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1. AXE(ZDILVT

1.1. XXEDHE

ALETA—T 2V —2Z2 RDBMS T 5 PostgreSQL 17 Beta 1 (17.0) @ 72 HHEREIC
DOWTHGEE L 72 XXE T,

1.2. AXEDHRFZE

ALET, BEIZH HFEE PostgreSQL (BT 2 HEk A £ > T\ D= V=T [AlF IZFLak
LTCWET, A AM—)b, BEARPRERZEIEMBCXLZ EEAEE LTWET,

1.3. XX FEDEL

ARILEIT PostgreSQL 16 (16.3) & PostgreSQL 17 Beta 1 (17.0) O 77y idd L T
WET, JFANE UTRIAE D TR D0 DRI DWW Tl L TV ET, T X TR
BEICOWTRHB LIUHIEL TWA DT TIEH Y 8 A, FICUL T ORI E A £ A,

® Ui
WEBENEDERIZ LD /7 —~ A |k
V7 Ly vay s T A NDKE
psql 2~ RO X7 AN K DEAErESE
pgbench =~ > RD#E
R¥a Xy hodE, Y —ANOD Typo EI1E
BEICEER W) 7y 7 2 v

1.4. EXEDHI/IN—F >

AKLFIFZUTON=Da 27Ty 74— La R E LTRGEZIT> TV E T,
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PostgreSQL 16.3 (Frigxi5r)
PostgreSQL 17 (17.0) Beta 1 (2024/05/21 18:55)

IR —F 4T .

27 A | Red Hat Enterprise Linux 8 Update 5 (x86-64)

Configure 47" =

Ve --with-ssl=openssl --with-1z4 --with-zstd --with-llvm

--with-libxml --with-icu --enable-injection-points

1.5. XX EFIZHTEEE - BERHLUVEL

AGEOHAFITIEARE 2—L v b« X1 — RERISHOAXAMETITIH Y A, 2
WA DRIEWIZ L0 E LI OWTERE B LUOFTRERITHEEZ AV EEA, KX
HEHTOHGE LT AERRIZH A TERSEEINDIGAER SV £9, ALEICKT2 TERED
V¥ L7z b/EK#E %MEE (Mail: noriyoshi.shinoda@hpe.com) F CTRAHHL ZEW,

1.6. &i2

ARLENIZIT 2~ R SQL XOFETHIB IO XOFBMANEG TN E T, ETEIZLLT
DIL—)L TR L TWET,

#£ 2 HloFEFTLA—

it B!
# Linux root = —¥—nD 7w 7 k
$ Linux — 2 —%—D7 o7 k
XF A N &
postgres=# PostgreSQL HHE NHIHT 25 psql a~v> K+ a7 K
postgres=> PostgreSQL — i —%—23FH T 5 psql a2~ K - Fm 7 |
RS FRIZIEH 9~ EIHH

F 0L DERNBHNEN DD CENTITER L WD Z L ERT
<<NAT— R>> | RAU— KO AN &R T

KESCIZLL T O — LT L TV E1,
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2. PostgreSQL 17 [CB TR EHRBE

PostgreSQL 17 (213 200 L EOFHERED BN SV E LTz, AFETITERA 72 8HERE & F)
ROBENZ DWW T LE 3, FrebaBoFaMix 13, Fregasfigan) Tl L £,

2.1. XHHRBELEIZ it 5B Pl e

RHBEREEIE M TE 2T OKREZS BN S E LT,

O ®\oav T w7
PostgreSQL #EMEMEFE T 0Ny 7 T v MY AR —FINdH L2172 L7,
g basebackup =~ RIZHGN I T v T BATH AT v a MBS ivE Lz, BoN
I Ty T EBETHICTEREL 2Ny 7T v T O~ =T = A N EFIA L TN &k
ELET KBS 7T v TGNy 7T v T h~—F %~ N pg_combinebackup
EMEE LT,

O =T 4 v a R Fiise
B RS—T 4 v a v EEEONN—T g BT oE L . HE O RR—F g v
BH—DNR—T 4 g NI —UT AN BIMENE LT,

O KA E Y —~DOxiG

SLRU F % v ¥ aPMEEON 71238 S, vy Z#FEOHIBCF v v & 2 R
O ENFLGAENE T, 724 SLRU AU —fHKO Y A XERET HEED /T A —4
—2NEMmEShE Lz,

>T¢%

2.2. (EEEMAILIZET B EEE

B2 ESED7COICLI T OIRENRFEERE S E LT,

O gl LFUr—agr - 2ay hOREH
QI L =g AR ENS VT =gy s Ay NOTFHRNA AR
— T LTV a VDA RZ NP R ZRHITE L LI E L,
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O ARV —=307 - LTV r— a9 O
AR =T e LY — gV DAR N, — N | TEFEENESNAE TR
e LY =g OB EREOMREN BN S IVE L,

2.3. BHMKER_EIZET S EHEE

HERAYEZ ) ETE SO BINS L E Lz,

O FxzvZRA U HF— - TrERAOHE

F v VRA U H— - T AOMEHMEM A TG T 5 pg_stat_checkpointer £ = —7%B
M&ENFE L7z, pg stat_checkpointer £ = —D—E D F|IL pg_stat_bgwriter £ = —71 5
HINTHET,

O RNTA—=H « 757 A )VOYLiR
pg_hba.conf 7 7 A /L, pg_ident.conf 7 7 A WM Z D b —27 A DIRKEDN 256 /1A
Ry B IEFRIRICEE SHUE LTz,

[0 MAINTAIN FE[R

VACUUM 3, ANALYZE 3. REINDEX X7 XD A T F v A& FITT 57200
HEFR MAINTAIN 2GEMMESNE Lz, £2—HF =047 V=7 MIxHT DA T A
YEZ#FF A9 % pg_maintain FHIEFR T — /LN BISNE LT,

O login A Xk bV H—
FOREDSEE) L7=RE R CEATS D login A X N MU T—DFIHTEDL L OIZD EL
720

24, FO0S5 320187 3 E#EE

SQL XICLA FoRsESBINSivE Lz,

1 JSON B

BHD JSON 22 v 57 %2 —b %< D JSONPATH # Vv RB3EMENE L, £
7= JSON_EXISTS. JSON_QUERY. JSON_VALUE, JSON_TABLE Ba%t7%EBhn S 4vE L
7~
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0 COPY X
T = Z O T — RS BB A ke S oA 7 v a viBIIE L E LT,

0 MERGE 3¢
MERGE U HEF AIRE L = —IZxf)is L E L7z, F72 RETURNING 4)<°> BY SOURCE %)
ERRETEDLOICRVELL,

[ PL/pgSQL
ERES TT— T NFHIB LS TABEOT — 2 M %73 %TYPE B, %ROWTYPE
BN EMEILE L,

2.5. fFRDIHBEEICAH T S EME
Bk D/ N— 5 TR SN ABEREDYEH S HEA F LT,
O FigA X ks BEa—
A R "N BUSTE 5 pg_wait_events B2 —2NBINEVE L=, BUR Crars 1

N FOAFTERADH BT SHET, FEORANZIIFEA N b O RG] % 2 G35
eI ERET,

O FHLWIO AV v ROt
FERHA I/O o7 v v 7 1/0 2R HT 2 5ttt an £ L7,

2.6. FJEHHM

PostgreSQL 17 I PostgreSQL 16 205 LA FOMARNEF v E Lz,

2.6.1. Y7/R— FET
PostgreSQL 17 TIILAT DT T v N 74— LY — VAT OH AR — K « "= g U RE
XN E L7z, [1301c80, 8¢278b6, 820b5af, 0b16bb8, cc09e65]
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YR—=PET LT Ty 73— Y — LTI TD@EY T,
® Microsoft Visual Studio

® LLVM 9 LIHi
® IBM AIX
°

adminpack Contrib & = —/V

PostgreSQL 17 O /L RIZMER AR —FR 2 hOVR— K « N—=T g VOZALIFLLT

DBy T,

® OpenSSL 1.0.2 LI

® LLVM10 L%

2.6.2. configure AT > K
LLIF® configure =~ ROA 7 a UinHIBRENE L7z, [68a4b58, 1cleecO]

® 4 Blfrshiet7Fvav

Fa v

Wi

--disable-thread-safety

IIAT U TAT T VDALV y NEL2Z NI

--with-CC

a3 TOFRE (2000 4 7 A D5 FIEHELEHL )

2.6.3. MERGE X

MERGE 3T DO NOTHING H&#{5E T 235 A ChbRFT — 7 izxtd % SELECT ##
ROV ENZ 720 F LTz, ZOfEkEIE PostgreSQL 15 LIEIZ /Ny 7 R— F N E T,

[4989ceT7]

%1 1 PostgreSQL 16.2 DEIE

CREATE TABLE

MERGE 0

postgres=f# CREATE TABLE mergel(c1 INT, c¢2 VARCHAR(10)) :

postgres=# ¥connect postgres demo
You are now connected to database “postgres” as user “demo”
postgres=> MERGE INTO mergel USING (SELECT 1) ON true

WHEN MATCHED THEN DO NOTHING
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%1 2 PostgreSQL 17 DEHfE

postgres=# CREATE TABLE mergel(c1 INT, c¢2 VARCHAR(10)) ;
CREATE TABLE
postgres=# ¥connect postgres demo
You are now connected to database “postgres” as user “demo”
postgres=> MERGE INTO mergel USING (SELECT 1) ON true

WHEN MATCHED THEN DO NOTHING ;
ERROR: permission denied for table mergel

2.6.4. EXPLAIN X
EXPLAIN SC £ 5% 77 =) —DH A HFENETSNE LT, [fd0398f]

%] 3 PostgreSQL 16 D H N

postgres=> EXPLAIN (COSTS OFF) SELECT * FROM datal WHERE
¢1=(SELECT MAX(c1) FROM datal) ;
QUERY PLAN

Index Scan using datal_pkey on datal
Index Cond: (c1 = $1)
InitPlan 2 (returns $1)

-> Result
InitPlan 1 (returns $0)
-> Limit
-> Index Only Scan Backward using datal_pkey on datail
datal_1
Index Cond: (c1 IS NOT NULL)
(8 rows)
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%1 4 PostgreSQL 17 D

postgres=> EXPLAIN (COSTS OFF) SELECT * FROM datal WHERE
c1=(SELECT MAX(c1) FROM datal) ;
QUERY PLAN

Index Scan using datal_pkey on datal

Index Cond: (c1 = (InitPlan 2).col1)

InitPlan 2

—-> Result
InitPlan 1
-> Limit
-> Index Only Scan Backward using datal_pkey on datal

datal_1

(7 rows)

2.6.5. pgrowlocks B #L

pgrowlocks JE4%E 2 2 —/L 0 pgrowlocks BIBOEITHERD 5 . modes FI D HIJIH34
WENE L, ZOETEAA—YaAcb Ay 7 R— hEnEd, [156d5d74]

# 5 modes FIDOH
2 i EHE% i
Share For Share

Key Share For Key Share

%1 5 pgrowlocks %% FZ24THE 5

postgres=> SELECT * FROM pgrowlocks (' datal’) ;

locked_row | locker | multi | xids | modes | pids
0,1 | 747 | f | {747} | {”For Share”} | {9555}
0, 2) | 747 | f | {747} | {"For Key Share”} | {9555}

(2 rows)
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2.6.6. T DD

pg_walfile_name/pg walfile_name_offset B FHEAHNH D £7, kD NN—T 9
TIEINOLORBIZLSN 38 7 A MERIZH S L ZITRIOE®Z AV MEFZIRLTWE
L7z, WIZLSN OBUEDE 7 A v PESEZRT L OICEESNE L, ZOBETEHEN
—Va b IET, [344afcT]
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3. Pri8RERR

gg

31 7—F 70 F+DEE

3.1.1. YATFLHAQTDEE
UTOVAT I DA TR 2 —NEHEINE LT, [1e68e43, 007693f, 46ebdfe,
7880629, 13aeaf0, 3ee2f25, b0e96f3, e64c733 ,e83d1b0, 96f0526, bc3c8db, 12915a5,

462250, 46a0cd4, ¢393308, 776621a, ddd5f4f, 030el10f, f696cOc, 012460e, 6ae701b,

al11f330, 6d49c8d, 7294396, 667e65a, 7460423, 74604a3]

£ 6 BMINEVRATAIEZRS /Ea—

hEwT )/ a—4

B!

pg_wait_events

B A X N D4R E

BN PRy (=3

pg_stat_checkpointer

Fxy I RA L H— - Tt ZOREFHERDNH D SN ET

£ 7T FREMENT-ATFLIE0S /Ea—

NEwr /S a—4 | BINY4 VamvE B
pg_database dathasloginevt | boolean login £ x> N R U T —3GE
"IN TWDHD
pg_replication_slot | failover boolean A B NS =X — L [RH]
s TEHAR Y b
synced boolean TIA Y —H— =L
WL Tnan
invalidation rea | text Invalid JREEIZ 72 - 7= FHH
son
inactive_since timestamp Aa vy NWRIET T 4TI

with time zone

72 o T2 BF |

ed

pg_stat_progress_c | tuples_skipped | bigint Ax T INTE TV
opy
pg_stat_progress_v | indexes_total bigint VACUUM ®&%A 7 v 7
acuum A

indexes_process | bigint VACUUM WLBEEA > T v

7 A
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NEwr/Ea—4 | BINF4 T —a R B!
dead_tuple_byte | bigint T RE T IVDRA MK
s
max_dead_tuple | bigint Ty RE T LVDOERAAA T
_bytes PG
pg_stat_subscriptio | worker_type text T—H—DHEAT
n
pg_stats range_length_hi | anyarray HHEMORIDOE A N
stogram A
range_empty_fr | real HFEPHR D72 E R OEIG
ac
range_bounds_h | anyarray Ao ER - FRRE A B
istogram 77 A
pg_subscription subfailover boolean AL A L (A ATRE D)

# 8 FINHIBRE N/ pg catalog AF—~HDE = —

hEray )/ a—4%

HIFRS14

Gz

pg_stat_bgwriter

buffers_backend

pg_stat_checkpointer (21T

buffers_backend_fsync

pg_stat_checkpointer (21T

checkpoints_timed

pg_stat_checkpointer (21T

checkpoint_req

pg_stat_checkpointer (21T

checkpoint_write_time

pg_stat_checkpointer (21T

checkpoint_sync_time

pg_stat_checkpointer (21T

buffers_checkpoint

pg_stat_checkpointer (21T

pg_stat_progress_vacuum

num_dead_tuples

dead_tuple_bytes (2 &

max_dead_tuples

max_dead_tuple_bytes (ZZ

R IFIEPEREINZV AT A HE0T /o

NEwT /S Ca—g | EER] EH% e
pg_database daticulocale datlocale
pg_collation coliculocale collocate

# 10 7B &N 7= information_schema 2 ¥ —<HNDE =2 —

HEay ) a—4

HIFR 114

Wi

element_types

domain_default

RHEAARD R EG DI
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#F 11 NEBEEEINV AT A FuY /Ea—

HEwy ) a—4

Wi

pg_attribute

attstattarget /> NOT NULL #lfI038IBr &40, 7 7 4L FD
MEtE®R A~ 9E2N-1 205 NULL ICEE S E Lz,

pg_backend_memory

_contexts

search_path processing cache 1IN 5 L H 1T/ £ L7,

pg_statistic_ext

stxstattarget 5|7 — A% integer 7>5 smallint IZAEF I
F L7z, stxstattarget 510> NOT NULL #23HIFr S v E L7,

pg_stat_wal

bgwriter 7' 2 AN /195 WAL OfFWASAENSNET, 2D
75 H3 PostgreSQL 14 LRI Ny 7 AR— S E T,

0 pg_wait_events £ = —
BINE 7z pg_wait_events B = —IZOWTEEMIZ LL FICELH L £ 77, pg_wait_events £
2 — | TBER SN XY hoLETE 2RIt L E 7, [1e68e43]

# 12 pg_wait_events = —

H 4 T—F% | fii %

type text P A R b DX A7 | Activity, Lock, 10 72 &
name text A~ M4

description text R A~ h O

%l 6 pg_wait_events & = — DR

name

postgres=> SELECT name, description FROM pg_wait_events ;

| description

ArchiverMain
AutoVacuumMain
BgWriterHibernate
BeWriterMain

| Waiting in main loop of archiver process
| Waiting in main loop of autovacuum launcher process
| Waiting in background writer process, hibernating

| Waiting in main loop of background writer process

] pg_stat_checkpointer &= —
PostgreSQL 17 (ZHHIBIN X417~ pg_stat_checkpointer B = —{Z DWW TaEfll 2 LL FIZRE
#HLE9, [96f0526, 12915a5]
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# 18 pg_stat_checkpointer &= —

H| 4 T —F R B
num_timed bigint AV a—NVENTT =y 7 RA L MK
num_requested bigint RSN TF =y 7 RA 2 M
restart_points_timed | bigint BALT T NERITHAF Y a—vasiicl
AH— FRA MR

restart_points_req bigint ZoRan/m U A& — haRA v MK
restart_points_done | bigint FATSINTZ U AZ— hARA v MK
write_time double FEXIALRERI DA G

precision
sync_time double R O A5

precision
buffers_written bigint EEXIAENTAY 7 7K
stats_reset timestamp Uty hENTHA AR T

with time zone

% 7 pg_stat_checkpointer & = — D%

postgres=> SELECT * FROM pg_stat_checkpointer ;

—[ REGORD 1 1]
num_t imed | 84
num_requested | 1

restartpoints_timed | 0
restartpoints_req | 0

restartpoints_done | 0

write_time | 93982

sync_time | 5

buffers_written | 935

stats_reset | 2024-05-23 23:44:02. 608669+09

3.1.2. ASAIL - LTV 55— 3 VDR
g LY r— g AT FOEHERE N FEIE S E LT,
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O ARY—=3227 « LU r—3 gt o
aYAN e L7 Y r—3 g O WAL Sender (walsender) 72z AjX, AR —3

TV T r—varoL 7V r—vary s Ay MBS WAL %5 L2 L 2R LT
MOEHT =2 2T T 744 ANEETLHRICRETDHIENTEET, 7I7A4~ U —H
—/R—@D /T A —H —standby_slot_names (L Z R T HA N —I 7 - LU T
—vary-Any MEEELET, ZOBELNAT LG8 3% LT oYL - LT
V/or—ay - 2ny hO failover JEMEDRE N M TJ, standby_slot_names /37 A

FoIHRESNIZV T ) r—vay s Any ERET 7T 4TI lu T LY
Vor—aryOinEbiFElsin, 774~ ——_"—0u ZIZL DA ve—U 0 EH
BCt sET, [bf279dd]

Bl 8 ANV =T« LV r— g L BIEEEOO S

WARNING: replication slot “slot1” specified in parameter standby_slot_names
does not have active_pid

DETAIL: Logical replication is waiting on the standby associated with “slot1”
HINT: Consider starting standby associated with “slot1” or amend parameter

standby_slot_names.

