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IvorySQLEIEE B Bl IR EF AR EFEE BT CentOS 8 X, CentOS Stream 9Lz UbuntuF 4o
PRIR T =
REFIEFIFREFARIIRIER S /Cent0S Stream 9o

MyumiRZLE vorySQLEIEZE
- REFIES

LZEABLUE—EF, FWTErootE, LEMEAYLIZBFINIT. XELivorysglA -6,
WA EEsudo A

- FER®

B4R HEIvorySQL yum RBC & S 1 /etc/yum.repos.d/ivorysql.repo

vim /etc/yum.repos.d/ivorysql.repo

[ivorysql4]

name=IvorySQL Server 4 Sreleasever - $hasearch

baseur l=https://yum.highgo.com/dists/ivorysql-rpms/4/redhat/rhel-$releasever-Sbasearch

enabled=1
gpgcheck=0

RFBREE, ZEElvorySQL4

$ sudo dnf install -y ivorysql4 ivorysql4-server ivorysql4-contrib ivorysql4-test

[FHaREE, BIREBWEREE /usr/local/ivorysqlE&IZ FRYivorysql-version(30:ivorysql-
4) X RN


https://www.ionos.com/help/server-cloud-infrastructure/server-administration/creating-a-sudo-enabled-user

AT LU N e Rivorysqgl A TEAY :

$ sudo chown -R ivorysql:ivorysql /usr/local/ivorysql

- EEMIREE

KLU TECES N~/ .bash_profileXX 5 A sourcesn 1z XA B IR T8 AR

PATH=/usr/local/ivorysql/ivorysql-4/bin:SPATH
export PATH
LD_LIBRARY_PATH=/usr/local/ivorysql/ivorysql-4/Llib

export LD_LIBRARY_PATH

PGDATA=/usr/local/ivorysql/ivorysql-4/data
export PGDATA

$ source ~/.bash_profile

- BUREET

$ initdb -D /usr/local/ivorysql/ivorysql-4/data

Hp- DS AREEHIEENSIER R, ESSHERGE, BEAInitd --helpss<LIREL,

© BEEIEERS

$ pg_ctl -D Jusr/local/ivorysql/ivorysql-4/data - ivory.log start

HAA-DEHARIEEHREENMIEE R, NR(V4-0:3EENRL S| ELE TPGDATA, NhzZ#Hr gk, -
ZHAKEERSER. BEEZSMERTTE, BEApg_ctl--helpsnIRE

BEWINIREER R

$ ps -ef | grep postgres

ivorysql

3214

4/bin/postgres

ivorysql
ivorysql
ivorysql
ivorysql

ivorysql
ivorysql

3215
3216
3218
3219

3220
3238

1

0 20:35 ?

00:00:00 /usr/local/ivorysql/ivorysql-

-D /usr/local/ivorysql/ivorysql-4/data

3214
3214
3214
3214

3214
1551

0 20:35 ?
0 20:35 ?
0 20:35 ?
0 20:35 ?

0 20:35 ?
0 20:35 pts/0

00:00:00 postgres: checkpointer
00:00:00 postgres: background writer
00:00:00 postgres: walwriter

00:00:00 postgres: autovacuum Llauncher

00:00:00 postgres: logical replication launcher
00:00:00 grep --color=auto postgres



docker5TVETT
- MDocker Hub_E3REXIvorySQLER

$ docker pull ivorysql/ivorysql:4.0-ubi8
- iz17IvorySQL

$ docker run --name ivorysql -p 5434:5432 -e IVORYSQL_PASSWORD=your_password -d
ivorysql/ivorysql:4.0-ubi8

- BENorySQLAZRIZITEEMI

$ docker ps | grep ivorysql

CONTAINER ID  IMAGE COMMAND CREATED STATUS
PORTS NAMES
6faa2d0ed705 ivorysql:4.0-ubi8 "docker-entrypoint.s:--" 50 seconds ago Up 49

seconds  5866/tcp, 0.0.0.0:5434->5432/tcp  ivorysql

SIEEER
psqUEEEUREE

$ psql -d <database>
psql (17.0)
Type "help" for help.

ivorysql=#

Hep-
dBHARIEE B EEETINEIEER M. IvorySQLERIAER ivorysqlEdEE, BiRMEMAHIIvory
SQLERfERBE B foiEt&postgres#iEiE, AEBECIZivorysqlBUEE, RahR4sEIIvorySQ

LM AF eI Fivorysq LEUHERE, FILIEREEE,

ZEWERTE, BEFEApsql --helpfi$IREL

(r) DockerizfTIvorySQLBY, BERMEMINSEL, W psql -d ivorysgl -U ivorysgl -h 127.0.0.1 -p
\ 5434

WAE A LAFHIE A vorySQLM ! R X AE R !
BERF/ELZLENT, BEZLEIEH

HE mir
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TERERS) Unix
FaLE, vorySQLRENE ps IREBEFIRE, XiF MRS EHE R LIBARIR. — D244

$ ps auxww | grep “postgres

postgres 15551 0.0 0.1 57536 7132 pts/0 S 18:02 0:00 postgres -i
postgres 15554 0.0 0.0 57536 1184 ? Ss  18:02 0:00 postgres: background

writer

postgres 15555 0.0 0.0 57536 916 ? Ss  18:02 0:00 postgres:
checkpointer

postgres 15556 0.0 0.0 57536 916 ? Ss 18:02 0:00 postgres: walwriter
postgres 15557 0.0 0.0 58504 2244 ? Ss  18:02 0:00 postgres: autovacuum
Launcher

postgres 15558 0.0 0.0 17512 1068 ? Ss  18:02 0:00 postgres: stats
collector

postgres 15582 0.0 0.0 58772 3080 ? Ss 18:04 0:00 postgres: joe runbug
127.0.0.1 idle

postgres 15606 0.0 0.0 58772 3052 ? Ss  18:07 0:00 postgres: tgl
regression [local] SELECT waiting

postgres 15610 0.0 0.0 58772 3056 ? Ss  18:07 0:00 postgres: tgl

regression [local] idle in transaction

(ps  FERARBETERTFEME, EEETNHATEHESZ, XMIFREF—PRIEM Linux
248) o HIEXENE—PDHIERIRSFEHIZ. NEETHGMSSHMES EWBHIEAAL, B X
WA MHRERTHEBHENEE LIFERE WRMELKERFZNTEIZITMESS, “FitisE
g2 BB A=, B “BohdERS) HIERURILURER) o MRS — P HERE— N E—IE
FinEERIARS S HIE. 8 N XMHRESBER ST ERREN XML

postgres: user database host activity

EIREFIREEREa#T, AR SEEUR (FRE) ZVGRSAE, BasiEnasatiZ. Jhn)
pILE WE EPFEF—IEFRES) ( EESFTHNE (F—1 BEGIN REFFEFIR) HE o<
KAFZ, FE0°SELECT » iBH, MRRSHSHEEEFF—TPEERIEREH,

CEFT SRENNE ERMEE T, FELEERIGIFH, AR LR $HZ2 15606 IEESFHAZ 15610
FERVE S SH ERILEM—LE8 (#42 15610
%E?@%%,Eﬁ&ﬁﬁ@%ﬁ%ﬁoﬁﬁg%ﬁﬁﬁ¢,ﬂ%%%ﬁﬁwjmm%%mg%%iﬁ@%
TIH) o

WERACE 7 cluster_name, MEHENEF WR=ERE ps B

$ psql -c 'SHOW cluster_name'
cluster_name

serverl
(1 row)

10



$ ps aux|grep serverl
postgres 27093 0.0 0.0 30096 2752 ? Ss  11:34 0:00 postgres: serverl:

background writer

WNRIREL XM T update_process_title, BBAATNETRER AW EHT, AR FTHIZW B EIBIET &
WE—N. AREFELEXFMAILUAE M S TERNTHE, EFHEFE LATHE,

TN
SolarisTE 2R IBVAIE, RATEIEA " /usr/uch/ps” M-AZ /bin/ps o
MEFERAMD w IS, MAE— FIh, IRX postgres” s BVRAIEALMAE — LRSS
SRHIZRMEMEN ps RKEEBT. NRIMEERELI=1TEXK, S8TRSHHEN ps BHRKER
9ARY " postgres” 88017, command line.

geitisees

lvorySQLBY it isees B— S IENIR SRS EHE SR F RS
B0, XSRS P LOWERAZRSBYIARITEL, 2R DURBERA MAITHRET T, EXRIRES DRPAE
1728, S RVBEMNDIEIEREE. SHRETERBRS EX KRB NS BRI R = B8

o

vorySQLBSZFFR S B R RGTIEAE T ARY

SER, FINSEIEEREMRSS esHENITRYE < IR R G R MR At i
XD INEER IR TS B HAZ 7 £ AT

giitWERE

ERNFITIELT I TIBN T — L0, KA LUREENREITNNEER. XAEESHITH, ©f]
WBEE postgresqgl.conf” FI1%E,

S track_activities I 1T HET T B AR S 20 IZR TR S,

W

Z4ltrack_countsizhl @SSR TRMERS L PIRVGITHE B

W

S track_functions/E FEX P E X R EUE A RV ERER.

W

Z#track_io_timing/B X IL B /R B LRI,

BEXESWFIGET postgresgl.conf” B, XFENIZNATIBRSZHE, BEAUERMRIEPHE
FASETer < THERAEAN] OO T @A/ N ERERREMINIAES), REBRAFRAITER SET
RALXEZH) o

ST URE SR IET ImBT SR WEE R RS BE R A EfthlvorySQUEAR, X T E £ & F Hstats_temp_di
rectoryZ2HIEERNB RH, BIANE pg_stat_tmp o N TEEIEFINIEEE, stats_temp_directory” B LI

FEE—1ET RAM BISXH R GRFEEYIE 1/0

FRe HARSHE T FMKEAN, —DFHITEIRIIKAE NRFAEL pg stat” FERF, XFIRSHEER
BRI E B RT. BEMRSHRBINHITIREN (FIWIZBIXHE. BRES:RERUNNEBRREZF)

FIERITITHEERHEE,

BEELITER

& 15T —EHE XAE A UBRERAGRZEIRS. KR 2 FHIH T 5 —EAE R L
ETRGITIENSER, IR LUEAREST REREL B E XBIIE,

EREAZIHE B RITWERIRVMIER, Mol 7 XS B IFRSKI BN, 8 MRUMARSSSHIZERE

HEANAERSZ B AUWERTIEFRSITTE; B EEHETRERNESHAZMEREHRN D [
B, WESRAGWRLZE PGSTAT_STAT_INTERVAL 27 (REH

11



500ms, BRAFEMIFRSSEHNEELDT) Kix—
Pﬁ%%ﬁﬁ@?&%o At BRIERRSERETRIMER,. B2H track_activities” WER HRTEIRME B 22 50M

B NELRRE I RBHFLAEHERERNTAXLERIHEEN, TEANSWESHERIIL HREH
BEE MBI IEMREERXMRE, B ENHFIEENERE. AR EMRASEHEIES, RITH
BE2—EHETHSER. A, SEAXTRESENIETIEENEEE—ESHENWIEKA,
XENE B RHRIESE, HETENEZHEKETHERNER. X2 —MEEmIEia, AT RFIRTiz
FITEE LT 1M ERHBXRERMAREORENFREMRANENE R THE, BRNRIFAER
FIEWEEINER, EMREEOESRZIMIF LT, &, R LUIER pg_stat_clear_snapshot
), BBHERHFIESHSGITRER WRE) TSI EENERRESEERE— RV RER,

—NEEWALIEME pg_stat_xact_all_tables” . pg_stat_xact_sys_tables. "pg_stat_xact_user_tables
"0 pg_stat_xact_user_functions’ PEITEHDHFITERE (LREREELIEDS)  XERTFHIE
FEPMANASEITE), BRENIEE SRR S,

= TP ETRHSAITIIE RN —EEERE T 2RHH.

EEAF REFIXTMIBECHRENMEERE (BTHIMNEMANAENRIE) .
TRTHEHMSIENTFR, TL7E8 8=,

BF, I8, —MENGFEANEN—REN, IR MEEER, WERFEZERN M.
BREFANESE pg_read_all_stats’ R AT LIEEIFTE SIENFIEEE.

R 1LISHITNE
MELZ R iR
pg_stat_activity FrWRSHEEE—T, BERSHT T ERN=HEEE
KOEE, HIIRESFHE1EA,
pg_stat_replication F—1 WAL
KOERIIR—1T, BB RENZAEIIRERNEER
SENERINAITER.
pg_stat_wal_receiver [E—17, ERKE WAL
BN EEPTIE RS 200 A X2 ERERHSITE Bo
pg_stat_subscription gMTRZEL—17, BRAEXZITRNIEENGESR
pg_stat_ssl &R (BUNREEL) —17, BREXMNER
ERISSLIVE Bo
pg_stat_gssapi FhERE (BAMES) B—17, BTRXTGSSAPIL
TERMNZRIE Bo
pg_stat_progress_analyze FMMET1T ANALYZE Bfain(EiE B E R TIEEH
BT, ETRHEIHE,
pg_stat_progress_create_index F M E81ETT CREATE
INDEX" 8f" REINDEX" BfEin&lE —17, BRI
HE,
pg_stat_progress_vacuum FME17E VACUUM Wjats (Blf&autovacuum™
EE#HE) —17, BRErI#HEE,
pg_stat_progress_cluster S MNz17E  CLUSTER 3¢ VACUUM
FULL  EHm—1T, BREanHEE,
pg_stat_progress_basebackup F—PMWALRXEHENTE R —EMED, EX
HENHE,
2. BUESIHE EHIAE
MELZ R iR
pg_stat_archiver [E—17, EREXRWAL

JIHRREERIFIHE Bo

12



pg_stat_bgwriter
pg_stat_database
pg_stat_database_conflicts

pg_stat_all_tables

pg_stat_sys_tables
pg_stat_user_tables
pg_stat_xact_all_tables
pg_stat_xact_sys_tables

pg_stat_xact_user_tables

pg_stat_all_indexes

pg_stat_sys_indexes
pg_stat_user_indexes

pg_statio_all_tables

pg_statio_sys_tables
pg_statio_user_tables
pg_statio_all_indexes

pg_statio_sys_indexes

pg_statio_user_indexes

BT, EraXEaTHERESRSITER.
B EFRE—1T, BERUEREEENGIHER.

SPRREE—17, BErSEECENAIMESR,
XEEFERHNAB X THTSEERSBHMETIE
KERRMEECERE S,
é?ﬁ%;@)%ﬁqﬂ/l\%—ﬁ, BB XKIPIPREERS
l E/Q\O

" pg_stat_all_tables” —#¥, BRERFLE,
" pg_stat_all_tables” —#¥, BRETRAF &,

" pg_stat_all_tables #84, BIit&shEREHE]
EERNRE, BTFEFMRETITHENYI LA FIEA
DTS ETEILALE R H o

" pg_stat_xact_all_tables’ —#F, BERETRASF

o

A" pg_stat_xact_all_tables’ —#, BERETRBFE

o

HEEIEETHNE MRS —17, B FROID. R3|
OID. B\ &, &&H. R3|A.
ERTEZRSINRS S, RolFmERLEINERS|
IR EARRSIBE

BES | FHIMEEY A R (livetable) PEUETTE
SEHIEEDHNE IR —17, BRS5HEERS|
BRHFITER.

# pg_stat_all_indexes’ —#¥, BRERFHELGHE LAY
EGA

0 pg_stat_all_indexes” —#¥, BRETAFE LAY
EGA

SRIPEFERE NR—1T(EAETOASTR), Bx: &
OID. R HE. &RE.
MIZRALE AR D E. AKX R &&
FPRBZRS VAR IRIRE R R

ZE&R FPRAERS IS PX eS8, EIZRAVHEENT
OASTZR (JNR1FTL) FBOHERBIEE 2 38
TEZRBVEBITOASTR (MNRETE) ERE AKX e
. TOASTRMIZRS AR IR

S E. TOASTERMZRSINE P X epH =5,
LEISIEEFNESNER—1T, ETRBEXREEERL
/0 IZEITHE Bo

A" pg_statio_all_tables’ —#F, BRETRAESF,
A" pg_statio_all_tables’ —#*, BERETBF .
HEISEERES NR|—17, &R ROID. R3IIOID
N =G =N

xE. RolB. ZRSIPHMEIRERH. 2RI
ZPXap R
HEISIEERNE RS |17, BRS5EERS LR
/0 BRIFITE Bo

A" pg_statio_all_indexes” —#¥, BRERFALKE L
e

A" pg_statio_all_indexes” —#¥, BRETAFEL
e
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pg_statio_all_sequences SRPEETETFINR—1T, 2 FI0ID.
RIEE. B3 FONEERERH. FYI8%EF

X 23
LRIERERNG I FYI—1T, ERSEERY LB
/0 BRIFITE Bo
pg_statio_sys_sequences A" pg_statio_all_sequences” —#¥, E/\Lﬁ%éjﬁf
;J_U (BRTEBEXZRFAFY, RILX MIERERNS
pg_statio_user_sequences " pg_statio_all_sequences’ —#¥, BRETHAIARF
Flo
pg_stat_user_functions WFPIERERLEE, KEBIOID, 1R, Bk, WS

BiE S8, BRI E, Eﬁﬁﬂ‘lﬁ%
FREAESFE PRI BIE, SEYEeE

E VA REFT L ZZBYEY Bl ETlEWELAsJ‘ NEBAL,
B—MRIRERE—1T, ER5HITIZREE XA
SAREEYS

pg_stat_xact_user_functions A" pg_stat_user_functions #8{}, ERRFAITENY
EIESEEEIEIESMERE
pg_stat_slru FSLRU—1T, BRREMNAITE B

HNE MRS IPGIHE BN T AN RS | IERUE A LU e TRIRER 5B Ao

"pg_statio_” RINMEIZEZRTHIMERX AR, HSLFREESEE L T 2P X ey, X MERPRER
ERBRDIZBERMEFBHITAZIEAR. B2, XEGIHERTLBLLAMENES: BT IvorySQLIM R
/O BV AT, Tf\vorySQLéﬁ PR R HYEE AT AT B AE PIAZAY |/O

17, FEREUER LRSI A R 2R A IREY, T RN L T ##IlvorySQL 1/0
TTREZATHIAF K IvorySQLAE T SR B MR ER S TR R LR AL E 1/0 E’JI/E el Ao

pg_stat_activity
"pg_stat_activity FIEIS MRS B HAERE —1T, BR5%HEELSRDEIEXAER.

#3.pg_stat_activity #1E

il it R

datid oid XA EimE R BV EHEZEROID
datname name XA eI BV EE R 2 R
pid integer XN REHAFHZ D

leader_pid integer FHATAHRAKRHIZD, NRZFHE

SHTERTIEE. MRZHEE
—ANHTENAK TS 5HTE
18, M9 NULL »

usesysid oid 7‘% XN EImBY A B9 OID
usename name FEIX N FIHVEF I 0ID
application_name text Eﬁ EIX A FimBIR BB Y& R
client_addr inet EEEXA R iR 1P

imiﬂ:o ?D%Eﬁ?ﬁxﬁl; C%%ﬂ_i\
ERumEd RS2 8s B —

Unix
ERFERIEXE— I AZHE
, WEhHEHE,
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client_hostname

client_port

backend_start

xact_start

query_start

state_change
wait_event_type

wait_event

state

backend xid

backend xmin

query

text

integer

timestamp with time zone

timestamp with time zone

timestamp with time zone

timestamp with time zone
text

text

text

xid

xid
text

BIEENE AN ENS, B
client_addr B 5 DNS
EHIRSG. XNFERBERENIP
EFIFT, FHESRABlog hostnam
e B ANA=IET,
ERimAT S EmEENTCPE
0=, NRERAUNXEREE, A

1" MNRZFEANT, ERTXE
— NREBARSS 28 AR,

XN BB, WE iR
[Eimkie, XptEE - inEiEEIAR
RN ]S

X HIZB KBTS S B EhHIRY (8]
, WREEEHESNHDT,
MRHUFIEBRENE—NES,
X—5%F query_start 5l

HEAESIE R AR 8], R
state ~2

active, NN E—"NE1FERIETS
El

state E— R # N ZE BYAY (8]

[ERSEHIEMAEE, NRERIE
S MNULL,

MR EwmAREESES, WEFS
r2FE, SMINULL

X EIRHHETS RS, BIBERY
B9: active
FEIRIEERIT— B8, idle:
ERIEEFF— B P IR <
o idle in transaction
FiRE—"TESH, BEEHFIEE
EERIT—1 &M, idle in
transaction (aborted)
XARAES idle in transaction
B, BRTEZESHIN—ME0)
ST —151R. fastpath
function call: Elm EEHIT—1
fast-path LK%%, disabled:
MBFEXNEiHPtrack_activities
WEAH, MIREX RS

XN EIHRNINERE SRR, R
F1E,

SATEHAY xmin SEE,
XN EWEIIEIFIXN A, NN

state &
active, XFREREFIEER
TEYES 1),

TFREEMREST, B8 tEt—
WHITHE W, BABERT, &9
NARSWEME10241NF T, XD
B LUBT 2% track_activity_que
ry_size& 2o

15



backend_type

text

HETEmIEL, TIRERIREAN
autovacuum Llauncher, autovacuum
worker, logical replication
Launcher, logical replication
worker, parallel worker,
background writer, client
backend, checkpointer, startup
walreceiver,walsender and
walwriter.
BRILLLGN, B B EMMEEaWork
ern] BEB BNYMYSEEL,

wait_event # state ' FIEIHIIAY, MR—NFIHLTF active RE, SrRIEEERMAIGEARARENEH LA wa

iting. WMSIRESE active’ FH  wait_event J3F

TR,
=4 FRHEMFLE

SRS
Activity

BufferPin

Client

Extension
10

IPC

Lock

LWLock

Timeout

5. Activity  EAIERFEH
Activity SRS

ArchiverMain
AutoVacuumMain
BgWriterHibernate
BgWriterMain
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ERKE—TEHEERNT, BREMEEETRS

DN

IRSes T W, ISEHRERREETNEBELT
FROATIBHR,

“wait_event RIRFIFEMFRF o

AR S5 23 AR IEE S0 SRR TRYIR S 17710,
MRS —DHIZRE — M HBYRT, Zkirsa—
?%@%%W@ﬁﬂ@%,ﬁ%ﬁgﬁgﬁﬂ%%ﬁ

%E%HEEE%%Eﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁii
ViEto

Ft, ARSFEFUTAE LR TENEHENEIS
o wait_event FIRFIFERIFF o

RS e R EEFET BIRREXBIR N FMHo

RS ERIFIRIFESEE—DI/ORIEST/.  wait_event
CRRBIE E S o

RS HBLEESHFS S — P IRSEHEHITRE,
“wait_event RIRFIFEMFRF <o

RS EESHF— 1 EER M. EERM, BT
FNEEER YIS E R, TEERPRFSQLAI IR
AT, EIHERTHRERFEENEIRIENEF, fIax
Y B wait_event RIRBIFRBIBIAIZEE,

RSESHBLTSEF—NEFES. KSEXENII
RPN EFERRFE SRS,
“wait_event BB ETRRR S4B ERINE .
(BB ENZIR, HiBiE —AHBn—367n,
S EELEMNEN, )

ARSSes R FESSEBN T, “wait_event F1R%!
BT REF R,

DN

I EER T BT HEFR,

B ERER I RN T EIARES,
HEa5HEPES, RRRS.
a5 HETEIPES,



CheckpointerMain
LogicalApplyMain
LogicallLauncherMain
PgStatMain
RecoveryWalStream
SysLoggerMain
WalReceiverMain
WalSenderMain
WalWriterMain

6. BufferPin” KEUMVFRHEM

BufferPin Z135E1f
BufferPin

=1, Client” EERIERFEM

Client EFEMH
ClientRead

ClientWrite
GSSOpenServer
LibPQWalReceiverConnect
LibPQWalReceiverReceive
SSLOpenServer
WalReceiverWaitStart
WalSenderWaitForWAL
WalSenderWriteData

7%8." Extension ZEAIREFEM
Extension &FE1F

Extension
X910 LENEFEMH

10 FF5EH

BufFi leRead
BufFileWrite
ControlFileRead
ControlFileSync
ControlFileSyncUpdate
ControlFileWrite
ControlFileWriteUpdate
CopyFi LeRead

CopyFi leWrite

ERWIBTTHEN FBIFPER,

EIZEE SN BHEN F BN PERS,
LIPHEE BB shesH N MBI PER,.
ST RS HEN T B RER
MIRERAE, EEHEEBIIFFWALELA,
fEsysloggerH 2N FEIFHERF,

WAL ZR H 2R FEIA PSR,

EWALR IEEHZR FEIAPER,
HEWALE NIFRZB F BN PERF,

DN

FHRFE X LIRS,

3N

ST P RIREEIR.
FEHENBIEREF o

I GSSAPIZIE R FT M E F Un BB,
WAL FF SRS S EILER.
WAL E R EF[ NIieiR S 2s = IR,
TR ERFSS L,
ERFBohHEREB T RE IR REHE.
FEWALA X E AR P WALBRIFT

FEWALL E S HIZRAMBEWALIZW MBI E R, %HF
ERED .

DN

T BHER.

iR

15 ME S AIREL
EHNEPXHRE No

HERFEEN pg_control” X

1% pg_control” XHENRFAFME,
ZIFEM pg_control” S LUKREFRFA 708
EFE N pg_control” e

ERFENEH pg_control” 3,

TEX S BRI FERRIERREE,
TEXHETHIRFRRRIERFE o
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DSMFi LLlZeroWrite

DataFi leExtend
DataFi LeF lush

DataFi leImmediateSync
DataFi lePrefetch

DataFi leRead

DataFi leSync

DataFi leTruncate

DataFi leWrite

LockFi leAddToDataDirRead
LockFi LleAddToDataDirSync

LockFileAddToDataDirWrite
LockFi leCreateRead

LockFi LleCreateSync
LockFileCreatelrite

LockFi LeReCheckDataDirRead

LogicalRewriteCheckpointSync

LogicalRewriteMappingSync
LogicalRewriteMappingWirite
LogicalRewriteSync
LogicalRewriteTruncate
LogicalRewritelrite
RelationMapRead
RelationMapSync
RelationMaplrite
ReorderBufferRead
ReorderBufferlirite
ReorderLogicalMappingRead
ReplicationSlotRead
ReplicationSlotRestoreSync

ReplicationSlotSync
ReplicationSlotWrite
SLRUF LushSync

SLRURead
SLRUSync
SLRUWrite
Snapbui LdRead
Snapbui LdSync
Snapbui ldWrite
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FHHTERSHENFEM (backing) X o
FEHRABIIMHY B
FHRABBIEA T AFEo
ERXRAMIE R AFMERILEIRY .
FEHRAIIEBIZR T INEL

FAF I R AR EHE ST ATIRE,

FIFW R AR RV ELUA R A Z B
FE R RIS RENT.

FIFW KRB STHIE N0

EAEHE B RIS R — 1T FF1RE

SHFPEIIAF AT, RNEEHES RIS A

—1To

AR E RPN — T FEFERF.
Bl R B R BIFEFIREL

T EUE B R I F R IR R AR A F 1,
TE B LR B R N EFRF 5 1#21F.
FEEFOE HHE B R BT BB FRRE,
FHFHEEEMEETENERIIEFAFE.
EZIEE S B FHME PUEE AT AT E
EEHEES s FHIMETHIENTS Ao
FFIZHEE S IR BRI A 7,
SRHEEEES i 8RR,
FHFPEETMERIE No

FEF R ARG BV

FEHR RIS EIEF A 7o

FIF W KA MG SFHIE No
FEEFAFRE PX SRR EFFRE.
TEHAIFE X ERHBIEFE 1R,
AEFAIFRE X SRR B FEHREUTEIRGY,
FHMERIRBAITHIS

FHERRBIEHI X EIATAZME, R KERES]

WEH
FHERRBIEH X 2T AZ .
W E BIRBITHISERIE No

FIE REETEE X ARREIS T SLRUSIRRIARA
7o

FIEENSLRUTTEL
EENMHEEFFSLRUBIBEIARAFiE,
FEFSLRUITENE Ao

SEIREVE I B R IR,
FEFHIH L HRIRBENAFT A7,
FiFR1THEERREAIE N



TimelineHistoryFileSync

TimelineHistoryFileWrite

TimelineHistoryRead
TimelineHistorySync

TimelineHistoryWrite

TwophaseFi LeRead
TwophaseFi LeSync
TwophaseFi LleWrite
WALBootstrapSync
WALBootstraplrite
WALCopyRead

WALCopySync
WALCopyWrite

WALInitSync
WALInitWrite
WALRead

WALSenderTimelineHistoryRead

WALSync
WALSyncMethodAssign

WALWrite
#10."IPC”

IPCEHEFEM

BackupWaitWalArchive

BgWorkerShutdown
BgWorkerStartup
BtreePage
CheckpointDone
CheckpointStart
ExecuteGather
HashBatchAllocate
HashBatchE lect
HashBatchLoad
HashBui LdALLlocate
HashBui LdE Llect
HashBui LdHashInner
HashBui LdHashOuter

RERERFEM

S mE fIRWRINT 814 h £ X EEF A AE

[e]

FFEdmE BRI 8147 2 XHFRIE N
SFIRENET 8]0 23 o
SIFHTRIERIBT 814 [h SE XM BRI A F7 1
55 NIRRT B2 h 230
SEIRENMRB EORESS o
FEMHERS XA ZIEFAZ B,

FRF NN EBRESHERIE No

15| FERREFWALREFAFE.

5| FERREFWALITER S N

BT E R — 1 EEWALESK S — M HTBIWALER BT
FFEEL

EEd Efl— M BEBWALERZIRA FiEkeE—
FTBIWALEZ o

BT E R — 1 BEEWALESK S — M HTBIWALER BT
FE Mo

L DRI RIWAL 4 B A 2 o
TERIEH—DITRIWAL A BTERFE N,
FRWALS A BIIRE,

FwalsenderBiel2kap <> HR 8] 513 M B (8] 28 SE XX 14
1%28%,

FHEWALXFEEFAF .

%iﬂ%@ﬁﬁﬁﬁﬁ,ﬂﬁ DEC— T ETEIWALREIS

FRHFEAWALN o

3N

SN PIRIIWALS I F .
EHFReILIFEXA,

SR LIFER,

IE S A TB- MR RIS Z1F R o
EHNERT

FEas ,.5\\9%1

TEHRIT Gather” ITRITRBY, FiFFHZENER.
ERF—PRENH TRESSENERER.
FHEE— TR SERD BT R
FHFHMATIERS 5B Al A RIINH.
ERF—PRENH TRRBSSE D ETRRAER.
FHEFE— I TEAESESERD BV AR,
SRFHEMIFITIRRE 5 ETRAEX RATET,

HiFHAMParallel
MHES5E&TRNINIXZB DX
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HashGrowBatchesAl locate
HashGrowBatchesDecide

HashGrowBatchesE lect
HashGrowBatchesFinish
HashGrowBatchesRepartition

HashGrowBucketsAllocate
HashGrowBucketsE lect

HashGrowBucketsReinsert
LogicalSyncData

LogicalSyncStateChange
MessageQueueInternal
MessageQueuePutMessage
MessageQueueReceive
MessageQueueSend
ParallelBitmapScan
ParallelCreateIndexScan
ParallelFinish
ProcArrayGroupUpdate
ProcSignalBarrier
Promote
RecoveryConfLictSnapshot
RecoveryConflictTablespace
RecoveryPause
ReplicationOriginDrop
ReplicationSlotDrop
SafeSnapshot

SyncRep
XactGroupUpdate

=11 Lock KAIMERFHM

Lock &4
advisory
extend

frozenid

object
page
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EH/ETENHTKRESSEDEELHAIE,
ﬁﬁﬁ%—/\\ﬁﬁﬂéiﬁ%%%ﬂ%d&m%ﬂ%ﬁ%h%ﬁi
FFEE—Paralle

S 5ERDEE ST,

ERF—PRENFHTRRSSE RERROHER K

ﬁﬁ%—/ﬁﬁﬁﬁﬁﬁﬁﬂé%%—%%?J%EEEEEE%UM%
FHRENH TR S 5ETHE Zbucketty DL,
FHEFE—IHTREESE5ERDEEZMbuckets

o

HiFHAMParallel
%2 5& AR AN EIFTbuckets,

FIFZHEERIILIEIRS a5 20X B T HIaREIL BIEE

o

ERFTHEETITERS S EIURS.
ERFF—MHEMRMNEIHZE RN,
ERERMICEEBE NHEZEEIS,
ERMEZH BT ET,
ERERFTNREIHZEES,
ERFHITAIEIE RN
ZIEHIT CREATE INDEX™ TEE TR
ERFHTIEARTRITE.
EFAMSEHITIRIEERIERESID,
EREEMHETE RIRLIE,
ERFERRRE

FiFvacuum BB E AR IR,
ERFRE APREE R BBRZR 8],
EFMEMEIHT,
ERERIRTNAEETIRES, LUEDTLUIE
ERHFERRBT HAEETIIRES, LUEDTLUIE

ZFFIREL READ ONLY
DEFERRABLE  ESHIARIRIR,

EAL S HIHA 8 SRR S 2RV
FHNHEAREFITIRFERNERNESNRS

o

S

B
B

o

3N
ERFRE—TENAF G
FETE— X%

E1FFH4 pg_database.datfrozenxid 71 pg_database
datminmxid.

SHERBAPR A SEENR LA
FERM— XA NE LA,



relation
spectoken
transactionid
tuple

user Lock
virtualxid

12" LWLock™ KRN FRHEM

LWLock 151+
AddinShmemInit
AutoFi le
Autovacuum
AutovacuumSchedule
BackgroundWorker
BtreeVacuum
BufferContent
BufferIO
BufferMapping
Checkpoint
CheckpointerComm
CommitTs
CommitTsBuffer
CommitTsSLRU
ControlFile

DynamicSharedMemoryControl
LockFastPath
LockManager
LogicalRepWorker
MultiXactGen
MultiXactMemberBuffer
MultiXactMemberSLRU
MultiXactOffsetBuffer
MultiXactOffsetSLRU
MultiXactTruncation
NotifyBuffer
NotifyQueue
NotifyQueueTail
NotifySLRU

0idGen
0ldSnapshotTimeMap
ParallelAppend

EHRE— P XREN,
SRFFRBEN BN Blo
EHFESTMo
EFHRBUTA P8
SRR P 3
SFRBEINES DL,

R

EHEEHENEFNT BB EC.
ERFEH postgresgl.auto.conf’ X
SR ER BhEE T EEN SRS,
EHEHREREFNBENEENRDARTESE,
EHENHEREE LIFERS.

SRR ERb-M RS R EIEEXE Eo
ERAIRAF R REERD,
EFHUETERI/O,
SRR S E PR R X KB,
EHEAR—IMOE R,

ZIFEEfsynciE R,
EHENNERESREINEENRE— MESE.
TEIRRAY B BSLRUZE A IX _EZF4F/O,
SRR AT (8] BSLRUZ 7o

SRR ERT pg_control” S FBIIEB— P HTEIW
AL

SRS BN SHERNTFOERER
ERIRE S ERTH RN IR EBER
LR ERH X T “heavyweight” 8
ERIRE S E P EE B TIERB0IRTS,
ERPEESEERHZAIMultixactik o
fEmultixacth ASLRUZ X FZ7F1/0,
ERFpmultixactal R SLRUZEF,

Emultixact /8% SLRUZE HX FZEF/O,
ZiFminlmultixact B SLRUZEF
SRR E T multixactE Bo

£ NOTIFY' JBE SLRUZE HAX _EZE4HFH /O,
ERFIEAVSERT NOTIFY JBE.

E155 NOTIFY JE EFE EMEFRS,

5910 NOTIFY BB SLRUE T,

L5 EC— M HRY0ID,

ERIREN S BT BV IRERIZHIE Ro
EFATHNIIT R TR SR T — 1 F it o

Eﬂ]} fﬂ]}
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ParallelHashJoin
ParallelQueryDSA
PerSessionDSA
PerSessionRecordType
PerSessionRecordTypmod

PerXactPredicateList

PredicateLockManager
ProcArray

RelationMapping
RelCachelnit

ReplicationOrigin
ReplicationOriginState
ReplicationSlotAllocation
ReplicationSlotControl
ReplicationSlotIO
SerialBuffer
SerializableFinishedList
SerializablePredicatelist
SerializableXactHash
SerialSLRU
SharedTidBitmap
SharedTupleStore
ShmemIndex

SInvalRead

SInvallWirite
SubtransBuffer
SubtransSLRU

SyncRep

SyncScan
TablespaceCreate
TwoPhaseState
WALBufMapping

WALInsert

WALWrite
WrapLimitsVacuum
XactBuffer

XactSLRU

XactTruncation
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AEF TR MBI RITRRIESAD TIFas
FHATEESHEENEFDE.
FHATEESHEENEFDE.
EFNNEXREARBENHITEIRER.

%1?)5@%9&%1 EZIC KRR BB IR T
El = /cho

FEH TS WS FH P SRR FI N ESITENE
AT IR,
FFNP A FIINESERRBIRMER

%ﬁlﬁ\ﬂi’ﬁp% HERVEIRLS (8 %I M, B3R
ERIRAR IR S 1%57%%@)

SRS EH pg_filenode.map’ X (AT RERR
LRGSR E R S OE).

ﬁﬁ&ﬂﬂ%ﬁp@mmmamf%%%@m%%i

E50E. MFRSERESIR.
SR ERT— N ERRIHE,

EHN BN ESIE
%ﬁuﬁi%%ﬁ%ﬁﬁﬁ(uo

EE RN /00

ERIRITES PRMSLRUE HX _EERFH/0,
SRR EERN A I ESTIR,
SRR AR ESRFENIBIE YR,
EHFENAER XTI FIIESHER.
SRR AR E S HRRSLRUE T
EFHATAIEIRS 1B E R R H =8 TIDAIEL,
EHTEWEESRIhRHZTAE .
EHEHZEAEPHREIT D=8,
EHMHZERIBATIFRETREE
EHRHZRE RBAFIRIEE

TF §§§%SLRUé§ﬁF[:J:3§ﬁﬁ/OO

R T ESSLRUE TR,
SN ENE XETEFIRENER.
SHEFRL R IEENRGUE,

SR sfifrER=E,
EHENNENEEEESIIRS
EHFEWALERHAX AR — T HE,
EFRWALEIRIR NN FEH X,
ERFWALEAX S N,
SEHTHESidAmultixactEERIES,
EESIREMISLRUE HX EZF/0,
FHLINESIREHISLRUE 7o

ERFNIT pg_xact_status’ FEFHEIANRENE

551Do



XidGen D EHRIES Do

#&13." Timeout” KARIFFEM

Timeout HFEM iR

BaseBackupThrottle HERM AN EEM B D HEEIEF.

PgSleep TR pg_sleep SEEREMEFFo

RecoveryApp lyDelay ATFBRIZE, EMERREZEFRFNBWAL

RecoveryRetrieveRetryInterval SWALEIR DA MEMER (pg_wal, FAEE0m) RS
Y, TEIREHABIER.

VacuumDe Lay A—PEFANBBEEER,

TENGFER T NAEESEFEMT!

SELECT pid, wait_event_type, wait_event FROM pg_stat_activity WHERE wait_event is NOT
NULL;
pid | wait_event_type | wait_event

______ B SO
2540 | Lock | relation
6644 | LWLock | ProcArray

(2 rows)

pg_stat_replication

" pg_stat_replication IEDFEG IMWALL X THEFEE—T, BRI ERIEAES ERNEMRS S
NgHEE. REEREENEMSERYIEEEXT NEEARSHNER.

#14.pg_stat_replication F1E

HIRBUEIR

pid "integer’ —> WAL &IZ#HFZHIHFHAZ ID

usesysid oid B FE|N WAL XA B OID

usename ‘name’ EREIXD WAL RIEFHIZR B BIA R
application_name " text 1EEZEIX D WAL &R IXFHIZHIL B BIZ IR

client_addr "inet JEZE)XD WAL KX HZNE R IR P #hdlk,
NRXMEINTE, BRAZEF BRSNS FR— N Unix BEEZFIERE,

client_hostname "text 1 ERIEFIRBIENE, H—/4 client_addr BY¥E DNS RS,
XM RN 1P EZEIET, HERBTE log_hostnametl /B ARTIE=,

client_port integer B FIHARSX WAL ZFEHIZENM TCP iwOS, MREA Unix EEFUAH
_1\

backend_start "timestamp with time zone ™ XXMHIZFFIA89BY(8], BIE ik 2 (] BT S WAL
KIFHIEN,
backend_xmin "xid " Fhot_standby_feedbackiR & BIXANFEHIEY  xmin KF 4L,

state text HEiRy WAL RXHERKS. TIEERER: startup X TWALKLZIXER EEE5E0. catchup:
XPWALR IEE GRS ARG S8 EEE EFARSS88. streaming:
THEENEARSSE EERSB G, XPWALRES EERHZ . backup:

BNWALE IEBRIEE A IE— &1 stopping X MWALE X IETE R 1L,

sent_Lsn "pg_lsn X MEE ERAENRE— MG BHSHE
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write_Lsn “pg_lsn" WX MEERSEENIEENEE—IMEXBSHUE
flush_Lsn "pg_lsn" #X1NE&ERSH|AINZEENRE — ITMERXNBEHUE
replay_Lsn "pg_lsn" #ENREIX M EERSE LNEREETNRE— IMEXEBENUE

write_lag
“interval” MAHIRBIFTITHRBOWAL S U E I & FRAR S5 28 B 5 AWALBOBEHR (B AR RIFT s A E) 2 [B]AIAET 8]
2479,

WMRKILAR S 2R E NE P & FARSs, MR LIRS HCREEEIERAT synchronous_commit™ k31 r
emote_write T SEIVIER,

flush_lag
\m?wﬁEﬁ%mEE%WWME%WQE%%%%E%EA#EWEE(@E&EE%)%EﬁZ@ﬁ
HBYBYIE],

NRX GRS BREEEN— AT EE, X UARITERIRAE synchronous_commit” B9Zk3| on” PR
SEHVIER,

replay_lag

“interval  EAMRBI S AWALS W R RERSSEEAE AT, RIETHENAEEN 2~ 8/mifaIet
8Jo
WRXBRSSREEN— AT EE, X LARITEEIEAH  synchronous_commit” 894k 5! " remote
_apply’ PREEBIIER,

sync_priority

Yinteger EETUANRIZ EFIF, XEEERSB[EIENETEENNLR. EETIEHENRTE
Hh, XMELZEME,

sync_state text' X—EBEHFRFBHEALT RS, FIEERER: "async

X&EERSEEFS . potential:

XEEERSB[INERETSN, EBrIETEHFNESEEIIHERE T sync:
XEEERSEEETN. quorum X&EEIRSI[/EAEINEHNETERSRIEL,

reply_time "HIS XAV 8B MERRSHFWEINEE—FLOEERRIAXNE

" pg_stat_replication fLEIFIREBYSEHENTHEBIWALIE S N, RIS H BEM U &% HE X —IFTE
NN EINEEZ, MRTERSHEREEN—cRFEE, XENBERTHE AT EZEIIFTHHR (E
BOIEERR) MIRRIER, T —ARFEE, replay_lag 7RI ESTENE WD IBIHERATE]AY
TME. MNREERSBEETERIE 7 RXARS:RH BLZEWAUSE), TRNEINRHSEEREINER
wiEEtEl, BARMEETANULL

MRS G BohNE 8. FEMEIDIET AR ERMM A HIRRES, TRTIIEBEXFE, B
BB R R AINULL

=z
=

I E8HENEHIEERUFINEBRIREZEEEE LA AL 8218 F RXARS/TN. EHHIWALKE
4 aHAE], XEFE—MRGHEFERELE, BRIRERTANEN=ERAENE. FlEHE
#ARSERTRIB LB, “pg stat replication” E HERE AN, RIE NEBELREHIWALLIEPTER
BB~ — LA Al AN S, XMES AN EESNERFTIRIMES A IR E
N—%. N7 REEAFAEB—MrEGEERIERIEE, T—  T2ERTHNERS L, lagh!
SRR EIAERIE MNULL, WIZRAFRNIZIEFRXMIERRTNREEIR. SHEHXLEE
NI ERE,

pg_stat_wal_receiver

"pg_stat_wal_receiver E5REE—1T, BT 7 M WAL
B PMEREMARS BRF EINA XZZWEEHFIHE R

#15.pg_stat_wal_receiver fE

HIZE AR

pid “integer’ WALEZINES HAZHVHAZID
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status " text’ WALEEWOHRZRE SIS
receive_start_Lsn "pg_lsn WAL BoIbERENE— 1 SriHEMAE
receive_start_tli "integer WALIZUNES B oIl AHBIE— BB F

written_Lsn
‘pg_lsnT EEBEWHB N NEENRG— IERNHSEUE, BB, XTERATHREREERS,
flushed_Lsn

‘pg_lsn’ EEEWHBINIMENEE—IMMENHEME, RZFERIVRERBIWALRIEZE A

B—PHEMIE

received_tli

“integer  FWHRBINBMANRE—MME N HSMUENNELHT, ZFETRENBEHWALEIES

BRI E— 1 BE U BN ElL T

last_msg_send_time "timestamp with time zone " MIRKWALRL 1Z23 BB RfE—5%(E ERV A X8
last_msg_receipt_time " timestamp with time zone™ MIRKWALK X2 W BN &5 —5%15 R BVZURETE)
latest_end_Lsn “pg_lsn" ERKIWALL ZBIRENRENME ASUE

latest_end_time " timestamp with time zone " [AJRAWALZ X S iR E8E&EE—XE 5 H S ERIBT(E]
slot_name " text X MWALIEWEREABIE FIFERY IR

sender_host text XMALIEUWESIEIZEIAYIvorySQLIEFIRY E Mo

XA LLZENA. IPE, SEBRRE, MRERZEIni xERFTHITH, (BREOBERITUKS,

HNEBBLU/ FFRHLT R, )
sender_port " integer X MWALIEUERIERZRTIvorySQLILBIANIR S,
conninfo " text’ X MWALIERIREREAMEREFR SR, MWL eEURMFEHIT 7 &ML IE,

pg_stat_subscription

F—MTHRNE T/EEET pg_stat_subscription fIEFE—1T WRIT(EELEETUPIDA) , A2

TR RV IR EIERE THRIER TEE R =B SN T,
Z<16.pg_stat_subscription fLE

HIRTUIEIR

subid “oid 1TIEAIOID

subname " name 1T AV R

pid “integer 1T T{EEHAZANIHFZID

relid “oid" T1E2RIETEEIZ IR ABOIDNUlIAT EN BT IERR

received_Lsn “pg_lsn  EWENEE—MEXNEHEMUE, ZFEAVIBERO
last_msg_send_time "timestamp with time zone” M\WALZ X2 EIN &5 —5E BB A 1XRT 8]
last_msg_receipt_time ' timestamp with time zone” MWAL& X 2SWEIN R fE—52 BRI IEY )
latest_end_Lsn “pg_Isn" MIWALR xesikERIRAEME L HEME

latest_end_time "timestamp with time zone  MWALK xR EMR/E— A5 I H &AL ERIBY )

pg_stat_ssl

“pg_stat_ssl” IERAS— 1 EmEE WAL R EHEEE—17, AXEBRXMERE R SSLEAE .
BB E S " pg_stat_activity' 3(# * pg_stat_replication @il " pid* FIEREREEIE L H X EENAT,

17 pg_stat_ss FLE

pid "integer [FimsiWALRZ ZEZZHAZID
ssl “boolean” WRTE I EE EEASSL, MAE
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version text EFRSSLAVARA, WRIERE ESAEFERASSLIIANULL

cipher “text’ IETZfEARISSLERSRIZFR, WRILERE H&EMASSLNINULL

bits “integer ERBMNEBEEFHIME, WRIERE HEZBFEASSLIINULL
compression boolean ZIRFEASSUEENNE, SR, WRIIEEZARERSSLIIINULL

client_dn text’ X5J&FR(DN, Distinguished
Name) FEESERNZFHRIET, MNRSHRME FimIEBELEE FEEHRASSL, MANULL,
SNSRDNZF BT NAMEDATALEN(FR A2 N 64 D F5F), MNZFBOR R

client_serial

‘numeric’ ERIRIEBNFYS, NREBEREEFIHIEPELERE HE&E@EASSL, MANULL
IEBFESSANEPMAENAEHE MR —MEBFRIEMAE B RMERFTIS).

issuer_dn "text’ FFIHIERINAERIXFEFR(DON, Distinguished

ljﬁame), NSRS ARMEE A WmIEPRALER BB MASSL, MANULL ZFEEA client_dn” — K&
T

pg_stat_gssapi

‘pg_stat_gssapi MIERBEE— 1 EH—MT, BRiZERE FBIGSSAPHERAIE .
Tl LUINANEI pg_stat_activity 3" pg_stat_replication” =89 pid %1, JRENE ZxF1EENIFMAEE,

7<18.pg_stat_gssapi FLE

HIZE AR
pid "integer’ [Fim#HAZID
gss_authenticated “boolean” WKL EEEF A T GSSAPISMIRIE, M ATrue

principal text' AFIIEILEZI TR, NRKRFEHGCSSAPIXTILEIZFHITH MIRUE, MIINULL,
AR FAEKERET  NAMEDATALEN (A EF T2 R 64 N F7), Mz FEAR BT,

encrypted " boolean YR ERE FEH T GSSAPIINE, NINE

pg_stat_archiver
"pg_stat_archiver {lEIZEE —17, EREEXTEERFHIIERLIE,
7<19.pg_stat_archiver &

HIZEAUHA

archived_count " bigint" EAIHFIEBIWALSIHEL

last_archived_wal "text’ &E—"1RIIFIHBIWALSC AR E IR
last_archived_time " timestamp with time zone " & f&— X A7 /4 IR ERVAT 8]
fai led_count "bigint 12 FRWALSH IR0 E

last_failed_wal "text' &E—RAMHIFIYIRIEBIWALS YR AR
last_failed_time " timestamp with time zone ™ /X F 4R /ERNEHIAT 8]
stats_reset " timestamp with time zone  XEFIHHIBRE— X EENINE)

pg_stat_bgwriter
"pg_stat_bgwriter fIEBAR R B 17, HPEEEENEBRIUE,

720.pg_stat_bgwriter fE

BRI IA

checkpoints_timed "bigint’ EFITHITNEKZE 23K
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checkpoints_req " bigint IERKEHRITHVIOE &K
checkpoint_write_time "double

precision’ 2 S AME R ST B N\ BEEIVER D FTTEER AT S BT 8], LISFD J s
checkpoint_sync_time “double
precision” 10& RAMEFR A EL BIMENE PRI 28], UMW R

buffers_checkpoint "bigint" 102 REREIE NPIZE A EL

buffers_clean "bigint' [G&E N\28E NHE AKX

maxwritten_clean "bigint' E&EABEANENKZEFXMF LEEEERIE
buffers_backend "bigint’ [FimEZE NHEHFXEL

buffers_backend_fsync
“bigint” [Fim AT A S8 fsync AR (EREEE NSBBIEXLE, BFEEHNITESHNEN)

buffers_alloc “bigint” D BEZHIE X 2L
stats_reset " timestamp with time zone  XEFIHHIBRE— X EENINE

pg_stat_database

"pg_stat_database” IEREE—1TRTEHTHNEMEE, M—TRTHENSR, ErBEETENS
HER.

7221. pg_stat_database {1 &

HI|ZE AR
datid “oid ZHEIEEROID, BTHEZXAMNWERHF0
datname name X PMEIBENRZIR, HEBHEZXIRI NULL,

numbackends integer’ HEEZE L EIEENGIREL, MFEZXRRMI NULL,
X ZANE A —IR O] 2 M FTIRASHERN S PRBE EMTREIB FAEELCERRRNE,

xact_commit " bigint” Lb#IEEHREIRAIHIESE
xact_rollback "bigint ZHIEEFERIRESE
blks_read " bigint’ 7E1ZE3EE FIREN VAR IR ER

blks_hit
“bigint FEERE A TRAART RS, RICREUF U B (XD EHEE Moy SQLEG R, TIFRmRIERs:
N R G EFT)

tup_returned " bigint” XM EIEFEHE IR EIAV TER

tup_fetched " bigint” XM EUIEZEREIHIRENAITTEX

tup_inserted "bigint’ AL ZEIEE FIEAITEL

tup_updated " bigint” S EIREFREIEEHBITTEL

tup_deleted " bigint " X MUREHHEEMIEREITTE

conflicts “bigint” BT 5 I EHIEEFIME HARMECENE T, (PRIXETAEHMRSEEL)

temp_ files

b\gmt XN EIEEFE R E I EN IR X HEE, PREIGIT SRS HITEL ARG S+ A
BZ(FI0, HIFsER), BAZElog temp_filesi® B,

temp_ bytes

“bigint’ XMNEIBEFHNEIEE NGB SXHRNHIER S, PIA IR SCHERIEITE, MAZ ERIGSUF T
LWBIEE, J@T%Fﬁlog_temp_ﬂlesmﬁo

deadlocks " bigint " £ It # 3z Z= AR N 2 Y SE T £X

checksum failures
‘bigint® FEHEHURRE (S ZHR) RGN B SUETURI I A I, (NS85 B ASIRREEBMANULL,
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checksum_Llast_failure " timestamp with time ‘
zone TEILEIEE(SHENR)FNERE— RIS KK 8], WREHE B RAEIERILE NN
ULLo

blk_read_time “double N
precision” FEXMUIRZE BT IR RSB S ERPR L B2 BUBTIE], LIZ2F B AL(MNRE A T track_io_timi
ng, SNAE)

blk write_time “double
precision” FEXMURE BT 65 FUE S IRPTEERRIR (8], SR RHBA(IRBR T track_io_timing
, SRS

stats_reset " timestamp with time zone  XEFIHHIBRE— X EENINE

pg_stat_database_conflicts

" pg_stat_database_conflicts" fIEINE— M EIREE S —17, \
Ak EREIRECENART S EERS S ENME I RARMEEUENEENAITE S
XPMERRBEEERSS FNER, RNARETRETZE RS o

7222 pg_stat_database_conflicts fLE

datid "oid #FEERIOID

datname “name” #UIRENIZHN

confl_tablespace "bigint XM EEZEFHTHIFRZ B MEVENE I E
confl_Llock " bigint " Lt #5483 T 81 E 8 M BUE I 1841
confl_snapshot " bigint™ th&3EZFFHRTFIRRBMECENE19E
confl_bufferpin "bigint” Lt #IEZEHRETBIEE T X MW EBUHRIE 1841
confl_deadlock " bigint” thE3EZEFHRTILBMKEOERE19E

pg_stat_all_tables

"pg_stat_all_tables” SIEE N HRIEIREPHE— & (B35 TOAST
=) BE—17, ZITERESNZRIFRAEXNAITHE . \ - B
"pg_stat_user_tables” M pg_stat_sys_tables  {IEIBEMEEBNES, EBEETREDIIRETAFRTRSK

o

723, pg_stat_all_tables #IE

HIRBUEIR

relid “oid #=HI0OID

schemaname " name  ZFRPALAVE LAY E IR
relname " name’ X NFRAJZ R

seq_scan "bigint  TE bR _EBRIINEEE
seq_tup_read " bigint’ ELAEIAENHI BT TEL
idx_scan " bigint XX MRAFCHIZRS[1THEE
idx_tup_fetch "bigint” Z=5[#3HIRENBISLETTTL
n_tup_ins " bigint  #EAMITTEL

n_tup_upd " bigint” EFTAVITEBIEHOTEHTAVIT)
n_tup_del " bigint" fHIBRAYITEL

n_tup_hot_upd “bigint  HOTEFTIITE(E], THEERMIRSIEH)
n_Live_tup "bigint JERTTHIEITEE
n_dead_tup "bigint EE1THIEITEE
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n_mod_since_analyze "bigint’ B RO IR LIENBITHEITHE

n_ins_since_vacuum " bigint’ B _L/UETILER LRI NI THNEITTEE

last_vacuum timestamp with time zone' FfE—XFohBEIEXFR (FEHE VACUUM FULL)
last_autovacuum " timestamp with time zone " XM REE—/X# B o) BRI HIE S IEAT 8]
last_analyze "timestamp with time zone ™ _E—XFEh D mX P&

last_autoanalyze " timestamp with time zone™ BehBIEFIFHERE X DITX P&
vacuum_count " bigint” XNEREFEhFIEHREL(VACUUM FULL ™ R IT48)

autovacuum_count " bigint” X MERAZautovacuum ST EHIZ EIRAYEN

analyze_count " bigint” FEp D ATIX N ERAVIER

autoanalyze_count " bigint" X PFRFautovacuumsriFHIE DTV E

pg_stat_all_indexes

"pg_stat_all_indexes” MIEMG A HRIEHREETHESNRS 517, ETERXTHARS RN ER
o pg_stat_user_indexes  #" pg_stat_sys_indexes fIEIEEHEENEE, BEFTEERAIETEFM
RRERG o

24 pg_stat_all_indexes &

HIRTUIEIR

relid "oid X FIEZRSIBIFAIOID

indexrelid “oid X1225|890I1D

schemaname “name X2 5|PRTEBIE T B R

relname ~name’ X NZR5|BIFREIZ TR

indexrelname “name’ X-MNER5|BIZ R

idx_scan "bigint” IEX &S| EFA BRSNS

idx_tup_read "bigint" 9## I35 LR [E1HZR 5 | TTEKL

idx_tup_fetch "bigint SAILLZRS [FHTE R RS 1 HERENBVERNRITEL

RS LB RRS AR, ‘B BIRURMESEER, T—XMUBEEE®, 20500 H A L
BT AND 2 OR

MBS, FiHEA— X EF@I M LUGEEI MAET S ENERS KGR, Fitb, —XuEEE
SIEINEEANZRS|8Y pg_stat_all_indexes " .idx_tup_read' it3%, FEAENFRIEH pg_stat_all_tables.

idx_tup_fetch'it%%, {BEREARFM pg_stat_all_indexes.idx_tup_fetch, WRFTIRHENESETEML
BATEBIEERIEEZA, BB pRRSRRE, ENMKSBFIHMEEREESE “THEE” 7,

o
/E/%\

BN RBLETE, " idx_tup_read M idx_tup_fetch B AIBERE, FJ9 idx_tup_read it M
ZRSIBUSAVZERS TN idx_tup_fetch” 81Tt AREUSBUEERTT. MNREMAZERSIEUS T EMFETIT
SORARIRRRAYTT, NBWREBEIT R RBRS ERAATOER T AEAHERE, EERR/ ).

pg_statio_all_tables

" pg_statio_all_tables” #ENG A HRIFIREFNG KR (615 TOAST

=) BAa—17, BITEREERLEXI/0

g2 8.  pg_statio_user_tables' 1" pg_statio_sys_tables' fIEIGSHEENEE, BRETEED IR
ETRARP&RNAST,

7225.pg_statio_all_tables f1&
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HISERIEIA

relid “oid #=H0OID

schemaname "name ZERPTERIETNE

relname " name’ X FRAJZ R

heap_blks_read "bigint” MiZZ&FIRENRVHAE IRV 2

heap_blks_hit "bigint" ZFRABIE X epEL

idx_blks_read "bigint’ M\IX P& EPFEZRS IEEVAVHARI RN

idx_blks_hit “bigint’ XN FPREZRS|FBIE X L

toast_blks_read "bigint” MiXNFRAITOAST R RENAVHEEZIRVEE (R B HIE)
toast_blks_hit "bigint’ XN R TOASTERHPME A X en (MR EHNE)
tidx_blks_read "bigint’ MiXNEMITOASTERZR S| FIRENBIREAE IRPIEE (W0 REIIE)
tidx_blks_hit " bigint X PEMTOASTERZERS | FRIE A X e (IR B HIE)

pg_statio_all_indexes

"pg_statio_all_indexes” MMERF AN HRIEIEEFNES I RIIBE—1T, RITEREERS| EEX /0
HAITHE B

' pg_statio_user_indexes” 1" pg_statio_sys_indexes fIEIE &

RH5IMAFARS .

HRENER, BERTEENHIRERAR

7<26.pg_statio_all_indexes F1E

HIRTUIEIR

relid "oid XX ZRSIBIFRAOID

indexrelid “oid X125|890ID

schemaname “name’ 25 |FRTERVIR T FR

relname “name’ tLZ5|B9FRAFT

indexrelname “name’ X-MNER5|BIZ R

idx_blks_read " bigint” MItbZR5|FREN VAR IR E
idx_blks_hit “bigint" tbZ5[FHERX apHEN

pg_statio_all_sequences

"pg_statio_all_sequences” EMR AN H R EIRET NG MFIIEE—1T, RITEREEERY EEX /0
MEIHER.

7227 pg_statio_all_sequences {1[&

HISERIEIA

relid oid" F%IH0ID

schemaname “name " b= 7P 1EBIRTBY A FR
relname "name’ tb/E5IBYE R

blks_read " bigint” MX M 7IFRIREY IR RAVEE
blks_hit “bigint" TE I FFIFE HX dr %

pg_stat_user_functions

“pg_stat_user_functions” MIER AT — M EENRHEE—1T, ZTERE X ZREITHRITE Eo
track_functionsZ=#z &l 2 JECHPLE bR 2 7 BR Ero
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7228 pg_stat_user_functions #1 &

HISERIEIA

funcid "oid " EREBIOID

schemaname " name " X EREIPTAERVIE LAY B AR

funcname “name XN ERERBI A R

calls "bigint" X MREB LB BRIXE

total_time "double precision” TEX M R# LU EFT BB E MR ERTEEFRDHTE], 2T
self_time "double precision E X MR ASEEN DB, NEFEKCIEANEMEKE, UZEMIT

pg_stat_slru

IvorySQUIEIT "SLRU* (simple least-recently-used, &8 BIRIT-f/V M) &FIHIPIR LA FRE R,
“pg_stat_slru” MIENR B MERIRNSLIRUEFBE—17, BRXxTIHREFIENSGITE .

7229 pg_stat_slru {1E

5l TUHEIR

name " text’ SLRUBIZ R

blks_zeroed " bigint” a1 5584 E =89 ER
blks_hit

S R FRETT)

blks_read " bigint” 91X 1SLRUIEENAIRERL IR 2K

blks_written "bigint’ X SLRUB NHIBARR IR EL

blks_exists "bigint’ X SLRUIGE B S AVREL

flushes " bigint® tESLRUBIAEZUIERHT 2K

truncates " bigint’ XNSLRUBIETEL

stats_reset " timestamp with time zone Xt HIRR/E— /X EERINE

Statistics Functions

HEEFIHEEN A EREREADN, XETHER AT ENERINKRERSITHE B50E .

N T RN B FATS, FISEAEMERIENX (I, EpsqldRe] LUL " \d+ pg_stat_activity ) o
X E— P EEEEFESOHE SRS DR EGE— D3RR OID

TERNZECRIMREIRE M P EEE. Mt W& MRS MRS IBVRMERFZHZES] 0D,

N MRS BRI — K

OID, AERBEIRIEIEETRIR. TSR A SRR ERHEE,

ELHEITESRIRETITE & 30 F,

Z230.Additional Statistics Functions

SR FHRAR

pg_backend_pid () = “integer IR[EIMIINE HaT=1ERVARSS 2R FHIZHFHIZIDo
pg_stat_get_activity (integer)— setof

record’ fEFR1EERHAIZIDREIE X/EIRIEEIER, MREE T NILL, NhxEIZRSEHEERIEREI—

1BR. REIMFER pg_stat_activity {IEFFENTE,.
pg_stat_get_snapshot_timestamp () — "timestamp with time zone " R[E1 H FIF TR FRAVAT 8] Blo
pg_stat_clear_snapshot () — "void " EF HFIAITIRE,

=

“bigint” BETESLRUFRAIREE SRR R BV, R ABERI (X R EIESLRUPRYS S, MARIRIERS

%
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pg_stat_reset () —

“void S EHEEUEENTESRITITHREE NS, RINER MZRENETFBLES, BREMB LY
R FEXECUTESRIZT T IR ER

pg_stat_reset_shared (text) — "void HRIEBZSHEITE, B —ELEEECENAITITHREE NS,
SHEILE" bgwriter’ RE & pg_stat_bgwriter #E-F R REIFA A=,

& archiver KEE pg_stat_archiver fIEIFRERBIFTBEITEER. FINER MZRENETBRB,
BREMBRA] LX?&T%% EXECUTESRIBTTLLEK

pg_stat_reset_single_table_counters (oid) —

void B ETHURE R RA TS MAIHEEBENS, BNBR TZRENBTRBAEF, B2EM
AP B LA FEXECUTESRIGT TR EL,

pg_stat_reset_single_function_counters (oid)—
void R HEIHIBEFTE N RMNAITEEEENST. MINBER T ZRBNETBLAEF, BE2EMBF
B LIS T EXECUTERIZI T BRI £K o

pg_stat_reset_slru (text)— void B NSLRUEFHEETAESLRINAIHEEEENE,
WRZBEANULL, MIFFESLRUETZRY pg_stat_slru B BRI R EE,

SEAETLLZE CommitTs. MultiXactMember. MultiXactOffset. Notify. Serial. Subtrans.

3 Xact” F—1, IBEREEZZBEITHER

WREHZE other (FLPrL, ETT%&L@JE@%W AAPTBEEMSLRUEZIIITERES, 0T BE XB%E
7, RWESE, FONMER MZRSNETBRAR, B2EMAR P IR TEXECUTERIZTTIL R,

‘pg_stat_get_activity =2 pg_stat_activity FIEIBIEZEREL,

ERE—MIES, HPEEEXE M RHHEFMEANER. ENRREZERN— " FEOERES
B, EALERF, PILUERA—AEENT NS NEHRNAITRRE, XELRBRTE X 31H,
X REEA— el 1D 5, SEEM 1 2IZeasainis .

K& pg_stat_get_backend_idset™ 18 T —M A BN A E NG AR EIRT E—1TRIEFAX LR
a0, ERTPIDLULFIEERYFIMNEA:

SELECT pg_stat_get_backend_pid(s.backendid) AS pid,

pg_stat_get_backend_activity(s.backendid) AS query
FROM (SELECT pg_stat_get_backend_idset() AS backendid) AS s;

#<31.Per-Backend Statistics Functions

bR E AR
pg_stat_get_backend_idset () — "setof integer R[E] HELENEIHIDSHES (M1 ELEENEIHE) o
pg_stat_get_backend_activity ( integer)— "text RO /EIHEITE I A,

pg_stat_get_backend_activity_start (integer ) — "timestamp with time
zone R [B]fFiR eI — /X E IR FTIABIBET B,

pg_stat_get_backend_client_addr (integer)— inet R[EIERZE D ILEIHBIE F imRYIPHIE,
pg_stat_get_backend_client_port (integer)— "integer iR[B1& i ATBEMNTCPIHES,
pg_stat_get_backend_dbid ( integer ) — "oid R[EIIt/EIREZIIEIEZERIOID.
pg_stat_get_backend_pid ( integer)— integer R [EI/FIHHFZID,
pg_stat_get_backend_start ( integer ) — "timestamp with time zone " iR [E1ZH A2 T A HIBT[E],
pg_stat_get_backend_userid ( integer ) — "oid REIEF2|ILEIHAIEFBIOD,

pg_stat_get_backend_wait_event_type (i nteger ) —
“text R GEHHFIEESS, REOSFEHLEZH, SMREINULL

pg_stat_get_backend_wait_event ( integer ) —
“text IR EHBAIEESE, NREIFFSEHEBFR, SNANULL

pg_stat_get_backend_xact_start ( integer ) — "timestamp with time
zone R[0lf5I% HETE ST IR E,
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BB

IR NS I — M ERINITAR pg locks’ RAR, XEMATHIEEEERETETNERESRER

REARBIBBIES. Hla0, X PIHRER] LR T

- BEIRIFTERBRNIL. £ MSESEETXR LB £—MEXRLMERND, 2E
B—PMSE IvorySQLEIER B BVFT B B flo

- TSR ESIRET R ERZAETINRR (ERABERIEEFEFIHENRESR) -

-+ FIBT IR P A TIRE S EIEREE RN, UK RRMERE NMIEFEAEN T TR,

Progress Reporting

vorySQLE B TEs L AT R PR & R Lo S EHIAE 7o
Brl, ZFEOHERSN<EH ANALYZE  ,CLUSTER,CREATE INDEX, VACUUM, A1 BASE_BACKUPH4
pg_basebackupﬁﬂjE@i&ﬁ%ﬁﬁ%fﬁﬁ’\]’é%ﬂﬁ‘ﬁ%o RRAAEEEY B

ANALYZE Progress Reporting

S ANALYZE iB178Y, "pg stat_progress_analyze  fENGE & HF0E(T 2o < BI& M EHI—1T,
TENXER T RERENES, FRHT XTUMREEIINES.

7232 pg_stat_progress_analyze {1E

HIZE AR

pid "integer’ [FimAVIHAZEIDo

datid "oid " EHEZEIRIEIREZEROID,

datname "name’ [RimiER R B EIEERIZ Mo

relid "oid # D HrBIZRAIOID.

phase "text” HETAMIEMEL, SN 3% 33,

sample_blks_total " bigint Rt KA+ BIHEERBI S

sample_blks_scanned " bigint  IHIEHI#EIREE,

ext_stats_total "bigint' I BAIHE EHEE,

ext_stats_computed " bigint’ EEITERIY EIITAVEE. LLITEENE  computing extended
statistics " B E& 18 o

child_tables_total "bigint” &M E,

child_tables_done "bigint &M 7&K, IITEESRETE acquiring inherited sample
rows BB =18,

current_child_table_relid "oid HATEEIFHENFRAIOD, ILFELNAE acquiring inherited sample
rows BB,

733 ANALYZE phases

BirER R

initializing B IETE /AR i, X MBIt =IFReE
acquiring sample rows ZEn MBI EIEIE relid A HBIRLIRBRBIIT,
acquiring inherited sample rows ZEP R HEIE TR FRLGRERO1T. 1 child_ta

O

les_total " ,child_tables_done,
A0 current_child_table relid” oy SN ENRERS
£

/N0

computing statistics Zen < MRIB BB IREIFAIITIHESOTHE B
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computing extended statistics Zep e NRIFIBAREERSHMF T IT R BRITER

[e]

=)

finalizing analyze ZE TR pg_class o AU ERTTAET, ANALYZ

g
ERiZEeR,

R

=z
T =

UK FEIT ANALYZE BY, ERIFTEDROARBIINN, TFEANALYZERBIRE,
AXRIEN T, BIREREN ANALYZE HE, KECHBBRSITES, AERE M HRNEHES
HES)

CREATE INDEX Progress Reporting

S3H)517 CREATE
INDEX" 8" REINDEX " BY, pg_stat_progress_create_index fIEIRBI& HFI EECIBERS IS M aml—17
o MHHFRERTHEREHER, HEHE T XTFTUNEBEENES.

7<34.pg_stat_progress_create_index I

HIKBUEIR

pid "integer’ [EimBYFHAEIDo

datid "oid’ EmEREEIREERENOID,

datname “name’ [EimIEEEIBOEERZERIE o

relid “oid" IETLAIEZE5|BYZERAIOID,

index_relid ‘oid  [EfF0RSEREZESIAI0ID, FIEFH KL “CREATE INDEX RUBHE, 1EH 0o

command text fEI&1THYAR<: ~CREATE INDEX,CREATE INDEX CONCURRENTLY, REINDEX, 5 REINDEX
CONCURRENTLY.

phase "text” R3|QIBBIHFTMEMNEL, S % 35

lockers_total "bigint" TEEAIBER T, FEFHFHEYIE D

lockers_done "“bigint” B&EFRIEIEEE,

current_locker_pid "bigint” BRI FESRAFRVEMIERIFHZID,

blocks_total "bigint” Ak EEZAMERYX RS2

blocks_done " bigint™ HEIM & EEMIEHXREE,

tuples_total "bigint” HEIMELE M IE LA S

tuples_done " bigint” £ 471 R ELAIRRTTAHEE,

partitions_total "bigint' L X& FOIERSIEY, ZIEIGENETH FOERS IO XS,
partitions_done "bigint” HE N XE FEIEFRS8Y, ZIMKISENTEH FTEMRERS D K,

7<35.CREATE INDEX BUB/ E&

B ER ik

a1tk “CREATE INDEX" 8" REINDEX IFfE/E&DiEZZ5 ],
XTI =IE B E,

MEeFFRE S CREATE INDEX CONCURRENTLY 3% REINDEX
CONCURRENTLY  IETEERFFE I RER RN G BIMNES
SERko

HATEHEAEXEN, XSS, lockers_t
otal. Llockers_done #1 current_Llocker_pid
FIBET X IMENHER B
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HiEZES| R REIART AT BARIBEIIMN,
EX—ER, FEHERSHNAIRGAERS B SR
EHE, FMEREX—I=HART,
BEIET T, blocks_total 1 blocks_done 815
HEHIE, WAJREES tuples_total 1 tuples_do
neo

ERIEREFRE 28 CREATE INDEX CONCURRENTLYE{' REINDEX
CONCURRENTLY  [EEZFFE e EARNES RS
BES, HARTEHAELN, XPMMESHEBND,
“lockers_total. lockers_done #l
current_locker_pid 718 & 7 X MNEEBIHEEE,

F5|0E: AW CREATE INDEX
CONCURRENTLY  IETEH3#EZR5|, ERFERIENETT
H, MRFARBEHEAERT, XMW, 5
"blocks_total ((EENZEFIME= AN A
“blocks_done” B8 7T X MM ERRIEHEE R

FEMIOIE: HiFETTA *CREATE INDEX
%ONCU RRENTLY IEFEXZR S |3 HE 0 ER RS 1T HE
o

ZE|WIE: PR " CREATE INDEX

CONCURRENTLY [EfFH#ER, DUIOUERTRR- T ERUL
EMNRS BT, SFRTFEHARINE, X MMER#BD
o blocks_total %Il G&BRNEM S A/ F blocks
_done 7B E XM MERHEEB.

F1FIAE CREATE INDEX CONCURRENTLY' =¥ REINDEX
CONCURRENTLY IEFEEF Rl BER RIRNEB S EMIRE
o YRMFHEERRN, XPMMESHEBND,
“lockers_total. Llockers_done #1
current_locker_pid 718 & 7 X MNEEBIHEEE,

#ric deadZ HiFreaders REINDEX
CONCURRENTLY FRFR LB EBNES TG, B
IHZRS|tRIEAEERS . HAEHEEN, XM
WBkd, " lockers_total. Llockers_done A
current_locker_pid 718 & T X MEEBIHEEE,

7£ droppingzZ @i Freaders REINDEX
CONCURRENTLY FRFR LB ELBINES TG, BE
FIHES |, BAREHLEXN, XMEHBLT, 7
“lockers_total. lockers_done #1
“current_locker_pid &7 X MM ERBIHEE R

VACUUMHE RS

[T VACUUM IEFEIETT, B8— PRI EEEENER (BiFautovacuumTIFE#HE) £ pg_stat_progres
s_vacuum AEFE=E—17. TEHNERRER TREERENVE ST ERE T NE#EFECIIRER. VACUU
M FULL s B E R IBIY " pg_stat_progress_cluster IR/, EJ9 VACUUM

FULL #1" CLUSTER #8REE*, MEFEN VACUUM RERHUZNR.,

7<36.pg_stat_progress_vacuum f1E

BRI IR

pid "integer’ [EiHBIFHIEIDo

datid " oid" XM EimEEIEIRZERIOID.
datname “name’ XN EimEERVEERZEBIE T,
relid " oid" #vacuummIzRaI0ID,

phase " text vacuumpyHFt B ES o
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heap_blks_total

“bigint ZRAMERHSRE, X MHMFAITETEEIRS, B8NS Ts (HFETFEE) X VAC
UUM " 3518),

heap_blks_scanned bigint t##i3fRpVEREE, BHFvisibility

map#k FASRM I, —LERERBLImAMias,

WHE FRSAR EIEEX N B8P, E S BRI M FRERSEFT heap_blks_total,

AT i BT X DT RS T =R,

heap_bLks_vacuumed

“bigint R BIERREE, RIFRSERS|, X MTHERTAT EIEHE MR 2R,
PNEEFTTENREEENT, FIX Mt rl A =R — M LR AIE &,

index_vacuum_count " bigint” BE5eANZER 5 /EIEE A,

max_dead_tuples
“bigint ERENIT MRS VEEFARRZ BN AT LUIEMENSE T tHE, BURFmaintenance_work_mem

o

num_dead_tuples "bigint” M _E—"ZR5/EIREHILRNERIZE T oL

X37.VACUUMBIF ER

FITES iR

LY %}/ACUUMEE)’%%??QSHT@‘%O XN EE R 1ZAR &

EEErY VACUUM IETTHiEE, MRFE, e8I
EF TR AR, HEARESITRASNE
o heap_blks_scanned 58] LU R iz HIEHE

BEZRS| "VACUUM ™ HRTIET/AEZRS [, WR—IFRIFERS|

, BATEENX M ERSFERAETREE DA
F—, 1R maintenance_work_mem~-~ & LIFF M
WEIFE T A, NEEEBENSZ SRR,

IR VACUUM® HeiIE7ERIE, BIESHEE R ER—
MED, BIEEREEESXEERSINLMZE.
405 “heap_blks_scanned’ /\F "heap_blks_total,
FARTEX BT ERIETEE,;, &, &%
REX M TR EEERS .

