VEREER. T—3R—RAFDET—TUHHRELEOTILVD)
$ psql -p 5433 dbl

dbl=# \x on

dbl=# SELECT * FROM pg publication;

-[ RECORD 1 J+------

oid | 16394
pubname | publ
pubowner | 10

puballtables | t
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pubinsert |
pubupdate |
pubdelete |

pubtruncate |

Ho o

pubviaroot |

FERDIREEFIAT(E. pg_basebackup TR Z/I\AH—)\ZEDTZ&IC. XTI\ A B —)\ZiREITET(C
TS5 UH—)\(CT—4BIN%I1TD T, TDIREET pg_createsubscriber 1Y > RTHI X054 )G —)\
ZERRUE Uz, TDRER. HI RS 1) \O—/)NCFENSEBINUET —FERRENTND Z ENHERT
THEUZ DT ERF BITRISA)I\ =)\ ZEBERITD(CHZD. HBL VWD TSI T Uy v)
H—)\DEAZIEDDHENRNC EZBKRLUTVET,

OHILL TV =2 3> OE—(CE. WR>F—TILEF%Z pg_dump / pg_restore 32D EREIEE
DIFENMMN D FE T, pg_createsubscriber Y>> RZED 2 ET. Iz K DERR pg_basebackup (CKD
YREIE—TEBESMI TETIAVY MESNET,

4.3.2. O>HILLTVG—23>DT A ILA—) G

O>H)L G LTV —23>0/\T0Vy v N PPIBEA KN—=Z2J LTV —23>DTS54A4
WBRIUIANDIT TAIA=/NCHIELELIZ. TSAXUB—-/N(CE>OZHILLTIT—23>
RAoX0OY X 2)I\AB=)NTEIMAEDCENTEFRT . WRELDDDIFUTRDLSIAMBHKTI .

(o =5 | [ ) IR 547
BS54 _[ANM-==9 I N mp—f’/\’ b | \—> ‘
#f A T —sas P PRATYIM TJTOVA—IC | | 383 20Ty
RIS

oShil

vlﬂ")’i—ia) LS —33>

SRIBHT RIS \ SIBHT 254 )0
1: LTV —2 3> DE»FENE 2: JTAIILA—NUIEES
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¢ LY o—23 A E DS

BIEICT —AR—RXTS R4 pgdatal (5433 7R— . /N\T'Uw=+7) | pgdata2 (5434 /R— . sRIEH T X0
SA)0 . ZEODTVWEY, CNEFEO>TITAILA— ) EEEERLUE Uz, 9. T )LA—/ (hialsE
IRFRTEZNIX T pgdatad (5435/R— . MBS )\A) DF—HIR—RISAIZERUET

(WTRVYToasubl #T A NA—NBHIZT B)
$ psgl -p 5434 dbl
dbl=# ALTER SUBSCRIPTION subl DISABLE;
dbl=# ALTER SUBSCRIPTION subl SET (failover = true);
dbl=# ALTER SUBSCRIPTION subl ENABLE;
dbl=# \g

(IRT)yovflOLFTYr—a3 XA Y b subl DIREEEFER)
$ psgl -p 5433 dbl
dbl=# \x on

dbl=# SELECT * FROM pg replication slots;

-[ RECORD 1 ]---=-=-—- to—————————
slot name | subl
plugin | pgoutput
slot type | logical
datoid | 16384
database | dbl

G

invalidation reason |

failover |t (= T yorflIcHBRAAY FOBKEICRBEEN D)
synced | £

dbl=# \g

(RENAH—NEHER. CCTYERLT)7—2arRAAy FEERATHIVLENSH D)
$ pg basebackup -p 5433 -D ./pgdata3 -R --create-slot --slot=pslotl -c fast

(RAY FRBICBEGREZMZ S,
primary conninfo [ZIIEMRET—4 XA—RDIBELIERT D)

$ vi ./pgdata3/postgresqgl.conf

sync_replication slots = on

hot standby feedback = on
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$ vi ./pgdata3/postgresqgl.auto.conf

primary conninfo = 'dbname=dbl user=postgres passfile='... (EREE)

(RN Y—R"% 5435 R— FCEEIL T, AAY b subl MESIA TS & ZFER)
$ pg ctl start -D ./pgdata3 -o '-c port=5435"'

$ 1ls ./pgdata3/pg replslot

subl

CCTRIINAH—) DTSRI D/ZD. pg_repslot 7« LI N TFHETH>IEHECIE. RS
A=) DOT Ay -7 ER L TLIZEV,. ARULTCWVWBRREZRI IS—HNETVDIEI T,

¢ synchronized_standby_slots 2F

)TV v hYIBI N =20 LTV -3 >DRIINA(ICTTAILA—=INTBHEE. /\TUY
SYEISAIIUDODH—=/)NTNZBNZEEN RIINAKDEBTROSA/NCEICKRBENTLD &,
TITAINA=INEIIIN TV EHTROSAINTT—FDA—DNRELTUENET,

KEEZREDSE, OZHILL TV -2 3> KDEREDYNER NI —=2JLTUS -2 3> % 5%(CT
—AEESERCENTEET, CNETSAIYVUT—/INCEBELUE T BEEITDDEMBI NI —-=2T L
TJU—2 3> TERLTWSROY MDA XD DIUZARTY,

AIREE T pgdatal DTS AU T OREZESZFET

$ vi ./pgdatal/postgresgl.conf
synchronized standby slots = 'pslotl' (beta2 FTII standby slot_names)

$ pg ctl reload -D ./pgdatal

¢ TN F—/ B EREZE
IR(C. pgdatal (FR— £ 5433, TSAXURNTUWS ) NI UIBET I TAILA—/IEITVET,

(pgdatal 1k L T, pgdata3 #5F4§)
$ pg _ctl stop -D ./pgdatal
$ pg _ctl promote -D ./pgdata3

(pgdata2 DATCAHNL T r— 3 VEREEER)
$ psgl -p 5434 -d dbl

dbl=# ALTER SUBSCRIPTION subl DISABLE;
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dbl=# ALTER SUBSCRIPTION subl

CONNECTION 'user=postgres port=5435 dbname=dbl';
dbl=# ALTER SUBSCRIPTION subl ENABLE;
dbl=# \g

FHNTVyoryTASAILT) r—S a3 Uik EHER)
$ psql -p 5435 -d dbl

dbl=# SELECT * FROM pg stat replication;

pid | usesysid | usename | application name | client addr |
client hostname | client port | backend start | backend xmin
| state | sent 1lsn | write 1lsn | flush 1lsn | replay lsn | write lag
| flush lag | replay lag | sync priority | sync state | reply time
———————— -t
o fo—————— o
o o fo— F—————— o
o Fo— o fo— o
o o

347652 | 10 | postgres | subl |
| -1 | 2024-08-08 11:32:27.987249+09 | | streaming |

0/10000210 | 0/10000210 | 0/10000210 | 0/10000210 | |
| 0 | async | 2024-08-08 11:32:38.112114+09

(1 row)

dbl=# SELECT * FROM pg replication slots;

slot name | plugin | slot type | datoid | database | temporary | active |
active pid | xmin | catalog xmin | restart lsn | confirmed flush 1sn |

wal status | safe wal size | two phase | inactive since | conflicting |
invalidation reason | failover | synced