O v br—var - Zxaey hOEK

pg_create_logical_replication_slot BA#(2 /X A — & —failover 2B ENE LT,
DINT A =B —DFT 7 /b MilE false TT, ZD/XTF A —F =3 true ITREINLTND
LU =gy e 20y MIARN) =07 - LU= a UV DAZ N, « LR
Z A LSNEREFRIMT 2 Z A TEEd, BMSnBIEEEZRET 27201
pg_replication_slots 7 % 1@ 7'|Z failover #|28BIM STV E 9, [c393308]
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%1 9 failover BHEEZRELIL Y r—ay - 2ry FOER

postgres=# ¥df pg_create_logical_replication_slot

List of functions

-[ RECORD 1 ]

Schema | pg_catalog

Name | pg_create logical _replication_slot
Result data type | record

Argument data types | slot_name name, plugin name, temporary boolean DEFAULT
false, twophase boolean DEFAULT false, failover boolean DEFAULT false, OUT
slot_name name, OUT Isn pg_lsn

Type | func

postgres=# SELECT pg_create_logical_replication_slot
(" logislotl’, 'test_decoding’, false, false, true) ;

—[ RECORD 1 ]
pg_create_logical_replication_slot | (logislot1, 0/70004C0)

O 727 V7 a0kt

BT A7 YTy a AH LWENE FAILOVER 238 ETE 5 L oIckn £z, Z0&
PEERTGT 5 72912 pg_subscription 7 # 1 7|Z subfailover FI2NGEM &S E Lz, 7 &
7V Fva i LTZoRMEE TRUE ICHRE LTSS, 774~ —H—"—TEk s
N5V 7FYr—y gy Ay Moh FAILOVER BHEARIEICAH G S Ed, [776621a]

%1 10 SUBSCRIPTION D{ERL

postgres=#f CREATE SUBSCRIPTION sub1 CONNECTION ' host=dbsvr1 port=5432
dbname=postgres’ PUBLICATION pub1 WITH (FAILOVER = TRUE) ;

NOTICE: created replication slot “sub1” on publisher

CREATE SUBSCRIPTION

postgres=# SELECT subname, subfailover FROM pg_subscription ;

subname | subfailover

sub1 | t

(1 row)
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O vevhn- 7 r—ary- 2y NOFEY
TIA <) =P —N—TEREINTa L LTV =gy s 2y hOERE,
AR =307 - LTV r—3a Y DAZ N == TERIICRET 2 2 L3 T
& E£7, [93db6ebl
ZOBRREFMT D1DIIZAZ NS« L U AZ AT FOZRMEBLEETT,
/37 A — X —gync_replication_slots % on (ZFRET D (T 7 /L b off)
T A —H—wal_level % logical I[Z%ET 5 (57 4V b replica)
failover 7'V a URNEEShIZLV TV r—vary - Aay F&EFIH
/NTZ A —X4 —primary_slot_name DX E
/3F A — X4 —hot_standby_feedback |Z on 5 (57 # /L b off)
/%37 A — X —primary_conninfo |Z dbname DRE%E & H 5

EROEEN T SN DS Tslotsyne worker] 7 ot ANEE) L £4, SN2 &
nNRWgGaE, o ZnthsinEd,

Bl 11 v r—vay e Ay hORHTzST—a s

LOG: slot synchronization requires hot_standby feedback to be enabled
LOG: slot synchronization requires primary_slot_name to be defined

ERROR: slot synchronization requires dbname to be specified in primary_conninfo

V7 =gy s 2y hOREREEIZ A Z X f r—N—Du FITH SN ET,
DFizAmay MNa#iv—h—oiEdhe, L7V r—var - 2y RBAHEITERS
ni-a 79,

Hl 12 v AU r—ay - 2ny NORERSw S

LOG: slot sync worker started

LOG: newly created slot “sub1” is sync-ready now

[0 pg_sync_replication_slots Bg%k

AN =07 - LTV —va b DARAZ N, H— =T a7 r—yv
g« Ay b &FREMT 584 pg_sync_replication_slots 28BSV E L7z, Z ORHIX
/XF A— X% —gync_replication_slots % off I(ZFHEL TWAHRETHLL U Fr—v g0 - A
7 b OERZREIICFE L E 9, [ddd5faf]

© 2023-2024 Hewlett Packard Japan, G.K. -


https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=93db6cbda037f1be9544932bd9a785dabf3ff712
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=ddd5f4f54a026db6a6692876d0d44aef902ab686

—

Hewlett Packard
Enterprise

B 18 VY Fr—var - 2ay hOREIREH

postgres=# SELECT pg_sync_replication_slots() ;

pg_sync_replication_slots

(1 row)

O $TRITFGAN—=Tny Vo AT v AFH
YT AT T A R—"THEHEIZ Btree 4 > 7 v 7 A721F T/ < Hash A 7 v 7 AHF]
AT&5X91c70F L7z, [edca342]

[0 pg_logical_emit_message B84
WAL 77 v aZfilfilid 570037 A —4% —flush BMENE LTz, 774/ ME

I false TAvE—V%2 7T v a2 LERHA, [173b56f]

H%3C

pg_Isn pg_logical_emit_message (transactional boolean, prefix text, message
bytea|text, flush boolean DEFAULT false)

313. ANY—=3S25 - LFUT—2 3 VDR

AL N, o A VAR ANGEET DT —F R THIUE WAL /Sy 7 7 b g
LRIV E L, HERITFZIALDTET LI WAL 7 7 A )b Hat A B a7 > T
WE L7z, [91f2cael

3.1.4. YNV HTYT
PostgreSQL DAEAERERE THI3 N 7 7 v 7IMFIHATE S X 912720 £ Lz, [174c480,
dc21234, eelbfdl, d9ef650, fSceded]

0 WAL #+~74 X

WAy 2Ty FERIAT 57201213 WAL Y~ T 1 XHEEEE b+ 2 BN H 0 £
9, WAL ¥~ 714 XEHEIZ /X T A —# —wal_level % replica %7213 logical IZEE L. 7
2/XF A —X —gummarize wal (57 4/ ME off) Z onIZEZFE T2 & THAMELTEE

© 2023-2024 Hewlett Packard Japan, G.K. -


https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=edca3424342da323499a1998d18a888283e52ac7
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=173b56f1ef597251fe79d8e71a0df7586ea12549
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=91f2cae7a4e664e9c0472b364c7db29d755ab151
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=174c480508ac25568561443e6d4a82d5c1103487
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=dc212340058b4e7ecfc5a7a81ec50e7a207bf288
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=ee1bfd168390bc843c6704d16e909692c0a79f27
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=d9ef650fca7bc574586f4171cd929cfd5240326e
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=f8ce4ed78ca6e35bf135545e34bd49cd65d88ea2

—

Hewlett Packard
Enterprise

T, ZOMREEAENCTBEE, A AX AN Twalsummarizer] 7 2t A2NEE)L
${PGDATA}/pg_wal/summaries 7 4 L7 hUIZ WAL 7 7 A L DH~< 1 — « 5 — X D340

SNET,

%l 14 WAL 9=V —

$ |s data/pg_wal/summaries/

00000001000000000100002800000000010B2D50. summary
0000000100000000010B2D5000000000014E8508. summary
0000000100000000014E850800000000014E8608. summary
0000000100000000014E860800000000014EEF98. summary
0000000100000000014EEF9800000000014EF098. summary
0000000100000000014EF09800000000014EF3D0. summary
0000000100000000014EF3D00000000002000028. summary
0000000100000000020000280000000008000028. summary

WAL %<V —7 7 A )WF/XT A — X% —wal_summary_keep_time (7 7 #+ /L M 10d)

ZHEA D & HBICHIFRS L ET,

WAL %~V —DIFRE TG 2720 L F OB RS ThE T,

# 14 WAL ¥~ ) —BAERE %

ESpied

B!

pg_available_wal_summaries

WAL %~ U —« 7 7 A JVEAL TH4 LSN, # 7 LSN
Z iR

pg_wal_summary_contents

fEE S 7 LSN [ HTis i A ik 4

pg_get_wal_summarizer_state

WAL ¥~ U — 1Bl DR 8 2 K3

HE 3L

record pg_available_wal_summaries ()
record pg_wal_summary_contents (tli bigint, start_Isn pg_Isn, end_Isn pg_Isn)

record pg_get_wal_summarizer_state()
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#1 156 WAL ¥~ U — @2 Bfe7 % Bk

postgres=> SELECT * FROM pg_available_wal_summaries() ;
-[ RECORD 1 ]-————-

tli | 1

start_Isn | 0/5A77BBO

end_Isn | 0/BF29980

postgres=> SELECT * FROM pg_wal_summary_contents (1, *0/5A77BB0’, ' 0/BF29980') ;
—-[ RECORD 1 ]-—+——-

relfilenode 1259

1663

1

|
reltablespace |
reldatabase |
relforknumber | 0
relblocknumber | 3
£

is_limit_block |

postgres=> SELECT * FROM pg_get_wal_summarizer_state() ;
-[ RECORD 1 ]—+————————-

summarized tli | 1

summarized Isn | 0/BF11AE8

pending_lsn | 0/BF11BFO

summarizer_pid | 9876

O 8oy o7y
BASIN 7T o LI R_R—ANRNy 7T v P OESEIRET HHEETT, Oy 7T v

TORFNIN—=ANy 7T v FRICHA EN D~ =T = A M7 7 A V&R L ET,
pg_basebackup =~ K®--incremental 47 > 3 > (JEHEE 1) ([THKEL 2D X—A Ny

IT v TDV=T 2 AN T 7 ANEREL TGN I T v 7T E2ITVET,
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%l 16 BRI T v T ORE

$ pg_basebackup -D back. 1

$ psal postgres demo

psql (17betal)

Type “help” for help

postgres=> INSERT INTO datal VALUES (generate_series(1, 1000000), 'datal’)
INSERT 0 1000000

postgres=> ¥q

$ pg_basebackup -D back. inc1 ——incremental=back. 1/backup_manifest

R—=ANY 7T TGN 7T v T lhe~—UF 57292 pg_combinebackup =~ >
RRBMENE Lz, ¥o%E~—T79 57201213 pg_combinebackup =< > R{Z~_— AN
I T TNy I T TR E =T 4 V2 MY EFREL, -output A7 3 v

(BB -0) IC~—V%DT 4 L7 N EfRELET, v—VERIRET LT 427 MY
FIFEELZRWD, ET 4 L7 M) ERETOILERSH D £,

B 17T ZR RN I T o TD~v—

$ pg_combinebackup back.1 back. inc1 —output=data. 2

$ Is data.?2

backup_label pg_dynshmem pg_serial PG_VERSION
backup_manifest pg_hba. conf pg_snapshots pg_wal

base pg_ident. conf pg_stat pg_xact
current_logfiles pg_logical pg_stat_tmp postgresql. auto. conf
global pg_multixact pg_subtrans postgresql. conf

log pg_notify pg_tblspc

pg_commit_ts pg_replslot pg_twophase

0 ~=7xA N7 7 AI)LVOYLIE
~=7x A N7 7A/Z System Identifier N1 XD LI 0 £ L7, ZIUTEE
WI =T 2 AN T 7 ANDNR— 3 VR 2ICEBRINE Lz, [2041bed]
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Bl 18 =T =2 A NI 7 A NVDEE

$ pg_basebackup -D back. 1

$ grep System-Identifier back. 1/backup_manifest
“System-Identifier”: 7345983777657046843,

$ grep Manifest-Version back. 1/backup_manifest
{ “PostgreSQL-Backup-Manifest-Version”: 2

pg_combinebackup =~ > RIZIZ[FE—D A7 L ID (System Identifier) Z£F>/3»
77 T ERETODMENDHY £, UUTOBITIERE R T —FX—A TG LI E0%
FELTZ T —NRELTVET,

B 19 AFALID DF v ¥

$ pg_combinebackup back. al inc.b2 —output=data. 1
pg_combinebackup: error: back.al/global/pg control: expected system identifier
7347556981648665444, but found 7347557495025884081

3.1.5. \—T 43 Y
IN—=T 4 vay - T—TZIFLL FOFERENEE I N F LT,

O RNR—=FT4varOv—

RANGE / LIST /8—F (3 > « 7— 7 MIZkt9 % ALTER TABLE G, &/ —
TATVAVER—ODNR—T g N Iv—VTEDL X O/ £ L7z, MERGE
PARTITIONS AZBEAF DS —T ¢ > a V&2 RE L, INTO fjic~—% & L CTHR
ERR SN D =T 4 v a v 4 &fRELE T, [ladfieb]

H#%3C

ALTER TABLE tab/e_name MERGE PARTITIONS (partition#!, partition#2 --+)
INTO new partition

TELOBITIZ/R—F 4 >3 > partlvl & partlv2 % partlvl2 /N—7 4 g LI~ —
LTWE9d,
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B 20 N—T 4 arDw—Y

postgres=> CREATE TABLE part1(c1 INT PRIMARY KEY, c2 VARCHAR(10))
PARTITION BY RANGE (c1)
CREATE TABLE
postgres=> CREATE TABLE partlvl PARTITION OF partl FOR VALUES
FROM (0) TO (1000000) ;
CREATE TABLE
postgres=> CREATE TABLE partlv2 PARTITION OF partl FOR VALUES
FROM (1000000) TO (2000000) ;
CREATE TABLE
postgres=> INSERT INTO partl VALUES (generate_series(1, 1999999), ’datal’) ;
INSERT 0 1999999
postgres=> ALTER TABLE part1 MERGE PARTITIONS (partivl, partiv2) INTO partivi2 ;
ALTER TABLE

T — X DN L 72 RANGE /S—7 ¢ v a Vg~ — VT EHA,

Bl 21 RX—F 4 arDv—U%kEK

postgres=> CREATE TABLE part2(c1 INT PRIMARY KEY, c2 VARCHAR(10))
PARTITION BY RANGE (c1) ;
CREATE TABLE
postgres=> CREATE TABLE part2vl PARTITION OF part2 FOR VALUES
FROM (0) TO (1000000) ;
CREATE TABLE
postgres=> CREATE TABLE part2v2 PARTITION OF part2 FOR VALUES
FROM (1000000) TO (2000000) ;
CREATE TABLE
postgres=> CREATE TABLE part2v3 PARTITION OF part2
FOR VALUES FROM (2000000) TO (3000000)
CREATE TABLE
postgres=> ALTER TABLE part2 MERGE PARTITIONS (part2vi1, part2v3) INTO part2vi13 ;
ERROR: lower bound of partition “part2v3” conflicts with upper bound of

previous partition “part2vl”
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O PR OFF AT

PERITN—T 4 22 VIZK LT Btree Zffio 72 —EHKOALFTF TS TWE LT,
PostgreSQL 17 TlX[F] UHil[R 2 FroHEMf#) (EXCLUDE CONSTRAINT) &FFrfSitd
LRV FELL, EELIORIRITFE LWL E I DA T H20ERHY 9, Trld 2
DHOFITIEIN=T 4> a v« F—ITHIKRINNEENRN DT T =T > TVET,
[8c852bal

Bl 22 PEMLHFIDOFF AT

postgres=> CREATE TABLE partcl (col1 INT4RANGE,
EXCLUDE USING GIST (col1 WITH = )) PARTITION BY RANGE (col1) ;
CREATE TABLE
postgres=> CREATE TABLE partc2 (coll INT4RANGE, col2 INT4RANGE,
EXCLUDE USING GIST (col2 WITH =)) PARTITION BY RANGE (col1)
ERROR: unique constraint on partitioned table must include all partitioning
columns
DETAIL: EXCLUDE constraint on table “partc2” lacks column “col1” which is part
of the partition key.