BRRERSI "VACUUM SRIEAEBRRERS o XM ER ETEHER
see At BN RS VAT A BIRE E AT a

o

B "VACUUM IETE&lTHE, LUBIHN K R EEERRY =S TUEDR
WEIRIER T X P ERAEEBRFRTRIZ/E,
WITERERER "VACUUM  FE T RERATERR. X TINERH, "VA

CUUM R BEE= M= [e]BREY. §E5T pg_class” FAY
ST E BT ERFIHERIREL I ER. AX D
FYERSERLRY, " VACUUM HHRL4EsR 7

CLUSTER#EIR S

&% CLUSTER 2" VACUUM

FULL i=17BY, " pg_stat_progress_cluster MIENR B & HaI EEETNE—MEaER. FHRBER

TR#RENES, HRET X TINIBEXLEEER.

7<38.pg_stat_progress_cluster fL&

DI RIFIAR

pid “integer’ [EEBIFHIZIDo
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datid " oid 1Z/EHmEZEIEURERIOID.

datname "name’ Sitt/aimERERVEGEZERIE o

relid "oid #E&EEFAIZERNIOID.

command text’ IEFEIZTTAIER<, “CLUSTER 8% VACUUM FULL.

phase "text HFIAMER L,

cluster_index_relid “oid IR IETEAZRSIWRFTIHE, XFZBEAEEANZRSIBOD; B0,

heap_tuples_scanned bigint 13$ERVETAE. X MTEEBRRBETEMELS seq scanning heap,index
scanning heap 3 “writing new heap " BY 4 =183,

heap_tuples_writtenbigint' 5 NBETANKE. X MTEEERBEMNE seq scanning heap,index
scanning heap 3 “writing new heap " B4 =8,

heap_blks_total "bigint” RPHIERZE, X PEFRE seqscanning heap BYFF AR HR &M,

heap_blks_scanned " bigint  {HiHBBERIE, XM RETMEN seq scanning
heap B A =181,

index_rebuild_count "bigint" ERRIERS %, ZITHERNT ERRS| MEBIA =IE5H,

#%39.CLUSTER A1 VACUUM FULL B E&

BER R
sak Zen O EE AR,

BN ELFNIT = IE A2 E .
seqiTfHH Zen BRIRBINEEEN A T8 RH T,
ELIESET "CLUSTER' BRTIEEEMBZRS I AR,
oA "CLUSTER® BEIIETEX TR TH R
ME N "CLUSTER' BRILEERE #AVH,
RIRK AN Bal, Zeo< EERHTERIL B EIR S,
BERRS Zo L EREEER— RS
popi Zo P EERITRENEET

S SER/E, CLUSTER 8¢ VACUUM
FULL Ki453R,

BEhE M HERS

YR pg_basebackup XN BEFHITEARE R,
" pg_stat_progress_basebackup  MIERE & HFNETT BASE_BACKUP EHIspSHIRE DS N WALL X
BH—1T. TEMNRERTREREGMNES, HERT XTUMEETHER.

740.pg_stat_progress_basebackup FLE

Bl BUEIR
pid “integer  WALA X 75 1#A2ID
phase "text’ BBIBIANEM EL.

backup_total bigint R#IRBENEHIESE, XE7E streaming database

files' MEFFIARIBIMEITAIIRS. EE, XRE—MEMME, FEHTE streaming database
files BHER, BUBEFIRESNT, MWALHEARESEHENEHNTES,
—ER#IEEBE T IR K, ZEIRES backup_streamed E[E,

AR 7Epg_basebackupFEZRAEE (WREW, FEE T --no-estimate-size &), X9 NULL

backup_streamed " bigint” #IEANEE, XM ITEEE 2L streaming database files B E¢3L " transferring
wal files " BYIE 3,

tablespaces_total "bigint” /A== 8] 2%
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tablespaces_streamed "bigint FAaNEAVR=TB]E, LhITERER{NAE streaming database files™ FE&I& 1,

FALEME DN EL

FTES iR

initializing WALZ XSS FE SIS D X TMEIMiTs
ERTH,

waiting for checkpoint to finish WAL& X282 B BT IE/E 01T pg_start_backup ™ X
HEBEHITREMED, HEFBRmEmNERTM.

estimating backup size WALZ EA2F B 8l E Rt B & R TRy
BIRE XM S &,

streaming database files WALZ X288 H I E 1R mEEZE ) F N ERE & D,

waiting for wal archiving to finish WAL& X 7 # 2 BRI E/T 31T pg_stop_backup ™ A

SEAE, HEFEMEHOPTEREIFBWALS L)
1, WRTEpg basebackup=48E 7 --wal-
method=none" @, --wal-

method=stream ™, NIEMEGTELLI ERSEAEER,

transferring wal files WALR X E8HAZ IETE (T R (I A2~ £ RIFTB WAL
To WRpg basebackup$IsE 7 --wal-
method=fetch ", NIz EE &1 waiting for wal
archiving to
finish P& [Fo BN ERSERBY &G4

S IBER

IvorySQUIRHL T HRESR ST BB AR S5 BRBVEDTSIB R, IO RE AL YFTE ARAD RO
ER BRI T ERBEN TR,

BRE AR EEIvorySQLA ;. P REE M SR EM A EBRH A,

B8, DTraceB# >+, ©7F Solaris. macOS. FreeBSD. NetBSD Al Oracle Linux ERJFB.  Linux
BISystemTapIl B2t T —# ] F58Y DTrace
SNV, TIFEMDSBE T EAEC Eo]LUBT M sre/include/utils/probes.h ™ FARYZRTE M 523,

S IBERBI4RIF

HINER T, BEETYAY, AREEEENMERACEMAILR T EIvorySQLF AT H, E81E DTrace
S, FECERIET --enable-dtrace’s

PR ET

R 42F7, IRUPS IR T —EA AR, &
A3BIVT AR AR, S8, BILUBINE 2R HIBE vory SQLEYRIILME,

R42.N#E DTrace 15t

ZHR 2 IR

transaction-start (LocalTransactionId) E—MTES T AITRRA B
argd BE55 Do

transaction-comnit (LocalTransactionId) HE— NS IR AR BRE
o argd BE5 Do

transaction-abort (LocalTransactionId) L BRI AR EORE

o argd BE5 Do
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query-start
query-done
query-parse-start
query-parse-done
query-rewrite-start
query-rewrite-done
query-plan-start
query-plan-done
query-execute-start
query-execute-done

statement-status

checkpoint-start

checkpoint-done

clog-checkpoint-start

clog-checkpoint-done

subtrans-checkpoint-start

subtrans-checkpoint-done

(const char *)
(const char *)
(const char *)
(const char *)
(const char *)
(const char *)
0
0
0
0

(const char *)

(int)

(int, int, int, int, int)

(bool)

(bool)

(bool)

(bool)

LN EERIIE AR AR B9
Wit argd BEWFRTE.
W NIRRT AL B R BUIR

= AT

tto argd BEWFRHo
L — BRI T AR AR A RY

[=——Vsran

Rifto argd BEWFRFH.

H—PNE R ST Y AR & BUIR
fto argd BEWFRTH,

H— I EENES W R AL R
REte argd BEWFRH.

H— I EWNEE TP AR A BYR
fto argd BEWFRTHR,
H—EERIFL R T A E AR L 7Y
it
i—ﬁﬁ@%ﬂﬂ%%ﬁ%ﬁ%%
:E (e}

H— BRI TR T AR AR A 7Y
it
i—ﬁﬁ@%%ﬁ%%ﬁ%ﬁ%%
:E (e}
EAFHE LRSS HZE TR p
g_stat_activity . status” BSfEAHY
REto argd BHTHPRSF R,
H— OB SRR AL BYIRE
o argl
BN ERE D ARG E 22K
B, BlanxE (shutdown) « 32
B0 (immediate) Z¢5&Hl (force)

o

H—PME R TAITRA IR (
08B R EIRR PRSI A

— MR RVIRE) o argd
BEEEMNHEAXIE, argl
BEMAXH S, arg2. arg3 Al
arg4

DAIBIE TN, MIFRFEIFelUL
B9 WAL XHRVEE,

H—MRESRHI CLOG

D HFT IaRT A& BUIR S, argd
NEFRRERRER, NBEFRTX
By =

H—MESRI CLOG

Z0 52 TeAL AT A& BYIRE. argd
B& X5 clog-checkpoint-
start” FRAEEL
H—PEE A SUBTRANS
D HFT IaRT A& BUIR S, argd
NERTIEBRER, NEFRAX
AT So
H—OE A SUBTRANS
Z0 57 TeAL BT AR BYIR S, argd
B9& X5 " subtrans-checkpoint-
start” FRAEEL
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multixact-checkpoint-start

multixact-checkpoint-done

buffer-checkpoint-start

buffer-sync-start

buffer-sync-written

buffer-sync-done

buffer-checkpoint-sync-start

buffer-checkpoint-done
twophase-checkpoint-start
twophase-checkpoint-done

buffer-read-start

40

(ForkNumber, BlockNumber,

, int, bool)

Eé MEE AV MultiXact

DI IR AR A BYIREt, argd
ﬁE%TE%ﬁ =, NEERTRX
IR E =o

éa PMEE S BI MultiXact

B0 TEAET AR R BVERE T, argd
Eﬁaa><t5 multixact-checkpoint-
start” 8,

L—NE RN E R R X I DT
%H%Em%ﬁoa@

BT SHKE DT RBIME Rk
A, BlanxE (shutdown) « 37
B0 (immediate) =&l (force)

o

LENERERBAEFFEE It +
XBY (TEATIRMPEES RS
ZE) #EEIR . argd
BEAXDE, argl
Eémﬁﬁﬁﬁﬁgﬁgﬁﬁﬁﬁ

FQEO

FHE S HEEE MRS 5T
Z BRI, argd B PXHY
Do

LFTERERXEE 7 B A AR
fto argOXEQELFEEEﬂéﬁo argl
BREHELMRENEPXEE
oagmﬁm%mﬁﬁ<ﬂw%ﬂ
sync-start B9 argl) ; argl # arg2
ERIB AR & BRIE1Z M0 & m A E]
BHMHAERE TH X,

THEAXIEE N NBINZZ BEHE
TEFI6 & fsync
ERZ FIR VRS,

L [E5 2P X B A 52 BB Ak 2 BY
Bt

H— MBS RIRM ERER DRI
B AR BUERE o

H— B S BIA ELER 0 TR Y
R AR

H—RE X FHIART AR & AR
Fto argd # argl
BEZINND NSRS (NREX
—RRFRY RBIER, argl A
-1) o arg2. arg3Hargd
BExR=TE. FIEENXZROID
)EHL/A—L/JJJ—LZ%%O ;]L /\\Zliﬂﬂéﬁﬂq
X, argb 2R xR iR
ID; WF—PHZEHAHX, arghE
InvaLidBackendId (-1) o argb
NERT—RKREZT RBIER, NE
FNIER I,



buffer-read-done

buffer-flush-start

buffer-flush-done

buffer-write-dirty-start

buffer-write-dirty-done

wal-buffer-write-dirty-start

wal-buffer-write-dirty-done

wal-insert

wal-switch

(ForkNumber, BlockNumber, 0id,
0id, 0id, int, bool, bool)
(ForkNumber, BlockNumber, 0id,
0id, 0id)

(ForkNumber, BlockNumber, 0id,
0id, 0id)

(ForkNumber, BlockNumber, 0id,
0id, 0id)

(ForkNumber, BlockNumber, 0id,
0id, 0id)

O

O

(unsigned char, unsigned char)

0

H—RE X IRTEAET AR AUERET
o arg0 Ml argl

@alﬁﬁﬂﬁ NSRS (R

—RRFZYT BIEK, argl

1)@&&%%&7]11%9@%%) o arg2
. arg3 Ml arg4

BExRTE. HEEMXZR OID
FLURBNZK o M—PAIIERH

X, argb 2R xRV iR
ID; WF—THZEZAHKX, argb =

InvalidBackendId (-1) . argb
NERT—RKRZT RBIER, HRE
FRTIERE, argl
ﬁE%TTﬂﬂqﬂ& ZEAX, 7
(EEZ=Ea%]

R LI —1 /\¥ﬁﬁ TXHERES
i%ﬁZ%ﬁﬁ@EEﬁ%ﬁo arg0 # argl
BEZNND NSRS, argd.
arg3 Ml arg4

EaRTel. #IEEMXZR OID
FLORBIZ K Fo

H—EIE KT AR A BIRET (
EEL,\&HQQT%L?E@TE ANIZBIRY
8], BElEEHEERMMEE NE]
ﬁ%ﬁ%) o ¥ buffer-flush-
start” B94E[E).

S—PIRSSHEFBE — %
XA IR (NRXEBE
4, Fnshared_buffersk/), 3%
?%EUE%E’SEA%%EWE%UZS?@
o arg0 Ml argl

BEZIND XSRS, argl.
arg3 M arg4

BER=Tel. #IEENXZR OID
FALURAINZ K Ro

HY— R A X B ST AR A BYIR
o 285 buffer-write-dirty-
start” A=,

H—P RS HERER R BRI A
WAL 2 H X = [8) HF365 — AT WAL
X IRA IR (IRXEE
K4, Fzrwal buffersk/h) o
H—/RAE WAL

X SEALAY AR A BOIRET S

H— WAL
DRI AR IR T, argd
BZIEENFREEE ('mid)
argl 82 info frd.

HIER—/R WAL
EQTHRBY AR 2 BUIR o
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smgr-md-read-start

smgr-md-read-done

smgr-md-write-start

smgr-md-write-done

sort-start

42

(ForkNumber, BlockNumber, 0id,
0id, 0id, int)

(ForkNumber, BlockNumber, 0id,
0id, 0id, int, int, int)

(ForkNumber, BlockNumber, 0id,
0id, 0id, int)

(ForkNumber, BlockNumber, 0id,
0id, 0id, int, int, int)

(int, bool, int, int, bool,
int)

HFFIRM— DR RIEEN—IRET RS
B9RET. arg0 # argl
BEZNND NSRS, argd.
arg3 M arg4

BaxRTE. #IREMXZ OD
FLORRNZ K o X— AR H
X, argb BOIEIGH KRB TIHAY
ID; WF—PHZRFKX, argd
2 InvalidBackendld™ (-1) »

L RPN TT A AR A AR o
arg0 A argl

BEZNND NSRS, argd.
arg3 Ml arg4

BaxRTE. BIREMXZ OD
FLORRNZ K o XW— AR H
X, argb BoIZIRI X ZM/FiHA
ID; WF—PHZEHKX, argd
2 InvalidBackendld™ (-

1) o argb
BRI F T, 1 arg?
BERKEHNFTH (WRRES
FIRLERE M) o

HFBE— R RFEAN— RIS
A R E, argd M argl
BEZINANSFIRS, arg2.
arg3 M arg4

BaRTE. BIBEMXZ OID
FLURRNZK Fo M— DA H
X, argh = ORIGIY XA FIHREY
D, WF—PHZ=EHKX, argd

2 InvalidBackendld™ (-1) »

Y—PREIRVETTA BT AR A BVIRET
o arg0 Ml argl

BEZIND NSRS, argl.
arg3Mlarg4

BEaRTIE. BIEENXAR
OIDRATIRZ K FRo W F— M
X, argh

B IR X AW G

ID; WF—PHZ=EHKX, argd
2 InvalidBackendld" (-

1) o argb @XRFFRENFTE, M
arg’

BEXRENFHEH NRXMER
[, NEHREMM) o

H—RAF AR IR AL R AUERET
o argl

T EHRF. Rl HEaEER
FFo argl
NEFRTE—ERS, arg2
ERVINEE, arg3
EATERANITENGFR (UTFF
i) o WRERFENILIPHITE
R, Ha argd

NE, argby 0 BFRRBIT, A
IUNRRHTIFEE, A2 B
AT Ao



sort-done

lwlock-acquire

lwlock-release

lwlock-wait-start

lwlock-wait-done

lwlock-condacquire

lwlock-condacquire-fail

lock-wait-start

lock-wait-done

deadlock-found

F43E X FE R B MR

LocalTransactionId

(bool, Llong)

(char *, LWLockMode)

(char )

(char *, LWLockMode)

(char *, LWLockMode)

(char *, LWLockMode)

(char *, LWLockMode)

(unsigned int, unsigned int,
unsigned int, unsigned int,
unsigned int, LOCKMODE)

(unsigned int, unsigned int,
unsigned int, unsigned int,
unsigned int, LOCKMODE)

0

TEX

unsigned int

H—RAF T AR R BVER . ar

g0

NERTIMEE, RBERTAHF
o argl
BRTF—RINFFR A REE
, BT —RAHRAUTFTIT
B

SRR —1 LWLock
AR A UIRET.  argd 1% LWLock
FTERYIFA (Tranche) o argl
FIIERAVBIRTL, BHMEH=,

H—" LWLock

WRERN (BRIETLSEMET
A—PMERERNEFE) AR
tto argld @1z LWLock
FTEMYIA (Tranche) o

H—"

LWLock N HEBIeTAHE— AR
SRR TS FZ B E ]
B AR A BUIR . argd B1Z
LWLock FrEBITIF (Tranche) o
argl

EROBIET, BHMEHEE,

HB—PFEFEMT— LWLock
NEFPHERY (EXRfREEE
BRIz bR L BIR . argld
1% LWLock

FREMEIA (Tranche) o argl
FRIERAVEIRTL, EBHMEH=,
YEREREELHES MRS
— LWLock BY# A BIRE. argd
1% LWLock

FREMEIA (Tranche) o argl
FRIERAVEIRTL, EBHMEH=,
YEREREELESAMSE R
IR1IS— LWLock

AR A BYIRET. argd 1% LWLock
FREMEIA (Tranche) o argl
FRIERAVEIRTL, BHMEH=,

H—PBEELH (Imgrgl) AVIEX
T8 A AL AR
¥to arg0 & arg3
BIRMREEIE N RN E S, argd
BTN RIAEEL, argb
FRTHIE KAV B AL,

L EERH (mgr

) BNERERERSN BIEZE
P MARRET. 285 lock-
wait-start” —7#%,
i%%ﬁ*ﬁfmﬂ%ﬁ?ﬁ%%%ﬁET%WQE@??&
o
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LWLockMode int

LOCKMODE int
BLlockNumber unsigned int
0id unsigned int
ForkNumber int

bool unsigned char
EREE

TENGIFETR T — T &g ES11489 DTrace
fla, AJDIRSRRE — R MEeENiR 28I 2 /589 pg_stat_database [RER:

#!/usr/shin/dtrace -qs

postgresql$l:::transaction-start

{
@start["Start"] = count();
self->ts = timestamp;
}
postgresql$l:::transaction-abort
{
@abort["Abort"] = count();
}
postgresql$l:::transaction-commit
/self->ts/
{

@commit["Commit"] = count();
@time["Total time (ns)"] = sum(timestamp - self->ts);
self->ts=0;

HHITY, ZBIF D Bl HXFFRYRIE

# ./txn_count.d "pgrep -n postgres’ or ./txn_count.d <PID>
AC

Start 71
Commit 70
Total time (ns) 2312105013
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-

A=

SystemTap JBERIAER—MRETF DTrace

Nire, BREENRIHERSN. BEEIENE, TXFEEHE, SystemTap

M A ATUE AN N R BEF RS AR B, TLAREKN SystemTap

RATHRXRAIBESWBE, (REZIEE, DTrace

MAFEMOES AR, SUHEEENBEREEIESELR N, TEASD LI AIBNE LT,
TILRALERIBNEM, MARKERS. I ERASBEAINESN, —EZM_EERBIH
R EEBFOEN T,

EXHTIRET
HRERUERBEFERUEE XK, SAXBEHRIZETEEN. TEASBBAFRTHTE:
L RERFT B VLUSAR T B BRVERTE

2. B ZIREE MINE sre/backend/utils/probes.d”

3. 1R pg_traceh KAFETHEZRH RBRRF, GFE, FEERAEFHEIENUEREN TRACE
_POSTGRESQL " #&REt7R

4. BRI IR E R BRY
Bl XER—MEEIN—MRIERASES D BEAREHSESRIEF-

1. RTERE BN transaction-start” FHFE— " LocalTransactionld £ Z
2. BZIREE M IANE sre/backend/utils/probes.d " :

probe transaction__start(LocalTransactionId);

AERHBFEHRNTRENER, E— MERRHM DTrace
flzseh, WTRHAZERBHEN—EFR, Bk , IAPTES transaction-
start’ @143,

3. 7E4R1FBY, transaction__start #R4%#ERE—17=1EF TRACE_POSTGRESQL_TRANSACTION_START (=X
BREBE T , AILUBT EIELAXHF pg_trace.h K18, BRERMNAZIRRBHNEGENE, EX
ISR T, BERE:

TRACE_POSTGRESQL_TRANSACTION_START(vxid. localTransactionId);

4. EEMFFNISITIN _H#HEIH 2 f5, @diaiT FERY DTrace
PRI EFIBAVRTT AR B, MMEZEZIZN FERYEE

# dtrace -ln transaction-start
1D PROVIDER MODULE FUNCTION NAME
18705 postgresql49878 postgres StartTransactionCommand transaction-start
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18755 postgresql49877 postgres StartTransactionCommand transaction-start
18805 postgresql49876 postgres StartTransactionCommand transaction-start
18855 postgresql49875 postgres StartTransactionCommand transaction-start
18986 postgresql49873 postgres StartTransactionCommand transaction-start

AECABETRNEERRN, B—EHEFTERLE:

- BENOHE, NRHEHIEENEIELRASNEZHEANTERMIIERE, SRR ERFHER.

- ERZEFEE L, IERA --enable-
dtrace 4B1¥ 7 IvorySQL, FTILAIBY Hixh|Ed —MBERRY, #TEZENESE, BEEBH TIBE
SR, BEAEEBVMIRERERE—LEITENE, BEEZIEFNEEHHEANREUEE
BANSE N, MRIREBEXEY, ZERBINEEBEREESENEEARFRIFMZE:

if (TRACE_POSTGRESQL_TRANSACTION_START_ENABLED())
TRACE_POSTGRESQL_TRANSACTION_START(some_function(...));

SMBERZEBE—TXMAY ENABLED 72,

TR B R

FIThiE RS

BIREE— DT BAEME S, RSEEUEREETHSR, MR—IEREEVEZER (RYK) 87
» MSINEE—PTOAST I 53X PRIFKEX,

ERTFREENARTEM A EFEEEIRERNE, NREXPMEXMT, HBATOASTER LB — PRI BER
5lo SR, FIFERIREARSIFIERKEK. 8 MRMES|IEFHIERIRVBE ST E — R XHET 16
¥, BEARZT X

IR LA =Mp T MMk == 8] . fBFoid2nameRREE N TUERAZE R, SOLRBESREZERBNTTE
, FIEERNTEBEHEEN T E. AT RRVER D KRR INEIEI R ZR 5 B R M =8

T— P ERIOEET S E DI NETEE EEApsql, RAIUALEREETERNUERE:
SELECT pg_relation_filepath(oid), relpages FROM pg_class WHERE relname = 'customer';

pg_relation_filepath | relpages
______________________ R,

base/16384/16806 | 60
(1 row)

SO TUBERERZ 8KFT (121, relpages’ R=H VACUUM. “ANALYZE F0/U#J17 DDL #5040 CREATE
INDEX' FT&B#T) o WRIMEEROERINME Y, PBAXHBEZNZE B,
ZERTOASTREANZIE, HNIUEA— KU TEXENES:

SELECT relname, relpages
FROM pg_class,
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(SELECT reltoastrelid
FROM pg_class
WHERE relname = 'customer') AS ss
WHERE oid = ss.reltoastrelid OR
oid = (SELECT indexrelid
FROM pg_index
WHERE indrelid = ss.reltoastrelid)
ORDER BY relname;

relname | relpages
—————————————————————— oo
pg_toast_16806 | 0
pg_toast_16806_index | 1

RBPI RS S ERERS IHIRT !

SELECT c2.relname, c2.relpages
FROM pg_class c, pg_class c2, pg_index i
WHERE c.relname = 'customer' AND
c.oid = i.indrelid AND
c2.0id = i.indexrelid
ORDER BY c2.relname;

relname | relpages
___________________ S
customer_id_index | 26

BNREZ A TENEBHRHERRIRMZES]:
SELECT relname, relpages

FROM pg_class
ORDER BY relpages DESC;

re lname | relpages
______________________ dboooooooooo
bigtable | 3290
customer | 3144
BEE AR

— MEEEEASEENHEKITESIERRBETRE H. —N5H T VEIEEE P e~ = SEEE
AR, BESERIULAGEREARIH, TREF WAL
ARG W, =R EBIRERSS SR IR Hrlse R £ X o

i
NSRRI MR — e E MBI RPN — A 8], FARP] LU AR T il — R E X 5
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hE| B R4 E XK

T
BEXHRSEERBHNEEERREEL, Rt A2FREE T2 MBI EA RKEITH,

MRIPBIRGIFS AP BHME N AL, AEAMIERERS BAMZ G T-B A P RIRS 2SS4 B ERS, B
i ENRY A ER PO ST 2 AVt B e e — 1Y

H B LEIF
SE

vorySQLEIEZEE R ERAMRYEIRAER, NTREZ%ZHE, 1LBEETIFHERPITEEESAEE®, (rbo]
FEREZEREEETEAN B EIRESECHRA SR EER. REWEEEERESHEEAFHEIERN VACUUM
ii%gﬁﬁﬁ@%%ﬁﬁﬁ%ﬁﬁ%%ﬁ,iﬁ%ﬁ%ﬂ%ﬁﬁ%ﬁ%@%%ﬁ%mﬁo%E%%ﬁ%?
L Efi \\;%EEO

BIERYEAATIR
lvorySQLAY VACUUMsr < FJ L NREW IUE B G — 1k

1 WE NEAW B BRI TR & BRI E T,

2. EHT#IvorySQLE ML 85 R RV EIRESEITHE Bo

3. EHTRI IERREY, ERLUIDRRAZRS A3,

4. RIPEIHEIEA =BT ESIDEIENZESIDEEMER.

RSN REER, 8— P REEKETRUARIIEAEERNIT VACUUM  121F,

B VACUUM  BYZ A A7 VACUUM ™ A1 VACUUM FULL ", VACUUM

FULL AT LUK EIE S E T EERIGITERE R, 55, tRERIIBY VACUUM BT LA E = SRR (EH1TIETT
("SELECT. INSERT. UPDATE #0 DELETE ZEep<iSMERETIE, BIT/FIRHAEIIRIIARER ALTER

TABLE Fan S REMRMENX) o VACUUM FULL  EREHTERIZR L1GEI—1ACCESS EXCLUSIVE

o, EIETEMN LERVEMERF1T. B, B EERNIZEENEARE VACUUM HEBE%R VACUU
M FULL

VACUUM = K8I/ORE, XRSBHMEZEERTE, P URE-—EERES e BIEEaS
pRBYMERE AP

12 Wbt = 8]

fEIvorySQLA, — R17AY UPDATE 8 DELETE A= BAVEFRIZITAVIBARZ . XM AN T N ZARAH &35
fR BN SIRRAI RN EMES I I, ENsERMER. BE&E, ERESEEIr=HT—1
I BV SE R M RBVTR AR, TP S AR B IR CIR B 31T, XiFrhe i =8 FKBIT
REIE K, XEdIztT VACUUM FEako

VACUUM " B9 E T TUB BRERANZRS | BVSE AT AR AT R R B IC IR EARRER. I, BERA=EZ
TEPOMERIERS, BRAFERARRBRPRESN— U PN NEEN 2= Nt BB EEZ SR —
PHMERD. Mk, VACUUM

FULL ETIBSE =B ZIMINE S Bl — P BT R AR PRI B ER. XRRNMERIIRST, B2
SR KAEE, THREMINIBETBIATRAHEIA, BERIRIFT.

BATBEN—R BIRE ZMAT/ER VACUUM RERFE  VACUUM

FULL o BnpaETiriE= XS TIF, FEKRF xanfzas VACUUM

FULL o EXMET, HEBARURERFENNS VRY, MERFHETEEANRERS: §1%
S AN EFTFEE/NRTIMIBIEZ BIRKEAN=T 8, RE VACUUM

FULL I ASRIE— D RRBL ES/ NI R IZEETBIROL L IRER S, BRUIRZR[BERFKBR
BRXEFRET AR, A, WTEPMERERRR, EETTIVE VACUUM &1Ttb b &85517 VACU
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UM FULL E&%f,

—LBEEBREEWEITHEE, fIINER EAEMBMPAERI LI, RIE—METEBERMEIEIMEST
T, MR—IERE—XMBZINIEFETIRE, ErIRERKSEIEREE VACUUM

FULL  k[El==8l, BREBmAETIFHEANLUAEX M, FHATIFHERIEREEHASSISIEE
1B1E. BRI EZE T2 UGS, T2RATIPEERNES. —MaJgEpiTThERIRE T
BERNSH, IFERANFRENRESHESHIE kY, AMRIESEIEKRET, MEAFHESHRBET
XIBY " VACUUM " Rt 8 T 1F,

SFHENMERE B ENAS, —FMEEN A EARIT—NEBRETEER  VACUUM, ZiRfEESRERGE
BENERIT X, HRRSEHLUEEEFNR LNEMENFE (—EEENSENENTEST/ 1D
?%ﬁ*ﬁ%ﬂ@%gﬁﬁﬁ)OW%WE*4$ﬁ$E%4ﬁ%§,%EENMMMW%*ﬁ,W%%%
vacuumdbi2fF,

N

H—PMRANAKEFHAMEREIME 2 REFLTITARAES, 4Ry VACUUM PIBERES AR R
NRIE XM —PRABIRFRLENE SARI8HETE, FRFEEA VACUUM

FULL®, 3{Z&ECLUSTER, BHEALTER

TABLEWEREE TRz — XETETRERN—B MNENFABENEMEINERSl. FIAXEEIE
E3K " ACCESS EXCLUSIVE®

o AREBIENERRAF T ZRRTRVEIMNEE B, RANBEEFHTRMERSISTRZBIERMER
5 | BT R I

/=N

MRIFE—PR, ENEPINABWERERER, ZRATRUNCATEM AN EA  DELETE BA VACU
UM™o "TRUNCATE &1 ZIBFRIZERMNE IR, MARE—XEEH VACUUM 8 VACUUM
FULL SREIWIRFEREEANEAETE. HRLRESHETHEEI MVCC E X

SHAMNBHITER

lvorySQLE AL g5 (kM T-A X RINAIFZIHE BRANE W LRI, XEFITHE S HANALYZESR S IX
&, ERTEERREBZINERILUER VACUUM — PRl S BIER. HEESEERNAITERRER
» BNZEBIIT R P] REF AR TR L BE,

BopSESTIPERIIRKER, S—PRINESHRNERFEBZE, ©RENAH ANALYZE 5, T,
EEAPIREBEEMIKEET IR ANALYZE 181F, R BIIRAE— MR ENEHAIR AN “Re<iElRY
T BRI E R, ST AR IR IR — DRI E N BB T TRV ECRITRI T ANALYZE S, ENRIERZES
REFEBXMFEIHER N T,

ENAT=EMmERBE—F, MEFTHIIHERNEEENHNREMER, BEMEN FT—PEEEHE
, MRZEENFIT D HEBERNE, WRBUEBEMNRIMES. —NERHNLIENEZERPIINE
AME/NMERZ T £ BE0, —PEETTIREFMTIEAY timestamp FPRTEITHRIE A BT A —EIE 0
NEANE;, XEFE—FIERREREEMENGTEN, m— P a2 —PWih IR oE URL
FINARR. URLIIFILIEEWEN, BEREENSITDHIEHAENEE.

PILIERESR LInfT ANALYZE EEAERMIEEYI EictT, HIINKRIMNAHRR, B UEIISREMERX
Lgmite BX0L, BERINMENMIEEFEZRIN, ENEE—FMERBVIRIE, “ANALYZE W—P&RAT
ER—MFEIT BRI, MARREE— 82—,

e

REXSEFHIN " ANALYZE SME RPN ZIEFE BB NN, Mol RIERNETIEER ANALYZ
E'WESITHEBRIFARE, £2FF WHERE A EIRYILUREIRED RIAIFE S RNBTI PIae R 2L
Hh5 | BN ERIEE S E. UL ALTER TABLE SET

STATISTICS®, Z&EEAdefault_statistics_targetfe E S AL HIREF CENAIAE,
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N

BhBETIERE TR AINERAH  ANALYZE 65, AANTEME — 1 SENME, NRIRKIES
FEINEBRBIGIHE SR EMRMBETALN, LREFHNAARER— N aENNERERER EF T
17 ANALYZE 80

e
autovacuumsFHFHBE RN DX R L HANALYZES <o BHEMERRIBARKRASRET U A =W

IHT—
WFROBUA AT RERN BN INRIRBVEITEZ XN R AT LUHTIEBRIAMX, BB
LB BN XERIZTTFEIANALYZE IR ST RO Mo

53T ] DL PR S

BENGINE—DREPE— P IMIRE, ERARBEEPLENEREENEEEIES (URFIERK
NEE, BEZNEREBXEN) BIIATH, XEMERNEN, F—, BERGPILE F—/RE Tk
WXEFRIE, KAEFREHTARERER.

£, XaFivorySQLEIE—LERAZRSINEW, MABESIAKER. ENIvorySQLRZRS | &7THRY
AIIVAEER, —RENBMRS RS ANE—NLERERS [ TEREUETH, ARNETE NN IRIESI
o F—AHE, —R'ERARIINER =B NBE 0] LIRS, WNRYE T #EIEIZIIE ERPTATAEED I
Y, HESRENELR] LIRBNY . X AEIESEEAA, EAR IS R] DU LR IP)o ] DUIERRET EEHE/ ME
%, IBMEHEIERA, AIIMEMED o] LIRS 2 iR E 7 ok,

BFLEESIDEIE RN

lvorySQLAY MVCC ESZ B MM T REBLLIRES ID (XID) #F: WR—MThRABIIEAN XID KFHa1ESEH
XID, ERE “BTARKN FEALMIZWIEBIESA . BERENESID

RTER (321) , — P KEtel (8B 40 121F55) BITRERERERE S5 D LS 0. XD
HEERCIER 0, FEAKBE T IENESRIABMEMN T ETHRHK —
XEREC(INEEEMRAR I, BMs2, REERNBIEEL (LiF EEHIRMATAE, BRIARINTEE
BREOITFTE) o NTERREXMER, BHNEEDVE 20 1ZNESMBEES MUEETHNE MR,

EHRME R B IRRE AR R Z )R A2, VACUUM =1B1THRIE N

HE, IRTENBHR—NMEEBIENE ERZVESZFEN, XEM MVCC

HAERE, MEMBIZIEANSZSHAAEHAIMRRESKIZLARE SR IvorySQLIREE T —MF#EY
XID ('FrozenTransactionId) , XN XID HREEZIE XID BILEEHN H B2 22 # 1A EEEAEE XID
BE, ZEXDBEE-2328 EKER, XEKENTE—PNEEXDESE 20121 XID “B£E” #EE 20
24~ “BF , B—IRENHEEEEXD

TFaE & BImRaR, Att, —B—MTRRAQENEDE T —MIENEEXD, ZITHRER NET K
20121MFEEN “IE  (5HIEHNEERNEE XD TXR) o WERE 20
CNESZRZITMAKANREE, ERERARLEBHERERNK, ERIEX—T)

KE, BORSITHRASHEREEAN XID 79 FrozenTransactionld ™,
i#gﬁg@ﬁ%L%%%ﬁ%%“Eﬁf”,ﬁK%@%ﬁﬁo#Eﬁﬁ%ﬁﬁﬁ%-éﬁ@éﬁﬁ%%
, TEEBE%IH.

vacuum_freeze_min_agedFhTE BATHR AR AL — 1 XID
EBENZBZE, MRPASENTRIBEREWEREN, BINXMEED USRI UE
NI, BRBVXMEEREMT RSN EE 2 IR Mt E S

VACUUM @B =B A &G E L TIThRARTIE, BEA=BhIARLEEEH XID

BERVIThRARTIE. 2RIFFTE BITIRAES EE KRS, FENEPRM—/XI TR, vacuum_freeze_tabl
e_aget=Hl VACUUM "+ ABHEXIEM: tNRZFREW  vacuum_freeze_table_age J8iZs " vacuum_freeze_m
in_age MNESWEARTEEET, NRH—ReREH, BXMSEIZENO

Ks&fl VACUUM ™ 22318 Fr 8 DUE m 5= fr 2B 5] DM RS o

— P EREERF OB ERRKETEZ 20
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ZNEEBE VACUUM iR vacuum_freeze_min_age B, R BB (62 EH#5IE,
OJEERREEIEERER. ERIEXT=ASE, BEEAEEtbautovacuum_freezemax_agefc EZEPIIEEN
FIEEN XD WFRFRETHR DARBmERE BMERmEEREABELE) o

XERENR—NREEWSEE, KU5 autovacuum_freeze_max_age JBiZx vacuum_freeze_min_age’
ESMTZR DBER—REER, WAL T T ERI ENMKERFENR, XBLAEEN, 7AM
, WESEK (BEZBWENEEEEMIMERNER) sURE AT EEWMEERNEE, ALERAEIFELRN
FAK LRI BehEENEREANSIFEEA. BATMNAILUEIIEIN autovacuum_freeze_max_age " 8¢
BULvacuum_freeze_min_age " SRSEILIE B,

vacuum_freeze_table_age  BYSEPrERK{ER 0.95 *

“autovacuum_freeze_max_age, =T EBRERNE LREIEAE. — =T autovacuum_freeze_max_age"
MELEBEN, RATEEREEI R L —RhEEEh5E, #5095

RITRENTERR BB EEIEA £ 2 81afT— X F o) VACUUM  BH T —E%8), 1EN—FERIEN, “vacuu
m_freeze_table_age" N H#I&E R —MET " autovacuum_freeze_max_age 898, FH— 1 REHI=(E)iL
— R EBEER VACUUM gi— R # E B MR EFTEshR A BB IEX N E OFHIET. BE
WESKEOPESEBESEEEE, EZERELRANERTEMNEMNESET, MIENEESHE
MER 2RI,

1N autovacuum_freeze_max_age” (BUSRAIE—#EAY vacuum_freeze_table_age™) BIME—TEZHIEE
7RV pg_xact F" pg_commit_ts' FERKHEE L8], RABHAFMEFTERG autovacuum_freez
e_max_age SCEINMFTAE BSHIEICRSH QKRBT track_commit_timestamp ™) BY8l&, EITRAS
NENBSEEMD 60, FIIR  autovacuum_freeze_max_age #HIRENEMNRADIFE 20

12, " pg xact BREKE|IKRL 0.5

EFT, pg_commit_ts K£920GB, RN FREVEEIEE R T2 RU N, FAHEFIRE  autovacuum
_freeze_max_age  NEBIRAMNITE. G0, EFIFEERIT pg xact F " pg_commit_ts EHAFMHET
BIANKIRET EFUABRT 212 1MESALET pg xact B9 50

MB7EEZE], " pg_commit_ts' BI2GBRIEEZIE]) o

BN vacuum_freeze_min_age” I—M R EZ B ERIBESE VACUUM BB TIF: MR ZITEMEIR
AR FrozenXID™ Z ERRFREN (FBOZITRIS— R
X@),géf%*ﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁoEkﬁﬁﬁﬁﬁﬁ%ﬁ,Eﬁéﬁﬁxﬁﬂ%W@ﬁZW,Em
%B \/ﬁ\% : \élilo

AT RE—MUEEFRENRFRLS XID B9FH, VACUUM 1ER4i%K pg class Al pg_database” H7F1i&
XID

MFITHEBe RBFplth, —PEM pg_class' 1789 relfrozenxid* B & WIZFEN E— 23 VACUUM BT FEAY
IRESELLE XIDo 1ZFRFPIERA LhX P EMT XID R EE XID BB SIEATT

%KE@%%W??R%O A, — DB pg_database™ 1789 datfrozenxid ™ 5 @ HIMEIZBUREFHIAR RS

XIDBY R —

EREZBHIEEFT— RN relfrozenxid BRNR/IME, —MKEXEE BN HEDEZERITXENES:

SELECT c.oid::regclass as table_name,
greatest(age(c.relfrozenxid),age(t.relfrozenxid)) as age

FROM pg_class ¢

LEFT JOIN pg_class t ON c.reltoastrelid = t.oid

WHERE c.relkind IN ('r', 'm');

SELECT datname, age(datfrozenxid) FROM pg_database;

“age YIEEMIZEMT XID FIHA1ESS XID WEF K.

"VACUUM @& R M RERE&EEOUIRTIE, BERE ST relfrozenxid " A BERIE .
% "relfrozenxid " tb " vacuum_freeze_table_age’ NESFIEERT. HVACUUM B9 FREEZE " EIA E A BYEY,
LFTANEEFEREIERBRILTITHRAN, @REEAE, 3 VACUUM 342X N, TERTHE,
“age(relfrozenxid) ROz EEARE R vacuum_freeze_min_age 1IREBEA (Eb1E VACUUM FHEETTIAME
FZ) o WRT autovacuum_freeze_max_age #AEI Z A& BRI VACUUM LiZ& B A,
RARR N ZFRBE—X 55,
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MRETEMRABNFELTEIN—DERABFIER XD, SHUEERRIE XID MEERZEAE 4
THNESN, R FaRHXFNESER:

WARNING: database "mydb" must be vacuumed within 39985967 transactions
HINT: To avoid a database shutdown, execute a database-wide VACUUM in that database.

(UMzZoRBEFTEEINAY, —XRFohfy VACUUM Nizf881zini; BRFE1Z% VACUUM AT —"N 84
BRRTT, SNeBDELEBRAERHERMAEEILUREN datfrozenxid ) o MNEXLEEEHA
B%, —BEELRERRFTIFANESH, ZAFK=SXHAHFBELTBERHNES:

ERROR: database is not accepting commands to avoid wraparound data loss in database

Ilmydbll
HINT: Stop the postmaster and vacuum that database in single-user mode.

X 3
BATESHNRERERN T IULEEREEI FToIITRIERAY VACUUM  sp# TR E A EREE. B
B, BT —ERGHNIR2XHRI, ERAISHITm S X MEENE—T 22 F RS E S
—BFRBERSFEFNT VACUUM v B—BRRIRAREHIZKXARI.

"Multixact ID" R IFMEZ DSBS PERTo BT E—TITAKS

[EBRN=E R LAREEIER, FIUREEZT—ISSHSMPE—11T,
MWEERER— “E1FESID” (HEWEZES D) KRE, EANTE 2555 1D PEENES D
BUE ERIRITHITFAELE  pg_multixact” 78 R, HERBELESID

HITETTAHLERRY xmax BF, M= ID KM, £HE5 IDHBER—1 32

(it 2R2ssti, FEWBRE THLBIEFME, XLEEE

RFANFREE. FHEBHFNEE0E, B8 NEESTEBE —MRIIAFEXE
RIFARYIER, EHRER— 32 it BB REE,

T—/X VACUUM [T (B navELEp) FAiel, ALt vacuum_multixact_freeze_min_age BEMN L E5
D 2SWEBRA—NTENE, ZEAJURSE. — N8B —FS DAE—EMHNELES D,
WFE—13%, pg_class.relminmxid 7 7 EZEFERTAPNAGFTINREELES

Do FNERXAMELE vacuum_multixact_freeze_table_ages&, Ragfl—re®HHE, AJLITE pg_class
relminmxid = mxid_age() kI EIERIFiL.

2% VACUUM 135 (MERMHASHEN]) RAREHIZE.
o, SFTABUEETREREDMTEEINRESESEMEH,
RENZESIHETIE P LIRE R

TERN—ThL 2188, WMEAZESERBIT autovacuum_multixact_freeze_max_agefI5&,
HREE—R2RERERMH, BLESHA SANGFMEBT 268

B, MBLEBRELESFRNFITIE, 2RFEARDRESEMER LiH T, BMEENEIER
TEX LW, ek EXMAER .

BHanEEE S HE

lvorySQLE — Bl iEMIB B = EHEERFIE *autovacuum®, EMEBRZB5H T VACUUM 1 ANALYZE
Y. HEWEAN, BEEESKNEWAEAA. FHMURtENR. XERESF BRI EBWE
Ihee, [HItERIFtrack_counts#RiRE N true , EohBETBERGEHR. ERINEET, B EERBHEN
HENEXEESHEWEHES,

‘BoralEEaeRE” Khr tRZNEREAR. BN BohalEE B EA HIE,

AR NFBHIEERS) BolaETIEE HIZ, BozSiR LEFEfrhE—KiE L, 56
autovacuum_naptimeM 2R S MUBEFR B — M LIEE (A, WRZEFENIEIEE, NS
autovacuum_naptime/N*FOEEo)— MBI LIEE) o

FE—BtE R N iF&E&Zautovacuum_max_workers ™ T{EEHIZIETT. WRBEBIL  autovacuum_max_work
ers’ MUBEZFEWAIE, T ITMHIEESEE— N ILIEEERES ERtIE,

S IIEEHERREEMIRETNE— N FRITEEEE0H17T VACUUM /3¢ ANALYZE,

] L% Elog_autovacuum_min_durationZkisix BoEE TEEMEDD,
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MRE—/ MR BN P ARBERETIS A LIREE, PIERIBNEE LIFE RIBEE =K S ARAE — AV
BINBEXER, XRZEMEMPRNBIREEL 2051, B2 — P LEETENHE. NT— 1 HEET
NIFEHETLBIRG), BELIFEBIZHEHRES BELWHM TIFETMIN T F, ZTRIETENL

TEE IV ET =M1 Amax_connectionsZsuperuser_reserved_connectionsfRlo
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EAFHRBIRNEESHENT, 20EX) » &0, WNRM ER VACUUM LIREMBITAEEBT “
BRHE , ROSWER, FEHETEXN:

BIEEE = BIEEREE + BFEENRY T THE
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NRE ERBELRIB NN TAHMEBY TEXWBAEE, TOSHEE, ZEEENI:
AEENRE = FEEMEANRE + FEBANERRY * AKX

TEIEHR N EME{E Nautovacuum_vacuum_insert_threshold, BIEHEAFEFHEYautovacuum_vacuum_in
sert_scale_factoro XFFRYBIED] LIS D BIRMARIR 9 all

visible*, FE BRI MIFTAREL, PILUB/ NEEEEM TIERE,

X FP] LU INSERT 4@ 1FE 2 8EsL LT~ 82  UPDATE " /DELETE #R1ERIER,

A RE MBI FRMautovacuum_freeze_min_agedH =i, FAXTIGEARFTAHERIBREDHIRLS,
EFTANSMENENTHNSREIMNAEITINESEPFIRE, EE—NFIEHRYITEL, B UPDATE. DELETE
A0 INSERT #21F#1TEH. (ERZ2FEMWY, RA—EEEAgEaTENTBER FER. )

NERZFBI relfrozenxid {BATF vacuum_freeze_table_age’ EHEERY,

HIT—DEIAEIBIRE AR TTH, FHIEH relfrozenxid &N, RA SR LEEEGIAITER TR

o

XA, BERT —MMEMBIEIE:

DFEE = DHEREE + DIRERRE * TAHE

ZEER S B R ANALYZE CRBAEN . BHTEMERAY TTAHBCHTT LR
IRBYRTRE BohBE R, Ait, IRITRABEMDHTIRELIUEL =1EHEIISQLEr S KM 1T.

N EM B A EEENE T postgresgl.conf™, BRAILUIANE—IREEEN(FTFZEMBshEIRES
28, #1553 M Storage Parameters,
WER—MGEBE BT — P ROFESEEN, BATAIBZRNERZE, SWERLEEE,

LEZANTHEEIITH, EBIETENLIEE 28 BB ANIERSHZE

“SERT , XEREXRMMETNIIEERER S, WTFRAENDKI/O

TR 2EEN. T, EAEFELIEELIZE 7S5 autovacuum_vacuum_cost_delay 3§
“autovacuum_vacuum_cost_Limit FESIHNERN LIEE NSRS EEYBE £,

autovacuum LEH IR B E A= IEEMip <, RE MHREEEIRENSautovacuumiFa sy SHARE
UPDATE
EXCLUSIVE  BUszepsi, MBEREUE RiiZautovacuum. X HR=MEIERER, B2, %R autovacuum

EAEEITLBAIEESIDEIS (BNfE pg_stat_activity  fIEIFMautovacuum@&E & L (to prevent
wraparound) 452) , Mautovacuum =4 BT,

aR A
=N

FEHIGITEEFRAVS " SHARE UPDATE
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EXCLUSIVE Bz Ei 6 <> (BIRNIANALYZE) BIE£1tautovacuumiB BRI A5 Ao

HEERRS
R LR MBS B M B FAREINDEXS S B — Rk 1 S Bk B ZE

LT THTRIBINERS I NEKRNEIER, B8, 128 —MRUN=EMNANAEE: NR—1EL
FrLBES IR Z IR IR MR, ZRENARDE. Hit, EXMEISEERARENETZEMRER
WMERBIEARINS, FAIUERTENERZEEEN. W T XFEAEI, HEERERERS.

X AEBINERS | RIRERIE A R BRI ME B N, EEEIAFBINERSINEMGITRS IPYIERTE NFER

o

W, WIFBMERS, —PMRIUMNERSILLER 7 ZRBVRS D RZEIR,
EAEMRUNERS| L, 24 RSN IEESYIE LES (XFREEEMHTERTIEBINESD o
AT RS HIEREBERERER .

REINDEXTEFRB B/ NERP] LIz 2B Z A, FINMERT, o< HEE—"1 ACCESS
EXCLUSIVE 8, HIb@B&FEA CONCURRENTLY MEIHAITE, ZIETNEEIREL SHARE UPDATE
EXCLUSIVE " o

ERS4ER:37

BMIEERS SN R SEERFE— T HAEENMFER, MARNMED /dev/null’ EFE,

AT RIZENE R, BERERIFEER. ~d, ASHHAIRRER a2 ELRsmEEHEs|
b)), HIRASFBELKRIEMEFEN . IRERRHEHE,

XIFE—REERNNEE= e EEX A H BRI,

WRIRE PHIE postgres” BystderrEME— P XA, R=FEIETHL, BE&ERREXXFHME—
iﬁ%@ﬁ#iﬁﬂ&%%&o IO TH A E AR IvorySQLRJ BER ISR, BREMEEMEELSIF
= X AT

— P EFNNEREIRSSRNstderrai A X B EMBEREIET R, BRITBE— M NENEERERERT, IR
Bl LU T

"postgresgl.conf” BIGTEALESE logging_collector” 7" true” BIINEB BT, (FEAILIHEREXM A AEH
EEIEREANIZRAIRICSY (E50RE) &3

556, WRAIMMBLEENEMARSSINGFE—MIIMIHEREER, ROgEEENREAT,

tban, B &71TApachek B2 rotatelogs TARLAI LI FIvorySQL, BMEIX—R, Hiz—EBRSS28st
derrEEBEEORERANER. WRIRA pg_ctl BoiikEEE, #HAastderrBEALEE MR stdout,

R REE—EB<, thil:

pg_ctl start | rotatelogs /var/log/pgsql_log 86400

e LUE T 1% ElogrotatesR S HIvorySQLN B H S W SRS E Y B S XX RAE XL 7F. TEXFIFR T
, BEWESEEX HEXHNAMAMUE, Mlogrotate

MEHIRS X e, Boh SR, logrotateN MR B2 Rt — BRI H X EIFH X, XBE
JEIBIT  postrotate” HIARTEABY, ZHIABMNBIZEFAZX SIGHUP 55, FEEMITHHEN M. EivoryS
QLAR, EAILIEEA  logrotate  MEIUETT pg ctl' o ARSSEEUNEILE ST, RSEGUMREIFBEHIE
T ANENH, BEABATFASICREE.

PR}

ERICITERIRENS  SHARE UPDATE

EXCLUSIVE SRRV BIRen < (BIRIANALYZE) PIBE=ILautovacuumicE T ETERERERS BEX
R, MRRBEAFTT ARG =X FRomt, NBRSSEs R REAEHTTH B S X o
EXMERT, BSERRRERIENEEXM, BEIMRIETESRE N,

NR K logrotateBL B NESE HESX AR EMIER, NARSS23rIaE=ER I ESEENIZRAVHE .
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HEBHREEMNEFELEPRE . B LUER—TNEXHAS, BREEIENZETRAANEAES
SEERIPOSIXIT N XM AR — P EARIRBIZBUMRAZHET LM, TENEERSFEE=ERS
TETLIE Z—PRAREEERSRETH, EERSEKLTERNEZEZFE,

XtrERgy (RigE)
HEBHIIEN—MESRTEXFRSES], EEPN— P XHRGNMERR SR ERIIT S —a1t
BN EN—PX RS, ME—BIREIEZEEIELNERIEEERFHE —aX RGN —HAEN —
Kpl X e EIRS 2 E NI IR 154 EARRIRIIMA#1T. DRBDZMA T Linux

B —MRITRI X R G E H 75 2o

ME N HE&E
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[EEIRSS A TSROV LEFELIE, T HREBIREMR T AT T M IEZEIRSS 85, X LUIZRFZAVEL
FHH, FERERTE M IEERS R

PILMERET X ANEEEE. REMIMENAGHKELN —NEERSR.

ZEEES

S G AP HURERS S A X MURE ML 5 —EARS58%. IvorySQLIZAEE HI| WWALM 2 )& 18 07 BT
o PESFIMIFEENREFIBIRE N /b, RAMIIRBHBIARS 2] LRI EMARSS 8sRIE N,
MIMAFEIEEZ N AR, $=hT EHaERRHIIUAIINEE.

ETMRsnE-E8EhH
ETRLSHNERBE SR EEUENE A XIIEENTRSE. SEFDRVEM ETIF, TRSEE (
BE) RHEENRY RIXEIERRS 8.

TARSSEEIZTTHY, EAMRS P LIRNEN, HHRITAMEIEEASE NRF. XMEANERIEBE BT A
BARBIESTE T A E SR EE BN E,
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BIEFSOLMERIRE, —MEFEES— SOL

SWHBEE XA — P HTAERS . 88— P RFSFIRIIMRIF, BEEEENIR XL PTERSE:, XIF
%/\\H&w%%%BQE%H&@JETW@E% BRIZFEWPIURIRIZ G — RS, XIFRFIRMEERSZRZ(E)
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NREWREENLE, NEED random() " FEHLEHM  CURRENT_TIMESTAMP " ER#XBI HEIRY BN F 5 1A
FIBER ARG 2 MR, ANEG MRS eIRIITIT, FHEHE AR SQL

TR EEIENENEE, IRXENPIESZ, BAREHHNBIEFOAM R —IRSEIREELLEE
, HRERATENGE. EATUEEMHERME RS BERLAPILESHERERN. XK R EA
B B2 A2 PREPARE TRANSACTIONAICOMMIT PREPARED,  Pgpool-lIAiContinuent
TungstenFlL XM E FIBIHEIF-

RELEENER

T ASWE RSB IIERIARSS 2, WEIRASILIZARSE, RIFARSS2E8IRVEHTE—EE— Tk
o BUEARTNLZTINER, 8—RFeIRY TIFFEERSHEMARS B ERBE PRINES.
XL P] LU A SRR AR RN AR R, Bucardo BiXFhE I ZERM— M Fo

FE %2

FERP ZEIENERIR, §—PRSEEBEZTIENR, HEES—PESBEIX A, REXBBIESRM
[RIGARSS s eI E8— P EMARS 2. EENGETIRIESEI ZHMENRIUER, HIMSBEIRERMEAE
o RIERPI LA Z L ERIRS 85, REKMEAHASERB/IBE T, FP LTI ERITEN T3
NEHEY, RETCHAMNREEERSHEEREZTTIER —
AEVEETIRSSENEERSesZBND 0NE, FERNBIBEEHEMN — RS SR RIZE S —PIRSEE,
S=BAFAERE (W0 random()™) BIRIE,

lvorySQL AR E SIS, REEN A S H sl AR LUEA lvorySQL BIMB T Ex 12 32 PREPARE
TRANSACTIONAICOMMIT PREPAREDESEIL X F4E fllo

TREGE T EARSMFEREES

1k HEWHE XHRZE MERH BHEES ETFfEL SOLESHF BPE: ESZE:
24| ST BEH 8 ENES  EHES
BAEBR NAS DRBD NERE WEEIE Londiste pgpool-ll  Bucardo
1 il £, pgl , Slony
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WERZE HEWE WER WAL WIEMRIY  RAT SQL =T ?Eﬁ%ﬂﬁ
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NEREF
TRIE
RN
FIEHAR
EEkT
TERS
FRIE
TERFE - with sync  with sync
RSS2 off off
FiEHlE - . with sync  with sync
RORFIK on on
RREUR
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TNARUERRIT RS, HEAUERE/EEFFRES—aRSHE LRFEMDLZERE
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PROBZAREALATFZPRSZB/RLEZNEN, BREE— AT NE—TRERZ MR
ZRRRKERTR. XMARAFZIRSSBIE—TNE—THEHLTIE

X BT INSIEERS SR Z a2 H AL E— 1 RE[BHUITZERHEFTERES, REE
ZRRELZ—IROIRSER, HEBSERHLEILAF,

XA LAERPL/Proxy T B R SLIIXFh A 2=,

AERIxEERSes
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BIRERS BN EERSHFBEEAER, EILTITIRILURAIARAM, 2D MBIEFRSSENAEREEX
o Fali, SERTEAXIBEZR/REARSEES, RALNMRIZEHERER, . &RSSEHITER
TRIEE T2 ERVERRIE, 12EWNRCREATE

TABLESPACETE AR5 88 BT, Een<HINITRI, EFfBERNERMERRMIEERSHENEEE
Ar558s L bl@er, BHARET2MER, BEARETR, FNAMARSNEANERN MR RS
LEIFM D MR RSRE R . FEEMBER NMEGRMLINER — M—1 32 (I RFTXE]—1 64
URFH A= IIE,

BE, FEERMNEITERNEEZRAIVOrySQLAIARSE 22 2 BT IEHE,. vorySQL

I A BRIRIE BN RRAEARFAEERT, HETARSSMEERS S EIET A RRRAR=
PRIN TR, Y, TXHEAZERMEENRSSE, FEEHITENLTERS S DTETRRAR P REER
o HFREI—PMIBVRRAN, RLERVRERAAREERSE —

— R RA KT E P AeFe A MBIT— MR 432 EY WAL Xt

RS RIF
iR esBohAY, FUEE FH7F1E standby.signal X, ARZSE8# AstandbyfE i,

HFEERIH, RESHEN AN ETREeHEWRIN WAL, S5EIRSE 250 LIM—"1 WAL
3R4restore_commandaZ @I — TCPIEZEEMNTIEN, CRgEs) 2EX

WAL, [EEIRS[BEOERAMETEEERN pg_wal' BRHILEIRY

WAL, BBEREE—XEEEEREALL, BNEEVISEERZBIEEM I ENmT R
WAL, BRI DIEERBHETFoiE NS pg_wal LLE 1 ER,

TR, BEVEIMEI=AEFFE P AR WAL

RFFEE, XHFHN restore_command’ . —BEERAASERTHARY WAL
BIAREF B restore_command &I, BE==1ME pg wal BRFRIEREMR
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WAL, WNSRFBBANA ERERICHKEE, EEVNEZEREEMRFETEMNEIE pg_wal FHERY
Ea— A RiCRFeRIlEE

WAL, WNSRIBRMF B2 BERERER), NEZERERINT, REVEROEISE 1
HEZABEAMAEBENXHME, XH=RRTH™. pg_wal IREFINEIF2—EEENBARSEFLLE
B MRS T RER .

% pg_ctl promote " #1577,

pg_promote() #iEMA, —MEAkEXEHILE (promote_trigger_file) , EEENSERFEIRSSS
AU EEIRIE, TESPERS 280, £33 pg_wal IR RV WAL

BiinEg, BFRa=mE T m.

NaERSeEEE T
TR LR E LR —NEEIRSS R AP E R, BIETARSSEREZIMUEBNEZER
FRSEPIH0N, BENSUTEERSSEASNES— P AEMNRSEE, MARUTTITRSEE L.

WRIFEEFARES, TERS:E DREINERATKBEERSSENEGIERE, BelEZ— " ABHER
"pg_hba.conf’ FIREH—I I E N EUREFELIGE Y replication” B9, EERIEEFARSBVECES G+
max_wal_senders” #I1GBENEBANE, WREBFEHAEHIE, BHER max_replication_slots” I ERE

%o
Biu—NaERSES

BRUEERSEE, MENTIRSHRIUSHEMRED . TEERSSENERIIEERPOIE—D X standb
y.signalo Krestore_commandiZ & N—1M WAL TIPS G AR E R <o

WERIRITHIN T =R B ENEY 21 a8EARS, 1A recovery_target_timeline #IZE Y latest’
BN RESZEERSHEBREELERBES —Na&RE8 2B E NN EILS T,

-
T =

restore_commandi/1ZziZ iR E], RN EBZARSZ B FBEA=IHIZH D,

MRIFEEERMESI, Eprimary_conninfoFIEN—" libpg EZEFRTE, HRSFEFNE (FIP
%m)ﬁﬁ%ﬁ%%%%ﬁ%%ﬁﬁ%%%%oW%EW%%% — PAOLATINE O BRZEIEEpri
mary_conninfodis

MRIPEFENBMEENRIUEERSE, BERSSE BRI WAL
3. EEANE, AAEREREEZEERS S/ IEN— P RS LIF.

WERIRIEIEER—1 WAL

)3y, B LUEAarchive_cleanup_commandS#REIREERSBITIBREEZXH, XEFEF LIE/NME WAL
JAIRI R, pg_archivecleanup T AR5 &I A S —F&ALE T5  archive_cleanup_command”
HEEEA, Tlpg archivecleanup, MEEFER, WMRIFEFNEHENERIIN, B—LEXHIEEERS
BIBREMFUEEREBEN], BlIHARMNELRE—EMENDTE,

FEERN—NERMFE:
primary_conninfo = "host=192.168.1.50 port=5432 user=foo password=foopass options=""'-c

wal_sender_timeout=5000"'""

restore_command = 'cp /path/to/archive/%f %p'
archive_cleanup_command = 'pg_archivecleanup /path/to/archive %r'

R LIBERHMERNRERSEE, BRURMERRES], MHERIMEIRSE LR max_wal_senders 18E
TR, XFLUAFENERNER,
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RERIAT—EEERSSERET X REEEBRERRAENIRS. EEIRSSSEERITRSES
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RMER TRERIRSFTH, EXMER FIRSE LRE— N ESSZENEEERSSE LTBRI I ZE]
FERENIDE, NMIXMIEREBEFT X HNESEEARRENES, EE&EIRSSesRIE R RS L7
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NRIMEARRESIREETHRNEL I, ZARSS S P EEEEVIME) WAL Bz BTEIWMIXEE|RAY WAL
Eo MRAZEXMER, BENBRTEEMM—EME

MEIE. BITIRE  wal_keep_size N—"1EHESBIEFRBAIRIE BT WAL
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NEENREBRBENE, BENSZER UEARIIEREHE T,
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FlEERSERNZEBER recovery.conf’ XHFRENGELIIEREARS A8, 1B FARSS 2 _LHlisten_addresses
FAEE (T pg_hba.conf’) , XiF/a&EARss2s 0] LUEREEIFARS 2 ERVREHRERE " replication s

TE7 55 keepalive
ERTFRIMNASZ , & Etcp_keepalives_idle. tcp_keepalives_intervalltcp_keepalives_countB BT
ARS5 e R = B — DT A%,

WEXRBEERSSBNHLEENEAHE (Fmax_wal_senders) o

HoEikS BT B primary_conninfo R IEMISE, GRS KRN GT)IEHPIE A AT WAL
N2 EEEEERSE . WREEWADEY, M TEEERSSETED—
walreceiver, HEFFIRSE25HHE— BN walsender HAZ,

IAIE

REFATERNNINRIFEER, XiFREXERBA R LU WAL, HANEEZM WAL

REPHEN 2T BRI IRIRYIE Bo

[aERSBHTEN—"EE " REPLICATION  FAXBINK - 38— M8 B 2 R TARSS 23 A,
EFNEBICZE— T HEESR REPLICATION 1" LOGIN XA E R Ko
iéé\f%‘RJEPL\CATION\%W%ﬁ?ﬁ%%ﬁ%ﬁ@; BEAAFBAENT RS LRIEREDE, M SUPERUSER
VR BT LA

SHIME P IRIMEE—"1E " database 13 F457E “replication 19" pg_hba.conf 1I2F=Hl. Fld, MNREGER
SEEEITIEENLIP
192.168.1.100° HERFEFINWAZ /1 foo, BIERPILIEFARSSE: EM pg_hba.conf SXHHEIN FEITT

# SAVPRE 192.168.1.100 RIAAF "foo" TEIRM T EMROSCREN—
# EFlEEVERDEZN.

#
# TYPE DATABASE USER ADDRESS METHOD
host replication foo 192.168.1.100/32 md5

FRSBOENZMIKOS. EZEAF RO Eprimary_conninfob$8E. EE&EREER _ LEAILITE ~/p
gpass’ MHHIGE<S (7L database™ 5 FIEE "replication”) o B0, WRFARSZLTITETENIP
192.168.1.50. Um[1 5432° £, HEMOS foopass , BIERAILIEEEMRSSEEH) postgresgl.conf” 4+
FRIEAN TR YIAT

# EEVEEEINEENETEEN 192.168.1.50 L,
# IROSE 5432, EEFIARIARRZRE "foo", O<=E "foopass”s
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primary_conninfo = "host=192.168.1.50 port=5432 user=foo password=foopass'

H/‘:}V‘(‘
miT

MEFIN— N EERFEIETETEIRSSE L EBRSETEERSEE ER A WAL

BR. R LUBT IR TR 2R EHHE WAL B ENGERSRIZFVREINRE— WAL
IERTBEXMEEE. XEMUENDRPLIAERS: 0 pg_current_wal_lsn” M/5&ARS2s £8Y pg_las
t_ wal_receive_lsn" KR, FEERSSENRE WAL EIRAIE W BT WAL
BRREHENHEREH, BIER ps 699 EReTRES,

fRe] L@ pg_stat_replicationflERZ WAL R IEEHIZR TR,
"pg_current_wal_Isn" 5 “sent_Isn " 18~ [8]#Y Eit?‘é RTTARSHRAZTEERNAE, M sent_lsn M5
#EARE538 £ pg_last_wal_receive_lsn Z [BINER I RERSMEIDR L E G EIRS SR EASE EAN N E,

T—afaEE L, WALRKEHENIS A OB pg_stat_wal_receiver FIEIRZRE,
“pg_last_wal_replay_lsn" FZAER  flushed_lsn ™ BIERFRAWALBVEE R E K T EWREBRINRE,
p=kllE

ERERHE T BB ERBIR I B RSN E] WAL B2
ZBIREBEREN], FEEENBASBERA ESEIME HPRVT, BMEEENEA BRI,

TENESRIERNER, o] LIERwal_keep_sizefBIEFERIART WAL

EZ, siEfEMarchive_commandiBERFE—MAF, T, XEFEEEBEZRBURER WAL
HIERENEL, MEGFIBRERBEMNPIREENE,

S—Fm, EFEYLURBRZHIWALELETENIER 7 DEc% pg wal BI=(8];
max_slot_wal_keep_size[R & HIFEPTREBIWALSHBIAR N,

£, hot_standby_feedback® vacuum_defer_cleanup_agef®i7 7 X174 vacuum

Bh%, BEEEEEVETTRETERIRE, MEENZERREN—TRS
ESRHEBERNRF. EFIERR T XER S,

EIHIRY S HIE

FMEFRHRE—1 2T, BFAIUEE/NEFE. HFN T IEFR
EENEGIEMENBVRES R LTE pg_replication_slotsflEIREZ
&R LUB D ME BN 363 SQL R EZH BB kR,

=t
IRRI I IR — 1 EHAE:

postgres=# SELECT * FROM pg_create_physical_replication_slot('node_a_slot");
slot_name | Llsn
_____________ oo

node_a_slot |

postgres=# SELECT slot_name, slot_type, active FROM pg_replication_slots;
slot_name | slot_type | active
_____________ Y SO

node_a_slot | physical | f
(1 row)
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ZEEEENERXME, TREVIFANIZEE primary_slot_name o XEZ—E2HIHF:

primary_conninfo = "host=192.168.1.50 port=5432 user=foo password=foopass'
primary_slot_name = 'node_a_slot'
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SE—NMEEV LERESIME, BRMAERGES . WAL IEE ERSS2E
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RO, HEWER MRS SE=EERIEE— 1, PraXLeaEfwiin

63



TRERFERAIEITE Nl

23R "archive_mode ®IREN on , [AEEEMENEEERINTTLTES B,
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HABIM B TR R BB EMEURF &, WRAEHNEREAR, ZEREFERUMME| EE0ERN, X
HE%)%%Eﬁzﬁﬁfﬁﬁﬂ‘éiﬁﬁﬁﬁﬁﬁo —BREER, ERULUAREEES BIER— 1 EAEHERIN
23 o

FBFE] L@ " SHOW in_hot_standby " ki@ Z&Ehot standby=1EEE B/& KM (TEARS 28k A 14
ZBNZZE in_hot_standby” NMFE. WTFEEMARARSSS, TR AR SHOW
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R — B KADREBEEE NN, FILEUEHLGIEZ%, max_standby_archive_delayflmax_stan
dby_streaming_delay, Ef1ENX TTE WAL MABFIRADITFIDR, S5 AFERFTUEIBT WAL
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BYFR _Eis1T— R F T VACUUM FREEZE " 2 B] 8E REUHZ,

RPN B, FiRES CRIEBNEEENNRFNRNSHGERSE FKNBIETHE IR, T
XEMERT, “max_standby_archive_delay" 3" max_standby_streaming_delay  B9EBRHII&E 0] LI AT
E" statement_timeout 18 &,
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N EBARE, TRNGFEXEEEN, HE— SRS HEIER:

- N EEEEBY 641N FES
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ERE, MTEIRAGFETEERSRE LAVAINRSIUIRFAITER. IRFTEXLEESS, BIINIZE
ThRS e LT, FAEREBENTRRERERIEERSES.

"pg_cancel_backend() 1" pg_terminate_backend() RTEAEF Gk L TIE, MAEHRITMER Startup
W2, " pg_stat_activity =9 Startup

HIERR— I, WASBEMERS TR ES). SREXMEHAS pg_prepared_xacts RENT. INE
REEBRRTERNENNEESS, EEFIRSE LM pg_prepared_xacts HELZH SR RIBENES
HETMELRERBRT ]

¥R, pg_locks BERKEWIFENM. pg_locks’ BZER—- M Startup
HIZEIERNRINES, TIRERMEERNESPIFARPIE AccessExclusivelocks, 7T & Startup
HENERPORMEURESE, F BRI F Startup

#AZFR " AccessExclusivelocks ™ Z FMVEINE/RTE pg_locks™ , BITMURIBRE F .
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NagiosBYidEFcheck_pgsqURRILLLIF, RAEHMERERERSEEFEMN. check_postgresiaiTil A KiaE
T1E, RERLEWIRENENEALTENE RELNGR, Fli, F— /BB ERASEER, BRATE
BiRSEE ETaREEER, TERSESE EETRERDRAMBENNNE L XL EERSR.

WAL Xz llan S EMRE BRIEE A2 LR, @1 pg_start_backup < ~pg_switch_wal 2,
DS EANRVRIRPI LU LR, B4% pg_stat_statements s

SWPEMERE LIFIERE, SEEEN, TR ZWBMMRE T WAL

8%, HAItFEERSSWEERSSE L—ZBBArIgEES WAL

ERRENR, BAARESEIRSSE DRE— &8 BEEEERS S AR —MRUNE I 518
RS ENHEFBIIB RS EE X

BT Ma2spEs RS (WSlony. LondisteMBucardo) WEAFZETHEERSR L, AMRBAL
WRXFIEMNV A EERSES, EIBEIRSE EIETEERF. WAL
ERIERETMASER, FHILRTREAEERSSEEEABTEINUREESRIFIKHIM 2 EAN RS

#BY OID e DL, AMRLUUIDEMSLARELIE, RBE( MBI T AEEES PR S.

880, FREESHETRAFCIRIRIR, REREERPIERMETRAZEMTT. X NERRER
ERBERAITHRBIR. XEEZ—1 SQLIMER SR E — AR,

[EAEXRTIEANTH DROP

TABLESPACE A BERRTI, REEFEARSSe5A A A RELEA BTt 1#Y " temp_tablespaces” ZEUE AT =8
o WREIZRZBIPE IR XM, FrAENEEREBUERRILIRE XA RBER, XiFizR=8) 5] LIRS
FFE WAL =58 P] LA4kER,

EFARS 25 Ei51T DROP DATABASE "%, ALTER DATABASE -+ SET TABLESPACE " /=4 —1 WAL

M, ©RS|VFEEZIEERSSE LA M UEEN AP bt AR, XPefFauBRd, A8 m
ax_standby_streaming_delay BYISE 24, A& ALTER DATABASE -

RENAME A=MiAAEF, XEAREDBERAFAERT, AMNRERMEMETEREZN %, XL
B SHER Rl

TER GFmE) BH, NRIPNEEERENRAEREL DROP USER 8" DROP

ROLE", Mz hRAEEE, WNBERAFA AR EERFTIES -

1 RENER BEA-TRRENER. XMTHBERTME, HitEERSes EA—/X DROP
USER" A =f/a & AR5 es LB P #iT.

EME fRia) gt W 2E oY, FTEAE. . PBE. RIFASKIEERSRB LWERNICR. HE
BISHERT2BEEENTEZRS LR, RER —MaENET2FHpg_stat_user_tableshy Inserts
5l ERVEIE, TEVREFTIA stats K SWMIBR, FIk B FARSHMEEMRSE0 stats

K@, XA 2 iE.

TEMEHRE BEREAEETN. EREMEREERRE.
B REENEEENHEEMERE LTINS, NERHERITERIIR (5ERSSELAINER
B, EEaSNEERINTESRREEED.

AL e EaERSS 8 LR ESVER. EMEME, CHECKPOINT sro=iiEZs, A
ST P ERKRMAR— MR E R,

MESRSE

EERSEER L, ILBEESEwal_levelfMlvacuum_defer_cleanup_age. EEARSSES 1§ Emax_standby_ar
chive_delayfmax_standby_streaming_delayf == 43R,

EERSEER L, aILIEAES%hot_standby. max_standby_archive_delayflmax_standby_streaming_delay

o RERZHBRRIFESEEEIvacuum_defer_cleanup_agefb R EME, AMEGEEIRSBZLM TSR
TR TEER,
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| ==
[=]

X

I

MER—ERR, XERBIERRREARRNEITHIRIEE

FREBEVGRIBZ A1, FEETSTNESHTENR, ERAAEFES (BriEET 64
™ HESKERRIREENEE), BREKHNCITENGTESTH. IRREXMER, HEBEER
W RIXEIfRSSes H b

- ERSH LG INERKTERTEEEENIABR. NREERSSEZITNET RARE

B K], BOSBEINEAEERSSEESZEEFTHANAGE, EIEE WAL
AEFR~E— P H—F BN, XMERTERELAENAE D EIBERFIE2— N, BF, WFR
FARSSWKFATFEABAR, XAgERATEMTEERERGERSBHRELTHIN—FHERS
%%;g%fg%?ﬁﬁiﬁfiﬁ%%%EH%?&WE@%?RT, IR AERS ST BT E NN ERSSHRDE
— MR AT AR

- EMERR, AM&EESIERN AccessExclusiveLocks RIERFERYEB YR, WRIFITRIETAE

FHAERANBEER AccessExclusivelLocks BUFNEESS, siEIMRITIET—1HERZ  AccessExclusivelo
cks BIREBIESS, FATERIRI max_locks_per_transaction WEFE—1NEANE, HFEERER 1%
SHEIRE. WNERIREY max_prepared_transactions 1827 0, {FBANEEE FEX 6],

© AR ESRBELS BRERET IR E. REERAESRITRE—1ESZEE N FIIIRE LR R
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vorySQL& 4k
e

BRI

IvorySQLZ 2 5 TUEIE LU 5M:

JENVAEN

LEABREE—TAR, AT EootKR, w&. BAMEFEYLUZAF#NIT. X2 ivorysqlA

Bl 4RAEIvorySQL yumJRECE S /etc/yum.repos.d/ivorysgl.repo

vim /etc/yum.repos.d/ivorysql.repo
[ivorysql4]
name=IvorySQL Server 4 Sreleasever - Sbhasearch

baseur l=https://yum.highgo.com/dists/ivorysql-rpms/4/redhat/rhel-Sreleasever-S$hasearch
enabled=1
gpgcheck=0

RFBRHGE, ZElvorySQL4

$ sudo dnf install -y ivorysql4 ivorysql4-server ivorysql4-contrib ivorysql4-test
- BETEER

dnf search ivorysql

SEERWRUT:

F5 (25 T

1 ivorysql4.x86_64 IvorySQLE F imAE e M ZE S

2 ivorysql4-contrib.x86_64 fElvorySQLA R RY 2 saskBY RS

NI

Ivorysql4-devel.x86_64 IvorySQLFF& Sk S A
lvorysql4-docs.x86_64 IvorySQLBIERS NS A
ivorysql4-libs x86_64 FEIvorySQLE P imPA R H =
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O 0 ~N O

11
12

docker&

Ivorysql4-llvmijit.x86_64
Ivorysgl4-plperl x86_64
Ivorysgl4-plpython3.x86_64
Ivorysql4-pltcl.x86_64
ivorysql4-server.x86_64

Ivorysql4-test x86_64
ivorysgl-release.noarch

- MDocker Hub_E3REXIvorySQLER

$ docker pull ivorysql/ivorysql:4.0-ubi8

- 1B17IvorySQL

X IvorySQLEYBIBY4RIE 2 5

FBF IvorySQLBYIFZ1E = Perl
FBF IvorySQLAYI #21E = Python3
FBFIvorySQLBIFZE S Tl

BIIEFIE1TIvorySQLARSS 23 FT R
2

fiElvorySQLAR RN E 1

Be R RNERATHIYUM
RECERPME

$ docker run --name ivorysql -p 5434:5432 -e IVORYSQL_PASSWORD=your_password -d

ivorysql/ivorysql:4.0-ubi8

-e 25

W3
IVORYSQL_USER
IVORYSQL_PASSWORD
IVORYSQL_DB

POSTGRES_HOST_AUTH_METHO
D
POSTGRES_INITDB_ARGS

PGDATA

POSTGRES_INITDB_WALDIR

Uﬂ
i

B O Al O AD

i

i

R

HIEERF, Bk ivorysal
BARFEA D

HIEERM, B ivorysal
EBRENSHIIELT, BEE:
md>5

Hinitdb@7ANNEINEEL, &FE
. "-—-data-checksums"
BEIEE R E X B HERE S 4%
™ (FIINFER) , BIA
Jvar/lib/ivorysgl/data

TE X IvorySQL
transactionSX R EER, BRIAEEX
EBEFR (PGDATA) HIFBZERH,

1. TEFERPOSTGRES_HOST_AUTH_METHODZ#UEE Atrust, XIEFRFF=EIVORYSQL
PASSWORDI&E Ko

2. MNEPOSTGRES_HOST_AUTH_METHODZ#011& & ~yscram-sha-

256, [EIFERFPOSTGRES INITDB_ARGSISE H—auth-host=scram-sha-
256, A =BEIEELEHHETTIIE N

12



$ sudo dnf install -y Lz4 Llibicu Llibxslt python3

- JREXrpmE

$ sudo wget

https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.