——————————— e e e A e S i
Fom e Fo————= Fom Fom e Fmm

Fom e Fom Fom e s Fom e
e Fom Fomm

subl | pgoutput | logical | 16384 | dbl | £ | t
347652 | | 745 | 0/10000128 | 0/10000210 | reserved
| | £ | | £
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(AhLLTUr—2 3 VBiEERER - 51EDT3& 5435 R— kDY 3 VT)
dbl=# INSERT INTO t43 VALUES (12, 'XII');

dbol=# \g

$ psql -p 5434 dbl

dbl=# SELECT * FROM t43 WHERE id = 12;

id | v
e~
12 | XII

(1 row)

pgdata3 (7R— I 5435) B — )\ F1ei) DUV S v R TSI ELUTEEL. pgdata2 (GR— | 5434)
H—) MBI ROSA4/NELUTERUTWET,
B EDFETOSHILL TV —23 >0\ TV v R I AIA—/I\NTEBCENERTETFE U,

4.3.3. OZHILLTUES—23>D pg_upgrade 3T

PostgreSQL 17 75 pg_upgrade TOZHILL TUES —2 3 > DEREZSIMNTT —IR—X TSRS
DAY —=)\=23> TV ITBITDICENTETRLRICRDFE U EEL. N\—23 > TPy TR/ -2
N M7 X B ETHIBENH/RTT, UIeht > T EBRIC CDHEBENEIDN DD (L. PostgreSQL 18 BUBEMN
BHUT, 17x/)\=23>hs0/\—=23 > 7y T 72 UV THS., ERDFET,

ARETT(IRRBD 18devel /\—=3 > %F> T, pg_upgrade DEMFIREEZITLNET . BIEIE COFIET |
17beta2 \—=3>(CTOZHILLT U -2 3 > HM8ReNz/\T Uy =+ (pgdata3 5+ L7 kU, 5435
IR—=K) EYTROSA)\ (pgdata2 7+ LU KU, 5434 IR— b)) DF—HIR—RX ISR IZEDTNEITD
T. IN5% 18devel \—=3 > (CT7vTIL—RIBDZLICLEFT,

¢ PostgreSQL 18devel 12X f—/L
FEPDODIFv T3y MN—23>2DY—-X0— REUTF URLMSAFULE U, RIRFETE [07-
Aug-2024 04:22] BT 7 ()L EFERULFE L.

https://ftp.postgresqgl.org/pub/snapshot/dev/postgresgl-snapshot.tar.bz?2
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13.3. 1> AN=)L] DFIET 17beta2 EAUKLDICA AR =ILZTVWET, COEETAAM—ILE
F 1 L2 kU Jusr/local/pgsql/18 & LT, IRIBEHEENCT 71L& pg18.env ELET,

¢ pg_upgrade D&EH
BUFDED. pg_upgrade BAFIEZEDHFE T, BERANRRNE. /-3 > TEDF—IR—-X TSR
SEEDT. HEEEZX T, pg_upgrade ZETIDETY,

(pgdata2, pgdata3 [CENEFNEFF/N—D I UDET—ER—RI 52 EER)
$ . pgl8.env

$ initdb --no-locale -E UTF8 -D ./pgdata3 18

$ initdb --no-locale -E UTF8 -D ./pgdata2 18

(IBNRN—=S a3 ERLEEEEAZ D)
$ vi ./pgdata3 18/postgresqgl.conf
wal level = logical

logging collector = on

sync_replication slots = on (—LABATRGVHASRLCEEICLTSEL)
hot standby feedback = on (—ATRBEVWASRALEREICLTEL)

$ vi ./pgdata2 18/postgresqgl.conf
wal level = logical

logging collector = on

(B@ho 2 DMIE/N—Y 3 > PostgresSQL ZE1E)
$ . pgl7.env

$ pg ctl stop -D ./pgdata3

$ pg ctl stop -D ./pgdata2

B |H/\—=3 > D PostgreSQL Z1EHBEFRT. LTV — 3 AUBHRTET U TULWBIRENGD
FI . FEPOUIBNGOTZD. ATV MG D7D U TIEWFER A Fle. —BERDOL TV —> 3>
20y MED TEWIERA (—TILAEEERRE (CEDONE ) . ESRF ALK UTIE OS54 T7> b7
TJUVT—=23a>honEHZLEHTULESKEMZENWT. /{ITUw v T [SELECT * FROM
pg_replication_slots] THERTD. EWVWVOIEFIBNUECRADET,

%5\ T pg_upgrade ZE1TUE Y,

51

Copyright © 2024 SRA 0SS K.K. All rights reserved.



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

PostgreSQL 17 #&REELAKR—

NTVyox B TR S5413T/N—2 3 18 D pg_upgrade & EIT)

$ . pgl8.env

$ pg upgrade --old-datadir ./pgdata3 --new-datadir ./pgdata3 18 \
--0ld-bindir /usr/local/pgsql/17/bin \
--new-bindir /usr/local/pgsgl/18/bin

Performing Consistency Checks

Checking cluster versions ok
Checking database user is the install user ok
(i)

Performing Upgrade

Setting locale and encoding for new cluster ok
Analyzing all rows in the new cluster ok
Freezing all rows in the new cluster ok
(hEg)
Setting next OID for new cluster ok
Restoring logical replication slots in the new cluster ok
Sync data directory to disk ok
Creating script to delete old cluster ok
Checking for extension updates ok

Upgrade Complete

Optimizer statistics are not transferred by pg upgrade.

Once you start the new server, consider running:
/usr/local/pgsqgl/18/bin/vacuumdb --all --analyze-in-stages

Running this script will delete the old cluster's data files:

./delete old cluster.sh

$ pg upgrade --old-datadir ./pgdata2 --new-datadir ./pgdata2 18 \
--0ld-bindir /usr/local/pgsql/17/bin \
--new-bindir /usr/local/pgsgl/18/bin
(i H&HE)

Copyright © 2024 SRA 0SS K.K. All rights reserved.
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TV v(CDNWTIE. LTUS—23>0Y MEBITUREDAYE—hHHEYT, BT XI51
JVEITEOSHILL UG —2 32 (CEAT B3I RFT AT —TILOBITHTONZEIH. FRlAvte—H

HEHOFEEA.
BT, /=23 >0 —-—EXEE = LU TEaEERZITVET,

(2 DD#F;/N— 3 > PostgreSQL FiLEl)
$
$ pg ctl start -D ./pgdata3 18 -o '-c port=5435"'

pgl8.env

$ pg ctl start -D ./pgdata2 18 -o '-c port=5434"'

(ASHALLTVS—2avhRBELTIND C L %52
$ psgl -p 5435 dbl

dbl=# SELECT * FROM pg replication slots;

dbl=# INSERT INTO t43 VALUES (13, 'XIII');
dbl=# \q

$ psgl -p 5434 dbl

dbl=# SELECT * FROM t43 WHERE id = 13;

id | v

S

13 | XIII

(1 row) (T7—4rAPSThTS)

slot name | plugin | slot type | datoid | database | temporary |
active pid | xmin | catalog xmin | restart lsn | confirmed flush 1lsn

wal status | safe wal size | two phase | inactive since | conflictin
invalidation reason | failover | synced

——————————— et e e
Fom Fo———— fom - Fom o
Fom Fom - Fom - fommm Fom -
o Fom— e

subl | pgoutput | logical | 16384 | dbl | £ |
352203 | | 774 | 0/80002B0O | 0/80002E8 | r

| | £ | | £

| t | £

(1 row) (BTRIF41DLTVr—2arvRAay SIS NTNTS)

active |

|
g |

eserved
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dbl=# SELECT * FROM pg stat subscription;

subid | subname | worker type | pid | leader pid | relid | received lsn
| last msg send time | last msg receipt time

latest end 1sn | latest end time

——————— e e s St bttt
Fm Fom

Fomm e Fmm

16401 | subl | apply | 352202 | | | 0/8000838

| 2024-08-09 09:15:08.762152+09 | 2024-08-09 09:15:08.762189+09 | 0/8000838
| 2024-08-09 09:15:08.762152+09

(1 row) (= HITRHOYTaUhBIELTILNS )