O R—=TF 4 a s

RANGE /LIST X—F 4 ¥ g v « T—T7 %45 ALTER TABLE XX C/8—F (>3
V’E*’Eiﬁ(@/\c’w’?4 TaAIEITE L XL 9IT/e £ Lz, ALTER TABLE 3 ® SPLIT
PARTITION mJiZ 3 HIoeD/3—7 4 2 a »&fEE L, INTO Al nEeo "—F 1 >a v~
ERX—T 4 varyEOlERELET, [87c.‘21bb]

% 3C

ALTER TABLE tab/e_name SPLIT PARTITION o/d partition INTO
(PARTITION partition#l VALUES ---,
PARTITION parttiotn#2 VALUES ---)
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B 28 N—TFT 4 a L DHE

postgres=> CREATE TABLE part3(c1 INT PRIMARY KEY, c2 VARCHAR(10))
PARTITION BY RANGE (c1)
CREATE TABLE
postgres=> CREATE TABLE part3vl PARTITION OF part3 FOR VALUES
FROM (0) TO (2000000) ;
CREATE TABLE
postgres=> INSERT INTO part3 VALUES (generate_series(1, 1999999), 'datal’) ;
INSERT 0 1999999
postgres=> ALTER TABLE part3 SPLIT PARTITION part3v1 INTO
(PARTITION part3v2 FOR VALUES FROM (0) TO (1000000),
PARTITION part3v3 FOR VALUES FROM (1000000) TO (2000000))
ALTER TABLE

0 IDENTITY #|DH AR — k

IDENTITY $| 2o/ 8—F f v a > « T—TNDR—F ¢ ¥ 3 2% 5 INSERT XC
WY R—FEND LR £, Fihlo 2-5HO INSERT S PostgreSQL 16 T
T=7 =270 £3, [6995863]

%] 24 IDENTITY D4 KR — b

postgres=> CREATE TABLE part1(c1 INT, c2 INT GENERATED ALWAYS AS IDENTITY)
PARTITION BY RANGE(c1)

CREATE TABLE

postgres=> CREATE TABLE partivi PARTITION OF parti
FOR VALUES FROM (0) TO (1000000) ;

CREATE TABLE

postgres=> INSERT INTO parti(c1) VALUES (100) ;

INSERT 0 1

postgres=> INSERT INTO partivi(c1) VALUES (200) ; < PostgreSQL 16 TIS5—

INSERT 0 1

postgres=> SELECT * FROM partl .

cl | ¢2

(2 rows)
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%1 25 PostgreSQL 16 DEhfE

postgres=> INSERT INTO partivi(c1) VALUES (200) ;

ERROR:  null value in column “c2” of relation “partivil” violates not-null
constraint

DETAIL: Failing row contains (200, null).

O R—F4ar- - F—=2TDlkE
boolean 1z xt4 % IS UNKNOWN, IS NOT UNKNOWN AJIc LW /8—F 13> -
TN—=2 TR ToN5 X 51270 F L7, [07c36c1]

3.1.6. A—JL LR
FRTER T — L L5 CE SRR EMS L E Lz,

[0 MAINTAIN #£[E

T=TNR~T VT T4 XK« Ba—IT% LT MAINTAIN HRZ A5 TE 2 X912k
DE L7, ZOMRIZREGD Y L— 3 2kt LT VACUUM X, ANALYZE 3, REINDEX
. REFRESH MATERIALIZED VIEW 3, CLUSTER 3% X ' LOCK TABLE % %
1ITC&EFET, psql I~ FO¥dp A X a~r ORI m nHEHD SN ET, [ecb0fds]
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% 26 MAINTAIN #£fRDfF 5

postgres=# CREATE TABLE datal(c1 INT, c2 VARCHAR(10)) ;
CREATE TABLE
postgres=# GRANT MAINTAIN ON datal TO demo ;
GRANT
postgres=# ¥dp datal
Access privileges

Schema | Name | Type | Access privileges | Column privileges | -

public | datal | table | postgres=arwdDxtm/postgres+|
| | | demo=m/postgres |

(1 row)

postgres=# ¥connect postgres demo

You are now connected to database “postgres” as user “demo”
postgres=> VACUUM datal ;

VACUUM

0 pg_maintain =2 —/LD;EN

pg_maintain FHGEFRZ—/ABBNSNE L, 20— Fe2) L—r a3 LT

MAINTAIN #[R A5 Tx £7,

[0 pg_monitor 7 —/ /LD

HATEFR 2 —/L pg_monitor | pg_current_logfile BIXt D FITHEIR M 5-SvE LT,

[8d8afd4]
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% 27 pg_current_logfile B3k D EITHERR

postgres=# CREATE USER demo PASSWORD ' <<password>>'

CREATE ROLE

postgres=# GRANT pg_monitor TO demo ;

GRANT ROLE

postgres=# ¥connect postgres demo

You are now connected to database “postgres” as user “demo”
postgres=> SELECT pg_current_logfile() ;

pg_current_logfile

log/postgresql-2024-05-24 _085557. log

(1 row)

postgres=> SELECT pg_current_logfile( csvlog')

pg_current_logfile

(1 row)

3.1.7. Built-in A4 —)L - JA/A &—

Libc <2 icu @ KL 9 72 MREBREE IR T L7gv e &7 —) b « '3 A X —builtin MBI SV E
LTz, B —)b s Fu g X —%IEETSHa~< 2 R SQL X2 BUILTIN MEETE % &
NI > TWET, [2d819a0, f69319f]

%l 28 builtin 24—V « Fu,f X —DIE

postgres=# CREATE DATABASE builtdb LOCALE_PROVIDER BUILTIN LOCALE ' C. UTF-8'
TEMPLATE templateO ;

CREATE DATABASE

postgres=# SELECT datcollate, datctype, datlocale FROM pg_database
WHERE datname="bui |tdb’

—-[ RECORD 1 ]J-————-

datcol late | C.UTF-8

datctype | C.UTF-8

datlocale | C.UTF-8

© 2023-2024 Hewlett Packard Japan, G.K. -


https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=2d819a08a1cbc11364e36f816b02e33e8dcc030b
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=f69319f2f1fb16eda4b535bcccec90dff3a6795e

—

Hewlett Packard
Enterprise

HRcxzonsr—n - o g =33 50—t C 8L CUTF-8 AT
T, EARA Y - vl —L CUTF-8 L libc v —/L Ll LT, V— FOEmdit, KXF
SINLTFEROE R, 7Ty b7 — IR GFER EORERH Y 5,

3.1.8. /1 RV FMYH—
LIFOARY b R H—SBMSHE LT,

O login A Xk bV H—
T TAT 2 IS ORGER IR EI TSNS login A Xk MU A= BMENE L,
PUR s % 2 7 — 7 VIBRE T 5 A4 X0 b b U B —D B T3, [e83d1b0]

%l 29 login A X b U H—D34T

postgres=# CREATE OR REPLACE FUNCTION save_login()
RETURNS event_trigger SECURITY DEFINER
LANGUAGE plpgsal AS $$
BEGIN
INSERT INTO public. login_history VALUES (current_timestamp) ;
END; $$
CREATE FUNCTION
postgres=# CREATE EVENT TRIGGER login_trigger ON login
EXECUTE FUNCTION save_login(Q ;
CREATE EVENT TRIGGER
postgres=f ALTER EVENT TRIGGER login_trigger ENABLE ALWAYS ;
ALTER EVENT TRIGGER
postgres=# ¥connect postgres demo

You are now connected to database “postgres” as user “demo”
postgres=> SELECT * FROM login_history ;

login

2024-05-24 15:44:21.889142

(1 row)
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[0 REINDEX ~VU #—
REINDEX COFEFTRME L& THIC DDL A X F U H—NRITTXH L9 F
L7-., [f21848d]

#1 30 REINDEX A X k b U H—D31T (REINDEX Bf%A)

postgres=# CREATE OR REPLAGCE FUNGTION reindex_start_func ()
RETURNS event_trigger AS $$
BEGIN
RAISE NOTICE ' START REINDEX: % %', tg_event, tg tag ;
END; $$ LANGUAGE plpgsal ;
CREATE FUNCTION
postgres=# CREATE EVENT TRIGGER trg_reindex_start ON ddl_command_start
WHEN TAG IN (' REINDEX')
EXECUTE PROCEDURE reindex_start_func()
CREATE EVENT TRIGGER
postgres=# REINDEX INDEX idx1_datal ;
NOTICE: START REINDEX: ddl_command_start REINDEX
REINDEX
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%1 31 REINDEX A X b b U Z7—D%4T (REINDEX #&T)

postgres=# GREATE FUNCTION reindex_end_func ()
RETURNS event_trigger AS $$
DECLARE
obj record ;
BEGIN
FOR obj IN SELECT * FROM pg_event_trigger_dd|_commands ()
LOOP
RAISE NOTICE 'REINDEX END: command_tag=% type=% identity=%',
obj. command_tag, obj.object_type, obj.object_identity ;
END LOOP ;
END; $$ LANGUAGE plpgsal ;
CREATE FUNCTION
postgres=# CREATE EVENT TRIGGER trg_reindex_end ON dd|_command_end
WHEN TAG IN (' REINDEX')
EXECUTE PROCEDURE reindex_end_func()
CREATE EVENT TRIGGER
postgres=# REINDEX TABLE datal ;
NOTICE: START REINDEX: ddl_command_start REINDEX
NOTICE: REINDEX END: command_tag=REINDEX type=index identity=public. idx1_datal
NOTICE: REINDEX END: command_tag=REINDEX type=index identity=public. idx2_datal
REINDEX

3.1.9. REZ 7ML

pg_hba.conf 7 7 1 /L, pg_ident.conf 7 7 A WMIZFEIR EN D b—7 L DR KEN 256
A IO EEFIRICILE SV E L7z, LDAP THEAL S IV EMER R Tk O/ KR 4
Z DR FEA L TOE Lz, [38df84c]

3.1.10. O 4
B Z O FOEERMZ b E LT,

O trustB&ion 7
/T A—X#—log_connections % on ([ZFXE L2 Ea ., trust #iRFIC L R 73 &b
ko ELE, [e48b19c]
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% 32 trust #EEEEDO T

LOG: connection received: host=[local]

LOG: connection authenticated: user="postgres” method=trust
(/postgres/data/pg_hba. conf:117)

LOG: connection authorized: user=postgres database=postgres

application_name=psql

O v —varyAxuy NEHHEr S

/XF A —%—log_replication_commands 7° on |ZF%E STV A EEIZ LOG L~L (Gl
#IX DEBUGL L-UL) TL7 U r—ar - 2ay MIBT a8 HhahEd, LIF
OENZV T r—a VO LK TIRRO R 7 T3, [7c3fb50]

Bl 38 LV r—vgre Ruy FNEERS
LOG: received replication command: START_REPLICATION SLOT “slot1” 0/3000000
TIMELINE 1
LOG: acquired physical replication slot “slot1”
STATEMENT: START_REPLICATION SLOT “slot1” 0/3000000 TIMELINE 1

LOG: released physical replication slot “slot1”

O U Y BGERE T R

U180 OBIGEE, & TREOa 73BN ESnE Lz, LFOBIEIA RN —I 7 - LY
r—a VA AL A EBIEO B 7T, [1d35£70]
[1d35£70]

Bl 34 VAN BHEe S
LOG: starting backup recovery with redo LSN 0/2000028, checkpoint LSN
0/2000080, on timeline ID 1
LOG: entering standby mode
LOG: redo starts at 0/2000028
LOG: completed backup recovery with redo LSN 0/2000028 and end LSN 0/2000120
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3.1.11. v

ALTER TABLE CIZLL F @ Object Access Type (OAT) 7 v 7 BNiBME L E L7z,

[352ea3al

® {ENABLE | DISABLE | [NO] FORCE } ROW LEVEL SECURITY
® {ENABLE | DISABLE } TRIGGER
e {ENABLE | DISABLE } RULE

3.1.12. Libpq

LIF o APT 25800 « LR SHvE L7,

[0 sslnegotiation &5t L 7-4

BfeA 7L 3 > sslnegotiation 2MBMENE Lz, ZOA T v a iy 747 Nk
RRICHE Sb FIEDO R Ty == a 2T ) FIEEZWRELE T, 2047 T a STEREAEK
PGSSLNEGOTIATION TH#ETE £9, [d39a49c, fh5718f]

# 15 fRETX 51

X EfE B! fii 5
postgres PostgreSQL 7’1 h a/VZ L Hh Iy m—T 3 v F 7 4k
direct FEUERY 72 SSL #5237 L, KL 725 PostgreSQL 7

0 ha il oRrIA =29 UEITH
requiredirect BEMER 70 SSL #5fc 23T LRI L= bt~ 7 — L 72 D

O R—=ZNLEAT—F A DI —X
R—=FNERAT— AV N7 —XT5BEPEBMSNE Lz, 4Rl Isend) &0
BIHUIIET o v 7 X3 — 9 T3, [28b5726]

# 16 BINSh-BE%4

B2 B! %
PQclosePrepared TIURT KDY a—R%{79

PQclosePortal R—=H VDY a—ZX%179

PQsendClosePrepared | 7'V X7 ROV a0 —X%1T 9, 58 T ZFF=720
PQsendClosePortal R—=ENDI a—X%AT9, BT EFHFZ2N
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O NRAT— REH

Bl — Y — DA T — RE A H 45 PQchangePassword %3 BME £ L7,
[a7be2a6]
O Fyr7E—RFROER

PGresults [Z##( % 7NV % —FfECHGT 2 K 910700 Lz, ZHIHENE— RELEET
% PQsetChunkedRowsMode BA¥tAM BN S v E L7z, [4643a2b]

O AT T4 DR

PQsendPipelineSync BA%2%EN S v E L7z, Z DEI%EUT PQpipelineSync Bi%k & 1FIX A
CTENn, MOy 77 B LEVEIZE LG EICRY P —NCFRMA ve—Y %27 7
valEtA, [4794c2]

O >—47 2 ADHEME
relation_open B#(D L 512, v —F V ADOEIEEAT O BB BIN S ivE LTz, [449e798]

® 17 Bimsh7-BEEs

3R A ES
sequence_open = ADF—T
sequence_close = ADTa—R

O Ay >ay Rk
o2 vay AR ALNEYTR—= T EH57-OICLLFTOBEERNEBMINE LT,
[d86d20f]

# 18 Binshi-BE%4

BA%k B ik
InjectionPointAttach a— NNy T DT H T
InjectionPointDetach =N T DT H T

O F7evx 7 v 2K
ek D PQeancel API (I 7y X7« UV T AR EfioTWE LT, 7uvyX o 7 E1T
Dl s YT A MERETEL L9172 £ L7z, [61461a3]

© 2023-2024 Hewlett Packard Japan, G.K. -


https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=a7be2a6c262d5352756d909b29c419ea5e5fa1d9
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=4643a2b265e967cc5f13ffa0c7c6912dbb3466d0
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=4794c2d31714235700ed68edafa10d1928c9bbb2
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=449e798c77ed9a03f8bb04e5d324d4e3cfbbae8e
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=d86d20f0ba79451f19782dbb5fbf206746aaffd1
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=61461a300c1cb5d53955ecd792ad0ce75a104736

—

Hewlett Packard
Enterprise

# 19 Binsh -4

BA%L BCs]

PQcancelCreate Xyl U xR NOEE M

PQcancelBlocking BfEODa~vy Fernvx 2 ZIRECHELZERT S
PQcancelPoll BlEOa~y ReFETr v X 0 ZREECHEEZ ERT 5
PQcancelStart BlEOa~y ReFETr v X ZREECHEEZ ERT 5
PQcancelStatus Xy oA SNTEEROAT — 2 22T 5
PQcancelSocket X v AR Y oy N ORRRIT &2 AT D
PQcancelErrorMessage | ¥ v B ABMEIC LV &BRICER SN T —2 G T 5
PQcancelFinish ix /7 u—X795%

PQcancelReset PGcancelConn % U &~ b L TH LW EERRICHAIHT 2

1 Background Worker

BackgroundWorkerInitializeConnection, BackgroundWorkerInitializeConnectionBy-
Oid B%#kic 7 7 7 BGWORKER_BYPASS_ROLELOGINCHECK B8 ETX 5 L 917V
EFLz, 20777 Fvn—noa A4 Fzy I ENRNANATLHIENRTEET,
[e768919]
(0 DSM LY ARV

WHZAT7ZVRIHAE Y —ZMHEICHHT 27205 GetNamedDSMSegment
PIBIENE Lz, #EKIT/XT A — % —shared_preload_libraries |Z48E S 7=3H 7 A
7 7 U H shmem_request_hook 7 v 7 Z#fkH L THEAEY —% U 7 =X F T HHEN
HYFE L7, [8b2bcf3]

0 DSM D441 X

ek DSM 12 1 MB TfERL S K C DSA_MAX_SEGMENT _SIZE 720 SivE L
Too YA XK A XEFRE TE 5 dsa_create_ext BI#L. dsa_create_in_place_ext
BIf B EvE Lz, [bb952¢8]

0 AhY—3227T10

Jb—a iix+ 27 78228kl Vbv—2a 7 =252y T77DARNY —
LELTT 7 RBATEDLIICLET, ZOBEICEVIPBRIEFRES /0 FoFEE BN
NEBAEICHLEENRS IR £9, ANALYZE XD ELT, T —7WICxd 5 Sequential
Scan DFEITTHEDLITWE T, [b7b0f3f, 041b968, b5adb18]
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# 20 BinESh -4

BA%L B

read_stream_begin_relation | HLWFEAIWY A N —I 7 « 707 M EERK

read_stream_next_buffer ARV —ADLHE—OEENY 77 210 T

read_stream_reset Fa—IZ NNy T 7 B AN —L% Y
ty b¥D

read_stream_end AN =%V Y—RFT 35

O ~AF7ay 7 aidrild

ReadBuffer API O~ /v F 7 1y 7Rt S E L, 71y 7B O RIEITH LS
7 A —2%—io_combine_limit TIRE SN E T, FERAVITNEAIZIERS /O 25132
AREMED B Y £97, [210622¢]

* 21 BMESh ¥4
BA%L i fii=4
StartReadBuffer U TNT sy 7 DRt iA IR
StartReadBuffers | ~/LF 7 1 v 7 OFiAiAA bk
WaitReadBuffers Ta I GFAIRGE T DR

O A€ Y —DOHfS

HEHARINEN AT Y —BHICE L7 A€ Y — -+ 7 14— % —BumpContext 3B/ X 41
F L7-, BumpContext A€ U —(Z¥ 7 /L® Y — b= VACUUM LEHIZHEH SN D L H1IZ
720 F Lz, [29f6a95, 6ed83d5, 8alb3lel
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# 22 BinEh -4