1.rhel8.x86_64.rpm
$ sudo wget

https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.

4.0-1.rhel8.x86_64.rpm
$ sudo wget

https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.

4.0-1.rhel8.x86_64.rpm
$ sudo wget

https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.

4.0-1.rhel8.x86_64.rpm
$ sudo wget

https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.

4.0-1.rhel8.x86_64.rpm
$ sudo wget

https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.

4.0-1.rhel8.x86_64.rpm
$ sudo wget

https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.

4.0-1.rhel8.x86_64.rpm
$ sudo wget

https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.

plpython3-4.0-1.rhel8.x86_64.rpm
$ sudo wget

https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.

4.0-1.rhel8.x86_64.rpm
$ sudo wget

https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.

4.0-1.rhel8.x86_64.rpm
$ sudo wget

https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.

4.0-1.rhel8.x86_64.rpm

- ZEpmE

AL TR REfEpmE:

$ sudo yum --disablerepo=* localinstall *.rpm

BB 27 /usr/local/ivorysqlE& 12 o

0/ivorysql4-4.0-

0/ivorysql4-contrib-

0/ivorysql4-devel-

0/ivorysql4-docs-

0/ivorysql4-Llibs-

0/ivorysql4-Llvmjit-

0/ivorysql4-plperl-

0/ivorysql4-

0/ivorysql4-pltcl-

0/ivorysql4-server-

0/ivorysql4-test-
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Rt

© REARM

$ sudo dnf install -y bison readline-devel zlib-devel openssl-devel
$ sudo dnf groupinstall -y 'Development Tools'

- FREXIvorySQURAHS

$ git clone https://github.com/IvorySQL/IvorySQL.git

$ cd IvorySQL
$ git checkout -b IVORY_REL_4_STABLE origin/IVORY_REL_4_STABLE

- BB
EVOrySQLERTS, BITU TS #HITECE, 1EHEA—prefiEEZEER

$ ./configure --prefix=/usr/local/ivorysql/ivorysql-4

- URIE

PATLU N an<2 81 T4m 1%

$ make
@ PIFSTEE, LEZ AR AciTmake checkaimake all-check-world M= NN w1 RY45 R,
e

WITLA o2 E, BIRERHRIET LRE—prefidEERIRRZE T

$ sudo make install

debZ

© ERH

$ sudo apt -y install pkg-config libreadline-dev libicu-dev libldap2-dev uuid-dev tcl-
dev Libperl-dev python3-dev bison flex openssl Libssl-dev Libpam-dev Libxml2-dev
Libxslt-dev Libossp-uuid-dev Llibselinux-dev gettext

- JRENdebfl

$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.0/ivorysql-
4.0.x86_64.deb

4



- LZiEdebB

$ sudo dpkg -i ivorysql-4.0.x86_64.deb

BUIREER #2215 /usr/local/ivorysqE& 12 o

B ohEEE
SEVWUMBRZE, rpmEE. RIELE. debZEMAF, EBFIBEohEIERE,
- JHAY

PATLL T en S NLERB A, RIS ivorysgl, &EEERJ9/usr/local/ivorysgl:
$ sudo chown -R ivorysql:ivorysql /usr/local/ivorysql

- IEENIRTE
WL ECE S NAFBI~/.bash_profilesX 4 H{EFsourcemps @ Z XX EIME L S 43
PATH=/usr/local/ivorysql/ivorysql-4/bin:SPATH
export PATH
LD_LIBRARY_PATH=/usr/local/ivorysql/ivorysql-4/Llib

export LD_LIBRARY_PATH

PGDATA=/usr/local/ivorysql/ivorysql-4/data
export PGDATA

$ source ~/.bash_profile

- BUEEBRT

$ mkdir /usr/local/ivorysql/ivorysql-4/data
$ initdb -D /usr/local/ivorysql/ivorysql-4/data

H-DZHAREE HEENSIER R, ESSHERGE, BfEAInitd --helpss<LIREL,
- BEEEERS
$ pg_ctl -D Jusr/local/ivorysql/ivorysql-4/data - ivory.log start
HP-DEZMARIEESIEENEIEE R, NR[V4-0:0:EENIZLE] BLE TPGDATA, NhzZ#rI Bk, -

ZHAREEASER. BEZZREMTE, BEApg_ctl—-helpan < IREL
BEWNIEER A

5



$ ps -ef | grep postgres

ivorysql 130427 1 002:457? 00:00:00 /usr/local/ivorysql/ivorysql-
4/bin/postgres -D /usr/local/ivorysql/ivorysql-4/data

ivorysql 130428 130427 0 02:45 ? 00:00:00 postgres: checkpointer
ivorysql 130429 130427 0 02:45 ? 00:00:00 postgres: background writer
ivorysql 130431 130427 0 02:45 ? 00:00:00 postgres: walwriter

ivorysql 130432 130427 0 02:45 ? 00:00:00 postgres: autovacuum Llauncher

-~

ivorysql 130433 130427 0 02:45

Launcher
ivorysql 130445 130274 0 02:45 pts/1 00:00:00 grep --color=auto postgres

00:00:00 postgres: logical replication

SIRFEE
psqlEEEIEE:

$ psql -d <database>
psql (17.0)
Type "help" for help.

ivorysql=#

Hrh-
dBHARIEE B EEETINEIERER M. IvorySQLERIAER ivorysqlEdEE, BIMEMAHIIvory
SQLERfERBYE P foiEt&postgres#iEiE, AEBECIZivorysqlBEE, RahkR4sEIIvorySQ
LNE R AR eI Fivorysq $EE, B EEERE,

BEZBHERAZE, 1BEHpsql --helpds<$IREL,

7 DockerizTIvorySQLEY, JBEMIEINSE, % psql-divorysgl -U ivorysgl -h
- 127.0.0.1-p 5434
E#EIvorySQL

é BRI —Ih s A E BB TR L SRR S5 T SR E 1o

yumiR 2= AV EE
AT LA T ep S ORENEL

$ sudo dnf remove -y ivorysql4 ivorysql4-server ivorysql4-contrib ivorysql4-test
$ sudo rpm -e ivorysql-release-4.0-1.noarch

dockerZEZEmHIE,

PATA R, fElvorySQLARRZIEIETT, HllERIvorySQLA MR E |
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$ docker stop ivorysql
$ docker rm ivorysql

$ docker rmi ivorysql/ivorysql:4.0-ubi8

rpmM &A1 E,
PATLL T an < EIEA B EX R

$ sudo yum remove --disablerepo=" ivorysql4\*

$ sudo rm -rf /usr/local/ivorysql

TRES 2 EE Ry HIE
AT N e S EHE SR EH SR

$ sudo make uninstall

$ make clean
$ sudo rm -rf /usr/local/ivorysql

debZeHYEIE
PAT LT en > EHE R E B K

$ sudo dpkg -P ivorysql4.0
$ sudo rm -rf /usr/local/ivorysql

ERHEE

XELUsBSEN—T—& (BT&E) SBEN,

(s

E\E_H_/ﬁ\
LRI R THEIEE
YUMIRERIR LR, 1EEE R Es

BERNEZRERN, BEELEIER,

<H\

O EEmEmmaew

KA A
SRR T RYBRAN MBS BBEEBE.

$ sudo systemctl stop firewalld

M48IvorySQLEIE B BIFE B 5 7%

7



BB S A

NTNETRAEDRBEAES, TTHRHEEXdataE = Fpostgresgl.conffpg_hba.conff > 1T
&,

- postgresql.conf

KLU EEE BRI postgresgl.conf>XF R EE |

1%

Listen_addresses =
max_connections = 100
wal_level = replica

max_wal_senders = 5
hot_standby = on

- pg_hba.conf
KLU BB IBINE]pg_hba.confSXUFRE:

host all all 0.0.0.0/0 trust
host replication all 0.0.0.0/0 trust

db TFHpg hbaECE, XE9demofE s, XMALE=SEEIBREFEEELY, BiR
EIMESL[RE o H T E

ERET REEFERS

$ pg_ctl restart

4
BFT 2

RELIEE
YumIRERIR IR, 155E R w5

EERNT SRR, BT,
(i ) TERREERBERE, TRERH
SRR AE

ERPETRYBRFHAES BEEREE,

$ sudo systemctl stop firewalld

BEERES
FEETRERTU TS, B IENRNEMED, BIFEERAES):

$ sudo pg_basebackup -F p -P -X fetch -R -h <primary_ip> -p <primary_port> -U ivorysql
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-D /usr/local/ivorysql/ivorysql-4/data

- -hAFETRIp;

- pAETEEIREERCOS, BRIA5432;
- -URBUEERF;

- -DAEQIBENET SREUBELIUEE R

HSHER A%, BFEMBpg_basebackup —-helpsp$ KA,

EENETE

BLLUTEEE S N~/ .bash_profilest:
PATH=/usr/local/ivorysql/ivorysql-4/bin:SPATH
export PATH
LD_LIBRARY_PATH=/usr/local/ivorysql/ivorysql-4/Llib

export LD_LIBRARY_PATH

PGDATA=/usr/local/ivorysql/ivorysql-4/data
export PGDATA

sourceZX IR 84
$ source ~/.bash_profile
BEiET R EEERS

$ pg_ctl -D Jusr/local/ivorysql/ivorysql-4/data start

EETRVEH

EEEERS
FET R BRI e Bl LA E|walsender:

$ ps -ef |grep postgres

ivorysql 11176 8067 0 21:54 ? 00:00:00 postgres:

192.168.31.102(53416) streaming 0/7000060. . .

M1 = lle &S |walreceiver:

$ ps -ef | grep postgres

ivorysql 6567 6139 0 21:54 ? 00:00:00 postgres:

0/7000060

walsender ivorysql

walreceiver streaming

9



EF TR EpsqlEEEIEE, HEEEERS:!
$ psql -d ivorysql
psql (17.0)

Type "help" for help.

ivorysql=# select * from pg_stat_replication;

pid | usesysid | usename | application_name | client_addr | client_hostname |
client_port | backend_start | backend_
xmin | state | sent_lsn | write_lsn | flush_lsn | replay_lsn | write_lag |
flush_lag | replay_lag | sync_priority | sync_state |

reply_time

------- e
_____________ ) 05 5 0 5 5 3 3 5 0 3 5 5 o 3 5 3 3 5 3 3 5 o 3 5 0 3 5 8 P (5 9 3 5 0
----- N g 1 Uyt SRR
----------- o

11176 | 10 | ivorysql | walreceiver | 192.168.31.102 |

53416 | 2024-12-18 21:54:52.041847-05 |
| streaming | 0/7000148 | 0/7000148 | 0/7000148 | 0/7000148 |

| | 0 | async | 2024-

12-18 22:52:07.325111-05
(1 row)

XE192.168.3L.1028E T RBVip, asyncRnBIERZ HANFI AER, === EA%EE
ERTENSREYEI DRI, BRMENZETRERI LT, TTRNSEEAEFIRES 2ET
Fo ENRERIENEREERA—PET REEEE R,

I, EETREIB—TEVEEERFest, FEEZTREITEIN!

S psql -d ivorysql
psql (17.0)
Type "help" for help.

ivorysql=# create database test;
CREATE DATABASE
ivorysql=# \Ll
List of databases

Name | Owner | Encoding | Locale Provider | Collate | Ctype | ICU
Locale | ICU Rules | Access privileges
----------- Bt St SR PP
____________ s
ivorysql | ivorysql | UTF8 | Libc | en_US.UTF-8 | en_US.UTF-8 |
|tempLateO ||ivorysqL | UTF8 | Libc | en_US.UTF-8 | en_US.UTF-8 |
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| | =c/ivorysql +

| | | | | |
| | ivorysql=CTc/ivorysql
templatel | ivorysql | UTF8 | Libc | en_US.UTF-8 | en_US.UTF-8 |

| | =c/ivorysql i

| | | | | |
| | ivorysql=CTc/ivorysql
test | ivorysql | UTF8 | Libc | en_US.UTF-8 | en_US.UTF-8 |

$ psql -d ivorysql
psql (17.0)
Type "help" for help.

ivorysql=# \l
List of databases

Name | Owner | Encoding | Locale Provider | Collate | Ctype | ICU
Locale | ICU Rules | Access privileges
----------- St St SRSt
____________ b 0 0 5 3 5 P (5 5 5 5 1 5 5 3 5 5 3 5 5 0
ivorysql | ivorysql | UTF8 | Libc | en_US.UTF-8 | en_US.UTF-8 |
|tempLateO | ivorysql | UTF8 | Libc | en_US.UTF-8 | en_US.UTF-8 |
| | =c/ivorysql +

| | | |
| | ivorysql=CTc/ivorysql
templatel | ivorysql | UTF8 | Libc | en_US.UTF-8 | en_US.UTF-8 |

| | =c/ivorysql +

| | | | | |
| | ivorysql=CTc/ivorysql
test | ivorysql | UTF8 | Libc | en_US.UTF-8 | en_US.UTF-8 |

(4 rows)

HREEE
1B
IvorySQLE FRPostgreSQLEEZERIE AT _E 12 HHIRSFRIMT I0THEE,

vorySQLE A @I el B2 U A FHREGEF M R S =2 LN ERIsARRENE. HIINERENF/NE
IR —BEEBMEE. R Bt RSN S TR 5o

IvorySQUIRIHAYY RINEES M P BeBS 1L S 1L REM P BAYPostgreSQLEIRESERY, BB BIrAVEIEEFR
AMNEE, XE T MEMDBMSTEEIPostgreSQLANTE, 188 T HIBEBIRLR,
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SRS A

TEXRBBIPostgreSQLEAohER/ ) \WETIE T, SRS OracleVHR B FAFEZ LI N parser. WimH. =ZPL/
PgSQLSRIIPL/ISQLATIESS, SLILAIZENN T ;

PGIH Oracle M H

5432 1521
PG SQL
fRHTER

Oracle SQL
fRATES

PostGIS
IlvorySQL_ORA

Postgres fdw

PL/pgSQL
PL/iSQL
PL/Python
PL/TCL

Oracle fdw

PL/Perl
PL/R
PL/Java
PL/V8

pg_idx advisor

pg_logqueryid

pg_stat_statements

pg_query_rewrite

IR 77 (X R 5 5
A& R 2

System
Catalogs

— T
S Database cluster -

Users

[Userl][Userzl[Use:ES] [Usern] ’ /

N Objects
Database 1 Database 2 l I l I I . |
\ pg_dm

P2 namespace

K
EIE

/_,/

pg_type

RO

TEFEIR T X PostgreSQLINE RETRAVE 1 LU PR IBI*N 780
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pg_namespace

pg_package A
- . Oid pkgname pkgnamespace pkgspec
pg_proc wlv
po_type | pg_variable v

.---. o vamame varnamespace e

PIEFEZERE (B—S0l2FE+35_S0lER)

BIR— M EEE

EEMEESLINBRERSSNE—MIFREHE0IB— M iEE. —ainTEMIvorySQLARSS g5 R LIE
B ZUERF, BRI MHNENS AP 2IREA— M HEE,

MRS R EER P REBENIROIR T rI LUERRETERF, INRXFIREL UBX—F, HEBKET—T,
ZoIE—NHBVEIEE, RN MIFEM mydb”, REILIER TER <!

$ createdb mydb

MR EEAENNFRTZD B, Re] BT AT BIRIFRE Do
MRPEIL U TEXEFNER:

createdb: command not found

LG RNOYSQUAE RIS, RERRARRLE, NERNNNlERBERERRER, SHBELME
ERAZS SRR

$ /Jusr/local/pgsql/bin/createdb mydb

EIRBYIE R EX PR RIBE A —1F. MTRIEREERRKANEEE KRIESREUEHIINIE,
ST P] RER AT |

createdb: error: connection to server on socket "/tmp/.s.PGSQL.5432" failed: No such
file or directory
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Is the server running locally and accepting connections on that socket?
XEWREZARSERZBERI, HNEME createdb” iR EFENMMEZETRIT, B, FMEESHELTEE
SHEZHEER,

SIM—"PIRL P] BB B IXHF -

createdb: error: connection to server on socket "/tmp/.s.PGSQL.5432" failed: FATAL:
role "joe" does not exist

EXERFNTIRECHE RS, NREERLKENMEIENOySOQLBAIKS, MaRKEXEINR,  (lvorySQ
LAFIKSHRIERFABAIKSENER, ) NRMTEEER, B E 0=

RENGZA P IKSHER) . MMBEELMZ=IVoySQLIVIRERFRFNSN (BEE

postgres) A AEBIRE—TAFIKS, BEREZRR TIRAIIvorySQLAER AR ER AR AR, X
MBS, MBEEMA -U EIsiEER PGUSER MMELEIEE FHIvorySQLAF o

MRIFEMEIEERAKS, BELECIBRMIEEFFREINR, BAmcER TEHMESR:

createdb: error: database creation failed: ERROR: permission denied to create
database

FHIAEPTE BB A Al QR E. WERIvorySQUIBL NIREIBEIRE, MAMREE LR ERE A TR
SIBEHIBEFENNIE. HIXMIE R IEE RN R EE R, MRIRE D ZE T IvorySQL, ABATREIZ LR
Boi#iEERSZRNA P BMERAEESE FMTANRERIME F T1F. http://www.postgresqgl.org/docs/17/t
utorial-createdb.html#ftn.id-1.4.3.4.10.4[[1\]]

AR AEERFCIBEIEE, IvorySQLAFIRE— M hR LI BRERMENETUREF. FIBREZLIEL
FEARHBNTFINFRK. — T AENMUERLIBANIREEIA, BR&ENHIEE. 72 T ERIKZHE
FEZBNREBHIEESR, PILUXFLUMBIRIEHR. E0EXEFENHIEE, REEZEN:

$ createdb

NRIRB B ANEERIRREIEE T, BAMPILMRE. thil, MRIMEBEIEE mydb BIFREA (BIRA
) > HBARRLRI AR N EAYES SRR E

$ dropdb mydb

CHFXFeaLMeE, PEESTERENHALS, ATFMOAERE) o XTMESEYIE LEMRES
ZHIEFERRB AT ER MR BRI BUE, RIXREZa—E 25 5%,

B %X T createdb A dropdb BV 2 I LA AITE createdbA] dropdbFR#E],

BIE—HTR
{RP] LU I8 E &R A E FHIFT B 72 o R E AR -

CREATE TABLE weather (

city varchar(80),
temp_Llo int, -- RKEE
temp_hi int, -- REmE
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prep real, -- E
date date
ik

TRBILUFE psql AN Ean < DUHRITRT. psql RILURRIZEs < BRI S 4R

{REIAESQLEs R ERERTH BITHE. fIRFIRTR) » XRMEKRERA UAN_ tEAREXNTTS
BN, WERL2EBE—TTT. WPl (- )

7)) SINER. HEREEEEEITRENAREIRAR. SOLEXNXBFHRRAT A/ NG NURBIES
, REEMRFANS I SEENARRBCINANE (LAREXAM) o

varchar (80) 57 7 — M R] LUFER K80 N FRIPMEE T HBVEUELRE, int 2ZEHIEIEEEL, real
BT FREERE T R HBIEE, date
ﬁ%@%ﬁ%%%%(&%,%@ﬁdaémﬂ%?@%daéoQZMﬂ%ﬁ@E@ﬁ%g%tAE%—
/N E:L% o

IvorySQLSZ AR EBISQLEERY " int "« smallint. real. double precision. char(N). varchar(N). date
. time. timestamp #0  interval, M HFEMBNBAINEENIERFFEERILAIZEE, IvorySQLAR] LUESIE
BEHENAFEXHIBERE, AMREZHAREEFET, R 7 SQUINEERZ RSN

B MO RFE AT B X AHIEA R

CREATE TABLE cities (
name varchar(80),
Llocation point

);
£F point” FEE—FhlvorySQLIF B HUELRE B9+
%E,ﬁmﬁg%@W%W$E%§%4%,i%%@&KE%%ﬁE@E;%ZWW&%TEW@%%%

o

DROP TABLE tablename;

SA#HE (SQLEN) ZE % 6 = iRl

L PRWOIRG, ENEEEMEE. TEREELIEFER A, BAEHNEBNAEIRE, —XiaAN—17%
E%@@ﬂuﬁ—¢ﬁ$$%ﬂgﬁ,@K%%AK%%WHOW@Qﬁ%ﬁ$—%ﬂm@,@%ﬁ@@%
B To

BOIE—NHTT, LA INSERTES . XFmLERRBHEERNEFNESRTIRE, HId, ZE/E5
SRRy @R

CREATE TABLE products (
product_no integer,
name text,
price numeric

)s

— PMEAN TR SRE:
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INSERT INTO products VALUES (1, 'Cheese', 9.99);
BIENERERXESERFHUNINESIEHY, FEBEZSHR. BE, HENERXF (B2) , B
T ERERIAT.

TEE AR RO ARIERTYININT, ERRXNEA, (R LEFH5IH5]. Hi0, T
FopPEBM LA an e —IERIRN R !

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99);

INSERT INTO products (name, price, product_no) VALUES ('Cheese', 9.99, 1);
2 AP IS HYNEF 20 S .
mﬁgﬁﬁﬁﬁﬁﬁﬂ%@,%ZWEM%%E$%*%OEE@%ET,E%ﬂ%ﬁ%%ﬁ@ﬁ%ﬂ%@
o flgn:

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

TR NorySOLB MY B EMERLEREMEFIgERS, B D M aEsyIEMERZ DD
U,A@ﬂmhﬁﬁﬁﬁﬁo

NTREEM, RO UERMEBRREE, BT2M7ERTENMT

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

IR UFE— P ep S HRIEANZ1T:
INSERT INTO products (product_no, name, price) VALUES

(1, 'Cheese', 9.99),

(2, 'Bread', 1.99),
(3, '"Milk', 2.99);

WRLUBAEBRIER (FIRERBTT. —1731%1T) -

INSERT INTO products (product_no, name, price)

SELECT product_no, name, price FROM new_products
WHERE release_date = 'today';

XRETATITEEB/ARNTHSOLE |G (57 =) A2ETHEE,

/N

F—RMEBAREBYIEN, Z/&EA COPYan<. AW INSERTaRSHMARE, BEEES.

;i
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TWHIE 2% ELESWNAEEN BT0LE 178518
HeEl

MBS R P LURESIRIEF. 2. ETAG. BEE:

queryl UNION [ALL] query2

queryl INTERSECT [ALL] query2
queryl EXCEPT [ALL] query2

queryl*Fquery2*#2A LUEA LI EPRERIERE . SRR IFE A LIEmRENMSUE, 70
queryl UNION query2 UNION query3

KIRHITRYE
(queryl UNION query2) UNION query3

UNION BRI " query2B9A RHTMNEI queryl VL5 R £ (R I T BERIEX B2 X L1752 Frai [10V =
) o IS, ERMIRERFPAEEENIT, & DISTINCT a9, FRAMREA T  UNIONALL -

INTERSECT REIBBLEFBZAE T * querylilquery2 IS5 R ARE7T, BRIEABE T INTERSECT

ALL", BNFTEEETEMR B

EXCEPT iREIFFETE* querylPWE R EE N Equery2EEHMIT (BN EXMMAINEBN E) . BIEF
B9, FRIEAEBET EXCEPTALL', BNIFFEEETEH EM

NTHERIE W, 2. £, XWPEEHIE FHRIERBH™ , BERE S ERLFEFHER
5, FEXNNEVYIEFREVEIEER, 05 10.5 T IR,

FHITEWIEILIE

LM TRE—MIENDE, HTESRERRAOINITERREE, MiRKelE—> &\t Zitil
BUE— *Gather* @& “Gather Merge* T 2. TEE—NMEBHIF] T

EXPLAIN SELECT * FROM pgbench_accounts WHERE filler LIKE '%x%';
QUERY PLAN
Gather (cost=1000.00..217018.43 rows=1 width=97)
Workers Planned: 2
-> Parallel Seq Scan on pghench_accounts (cost=0.00..216018.33 rows=1 width=97)

Filter: (filler ~~ '"%x%'::text)
(4 rows)

HEFRERIBRET, ~Gather @ *Gather

Merge* I RERE— N FitHl, ERBEHITHRITENTIN—39,. R Gather 3¢ Gather

Merge* T R TFITRINBIRINE, BABRNEERFHITHIT. UREUTITHINHNEMUE, BBAREEH
PEEZ FE—BHHTRIT. ELEGIFHR, TERIFR T —N5%, HIEER Gather' B RAE 246
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FE—MHT R, EAZITHTRE Gather TEMZFHR, PAUESHITHIT.

5 EXPLAINARZ,

REERRIFINIZSERN TIEEHE, HYEWHIITHIEENA Gather’ TREY, LHAF 2EHEESIERA
MYBEFNTIEERE—F LN 06 LIFEHIE, MISEREERERNEA LIFENHERBIINRES
max_parallel_workers_per_gathert. HAIBHMEREBZERG S LIFE HZM S EE
max_worker_processesi(]
max_parallel_workersfRfslo Etb, —PFHTEWR R AR DN ITIFERETT, EEGHERA
MERLIFE. RMAITTHPIEEERATAIANLIFENNE, A XAERSB T FNE B, TNRXH
BRAEERE, BAFNEEE—TES max_worker_processes Al max_parallel_workers B98, Xi¥H
ZW T EE DI LIRINGETT; TEME max_parallel_workers_per_gather®, SHE#KISEE=E R D—LEHIT(E
Eo

N—PMaEATERRNE NG & TIEE RSP TIT I TE D, XETFERNSEDRINT
ZitRl, AAERE—PEINIES . B IUREPTE B TIEETERTH, SR MIHHAIAHITE D R~
£T7LETAN, MSERBERENN—MEINIIIRSIAITH LS. IHK, SR TEHI T+
RERTTAR, NSERLF2ARIRENE TIEEERTAA BT Gather 3¢ Gather
%@é%ﬁi%ﬁﬂ%ﬁ%%?%&ﬁﬁ*ﬁ%ﬁoEﬁ%%HT,%%%Wﬁﬁmﬁ#ﬁ%ﬁWIﬁﬁ%
=2

S HBATEDHITNE T RE Gather
Merge M2 Gather By, EXRREMUTITRIFITEHOREESTEERFRTAH, FEAFERIT PR
IR EH. K, Gather” =LUEMGERIIMAE M TIEEREUTAH, XEWARIBEELFENHFIN

o

AN =AEFHITER?

BIUTSE=SEEWNRISSE RIS R NN ERATEE . N T ILFITEEIT ISR AR, 2N
& Mg E,

- max_parallel_workers_per_gathertdATRIETE N A TEE, XE—MEHIER, BNERERNZER
FIM TEE#E T EEBIT  max_parallel_workers_per_gather” FTECERVE2,

IS, BRE—ETETCTERRAARIN N RATERRAFERINT, BMUEERSGICTER DHEED, &8
faa LIFE#HER Ao

%%QE%E—%#EE,%@N—ﬁ%ﬁﬁﬁﬁ%ﬂ&?i#ﬁﬁﬁﬁ%,ﬂﬂ%%K%
Wt

- BHESHIEIERNEWNETEIEET. WR—IEWEINENECTEREE TEIREIIRIE, BAT
2 NEZEWEEHTIH. —FRF7ME, CREATE TABLE --- AS. "SELECTINTO" ELK " CREATE
MATERIALIZED VIEW XEEQ T RIFIEFTR © 896 P LUER I T,

- BWEPRARNTIERRE R, REERFIANAEEAEH D NELENNT, MAZTEFTIT,
B0 A DECLARE CURSORBIZRIIFATG AT A= EAEFFITIH. 20y, — FORXIN query LOOP ..
END LOOP " /250AY PL/pgSQL
ﬁ%%ﬁﬁK%@%#ﬁﬁ%,E%%#ﬁéﬁﬁﬁﬁ,#ﬁéﬁ%%%%%ﬁﬁ%ﬁmﬁﬁmﬁﬁ%
/_\EIEgi Yo

- BT EEEARIC PARALLEL UNSAFE " BYRIEBIE ., KEHMALTE X BIREEEITICT PARALLEL
SAFE", BEAFTENXBIREEIAMAIRIC A PARALLEL UNSAFE s &0 5 154 T HBIITIE,

© REWETTES P ELFENFITEENE. f1d, NR—MIEHTEEERNREECLE—
SQL
&1, PBAZTWRAERFTIT. XE2HFIRIMH—IRS], BRIFNMEFBEHRX RS, H
NESBENEIERAENHIE,

BN F—MIENEWEL £ 7 HTEWTN, A—LER MTRtE A THRITZIT. NRAE

XA, BAMSERSESHRITIZITIE Gather' TTRZTWEY, BT Gather' B R EFE—F,

ERERERE TEOE—FENRE:

- ANEE TIEEHEN2ECREERIT max_worker_processes, SETBERRIEA TIFEHE,
- AT AHTERENBSNGE LIFEHETEEBT

(73

N

NEF T
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max_parallel_workersX—BR&IM-~ESEIG & LIFE,

- BRWRAXT —MUTHEE, HEBEEREXRBUTANSETHZS, FITHEL
T EEWNINAFITIE. FX
ibpqHATEBIRMAERLEXMER, FTLUXFER R PIAEAR F 12 MK libpg
NEFiRH, MRXMEREELT, BAETAIERATNRERIRE
max_parallel_workers_per_gatherIZ2—MEIFHNTR, X LU R £ ESE TR E ST
Xllo

HITIHR

ENEDTEERPITERITIRIHITE D, PR B REBI St A — D EEE |t IHER N TIFET
TE. 8PN IEERTEREEREN— P xe, MBS TEEREELZTET
IERBRVZE R, MR, ITRINFTERD —ERE WM WS ERNBAE—T B DI, BIEMITURITR LR,
EFEF—MUTIZIHREER ULEEM A N LR — 1 F&, BMRIES— P AFEAETER
SW—PEEHERLEN. BE, XEREZEWNRFR LHRREANE MBI TR,

FiTEE
HHSF N YR TRIR T .

C EIFHTIREEET, RRBES PR BRI D, —REDR— TR, XENRBIIPIERR
R 75 7o

©EITHTAUEMERRE R, —PHERENNSE. XDEER TP EE SRS IBRET B
BE—MIBERB2PMPLERR, XEXREESESEAR 2B HFATINFEEET—5)
o HAENEY, HERMmLTTATUHITERENRS IRBAEH1T.

-?;f%ﬁ%ﬁHﬁ%ﬁ%?#ﬁ%%%ﬁmE%V$,é@ﬁ%%ﬁM%%ﬁﬁﬁﬁo%ﬁ,#ﬁ%%
B B-

MRS 325, §— PIHERAN— 1RSI B ANIRENZERS RS BBFrAE TA, HiHEr LA
B — P ARIBERS BRR[EITH, FTB-HERNERE UGN LIFEHERRINF R,

et (PIRNAFB-ERS 89 PIRESEARR AT,
FITER

ESNEARAATIT AR, WohRPIRERERIMRERN, BRERNEIFERERD — P HE L PHEME
o ERBINMIE] U ERIZEEI AR ML 88 S FrRVARHATITRI, RISERERBReMAEH T TIFERIETT. RiE
EEREERA, AMIEE LR —MHITIT

C ENBREENER\"F, AUISEIFFTH. REEERT2T, IRANZ—TRIIPEEER
S, ENIMUTTHURAERS P EHRENBEF =R D B 2D E1EHIE.

s EMEAFRERR, AR — MR TITIH ERLE SR T 2T, XA T KSR, Kol
FEHFOIRATE, EAEs— P afBdiEh LIFSEN SR IEREER,

- EMRamER\ (8B T AR o, 8TSFHRERT2TARM LUNERE RAER. 1R
AR ERNEZITFHRER, XMAIRRER. T— DA ThamER\"m, AIE—1H17hH\
, CIEMEEZRAERN TN B Z S 1FHE,

FITRE

lvorySQUET M M HTTRERZIHITRE, B, 81 253EFHITHHNEENT M BEY
B, Nz#@IRRNs @A —MnER. XETHFRIA— Partial

Aggregate’ T =o 7AIE, BBEES@II Gather' 5& " Gather

Merge #IZHEINFE. &fE, ASENREME LIFENERHTENRERIIZLNER, XA ITHF
[RBRI9—" Finalize Aggregate” 11520

K9 Finalize

Aggregate’ TWRIBTTEMNSEHIZ b, WREWENDBEENTFEBANITECRIRLERA, WEEHMLI2s
"REWNE. fII, TERIFNIERT, Finalize

Aggregate” T REIIN DB AIEESPAIE TIFEHIZT Partial

Aggregate” M ERERINMNITH 152, WTXEER, FAHTRESASTEENRE. BN
EMII IR EEX— R H BT RRTEXME R FIRFEHITRSE,
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FTREFIFEPTB BN MR 8 PMERESVINEN 1T

ZeHF RN — T HTGRE, NRZREE—PREN internal FNEBRS, EXLNERFIINMRF
TMERE, EZMTIEEE CREATE AGGREGATE, WNRAMEBEREUEAE S DISTINCT 8( ORDER

BY' 74, MAXFHITERSE. NI BFERENEZEIT PN GROUPING
iﬂ?g,@$§%#ﬁ%%o%EEE@$ﬁ&%%ﬁﬁ%&%ﬁﬁﬂ#ﬁ%ﬁ%ﬁﬁ%ﬁﬁ,ﬁ%@%
ARNE £ N

FiTAppend

RELNVorySQLEEMZ NEHAESTTEI— R —4REN, ©E=FA Append 85 MergeAppend  1TxIT
o TESEI UNION

ALL SRHE D XRETE B 2R EXME R, SIEXLET S URBAEEAEMITRIF—F, EII8LIEHETE
HITITRIFR A, THFITIRIR, HXI2SEARYE Parallel Append” .

H—" Append” T REATHATIHTRIFN, SMHERZRRATHHMBINFERT I, XEMENS
SHESSERTE— PN AT NERICHTR, REENEHEIE M. MEEER Parallel

Append’ BY, HITERRIBENFIT IR AIREIIMEHRT S5 HIETR, XEFELS D FIHSEERINT, Xt
RTRFE, BBET FIHERERNRITERNHEZR LB,

Iteoh, MEH " Append T RAE (FEHITIHTRIFERBNNES 2 Fitx) , Parallel

Append” 11 mEBER] LA BB Fit R eI AR IEE 5 Fitkl. SR FitRIE (R R M2, AAREE]
RUE—REFEESENER, AL RENEMZ NS RENITRIBMETE EBE BRIt FHEY, thEest
IMAERIERHIT. HlE, ZEE—IHIUPXERNEN, EREBIFER— I ZHHITRENERS R,
LRI RESERE M Index Scan’itEIAY Parallel

Append, B NERS NI E—RHIERITTE, EFENEEE LIHANERHEZERNHRIT,
enable_parallel_appenda] LU A SR 2 A XX AP 1% o

FATIH NG T
WRBNTEE—NEWREEHTITRIBEL EXEE4E, AJLI=IRBY parallel_setup_costai&
parallel_tuple_coste H#R, XMt RIPIAELEIIXISS e ERIMF I ITEER, BHEASZ2Wt. NRK
XEGENR/NE FRIHEEIIEENE) WARREHITITN, R EEMRERSHE ML
TERIFNEEF A HITIT R PIRERIRERI I 28 15.2 A1 26 15.4 T,
TEHIT—DIHATITRIEY, BILA T EXPLAIN

(ANALYZE VERBOSE) sk B RE8MIHTRES N LIFE EHNRIHER. XEEEENTHRERSHENL
RIS & BIPRA T3 = DU MR A EIRRR T RIBIM BRI =0

£5 (BESIH)

ABORT — FRIEHFIE5

R

ABORT [ WORK | TRANSACTION ] [ AND [ NO ] CHAIN ]

R

ABORT [ER YA E S H HSHHZESFIERNFIEEMRER. XTaLHITASIESLS S
"ROLLBACKEYIT N—H%, HERZENTHERAF T,

x5

* WORK TRANSACTION

W

ENEXEIE, ENRBEMR.
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* AND CHAIN

WRMET AND CHAIN® , ¥HESZIZENED, EESNNERNESHERNESHE(ER
http://www.postgresql.org/docs/17/sql-set-transaction.html[ SET
TRANSACTION 1) BN, AF=BoIFES,

~

ERR

5 COMMITALINHILR IE— 1B,
E—PESRZINGH ABORT A H— M EEHEHEFETEUR,
BT

PIEFTEEM:

ABORT;

FAM
X e — MENHERAMEERNIvorySQLY E. ~ROLLBACK ZFMAITESQLED <,

BEGIN — Fia—1E51R

K4
BEGIN [ WORK | TRANSACTION ] [ transaction_mode [, ...] ]

Hrh transaction_mode BUTZ—:

ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ
UNCOMMITTED }

READ WRITE | READ ONLY
[ NOT ] DEFERRABLE

R

BEGIN /56— 15538, HxLEinFTA BEGIN

i ZERPMBEARRE—"SESTT, BGH—1 228 COMMITZE ROLLBACK, FRINERT (2B
BEGIN

) 5 IvorySQLTE "Bl RIFHITES, BRERE MEGE T E CHNESTIITH B BRERE
FRIVGEIIT— /R (INRITHRY), SUEFTHR—RER) -

E—PESRNBEQZPITEER, RNSESHFE/AREERPIMBICPUMBED ST, EHITZ MEX
%gﬁ$E%ii%W%ﬁ%ﬁﬁﬁmﬁﬁ?ﬁﬁfﬁﬁ:EW%@%%%EEE%Wzm,E@%Eﬁx
ﬁb §| ‘E—l_l N 7ANYe)

NREBE TRERF. B/ERANELERREL, HESHSEMPERE, SERIT T SET
TRANSACTION—7%,

W

x5

+ WORK'™ "TRANSACTION
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ERXERE, ENfTEERR.

XMEAHMBHIE XIESZE SET TRANSACTION,
AR

START TRANSACTIONEEH BEGIN ™ 4BFEBITHEE.
{658 COMMITELE ROLLBACKREL I — 1 E551R,

FEEE—IPESHRPNAL BEGIN FEE—1TMEEZHR. ES5RETaREM. BEE—1ESHRTHRE
£5, FLUEAKRER (I SAVEPOINT) o

AT EaESNERE, ELM transaction_modes Z [8]HNE S B] LR A B,

antl
T ESR:

BEGIN;

AN

BEGIN 22— IvorySQLIEE T B. BEFW T SQUIT/ERYE<> START
TRANSACTION, ©HZEEETIIMIFREMER.

DEFERRABLE transaction_mode 2 —7HIvorySQUES T o

fyHs, " BEGIN' XM A TERASQLIB—MARE B/, EREMIEELAR, TR ORHE

E1B Y
COMMIT — 3R HAIES

R
"COMMIT 12X ZR1E 5. FMBMZESFIERNEN S EENMA R WA BERRIETERR A LR RER Ao

S

%

WORK TRANSACTION
ol ERIR IR, B TEBERR,

AND CHAIN

WISRIETE 7 AND CHAIN, NISZBlBzhSNINISEMINESEBHERIESEHE (B0 SET
TRANSACTION) BUFTEZE. &N, REMEESEE.

TR
f#A8 ROLLBACKAR I F—PEES

SAE—IPESAR AL COMIT A=7EEE, BEREETE—1TESHE, = COMMITAND
CHAIN" NEESANZE— 1R

Nl
B HAES TR FTEEFAN:
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COMMIT;

i

s

P COMMIT FF&SQUIT A&, FE COMMIT TRANSACTION ™ AlvorySQLY E.

COMMIT PREPARED — 222 — M E AT MM BRI &I E S5

R

COMMIT PREPARED transaction_id

HR
"COMMIT PREPARED " 22— 1M FFENRSHES

28

N

transaction_id
BWIR AN ESNESITIRRT.

padiis

3T %;’;ﬁ%E@%%, R ARRANITZESHE—BRNEBLAF. BEIRELTHITZESH
=] _/E\l o

XD PERE—PESRPNIT. ZMEES R LIES
pg_prepared_xactsRFANEIF Y H T PIE HET A HNMEES

I+
IRAZHESITFMRR foobar FRRRIZES:

COMMIT PREPARED 'foobar';

s

COMMIT PREPARED 2— %ﬂ?lvorySQL}ﬂ:o HEERRRTINGESEERS, HhBLEEEWInERS (B0
X/Open XA) , 1BEHBLARFBISQLA EARFANE o

END - IRA2 /155

R

END [ WORK | TRANSACTION ] [ AND [ NO ] CHAIN ]

DU

END
RRXHUBIES, PIBIZSSMBVESEFIM AR ILH BRRIEAR EBRRMDARRAR, X Men< 22—
vorySQLY &, B30T COMMIT,
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S48

WORK TRANSACTION
BIEXRIE, EfRBENR.

»

AND CHAIN
RME T AND CHAIN®, W BIEEh5SNISTRESEBHERISESFE(ZEN SET
TRANSACTION)BYTESS. &N, RBEMESHEE.

AR

{85/ ROLLBACKA] LA IE— 155,

APE—PESPILL END RERE, BEREEFE—TESHER.
Nl

BRSSP EFANL:

END;

RAEM
END 2—7FHivorySQLYT /8, T1RMHA COMMITEMBIThEE, EETESQUITERIEE,
PREPARE TRANSACTION — NP AR A EE LA H S

KN

PREPARE TRANSACTION transaction_id

IR

" PREPARE

TRANSACTION A B A & UM ES, T HOZE, RESTESYNREEN, AR, BIR
SRS ERERS F, FEARENEECSRERNY EMEEEIESE L CHIRERR) o
—BHETENF, S5HEAERAILD 5 COMMIT PREPAREDSYZE ROLLBACK

PREPAREDIE Xt & B, B LU AE S IE M MUR BHIT B A S M RIERE s <,

M A I ERIRERE,  PREPARE

TRANSACTION 75 ROLLBACK  #3%: EHITEZIE, MEasRNLaIEs, A RTEESIMRD
FEAN (MBEZESWER, WRGERTEIN) .

R TEMARE PREPARE TRANSACTION 83055, ©E=TA—" ROLLBACK . HRISESZWEUH.

%

S

transaction_id
— MEEBRESIRIRRT, COMMIT PREPARED (% " ROLLBACK
PREPARED " LI AX MRRFIRAFAXNES . ZARMRTHNINE f— P F /8, FH B KESIVNTF200
F, B AESEREFERESTNESIIMRRTERL
AR
PREPARE
TRANSACTION' HARIKIT NENAFEREXRIEFFER. ENENBATF—NMIMNIESEEREZS MR
EREEMESMRFEZEHITEFNEREES., RIRERE—NESEIER, TNIRAIEFR=HE] PREP
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ARE TRANSACTION,

DT IE—PESRPEH. F5RA BEGINI 15,
SEEEEPITIEI R AR RNE X EN R R =6, eUEH WITH

HOLD " BYMAREEATT LISTEN < "UNLISTEN %

"NOTIFY BISE55Mh, AA¥F PREPARE ZF55, XERMESHRIRERESAIER, IS — M E480E
BENESRRETAAL.

WERASETT (T LOCAL &1 BRI ESMEFIZTH 2, XEMRIIFERE] PREPARE
TRANSACTION Zj&, HERASWEEMER COMMIT PREPARED " 5" ROLLBACK

PREPARED FRrEMm, [(Kith, f£3X— E PREPARE
TRANSACTION ™ B91THER " COMMIT M2 ROLLBACK

FiB Ha1n] B ESIT ES# 51T pg_prepared_xacts R4 E A+,

SNy
U—PESFSVTFEEFRESRARTHEEN, XTI VACUUM BlRF#BIEE), HETEIRRER T
BEESBEUREXALIFEIEESIDESE (I F 2515

) o KEBRRE, ZESREFEEELENS . ZFENISITREER, RE—IMIESEIERESR
WIFEMEIRED ESE 7TERER, —MNERFNESHRIERMIERNERIR,
@%ﬁﬁ@ﬁ-ﬁ%%%%%ﬁ%%ﬁﬁ&%ﬁW%%ﬁﬁ%ﬁ?ﬂﬁﬂﬁ%%%,%ﬁ%@&%%%%ﬁ
" ORE

max_prepared_transactionshE)  XHEFIERIMISIBESRITES, TRZESEUERSICHARES
E I

BIF

N ERIRAEE HRIES5, A foobar fEANESARIATN:
PREPARE TRANSACTION 'foobar';

FAEM
" PREPARE

TRANSACTION ™ 2—#tlvorySQLY B, EEEIZRATIHNEIESEIREASR, HhBELEgawinERE (Bla
X/Open XA) , BEALAFZBISQLA BARBITEN.

ROLLBACK — FRIEHAIES

R

ROLLBACK [ WORK | TRANSACTION ] [ AND [ NO ] CHAIN ]

HR
"ROLLBACK' BIR=BIESH B S B ESPEBIFT A EMEH -

28

WORK TRANSACTION
RIIEXRIE, REMR.

»

AND CHAIN

WERIEE T AND CHAIN, MISZBEIEohSNINIEASSEEHRERESEE (B0 SET
TRANSACTION) B9RTEZ, BN, F=BoME#HE%,
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g2
/8 COMMITR] B ZHHhER [ E— 155,

E—1PESFRZINGE ROLLBACK A H—TMESHEAAZBUR. F5RZIMI ROLLBACKAND
CHAIN' 22— 181%,

ANl

B FFrE EN:

ROLLBACK;

i

s

7% ROLLBACK & SQUIR . & 1A ROLLBACK TRANSACTION Z2—"vorySQLY .

ROLLBACK PREPARED — BUE—"MZ AT N RIS E & IFRIESS

R

ROLLBACK PREPARED transaction_id

HR

"ROLLBACK PREPARED " B AR — M F/ESFIREHIE S,

»

28

transaction_id
BWOIRNESNESITRRT.

padiis

ZRR—MEEFNES, MOIERANITERESHNRE— AR HEE—TMBRAR . BRMAILER
TERESHE—TZ1ET.

PP PBEE— TN ESRARNT. EEFHNESERIUILER,
pg_prepared_xactsRAMEFYIH T HFTA BRI B EETFHNES.
BT

FAESAMRF foobar” EIRAXMNMAIESS

ROLLBACK PREPARED 'foobar';

FANE

"ROLLBACK
PREPARED " B—#hivorySQLY B, EEEIZRTINIESEERS, HPBLEERmERE (B0
X/Open XA) , BEABLRGHISQLI EARFIRE N

SAVEPOINT — RIS S HEX — M RTR
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el

SAVEPOINT savepoint_name

R
" SAVEPOINT £ RIS ST — T IRTF o

FFEREFSAN—MEHITIE, EATMEBREERELZ EHRTHORENR, BZESHRSMERE
WTRF R BB Fo

W

=
savepoint_name
LR REIE T,
R
{& /4 ROLLBACK TO[LlRE|—R{Fs. 1% RELEASE
SAVEPOINTHEER— M7, EBRFTEREL ZERITH SR,
FRERREET—IESZSRARIL, AIUTE—1TESHEXZMRTF SO

ANl
ZEY—MRERATEERBBECRILZ EITHIFTE ar T HIRER

BEGIN;
INSERT INTO tablel VALUES (1);
SAVEPOINT my_savepoint;
INSERT INTO tablel VALUES (2);
ROLLBACK TO SAVEPOINT my_savepoint;

INSERT INTO tablel VALUES (3);
COMMIT;

FENSESEEBAE L3, BN 2
BRUABHEHE—MRFR:

BEGIN;
INSERT INTO tablel VALUES (3);
SAVEPOINT my_savepoint;
INSERT INTO tablel VALUES (4);

RELEASE SAVEPOINT my_savepoint;
COMMIT;

FERIESRIEN 3 40

FAE

RIS —PEERTRY, SOLERZERIIMREF R BEHRIER. EivorySQLE, [ERVREFEREHERE
, ATERITRIRER IS RAEEARERIA—1 (A "RELEASE
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SAVEPOINT BB R F m K 2 SEEIBRREF R B ERZ R LI ROLLBACK TO
SAVEPOINT " #1" RELEASE SAVEPOINT “1518]) o TEEMAE, ~SAVEPOINT SE2fFES0OLl.

SET CONSTRAINTS — N ERIESFIRBLIRLE A

KN

SET CONSTRAINTS { ALL | name [, ...] } { DEFERRED | IMMEDIATE }

R

“SET
CONSTRAINTS 1 B HUaIESHNAYRMERIITN. IMMEDIATE YR AES MBEOLERNEME, " DEFERRED
R BHESERRNAWRE, M YNEREBEEDR IMMEDIATE 8, DEFERRED 12T,

TTOIERRY, — PR EWA T =45 > —: DEFERRABLE INITIALLY DEFERRED. DEFERRABLE INITIALLY
IMMEDIATE 5% NOT DEFERRABLE, =22 IMMEDIATE H B =23 SET
CONSTRAINTS  ep IR M, BIMETEE NESITHRREL TIRENES, BECIINTATUE—1ES
A SET CONSTRAINTS 24,

A — PMIRBIFGIRESET

CONSTRAINTS® REFRLLR (EWIUE PIAERRY) BRI B—MIRBME A UZRIEER. R
BAEERIER, NARIRRIVERBEEHRAERIHE —PMLEHE M. ~SET CONSTRAINTS

ALL" BBERFTA PIIER LY RAVIR T,

&SET

CONSTRAINTS  #8—"1MZR UM TUM " DEFERRED " 24A% IMMEDIATE ' BY, #FiESHBMMR: FRLEE
FRRPBIREN (RRESEEHRERNWRE) =EmE SET

CONSTRAINTS 3BT ERIE NS, INREAXFh R $s, SET

CONSTRAINTS Bk (HEFRSHRZTIZLIEEL) o X, "SET CONSTRAINTS

B LIRS RE— N ESHRTE Soaslif TR s,

LHi, 2745 UNIQUE . PRIMARY KEY.

REFERENCES (4hME) LUK EXCLUDE A5 = )X MEEBRIEM, “NOT

NULL" DA CHECK AR B 2T —THRENTVERET T BINE (FREIBaERKN) . HREWMAREN DEFE
RRABLE " BYME—FIHER R A R =W I 20T,

WAERRN “RA A8 AR A RIS R RIXMEBENTH — BT EX YRR EN RIS L.
TR

HANOYSQLAARERNORAMERAAE— (BRERRNERE—) , AJEEZT 1 YRLEEENY
REM. EXIE R T SET

CONSTRAINTS "B =7EFT B BIILES_EiR(F. W TF—1IEFRIBERNE, —BEEEREFRFHNEMERXNF L
W—oEZ DML, BEFEENREINEFASHIEER,

P RENHRESNARIITH. ARSFSRIMEREX ML 2T E— M ESHEEIZBEIUR

AN

XL ESQUTERTE X BT, BE—REHR: 7 vorySOLF, ENZNAERE NOT
NULL A" CHECK £33k o 3&B, IvorySQLEM ZIteEIFrPIERRIME—L9R, MAERBIMERIVAIEIESR)
HERENE,

SET TRANSACTION — 1€ & SIS ST

KN
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SET TRANSACTION transaction_mode [, ...]
SET TRANSACTION SNAPSHOT snapshot_id
SET SESSION CHARACTERISTICS AS TRANSACTION transaction_mode [, ...]

Hrbtransaction mode2 5z —:

ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ
UNCOMMITTED }

READ WRITE | READ ONLY
[ NOT ] DEFERRABLE

i

"SET TRANSACTION " sp 18 B HAl=1&8F 4.~ SET SESSION
CHARACTERISTICS IS E— M IEESAESNEINESFM. T MEESHRI LA SET
TRANSACTION ™ B EXEBIAE,

FIANESHEREESRERS. ESPHERIN (/5HRE) DRPHBREREI b, pILEE—RER
» A REERT HEIESMAREENZIERIME.

— P ESHRBELHRE S EMESFHTIETINRESEE N AME:

READ COMMITTED
—MEARBEEBE I EBRIIRRTT. XEMIAE.

REPEATABLE READ
HHIESHFTAIEDRAEEIX N ESPITHE — N EIRWE BIRESNE G 2 BIR AT,

SERIALIZABLE
HEIEENMBE B REEINX N ESTRTHE— " EHELUBREBINEC 2 AR T, WERHAH
B ESZEINEE BN PSR —MALEEE BT (—r—1) TR elgEBIpIE R, Ehr—
BEWEhRAFBIFE|— “serialization_failure” $51%,

SQLARAETE X 7 —HP&RSMYZL 5! ;. READ UNCOMMITTED, #EIvorySQLA " READ UNCOMMITTED ™ #4I/E " READ
COMMITTED

—MNESHITTEEBHELERESES (SELECT. INSERT. DELETE. UPDATE. FETCH 3% COPY) /Wi
TEENESRBER. BELHEXESZMBELINNARITHEEAIN £ 135,

EEZMHRIBIVATZESE2ENE/EHE RS, F/E2NNME. H—1NFSHRIEN, WRSQLH< "IN
SERT . UPDATE. DELETE &1 COPY FROM' EEHRAB—MIEEIE, MENFHEAIF. A1 CREATE

. ALTER' LAKZ'DROP' #5%, A4 COMMENT. GRANT. REVOKE. TRUNCATE. #15'EXPLAIN

ANALYZE A" EXECUTE EHITHISHS 2 EReS 2z —, MEIMEIE 21T, Xe—MaEMNRIEHS, &
TEERE LEPRE W HAEE BT Mo

RBEESWZE SERIALIZABLE  LLA " READ

ONLY By, "DEFERRABLE' ESFEMT =AM = — 1 SESHMEX=TEBMEERERY, ZEFEE X
IREVEIRERET PIRE=PEZE, A Z B EIBITIR A=A SERIALIZABLE ESRAEH B =G AR EE
W—RF I REEBERI X . XAPRIRIES T K EIETHIREREEE D,

SET TRANSACTION

SNAPSHOT sr 2 AN EZFERS— NI EEEZHERN REB 21T, EELFEENESUINEKIBTHREA
“pg_export_snapshot BREL (U1 55 9.27.57) SHe 1ZRE=IRO]—MRIEARIRRT, SET TRANSACTION
SNAPSHOT  EEB WA TE — MRIBIMRAF RIEEBES NWIREE, EXNSHLHZIMARSATIMER— 1N F/ S8,
%0’ 000003A1-1', SET TRANSACTION

SNAPSHOT® REEFE—1NESHIABHIT, HAEEZESHNE— T OHELHIRESIES (CSELECT. INSERT
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. DELETE. UPDATE. FETCH &%

"COPY) ZRIIT. o, ZESUMEEMIGE S SERIALIZABLE 8% " REPEATABLE

READ FBE gl (BN, ZERIRRIIZIMF, K9 READ
COMMITTED IRILZ NG — P en I —MTIRR) o WRSANFESER T SERIALIZABLE [BERH, BAF
NREBHSE S ERZEER. 18, —PIFRIRAIFIINESTRESARKBREESIRE,

AR
WISRAT SET TRANSACTION ™ ZB1)&%%B " START
TRANSACTION " 8¢%& BEGIN', EEAH—PESHETZTEERNR,

Bl LIS 7T BEGIN  81% * START TRANSACTION " HR3ETEAEER] transaction._modes3 &8 SET
TRANSACTION, {B27E SET TRANSACTION SNAPSHOT ™ #iZeIm-~a] A,

2IERIANE SR W LU B ES

default_transaction_isolation. http://www.postgresgl.org/docs/17/runtime-config-client.htmIl#GUC-
DEFAULT-TRANSACTION-READ-ONLY[default_transaction_read_only]4"
default_transaction_deferrableI§Bei0zE (32fr_L" SET SESSION
CHARACTERISTICS R 2H SET R EXLELSNEWILR) » XEKER LUBIEIE X (4. ALTER DATABASE
FEHKERINE. 1+ 5 20 &,

HEIESMET O] IR MBBIE BEgE S %4 transaction_isolation.  transaction_read_only. 1
transaction_deferrable RGBS 0T, CEXEF—SHAVERSHEMNM SET

TRANSACTION EIAB[E], EERNAILGERAE, WEHERNRG. B8, XLESETREEEXHFIE
B, IEMNEEISQLUINIERRRIZE,

ANl

%ﬁﬁage%@&ﬁ@%%ﬁ@ﬁ*’\‘?&ﬁﬁﬁ?ﬁ*ﬁ%ﬁ%%, BAEZMEZINEEESERE, B IROIRBIRR
7T, BN

BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
SELECT pg_export_snapshot();
pg_export_snapshot

00000003-0000001B-1
(1 row)

ARTE— DT ESBYFFSKIB R RIBARIATT FBE— 1> SET TRANSACTION SNAPSHOT " 85> /1

BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
SET TRANSACTION SNAPSHOT '00000003-0000001B-1"';

FANE

SQUIREFE X 71X EEan<, it DEFERRABLE E551RTUR " SET TRANSACTION
SNAPSHOT " J2ZUBRIl, XME ZIvorySQLY o

SERIALIZABLE @R EFRINNESIRELRT . EIvorySQLARZMIAER ZIEAY READ
COMMITTED, B2/RE]LU% R ATHENR.

ESQUiTER, FILAXL s CIRE— MEMSESIE . 2HXEHRY . XIMISS|ATSQLEX,
HERIZEEIvorySQLARSS 28 R SL T,

SQUATEESKIELERY transaction_modes ~ (85125, BEHTHEEREAIvorySQLAIFEEIZS,
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START TRANSACTION — Fia—"1E551R

K4
START TRANSACTION [ transaction_mode [, ...] ]

Hrh transaction_mode 8 F%zZ—:

ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ
UNCOMMITTED }

READ WRITE | READ ONLY
[ NOT ] DEFERRABLE

B

R

XD Ep S HIe— VRS, NREE TIREA. RERANEFIERRR, MESHEEAXER
M, BULERITTT SET TRANSACTION—#F, XA BEGINGS & —71F,

28

XEBET T X MEARIE X BIZZE SET TRANSACTION,

EAM

TEATER, RENERE START

TRANSACTION " SRFHIA— 1M ESIR . EASQLep SR RIMAIL— TR, IvorySQLBYTT A A] DR FE S
i Z ERIM A B — S AR START

TRANSACTION™ (3% "BEGIN) 2589 COMMIT H BRI BEHIE

“BoER” o NT HE, HXALEIREERS WO e RH B R,

DEFERRABLE transaction_mode @—7#IvorySQLIEE Y Eo

SQLIREZRITELRY transaction_modes 2 [8]5125, BB THEREIVorySQLAITFEEIES,
SqEZE (F4ESQLEE)

18 A 4514)

SQUAINA— 802 FHIE. — e oB—M 1S

MR, HE—MnS (%) &4, BARNRBESRE— N aSNER, BRI SEEEN
5B AeSIEEE X

—MESELUR— *=#ie. — NIRRT, — D &SI SRR, — D

literal (HBE) JE—MFHRFRTS. ESBEELUTH (B, SR/, #117) KDR, BELEXEIH
g ZRtE (E—HfFR—MFHRERFEREAEMES) o

fign, FER— (BEL) BERSQLEIN

SELECT * FROM MY_TABLE;

UPDATE MY_TABLE SET A = 5;
INSERT INTO MY_TABLE VALUES (3, 'hi there');

XE—TH=ToSAHRNFS, 8—1T— o< (REXTE4IM, FR—ITHIUEBI—1 52,

MmEs<IERI UREITNE) o
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Foh, AR AR LUEIESQUEAT. EflTEILS, BllzEB7TE—1F.

RIERIRE . BIER. SHICSARE, SQLANEETE—H. REEN—LELSEEEm<H, Atk
FENFFRERIMNEERE— “SELECT” « — 1 “UPDATE” F—1 “INSERT” #n<0. BEHIW" UPDAT
E op o SEBBER— SET L SHIAE—MIEME, M INSERT NER—1"VALUES RzTpor<oe 81
Bn 2 BIRBHNE AN 55 VI E) M4,

TRRIFAI X 817

BIFEY T SELECT . "UPDATE 8¢ VALUES 1252 X521

BBIF, BISQUEEHREBRERXHIE, 125 MY_TABLE 1" A" N2 ARRAF

BT, BIWRRskR. JINEEMBIEFENRNE T, BURTERElNe<. Rtei1ERumEirn ©
£¥ o XIWMNARRATT EEERRELEN, XBERERNITEESEES IRVATE TX D —MRIRTT
MREWE, —PREBIRRITTEYIRA LT 5 CHRkEl,

SQURIRFM RN —PFE (a-z, BRAIUERTTEFNFEMAFN T F&) —M & (L

) Fig. BEFRAILEFE. TR (O « HF (0-9) HETHS (

§) o AEMRIESQUNENFEME, ETHSEAATFEIMEARRKRN, FILEIIRIER P s RN A
RIEM . SOQUIRETSEX BEMFHE LU T EAA LSRN XEE, R XMERIRRAI=5
AR PIRERATEY R,

AZR— MR E AT NAMEDATALEN -

1%, EepeRAIUEBT I KERNIMRE, B2El=mERT. BINERT, NAMEDATALEN BYEN64
, RIEAMRFFIKE LRA3IFE T, WRXEREHIAR, AJLUTE src/include/pg_config_manual.h™ #1{&
22" NAMEDATALEN " B,

KM ARG SEIMBITFRTT B A/ NETEURRY, FHIL:

UPDATE MY_TABLE SET A = 5;
B AFENERY
uPDaTE my_TabLE SeT a = 5;

— P EINIRERXBRNENAS, MGG, fHla:

UPDATE my_table SET a = 5;

XENES MERBRRA . SRR K5 SEMIIRRN. EBENSIS (") SEN—MEREF
ol —PERAMRTESE—MRRRNMAZE— P XEF, At "select"” PILIATSIB—1EN “sele
ct” BFlELER, Mm—RE5ISEIME select’ NEWAIF— X5, MMERNEARIIIZRIHTS
SRR, T LOIPERZEARRTTAIGIFINT:

UPDATE "my_table" SET "a" = 5;

SRR LB EEAFR, BT REAMFER MMREBEE—1NE1S, WERMNNEIST) » XHE
B UM R A IR RS T INZ R, AIilESTHIEESHNET. BEKERGIRAETN.
SIAMMRTHEEX D XNE, MASIANZIRSEZITEM/ NS, e, #rRRT FOO . foo F1™"foo" 7EI
vorySQLER#IA A ZHEEIRY, 182 "Foo" 1" "FO0" 5X=1F[E, HEBIARE, (FTEIvorySQLE, KA
S| SHBRIFTENNESOINERTRS, SQUNEMERFSISHNRIMNITERNKRE, Fit, RIEVRE, fo
dﬂ%ﬁ?”ﬂ?“ﬁxﬁwhwow%@@%EW@E@%E$>%ﬁ@%%ﬁ%%ﬁ%i%%w,ﬁ%ﬂ
EAES BT,

—MZRATMR TR (R T B FE R X BB A 2ARRBIUnicode /o XFTALL V& (KBS NEURE £
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—NES) e, EEEENS|ISBImINENE, mEZERETATH, W U&' foo" (FEXESBIER
& NFE—EBE, BREF & BIEFABRGHETEES T X N . ®5/5W, UnicodeFRra] LILIEE
MBI IIERE &@éﬂ%ﬁMﬁmﬁ%Uﬁﬁ%ﬁ%ﬁ%ﬁ%&ﬂéﬁﬁﬂﬂ%T%J:6Tﬁl6iﬁ%ﬂﬁﬁ%ﬁ%ﬁ%o fBlan, iR
7r"data" BJLUE AL

U&"d\0061t\+000061"
TEIHFRFHNRKIEFFEL THIESRE “slon” (KR)
U&"\0441\043B\ 043E\043D"
NMRABFEREMENFRRABE IR, I LUEFRFHREMER UESCAPE F4], fla:
U&"d!0061t!+000061" UESCAPE '!'
BNFHFALERTIOHEFM. 15, 8515, Wa5l5. TAFFZIIMNERENFRH. BIR, BXFR
7£ UESCAPE ~ 5 E 5| SMAENs 5 PBE,
NTEMRFHREEENFFEAS, BEEM/XEIE,
AT O Fe X TER ] LU AR SR E X UTF-
16N RA RIS R AT UFFFFNF R, REUF N EFEEHEEXMETEINE (BN H AW E
BFME, MmedfEm— 1 8mpriEs) o

SR AR5 2R RS T 2 UTF-
8, MAEF—IENFHIFRRAYUnicodefUhS Rt NSLInRIARSS 28 4mS; WNRAAIRE, NIREHEIR.

==
TEIvorySQLAAE =

BB E: FRS. USHNNT, FEEMLIEEENLE, XALUERERERMNRERUNER
RO, XSRS NP HRITIE.

= A

FREES

TSQLAR, — M FREFEE—THESIS (') BENEEF/RFY, #l0° Thisisa
string'” o NTHE—PMFREREFE—TESIS, AJUERMEENES|S, B30 Dianne's
horse' o ARXM—PMNEIS (") FE

Wjﬁf;%;ﬂj;fE&Ei\*A%ﬁﬁﬁj\B%E@??%%%%é?ﬁ?ﬁ%&*ﬁ, HERBFA—EE—ENFHTREEK
;‘ /T\ o 5' D

SELECT 'foo'
"bar';

I

SELECT 'foobar';

BZE.
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SELECT 'foo' 'bar';

NAREERNEE (XMBELEFENITHESQUEER, IvorySQLEME T ZImE) o

CRBEXRFRHRES

lvorySQLIIES X7 FREEE, XBESQUNEN—MN B, —MEXFRNEEER LUBIET£5
SEES—1MFE B (KEWNhEER) FKIEE, fl0 E foo E—TEXNFNEEEBETHN, JES
—PMHSISZEIE ) o A—TEXFRHEANE, —MRMEFF () =HBE—1CRBE RFEEX

FHl, FERRMENESEFRHASTN—MHENFTE 0% 41FFR) o

&AL RBEFENFY

RPN FT FRTR

\b B

\f 271

\n 017

\r [o]ZE

\t IR

**0*, "*'00*, "*'000" (0=0-7) J\HSFTE

\x*"h, "\x hh" (h*=0-9, A-F) +AHFRE

\Uu* T xxxx, \U o000 (xF=0-9, A=F) 16 8 32-1i+7 <8t Unicode FF&E
BREF—MRALEENEAEMFHEATETFERR. FAit, ZEE—IRB/&EFH, BERDRRL

AN o BE—PEXFRBLEE—IRSISHRTERDE 29 TRIUEH \'

REBHRIEREIENF T HIBRSS ss PRI ERIS T AN FRIAER, IR EER) GERIa-+7 ot hs
XB, —MEBREBENAEREAUncodefe NBE A Unicode X X%, W% 4.1.23
TR ; AERSRR/ILEFRFERES 1T,

/J \/E,\

NRECESH
standard_conforming_strings/9 " off ", #EBAlvorySQLY BMFRFEREENFE N FREBEETHRFL
EX#IRA. T, 1ZivorySOQLFEZSHIEIAER on', BERERTEXFRBEETIRG KR
BN, XMTAERDINE, EZREITHEMTHELTH (RBEENEESEIRM) BHNAE, (F
N—EIE, ROJLUSBEZSEN off , BRRFIBIKFEHMNITN. URITEEEA—TMRAL
BXRRT—MEHFR, NZFREBEE —1 B - 7 standard_conforming_strings” =24k,
BCE S escape_string_warning#ll

backslash_quoteth/RE TIAINFHFFRFEEEFTHNRFE. HEENFRIEENE—IFRIERE

o

A Unicode EXHIFRRES

IVorySQLIBSE 53 — ML BN F R R YXIEE, EAFAMERIBEEEUNcodeF/Fs —NUnicodeft X F
RFEBEFHET V& (KEYNEEANFERU, EEXS) , EEEBREHSIS, ZEREaERTEH, 7
" U&'foo"” CEBRXFET SR & BEB. EIRERFARERATARERXNIA) . E515A, Un
icodeF R LUBE E—NFEHRMI+7SHEIIE Am S E — M amEE NS e+ EGIE SR mS R R
LORIETE, B, TR data BILIRE N

U&'d\0061t\+000061"
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TERNFFRIAIRAFEEHTHEBENRE “slon” (KR)

U&'\0441\043B\043E\043D"

MRBB—P I EBRFMENVENFTR, HLUEFRHERZEER UESCAPE FARIEE, HIl:

U&'d!0061t!+000061" UESCAPE "!'

BXFRAURE—1 173 0. 1S, B35, W5 SHEBFRZIIIERE—FT.
ZE—PFRHERERE—IERFEFERBIENFR, BEEMNR.

MO ST P BT 8EUTF-
16T, DA R AT U+FFFFBIF R, REMEAR L, AR B ERXETHER (R
BN EEFEN, MESHERMERT. )

SR AR5 2R RS T 2 UTF-
8, MIEXLER Xz —iRRAYUnicode Ui sOR AR M N SEIRRVAR S5 28 4mts ; MR AIRE, MEREHEIR.

N, FREEEMUnicodet XIBANITELBES
standard_conforming_stringsHERN A B XE2RANENXME LR e B EHBITSQUBEENE s, A
BESBSQUANTEMHZ 2R, WRZEBHLGE O, NIIEEEHIELHERBIRES,

XS BNFRARES

RABTEEFNEEZENEIEZBEHRELE, BEIAFFNEPEE TRELZ RS SHRFLAEEER

€, AAS—MEFERNG, EEXMETL FArr RIEEFENR, vorySQURMH T Z—Fuiily “=

057 WARRPEFFREE, —IEITSIBNFREEER—1ETHS §) « —PRENS I ERE

ZFENR DT | FIELMS. —PMERFRERNESHNERFTFILN —PETHS. AR TET

?%@ﬁﬁﬁ%ﬁ—ﬁ%ﬁﬁ%ﬁ@oww,X%ﬁﬁﬁﬁﬁ%ﬁ%@%%ﬁﬁ%%ﬁ?ﬁ%“Mmm’s
orse”

$SDianne's horses$$
$SomeTagSDianne's horse$SomeTag$

ABEETTSIBFNER, BI|ISALUENMEINIIBER MEH, XL, F—PETSIBFHERIFEE
MFFPETE Y FRENAESEREFTERES H. RFILAZREHY, HEETNSBAZRH, Bk
FENBLEHFREN—TFFIR—E D,

ﬂ%ﬁﬁﬁﬁ—ﬁﬁﬁﬁ%iﬁ%Kﬁ%ﬁ%%ﬁé%ﬁ%%?ﬁ%%EoE%%W%E%E@ﬁEXLO
51140

$function$
BEGIN
RETURN ($1 ~ $qS[\t\r\n\v\\1%q$);

END;
Sfunction$

XE, FHISgSN\NM\SqSRR—1ETT5 I BRI FHEN\NAN], iR ERERIvorySQUATTRITERF K
E%o@%Hﬁﬁ%ﬂxﬂﬁ%ﬁﬁiﬁm%WE%H%mﬁm?,EQ%—%E%E?H%W%E%%%
JFRTMEo.

—PEISIBFRENTE (RE) BE—IRESIBIRRFEERMN, BRTETERE—1ETNS
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Zh9h B BA/NEGURM, [HI StagSString contentStagSBIEMRY, 1BRSTAGSString
contentStag$S ™ T 1EH

—PNRE— P RBEIRRTHETS I BFRREONBEB S Z20RF, SNETSIBERTRIBERRIEN
RIERIR AT BY—88 700

SIS AARSQUIRER—BED, BEAEPSERAFNEXTFHH, EBEE—MERERESENES|ISEZE
BHENTZ, SRR TNFNEBEUTEMEETNTEREIEA, XSRS ZRBEX P HI
o WRMES|ISEE, E—MPIFHFHNESTRMEFLIRE M RFL, XERMRETFHREENS
WIBREIN R AL, FEREERSPITHRRERBTANEFTEEENTA—T

(V=SS

URBEEREREENFNEEETASISZa (FELt=a) mMT7—7 B (KEWNEFI) , #1 B
1001, UBEFEEFAFHNFHRE 0 M 1,

TER—MESE, (USBEEEr LB/ ERNESAEE, A— TS X (KEaNEER) BIa0 X 1FF
o XMILSEFNT— AN H#HGIAEAE N7 OHERUM B E S,

MAPE UL B8R LB F T B BEHRN A NBITTH#E, s BT eemBEUEEET,
HFEE

EXE—RAF R LIRS HRFTEE:

digits
digits.[digits][e[+-]digits]

[digits].digits[e[+-]digits]
digitse[+-]digits

Hendigits

B—PEE N (0819) o WRER TS, T/ HSaESEEANEDE— M T, WR7T
E—MEMUTIE (o) , HEEXNAREED—IHTF, EREETTRRNEATHNAMT N, TEEM
RISMMS SRS HALMEE S ABEN—BD, EE—MAIIZEEMNRIER.

4.
.001

5e2
1.925e-3

WR—PMTEE/NRIEHNHFEEMNEESEE integer” (32

fiI) , TEHEFBENEE integer' s TMUREHEIEZEHRE bigint™ (64

fiI) , EWERENEE bigint' e BENESWEUMZEE numeric’ s B8/ IRHN/IEHMNEEREE T
BRTE NZEEL numeric o

— M FEEVRIERNSIERE BB XEAEMRE AN — M e R, ERENDERH, BERRRIELTX
BRG] RGENEE, KEN, (Re]LUBTER EREBH— PR FERBEREN —IEEHUELE, f
o, ARPILUXAF SR — M ER SR real” (floatd)

REAL '1.23" -- string style
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1.23::REAL  -- IvorySQL (historical) style

XL E R P RBIIEH —AEEIC Sa% o

—MEREEN—NEEF LUER T NESPRIEE N

type 'string'
'string'::type
CAST ( 'string' AS type )

FRTEE BB ARITIBE]Z Y type

AYERURYI N\ AR B2, HERBRETELEN—IEE, IRNZBERRELBIRN (BIdl, ZEWRE
BRIk — 1RV , EREASHP LR AE, THMIER e E R,
FRIEBE0LUEREASOLESSETSIABE,

WA LUERA— DMK PE ERIEE — LR
typename ( 'string' )

BRHIEFTE X LI A UBEXM S AP, H0FE 429 T,

W 429 THITIRHY,

. CAST() " AR EGARE AL Al R FARIEE AR FRIALINSEI T RRIFIR, ERRIEEAEN, type
'string IBERBEWFARIEE RN FEE0IEE, type 'string’”

EE NS RFIBRETEN AL TIE, BE—MUEARENLEDER = 30 CAST() »

CAST() "iBARASQL, "type

'string' IBEARIZINVEN RGN SQUIBEXMEZR BT —LEHIEXE, BRIvorySQLAFERFAES
B, w8 BB EENorySQLINGEAE, SLEREARE 1,

e

—NBIEFZE25% NAMEDATALEN -1 (BRIAN63) M—N2HE5, HmM=riRE FTEmmblE:
b - <>=~lQ@#%A&]| 2

D, FERIERTE LB LR

C R TR —MBERFE IR I, ENEI RN — BRI
L A BEFHRER ST 8- BR, BIFRETHIE O8N —

~lEE%ANE| 2

B0, @- B—TMRAIFRIRIENR, B
TR Be XEEPRBI AT IvorySQLERITSOLREM B WM AR ETIL S 2 B8 TH.