B EDKSIC. pg_upgrade TOZHILLTULS—23>D)\TUwv S v, YIXOS1/)\&, OZH)LL
TV =2 3> UIRIRET/I\ -3 > Py I TERTENERTEE U,

4.4. \—F«4>3=>49

4.4.1. X—>&0E

XAMEEE (I beta IRICIFEENE LA 2D, O TIFSNELE

PostgreSQL 17 TIFEHD/\—FT 1> 3>% 1 DICN—TFB/\—FT4>3>DY—> & 1 DD/—F
423>z ERCHET D/ -1 >a>ORENYR—-hENFE L.
=723 N—EN—FT4 23> NEDEXIUATDEDTT,

ALTER TABLE .. MERGE PARTITIONS
( <R—PRIIN—T 42308 1>, <X—DHIN—Ta4a>&2>, ... )
INTO <R—THN—TFT4a2%>;

ALTER TABLE .. SPLIT PARTITION </N\—F 4> 3 %>
INTO ( PARTITION <R E|#&/8A—FT 43 >% 1> FOR VALUES <EREH 1>,

&
PARTITION <HE|#%/S—F 43 3>4%4 2> FOR VALUES <¥EREH 2>, ... )

BEOIN—FT1423>%Z 1 DICX—2FDFERTHE. 1 DDI—F 4 23> ZERICHETDERITHIZLU
FIERUET,
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(N—T142a EER - H110F#Hx 3 TER)
dbl=# CREATE TABLE t log (id int PRIMARY KEY, ts timestamp, mes text,
typ int) PARTITION BY RANGE (id);
dbl=# CREATE TABLE t log 0 PARTITION OF t log
FOR VALUES FROM (0) TO (100000);
dbl=# CREATE TABLE t log 1 PARTITION OF t log
FOR VALUES FROM (100000) TO (200000);
dbl=# CREATE TABLE t log 2 PARTITION OF t log
FOR VALUES FROM (200000) TO (300000);
dbl=# \timing on (XL ERMERD=®H timing on &7 %)
dbl=# INSERT INTO t log SELECT g, now(), md5(g::text), O
FROM generate series (0, 300000 - 1) g;
INSERT 0 300000
Time: 4346.434 ms (00:04.346)
dbl=# \d+ t log
Partitioned table "public.t log"
(FIEZRDH HZE LK)
Partition key: RANGE (id)
Indexes:
"t log pkey" PRIMARY KEY, btree (id)
Partitions: t log 0O FOR VALUES FROM (0) TO (100000),
t log 1 FOR VALUES FROM (100000) TO (200000),
t log 2 FOR VALUES FROM (200000) TO (300000)
(N—TFT14232DI—2 - t log 1 & t log 2 EHETH)
dbl=# ALTER TABLE t log MERGE PARTITIONS (t log 1, t log 2) INTO t log 12;
ALTER TABLE
Time: 1124.506 ms (00:01.125)
dbl=# \d+ t log
Partitioned table "public.t log"
(FIEZRDH HZE LK)
Partition key: RANGE (id)
Indexes:
55
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"t log pkey" PRIMARY KEY, btree (id)
Partitions: t log 0 FOR VALUES FROM (0) TO (100000),
t log 12 FOR VALUES FROM (100000) TO (300000)

(N—T1423>DORE - t_log 12 ZHBUHNEIT )
dbl=# ALTER TABLE t log SPLIT PARTITION t log 12 INTO
(PARTITION t log 1 FOR VALUES FROM (100000) TO (200000),
PARTITION t log 2 FOR VALUES FROM (200000) TO (300000));
ALTER TABLE
Time: 1105.019 ms (00:01.105)
dbl=# \d+ t log
Partitioned table "public.t log"
(FIEZRDH HZE LK)
Partition key: RANGE (id)
Indexes:
"t log pkey" PRIMARY KEY, btree (id)
Partitions: t log 0 FOR VALUES FROM (0) TO (100000),
t log 1 FOR VALUES FROM (100000) TO (200000),
t log 2 FOR VALUES FROM (200000) TO (300000)

B EDELSIC ALTER TABLE OVX > RTIN—F 023>V —JERENTEH U, MBS —S0RH)
WNREEUFITDT. CNSDIREICIEIRARL—10BMFEE L, ZORHOVIBFZELFT ., N—>&ED
BDORITE(TEDRL RO/ —F 23>, ¥—2 - DEIDRVETHIBRESNET .

4.4.2. BHBHEFRIICHIE

INFET/\—F4>3>F—TITE N=F1>3>F—TILEK(CH T D B-tree 1 >FT W I X%ZfED
FeEF K. —BERFICHIE L TLEUIZAY PostgreSQL 17 K5 (& GIST 1 > 7w I X (C K D HHthHIKT
(CHBEMIGUE U, EF—FIHIC—BMEHER CERRIC, HMEFIRIOMRINCETD/ (-« >3 >F—FIN

[=] BETFOHMERHF U TEFNDIRENSHDFT,

HUFE N\y2aTRESNEASSA 2 E—FT 1 2 DFZ2ERITSD/\—FT 1> 3>F—TILTER

BlemrUE T,

(btree gistHEREHA - BEBLLIC =] T gist A/ VTV IREMES1=8)
dbl=# CREATE EXTENSION btree gist;
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(HASH IS & B/1—T 4 2 a v T—TJILEER)

dbl=# CREATE TABLE t meeting (id int, channel int, tsr tsrange, uid int)
PARTITION BY HASH (channel);

dbl=# CREATE TABLE t meeting O PARTITION OF t meeting
FOR VALUES WITH (MODULUS 3, REMAINDER O0);

dbl=# CREATE TABLE t meeting 1 PARTITION OF t meeting
FOR VALUES WITH (MODULUS 3, REMAINDER 1);

dbl=# CREATE TABLE t meeting 2 PARTITION OF t meeting

FOR VALUES WITH (MODULUS 3, REMAINDER 2);

(IN—T 1 23 T—TNEEKITEX—HIH & Heth Gl Z80)
dbl=# ALTER TABLE t meeting ADD PRIMARY KEY (id, channel);
dbl=# ALTER TABLE t meeting

ADD EXCLUDE USING gist (channel WITH =, tsr WITH &&);

dbl=# \d t meeting

Partitioned table "public.t meeting"

Column | Type | Collation | Nullable | Default
————————— e et e ettt T e et
id | integer | | not null |

channel | integer | | not null |

tsr | tsrange | | \

uid | integer | | \

Partition key: HASH (channel)

Indexes:

"t meeting pkey" PRIMARY KEY, btree (id, channel)

"t meeting channel tsr excl" EXCLUDE USING gist (channel WITH =, tsr WITH &&)

Number of partitions: 3 (Use \d+ to list them.)