BA%L it D%
BumpContextCreate Bump MemoryContext D1ERK

BumpAlloc Bump A € U — DR

BumpPFree Bump A€V —DOfEHk

BumpRealloc Bump A €Y —® fHfElk

BumpReset Bump A€V —D VU kY K

BumpDelete aTX A NOEAEY —HIBR
BumpGetChunkContext | =27 % A F OIS FEVR—F
BumpGetChunkSpace Fx A XK FEHHR— b
BumplIsEmpty AT HRARNDENETF =T

BumpStats AT XA NDAT— X ARG

BumpCheck BEMDTF = v

O 77 A Nidh+DEER

7 7 A Vb DEAL AT 9 PQsocketPoll BIMAM AL S L7-, [f5edded]

3.113. 7O EAAYY F
TIEAAY y RIZIZLL TOHENRBME L E L,

O BRIN A 7 v 7 ZADAFIERL

BRIN A« > 7 v 7 ADVERRIZEB DO T —F1— -« TabvRAEFHATEX L5120 L,
AT I AT I EARAY v RO#EER IndexAmRoutine (2 amcanbuildparallel 7 5 7
PBMmShE L7z, [b437571]

[0 heap_page_prune BE#%

heap_page_prune FAD /T A —&Z —IEHDOA T a v EEy b~y S THETES
o EEINLELE, BRCTCHEHNTE 247 v a3 v X
HEAP_PAGE_PRUNE_MARK _UNUSED NOW & HEAP _PAGE_PRUNE_FREEZE ®
#C9, [3d0f730, 6dbb490]

3.1.14. FA R+
A X MZOWTLL T O EN BN S E L,
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O B INRHgA <0 b
DL DR A~ MEEREDS BN -
5¢430f9, d86d20f]

F 23 BINS N7 FFEA N b

EHEENFE LT, [fa88928, ¢9af054, c8e318b, 0013ba2,

AR 77 A B
CheckpointDelayComplete IPC Ty I HRA Y NESETTHNNy 7=
¥ M5
CheckpointDelayStart IPC Tz RAY NeRGT ANy 7
¥ FMEH
MultixactCreation IPC ~NTF o T UV g ERFED
ReplicationSlotsyncMain Activity L7V r—vay s 2Any MNaiifsb
ReplicationSlotsyncShutdown | Activity VY r—vay s Any MEIFFD
WaitForStandbyConfirmation | Client AR A R D
WalSummarizerError Timeout WAL H~7 A4 X+ =5 —
WALSummarizerWal Activity WAL %~ 7 A X100 ##bH
WalSummaryRead 10 WAL %~ U —Fi A RFE S
WalSummaryReady IPC WAL %~ U —4pkfFH
WalSummaryWrite 10 WAL #r~ U —FZ AL H
InjectionPoint LWLock ATzl vay s RA Y MariAd

G

K 24 ZHAIHER SN FEA N2 b

LA N M EEBA R M e
AutoVacuumMain AutovacuumMain
BaseBackupRead BasebackupRead
BaseBackupSync BasebackupSync
BaseBackupWrite BasebackupWrite
BgWorkerShutdown BgworkerShutdown
BgWorkerStartup BgworkerStartup
BgWriterHibernate BgwriterHibernate
BgWriterMain BgwriterMain
BufferIO Bufferlo
BufFileRead BuffileRead
BufFileTruncate BuffileTruncate
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EHERFIA N M BEEBA R M 15
BufFileWrite BuffileWrite

DSMAllocate DsmAllocate

DSMFillZeroWrite DsmFillZeroWrite

GSSOpenServer GssOpenServer

LibPQWalReceiverConnect

LibpgwalreceiverConnect

LibPQWalReceiverReceive

LibpgwalreceiverReceive

LockFileAddToDataDirRead

LockFileAddtodatadirRead

LockFileAddToDataDirSync

LockFileAddtodatadirSync

LockFileAddToDataDirWrite

LockFileAddtodatadirWrite

LockFileReCheckDataDirRead

LockFileRecheckdatadirRead

ProcArrayGroupUpdate ProcarrayGroupUpdate
SLRUFlushSync SlruFlushSync
SLRURead SlruRead

SLRUSync SlruSync

SLRUWrite SlruWrite
SSLOpenServer SslOpenServer
SysLoggerMain SysloggerMain
WALBootstrapSync WalBootstrapSync
WALBootstrapWrite WalBootstrapWrite
WALCopyRead WalCopyRead
WALCopySync WalCopySync
WALCopyWrite WalCopyWrite
WALInitSync WallnitSync
WALInitWrite WallnitWrite

WALRead WalRead
WALSenderTimelineHistoryRead | WalsenderTimelineHistoryRead
WalSenderWaitForWAL WalSenderWaitForWal
WALSync WalSync
WALSyncMethodAssign WALSyncMethodAssign
WALWrite WALWrite

O A~ b5

%A~ s O—% X sre/backend/utils/activity/wait_event_names.txt 7 7 A /L IZFEab
Sh, a—RERFa A MBREBAEKRIND L2127 0 £ L7z, [59¢bf60]
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] 35 wait_event_names.txt D—f

Section: GlassName — WaitEventClient

CLIENT_READ “Waiting to read data from the client.”
CLIENT_WRITE “Waiting to write data to the client.”

O WREZL - HAT

AL DA N P OBBRTENEE S ELL, Ly APT [ uint32
WaitEventExtensionNew(const char *wait_event_name)] 2Nt E T E4, 2ot
WIEHEAEY —D 7 v 7 PWAREIT/R YD E LT, [af720b4]

3.1.15. FILLFACTOR

T =7 IV OREHE R ESF SN TORWGEICHEE S5 # 7 V802 FILLFACTOR 78
ERENS L)Y £ L7, 2 E Tk FILLFACTOR NEE SN TWRN-72720,
FERL D & X T NHDRKEHI S LD FTREMER & D £ L7z, [29cf61al

%1 36 PostgreSQL 17 OH#EE Z 7 VI

postgres=> CREATE TABLE datal(c1 INT, c2 VARCHAR(10)) WITH (FILLFACTOR=50) ;
CREATE TABLE
postgres=> INSERT INTO datal VALUES (generate_series(1, 100000), 'datal’) ;
INSERT 0 100000
postgres=> EXPLAIN SELECT COUNT (x) FROM datal ;

QUERY PLAN

Aggregate (cost=1875.08..1875.09 rows=1 width=8)
—> Seq Scan on datal (cost=0.00..1717.46 rows=63046 width=0)
(2 rows)
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%l 37 PostgreSQL 16 DHEE X 7'V E

postgres=> CREATE TABLE datal(c1 INT, c¢2 VARCHAR(10)) WITH (FILLFACTOR=50) ;
CREATE TABLE
postgres=> INSERT INTO datal VALUES (generate_series(1, 100000), 'datal’) ;
INSERT 0 100000
postgres=> EXPLAIN SELECT COUNT (x) FROM datal ;

QUERY PLAN

Aggregate (cost=2663.15..2663.16 rows=1 width=8)
-> Seq Scan on datal (cost=0.00..2347.92 rows=126092 width=0)

(2 rows)

3.1.16. VACUUM

VACUUM %xt% D% 7 1D #4477 5 72 DIZ BB S Tlid7e < TidStore Zf£9 &L 9
IRV E L, ZHIZEDIERREDICHAEL TWeAEY —iHEZHIETE, 1GB &
WO HIR LARIE S4LE L=, ST pg_stat_progress_vacuum t = —D—H{FI4 232 B
EhE L7, [667e65al

3.1.17. LLVM

LLVM 17, 18 # ¥ R—F L £ 9, ¥R — &N 2D PostgreSQL DIHNN—T g iy 7
A—hENFET, [76200e5, d282e88]

3.1.18. B&1k

LoongArch % #R— k4 5B Tk CRC OFF5EI% COMP_CRC32C % %A 7 1 7%
ITCED L9127 £ Lz, [4dl4ccd]

Intel AVX-512 1 5t » b & i/l C& % BREE CIE, visibilitymap_count B %t &
pg_popcount BI¥ % EHICEFFTTX A L 91020 £ Li-. [41c51f0, 792752a]

3.1.19. UNICODE

PostgreSQL 17 TiExfit~d % Unicode (ZDOWTLL FOEENH Y £ L7z, [9d17e5f,
9e2e4f0, ad49994]

© 2023-2024 Hewlett Packard Japan, G.K. -


https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=667e65aac354975c6f8090c6146fceb8d7b762d6
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=76200e5ee469e4a9db5f9514b9d0c6a31b496bff
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=d282e88e50521a457fa1b36e55f43bac02a3167f
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=4d14ccd6af6e788a7b79ff3ed77bda5bc71d2edc
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=41c51f0c68b21b4603bd2a9c3d3ad017fdd22627
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=792752af4eb5cf7b5b8b0470dbf22901c5178fe5
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=9d17e5f16fbe679b851f060a72b1e71f7cd3eba8
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=9e2e4f08bb6cc86710cb84459b7fd0f407e596a7
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=ad49994538c57270c244fab4e1de040568066313

—

Hewlett Packard
Enterprise

® Unicode ®/3— = 2 15.0.0 7°5 15.1.0 IZE
(https‘//unicode.org/versions/Unicodel5.1.0/)

® Unicode CLDR D/ 3—0 5 W8 43 /0D 45 ([T H
(https://cldr.unicode.org/index/downloads/cldr-45)

® UNICODE 7—7 V% ®#3 % update-unicode £ /L K% —/4" ~ KB
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3.2. SQL X D# ik

Z 2 TCiX SQL TICBAR T D HEEE A Al L T\ kT,

3.2.1. ALTER OPERATOR X

ALTER OPERATOR X TUTORBMAZEETTCE L L9120 E Lz, #EKIT CREATE
OPERATOR X TCTOHIRIBETCEFE L, FFEL—EREINTET7 77 IILEEFETCEEHA,
[2b5154b]

COMMUTATOR
NEGATOR
HASHES
MERGES

%] 38 ALTER OPERATOR XiZ X2 BHERE

postgres=# CREATE OR REPLAGE FUNCTION alter_op_test_fn_bool_real (boolean, real)

CREATE FUNCTION
postgres=t CREATE OPERATOR === (

CREATE OPERATOR
postgres=# ALTER OPERATOR === (boolean, real) SET (MERGES = false) ;
ALTER OPERATOR
postgres=# ALTER OPERATOR === (boolean, real) SET (HASHES = false) ;
ALTER OPERATOR

RETURNS boolean AS $$ SELECT NULL::BOOLEAN; $$ LANGUAGE SQL IMMUTABLE ;

LEFTARG = boolean,
RIGHTARG = real,
PROCEDURE = alter_op_test_fn_bool_real) ;

3.2.2. ALTER SYSTEM X

T ATy aVETHEHTIEY 2 — A EET/3T7 A—4— (foobar 72 L) ZIEE
TE5L51CRVELE, BA—Y 3 CIRFEANC SET IREFENT AT A —F —Dh
ALTER SYSTEM X CTa#iE T& % L7z, [2d870b4]
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%] 39 ALTER SYSTEM X kA7 RF v v a v ANRTGA—F—DER

postgres=# ALTER SYSTEM SET foo.bar = 100 ;
ALTER SYSTEM
postgres=# SELECT pg_reload_conf () ;

pg_reload_conf

t

(1 row)

postgres=#f SHOW foo. bar ;
foo. bar

3.2.3. ALTER TABLE X
ALTER TABLE SCIZIELA FOPEENEE I E LT,

O T4V DT I7HARXY v RAZEH
/XT A —H —default_table_access_method [ZHEINT-T 7 EBA A Y v RIZETET S
7=, T 78 ARAY v R4 DEFAULT 248 ECT&x 5 L 912720 £ L7-, [d6la6eal

H 3L
ALTER TABLE tab/e_name SET ACCESS METHOD DEFAULT

Bl 40 TI7EAAY v FOEE

postgres=> ALTER TABLE datal SET ACCESS METHOD DEFAULT ;
ALTER TABLE

O ARFIoEHE
A 1k% (GENERATE 4)) OHFEXEZLEFT TE5 L9120 £ L7, FIOHAREXEZET L
=56, T NVNOBET — 2 IIHmsENMTbRE T,  [56d06e99]
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F# 3L
ALTER TABLE tab/e_name ALTER COLUMN co/umn_name SET EXPRESSION AS (expression)

%] 41 SET EXPRESSION H]D#57E

postgres=> CREATE TABLE datal(c1 INT, c2 INT GENERATED ALWAYS AS
(c1 * 2) STORED) ;
CREATE TABLE
postgres=> INSERT INTO datal(c1) VALUES (100) ;
INSERT 0 1
postgres=> SELECT * FROM datal ;
cl | ¢2
_____ —
100 | 200

(1 row)

postgres=> ALTER TABLE datal ALTER COLUMN c2 SET EXPRESSION AS (c1 * 200) ;
ALTER TABLE
postgres=> SELECT * FROM datal ;

cl | ¢2
_____ —
100 | 20000
(1 row)

O WEHEMORE
H—F|OMEHER O E 2 /X T A — X —default_statistics_target (ZiXET DAL
DEFAULT i CT&E 5 X 21220 E Lz, /RO N—T 3 U TlE-1 ZHEEL TV E Lfio
T 7 4V MEEEHT 554, pg_attribute 7 ¥ 2 7 D attstattarget 5113 NULL i3
BESNET, EKIZZ DL NOT NULL #l#23EE S CnE Lz, (4162250,
5567996]

5L
ALTER TABLE tab/e _name ALTER COLUMN co/umn_name SET STATISTICS DEFAULT

© 2023-2024 Hewlett Packard Japan, G.K. -


https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=4f622503d6de975ac87448aea5cea7de4bc140d5
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=556799660fc4dc23e187994ae5ea622933ea720f

—

Hewlett Packard
Enterprise

#i 42 STATISTICS NEE

postgres=> ALTER TABLE datal ALTER GOLUMN c1 SET STATISTICS 110 ;
ALTER TABLE
postgres=> SELECT attname, attstattarget FROM pg_attribute WHERE attrelid=
(SELECT oid FROM pg_class WHERE relname='datal’) AND attname='c1’
attname | attstattarget

cl | 110

(1 row)

postgres=> ALTER TABLE datal ALTER GOLUMN c1 SET STATISTICS DEFAULT
ALTER TABLE
postgres=> SELECT attname, attstattarget FROM pg_attribute WHERE attrelid=
(SELECT oid FROM pg_class WHERE relname='datal’) AND attname='c1’
attname | attstattarget

cl | nul

(1 row)

3.2.4. CLUSTER X

F—TNE BB LRI, A7 a &L () CHIHCRFTEND X H IR
D F L7, Z0OHEEIC LY REINDEX SCX° VACUUM X & [ —# e R— b &nd L9
12720 F L7, [cdaedfc]

] 43 VERBOSE A7 3 v DOIRE
postgres=> CLUSTER (VERBOSE) ;

INFO: clustering “public. datal” using index scan on “datal_pkeyl”

INFO: “public.datal”: found O removable, 1000000 nonremovable row versions in
5406 pages

DETAIL: O dead row versions cannot be removed yet.

CPU: user: 0.22 s, system: 0.00 s, elapsed: 0.25 s

CLUSTER
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3.2.5. COPY X
COPY ZITITLL FOFeE N Sk L,

0 FORCE_NULL # 7 g~
COPY XD A7+ =2 FORCE_NULL, FORCE_NOT_NULL #Jic7 A% U 27 (*) %
FRETED2 L5122 £ L7, [f6d4c9c]

%l 44 FORCE_NULL * A]D57E
postgres=> COPY datal FROM stdin WITH (FORMAT csv, FORCE_NULL *)

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.
>> 100, datatl
>> 200, "
>> 300, data3
>> ¥
COPY 3
postgres=> SELECT * FROM datal
cl | ¢2
_____ ———— e
100 | dataft
200 | null
300 | data3

(3 rows)

[0 ON_ERROR A7 =3 v

COPY FROM 3ZiZ ON_ERROR # 7' v a v SBMENE Lz, 204 Ty a iz d—
FAEBOMEEZZELET, 2047 a VU TOEAHEETE £9, [9e2d870,
b725b7e, a6d0fa5]

# 25 A7V a VEREE
X EME i B D%
stop T T — AR A EIET S

ignore TR BT T — DR LU A T D
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ZDOF T a % ignore ICRRIE LTCHETH, HilFNER (% —Hil#<> CHECK fil#)
DFEAE LT25A COPY SUFRF/R T LET,

5] 45 ON_ERROR # 7> a v DIEE

postgres=> CREATE TABLE datal(c1 INT, c2 VARCHAR(10)) ;
CREATE TABLE
postgres=> COPY datal FROM STDIN WITH (FORMAT csv, ON_ERROR ignore) ;

Enter data to be copied fol lowed by a newline

End with a backslash and a period on a line by itself, or an EOF signal.
>> 100, datatl
>> 200, data2
>> ABC, data3
>> 400, data4

>> ¥
NOTICE: 1 row were skipped due to data type incompatibility
COPY 3
postgres=> SELECT * FROM datal
cl | c2
100 | datatl
200 | data2
400 | data4
(3 rows)

(0 LOG_VERBOSITY A7+ =3~

COPY Xicu 7o /jv~ a2 H 325 LOG_VERBOSITY 4 7'+ a UAEMEhE L
72. LOG_VERBOSITY # 73 = > 13 ON_ERROR # 73 a »|Z ignore =& & L7z COPY
FROM X CTRAELELZT—DOHAEZHIHL 3, RETEDMEIZUTO@EY T,
[f522278]

£ 26 A7 a VREHE
REME GiLE e

default HHED T 7 L~ L F 7 H )Lk
verbose | iffiZam 7L ~L
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%] 46 LOG_VERBOSE Z 7Y a VD E

postgres=> COPY datal FROM STDIN WITH (FORMAT csv, ON_ERROR ignore,
LOG_VERBOSITY default) ;

Enter data to be copied fol lowed by a newline

End with a backslash and a period on a line by itself, or an EOF signal.