SEAIFSQUT/ERVIRIERN R, (MBFEHTE2RATRORESIIRIFRT BRI X BIU0, MRIFENT —

PEN ORISR, RARES X eY, s X
@Y FHARIVorySQUBEBAFR MEER B M ZE— 1%
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RRF 1T

—ERBHFFENFRE MR T E RIS E Mo XEFRRIFARER] LITEE R ERAE A TT
RS IRE, X—TREANT EHNENNEE UL SEXEFRT
- EEE—NETAS (S
) BEHFRARETE — P RIEXH— I MEEFTTIUES Y, EEME NP ZETF S
DUWEN—MRRTHRE — R I RFRHREEN—E7.
- EES ()

) BEEMTEENE X, ARDAREIFERGIMN . AREBRF, EHESKEBRFAI—MEE
SQL 82 MIEIE EERY—EB 700

- BES ([]) #AREE—IHAFNTER, BELXTEHANGERN %5 8.15 7,

2SS (,) MATERLEEAEHPRDE—PIIERNTE,

NS () g&5E—1SoL

B, EAEEINE— T SPREEEUE, BT E— PEHFREERHE— S| BIARRT .,
52 (@) WARMEATEE Y57 (MELIST) . AXRLESQOLY “A=" BB

SQL) &, ESWARIFENLEZRRZE.

s (7

WRARL E IR —PMERINFFESHEAGE, SERBF-IRERGNSHN, 0B —
MEFANE X, BIEREBRENEREFERNSH

- AR (L) BREHRFEES, HERARSERIN. RNVI=,

o

AR

—BOERE LU i+ A HREITT SRR — P F 5, fian:

-- This is a standard SQL comment

S9h, BRILUEA C RIS ERR!

/* multiline comment
* with nesting: /* nested block comment */

"/

XEZOERI e T /

FEEFRRILECHIAY/, XETRROIZIRSQUIT/EFIEER S NERE, BHMCHAE, XFRITAILUERE
IR —REZRIBEEL &/ RIRAVAUAS,

EHE—TBNEEDIE, ARSI NRPRIEGRA BSLE RN T o

IRIERF L2k

=

4. 287K 7 IvorySQLAMRIERT I e/ S S 1%, REBOBRIEFTAEBRPRIN T BRESGH. BIERFHR
iﬁﬁ%f%ﬁ@%ﬁ%ﬁ%$oW%@%EuKﬁ?ﬁ%ﬁﬂWW%ﬁ%ﬁﬁ%ﬁﬁﬁ%ﬁﬁ%ﬁ%%ﬁ
I, BANES.

= 4.2 BERFIAER (NSEMR)

R FRY /o= ZEE% R

Vi xR /HNB DR
i Vi IvorySQL- XSRS AU % 4m
[] i SRR R
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+ - a —7til. —ToR

A Vs e

* /% Vi . br. &2

+- Yad JiIN=1

(EEREAMIRIERY) Vs ﬁﬁﬁ@ﬁ%u&%Fﬁxmﬁw
7

BETWEEN IN LIKE ILIKE SIMILAR CEEE. EEHRRXA. FRH
ULED

<>=&>=<> ELERIRVERT

IS ISNULL NOTNULL IS TRUE. IS FALSE. IS
NULL. IS DISTINCT FROM " %5

NOT A PHEESE

AND Vi ped= il

OR Vi BEEMTAY

AR ZRERARMNEER T 5 DANEIRERT EAHEPI 2B E P EXBIRIER. F100, NRIRANFERM
E?Xﬁ%%ﬂiX?*ﬁ“”@@ﬁ,Eﬁﬁﬁﬁﬂ@%“”ﬁ@ﬁ@ﬁ%%%ﬁ,K%W%@WH%@
Lo

S—MERRERRIFRT BT OPERATOR EAAREY, W TERIGIF:

SELECT 3 OPERATOR(pg_catalog.+) 4;

"OPERATOR Myt AR N “EREMIRIER RS =
42BN ST Re NEHINTE OPERATOR() RV METIRIFR, XEZEN,

SEE
1=

ARZA<9.52 FiRYPostgreSQLEEAAVRIERF A RMNBEE RE, [F3I8, <. >=H]

T SRTREESBRER, IS IR TEERESNM AR, HEAE LI NOT L BETW
EEN R ESHIER T, "NOT

BETWEEN  MIAEXMESHERTT R —, 7 SFt3RASQUIT/EH BRI X

BIE FENMISERT—RE, XEAMUBERET BN, TARABERT, XETUFRRSHITAH
ERT, HEREZTE “nosuch

operator’ %, ERILUBTIEMEE SR, I E—ERIRERT, B ETTEE RIRE /RN
EIRAVIE S PR ETT NI,

BRI

BERATHEBTEMEFAIMER, HIa07F SELECT a8 BARYIRA. FEY INSERT 8¢ UPDATE HAY
FoEREEToPREBEREN. N TEFT—PNRER (B—1MKR) BNER, —MEREANERE
BHERIFA— D An 8, BERAXAMLBRITN ArBRA, (NEEZEBIN

xAI) o RETNBEAEREHN. BHE. SSMHMRENREEIITEE,

—MERFRR T
L A RENXTE
- —FIBIE

© E P RBE X FEIEIERT—MIES RSB
© =D TRERRAI
© —PMEEERERAT
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© —MREREA

+ = PERHIEA

¢ IERERAN

- —PNEOREIEA
- DA

© = PMHEEANFAT
- —MREFEIN

- —NESES

- —MTiEEs

c S ERES (ARDAFREAUNEHMSELR) FHETRAN

FEXDIIRZ IS, BB —EEMP LR D BN —DERAT, BRENNERER—MIEEZMN, XEBER
B P RBEIRERTINESGTER 5 9 EPHEEUERE. —MIFZ2 ISNULL F4l.

BNBELAE £ 412 THRTIEIEE. TEHANTZITICHE FAVEDL
GlEDz=
— PNHIRI AL N EBE TS B

correlation.columnname

correlation
2%k (BAEL—TEBREET) HNEF, ERT FROM FaHA—"NEREXHFE. NRF|EZE
HEIRS |IPTHERANERPEEME—, X2 DRENARAIURAK (B ETE) .

UES

— MIBEZ WS | BRARIETR— T HSQLIEA MR HAIE. SEARA T SQLERBUE X AMETEP, R
i@ﬁﬁ%iﬁ@ﬁ?&lﬁ@?ﬁ%%%iﬁ%ﬁ,Eﬁﬁ%&$%ﬁﬁ%%ﬁ%%%ﬁ%@%@o*¢
SUEIAERE:

Snumber

B0, FER—PERE dept BIEX:

CREATE FUNCTION dept(text) RETURNS dept

AS $$ SELECT * FROM dept WHERE name = $1 $$
LANGUAGE SQL;

X8 $1 5| AREHIERNE— RSV E

TR
MR—PFRARTVEEN T — M ERE, BEA R DI 2 A EN— M ETTE:

expression[subscript]

WERIL S MASTE (— BRATIH )

110


http://www.postgresql.org/docs/17/functions.html
http://www.postgresql.org/docs/17/sql-syntax-lexical.html#SQL-SYNTAX-CONSTANTS
http://www.postgresql.org/docs/17/queries.html

expression[ lower_subscript:upper_subscript]

X8, 7S [ ] Zr-EFAERER) 8~ T™Mr ESE— %21, BRUERNEIRRINERE.
BE, e REARN

PRI RS, BEIZRMN MENERENRIZ2—175IARUESU, ESAILUHRABE. 18, 3R
IRIABRZER, 2D TRA] LISRERER. fla0:

mytable.arraycolumn[4]
mytable.two_d_column[17][34]

$1[10:42]
(arrayfunction(a,b))[42]

Ea—MIFHRHNEESE4HN. ¥ 5 8.15 T,
o i
MR—DERANBE—PAHEER (TR #E, BAPLUHENZITREESE:

expression.fieldname

WET RAN
PRI LS, BREIZFENENMN DRI IARIES LR, EES I LIRZRS, F1i:

mytab le.mycolumn

$1.someco Lumn
(rowfunction(a,b)).col3

(AL, —MMRRENYISIAKMR ERZEEREEN—EF)  —MEENFHIZN—MEEEAE
I chIRER— Mg

(compositecol).somefield
(mytable.compositecol).somefield

XEFZREIESHKET compositecol B—MIEMAR— MRS, TEMBERFNZET mytable
B—IRAMIAE— MR Z,

RRILUEI BT . KIFR—NHSENFTEE

(compositecol).*

XL ERITRHRIE L T SBAE, 0% 8.165 1,
IERER
WF—RIR(FRIBEA, BMMeaERIEA!

expression operator expression (— o RIR{ERT)
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operator expression (—J THIZRIEIERT)

Hrhoperator iIcSEE £4.13 71
FREENN, SEZXEE AND . "ORAI'NOT 22—, HEE— MRS RERIERTS

OPERATOR(schema.operatorname)
S ERIFRE A UNRENZE— R ZlBUA T RAR A EXABLRFRT. 9=
R T NEIRIFRT,

ERIEE AR
—PMREFEAMBEE— TR (FERBRT—MENE) EER EHATERES TEHII*E:

function_name ([expression [, expression ... ]] )
Flan, TE=ITE 2 WFESIR:
sqrt(2)

SE—IMREAPNMEEREMARVEEETALEIEN, FRS KEUFRNLET 5 1037
Rl eeRe S APER 1) i

NEREBIFIRTE 5 9 F o EMREA LIBRAE A E,
SHP] IR I M. 130 55 4.3 7o

=
T =

— PNRAB—HG LS HRIR P LIRE R EAR AR, B R R0k n] LIRS AR
HBINAE, WELEYL, 125 col(table) " table.col’ 2RI E#AY, XM1THZEIF SQL
IR ERVEBRETE vorySOQLIRRIR M, EANE R IFREBIEAREN “HEE” .

REXERN

— P BEXRAI
AR —IEMEENT EVA—PERERN, — PERERIEZ ML E — N E—tmnE,
BMABIKRM T, —PRERLIEEZ MIZ—:

aggregate_name (expression [ , ... ] [ order_by_clause ] ) [ FILTER ( WHERE

filter_clause ) ]
aggregate_name (ALL expression [ , ... ] [ order_by_clause ] ) [ FILTER ( WHERE

filter_clause ) ]
aggregate_name (DISTINCT expression [ , ... ] [ order_by_clause ] ) [ FILTER ( WHERE

filter_clause ) ]

aggregate_name ( * ) [ FILTER ( WHERE filter_clause ) ]
aggregate_name ( [ expression [ , ... ] ] ) WITHIN GROUP ( order_by_clause ) [ FILTER
( WHERE filter_clause ) ]

X EE aggregate_name B— PN RIENXNERE (AJgEmBE—MEXZRE) , FH expression
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EEREETEERERANNER AR — 1T HREEA. P17 order_by_clause #1 fi lter_clause
RN,

FMEANRERATNAT—MINTEA—RESE, SIS —MER, K7 ALL

E‘ﬂukﬁilﬁ FEZMEANMATRREDANE P AIXNE (RENTZIREAZENIXDES) B
—REE, FUMEANG— M RNTEE—XERE, FHRERENMAEBERIEE, EEERINT

count() REXBER. RE—MEIWAT "B BERM, HEA T,

REBDBEXRYABTHAN, XFEAR—IREZPIERANEITENTRIRESR. BFRIERERHA, WTHRE
NEREEEXIFo

40, count(*) 122 Eau)\ﬁﬁﬁ%%{o count(fl) BEEMANITH f1 DIE=HIEE, A9 count ZBE={E, M
count(distinct f1) 5%l f1 BIE= I X D ENEE,

—fgHt, TAREXMHMNTEARHFN, TREZEIPXEEXRR, GINTEZEVEITAFHN,
min RETEHERENGR, B2, FEBRERE (B0 array_agg M string_agg
) IBRMANTHHR A SR, él@ﬁﬁﬁ’kﬁ;(%ﬁ, BJi%ERY order_by_clause

o] I R R E B ENIN. order_by_ cLause 5%1545 589 ORDER BY Fa) (@125 7.5
FIR) BEEMEENEZE, BRIFENFRARNREBNERAAHBETERRBIEHHES. HIa0:

SELECT array_agg(a ORDER BY b DESC) FROM table;

TR LS H R KEREY, JTE ORDER BY HIEFTERESH /5, #lIWl, BEXFTE:

SELECT string_agg(a, ',' ORDER BY a) FROM table;

/

BEXIFE!

M-
SELECT string_agg(a ORDER BY a, ',') FROM table; -- FIEM

[EEEEELEREZER, BEEFTAM T ORDER
BY IREE— R —SHEER (E-IMELAN, ANER—1ES)

Y05RTE order_by_clause ~ #MS7E T DISTINCT , AR AFFEHRY ORDER BY
TR LERENENS . B2, (RTAETE DISTINCT 7R & B aEMFREI EHF.

A S e )

A=

FE—PEREREFTEE DISTINCT LLAz ORDER BY

HBE IR —FHvorySQLY B, ZIREIEFINIENIER, WR—EENNAITEREF

HeF 2 rERl, f%?‘ﬂEﬁﬂ%‘i@)\ﬁﬁﬁﬂLXEiZEé%E@‘%ﬂ%@Z HI|Z= 5 E ORDER BY

o B—REX *&Eﬁ?%mﬂ&wgﬁ%gﬁ%, EER—

order_by_clause, BREERRNZEENTER W EH )\T‘JETJ’%EHDWVE%XO BIrERERNH
Bl FEEHFEAE TR, BB EXNRE—MEE, NF —MEFERSE, order_by_clause

#E57E WITHIN GROUP (--+) o order_by_clause FBIZRIAT

z:%f‘k NERESW—ERNE—MRANTITE—R, ZRE order_by_clause BIYEKRIFFFH

B ZBERBENBNSEL (XFIEWITHIN GROUP order_by_clause FUIE)RAE, FEBFIX

REER R AW IENBERIEISE) o HIRAE7E WITHIN GROUP ZEINSEHRIAN, SBENF A

BE#E8 LUE55I7E order_by_clause FApy BESH AKX H EL/K%;S%&TH, 3

SRBREEBRASITE —REESH, ﬁ‘ﬂTxEﬁi—/\Eﬁu)\ﬁ 1Jr§ Mo XEGRERERLETSW

GROUP BY D4HRY, BENIABEEEXRETE, XM RHIEFERTFEATTE
—MNREXRAANTNEZESH. BERSHBEERBTEDH

ZENARA, ENREBEASARETER—NE—EFER

Xo BESHIIRALUANT, EXMERT, B () mA2 (*) Kirtk
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lvorySQLERZMMIHE, BRRBE TS SQLITE) o
B EREERAN T

SELECT percentile_cont(0.5) WITHIN GROUP (ORDER BY income) FROM households;
percentile_cont

X M3 households B9 income 5118555 50 N B EEHFUIE,
XE05 B2—1TNEESH, dTaUBne— 1 TAETZEEVHENBRERE = X,

WNSERIETFE 7 FILTER, ABA R BEX filter_clause
HERNENE N TESWTAZRBERE, HiTaWER. fla:

SELECT

count(*) AS unfiltered,

count(*) FILTER (WHERE i < 5) AS filtered
FROM generate_series(1,10) AS s(i);
unfiltered | filtered

FUE X BIBEERRRERTE 55 9.21 70 hiii, EMEREERER ] LI A A 18 o

— PEREFTATIREEL T SELECT sp<BIZE R 5K EZ HAVING 75, EEMF4) (40 WHERE
) PRIBAE, AARLEFItEESE ERERENERBIVM Z A,

A—PEREXANEIE—"FEIF (I 554211 7 M 5 9.23

), BEBEARZFESERT ERITE, BRIORZEENSH (LKL

filter_clause, 11RB) RBEENEZENZTE—1RE ZEENBTRENBMNE, AEHZERD
BRYT LT R EEETAIIMEE ENZNEMEIRNTHFEWN—MINESIA, HEERITFEE

WEE—RITEREEN—TE8, RHIALERYIFRI HAVING FHIRVIRHIER T 2R EMBRNEIBE Ko

B ORHEA

— M B ORI ST E— SRR TIE NS R — NEERME L, AFE IR ERIEA
), SRR RN T BN — 1 R —H0RIT —

AT RS TR, Y, BORNESIEEE O RMIBMN5 A (PARTITION BY
5I%) HEET ST ESBROFET. — M EORMBRENELE FH2—:

function_name ([expression [, expression ... ]]) [ FILTER ( WHERE filter_clause ) ]

OVER window_name
function_name ([expression [, expression ... ]]) [ FILTER ( WHERE filter_clause ) ]

OVER ( window_definition )

function_name ( * ) [ FILTER ( WHERE filter_clause ) ] OVER window_name
function_name ( * ) [ FILTER ( WHERE filter_clause ) ] OVER ( window_definition )

Hrwindow_definition BB A S
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[ existing_window_name ]

[ PARTITION BY expression [, ...] ]
[ ORDER BY expression [ ASC | DESC | USING operator ] [ NULLS { FIRST | LAST } ] [,

o] ]

[ frame_clause ]
3% frame_clause @ 72—

{ RANGE | ROWS | GROUPS } frame_start [ frame_exclusion ]
{ RANGE | ROWS | GROUPS } BETWEEN frame_start AND frame_end [ frame_exclusion ]

Hrh frame_start A frame_end 7] LUE FEFZ LAY —FH

UNBOUNDED PRECEDING
offset PRECEDING
CURRENT ROW

offset FOLLOWING
UNBOUNDED FOLLOWING

1 frame_exclusion B] AR 52—

EXCLUDE CURRENT ROW
EXCLUDE GROUP

EXCLUDE TIES
EXCLUDE NO OTHERS

XE, expression REMEST2EELREERANERAT.

window_name ZX1E X FE1EHI WINDOW FA) A — e 2 & [ AEBERIS | FHe 0] LUEAE WINDOW
FAPENEEBONHERE AEEESNATE—PZZE window_definition, 1¥0] SELECT

ZE D, B5EHAYE, OVER wname 7™ EthZ54)F- OVER (wname ---
), BEXRTEGFENEOEN, FEEKSIAEOFREEE— A REL,

PARTITION BY IR EEBITHHEM N H X, BORMIRIIMLIEE (], PARTITION BY
TFEEREMUT—1E1845!69 GROUP BY

F4, THERNRENEZERBTANFABETERREIIBIEAIEImMS, WNRZH PARTITION

BY, ZE W AERIFITBTTHREE— R — XK E, ORDER BY

VETURTE 2 & O R BUMIERY— Py XAPBYTTHIIMAE . & TAREEREAT— 1 & 182 5H9 ORDER BY
T4, BERFEIEERBHIIFZITNES. ARZE ORDER BY, (TR LIKIEERIIMAH AL E,

frame_clause f&8EMIAL & [0

TS, ERIANDXHN—NFE, BORIBEEREZMMAREN DX, MApTEESEEW—17
BHATME e 7F RANGE. ROWS 2% GROUPS BTl LIIEEM, FE—MS/ R T, MASEEESZEM
frame_start 2 frame_end, #1E frame_end #& 8%, NIZZ2k1A CURRENT ROW,

UNBOUNDED PRECEDING AY—1> frame_start FmizmiAiaT 2 XaVEE—1T7, ZE{MA UNBOUNDED FOLLOWING
B—1 frame_end TZMER T HXBHSRE—1To

7F RANGE =¥, GROUPS #2={H, CURRENT ROW BY—" frame_start R Wi T He17HE—"D Tk
7 (#2E 1Y ORDER BY F O NS HFE11TE5EMBI17) , 1M CURRENT ROW BY—-1> frame_end
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FRMEERT HETHISRE— 1 FERiTo 7 ROWS =LA, CURRENT ROW RL3%m =B11To

7t of fset PRECEDING L1z of fset FOLLOWING mielii, offset
MBI EEEMEE. BRERANETNRHBIFRAT. offset BIENEUATMIRIL:

© TF ROWS 2, offset
AR —NIERS. JEVEEL, HEZENFR RN T a7 2 aE 2 G EHENTT.

- 7£ GROUPS #E={H, offset
WA EI—PIED. JEMPIEER, HEZETERRMTIE T HaiiTHFERA g13E 2 EIEEHEN”
FeRA*, XEBFLAZTE ORDER BY INfFREAY1754 (21558 GROUPS
=, TEOEN RN IAE— ORDER BY F4)) ©

- 7E RANGE #&z(FR, XLERINESK ORDER BY FHJIESFHEE—5. offset
IBELEMTHA—YINES EEZM PRI ESEERI TR ENRAEE, offset
FRAHIEL B EHFYINEREEEME . NTFHFIHFY], EBEBESHFVIERRZEE
, BXFHEANEIHFEIITEE— intervale BI20, WRHFZIELE! date &
timestamp, Ff15]LLE RANGE BETWEEN '1 day' PRECEDING AND '10 days' FOLLOWING., offset
MABKRZIFTEIFNA, ™I “GFA7 BB XEURTERNEIELEL,

EER—IHERT, ZINCRENREBEZET 2D XARERNIER, EINTE)KKRRBLLEILAITRER, W
Bl 2525 2= 3N S E

JE=1E ROWS LUKz GROUPS #= =0, 0 PRECEDING #10 FOLLOWING 5 CURRENT ROW £5%%. 18&7E RANGE
R, XS (RBE—MEERN. SHIEXREEXA “F” 19830 o

frame_exclusion

I H AT A BBV T HEREM 2 45, BMERIBMBY A e L RiEmN ZIB e 182 iE7Em~+, EXCLUDE
CURRENT ROW =18 15117 HEFRTEMI~ 4o EXCLUDE GROUP

=B HFITT UM EEINF BRI TESHBRE ML 2 . EXCLUDE TIES
BHFITERERITE MM HRR, BAHEFRHE1174A 5, EXCLUDE NO OTHERS

N ERAHHIETE MR E I TN E LRI TR XFEIAIT .

PRIABIMIZEIT 2 RANGE UNBOUNDED PRECEDING, =40 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW
#EE, 15 /E A ORDER BY, X=BZMISE N MO X ITt6—EE| HE11 7SS —1 ORDER BY
FRATFTETT. WS ORDER

BY, MIEMKE D XFFTENTESHEIEERE OME, RAFMEITENN T Hal1TH R T.

[RHIZ frame_start 852 UNBOUNDED FOLLOWING. frame_end “~8E:2 UNBOUNDED PRECEDING, FfHETE iR
frame_start A0 frame_end 1£IMRY%ZR A frame_end &I FEEE T frame_start v HI — HIE0A 215
RANGE BETWEEN CURRENT ROW AND offset PRECEDING, 1241 ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING
, BARACFEERTAIT.

WNSRIETE 7 FILTER, ABA R EX filter_clause
HENENB N TSWRAZE RS, HfTaWER. REERENE LRECT S FILTER,

PERYE DERERTE 7 9.60

h 8. AP R LUINAEME DR, N, ERNERSERFEXBARESNESITIEREE P LK
REEORE (BFREMREERESNTREMBIFE DR

B * BB AR ARIBS MR DRBRE RS FE LI EE A, 5120 count(*) OVER (PARTITION BY x
ORDER BY y)o 25 (*) BEITHATELERBIRN, &R RIFER SIS HIERDA
DISTINCT 5% ORDER BYo

B TE SELECT 5IZRAMZE 1889 ORDER BY FA)HFA s F & LR IEA,

BEXTEORBNESALUE F35T. $9227 UKk E 7257 FEl,

Egicl g

— P EASRIETE N —MEUER R S —MEIER BRIV, IvorySQUESZ MM S BV ALE RLE A
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CAST ( expression AS type )
expression::type

CASTIE EIEM SQL, A :: BUEAZEIvorySQLBIE £ %,

H—MEER N A B — AR ERAT LK, BRm—n TiyRiRi, IBEEEXT —MEE
PO AU IERY, ZSEA 2, TEXMEBMNER (W0 F 41277

BPR) EANE. NATF—PIREMBXFNEUR T LR — I FEEENYREE, HERA
ERERRRERY WRZEXFHADN T ZEHELRLRMNIEEEIEZ) -

MR —MERETWINTERNRESB IR N (PSS ERERG— PR , BEr UERENLAEE,
EXMER FREZBEHNVE—PMRAEE, B2, SAENERSZERFHRIFICH “OKto apply
implicitly” BISERA ZITESHER, EMSHL ISR EINEEIEXBA. XMREGRIZN T EE AR
AYA IR A IO T B Ao

WP DU &R EENE AR e E— R AE AL

=

typename ( expression )

T, XRWHLEZFWIENRE R BEEE . #1420, double precision
REELIM A ER, BRFWH float8 AlLL, H, WEAM interval. time A timestamp
WEWE|S5I8, WBLABTEIHFRNERER, SI]RELXMNEER. Fit, REBXAEIIERIEENEEE
KSEAR—HMEH BZR A gER b o
AR
REASENEEE LR ERB—ARREUAR, SMMIEGENE 2 —ARM— RS T EIRE, ©
RBEASER— D EEMIRECRAITIZEIR, EMs <, XEFRKHFAEBFNEN]8EHZEIEE
NEZF, HERL “RHNEIIEZLE LTIERNEEFIREHN—REZAR. B4R, — N ABEN
RIFAARR M T E. 1F I CREATE CAST,
HFEANIZRIAS

COLLATE FA=EH—TRAXNHFAN, EREMNITEHITRAT:

expr COLLATE collation
XE collation ATRER— MR REMFRIRRTo COLLATE
FOILLIRFRISSER, FTENPLUEARES,
WREEBIETEHFEMN, FRERFSMNRAT LG REE— AN, WRZRAZE N
KB, MEEOAKBERZEBIA RN,
COLLATE FHIBIMME IL A2 E%L ORDER BY FARHHFINT, HIa0:

SELECT a, b, ¢ FROM tbl WHERE ... ORDER BY a COLLATE "C";

DU B2 A XIS RS ROV R SR FRT B ARVHEE AN, 5130

SELECT * FROM tbl WHERE a > 'foo' COLLATE "C";
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AR —MIERH, COLLATE A2 Tl 1/ B AR ERT Y — M ANS 2 Eo COLLATE
FAMMNENZARERT SR EE R NS EEX AR, FNRIRIERT SR B ANZEEFTAE
2HERH, FE—1PEIRY COLLATE FAaPR SR EEMSHAVHE AN T, FYNIFILAS COLLATE
FAEZT—PESHUE—MEIR. FAE2427) o AL, XSHBEMF— M FERER:

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';
ERRR— R
SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

ENEZRE—HEANN A E > BIETIVER, MERBIEREEIFA HFEHEZEE boolean,

TEFEN

— MrEFEIRE—MERSAE®E SELECT &18, vNiFREl—1T—5 RFHEE\RIN % 7

) o SELECT &7 Bz —ROEREABEAENERANT, F—REBI—17—58

SEEN—MIEFEREAE—MER (BRIKRTE—XEERTHEZFEELERETIAZHER,

PAMBERBAMNT) » ZFE W UMEAENSIHFSIBALE, XETEFZFEWNEN—/ITEHR
ERIFNEE, WTHMPRFEWNFEINEA I 55 9.23 7

Bign, FHREARIHEMNREARBIEHAL:

SELECT name, (SELECT max(pop) FROM cities WHERE cities.state = states.name)
FROM states;

MBS

— NG RE— R — M EHEH ERBERTENM A TEZNFRIAT. — N EEEHENIGESH X
?gAﬁg\fAEE%%[\fA%$ﬁﬁﬁ§@%%ﬁﬁﬂ%(%E%ﬁﬁ)u&%Emfﬁﬁﬁ%%]
ARk, PIan:

SELECT ARRAY[1,2,3+4];
array

BONBR T, MATREIEZMRATARIIRIAHLA, (SR UNION 8¢ CASE 557 (I 55 10.5
) HEREBMNRE, RA) OB BIUR MBS s B BRRIEARER, HIdl:

SELECT ARRAY[1,2,22.7]::integer[];
array

HXAEE — P RANRIRMS R NI TR LR RER, X TEENELERBEN £429 7
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ZEABE R LB BRE RIS s AR, ENERVIGEEH, K115 ARRAY
R ABE, BE0, XEEAT ERENER:

SELECT ARRAY[ARRAY[1,2], ARRAY[3,4]];
array

{{1,2},{3,4}}
(1 row)

SELECT ARRAY[[1,2],[3,4]];
array

{{1,2},{3,4}}
(1 row)

RN ZELARTNZRICN, LT R—EXNNEWSSELN T EERERENFHRH, ERRNABTINE
ARRAY #1015 2sRVIS B = B e B 2P B HINEMGas.

S ATNS R TT 2R 0] L AR EI— D IEMA S AR ERIZR S, A E—1F- ARRAY 548, fl40:

CREATE TABLE arr(fl int[], f2 int[]);

INSERT INTO arr VALUES (ARRAY[[1,2],[3,4]1], ARRAY[[5,6],[7,8]1);

SELECT ARRAY[f1, f2, '{{9,10},{11,12}}"::int[]] FROM arr;
array

{{{1,2},{3,4}},{{5,6},{7,8}},{{9,10},{11,12}}}
(1 row)

IRPILUE— P8, BERNTERE —MOEENHA, MBI UBIRa= ISR 82 AYE
B, fgn:

SELECT ARRAY[]::integer[];
array

{}
(1 row)

WRI UM —PFEERNERWE— R, XM T, WAWGesS X717 ARRAY
EIRE—INTERES (FEARES) 75\, f:

SELECT ARRAY(SELECT oid FROM pg_proc WHERE proname LIKE 'bytea%');
array
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{2011,1954,1948,1952,1951,1244,1950,2005,1949,1953,2006,31,2412}
(1 row)

SELECT ARRAY(SELECT ARRAY[i, i*2] FROM generate_series(1,5) AS a(i));
array

{{1,2},{2,4},{3,6},{4,8},{5,10}}
(1 row)

FERNIRE—PEB—5, NRFEEHHE I 2IFRHEZER,
FERN—HEHER N ZFEWERTNE—1T8— 1 nE,
FEE—S5FEEmEYLERTTRER, NRFEHRIELY

BMHAARE, SRFEFRREN—1HE, BREES—PHE,

EXMER T, ZFEWRPMBTOIT ERFEEREIE, SNER SA=2REMTI.
FA ARRAY 2R — MR EN TREEM—Ti8, BLZXTHANESR, B £8.15 T,

1TiEEs
;gﬁmﬁ%%%%mkfﬁﬁﬁ(&Wﬁfﬁﬁéiﬂ)#%@Wﬁﬁﬁﬁﬁ%%ﬁﬁofﬁﬁmﬁ%$
X 1A
ROW. —PERES. BFTHEENZ N HEINRER (250 UkEEN—"EERESHR. I

SELECT ROW(1,2.5, "this is a test');

SEFIERPEBT —PRATY, X##E ROW ErRIIER,
— MTEEE R LUEEIEE rowvalue %, ©RRY BAIZITERITEN—17IFR, #EE—1IZE SELECT
I (W% 8.1657) A X BAENFE—1F. flal, NRETtHY 1M f2, BAXLEZHEF:

SELECT ROW(t.*, 42) FROM t;
SELECT ROW(t.f1, t.f2, 42) FROM t;

=1
fEPostgreSQL 8.2 LART, .* BIEANRTEITINEE Y B, XFES ROW(t.*, 42)

O E—TERMETT, BEE—1EES —1MTE. FINTHEEEER. IRIMEZRETEN
B8, ENETENTER .*, BHIZ1ROW(t, 42).

FIMBR T, B—"ROW

AT EHNEE—MMERIEREE, NRNE, Er SR —onRpIAaGRE —
SER—RAVITEE, SiEZ A CREATE TYPE AS

BIBRVAESEE, NTERIEN, FEEEE—TEIUEE, FIi0:

CREATE TABLE mytable(fl int, f2 float, f3 text);

CREATE FUNCTION getfl(mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;
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-- ARBEEFANRE - getfl() F&
SELECT getfl(ROW(1,2.5, 'this is a test'));
getfl

CREATE TYPE myrowtype AS (fl int, f2 text, f3 numeric);
CREATE FUNCTION getfl(myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

-- DERNFE—SERKIETERAW R
SELECT getfl(ROW(1,2.5,'this is a test'));
ERROR: function getfl(record) is not unique

SELECT getfl(ROW(1,2.5, 'this is a test')::mytable);
getfl

SELECT getf1(CAST(ROW(11,'this is a test',2.5) AS myrowtype));
getfl

11
(1 row)

W

1TSS P LI SR 2 AT — MG R B RIIPHAGE, WERETRE — M ERZHASSHIRN. &

B, PR TE, &M IS NULL 8% IS NOT NULL Mit—17, flan:

SELECT ROW(1,2.5,"this is a test') = ROW(1, 3, 'not the same');

SELECT ROW(table.*) IS NULL FROM table; -- detect all-null rows

WL 5 9.24 6 9155 9.23 7 HFPTITIERY, TG r] LIRANRS FERER,

FETIH BN

?%éé%ﬁ%%%&ﬁﬁiXo%%%,*4@@%&@@WﬁAKN%%MEQEﬁE@EﬁEEW$
TR,

SN, MR—PREANERFI BT RITBEE BN RAE, BAEMFRANAIET2MNEERITR.
fign, RIS
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SELECT true OR somefunc();
A4 somefunc() ¥ (AJgE) T2 THIAAR. NRBRNIEM TEXFHE—F:
SELECT somefunc() OR true;

AR —ERIZIES PR RRETAEEER B R,

i, EEHRFARNTEASERIEABIRIZE TBAERY, 7£ WHERE A1 HAVING
FATMEBEBEIERSOTEINF CHEGK, RAERL—THTITRINXEFOSKR ZHERLE, XEF
APA/RFATL (AND /OR/NOT RYAEE) PIRER IR/RAENE PR R ER A TR E A,

LENERGTITEINTY, BILUER— CASELEH (T2 9.187) o #Ia0, 7£— 1> WHERE
FAPEA TNEN S ER R ERREET P FERY:

SELECT ... WHERE x > 0 AND y/x > 1.5;
BREXZELZEM:
SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

— LA AR5 HY CASE
EMRERNERERN, RERENERTXFH (EXMHFHINMFP, RiF@EIEy > 1.5%
FKEHEEX MR o

D, CASE FEBXEPBRIARE, EARRAN—IEGIZE, BLABLEEEFREIANEREITE, 115
38.7 7 AT, BEWEARIMAZRNITEY, HARICA IMMUTABLE RYREARIER P LISt &, AL

SELECT CASE WHEN x > 0 THEN x ELSE 1/0 END FROM tab;

EAIRE2SH—XGRERY, AAMKEZREnENEEFREN. AMER XPNE—1T&8E X >
0 (XTI NE ELSE D) 2 X,

BAXMERNOFAIEEEREBE, KEREINEENBRARERLE
ERBENATRIERT, ENENRBSHEHENFTMEE]LUENEE

HABNEIE R AT ER. B30, 7EPL/pgSQLEKER R, fEAS—> IF -THEN -ELSE 15461K
FIP—E XA BB ERE—1 CASE RANHER 215 %,

SH—PRIEREBIRGIE, —1 CASE D AMEIEEFrEERVERETIAT BIITE, EESE SELECT §I5RDy
HAVING APy MR AN Z B, REITBERERAT. flil, TENEHZSH—NFEEIR,
RABERFRELXIMERILLTRIF:

SELECT CASE WHEN min(employees) > 0
THEN avg(expenses / employees)

END
FROM departments;

min() A0 avg() BESEMERAT LTINS, RILINRERFTTE employees FT-=, EEN =N
min() BVESRZET, SR ERTEIR. BMAZBIE, pJLAER — > WHERE 5§ FILTER
FAIRE LR BT EA— D ERE R,
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TE PR ERER

lvorySQLIF A 55 B SEBVR BRI A (L E 8Y 8p 42

BSE M. MRS ENTERESUNRIBHIEH, ANCLLSENKRSRZ B XEKEREN
o AUEIIRSER, BE—PRIFAN, E2UERRBE(1EREERPREXHIRFHS, T
LSETR, SHIREMLERNSY, FEAULEAINERE. NTE—Mci, EEZERBSHR
BRMER, XEE 5103 T BN,

TEER—MICSER, EREFEHPLEE THNENZSHRENFEEERTE L, BEXEMRICSA
B, EANEASHRAESER URBEE, MEUEILS ZHSHRENGEERRE,

vorySQLIEE Sz 5 B &
854, BHATUEBNMEZIES F. EXMMERF, (IESHHELEEFENZSHEIEER.

NG FRBETRETE =MIgSIENAE:

CREATE FUNCTION concat_lower_or_upper(a text, b text, uppercase boolean DEFAULT false)
RETURNS text

AS
$$
SELECT CASE
WHEN $3 THEN UPPER(SL || ' ' || $2)
ELSE LOWER(SL || ' ' || $2)
END;
$$

LANGUAGE SQL IMMUTABLE STRICT;

tR1%7 concat_Llower_or_upper B EREIZEL, afl b, LI, B—101ERZSE uppercase, EEIAEN
false, a#l bl N ERE, HEIEE uppercase
SHWERFARETNEF e XMNRHBBFRATWNXEBHAEE (E0 F38E) o

ERUEILS

ElvorySQLA, (IBIES/ARARBEESHNERNE. — M+

SELECT concat_Llower_or_upper('Hello', 'World', true);
concat_Llower_or_upper

HELLO WORLD
(1 row)

FTE S RINFIEE. SR EAEF TN, [E uppercase #Z18E N trues B— I+

SELECT concat_Llower_or_upper('Hello', 'World');
concat_Llower_or_upper

hello world
(1 row)

a

%

th
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XE, uppercase Z2FHE AL, FAMEZEIENFIAME

false, HEBNEFEANHL. EUEIES /AR, SHALERBRBMNEFERZEHERIEMSEIZAE,
EAMmEIES

FERICS A, 8 SHEZEA > ETRBESSHERANDIET. F1a0:

SELECT concat_lower_or_upper(a => 'Hello', b => 'World');
concat_Llower_or_upper

hello world
(1 row)

BX, S uppercase AR, AILEHRKEBEIAILE N
fﬂwo@%m%ﬂ%fm MERESHAI LB EAINFEE, Hi0:

SELECT concat_lower_or_upper(a => 'Hello', b => 'World', uppercase => true);

concat_Llower_or_upper

HELLO WORLD
(1 row)

SELECT concat_lower_or_upper(a => 'Hello', uppercase => true, b => 'World');
concat_lower_or_upper

HELLO WORLD
(1 row)

AT REFRENE, BT =" EEEDERE S

SELECT concat_lower_or_upper(a := 'Hello', uppercase := true, b := '"World');
concat_Llower_or_upper

HELLO WORLD
(1 row)

EREGIES
SERAETANEMSRIES E, T, ENEAREIEN, s 2S LT EBUAESE. .

SELECT concat_lower_or_upper('Hello', 'World', uppercase => true);
concat_lower_or_upper

HELLO WORLD
(1 row)
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£ EAREWF, S8 aF b WLIAIEISE, 0 uppercase
B EFIEE. EXMITFH, XRIBMT —RXi, EF—PMEEAEFRINESHNELRHT, el
FREANESEALUTERENBEH BB HEIV =,

e
Bl

I EMALESRVIEAIC S A SR TR ARRERMITER (BERIREREAFE O REHE T
BILIARAER) o

OracleZ R INEE

ESH
SEIRERA SR PostgreSQL MBI A 7%

FIESHMEMEIX D INE, BNSEEXAUTRMER Y —E: R/RE. BFE. B o8
K (enum)o

ivorysql.compatible_mode (enum)

B EIEHIBIBERSSZNT R, WREREN pg, XREERBRAERE, RSSFRENRE PC L,
WREIGEN “oracle” , ABABENREMAESZTHNEESEEDH, RAE=ER Oracle,

HigE N oracle BY, LS EBRIAHEEIFEFBISchema A NE] search_path, LUERTLLEL Oracle
BENR.

EZBHAILUEN postgresql. conf ERESHSE, WHEMURESEN, NEFLUELEF uRER set
BHOERIE EHTIEE,

nls_Llength_semantics (enum)

I ZEET B W EIREICE1E X 6/ CHAR A1 VARCHAR2 71, BRINISE 9 NONE, XA =40, BYTE
PILUSENUF T REEBXFHESIE. CHAR ERFRHKEIE X

FRIR:

- Compatibility Parameters
BER
BE

ALTER TABLE [ IF EXISTS ] [ ONLY ] name [ * ]
action;

action:
ADD ( add_coldef [, ... ] )
| MODIFY ( modify_coldef [, ... ])
| DROP [ COLUMN ] ( column_name [, ... ] )

add_coldef:
cloumn_name data_type

modify_coldef:
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cloumn_name data_type alter_using

alter_using:
USING expression

W

545
name &3

cloumn_name %1/,

data_type %255

expression EFRIAT,

ADD keyword fENZKAYS!, B] LUBMN—P5E0Z 151,
MODIFY keyword fE24ZRRY%, A LUEEN—1 5180215
DROP keyword fERzREY%!, BT LAMMER—1 5802151,
USING keyword &4 7IBI(E.

Al

ADD:
create table tb_testl(id int, flg char(10));

alter table tb_testl add (name varchar);
alter table tb_testl add (adress varchar, num int, flgl char);
\d tb_testl

Table "public.th_testl"
Column | Type | Collation | Nullable | Default

| character(10) |

| character varying |
adress | character varying |

|

|

num integer |
flgl character(1) |
MODIFY:

create table tb_test2(id int, flg char(10), num varchar);

insert into th_test2 values('l', 2, '3');
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alter table tb_test2 modify(id char);

\d tb_test2
Table "public.tb_test2"
Column | Type | Collation | Nullable | Default

id | character(1) | |
flg | character(10) | | |
num | character varying | |

DROP:
create table tb_test3(id int, flgl char(10), flg2 char(11), flg3 char(12), flgd

char(13),
flg5 char(14), flg6 char(15));

alter table th_test3 drop column(id);

\d tb_test3
Table "public.th_test3"
Type | Collation | Nullable | Default

|
+
flgl | character(10) |
|
|
|
|
|

| |
flg2 character(11) | | |
flg3 character(12) | | |
flga character(13) | | |
flgs character(14) | | |
flgb character(15) | | |
pR=
BE

[ WITH [ RECURSIVE ] with_query [, ...] ]
DELETE [ FROM ] [ ONLY ] table_name [ * ] [ [ AS ] alias ]
[ USING using_Llist ]

[ WHERE condition | WHERE CURRENT OF cursor_name ]
[ RETURNING * | output_expression [ [ AS ] output_name ] [, ...] ]

S
table_name X%,
alias &£53&.

using_Llist —PERFXARBFIR, ERFAEWHEREFRAREI KB EMERAFI.

W
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condition —M™E&[BlbooleanZE AMERIFRIAT.

cursor_name 27T WHERE CURRENT OFI&E & AR RVHFARAYZ 1.
output_expression TEE—1T#MIRE, =#HDELETEITEH BiR[BIRIZRIAT.
output_name #7212 [0151|BYZFK.

B
create table tb_test4(id int, flg char(10));
insert into tb_test4 values(1, '2'), (3, '4'), (5, '6");
delete from th_test4 where id = 1;
delete tb_test4 where id = 3;

table th_test4;

PR
BE
[ WITH [ RECURSIVE ] with_query [, ...] ]

UPDATE [ ONLY ] table_name [ * ] [ [ AS ] alias ]
SET { [ table_name | alias ] column_name = { expression | DEFAULT }

| ( [ table_name | alias ] column_name [, ...] ) = [ ROW ] ( { expression | DEFAULT
FLooo1)
| ([ table_name | alias ] column_name [, ...] ) = ( sub-SELECT )

|

[ FROM from_Llist ]

[ WHERE condition | WHERE CURRENT OF cursor_name ]
[ RETURNING * | output_expression [ [ AS ] output_name ] [, ...] ]

28

table_name X%,
alias &7%&.

N

column_name %!,

expression EFRIAT
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sub-SELECT select 7).

from_Llist RF AL,

condition —M™E&[BlbooleanZE AMERIFRIAT.

cursor_name E7EWHERE CURRENT OFI&E & ARV IR BIZ .
output_expression T&—1T#MIERE, =HDELETEITEH HiROIFIZFRIA.
output_name #7iR [2]7|BYZ FF.

an(dl
create table tb_test5(id int, flg char(10));
insert into tb_test5 values(1, '2'), (3, '4'), (5, '6');
update tb_test5 a set a.id = 33 where a.id = 3;

table th_test5;
Id | flg

GROUP BY

T~
set compatible_mode to oracle;
create table students(student_id varchar(20) primary key ,
student_name varchar(40),

student_pid int);

select student_id,student_name from students group by student_id;
ERROR: column "students.student_name" must appear in the GROUP BY clause or be used
in an aggregate function

UNION

Al

select null union select null union select 1.2;
7column?
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(2 rows)

Minus Operator

BE

select_statement MINUS [ ALL | DISTINCT ] select_statement;

W

x5

select_statement £{a;%EORDERBY. LIMIT. FORNO KEY UPDATE. FORUPDATE. FOR SHAREAIFOR
KEY SHAREFE)H9 SELECTIEA).

ALL keyword B 2EE1THER.

DISTINCT keyword E/~BVEREETT

ANl

select * from generate_series(1l, 3) g(i) MINUS select * from generate_series(1l, 3)
g(i) where i =1,

(2 rows)

BXYFR
B

1@%ﬂ%%%%?ﬁwﬂ%X? E%ﬂDWHOﬁE@%X$HZF@ﬂWmTu@%\
WRILMERFE, 87, \=,+,-, ", \& N\, \%, #, F, T IFERE

aN(ll

select q''' is goog "'

?column?

is goog
(1 row)

521
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BE

SELECT [ database {schema} | schema ] sequence {nextval | currval};

create sequence sq;

select sq.nextval;
nextval

select sq.currval;
nextval

FRBY (8] HERRIEL
from_tz

BAY

RATE MRS X AVES Bl B e E RV I XAV E) &L, SNRIEER XS EREZANULL, MR

[EINULL,

SR

28

select from_tz('2021-11-08 09:12:39"','Asia/Shanghai') from dual;
from_tz

2021-11-08 09:12:39 Asia/Shanghai

(1 row)

TR
AR X AYBY 8] 8
EERVBTX

131



select from_tz('2021-11-08 09:12:39',"'SAST') from dual;
from_tz

2021-11-08 09:12:39 SAST

select from_tz(NULL, 'SAST') from dual;
from_tz

(1 row)

select from_tz('2021-11-08 09:12:31',NULL) from dual;
from_tz

systimestamp

BAY

IREX S BT BUEE R S RVRY B B

B+

select systimestamp();
systimestamp

2021-12-02 14:38:59.879642+08
(1 row)

select systimestamp;
statement_timestamp

2021-12-02 14:39:33.262828+08

sys_extract_utc

BAY

Yea R By X BIET [B) BiA% N AN BY X AYUTCAYE],
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oA

28

=

0

B+

select sys_extract_utc('2018-03-28 11:30:00.00 +09:00'::timestamptz) from dual;

sys_extract_utc

2018-03-28 02:30:00
(1 row)

select sys_extract_utc(NULL) from dual;
sys_extract_utc

sessiontimezone

HAY

RENH RIS IERIBT X

B+

select sessiontimezone() from dual;
sessiontimezone

set timezone to UTC;

select sessiontimezone();
sessiontimezone

next_day

TEpu

BB AT R
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BAY

next_day REIABAZBENE—ITEERBH, ZBHRTSaE .
it B ERRVERIE SR BY N MR, IR[E]SEEIIALR)y DATE,
REEREESSHBERER/N. DEFFE2.

ZEGER

ZH TN

value pan NI

weekday 2831, AILLZ "Sunday”, "Monday", "Tuesday",
"Wednesday", "Thursday", "Friday", "Saturday" 2t&
0,1,2,3,4,56,0CK 28K

BT

select next_day(to_timestamp('2020-02-29 14:40:50"', 'YYYY-MM-DD HH24:MI:SS'),
'Tuesday') from dual;

next_day

2020-03-03 14:40:50
(1 row)

select next_day('2020-07-01 19:43:51 +8'::timestamptz, 1) from dual;
next_day

2020-07-05 19:43:51
(1 row)

select next_day(oracle.date '2020-09-15 12:13:29', 6) from dual;
next_day

2020-09-18 12:13:29
(1 row)

last_day

HAY

last_dayix [Bl#5HA B HAFRTE A R RE— Ko

SRR
S8 U
value FeE BT 8] B
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B+

select last_day(timestamp '2020-05-17 13:27:19') from dual;
last_day

2020-05-31 13:27:19

(1 row)

select last_day('2020-11-29 19:20:40 +08'::timestamptz) from dual;
last_day

2020-11-30 19:20:40
(1 row)

select last_day('-0004-2-1 13:27:19'::oracle.date) from dual;
last_day

-0004-02-29 13:27:19
(1 row)

add_months

B8y

add_months R[E]HEAN EEHB D, date S¥EILUE HERBYEMESEI ] LARRTUAEHESY DATE
BB, EHSHOILUIEEHNSEMeI L aN T RN E,

SedER

2 D%

day oracle.datezt®, FECILRYATIEIEL
value — MR, SRIEMNHEE

B+

select add_months(date '2020-02-15',7) from dual;
add_months

2020-09-15 00:00:00
(1 row)

select add_months(timestamp '2018-12-15 19:12:09',12) from dual;
add_months
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2019-12-15 19:12:09
(1 row)

sysdate

HAY

sysdate REIEHEEIRSS 2RAVIRIERSERTIE]

B+

select sysdate;
statement_sysdate

2021-12-09 16:20:34
(1 row)

select sysdate();
sysdate

2021-12-09 16:21:39
(1 row)

new_time

BAY

BB — M XRIET a2 6 NI XAYRYIE. RXERET "ast", "adt", "bst", "bdt", "cst",
llcdt", "eSt”, lledt”’ llgmtll’ "hstll, llhdt", ”mstll, llmdt"’ ||nStll, "pstll’ llpdtll, "ystll’

llydtll .

SR

S A

day DWW IR E) B
tz1 B8] 2R AT X

tz2 B AR X

I+

select new_time(timestamp '2020-12-12 17:45:18', 'AST', 'ADT') from dual;

new_time

2020-12-12 18:45:18
(1 row)
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select new_time(timestamp '2020-12-12 17:45:18', 'BST', 'BDT') from dual;

new_time

2020-12-12 18:45:18
(1 row)

select new_time(timestamp '2020-12-12 17:45:18', 'CST', 'CDT') from dual;

new_time

2020-12-12 18:45:18
(1 row)

trunc

HAY

truncEREOREI—MEER, IRIEREERIUREIRT, fmt&HE "Y', YY", "YYY", "YYYY","YEAR",
IISYYYYH, IISYEARII, HIII , IIIY"’ IIIYYII’ IIIYYY", n ll’ "WWII, "IW”’ "WII, HDAYII’ "DYII, IIDII’
IIMONTHH, IIMONn"’ "MMII’ IIRM"’ "CCII’ IISCCII’ "DDDII’ "DDII’ IIJII’ IIHHII’ HHlell, "HH24II’

IIMI" .

SR
=
value
fmt

B+

IR
DU
ETBIHER (oracle.date, timestamp, timestamptz)

EERVRET, R RS, FIAY "DDD"

select trunc(timestamp '2020-07-28 19:16:12', 'Q');

trunc

2020-07-01 00:00:00
(1 row)

select trunc(timestamptz '2020-09-27 18:30:21 + 08', 'MONTH');

trunc

2020-09-01 00:00:00+08

(1 row)

round
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BAY

roundiRFLR[E|—MNHER, IZRIEEMNRAESEAN, fnt ST "Y", "vy", "yyy",

IIYYYY" , llYEARII , "SYYYYH , IISYEAR” , llIll , IIIY" , llIYYll , "IYYYH , nan , HWWH , IIIWII , "WH ,
IIDAYII, llDYll’ IIDII, HMONTHII, IIMOanl, IIMMII, llRMll, IICC", IISCCII’ IIDDDII, llDDll’ IIJII, HHHII’
IIHH12I|, IIHH24II’ llMIII.

SEEER

=] IR

value mEeHe Y EEA (oracle.date, timestamp,
timestamptz)

fmt IETERIMS T, RS, 2408 "DDD"

Bl

select round(timestamp '2050-06-12 16:40:55', 'IYYY');
round

2050-01-03 00:00:00
(1 row)

Fe B FHAN L3R LUK 5 NULLAB K BIERER
TO_CHAR
HAY

TO_CHAR (str[fmt]) 1RHELEBVRIVERNS LA TEXT SELANE, REHR
fmt, MEIER RN ARARIAMETRY TEXT (o WIR str A null, NHZEREORE] null,

W

S
strigm S8 (EEER) .

fmt A ANENSHIF IR TUIM

an(dl

select to_char('3 2:20:05");
to_char

3 days 02:20:05
(1 row)

select to_char('4.00"': :numeric);
to_char
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(1 row)

select to_char(NULL);
to_char

(1 row)

select to_char(123,'xx"');
to_char

7b
(1 row)

TO_NUMBER

BAY

TO_NUMBER(str,[fmt1]) 1R824 E RIS TUR NS str B #9 NUMREIC #UBEEARIE, R HEE
fmtl, MEERFERNAFEINETUA NUMERIC B, W15 str 2 NUMERIC, MBZEREORE] str, $08 str
HELERRN null, MNZEECRE] nulle MNERBEAREERRIEN NUMERIC #3288, NIz R HHR[EIFEIR,

B

stri \SHEFE LT EEEZEA (double
precision, numeric, text, integerss, {BARTUER Inumeric) o

fmtl M ABINSE, F IR mtl.

Al

select to_number(1210.73::numeric, 9999.99: :numeric);
to_number

1210.73
(1 row)

select to_number(NULL);
to_number

(1 row)

select to_number('123'::text);
to_number
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(1 row)

TO_DATE

B8

TO_DATE(str,[fmt]) IRIBLE ERIRE TG NS str B8 HEREUELRAIRIE, NMEREEKE

fmt, MFEBFEZRANRSETINEABEHERE. WX str A null, MIZERFCRE] nulle IR fMtZ J, WT
Julian, NI char W2 EE, MR EERN DATE, MZEREER[EHEIR.

28

strfANZEL (integer, text, PILURIFIRN ERLR, a5 BIARINFRE) -
fnt MABINSL, F MG

N

Nl

select to_date('50-11-28 ','RR-MM-dd ");
to_date

1950-11-28 00:00:00

(1 row)

select to_date(2454336, 'J');
to_date

2007-08-23 00:00:00

(1 row)

select to_date('2019/11/22', 'yyyy-mm-dd');
to_date

2019-11-22 00:00:00

(1 row)

select to_date('20-11-28 10:14:22','YY-MM-dd hh24:mi:ss');
to_date

2020-11-28 10:14:22

(1 row)

select to_date('2019/11/22");
to_date

2019-11-22 00:00:00
(1 row)
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select to_date('2019/11/27 10:14:22');

to_date

2019-11-27 10:14:22
(1 row)

select to_date('2020','RR");

to_date

2020-01-01 00:00:00
(1 row)

select to_date(NULL);
to_date

(1 row)

select to_date('-4712-07-23 14:31:23', 'syyyy-mm-dd hh24:mi:ss');

to_date

-4712-07-23 14:31:23
(1 row)

TO_TIMESTAMP

BAY

TO_TIMESTAMP(str,[fmt]) ARIBLETE RIME IO NS L str 3N ANHIT XAV a8,  dIRE B

fmt, MHFERFIR N RARAME A K ER BT 8] &.
NRTEFAR N AHE XAV B R, NZRE0R[EIFEIR,

W

28

R stry null, NPZEREFGRE] nulls

striBNZ4 (double precision,text, BJLIBRTEEIR N ERIERY)

fmt MAENSH, F BT

ANl

select to_timestamp(1212121212.55::numeric);

to_timestamp

2008-05-30 12:20:12.55
(1 row)
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select to_timestamp('2020/03/03 10:13:18 +5:00', 'YYYY/MM/DD HH:MI:SS TZH:TZM');
to_timestamp

2020-03-03 13:13:18
(1 row)

select to_timestamp(NULL,NULL);
to_timestamp

TO_YMINTERVAL

BHAY
TO_YMINTERVAL (str) R NZ£L str BY 8] (8] fR4% 100 F 2| B SEE BT 8] 8] fRo

QINBFER, HAthE ) aks,
NERIMASERINULL, REOREINULL, INRBASEHRRIVEIR, REOREIHER,

28

str NS (text, PAILIRREMA AL, HIZHTEEfEEI. A SOLMER SOL EIfRtE =,
1SO 5£EBY8]#8 05 1SO 8601:2004 7 ERE) o

M

Nl

select to_yminterval('P1Y-2M2D");
to_yminterval

10 mons
(1 row)

select to_yminterval('P1Y2M2D');
to_yminterval

1 year 2 mons
(1 row)

select to_yminterval('-P1Y2M2D');
to_yminterval

-1 years -2 mons
(1 row)

select to_yminterval('-P1Y2M2D');
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to_yminterval

-1 years -2 mons
(1 row)

select to_yminterval('-01-02");
to_yminterval

-1 years -2 mons
(1 row)

TO_DSINTERVAL

HAY

TO_DSINTERVAL(str) K3 N2 24 str BYBY (8] 8] 0 0 R 27D B E MBI 8] i8] R,
WMANSHEE: B N o AR,
NERAMASEINULL, REOREINULL, MNRMASHEEFHWRIVEIR, RBOREEIR,

W

S
str® NS (text, BJLURTURIRASCAER, MIAUZETE][E]f8I8T. F&& SOLATERY SOL [BIFERE I,
ISO £2RY 8]#8 05 1SO 8601:2004 FEFRE) o

Nl

select to_dsinterval('100 00 :02 :00');
to_dsinterval

100 days 00:02:00
(1 row)

select to_dsinterval('-100 00:02:00');
to_dsinterval

-100 days -00:02:00
(1 row)

select to_dsinterval(NULL);
to_dsinterval

(1 row)

select to_dsinterval('-P100D');
to_dsinterval
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-100 days
(1 row)

select to_dsinterval('-P100DT20H");
to_dsinterval

-100 days -20:00:00
(1 row)

select to_dsinterval('-P100DT20S"');
to_dsinterval

-100 days -00:00:20
(1 row)

TO_TIMESTAMP_TZ

B8y
TO_TIMESTAMP_TZ(str,[fmt]) iRIBLETE RIMSTURAM NS L str 3N XRIET (818, INRERE
fmt, MEFEKEEANEFRARBIUSHRNKERNN BB, R str A null, MHZERHHRE] nulls
NRTEFARNHR XA EIEL, MNZREOR[EIFEIR.

28

strig NS (text, FILIRIUEIRANALER)
fmt WMABASH, F B mG

W

Nl

select to_timestamp_tz('2019', 'yyyy');
to_timestamp_tz

2019-01-01 00:00:00+08

(1 row)

select to_timestamp_tz('2019-11', 'yyyy-mm');
to_timestamp_tz

2019-11-01 00:00:00+08
(1 row)

select to_timestamp_tz('2003/12/13 10:13:18 +7:00');
to_timestamp_tz
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2003-12-13 11:13:18+08
(1 row)

select to_timestamp_tz('2019/12/13 10:13:18 +5:00", 'YYYY/MM/DD HH:MI:SS TZH:TZM');
to_timestamp_tz

2019-12-13 13:13:18+08
(1 row)

select to_timestamp_tz(NULL);
to_timestamp_tz

GREATEST

BAY

GREATEST(exprl,expr2, ) SREN—"P T EZ N RIATIRA T FRFANERAE. WEREMA expr WITELERN
NULL, Mz ELR(E] NULL,

x5

W

exprl’ BWASEH (EEEE) .
‘expr2’ WASH (EEER)

T~
select greatest('a','b','A",'B");

greatest

select greatest(',',"."',"/",";","'!I",'@",'?");
greatest

select greatest('®','=", "'#¢',"#&8','E");
greatest
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SELECT greatest('HARRY', 'HARRIOT', 'HARRA');
greatest

HARRY
(1 row)

SELECT greatest('HARRY', 'HARRIOT', NULL);
greatest

(1 row)

SELECT greatest(1.1, 2.22, 3.33);
greatest

SELECT greatest('A', 6, 7, 5000, 'E', "F','G') A;

LEAST
BAY

LEAST (exprl,expr2,--) ISREN—"1 2 Z PN FRIATNHI AT RPN R/IVE. WREM expr WITEERN
NULL, MZeRE0RE] NULL,

N3

28

exprl’ WIASE (E=REDR) .
‘expr2” HMIASH (EEEDR) .

aNll

SELECT least(1,' 2', '3');
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SELECT Lleast(NULL, NULL, NULL);
least

(1 row)

SELECT least('A', 6, 7, 5000, 'E', 'F','G") A;

least

select least('a','A','b','B");
least

select least(',',".","/",";","1' '"@");
least

select least('#','®™","$#&','E");
least

E
(1 row)

SELECT Lleast('HARRY', 'HARRIOT', NULL);
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fmt (B RA/B R TR R TE)

R

HH

HH12

HH24

MI

SS

MS

us

SSSS

AM, am, PM or pm
AM.,am., P.M. orp.m.
Y YYY

YYYY

YYY

YY

Y

YYY

[YY

[Y

|

BC, bc, ADakEad
B.C,b.c,AD.3Ead.
MONTH

Month

month

MON

Mon
mon

MM

DAY
Day
day
DY

148

S

— XA NEY (01-12)

— XA NEY (01-12)

—RFBYNES (00-23)

%0 (00-59) minute (00-59)

b (00-59)

=7 (000-999)

b (000000-999999)

FREHF (0-86399)

FFiETes (FHas)

FFiETas (FES)

T2 ESHE 4 HESZN)

F (I EBELL

FHE={I

FHEMIL

FHRE—I

ISO 8601 A4S A EF (4 (s E 21
ISO 8601 A4S /5 IV FRIER/G 3 1iL
ISO 8601 A4S /A FERNERAG 2 i
ISO 8601 A4S 5 A FENRE—U
frtienes (hHas)

@rtienas (HES)
SAEFANAR (ZHEATTE 9 FF)
LEFHAEEANAE (ZEAFTE 9 F5R)
2NEFRXNARE (ZHEATTE 9 FF)

BENAGANBE (BX 3
TR, A KERE)

BENEFSAEEAMNAR (=33
FRF, FMUKERZE)

BER/NETARBE (RX 3
TR, A KERE)

B&E (01-12)
SASTHRAMBE (SHHFTE 9 TH)
SEFHASTHRANDE (SIFTE 9 TH)
SN\STHRMBE (ST 9 /)

BENAGIANEE (RiE3
TR, A KERE)



Dy

DDD
IDDD

rm
17
tz

OF

fmtl (TS TATRIRET])
R

9

0

. (period)

, (comma)

PR

D

G

Ml

PL

SG

RN
THorth
V

EEEE

BENEFSAEEAMNAR (B3
TR, A KERE)

BER/NETARIEE (RIE 3
TR, A KERE)

—FhyE (001-366)

ISO 8601 A4S HRBFHRIH (001-371, FRIZE 1

HESE—"1SO BNVE—)

ArIE (01-31)
BerE, BH (1D BEx ()

ARy IS0 8601 H, A— (1) FEAH 7)
AHRE (1-5) (E—EAMNZANE—XH R
FhREH (1-53) (B—AMNZENE—XH R

ISO 8601 J&4% S A BV EHRIE L (01 -
53; FMH—FRIE— 1 ENEE—F)

g Qfu#n (1 L FiEF 2001-01-01)

EEEH (AFR UTCBYATTHT 4714 F 11 B 24
HIFaByEE M A

ZE (to_dateMlto_timestamp=7Z )
AEEANZDIECENAS (-XI; 12 —A)
INEERANESIECENS (xi; 12 —A)
AE BRI X Z R

INE BRI X Z R

X REE

iTipu

A EE HAE
HwEISEZAE

IR

nE (F) DR
RIESARIAE

ST (ERXE)

M s (ERXE)
N (AR XE)

DANRETT (LX)
EREEMENNS (WRAF <0)
EIEEMUENES WRHF>0)
HFEIEEMUERNIE/NS
TOHF (BATE 1M 3999 Z[8)
Fia%
BEEE AR (BIERR)
RIS BIFEER
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NLS_LENGTH_SEMANTICSZ %8
R

NLS_LENGTH_SEMANTICS {5 EERS 13 sl FRF K EE B X 852 CHAR A1 VARCHAR2 Bl
NEIIAZEM, EXMERT, FINEXE BYTE

BE

SET NLS_LENGTH_SEMANTICS TO [NONE | BYTE | CHAR];
BECE A

BYTE : #iE A F T KE R 17 &,

CHAR: BB LAF K E R 1 i
NONE : #x3EfE B IR & PostgreSQLIEAE /A =o

FA I

-~ “CHAR”

create table test(a varchar2(5));
CREATE TABLE

SET NLS_LENGTH_SEMANTICS TO CHAR;
SET

SHOW NLS_LENGTH_SEMANTICS;
nls_Llength_semantics

insert into test values ('ZEEITELF');
INSERT 0 1

Mt “BYTE”

SET NLS_LENGTH_SEMANTICS TO BYTE;
SET

SHOW NLS_LENGTH_SEMANTICS;
nls_Llength_semantics
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(1 row)

insert into test values ('Z=EIHE4F");
2021-12-14 15:28:11.906 HKT [6774] ERROR: value too long for type varchar2(5 byte)

2021-12-14 15:28:11.906 HKT [6774] STATEMENT: insert into test values ('ZFEIRELT');
ERROR: value too long for type varchar2(5 byte)

VARCHAR2 (size) 7Y

BEA
BEAERAKENNFTHFRNAIEKEFRSH, I8 VARCHAR2 EEEXR/ N &/ NRNA I ADAFTE L
PFRTo

B

VARCHAR2(size)

FA I

create table test(a varchar2(5));
CREATE TABLE

SET NLS_LENGTH_SEMANTICS TO CHAR;
SET

SHOW NLS_LENGTH_SEMANTICS;
nls_Llength_semantics

insert into test values ('ZEEITELF');
INSERT 0 1

PL/iISQL
PL/ISQL 2 IvorySQL B 2B S, BT R IvorySQL RE BEX KE. IEME,. PL/ISQLIKER

PostgreSQL BY PL/pgsql, FHIgN T —LEThae, B7E1E A L PL/ISQL 8% Oracle B9 PL/SQLo
ISR T PL/ISOL IR E AL MFIMISE,

PL/iSQL 72 RY45#

ISQL B— ISR IWAVIREEMNE S, SRIOMAFERY 2F 20, B PACKAGES. PROCEDURES. FUNCTIONS
M TRIGGERS.  iSQL X EM=EEIAY S S 3572 57 0 AR RI RV ERES A,
—PMREZH=MLHEM: FREED, PRI, NREED. mERNF BN EN.

[DECLARE
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declarations]
BEGIN
statements
[ EXCEPTION
WHEN <exception_condition> THEN

statements]
END;

—PMREDPILIBE— P TER DAL 7 BEGIN F1 END XKEFFEE— 18021 iSOL 5.

CREATE OR REPLACE FUNCTION null_func() RETURN VOID AS
BEGIN
NULL;

END;
/

PIEXBFEAX D ANE, MRFFERIERA NG, FRIENSIS, SEENEEE SQL s —1iF,
FEEREE D P AT AL EM T, FHECRTEARAY ETX, ABEERD B LIRS DECLARE Fk.

CREATE OR REPLACE FUNCTION null_func() RETURN VOID AS
DECLARE
quantity integer := 30;
c_row pg_class%ROWTYPE;
r_cursor refcursor;
CURSOR c1 RETURN pg_proc%ROWTYPE;
BEGIN
NULL;
end;

/

ALENZ B E BB LIS TE BEGIN - END 3R, REE D LK EXCEPTION
5, —BEFRESEITRIMARIRE.

MRRABEAMEZE, EFTHEIIRESRD, BERENREADHANE, PIRERD

=
FF o

CREATE OR REPLACE FUNCTION reraise_test() RETURN void AS
BEGIN

BEGIN
RAISE syntax_error;
EXCEPTION
WHEN syntax_error THEN

BEGIN
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raise notice 'exception % thrown in inner block, reraising', sqlerrm;

RAISE;
EXCEPTION
WHEN OTHERS THEN

raise notice 'RIGHT - exception % caught in inner block', sqlerrm;

END;
END;
EXCEPTION
WHEN OTHERS THEN

raise notice 'WRONG - exception % caught in outer block', sqlerrm;

END;
/

=
/E/%\

5 PL/pgSQL 1M, PL/iSQL /A BEGIN/END X iEA#1T A,

FEAZRENSATESTHINRER SQL < E%E. PL/ISQLBY BEGIN/END (NFAF704A;

T IS RE S

psql X PL/iISOL 2= 8957 55
ZM psql B ImeE PL/ISQLAER, R LUEAZEIAT PL/pgSQL BISSIEE

CREATE FUNCTION func() RETURNS void as
N

end$$ Llanguage plisql;

&, ERLUEAAE SS Y Oracle RABARSIAMIESIE, HEMR/ (EFHD SERIEFEN

/ (IERHD) @ IERITR L
CREATE FUNCTION func() RETURN void AS

END;
/

PL/ISQL 2157

PROCEDURES

CREATE [OR REPLACE] PROCEDURE procedure_name [(parameter_Llist)]
is
[DECLARE]
-- variable declaration
BEGIN
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-- stored procedure body

END;
/

FUNCTIONS

CREATE [OR REPLACE] FUNCTION function_name ([parameter_Llist])
RETURN return_type AS
[DECLARE]
-- variable declaration
BEGIN
-- function body
return statement

END;
/

PACKAGES

PACKAGE HEADER

CREATE [ OR REPLACE ] PACKAGE [schema.] *package_name* [invoker_rights_clause] [IS |
AS]

item_List[, item_Llist ...]
END [*package_name*];

invoker_rights_clause:
AUTHID [CURRENT_USER | DEFINER]

item_List:

[
function_declaration |
procedure_declaration |
type_definition |
cursor_declaration |
item_declaration

function_declaration:
FUNCTION function_name [(parameter_declaration[, ...])] RETURN datatype;

procedure_declaration:
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PROCEDURE procedure_name [(parameter_declaration[, ...])]

type_definition:
record_type_definition |
ref_cursor_type_definition

cursor_declaration:
CURSOR name [(cur_param_decl[, ...])] RETURN rowtype;

item_declaration:
cursor_declaration
cursor_variable_declaration
record_variable_declaration
variable_declaration

record_type_definition:

TYPE record_type IS RECORD ( variable_declaration [, variable_declaration]...

ref_cursor_type_definition:
TYPE type IS REF CURSOR [ RETURN type%ROWTYPE ];

cursor_variable_declaration:
curvar curtype;

record_variable_declaration:
recvar { record_type | rowtype_attribute | record_type%TYPE };

variable_declaration:
varname datatype [ [ NOT NULL ] := expr ]

parameter_declaration:
parameter_name [IN] datatype [[:= | DEFAULT] expr]

PACKAGE BODY

CREATE [ OR REPLACE ] PACKAGE BODY [schema.] package_name [IS | AS]
[item_List[, item_List ...]] |
item_List_2 [, item_List_2 ...]
[initialize_section]

END [package_name];

)
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initialize _section:
BEGIN statement[, ...]

item_List:

[
function_declaration
procedure_declaration
type_definition
cursor_declaration
item_declaration

]

item_List_2:

[
function_declaration
function_definition
procedure_declaration
procedure_definition
cursor_definition

]

function_definition:
FUNCTION function_name [(parameter_declaration[, ...])] RETURN datatype [IS | AS]
[declare_section] body;

procedure_definition:
PROCEDURE procedure_name [(parameter_declaration[, ...])] [IS | AS]

[declare_section] body;

cursor_definition:
CURSOR name [(cur_param_decl[, ...])] RETURN rowtype IS select_statement;

body:
BEGIN statement[, ...] END [name];

statement:
[<<LABEL>>] pl_statments[, ...];

RREH

BE
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CONNECT BY [ NOCYCLE ] [PRIOR] condition [AND [PRIOR] condition]... [ START WITH

condition ]
| START WITH condition CONNECT BY [ NOCYCLE ] [PRIOR] condition [AND [PRIOR]

condition]...

}

CONNECT BY &1f11&7% L CONNECT BY
KEFIK, REXRBFEXT T FTZENDEEERBR R, ©IuEdE CONNECT BY
FANFHENDIETE PRIOR KBFHRE—FRELR

PRIOR PRIOR kX EFE—TTizEN, ERAI—1T5HRIITIRALER,
xR A RS R AR A8 A,

START WITH 1ZF8)¥8E MI—1T I8 R R 14,

NOCYCLE E#2fEEa, BRIREBEEZFF. ZTAORNMEFTEIFRERIE.

Cpngl

LEVEL :RBIR RS HUEITTIRS], MIRT SR 1FA, 28RS 1,
CONNECT_BY_ROOT expr iR [BIR R HF11THI 5,
SYS_CONNECT_BY_PATH(col, chr) ER2—"MREIMREISHI T RBI7IERERE, HFR “chr” DR
R

B ThAES LU TR

- MAIBT AT ARSEHEAN, NREAA. CASEEOMBEAKRAT, BE—LERZZFN, N

ROW. TYPECAST. COLLATE. GROUPING F8Z
© MAPHEDIERERT, PlRemEREmse, i

> SELECT CONNECT_BY_ROOT col AS "coll", CONNECT_BY_ROOT col AS "col2" ....

- FXRFFEgCERE 7

- PAEEABMHN (Loop detection)
2RE—RS
plEe/E—=Rs|

B

CREATE UNIQUE INDEX [IF NOT EXISTS] name ON table_name [USING method] (columns) GLOBAL

Nl

CREATE UNIQUE INDEX myglobalindex on mytable(bid) GLOBAL;
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ERME—HERIE

TR/ —RS|HE, RAZWAEIENKTRS M, IRAIMKEEMHYXNEEMMAES
RO, ME5IREIR. HI:

AN A
4

=}

create table gidxpart (a int, b int, c text) partition by range (a);
create table gidxpartl partition of gidxpart for values from (0) to (100000);
create table gidxpart2 partition of gidxpart for values from (100000) to (199999);

insert into gidxpart (a, b, c) values (42, 572814, 'inserted first on gidxpartl');
insert into gidxpart (a, b, c) values (150000, 572814, 'inserted second on

gidxpart2');
create unique index on gidxpart (b) global;

it

ERROR: could not create unique index "gidxpartl_b_idx"
DETAIL: Key (b)=(572814) is duplicated.

M ERT

EAMEH2F/E—HRIE

TE2RE—RSIIBIRET, RAINABENEDXHIITRS|HMH, NREAEMDKMAZEH8 0 KPR
E2U, M=51%#R.
an(dl

AN A
GIERSS

create table gidx_part (a int, b int, c text) partition by range (a);
create table gidxpart (a int, b int, c text) partition by range (a);

create table gidxpartl partition of gidxpart for values from (0) to (10);
create table gidxpart2 partition of gidxpart for values from (10) to (100);
create unique index gidx_u on gidxpart using btree(b) global;

insert into gidxpart values (1, 1, 'first');

insert into gidxpart values (11, 11, 'eleventh');
insert into gidxpart values (2, 11, 'duplicated (b)=(11) on other partition');

it

ERROR: duplicate key value violates unique constraint "gidxpart2_b_idx"
DETAIL: Key (b)=(11) already exists.
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FYI0AN D B

MINE AR 2 IR —MEARIE

FRMIEI B E2RE—RS IO KRN, RN EIE N KHTEENSE,
MREME D XFPRISMMERAPHTAHALENEEM, =51 LR BERIIKK.

INEEFMEMBENX FWHZS (sharedlock) o MEREP—MDXIETTHITHA
INSERT, MMt FRHE S Tem. XA LIEARRAIMR A e
T

miTen<

create table gidxpart (a int, b int, c text) partition by range (a);

create table gidxpartl partition of gidxpart for values from (0) to (100000);

insert into gidxpart (a, b, c) values (42, 572814, 'inserted first on gidxpartl');
create unique index on gidxpart (b) global;

create table gidxpart2 (a int, b int, c text);

insert into gidxpart2 (a, b, c¢) values (150000, 572814, 'dup inserted on gidxpart2');

alter table gidxpart attach partition gidxpart2 for values from (100000) to (199999);

ifan

ERROR: could not create unique index "gidxpartl_b_idx"
DETAIL: Key (b)=(572814) is duplicated.

N— =,

Eéﬁ éﬁrfETE E'ﬁj

FHFIvorySQLE T PostgreSQLIF AL, B4 ARERIEMATARE, BINENSE F.
FRlvorySQLARZS

FHek 75 =R

IvorySQLARA S FH E ZRANREBRAL M. 190, IvorySQL3.2 B3R EEMA, 22REBRE,

KRR ERAEB I ERNFIFMERT, FAS2MERNEEMEATRS, Hi0, IvorySQL 3.2 FMlivory
SQL 3.0 BARZ/Z4EH Ivory SQL 3.x

FERo WTXERBMANARIFBEER, REXFALIEERS, KEERTHBNAIRTXN, EHED

ARZS BN

TSR, BATEZIHCNorySQLEYEEIRASFHRIBIEE, i, M IvorySQL 2.3 F4& 2] vorySQL 3.4

o TEMABITTRAIBERENAEEIERIFMERIN, RUEFBERITIINVIRIE. SRNBRATTIRTEMNE

RHRT:

FHR T % SRR (EZIENE

B pg_dumpall FHEEURE R/ NBUEOREE, BIU/NF100GBY  BURTFHIBENI A/
REBTatuETE

pg_upgradeT B RAREIRE, BHIIIARTF100GBA  JlLoH
HURRHIFH 2R
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pex=v=kil RERTUEERZE, BIN0AT100GBE  J1A)TH
=P

AR
@m%ﬁfﬁ%%ﬁA*%%Fﬂﬂ%Kﬁﬁﬁ,EME%%%@%E%%EL%&QOﬁﬁ%?ﬂﬂ%%
CER#R H7E

YHAR, BRRERINE “Migration” BN, REIRAIEEM — D ERAEAREIS—, MAAALFEMR
K, (RROZEEE I EMARNEEL1TIRE,.