(T—2 ZH/RAL T, HHOEFEEHER)

dbl=# INSERT INTO t meeting (id, channel, tsr, uid) SELECT g, g % 4,
tsrange (tsO + (g || 'hour')::interval, tsO + (g || 'hour 30min')::interval),
g % 100 FROM (

SELECT g, '2024-01-01'::timestamp AS tsO FROM generate series(l, 1000) g) s;
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dbl=# SELECT * FROM t meeting WHERE id = 201;

id | channel | tsr | uid
————— e
201 | 1 | ["2024-01-09 09:00:00","2024-01-09 09:30:00") | 1
(1 row)

dbl=# INSERT INTO t meeting VALUES

(1001, 1, tsrange('2024-01-09 9:15', '2024-01-09 9:45'), 101);
ERROR: conflicting key value violates exclusion constraint
"t meeting 2 channel tsr excl"
DETAIL: Key (channel, tsr)=(1, ["2024-01-09 09:15:00","2024-01-09
09:45:00")) conflicts with existing key (channel, tsr)=(1, ["2024-01-09
09:00:00","2024-01-09 09:30:00")) .

channel BIDIEN B U T, tsrFDIA LRL > TEHHERICERD DS DITOEAZRAD E. BFEDHIK
ERIZS—MEELELUE.
UEDLSCIN—F 12 a>F—TJILTHMHIN R ERTET IR TEE LR,

4.4.3. IDENTITY HU(THINS

PostgreSQL 17 TIF/\—F« >3 >F—TJLTIDENTITY FIZERTE D LD (CRDFE LI,
UTF(EHzRrUET,

(IDENTITY I HFED/I—F 1 L a3 U EH)
dbl=# CREATE TABLE partid (il INTEGER,
i2 INTEGER GENERATED ALWAYS AS IDENTITY) PARTITION BY RANGE (il);
dbl=# CREATE TABLE partid 1 PARTITION OF partid
FOR VALUES FROM (0) TO (10000);
dbl=# CREATE TABLE partid 2 PARTITION OF partid FOR

VALUES FROM (10000) TO (20000);

HET—TNV., FTF—TIVIZFIfE% { INSERT TZ3)
dbl=# INSERT INTO partid (il) VALUES (1);

dbl=# INSERT INTO partid 1 (il) VALUES (2);

dbl=# SELECT * FROM partid;
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b

PostgreSQL 16 TEERICEITIT D&, IDENTITY SIEST/\—F 4 >3 >F7—TILOEEBRIIEITT

SFEIMN N\—F1>23> (F7—TJL) [CINSERT USRI T, UFOLDICTS—MEELTLELUIZ,

(PostgreSQL 16 TIXZ ZTIS—MRLE)

dbl=# INSERT INTO partid_l (il) VALUES (2);

ERROR: null value in column "i2" of relation "partid 1" violates not-null
constraint

DETAIL: Failing row contains (2, null).

4.5. D547 > Mg

libpg 51 TS U & psql OX > RTWK DMEREWEBNTONEUZ, T TIE libpg DEEEEZXS

NBDWE EHEEENMDHZED LIFET,

4.5.1. libpg TIEHERUETOOITUFv> )L

OTVUF v >tz dBDicsHD AP BEEEEHEMNMENZE U,

CNZETE PQecancel (HXU PQgetCancel. PQfreeCancel) i DE LN, Nk JOvF>T 10
ZRAWEEEDHERDTHD., FIERRRLIBTOEMEIITEERATUR, £le. JTUFv 2 ILDTZHD

EHRFES{ESNRVEWSHIRMASDE L.
ENEN D APIBIZIILL T D@D TY,

ESpes e

PQcancelCreate Fv D IVERAOEGRA T > 10 MEVERK
PQcancelBlocking JOvF>JI10 ([CTHFvy > IILERZTD
PQcancelStart J>JOvF>T10 [CTHFY 2 IILVERETD
PQcancelPoll J>TOvF2T 10 TOF v ) VEREDIGEFER
PQcancelSocket F S IIVER UTIERD D 7 1 LRI F = BUS
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ESpe B

PQcancelStatus />70OvF>T 10 TOF v IV ERSEDHNEHER
PQcancelFinish Fr IV EROERZRC D

PQcancelReset Fr ILEBEBRKADEGAT> T O hEBRATER LS CURY
PQcancelErrorMessage Fr I EBERODIS— A0S

HIE/R API B TH v D ILERUIESE(CE. TDiEENES tESNEEDTHNE. T ILEKR
EBES{EENET . NS APIBEEOFENS DAL, src/test/modules/libpq_pipeline/libpg_pipeline.c (ZiEH

TNTVET,
MERD PQcancel (B XU PQgetCancel. PQfreeCancel) (FIEHEEDI|NERDFE U,

4.5.2. Libpg T PQchangePassword API Bl

F—AINR—AI1—HD)\ AT — R=EZET B/=hDFH API BEX PQchangePassword MBIl NE LIz,

CNFETIE SQLXTALTER USER ... PASSWORD ..| ZfESmENG DL U, Iz APIB#ETES
WX TEET,

PQchangePassword (FIEXTH5X 5N/ R DT — RXFi = ITS514 7> MIT/I\w = 3246 UT2/(R DT —
Rz4Rpk U7z S X T [ALTER USER .. PASSWORD ..] ZH—/\(C#&ITET. CNICKD. EfTENdSQAL X
[CIEXDISZAT— RN DDZEBFETET . psql X RDASF AN R \password T(EUBIMNSZEDLD
IRRFZEIRD TVELEN RAPIBIRICEK D AROEEZ I DREIRTSA 7> NTOTSLZETHICE
KTEBIRIICRDFELUE.

UFCoSA47> NoO0S L01RRUET,

/*
chgdbpwd.c (IRT—FEBRZ{T3954F> cFTOT5L)
build: gcc -I $PGHOME/include -lpg -L $PGHOME/lib -o chgdbpwd chgdbpwd.c
usage: ./chgdbpwd "dbname=postgres user=postgres" "userl" "passwdl"
*/
#include "libpg-fe.h"
/*
argv([1l] connection string
argv([2] user name to chage password
argv([3] new password

*/
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int main(int argc, char **argv)
{
PGconn* con;
if (argc !'= 4) return 1;
if (PQstatus(con = PQconnectdb(argv([l])) != CONNECTION_ OK)
{
fprintf (stderr, "PQconnectdb failed: %$s\n", PQerrorMessage (con)) ;
return 2;
}
if (PQresultStatus (PQchangePassword(con,argv[2],argv([3])) != PGRES COMMAND OK)
{
fprintf (stderr, "PQchangePassword failed: %s\n", PQerrorMessage (con));
PQfinish (con) ;
return 3;
}
PQfinish (con) ;

return 0;

4.6. ERHEHE

4.6.1. A>O0UX>A)IV)\y O T

PostgreSQL 17 Tl 1> OUXAILN\wOTP7YT (853)\wO7vT) NMRIEATERIRDICRDFEL
oo A > UXA)) 77w FFRHIEEGE UTeR— 2\ O T v T EDEDDHEEUS T DHMEETT . &
NICKD., PRV ML —SBETEBHRADR -\ OT7Y TRFFIT D ENTEET,

A DUAA)INY 077w T (& pg_basebackup AN > ROMEEILIRE U TRESNTH D, TDXEIR
(CIFFTZICEBAETNE WAL B SA XaeZzFIALET . DI, A>T UXE)I\w D77y T7ZER
FBICIEIWALBISA XEBRCTIHRENS D, wal_level 5REE replica (ZIA4JL ) B ETRIFNZE
EDFEEA.

WAL Y S+ X#ElE. T—HINRN—RX TSP TFD pg_wal/summaries/ 7« Lo ~NUIC. WAL T 7
JIIRBDBYVIEHR (EDVUL—23> - JOVIOZEEITDIN) ZREITD/\AFUD .summary T 71
VMG CH DT DEDTY ., PEZABMNGEOIZHD pg_walsummary IX > RERMHENET,
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UTFEAZDIUAGIINY OF7 Y T=2BUS Y 2FIEZRUET,

(postgresql. conf ##R&E L summarizatiom_wal /85 A —4 % on IZLT. reload CKMK)
$ vi S$PGDATA/postgresql.conf
summarize wal = on

$ pg_ctl reload

(TR FRAT—TILER)

$ psqgl dbl

dbl=# CREATE TABLE t461 (vl bigint, v2 text);
dbl=# \q

WAL Y2 ) 77 M IILDOHNEHEE)

$ 1s SPGDATA/pg wal/summaries/
00000001000000000100002800000000010B1D38. summary
0000000100000000010B1D38000000000152F750. summary
00000001000000000152F750000000000152F850. summary
00000001000000000152F85000000000015361F8. summary
0000000100000000015361F800000000015362F8. summary
0000000100000000015362F80000000001536630. summary