>> 100, datatl

>> 200, data2

>> ABC, data3

>> 400, data4

> ¥

NOTICE: 1 row was skipped due to data type incompatibility

COPY 3

postgres=> TRUNCATE TABLE datal ;

TRUNCATE TABLE

postgres=> COPY datal FROM STDIN WITH (FORMAT csv, ON_ERROR ignore,
LOG_VERBOSITY verbose)

Enter data to be copied fol lowed by a newline

End with a backslash and a period on a line by itself, or an EOF signal.
>> 100, datal
>> 200, data2
>> ABC, data3
>> 400, datad

> ¥

NOTICE: skipping row due to data type incompatibility at line 3 for column cl:
“ABC”

NOTICE: 1 row was skipped due to data type incompatibility

COPY 3

3.2.6. CREATE TABLE X

NReT gay  T—=TIVCKHLTTIVEAAY v RERETE LIV ELE,
CREATE TABLE USING 3 %7-(% ALTER TABLE SET ACCESS METHOD X T#5&E T
TETHBELLMEFASA—T v ar TN TFIEREND =T 4 a DT 7k
AAYy ROT 7NV MEE LTHEHENET, BEFONN—T 4 v a VIERINEEA,
[374c7a2]
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F# 3L
CREATE TABLE tab/e name(column, ---) PARTITION BY partition method (column)
USING tabl/e_access method

Bl 47T X—FT 4 ay « T—TNETITEAAY YR

postgres=> CREATE TABLE part1 (c1 INT PRIMARY KEY, c2 VARCHAR(10))
PARTITION BY RANGE (c1) USING heap ;

CREATE TABLE
postgres=> ALTER TABLE part1 SET AGCESS METHOD DEFAULT ;
ALTER TABLE

3.2.7. EXPLAIN X
EXPLAIN I FOMERBINES L E LT,

[0 JSON 7 #+—~ v s OYLik

JSON 7 #—=~ v @D H #712"Local I/O Read Time” & "Local I/O Write Time” 23 /1 &1
HEDTRYELE, ZOHIIEAENMET HIZI1E/3T A—H —track_io_timing % on (ZF%
ETHHENRDHY £¥, [295¢36¢]

% 48 JSON 7+ —~v hOHH
postgres=> EXPLAIN (ANALYZE, BUFFERS, FORMAT json) SELECT * FROM datal ;

QUERY PLAN
[ +
{ +
“Plan”: { +
“Node Type”: “Seq Scan”, +
“Parallel Aware”: false, +

“Shared 1/0 Write Time”: 0.000,
“Local 1/0 Read Time”: 0.000,
“Local I/0 Write Time”: 0.000,
“Temp 1/0 Read Time”: 0.000,

+

+

+

+
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0 MEMORY # 73 a > dB

EXPLAIN SCZEATEHBIERRF D 2 €V —3RE X /135 MEMORY A7 = %80
ENE L=, MEMORY )% #87E & #u7- EXPLAIN SCIZ 3R S 7z A & Y — & (allocated)
EERBICHER SN AT —& (used) OEFWNHISNE T, [5de890e]

%] 49 MEMORY A D#EE

postgres=> EXPLAIN (MEMORY) SELECT COUNT () FROM datal ;
QUERY PLAN

Aggregate (cost=17906.00..17906.01 rows=1 width=8)
-> Seq Scan on datal (cost=0.00..15406.00 rows=1000000 width=0)

Planning:
Memory: used=9kB allocated=16kB

(4 rows)

O SERIALIZE # 73 a > DB

7Y —DFEITICEV 7 T4 T > MR LA SN T — % & LR OE§ 2 1+
% SERIALIZE AJN B ENE LTz, ZDA 7 a U IFANALYZE 4] &[RRI L £,
A7y a ATEF TOMEABEMTE £, [0628670]

£ 2T A7/ a vREE

R EfE B D5

NONE VT TA XFRAE T LR T 7 F Ik

TEXT THEAN T H—~v FDOHT SERIALIZE OH DT 7 # b k
BINARY |14 TV « 73—~y FNOHT)
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Bl 50 U7 74 XIEH|OHS

postgres=> EXPLAIN (ANALYZE, SERIALIZE BINARY) SELECT * FROM datal ;
QUERY PLAN

Seq Scan on datal (cost=0.00..15406. 00 rows=1000000 width=10) (actual
time=0. 005. . 36. 797 rows=1000000 |oops=1)

Planning Time: 0.056 ms

Serialization: time=84.192 ms output=18555kB format=binary
Execution Time: 154.041 ms

(4 rows)

3.2.8. MERGE X
MERGE SCIZIELL F OFsRE B S E Lz,

[0 BY SOURCE 4]

MERGE X ®4ftF5E TWHEN NOT MATCHED BY SOURCE] ABaEnE Lz, =
DMLY — AT =T WIZFE LRV, X =7y N T =T NWFET D X T T 5
ETNVEBRELET, JIR& 7 ickt+ 28{EL L C UPDATE 4), DELETE 4j, DO
NOTHING f & & T& £9, [0294df2]
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%] 51 BY SOURCE HD¥57E

postgres=> SELECT * FROM srcl ;
cl | ¢2

100 | sourcel
200 | source?
(2 rows)

postgres=> SELECT * FROM tgtl ;
cl | ¢2

100 | targetl
300 | target3
(2 rows)

postgres=> MERGE INTO tgt1 AS t USING src1 AS s ON s.c1 = t.cl
WHEN NOT MATCHED THEN INSERT VALUES (s.cl, s.c2)
WHEN NOT MATCHED BY SOURGE THEN UPDATE SET ¢2='not matched’

MERGE 2
postgres=> SELECT * FROM tgtl ;
cl | c2

100 | targetl
200 | source?
300 | not matched

(3 rows)

762k WHEN NOT MATCHED %JiZ BY TARGET H)23 8 Mg ST & AR S NET,

[0 RETURNING AR — K

MERGE UCHEH S 7e & 7 Vo7 —% %iK3 RETURNING A Zf§ETE 5 X H1c7
v % L7-, RETURNING fJic L VRS =% 7L ofEy] (INSERT/UPDATE/DELETE)
ZHIET D 72 ORI 72 %L merge_action B S E L7z, RETURNING AJOH /1%
flid> DML & [FRRICY —A « U L— g v & LTCHIHTE £97, [c649fa2]
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#] 52 RETURNING 4] %##&7E L 7= MERGE X

postgres=> CREATE TABLE src1(c1 INT PRIMARY KEY, c2 VARCHAR(10)) ;
CREATE TABLE
postgres=> INSERT INTO src1 VALUES (100, 'datal’), (300, 'datal’) ;
INSERT 0 2
postgres=> CREATE TABLE tgt1(c1 INT PRIMARY KEY, ¢2 VARCHAR(10)) ;
CREATE TABLE
postgres=> INSERT INTO tgt1 VALUES (100, ’'datal’), (200, 'data?’) ;
INSERT 0 2
postgres=> MERGE INTO tgtl t
USING srcl s ON s.c1 = t. ¢l
WHEN MATCHED THEN
UPDATE SET c¢2 = ’updated’
WHEN NOT MATCHED THEN
INSERT (c1, ¢2) VALUES (s.cl, s.c2)
RETURNING merge_action(), t.* ;

merge_action | ¢1 | ¢2
UPDATE | 100 | updated
INSERT | 300 | data3
(2 rows)
MERGE 2

O HEHagEE = —2xt4 % MERGE 3¢
MERGE XIZHEETHH—7 v P E L TCHEFNREE 2 —42HETEXL L1y LT,
[5f2e179]
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#l 53 EHTAREL = —IZ*$ 5 MERGE 3

postgres=> CREATE TABLE src1(c1 INT PRIMARY KEY, c2 VARCHAR(10)) ;
CREATE TABLE
postgres=> INSERT INTO src1 VALUES (generate_series(1, 10), 'datal’)
INSERT 0 10
postgres=> CREATE TABLE tgt1(c1 INT PRIMARY KEY, c2 VARCHAR(10)) ;
CREATE TABLE
postgres=> CREATE VIEW viewl AS SELECT * FROM tgtl ;
CREATE VIEW
postgres=> MERGE INTO viewl AS v1 USING srcl AS si

ON v1.cl1 = sl. ¢l

WHEN NOT MATCHED THEN

INSERT (c1, c2) VALUES (sl.cl, sl1.c2) ;

MERGE 10

3.2.9. PL/pgSQL

PL/pgSQL (21X UL F DR/ FEdE v E Lz,

O F—&MEttoEin

ST — 2 Mz 7 %TYPE J@i, # 7NV 2R07 — 2% 7T %ROWTYPE B4

ATEBLOICRYELE, ZhICKY PLpgSQL 717 7 AN THIOT — 4 R4 BT
% L RECAD L, [5e8674d]
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%] 54 %TYPE J&t% & %ROWTYPE &%

postgres=> CREATE OR REPLACE FUNCTION func1() RETURNS TEXT AS $$
DECLARE
curs1 GURSOR FOR SELECT * FROM datat;
datalvar public. datal%ROWTYPE;
col2var public. datal. c2%TYPE;
BEGIN
OPEN curst;
LOOP
FETCH curs1 INTO datalvar;
IF NOT FOUND THEN
EXIT;
END IF;
col2var := datalvar.c2;
RAISE NOTICE 'Column2: %', col2var;
END LOOP;
CLOSE curst;
RETURN null;
END; $$ LANGUAGE plpgsql:
CREATE FUNCTION

00 INTERNAL Y7 ~Z %27 va v

BeginInternalSubTransaction API /X7 L /L +&— R CHEITTEH LI F LT,
LI FOf1E PostgreSQL 16 T PARALLEL SAFE 4550 PL/pgSQL 44 <5 L L - &
— RTETL, =7 =R ELTHET, [0075d78]
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%l 55 PostgreSQL 16 TIXFEIT= T —0NRETS

postgres=> CREATE FUNCTION zero_divide() RETURNS INT AS $§$
DECLARE v INT := 0;
BEGIN
RETURN 10 / v;
END;
$$ LANGUAGE plpgsql PARALLEL SAFE ;
CREATE FUNCTION
postgres=> CREATE FUNCTION error_trap_test() RETURNS TEXT AS $$
BEGIN
PERFORM zero_divide( ;
RETURN "no error detected!’ ;
EXCEPTION WHEN division_by_zero THEN
RETURN 'division_by_zero detected’ ;
END;
$$ LANGUAGE plpgsql PARALLEL SAFE ;
CREATE FUNCTION
postgres=> SET debug_parallel_query = on ;
SET
postgres=> SELECT error_trap_test()
ERROR: cannot start subtransactions during a parallel operation
CONTEXT:  PL/pgSQL function error_trap_test() line 2 during statement block
entry

parallel worker

3.2.10. T—4#
PostgreSQL 17 7 — Z BUNZIZ LA FOYEENFIESI N E L=,

[0 INTERVAL 7 — %/
INTERVAL % C+/-Infinity 289 A — h S E L7z, [519fclb]
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%] 56 INTERVAL %! & Infinity

postgres=> SELECT timestamp ' infinity’ - timestamp '—infinity’
?column?
infinity

(1 row)

postgres=> SELECT age (timestamp '-infinity', timestamp ’infinity’ ) ;
age
—infinity

(1 row)

[0 AT LOCAL
BALNS = NFTEDHEA LAE T Hra—R) s XA LY — 28 W+ % AT LOCAL )
MERTEA L)1 £ L7, [97957fd]

%1 57 AT LOCAL HD87E

postgres=> SHOW timezone ;
TimeZone

Asia/Tokyo

(1 row)

postgres=> SELECT CAST (" 1978-07-07 19:38 America/New_York’
AS TIMESTAMP WITH TIME ZONE) AT LOCAL ;
timezone

1978-07-08 08:38:00

(1 row)

O sEpgs
TR <@l @> 13 L CERFPEME G a BB TE 5 X512k £ LT,
[075df6b]
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%1 58 PostgreSQL 17 DEhfE

postgres=> EXPLAIN (VERBOSE, COSTS OFF)
SELECT CURRENT_DATE <@ DATERANGE ' empty’

QUERY PLAN

Result
Qutput: false

(2 rows)

%1 59 PostgreSQL 16 D &hfE

postgres=> EXPLAIN (VERBOSE, COSTS OFF)
SELECT CURRENT_DATE <@ DATERANGE ' empty’

QUERY PLAN

Result
Output: (CURRENT_DATE <@ 'empty’ ::daterange)
Query Identifier: 4806765806694262066

(3 rows)

3.2.11.JSON B85&
JSON Rtk e i S v Lz,

(0 JSONza A NT 7 H—
LIF®D JSON 2 A b7 7 Z—BAsmB S ivE Lz, [03734a7]

3L
JSON( expression [ FORMAT JSON [ ENCODING UTF8 1 1 [ { WITH | WITHOUT } UNIQUE

[ KEYS 11D

text JSON_SCALAR( expression )

text | bytea JSON_SERIALIZE( expression [ FORMAT JSON [ ENCODING UTF8 ] ]
[ RETURNING data_type [ FORMAT JSON [ ENCODING UTF8 ] 1 1)
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%] 60 BN/ JSON 2R T 7 F—

postgres=> SELECT JSON(' { “val”: 1} ::bytea FORMAT JSON ENCODING UTF8) ;
json

postgres=> SELECT JSON_SCALAR(123.45: :numeric)
json_scalar

123. 45

(1 row)

postgres=> SELECT JSON_SERIALIZE(JSON(C { “val” : 1}"))
json_serialize

{”Val” 1 }

(1 row)

[0 JSONPATH £ Y~ RoOEM
LI F®D JSONPATH # Vv KBNS E L7z, [66ea94e, 4697454]

# 28 iBMMsi7z JSONPATH 2V v K

AV K B fii%5
Dbigint() KRB 2 19

Jboolean() B (True) 2% (False) 2%
.date() H i 2354

decimal([p [,s]) | ¥57& L7 EE DEfiE a4

integer() TR A K

number() BfE 23

.string() BN 2l

time() IRFA) A4

time_tz() B A L — DR A
timestamp() BABAR T HIRKT

timestamp_tz() HA DS =D E A DRSS T KT
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%] 61 JSONPATH * Y » NDFELT

postgres=> SELECT
jsonb_path_query_array (' [1, “yes”, falsel’, ’$[*].boolean()’),
jsonb_path_query (' “2023-08-15"", '$. datetime().string(’),
jsonb_path_query( {"len”: “9876543219”} , '§. len.bigint()’),
jsonb_path_query (' 1234.5678', ' $.decimal (6, 2)'),
jsonb_path_query (' {"len”: “123457}", '$. len. integer '),
jsonb_path_query( {"len”: “123.457}", '$. len. number ()’),
jsonb_path_query (' “2023-08-15"", ' $.date()’),
jsonb_path_query (' “12:34:56"", '$.time(’),
jsonb_path_query (' “12:34:56 +05:30”", '$.time_tz()'),
jsonb_path_query (' “2023-08-15 12:34:56™", ' $.timestamp()') ;

—[ RECORD 1 ]

jsonb_path_query_array | [true, true, false]
jsonb_path_query | “2023-08-15"
jsonb_path_query 9876543219
jsonb_path_query 1234.57
jsonb_path_query 12345
jsonb_path_query 123. 45

“12:34:56”
“12:34:56+05:30”
“2023-08-15T12:34:56”

jsonb_path_query
jsonb_path_query

|
|
|
|
jsonb_path_query | “2023-08-15"
|
|
|

jsonb_path_query

2 A4 5V — 3 IMMUTABLE T id 72\ 72 % |, jsonb_path_query B4 %k k C
IZ.timestamp_tz0) A Vv NIZFEITCT& £+ A, jsonb_path_query_tz B & F 9,

© 2023-2024 Hewlett Packard Japan, G.K. -



—

Hewlett Packard
Enterprise

Bl 62 ZA LY —MFF A DREZ T DHFN

postgres=> SELECT
jsonb_path_query (' “2024-05-24 12:34:56"", ' §. timestamp_tz()’) ;
ERROR: cannot convert value from timestamp to timestamptz without time zone
usage
HINT: Use *_tz() function for time zone support.
postgres=> SELECT
jsonb_path_query_tz (" “2024-05-24 12:34:56™", '$.timestamp_tz()’)
jsonb_path_query_tz

“2024-05-24T03:34:56+00:00"

(1 row)

[0 JSON ks

JSON 7 — 4 N& T 5B BN Sk Lz, JSON_EXISTS Bi%ix PASSING 4J
EHEALCEHBNERSNEZHAIC true 2K L £ 9, JSON_QUERY % &
JSON_VALUE BI#u3457E &7z JSON 7 — % /5 PASSING )% i - Ciii il L7 f5 R %
RLUET, [6185¢97]

f3C

JSON_EXISTS (context item, path_expression [ PASSING { value AS varname }
[, ...11 [ { TRUE | FALSE | UNKNOWN | ERROR } ON ERROR 1)

JSON_QUERY (context_item path_expression [ PASSING { val/ue AS varname} [, ...]]
[ RETURNING data type [ FORMAT JSON [ ENCODING UTF8 1 1 1 [ { WITHOUT | WITH
{ CONDITIONAL | [UNCONDITIONAL] } } [ ARRAY ] WRAPPER ] [ { KEEP | OMIT } QUOTES
[ ON SCALAR STRING 1 1 [ { ERROR | NULL | EMPTY { [ ARRAY 1 | OBJECT } | DEFAULT
expression’} ON EMPTY 1 [ { ERROR | NULL | EMPTY { [ ARRAY 1 | OBJECT } | DEFAULT
expression } ON ERROR 1)