‘@i pg_dumpall At &R

RHRIEMAFR S AR Bpg_dump/pg_dumpal IBHEEHEILEIRE, AREHRAFIELpg restoredt
TR, SRR ASIEF N HEE B Apg_dump/pg_dumpall TR, AJLABSEHNHTSEAT
JRINEE, [BIRY AT LR D EIRE B AK IR,

PHENSERIEBEHRERELRIE, EVIEERTEHBENA)N, RibEsF /N EHIREN Ko

TEN BRI ERNERIRIE, BRIONEFIvorySQLHFRIRE B R T /usr/local/pgsql, EIF#IEER
fiiF/usr/local/pgsql/data, FMER—ERSS s LHITHR.

1L WITBBEEM eI BRER, BRLEVIEEHN, RAEhHrENERFT=KSH,. 1E8E,
B] LU&RL/usr/local/pgsql/data/pg_hba.confsc 25 1B AR IR EEERE. AGEEHEIRRE:

pg_dumpall > outputfile

MRBLLE T HAAIvorySQL, PILUERFThAAIpg_dumpallds< &7 1B RZ
BHEE,

2B EIBRRAREa RS

pg_ctl stop

<

gE BT HEMS TUFE LS &8RS,
bl

.gﬁ%%@%&ﬁ@%ﬁiﬁﬁﬁﬂ,ﬂuﬁﬁiﬂ%,%Eﬁﬂuﬁﬁﬁﬁ%oﬂuﬁﬁiquWﬁ
CEMBER:

w

A

mv /usr/local/pgsql /usr/local/pgsql.old
4 ZEFRAIvorySQLIE, {RUIZEEE RIFAZ/usr/local/pgsqlo
S5AE—MNEIEESE:, SEERMIEETRRES (@8 Epostgres; WRARMA, NZBEFE
ZRBF) HITERIE:

/usr/local/pgsql/bin/initdb -D /usr/local/pgsql/data

6.8 IHARABC B S pg_hba.conf & postgresql.conf By ER B 3 M AT L & S R B T8 2
T EREHIEET BRF BoiFiANGE e RS

/usr/local/pgsql/bin/postgres -D /usr/local/pgsql/data
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8. & EF AHFThR AR psqles <1 REIE
Jusr/local/pgsql/bin/psql -d postgres -f outputfile

NTRENE], B LURHTMRARIvorySQLZ R 2|5 — B R, RNEANENGOREARS. ARRE
WITHRENS BN S

pg_dumpall -p 5432 | psql -d postgres -p 5433

WITLUEIRIERY, #IBARARE G RSFENIETT, FRAERE5433im 0, [HRAEA5432i% 1,

M Apg_upgrade TEHITFH

pg_upgrade TEP] LSz FHrlvorySQLEEAR BRI 2o FHER P ATEER D TRINHNTT, 4552 R—
linki==BYe BEEKM EEAIpg_dumpal ABEARIZ B, BIa0E5Eh/121E fksSes. i=fTinitdb. pg_upgrade
SHSEER T PR T B

B 2 FFT R

BRI LUERBIvorySOLAY B ERThk 2E B E k62— E&EMRSS a8, BHEEBIXFHENETRAERIvory
SQLZIBRVE R, EE&MRSS R PIUER—AITENSNETRANHEN L. —BEMTMmRS:E (TITIHREI
vorySQL) RAIFF, (R IR ENH BEREERSRENTN, ARXAIBBEIEESLD, XiFr—Mik
BE—RIARBIEHET B R E D,

XIFAR AR LARENEEE B TAEMIMEEEE R A4 pglogical, Slony, Londiste, ABucardo

o

B IvorySQLARAS

IvorySQLEFPostgreSQLIF &, ARABHFIMNZE S PostgreSQUAR A EBFTIMERITFT—H, SEEH— DA,
FEEEM— MDA, vorySQLERTA BRVhRAE1.0514.0, 72 5EFPostgreSQL

140817017 %, BwHThRZAAIvorySQL 4.0, EFPostgreSQL 17.0i#17HF % IvorySQL

BIFTE M A 2 B &R T m M RE. BXRRAFEPIUEER EW.

S IvorySQLEURZE ]

lvorySQLTEA At

R EIBMIEF HIRNR, — MABIIUENE —MUEFEAFRNERYIBEERF4A, XBEATABHKE
RSB, AEPLUAETUERNSR (BId0, [MKRE) H B ALE R ERVIRIE T4 HE th /A d i
EBERIRIILE T R, HhoN, ERTLUE—NEEARR 5 R RS

BRTHE— AR, XEATHRABERARETAS —MABHNR.

AENEESIE “BR” M A" AIBSEEEEN.
TIEEABAR S EELT e 5REAGRE A IRIITHK,
SSL AR — PN K AR A B, BEXFIFNFE,

HEEABAE—MUEEER L CENE2RN (MABRIIEEEA) -
ZoE— AT, BIEACREATE ROLE SQL A<

CREATE ROLE name;

nameiZf& SQL
PRRTFEVELN . B ARLEIMEERHRTR, RN ISBRE (Lbrt, MEEEH1Zem < 2N EEMNE
I, BIWILOGIN, BZ2MATAINTX) » EEF—IEBNAE, FAMEMEIDROP ROLEG< !
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DROP ROLE name;
T HE, createuserflldropuserfE IR MHIE/9XEE SQL s MIEEEEE, B8 LIM shell 4718

createuser name
dropuser name

TATEMERENES, KEpg rolesRFEEZR, Fl:
SELECT rolname FROM pg_roles;

psqliEFFB\dustan >R LUARSIHINE A B,

AT 5 SEIRERS, — M NINEBHITFNAAREEE— ITMEX AR, XMABRE—D “superuser
7, HEBNBERT GRIFEETIntdbEMEDN) ENEFMENEIRESRIIRIERFR A ER, IR
F, XPMAEEHEE Apostgres, NTOIEEZAG, RELLMLVIGBAENS HIERE,

T HHIEERSSHNEELS2EAE MIEABRRIUIN, HEXIAERERLEENGCHYIBIS
BIPR. BEA— M EAUIREEENAERBE MR, ZE . i — N AAXII N A EEZER
o fBlE, psqliZ=fEA-

UshPITIRTCRIEEZ LU N ATERE, RENAREZZEFHINEIRIRIERAAR (BfEcreateuserips
ql) o« RIEFERENIRIERAGZRAS ZEHEF— P 2F NN XREREREHEN.

—MAERE P ImEZEBAREENIIEFEACNESRZE R HIINBSERE, B, —IM&EFPHTLE
[RFULACHIRIERF R NA LR, e P ANEREAFTELEMNELEFT 1+, RABESH
AE—NBEEREFHOAINEES, TRE— 2R TENE LM ENR,
—PMUREABRILE—LEMY, ENEXAGHNEHBSEFIHINERFAE,

BEFR AT ERETEENREERAE: BiF, NERDBIRF—2 MHM—FENAHLI, fFivory
SQLFET BB — P RAENAERKI, FEAEKEZEARCTH AXAR RFLERNAFBE.

mF%ﬁg%fﬁﬁ%ﬁﬁ%#ﬁ%%ﬁﬁ@ﬁ@ﬂ%mﬁw,%%—4%@%%%#—RM@P
ROLEFLEERE X
%EW&%F%ﬁﬁ%ﬂ%%ﬁ%%ﬁ%ﬁﬁ%ﬁ%%ﬁ@ﬁﬁ%,#E&@EW%%%&%@%W@%@
wU[El,

BEZBEXHIEEIHDIEENAT, oIS T,

TENXEIREXNR

lvorySQLETF-PostgreSQL, BEATFTERSQL, HEXHIBHRAIUSE
Fiffe FEILEMZ E, IvorySQLAFER Oracle, Tl 7 —t0racle T BHIEN KMIFES.

VARCHAR?2
5%
BEEEARKEXNNFRHFRHIAILEKEFFTER, BTN VARCHAR2 IEEAR/ N &/ NN 1 PFTEL

VARCHAR2(size)
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FAA

create table test(a varchar2(5));
CREATE TABLE

SET NLS_LENGTH_SEMANTICS TO CHAR;
SET

SHOW NLS_LENGTH_SEMANTICS;
nls_Llength_semantics

insert into test values ('ZEEIRELF');

INSERT 0 1
IR
lvorySQLEFPostgreSQLAF A, BEBETEMSQL, THHUIREARIRIERILISE Fi,
(EREPAN= k€

IvorySQLSEHL T #8453 BISQL/MEDILE, e iF 3l 1 A & BSQLE BRI I T IvorySQLZ MY EUR. XAk
EERATAINEEIE CERXMAE A 2NIINEREE, BEBEIEEFEPI—LR) o

ShER R R] AE— MNP SR B 5223 BOFE BN M ARkIpI0), — DIMREIRBIEZEE—1E, B©rlLlS— 1 IMEkEK
RE, HEREDEZZIER RN M ERIEIERAT , TcontribiRIRApE LI ISR EEE, S0
S, HAMEAVRISNER AR R AR AR P LIE S =15 7 m e, INRXLEIA RSN ETE B R 25 B8 RE R B R
E/\]%F\%g’ E.[LX@E%E_/I\; %m iﬂﬂo

2 PINEEETE, T IBERIL—MIMIRSSENSR, SIREC IS0 NS IR e R 2FT AR —H 1T
TEXT AERE R — M E RN IR R, BT IBEOIR— PSS M IMNER, TIEX T INERIERTLES
o —PNINERPILIEERTER— D EBR—IFHEA, BEEVorySOLRSSETINET LB FHESIE,
BREAMTAINEREIESAES, vorySQLEERIMNBEIRE RS MINBEIRIRIREVEE, WETEE Mo THIIE
L MEEEAER SN R R,

DI B Pl RER 2SN EIE RV, X EREI—MEAMRSEM, ©ETZrRIvorySQLAT
R T MR EIEGIM A - 2 MZ .

= S5ME

HTESEGNERNSIE, vorySQLEIEEN SE A&, RATEELER, BEIIERERER
AMRIGBIFEEER,

B IMNEINER T ERE D IvorySQL HUE:

- SQLELfE
- XHRFRED
- ESRIE
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SQLER &

SQL
BB ERERE A2 — P ESQLap DAY, HIBX P AFRIRA RS, RS[ABEFTSQ
Lan < ER SHEAERPIRNS —HFREIERE. IvorySQLALERM T THpg dump. XM TEMNEXRAER:

pg_dump dbname > dumpfi le

EFNORFTIL, pg_dumpiBEERa b EIR AR e Tl EERE ZIXFMa 2B,
RE RS20 BE— XA, pg dumpi] U EMAETEIES A A2 517
AN E RN R IRE o

pg_dump—MEiEMvorySQLEF IR A (REEN

MHZEEARAREE) o XRLRIREIRD] LTI D] LUR R 2 &R E T F 4 i iT& ) TIE, BRI E
pg_dump A= LUEMFHRNRIETT. BEWR, METCHLNBEIFEREMHINRIVENE, Rt T &HEAN
FAREIR L T2 B U — MUREBR A KEiTE (RSB EBNRSCRE N B NURE, (1A
B] LUEAEI-n schema 30-t tablelETER &0 1Z &R E RIREEB A RER D) o

ZEApg dumplEEM N EIREERS S, (AT TE-h hostHl -p porte
FRIAEN R AHEN S ARBIHOSTIME T S8 E R FH o

L, FARORIMELEZPORTS, (WERPORTAETE) WEMNZIAE,
(&R BEEERNIVANE, FTLUEEHE, )

pg_dumpBUAERS SENRERS B R S RZNVEEER - 2 HTER. 2EREMEY, BAFEE-
Ui, BAREMIRTEPGUSER, EERpg dumpliEEthEZEd & A IIENH,

pg_dumpX TEME N EN—TNEZMHE, pg_dumphyiaid o] LURE Z A FT RSB IvorySQLAREIA
» MXAFRE D NIEL AR INERVARSS es AR ERY. pg_dumptB2ME—r] UG — M EUEFGIXEI—1
ANEHEEZRM LR A, GO —132(ARS 232 — o4k S eso

Fipg_dumpBIZByE&nEMERE—2AY,

WrLE, FERI T pg dumpHEIEITRZIBBUEERR, HiEpg dumpiTd T A ENEIRI=
WHeE. pg_dump LIERYBHEH NEEREMPINEIEERRF. (ERRMEERLEFTEHCHRVRME, N
REEDFTBIALTER TABLE)

MELREFIRE

pg_ dumpEpRBISX A A LIHpsqiEF 5B, MEFEFIRENEAmSE:
psql dbname < dumpfile

Herdumpfilest@pg_dumpsa Bk . X5t N =olEEdE~Edbname, (RAIERITPsqlEIE S
MtemplateOlIE (140, Fgs<rcreatedb -T templatel

dbname) o psql=z#FEiipg dumpBIEIN B LIIEE 21 MIREERS SN E2ERANEF &. SiRpsqlsy
FRNELER. IFEXENHFEMEA LIEApg restore TERME,

TEHEME 2B, EMEEPNRIAEE UNRTEH LRET T RNBASIMELEFTE. WRENITEHE,
BAMEIIER T LR ROBZREBRRIFABXRULNE (BNEXEMAREERN, EBETE)

BIMER T, psqllAEBE— P SQLIEIRERHENIT, MIFHETRE—1SQLEIRG1LpsqhRE, #B
ARG EON_ERROR_STOPZ &3R5 1Tpsql, XK HEpsqiEiBdEISQLEEIRER HF R BIKRAS:
psql --set ON_ERROR_STOP=on dbname < infile

NEER, I REREI— e MENEIERF. (FAS LR, REILIEEILB MREEN—EBIRRY
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EHI51T, XFMEBRATETHEATEEIR, XMPRILP] LUE I [psqlfFiE-18—single-
transactionsp LA TIEIURIERE . EERXFMETR, EREMERR/ NN —MERBEIHETT 7 HU\BIRIIR
ERENR, B2, XINALLE—IEDMERT LBEESNBIEEZEEI.

pg_dumpMpsqliZEEBRIENHREREMN —PMIRSSREE— M EUEFEEIS — RSN AIEE, Bla0:
pg_dump -h hostl dbname | psql -h host2 dbname

FE: pg_ dumpTAERNEEEER Ftemplatels XEREEtemplatel FAIAREMES. JEFEH = pg
_dump¥fiE. ERE, URTMENNERANE—MEEXBtemplatel, (R TiMtemplateOliZ—P=HI%
1B, EW EEmEIFPIz.

—BRAME, FE M EE LISTANALYZERBRERZEE), XIFMLIKEEmBE RS EHIE T -

f#Apg_dumpall

pg_dumpEXREE—NEIERE, MEBETREXTAEIETE (AACTIREFETEN) HEE. B
TR EMEE - NMUEEERNEEAR, BMHE T pg_dumpalliEF. pg_dumpall&ih— 1 AaESERT
NE— 1 EIEE, HEURE TEETCENIE, ABHRTEITE N, ZnSHNERRLE:

pg_dumpall > dumpfile
HERAR P LU Apsq i E
psql -f dumpfile postgres

(

(i%i,Wﬂ%%ﬁ%%@&ﬁegﬁﬁﬁ%,@%W%WEﬁﬁﬁ%ﬁAﬂ*¢§$%$Wﬁ%%@$
I

p%@%)oEW%*“%Awmﬂ%%ﬁ%%%gﬁﬁﬁ%ﬁﬁﬁﬁﬁWEW@,EEE%EWH
KEEER. WRIMEERRTIE), BHFREEINRTEBRFRESTHMNRE,

pg_dumpall LIFN =& e EFCIRMAE. RTBIN=HIER, HENE— P EEERFPg dump, XEIK
EGNEFEESE—EN, BENRBREERNREATES,

SERECENEIRA LIEAEpg_dumpalli—globals-
onlyy =R B, NREBNUEE DinfTpg_dumpds, EREUEN TR2& MBI ER2NEN.

WUSE )Nt/ €7k
TF—EAEFRAXMARTIRHINRIERS LOIB AR pg dumpfit X plge= o, =TiE, pg_

dumprR] AE R EnER T, EIIRE] UEAREUnX TEFMEXMETERE, BJLMeIaERY A 4!
EREGER M, Re] LUERImERmEEEF, Hlagzip:

pg_dump dbname | gzip > filename.gz
e :

gunzip -c filename.gz | psql dbname

A
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cat filename.gz | gunzip | psql dbname

fEMAsplite splitdp<> AYFIRIGH H 0 BBV NS LUBREB EN RE XA R AHIR T 2R 1, iL8—
BRBIK/NA2GFT3

pg_dump dbname | split -b 2G - filename
e :
cat filename* | psql dbname
WERFEFIGNU split, RIRERIEEMgzip—ECfEA:
pg_dump dbname | split -b 26 -—filter="gzip > SFILE.gz'
TR LUERAzcatiE,
FApg_dumplI B E X EERE TN . 205 lvorySQL
FRIAENARSR E 2R T zlibxfaE, BEXFEERIRAS B H#IEE )R B 4R, XM ERAgzip

B ENZ A NEAEX T, BEXMAG TN —MIBEERRERA LA EFME, TENDEREE
MEABRE AL E— D IR

pg_dump -Fc dbname > filename
BEXEILBVERENZpsqlVHIA, Ree@idpg_restoretkE, $la0:
pg_restore -d dbname filename

BT A LB Fife
T AFEARBBVEIERE, RAIER 2R splitlc G B £z —#178H,

A pg_dumpBIHATE B o
N TR RE— D ARBEAEENRE, RP] LUEApg dumpiH TR, ©ERENEES R, RO LUEA
BRI TE. ATRERRF BRIl

pg_dump -j num -F d -f out.dir dbname

fIRA] LUSEApg_restore
j%%?ﬁﬁﬁ%g—ﬁﬁﬁoEQ%E%?“EEX”H%&%“E%”E%,@K%Hﬁ%?%@;hm
D -l

X REGRT &

FI—TRE DRI EEIZE
IvorySQLA T ERZE TP EIRRIS M, IRAILIRBEAIRERN A TUEIT XS RS E D, HId:
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tar -cf backup.tar /usr/local/pgsql/data

BEXMITEEM MRE, BEXMMEENIKA, EREDpg dumpliiiE:

L ATRE—PIRNED, BIRERSSSOIRKH. FINELEPIE ERAVFEIEIRE NEERRY (38
NRARarMEU AT A S X RIREN—TRFBIRR, TERSSENDBETNREA) o TH
W, EMESIEZ AR BEEX ARS8

2. MRIREERNM T B 7 BEER XA RGBT, (R EHBREEIENIX TS ERE
B RMERFERRIEIEEF, XM EOAREER, ANEaEXEXFmEEREEGIECH
SXM (pg xact/”) FERA, BRXEASXAEETHESSIERRS. —NERXMFREMXEEE—
BABR. SABARIERME —PMRMAEXNpg xact#iE, KAX=SBEREESEHERMEEMEXDT
SER. Rt ARAENEES T B E D IME R NTEEFER.

S—MXHRGEN TR — M UIEE R —HRR” , RXHERSFIINE GTEIRMBEER
SRIMIERS) . HMARIERRE—MEEMIEENSR TRERR" , AEMZRBEREMEEEER (W
., TREREDER) BEMILE, RERAERE. BIEEMIEERSSTTHN, XMEIBEY, B
2, X5 L eIZIE N RIS A EERMEIIEE 2B WX AR S. Hit, SIRMER R
L EEIEERSS S, ERIAN E—RBIARSSEEEOIEE R T ARIHERWALE S, XAERHE, REHRE
AR (BAWALFRNERREENT) o IRe] LIERRRIR ZATH1T—RCHECKPOINT LUET & T E By
8o

MRIMBVHIREE-Z DX RS, PIRERB IR LN A SRS T 2RP BUAL R, f70, R
IRBYEIESCHMIWALE S EENRRME £, SiEXRTEENERNXAERAT, PIREREIEERRRE
gﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁ%oﬁﬁ%%RT,—EEG%@&WWY#%%Y%MT%EN—ﬁ%%&ﬁ%

N LB RERBRIT R, — MR IEERS 2 < E B KAV LUZI PABERYALSIRIE, 55—
PR T — RS IEEMED, HAXMEON TEOAERLRENXHERGNEZRERN. XERES
AR AR VPES AN, TRERMEAESIEIRE,

B —MARREZEBrsyn CRIIT — A G RAE R . HMERATHIRERS ST ITrsyne, AREX
AEIEER S5 28 BB KB B3R —krsync --checksum  (—checksum2MEHY, RArsyncBIXAHER
BYiBlfIE RAEREAEIT) o B Rrsynce2tbBE—RR, HATRFELXENRDNEIE, BTIRSRER
1FRY, PILIRAERFBEE 0. XM ERTFER/ NMEN B BRRIT A GRAE D,

B MMM RAZEMBEBRLL— P SQUEMRARER (Bli0pg_dump AHEEEMERS NS, MERER
TERRS|IPD) o B, M—AHERSEENPIREE R,

ESAANERmE (PITR)

TEAERIBYIE], IvorySQLIEHUESE R B RMIpg_wal/FER MEMRFTE—IMMERAAE (WAL o XPHEFE
WERNENTRILEERENEZD: NRASHFR, AL S MRE—XNER LR BSTERINE 20E
FER—2t. ZHERFEBEES = ME M SREENREEEREE: IR LUE— XX R IRE D
MWALSHRIE IS Siek. SFRBMEN, T EMEXFTRAED, ARNENBIWALHRRERSRE
ARG 2 — DN EEPRES. XA Z AN A EEERETE SR, BREEEEENNR:

© BB E—NTEN—BRIXA RRENFEAFER. EOTERNEA—EIEREIAEER (
XMASRME MBI ENHTEENR) KEE, RN IFEXHRFRIRINE, RFEStarsi—
LRI TE,

» BFATRIUSE S — P ES KEIWALX Y BTER, B LUET & S I WALSHF A R E S &
o XNTABIIEERRER, EANTEPAHEMEMHITTEE D,

© ANFE—EERWA—ERIRE. B UEERRELER, AE2—HUEFEE SN —2R
o XIF, ERASTREERIME
ERERERME D UG, PILUREIREEME 2 e S ERERE.

© MR NESMG—RIIWALX XL 5 —a BEE N T HBIEME (1 X 8IS,
FER T — I RaE RS TEANB R EERLES —aflds,
EENZEIUEFNIfEIZE,
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AR pg_dump
pg_dumpallh &= EXHERALSNED, FHEFERTELIAR, XEERMEZENF TS ER
BY1E BB TWALEK,

LB R X RGEDIARR, X5 E RS NMUEFEERNME, DML EFFER—NFERM
B, B, ERBERERIETFME. —PEMENIEIRAIERERER, HE-—IMHEITHNRAKETERES
ZRIIEPWALRE, REWLL, FRZF[ESEEMENBRT, EBEENEN AR,

SEAEL)IY (BRRSEIEE BN “TLED” ) HRINtE, MEE— 1 WEMENITEIFIERY
ELEMIRWAL R N TG, MBS —MEMEND 281, (RLIZEIFFNREAE TVIR—WAL A
gﬁﬁkﬁﬂﬁ,ﬁﬂ%%ﬁﬁH%WMY#WM%O%F%@@IH%W%%W%ﬁM&@@ﬁE$WE
S :L%EZ ‘EEJ ?ﬂﬂo

B2

copy Tt IvorySQLERAWNRAE X+ 2 Bl ohEidE. COPY TO B—PERINEEFZEI—12fF, mMmCOPY FROM
MM—P XA EFIEIER — & (BHUEENRIXRFRELIE) o COPYTO
hEEE | — P SELECTEIBRVE R

WRIBE 7T =155, COPY TORRIBIREYIBIBUIRE BIZIS o X T-COPY
FROM, XHRRISNFEIZINEENETEES T COPY
FROMap< 8975 IERANE B I8 ERVRT NS RN EENINE.

B EBICOPYHER IvorySQLARSS 88 B M— P SUFIREELE BN\ E— P, 12X vorySQL
AP (E17ARSEAFID) plhp g Bz ARSI ARIEE &M, ZiEE 7 PROGRAMEY, ARSS
BITA TN < I B MIZAZF BT R HIRENESE B N\ EZAEF R ERI N ZAZF M LAARSS 28894
iéig%%g$ﬁi%§ikﬁiworySQLﬁﬁfjEﬂ%ﬂ?ﬁﬁ@o FEFEESTDINSLESTDOUTEY, #iEx @Y & A imAlARSS 88 2 18187
PES e @o

Z{TCOPYRIB Mam R pg_stat_progress_copyMMEI iR SHHE,

RN

COPY table_name [ ( column_name [, ...] ) ]
FROM { 'filename' | PROGRAM 'command' | STDIN }

[ [ WITH ] ( option [, ...] ) ]
[ WHERE condition ]

COPY { table_name [ ( column_name [, ...] ) 1 | ( query ) }
T0 { 'filename' | PROGRAM 'command' | STDOUT }

[ [ WITH ] ( option [, ...] ) ]
Hrph option AIARTFIZ—:

FORMAT format_name

FREEZE [ boolean ]

DELIMITER 'delimiter_character'
NULL 'null_string'

HEADER [ boolean ]

QUOTE 'quote_character'

ESCAPE 'escape_character!'
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FORCE_QUOTE { ( column_name [, ...] ) | *}
FORCE_NOT_NULL ( column_name [, ...] )

FORCE_NULL ( column_name [, ...] )
ENCODING 'encoding_name'

WAHASHRE, 52 T

s
FERINTEREY, — P COPYar<=iR[El—MERN

COPY count

count EHEHINNTTE. TE: WRASHECOPY - TO STDOUTHEEFMBIpsqlen<\copy -+ to stdout,
psqUiE RETENX P sS4 XZN T B IEFERSARE AN NIFT ENBOEHE,

~

pastid

COPYTORBER T E @&k, MAeEATME, HFETEMFREATHDXESTT, 170, COPYtable TO
E%5SELECT * FROM ONLY table #8@#97T. 1&ECOPY (SELECT * FROM table) TO ---
O FEE—NHEREREN. DXERIMEFBIFAIETT.

COPY FROMP] LIt R T En@aR. IhEf&. nX&RIEBRBINSTEAD OF INSERTARZ 28HFLE,

TROTHRE B COPY TOIRERBIZ LRV, LU COPY FROMIENRIZR £ BRI N
WEE<TIERY ERERELET T o

MRNEBBTIThZ M, HXRAISELECTHRRERGN AT COPY table
TOER. Hal, BITRTE2MRRAZRCOPY FROM, I A LUEAEMBIINSERTE R,

COPYep < R BN HF =R S22 (TIAE

HRIWNAE) BTSN, AEl i FHEERSSE (FEEF

i) BINEE FeE B HUEEARSS 2RI LUAIRR,. B WILE IvorySQL AR (B1TARS SR
ID) PIAIRRYH BR eI ERIERY, M, FAPROGRAM
BENStamiREEE (FNEFF WA BEIT, BHIUE vorySQL AR BT LUHRITAY,
[ TFEUEEFEBRARSNERT T Atpg_read_server_files.
pg_write_server_fileskzpg_execute_server_program Z—BIAF COPY— XX 4T &<,

RN E R FREEE B ARS8 SO RN A 4 S E 51T ARS8 8 AR R B2

REHLCOPYH] psqlig< \copy FEo \copy=18H COPY FROM STDINZZZECOPY TO

STDOUT, AFIEEN/ FHE— psql& P im el AR 4 EVEER, R, TEA\copyry, XHHIRIA
)R I AR BUAR T2 R im i 2 AR S5 85,

BN HEFEECOPYHREAM N HE B2 BEN— R KT, ECOPY TOR

BN PRS2 EEIX—R, BT COPY FROMIRA] LLEFEM— 1AM

FRIRIEE AR, ZBERRIEARS SR HE (MAEEFin)

NIFER (BERERENIIEER) k.

FAPROGRAMIIT— 1 ep S B BER X ENRIER S B9 IAIREHIALE] (20 SELinux) BIPRMH.

COPY FROMB B A BAnak IR % 28 MM ELIER, B2E A=A,

XFARIRG, COPY FROMeEn K 225 LRALIETIRMEANGIE, XAINSERTAYIEBIOVERRIDING SYSTEM
VALUERYTTA—1%,

COPYim AMI3 =2 2l DateStyleBISEMm, A 7 MBREIEM o] BEEAERAIADateStyleiZ ERI IvorySQL
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LR B EIENE, EEA COPY TORIRIXIE DateStyle1R B IS0, BERELAEE IntervalStylel B
sgl_standardMVEIERHE—MFFE R, FANHKXEERGES
WEA R BIntervalStyle1& B RIARS e FH 1R,

BN EEIE SRS as M — D ST IEEN S E S A — D XX rEd
ERum, WAMIELSHARIEENCODINGIEEE Z81
ERinmSEREE, T B EIESIRTEENCODINGE & HR1E F iR mbS 1 T4mb 5.

COPYEEE—PHEIRAZIL1RIF, X7E COPY TOWIE i FA=SEn, (BZF 7ECOPY
FROMAREARERRG ELWE) T — 17, XEATRAZER eI EE RS0, BTN HHA SRR = 8
MRE—XARINEFIRIER LR, XP] 2R RS AR =S 8,

(ROl REAR EVIRVACUUMEIRE BOREER ==(8,

FORCE_NULLAMFORCE_NOT_NULLA]U#Z[EIFY
AER—Y L, XZRFECKSIBN=ERERRANTEAN BERSIBNTE £z &,

AT
NARET

TEEAtexthE TR, BEWE NHIR— XA, HPE—TERPH—1T7. —ITHRIIRERFTD
BRo PIEZAS E WM H R ERNER MMM RBEZNE T8 N B BUERENFTE, ENTER
HINIEGRIEENTES. WRMAXFHEMITESLTHREZ8ES DA%, COPY
FROMBE S —HE1Ro

PIENGSRALURTIN— 1P REE K-

=5 () B8—1T7, M—PXXIHRERE, BURESERIMCTTBOEN, EAXHFERTMELEBA T -
SEEAIEF WD ZEREF m BE G SIEN A FE T,

R#EFR () PILARAECOPYEIER RS | B BIF TS E YR ERHNFR. Ko, MR TIIFRIEN
—MIERN—EDEI, ST E — MR REEERS. FifT. BEDR SaiRERKTFR.

COPY TOZMIIEMR R FLRCFEERIZEEE, Hx, COPYFROMZ{ERERR FL Z BBERIN
5= EHERLE, Hit, —P=ESE (BIII\N) ~=55% RIEEE\N (ESRETANN) BE.

COPY FROMIR ! T AR RRI R e 51 -

5| ST

\b BHE (ASCII8)

\f HTT (ASCI 12)

\n #1717 (ASCII 10)

\r [@% (ASCI 13)

\t HllZ= (ASCI9)

\v Emlz (ASCI11)

\digits %ﬁ%%ﬁ*ﬁzAAﬁﬁ@?%ﬁﬁﬁ?ﬁﬁﬁm
JF T

\xdigits RELEIER—EI= M B F R IZE A
PSR B9 T

a0, COPY TOPZ A —"1) \BHIE+ 7 2t (i
R#EFS, BREEWHIE LESHBYEMEHIBTABETH 71,

I ERRRPSERIINEMRREAFRRESFRTE RS, N, 218

BN ER R FEL, EAANAPIRRE M £ —PMLEHIELES RATIC (
\) EZEE FUAR\WN) NFRB, XEFR S RETHEREMRFELMIE BTHIR
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se RN £ COPYERRYR I EHEFT TR ZE 15l 2 \nA\rFE5lle HR0 A LB — M dRRIERR N
—PRFEAEIE, B—PEEHITRIA—DRFBENI T, 5D, RRBIKIT

PR NS EEXER TR, WRENERWIEEZE (FIZIA Unix 2] Windows)

EhCoOPYXtF, EBlBREZZEIBIT,

PRA R BT 5 &S SRS AL 4R 5 1 T AR RS
A GBI+ 7 R R S IFEE B F T I SR b TR I A E W F o

COPY TORAE—" Unix XAgBIHTT ( “\n” ) &IEE—17. 1T Microsoft Windows
FRRRS BN =mEEIZE 1T ( \\n” ) , FIERX

COPYEI—MIRSB S XF M. N T MEIEF&—3, COPYTOSTDOUTREAIX “\n” 1M
TERSRF AR 4. COPY FROMAETZRME L

W17, BIENELE/ATTEENT. N7 R RIENEEERRINR RLBHTT
FELFEFRON, WRAEHPIITERFFTEAM, COPY FROME=IELS,

CSVA&EZ

XMEFUETR A TSNS HRZHMZF (FIINBFXRE) £HANES
gﬁfaﬂw>Yﬁ%ﬁoKﬁ?Nmﬁ@ﬁ&Yﬁ%ﬁﬁ%%%Xﬂw,EFE#E%%*%%CW
XN

B MERFBIERADELIMITERFR DR, INREBE ERFTFR. QUOTEFRT. NULLFRTE.

— PRIFESERITFR, BABRMESHIM LQUOTEFTY

TENRIEEE RS, HETZENQUOTEFREE ESCAPEF AV —RE I Z AT 3 X F/F, ki
EESIRIENULLERY, A LAEA FORCE_QUOTERS& NN 5[ A,

COVIRTUR BATER TEREK DNULLEMZ=FR/FE.  IvorySQLEYCOPYRI 5| FRIMIE

XA TE NULLBAZIENULLZ S F Tt H B ASWS A, MILENULLEHMF R ERIFENULL
BERINLESIB. f1, EABIANSEN, NULLRSIF—PK

WSIBNZ=FRE, M—PEFRHEYIRESHERHENSIS (") o

BEIVEEEBEEPARFM, RPTAFBFORCE_NOT_NULLKFA L MHEEFIRINULLEBA bR (R P LU R
FORCE_NULLIBH 5| BV BF /T SR ER IR ANULL,

RN R FHLECSVIR TR A B— M AT, TURERITIC

\ BRI LEA— P EREL I, N7 EREMERRS, 7T

—7 EE NI B\ SR ER HE =B 5 I H, FE
MNBUNRES A, AR NIIRERITIC. NRIEEFHAN—TH
ST NARIER XA HEEREE ARSI BRYIERIERR

\B, RAJEEBEEM ARSI AZE,

Py
CSVHEIh, FIBFEMEEEEN N, — MW eI EEM JE
DELIMITERFRESZR S | BEREIEIRLEFTR. T8N
RKBEATRERCSVITEIEEKEMNASEUER, XAIaE
=SHEIR, MREHNXMHE R, ESAHIEER] IvorySQL.ZH], (RAIEEFEETMIEZ
CSVX LI EN T B,

o=
T =

CSVRIVRIRRIFF B /A SR ANEIEMMITHIS | B{ER CSV
Xto RIEXHHRRT XA E PRIT TR I

=
/_:E /%\

BE2EFcTEFENEERRENGFERN CSV XY, EibZf+
BAEGRE—MIRMARITE FILIRA Rk 2 —L oA XA
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MBS, FHECOPYWRIRE £ EMIRRTC A RIS

BRI

binaryf& TV ST A LHER LU AT MR ABIVEE/EE. B AMCSVAETIE
R—LE, BRE _HBIRIUSUHETRBINZEZRITA IvorySQL A 2 [BJRY PRI

EUEEL, 18, “HHIRASHERIIFEREX, TN

— P smallinty!|Fa —#HIEEEAF BT RAZ—1 integerfIm, BARXFFRAE ARSI ZE 1T,

binary X R INE—1Xftk. EPXEBEZNEE
TR T U — XX B SKERAIEHEER LA 48 5 Fr R mo

SOk
STEESKER 15 FRNBEEEIN, FERE— TR EX,

EEEE:

o
11-FHHIEFIPGCOPY\AN\3TT\\N\0 — 7= &
EFPESEN—INENE D (ZEZEN TERZH AW oA EIE 8
A FRRIBIERTI T, X N2 RFRTEENET
. MBREFT. fksuESTBERHEND) .

RS i
32-NIEAUHERS, AR RINER T E. URRS N M0 (LSB) 231 (MSB) o
ARXMILNBF DR FR (RSEMAER) , IERXRERI PERRNEIUGEEXF. 16-31
(R AREE SRR ERISAHAS T IR, IRENE R EX NEREN AT Z MRS EL, EN%
ik, 0-15 MR EABRETAEFRABIRIUDI, REVE N ZE 2
BT X SRR AT Z SIS B L. HRIREX T —MR& i, EMAINE:

fiI 16
MRAF 1, BREEFEE 0ID; WRA
0, MARE, vorySQUREXFFOIdHRS Y, BEEIUUNABEZIETTo

KEp B KE
32-NEH, RKERRBOHUFTIHNKE, TEEEES,
HE1, XPMKENE, FEHEMEREE —TuH. KRWZ
MBIV Rl BER VAR B R AN MR,  WISRIRENE A
BENKEY BXYIRMA A, PIUREHMBNIE,

SKERY B TR B & — N e B R RF Y ZANSEH NMESIFRIEY BEIER T 4. ¥4
KB RN B BIRITBAERI AT EM.

AL RIFEEFREBVKEME NN (BINKEY BREERE MRS DU

FRERBNEN (RESUASIERERXELFNH BAZENEY BXE PR -

T
SR NERATTATENER 16 B r (581, — &P
RETE TTAHEN Z B AERERITH, BEXAEIZEENE) « AEETA PHs—11, e2—"
NRUMKET, BEREEXAZ N FTHRIEER
B (KEFAEREAS, FEFUESE) o FA—MERIBER, -1 &5K"—"1 NULLEIE. 7£ NULL
BT, BEAREMRET T,

T2 BIR BN THAEFEEE A E A NI,

S8, — P HAREEA R RIPR S MR EE R R ERIAET (TS —) .
B LA ASKAVY B I RE R IB NI — D AP IR IIETE B 7 IBIRS TUARBRY L BRI,

BRI TTA IR RE SEN " #HBIEIN, RN IZEE vorySQLIRES, a2 R &5
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MRXAHHREE OID, ODHERBEAFHITRF 2 5. EE— TSR,
M EEBEREETEITHFR. ERvorySQLEFIRATZFoild R4,

XIHE

ARSI  sendF ) recviRE CBB B LITERIBBIsrc/backend/utils/adt/B R E] XK EN) o

XAMEBE—EE -1/ 16 UEHRFEHN. X REEZ5—" mANEITHRFX D) o

MR —MEIHFAZE -1 WA ZHIERIYIEL, IRERE N 2R S 1R
IR T — M R IE N E P REIML S,

Nl

THEMAIFEREE () FAEERGIE— I REDZIZ iR
COPY country TO STDOUT (DELIMITER '|');
M—P X HFEFIEIREEIcountryzk
COPY country TO STDOUT (DELIMITER '|');
SIBEZARLLA R ERE SR — 2R

COPY (SELECT * FROM country WHERE country_name LIKE 'A%') TO
"Jusrl/proj/bray/sql/a_Llist_countries.copy';

BEHEI—PEEXTT, (e UAEEERHSE— 1IN EERER:

COPY country TO PROGRAM 'gzip > /usrl/proj/bray/sql/country_data.gz';

XEBR—NEa T MSTDINESIZIRFRVEE:

AF AFGHANISTAN
AL ALBANIA
DZ ALGERIA
M ZAMBIA

VAl ZIMBABWE

ARE—T T B HIER R,

TEER HBBIVE HRVRRISEE. ZHIERE Unix TH od -cd 8GR R8N, ZEREA=5,
E—HIEAZchar(2), B FIEREZEtext, F=FIEE Zintegero FIETTES =JIEETE,

0000000 P G C O P Y \n377 \r \n \0 \0 \O \0o \0o \O

0000020 \0 \0 \0 \0 003 \o \0o \0 002 A F \0o \O \O 013

A

0000040 F G H A N I S T A N 377 377 377 377 \0 003
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0000060 \0 \0 \0 002 A L \0o \0 \0OO7T A L B A N I
0000100 A 377 377 377 377 \0 003 \0 \o \0 002 D Z \0o \0o \O
0000120 007 A L G E R I A377 377 377 377 \0 003 \0 \O
0000140 \0 002 Z M \0O \0O \0OO6 Z A M B I A377377

0000160 377 377 \0 003 \0 \0 \0002 Z W \0 \0 \0 \b Z I
0000200 M B A B W E 377 377 377 377 377 377

FARBIFAE BRI LIZE T

MEREEE
SRS SHEREIN. Rh—LRRFUAMFEE, MHGNNETRS TRRINERRE,

fEAEXPLAIN

lvorySQUN & MBI £ — 1 &1 Ro

Ve IERBRYIT X SR ILEC SIS MR B N TP B RER R BN RS X By, HIERGE s T —1MER
BAIRIZS R E IR o IRA] LU EXPLAIN S S ERE MIRIZs N R B IS,
FEIEREEITRIR—ZAR, EBER—EZWREE, BEATREHEBESE L8N,

XEEBIFEEAEXPLAINBIERIN “text” HEARTL, SIMRTUEEFF BB TR, MRIVEIHEEXPLAINBYRI A
B—MEFME—T D, RRIZEREREME IR AL XML JSON 80 YAML) o

EXPLAINEDH

BWIHHRIENE— NSRBI, RRERNEREARE R EIIMNRFRERELIERTT,
AENFGPIRAA AR ERE 2R IFEm. Rl UEERS .

LB NERIITHOR, BIIAVALUESFAIAFROMAIREIEEMERE, EIEECHERERE, NREWH
ZER. BE. HF. EEARZLAENT ENHERFE, BAMSERNE R 2 EEETEUMNMIS 2K
TTIXERIE, 7TH, BXEIREREEE MDA, RAItEXEUEDE RN RINEREE,
EXPLAINZG I R R B NS R & —1T, ARV RN HIZR I T RIS = AV TR BRI 3R (G
ite 17 ELENEGR) BEXNZITHRSHRITHHENGT; S ER MBIREX M.

XEE—ERH0F, AERRETHHERRKEF AR
EXPLAIN SELECT * FROM tenkl;

QUERY PLAN

Seq Scan on tenkl (cost=0.00..458.00 rows=10000 width=244)

AT XPEWRBWHEREFA), B UIERPRIFIETT, Hitithles ReEEEEA— 1 ERAVIMF T
Wo WEEEEESTHHRFE MNEES)
- (SRR H. TR R LUTia 2 B EFERETE), fIE—P T R ERITHIFRYETE,

C ETRAE, XMEITHEERETHRISERIT ISR SRIE TR,
%Tﬁﬁ%%ﬁ%ﬁ@%o$ﬁ$%i*AEﬁ%Q%ﬁﬂﬁﬁﬁﬁiﬁﬁﬁﬁﬂ%%ﬁ(%T@%UM
ITHIF) -

© XIS RBEHTHEHE, FF, BREZERETITEITTM.
© XM HERBEATTYEE UFHIHE)

o

FEE AN ES BT AEIES R R EN, FA LUBEETTE AR CRESTHE;
HhEseq_page_costRiziR>)IR1%91.0, HERFBESHEAEN T ERILE,
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ARG FEIREX LS EREIINE.

BE—RRER. — P LEERNAHERENME FERNTH. T —SBRER: XPMHEIR R
BROHIARTE, FRIRX MR EERERTTBL T WP LERRVITE], X MNBY(e] Pl 822 SRt 256 8]
TH—IEZRER,; BECHENMMSZET, HAaTiEdeEoitikE GIMEE, 8P EMSIITY
R REEFITE) o

THEE—L/NEKI5, RANETET SRR ARTRTHY, MERERALRITH BT R
pUITE D —L, RN AEERFENTT RN AE T IS = ERERWHEREF A5 D i,
ERPIENTETrREOTEWkRE B MERITTH

(Bl 23T 1B+

EXPLAIN SELECT * FROM tenkl;

QUERY PLAN

Seq Scan on tenkl (cost=0.00..458.00 rows=10000 width=244)
XEHFNF LR ER NRTHIT:
SELECT relpages, reltuples FROM pg_class WHERE relname = 'tenkl';

{F=% WMtenk1 B 358 MR TIEM 1000017, FEEEITE N
(DI EEN "seq_page_cost) + (Y174 cpu_tuple_cost) o BRIAER T, seq_page_cost@1.0, cp
u_tuple_cost20.01, RFEIAHITHIFFEEE (358 * 1.0) + (10000 * 0.01) = 458,

WAL VBN E W\ BN — PWHERESF:

EXPLAIN SELECT * FROM tenkl WHERE uniquel < 7000;

QUERY PLAN

Seq Scan on tenkl (cost=0.00..483.00 rows=7001 width=244)
Filter: (uniquel < 7000)

BT EREXPLAING H B RWHERE F B H— 828" FAMNIENRF 31t 4 =o

XEREZIT NSRS N EFRNE—TREZEG, FERELETZEGN1T. RAWHEREFENERE,
T ETTERR R T A, HFBIRLI0ARIPAA 10000

17, RFFEEEREE; KRhr EFEEET EF (CEfsRE, 77 10000 *

cpu_operator_cost) LU BGEWHERESAFFTEERBIZNIN CPU BY 8],

XEEBRIRAFITEE

7000, BR2MEITHrowsRE MEME, NRIFEHEE XML, BAREAEERIIEREREIMEIT.
Ak, XAMETTSESRANALYZES % 2 G ER S,
EINANALYZEA SR H R B MR R FEN R T E R,

WE, IRMBFAHEFEHE:

EXPLAIN SELECT * FROM tenkl WHERE uniquel < 100;
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QUERY PLAN
Bitmap Heap Scan on tenkl (cost=5.07..229.20 rows=101 width=244)
Recheck Cond: (uniquel < 100)

-> Bitmap Index Scan on tenkl_uniquel (cost=0.00..5.04 rows=101 width=0)
Index Cond: (uniquel < 100)

X8, MRS REEB—TIMIHIR: FIHRIER R — PR PR LIRS FHITRILE, AE L
%ﬁﬂ?ﬁQ%%M%$ﬁﬁ%%ﬁo@ﬁ%ﬁﬂﬁ%%@%ﬁﬂ@ﬂ%ﬁ%gﬁ%,@%$%%E%%ﬁ
EERIAIR], XAMEFR LA —RINFERETHRD (ERAMETRREZE N EEMISE 5%?%
IR ERBV T BT IRE 2 AR PRYIE AL B H XﬁTuﬁﬁwiﬂﬁﬂmﬁﬁoﬂﬁ%ﬂEET gy ©
UE" BRITZHFBE) o

WAL A B WHEREF A NS — D5

EXPLAIN SELECT * FROM tenkl WHERE uniquel < 100 AND stringul = 'xxx';

QUERY PLAN

Bitmap Heap Scan on tenkl (cost=5.04..229.43 rows=1 width=244)
Recheck Cond: (uniquel < 100)
Filter: (stringul = "xxx'::name)

-> Bitmap Index Scan on tenkl_uniquel (cost=0.00..5.04 rows=101 width=0)
Index Cond: (uniquel < 100)

BRI S Astringul = xx¢ B TIETTRVRIHITITER,

BREERIVIHE, BARIMNDATERERNITES

BEAR, stringul TR FBEW N B — A?ﬁﬂﬁ,lﬁﬁﬁﬁﬁ L2 uniqueldl £,
ERARTEMNERSIPRERENTT, EILFFHEEPR DBERUIEM T —L RPN ERIMIIEE,

FERLEE L MR EREFT— “simple” R33!

EXPLAIN SELECT * FROM tenkl WHERE uniquel = 42;

QUERY PLAN

Index Scan using tenkl_uniquel on tenkl (cost=0.29..8.30 rows=1 width=244)
Index Cond: (uniquel = 42)

EXEIRIR, RITPIRBRSIAFEE, XEFERE(THEES, BEATAE —EE2NITUEHFRIT
ST, IMRZBHMERTE REUS — N B —1THIE B Bt e 8L,
EBEEWATMELERS|INFAIORDER BYFHRE AT,
R B i B B MR 25 KO e ORDER BY, TELERBIAR, 70 ORDER BY

unique DRIEEAAERIRYITRI, RANRSIBLRIURHE TIHERIHF,.

MYese] LB 20 A T SRIORDER BYFA), _EEMIGIFEREE, XENHREFA 7 LR
R E A BT LU IN— BRI sort v I .
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EXPLAIN SELECT * FROM tenkl ORDER BY uniquel;
QUERY PLAN
Sort (cost=1109.39..1134.39 rows=10000 width=244)

Sort Key: uniquel
-> Seq Scan on tenkl (cost=0.00..445.00 rows=10000 width=244)

MBI —ZE DRI T EH R0 THRE, AlaitiigsnlaE= REFEAincremental sortZ &

EXPLAIN SELECT * FROM tenkl ORDER BY four, ten LIMIT 100;
QUERY PLAN

Limit (cost=521.06..538.05 rows=100 width=244)
-> Incremental Sort (cost=521.06..2220.95 rows=10000 width=244)
Sort Key: four, ten

Presorted Key: four
-> Index Scan using index_tenkl_on_four on tenkl (cost=0.29..1510.08
rows=10000 width=244)

SENHEFAEL, B8R ATFENBENEREHTHF ZBNREITAH, XOHEFLUEALIMITERHITIL
B LR D N AR HE s H 2 A R PR ME, (BEANMBRERERD N Z D AFHURAIFFIEE

[e]

[e]

MRAWHERES BRI Z MT EBERUMZERS], MNssr e e EAXEZRSIBI— 1 AND L ORAH S

EXPLAIN SELECT * FROM tenkl WHERE uniquel < 100 AND unique2 > 9000;

QUERY PLAN
Bitmap Heap Scan on tenkl (cost=25.08..60.21 rows=10 width=244)
Recheck Cond: ((uniquel < 100) AND (unique2 > 9000))
-> BitmapAnd (cost=25.08..25.08 rows=10 width=0)
-> Bitmap Index Scan on tenkl_uniquel (cost=0.00..5.04 rows=101 width=0)
Index Cond: (uniquel < 100)

-> Bitmap Index Scan on tenkl_unique2 (cost=0.00..19.78 rows=999 width=0)
Index Cond: (unique2 > 9000)

BEXEXIFPIMIRS], PFUSRER—IRSFHEAEMFAENTIREELL, B —TER-EM LT, NRIR
Lo MREIBGEE, REEZITIBEEN L,
TEZE—MIF, EETTLMTARIRER:
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EXPLAIN SELECT * FROM tenkl WHERE uniquel < 100 AND unique2 > 9000 LIMIT 2;

QUERY PLAN

Limit (cost=0.29..14.48 rows=2 width=244)
-> Index Scan using tenkl_unique2 on tenkl (cost=0.29..71.27 rows=10 width=244)

Index Cond: (unique2 > 9000)
Filter: (uniquel < 100)

XM EEAENEE, BRFAVPEMT —PLUMTXENZRERTEHRERNER, HEMREZEIT T EN
ARE. ARRS WS RIS ENT T HE TR RESRIZTTEITM. B, RHlERENREIXErT
NEDZ—ER=ElE, AEENSFERERS ARSI N T —, FTEXEEEHLMREIHFHE. <
PRULAE XXM ANEE Z BB R _EIB A1 — M EHIES R RE ARSI T ARt e A B LR R 5,
Rt S =B BTG E Q51T BEME.

AR BERER DR, EARIMNELINISTHIS):

EXPLAIN SELECT *
FROM tenkl t1, tenk2 t2
WHERE tl.uniquel < 10 AND tl.unique2 = t2.unique2;

QUERY PLAN

Nested Loop (cost=4.65..118.62 rows=10 width=488)
-> Bitmap Heap Scan on tenkl t1 (cost=4.36..39.47 rows=10 width=244)
Recheck Cond: (uniquel < 10)
-> Bitmap Index Scan on tenkl_uniquel (cost=0.00..4.36 rows=10 width=0)
Index Cond: (uniquel < 10)

-> Index Scan using tenk2_unique2 on tenk2 t2 (cost=0.29..7.91 rows=1 width=244)
Index Cond: (unique2 = tl.unique2)

X PIRFR, HMTE—TREBINERER, CARPIREBFENRANSTFER. ZERBEETHREH

[RBRT RISV, EENE—D (T “outer” ) FARE—MSIIEIIINAELHMAERDE. ENFFH

FATITE S FAIMSELECT - WHERE uniquel < 10152189481, HAZIEWHEREFAuniquel <

10BE T MER o tlunique2 = t2.unique2 FAIIEE AR, EILERFM outer

FHERITIT L. REBINERE 2 AM outer

FERBINS—TETENE D (F “inner” ) FHR. M5l outer [THIFIERT LABIEN inner

B, XE, X8 outer 1789tL.unique2EERIARY, PRUAFRIHERIBNTXIAAHESaIE I ZIRVE R SELECT

-+ WHERE t2.unique2 =

constantiBE B ((EITAVFFEHSER FLERTEE IR, BRRAER ENEERS B BIERET

) o TBEIRESBIFFEENIR L outer IRV SHANEMISE, IMIXWE—1 outer ITEREFHIT—/X inner 1318
(10*7.87) , BNLEATEZEWIE—SR CPU B8],

EXMIFE, EEVEETITSST R NEmITIHERERR, B8EATEMENERRELL,
A RTRER PIRYHR A2 2R AY
BMINWHEREF 4], FEHEIEERBERNABTERR, MABEEWEA— M. XEE—"10F:

EXPLAIN SELECT *
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FROM tenkl t1, tenk2 t2
WHERE tl.uniquel < 10 AND t2.unique2 < 10 AND tl.hundred < t2.hundred;

QUERY PLAN
Nested Loop (cost=4.65..49.46 rows=33 width=488)
Join Filter: (tl.hundred < t2.hundred)
-> Bitmap Heap Scan on tenkl t1 (cost=4.36..39.47 rows=10 width=244)
Recheck Cond: (uniquel < 10)
-> Bitmap Index Scan on tenkl_uniquel (cost=0.00..4.36 rows=10 width=0)
Index Cond: (uniquel < 10)

-> Materialize (cost=0.29..8.51 rows=10 width=244)
-> Index Scan using tenk2_unique2 on tenk2 t2 (cost=0.29..8.46 rows=10

width=244)
Index Cond: (unique2 < 10)

ZfFtl.hundred <
t2.hundred~gETEtenk2_unique2 R 5 |FH#IN, EI TN BEEES R XA 7 EES =By hIT i E
1TIT8, BREEREEARALRE,

ABXEMXISEET WL EZE inner

KER, FHEAREEN AT — MM IE R, XEKELRS I HEEREHM—n, BEHRERINERS
REEFHNEBGE X (B KE outer

%%mﬁ%%u ) o MHESEFREEURN B EREEAET, RaES—XESRITIMAFER[EE

?f&ﬁﬁhjfﬁ,ﬁfﬁ%k EEATNESFENWMNE “EEdiRss” MEE JIRes” &, EEdR

%#%%?%LEWWFﬁ At —M A B ERod R R AT HREEBIF N — P EY BRI THR A L
;EEE Eﬁf BN AR INERSF G 2 B BRI TR G BIR T, T — PMREEFXMMT IS
j(:l‘:/& ><|:7J

MRBNEEWRERE T —=, HTPIEEE— N FBETREBERET

EXPLAIN SELECT *
FROM tenkl t1, tenk2 t2
WHERE tl.uniquel < 100 AND tl.unique2 = t2.unique2;

QUERY PLAN
Hash Join (cost=230.47..713.98 rows=101 width=488)
Hash Cond: (t2.unique2 = tl.unique2)
-> Seq Scan on tenk2 t2 (cost=0.00..445.00 rows=10000 width=244)
-> Hash (cost=229.20..229.20 rows=101 width=244)
-> Bitmap Heap Scan on tenkl t1 (cost=5.07..229.20 rows=101 width=244)

Recheck Cond: (uniquel < 100)
-> Bitmap Index Scan on tenkl_uniquel (cost=0.00..5.04 rows=101

width=0)
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Index Cond: (uniquel < 100)

XEMESERE TEA— e HER, FEP—IERTRBIA—TAFRHR, EXZaEMERAaET
BANS—1TERBEHETRIRLE, PEFREEEHZ2NERIIT ISR tenk]l ERIEITERMALE R
NN, lAERSNERHR. AhARERESEAERES, BHERSSRKMNER outer
FITRNRET, A8 MIEBREAR,

SR RERERAR I E — NI ER, WHPR:

EXPLAIN SELECT *
FROM tenkl t1, onek t2
WHERE tl.uniquel < 100 AND tl.unique2 = t2.unique2;

QUERY PLAN
Merge Join (cost=198.11..268.19 rows=10 width=488)

Merge Cond: (tl.unique2 = t2.unique2)
-> Index Scan using tenkl_unique2 on tenkl t1 (cost=0.29..656.28 rows=101

width=244)
Filter: (uniquel < 100)
-> Sort (cost=197.83..200.33 rows=1000 width=244)

Sort Key: t2.unique2
-> Seq Scan on onek t2 (cost=0.00..148.00 rows=1000 width=244)

H#E%EKE%%A@%WE%E%@#$OEﬁﬁﬁﬂﬁmHMA%Wﬁ%—ﬁﬁﬁﬁﬁﬁg,u@%
IR IR K1 1T BN TonekMSBMET—MNRF A HRE, AAERPIERPEEZITHEE
®ine T RZTRHRE, INFEmnAiF S8 — ﬁ?ﬁﬁh%,lﬁ%ﬁﬁﬁﬁE$Wmeﬂﬁ@

(o)

—MEETEIT B A EE RGN EFR NN BRIV ERIZRRS, Xe]UUERARER/ZRRES<ILAIN
,W%%M#TMwaEmJ?$Wﬁﬁhm#fmkﬁ%m%mﬁ&ﬁi FA TR AR

SET enable_sort = off;

EXPLAIN SELECT *
FROM tenkl t1, onek t2
WHERE t1.uniquel < 100 AND tl.unique2 = t2.unique2;

QUERY PLAN

Merge Join (cost=0.56..292.65 rows=10 width=488)

Merge Cond: (tl.unique2 = t2.unique2)
-> Index Scan using tenkl_unique2 on tenkl t1 (cost=0.29..656.28 rows=101

width=244)
Filter: (uniquel < 100)
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-> Index Scan using onek_unique2 on onek t2 (cost=0.28..224.79 rows=1000
width=244)

XERARIZSANAZRS IfskE FonekB Y B 2 L BN I HFE R B B RET12%,. =98, T—"1I0]
BB EEMZXF. F1PTLUET HEAEXPLAIN ANALYZER(FHMAT—T, W TFXFTiA,

EXPLAIN ANALYZE

B] LGB 5 A EXPLAINBIANALYZ EXEITRI ESHL ISR (A BRI, BT AEAINETT, EXPLAINESERRH
T&EW, AERRERITHERIES M RIERPRITESLIZITE, BB — P EEEXPLAINE TR
BUETHE. BI0, B JPIREREIXF—1ER:

EXPLAIN ANALYZE SELECT *
FROM tenkl t1, tenk2 t2
WHERE tl.uniquel < 10 AND tl.unique2 = t2.unique2;

QUERY PLAN

Nested Loop (cost=4.65..118.62 rows=10 width=488) (actual time=0.128..0.377 rows=10

Loops=1)
-> Bitmap Heap Scan on tenkl t1 (cost=4.36..39.47 rows=10 width=244) (actual

time=0.057..0.121 rows=10 Lloops=1)

Recheck Cond: (uniquel < 10)
-> Bitmap Index Scan on tenkl_uniquel (cost=0.00..4.36 rows=10 width=0)

(actual time=0.024..0.024 rows=10 loops=1)

Index Cond: (uniquel < 10)
-> Index Scan using tenk2_unique2 on tenk2 t2 (cost=0.29..7.91 rows=1 width=244)

(actual time=0.021..0.022 rows=1 loops=10)
Index Cond: (unique2 = tl.unique2)

Planning time: 0.181 ms
Execution time: 0.501 ms

A& “actual

time” BERLIEMWITIENA 8], McostEITMEMLIEBHNRMAFT, RIIEElTR
KEJgEILEE o X EEEESENSEEN—ReITHITITHE S 5B EfSe
fRMEe X MITFH, [iTEEETEEMmY, BEERMFRFIERE/D

FEREEWITHF, FJUZRAT—PFITRIER. BIF, inner

5|1 rI e AN _EERERIFIT LIRS —" outer

TIMEAIT—Re AEXFMER T, loopsEIRE THITIZE R SRE, F7H actual time
MITHESXERNITFHE, XEN T IEXERFRE S HEITRE R A NE R, RFXEESk
gm@q%ﬁﬂﬁﬁ%ﬁ$iﬁﬁﬁ%%WHoEL@%W?$,ﬁﬂ@%ﬂ%@%%ﬁﬁ%i%ﬁ?%
£ 0.220 2%,

ERLB R, EXPLAIN

AENALYZE%Eﬁ?iﬂiﬂéi,@ﬂﬁﬁﬂﬂﬁﬂﬁiﬂ?&Z%B@%"Jﬁ%?ﬁtﬁéﬁiﬂé%o BIa0, HFEMPamE _IRIEEINYE
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EXPLAIN ANALYZE SELECT *
FROM tenkl t1, tenk2 t2
WHERE tl.uniquel < 100 AND tl.unique2 = t2.unique2 ORDER BY tl.fivethous;

QUERY PLAN

Sort (cost=717.34..717.59 rows=101 width=488) (actual time=7.761..7.774 rows=100
Loops=1)
Sort Key: tl.fivethous

Sort Method: quicksort Memory: 77kB
-> Hash Join (cost=230.47..713.98 rows=101 width=488) (actual time=0.711..7.427

rows=100 loops=1)

Hash Cond: (t2.unique2 = tl.unique2)
-> Seq Scan on tenk2 t2 (cost=0.00..445.00 rows=10000 width=244) (actual

time=0.007..2.583 rows=10000 Lloops=1)
-> Hash (c0st=229.20..229.20 rows=101 width=244) (actual time=0.659..0.659

rows=100 loops=1)

Buckets: 1024 Batches: 1 Memory Usage: 28kB
-> Bitmap Heap Scan on tenkl t1 (cost=5.07..229.20 rows=101

width=244) (actual time=0.080..0.526 rows=100 loops=1)

Recheck Cond: (uniquel < 100)
-> Bitmap Index Scan on tenkl_uniquel (cost=0.00..5.04 rows=101

width=0) (actual time=0.049..0.049 rows=100 loops=1)
Index Cond: (uniquel < 100)

Planning time: 0.194 ms
Execution time: 8.008 ms

HFE- R nEANRFAZE (TEHE, HFRENTFTEEME LT NFENANTFIHETEE, a
HER B T IAARIVSENNE, UK mRAIERNAEFEENIEE WNRATBLT—, BREFKRE
HE=EEA, BRHSERER) o

S—MLEREIME BRH— TTIE s B ERRVITEL

EXPLAIN ANALYZE SELECT * FROM tenkl WHERE ten < 7;

QUERY PLAN

Seq Scan on tenkl (cost=0.00..483.00 rows=7000 width=244) (actual time=0.016..5.107
rows=7000 Lloops=1)

Filter: (ten < 7)

Rows Removed by Filter: 3000
Planning time: 0.083 ms
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Execution time: 5.905 ms

XEAE N TN RS R ERD RS S ERENE. REEE Ve IWHBTEEEEESE P —
DN OJEERIEE N I JERS S IE40ETY,  “Rows Removed” 174 = H o

;g%ﬁﬁ%%@ﬁW%%&ﬁmE“Eﬁ”%ﬁﬁ%ﬁoww,%%ﬁﬁﬁﬁ,E%%@%—ﬁ%ﬁﬁ%
Z10 .

EXPLAIN ANALYZE SELECT * FROM polygon_tbl WHERE f1 @ polygon '(0.5,2.0)"';

QUERY PLAN

Seq Scan on polygon_thl (cost=0.00..1.05 rows=1 width=32) (actual time=0.044..0.044
rows=0 Lloops=1)

Filter: (f1 @ '((0.5,2))"'::polygon)

Rows Removed by Filter: 4

Planning time: 0.040 ms
Execution time: 0.083 ms

MEIZEIAR EFBIER) XPRIFRANMERFM—ARS R, RLRIEET — EErIiFaE,
HBIFr B TEMOL B 5 fHiRE, BRMRIAEHIBES—RZ=5 1T m e LIRER, FiIER):

SET enable_seqscan TO off;
EXPLAIN ANALYZE SELECT * FROM polygon_tbl WHERE f1 @ polygon '(0.5,2.0)';

QUERY PLAN

Index Scan using gpolygonind on polygon_tbl (cost=0.13..8.15 rows=1 width=32)
(actual time=0.062..0.062 rows=0 loops=1)

Index Cond: (fl @ '((0.5,2))'::polygon)

Rows Removed by Index Recheck: 1

Planning time: 0.034 ms
Execution time: 0.144 ms

XEHA TR LUERRS B —M&IETT, AREERERSIFHNEMLEERL, XERN—1 GIST
R TFZaEa el

BB . EHRRRIERBEIRNZIAUT, AR IIATEARETT LRI 2 & 1N,
EXPLAINE —1BUFFERSIEIN A] LIFIANALYZE—2(E R BRI E L5 1A ER:

EXPLAIN (ANALYZE, BUFFERS) SELECT * FROM tenkl WHERE uniquel < 100 AND unique2 > 9000;

QUERY PLAN
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Bitmap Heap Scan on tenkl (cost=25.08..60.21 rows=10 width=244) (actual
time=0.323..0.342 rows=10 loops=1)
Recheck Cond: ((uniquel < 100) AND (unique2 > 9000))

Buffers: shared hit=15
-> BitmapAnd (cost=25.08..25.08 rows=10 width=0) (actual time=0.309..0.309 rows=0

Loops=1)

Buffers: shared hit=7
-> Bitmap Index Scan on tenkl_uniquel (cost=0.00..5.04 rows=101 width=0)

(actual time=0.043..0.043 rows=100 loops=1)
Index Cond: (uniquel < 100)

Buffers: shared hit=2
-> Bitmap Index Scan on tenkl_unique2 (cost=0.00..19.78 rows=999 width=0)

(actual time=0.227..0.227 rows=999 loops=1)
Index Cond: (unique2 > 9000)
Buffers: shared hit=5

Planning time: 0.088 ms
Execution time: 0.423 ms

BUFFERSIZRHAVE FE BT R EWRIPLEEE D 23T 1/0 RBUKATY.

IBEENEXPLAIN
ANALYZESSFRizi7E18, ERBIWERECRIRERE, BIMEE 18R] ek LAV ERI4E R EF R FTEDEXPLAI
NEIE, WMRIFERDIT— M EUREAE WM VAN BIRIE, (RA]LEDT/ablRes<, F0:

BEGIN;
EXPLAIN ANALYZE UPDATE tenkl SET hundred = hundred + 1 WHERE uniquel < 100;

QUERY PLAN

Update on tenkl (cost=5.07..229.46 rows=101 width=250) (actual time=14.628..14.628

rows=0 Lloops=1)
-> Bitmap Heap Scan on tenkl (cost=5.07..229.46 rows=101 width=250) (actual

time=0.101..0.439 rows=100 loops=1)

Recheck Cond: (uniquel < 100)
-> Bitmap Index Scan on tenkl_uniquel (cost=0.00..5.04 rows=101 width=0)

(actual time=0.043..0.043 rows=100 loops=1)
Index Cond: (uniquel < 100)

Planning time: 0.079 ms

Execution time: 14.727 ms

ROLLBACK;
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FEX M FFPAEER, HEWR—NINSERT. UPDATESUDELETESS BT, AKRENAISLIFIIFRIN
BN EFEMERTRIE RN, X NG R 2 PRI SR PITEALIB1T LU/ S E T B MR TIE. &
EEHE, FMNEAZNELNIMNERDE, ENBHEA —IBNER, BENERcFERENT
1T, TE—REREIENRE, REMRENERFREIUNETNE (XE, ©BEEXNDENRYEE)

, MXEE S RIFR B M HE IS IR AR AXETIF, XERNXE TENES— P ERIEIETY
IS, FrLlE MR,

H—"UPDATES{EDELETES L MM A ZREY, Rt pl BB BT !

EXPLAIN UPDATE parent SET f2 = f2 + 1 WHERE f1 = 101;
QUERY PLAN
Update on parent (cost=0.00..24.53 rows=4 width=14)
Update on parent
Update on childl
Update on child2
Update on child3
-> Seq Scan on parent (cost=0.00..0.00 rows=1 width=14)
Filter: (f1 = 101)
-> Index Scan using childl_fl_key on childl (cost=0.15..8.17 rows=1 width=14)
Index Cond: (f1 = 101)
-> Index Scan using child2_f1_key on child2 (cost=0.15..8.17 rows=1 width=14)
Index Cond: (fl = 101)

-> Index Scan using child3_fl_key on child3 (cost=0.15..8.17 rows=1 width=14)
Index Cond: (fl = 101)

EXMIFER, BN REBRER= I FERUNEITRIINCR. HIEEMEA
IR, 8— PN T MR, NEREN, EBM DR EIoE TR ERN
EX B%, BrRRIlFESERFITER (XEAREZEM PostgreSQL 9.5
FHEFER, LRI ARIRESIUET MEFITRA BB L ETRR) -

EXPLAIN ANALYZE 2 7=8Y Planning time@ M\ —1>E TRV E B £ R E @RI HT T
PRIEZRRVEYIE], HP I EERANES,

EXPLAIN ANALYZE Z =B9Execution

timeBIEITE B IFI X AT IE], LI TH AL BRI fd g 23R96Y 18], EREFEIEMT. ES T
WWQ%W%EEEﬁﬁBHm%mﬁ%WWE,Eﬁﬁ@%ﬁﬁ%m%A\%%ﬁ%%ﬁﬁmwﬁw;@
B ARATAFTER

i g 2B B R BWITE, R AAFTERMRA 282 - MTHISEaEHAE N, EE& 1 L2 (BEFORETIAFT
m)mwggmiﬁoﬁﬁﬁﬁ%%@ﬁ%ﬁK%WMH,Eﬁ%%ﬁ%,#Eﬁk@ﬁK%memN
ANALYZEZ &,

I3

H
[=]

LA AV 75 7EFREXPLAIN

ANALYZEFFEEERVIZTTE B EmMBE A — M EWHNEENT. Bft, BT FA2BREITRERLE ik, K
LTI |/O B IHE B EIETEN. EX, BEXPLAIN

ANALYZEFRIBNIIRYE 2 IH0 e =R ATV, 55 TiRIFARSTIAAgettimeofday(|IRIBAVHEE Lo RP] LS
pg_test_timing TERE EFRIVARSE AT FHTH.

EXPLAINGG SRARZ ARSI ME R S ORISR BYAFE NEIRIE e I8, —ME/N\HIR LRI R BERIRE AL

EaAEF, MRIZERFBGITAREES, FERIEE RN — BRI E/NIRIEZE—TAERIT X,
—PREAFE, E—PRAE—MEERERNERL, (RELFS2R/RE—NRFEEITL, mMTAER5IZE
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AR . MAEFINRFSEEAE R MG RE — REE T E RO EZR, RAILBIINIERNEES
E—RSIBEENEN FEMEBAEEaimEmaIpolygon_tblFlFHIT) o

TE—EBRH, KERMEANGITHEFCRLESRY, BRXFFIFHER, —MXENBERREEITE R
PITHRLIMITEEBABIRERBIRIZ L 130, ERAMZAAEBILIMITEIRH:

EXPLAIN ANALYZE SELECT * FROM tenkl WHERE uniquel < 100 AND unique2 > 9000 LIMIT 2;

QUERY PLAN

Limit (cost=0.29..14.71 rows=2 width=244) (actual time=0.177..0.249 rows=2 loops=1)
-> Index Scan using tenkl_unique2 on tenkl (cost=0.29..72.42 rows=10 width=244)

(actual time=0.174..0.244 rows=2 loops=1)
Index Cond: (unique2 > 9000)
Filter: (uniquel < 100)
Rows Removed by Filter: 287

Planning time: 0.096 ms
Execution time: 0.336 ms

25| RGBSR SR ETHFRERTITETEM. BRKF RIS SERIIMMTZER
RIEIERTT, EIEKFRRIITIHHEEA 2

H EE T ST B E T P2 AV AT IEl, XHFAMEITERIR, XXX —IEITHENEREE R A LR
[Blo

JAFERDERMUIIR. WR—DMIHERART — M AHBEETHNSEE—MRE NS — MR
TPRE, ERELERS—MIN. BAXMER T, T2EBZILETERLAEEZEmE — MaA
FRIRE D XRSBNER—DFERBMENS, EERMERELIMITHPTZEIR. S5, WX outer

(EB—1) FERBEFTEEEREBENT, inner (BN FEARSWERF BREINFERIEELTERN
H(EMTT. EXPLAIN ANALYZEZGEIHAEE] inner ITRVEE &, FUFERENRELRIEFIMT. SBEZ outer
S8, X inner FIH IS SFHRERIEIFTIT R BEE M AT LR inner KR FFAITEG

BTSRRI, BitmapAnd A BitmapOr 5 R R @R E T IR EFTITH AN E,

BE, EXPLAINK ZRARIEs 4 a0 MR =

BF, ERLEERT, PITSRIUTHITEED R, FNRENL RO BRSEE T XL S TTEF
FEATT,  (HEl, XNEABSXERBAppendZiMergeAppend TR F IR A%, )

RAXMIE SRR, REMEXPLAINGIHE P& BEX L =, FHERSubplans Removed: NBIARIR,

MINBEEANFRITER
BHFIHER

MPAVEL—TFTI, EWMNEFEEIT P ERBERRIITR, XIFEABENE IR AL,
AN RGBT X I RIS ITHE B T — MRIRRIN 48,

FIHEEN—PEDREES NRARS FHIMBI R, DUNESNRMES| GBS R, XEEBREE
pg_class&Mreltuplesfirelpages?|F, FATPILAEXMU TENETEEXLES:

SELECT relname, relkind, reltuples, relpages
FROM pg_class
WHERE relname LIKE 'tenkl%';
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relname | relkind | reltuples | relpages
---------------------- Bt
tenkl | r | 10000 | 358
tenkl_hundred | i | 10000 | 30
tenkl_thous_tenthous | i | 10000 | 30
tenkl_uniquel | i | 10000 | 30
tenkl_unique2 | i | 10000 | 30

(5 rows)

XER(TPILUERtenklB & 1000017, ERNRSIBBEXAETT, BRERSIZLEFIMESZ (F&7E)

HFRUEZEE, reltuplesfrelpagesT™aR B EH#THY

, Ak el EsaSE S INE, BIITMVACUUM. ANALYZEFR 1 DDL 65% (FIS0CREATE

INDEX) &Hro — N FAHEEFRMVACUUMTIANALYZEIRIE (BIUIER) LBy NEMIZEF Hre
ltuplesit#f, XBLBHT —MEMME. TEABRF, NXEFRFEREEpe_classHHIEIBVERILA L FIRY
YRIERRT, XEER—PMERERE M.

REHEWRZRARPITH—E D, ANEIERGIEREIITHIWHEREF A,

FHit AN EFBHEWHEREFAIRNERE, BFFEWHEREFAIFRENZARTTHE G,

AT X MESHE BFMEEpg_statisticRFEHRH, 1Epg_statisticFRAYIEANALYZEFIVACUUM
ANALYZEEs>8%7, HERBEMME BUMERINIERT) o

R T BiEEEpg statisticz b,

FIREHRITE BN EREEETCNME P stats. pg_statstFi&It NEEZ51%,

mE, pg statsEFTE AZSAILUREND, Mpg_statistic REERBR A IREY (XEEA] LIS S IEIRAA - M4t
EE%$EW—%E@AW%WW§W%EO%ﬁmmeW@ﬁﬁQﬁﬁ%ﬁ%Pﬂﬁ%%>o%w,ﬁ
NG

SELECT attname, inherited, n_distinct,
array_to_string(most_common_vals, E'\n') as most_common_vals

FROM pg_stats

WHERE tablename = 'road';

attname | inherited | n_distinct | most_common_vals

--------- P

name | f | -0.363388 | I- 580 Ramp+
| | | I- 880 Ramp+
| | | Sp Railroad +
| | | I- 580 +
| | | I- 680 Ramp

name | t | -0.284859 | I- 880 Ramp+
| | | I- 580 Ramp+
| | | I- 680 Ramp+
| | | I- 580 +
| | | State Hwy 13 Ramp

(2 rows)
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AR, XRTETRBZAERNGI, — MW FBETFroad® (inherited=t) P92 d&ER,
B—"NHBfEroad®&4A 5 (inherited=f) o

ANALYZETEpg_statisticRFREHNEEE (FalEE 1 5IBmost_common_valsFByE A histogram_bo
unds#e) PILLAALTER TABLE SET STATISTICSSr 2 AE—7IRE,

FE BT BB T Sdefault_statistics_targetitfT2E18E. BaiMEIARRSIZ 100

M, RAZREEIFIRES LM S B EWREIT (RN BLEE RN EIESRNT])
HAMZEpg_statisticRBEFE T BL =], H BRZRR S LN ERITEGITE,

AtbZ T, tRIRRRGIFTRERE & LIRS R LR E 2T,

BEMABEREIHE SBIEA R LZE .