(pg_basebackup THEEDAR—R/I\V I T v TH#NE)
$ pg _basebackup -D backup b -c fast
(-c fast FF YIRSV FMFLZRTHT=0)
(CSTTRMRAT—ITNIZT—ERA)
$ psgl dbl
dbl=# INSERT INTO t461 VALUES (generate series(l, 100000), 'data');
=# \q

(RMIENRY I FTITDIR_T AR IFANERELTA VI UADENINY I T Y TERR)
$ pg basebackup -D backup 1 --incremental=backup b/backup manifest -c fast

A2 TUAGII\NYOTYTTEEDTOY 0\ IT7v TS 2RENSDNZEFIRIFT DIz,
pg_wal/summaries - L2 RUK®D WAL B UZBRAUET . D, SE/\vY 7 v TORIIAR =
BED WAL DY UBRET DIzd. BEBRDIYU T 7 AILDBKRIZESNTULRWLEIERENH D 7D
BAICEITF7AILMESNBETHIELUE T BEAS AT LADKERT—FD/\vOT7v T THNIZ.
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U\ o7y TRICHIYU T 7AILIMESNDDT) COFEEZET D EFRVWERBDNET,

Frz. gie\w o7 v TREOHYYY I 7 1)L T TICHIBRENTUVBIBECIEA>OUXTF)LIN
w277 wW TES(FKEIUE I . wal_summary_keep_time &€ (T 4J)L s 10d) %, GiEl/\wW 7w
EORRELDEVEMICIEE T INENHDET,

—incremental A>3 > (CRIE\Y OV ITDODN_I T AR I 7AILZIBELET . TDFIEI v IT7vY
TEIIWNYTTYT GEA2DOURAIIVNY TT7vT) THIVEERNTI L. BECEELE/ YD
TYvITYVITHDIREEH DERA. ATHN. IBELUZAIE/\Y 7Y F(CHTDEEDN/N W IV T
BiSanxEd.,

UTFDRSCEIELIERNE MR LE U,

(& Lf=backup_1 T4 LY PR - BEOR—RN\Y I Ty TEELLELY)
$ 1ls backup 1

PG _VERSION pg_commit ts pg_replslot pg_twophase

backup label pg_dynshmem pg_serial pg_wal

backup manifest pg_hba.conf Pg_snapshots pg xact

base pg_ident.conf pg stat postgresqgl.auto.conf
current logfiles pg logical pPg_stat tmp postgresqgl.conf
global pg multixact pPg_subtrans

log pg_notify pPg_tblspc

(base UTERDEA VI VAVENNRY I Ty TRADI7ANINES)
$ 1s backup 1/base/16384

1247 fsm 4157 INCREMENTAL.2650 INCREMENTAL. 3380

1249 fsm 4159 INCREMENTAL.2651 INCREMENTAL. 3394

1255 fsm 4163 INCREMENTAL.2652 INCREMENTAL. 3394 vm

1259 fsm 4165 INCREMENTAL.2653 INCREMENTAL.3395
(HREE)

Ry 97 vTDYA XZEoEYRES)
$ du -sh backup b

90M backup b

$ du -sh backup 1

61M backup 1

UEDKSECAZTIRZIVINY Oy TOEERNTEHRUZ. YH/INUBERECEHLET.
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4.6.2. pg_combinebackup N>R

PostgreSQL 17 T > UXZ)LI\w 07 v T (B3)\woT7vT) OBENTERIRSCRDFELE
P UBNIICIEF—BUIE—DDOR—=R/\Y IT7Y THUHETY, PostgreSQL 17 Tld. TRRNR—Z/\w o
T AT IRAZ)INY DTy THEEFET D pg_combinebackup X > RMNEBIMENE L.

pg_combinebackup Y>> RIC(E, TERINR—I\NITWV T EAZTUA )N TT WV THHE
MENETa LU NUERBEL. —output AT 3 > (ICHPHXDT 4 LI NIUEBELES, 120U
AN OT v TDT 4 LI NIIFEHIEEI D EEERETT .

(pg_combinebackup THE SNI=R—RNV IO 7Y T%E%S)
$ pg_combinebackup backup b backup 1 --output=backup c

(D HYERZEHEER)
$ pg _ctl stop -D $PGDATA

$ pg ctl start -D ./backup c

(A VADBNNY DT Y TOHZEENZTHRANRBEATINS)
$ psgl dbl
=# SELECT count (1) FROM t461;

count

100000

(1 row)

(BREE#. PostgreSALH—ERXZRTICELTHK)
$ pg _ctl stop -D ./backup c

$ pg ctl start -D $PGDATA

UETA2OUXA)INY Oy T E>TYURINUNRNTEFE U,
EINTER—=R)\W 077wV F(FEF(C pg_basebackup &R U TEEUERERNR-/N\v o7V
EEBWIHBDFEHA. LIER>T. 20U HD/NUFIECHBIRSRESDEE A

¢ pg_combinebackup DEEEF T3>
pg_combinebackup (FRE UTEFERZRIT« LU NUICIERR T Dlcsd. T7)LaE—DERHNHIHID E
I, CNEBRIDUTORICRI AT I >HAABESINTULET,
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AT23> BilE FRERFREIBI
&5t 150MB)
--copy FIA) b, T7AIIL21E—-T 3, 2.1
--copy-file-range | copy_file_range > X Ad—ILZE> eI 7 ILEHIE—%= 0.60 ¥

TS, Linux TEH—>)L 4.5 LI THIARIRE,

--clone Reflink Z#EEZE S, Linux TlEH—>)L 4.5 A& T, Btrfs H\ 0.55%
YERRBF(C reflink=1 I8TE SNz XFS THIFERIEE

FRERFRIBIDF (EARIREET —4 (GtdDR—2R/\w 277w 90MB. Z53 60MB) T® pg_combinebackup 0
FRERFEI T, --copy-file-range /(& --clone ZIEFE I D ETEMEEINTWNET ., <D Linux 71 X b~
UE1—>3>0 mkfs.xfs AN > RT(S reflink=1 (&7 T A )L R TIEFRVWC ESEFRMNMNETY,

17beta2 T(& Linux T [--clone] AT a>hMERTERMN ozl AEHAIK 17beta3 TITWVE LT,

4.6.3. pg _dump @D --filter AT>3>

pg_dump (C --filter AT 3> MEMENE U,
COATZI>HEFAIDE FTITF7AIVCHNTIATZ T hZRIR HDVIRIN T D ENFE
EHTEETETRLICRDET, IBER>TF7AILICENT., TDIF7AINEATSa>ICEZRET,
PostgreSQL 16 E£TI(&. -t (--table) A= 3242, -n(--schema) A>3 > E. ANV RS> TRE
LTWELIEN. AEEEDBINTINZ— BT TEDILIICRDELR,
~filter A7 3> TEEID I 7AILOEREUTDEDTY, INZEEITERDIZENTEET,

{include M exclude} {(ATV1Uh0TESE) {K5-3

include & exclude (35> T (CEH DN SHRVHVEIBTE I DHD T, exclude IZIFIBE LIEIHE(CIE.
LTCHESEHDEVDELENBEEICINN D TWLWT, ZCHSBENITDIEDOEIBEUTWVWDEFFREINET,
BETEDIATST U MOBFEIIUTOEDTY,

o] A ZEIDIANCRSAATEa>

extension /) --[exclude-]extension

(PostgreSQL 17 TEM=NIZ)

foreign_data HEB—TIL --include-foreign-data
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1% Bz ZEIDINRSAATE 3>
table =2 --[exclude-]table
(=T >R E1—BH8ER)
table_and_children F—JILEFFT—TIL --[exclude-]table-and-children
table_data F—JILDFT—4 --exclude-table-data
table_data_and_children |>=—JILEFF—TILDFT—4 | --exclude-table-data-and-children
schema AF—v --[exclude-]schema