JSON_VALUE (context_item path_expression [ PASSING { val/ue AS varname} [, ...1]
[ RETURNING data type 1 [ { ERROR | NULL | DEFAULT expression } ON EMPTY ]
[ { ERROR | NULL | DEFAULT expression} ON ERROR 1)
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%l 63 JSON &

postgres=> SELECT JSON_EXISTS(jsonb ' {”"a”: 1, “b”: 2}', "$.% ? (@ > $x)’
PASSING 1 AS x) ;

json_exists

postgres=> SELEGT JSON_QUERY (jsonb ' “aaa” , '§ RETURNING text KEEP QUOTES) ;

json_query

" aaa”
(1 row)

postgres=> SELECT JSON_VALUE (jsonb ' [1,2]", '$[*]' DEFAULT ‘0" ON ERROR)

json_value

0O F—7 L4
JSONT—# % U L— 3 7 /b o —|Z8#T 5 JSON_TABLE B BN S ivE L,

[de36004, bb766cd]

i 3L
JSON_TABLE (context_item path_expression [ AS json path name] [ PASSING { va/ue
AS varname '} [, ...1 ] COLUMNS ( Jsson table column [, ...] )
[ { ERROR | EMPTY } ON ERROR ]
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%] 64 JSON_TABLE BA% D E1T

postgres=> SELECT * FROM JSON_TABLE (jsonb ' 123', '§’
COLUMNS (item int PATH ' §’, foo int)) bar ;

item | foo

postgres=> SELECT * FROM JSON_TABLE (jsonb '“a”, '§’
COLUMNS (a int PATH "strict §.a’ DEFAULT 1 ON EMPTY DEFAULT 2 ON ERROR)) jt

(] jsonb_populate_record_valid %k

jsonb_populate_record_valid BB SvE L7, Z OB E S iv7z JSON 47
Y= 7 MZxt LT jsonb_populate_record BAA = 7 — & R4E SRV EIT true 2, —
7 =172 450 false #IK L £7, [ledb3b4]

f3C

boolean jsonb_populate_record_valid(anyelement, jsonb)

#1 65 jsonb_populate_record_valid EE% D E1T

postgres=> CREATE TYPE jsb_char2 AS (a char(2))

CREATE TYPE

postgres=> SELECT jsonb_populate_record_val id(NULL: : jsb_char2,
' ["a”: "aaa”}’) :

jsonb_populate_record_valid

(1 row)
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3.2.12. B¥
PUF B B e S E LT,

[0 pg_promote BA%
postmaster 7' HEA~ND T ZFIVIEEMBEN KN L -G EICE T — A v e—V 2 HNT
HEDIT70 F LIz, [£593¢55]

HAOSNDAREERH LT — A vEe—T
ERROR: failed to send signal to postmaster: {PID}

ERROR: terminating connection due to unexpected postmaster exit

O pg_basetype Bi%t
pg_basetype BAE N BINS I E Lic, ZOREITIEE SN RAA LV OIEX A4 &KL
£, [b154d8al

98
regtype pg basetype (regtype)

5] 66 pg_basetype B DEST
postgres=> CREATE DOMAIN mytext AS text ;
CREATE DOMAIN
postgres=> CREATE DOMAIN mytext_child AS mytext ;
CREATE DOMAIN
postgres=> SELECT pg_basetype (' mytext’ ::regtype) ;

pg_basetype

text

(1 row)

postgres=> SELECT pg_basetype (' mytext_child ::regtype) ;
pg_basetype

text

(1 row)
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[0 random B9%%
B/ME E R RIEZRE LT R/MES T v X A=K KIE] &7 58885 2k 250N E
mEnE Lz, [e634132]

H3C

integer random(min integer, max integer)
bigint random(min bigint, max bigint)

numeric random(min numeric, max numeric)

Bl 67 F/MEL JRAMEEIEE LICEBRDORAE

postgres=> SELECT random(100, 200), random(10.25, 20.34) ;

random | random

153 | 19.21

(1 row)

[ to_bin / to_oct BI%&
ol % 2 HHCCTHNE 7213 8 EE AN A+ A BAE B E L7, [260a1f1]

f3C

text to_bin(integer | bigint)
text to_oct(integer | bigint)

%1 68 to_bin, to_oct BH%x D EFT

postgres=> SELECT TO_BIN(100) bin, TO_OCT(100) oct ;

bin | oct

1100100 | 144

(1 row)

0 to_regtypemod PBE%%
to_regtypemod PBHEt72NiBIMNSIE Lz, ZOBEBUILT —ZBCFH0 67 — 2o
typemod 1H &2 BfG L9, Z DOIEFHIT format_type BIE% T 2 £9°, [1218ca9l
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F# 3L
integer to_regtypemod (text)

%1 69 to_regtypemod EA% D EIT
postgres=> SELECT to_regtypemod (' varchar (10)’),

format_type (to_regtype (' varchar (10)’), to_regtypemod(’ varchar (10)')) ;
to_regtypemod | format_type

14 | character varying (10)
(1 row)

O to_timestamp BE%k

to_timestamp BIEIZIZ 7+ —~ v FUFHNITZ &£ OF 5 ETEH Lot L=,
PEND /R — 2 > TlX to_char BA# COAFIH FEE T L7z, [8ba6fdf]

% 70 to_timestamp BE%k D FEAT
postgres=> SELECT

TO_TIMESTAMP (' 2024-05-26 09:12 -05", ' YYYY-MM-DD HH12:MI OF’) ;
to_timestamp

2024-05-26 23:12:00+09
(1 row)

postgres=> SELECT

TO_TIMESTAMP (' 2024-05-26 09:12 EST', ' YYYY-MM-DD HH12:MI TZ') ;
to_timestamp

2024-05-26 23:12:00+09
(1 row)

[0 UNICODE (8

UNICODE D /3 — 3 A ZBE#E T 2 FoRy 72 B5 2N BN & v E L7z, unicode_version B
Biis —2N—2 7 5 2% i+ 5 UNICODE /83— 3 > % icu_unicode_version
RI%¥1X ICU 74 7 Z UMl 59 UNICODE O/ N— g & 1) L $£9, unicode_assigned
BEE3HEE S 7= 3CF4178 UNICODE (27 A & STV 2 & EE L £77, [202b37f]
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H3C

text unicode_version()

text icu_unicode_version()

boolean unicode_assigned (text)

%] 71 UNICODE BE:#B£ D 31T

postgres=> SELECT unicode_version() ;
-[ RECORD 1 ]——+——

unicode_version | 15.1

postgres=> SELECT icu_unicode_version() ;
—-[ RECORD 1 ]——— A

icu_unicode_version | 10.0

postgres=> SELECT unicode_assigned (' ABG')
—-[ RECORD 1 ]——+—

unicode_assigned | t

unicode_assigned F#IT —# X—ADx= > a— K UTF-8 OLEIZIRY FI7 T %
T, T a—R&2 BUCJPICRE LT —HRXR—ATEITTHEUTOZ T —NEELE
7,

% 72 EUC_JP = a— RDF —HF R— A TE(T
postgres=> SELECT unicode_assigned (' ABC’')

ERROR: Unicode categorization can only be performed if server encoding is UTF8

[0 XMLText B%k

XML £ #E(SQL/XML X038) XMLText B2 EBM S v E Lz, ZOREULT & Mg
WAE XML 7% A b« — RIZEBRLET, Z O AEEITT 51213 PostgreSQL B /L NEE
1Z--with-libxm]l 47> 3 U 23 LEECT9, [526fe0d]

1 3L

xml xmltext (text)
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% 73 XMLTEXT B D 34T

postgres=> SELECT xmltext (' foo & <"bar™>') ;
xmltext

foo &amp; &It;&quot;bar&quot;&gt;

(1 row)

O wuuid_extract_version / uuid_extract_timestamp BF#X

UUID o=V g V&G XA LAZ 7R 2B BInS v E Lz, [794f10f]

f3C

smallint uuid_extract_version(uuid)

timestamp with time zone uuid_extract timestamp (uuid)

%] 74 UUID 75 &z A

postgres=> SELECT uuid_extract_version(gen_random_uuid())

uuid_extract_version

(1 row)

postgres=> SELECT
uuid_extract_timestamp (' C232AB00-9414—11EC-B3C8—-9F6BDECEDS46’ )

uuid_extract_timestamp

2022-02-23 04:22:22+09

(1 row)

[0 pg_column_toast_chunk_id B4k
LB & 7= pg_column_toast_chunk_id B84t TOAST 75— O F v > 7 ID #iK L
9, [d1162cf]
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H3C

oid pg_column_toast_chunk_id (any)

%1 75 pg_column_toast_chunk_id BE%kdE1T

postgres=> CREATE TABLE datal (coll TEXT, col2 TEXT STORAGE EXTERNAL)
CREATE TABLE

postgres=> INSERT INTO datal VALUES (C A’, repeat('B’, 8192)) ;

INSERT 0 1

postgres=> SELECT pg_column_toast_chunk_id(col2) FROM datal ;

-[ RECORD 1 ]
pg_column_toast_chunk_id | 16412

[0 pg_stat_reset_shared Bi%%

pg_stat_reset_shared BIEUIIENIEN LT J v E L7, pg_stat_reset_shared Bk /X7
A =2 —%EMET 5 NULL Z45ET 5 L. T XTOMIMERAV o Z—% Uy FLE
9, F7- pg_stat_reset_shared P D/ NT A —% —|Z pg_stat_slru B =2—% Uy 5
7o DL FHSlru' 45 ETEDH L IR £ LT,
[23¢8c0c, 2e8a0ed]

3L
void pg_stat_reset_shared(target text DEFAULT NULL::text)

0 pg_stat_reset_slru BE%x
pg_stat_reset_slru Pt D /T XA —2 —%EWET 5 L, TXCTPD SLRU #HatHEHR s v
H—ZJty b LET, [ebecab?]

3L
void pg_stat_reset_slru(target text DEFAULT NULL)

ZOREBDONRT A= —IZHRETHIEBANEREINE LZ, BEHZDOLFTLISND LT
S\ A9 25 L. Tother) TEHZ V> b LET, [bedfabf]
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* 29 ERSNW-EFRA

22 HEH AL RS e
CommitTs commit_timestamp

MultiXactMember | multixact_member

MultiXactOffset multixact_offset
Notify notify

Serial serializable
Subtrans subtransaction
Xact transaction

3.213. A7 F 424 H—
L0 S TR OSRIRES NS L H1C R £ LT,

[0 GROUP BY 4J
EEF %> 72 GROUP BY 428 Y — MIEIZERNEWGS . SIO ANEZ 2179 2 &

TY—PMRHEEZHHM TED X 5CRDELE, COBHFEEFANAT A —F—
enable_group_by_reordering % on [ZRET 5 Z & THIZRV T (F 74/ b on),
[0452b46]
%1 76 PostgreSQL 17 D EITEH

postgres=> EXPLAIN (COSTS OFF) SELECT COUNT () FROM datal GROUP BY col2, coll ;

QUERY PLAN

GroupAggregate

Group Key: coll, col2

—> Index Only Scan using idx1_datal on datal
(3 rows)
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%l 77 PostgreSQL 16 D E{TFE

postgres=> EXPLAIN (COSTS OFF) SELECT COUNT (*) FROM datal GROUP BY col2, coll ;
QUERY PLAN

GroupAggregate
Group Key: col2, coll
-> Sort
Sort Key: col2, coll
—> Seq Scan on datal

(5 rows)

[J UNION o iiEfk
#77 = U —WNIZ UNION 4] % & o5 T Merge Append 2MEH T2 K o120 F L
77o TEKIT Sort NMEET L7z, [66c0185]

%1 78 PostgreSQL 17 D ETFE

postgres=> EXPLAIN (COSTS OFF) SELECT GOUNT () FROM
(SELECT c¢1 FROM mergel UNION SELECT c1 FROM merge2)
QUERY PLAN

Aggregate
-> Unique
-> Merge Append
Sort Key: mergel.cl
-> Index Only Scan using mergel_pkey on mergel
-> Index Only Scan using merge2_pkey on merge2

(6 rows)
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%l 79 PostgreSQL 16 D E{TE

postgres=> EXPLAIN (COSTS OFF) SELECT GOUNT () FROM
(SELECT c1 FROM mergel UNION SELECT c1 FROM merge2) ;

QUERY PLAN
Aggregate
-> Unique
-> Sort
Sort Key: mergel.cl
—>  Append
-> Seq Scan on mergel
-> Seq Scan on merge?
(7 rows)

O X9BWISINOTINULL N> RV v
ISNULL 4], ISNOT NULL )iz % U CAREAR TG 2 BT 2 b A FEE S E L,
[b262ad4]

%1 80 PostgreSQL 17 D E1T#HE

postgres=> ¥d datal
Table “public.datal”

Column | Type | Collation | Nullable | Default
cl | integer | | not null |

c2 | character varying(10) | | |
Indexes:

“datal_pkey” PRIMARY KEY, btree (c1)

postgres=> EXPLAIN SELECT COUNT (*) FROM datal WHERE c1 IS NOT NULL ;
QUERY PLAN

Aggregate (cost=17906.00..17906.01 rows=1 width=8)
-> Seq Scan on datal (cost=0.00..15406.00 rows=1000000 width=0)

(2 rows)
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%l 81 PostgreSQL 16 D ETFE

postgres=> ¥d datal
Table “public.datal”

Column | Type | Collation | Nullable | Default
cl | integer | | not null |

c2 | character varying(10) | | |
Indexes:

“datal_pkey” PRIMARY KEY, btree (c1)

postgres=> EXPLAIN SELECT COUNT () FROM datal WHERE c1 IS NOT NULL ;
QUERY PLAN

Aggregate (cost=17906.00..17906.01 rows=1 width=8)
-> Seq Scan on datal (cost=0.00..15406. 00 rows=1000000 width=0)
Filter: (c1 IS NOT NULL)

(3 rows)

O X v EBEWifFs] DISTINCT 4Lz
DISTINCT 4% £f> SELECT X% /37 L VFITT BRI Gather Merge Z#FJH Tx %
ko7 L7, [7e0ade0]

%l 82 PostgreSQL 17 D ET#HE

postgres=> EXPLAIN (COSTS OFF) SELECT DISTINCT c2 FROM datal ;
QUERY PLAN

Unique
—-> Gather Merge
Workers Planned: 2
-> Sort
Sort Key: ¢2
-> HashAggregate
Group Key: c2
-> Parallel Seq Scan on datal

(8 rows)
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% 83 PostgreSQL 16 ¥ CTOREITFHE

postgres=> EXPLAIN (COSTS OFF) SELECT DISTINCT c2 FROM datal ;
QUERY PLAN
Unique
-> Sort
Sort Key: ¢2
-> Gather
Workers Planned: 2
—> HashAggregate
Group Key: c2
-> Parallel Seqg Scan on datal
(8 rows)

O GiST A>T v 7 A
GiST A > v 7 A, SP-GiST 1 > v 7 2 T% Incremental Sort ZF|HTX 5 L9
720 F L7z, [625d5b3]

%l 84 PostgreSQL 17 D ET#HE

postgres=> CREATE INDEX idx1_gistl ON gist1 USING GIST (c1) ;
CREATE INDEX
postgres=> EXPLAIN (COSTS OFF) SELECT c1, 2, c1<->POINT(5,5) dist FROM gist1
ORDER BY dist, ¢2 LIMIT 1 ;
QUERY PLAN

Limit
> Incremental Sort
Sort Key: ((c1 <—> ' (5,5)" ::point)), c2
Presorted Key: ((c1 <-> " (5,5)" ::point))
—> Index Scan using idx1_datal on datal
Order By: (c1 <=> " (5,5)" ::point)

(6 rows)
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%1 85 PostgreSQL 16 ¥ TOREITFHE

postgres=> EXPLAIN (COSTS OFF) SELECT c1, c2, c1<->POINT(5,5) dist FROM datal
ORDER BY dist, c2 LIMIT 1 ;

QUERY PLAN
Limit
-> Sort
Sort Key: ((c1 <=> " (5,5) ::point)), c2
-> Seq Scan on datal
(4 rows)
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3.3. INGA—Z—DEEF

PostgreSQL 17 TIZLL FDO/RT A —F —NEHRINE LTz,

3.3.1. BMENf=/5A—2—
PLFDONRT A== BINEnE LTz, [7750fef, a14354c ,2cdf131, 174¢480, 0452b46,

5lefed8, 53¢2a97, bf279dd, d3ae2a2, 210622¢, 705843d]

£ 30 BMENT/NRT A—F—

INTA—=H— #il]  (context) T 7 4V ME
allow_alter_system ALTER SYSTEM XD FEITZF 35 | on
(sighup)
commit_timestamp_buffers AIV M HAALRE T Xy |0 (HE)
= D% % (postmaster)
enable_group_by_reordering | GROUP BY O Ak 2 il on
(user)
event_triggers A4 X MU T —0OF%A | on
(superuser)
huge_pages_status Huge Pages Zfio> T\ 502 %R T
(internal)
io_combine_limit fx X Raad/Write 7' & v 7 # 128kB
(user)
max_notify_queue_pages NOTIFY/LISTEN % = —|Z#| Y % T | 1048576
HNDERKRN—U% (postmaster)
multixact_member_buffers < IF e b TP T g DA N— | 32
Xy v a¥E (postmaster)
multixact_offset_buffers < IF e vV I varoF Ty | 16
e FrvaRKE (postmaster)
notify_buffers LISTEN/NOTIFY A v&— % v v | 16
v 2 O (postmaster)
serializable buffers VUTTAY TN v T g | 32
X v v 2D E (postmaster)
standby_slot_names AR UINA o T —=HRX=ZAD LT | "
—Yay - Any b (sighup)
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INT A—H— B (context) 77 4V MAE
subtransaction_buffers Y7 T UFTar Ty |0 (HE)
DR f# (postmaster)
summarize wal WAL %~V —%H /7 off
(sighup)
sync_replication_slots L) r—gy s 2y FOREEZ | off