TESIHER

EEUEIRTEEFaOTAENS M IEEREKMIZ TEEEI R TITRIES I, MNssaEaRig
ZPFMHEMUILIRIIAY, XMERIGEIIEREREKRIE R NEIHILR. BT EMIZITHER R
E§§UE@W£EE, ENTTERIR RIS REBMAIR, I, orySQLBREIITEZTAIHER, EREMIEXEE

/N0

AT ARERFHEHIFE BN, FRUABIREEIITREZTaITER. HLBIRY BT EENR (ESHRT
NEHERWR) KIETRSHBREERABIIEGHLITER.

FITE BN R A LIEACREATE

STATISTICSEp 22, XIE—TMWRMBIEMNNELE T — P ERICREZ ST AITE BB MW, KLErREUE
W%%ﬁMM%%?%%%—ﬁiiﬁ$,ﬁ%%%é%%ﬁﬁﬁ)RGWOW%ﬂ%EEME%ﬁmmm
_ext_dataBHZFE R

ANALYZEETERAFKITEEBNSISGHE ERNRITHELRKI BT BRI ER. ATHANRY SBERNE
RIBFIHER EAr (BT —TFTR) 1BAMIEN, BANRITEREMESRESBE AR BRITHE
B, ANBESHELREEY BAIHE R Z LA E,

TNEAVNDITESRIFRYT BAHE R,

BRI

RE BN —IY BAIHE RIRERERH, XEEHEETINE X PEARIS. WRFIapIERIFNRE L
REFIDBYE, BIAEMNMTABHEENaEERETFAbE, HiIpiRyIbRIKHTIa, F— 5w
MBWRIEIEES, REURMNZ(EE T ERMBR L, ~Y, LR EREMEESHTEIMRETE
WIE BN, BIURGIFZEN T HEEMmEBMRIEN. BBEE— T me2EviEdEES, haERE
Pz [B]BVER ) KBX, XEEP] LAFRIK AR ER 70 BRE R R o

REERBNFEERE 7 A EE MO ERT. IR — P EWE SRR S| LRI, RHi5]

FRFHEAZH—FREERIRT . BRIORLERHRHAINIR, SWNIERREFAFRIRI, &
BON SRR B,

2 EFANRIZEE XRBRIBIES, ANALYZER] LIREEESIIRIBYNE, TEFTA YA BBIKHIZE RIaE
ZERRIARISRI, FIEBIEWERIRSINHWABEE — P RIHE BN R —EHIAYIAE (Fdependenc
eSIEIEX) o EIWRMsREXMT AL dependenciesRITEE, LUBGEANALYZELL N EEAE WAL
BRI,

XEE— M REUR I IHE BRI T

CREATE STATISTICS stts (dependencies) ON city, zip FROM zipcodes;
ANALYZE zipcodes;

SELECT stxname, stxkeys, stxddependencies
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FROM pg_statistic_ext join pg_statistic_ext_data on (oid = stxoid)
WHERE stxname = 'stts';

stxname | stxkeys | stxddependencies

_________ e
stts | 15 | {"1 =>5": 1.000000, "5 => 1": 0.423130}
(1 row)

XERLERYL (BR) T2 RAES (HmH) , ERHN1L0, MmpmHIRES2%EVENE, EXREERS
W (58%) BZ MR,

P RESGEISIE S FERES, AUBEEFEHRSRBREEN A AR, ST
S A,

ER ERAR I BY PR

SRR BEEZEERFEFT (RIISEEELR) MEFEEEKIN
FARY, REKRBAER. TEATIIREEH LAY SE LRI MR RIFEF ARG,
WA AN REEEEFA. LIKESIEE A EMZETAF M

TR UK B ITEY, AXEREE Y RBVF_ ERVFRAFBREBRA BRALLE IR, NRENZIREN,
IEREITRZES T, BERMAEENEHEE. FIW, LE—PXIFHEN

SELECT * FROM zipcodes WHERE city = 'San Francisco' AND zip = '94105';

M 2SR

iz%ﬁm BlcityFa], RAEARNTEEE, XZ2EHN. ~I, BEEMRESTRE TENES,
M es

BHFEFBY RIS

oy

SELECT * FROM zipcodes WHERE city = 'San Francisco' AND zip = '90210';

A, RERIGOTHE BT AR H IR USRS B RHRXE o

FERZEMFERT, IMRICEBEZEMEN. i, FNBEFTRIEEE— P CUX A RIEERERIMT
MEBREREEIEH, BRNRTBXF, RIBUKB RIS E— TR TRIET,

ZIL R X EITER

BHGHE REREE—FITRIX ENHE, FHEGZ M (BIMIGROUP BY a,
b) BY, MRMRIFBRERIIFGITEIE, WNAIKDEMENGITERRER, SEOEEATFRIT,

AT BUEXAMETE, ANALYZER]LUNFIBWERIX ESIHE . MLUBT—F, NG —MrIRERYSIHSHX
HEBRIILGEN, ARREN—REIE—FHIHEENR (BndistinctBIE X) FBI7IAUELTE
o RENHIAPHIHBIFIHE e RERVAH S E WS HE.

M7 EIBVGIF, ZIPARASRFBI A XD EITH R BE BT

CREATE STATISTICS stts2 (ndistinct) ON city, state, zip FROM zipcodes;
ANALYZE zipcodes;

SELECT stxkeys AS k, stxdndistinct AS nd
FROM pg_statistic_ext join pg_statistic_ext_data on (oid = stxoid)
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WHERE stxname = 'stts2';
=[ RECORD 1 J-----mmmmmmmm oo m oo m e oo
k | 125

nd | {"1, 2": 33178, "1, 5": 33178, "2, 5": 27435, "1, 2, 5": 33178}
(1 row)

XRRE =MFIAEAE3ZLI8MRIXDE: ZIPARHIN. ZIPAASAET. ZIPAAS+HEm+E (FL X F&
g%ﬁ%—ﬁ%—%mm%&’Eﬂﬁ%ﬁ@ﬁ%ﬁ%%)o%—ﬁﬁ,ﬁﬁﬁMWﬁéﬁﬁﬂﬁyﬁwﬁﬁ

BRI LRB T ENG A S DR HEER T SE T BTG IA S e EZndistinct It E BN R
SN, ANALYZEEIM S EBOR R,

ZITMCVTIIER

NEHFEN S —MAEITHE R E2MEET=.
XA B LOW BN FIEATIE R ERBELT, BRENTES MY LEEFRMHNEN, HEaSETEMVEIRMEIT

o

AT BEXMETT, ANALYZER]DURERSILE S ERIMCVEIR. SIHRRHIAIN-

distinct RHEEAN, WGP AERIF D H T AR FER B T SLRAY,

EXMERT, BEEBERWL, FAMCVIIR (SIEEBIEMN-distinct REAE) 7T AHIIE,
FHit, XUEEERMovIZIE XS R E B IR ALY A EHE.

PHEFIEBRG), BEERIBRIMCVIIRAERMTLLTAR (5BEHENAIHEENE, ERE— TR
FREMCVAR)
CREATE STATISTICS stts3 (mcv) ON city, state FROM zipcodes;

ANALYZE zipcodes;

SELECT m.™ FROM pg_statistic_ext join pg_statistic_ext_data on (oid = stxoid),
pg_mcv_Llist_items(stxdmcv) m WHERE stxname = 'stts3';

index | values | nulls | frequency | base_frequency
------- T L S S S
0 | {Washington, DC} | {f,f} | 0.003467 | 2.7e-05
1| {Apo, AE} | {f,f} | 0.003067 | 1.9e-05
2 | {Houston, TX} | {f,f} | 0.002167 | 0.000133
3 | {EL Paso, TX} | {f,f} | 0.002 | 0.000113
4 | {New York, NY} | {f,f} | 0.001967 | 0.000114
5 | {Atlanta, GA} | {f,f} | 0.001633 | 3.3e-05
6 | {Sacramento, CA} | {f,f} | 0.001433 | 7.8e-05
7| {Miami, FL} | {f,f} |  0.0014 | 6e-05
8 | {Dallas, TX} | {f,f} | 0.001367 | 8.8e-05
9 | {Chicago, IL} | {f,f} | 0.001333 | 5.1e-05
(99 rows)
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RN RS WAHSBERIUITX, SRR (FEFE) £9790.35%.
HENEAINE (REGRISIIIRITE) X0.0027%, SERHHERI G,

BT KPR SR —REANIIRAS LRIEMCVAOIT R, NTFXELEAET, BROITHNSSERER
BRITIT R &N, RERBANALYZEM LB 8]

A ERJOINFBIEHIA X 2s
FMAILE—ERE LAZRNJOINIE TR ENLEE. ZREANTARRE, HIEEFTE2—LEERNIR

o

T ERENEREEE, I

SELECT * FROM a, b, ¢ WHERE a.id = b.id AND b.ref = c.id;

X285 P LB EBHHRIR IR E A ERIR. B30, ER LIER—IMEAWHERESfaid =b.idiEE A2 B
NEWITHL, AEARIM—PWHERESFME CIEREIX MNERR, ET R UeiEE B M CARBERA
SRPFRVER, HEBRILUEZ AR CABEBERS BIER —

AKX AT, FAAGINERTERI AR C

pYIB-R/RAR, MEWHEREFRR AR BEMARM W ZIER (vorySQUINITEsFRAIPR B E AR £ E M 1M
ANFZlE, FUESTIAXER R —BIIER) .
EEHN—REXENFRNERPIRMEL BEIENFUNESR, BEIITHHE LR EE EXRES

Hit, MEEEZHENTHITREAZ LRSI E I,

?%?gﬁiﬁ&ﬁﬁﬁiﬁﬁﬁ,%ZK%%%%@%E%Wﬁo@%ﬂ%%ﬁ%%%ﬁ%%%ﬁ@%%
[AGFEEUE Ko

ST NEANERUE, KFE LRI RN EEH—AHEER, EENNCIREBERIK
BYBY Bl A TA X o

SEXZBIMAKY, vorySQLAXIERE NSRRI —MMREHTER, CREREEERAEN
%ﬁ(ﬂﬁ%@@%@m)N%Mﬁﬁﬁﬁ%@&%)oﬁ%ﬁﬁﬁﬁﬁb,@%#K*E%&ﬁ%¥mﬁ
.

LT RINERRY, MxEstAEEE (N) EENBEEIWERE, i, ZE:

SELECT * FROM a LEFT JOIN (b JOIN c ON (b.ref = c.id)) ON (a.id = b.id);

REXPMEWLRFE EMFT—PIEEEML, BENNEXARE, FENNRAEEEFI—ITTELEB
M CRERERTHT, Bt RIX BN ERINF BT A% EXNIUTIER B 2

C, ABREAERIIZER L,

AN, XPEWERIE—MeEML E8IEEIE LD, BHEERER T, MXIEssE plaeiiE ZSMERINFE
BRe8. I, 4%

SELECT * FROM a LEFT JOIN b ON (a.bid = b.id) LEFT JOIN c ON (a.cid = c.id);

K ABERERS B CEZEEMM. ZR1, RBFULL JOINTTRARERIMF. KEHHRLEFT
JOINELRIGHT JOINBYSEPRE R ERTE FAMAZE L o] IR EFTHES o

EIUEEIEE (INNER JOIN. CROSS JOINSLAAEIRAIION) TE1E X _EFFROMAFI LN KR Z—IFHY,
Ht eI RERIM.

BB AR ZHEEARIOINF AL RERINT, BIAR LIFERIvorySQLEWMXIESKPAE JOINF R =SS
ERINFAREN R fi0, XEN="E01E81E LEFMRY:

SELECT * FROM a, b, c WHERE a.id = b.id AND b.ref = c.id;
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SELECT * FROM a CROSS JOIN b CROSS JOIN c WHERE a.id = b.id AND b.ref = c.id;
SELECT * FROM a JOIN (b JOIN c ON (b.ref = c.id)) ON (a.id = b.id);

BORFNESFALIZBEBIONBINE, BLAE - NME=TEEELLE—METHR _EBIETE)I D,
XPMRNTFTRE=PRNVERME BT BN, BNTHERZNE, rREmERSERE 7o

Zog B EE B NIOINRVERZINT, AT LUEETTRZSEjoin_collapse_limitig &/
HEEAEEEE FXAaT1e).

g@%ﬁT%@E%WE%%ﬁﬁﬁﬁﬁmﬁ,ﬁﬁﬂ&ﬁ—f%ﬁﬂ@Mﬂ%E@%mmﬁﬁﬁoWw,

SELECT * FROM a CROSS JOIN b, c, d, e WHERE ...;

R Ejoin_collapse_limit=1, AAXBLRIBFKIZ I A EREE] B,
REBEZRIHEHENRE, BHFANRERERE, EXMFIFHR, IsEsEZEINFHE R T 5.

IR AT AL R M AN eSHIERZE — 1A BRIRIS, NERN BB ENEZE X 5| S ARIZE £ T RIE 1
Tilo  WNSRAN BRI 7 — MERRRERINE, (RA] OB JOINIE ARIB i — 1 BHMINF —
RigfRANE — MBI, Tl HEFHITRR,

— PNEFEAIAR ML B AREFEWEEI TN INRER T, fi0, SE:

SELECT *
FROM x, v,

(SELECT * FROM a, b, c WHERE something) AS ss
WHERE somethingelse;

XM o] sErE A B &R pIAERT I ; ZAEBISELECTANDR AN EIS | BAENM S, 825 EX
FERUNEE, B, MSZHBFEREERNERE, B2

SELECT * FROM x, y, a, b, c WHERE something AND somethingelse;

XEFEBEREN— MR FEWBIFLERITR (190, outer IWHERES A PIRESTIE X ELEEI A

F, XERUBRT AFBTFEIT,

Ftg R T T E BN EZERL) . B2EN, FIIEM T I8,
E?%i%EE%%E&@@%WT%ﬁ@I%E%E%@@Oﬁﬁ%%%%@ﬁ%,Eﬁﬂ%%ﬁﬂﬁ%
ERRIEHUL K,

REE I from_collapse_limitMNFROMITE =SB EW, MR EEEdFE HIRA FE SR REE
REGEEE RN, Ro] LUBT A SRR ME TR S LI E A TR L8 2 BIESE T4,

from_collapse_limitAlljoin_collapse_limitdyep &2 481A, HAEIIRYLFER—HSE: —M=HIRRIZSRIE
RiEF&El “FEN , SI—1EHRHEENEZETE L. B8, REAIEoin_collapse_limiti&E Al
from_collapse_limit—#¥ (X#F EEEMFEWNITHEM) , E4Hjoin_collapse_limitiIZEH

1 (NRIFEA B EETHIEREINT) -

BRI LIBENISERAENE, IR AR E R T KB 8 Fz T 8Y 18] 2 (8] Y F 1,
EFE—NEE

BB LYUIEF P e R B EmAAREN IR AT Ea — LML PMIERFEES AR,
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SAEmER

FEEAZDINSERTH, XHBMREXHERTEREM—RIERL (FEEE SQL

B, XBIRETHIGAEBECINIT BIFLERITA HCOMMIT, RLEE R IKER SEB B IRRUR 7 XL, EXM
BER MRBEMETMBEHEXETNZERLERET) o MRMAFE—MENEBIRIIMESS, IvorySQ
LEANE—MRIEMIITHIRS TIF, E— MNESPHAMEEAN—TMEIINFAZE: WR—MTBIENEN
NIFFB Z BB NBITTE SR ENR, SXIF AR RIS ENRVEIE T,

fEFCOPY

EARCOPYE—FKenSHEHMIBICE, MAE—RIINSERToS, COPYSR<LENEFHABITMMWIH;
ERINSERTHBARE, BEAREBHEEHNSHHINEBE D,
ENCOPYREBEFKen<, AUFAXITGABRRERI LI KA BETHE

WNRIRTBEEFRCOPY, ABAMEAPREPARERBIZ—PMINEINSERTIEA AR, AEIRIEZEEEAEXEC
UTEZ R, XIFmieiR 7 BE DATAIMIIINSERTRI AR, AEEEO AR A IR % I0AE,
RIS FEEONERN “MEEE” -

BAE, ARAKETH, BECOPY/LFRELLEAINSERTIR,
BIBERA T PREPAREH BB 2 MEA AR — 8B —F 5,

FEIIFMIESH, COPYELEFAICREATE TABLESKTRUNCATESER, HXMIERL T, THFEEF
WAL, EAFE—DMHERIBER T, SaMBABIENXHNEEFEERER. T2, REZHwal_leveligE
Aminimal (EBFAE RIS SHME WAL) BYA =N AXME &,

BIFRES|

MRIREEFN—DHOIRAIR, RIRAVSERRERZE, BCOPYHREHNZENIIE ASt/BREE
EARS ARFEMIENTR LSRRI BHAS ITHRHNNIEEMTHEE R,

NRIREENINEREMAEILIE, MERERS. HARAEENCRERS|I RIEERITFRIL Fo
S8, ER DRSNS, HEHIEERABRBIEELRER= M.
BNVEMRE—RS I ZAEBR2HFAZREE, HAE—ANOREHIVEBEROLEER DRSIPTREZER.

BRRIMBLIR

MZRS|—FF, “ptits” MEIMBLIRLE—ITITRERERES.
FHit, SeMFRIMBLIR. MABIEAERERAIRSERH,
B, HABIEMLRGA B ERIOERERZ B FE T,

FEZRE, DIMEDSEIMBRARRIIBE N FARPH AR,
BMTRE—NERSBVHLERLREN (ANE— ML SERASHNETTHIIMELNR) FI%RAI%E
Ho BAHBBHITESEMASESH Y IEL I BN,

BN REER RRE B E B SRR AN. REBAKRSEIEN, PIEFEE (MMUXEHRE) M
E#E%@%%%OW%%N%%&%Kﬂﬁﬁ,%ﬁ*%ﬂ@ﬁ%ﬂﬁ%ﬁ%ﬁﬁAﬁﬁﬁ%ﬁ%$%$

ZJo

@90 maintenance_work_mem

FEENKEHIEN, IRFI% Amaintenance_work_ memBEEZ £ 0] IBGHEEE, X MNESEthn] DIEEBNINIERC
REATE INDEXER<SHIALTER TABLE ADD FOREIGN KEY#Er<>,
TASNCOPYREREAIER, FTUXMNENEEEIMRER BN — DA NI A B .

I hH0max_wal_size

ImEYIB A max_wal_sizeBL B L &0 p] LU AEEIRENFEIR,
XERAEIVOrySQLAHARENERR ST ERBALELL TR (Rcheckpoint_timeoutAcELEETE)
TN, BB ERE—MOE R, FIEETESTER S 2R L.

BTSSR BT IRITIE Imax_wal_size, FTEBINE 238 o] LI B
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B AWALIEFARE &

B WAL

RS RESIE— PN ZEPEPNAELUEN, AR ANEREHIT R EMED LNIEAENIZE WAL
HUEE R, N THIERNAIERIESE

WAL, @idigwal_level& & Aminimal. ¥Farchive_model& & Noff AR max_wal_sendersi@ & N E R
IR E S, BREZIENE, BAIXEREFTEEFHRS,

BR 7 8RR 3 WAL & ixE A8 WAL

HIERIET (B Z Ih, XA Sobn LR LS TR, HNMNRwal_levelEminimallf HHBIFES (ST
£5) pIRIEM T ENERNERNRS, WEMRETRS WAL, (EIFEZENIT—Msyncm T ES
WAL, efae B/ NNARIMMRIEBERZS) o

EEIEITANALYZE

NEFAERMREZMIT T RPIMIED MG, HAERRIIEFITITANALYZE, XEIEARFHEBF AR
SR, TITANALYZE (FEVACUUM ANALYZE) RIFFLKIZR B RIEMAITE So
MRRBEGIH IR EIOTEIRTN, BAMRISESIMLY IR ESNRE, SHEEER LT
BT, FEIXRNE, MRBAT autovacuum SFIFHE, BRI EEEBNEITANALYZE,

FTFpg_dumppy—LeiEig

pg_dumpERRNEREHAS N A FENE T (BREeE) 15

BRATGERHE N pg_dumpiLfE, MBEFTMHM—LAIMIEE (FEE, XEBIEATME—EE,
ﬁ‘ﬁﬁ%@ﬂ%?jﬁ@ﬁwio BIFNE S ER T ERpsqlE N\ — X A& Apg_restore A—1~pg_dump!/34
XHEHN) o

AIABR T, pg_dumpfEACOPY, H B I EEEM— BRI IR ERT,
ERR/INOMFRHERE, ARCIERSIMINE, EEIMEBERT, —EESHHERBELIE
B, RBREMEIZ:

« Jmaintenance_work_memAImax_wal_sizelde & 48 (BItb I EREAN) E.

- WNSRAER WAL
IR E R, TEMENZERZEATN]. TRNEME 2, L@ Farchive_model&Eoff. Hwal_le
velI& & Aminimal LA max_wal_sendersitBERNZE (FERAdumpgl) REIMEA.
ZE, Belh&RIEmNEFRIT RTNEMED.

+ KMpg_dumpApg_restoreBYFH TR AN M ER N HITLRHA B BEANREFRESHE, B
B - PRI F TR E N ZBE N IR R L RTTIR VB[ 2RV

© EBREONZE—NE—FBSHMERNEME, X, K-13(—single-
transactionsp < 1TEIUT @45 psqleipg_restores
SEEAXMRTE, BEE—MEDREBROREIREMIE, PIRaEZFoZNIE 7RSI T
1Fo RIEEIEIEIAVMEXM, TIREFohBEIEEF, NRIMEA—ME—FSHEXHET WAL
)31, COPYsp<-RE1T1E&R,

© MRETEHIRERSSR B2 CPU A, AJLIEEMEApg restorefy—
jobsIEIN, X AVFHATEIBE ARSI IBIE,

- ZJEIETTANALYZE,

— NS BRI EAETEERACOPY, BREEA MBI ERRS|, HETBE AR INE,

Rt BN — MR EHIBEMEN, NRMAEBERPBLEREAR, REEARMRHAERRS IR TEHA
HHBRBTIE Mmax_wal_sizehAEH, BRAEXLIENmaintenance_work_mem; AR EUEFIEER
SIFMINERIRELM 7 iXE, HEFRESIEETMEHITANALYZE,

FFALE

BAMRHIEEN —MRILERIESICTEAEE BMER R ERSEATTMTE) o

SR, FAMZBERIRNBIEZERY A, HLINRIAEIIE R AFEXMRIE, IvorySQLR LIRS E RITITE
HRo FEXMBERLT, RAILIEER TIIECERIZS1ERE, FRT FESILAY, EEEEERA RIS R M EAER
AN, SXEGEREAN, IBERAIRMERSRF LT EHIREERIIEBIN L,
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- BEIEEEENMIERRME—TMNFFIXE RS L (BIRAMEAED) o SOBBR T FTA B EIEFE/
O, BREIEFMHERFIZIFIANNTFE (FIRRAIMK)

- XHfsync; TNEERIIERINEEE,

» XHlsynchronous_commit; PIEENREET IRITRGIIBWALE NHiE . XM B rIse = EEIEEFRR
ST RESELNNG (BEREBEEHS

- XAfull_page_writes; TEHEEEIZEHIEE No

- B Nmax_wal_sizeMcheckpoint_timeout; X=FEMERBIMZE, EXIENN/pg walBIFEHEERK,

- ST ASHERRBEREWALE N, TEXRIEREFGRIN LS,

SRS
EE2 50

HIRETRRIERMIEN—THIREFERSES — N UEENTIE, MimbIEIREsEREPostgreSQL,
IvorySQL, MySQL, Oracle, SQL

ServerZ, THIER—MEBNRUMENEZNTRE, EENTIEENRIED LSBT T IEE. NERLW
BEAEBEEFMEHAT ERETRS, N7 RIS T HINET, HERRESIEERKR, SIEELR
REEFHITERNN BT,

TR RBIEEN RGNS FEXK:
- IBENSIREERFN TR AHREIEERSREIE BRI T IR R SENIMIEERS L

BT,

- EBENSREERSN TG REMIEENTIRE. BRI ERSIELREIE L. RIS, B
TEARR, SBEBEMNSRENT AT,

- IBENEIREENSER M ISRAEN LR, RENENRERE N SRAIET.
- EBERNIMIEES S ESG RN RES TIRYUERE, MBS ARG HIERERIL,

T T EOra2Pg

Ora2Pg @— MRBMW T HE, ATH Oracle HIREFTHZE IvorySQL AR, BIEZEB Oracle
WIRE, BRI ENSEMEEIR, AEERn] LIEEEE] IvorySQL #3EZER SQL BiA, Ora2Pg
B LI IFE T A2 Oracle #UBEZIAB MW EFIRE T, FE BB —LE Oracle HIBREFE] IvorySQL
BIEED, TIEERZHHE, HETHEEE(A Oracle

FARENIR, MABERMEREEOracle BB ZEFTENZS 2,

Ora2Pg B3—1 Perl filA (ora2pg) LIKz—" Perl i8R (

Ora2Pg.pm) #p%, M—FREMNEEMBELERECE S ora2pg.conf, EE1EH Oracle #3EZERY DSN
F—ANBT%ER) SCHEMA

B Tz fE, RFEBZRESHRLEE: TABLE (B1FLERMERS]) « VIEW. MVIEW. TABLESPACE. SE
QUENCE. INDEXES. TRIGGER. GRANT. FUNCTION. PROCEDURE. PACKAGE. PARTITION. TYPE. INSE
RT @, COPY. FDW. QUERY. KETTLE LLEz SYNONYM,

BRIMBELT, Ora2Pg RH—1 SQL X, PILUET IvorySQL & s T A psql
PITSHOSOLX M, HHTEIRTHEE, PIUAREXHRISE— D ERSUEEN
DSN, E#ER#UIEMOracleS N\ E IvorySQL #3EE+,

R ora2pg A

view =

trigger B, REBR TREF TEIME
sequence =

function =

procedure B, REBRTREEFLESHIA
type B, REBRTREEFLESHIA
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https://github.com/darold/ora2pg/blob/master/lib/Ora2Pg.pm

materialized view &, RLLIER NEEF T ENHIE

T#%Oracle#iEE = IvorySQL

MBS
linuxiriE Oracleffr A lvorySQLARAS
Centos Stream 9 19.0.0.0 4.0

THINE LS
ZEPerl

[root@localhost /]# dnf install -y perl perl-ExtUtils-CBuilder perl-ExtUtils-MakeMaker
[root@localhost /]# perl -v

This is perl 5, version 16, subversion 3 (v5.16.3) built for x86_64-Llinux-thread-multi
(with 44 registered patches, see perl -V for more detail)

Copyright 1987-2012, Larry Wall

Perl may be copied only under the terms of either the Artistic License or the
GNU General Public License, which may be found in the Perl 5 source kit.

Complete documentation for Perl, including FAQ Llists, should be found on

this system using "man perl" or "perldoc perl". If you have access to the
Internet, point your browser at http://www.perl.org/, the Perl Home Page.

2R DBIIRIR

DBI, Database Independent Interface, 2 Perl 185 EEEURENZO

TEBIUE https://mirrors.sjtug.sjtu.edu.cn/cpan/modules/by-module/Plack/TIMB/DBI-1.643.tar.gz

# tar zxvf DBI-1.643.tar.gz
# cd DBI-1.643/

# perl Makefile.PL
# make && make install

Z#DBD-Oracle

TEPMIE: https://sourceforge.net/projects/ora2pg/
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https://mirrors.sjtug.sjtu.edu.cn/cpan/modules/by-module/Plack/TIMB/DBI-1.643.tar.gz

BWENBTE, MM IBTE;RANIE XORACLE_HOMEFIZ L & AfITivorysql B N B IEL &

export LD_LIBRARY_PATH=/opt/oracle/product/19c/dbhome_1/Llib:SLD_LIBRARY_PATH
export ORACLE_HOME=/opt/oracle/product/19c/dbhome_1

# tar -zxvf DBD-Oracle-1.76.tar.gz # source /home/postgres/.bashrc

# cd DBD-Oracle-1.76

# perl Makefile.PL
# make && make install

Z4EOra2pg
TEAAE: https://sourceforge.net/projects/ora2pg/

# tar -xjf ora2pg-24.0.tar.bz2
# cd ora2pg-24.0

# perl Makefile.PL
# make && make install

BN Z2EETF /usr/local/bin/B R T

RERFIE:

# vi check.pl

#!/usr/bin/perl

use strict;

use ExtUtils::Installed;

my Sinst= ExtUtils::Installed->new();

my @modules = Sinst->modules();

foreach(@modules)

{
my Sver = Sinst->version(S_) || "???";
printf("%-12s -- %s\n", S_, Sver);

exit;

# perl check.pl

DBD::Oracle -- 1.76
DBD: :Pg -- 3.8.0
DBI -- 1.643
Ora2Pg -- 24.0
Perl -- 5.16.3
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RENIRTE
export PERL5LIB=<your_install_dir> #export PERL5LIB=/usr/local/bin/

=== Rim/EETIE

EiffroracleRIHEE RS 1%AE

BEGIN DBMS_STATS.GATHER_SCHEMA_STATS('SH'); DBMS_STATS.GATHER_SCHEMA_STATS('SCOTT'");
DBMS_STATS.GATHER_SCHEMA_STATS('HR'); DBMS_STATS.GATHER_DATABASE_STATS;
DBMS_STATS.GATHER_DICTIONARY_STATS; END;/

ERRIRITRAVRE

*"“bash

SYS@PROD1>set pagesize 200
SYS@PROD1>select distinct OBJECT_TYPE from dba_objects where OWNER in

("SH','SCOTT',"HR") ;

OBJECT_TYPE

INDEX PARTITION

TABLE PARTITION

SEQUENCE

PROCEDURE

LOB X
TRIGGER

DIMENSION X
MATERTALIZED VIEW

TABLE

INDEX

VIEW
11 rows selected.

ora2pg RS
BcEora2pg.conf:

FINBR T, Ora2Pg=Eik/etc/oralpg/ora2pg.confld B, MEXHFE, BREHNIT: Jusr/local/bin
Jora2pg

cat /etc/ora2pg/ora2pg.conf.dist | grep -v "# |grep -v A$ >ora2pg.conf
vi ora2pg.conf

# cat ora2pg.conf

ORACLE_HOME /opt/oracle/product/19c/dbhome_1

ORACLE_DSN dbi:Oracle:host=localhost;sid=0RCLCDB;port=1521
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ORACLE_USER system

ORACLE_PWD oracle

SCHEMA SH

EXPORT_SCHEMA 1 # BRAP S NEIPostgreSQLERERES
DISABLE_UNLOGGED 1 HEETIENOLOGGING/E 41& S9UNLOGGED
SKIP fkeys ukeys checks #BIIME E— FRELAR
TYPE

TABLE,VIEW,GRANT, SEQUENCE, TABLESPACE,, PROCEDURE, TRIGGER, FUNCTION, PACKAGE ,PARTITION, TYPE
,MVIEW,QUERY,DBLINK, SYNONYM,DIRECTORY, TEST, TEST_VIEW

NLS_LANG AMERICAN_AMERICA.UTF8
OUTPUT sh.sql

1 REERBT—MERNI Y, FITYPEES M IER—RY, WREEED,
NMREZEXHFREIRE—T BRI A LIRS 21 2EER,

2. FAR, EHLEdATYPEHELRMLLIZSHENS LA IRFER SIS
H, BEXMHERT, ER8ERFCOPYSINSERTS ES 2R —He B A,

3. RES LA BEE-PZBERINEE] IvorySQL
BURZER, AEEZIR/DMNFohgmiE, GRANT, TABLESPACE, TRIGGER, FUN
CTION, PROCEDURE, TYPE, QUERYAIPACKAGEZEH LA EXMIER, 57l
ERUREBPLSQLIITE OraclefFESQLo

4. JWTFTABLESPACE, EMIBRAS DIFEEXERE, T SYNONYM, &e]LL
R RAPIE BRIV N FH1HIPostgreSQLEIEZE 1% 11,

5 BINSHREWEY, — LA PLARRE, BRATHEIREER .

PUIERES:=S

" EOracle#3BEDSN/G, EOILA Tora2pglEEERE B

# ora2pg -t SHOW_VERSION -c ora2pg.conf

Oracle Database 19c Enterprise Edition Release 19.0.0.0.0

TR A TG

&% MOracleF|PostgreSQLAVT IS MR AH AE Zo N T IREN T B AR RIFIT L, Ora2PgRitus
PRIEEIRENR, PTEREMFHEIRE, DKRNESAE LR RFMPL / SQLARIEITEHOra2Pg B shi i,

%Q%EﬁWgﬁﬁﬁﬁ;ﬁﬁﬁ@ﬁ@%@ﬁ%ﬁ&iﬁﬁ%Omﬁﬁ%ﬁ&%WW%W%%%&WW%
X tl:lto

# ora2pg -t SHOW_REPORT --estimate_cost -c ora2pg.conf
[ >] 11/11 tables (100.0%) end of scanning.
[ >] 11/11 objects types (100.0%) end of objects auditing.
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Version Oracle Database 19c Enterprise Edition Release 19.0.0.0.0
Schema SH
Size 287.25 MB

Object Number Invalid Estimated cost Comments Detai ls

DATABASE LINK 0 0 0 Database Llinks will be exported as SQL/MED
IvorySQL's Foreign Data Wrapper (FDW) extensions using oracle_fdw.

DIMENSION 5 0 0

GLOBAL TEMPORARY TABLE 0 0 0 Global temporary table are not

supported by PostgreSQL and will not be exported. You will have to rewrite some

application code to match the PostgreSQL temporary table behavior.

INDEX 20 0 3.4 14 index(es) are concerned by the export, others are
automatically generated and will do so on PostgreSQL. Bitmap will be exported as
btree_gin index(es) and hash index(es) will be exported as b-tree index(es) if any.
Domain index are exported as b-tree but commented to be edited to mainly use FTS.
Cluster, bitmap join and IOT indexes will not be exported at all. Reverse indexes are
not exported too, you may use a trigram-based index (see pg_trgm) or a reverse()
function based index and search. Use 'varchar_pattern_ops', 'text_pattern_ops' or
"bpchar_pattern_ops' operators in your indexes to improve search with the LIKE
operator respectively into varchar, text or char columns. 11 bitmap index(es). 1

domain index(es). 2 b-tree index(es).

INDEX PARTITION 196 0 0 Only local indexes partition are exported,
they are build on the column used for the partitioning.

JOB 0 0 0 Job are not exported. You may set external cron job
with them.
MATERIALIZED VIEW 2 0 6 ALL materialized view will be exported

as snapshot materialized views, they are only updated when fully refreshed.

SYNONYM 0 0 0 SYNONYMs wi Ll be exported as views. SYNONYMs do not
exists with PostgreSQL but a common workaround is to use views or set the PostgreSQL

search_path in your session to access object outside the current schema.

TABLE 11 0 1.1 1 external table(s) will be exported as standard
table. See EXTERNAL_TO_FDW configuration directive to export as file_fdw foreign
tables or use COPY in your code if you just want to load data from external files.
Total number of rows: 1063384. Top 10 of tables sorted by number of rows:. sales has
918843 rows. costs has 82112 rows. customers has 55500 rows.

supp lementary_demographics has 4500 rows. times has 1826 rows. promotions has 503
rows. products has 72 rows. countries has 23 rows. channels has 5 rows.

sales_transactions_ext has 0 rows. Top 10 of largest tables:.
TABLE PARTITION 56 0 5.6 Partitions are exported using table

inheritance and check constraint. Hash and Key partitions are not supported by
PostgreSQL and will not be exported. 56 RANGE partitions..
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VIEW 1 0 1 Views are fully supported but can use specific
functions.

Total 291 0 17.10 17.10 cost migration units means approximatively 1
man-day(s). The migration unit was set to 5 minute(s)

Migration levels:

A - Migration that might be run automatically

B - Migration with code rewrite and a human-days cost up to 5 days

C - Migration with code rewrite and a human-days cost above 5 days

Technical Llevels:

1 = trivial: no stored functions and no triggers
2 = easy: no stored functions but with triggers, no manual rewriting
3 = simple: stored functions and/or triggers, no manual rewriting
4 = manual: no stored functions but with triggers or views with code rewriting
5 = difficult: stored functions and/or triggers with code rewriting
S HSHZRM

# ora2pg -c ora2pg.conf

[ >] 11/11 tables (100.0%) end of scanning.

[ >] 12/12 tables (100.0%) end of table export.
[ >] 1/1 views (100.0%) end of output.

[ >] 0/0 sequences (100.0%) end of output.
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[ >]
[ ]
[ >]
[ ]
[ >]
[ >]
[ >]
[ >]
[ >]
[ >]

Fixing function calls in

SHSHAEF IR

0/0 procedures (100.0%) end of procedures export.

0/0 triggers (100.0%) end of output.

0/0 functions (100.0%) end of functions export.

0/0 packages (100.0%) end of output.

56/56 partitions (100.0%) end of output.

0/0 types (100.0%) end of output.

2/2 materialized views (100.0%) end of output.
0/0 dblink (100.0%) end of output.

0/0 synonyms (100.0%) end of output.

2/2 directory (100.0%) end of output.

output files....

AcEora2pg.conf BITYPE JJCOPY 8 INSERT

# cp ora2pg.conf sh_data.conf

# vi sh_data.conf

ORACLE_HOME Jopt/oracle/product/19c/dbhome_1

ORACLE_DSN dbi:Oracle:host=localhost;sid=0RCLCDB;port=1521

ORACLE_USER system

ORACLE_PWD oracle

SCHEMA SH

EXPORT_SCHEMA 1

DISABLE_UNLOGGED 1
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SKIP fkeys ukeys checks

TYPE COPY

NLS_LANG AMERICAN_AMERICA.UTF8

OUTPUT sh_data.sql

SR

# ora2pg -c sh_data.conf

>] 11/11 tables (100.0%) end of scanning.

>] 5/5 rows (100.0%) Table CHANNELS (5 recs/sec)

5/1063384 total rows (0.0%) - (0 sec., avg: 5

0/82112 rows (0.0%) Table COSTS_1995 (0 recs/sec)

5/1063384 total rows (0.0%) - (0 sec., avg: 5

0/82112 rows (0.0%) Table COSTS_H1_1997 (0 recs/sec)

5/1063384 total rows (0.0%) - (0 sec., avg: 5

0/82112 rows (0.0%) Table COSTS_1996 (0 recs/sec)

5/1063384 total rows (0.0%) - (0 sec., avg: 5

[

[

[> ]
recs/sec).

[> ]
[> ]
recs/sec).

[> ]
[> ]
recs/sec).

[> ]
[> ]
recs/sec).

[

(4500 recs/sec)

[

recs/sec).

>] 4500/4500 rows (100.0%) Table SUPPLEMENTARY_DEMOGRAPHICS

> ] 1061558/1063384 total rows (99.8%) - (45 sec., avg: 23590

>] 1826/1826 rows (100.0%) Table TIMES (1826 recs/sec
] / ( ) ( /sec)
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[

recs/sec).

[

sec., avg: 23630 recs/sec)

Fixing function calls in output files...

BEESHRIXF:

[root@test0l

-rw-r--r-- 1

[ Flf=sfes L
-rw-r--r-- 1
-rw-r--r-- 1
-rw-r--r-- 1
-rw-r--r-- 1
=[Mef==F== il
-rw-r--r-- 1
(A Flf=slfes L
-rw-r--r-- 1
-rw-r--r-- 1
-rw-r--r-- 1
-rw-r--r-- 1
-rw-r--r-- 1
-rw-r--r-- 1

204

ora2pgl# ls -lrt *.sql

root root 15716 Jul 2

root root 858 Jul 2
root root 2026 Jul 2
root root 345 Jul 2
root root 2382 Jul 2
root root 344 Jul 2
root root 346 Jul 2
root root 344 Jul 2
root root 345 Jul 2
root root 6771 Jul 2
root root 341 Jul 2
root root 342 Jul 2
root root 950 Jul 2
root root 344 Jul 2
root root 926 Jul 2

21:

21:

21:

21:

21:

21:

21:

21:

21:

21:

21:

21:

21:

21:

21:

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

>] 1063384/1063384 total rows (100.0%) - (45 sec., avg: 23630

>] 1063384/1063384 rows (100.0%) on total estimated data (45

TABLE_sh.sql

VIEW_sh.sql

TABLESPACE _sh.sql

SEQUENCE_sh.sql

GRANT_sh.sql

TRIGGER_sh.sql

PROCEDURE_sh.sql

PACKAGE_sh.sql

FUNCTION_sh.sql

PARTITION_sh.sql

TYPE_sh.sql

QUERY_sh.sql

MVIEW_sh.sql

SYNONYM_sh.sql

DIRECTORY_sh.sql



-rw-r--r-- 1 root root 343 Jul 2 21:21 DBLINK_sh.sql

-rw-r--r-- 1 root root 55281235 Jul 2 17:11 sh_data.sql

BB A0 3 FEHR, SCOTTAF#EE,

TEIvorySQLIAMZ AR Al orcl/ZE
BIEEORCL #UERE

# su - ivorysql

Last login: Tue Jul 2 20:04:30 CST 2019 on pts/3

$ createdb orcl

$ psql

psql (17.0)

Type "help" for help.

ivorysql=# \L

List of databases

Name | Owner | Encoding | Collate | Ctype | ICU Locale | Locale Provider |
Access privileges
----------- s U
ivorysql | ivorysql | SQL_ASCII | C | C | | Libc |
orcl | ivorysql | SQL_ASCII | C | C | | Libc |
postgres | ivorysql | SQL_ASCII | C | C | | Libc
template0 | ivorysql | SQL_ASCII | C | C | | Libc |
=c/ivorysql +
| | | | | | |
ivorysql=CTc/ivorysql
templatel | ivorysql | SQL_ASCII | C | C | | Libc |

=c/ivorysql =
| | | | | | |

ivorysql=CTc/ivorysql

(5 rows)
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ivorysql=#

BlI72SH, HR,SCOTT AR :

$ psql orcl

psql (17.0)

Type "help" for help.
orcl=#

orcl=# create user sh with password 'sh';
CREATE ROLE

TR

SR

RTEMUAE, ETABLE_sh.sgl
BEATMHAERNERS], ROEBAW. TR, TEMHIE, REEERS,

BUBMIHAIEZRS], EESRIREIE:

CREATE INDEX fw_psc_s_mv_chan_bix ON fweek_pscat_sales_mv (channel_id);

CREATE INDEX fw_psc_s_mv_promo_bix ON fweek_pscat_sales_mv (promo_id);

CREATE INDEX fw_psc_s_mv_subcat_bix ON fweek_pscat_sales_mv (prod_subcategory);

CREATE INDEX fw_psc_s_mv_wd_bix ON fweek_pscat_sales_mv (week_ending_day);

CREATE TEXT SEARCH CONFIGURATION en (COPY = pg_catalog.english);
ALTER TEXT SEARCH CONFIGURATION en ALTER MAPPING FOR hword, hword_part, word WITH
unaccent, english_stem;

psql orcl -f tab.sql

ALTER TABLE PARTITION sh.sales OWNER TO sh;
COMMENT
COMMENT
COMMENT
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COMMENT
COMMENT
COMMENT
COMMENT
ALTER TABLE
ALTER TABLE
ALTER TABLE

TR

cat psql orcl -f GRANT_sh.sql
CREATE USER SH WITH PASSWORD 'change_my_secret' LOGIN;

ALTER TABLE sh.fweek_pscat_sales_mv OWNER TO sh;
GRANT ALL ON sh.fweek_pscat_sales_mv TO sh;

SAMAEILE
MU NE T EZRX TR PTUASNR, AR XEER FAA

$ psql orcl sh -f MVIEW_sh.sql
SELECT 0

SELECT 0

CREATE INDEX

CREATE INDEX

CREATE INDEX
CREATE INDEX

SNLE

$ psql orcl -f VIEW_ sh.sql
SET
SET

SET
CREATE VIEW

SANDKE

$ psql orcl -f PARTITION_sh.sql
SET

SET

SET

CREATE TABLE
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CREATE TABLE
CREATE TABLE
CREATE TABLE
CREATE TABLE
CREATE TABLE

SR

$ psql orcl -f sh_data.sql
SET

COPY 0
SET

COPY 0
SET

COPY 0
SET

COPY 0
SET

COPY 0
SET

COPY 0
SET

COPY 0
SET

COPY 4500
SET

COPY 1826
COMMIT

ESE=E malls
TR, BT IR AR A R X L

SYS@PROD1>select count(*) from sh.products;
COUNT(™)

orcl=# select count(*) from sh.products;
count
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SYS@PROD1>select count(*) from sh.channels;

COUNT (™)

orcl=# select count(*) from sh.channels;
count

SYS@PROD1>select count(*) from sh.customers ;

COUNT(*)

55500
orcl=# select count(*) from sh.customers ;
count

I AT B IRIR
BT, M MEIl—project_basefl—
init_projectmOra2PgZR AN CI I — NN EiEMR, EFREEIIEN, EEEXHMMOracleiBEER LA

WROEIA, B E X,
1.aIE R Aexport_schema.shEA B TATE S 2.0 AKimport_all shELBEIHRITFIES . fI:

mkdir -p /ora2pg/migration

# ora2pg --project_base /ora2pg/migration/ --init_project test_project
Creating project test_project.
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/ora2pg/migration//test_project/

schema/
dblinks/
directories/
functions/
grants/
mviews/
packages/
partitions/
procedures/
sequences/
synonyms/
tables/
tablespaces/
triggers/
types/
views/

sources/
functions/
mviews/
packages/
partitions/
procedures/
triggers/
types/
views/

data/

config/

reports/

Generating generic configuration file

Creating script export_schema.sh to automate all exports.
Creating script import_all.sh to automate all imports.
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vorySQLAEZS
PostGIS

A
IvorySQLIER £ 100%3k A PostgreSQL, AL, PostGISAILAFEEIEAEIvorySQL,

gt
RIEFFRITHE, FIFAIM PostGISZ% MEERIES 8 25 T H{TREPOSIGISTE,

P
BRPOSIGISH IR MBI ZEE LIS, vorySQLMEXIRME TIRIBRE R, RIZLEIFIEN CentOS Stream
9(x86_64)0

O FrsTmErERETIOYSQBORLLEA

© REARW

dnf install -y gcc gcc-c++ Libtiff Libtiff-devel.x86_64 Llibcurl-devel.x86_64 Libtool
Libxml2-devel redhat-rpm-config clang Llvm geos311 automake protobuf-c-devel

- ZESQLITE

$ wget https://www.sqlite.org/2022/sqlite-autoconf-3400000.tar.gz

$ tar -xvf sqlite-autoconf-3400000.tar.gz

$ cd sqlite-autoconf-3400000

$ sed -n 'li\#define SQLITE_ENABLE_COLUMN_METADATA 1' sqlite3.c

$ ./configure --prefix=/usr/local/sqlite

$ make && make install

$ rm usr/bin/sqlite3 && ln -s /usr/local/sqlite/bin/sqlite3 /usr/bin/sqlite3

$ sqlite3 -version
$ export PKG_CONFIG_PATH=/usr/local/sqlite/Lib/pkgconfig:SPKG_CONFIG_PATH

+ ZHPROJ
$ wget https://download.osgeo.org/proj/proj-8.2.1.tar.gz
$ tar -xvf proj-8.2.1.tar.gz

$ cd proj-8.2.1

$ ./configure --prefix=/usr/local/proj-8.2.1
$ make && make install

- L GDAL
$ wget https://github.com/0SGeo/gdal/releases/download/v3.4.3/gdal-3.4.3.tar.gz
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$ tar -xvf gdal-3.4.3.tar.gz
$ cd gdal-3.4.3
$ sh autogen.sh

$ ./configure --prefix=/usr/local/gdal-3.4.3 --with-proj=/usr/local/proj-8.2.1
$ make && make install

+ %3 GEOS

$ wget https://download.osgeo.org/geos/geos-3.9.2.tar.bz2
$ tar -xvf geos-3.9.2.tar.bz2
$ cd geos-3.9.2

$ ./configure --prefix=/usr/local/geos-3.9.2
$ make && make install

- L% Protobuf

$ wget https://plug-neomirror.rcac.purdue.edu/adelie/source/archive/protobuf-
3.20.1/protobuf-3.20.1.tar.gz

$ tar -xvf protobuf-3.20.1.tar.gz

$ cd protobuf-3.20.1

$ sh autogen.sh

$ ./configure --prefix=/usr/local/protobuf-3.20.1

$ make && make install

$ export PROTOBUF_HOME=/usr/local/protobuf-3.20.1

$ export PATH=SPROTOBUF_HOME/bin:SPATH
$ export PKG_CONFIG_PATH=SPROTOBUF_HOME/Llib/pkgconfig:SPKG_CONFIG_PATH

- L% Protobuf-c

$ wget --no-check-certificate https://sources.buildroot.net/protobuf-c/protobuf-c-
1.4.1.tar.gz

$ tar -xvf protobuf-c-1.4.1.tar.gz

$ cd protobuf-c-1.4.1

$ ./configure --prefix=/usr/local/protobuf-c-1.4.1

$ make && make install

$ export PROTOBUFC_HOME=/usr/local/protobuf-c-1.4.1

$ export PATH=SPROTOBUF_HOME/bin:SPROTOBUFC_HOME/bin:SPATH
$ export PKG_CONFIG_PATH=SPROTOBUFC_HOME/Llib:$PKG_CONFIG_PATH

.« 28 PostGIS

$ wget https://download.osgeo.org/postgis/source/postgis-3.4.0.tar.gz
$ tar -xvf postgis-3.4.0.tar.gz
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$ cd postgis-3.4.0

$ sh autogen.sh

$ ./configure --with-geosconfig=/usr/local/geos-3.9.2/bin/geos-config --with
-projdir=/usr/local/proj-8.2.1 --with-gdalconfig=/usr/local/gdal-3.4.3/bin/gdal-config
--with-protobufdir=/usr/local/protobuf-c-1.4.1 --with

-pgconfig=/usr/local/ivorysql/ivorysql-4/bin/pg_config
$ make && make install

C)  nbmPorSiRE BIBETE Vo SQLEEEE, (EB—with-pgconfiglI S (A,

Bl ExtensionF ML PostGISHr A4S
sl EEREEISRRE, PUTIIT &%

ivorysql=# CREATE extension postgis;
CREATE EXTENSION

ivorysql=# SELECT * FROM pg_available_extensions WHERE name = 'postgis';
name | default_version | installed_version | comment

postgis | 3.4.0 | 3.4.0 | PostGIS geometry and geography

spatial types and functions
(1 row)

(EJ==
K FPostGISEIEA, BZSIH PostGIS34E 7531

pgvector

BEA

mEHIEEREMTUA TEEE(GenANKBAMEB . pgvector!E/uPostgreSQLIVEERY B, TMNBEWHSZHF
SIA16000EENRETE, TRM TBANOERENZRS|TIEE, F13PostgreSQLEEB BRI AERH
EEFIEE. HTFIvorySQLEFPostgreSQLIE A, XERERAE T Spgvectory BICLEEMAIBES], NN
BRI T B 28RN ER DATIET, EOracle2 BRI, pgvectory BEIFERIA, X MO0racleAH

FERBSFIRERM T IRANEF, FHEBRINMTEMNERIUE, LIESMR I EiefE,

JRIBS 24
IVFFLATFIHNSWE2PGVectordl9f N225 | &%

IVFFLAT

IVFFLATH TERIEZ2FBEUNEERE X, HEI—MIHRS, BE M XKEMEHEDS, XEEE
WA EREIIEN — 1 F&E L, NMSEIVRERIEER, B EESIRMIRT S, ivflat

o] LU SRR R E A ERAE, 6 PostgreSQL

BREN I E Z-EURHITIIRINE ARV R, BT EENElE, NEERIUENE L T aHnE2HiE
55 8EERIINE. W TEABSWNIE, EEBRERS, iviflat 2— NIRRT RS 2 1217 iviflat
Ro(BY, MMBEEZAERSIFEEZL DN liste BN listLER—D "F0"; XA LUET k-means
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BETEMEK. —BWETPREFL, iviflat

e ES T AEREOM RO, HEERMIFIRSIH, SFETHRELUEN, ROILUREERES D
ALy, XA iviflat.probes BEURTE. XFLE ANN

MEE/BRIEMLER: HRNPOHEZ, SRIEEH, BXELUREMEERN RN,

HNSW

HNSW (Hierarchical Navigating Small World)

B—METEINRS|IBE, ©HEREIEAR, FIFIDER NSW

Fite EaN—KEWRMNZNZESME, il ERNEEME, SxeNEEEr,; N =EE-E
%, SR8 EEr. HNSW

BAR MM IR ENEE, ERERERENIRRZREELRE, BEEHNAFHHEBLERA, K
NN BERFIENREEREETNTH. EHRE2LIF—EINGEN, HRFFEEFE.

foE =
@ MEHRBES%RE T IvorySQLA.0K ELERRAR, 2k’ 1£ 4 /usr/local/ivorysgl/ivorysqgl-4

iSRS

- IREBPG_CONFIGIHIEZ £

export PG_CONFIG=/usr/local/ivorysql/ivorysql-4/bin/pg_config

- HIBNpg_vector/R3

git clone --branch v0.6.2 https://github.com/pgvector/pgvector.git
- %% pgvector

cd pgvector

sudo --preserve-env=PG_CONFIG make
sudo --preserve-env=PG_CONFIG make install

- BlIEpgvectory B

[ivorysql@localhost ivorysql-4]$ psql
psql (17.0)
Type "help" for help.

ivorysql=# create extension vector;
CREATE EXTENSION

ZEltt, pgvectoryf BLEBTM. EZLHEAHI, BESE pgvectorsiiy

OracleFe &%
fElvorySQL OracleZZ BRI, pgvectord BRI A] LUEMIETT
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Q B EFEA IS RO BT, psql-p 1521
HiRA

ivorysql=# CREATE TABLE items5 (id bigserial PRIMARY KEY, name varchar2(20), num

number (20), embedding bit(3));

CREATE TABLE
ivorysql=# INSERT INTO items5 (name, num, embedding) VALUES ('lst oracle data',0,

'000'), ('2nd oracle data', 111, '111');

INSERT 0 2

ivorysql=# SELECT * FROM items5 ORDER BY bit_count(embedding # '101') LIMIT 5;
id | name | num | embedding

e Hommme tommmmme

2 | 2nd oracle data | 111 | 111
1 | 1st oracle data | 0 | 000

B2k

ivorysql=# declare

i vector(3) := '[1,2,3]";
begin

raise notice '%', i;

end;

ivorysql-# /
NOTICE: [1,2,3]
DO

f7f# g2 (PROCEDURE)

ivorysql=# CREATE OR REPLACE PROCEDURE ora_procedure()
AS

p vector(3) := '[4,5,6]";

begin

raise notice '%', p;

end;

/

CREATE PROCEDURE

ivorysql=# call ora_procedure();

NOTICE: [4,5,6]
CALL
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EKIE (FUNCTION)

ivorysql=# CREATE OR REPLACE FUNCTION AddVector(a vector(3), b vector(3))
RETURN vector(3)
IS
BEGIN
RETURN a + b;
END;
/
CREATE FUNCTION
ivorysql=# SELECT AddVector('[1,2,3]','[4,5,6]"') FROM DUAL;
addvector
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OracleFr B IIREY &
1. BRIt
=[5

- EXEBBIPostgreSQLE shER/NIIEITE T, KX OracleF® B, B IFELW Wparser. Wik, TP
L/PGSQLSEIIPL/ISQLEIAESR, SLIUARIEEIM T !

Oracle SQL

PL/pgSQL PostGIS
RRATRR

PL/iSQL IvorySQL_ORA
PL/Python Postgres_fdw

PL/TCL Oracle fdw
PL/Perl pg_idx advisor
PL/R pg_logqueryid

PL/Java pg_stat_statements

PL/V8 pg_query_rewrite

7 R4 77 (R R 55 R
A SR 3% | e

W 11T
- RFF 7 Ivorysgl 5432w 3 AR B postgresiBin, FHitb

IvorysqIXRFAS — MR N5 R, BAN1521. NZImOER, BIAKAOracleREER. WRE
Mo4NIFOERBEEFHFANFRSERET, WEEE T Ivorysgl.compatible_modeZ#H1TIRE,

parserf& R

- N7 RKOraclei® /5 PostgreSQUIEEBIMAE B THLEZIRIE, RUtFTIEparseri@ir, T IEOracletfx
EOREEP

FTEPL/ISQLIEIES

- [EFEN TR D OracleZ2 B 5 PostgreSQLIE AN EIM S BUINR A HAREVIE R, HItbER1&I+T —EOracl
eZ AR AR. ZEMEAEFIHEPostgreSQLRE MRS FE DME M Ko

2. GUCHEZR
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HICUCT &

T FEEOracle, FEERBMGUCEERM Z LIBM—EATITHIHIEENITERILE, LUXEIMOracl
T A—HBER,

?UTLXEE;%E@%HD%@E%UC%@, DI T BB spgNZRE, T 1BEILIT— MEZR K gucAINE!
—PE—BIH T,

Sl

ANRBRANgucE Y, FIIBEH—1E ivy_guc.c XHEFA. EA Ivy_ConfigureNamesBool
. Ivy_ConfigureNamesInt. Ivy_ConfigureNamesString. Ivy_ConfigureNamesReal A/l

Ivy_ConfigureNamesEnum
DRNFRISMAB RN gucSE, AgucSEBY, KgucBIERINEI N # LA F BRI,

FHTE (28
TEE st

ivorysgl.compatible_mode T HAIRBWITEARE (pg/oracle) , PILUBIshowss$&EE, set
OENIZEE, resetip CEE NERINEUIREZRT, reset

al=mzL 8

ivorysql.database_mode TN HRIEIRERNEL (pg/oracle) , AILU@Tshowss&EE, set/re
set/reset allEp S NEMIZ L E

ivorysqgl.datetime_ignore_nls_mas FRHIARREEEZNLSSHEME, BIAN0, BJLUEdsettpI&E
k , reset (AP EE, resetallhS2ZEZLS

ivorysgl.enable_emptystring_to_N EUER (on/off) 1ZZERNondY, = BEANNTFRBEMANULLER
ULL

i
ivorysgl.identifier_case_switch REFRHANGERER
ivorysql.listen_address FNRARIUG TR, TERIBIEIEED, Mivorysgl.confX
FEZECE, TEEXHTEIZE, REEREIRELNY, JLidEd
showsn ¢ &&
ivorysqgl.port RTERAEDN NERNROS, TBTEIEER, Mivorysgl.confxt
HREEZELE, EREENHRRBNZE, FEERIBEELR, A1
Bidshowdn S EE
nls_date_format KRB HERET, FTLUBdshowsn$EE, BRIAN YYYY-MM-

DD’ , AJLl@idsetepiRE, B Ll@idresetipSEELIZNAE, reset

ol oL EBRTE

nls_length_semantics FAOracleMARZEE, ITHI—DFRPFEAENAN
nls_timestamp_format FAROracleRFIE S, THIHR BRI HEIST
nls_timestamp_tz_format FAROracleAIE S, THIFR KRBT

shared_preload_libraries TEXRIEEIRERY, Mivorysgl.confSfFARiREY, A LUBIT showsp &
E, TEREXHHREINZE, BERMIEFEEN.

N L EEARA
ivorysqgl.datetime_ignore_nls_mask

ZGUCEERI A HE(EN0-15

E1picii=1 T nIsHET B9

0 TR, FraEsTIgmEnIsEL
1 date

2 timestamp
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3 date. timestamp

4 timestamptz

5 date. timestamptz

6 timestamp. timestamptz

7 date. timestamp. timestamptz

8 timestampltz

9 date. timestampltz

10 timestamp. timestampltz

11 date. timestamp. timestampltz

12 timestamptz. timestampltz

13 date. timestamptz. timestampltz

14 timestamp. timestamptz. timestampltz
15 date. timestamp. timestamptz. timestampltz

- ERFE(LLdaten )
EEnls date BIRET Szdatetime_ignore_nls_maski&

ivorysql=# set ivorysql.compatible_mode to oracle;
SET

ivorysql=# show nls_date_format;

nls_date_format

YYYY-MM-DD

(1 row)

ivorysql=# show ivorysql.datetime_ignore_nls_mask;
ivorysql.datetime_ignore_nls_mask

ellFERIpE

ivorysql=# create table test_nls_date(a int, created_at date);
CREATE TABLE

HNUE

ivorysql=# insert into test_nls_date values(1l, '2024/04/05');
INSERT 0 1
ivorysql=# select * from test_nls_date;

a | created_at
R B
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1 | 2024-04-05
(1 row)

&e4nls_date_format

ivorysql=# set nls_date_format to 'yy-mm-dd';
SET

EANSRIIIEHEE, MR

ivorysql=# insert into test_nls_date values(2, '24/04/15');
INSERT 0 1
ivorysql=# select * from test_nls_date;
a | created_at
e
1 | 24-04-05
2 | 24-04-15
(2 rows)

RidateR AU AT nIsAME, R NABEMRIVEGE, 200K 1
(35, 7FEBPILL), HABIERIRIE, nIsBIRA X date I EIBEE R

ivorysql=# set ivorysql.datetime_ignore_nls_mask to 1;
SET
ivorysql=# insert into test_nls_date values(3, '24/05/15");
ERROR: date/time field value out of range: "24/05/15"
LINE 1: insert into test_nls_date values(3, '24/05/15'");
A

HINT: Perhaps you need a different "datestyle" setting.
ivorysql=# select * from test_nls_date;

a | created_at

e

1 | 2024-04-05

2 | 2024-04-15

(2 rows)

3. RNEEH

=8

-+ AT HEPGHIOracletI3| BAMIFT A NGRS, ivorysqi&it T =Fhs | BARMART A/ NE IR, @it
gucS#R “identifier_case_switch” EFEHIR;
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RNEEMP=FRET, (BAAFinterchange)

- WX gucBEL “identifier_case_switch” &5 “normal”

1). ®REWEISASIBRRTRNFERNERE

- WIR gucsE “identifier_case_switch” &9 “interchange”

1). WRWE|SAEIANRRNFRNFEEHAKRE, MHAGEIRNNE,

2). MRWEISA5IANRHRATRNFE2ENE, WR/NEERANKE,

3). MEANE|SIERMTRFTHINFEEANNEREH, NWERHFTRFGAZE

- MR gucB#L “identifier_case_switch” B9 “lowercase”

1). WRXNE|SFSIAMRRNFRNFEEHAKRE, MFAGEIRANNE,

2). MRANE|ISERMTRTFNFEEANNERSH, WRHIRRAGAZE

Ik ¢ GEE S )
+ TEinitdbiZFHAIN -CETNS E R NEHRIET, -CHNAYERN:

nnorma L" ______ "0"E|>‘<
"interchange" ______ lllll[ﬁlx
"lowercase" ------ ||2||[EJ>\<

o

S o

B BUEESERNIRER, BRANEERRNREFE]dataE RAYglobal/pg_contro 3t

o

A

normal

ivorysql=# SET ivorysql.compatible_mode to oracle;
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SET

ivorysql=# SET ivorysql.enable_case_switch = true;
SET

ivorysql=# SET ivorysql.identifier_case_switch = normal;
SET

ivorysql=# CREATE TABLE "NORMAL 1"(cl int, c2 int);
CREATE TABLE

ivorysql=# CREATE TABLE "Normal_2"(cl int, c2 int);
CREATE TABLE

ivorysql=# CREATE TABLE "normal_3"(cl int, c2 int);
CREATE TABLE

ivorysql=# select * from "NORMAL_1";
cl | c2

ivorysql=# select * from "Normal_1";
ERROR: relation "Normal_1" does not exist
LINE 1: select * from "Normal_1";

ivorysql=# select * from "normal_1";
ERROR: relation "normal" does not exist
LINE 1: select * from "normal";

ivorysql=# select * from NORMAL_1;
ERROR: relation "normal 1" does not exist
LINE 1: select * from NORMAL_1;

ivorysql=# select * from "Normal_2";
cl | c2

ivorysql=# select * from "NORMAL_2";
ERROR: relation "NORMAL_2" does not exist
LINE 1: select * from "NORMAL_2";
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ivorysql=# select * from "normal_2";
ERROR: relation "normal_2" does not exist
LINE 1: select * from "normal_2";

ivorysql=# select * from Normal_2;
ERROR: relation "normal_2" does not exist
LINE 1: select * from Normal_2;

ivorysql=# select * from "normal_3";
cl | c2

ivorysql=# select * from "NORMAL_3";
ERROR: relation "NORMAL_3" does not exist
LINE 1: select * from "NORMAL_3";

ivorysql=# select * from "Normal_3";
ERROR: relation "Normal_3" does not exist
LINE 1: select * from "Normal_3";

ivorysql=# drop table "NORMAL_1";
DROP TABLE
ivorysql=# drop table "Normal_2";
DROP TABLE

ivorysql=# drop table "normal_3";
DROP TABLE

interchange

ivorysql=# SET ivorysql.compatible_mode to oracle;
SET

ivorysql=# SET ivorysql.enable_case_switch = true;
SET

ivorysql=# SET ivorysql.identifier_case_switch = interchange;
SET

ivorysql=# CREATE TABLE "INTER_CHANGE_1"(cl int, c2 int);
CREATE TABLE
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ivorysql=# CREATE TABLE "Inter_Change_2"(cl int, c2 int);
CREATE TABLE

ivorysql=# CREATE TABLE "inter_change_3"(cl int, c2 int);
CREATE TABLE

ivorysql=# select * from "INTER_CHANGE_1";
cl | c2

ivorysql=# select * from "Inter_Change_1";
ERROR: relation "Inter_Change_1" does not exist
LINE 1: select * from "Inter_Change_1";

ivorysql=# select * from "inter_change_1";
ERROR: relation "INTER_CHANGE_1" does not exist
LINE 1: select * from "inter_change_1";

ivorysql=# select * from INTER_CHANGE_1;
cl | c2

cl | c2

ivorysql=# select * from "INTER_CHANGE_2";
ERROR: relation "inter_change_2" does not exist
LINE 1: select * from "INTER_CHANGE_ 2",

ivorysql=# select * from "inter_change_2";
ERROR: relation "INTER_CHANGE_2" does not exist
LINE 1: select * from "inter_change_2";

ivorysql=# select * from Inter_Change_2;

ERROR: relation "inter_change_2" does not exist
LINE 1: select * from Inter_Change_2;
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ivorysql=# select * from "inter_change_3";
cl | 2

ivorysql=# select * from "INTER_CHANGE_3";
ERROR: relation "inter_change_3" does not exist
LINE 1: select * from "INTER_CHANGE_3";

ivorysql=# select * from "Inter_Change_3";
ERROR: relation "Inter_Change_3" does not exist
LINE 1: select * from "Inter_Change_3";

ivorysql=# select * from inter_change_3;
ERROR: relation "inter_change_3" does not exist
LINE 1: select * from "INTER_CHANGE_3";

ivorysql=# drop table "INTER_CHANGE_1";
DROP TABLE
ivorysql=# drop table "Inter_Change_2";
DROP TABLE

ivorysql=# drop table "inter_change_3";
DROP TABLE

lowercase

ivorysql=# SET ivorysql.compatible_mode to oracle;
SET

ivorysql=# SET ivorysql.enable_case_switch = true;
SET

ivorysql=# SET ivorysql.identifier_case_switch = lowercase;
SET

ivorysql=# CREATE TABLE "LOWER_CASE_1"(cl int, c2 int);
CREATE TABLE

ivorysql=# CREATE TABLE "Lower_Case_2"(cl int, c2 int);
CREATE TABLE

ivorysql=# CREATE TABLE "lower_case_3"(cl int, c2 int);
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CREATE TABLE

ivorysql=# select * from "LOWER_CASE_1";
cl | c2

ivorysql=# select * from "Lower_Case_1";
ERROR: relation "Lower_Case_1" does not exist
LINE 1: select * from "Lower_Case_1";

ivorysql=# select * from "lower_case_1";
cl | c2
S B

(0 17iER)

ivorysql=# select * from LOWER_CASE_1;
cl | c2
R S

(0 17iER)

ivorysql=# select * from "Lower_Case_2";
cl | c2
[ T

(0 rows)

ivorysql=# select * from "LOWER_CASE_2";
ERROR: relation "lower_case 2" does not exist
LINE 1: select * from "LOWER_CASE_2";

ivorysql=# select * from "lower_case_2";
ERROR: relation "lower_case_2" does not exist
LINE 1: select * from "lower_case_2";

ivorysql=# select * from Lower_Case_2;

ERROR: relation "lower_case_2" does not exist
LINE 1: select * from Lower_Case_2;

ivorysql=# select * from "lower_case_3";

cl | c2
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S,

(0 rows)

ivorysql=# select * from "LOWER_CASE_3";
cl | 2

ivorysql=# select * from "Lower_Case_3";
ERROR: relation "Lower_Case_3" does not exist
LINE 1: select * from "Lower_Case_3";

ivorysql=# select * from LOWER_CASE_3;
cl | c2
S R

(0 17iER)

ivorysql=# drop table "NORMAL_1";
DROP TABLE
ivorysql=# drop table "Normal_2";
DROP TABLE

ivorysql=# drop table "normal_3";
DROP TABLE

4. WIRTVILTT
=k

- NTMEPGEIAIFRA Oraclef€xt, IvorySQLIEInitdbBY, BILFETE-
MEH, FREPCIENEIRES Oracle AR EIEE.

O L TEE-mBHEY, BIAAOracleFH BB
Y 2 RIE-MBEpgE, SRR T ERBOracleiBE
RE

- Initdb -m #0%a1tL, FEHIMTARER, EFOraclet@B( T, FEMITpostgres_oracle.bkiBISQLIEH;
- EENSIRIEVIGHET, FIRTEE NoracleFa BIET,

database_mode: FAFRT-FIBILIET;

database_mode=DB_PG, PGIEZ, BARAILJlik;
database_mode=DB_ORACLE, OracleZAIET;
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FIIR1LPGIE :
./initdb -D ../data -m pg

eatkorac leERIRR
./initdb -D ../data -m oracle

o,
./initdb -D ../data

5. FEAXOracle like

=89

- AXHEBEE NG like BB A RIBEH—RNT EFEROracle
IEMAE B likeSRII BT 12, RlikeFEHIKIN i,

Ihee e
HURZE AR liketZ #2518
oracle oracleBNFRFE LA 2varchar?, E#FE. HHA

. FRBEFELRAATIALke X BFE S IBAIRTRSE
S b v i

IvorySQL IvorySQLEYFRT R EAFE T Ztext, PRLAlikeE Utext
ﬁﬁﬁi,E@Mw&lmiﬁﬁﬁﬁ%@ﬂmm
XAl opeartorhsE B ohi% it

AL

create table t_ora_like (id int ,strl varchar(8), datel timestamp with time zone,

date2 time with time zone, num int, str2 varchar(8));
insert into t_ora_like (id ,strl ,datel ,date2) values (123456, 'testl','2022-09-26

16:39:20",'2022-09-26 16:39:20");
insert into t_ora_Llike (id ,strl ,datel ,date2) values (123457, 'test2','2022-09-26
16:40:20",'2022-09-26 16:40:20");
insert into t_ora_Llike (id ,strl ,datel ,date2) values (223456, 'test3','2022-09-26
16:41:20",'2022-09-26 16:41:20");
insert into t_ora_like (id ,strl ,datel ,date2) values (123458, 'test4','2022-09-26

16:42:20",'2022-09-26 16:42:20');

select * from t_ora_Llike where strl Like 'test%';
id | strl | datel |  date2 | num | str2
-------- O U UPIT SRR U N
123456 | testl | 2022-09-26 16:39:20.000000 +08:00 | 16:39:20+08 | |
123457 | test2 | 2022-09-26 16:40:20.000000 +08:00 | 16:40:20+08 | |
223456 | test3 | 2022-09-26 16:41:20.000000 +08:00 | 16:41:20+08 | |
|

123458 | test4 | 2022-09-26 16:42:20.000000 +08:00 | 16:42:20+08 |
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(4 rows)

select * from t_ora_like where datel like '2022%"';

id | strl | datel | date2 | num | str2
-------- Sy S g
123456 | testl | 2022-09-26 16:39:20.000000 +08:00 | 16:39:20+08 | |
123457 | test2 | 2022-09-26 16:40:20.000000 +08:00 | 16:40:20+08 | |
223456 | test3 | 2022-09-26 16:41:20.000000 +08:00 | 16:41:20+08 | |
123458 | test4 | 2022-09-26 16:42:20.000000 +08:00 | 16:42:20+08 | |
(4 rows)
select * from t_ora_like where date2 like '16%';
id | strl | datel | date2 | num | str2
-------- gy S g
123456 | testl | 2022-09-26 16:39:20.000000 +08:00 | 16:39:20+08 | |
123457 | test2 | 2022-09-26 16:40:20.000000 +08:00 | 16:40:20+08 | |
223456 | test3 | 2022-09-26 16:41:20.000000 +08:00 | 16:41:20+08 | |
123458 | test4 | 2022-09-26 16:42:20.000000 +08:00 | 16:42:20+08 | |
(4 rows)
select * from t_ora_like where id Like '123%';
id | strl | datel | date2 | num | str2
-------- g U S
123456 | testl | 2022-09-26 16:39:20.000000 +08:00 | 16:39:20+08 | |
123457 | test2 | 2022-09-26 16:40:20.000000 +08:00 | 16:40:20+08 | |
123458 | test4 | 2022-09-26 16:42:20.000000 +08:00 | 16:42:20+08 | |

(3 rows)

select * from t_ora_Llike where id like null;
id | strl | datel | date2 | num | str2

6. FAOracleEZIR

Sy

- AXIEZEPLSQLERER (anonymous
block) F&AOracleiB/ATNEERNIKITHY, BBIRR] LITEIvorySQLAFFA OracleBIE & BT,

ThREiR BH
- ESRBAEBHSHORIMI T2 REIIPLSQLEN, TIARELUSAME T OB AIDIE SRR

KEFERLEE R, XL AHIvorySQLEBFRABZPLSOLE BIRBIE AT, FAEENIEREE
DEFEEFIE T Apsgl. EARSEBMPSQLIHSZ 5,
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declare

i integer := 10;
begin

raise notice '%', i;
end;

/
NOTICE: 10

DECLARE
grade CHAR(1);
BEGIN
grade := 'B';
CASE grade
WHEN 'A" THEN raise notice 'Excellent';
WHEN 'B' THEN raise notice 'Very Good';
END CASE;
EXCEPTION
WHEN CASE_NOT_FOUND THEN
raise notice 'No such grade';
END;

/
NOTICE: Very Good

7. EAOracleR# S5 FEIIE

Bty
© FERAEFRA Oracle PLSQLERE AN FREIIZRIIE L, TEIvorySQLERTLIFFE NPLISQLIES
THEEW B

% (FUNCTION)

CREATE FUNCTIONIE A7 :FEDITIONABLE/NONEDITIONABLE

CREATE FUNCTIONIE A7 FFRETURN, IS, THEElanguage

CREATE FUNCTIONIBZREUS BESH, KB EETE()

CREATE FUNCTIONZ# N R £ /232767

CREATE FUNCTIONI&AAREND; TEpsql LI /45 5k

CREATE FUNCTIONIE 2 Z S A FREIE % B DECLARE X BB

CREATE FUNCTIONIE A2 FF0UT Z#INOCOPYIHEE

CREATE FUNCTIONIE A3z ffsharing_clause

CREATE FUNCTIONIE A7 ffinvoker_rights_clause, BAIAYFERLADR (DEFINER)
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CREATE FUNCTIONE £37#FACCESSIBLE BY
CREATE FUNCTION1E Az #FDEFAULT COLLATION
CREATE FUNCTION1I& 37 f5fresult_cache_clause
CREATE FUNCTION& A2 Fraggregate_clause
CREATE FUNCTION&E A2 Fspipelined_clause
CREATE FUNCTIONE A3z Fsqgl_macro_clause
ALTER FUNCTIONiE £

SR FA 17 (T A2 A R AL E]

&g 2 (PROCEDURE)

CREATE PROCEDUREE A2 HFEDITIONABLE/NONEDITIONABLE
CREATE PROCEDUREE/ZREUEESE, KB EETT()
CREATE PROCEDUREZ#U M ER 27232767

CREATE PROCEDUREIE/ZFEND; 1T psqlR LA /455

CREATE PROCEDUREIE A3z #Fsharing_clause

CREATE PROCEDUREE A7 #5DEFAULT COLLATION

CREATE PROCEDUREIE =2 #Finvoker_rights_clause

CREATE PROCEDUREE A37#5FACCESSIBLE BY

ALTER PROCEDUREIEA

FEIESESH, BRXFENE (

TS 12 E A SZHFEXEC

TEPL/SQL A& EEIE, PILIERECALL, BEEEREMEIEEF
SR/ IRMERETT A

AR 51

CREATE or replace FUNCTION ora_func RETURN integer AS
BEGIN
RETURN 1;
END;
/

CREATE OR REPLACE FUNCTION test_nocopy(a IN int, b OUT NOCOPY int, c¢ IN OUT NOCOPY

int)

RETURN record

IS

BEGIN
b :
C:

END;

1 1
Q QO
we we
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CREATE OR REPLACE PROCEDURE ora_procedure()
AS
p integer := 20;
begin
raise notice '%', p;
end;
/

call ora_procedure();

CREATE OR REPLACE PROCEDURE ora_procedure
SHARING = METADATA

DEFAULT COLLATION USING_NLS_COMP

AUTHID CURRENT_USER

ACCESSIBLE BY ( FUNCTION A.B )

IS

p integer := 20;
begin

raise notice '%', p;
end;
/

8. WELHEXRESNEKR
B R

char

varchar

varchar2

number

binary_float
binary_double

date

timestamp

timestamp with time zone
timestamp with local time zone
interval year to month

interval day to second

raw

long

N et
sysdate
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systimestamp
add_months
last_day
next_day
months_between

current_date

current_timestamp

new_time
tz_offset

trunc

instrb

substr

substrb

trim

ltrim

rtrim

length

lengthb
rawtohex
replace
regexp_replace
regexp_substr
regexp_instr
regexp_like
to_number
to_char

to_date
to_timestamp
to_timestamp_tz
to_yminterval
to_dsinterval
numtodsinterval
numtoyminterval
localtimestamp
from_tz
sys_extract_utc
sessiontimezone
hextoraw

uid

USERENV
asciistr
to_multi_byte
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to_single_byte
compose
decompose

B B2
L. #Bsysdateli#, THaE: EENMMBESHE, WABAMT: EWUHRANEH:

select sysdate() from dual;
sysdate

2023-07-06
(1 row)

EIRERTHELIRAIH EA:

select sysdate()-1 from dual;
?column?