I —>(F psql D\ AFIANXY RTIEETCETDIEDERAUTY ., "] TETDAF—XEZEATST Y
h2DEFEDEZH SO U, [abe*] T abc TIAFE DRI, [*xyz] T xyz TEDD&RZHSNDULET . A+
—YEEDHEBE =N TLINIL search_path s8EICEDVWTAF—IEZHRESNE T,

UFECERITHZRLET,

(FRFRIZTF—2R—R dba63 EHhY. T—TIL% 4 DR
$ createdb db463
S psgl db463
db463=# CREATE TABLE datal (id int);
db463=# CREATE TABLE fruits (id int);
db463=# CREATE TABLE testl (id int);
db463=# CREATE TABLE test2 (id int);
db463=# \dt

List of relations
Schema | Name | Type | Owner
———————— o -
public | datal | table | postgres

public | fruits | table | postgres

public | testl | table | postgres
public | test2 | table | postgres
(4 rows)

db463=# \g

(4N BTF7AI filter. txt ZIER)

$ cat > filterl.txt <<EOS

include table data*
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include table *1
exclude table public.test2

EOS

(Z4 VB2 07714ILEHRELTpg _dump #3ET)
$ pg dump --filter filterl.txt db463 > db463 1.txt
$ grep "CREATE TABLE" db463 1.txt
CREATE TABLE public.datal (
CREATE TABLE public.testl (
(— datal & testl® 22D T—TILORBEMNHASHTZ)

(exclude EIFIRET35E)
$ cat > filter2.txt <<EOS
exclude table datal

EOS

$ pg dump --filter filter2.txt db463 > db463 2.txt
$ grep "CREATE TABLE" db463 2.txt
CREATE TABLE public.fruits (
CREATE TABLE public.testl (
CREATE TABLE public.test2 (
(= exclude EIHEET HBE. EMWEIT L L5 ATHRNZHE LIEWIZE D)

AHEEICKD. TNFETOATZ I UEEDH TERBDHUN DL THHRAT 0 COEENE
BICRIRTEDLDCRRDFELZ,

4.6.4. FATEIREZSYU> T E 1 — pg_stat_checkpointer. pg wait_events
PostgreSQL Y —/ \DEENAREZ R lzsbDFfciaE 1 —hhBmEnE Ui,

¢ pg_stat_checkpointer

AEI—-FFTVIORA > MBI DB EIRSE UEI . CMNET pg_stat_bgwriter E1—(CEFEN
TWEHINRNTESICBEILTULET ( [5.4.1. ¢ pg_stat_bgwriter D—EBDFINEIR | S88) .

PUF(CEITH ERIBEEOEKRZEH L F T .
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write time

sync_time

stats reset

dbl=# SELECT * FROM pg stat checkpointer;

-[ RECORD 1 ]--——-—- L et

num_timed | 361 (B4 LTI MEKBF v IRS Y FEITE D
num_requested | 8 (WAL BIC& B F = v VRS > FETEH)
restartpoints timed | 0 (ZA4 LTI MEICLBVRE— RS2 MPER)
restartpoints reg | 0 (waL BIC& BV RF—FRA 2 FERE)
restartpoints done | 0 (YRS — RS > FETEED

buffers written

| 462102 (27 A NEEAHDOMERMRE (ms) )
| 1062 (R FL—CRBOMERMRE (ms) )
15823 (BEEAHNY I 7HRH (R=D) )

| 2024-08-13 14:11:25.131205+09

YRS —RA> MCEFTREBRFR NI —Z2TLTUS -2 32 DRI )\ A H—)\TEONE T,
EZAHNY T 7B EF T YIRS N (FLEFVURT— MRA > B IBTESAFEN/N\Y T 7 8%
BIRUFET. SQLZETID/N\vIOI> RTOCRBG TEEHaN/N\v I78EEFENFEA.

¢ pg_wait_event

BFEANRD NDIATEANRD NED—ERIRE T DE1—TTI . description Fl (CiFHEA > DS
HhEnxd., SR> M. pg_stat_activity E1— wait_event_type. wait_event ZI(CIRNZE T,

-[ RECORD 1
type
name
description
-[ RECORD 2
type
name
description
-[ RECORD 3
type
name

description

(i)

dbl=# SELECT * FROM pg wailt events;

| Activity
| AutovacuumMain

| Waiting in main loop of autovacuum launcher process

| Activity
| ArchiverMain

| Waiting in main loop of archiver process

Activity
BgwriterHibernate

Waiting in background writer process, hibernating
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4.6.5. FIEREEBO—)L pg maintain & MAINTAIN &R

FERERERFO—ILE LT pg_maintain NARSENFE U, £z, BELT. GRANT,/REVOKE X Tt
5 . 1ZE 9 3R MAINTAIN B #r/z(CBilENE LTz,
BUF(Z MAINTAIN R DERAIZRUE T,

(MAINTAIN HEFR O & FHI)

dbl=# CREATE USER bar;

dbl=# CREATE TABLE t464 (id int);

dbl=# INSERT INTO t464 VALUES (1);

dbl=# GRANT MAINTAIN ON t464 TO bar; { bar [T t464 ® MAINTAIN &R % {F5)
dbl=# \c dbl bar (1—¥ var TEHKELET)
You are now connected to database "dbl" as user "bar".

dbl=> SELECT * FROM t464;

ERROR: permission denied for table t464 (BRIETZEZL)
dbl=> VACUUM t464;

VACUUM {vacuum [FTE )
dbl=> VACUUM pg class;

WARNING: permission denied to vacuum "pg class", skipping it

VACUUM (ERRDOLWLT—T LD vacuuM [ZTE ALY

pg_maintain O—)LICE I D 1—H (& EEDFT—TILICDULT MAINTAIN HERZ > TN DESIC,
VACUUM. ANALYZE. CLUSTER. REFRESH MATERIALIZED VIEW. REINDEX. LOCK TABLE /'347 T
EFEI,

BUF (CfERfZRUET,

(pg_maintain A—)LO{EFAHI)

dbl=# GRANT pg maintain TO bar;

dbl=# \c dbl bar

You are now connected to database "dbl" as user "bar".
dbl=> VACUUM pg class;

VACUUM

pg_maintain O—)LICFAE S 37z bar O—JL T, $F(C MAINTAIN {EBZ{G5 U TLWVRWS AT AT —T
JU pg_class & VACUUM TEZ TWBZ ENMERTEFE U,
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5. IFEREE

PostgreSQL 17 [C(FWW DO EEHDEERNHDFE T, AETIEFEDOIEEEREDZHRALET .

5.1. A>FTF 2 RBERD search_path

AT F D RIBER(CERTR search_path ZEHA T AR D ICRAENEEENFEUIZ. CNICEKD A TF

SRBIENBETRWI OCRZRITIDZENRLRRDET,

AT F 2 AIEEE(F VACUUM . ANALYZE, CLUSTER. REFRESH MATERIALIZED VIEW. REINDEX.

BUFICHlZRUET, EITRFD search_path (35 T AL~ ["$user”, public] THBEDEULET .