179 D> (sighup)

trace_connection_negotiation | SSL xF = —3 5 D h L—RX %L | off

% (postmaster)

transaction_buffers KooV rvary e AT —F A Xy | 0 (HE)

A=)

v v DR E (postmaster)

transaction_timeout NZ oW T a VEITRBIO X A L7 | 0
7 b (user)

wal_summary_keep_time WAL W~ U — ORI 10d
(sighup)

L1 allow_alter_system

Z DT A —%— X ALTER SYSTEM X OFETEFHFAITHNERELET, 774V
MEIX on T ALTER SYSTEM XA FATTE LT, ZDNRT A—F—HE% ALTER
SYSTEM X CTEE T2 Z LIXTEEHA,
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%] 86 ALTER SYSTEM XD FATH#F Al

postgres=# SHOW al low_alter_system ;
-[ RECORD 1 ]——— +—

allow_alter_system | off

postgres=# ALTER SYSTEM SET work_mem="16MB’

ERROR: ALTER SYSTEM is not allowed in this environment
postgres=# SELECT pg_reload_conf () ;

-[ RECORD 1 ]——+——

pg_reload_conf | t

postgres=# SHOW al low_alter_system ;
-[ RECORD 1 ]——— +—

allow_alter_system | on

postgres=# ALTER SYSTEM SET allow_alter_system = off ;

ERROR: parameter “allow_alter_system” cannot be changed

[l huge_pages_status

sXT A —%—huge_pages *7 7 + /L ME (try) D56, Huge Pages OEUFIZR L
A Thbue 7 hMThvEY A, /X7 A —% —huge_pages_status ZEiT 52 &£ T
77 A% —7h Huge Pages ZF|H L TWO N EfERTE £7,

£ 31 BUSFIRRRE

A E M At B ik

on Huge Pages %ffi~>T\\%

off Huge Pages %ffi > T 720

unknown A~HH R 25 DHFERSND

[] transaction_timeout

NZoW 7 va ORERRETRMZIVRBEMATHEELET, ¥4 L5707 NBERETS
v g IREICEIiENET, T4V MEIZO T, XA LT T MIRAELER
/\/o
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Bl 87 NFvFrvar - FALT YR

postgres=> SET transaction_timeout = ' 10s’ ;

SET

postgres=> BEGIN ;

BEGIN

postgres=+> SELECT pg_sleep(10) ;

FATAL: terminating connection due to transaction timeout

server closed the connection unexpectedly
This probably means the server terminated abnormally
before or while processing the request.

The connection to the server was lost. Attempting reset: Succeeded.

3.3.2. EEEIN=N\FTA—F—
PAFD/NT A —H — I3k E RO IR N A S E L7, [d0c2860, e48b19¢, 7¢3fb50]

K 32 BRININRTA—F—

RIGRA—H— EHENE

wal_sync_method Microsoft Windows B8 CTIIi%EfE fsync_writethrough
PERTE <R L,

log_connections trust BEFREOERAHE T EINA L HICR 0 LT,

log_replication_commands | V7'V —ay « 2Any FOBIEHRNDE TSNS X9
20 E L,

3.33. TIA I MEREESINI=/INTA—4—
UUTFORT A= —13F 7 40 MESETSE Lz, [98£320e]

K 33 T74N MEPERSNINRTA—F —

INT A—H — PostgreSQL 16 | PostgreSQL 17 | i+
server_version 16.3 17betal
server_version_num 160003 170000
vacuum_buffer_usage_limit | 256kB 2MB
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3.3.4. BlIfgE N =/RTA—2—
UTFDONRT A= =TI S vE L=, [884eeeb, f691f5b, c7a3e6b]

# 34 IR S NIT A —5—

INT A —H— bz

db_user_namespace FIHENEZEALEW 2T SN CHIBRSILE LT,

old_snapshot_threshold | IEfElE & /X7 +—< 2 ZDMBENH - 77 DHIBRShE L
Too HELWHEAETIZH 5 720 RYGE SN2 EBEAHI T
L AR D 9

trace_recovery_messages | pg_waldump 2~ RETRETZ 5 7-0HIBRESNE L,
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34 A—T 1T DEF
2—F 4 VT4« aw ROERMEYES 2 LEI,

3.4.1. clusterdb
—all oA T g U ERFERCEZ D X )12 £ L7, [1b49d56]

] 88 --all 7> 3 &--table 7 a3 v

$ clusterdb —all —table=data
clusterdb: clustering database “demodb”
clusterdb: clustering database “postgres”

clusterdb: clustering database “templatel”

3.4.2. configure
configure =1~ > RIZIZLL FORENEE SN E LT,

O RN—=Yg o Hh
a2 REATEFIC LLVM & OpenSSL OA— g U IEND L9720 L,
[5e4dach, 55a428al

% 89 configure =< FDOFEfFa J

$ . /configure —with—-1lvm —with-ssl=openssl|

checking for |lvm-config... /usr/bin/llvm-config
configure: using [lvm 12.0.1

checking for openssl... /usr/bin/openssl|
configure: using openssl: OpenSSL 1.1.1k FIPS 25 Mar 2021

O APz iar-RAr bOFEME

ATzl var R Ay NIBBENIAZ La— REFTTEH L1 L, HHER G
EDOT A NEEZET HHEETT, ZOHREZFIH T 572 DI21F configure =1~ > REATEE
|Z--enable-injection-points Z{EET 2L ENH VY £9, [d86d20f]
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3.4.3. initdb
initdb =~ > RIZIZLL FOMEREN R S v E L7z, [2d819a0, £69319f]

[] --locale-provider
n/r—b s 7FuaR A —L L Chbuiltin #f5ETEH L9272V E LT,

] --builtin-locale
EN A ealr— b T ang X —pnalr—LEFRET H--builtin-locale 47> = 0%

BNERE L,

%1 90 builtin & 7 —)L « Fu,3f ¥ —DERE

$ initdb ——locale—provider=builtin —builtin-locale=C. UTF8 data
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:
default collation provider: builtin
default collation: C.UTF-8
LC_COLLATE: GC.UTF-8

3.4.4. pg_archivecleanup
pg_archivecleanup =~ > RIZIZLL FOMEE BN S AvE L7z, [dd7c60f, 3f8¢98d]

O BEWARIOA T g
H—FO4 7 a NZEWARIDBINESNE LT,

# 35 BINEhiRWAFva v

B | RWARIOA 7> gy | B

-d --debug BT —ZT7 Ny a7 w i LET,

n --dry-run HIBRS LD 7 7 A VA AR E I L E T,
X --strip-extension=EX7T | 7 7 A VAP ORNT DIE T2 E L E T,
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O BARY—- 77 A LDOHIER
t A RY— -« 77 A L%EHIERT 5--clean-backup-history 47> 2 > (&EfiEE-Db) ANEM
SNE LT,

3.4.5. pg_combinebackup
FrLuvva~< > R pg_combinebackup 2AEMSNE LTz, ZOa~vy NIN—ANNy 77
TN T T~ —Y LET, [de21234]

* 36 XA TSvav

FFva v KM | S

--debug -d TNy TIEHROH T

--dry-run ‘n T A N DOHBFAT

--no-sync -N A~ L— VR [0
--output -0 Mhkrs 4127 Y
--tablespace-mapping=OLD=NEW | -T RAR—2AD~ BT
--manifest-checksums=METHOD | - ~=T7xANDF = v HLEE
--no-manifest - ~v=7xARNEMHHLZN
--sync-method=METHOD - A M L—=VRIA Y v ROFEE
--clone - clone ¥ A7 Iz — )LD
--copy-file-range - copy_file_range > A7 A 21— L DA
--help -2 VT EHRD T

--version -V N—=2 g AMEROHT

#1 91 pg_combinebackup =~ FDELT

$ pg_combinebackup back. 1 back. inc1 —output=data. 2

$ Is data.2

PG_VERSION current_logfiles pg_dynshmem pg_multixact pg_snapshots
pg_tblspc postgresql. auto. conf

backup_Ilabel global pg_hba. conf pg_notify pg_stat
pg_twophase postgresql.conf

backup_manifest log pg_ident.conf pg_replslot pg_stat_tmp
pg_wal

base pg_commit_ts pg_logical pg_serial pg_subtrans
pg_xact
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3.4.6. pg_createsubscriber

#FrLwvva~ > K pg_createsubscriber 2B E L7z, ZOa~wy RiZA MY —I v
T LTV Tr—a VDAZ U NA Y — N5l L 7 r— 3 VDAZ L NA =N
—CEWLE T, Zoavxy AT L ELMREe ok LY r—3 g VREOH
FRFIZRAET 20T — X o a v —AfM AT 5 Z & T, [d44032d]

£ 37T £t TFvav

FTav FEIE | i

--database=DBNAME -d SUBSCRIPTION % {Epkd %7 — & ~—
A

--pgdata=DATADIR -D BT HARN) =07 - LTV r—
DT —HENRN—R e T AL

--dry-run n EHLDT A K

--subscriber-port=PORT By YT AT FGAN—DR— "EH

--publisher-server=CONN -P IRT Y v — DR SUT S|

--socket-directory=DIR -s Yoy NHAT 47 Y

--recovery-timeout=SECS -t VANRYFZETEALT 7 NED)

--subscriber-username=USER -U SUBSCRIPTION pii &%

--publication=NAME PUBLICATION D4 Hi

--replication-slot=NAME V7Y r—vay s Any M

--subscription=NAMFE SUBSCRIPTION #

--verbose v R TR RO )

--config-file=FILE RET 7 AIDINA

--version -V IN— g ANEHROH T

--help -? fERITEDH )

%l 92 pg_createsubscriber =~ FDFELT

$ pg_createsubscriber -D data.stby ——publisher-server="host=dbsvr1 port=5432

dbname=postgres’

LOG: redirecting log output to logging collector process

HINT: Future log output will appear in directory “log”

LOG: redirecting log output to logging collector process

HINT: Future log output will appear in directory “log”
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pg_createsubscriber =~ > ROFEITITIZLL F OFEN LI T,
0 T4~ —P— =T A —%—wal_level |T logical IZFHE L 7,
@ AHUINA A URFURAFTEIELTOWDHMENDH Y 7,

pg_createsubscriber =~ FZFE[TTH L, I~ —Hh—N_"—THHREINT-T —
L2 _X—2AD4T7—7 /L (FORALLTABLES) % f5&E L C PUBLICATION &imEiL 7"V &
—Y gy Ay MIMERENE T, AZ ALY —R—ZA N =T« LT Y Fr—
3 DAL N TIE7e< 72 v, SUBSCRIPTION NMEEE T,

T =) —Hh—N—TEK & D PUBLICATION & L7 U r— g« Zmy M,
A LB N A B — N —ZHERKR S L Dd SUBSCRIPTION 4 @ 5 7 #+ /b b I1X

[pg_createsubscriber_{DB OID}_{Z > & 1 &%) T,

3.4.7. pg_basebackup
pg_basebackup =~ RIZIZLL FOFERE N EHE SN FE LT,

(0 --dbname 47" =z >

--write-recovery-conf 47> 5 > (-R) & [FEIKfIZ--dbname 7> 3> (-d) IZT7—# X
— 24 ZFEE LTc %6, postgresqgl.auto.conf 7 7 A /VIZFRE S 415 primary_conninfo /¥
TA=H—ORET = RX=2aB M s E T, [a145f42]

% 93 primary_conninfo /X7 2 — % —|Z dbname ;E/N

$ pg_basebackup -D back —-dbname="dbname=demodb” -R
$ cat back/postgresql. auto. conf

# Do not edit this file manually!

# It will be overwritten by the ALTER SYSTEM command

primary_conninfo = "user=postgres passfile=""/home/postgres/. pgpass’
channel_binding=disable port=5432 sslmode=disable ss|compression=0
sslcertmode=disable sslsni=1 ss|_min_protocol_version=TLSv1. 2

gssencmode=disable krbsrvname=postgres gssdelegation=0 target_session_attrs=any

|oad_balance_hosts=disable dbname=demodb’

O --help A7+ = v
A~V e Ay —UZ--checkpoint &7 v a DT 7V MENHE I END L O F
L7z, [cd02b35]
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%1 94 —-help =7 a v

$ pg_basebackup —help

pg_basebackup takes a base backup of a running PostgreSQL server.

General options:
-¢, ——checkpoint=fast|spread

set fast or spread (default) checkpointing

] --incremental 47> 3
22573y 7 7 w7 %AT 9 -incremental 47 Y 3 > (FEEE 1) MBS ELE, 20
T a NIRRT IO R~ =T 2 AN T A NDNRNAEBIRELE T,

3.4.8. pg_dump
pg dump 2~ RIZIZLL FOA 7 v a oniBinsihvE L,

O -filter 77> =3

pg_dump / pg_dumpall/ pg_restore =~ > Ri{Z-filter 7> a U RNEMSNE LIz, =
DATL a NAFL T T 7 ANMTEEND (FTEFBRAESND) ATV =7 FO—FERL
WLIZT7 7 ANERELET, 774D 74—~y MILLTO@EY T3, [abcf808]

T ANDT F—~< k
include £f=lX exclude #7xY FrDIEE ATV FONNEZ—

% 38 A7V =7 FOFEHE

A G FEDa~y K- F7va v

extension TUARAT VY --[exclude-]extension

foreign_data ST — 7 v --include-foreign-data

table T—T7 ) --[exclude-]table

table_and_children T —T N FFT—7) | --[exclude-]table-and-children

table data T—=T DT —H --exclude-table-data

table_data_and_children | 7—7 /L & 7 —7 /L | --exclude-table-data-and-children
DT —4

schema AF—~ --[exclude-]schema
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#1 95 --filter 7 3 >

$ cat filter. txt
include table datax

$ pg_dump —d postgres —filter=filter.txt -f postgres. dmp

] --exclude-extension 7> 3
B SN2 E = DPEEE Y 2 — V& FRINT 5 -exclude-extension 47T 3 »H%E
mEFE Lz, [522ed12]

3.4.9. pg_restore

RESNTAT V=7 MR LT BPETa I v M & 34T 5 --transaction-size 47
VarPBMEnE L, 774V FOEELSQLEMITa Iy FENET, TOF TV
3 0% SQL SCHALD 2 X w b & -single-transaction 47 v g VNZ K DHE—~F T s v
3 LB O P OBEA TR L £7, [959b38d]

5] 96 --transaction-size A7 a3 VOEE

$ pg_restore —help | grep transaction
-1, —single-transaction restore as a single transaction

——transaction-size=N commit after every N objects

3.4.10. pg_resetwal
~help 47> a v THAHEND ATV a VOERIEFNERESNE L, [b5dalbs]
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%1 97 ~-help =7 a v

$ pg_resetwal —help

Usage:

Options:
[-D, —pgdata=]DATADIR
-f, —force

or

-n, —dry-run
-V, —version
-7, —help

-e, —epoch=XIDEPOCH

-0, —next-oid=0ID

—wal-segsize=SIZE

pg_resetwal [OPTION]..

-c, —commit—timestamp-

-0, —multixact-offset=

-X, —next-transaction-

pg_resetwal resets the PostgreSQL write-ahead log.