2023-07-05
(1 row)

2. FEAsystimestampR#, ITHEE: REIANHUREE - Ha1 R HEEMAE (BFEHHFNXK) , NitE

R EIEETEEARYH M)

select systimestamp() from dual;
systimestamp

2023-07-06 10:18:31.674322 +08:00
(1 row)

3. FEARadd_monthsE#, Ihae: REE— AN AIN—1EE, FHREMERNENE—K, ZHSH:
date, number; JAAAIW T EWHFIHE (EA/XH) WM AME—K:

select add_months(sysdate(),1) from dual;
add_months

2023-08-06
(1 row)

B\ HRTEEY EPRAE—X:

select add_months(sysdate(),-1) from dual;
add_months
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2023-06-06
(1 row)

4. FAlast_dayk®s, Theg: R[EFEE BEFMER VRE—R, XS date, WIHBHIWT:
BWERATERMRIRE—X:

select last_day(sysdate())from dual;
last_day

2023-07-31
(1 row)

BWR—KPIERRE—K!

select last_day(to_date('2019-09-01'))from dual;
last_day

2019-09-30
(1 row)

5. FAnext_dayK#, IheE: ROFBEBHBEN T —1HR. ZHFFE%0date, integer /date text,
W HERHPE NS EENERH LI E BRIV, 2RE F—NE8NEEE; HRHBTE NS
FIER BRI B 288K, SROIAFMENEHHE, MBI T: EWHaIEEHN ~—K:

select next_day(sysdate(),1) from dual;
next_day

2023-07-07
(1 row)

SWHFI A T2/

select next_day(sysdate(), 'FRIDAY') from dual;
next_day

2023-07-07
(1 row)

6. FEAMonths_betweenX %y, IHeE: R[EIHEREAERdatel M date2 2 [BIAEER B, S date,dat
e, WHE: WRdatelBpTdate?, IREIFEL; WRdatel BT date2iR[Elfn%; R datelMdate2 2R A EH
E—XK, RELERENEY; NMRFZER—K, =ESH3LIKNEM DREEE/NESDER, Nhd G
T BETNEARME—KRZEMEENAMD:

select months_between(to_date('2023-07-06"'),to_date('2023-08-06')) from dual;
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months_between

(1 row)
EWANEB MR- NEHEEZEBEEN G

select months_between(to_date('2023-07-06"'),to_date('2023-08-05"')) from dual;
months_between

-0.967741935483871
(1 row)

7. FERcurrent_dateR#, IHEE: REIHFINXHHaIHER, MXAGIT: EWHEINXEaIHER:

select current_date from dual;
current_date

2023-07-06
(1 row)

8. FEZcurrent_timestampR#, ITheE: REOIHFINXHHFIHERS X588, BEHFIRNXKER. ZFE
. integer, WA R[CIFVBT B I IAEIEE, NIAAFINT: EWHFIR X EEIHFSEE:

select current_timestamp from dual;
current_timestamp

2023-07-06 10:27:01.440600 +08:00
(1 row)

EIRHRIIYT XAV a1 BHIS I (s (BB EEE T = N E))

select current_timestamp(3) from dual;
current_timestamp

2023-07-06 10:27:14.182000 +08:00
(1 row)

9. ZEAnew_timeR %, Ihae: REFENMHNEEENXFAMNHNES —MNXEE, 2530 date, text,
text MIRAAAIN T REIXFHEES — DB XA B ER:

select sysdate() bj_time,new_time(sysdate(),'PDT", 'GMT')los_angles from dual;
bj_time | los_angles
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2023-07-06 | 2023-07-06
(1 row)

10, FEBtz_offsettk#y, IheE: REIAENXSITENKXNRIEZEE, T2 text MXAGIIOT:
Ol ERNXSMER KX MEE:

select tz_offset('US/Eastern') from dual;
tz_offset

11. FBtrunckRL, Ihes: oILIEEVHER, BRIBENEUE, WIF, B, H, B, 9, ZFS8H: date/dat
etext, M AAUN T EENEFIHER:

select trunc(sysdate()) from dual;
trunc

2023-07-06
(1 row)

BEE, ROEREFRERN, BANEN2ERE:

select trunc(sysdate(), 'yyyy') from dual;
trunc

2023-01-01
(1 row)

B2EVH, REERBAREMRY, FMEIEERE:

select trunc(sysdate(),'mm') from dual;
trunc

2023-07-01
(1 row)

12, FAEinstrbX#, EE: FTRBEHXRE, REFREMNMUE, ZHEZSE varchar?, text, number
DEFAULT 1, number DEFAULT 1,LU T 9K A &REICORPORATE
FLOORAFZRINE— X HIORBN T EHINLE

SELECT INSTRB('CORPORATE FLOOR','OR') "Instring in bytes" FROM DUAL;
Instring in bytes
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(1 row)
R [Elcorporate floorF ME RN FRFIEW, £ X EINorBIFREMNIE

SELECT INSTRB('CORPORATE FLOOR','OR',5,2) "Instring in bytes" FROM DUAL;
Instring in bytes

(1 row)

130 FEABsubstrik#, ITheE: BENFRTRRE, UFRARAEE, ZIFSEC text, integer, MRG0 :
BE SEKRSBRY FMEENFERHR, FENFHES:

SELECT SUBSTR('&RXSIREF',5) "Substring with bytes" FROM DUAL;

Substring with bytes

14, FRASUbstrbbRE, IHEE: BEENFTRIERRE, LIF N ANSRMER, XS varchar2,
number/varchar2, number, number, A FII T :
BE SETEAREE PMEREINFHHE, FENFERE:

SELECT SUBSTRB('SRKSIREF',5) "Substring with bytes" FROM DUAL;
Substring with bytes

KERGF
(1 row)

BE SKRKAERY PMNEEDIFHHE, B\ DFRERNFRIE:

SELECT SUBSTRB('S$RAKS1R4F',5, 8) "Substring with bytes" FROM DUAL;
Substring with bytes

xS
(1 row)

15. J|BUIMEREL, IhEE: EKFRIEEFEFHFRNLATRIANEIE, 25 varchar?
/varchar2, varchar2, JWIAFEHIZIT: bR aaa bbb ccc 'WELGTH:

select trim(' aaa bbb ccc  ')trim from dual;
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aaa bbb ccc
(1 row)

APF% aaabbbccc HMaaa:

select trim('aaa bbb ccc','aaa')trim from dual;
trim

16 FAUrmEE, IHEE: EFEEFFTRENAMNTHRIINEIE, 22 varchar
/varchar2,varchar2, WL HIUI T AFR' abcdefg 'BIAMI= 45

select Ltrim(" abcdefg ')Lltrim from dual;
Ltrim

abcdefg
(1 row)

MW abcdefg AMFFLIER, —BEERZHLIE fegab THER, FEENREER:

select Ltrim('abcdefg', 'fegab')ltrim from dual;
Ltrim

17, FAMImMRE, DaE: SREEFRTEEM=R, MXBRINT: K abcdefg BIGMTH

select rtrim(' abcdefg '")rtrim from dual;
rtrim

abcdefg
(1 row)

N abcdefg’ GMIFHBES, —BEARFFHIGE fegab® miEbs, AEEMREILER:

select rtrim('abcdefg','fegab')rtrim from dual;
rtrim
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abcd
(1 row)

18, FEAlengthtk#ER, IThek: KEUSEFRBFRNKE, ZHFZE char/integer/varchar2 iRt AHIZ0T

EEPPRLNEXGENER

select length(223) from dual;
Llength

E15'223 NFRFKE:

select length('223") from dual;
Llength

B9 vorysqURE BIFRTKE:

select length('ivorysql##EE") from dual;

Length

11
(1 row)

19, FAlengthbIhaz: KEFEEFNEFTHKE,

&1 ivorysql HIFTKE:

select lengthb('ivorysq'::char) from dual;

Lengthb

BFW0x2C NFTKE:

select Llengthb('0x2C'::bytea) from dual;

Lengthb
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(1 row)

E18 ivorysq#IEE BFTHKE:

select lengthb('ivorysql#4#E&"::varchar2) from dual;
Lengthb

17
(1 row)

20, FAreplace®#y, IHaE: BIMIEEFFTRIPNFRHAMRFR, ZIF2E text, text, text/varchar2,
varchar2, varchar2 DEFAULT NULL:varchar2, MR AGIZNT: B4 jackandjue’ HBY | 7 bl

select replace('jack and jue','j','bl') from dual;
replace

black and blue
(1 row)

MF%" jackandjue’ F89 |-

select replace('jack and jue','j') from dual;
replace

ack and ue
(1 row)

21. F&Aregexp_replacetR#y, ILERE replacelK#BIY B. ThEE: BT BT ENFRATCREFTILACE R,
SRS text, text, text /text, text, text, integer/varchar2, varchar2/varchar2, varchar2 varchar,
MR EHINT . FULEC RIS F B IR 0 #:

select regexp_replace('01234abcd56789",'[0-9]","*#')from dual;
regexp_replace

HrHTHTHHabed T HTHTHH#
(1 row)

M3 D EFFIR R ILEC R RO R By .

select regexp_replace('01234abcd56789"','[0-9]","*#',2)from dual;
regexp_replace

O #*#™#* #abcd ™ #*#™ #*#*#
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fFR'01234abcd56789" HRBJ'01':

select regexp_replace('01234abcd56789"','01")from dual;
regexp_replace

234abcd56789
(1 row)

A oo BE#e01234abcd56789° HAEI012:

select regexp_replace('01234abcd56789",'012", 'xxx ") from dual;
regexp_replace

xxx34abcd56789
(1 row)

22, FAregexp_substrikEl, Ihge: WBWENERENFRATIREANFRTTFE, SR text, text,integer
/text, text, integer, integer/ text, text, integer, integer, text /varchar2 varchar2, AT
E16'012ab34” FME—PEFFEII0I2F R

select regexp_substr('012ab34', '012',1) from dual;
regexp_substr

012
(1 row)

E19'012ab34 FMNE—PRE—HFFIBHI012F

select regexp_substr('012ab34', '012',1,1) from dual;
regexp_substr

E15'012a012Ab34" FAIME— T HE—HF BRI XD A NEH012FER:

select regexp_substr('012a012Ab34', '012A',1,1,"i") from dual;
regexp_substr

E18'012a012Ab34" PME—PHE—HHBX DA NER012F !
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select regexp_substr('012a012Ab34', '012A',1,1,'c") from dual;
regexp_substr

T WEE IR T

select regexp_substr('#3ERE", '#4E8') from dual;
regexp_substr

23, FAregexp_instrik#, INeE: BT MHERESENRAXNFHFRENABMUE, ZHFSE text,
textinteger /text, text, integer, integer/ text, text, integer, integer, text/text, text, integer, integer, text, integer/
varchar2, varchar2 IR BHIE0 T . &1 abcaBcabd PAME—PFERFHE, BWabcFENNE:

SELECT regexp_instr('abcaBcabc', 'abc', 1);
regexp_instr

&I abcaBcabd RME—NFRHE, E=—"rHIabcFRIUE:

SELECT regexp_instr('abcaBcabc', 'abc', 1, 3);
regexp_instr

&1 abcabcabd PME—TFRITE, B REHabcFERAENLE:

SELECT regexp_instr('abcaBcabc', 'abc', 1, 2,1);
regexp_instr

&1 abcaBeabc FME—NFEFE, ERETabcTRERENGE (KHANE) |

SELECT regexp_instr('abcaBcabc', 'abc',1,2,1,'c");
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regexp_inst

W BoEE B OFE

r

HIMAINIE :

SELECT regexp_instr('#GBE", 'E');

regexp_inst

(1 row)

24, FeAregexp_likelKE, IHAE:

r

Slikesk %, AT EMEN, RS

varchar2 varchar2, B/celi2—regexp_like= BT M B FIE18):

create table t_regexp_Llike

(

id varchar
value varc

);

insert
insert
insert

into
into
into
insert into
insert into
insert into
insert

insert

into
into
insert into

into
into

insert
insert

ML A BIE0T

select * from t_regexp_like where regexp_Llike(value,'abc');

id | value
e
4 | abc

5 | abcde

10 | abcbvb
(3 rows)
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(4),
har(10)

t_regexp_Llike
t_regexp_Llike
t_regexp_Llike
t_regexp_Llike
t_regexp_Llike
t_regexp_Llike
t_regexp_Llike
t_regexp_Llike
t_regexp_Llike

t_regexp_Llike
t_regexp_Llike

nb

values ('1','1234560');
values ('2','1234560');
values ('3','1b3b560");
values ('4','abc');
values ('5','abcde');
values ('6','ADREasx');
values ('7','123 45');
values ('8','adc de');
values ('9','adc,.de'");

values ('10', "abcbvbnb');
values ('11','11114560');

E18t_regexp_likeFkFHEabclIF:

varchar2, varchar? /varchar2,



E1t_regexp_like RFHBABCHIY (XD ANE):

select * from t_regexp_like where regexp_Llike(value, 'ABC',"i");
id | value
o

4 | abc

5 | abcde

10 | abcbvbnb
(3 rows)

25, FEBto_numberE, TN BR—EMEIRE—ERIUEIBINFRTEERHMERNREN, XHE
e text/text textMIAABAHINT : KFRTER"-34,338,492 HLi oy BRI

SELECT to_number('34,338,492"', '99,999,999') from dual;
to_number

-34338492
(1 row)

RFRTER'S.01-"F N EE R
SELECT to_number('5.01-', '9.99S');

to_number

26, FEto_charkk#y, IhekE: BHMF o HEARM TR, ZHFS8: date/date text/timestamp/timest
amp,textMIX AT KFHETRZA BRI AN FREI:

select to_char(sysdate()) from dual;
to_char

2023-07-10
(1 row)

R Rs QRN At/ B/ EF/F8I0:

select to_char(sysdate(), 'mm/dd/yyyy') from dual;
to_char

07/10/2023
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(1 row)

5 =81 HHAB timestam A& VIR N FRFAE T

SELECT to_char(sysdate()::timestamp);
to_char

2023-07-10 09:46:44.000000

=81 HHAB timestam & UL B 1/ BER/FF 80

SELECT to_char(sysdate()::timestamp, 'MM-YYYY-DD');
to_char

07-2023-10
(1 row)

27. FAto_dateREy, IheE: BWFRAIEAEM N HEZEE, TS0 text/text textNit BHIA0 T
$'2023/07/06° #Fe R BEASEAY:

select to_date('20230706') from dual;
to_date

2023-07-06
(1 row)

$5'-44-02-01" ¥HONHERSEAL:

SELECT to_date('-44,0201','YYYY-MM-DD");
to_date

0044-02-01
(1 row)

28, FEto_timestamplRi#, IHeE: AILIEMFESE. B, H. /M. 28 7, BEER] UFEMEF Y NSRS
o ZHEFEH text/texttextMNAFIZI T : &EIH'2018-11-02 12:34:56.025 LIHERF ML :

SELECT to_timestamp('20181102.12.34.56.025");
to_timestamp

2018-11-02 12:34:56.025000
(1 row)
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&1 2011,12,1811:38" LIHEA A

SELECT to_timestamp('2011,12,18 11:38 ', 'YYYY-MM-DD HH24:MI:SS');
to_timestamp

2011-12-18 11:38:00.000000
(1 row)

29, FEBto_timestamp_tzEREL INRE: RIENTIE)EW, We)FRERTIHEEN, X, MXABEIWT:
&14'2016-10-9 14:10:10.123000" LAHEAFE i

SELECT to_timestamp_tz('2016-10-9 14:10:10.123000"') FROM DUAL;
to_timestamp_tz

2016-10-09 14:10:10.123000 +08:00
(1 row)

#18'10-9-2016 14:10:10.123000 +8:30"  LAHHEAF T a1

SELECT to_timestamp_tz('10-9-2016 14:10:10.123000 +8:30', 'DD-MM-YYYY HH24:MI:SS.FF
TZH:TZM') FROM DUAL;
to_timestamp_tz

2016-09-10 13:40:10.123000 +08:00
(1 row)

30 FBto_ymintervaltkEl, ITheg: F— 1M FRBEXEUEZNWNFN AR ELE, ZHERFSEtext,
M AEIENT: &18'20110101° LUER DMEZ/\ DB ERIHER:

select to_date('20110101','yyyymmdd')+to_yminterval('02-08') from dual;
?2column?

2013-09-01
(1 row)

31. FABto_dsintervall®ER, IHRE: K— 1 BEAN_LE—E/NEEIE TSI —1 BHR 228 text,
ARG EWHRTRSGNENI LD/ EER (H5192023-07-06, 18: 00)

select sysdate()+to_dsinterval('0 09:30:00')as newdate from dual;
newdate

2023-07-07
(1 row)
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32, FEAnumtodsintervalbk#s, Ihae: BT IIAY 8] BfREEENEIR, Z3FS#double precision,
textMIX B HII T 3£32100.00-)\B A BT 8] 8] R BV 4R |

SELECT NUMTODSINTERVAL(100.00, 'hour');
numtodsinterval

+000000004 04:00:00.000000000
(1 row)

FR 1000 N BT 8] Bl R AV £z |

SELECT NUMTODSINTERVAL(100, 'minute');
numtodsinterval

+000000000 01:40:00.000000000
(1 row)

33, FAnumtoymintervallRER, Thee: KT HHAERRIRIMUE, 25 double
precision,text, MR BB ¥#21.00, year/yHEAEIRR:

SELECT NUMTOYMINTERVAL(1.00, 'year');
numtoyminterval

+000000001-00
(1 row)

i1, mouth Ny HEREIE:

SELECT NUMTOYMINTERVAL(1, 'month');
numtoyminterval

+000000000-01
(1 row)

34, F&AlocaltimestampiX#, IHgE: IROISEFRIIBEARNE, ZFSE integer,
REPIEIIESEOIERE, MAAGIT: REIMF=IEFRH B EAFBTE:

select localtimestamp from dual;
localtimestamp

2023-07-07 09:18:15.896472
(1 row)

RO ETRIEFRYB AR (BEAND -
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select localtimestamp(1) from dual;
Localtimestamp

2023-07-07 09:18:16.100000
(1 row)

35, FRfrom_tzeR#E, IheE: BHEBM—DIIXEIR NS — MK, ZHRZEimestamp, text
SRR AAEIT . $'2000-03-28 08:00:00', '3:00° Fie R X EiAYX :

SELECT FROM_TZ(TIMESTAMP '2000-03-28 08:00:00', '3:00') FROM DUAL;
from_tz

2000-03-28 13:00:00.000000 +08:00
(1 row)

36. FeAsys_extract_utchRER, IHEE: K—MtimestamptzEZit HUTCRIX Y [E], ZHFE#:timestamp with
time zone MILA RN T . EWEIRtimestamp '2000-03-28 11:30:00.00 -8:00" FHUTCESX fEHIBY8]:

select sys_extract_utc(timestamp '2000-03-28 11:30:00.00 -8:00') from dual;
sys_extract_utc

2000-03-28 19:30:00.000000
(1 row)

37. FAsessiontimezoneR#E, Ihee: EENKIFMEE, NMRAFWT: EEHINXAIMAEE:

select sessiontimezone() from dual;
sessiontimezone

Asia/Shanghai
(1 row)

Biitimezonefa, BERNKXEEES:

set timezone = 'Asia/Hong_Kong';
SET

select sessiontimezone() from dual;
sessiontimezone

Asia/Hong_Kong
(1 row)

38. FEEhextorawtE, INRE: KFRFERTA HEBIIERRA—PrawifiBE. ZFSH: text MR H
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NN BFRIE abcdef Fraw#i(E:

select hextoraw('abcdef')from dual;

hextoraw
\xabcdef
(1 row)
39. FAUIdEREL, TheE: FREVFIBEMLAIZ. MIBEIM T RENHFIHUEZER LM

select uid() from dual;
uid

10
(1 row)

40, FAUSERENVIRER, Thee: REIHETAFIMERER, MR T:
BEZRIAAEGEdba, WRER(Clture:

select userenv('isdba')from dual;
get_isdba

TRUE
(1 row)

BEERIENS

select userenv('sessionid')from dual;
get_sessionid

41, FBASCIISTREKER, THEE: T ANFRTE, RENWAIASCIFRT, MELAHIIIT: RBASCIFH:

select asciistr('Hello, World!') from dual;
asciistr

Hello, World!
(1 row)

FEASCIZFFF:
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select asciistr('frgF') from dual;
asciistr

\4F60\597D

[RIET B & ASCHF R AIFASCIF AT

select asciistr('ABACDE') from dual;
asciistr

AB\00C4CDE
(1 row)

42, FEATO_MULTI_BYTEREL, IThEE: RBFTEPHFAFRHELMAEAFR:
WMAFATN, BENEATN!

select to_multi_byte('1.2'::text) ;
to_multi_byte

43, FATO_SINGLE_BYTERE, ThEE: RFREPHFAFRHEBNLSAFTR
MAZATR, RRNFBTN:

select to_single_byte('1. 2');
to_single_byte

44, FEZECOMPOSERZER IhRE: KEAFHMASTICAS— M E S UnicodeF
WNBEARFRFaMA SR 768, x[El£E1E

select compose('a'||chr(768)) from dual;
compose

45. FZADECOMPOSEREL ITHEE: BE&UnicodeF T (WIHEESHIFHTSHNFER
A S0 MNEIBE,] []Eiiiﬁz?ﬁe%ﬂiﬁ’\TTla30l

tLj
&
E
oF
i
i
Pt
1
&

select asciistr(decompose('é')) from dual;
asciistr
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e\0301

9. FMEOraclez@BENIHI5IP

=AY
© AT HOraclelg. IPSPCHIIROIPHEIT 5o MABZE INFORAPORTHIORAHOSTEISLE;

THRE

- #iZivoryhost: FELEZAFTIE S 4ivoryhostBIAI1EE, HINBEA( host;

- #iivoryport: BT host, porttIIHEEMEN EZ—L, EFFNE|A U configuref ERECE, 1ERM
e im0,

pUNEWEEELTI N

./configure --with-oraport=5555
.Jinitdb ....
./pg_ctl -D ../data start

./pg_ctl -o "-p 5433 -0 1522" -D ../data

10 XMLERIZR

=89

EOracled, E&HIMHBEXMLEREBISQLIED, IvorySQLIEPostgreSQLAVER =, KI5 Oracle
XMLE#HEERS, HR T MOracleEB EllvorySQUERIEIBEAMSHI—EE. XMRBMRRER
F BN IA XML RZEFH T AIREN, MTRIE T #IENTEMRER . Ih, vorySQLAYX
%ﬁ%ﬁﬁ@?@%’\%, IR T AR ER TR P LI ARSAE, BEAIBRLIENEES AN,
Al EMRE,

~ XML (eXtended Markup
O Languageml¥ BAFZIES) B—MHETXAN, BTFEMMERAIRIEXEIEIIES,
bt EE—MREEN, AT RN, MERNEEFEZENRELUENIES.

SR

lvorySQLIESEII 5 Oracle 1211 E AXML
SQLEREIIFRAERY, SPostgreSQLIREF 7 —=, [EEMMIBREEFERA T libxm2ERHAE L, XEXML
RIEERIvorysql_oraflfF i — M Fia R, ¥R T SPostgreSQLEIEZETEXMLANIE S B F A —E0E

FFOracleBIxmIRZNE R B LS HELRZ XMLType, EEI0 FEIXNexistsnode() &R :
[R5 EXISTSNODE(XMLType_instance, XPath_string [, namespace_string J)

il SELECT existsnode(XMLType('<a><b>d</b></a>"), '/a") from dual;

AT RS, AOT—D XMLType

EER, (FRBIEAFPRENFRBERAMAEEIxmitypetB, 1EAFRISQLIEE MOraclexti% & lvoryS
QLA R1#eLzh
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5496, AT EERSPostgreSQLFEBNEIZ XET “extract” FHEEE, MorySQLEREMNRE R XEF =

29 “PGEXTRACT” , LUBAEREEEFBRYEMTIEM ERIE,

FAERIX11MOracleFRBHIXMLERERBY, IvorySQLEA T RAMRNEINSSIL S e EF, BT UPDATEXMLEREL
A, HMI0MREIIE T SQLERE M A TUHITI . HTUPDATEXMLRE NS E 2 THEN, HItEXRA

TRANHIREKN, XBRANERS T IBNEED BN

o

FERIWT

s
1

10
11
12

XML E Y
FERSHIE

ivorysql=# set ivorysql.compatible_mode to oracle;

SET

ivorysql=# create table inaf(a int, b xmltype);

CREATE TABLE

BRIEN
extract(XML)

extractvalue

existsnode
deletexml

appendchildxml

updatexml
insertxmlbefore
insertxmlafter
insertchildxml
insertchildxmlbefore
insertchildxmlafter

xmlisvalid

A3, LUBRAETIRER EMIEM TG

THREE T
ZEREA T IREXMLT SRR T8
HERNAZE,
HhS#XMLType_instance A T45
FEXMLTypeSfl, Xpath_string/a
FAEEXMLT B8R

ZREEZE XML BB R INEE
, extractvalueRBER[El—1T =8

_/‘\Téo
ZRHETFREXMLAREE RS
FEEMRTRIAT .

2R R T MIBRTE E B 12 RYXMLTS

S

ZERE BT EXMUE RPN FT

Or S 207 S

o

TR MU R — XML
BAERBH, FBXMLEBIERT
5 5 O FIXML &R
EREAT B EXMUER S
EEENRE

LR T XML ISR 2 8]
BT S
BERMETEML RIS TR RS
BT S

ERHAT EIEENXMLSE
AFHE

ERH AT EIEEXMLES R
BT S
ERHATFEIEEIMLE RS E
BT S

ZRE AT REXMUE N E S

ivorysql=# insert into inaf values(1,xmltype('<a><b>100</b></a>"));

INSERT 0 1
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ivorysql=# insert into inaf values(2, '');

INSERT 0 1

ivorysql=# select * from inaf;
a | b

B

1 | <a><bh>100</b></a>

2 |

(2 rows)

ivorysql=# create table xmltest(id int, data XMLType);
CREATE TABLE
ivorysql=# insert into xmltest values(1l, '<value>one</value>');

INSERT 0 1
ivorysql=# insert into xmltest values(2, '<value>two</value>');
INSERT 0 1
ivorysql=# select * from xmltest;
id | data
i

1 | <value>one</value>
2 | <value>two</value>
(2 rows)
ivorysql=# create table xmlnstest(id int, data xmltype);

CREATE TABLE

ivorysql=# INSERT INTO xmlnstest VALUES(1, xmltype('<soapenv:Envelope
xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:typ="http://www.def.com"
xmlns:web="http://www.abc.com"><soapenv:Body><web:BBB><typ:EEE>41</typ:EEE><typ:FFF>42

</typ:FFF></web:BBB></soapenv:Body></soapenv:Envelope>'));
INSERT 0 1

extract(XML)

ivorysql# SELECT extract(XMLType('<AA><ID>1</ID></AA>"), '/AA/ID') from dual;
extract

<ID>1</ID>
(1 row)

extractvalue

ivorysql# SELECT extractvalue(XMLType('<a><b>100</b></a>"),"'/a/b') from dual;
extractvalue
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(1 row)

existsnode

ivorysql=# SELECT existsnode(XMLType('<a><b>d</b></a>"), '/a/b') from dual;
existsnode

deletexml

ivorysql=# SELECT
deletexml(XMLType('<test><value>oldnode</value><value>oldnode</value></test>'),

"/test/value') from dual;
deletexml

<test/>
(1 row)

appendchildxml

ivorysql=# SELECT
appendchi ldxmL(XMLType('<test><value></value><value></value></test>'), '/test/value',

XMLTYPE (' <name>newnode</name>")) from dual;
appendchi Ldxml

<test> +
<value> +
<name>newnode</name>+
</value> T
<value> +
<name>newnode</name>+
</value> +

</test>
(1 row)

updatexml

ivorysql=# SELECT updatexml(xmltype('<value>one</value>'), '/value',
xmltype('<newvalue>1111</newvalue>')) FROM dual;
updatexml
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<newvalue>1111</newvalue>
(1 row)

insertxmlbefore

ivorysql=# SELECT insertxmlbefore(XMLType('<a>222<b>100</b><b>200</b></a>"'), '/a/b',
XMLTYPE('<c>88</c>")) from dual;
insertxmlbefore

<a>222<c>88</c><b>100</b><c>88</c><b>200</b></a>
(1 row)

insertxmlafter

ivorysql=# SELECT
insertxmlafter (XMLType('<a><b>100</b></a>'),"'/a/b' ,XMLType('<c>88</c>")) from dual;
insertxmlafter

<a> i
<b>100</b> +
<c>88</c> +

</a>
(1 row)

insertchildxml

ivorysql=# SELECT insertchildxml(XMLType('<a>one<b></b>three<b></b></a>"'), '//b',
"name', XMLTYPE('<name>newnode</name>')) from dual;
insertchi ldxml

<a>one<b><name>newnode</name></b>three<b><name>newnode</name></b></a>
(1 row)

insertchildxmlbefore

ivorysql=# SELECT insertchildxmlbefore(XMLType('<a><b>100</b></a>"), '/a', 'b",
XMLType('<c>88</c>"')) from dual;
insertchi ldxmlbefore

<a> TP
<c>88</c> +
<b>100</b> +
</a>
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(1 row)

insertchildxmlafter

ivorysql=# SELECT insertchildxmlafter (XMLType('<a><b>100</b></a>'), '/a', 'b',
XMLType('<c>88</c>"')) from dual;
insertchildxmlafter

<a> +
<b>100</b> +
<c>88</c> +

</a>

(1 row)
xmlisvalid

ivorysql=# SELECT xmlisvalid(XMLTYPE('<a>"));
xmlisvalid

ivorysql=# SELECT xmlisvalid(XMLTYPE('<a/>"));
xmlisvalid

11. FZAOracle sequence

=589
-« A REIvorySQLFEZ Oracle sequenceX s, BRYZR] LI IvorySQLAE A OracledIsequencei&flo
TheE A

- FAIR—MUIBENSR, SERAMNELEM, R~ UEEBEHIRES ST EHNTARAMEFERN
BHEY, O] LUEANEXTVALNICURRVALIARIEYE, FH o] LA FESEE

pNEwEEEL]

ivorysql=# CREATE sequence seq;

CREATE SEQUENCE

ivorysql=# SELECT seq.NEXTVAL FROM DUAL;
nextval
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(1 row)
ivorysql=# ALTER sequence seq restart start with 10;
ALTER SEQUENCE
ivorysql=# SELECT seq.NEXTVAL FROM DUAL;
nextval

(1 row)

ivorysql=# DROP SEQUENCE seq;
DROP SEQUENCE

12+

=89

IvorySQLieﬁﬁfF%ﬁ%%@rackﬁ%xE><€EETIUﬁbo ackage) B—MHEAEREFHNRES, XEWNREFME
TEIREF, ERIREEIRE. K. T8 B8 FrlERE.

(p

%
A EENERARZRBE—TRNT B EEX BRI,
THRE 1 A

lvorySQLIEMt T AR OracleBEE X B89INEE, SRS EMEEIE. BEFIHEAR, 7EPostgreSQLAZHL R (
psql) FRIBNNT SEMEXNEL, FIE T \dk i,

BIR BT

fEAACREATE OR REPLACE
PACKAGEIE B2 E R — M ERNEE. SREXNFEIRE. WM. MEMEFNRNES, THEET
TERN—"P B, BAEAERARENSR, EEETEXXENR,

TEECHEN T RIBRER—EE, L ECREATE

PROCEDURERZIANPR, WIRTEEMAFBIRI M olZSE R —1a, NFEEBECREATE ANY
PROCEDUREAR LGN R,

BB

fEFBCREATE OR REPLACE PACKAGE

BODYIBA QIR EI— 1 EIK, 0IEAEEEESS0EEME—ENAIR, EXREESEMTEER MR
T, BEIEHNIEE, ZEATX BHEHERINN R,

SEAER B cursorglFIEN, BAXTRE — M EFEEEXE, ANEEERIERN,
=3B i)
EFIALTER PACKAGEIB AR Z EIRVE M. ATALTER

PACKAGEEEAIHINREN . MIEENFIEE, EABALTERANY
PROCEDUREAYSRA BEE N ELM AR P BV B

MER eI B2
DROP PACKAGEIB AR EHEE R — M EEE. X MEA=RNMREAMEMB. DROP PACKAGE
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BODYJ R MIBRE Ao

TREERILEORRETHN— PRI R, NEEK: SGHIERARIVT, stAFBDROP ANY

PROCEDURE RN R,

EFE

DISCARD PACKAGETHRERZ I T & PostgreSQLAIDISCARDINEEMHAYo

TEpsqlFE A \dk[+] BB B S EEE X

psqlR 235 \dk[+]

Y EEESEERENER.

\dk[+
\dk[+] xxx
N A5
Sl EAD

ivorysql=# create or replace package pkg is

ivorysql-#
ivorysql-#
ivorysql-#
ivorysql-#

varl integer;
var2 integer;

g

ik
HE Y ETREE RIS B
H o BRI E B RN A

function test_f(id integer) return integer;

procedure test_p(id integer);

ivorysql-# end;

ivorysql-# /

CREATE PACKAGE

BB

ivorysql=# create or replace package body pkg is

ivorysql-#
ivorysql-#
ivorysql-#
ivorysql-#
ivorysql-#
ivorysql-#
ivorysql-#
ivorysql-#
ivorysql-#
ivorysql-#
ivorysql-#
ivorysql-#
ivorysql-#
ivorysql-#

var3 integer;

function test_f(id integer) return integer is

begin

dbms_output.put_Lline('pkg test_f');

return id;
end;

procedure test_p(id integer) is

begin

dbms_output.put_Lline('pkg proc');

end;
--privite function

function test_pivl(id integer) return integer is

begin
return id;
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ivorysql-# end;

ivorysql-# --privite procedure

ivorysql-# procedure test_piv2(id integer) is
ivorysql-# begin

ivorysql-# dbms_output.put_Lline('privite proc');
ivorysql-# end;

ivorysql-# begin

ivorysql-# varl := 1;

ivorysql-# var2 := 2;

ivorysql-# var3 := 4;
ivorysql-# end;

ivorysql-# /
CREATE PACKAGE BODY

=3B i)

ivorysql=# alter package pkg noneditionable;
ALTER PACKAGE

ivorysql=# Drop package pkg;
DROP PACKAGE

ivorysql=# Drop package body pkg;
DROP PACKAGE BODY

=78

ivorysql=# discard package;
DISCARD PACKAGES

EpsqlHEm \dk[+] BB RS BHEX

ivorysql=# \dk
List of packages

Schema | Name | Owner
________ S
public | pkg | ivorysql
public | test_pkg | ivorysql

(2 rows)
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ivorysql=# \dk pkg

List of packages
Schema | Name | Owner
________ B
public | pkg | ivorysql
(1 row)

ivorysql=# \dk pkgl
Did not find any package named "pkgl".

ivorysql=# \dk+

List of packages

Schema | Name | Owner | Security | Editionable | Use Collation |
Specification | Package Body
-------- e e St S St
_______________________________________________ +
public | pkg | ivorysql | definer | Editionable | default | varl integer;
+|

| | | | | | var2 integer;
+|

| | | | | | function
test_f(id integer) return integer; +|

| | | | | | procedure
test_p(id integer); +|

| | | | | | end
|pubLic | test_pkg | ivorysql | definer | Editionable | default | varl integer;
+| FUNCTION test_f(id integer) RETURN integer IS

+

| | | | | FUNCTION
test_f(id integer) RETURN integer;+|  BEGIN

+

| | | | | | end
| dbms_output.put_Line("'invoke function test_pkg.t
est_f');+

| | | | | |
| RETURN 23;

+

| | | | | |
| end;

+
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| BEGIN

| end
(2 rows)

13. ~e[h%

Sy

AINRERISINZE N T F A OracleBI AR IL5ITHEE, RHEIHIEFRITEME S, TREENTEEFIIES,
AP BT LA g st 151 By m) DM

ENAESTER, FeIIEREER. AR IERECl T aRERNINENAREFED], BIHAR]
DR RN BERS IR, MMM BRI L IS BINE R,

THEE e

8] I HIThRE B AR P BE S e AT T UASELECT *

SIRIERRRBASES o PILUERA R IIIMRHITELR, MARTILERIZRNNARER. NREVEFER
BIREA=ERARIIRY, wuEdy 2 BRI BRI Y, SR EMIRIEA BRI AR 5,

EOraclet®zUT, psqlByy EHadam< (\d+) 18I0 AR LHIEIZ .
BB

IR E T RIILYIBE

ivorysql=# CREATE TABLE mytable (a INT, b INT INVISIBLE, c INT);
CREATE TABLE

EENEIPARICPNE]

SBEEINSERTIEAITEIEEFI WIS, A RemAR AN E. e a0 IFIBRENERN TR
HHE, BNRE,

ivorysql=# INSERT INTO mytable (a, b, c) VALUES (1,2,3);
INSERT 0 1

ivorysql=# INSERT INTO mytable VALUES (4,5,6);

ERROR: INSERT has more expressions than target columns
LINE 1: INSERT INTO mytable VALUES (4,5,6);

B RFI
EASELECTIEOE N, MREBESAAWIESR, HMBIIEE RPN, SN EREARIILG,
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ivorysql=# select * from mytable;
a|c

13
(1 row)

ivorysql=# select a,b,c from mytable;

a|b]c

R O B
1]2]3
(1 row)

fEOraclet®= Fpsqli BHaiA e (\d+) XA e] Iz

ivorysql=# \d+ mytable
Table "public.mytable"

Column | Type | Collation | Nullable | Default | Invisible | Storage |
Compression | Stats target | Description

-------- L R
_____________ I B

a | pg_catalog.int4 | | | | | plain |
| |

b | pg_catalog.int4 | | | | invisible | plain

| |

c | pg_catalog.int4 | | | | | plain |

Access method: heap

BR &

- BEIAZEFmodify column, ERFARASSLIL;

+ 1£O0racled?, ARIAIFAFGIRFERHIAVEESIM, S—MREE—1PHZ DRI, XEART
HIAZBEERNTINFET Bl AR =R E,
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\ e el

T X Tkt E

BIIAR

554

IvorySQLEE—MZOFT & HIBALEY, ZHIRAAE X GitHub_EMIvorySQLETFMEERIIEANPR. BIAY, FA13E

=IREMB] ZBIvorySQLIE X BYEL A8 EIRIGTaml. ANRIEHEE TR RS B A A N2 Ivory
SQUA IR RBIAR AT, ERRINENAEEEEZANEBEN.

IvorySQUAE XX B AP A L AL BYTTmk, HATFIEBI0N !

170N

TENPRG, T EMNSE, TS AEBL 53523189

TREN. FMAEBILS P AZESSHX, MA—MTERILAER, ToFie. A, BRaTENEE
%W%h%ﬁﬁ\ﬁ%uﬁﬁ%ﬁ\%%mﬁ\ﬂg\ﬁéﬁﬁﬁm\E%\ﬁk%%\ﬁﬁ\?%ﬁﬁﬁ
éj\iFDHy =) D ﬂo

BMMAEUBB TR, G, 2, 88NREEXIAIKEITEMER,

BRI

BB BIEIRA, T T IvorySQLIER —#kn. —MHNNEEEREEE. BAXENHERE, A5 —
PR NMFEE. FIARAIBATEBH AR E, vorySQLIF & A RRVBAMEAEEMBFREEEE, A
ERIEREMLAERE, BREBELNACTFTRBEREIMNEMEX A ZEEAIFN, vorySQULItX YIS
PABZTERN, HERESHMREEHTRIGMEF, BU—PRIFIHEX, XEBEEMNEEIvorySQ
LR PHERTTBI B ARG, FAAEEFLRTIIERTIREESZNA, LIRSERNME, B, {12
RAORAB—LEEINI ST

FIARE . MAEEELEEHITER/ARE/HEIFENNR, BRIWECNTREMEMNERES. FrLL,
B—F NSRRI AEZ,

T BRRE/FIPEENEHRENEK, RIEABEIINI SR IBES RIS ET O BN ER. XEiE
HESHOANMEREET, LUNEBNA RSB RA AR E R A TR LR R &,

DAl E=E=1ET]

ERE A, FNEZE T T vorySQLERIBA A LI X IESMIRRAS. Ba1, BIHEIFE40FRA, i8R
REBPCHBH T X, RBAZENEEHNEERTNA. ZEHRNBEM NS — BN, PERE
TS 1BIssuetFTi. FUENPRAREAEZN. I ERFR. ERBER. XERBFR, XAUERER
IRAYAIvorySQLAY TRk E B~

AR ES

ban'=

lvorySQLETEGIitHub_EFF & BY, HAI#FAEN B STatBI A B L IHAA GitHubtk =, FHPVEGItTEM TIER
o MEWEEET R NRBEMESIR, EA— LRI REARE T £ BIFAITIE,

MREEGCIHHUbIKS, forkX NMFREEZEHDACES, XiFERLR] LUBE EFA AR 2K ighacking,
FRE B FREOERKAVHRIR.

lvorySQLZT A BYIF BJ

MREIRZN T B R eIEm, ABAERI LURIEIVorySQURHE RN EE MyvorySQLARA B —EB 0 & R4 Tl
» ZhRAREBApacheF ol IE2.0AR 4R,
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MBERTHNETREER, BREHRBASNSERCENEFN, FEAFRBENR, B, \
EEBREBRI TR

(1) FEARIEBAF—mApachelF ok,
2) MREERTREE, FEEHIERIFIRHE,

(3) TEIEFRBIFCAIT (BB RABITERAEH) BEFERRMABPHNN. Bi5. THERME
ftERRIEENEFTER SBIRH,

(4) MBHEEHBF=RFEE—MNoticeSXfF, NTENoticeXXtFhEEHHApacheF o]l & LIENotice
RIS ST, BAEILIERIN A ApacheF Bl IEAT AL M

&a, BicE, MIFRENTERRERTFEARAMRET B — MFER. BMEEERERS B D SANEINE

BIFAIRK, BHNIZREE. SEE—F, NRETKHAEEBISIBPTS REVFa] o, BEIEFRA
SRBRPFHIRAPER R T o

S AT DU A B3R
AR

AL B 2Ea8Ibug. FHEEIINRES I LEE DA CE, RERIZPRIEXRAGHEEM: https://github.co
m/IvorySQL/IvorySQL o

4 TTER

lvorySQUAE IR MHBY B FR RS M, SRSOARIFAE
SXAEMEER, XSS RFEIL8NSUSEMEET &R LU E—SUS 2 Temto

MztlvorySQLANAR 25 /a2

GitHub: https://github.com/IvorySQL/IvorySQL
P37 https://gitee.com/IvorySQL/

2 5IvorySQLMIL IS

IvorySQLE M & https://github.com/IvorySQL/Ivory-www
[O] 2 M5 5= )R

BREFFIZRAIT BW T https://lists.ivorysgl.org/

RN E

&R LATE IvorySQL-

WWWAHIB G E B IR Eblogm@t, ] LIEXAET IvorySQL/NENE & X E#Faivorysgl@highgo.com o
UN{e] 18 HH Bk

RiDIEE

ERFREMB NS S EITE PN SEREAREE LEURTBRINE, MREVRERE T BEANE
, ARIZBWEERERENBIRE B ZH], FTIMAFRARBBMESIR, F5F1DZEHRIN Bl
RIS R XYL, AN ARNERG LR TIEEN—RIVNERY. JRIZARITR T XBFIF
HANITEEMES, FiES 7 RISV,

L% E vorySQLEICHMIC+HER D BT, B =B EPostgreSQLARIDLIE, FRltb 2 Ih:

265


https://github.com/IvorySQL/IvorySQL
https://github.com/IvorySQL/IvorySQL
https://github.com/IvorySQL/IvorySQL
https://github.com/IvorySQL/IvorySQL
https://github.com/IvorySQL/IvorySQL
mailto:也可以联系我们IvorySQL小助理发送至邮箱ivorysql@highgo.com

X FCHPerlfp3, WIRFBE, EEfTpgindent. iR WS EE A EAgHt diff—
color, XAFEIRZZNAIE TR A= HIEFA EZERN T H R,

P& sl A lvorySQLBVFITHEEER N 128 S H—kea @il INH B S, NRENHEENIHEIEREN T
E, 1&1Eivorysql-hackersf IR FIRHIA, X REARRFRAOFEIE,

/b, EBROZIELRIETmake install check world, USRS B ERI R P8,

IEATF _EhfPostgreSQLEVE 2

WRIEIEEHITRIE U S PostgreSQLMIvorySQLZ [8]8@BATNEE, NP gERE RGO EEFL % FPostgreSQL
o XAMNZERN T HAN MBI E 2 BINER, MERN T it 5PostgreSQLIAXRBIERI L ERREM XS £
HEPostgreSQUIt X B 2B EF R, —MKi, BXMMUBESRTIFORMFER, XEERALL
MELHNERAZERTEFB,

TR

—BEEEE SivorySQUIZUL BB IvorySQLA X BV EIp R =M TAF, BRI BIRIEXEINE
FvorySQUIKAEME B CRZEEF, R TZXIEK.

HTEE

FRERZHEGE R BT IS, PIMERITES, FITHERSZBEEN vorySOLATIEEE SR EH 54
BN XEABRRE ST RE, FHIEmIvorySQLE XS MR REEIERHERR IR, AT ERHEZ
Qﬁﬂﬁﬁﬁﬂuﬁﬂi—ﬁ,E%ﬁﬂ@ﬁ@ﬁﬁ%@@ﬁMm&lﬁ%ﬁW%WEﬁA%ﬁ—%ﬂﬁﬁ
I\ijﬁ/ﬁo

RIHTHEN—NMERAIEREMNHEIR, BMERERUFRLES BN puliIEK. GitHub R A MR ACHEXZ
MEPRIXTBERY D 2o XEETIMUIR AT W P A B 5 7] o

SRITH MR EZ 5 =/ D+15Kk+14no-
1KANEERY, RITHNEET—H. AX—xRL, EMIZHER OB Gz — /KIS ERSINBITEH

o

AN T BB AR, EERRE=REE AR OEIPAR R TSR, BMO~R, 1B
NESZ, NREEJLREBWEIFTHRE, BANI—FME, EXEHpulllBRES, sERABHS
RAEE—HBFH,

BEEREXAEEE

B, EB2BRZOFASREERREFMEE, MLERITpullIEBRTIER. XMOERTFT/ TR, FHi
FBANZEEENZE: WRBICH MM ] EESBUNRKMAITHEE, BBATHIBLpullERTIER. B—FH
F,MEEgﬁiﬁﬁﬁﬁﬁﬁmﬁﬁﬁ(%WEE%%$@EH?%&),W@MEMﬁEEu&EE%
2R BT

1EIssue

FE14 H ANew issue TUHE:

1o N IvorySglEM: https://github.com/IvorySQL/IvorySQL
2. mNew issue

3 IvorySQL/ IvorySQL « pubiic <R Edit Pins ~ @ Watch 13

<> Code (@ lssues 77 11 Pullrequests 6 () Discussions () Actions [ Projects 1 © Security [+ Insights

Filters ~+ O isissue isopen © Labels 10 P Milestones 0 New issue
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FE2H . EREBEERissuelti

1. bugreport

Title: #RER

## Bug Report
ITbugiH I THEIA

\### IvorySQL Version
7EIvorySQLMRNRR 4 & IR AY in] 2t

\### 0S Version (uname -a)
RGFhRAS

\### Configuration options ( config.status --config )
FCESH

\### Current Behavior
= ENREEES

\### Expected behavior/code
HAZEMIZER

\### Step to reproduce
SNLSRE

\### Additional context that can be helpful for identifying the problem
BEFRFIRENHEERES

2. Enhancement

Title: R&R

## Enhancement
It FHAEER LRV ThEE(E— N Ha iR

3. Feature Request

Title: #RER
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## Feature Request
IR REASE SCIRY— N ThiEE

EERLZE %

S5 submit new issue %A, 3IB3CEN D]

ANV
14 Fork ivorysql.orgBfE
1. $TFivorysgle [ https://github.com/IvorySQL/IvorySQL

2. b Ffaforkizdl, FiFfork5eak

28 RiforkBY 0 B 5o f& 22 A H#0

cd Sworking_dir # & Sworking_dir ERAIREHKE repo WER., %0, "cd
~/Documents/GitHub’

git clone git@github.com:Suser/IvorySQL.git # ¥ “Suser’ EIAIRHY GitHub ID

E34 . BIE—1#HHIBranch

N

cd Sworking_dir/IvorySQL

git checkout -b new-branch-name

B4 IR B TS
EFTEMInew-branch-name &AL,

E54 1 A pkcommit

Git add <file>

Git commit -m “commit-message”
Eo6d . RBEMHEIEEIL R

Git push -u origin new-branch-name

E14 0 elE—Pull Request
1. FIFHR Fork B9 E:  https://github.com/Suser/IvorySQL (¥ Suser E#A1RBY GitHub ID) o
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https://ivorysql.org/
https://github.com/IvorySQL/IvorySQL
https://github.com/IvorySQL/IvorySQL
https://github.com/IvorySQL/IvorySQL
https://github.com/IvorySQL/IvorySQL
https://github.com/IvorySQL/IvorySQL
https://github.com/$user/docs-cn

2. mif Compare & pull request #4H1 BN B] 6172 PRo

TEAZPR

WFRARZ—PMPREGZRF—PINEE, HE—PbuglEilz—Re. BIEZNIIEE—/RIRR,
£14: pllE—"Pull Request

1. FIFHMR Fork B9 https://github.com/Suser/IvorySQL (¥ Suser E#A1RBY GitHub ID) o

2. mir Compare & pull request #&5

B2 EEPRER

Fix test
IheeEIR

leave a comment
FHZIR R INREH T ELEIF ARV IA

FE3F . 1ERPR
s Create pull request #Z5ARIBIHE A2,
ATESEYEE
EETE
(1) & MarkdownZE TyporaX 144miE2s,

(2)9%%2?@&%?%%%, NRBEEMBELENHRTEIBCHNCE. EEMBESHLUTTE, 5
ES=& :

git remote

git fetch upstream

git merge upstream/main
git push

(3) PEAFTUNAS (ISEREA)

AUy

lvorySQLAE BXARHNIEN 1, X XA RTFTE IVorySQL/ SR EE (I EMERE) H, X XERFT
lvorySQL/SCS-i118nfZEE  (SX14-118n
FEE) Fo BRI LINERI—A XIS HETE, SR E LU [Ee i s Ek.
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https://github.com/$user/docs-cn

BRI LAM LU ERI—I0F 98, AEEBOZO#H IvorySQLINES  (Z532H0 -i18n)  _£AJ IvorySQLI Y :
(1) BETEXH

(2)EEHEERIE TR, TR, 4. ABRE)

(3) IS EHT = ST BT AT AR

(4) AMERLBINE (B1F. BOREUHT)

(5) B SHIL LA M B SCEEAL S, B M R SCEF A 530

(6) #8232, [CIE AR RIS BY S H-118nR) L

(1) (Bh) EEHMALIERIAIEIEK

JIBEREE

IvorySQLXHSZE “markdown” RER. NEFEEINREMN—EE, TRNEH S MEER L
Markdown L1,

Markdown#i3&

1 AN —RITIREER, 2IERRER. §i: —RTA TENEERER AT, AT T E
B B A TR AT L.

2. PRI —ER ATX XA, BITEARRRAIIN # S KR TAREALR 5o

3. ARSI SRS # BN E — R BEIRAN A

4. IRERSISFES W ERETREBESANS, THREZ 1T
5. IR IE—1T1TE, BIREH # SRR ERTHE,

6. MMEKEMNELITRI S, k5|5, FRXEBN5|SHFTS. ERWES. E5. A5, BNSH
SRR RLR A,

7. PR _EENTE 1T,

8. XHFREESHUANREENRA, WN—RIREA # lvorySQL 2215, XIZFEMN — LAt TeER #
IvorySQL ZR#8, MR BELBIR, MingANE I EE,

9. AR R BRI — P —ZRATEL,

100 —fRskin, BRTOC.md SXPFRIgEE 2 DI, ERPTE md XIS EH—%, FNIGEH 4 DT,
11, X4 (BIEARRIRM) Z2IEWIN Tab BIRRT, WFEE, KK —ATHRAE

12 BIEHINESR=T1T,

13 RIIAFS > BRLEEINZN=R, REEA—ITK, BEESIARNE.

14, ERBFIIEREN, ©HM 1HE, ZINFEE,

15, fRAYIKRE, S—FFRIBIFRT (. - "HEF) ERET R, EEIIERRNS.
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16. Pk (BEEFNLFEIIR) BIEdNET—1T.
17, BREI RS T —1T0

18, X AHAhEE | FHHIMEREER URL, MR AHLERFEEES T HITITZ URL, MIEA—WRIES (<URL>)
g%ﬁumom%$$%%ﬁﬁﬁﬁ@%ﬁﬁmum,\%E%FﬁﬁﬁﬁﬂF,W@%—N&ﬁ%wm)
B27Z URL,

19, EANME. FHAFRIFMR, EREMATAZLEHIDZ RV OAELI MEXE .
200 B RSISERABRAZIEEIMSROTE, WAGEERIL  REICE

21, PEESCAMINZ LRI ZROTH. WA BEH I [RiERE] (https://www.example.com/)o

22, PERAIETERRIE. WA RERI =] (3 THEE](#F15

Nt
L. AN —RFTIREISER, 2R,

# Heading 1
### Heading 3

We skipped out a 2nd level heading in this document

2. ARG —E R ATX A%, BITEARELETIN # S KRR 7o

# Heading 1

## Heading 2
### Heading 3
#### Heading 4

## Another Heading 2
### Another Heading 3

3\ RIS |ISRS # BUNE —RBEIRANS, RIHEZ TR, ZIHHBTHITE

EREVINCTEN

# Heading 1
## Heading 2

R=FSEN

# Heading 1
## Heading 2

4. MRAREBMNAEEIFRXPS., R3S, FRXEVS|ISFRS,
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https://www.example.com/)。
https://www.example.com/)。
https://www.example.com/)。

# This is a heading.

EHTRSE

# This is a heading

5. tRA EE=—1T

BT

# Heading 1

Some text
Some more text## Heading 2

EHRE
# Heading 1

Some text
Some more text

## Heading 2
6. MHEPAEELSHIANREZ IR, W—RInEA # lvorySQL IR, BEER " RATUBL T EER #it
IvorySQL iR, RN BELBINE, NATRAREE,
IR
# Some text
## Some text
IRl
# Some text

## Some more text

7. XHEPREHIM—D—RIR,

o —*
1xINE

# Top level heading
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# Another top-level heading

IR

# Title

## Heading

## Another heading

8. —RRFKIE, R TOC.mdSXHFRIZEH 2 =8I, HRFTAE .md X8 EH—%, BUADGEH 4 D=,

HA O =
=]

IEVINE)

* List item
* Nested list item indented by 3 spaces

Ef~E:

* List item
* Nested List item indented by 4 spaces

9. X (EFEfUARERA) ZEIEHI Tab HIRSRT, WHREHE, SR —ATHRAE

N R
S|

SEAEIRPIEN

Some text
* hard tab character used to indent the Llist item

IR ER

Some text
* Spaces used to indent the list item instead

100 BIERIESR =TT

Some text here

Some more text here

IERREAL:

2173



Some text here

Some more text here

11, SREIATS > BRLEHIAZ T, RECE—1=%, EE5IBARE.

BIRTE

> This is a blockquote with bad indentation> there should only be one.

IERRSE

> This is a blockquote with correct> indentation.

120 ERERFHIRN, AWM 1S, ZRINFEE,

H N O —— ot
=]

IRINVE:

1. Do this.

. Do that.
1. Done.

=

0. Do this.

1. Do that.
2. Done.

EHRSE:

1. Do this.

2. Do that.
3. Done.

13. AR, §—FIRIMAMRTT (+. - "HHTF) BERET—HE, EEIIERANS.
IRl
Foo
Bar

Baz

1. Foo
* Bar
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14, 5k (BEBFNLFEIIR) BEaNd
HIRTD

Some text* Some* List

1. Some2. List

Some text
IRl
Some text

* Some
* List

1. Some
2. List

Some text

15, RBBIREIEAANE T —1T0

el

Some text

Code block

Another code block

Some more text
R el

Some text

Code block
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Another code block

Some more text

16, PR HIAREEDY URL, AIRFBEM A SEERREHTTITZ URL, NIBER—RES (<URL>)
BEZ URL, IRBETFRHRBERNIEREEN URL, FEERFABI I, WER—X &35S (URL)
B=1Z URL,
el

For more information, see https://www.example.com/.
ERE

For more information, see <https://www.example.com/>.

17, EANME. FHAFRIFMRE, EREMATAZLEHIDZ RV WAL MNEXE .

:H:\Df—\b—k
EREANW

Here is some ** bold ** text.
Here is some * italic * text.

Here is some more __ bold __ text.

Here is some more _ italic _ text.
[EWRE:

Here is some **bold** text.

Here is some *italic* text.

Here is some more _ bold _ text.

Here is some more _italic_ text.

18, BPMRSISERIMAERAZEHINZ R WABREI " RO "o

E=EnPER
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some text
some text

IR EN

some text

19. BEENARPEZ FHIZROT. WAL [ 55 |(https://www.example.com/)s

[ a Link ]J(https://www.example.com/)

IREN

[a Link](https://www.example.com/)

20, HEESIAREERT. WAEHI[ =] (2= i (#)F15 .

[an empty Link]()
[an empty fragment] (#)
IR
[a valid Link](https://example.com/)

[a valid fragment] (#fragment)

AIXAEPRARREIRAE—ERA =N RS SHTER, BILEREHEIIRXISAIIER,

IEVINEN

Some text.

# Indented code

More text.

IERTRE

" ruby
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https://www.example.com/)。
https://www.example.com/)。
https://www.example.com/)。

# Fenced code

LUENRY

More text.

WiR s
AT WA HMEIERR TSN, EREEEUTIFNE

- Node. js &%t

- Antora &
B ZEIFESZE Antora docss

LEMINE, TR BRI TEIAMINZ R,

[root@ivorysgl ~]# node -v
v16.19.1

[root@ivorysql ~]# antora -v
2.3.4

0 01 45 A%,

LLl%b"ZHUW%) *ETD/&i ézﬁ?ﬁEEU/EEEI: Ejjﬁ/ fork
BATXEAOEIN=CER D AGEFR, Antora TENZEEESFIMENER,

B, BEMEBENIINNBUNME, W0 TE:

|Q IvorySQL / ivory-doc-builder | pubiic | 2 EditPins ~ O Watch 3 ~ % Fork 1 - Starred 1

<> Code (© lssues 1) Pullrequests (@ Actions [ Projects @ Security [ Insights

# main ~ P 1branch ©0tags Goto file Addfile - [RENSTIR  About

Document Build Scripts

@ orantzhou Merge pull request #1 from DutMs/main . 835730¢ yesterday ) 14 commits
[0 Readme
[} LCENSE Initial commit 2monthsago | &b MITlicense
15t
[} READMEadoc Creats READMEadoc 2 months ago o star
® 3watching
antora-playbook-CNyml update antorayml 3 days ago
[} play y P y vese ¥ 1ok
— [} antora-playbook-EN.yml update antorayml 3daysago | Report repository
RIE i
T cntemplateszip uidyml 3 days ago
F R TARJu
F TR ~=[ [ entemplateszip uigyml 3 days ago Releases

FRESCHIM DLUIRAR B A —2,  (RIERNES M 12 RERIEFIRE N MER, BEOIEIUIB EEEDAG
ithub_t, FEAY T XL, BURILAE RIEAMA BT SR T o

SCREHRL R Antora FHTIEEERY, 7EIE1T Antora 2, 10BN playbook. yml ST

3 IvorysQL/ ivory-doc-builder  pubiic & Edit Pins ©watch 3~ % Fok 1~ Starred 1

<> Code @ lssues 1) Pullrequests ) Actions [ Projects @ Security [ Insights

P main v P lbanch ©0tags Go to file Addfile~  [RENEEERE  About

Document Build Scripts

@ orantzhou Merge pul request #1 from DutMsn/main 83573a¢ yesterday D) 14 commits
M Readme
IR TR [ LICENSE Initial commit 2 months ago &8 MIT license
playbook.ymIsZff [} READMEadoc Create READMEadoc 2 months ago I astar
® 3 watching
antora-playbook-Chymi update antorayml 3 days ago
0O playt y! P ¥ ys ag @ ok
[J antora-playbook-ENymi update antorayml 3daysago | Report repository
[ cntemplateszip uidym! 3 days ago
[) entemplates.zip uiyml Sdaysago | Releases
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https://docs.antora.org/antora/latest/

1 site:

2 title: IvorySQL Document Site

3 # the 484 page and sitemap files only get generated when the url property is set

4 url: https://docs.ivorysgl.org

5 start_page: ivorysql-doc::v2.2/welcome.adoc

&  content:

A reevoryye . Tle— EERRUFOINE, NREEK, e
B - urll https://github. com/IvorysQL/ivorysgl_docs.git

9 branches: [v2.*,vl1.*] E&LEEJJUH
18 start_paths:
11 - CN
12  asciidoc:
13 attributes:
14 experimental: **
15 idprefix: "'
16 idseparator: "-"
N ":g"-"‘agi““““: - XEZuiBRUithE, RENT, BEXBurdESUsRER

output:

13 dir: ../docs/en E(ju'@’mimtlt
28

[ =]
=

ui:
bundle:

url:| https://github. com/DutMsn/ivory-doc-builder/raw/main/cntemplates.zi;
B S ¥ P B

ha
[*]

23 snapshot: true
24 runtime:
25 fetch: true

T ERAEZ &, IBERIRE{Top< antora antora-playbook.yml --
stacktrace, AEMOER, HBMRINETERG, FMAIUEERSEMBIMNITT .

FOEZ G, MRt IaE T LEEIRAAY ivorysgl_web
BEFR, BRZPREURENZAIBVRIZER, RBSEMHEXiEt-, RilzEEZIE, EREDEHMMIL

o

#EAZblog

e TAF

1. NE{ Markdowng@i& TyporaXt44wiEss.

2. S NEHBEERIDEIALS, OER F(https://github.com/lvorySQL/\vory—www)%?ﬁ%%ﬁ,
ﬁD%ﬁ%#ﬁl@?ﬁ%#ﬁ#ﬂ*x‘EBEﬁ o BZHLUTHE, BMESIARA:

# RIBX GRS
git clone https://github.com/IvorySQL/Ivory-www.git

# AT ENCE
git pull

3¢ BAGEAETU RS ([v4-0:23: #5E1REA_2))

i yal
IvorySQLA AR HEIIE Y, RIMIEFRFLRIE B R<u>Ivory-

www/blog</u>/, X BERFERSE F<u>lvory-www/i18n/zh-CN/docusaurus-plugin-content-
blog</u>H, B LINERI— A BERMEHTIE, HAEW R LUNF S BB 53iko

LB~

T 2 80, LEFATREN E— B X vorySQLERAEIFHE R, XA UFEBERIRMINAVIZAIbloghk /5T
BiE. bloglexxHe
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https://markdown.com.cn/tools.html#%E7%BC%96%E8%BE%91%E5%99%A8
https://typoraio.cn/
https://github.com/IvorySQL/Ivory-www)是否有更新，
https://github.com/IvorySQL/Ivory-www)是否有更新，
https://github.com/IvorySQL/Ivory-www)是否有更新，
https://github.com/IvorySQL/Ivory-www)是否有更新，
https://github.com/IvorySQL/Ivory-www)是否有更新，

(1) B At oE

git clone https://github.com/IvorySQL/Ivory-www.git

2) tIB—"Pnx%

git checkout -b <branch-name>

) EREFERTOIRECXENER, BREFMMBR ((v4-0:23:_HEEIRA_2)).

# EpRNIEE B R R

cd Ivory-www/blog

mkdir <YEAR-MONTH-DAY-title>

cd <YEAR-MONTH-DAY-title>

touch index.md

# LR XIEE B R R

cd Ivory-www/i18n/zh-CN/docusaurus-plugin-content-blog

mkdir <YEAR-MONTH-DAY-title>

cd <YEAR-MONTH-DAY-title>
touch index.md

(4) 1ZindexMdREEAHNEX, FEEHFEEZNEFHEIMindex.mdEIHKEF.
(5) BRAMEBEE

git add <file-path>

git conmit -m "<message>"
git push origin <branch-name>:<branch-name>

P ERAz =
blogi 2z #3E
(1) XtFep2i8: F-B-H-87

. 2022-1-28-ivorysql-arrived

(2) XtrEMZ—ANindex.md
(3) EIRBM%—N pngfeml, HEERE LENERIRITREI BB,
AR BFRFH—, ToEEE~,

T po-one.png
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blogR 5 #3E

BEZAmarkdownsE TyporaskRE, @RI LSRR % | Docusaurussk 7 fEIEZAIZIT 5 3

(1) XEAEEBEEUTER

slug: IvorySQL

title: SREEEIvorySQLiLX

authors: [official]

authorTwitter: IvorySql

tags: [IvorySQL, Welcome, Database, Join Us]

T O] LUK DA EARAR E Sl R SRS SR R 1 TR o
FE: 1) slug. title. authors. tagsEMINXFITE—1,
2) slugBREaFE—BAREE, HEXEFRRIhRH LUAERS,
(2) XA
EXESEnsR— AN/ ““HRARE”
EXERABINFERFTS,
(3) HEARABETERN
[Hello](Hello-banner.png)
(4) HEANBEENETE
(22 FF] (3E)
[Github page](https://github.com/IvorySQL/) FEERARRSZ & BV B,
M5 TRk

IvorySQLEYS AL SR FFR T A Antora

BITRER, FEFRY, NP O EFR. XHEPOBE=EDAEM, DFIE ST, BRSNS

AR 4 R DIPT FBZIRY P TR AR SZA o

FANBSHE R OEFEDNE— B2 5 EIFR TRV MBI, 1I2EET RN TEN

LEIDEN

RT3 189> O 2B E T-Github £, XEBSERIA &R ORI XA B fork

FPANCER, RAENEHTENR, ZEEZPR, BRNIFREABAREIZI G5 A LURHEEH 213

B9,

AT BINEFHEEA R A EXSERIBER, BABECRRBESHIIAN/ KB NACE, WOF:
- MREBEUREBHINBNEMIFHRINE, XFER fork 3= 2D ABET,
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https://docusaurus.io/zh-CN/docs/blog
https://github.com/IvorySQL/
https://github.com/IvorySQL/
https://github.com/IvorySQL/
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WAL SCHRE# M archivelocation 156k, EXMIRIVH, WRIEE T .partial
2 .backup X, N BB ZXHEIZ084 FETE oldestkeptwalfile, ARt
.b?ttF:kup YHjTﬁF% AR R HRBERPR B I — M E Bl &0 < 5139 WAL
M,

pg_checksumsiEIvorySQLEFEFIOE. BRNEZERHIBRIM, 1Z1Tpg_checks
umsZ g, IR XARSEs. WIFRIOGHMES, NRLZEROMER, MRS
RERE, WREVEZD—PRIGMRE, MERERSHIES, BARERARK
FORBY, NRBIFRW, WRLRSHIES, WIFRIGME, ERFIIT I
HEWDE, BRARKRMY, EHFEFNS I XHESMENES, 2RI
, {XEEH pg_control 31,

pg_controldata ¥JEN7E initdb

HREBeER, FIINEREAS. EBERXTMEXASNENERLIENE
Bo. XMERERERTEN, HERHWEA—MEEE. XM TAERBEEMG
WEHRNBFIET, RNEERNEIREREVEAR. RA] LI S1THRIEER
EER, WEFRIMELE PCDATA, X T EAZFFILI -V Al --

version, B1{1#TEIpg_controldatah &FF 1R H, ©B3zHaen -2 A --

help, BN SZFHFNSE
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pg_ctl

pg_resetwal

pg_rewind

pg_test_fsync

pg_test_timin
g

pg_ctl@—MATF s ivorySQLEIEE SR, Bl RIESERIvorySQLETRE
FEARSSEs (

postgres) , HEET—NERETRS SRS TH, RERSRILIEF
TR, pg_ctlBETEERHS D U A MR IniHEAR B FES,
TAIRME T 5 @RI A SR IEH X

pg_resetwal =BMRTNE RN HE (WAL HEBEFEMEEFMET pg_control
AR HAITHNE B, NRXEHEEWMT, FENERFEEX )
FE. HARSGEATXEMNMAMIL ZRoIN, XRNZFAERENFE. TE
TXMe2/E, FAIRERI LIS oAk s, ERICAMIBEBEREERETHNE
REBSENT IR, (RN ST 2RSSR, 1Z17 initdb
HASHHEHAN. EMPNG, REFBHARESEEERE Y. XM TAEREW
ZRERSRAFIET, RNEERNEREERNEE AR, HTFZ22REH, (R
AERDITHIEESUBRE . pg_resetwal NMEAIFIEL 2 PGDATA, WIR
pg_resetwal IS E T A 7T pg_contro LURTE&VAEUE, fRo]LUBITISTE -f
(5RF)) EISRBIEMEL, TXMIER T, ZROBIBSRERNEUSENE
o PJLUHAZEARESDEZILER, B2 F—10ID. F—1%5 1D

Mo, T—12FE5 1D MmHE L WAL

FaES PR 2 FTEALINEN, XEEO LEA TEIVICANETNSE, N
fRNBE NP X Ly RIE IEIBEVE, -f

TE2OILIRER, EERMENSIEETZER NS —/RIIBINEEMEREA
EBEMTH, 1EIREE 2 BB ZEEE PHRIT MR EIURIE, RAE
AIX RV EER PI BEfR IR IR 2 B,

pg_rewind@BFEEBNREL D X LG, BF—1 vorySQL
EHRANE—EENS—mENNTE, —MBENGSZ2ERMEIE—MENE
ARSSEEM L%, FNE—IEEVIRBEERNEN. Kk, EfSIEE
FRORSEMUTRIIEE ROELRE D, SHITHNEAEHSERrsyncETR
A, pg_rewind NREZLLRNERIEFTFARENN KRR, NEFIMEXRX
HRERRR, FrEEMSt (BIEFIRARXMG. EEENXHMWALE) #BRH
TEEH, Wit, SYFIRERATFBEER ZBIREB—/NEDRTEN, #&RF
EEEMEZRIRIG S, pg_rewind & REFAN B RAIBY 145 LKA e
MEM—= DX, FEHIETT EArERR pg_wal BRPHE] WAL

FOREIFIND N Re DX RAIBERTE BRI, JREYE)LEE B 109 EEE
HEl, THRIPNEMIZEF, BEARERTD XERRIMEXE, XTER-, B8
ENRBEREDXGEEREIT T REE, [HHI WAL
XHPIREEETERE T, mXEFNERT, EalUFohRENIMWALE=EESIZ
pg_wal B, A -c

VIS Tpg_rewind LB EIMWALERIZREA ], pg_rewindBYERAHNIREFE3%
Ni7=, BI—NoERSHOIERIE. BT —E£5%5, ARARIBRMR
N—NEE. EiEfTpg rewindzja, FEFTHRWALEMLUEEIEERU T
RS HEMRSSHBXEHN, ERFENTETE, HMDERZFN&EE—
MEBERERRIRS TP EMNFTE WAL Hpg_rewind#is TA37E FL WAL
RARSS 88 A1, HERLITT E#pg rewind=1EPTESI, T ERARSS 23
R T XEE WAL BJ . XAILUBI 1 BARSEE RAeIE—"
recovery.signal X3 B7E postgresql.conf FEZEIE & restore_command
KK pg_rewindZ K BARARSS 257 postgresql.conf F/EAE T wal log hints
VeI, SNETEAInitdb bR S A T #UERY., BERIFIAER T XREE
BRI e http://www.postgresql.org/docs/17/runtime-config-wal htmI#GUC-
FULL-PAGE-WRITESI[full_page_writes] BAT#IEE S on, XEEIABT,

pg_test_fsync @B EIRIMMERTEN R L L, B—F wal_sync_method
=R, R LIEREINEN I/O B REIZETE B T, pg_test_fsync
ETHXF AT NS ERNEIEEEH E F-EBENXT, FalEHRT
BE2HIBEERSSRTIINME BERS TIRE, pg test fsynch
wal_sync_method % & LURIAD 1893 S [E1 A 1R (BT 8],

WEEM FERIE R ATk commit_delay ERV Ao

pg_test_timing@—MESXIRN AL L1t HELUABIN R R EL T =0IR
NTE, WEITTHEHIERIENARSL LT A/ERY EXPLAIN ANALYZE 455%,
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pg_upgrade

pg_waldump

postgres

2R E
clusterdb

RN

pg_upgrade MIFFFETE IvorySQLEURE S R RV ERH A 2R B — MR iR
BIvorySQLIERARANT T 11T E A ASFH %08 = P S BV AR HE 1 / EE Ho

ST RRAFR N EEX MERF. IvorySQLELZTTARAE S = NFTRIEE,
E%?%@%%%Eﬁ%%%mﬁ%,@% B MER R L2, pg u
pgrade
FRAX—EIREI BN RS R EERIANB - BB R TR AR,
NRAKMN ERITHRAE L T HUBEMERT, SHEHIBRIREE, BA
pg_upgrade B EBFILEFA LR, GFIXREEDBRXMER) « pg_upgrade
=R77 (FiET o ERAIRIENL

) WEMIASHKE A CthERSN, 815 32/64
ﬁ:gﬂoﬁ%%%@%m%iﬁﬂﬁﬁﬁmﬁig,KH%J%Q%%%WE
\Y_/mo

pg_wa ldump
ETrRMENAS (WAD , EXEZRTHERAIEHEEN. XM TLAERER
ZARSBAFIETT, ANEERTEHIREE RN R 510,

postgres
EIVorySQLEURERS 28, — M EFIRMNA AT BEAR— M URE, Ex (@l
— PR EAM) 1EEE—ME1TER) postgres S, 1Z postgres
LHEFEERT IR — MR MRS B HIERMIEZIER, — 1 postgres

LR BEEEF—MURESRNIIR. —MUBESERE—MUEENES
, BIEEET—TIREENOXHRSAMNE ( “WUBEX” ) k.

— A& ] LURIRNETT ) postgres

K, REBENMERATENEREXANTEN@EEKRE (L TX) o postgres
BN REHESIEXNMIE, ZAELI0ET -D 15, PGDATA
METEIETE, NIt2EERMINEN, BE, -D 3 PCDATA =EZIEMMA initdb
SIEBEIEX BR. BINBEN T, postgres

RUIRIERoIH RN BSEETHNERER IR M. BIEXRFTAF, postgres
NEERA— N EaHERE), MESHETRSBoII BrlE6. postgres
HEEE R B A RAAIER. XMEXNEERGRETEohIREFH initdb
HH. BRNBREUEATRERIEBRNEEMRE. TR, 1P RAFPERARS
BHAEMSSEIRRSEE, RATRELRTIHIZEBEEMME. UM shell
RIEARSERAFELRE, BRILRATOHBERSE L —MEEEHAE IR
%KE?%E%P)%%ﬁﬂﬂﬁﬁ%ioﬁiﬁﬁﬁﬁ$,%ﬁ%ﬁﬁﬁ&%
MDA 1

WA, FAXNBFR KRR TBREFINER. ZAFP ANEREE, A
b B A IRFNE1T P LI AN R R IMRITFN RS B RHITF LINE,

>

Wit
i

clusterdb [connection-option---] [ --verbose | -v ][ --table| -t table ] --- [dbname]

clusterdb™ [* connection-option *..

BETN

*

.0 [ "--verbose®™ | "-v' ] "--all’ | "-a

clusterdbZ= F5ap 17224

- -a--all

E =3 SRSk ¢ e

+ [-d] dbname [--dbname=] dbname
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SAMEA -a/ --all iY, IEEEWERFENEIEEZ V. WRBIEEZVARIEE, N MIF15EE PGDATABASE
FRIREVEIEER M. MNRZIMRLEMSERISE, NEAEEEENAR 2FEHEES. dbname
RILLZ connection stringe  INRZBXAF, ERNHFRESHGBEE PRIV S1TIET,

+ -e--echo

Bl R clusterdbE i RIXLAARSS BEAVEN <o

© -q--quiet

FETRHEHS.