B LU, CREATE INDEX ZIEUFE T, TETRWLWTITR EF. INSOIBDOFTEITIND SQL 1R
[CHBNT. BEHNDT —HIR—IAAT 1O NaSBEdExBLUET,

(search path [Tk 5 AIBEBETEAA+S - PostgresQL 16.3)

dbl=# CREATE USER foo;

dbl=# CREATE SCHEMA foo;

dbl=# ALTER SCHEMA foo OWNER TO foo;

dbl=# CREATE TABLE t51 (id int PRIMARY KEY, txt text);

dbl=# ALTER TABLE t51 OWNER TO foo;

dbl=# CREATE FUNCTION f51 (text) RETURNS text IMMUTABLE LANGUAGE sqgl
AS $$ SELECT md5(S$1); $$;

dbl=# CREATE FUNCTION my_md5(text) RETURNS text IMMUTABLE LANGUAGE sqgl
AS $$ SELECT f£51(S$1); $$;

dbl=# CREATE INDEX ON t51 (my_md5(txt));

(CTETOTF—TIILCE#IE public AX—T LICESNTILVS)
dbl=# \c dbl foo

You are now connected to database "dbl" as user "foo".

dbl=> INSERT INTO t51 VALUES (1, 'ABC'), (2, 'CDE');
dbl=> SELECT *, my md5(txt) FROM t51 WHERE my md5 (txt) ~ '~9';
id | txt | £51
e o
1 | ABC | 902fbdd2bldf0c4£f70b4a5d23525e932

(1 row)
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(search path = "$user", public TEBERBIRINSD foo.£51 (text) BAMZELERL)
dbl=> CREATE FUNCTION foo.f5l1 (text) RETURNS text IMMUTABLE LANGUAGE plpgsqgl

AS $$ BEGIN RAISE WARNING 'malice action'; RETURN md5($1); END; $$;

dbl=> SELECT * FROM t51 WHERE myfmd5(txt) ~ '~or;
WARNING: malice action

WARNING: malice action

id | txt
e
1 | ABC
(1 row) {my_md5 BA%iH 5 b HBMAS foo. £51 [CEEMR SN TLVS)

dbl=> VACUUM ANALYZE tb51;

WARNING: malice action

WARNING: malice action

VACUUM {(VACUUM ANALYZE T foo.£f51 MEfTEh3B)

dbl=> REINDEX TABLE t51;
WARNING: malice action
WARNING: malice action
REINDEX (REINDEX T} foo.£51 MEfTEh D)

CN%& 17beta2 TEITIDE. BRYICHABA > T VIR EEBRERTIS—(CRDET, CDHEETD

search_path (& [pg_catalog, pg_temp (CEEERCEZMI SN TNT, TNUNDIAF—XICEIZDAT>T
T RERDMESRVWEVWDSTIS—MREUET . BEETDICIEA>TYVIITESEBROER CHRNIC
search_path ZIETE I 2. TBREMSNIEAT ST U MNRZIBEIT DRENSHDET,

IR (CEEAIZRUE T,

(search path [Tk YBIBAKKITERAS - 17beta2)

(CREATE USER .. H'© CREATE FUNCTION .. FETZXEE)
dbl=# CREATE INDEX ON t51 (my md5 (txt));
ERROR: function £f51 (text) does not exist

LINE 1: SELECT £f51(s1l);

A

HINT: ©No function matches the given name and argument types. You might need

to add explicit type casts.
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QUERY : SELECT £51($1);

CONTEXT: SQL function "my md5" during inlining

(my_md5Bi¥(% SET search path Z{}IF-EBRICEEM®ZI T, T5—E#)
dbl=# CREATE OR REPLACE FUNCTION my md5(text) RETURNS text IMMUTABLE
SET search path = 'public' LANGUAGE sqgl AS $$ SELECT £51($1); $$;
CREATE FUNCTION

dol=# CREATE INDEX ON t51 (my md5 (txt));

CREATE INDEX

(BARMIIC public.£51 AHEESNI=-DTLRIC foo.£51 ZE-THHELXZTALY)

COEBICED, AT YVIRPIFTUTZSAXAREL—THERITDIEHT. SAFTLXF—YICES
BWAT ST O h2SRIDEDE. TREMUILATZ IO MEZEDSH . BIEE T search_path &i5
ETDRENGHDET,

5.2. interval B2DFRIRXFIIDEIEIL

interval B DRIV FH (CEH1F D [ago] DERBIREEFINRESND L S (CIADH LTz, RIRXFIIDEE
(A DIEFECHREIRE L IR F T, Fow ZORBEANVWSDOMENS ZEEBHIETNFT U,
UF(CHzRrUET,

(PostgreSQL 16.x KAITIZ(FTANbNT: interval B FIIRD)
dbl=# SELECT '10 minute ago 3 second ago'::interval;

interval

-00:10:03

(1 row)

dbl=# SELECT '10 day month vyear'::interval;

interval
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(PostgresSQL 17 M BIXTS5—ITHB)

dbl=# SELECT '10 minute ago 3 second ago'::interval;

dbl=# SELECT '10 day month vyear'::interval;

ERROR: invalid input syntax for type interval: "10 minute ago 3 second ago"

ERROR: 1invalid input syntax for type interval: "10 day month year"

5.3. SET SESSION AUTHORIZATION {1#&Z=

tty> 3> 1Y FEZET D SET SESSION AUTHORIZATION OEIMENEEENE LT,

CNETHBRUCES RN\ ThoIEBaCtyI a1 -l FaEETCETE L. &
NH'5(F SET SESSION AUTHORIZATION 21T UTE EE(CR—/\—1—YTHIHEIC. Ty 3a>d1—

HHhFeEETEET.

COEBEETCUTOIOSREBIENATETRLLRRBIDIFTEBDEFEA. 2EBBLUED SET SESSION
AUTHORIZATION EiTntzwv > 3> 1 —H#BIF (& ul ¥ u2 TIEX—/)\—I1—5TIH. RYIDOETH

[CR—)I\—O—YTHholeTENEENTWT, R—/\—D1—YTHIBEDLHMETNET,

(CDEIEIL PostgreSQL 16.x LIBITH. PostgreSQL 17 T4 HA[HE)
$ psgl -d dbl -U postgres -c 'CREATE USER ul'

$ psgl -d dbl -U postgres -c 'CREATE USER u2'

$ psgl -d dbl -U postgres

dbl=# SET SESSION AUTHORIZATION ul;

dbl=> SET SESSION AUTHORIZATION u2;

dbl=> SET SESSION AUTHORIZATION postgres;

dbl=#

EZFHTEVWNTDDE, #RZ(C IO —/\—I-—BUINRE=NTIHZETT,
IR e RUE T,

(BER#ICR—/—1—FERENMY RO -BEOEHE - 17beta2)

$ psgl -d dbl -U postgres -c 'CREATE USER u3 SUPERUSER'
$ psqgl -d dbl -U u3

dbl=# ALTER USER u3 NOSUPERUSER;

dbl=# SET SESSION AUTHORIZATION postgres;
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ERROR: permission denied to set session authorization "postgres"

(ChIX 16.x DRICRIS—IZHG6TEy Y ava—dEENRTETLES)

COBITIFZY S 3> T TALTER USER u3 NOSUPERUSER; | ZZE{TU TWEI M BIDEGEHN SR —
N=d—YEHZHENIHETERUBERICIRADET,

TEROEBWETT & I o EMHFSNTVBIER T SYIOEEROI-—YUh5X—/\—1—Y Rtz
BESNTETOREZFHNINDCENTET, EFULIHDFRATUR.