DATADIR

data directory

force update to be done even after unclean shutdown

if pg_control values had to be guessed
no update, just show what would be done
output version information, then exit

show this help, then exit

Options to override control file values:

ids=XID, XID
set oldest and newest transactions bearing
commit timestamp (zero means no change)

set next transaction ID epoch

-1, —next-wal-file=WALFILE set minimum starting location for new WAL

-m, —multixact—ids=MXID, MXID set next and oldest multitransaction ID

set next 0ID
OFFSET set next multitransaction offset

-u, —oldest-transaction-id=XID set oldest transaction ID

id=XID set next transaction 1D

size of WAL segments, in megabytes

Report bugs to <pgsql-bugs@lists. postgresql. org>.
PostgreSQL home page: <https://www. postgresql.org/>

3.4.11. pg_upgrade

pg_upgrade =~ FIZIZLL T ORED BN S vE LT,
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O Y7 27 T A _R—DIRREREF
YT AT TANR—DIREEME XD L1220 Lz, URIONR— g U TIEAZT
— B DIMFFEENTWE LTz, [9a17bell

O avhnr- L7V r—ray - Aay hOBLT
Ty T — RRHIBITHE A —Ta - LY r—3 g0« 20 v FOSEERR
ENs Xy £ L7, [29d0a77]

[0 --copy-file-range 47 = >
Linux <°> FreeBSD £25% C copy_file_range v A7 LA a— /L& fioT7 7 A /LD A —%
1T9 47+ a »--copy-filerange BN S E Lz, [d93627b]

3.4.12. pg walsummary
o~ K pg walsummary VBN ENE Lz, Z0a~<wy REWAL Y~ —-77 AL
ORNEENT LE T, [eelbfdl]

xR 39 HEHTEDA SV av

FTrvav wEAEE | A k=
--indivisual 1 7y JIEHROFEMZ )

--quiet -q T 7 A NDIN— A DI FAT

--help -? EREOH )

% 98 pg_walsummary =< > KDEFT

$ pg_walsummary
pg_wal/summar i es/0000000100000000050000300000000005A829E8. summary
TS 1663, DB 1, REL 1259, FORK main: block 0
TS 1663, DB 1, REL 1259, FORK main: block 3
TS 1663, DB 1, REL 1259, FORK main: blocks 7..8

3.4.13. pgindent
pgindent 2~ ROF T v a UANELIE L7z, [387aecc]
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K 40 BEE WA T a v

EHEAIOF T arsh | BREOF a4 | W5

--show-diff --diff
--silent-diff --check
3.4.14. psql

psql 2~ RIZIZLL FOFBEREN FE SN E LT,

O £/ F R
B8 % PR BIS O F RIS A B S E Lz, [b575a26]

% 99 BEEIFMOET
postgres=> ¥df json_object_agg

List of functions

—[ RECORD 1 ]
Schema pg catalog
Name json_object agg

Argument data types | key “any”, value "any”

|

|
Result data type | json

|

|

Type agg

O ¥sf, ¥ef, ¥sv, ¥Yev A X a~v K
TROEIan  ZBET L0 FE L, BA—=Ya rTEZ I —0FAEL T
F L7, [390298f]

%l 100 1TKE I anr 0ER

postgres=> ¥sf funcl() ;

CREATE OR REPLACE FUNGTION public. funcl ()
RETURNS integer

LANGUAGE sq

RETURN 10
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[J ¥watch ##a~ K

¥watch A ¥ a2~ N/ 7 V% 773 min_rows (BIEE m) 2NEBIMEnE L
Too FESNTZ TNBBH 1 ENR L IR o TG E 1TV IR LB AT LE 3, FReofl
TlE.datal 7—7 A0 b2Z TUDRHIBRES N 72D ¥watch 2~ R T L TWET,
[f347ecT7]

B 101 B/NF TAEDIRE

postgres=> ¥watch 10 min_rows=1
Fri 24 May 2024 09:28:17 PM JST (every 10s)

cl | ¢2
_____ —
100 | datat
200 | data2
(2 rows)

Fri 24 May 2024 09:28:27 PM JST (every 10s)

(0 rows)

postgres=>

3.4.15. reindexdb

reindexdb =~ > RNIZIZLL T OMEENBIMILE L,

O A7 a0t

—all Lo AT a ERFERCEZ D X D120 £ LT, [24¢9284al

] 102 --all &7 g > &--schema A7 a v DIRE

$ reindexdb —all —schema=public
reindexdb: reindexing database “demodb”
reindexdb: reindexing database “postgres”

reindexdb: reindexing database “templatel”
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O 4k
—-jobs A7 a L -index A7 a VNFEIBHIMEATE 5L Lz, BAbT
—TNOBEA T v 7 A WINAERST D5 ENTEDH L1270 £, [47f99a4]

%l 103 -index A7 a > &-jobs =7 a v DIEE

$ reindexdb —jobs=2 ——index=idx_datal ——index=idx_data2

3.4.16. vacuumdb
-all S AT v g U ERRICHE 2D X 91270 F L7z, [648928c]

%] 104 --all A7 g > & --exclude-schema 473 g v~

$ vacuumdb —all —exclude-schema=public
vacuumdb: vacuuming database “demodb”
vacuumdb: vacuuming database “postgres”

vacuumdb: vacuuming database “templatel”

3.4.17. BROaATVF

UTDa<wy RTT 7 ANDA N —VRIITEZRET 547> 3 (--sync-method)
PDBMENE Lz, ZOA 7 v 3 idnosync 47 a U MEE I NT-HAITIT BRI 72
D £9, --syncmethod 47 v a RN EMINT-2—T 4 VT 41 ZLLTFO@YH T,
[8c16ad3, ccecbed]

initdb
pg_basebackup
pg_checksums
pg_dump

pg_rewind

pg_upgrade

--sync-method 4 7Y g NIFRETE HMEIZLL F D@ Y TT,
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F 41 F S a iTEETE AHE

REM | W

fsync fsync v AT L3 — /L& TT 7 A )VELIZHIROIZFEIT S (T 7440k
fiE)

syncfs | synefs VAT Lha—LEFESTT7 7 A NV AT LA2REFRT 5

#l 105 F 73 a > --sync-method DIEE

$ pg_basebackup -D back. 1 —sync—-method=fsync
$ pg_dump —d postgres -f dump.dat —sync-method=fsync

© 2023-2024 Hewlett Packard Japan, G.K. -




—

Hewlett Packard
Enterprise

3.5. Contrib €2 —/L

Contrib & ¥ = —/VIZBT 2 HERE LG L TV E T

3.5.1. amcheck

bt_index_check BE#IZ —EHIFI DIEAEVEEF = v 7 35 checkunique /3T A — X —/N B
MESE Lz, LFOFINEEF—HA > 7 v 7 A datal_pkey [ZHHEN Lo o T2 H D=
T7—%pRLTOET, [52e2087]

#1 106 checkunique /X7 A —% —DIE
postgres=# SELECT bt_index_check (' datal_pkey', true, true) ;

ERROR: index uniqueness is violated for index “datal_pkey”
DETAIL: Index tid=(1,84) and tid=(1,85) (point to heap tid=(0,84) and
tid=(0, 85)) page |sn=0/1573AB8

pg_amcheck =~ RIZH RIEEDILEE AT 9 --checkunique 47" > a2 U AEMEvE LT,

%l 107 --checkunique 73 = > DIFE

$ pg_amcheck —checkunique —d postgres
btree index “postgres.public. datal_pkey”:

ERROR: index uniqueness is violated for index “datal_pkey”

DETAIL: Index tid=(1,84) and tid=(1,85) (point to heap tid=(0,84) and
tid=(0, 85)) page |sn=0/1573ABS.

3.5.2. pg_buffercache
pg_buffercache ¥ = — /WL FOREABIN S L E Lz, [13453e€]

F 42 BMEh-E

R4 A kS
pg_buffercache_evict | /N> 7 7 77— /b EEO 7 v v 7 | SUPERUSER @ 4 F
ZHIRT 5, I
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3.5.3. pg_stat_statements
pg_stat_statements £ = —/LIZIZLL FOMTES BN S E L=,

[0 pg_stat_statements & = —DJLikE
pg_stat_statements v = —(Zi% /O B#EDF|RNEHE X, JIT BEB L ONZ A A AKX
TR OHNEM S E L=, [13d0072, 5147abl, dc9f8a7, 5a3423al

£ 43BN 73

5114 T—&% s

local_blk read time double precision a—J )b s T8y T Ot RERE]
local_blk_write_time double precision 02— s 7 a7 OEX ALK
shared_blk_read_time | double precision | A7 1 v 7 DOFEAIA IR
shared_blk_write_time | double precision | 7 1 v 7 OE XA

jit_deform_count bigint JIT deform ZLER[H%K

jit_deform_time double precision | JIT deform WLERFEf]

stats_since timestamp  with | A7 — b A N OFFHEUEER
time zone

minmax_stats_since timestamp with | A7 — N X ¥ N D&/ KRR
time zone 1537

£ M HIBRINTF
HIERZ14 B!
blk read_time shared_blk_read_time & local blk_read_time (2433

|
blk_write_time | shared_blk_write_time & local blk write time (2453 E|

O FEITxXoEHIk

SAVEPOINT 3, ROLLBACK TO 3. RELEASE 3. COMMIT PREPARED 3C.
PREPARE TRANSACTION 3. ROLLBACKT PREPARED . DEALLOCATE XX, %+ —
N—p— Rz CALL I T A —F —fl 5t & OE# & LT pg_stat_statements 7
— 7 RAFSIVE T, TERITFEE SN BRI 2 5 3T 2 IZRF SN TWE LT,
[31de7e6, 638d42a, bb45156, 11c34b3]
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%] 108 SAVEPOINT XD EHAL

postgres=> BEGIN ;

BEGIN

postgres=+> SAVEPOINT spl ;

SAVEPOINT

postgres=+> SAVEPOINT sp2 ;

SAVEPOINT

postgres=+> SAVEPOINT sp3 ;

SAVEPOINT

postgres=+> COMMIT ;

COMMIT

postgres=> SELECT calls, rows, query FROM pg_stat_statements WHERE
query LIKE ' SAVEPOINTY%'

calls | rows | query

3 0 | SAVEPOINT $1

(1 row)

#1 109 CALL X% #

postgres=> CALL overload(1) ;

CALL

postgres=> CALL overload('A’) ;

CALL

postgres=> CALL in_out (1, NULL, 1) ;

CALL

postgres=> CALL in_out(2, 1, 2) ;

CALL

postgres=> SELECT calls, rows, query FROM pg_stat_statements ;

calls | rows | query

1] 1 | <insufficient privilege>
1] 0 | CALL overload($1)

1] 0 | CALL overload($1)

2 | 0 | CALL in_out($1, $2, $3)

(4 rows)
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%] 110 PREPARE 3X. COMMIT X D% #i

postgres=> BEGIN ;

BEGIN

postgres=+> PREPARE TRANSACTION ' Transactiontl’
PREPARE TRANSACTION

postgres=> COMMIT PREPARED ' Transaction#1’
COMMIT PREPARED

postgres=> BEGIN ;

BEGIN

postgres=+> PREPARE TRANSACTION ' Transaction#2’
PREPARE TRANSACTION

postgres=> COMMIT PREPARED ' Transaction#2’
COMMIT PREPARED

postgres=> SELECT calls, query FROM pg_stat_statements ORDER BY query :

calls | query

1 | <insufficient privilege>
2 | BEGIN

2 | COMMIT PREPARED $1

2 | PREPARE TRANSACTION $1

(4 rows)

[0 pg_stat_statements_reset BH%k

pg_stat_statements_reset BI%iZ/3F A —# —minmax_only MBS vE L7z, DX
T A—H —% true IZRIET D &, NME F/ME (min_plan_time %], min_exec_time %]
%) OFH|EY By hTx %, [43cbedal
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f 111 B/ BXREOY Y b
postgres=# SELECT query, calls, min_exec_time FROM pg_stat_statements
WHERE queryid=228406429875636958 ;

query | calls | min_exec_time

SELECT COUNT (x) FROM datal | 2 | 20. 938

(1 row)

postgres=# SELECT pg_stat_statements_reset (0, 0, 228406429875636958, true) ;

pg_stat_statements_reset

2024-05-24 15:35:14.552288+09

(1 row)

postgres=# SELECT query, calls, min_exec_time FROM pg_stat_statements
WHERE queryid=228406429875636958 ;

query | calls | min_exec_time

SELECT COUNT (x) FROM datal | 2 | 0

(1 row)

3.5.4. postgres_fdw
postgres_fdw & ¥ = — /UIZIZLL FOMREN S L E L,

O = ANOEHE
VE—hT—TNCT IV BARTEHT 74V D1 X T VTKT DA F230.01 525 0.2
WCEFEINE L, [cac169d]

[0 EXISTS A5
[il— FOREIGN SERVER ®O7 — 7 VT H ST EXISTS f)% U &— b THEFT
T&E5 X910 £ L7, [824dbeal

[824dbeal
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%l 112 PostgreSQL 17 DEITHH
postgres=> EXPLAIN (VERBOSE, COSTS OFF) SELECT COUNT (x) FROM datal d1

WHERE EXISTS (SELECT * FROM data2 d2 WHERE d1.c1 = d2.¢1)
QUERY PLAN

Foreign Scan
Output: (count (x))
Relations: Aggregate on ((public.datal d1) SEMI JOIN (public.data2 d2))
Remote SQL: SELECT count (*) FROM public.datal r1 WHERE EXISTS (SELECT NULL
FROM public. data2 r2 WHERE ((r1.c1 = r2.¢1)))

(4 rows)

%1 118 PostgreSQL 16 D FEFTE Hi

postgres=> EXPLAIN (VERBOSE, COSTS OFF) SELECT GOUNT (*) FROM datal d1
WHERE EXISTS (SELECT * FROM data2 d2 WHERE d1.cl1 = d2.c¢1)
QUERY PLAN

Aggregate
Output: count (%)
-> Hash Semi Join
Hash Cond: (d1.c1 = d2.c1)
-> Foreign Scan on public.datal di
Qutput: d1.ct
Remote SQL: SELECT c¢1 FROM public. datat
-> Hash
Qutput: d2.ct
-> Foreign Scan on public.data2 d2
Output: d2.cl
Remote SQL: SELECT c¢1 FROM public. data2
(12 rows)

3.5.5. Itree
—HRBE TNy Va2 AT I AERIHTES X 912720 £ L7, [485f0aal
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Bl 114 ltree HIZF B2 Ny V2 « L T v 7 ZAOF|H

postgres=> ¥d |treel
Table “public. Itreetl”
Column | Type | Collation | Nullable | Default

path | ltree | | |
Indexes:
“path_hash_idx” hash (path)

postgres=> EXPLAIN (COSTS OFF)
SELECT * FROM Itreel WHERE path="Top. Hobbies. Amateurs_Astronomy’
QUERY PLAN

Index Scan using path_hash_idx on |treel
Index Cond: (path = 'Top.Hobbies. Amateurs_Astronomy’ ::ltree)

(2 rows)

3.5.6. injection_points

JEBEE ¥ = — /L injection_points 7% src/test/modules/injection_points 7 « L' 7 k U |ZiB
MENE Lz, TOFVa—WIHEARN A V=l g RA > NERHT 588505
X TV EJ, injection_points T ¥ = —/LIZLL FO B # #4E L £ 9, [49cd2b9,
f587338]

* 45 BINE B

Eapred B!

injection_points_attach Aoyl vay s RmA 2 bOVER
injection_points_detach Ao ay - R_RA L NOYIE

injection_points_run ATz ay s R"A Y NOFEAT
injection_points_set_local | f > V=7 v a R A v hOFETEBED 7 v X [RE

injection_opints_wakeup | A > ¥ =7z « ARA 2 FNOFRT
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3.5.7. test_radixtree

VLR 2 2 — /L test_radixtree 73 src/test/modules/test_radixtree 5 4 L7 b VIZIEME
NWFE L7z, ZOPEETY 2 —/bX 2013 (2 Viktor Leis. Alfons Kemper 35 X O Thomas
Neumann |Z £ Y %3 &7 ¢ [The Adaptive Radix Tree: ARTful Indexing for Main-
Memory Databases]| (https://[ieeexplore.ieee.org/document/6544812) ™7 A k SE4ETH,
[ee1b30f]

£ 46 BINEh7-Ba%k

BE% 4 A i3
test_radixtree Radix Tree DT A K& FE{T79 5

] 115 test_radixtree JLIRE Y = — /L DF|H

postgres=# CREATE EXTENSION test_radixtree ;

CREATE EXTENSION

postgres=# SELECT test_radixtree() ;

NOTICE: testing node node-4 with shift 0 and ascending keys
NOTICE: testing node node-4 with shift 0 and descending keys
NOTICE: testing node node-4 with shift 8 and ascending keys
NOTICE: testing node node-4 with shift 8 and descending keys
NOTICE: testing node node-4 with shift 56 and ascending keys
NOTICE: testing node node-4 with shift 56 and descending keys
NOTICE: testing node node-16-1o with shift 0 and ascending keys

NOTICE: testing node node-256 with shift 56 and ascending keys
NOTICE: testing node node-256 with shift 56 and descending keys

test_radixtree

(1 row)

3.5.8. test_tidstore

JEREE Y = — )L test_tidstore 7% src/test/modules/test_tidstore 7« L7 k U (ZiBAI S 4
F L7, test_tidstore & = — /LI KEHZ: TID O v b EZZWEANLRGFT HT2DODOT A
ke EYa2—LTY, [30e1442]
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£ 47T BMS 7B

e it D%
test_create T A S OERL

check_set_block_offsets ARTHOTID %7 LAk L THEGIE
test_is_full AE—bSNET vy

test_destroy T A~ O

3.5.9. xid_wraparound
JEIEE Y = — /b xid_wraparound 7% src/test/modules/xid_wraparound 7 4 L7 K U |Z

BMENE L, ZOFY2—/E T %7 v a o ID ZiICED 2 B Rt s

TWET, [e255b64]

£ 48 BIMMEN7=E%K

e i ik

consume_xids NZ W7y ar ID BRE LEED 5

consume_xids_until cZoW 7 arIDERELEEE CHD S

Bl 116 hF s a v ID OEH

postgres=# CREATE EXTENSION xid _wraparound ;
CREATE EXTENSION

postgres=# SELECT txid_current() ;

txid_current

153

(1 row)

postgres=# SELECT consume_xids (' 100000000') ;
NOTICE: consumed 10000055 / 100000000 XIDs, latest 0:10000809
NOTICE: consumed 20000864 / 100000000 XIDs, latest 0:20001618

NOTICE: consumed 90004750 / 100000000 XIDs, latest 0:90005504

consume_xids

100000754

(1 row)
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3.5.10. Z Ntk
FETHBH LS N, UTOT A NAVEEEY 2 —/L2 sreftest/imodules 7 4 L7 b
VOLTICEBmMENE Lz,

#F A9 BMENTIEEEY 2 —

TV a—V4 B

test_dsa #AE =Y 7 (DSA) OF A b « ¥ 2 —/1[325(540]
test_dsm_registory | B3t A€V — (DSM) k7 A b « £ 2 —/1[8b2bcf3]
test_json_parser JSON RX—2HF A k + £ 2—/1[3311ea8]

test_resowner VY —R « F—F—HEEEDT A b + Y 2—/1[b8bff07]

© 2023-2024 Hewlett Packard Japan, G.K. -



https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=325f54033e59499cfc087932f68eec5356061640
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=8b2bcf3f287c79eaebf724cba57e5ff664b01e06
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=3311ea86edc7a689614bad754e17371865cdc11f
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=b8bff07daa85c837a2747b4d35cd5a27e73fb7b2

—

Hewlett Packard
Enterprise

S$%(ZL71- URL

KEEOVERIZIX, L FO URL #&&IC L% Lo,

e Release Notes
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