5.4. WAL I 71 I ARBDLIRESE

WAL J 7 1 IIV&%ZR T S RFT ©ABEBOHMRINEE=NF U,

2 DD WAL 771 )L&B%E. pg_walfile_name() &KX pg_walfile_name_offset() (&. LSN (Log
Sequence Number) BT 7 1ILEIA> MER E(CHDBEF. —DHID LSN TIAS hESZIRELT
WELUA IRTED LSN BIA> hEIRT LD (CRDFELUZ,

LUFOFIECTEMEDE WV ELER U E T,

(pg_walfile_name offsetBABIDZEITH - pPcle, P17 HBEDHER)
dbl=# SELECT segment number, file offset FROM
pg walfile name offset('0/0'::pg lsn + 16*1024*1024 - 1),
pg_split walfile name(file name) ;
segment number | file offset
________________ o
0 | 16777215

(1 row)

(pg_walfile name offsetBBIDEITH - pPcle DIER)
dbl=# SELECT segment number, file offset FROM
pg walfile name offset ('0/0'::pg lsn + 16*1024*1024 + 0),
pg_split walfile name(file name) ;
segment number | file offset
________________ o
0 | 0

(1 row)
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(pg_walfile name offset BABIDEITH - P17 DFER)
dbl=# SELECT segment number, file offset FROM
pg walfile name offset('0/0'::pg lsn + 16*1024*1024 + 0),
pg _split walfile name(file name);
segment number | file offset
________________ e
1| 0

(1 row)

(pg_walfile_name offsetBABIDZEITH - pPcle, PG17 FHEDHER)
dbl=# SELECT segment number, file offset FROM
pg walfile name offset ('0/0'::pg lsn + 16*1024*1024 + 1),
pg _split walfile name(file name);
segment number | file offset
________________ e
1 | 1

(1 row)

C D SQL EfTHER D segment_number 7l (& pg_walfile_name_offset BN SHHDENBD T 71ILEZDT
IA> NESERD % pg_split_walfile_name B THIDHULIEEDTT,

LSNAWALTIAS R ID 71 I)LODIERZ#Z T 13 DIEX TL &EED segment_number & file_offset
DEFENDEZR D E. PostgreSQL 17 DANBRIRMEEEXF I . PostgreSQL 17 DHHAD T
segment_number Z _E{i#7. file offset & T & IHUIEFEIML TULET,

INETIDFHIDOWAL EIAY "MESZRF DI 7 MIILBZH/ELTLZDE, FYMRDIEBENTIN

RFEIAS REHESNTVDMAHEETT . IRIED LSN ([CX U TEDHRED WAL 77— 1+ TR 2R T D
ESICRBIREWAL D7 ML EZBIET D EVWDAHRICHFE TR SN TLELL.

5.5 SATFLAT—II)N/E1—DEE

PosstgreSQL 17 Tl&. S XFT LT =TI S XFLAEZ—(CW DHAEEAINZ SNE LTz, 12D, FIHNE
meEnED #HwERT—JIL - Ea—DEBIESNZEE (LS CICEESDHTOERAN., IFEEREEDSH DT —
JIL - Ea—CBWTHEMESDIEEICIFEREHFELTLET,
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¢ pg_stat_bgwriter D —E8D 5 HIER

pg_stat_bgwriter D —ZBDFINHIBRENFE Uz, S RXFTLAHFOT D pg_stat_bgwriter £1 —H5
buffers_backend %!l & buffers_backend_fsync FIMHIBRENFE L. INSD T+ —JL RIZ. pg_stat_io E
1—DEBKDINEEFEELE L TVNDEEZERISNZZHTI .. F/z. checkpoints_timed. checkpoints_req.
checkpoint_write_time. checkpoint_sync_time. buffers_checkpoint (&. pg_stat_checkpointer £1—I(C
Banx iz,

ZEH (1 6F7T) ZEE (1 7Hh5)

buffers_backend HIlBR

buffers_backend_fsync HIlBR

checkpoints_timed HIB% (pg_stat_checkpointer @ num_timed (CF&&))
checkpoints_req HIB% (pg_stat_checkpointer @ num_requested (CF&))
checkpoint_write_time HIB® (pg_stat_checkpointer @ write_time (CF5&h)
checkpoint_sync_time HIB% (pg_stat_checkpointer M sync_time (CEE))
buffers_checkpoint HIB® (pg_stat_checkpointer ® buffers_written (CF&h)

¢ pg_stat_statements DIED—EHEE

pg_stat_statements E1—®d 1/0 T O I AHED/ESTIAHTAZ2J(CEAT D, HEtFIDOZFINEE S
NE L. $/Z(C local_blk_read_time. local _blk_write time D01 > TWLWEITH. 16x/\—=3>(CHIFSB
blk_read_time. blk_write_time &[EUEKRDI(L shared_blk read_time. shared_blk_write_time TY, 17.x
M pg_stat_statements £ 1 — T3t (CEHEEBI & U TEDOMNFINBIIENTULET,

ZEH (1 6FT) ZEE (1 7Hh5)
blk_read_time shared_blk _read_time
blk_write_time shared_blk_write_time
12U (1 7TiBmn) local_blk_read_time
12U (1 7TiBnn) local_blk_write_time
12U (1 7TiBnn) jit_deform_count
2L (1 7TiEm) jit_deform_time
2L (1 7T m) jit_deform_time
2L (1 7T n) minmax_stats_since
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* pg_stat_progress_vacuum 3£ D—EBZEELLEMN
pg_stat_progress_vacuum £ 1 —® max_dead_tuples FDF& M max_dead_tuple_bytes (C .

num_dead_tuples MFI# M num_dead_item_ids [CEE A, F/z. #EEENME L TL DMSIANEMNENE

(O

ZEn (16F7T)

ZER (17h5)

max_dead_tuples

max_dead_tuple_bytes

num_dead_tuples

num_dead_item_ids

2L (1 7TEM)

dead_tuple_bytes

2L (1 7TiEM)

indexes_total

2L (1 7 TiEm)

indexes_processed

¢ pg_stat_slru & name JIDEHEE

S X5/ Ea— pg_stat_slru @ name F|DEHZEE=NE LI,
EIBF(C. pg_stat reset_slru() TRIFANSNBINEEEEINE U,

ZsER] (1 6F7T) ZER (1 7Hh5)
CommitTs commit_timestamp
MultiXactMember multixact_member
MultiXactOffset multixact_offset
Notify notify
Serial serializable
Subtrans subtransaction
Xact transaction
other other (D57
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HIE/NSA—HFDEE

PostgreSQL 17 TUA T RICR I BIFDHRE/ SA—INEE=NFE LT,

INSA—=5%

B

old_snapshot_threshold

BEIEENER U,
AHEBEDTZHICE U DEEPIRE LORENH D E LTz,

db_user_namespace

BElEenE Uiz,

31— (O-) BA>RYDRA(CH U TR ENE I N AFET
T—AINR-RZTEDQI—T &I ZaL—hFBENTEFLE.
AR (FFEAEFHASN TV D EedRIESNFH LTz, A
BEZfER U COWEEaORBFRERFCRESNEZ A

trace_recovery_messages

FElEnxEUr.
ZN%& on [CUTeEECHTLWEOI A wt—=(F DEBUG1~
DEBUG4 DAY tE—E U TEIEDDEHRESINZET,

wal_sync_method

Windows T%EfE fsync_writethrough h'FELEESNE Uz,
CDfE(E Windows (C8H1FS fsync I8EER U T U,

6. mEEIE

ARFIAT MI KRS SRAOSS [CKDERcNE LIz, LML, #RINE1E SRAOSS (IR RFI X
> MMTHWTIERESE. B, TDMOWHVEBRIEZE T DEDTIEIHDEEA. RRFIXD MFIHT D5
A, MRBEBOEELCHSWVWTTIR D TIEKEDERDFET,

7. SEFTIERE

1.0
1.1
1.2
1.3
1.4
1.5

2024/9/02 MHANBIN—= 3>

2024/9/11 BmRsRECiEIE

2024/9/17 BmRsRECiEIE

2024/10/8 4.1.3. COPY fEEM |k DR#HZEEZHR

2024/10/17 4.1.2. VACUUM MEEHE (CHiEREZ BN, BmyisRiciEiE
2024/10/21 5.6. :RE/ S A—HDEE (CIBEE
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