+ -t table --table=table

REE7k table, PILUBEE Z1 -t HRKEBES &Ko

+ -V --verbose

TEAMEBHABIFTENMFAH(E B

+ -V--version

FTEAclusterdbhAs B Ho
« -7--help

i
W

ERKTFclusterdbsn STTEHMIEBIH B H, clusterdbth = N3 ST E A TIEE
* -h host --host=host

BEETRS SR TAEZ. NRZEU—DRIZFG, ERAF Unx BIERFHNER.

- -p port --port=port

BTEARSS 28 (EE mIM&ERERY TCP In M 84t Unix B F XHT o

- -U username --username=usernanme

SERM B EE.

* -Ww--no-password

MAEEH—TOET. URRSEH[ERAPINEH BSEEMAIEHEOS (BI0—1> .pgpass

X)), BILERZEREM X MEIN FHAAMRESHMAER, RATEFRE— TR RRmAO<L

+ -W--password

sgdlclusterdbEERE R — NMUIEE 2 FHE R ER—1 0%, X METARENAe/ b, EANNERSSEEK
O<AIE, clusterdb¥E B2 mER—1P <, B2, clusterdbBR&BE— RN iFEE= KA MRS a8 EZE —
0%, ERLLEE R MEEREA -WREREINIERES 1.

+ --maintenance-db= dbname

LER -a/--all BY, 1EEEEEIINEURE BRI B E R 1Z AR B ko

WREEIEE, A postgres #EZE. MINRCWNFE, FKEMA templatel, XA LLZE connection
stringe WREXME, ERENNFHESHEBEME AR S1TIET,

556, ERIEMEBIBER, R HIBEEZFASEMNERN FRESERHENER.

IKiE

* PGDATABASE PGHOST PGPORT PGUSER
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BINEES Y

- PG_COLOR

MEIZENHE PR S ERE &, mEEN always™ , ‘auto’ ,

FIAREZ D EAMhlvorySQL T B, XN T AMERlibpg=iFaIif g T E,

2L
TEERMERT, PILATE CLUSTER A0 psql

“never’

FRHCETE IR AN IR E B RNTIE. BIEERSSOISTEBREN o P, EMlibpaiimZErERBIEAIA

EROGENIM R D 28R ER T Ito

Il
DEEIIEE test:

$ clusterdb test

BEFETHIEZE xyzzy HI—13% foo:

$ clusterdb --table=foo xyzzy

createdb

R

createdb [connection-option- -] [option---] [dbname [description]]

PEIN
createdbiE= TFap 1TS54
- dbname

EE BRI BIVBIRER . ZBMAIEX MEFHETPIE IvorySQLERTEZ i
SVl IR 5 G

- description

EESHeIRR SRR — R
- -D tablespace --tablespace=tablespace

BEZSIEENENARTE (XPEVEAHM—DNG| S35 BRRRFTRIE)
+ -e--echo

[ElZ createdbE A H X EIARSS2RATE <0

- -E encoding --encoding=encoding

T o jﬁi}\%

pIE—P5HRIR
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BE B X MEEPERNF R RISET .
+ -L locale --locale=Llocale
EE B2 MEEEFRERANXE, XEQTEIETE -Ic-collate” F1" --lc-ctype s
+ --lc-collate=locale
BE 2 X MEEREAR LC_COLLATE &8,
+ --lc-ctype=Llocale
B BEX MEEETERN LC_CTYPEIRE,
-0 owner --owner=owner
BEEMAX MITEEENESEERR (XD S — WSS 5| BRRRTAE) .
+ -T template --template=template
BERTOIRX MUEENRREEER (X D2 A — NS5 BRRTAE) .
+ -V --version
FTENcreatedbhRASFHIE Ho
+ -7--help

TRk T createdben 1T HMAVERIHR L, I -D. -l -E. -0"F] "-T Wi FJEKE SQL 6p<> CREATE
DATABASERYIZETN, KT XEEEINAVE BRI ILZen <IN S

createdb = N Hap TS HA T IERSE

* -h host --host=host

EEIC1TARS BB T E. WRZEU— PRI R, ERABFE Unix BIEREFNE R,

- -p port --port=port

BTEARSS A8 (EE mIM&ERERY TCP In M 8Nt Unix B XHT o

- -U username --username=usernanme

SERI B EE.

* -Ww--no-password

MAEEH—TOET. URRSEH[ERAPINEH BSEEMAIERECOS (BIA0—1> .pgpass

X)), BILERZEREM X METIN FHAAMRESHMAER, RATEFRE— TR RRmAO<L

+ -W--password

sBitlcreatedbTDIE SR — MUEFE Z AR R ER— 1000 X MEIMABNAAIDH, ERNTRARSIRER
<SINIE, createdbi§ BoiERER—1M %, B2, createdbRERZB—NEZRZTRAMARSFEE—
A<, ARLER MERA -W KB MINYIEE =,

+ --maintenance-db=dbname
B BRI A I AR FE N Z R R =N EIRFE 2. MRS BIEE, HMH postgres

PIEFE. MIMREEAFE (NENREUZEZ0IEFBUBERZT) , KEMA templatel, XFILIZE
connection stringe MRBXAF, EENFRHESHEEEIE PRV ITIEI,
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785

+ PGDATABASE

MRBISE, EBRCBENVBIREER, FIFEm<THE S,
* PGHOST PGPORT PGUSER

BINERESH, WRSBETLop<175L PGDATABASE 15E Z0EAVEIEZF S, PGUSER
HRE BRI EIEER.

+ PG_COLOR

MELZHBEFRESHEHEEI®E. PI8EHYEN always, auto 1 never,
AR D EAMlvorySQL T B, XD T AMERlibpg=iFaiif L&,
2]

EBERMERY, AT CREATE DATABASER psal

RGBT REAEIRE BRI, HUEFERS SN IUSTTEEMRIN L. FfF, EMAlibpgaiimZFEARIZNIA
EROSENIM R D E80RER T ko

B+
2B FARSS 25 62 LUEZ demo:

$ createdb demo

ErE A eden. w1 5000 L{EF template0 BRI EIEZEQIEEIRZE
demo, XEEmn1Ton SHIEESQLEIS:

$ createdb -p 5000 -h eden -T template0 -e demo
CREATE DATABASE demo TEMPLATE template0;

createuser

createuser — X —"MHEIvorySQLA F K

KN

createuser [connection-option -] [option- -] [username]

YEITT

createuseri#Esz T yepS1TESH
- username

EREEROIZNIVorySQLEE R BIE T, X PNEMMINE X MIvorySQLZEFFIBIE A B E,
* -C number --connection-limit=number

NEZFBRIRE—NENERS. FOAENMSERRS,

+ -d--createdb
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A PR T el 2 SR Ao
* -D--no-createdb

HA PR IT e B EEE. XZ2RIAE,
+ -e--echo

6] % createuserE fli R Ix4a ARSS SERVER <0
+ -E--encrypted

LEEIME LB, BA 7T KIAEFRENAZES.
« -g role--role=role

FEE— M, ZAEEITIAEREIERR,. NESEX MEEMAES MEaREIRE,
IS 24 -g FF %o

* -i--inherit

AT B AR TEFNRENA BN XEEINME,
* -I--no-inherit

AR = 8aa A E/F M G RIA BRI,
+ --interactive

W%%?96&EEE%F%,%5%?%F%,#EE@@ﬁ&ﬁ%iﬁﬁd/$\J/R\s/Y
S AR,

+ -L--login
WMRARBWAITFEN (B, ZBRZRERBIFGBRIERAPIRRR)  XERIME.
+ -L--no-login
MRPRBAIRAITFEN (—DHRBERENNABNAR LUWENERMIEFENEN A NMEFT) -
+ -P --pwprompt
WSRLATE, createuserRRE—METREXRTAFLNOS, WRIPESEITIEAOSINE X2

© -r--createrole

MR AE (B, X PMAFKESE (REATEROLE F51%) o
* -R--no-createrole

AP R AT AR, XEIAE,

- -S--superuser

MR RN — M BRAF.

+ -S--no-superuser

MR —NBRAF. XZRIAE,

« -V --version
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FTENcreateuserhft <18 Ho
+ --replication

AR A G REPLICATION 554, X7 CREATE ROLE BYN B B EAEIA,
+ --no-replication

HTA PR B7A REPLICATION #54%, 3X7E CREATE ROLE BI5GB e B AR,
« -7--help

>er
=
3%
=
Yt
i
£

BN *<createuseran 1 18%
createusertl = Nrep ST HIFNIERSE
* -h host --host=host
BEETRS SR TAZ. WRZEU—DRIZEHG, ERAF Unx BIERFHNER.
- -p port --port=port
5 AR S5 28 IE1E mPTIERERY TCP I 3 Unix BIEZRF X4 &
- -U username --username=usernanme
ZEAM B ERE (FEZUEBFE) o
* -Ww--no-password

MAEH—PORIET. IMRRFEZRONEH BB EMSURMO (BIZ0—1 . pgpass
X@),%M FRZRAN, X METUS T HAARESHPAER, EAEEFE—TAAREAOS

+ -W--password
aRfflcreateuseEEZEE| — MUBFE ZRITR R ER—1MHOS (BREZDRSSE, MARHEFRFNOL) o

POMETUR B/ By, Iﬁm%%%%EXDvmﬁ,U%@%HH%@%T%X M2 B, cre
ateuserFR B — N ERZ IR AIIRSER[BE IO, ERELBE R MESA -WREREINIERZE .

2N

+ PGHOST PGPORT PGUSER
BINERESH

+ PG_COLOR
HETZHEERESHREEI®E. PIEERYED always, auto 1 never,
FARER D EthivorySQLT BABM, XA TEMERlbpgZHNIKETE,

23
BT, PILATE CREATE ROLE # psgl
RGBT REAEIRE BRI, HUEFERS SN IUSTTERREIN Lo B, EMlibpaaiimZFEABIZNIA

ERS B D 8EKEA T Ito

515
BAZRIAMIBERS S8 LA joe!
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$ createuser joe
BERINSIEERS S L2 — AR joe IR RER—LAMINE M

$ createuser --interactive joe
Shall the new role be a superuser? (y/n) n

Shall the new role be allowed to create databases? (y/n) n
Shall the new role be allowed to create more new roles? (y/n) n

2PAETH eden. #50 5000 LAIARSS EFOIRF—TAF joo, HHEAEEIIEENEN, EE TEHMNMS!

$ createuser -h eden -p 5000 -S -D -R -e joe
CREATE ROLE joe NOSUPERUSER NOCREATEDB NOCREATEROLE INHERIT LOGIN;

2B joe i —MBEBFRHEYZDEE—10O%:

$ createuser -P -s -e joe
Enter password for new role: xyzzy

Enter it again: xyzzy
CREATE ROLE joe PASSWORD 'md5b5f5bala423792b526f799ae4eb3d59e' SUPERUSER CREATEDB
CREATEROLE INHERIT LOGIN;

T EENFFR, ARNOSHFTOSIHSAEREMREIE, B2 T7/EM, HIMFRIETH T EE, W
PRRIL, ZOSTERARIEL R Fin 2 Bl =1,
dropdb
dropdb — #Er—"vorySQLEIERE
RN
dropdb [connection-option---] [option---] dbname
YEITT
dropdb#= R olan< 1725
+ dbname
EE ERB RN EIEENE Fo
+ -e-—echo
[EIZdropdb&d a2 XA ARS ARV <o
- -f-—force

TR EAnEIEE 2 AT, SRR ESZEIEENEINAERE, AXILETNFMAER, BZM DROP
DATABASE,
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+ -i-—interactive

TR I Ry TR Z B & — DRI R TRo

+ -V -—-version

FTENdropdbhr AFHIB Ho

- -—if-exists

NRETEEFAEEBAIME—PEIR EXMER P& E—TMETo

« -7--help

B A xdropdbap 1TV E IR o

dropdb = T olen LTS HUIENERES

* -h host --host=host

EEIC1TARS 2B T E. WRZEU—PRIEAR, ERBIFUNKEERFINE R
- -p port -—port=port

ETEARSS 28 (EE mIMEREMTCPIR O siA Mt Un il ERE = U o

- -U username --username=username

SERI B EE.

+ -w-—-no-password

FEEOSET. NERSSFEROSNEFHERETANOS (BIW0—" .pgpass
X)), BAERZEREM X MEIN FHAAMRESHMAER, RAEEFRE— A RRmAO<L

+ -W-—-password

R fldropd b TEERZ R — M UIREZ B R ER— 1%, X METREA A/, EAMNERARSEEERD
SINIE, dropdbBEETHERER—1 0%, B2, dropdbRBE—MEERZERAIRS R EE—1 02
o ERLNF N NMEEA -W B REINEZE =

+ -—maintenance-db=dbname

IBE— M EUBRENRZI, BEZIIXNUBRELERRERIUEFR. WRLEIETE, A postgres
BIEE, MUREWAFEE (EBEMBEEENRNEREEE) , $EH

templatel, SUMERAILUE— IEEF 5, -
MRS, ERFNESHEEEEEAE PTRIITIER,

735
+ PGHOST PGPORT PGUSER

TN EE

+ PG_COLOR

T LET S AR R SIS, FTAEH0ER alvays. auto LU nevers
RIAH) ElftohvorySQUT BB, 30T Bt Elibpq i E B B,
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Xl
TTEEERT, BTLI7E DROP DATABASE A1 psql

PIECETE IR N SERE B BNITIE, BIEERSSOISITERREN L. @1, EElibpgriimzEERRIE
INERS EMMME T EERER T 1.

N
BRI SR AR S 38 L S 2R demo:

$ dropdb demo
EEAEFEN eden. %5000 -AIARSS S RERISEIEZE demo, HHEWIEMLIE, EE TEMG !

$ dropdb -p 5000 -h eden -i -e demo
Database "demo" will be permanently deleted.

Are you sure? (y/n) vy
DROP DATABASE demo;

dropuser
dropuser — #fx—"MvorySQLAE F K~
A

dropuser [connection-option---] [option- -] [username]

PRI
dropuser#&sz NHspS1TEE:
- username

IBEEBERINIVOySQLA PR T, WERLZETEm1TIEEHBMERT -i/-—interactive
VI, {RISHEIREER— B B,

+ -e-—echo

[ClZdropuserd i &2 IX4A ARG 2RI <o
+ -i-—interactive

TESRIREFRZAR Z AR R 2 KIBIA, FREEEETEnITIEERFRZIETER— RS,
+ -V--version

FTEdropuserhiRZA<FHE Ho

« -—if-exists
NMRALAEENAERH—EIR. EXMER A H— MR
+ -7 --help

E B Xxdropusersp LTS EBIEERIFR H,
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dropusertB#z== FHlep SITEHUF NIERS L

* -h host --host=host

BEETRS SR T, WRZEU—PRIEAS, eRBIEUNEERFHNER.

- -p port -—port=port

BEMRSS SR EE M ITEREN TCPIR s A UnINE ERF X4 &

- -U username --username=username

SERM B EE.

+ -w-—-no-password

AR EOSTRTR m%%%%E?D%ﬁE#EEEE%%DQ(Wmfﬁp@ms

X)), BAE } FERR, X METY AN BESMHAER, RATEFESE— AR REAOS

+ -W--password
ﬁﬂmwmﬂﬁﬁ%ﬂfﬁﬁ%EZ%%ﬁ%?*\DvoﬁﬁﬁﬁTEMTT B, lﬁﬁ%%%%%i

<IAIE, dropuserBBopie nE2R—"1 1%, B2, dropuserfREE—/EE=II R LIRS H/EE—
(%, ERLER MESFA -WREBREIMNIE &%ﬁo

78
+ PGHOST PGPORT PGUSER
BINEESY
+ PG_COLOR
METZHTEEFRBEEHEEE. 0J8ERIEN always. auto LA nevers
FIAREZL D EAMlvorySQL T B, XD T AMERlibpg=iFaif L&,

T
TEERYRY, 5] LIFE DROP ROLE A psql

TR REANEEIRE BRI, BURERS L IUCITERREN Lo BIfF, EMlibpaRiimZEEEABIZIA
ERSENMME D 8EKE A T Ito

Nl
2 MEINEIEERSS 255 R joe:

$ dropuser joe
ZEAEFE eden. %5000 EHIARSSESEERAF joe, HHEBERIEMPCIE, AIER TEGB
$ dropuser -p 5000 -h eden -i -e joe

Role "joe" will be permanently removed.

Are you sure? (y/n) vy
DROP ROLE joe;
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ecpg

ecpg — BX AT SQL C FabIEEs

KN

ecpg [option---] file--
- -C

EoM SQL ARBAERMRER C ik, AT, X EXEC SQL TYPE &3
+ -C mode

KE—FHEBERET. mode B LLZ INFORMIX, INFORMIX_SE 3% ORACLE.
+ -D symbol

EX—" C MBS
- -h

WS, FEEILET S, WMEXAET BE2ZA hMAZE .o, BINRmNXHET BEN .pgh A2
.pgco LI, FRFIBA -c 1k,

i
DI RFLEIE S,

+ -I directory
fBE— Aﬁﬁ%ﬁﬁ@%ﬁ%ﬁ, FAsE S 53813 EXEC SQL INCLUDE E4&RIF, BRIMER .

(UETEX) « /Jusr/local/include

%Eﬁﬁt%ﬁﬁﬂz><H]vorySQLfﬂ?%EﬁE% (BR1h: /usr/local/pgsql/include) LUKz /usr/includes

- -0 filename"

ETT ecpg MIZBENFTEHHETSRIATEN filename, 5 -o- FFrE R EHLZRMER .

- -r ‘option
WEEIETTAYTT 0. option AJLUZ T4 —: no_indicator
RMEFAIE R M E RS ERR NS E, 5 S ESIREER XM %, prepare
TERMMEERDZEIEREN]. libecpg
BERF— IS EONEAHETEFINTNERZESY. WREF#H T, libecpg
4\?\??&%&@%8@%@0 “questionmarks  AERASMRERRVHERIR SIEN SR TRAUBIXHAER
—l/ o)

- -t
FIAESBEDRR. T‘Lﬂﬂﬁﬁ—ﬁ 5—1> SQL

npvzﬂﬁi@ﬂ]i‘ﬁx; BFRAEEMNT—1MNERNESRP, FRIAMENF, 99 2B H EXEC SQL COMMIT
R BT A # R A

.-y
FTERIME B, BiEMRaM “BiF" iz
+ --version

FTEecpght AFFiR o
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« -7--help

ERFKTFecpgmn I TEMBIEBHEH,

R

IR IRIF R C

RISSRY, RiF2RFEEREWH EIvorySQLEFEE RHMIECPGL S, Ritt, EIEMAmIFeSN, RAIEEMNM
R -1 eI (B0, -I/usr/local/pgsql/include) o

FEATETRAI SQLBY C ISR LI EEEZE] Libecpg FE, HIUI{ERApEREASIEIN
-L/usr/local/pgsql/Llib -lecpg.

EETRERXEERAER LUERA pg_config #2ls

B+
WRIRE—1E 7 progl.pge AYER AT SQL CRX M, (RRLUEA Folan< FoleI2— Rl TiErs

ecpg progl.pgc
cc -I/usr/local/pgsql/include -c progl.c
cc -o progl progl.o -L/usr/local/pgsql/Llib -lecpg

pg_amcheck
pg_amcheck — FE—"M i Z PMvorySQLEEZE FR BRI

RN

pg_amcheck [option---] [dbname]

YEITT
LR e T H 2R ERIANE
+ -a--all
KEFTEHIEE, 818 --exclude-database” HIFRRVEIBERRIN
- -d pattern --database=pattern
BESIETR patternlLECRVEUIRZE, 1B —exclude-database” HEFRBIBUIEZERRIN. BILLZ RIBTE LRI,
- -D pattern --exclude-database=pattern
HFR S8 TR patternlLECVEURZE, B LI /RIETT IR,
- -i pattern --index=pattern

WESEER] patternlLECHVERS |, BRAFENIRARREIN FILIZ ISE AT, XZEAT --relation
I, RRERERTRS, MAERTR.

- -I pattern --exclude-index=pattern

HBR51EERY patternlLECEYZRS |, AJ LI RIEE AT, XIEPATF --exclude-relation
I, REREREARTRS, mMAEAT*.

- -r pattern--relation=pattern
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wE51EEN

patternlLECRIXF, FRAFEAN AR N PIAZ RISE MR, RIPJRERAFRED, U
myrel*, SiEENTJEREIRTEN, W myschema*.myrel* Si#IEZFREMEXREE, a0
mydb* .myscheam™.myrel*, #IEZFRERIVEMEREREIEZEYRFNNTERIEHIEZE.

+ -R pattern --exclude-relation=pattern

HIFR 51ETERY patternLECBIX o BILLZ RIETELIEIN, 5 --relation” —7#F, pattern
AIARIEPRERY. R REN S EIREME IR EN,

- -s pattern --schema=pattern

RERT A STEER

patternLECRIRMZER S|, FRIFSEHFR. PILEZRIEEET, EOEFESHERLENRINRNER, &
ZBEAZE --tab le=SCHEMAPAT.* --no-dependent-indexes. EAVIEIRZ5|, 15EEBEAZEL
--index=SCHEMAPAT. B975:%. RIVEN AT AR EIRERTER. BI90, {RAILIYRE --schema=mydb.myschema™
TEEEE I AE ULED mydb* IR,

+ -S pattern --exclude-schema=pattern

HIR RIS TEERY patternlLECRYRANIZRS [0 FILIZRIEELIET, 5 -
schema” —1%, 1RIVR]ILUBHUIEZERE.

- -t pattern --table=pattern

BESIETH patternlLEZIER, BRIETNHRHFRTE N BIUAZRIETE IS, XEPATF -
relation i1, REREREATER, MAEETES

+ -T pattern --exclude-table=pattern

AR SEEDY pattern ILECEYFR, BJLLZRIETEMLIEI, XEIATF --exclude-relation
W, REERERTER, MAERTRS

+ --no-dependent-indexes

ZNERT, WREFRT —PER, MhZERAEMbtreeZ= 5 xR, BUEENTEBERIE --index I
--relation 2 BRI E R LR, MIETUENSENZTT .

+ --no-dependent-toast

ZUNERT, NIRRT —NR, IHEBEKREENtoastk WIRE) , BMETEEETEY --table 5§
--relation Z BRI E LR, MIETUREINSENZTT .

+ --no-strict-names

ZOAERT, R --database, --table, --index, =V --relation
S ALEEAINSR, NXE—NEpER, ETRZEIZRERNES,

AR ep Tk A T IH RS
+ --exclude-toast-pointers

BINER T, 8aFRABE castias iy, BITEHUBRE S| BtoastkFHEFUNFEH, XERSE
FIAEAFEIE, PJLUEALIETBNT X ERE,

- --on-error-stop

TR IR RSB —TI LIREFTEMRITE, FIEMEZRXR, HEE T —NRIFES, HER, RIlK
ERRAES MR IZEFLL, RIS RXFER.

+ --skip=option
YERLATE all-frozen, TGO ERBRIFTERFAMCHLELRERITIE, INRATE T all-
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visible, MFRPIIFRERBGIPTERFIRCHFMED LN IE. NER T, FEROIERTIE. XAJLUEE
JInone, BHTFXZHINME, FItTFREI .

+ --startblock=block

MIBERRS 108, WREFNERRI ARG DT I, WEAXEHER, WETNER TR, 7]
BB R R AN E . B --endblock T B LB BT,

+ --endblock="block"

TIRENRSERTNE, NREEHENRIAFNRED T, NLEER, WENNESATRS!, 7
BENERERNREXRNER, WRBEREFEIFRMoast®, NIETUERENERT XA N, BERIE
toastigE 8y, AR LAY S EaBtoastil, FRIEFEA --exclude-toast-pointers P,

LUR ep A TR A R ITHIBIN R 5 | A0S
+ --heapallindexed

WFEMEFNERS], A8 amcheck's heapallindexed
EIIF RS | PR BRI ENRS oA B LA,

+ --parent-check

WFIOERE MbtreezR5], A amcheck B9 bt_index_parent_check
R, ZERHITRS BB HREINA/ T XA RITEMGT, BIMER2EAamcheckdy bt_index_check
BRE, BI5FE, FA --rootdescend EI=[27(1E4% bt_index_parent_checks

+ --rootdescend

W FEMEFNERS|, BIER amcheck's rootdescend

MR TTE N & N TARITHIER, EHAENEHITHE, FRIIRIMBARTNIER --parent-check
W, XM BIIIERYIEN 7 BT A btreeZR5 | THEEMARME Mo ©IEABNINSSEE R & EMIRIF LR S
AJREANNERR, EE=LH. EXJESBIRMRERHRAEKIEE, HEERSSE HEEZNER

mE o °
i

35T --parent-check 3%, --rootdescend
%IﬁBT, X BIMER S HITRENIMOE R 2RI BAI K AR, XM EME—=PHLE INSERT, UPDATE, #0
DELETE sp< & #HEE BN S,
DU apf Tk A SR ITH 5 AR S5 2s B 1
+ -h hostname --host=hostname
IEBEETRSSENITENNTNZ. INRZEURIITX, ERBEUNXEEZRFNER.
* -p port --port=port
BEARSS 28 (EE IMERMTCPIm B4t Un it B = X B &
- -U --username=username
ERAF .
* -Ww--no-password

KA R HEEIRT. TIRRSBFEBNS M, FHEZB T FEIHEMAIL (40 . pgpass
X, ERFEEFRM. BREBRBANZERH A ERLARAES, ETEHFEER,

+ -W--password

RSB 8, BHlpg amcheckBTHNERD, IATMRETRLEN, ENNRRSHERE
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BEMIE, pg_amcheck BaiEnmAEIE, B2, pg amcheckRE—NEZE=R, LUAIIARSES
BRI, FEEERT, B -W ORISR 2 EEN,

+ --maintenance-db=dbname

EEAT AU BN ENHIREY I RNEIREN 155 F 7 8. NREREHEA --all
WAEREMERFIRERIED, WAEEXMERE, HBEZEINRERER. SN, EEIIETSR
ERVHIRER, WRERIETETEESNHIREI R UIIMUEMEZETRTRSEH. NREBIET, NE
INEDY postgres, SHINERLML, NI templatels

HE 1R
- -e--echo

[ClE %X EIAR S 23RV E SQL.
* -j num--jobs=num

f65F3 num
NERS BN HLEE, WENBRENNRERA—NEE, DRNENE BRNER2ERE N EZ,.

+ -P--progress

ETRHEER, #HEERURACTEANENXRBUNXEXRNE ). EXEEEABRNERNRXRANG
B, DUREER RBIETTR )

+ -V --verbose

FIENEZHE. FilE, XRANS P EERENXAITH—FER, HREGMNRSREIRVFHZE,
+ -V--version

FTENpg_amcheckhii 2= FHiE Ho
- --install-missing --install-missing="schema"

LERNEHIREPIBIEMR DAY B, WRERTE, M BINRELER L ER schema
o, HEMRKEEN 2EE) pg_catalog Rith. BB, ME—FERY ER amchecks

« -7--help

T A XRpg_amcheckenLTTEEBIER), ARRE,

pg_basebackup

pg_basebackup — FXKE—"IvorySQLEEFRR — Bt & 9

RN

pg_basebackup [option---]

YEIT

THEn AT S AU B AR

- -D directory --pgdata=directory

REBMBERURRMEE N NRZERTFE, pg basebackupiFtliZiZER (ULPABEEXIXER)

o MRBLEFE, MHMNT, SEMLT tari&INH, BMERILRIEERN - BEFS) , NS tar
XHEEN stdouto X MNETUELFR.
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+ -F format --format=format

NEEEFEEN. format FTLLE T4z —: pplain

ERHE R FEXE, ERMNRRSREIEE RME= BRI,

YEFRLBMINRT(BRY, BMNUBFERKRBTEERE R P,

MREHFESTIINIERT(E), FHEEIHEREETERERTP, BRMBEMKRTEBEBIECI I TR
RS es EROMERIRIE TR, (20 --tablespace-mapping KRB )X BIAE. ttar
BaEEAtar X EBEANBIRERF. THIEERNABKEE NZ T base. tar

B, mMEMERTENEEE A\ LUZERZ 801D A BIRMItar . R BB FRIBEN -

(EIrs) , MarBFEENMEREH, ZinERHERTEERmEgzp (BI1E0) .
DBEYERLETINET8)H BEBERWALREY A RIFXEH.

+ -R--write-recovery-conf

BIEE—" standby.signal X, HFEEZLENMNEIERER (FEBtartE AN EARGFRESUFE) B
postgresql.auto.conf X, XEFALUENMERAENERICETARSERITIE,
postgresql.auto.conf

NHBIEREZIGE (NRAB) WUpg basebackupPifEANESE, XEREHEEMSERERNLE

« -T olddir=newdir --tablespace-mapping=olddir=newdir

FEEGIEKEEFR olddir HRERTEETME newdir . NEZHER, olddir

WIS RRSE s EEXBRTBNEEMNET2LE, (BNREHTLEES olddir
FRNERTEHAEEIR) o B, newdir EEWENNERATNE R, SEEHREFR—F, newdir
TIEEFTE, BRURBIGEE, Wiz, olddir A newdir

TN R, WR—PMERESEES T — =

7S, JARREHER N, WFZNRTE 0 LZRERXMNE, WRUXM A EEEA—KTE,
FHIEE RN SHEESWENAERT IS, RAEHHIEEREE U — I EXRT LT EFH AL
ENFTARS 2 RAIBHE, Bal, XA EBHmEETIE, WRERE rtartg, BREE,

« --waldir=waldir

EEATMENHSEERNMAUE, waldir

IR R, RESENETEXHEANTEIEEESHEE R,

REBZEANWAL FIERE) XHENEFR. NERT, WALHFREHET BB pg_wal

FEFERH, BEIIETMBETFEEITREEEMME, waldir XAELNER, STEMER—F, waldir
TNEEETE, ERURBIEETE, NNMAT, FEEEHEFE BN A 7] LIS LT,

+ -X method --wal-method=method

TEEMHPEEMBEHIWAL FIEREE) X, XBEMEBTEMHEFENTMERNHS. BRIEEE T 1%
none, BJLIEBHRE R BohpostmasterMEFSE HEIY, MMEREHKAATEIRTINED. ZF 7
WEMEXHERN F3E: nnone FEETHNHFEEMEXHE., ffetch
EEMFRBEWEME X BEX ., RAit, BXNEINRARS2509 wal_keep_size

SHLERERS, XFETEORBZAEZENHEMIBEI=EEMR. IRMBENASHIETERZAIER
[Cl, MEDRRNH BT EER. NRERtarts™l, MERBEX G E ST base. tar 3. s stream
EHTEWD, RVERNE SR BB — 1 ERSSENEEEH B R ETEMNHTHERE
BMEXNHSE. Hit, ERFERIEFERE, MAMUE—.

REXFIHmA LR EMEXNAEEIRE, R EMAEETRRSSE LEREFIINITMER BE. TRFEHt
art=, MERNHEXHERE NE—2IRe9E 9 pg_wal. tar

B (ANRARS2RAVARAREIT10, ZXR e & 0 pg_xlog.tar) . X MEREIME,

© -z--gzip

BRRX tar XAFRIHRY gzip 48, ERFINEER . [ BEEMA tar
BIVESEA PR, FESEMMEtarxX 2 EE BN LEESR gz.

+ -Z level --compress=Llevel

BREXS tar XAFRIHRY gzip (48, FEGBIEEZS NS (029, 0 BAE%E, I2REER) - IBEM tar
BIANEEA PR, AEcEMAtarX T Z2aE a5 ELE% gz,
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Noer AT RIE (B E A AZ R TE A -

- -c fast|spread --checkpoint=fast|spread

Kt R E N fast (7%)) 3 spread (BRIN) o

+ -C--create-slot

IBERBEIEN ZBINEIER --slot e ZRE TGS, WREHEESTFE, NEsILER.
+ -l label --label=Llabel

NEMEERE. NFREEIETE, BEE—1EIAE “pg_basebackup base backup” -

* -n--no-clean

FRNER T, = pg_basebackup

AA—PEIRMP LN, BaBEBIRATEEMZTEZEIEZRIEMNER (IERERNMERAS
BR) &%k, XMAIMA LI IEME,, FAa AT ER. FETEW—MA N EHr~aERETE B
Fo

+ -N--no-sync

FUMBILT, pg_basebackup 1S ReF A ST 2 205 BINLE o XCMETTS 2 pg_basebackup
MIGPRERFFLRE], XIFSER—LE, BRUERERSAENRIERYER NP ESEEX D ERMENR
o BEX MATOIIR LB R, EeRE ™ LN IZHEH,

+ -P--progress

BRRERS. BRAXMETRESEHHABAR— I ABNHERSG, ATEIEFEREEENHAENE, X
AN B—ME A BB BB A= NIGF7E 100% 2558, 45alt, 2 WAL

5}?5{?%’%&&?%‘435?; REIEET AL G, HEEXMERPEITHERR T 2EELST T WAL
\/\Q,\ :L [} Do

* -r rate --max-rate=rate

WEMRIRSSEWEMIEN R AT ERE, XEEITRHIpg_basebackupXfARSSZEAIEMM. EUSHTFT
N ERRZNEZTEWINF T ER

WAILUIRS, REEAEW. BMENTEURTF PSSV I0248F 28l IETUsLRImEEE RAY
&, RBWERZEN fetchBY, A =EMWALSHFRIE

+ -S slotname --slot=slotname

XAMEIMVEES -X stream

—RER. ESBWALRBREENETIE, R ZEMEHNENZERAF—aERERENRESEE
, MERZMERS primary_slot_name

FAEEMNESIEZ T, XA UIBRERS SR I2GRATZEMENERSMERMIEE EAgRIFrE
FERERIPAERIWALERE, IBENESIRBONEEFE, FRIFEER T IEm -

C;F ﬁD%ﬁ;ﬁﬁ‘iﬁ?ﬁﬁ?ﬁ%i#ﬁﬂ&%ﬁi%HENE%‘J% (RAL0LE) , WeBohERA— M ETEGIER
HITWALTR.

+ -V --verbose

BRITKED. JEBMMXAREME—EFIINIE, FENREERESBRER, C=ERIREER
BRI T R0

-+ --manifest-checksums=algorithm

EENNATENBRTEENE N XKW NE L, B, pJAREESE NONE . CRC32C. SHA224. S
HA256. SHA384 #0°SHA512, RRINMEY CRC32C . WNSRFER 7 NONE', &MERRAEESEAREM, &
W, eREaEhREREEEENEG P XAIREM, Wi, BRRHRAEAEESNER SHA26 K%
Mo " SHA EALE CRC32C BAHARECPU, HILFEREM—ME ZrRERIB M & (TR IEL

EASHABS IR P AR ERILE N D ERIRNH A A IREE N X HNMB LR 2EE, MCRCI2CEEREM
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PIRBIAITEREE R, SEKBRATEINENSIENEIR, BrERITSREN. BEE, N THEN
HREMNNFER, &MEENINTEMEEEEMUE, SNSRI BERE MHTTEHLERE
HITEMENR. pg_verifybackup AJAFRIBE (1S BREFDITE .

+ --manifest-force-encode

SR (5 BPRIPT B XA 2 KA 7 hgmT, NRARIEE UL, WA HFUTFSS A 217+ 7 4w
B UEETMEZ AT MRS BRI TEZ S EML LS.

+ --no-estimate-size

FRIEARS 2 EITRERIERNENIIERE, MMSE pg_stat_progress_basebackup #1EFHY
backup_total 78259 NULL

o MNERRBUIIETL, NEMDBEMERENEREN /NG, AEREIFHZIZLRAR. XAJgESEENDE
BET ) fE K —LE, [RIBREAXE— N UEZR], & EEEEKNAEL,

WRETTEYENT K, IETUR BB Tl e b 2K (1A IEl, 8 --progress BY R S5 B I,

+ --no-manifest

ZREEMBEENEM. WRKIBELET, NARSSSFERFFLXEDER, BJLUER pg verifybackup
W7, BREEEMPEENES I XXEHNTIER, SJEEENPTBWAL RN EXRFEEAN. ERIEN
B8 SR BT e B A,

+ --no-slot

fAIE NE DRI IR EFEE, BONERT, WREFET BEM, B85 HB1Em -S

EEBEN, Npl2—DeNEfEE RRRSHZR) « XMNEMNTEENERITFERSRSE
TINEGIED ARSI FEME D, FREGIE T RERTFINAI, FATREN &K AREPAEaIWALER
BRo

+ --no-verify-checksums

INREENEME MDA e B T RGSIE, NIZARIEIIE, FIAER T, RISl B
WIRKMBIESH—FIEZBHERERS. T, EMEMEXTE R FEFSWEE, MFEERT --no
-clean & T—HF, FEQFFIERE R HR S 1T pg_stat_database FLEH,
DU ep Ttz 2 RAR S s N

« -d connstr --dbname=connstr

BT EEZIRS NS, il

FETRS;, XEKBEME ARSI, N T MEME AN A, ZEIwiEN --

%%mo@%Eﬁ%jmﬂmwwﬁxﬁ%ﬁ%ﬁ$%&@%iﬁ%§,ﬁ%?ﬁ%$%@ﬁ@%§%ﬁw
+ -h host --host=host

EETITARSapINEENZ. MRZEU—TRILFIE, ERAE UnX BIERFHER. FAENE
PGHOST IMEZE (MRIKE) , SNEZE—1 Unix BIERFIER

- -p port --port=port

B ARS8 [ETE ImDTIERRR) TCP i 184 Unix BB F XY E. FAIAF PGPORT
WRZETRE WRKE) , HE—MRIEEREFTRIAIAE

+ -s interval --status-interval=interval

BEAXCIRARS 2BVR S B 2 B #, 3N\ ER L B ERt RSN &M HE, — PN EETEE
?%ﬂ%%&%%&%%;Kﬁ%%%%%%ﬁﬁ%% — DB AR R R B ST T ERE, 2L
INMER 10 7,

+ -U username --username=username
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BEEENAR S,

* -w--no-password

A& HO1RTR. NRRSHEROSINEHEEEEMATIEEDS (Fl20—1> .pgpass

), BILEBRRIAREAM, XM FHAMNEESHMAER, RATEFEE—TAPREAOL

+ -W--password
0Rilpg_basebackupEEZEIRIRS B ZEIRTIER— 1O X MRIMABOAA/DE, EANMNERARS2
EROLINIE, pg_basebackupF BopiE "ER—1 0<%, BE, pg_basebackupRRE—RIEZ=IHKA
WARSSERE—I O, TRLEER MEEA -W KRB RIIIMIERE=,
AR A
+ -V--version
FTENpg_basebackuphRZAFFiE o
+ -7--help
E B Xpg_basebackupsn LITEENEEENFHIR Ho
IfE
MAE D EfblvorySQLTEAEM, XM TLEWBEAlIbpgZHFRIMET S,
IMEL £ P6_COLOR ETIZHTE EF B S EAEE®,. 0J8EBYET always. auto. never,
pan i

TEEDOFIEN, FELTRRSSE FRITRER, XPEFEE—xE (CEEEZEHEAEN
--checkpoint=fast BY) , TfltHfielpg_basebackupBieAb FHERS,

EOREEMIEBERMERTEFMEX Y, SEEEXHUNASE =T 1ZERPEATINCE, T
T HIvorySQLEBIEBVFE MBI SCERRIN BEREBMIXHNER=EEN, BRTRT NG SHEFR
B, 1EMEIvorySQLEANFE BRI SHIEREIN AT E R, A SEENFRSE X HmEhT,
TEIEEE, RTERENHEIRRS2S L0UMEERR, FRIEER T --tablespace-mapping

T, NEFEXMERMHAHBRTEEEER, EE— &8RS LHTEERIANEMEZ DT ELIE,
NEOWNEENFSREXRTEEENERAE.

A tar B, A NAREBHER BN IvorySQL ARSS2s8IARES — 1 tar

X, REEMINIERT(E), BTEN tar

NHFREWREEEROUE, EXMHERT, RSRGIEIEE ST base. tar X1 tablespace_map
NAHRAR BR8] 0BT S5 R,
pg_basebackupr] U EBHEE SR T AR RS 85—t LIF.

WNRRER LR TANIE, pg basebackupli R & #HE X HILHNIR,

BT
Z 0725528 mydbserver —1MEMENDHR EFETAHER /usr/local/pgsql/data :

$ pg_basebackup -h mydbserver -D /usr/local/pgsql/data

BOEAMARS BZN— &, AEPE—IRTETE—NEEILW tar X, HERBEEHEEIER
backup 7, FEIETHAEER—HEMRS:
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$ pg_basebackup -D backup -Ft -z -P
ZRIE— R —RT B AMEIEEN &M BEAbZip2 BT
$ pg_basebackup -D - -Ft -X fetch | bzip2 > backup.tar.bz2

WREZBREETEZMERTE, XS RBER) .
ZOE— P AMEIEENED, HF /opt/ts PRRTEIREE M . /backup/ts:

$ pg_basebackup -D backup/data -T /opt/ts=$(pwd)/backup/ts

pgbench
pgbench — TEIvorySQL izt 7— N E N
KN

pgbench -i [option---] [dbname]

pgbench [option---] [dbname]

/J \/[,\

pghench -i =&Y 5% pgbench_accounts. pgbench_branches. pgbench_history LI
pgbench_tellers, MNERFEZXRELEFESHEMER. NMRIMELEREER, —EAREEAS—EUEE!

ERUNBERT “thIEF" N1, XERVISBEBVITHN:

table # of rows
pgbench_branches 1
pgbench_tellers 10
pgbench_accounts 100000
pgbench_history 0

{REILUEA -5 (EEAIRF) STUBNITHHE. -F (BREF) S e DEXEER,
—BRTER T ERNIRE, Ritr] LUBAEE -i BUan<iaiTEE, Bl

pgbench [ options ] dbname

EOFFRERERT, IMEEE— LRI —RERII. SEE2NETE -c (FFRRAE) . -t
(B548) . -T HERE) Uk -f GEBE—TEEXMAEXHS)  TERFIRIL T

i

Tﬁﬁ&éﬁﬁﬁoﬁ%ﬁ%%%%@@%%ﬁﬁﬁﬁﬁ%ﬁﬁéﬁﬁxﬁ%ﬁﬁ,ﬁmﬁf%ﬁﬁﬁﬁﬁ

1B/ TEREA
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HEa IR
pgbenchiZzX R 7en TR S
- dbname

EEZNIHPYEBIRERNST. WRXINEERIETE, KEAIFIZLEE PGDATABASE
MR NMERBIKE, KERIEEZERBIHEF AT,

« -i--initialize
E KRB IR

« -I init_steps--init-steps=init_steps
[PITEEN—HE BB TE. init_steps

EEEMNITIINR TR, 8— M FPRER—MFRHER. §— T RELUSENINFHER. BIAZE
dtgvp. FTAMFZEZE: d (kR BEREREEMpgbenchsk, t (BIERE) SEinEpgbenchizSEANE
, Bl pghench_accounts. pgbench_branches. pgbench_history A&z “pgbench_tellers, ggk
6 (ERi#E. BFRIRsRSRm) EREIREH BERNFIHENKRF, BREELFENEREE. FH
g (BPIREURAR) , BUETE pghench EFInARL, ARAIEFIRSES. XE@d COPY
[ ERERm/ARS R TR, A g =SHHEICES 100,000 TTFIEN—5HS, [RIBI/ pgbench_accounts
RAEMEIR. FHE6 (RSS[WHBIBLE) , UM pghench
EF%E%&%EE,%EE%%%$¥%Eﬁﬁ%O%Q%K%Eﬁ%ﬁﬁ,@%%ﬁﬁ%ﬁ%%Iﬁo
H

6 =SHATICREEMIIERTENEFRHEER. AR ITAERZPHEIEER (BET g
o v (BIE) TTAMERIR DIEF VACUUM, p (BIEZFEHR) EAENR FRRERERS
f (QIEIMR) TTAMERRZBIORIMRAR (FRX—TRINFSHIIT) o

+ -Ffillfactor --fillfactor=fillfactor
A TERIEFE A T 0I5 pgbench_accounts. pgbench_tellers LUKz pgbench_branches. 2XIAZ100,

* -n --no-vacuum
TR AR HITERE (X MEMSIE| v ek Z 8, BIERT - FIEETZFR) o

© -q--quiet
HBIERYREZEHETN, REFSMTE—PHEER. BIAIER=%S 100,000
THE—NER, XEB2TEVHEEESZT FRIREFmEt L) . IRE-IFEET
G, Mg ETLN.

+ -sscale_factor --scale=scale_factor

REM TR IR F- B30, -s 100 1L pgbench_accounts A @72 10,000,000 17, BRIAA
1o HEEFI9 20,000 SLESET, AREFKSAIRFTES] (aid?l) RUNREIGERAEANEL (bigint
) A BERUGREK SRR,

- --foreign-keys
TARERNRZ BIORINEAR (OR f B UTBERIFRFE, XMERMSEEININ) -

+ --index-tablespace=index_tablespace
EIEERNRTEM N ERINRT B FEERS .

+ --partition-method=NAME

8RB NAME 75 %812 — 17X 89 pgbench_accounts &, FHA{E Y range 5§ hash, ILIEINESK --partitions
WENIFEZ, WRFIEE, BIMEFN range.

+ --partitions=NUM
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BlIE2—"1 79X pghench_accounts &, H NUM 7 XBIAK/ NSIZEEGIERMBIIK A UL FHEE. AR
0, BRAEBHK,

- --tablespace=tablespace
HHEENERT B M A ERINTRT 8RO 2R,
+ --unlogged-tables
BAPAERNRCZENIFHEIERERMABKA K.
£59/: vl
pgbenchi#zx= T olspSITE/ES N
+ -bscriptname[@weight] --builtin=scriptname[@weight]
TN A NN ZIZRNT THRIAY R, pIEINEMAS: tpch-Llike. simple-update Al
select-only ., XEBEWESRNEZNLEXNEIERES. NRA LFHRNEF
list, R=EBTNEMARTIRFEIZZRE, Pk, £
[EEE — M EIHINE LI ERX P RAM A ZE TR, BOARINENL FEW T,
- -cclients --client=clients
RN EZEFIRNE, BB REEERIENE. BN L
+ -C--connect
NE—PESEU—DNER, MARRNESIERRERIERET—NEE, XU TESEEAHEER.
+ -d --debug
FTEMER o
+ -Dvarname =value --define=varname = value
EX—THEEXMEA (W) EENEE, nIFED -D ik,
+ -ffilename[@weight] --file=filename[@weight]
HB—PM fi lename REIBIESANINEAITRIMIAS R AP, PI%ERY, 1E@
[55— PRI E ORI X MR AFEMAIEER, FAMIEN]L (Z2FEREE e
FRRA S, WIMNNETRELUERE X, B0 filen@me@l . ) IFEI T,
+ -] threads --jobs=threads

pgbenchB TIFELAZHE, 1% CPU
Vg LERZ T — 1M EESER. ERhaRAEYSMO BRI BIERE L. BIAN Lo

« -L--log
BE58— 1 ESHEXNEREI—MEEXHF, #0130
+ -Llimit--latency-Llimit=Llimit

MFFLEBE limit ERMESHTRIMHTENRS, XEESKIANZ RE (ate)
THES. EEARMERE (--rate=--) , BETITET Linit
EVHEHRAWSEREREIEERFINESIER TR RELRSE. XEESKIANE
WERT (skipped) BIES, EllaRERIHEHGTERS,

+ -Mquerymode --protocol=querymode
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TRRIEXE IR simple : FAEREWNIN. extended (EAY BEEININ, prepared
D EREMEEYNT BE18158,. T prepared
ﬁﬁ$%%$%m%%M%:kﬁﬁ%ﬁﬁ%%%iﬁﬁ%%,Ek@MﬂmﬁﬁEE%H@ﬁﬁ%oﬁu
IEIErEﬁ%ElB ﬂj‘i}lo

* -N--no-vacuum

TR EI A EH T/ER, WMRIMEIET— D8 IER/ERVER pgbench_accounts . pgbench_branches .
pgbench_history 71 pgbench_tellers WEEXNEIZSRY, X MNEITEAEN.

+ -N--skip-some-updates
TITNENEREEHMA, X2 -b simple-update WEE,
+ -Psec--progress=sec

sec WRTHERE, ZIREBIFTIT T L KB M ERIRE LR tps

AR M ERIRE RS SR BN ERE. WRETERE (-R

) ,Tﬁﬁﬁﬁﬁ?%%ﬁi%ﬁﬁéﬁﬂﬂ (M EBKRFRVESHIGEE) 8, FHLEREEET FREELE
J\\FLE\ [Eﬂo

+ -r --report-latencies
AEESERG, REFEING P orSHTEOERSE (MNEFPHNAERTENITHED) o T T3
+ -Rrate --rate=rate

FIRIEENRENTESM AR EIMHIT GUAMTR) « ZRE L

tps (BWESEH) AT, NREMRESTRAAIGERE, N
ZRERFFAEMER, ZRENEIRERR —F B ShNBERNEISTI6ES. BENFS

e REaBETEPIEE— R AFBRERIE (e E—1PEEERE

8) BB, XM AEARNRELNSESBITCTINRTERNER, FRN

LB B RIBE R, HIEREREIEUER, BITERNIRENESITREMINTT B IEET BT
Bimky, AESEE 1SS ErNEF— 1 FSERPTEE

8]0 ZEFIERIMEAEILRE, HEENFIENSAERSH

BIRIRE. X TRPRESTEMNEINESILR BIEEUEEFTRTES

FERBY(E])) AILUBIRENIDRBAEBELRIYEITESE], R -- latency- Limit Al --rate —#2(F A4,
Y ANEEFF— N ESERNEAET TIERREFIIY, TRtEaET

%, RANERIEMTITFTEEEITEENR, XEBSIoWAIR
?%?%,ﬁ%fﬁﬁ%ﬁﬁﬁﬁ%ﬁﬁﬁo*4%%@@@%%@%5%%%%%%@%%?ﬁﬁﬁ%ﬁ
ZIRIETE

FIRZEAMIBESR, BEYNESHTNEBES N EE2BNEEERE, 8 — 1 2SR SBEES,
FEMENRETEK, AEERERHIFHRIEN, LESMERE, (A EREREENESRE

+ -sscale_factor --scale=scale_factor
fEpgbenchBViI PR EIEE L FIR Fo W FAREM, XHAFNTE; EMRDYEFIE R
pghbench_branches F=ABVTITECRION, F, BRMHABENEE (-f 200 B, HIEFRBEIRE N
1 (BRAFEEA T XMET)

+ -S--select-only
PITREN R ELZENHA, 2 -b select-only HEF =

+ -ttransactions --transactions=transactions
NMEFIRETTNESHE. BIAN 106

- -Tseconds --time= seconds

EITNEHRXAZH, MARNESIEFRETEENENES. -t -TEEFH.
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+ -v --vacuum-all

EEf TR BB R E U MR ER R A BA -n LU -vBY, pgbench/EEE pgbench_tellers Al
pgbench_branches &, 7+ B &l pgbench_historys

- --aggregate-interval="seconds

REXENKE BAED) o RIS -1
EM—EEA, BIXMNET, AES88i e M KEpMEYE, 1T Pk,

+ --log-prefix=prefix
HE --log QIR HE XA A E814. FAAZ pgbench_Llog.
- --progress-timestamp

SERHE (K -P) 8, EA—THEE (Unix
BYfa) EAMIZTTH GBI, BUEN, BN HRERENHEE. XA UBETtEREM T ELRAS

(o)
+ --random-seed= seed

REMNIEMSEMF. NRFBIEN LM RHMNF, ARV EN ST E— M REMERSH
B, B—PEIE—IRE. seed (UEPILUZE: time (BUAE, MFET=RIE) . rand
(ER—M=bEH R, WRLERIRIRNAR) SE— LRSS THGIBHE —PpgbenchiflAH=E

T (random--- bR£y) HisiEFRTUM (U0 --rate
RN E R AESS) JEARMBYEEMNRR. THAMSEN, BIEMFHNERETELR L
0] OSSR 15 25 2 PGBENCH_RANDOM_SEED 21T seed

BB, N T HERFTIRMEIMF MM E RIREREA, IEXMRIMBEE —(UNEFEAIMETE, AHNGE
M= e /ERRI B A —1> pgbench
=17, MBS E. AT SE2H NS MNMEEEE, XEKREURG—IMEEE— &R inHEEE
ShERELE SEARRL, N F—"MERBER R =HE T 218FRY pghench
T1T. N—MFEITBIAENRE, BECSTMARMHTATER, RATEREMERI LM SE A E LU 4aE
, Bh@d s R — Rz TaER I E RS R, T, BRI LU ERERIREAEER, fIWEisiT
—MSEEIRIRFRL. BEA.

- --sampling-rate="rate
KIFER, 5 NEUER HENWARR D BEFEIHE, NRAEXMNEN, REEELAINESHIZR
o LORTIBESSERHMIZE, 0.05KT2E 5%

HESEWIER. HIBHEXHE, IBE2EBXPRER, fll, SiHETPSERN, RFEEHEN IR
XME (B, REFEZZ 001, PRREEREISLFRTPSE 1/100) -

+ --show-script=scriptname

£ stderr £ BRAEBMIAS scriptname FISSBR(CAD, FHIZEDEHo
EE I
pgbench MEFEZ LI N BT EZESHHB NS 1T25
+ -hhostname --host=hostname
FRERS SRV ENS
- -pport --port=port
HRERSSENImOS
+ -U login --username= login

ZIENM A EE
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+ -V --version
FTENpgbenchhiR A&<FHiB H,
« -7--help
ETBXpgbenchep S1TEHBNER, FHHEH,
R ERES
ARINETTR LRSS 0BR He RSN IRRERSAI, 0CRMAYEp 1 TIET N,

IDIEFRIEIR, FIEEE IRV ATRI] S SEOR EIRE 20
TEa—MERT, pgbenchRFTEIER DR,

7=
- PGDATABASE PGHOST PGPORT PGUSER
BINEZSE
SRR 5 R EEEM IvorySQL SRR —FF, £/ libpg ZFHIMEEZE,
5 E P6_COLOR 18 E B AT IZITE R EAENE, PIAENER always. auto Al never.

pg_config
pg_config — FREN 2 Z 2/ IvorySQLAYE B

KN
pg_config [option-]

PRI
EfFApg_config, BHE—"13ZTHIEIN
« --bindir

FTEHIR A AT E, FIERX METRST I psql 12FF. X@EHBRE pg_config BEFTERILE.

+ --docdir
FTENSOE SR B
« --htmldir

FTED HTML SRS S RI L B
+ --includedir
FTENE P miE ORY C SRV E,
+ --pkgincludedir
FTENETE CAXHRIIE,
+ --includedir-server
FTENATARSS 88 4mAERY C KX RV E,
- --libdir
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FTENN RABIERUE,
« --pkglibdir

ﬂED?jJ*TiJz)\EH%E@u% NERSEPEERC(INUE (HERMWIRIIEIEX A Pl RE R REEX D
HZF) o

+ --localedir
FTENXE S F ) HRIALE (INREIvorySQUIRRIFINE AR EXE X, XRE—MTF/RHE) -
+ --mandir
FTENFM IR E,
+ --sharedir
FTENZRAIR S VL B
- --sysconfdir
FTENRGEDEEE X AR E,
.+ --pgxs
FTENY 8 makefile B &,
- --configure
FTEN HIvorySQL# AL B 4R 1EFT45 T configure
%KM@WOETMW%%E%FQWHWRE %%&ﬁz%ﬁﬁﬁfwT PSR (AR T
flEEEEa BRANEEANT) » 2 TENGF
- --cC
FTENASRZRIFIvorySQLEY CC B E1(E, XBT#EEAM C mixes
- --cppflags
FTENAR41FIvorySQLAY CPPFLAGS 218, XERETMENFER CRiFasHx (BAENE -IHX) .
- --cflags
FTENASRZR1FIvorySQLAY CFLAGS ZE1H, XE T EARN C HiFssHxo
+ --cflags_sl
FTENRR4R1EIvorySQLAY CFLAGS_SL 218, XT R ARMIZFLZEMNEIN C RIFRIT Ko
- --ldflags
FTEN AR 4Rm1EIvorySQLAY LDFLAGS TEE, X T RpkiEss X
+ --ldflags_ex
FTENASRZRIFIvorySQLAY LDFLAGS _EX 2B, XX B ARmIE D NITIZF st %o
+ --ldflags_sl
FTENRIR4R1EIvorySQLAY LDFLAGS_SL LEE, XX B ARmIFHLZFrVEEER T X
- --Llibs
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FTENA R4 1FIvorySQLAY LIBS TE1E, BE & AT IvorySQLARRIIMERERY - L FF ko
+ --version
TENIvOrySQLAIAR

« -7--help

BB xpg_configep ST EMEE BN IR E,

ﬁﬂif %f?? MR, REEBAERNIFIIER, 87—, NREELTRIN, KM ERAER
) el M0

BIF
EEE L] vorySQL ZENRIRECE, Plin(T My

eval ./configure "pg_config --configure

pg_config --configure BY4HH B2 shell
515, XEHRTRINSHA LR IERIERT. AL, N TEIIEBINERFZMES evalo

pg_dump
pg_dump — $BlvorySQUEIRE EEHHREU Y — I A S s A IR S 4
KN

pg_dump [connection-option---] [option---] [dbname]

PRI
TF e RIS e B A B A AE .
+ dbname

EE BRI EREIEES. MREBIEE, HT@)EHIT %E%
PGDATABASE, WIRMMFLEMREIRE, NEREELERNAIZo

- -a--data-only

QEMERURE, MARMEE FUBRTN) . REUE. AWRMEIEERHSWEE. SMEMSEMUTIEE
--section=data, BEHTHELREENFZLHEE,

+ -b--blobs

FEBETEEANR, X2 --schema. --table i --schema-only

WIEENBROANT A, At, REEEREE—MEARHNERNEZH, -b

FF XA W EEAETNNAARNRE R, EEblobsEWEEIEIE, HILEFEA --data-only

FPEAR BFETEN, BIE(ERA --schema-only BY A3,

+ -B--no-hlobs

TEMERHRANR, HENGTE -b M -B Y, 1THREHIBEREENBEANSR, B55E -b Xk,

+ -c--clean

T eREIEEN R 2 aimtyElR kR EMfme (RIFiEE T --if-
exists, WREMAWRIFET
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BNEURES, MEAESTE—LHEMNBIZER) o FAHFRSEENAR)BE SR, XNMETHE 2
Bo X FVIRAETC, PRAILIFETEA pg_restore BV E 121,

+ -C--create

EEERLNFEE — N eIRSEEAS H EEMERIIROZRNMIEENG < (BT XM By — M4
, EEITHAEZBIRERNZ EMRERNI N SRELREXAR) . WRBIBET --

clean, MIASESEINERDEMMIEE 2SR EARBER, B --

create, ML SEBLIREFNERE (WIREB) UNKSXMUEFEEINEPEETEIRE, UHRERRE
27 XM E3EZERY ALTER DATABASE -+ SET -+ 65<>A1 ALTER ROLE -+ IN DATABASE --- SET -

o ZEIEERSRILINER B EELME, FRIEFEES --no-

acle SR HAHERSE) SRR, XNETR RS, WA, R pg_restore
Y& E 2L T,

- -e pattern --extension=pattern

RELAEULAC pattern 99 B, WIRFIBFEUET, BirdUEEFRNPMBEIERSYT EBEEHEE,
BEE NS e FFx, BHJLUAEZ N B, pattern SR LIB#E A Spsql’ s \d

S EAHNAARRRTC, PFLURR LUBI IR R E NBE A KRR 2 M B,
TEERBECRTRY, WRFE I KBY B@ACrFIshell, EOLBISIAER. FMAH
pg_extension_config_dump /ZABVECE X R BB EEMER, NRMAVT BEL4E -—extension
EE 7o ARHIBET -6, pg dump PRI EEAIPTET B SR EMBIEEN R,
HWRLEN, XETMRIHEEYT BRENSREBRMI]E RIIRE R — T 200EEEF.

- -E encoding --encoding=encoding

LUSEMF R EEmiS ol 25 iE,
FERNBE R T, ZEESLZEIEENRIEEZE (5—MEBEIERLERS UK PGCLIENTENCODING
MR T EGE BB MER) -

- -f file--file=file

W H AR EIEE S o M TETHEBINXXHFX NS HA LR, TEIMER TEERMERE.
TR FERBESTOINATEX N2, ZFERBEEAPEENE— T ERM e — X EXER
R, ZEBR=M pg_dump tIEH BB ELBITF T

+ -F format --format=format

EREHARE. format BTLLE 5z —: pplain@E— M AFEHISQLIIAS 4 (ZHME) - ¢
custom

BWH—MNMES TENpg_restorelii \BIEE XN, FERBEAN—R, XEREHNHEHEN, ©
AFERE N FonEEAHR B I, XM ERINE RIL = ESE. ddirectory

B —MEE1Epg_restore I AV B RN, XKEIB— 1M BER, EFSMEEENRNANREE
— M, IMI— 1 PTIBIBE R, &L —Fpg_restoreBEIRENHINLZ8 Al 1SS TUB IR R BV T Ko
— B FAEIVIEEER AR Unix

TE#, PI—DRESRIEFBIE R LUERgzip TRE . SXMEIUBINE R T EREENH BB
FHITEAME, ttarimd—NE&aTRAZlpg restored Y tar #8031, tar

AU FRAE R, HE— tar RIS~ E— D E 2N E B, AT, tar
RATEZRER. &8, EEA tar i8I0, REUBEDBEX INEFeEE M E S 2w E N,

* -j njobs --jobs=njobs

18I [E)BYY31 njobs

MREREBEITHITERE. X MR A e B D RITEREPIFRINATE, BHRIEINHIBERSSR LHNAEH. RR
BEFE AR —EEAX NMER, RXEE——iL 2 NMEREER i85 EFENR SR pg
_dumpRTHF njobs + 1 DMENZEIRERNER:, EILHARIREI max_connections

RERES UARMTENERE EiaiT— R TERENIEREUEEN R _ RIS nliE S B E R W,
HERARZR, pg_dumpMSEHBESTE TFEHEEEHERENNR DIEREZH, UEHFREREETH
2B AMGRENFHILLENHE.
WRF—NMEFIRZEEIFTR— R LS, BT T ERSWH NI S FNSEH N
SPHEBER. FEit, EAEMMNZRIFEB AR TN FHERMBIER 2 /G
XEEZREZERN TEEHE, R SEEMAATERE, XrgEaE MBIt aiE i,
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ZMXFRAR, pg dumpTIFEFHIZMEA NOWALT TS K 5 — PN H=
NRZTREARDS AR T X IHER, HMEAMEEALRERINER T — MR S B/Na#R e
i, Eikpg dumpli T FRIEREZ SMITEIRSR. WT—P—HED, PEERSHRFBEFFRTHIRRE,
fEIvorySQLEY EARSS 88 M 10RY/E & ARSS B8R o I N 7 — it

BT XMEE, BMESRES P mEATRENER, e URIEtMITEZIERNEIES. pg_dump -j

FRZ M EREESERE, CRAMNSEHEEZIME—X, HENES— N ITFEESF—REEHEF.
QD%‘;%EE%;’\?%?@%E; A —MNEEP NN TFEES KRR FRIEERIEENEE, XAESH—"
7[(7:% Ve \o

- -n pattern --schema=pattern

L AEULEC pattern

FIET, XSFERAASUNEMERNMEN R, HEEEEXMEIMY, BirdiRBETMEIERAE
AR M. 2 MR LUEBT BE L -n FRoRiEE, S, pattern

SE O] LU ARIE N — TR IBpsqli \d sa S FTBRVAERIAN (B2 0 ~EH

Patterns) /ERERER, XELMRIM BT TEZERNPREBEFRARILE, TERBETN, 1E
FEZFALE shell BFRBEEFREE/VOS I BRI, ZEE -n

WIETERY, pg_dumpFEERFEAEFTIEET eI AR EMEBIBREN R, HiIt, BEAFRIE—RIEEET
EAENE REB (N EE ARSI E Bl — T8 EIRES, FEE -n

WIEER, JERANR MNTHFIANR) FoigiiE, R LUER --blobs

FF R B A RINE Bz E .

+ -N pattern --exclude-schema=pattern

THEAEILEC pattern IRTUBYVEMRIRT ZIRTURARYE -n Fr ARBYAERIAL NI AERE, -N

B LA TE 2 R K HIRILED L MR ER — T AVRT. = -n Al -N

EWAER, ZITNEREMELEED—1 -n FFERBEALE -N T XER. NRRE -NTERE -
n, ABAILED -NBVRIVEWM — P IEBH AR AR

+ -0 --no-owner

S ENRIAE X AR LEREEIEENB <. RINBERT, pg dump=At ALTER OWNER™ 8K SET
SESSION AUTHORIZATION

ARG EWOENEEE N RIIAE <5 BIEZMAR —NBREF (H2RBEHADFIENRIE—
iﬁﬁﬁ) E?}; XEBEMER A, BEF— T HAEBWIERFIME, BIEMENRIEE XARITAX
| )EH b E_I— EE -

05% %éﬂiﬁ@%(%yx)ﬁ@ﬁi#ﬁ, XA TETIAR BB, X FFREAET0, IRB] ATEVEA  pg_restore” BHHEEZ
eI,

+ -R--no-reconnect
XMEMBRES, BN T REREBMAERIES,
+ -s--schema-only

HEENRENX (BI) , MIFdE. XNETE --data-only BVIFEET, EAIEE --section=pre-data
--section=post-data 21\, BRATFTHEERANATEMEE, (FEHEXMEIA --schema

WEIRE, BB “schema” BIER EENENENX) « BNIEERRN— D FEAGRREIGE, I
--exclude-table-datas

+ -S username --superuser=username

EEZER AL SN EANBLRAAIHEI S5, ZBEMA --disable-triggers
B, XDEMAMEX (8%, BFEEX MR, MIFNBREFARBHERMARIMAZ) -

- -t pattern --table=pattern

REAEL FULED pattern B9, BIE 2 -t FFRAJLUAFEZ &R, HIb, pattern

S LI R N — MR Epsgl” s \d

LT ANEEMNEBENZEL, XFL RO LUESEZENPPE BT RIEE, EERELRTR
, NRFBEPELL shell BFFBEEFTEE/ O SIAIZET, X -t ®EAY, -nfl -NFXF2BUR, EIW
-t SRR EWEEM ML X, HFEIERIREFTWERE. TR -t

WIETERY, pg_dump =R FRMERTIESR O] e BT M EMEBUREEN R, Hit, TARIE—XIEERKE
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LS RSN EEA SRR E Bl — DT 2B EdEEF,
+ -T pattern --exclude-table=pattern

TEEAEILEC pattern IRTUBYEMIR, ZIRTURIRIE -t PRABRVERI MR, -T

B LA TE 2 R HIRILED L ME AP EE — P AVRT. = -t A -T

EWAER, ZITNBIEMELEED— -t FRBEALE -THXHFR. LRIE -TMAEE -
t, MALLED -T IRSEM—DER BT R,

« -V --verbose

BENKRI. XKSHpg dumpAin/& iz HIFHaN SR LU AR SR I8 /(2 LR 8], A
EBER. BEEZANESEANEE IR LI INBIEREE .

+ -V --version
pg_dumphAsHiB Ho
+ -X--no-privileges --no-acl
P LERR I (%7 /W Elen<) o
+ -2 0..9--compress=0..9

EEBEANEER. EERENEE. NTBEXMERIERI, XEEEMRBIERAESE, F
BEGABHITPEFRANELE, WTAEEE, RE— D IFEEER=SEE ML T RELE, Tif
BERgZpMIET ¥, BEMINBNELE. tar IR SR 2T =%,

+ --binary-upgrade

ﬁﬁ%ﬁf?ﬁ%%ﬁ%%oﬁﬂKﬁ%@$§%%E%?E@EWOﬁﬁﬁﬁ&%%%ﬁﬁ$ﬂ%ﬁ&§
mAMEGER]

+ --column-inserts --attribute-inserts

BER e N E B 055 00 INSERT 62 (INSERT INTO table (column, ---) VALUES ---
) o XREFEMETIZERIE, XFERTFEEMEEBRINTFEvorySQLEIBES. EFINEHR8]BER
ERECE S AP IBY INSERT B X ITREL, MAREMNERRNE,

+ --disable-dollar-quoting
XA F AR EAETFSSIA, FERGIEIEA SOLAVEFRTBIEEMS H.
+ --disable-triggers

REMTORE— N REFEIIRNERAEN, XMERIAEX, ©enpg dumpBIEEHIRw B AN\ BT B IR
DHABMrR FALE RS, MRIMER B I AR ENEMRE S, HEIRTHIRENE NS
NMEIBAEN], BERAXMET, H§], /--disable-triggers

BB ENBR AP RKNIT. FEIt, (RERN S -S

BE—MBEBFE, HETAEA— I BRAFBIERMA, Z&H T (FECR) Y, XNk
T ABE. XTI, (REI AT pg_restore BYTEE1ZIET,

- --enable-row-security

ABEAREEETR2ENRINARE, X NEIAEX. BIABRT, pg_dumpRiE row_security
WE N off KIRMZFRFFEME HATENEIE. IRBATEERBESITTREMNEN, At
—MNEIRX PN BHEERpg_dumpl row_security IRE N on, AP REMEZET

EAIEB B REINEDNE. FARNREZFRER 7 XN, (RR)gEr 8135 INSERT

BIEERAE, H9RE HRI8]89 COPY FROM AZHHTZ 2%,

+ --exclude-table-data=pattern

TEEAEILAD pattern LAY ERIRPEIR, 1ZETVIRETE -t BOMEEIN# 2R, --exclude-table-data
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A LIRLATE 2 /R HRRIL AL 2 MREIR, BIRFE—MIERNEXETVEEEFREIRE, X METHL
BRE7T. BHRBIRETIEREIE, I --schema-only,

- --extra-float-digits=ndigits

EFE Y = SR AIED extra_float_digits
&, MTEEAAEE. U&EH BT S AEER LT,

+ --if-exists

BRI e < (BMEI0—1 IF EXISTS 74)) RKBMFMIBEFENEMN R, RBREFEE T --clean
BY, XA B o

- --include-foreign-data="foreignserver"

A5 foreignserver RILILECHIIMNEBAR S5 23 FL (BT RIS R AVEIE, PILUBI RS %1 --include
-foreign-data FF xR P INEBARSS 280  [EIFF, MRIEpsql s \d sp<>fEARVAERFN, R
foreignserver Z& R HE T,

H AP OB AR T AR S NIBECRT RIEZE L2 NI AR SS 88, (B @ACRIAY,

WRFE, B NLSIRZER, LUBGLEShel BIBALRT. ME—HFINETATEATE. EREE
--include-foreign-data

B, pg_dump el EINPRESH G, A, TRERIEA] LUAINERIMNBRIZMERILE R,

+ --inserts

BrEREL &9 INSERT 5% (M-~ 2 COPY
) o XEEEMEIFRIE, XEERTEREEBHINEIFEvorySQLEUEES . EFNNEHERBNEAEIR
O S 205 0] #RRY INSERT
MXRBPITEELR, MIAEENEKRAR, FRUEMELENLTH 777, ZmErgt=—itekM. --column
-inserts N F5 T BLen, BE=FIE,

+ --load-via-partition-root
FERN— D XEREMEEIERY, 1L COPY 1B5/4)8#& INSERT
EOEEESTENRXEINEM AR X BESENET. XEREHIEREHN, a8 MIEFHES
ERNPX, IRE—ERS:E LEFREGHIEN T H IR REZNEMREIGRS 2 EHEEN DX FH
B, XMEIMBEER. AW, MRSXINEXALEHBR N RAETFATHEL2XINHIREANIEER
BINENX, MegEXMER. EMAXMEIMGIENTMER, KRFAEERHT, Fpg_restoreXd
TEEEMMFIE — N EN IBURTUREEIREFH I N X P, X=8HWErS, RATEHITESN
2BRHR, NEEERIREATENB X IIER TR 7 IMRLOERM SR EMEH T,

+ --lock-wait-timeout="timeout"

BTN EEHERBAFRE, MRETEER timeout NTRESIE —MNRAITEM, BHEK ] LA
SET statement_timeout Z<ZBIFAIFEIEE,

+ --no-comments
TR

+ --no-publications
TEAEpublications

+ --no-security-labels
NEERARE,

+ --no-subscriptions

PEAETT I,
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* --no-sync

AONBST, pg_dump RERHAE AR L 2ME NHiEL, X E=1LE pg_dump
AEFEEBERMO, XFRER, BREOEREESN—IRERSEE NS ILZEMER T BEX MEI
HER, BREAMZEMNET LR ELIEN R,

+ --no-tablespaces

AEMPEFRTEN . BIX DRI, EMERREPIE RN RES AR EEAEARIARIRT R
%fﬁggaﬁimﬁﬁiﬁﬁ,ﬁﬁﬁﬁﬁ@%oﬁ?ﬁﬁﬁﬁ,Wﬂ%ﬁﬁ%%;%mm
B EE-IAL_IJ\O

*+ --no-toast-compression
FEHE T LISE TOAST £ 757%. KAXMNAW, FrEJIRREINEREIZEHTME,
+ --no-unlogged-table-data

PEMEIFATICRERAAT, X NEINTREX (BI) BEREELER, ©REREEMEREIE
AM—NEEMRSFEHLMEN, FIFHTICRRPRIBIE SRR

+ --on-conflict-do-nothing

20 ON CONFLICT DO NOTHING ZJ INSERT commands. BRIEFNIE T --inserts, --column-inserts @ --rows
-per-insert, &MILIEIZTA.

- --quote-all-identifiers

B3| BFABIRIRTT. S MIvorySQLERAS pg_dump R EIRVARSS 88 E i — DR ERN 2l E Y A& H
NB— P EBETREFMRANRS R, EEERAX M. BINBERT, pg_dumpRIEEFRAFEHER
BiRgRRTTIN £S5 5. EEREEMMRARSEN, XHBRINMTAENSSHRADER, RAPBLRAT]
BEEEBET IR REIEES. £/ --quote-all-identifiers

BEFR XA, BN BRI E AT R,

- --rows-per-insert=nrows

HEHAE Y INSERT 89> (M-H2 COPY) o ¥=l& 1 INSERT sp < BISR AT T
EERENNATE. EFMBHREREAEREKESEE-Y INSERT
BXEITRER, MABENERNS.

+ --section=sectionname

RiEfEep & T, HBIRIIA]LLUZ pre-data.  data 5§ post-

data, X MEIP] LIIEE ZCRIEFE LM T, BIABREREME . #IETEREENRYIE. AURHNE
EEQEO@%EWE%%ﬁ\@ﬁ%\ﬂWﬁ%?E%E@E%%Z%%%%%EXOﬁ%ﬁﬁ@%%ﬁ
HAEIRE X Mo

+ --serializable-deferrable

NEEEA— AFFIL

£55, LURIEFTERIRRS BRAEEFERSZE—E, EEXFMETESARFS—TR, AR L
TRFERS, XFMISBRIERNNE SEEMESHE serialization_failure

BIRBINL. W T—PRNRERE FEMNENE, X NETUL+Amb. NR—MEMERARERIGEIEE
R BB N — BT IRRIEM IR A AV SIEERZ N, X MNETE B, INRLEX ik
T, HAERIRER R — DS RAREXFSHEARITEIIEN—EOVIRS. fa, WRER T7HELERA,
— P EBEERAER A LB R KA, MEPRIFFEIESHI. TR pg_dump

WM REREESEEE), WX NETUREHANRE. MIREGREESAEEE), ZIELENRTIRBERH
IBR—EBRAHERE 8, —BHininTT, AREXMFRIRILERER.

+ --snapshot=snapshotname

EH— P BIREREAERTEE — MR RIRIE, ERRIBLEN—NEEEHE
HE—PHARRERT A UAEXME, A THRAENER T, BEAX M EIIEERIRRZ M Z
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— N HTIRER,
« --strict-names

ZREG— Y E(-e/--extension), & (-n/--schema) MFE (-t/--table

) FRERILEEZMENEIREFE D — B/&E/&.

AR, IREERIEXFNYT B/RI/RRERLE, BIESZA --strict-names

, pe_dumptPB AR — 1 1R X METN -N / --exclude-schema. -T/--exclude-table 37 --exclude
-table-data BN R, TALEERNRIVHRFRREIN N2 A 1FEIR.

+ --use-set-session-authorization

HtH SQL-#7 BT SET SESSION AUTHORIZATION 55<HYft ALTER OWNER

I RBENRIFME X Fe XILZELEFMREIVE, BEEUATZEEFNRNNE, ZEERETE
[EBWmE, mE, — & SET SESSION AUTHORIZATION

AEMER —E 22 KBR AP RIS IERMIRE, M ALTER OWNER 223/ DAY,

« -7--help

EREXpg dumpss TS HBIFE BN IR H,

THan AT R SR E RS

+ -d dbname --dbname=dbname

EE ZERBIIIEER RN, XEFMT1Eap<17 R dbname F5iE NS5 — P IRETIZ AR, dbname FJLUE
EETSR, IREXNF, ERFHESURBIRNE PRI 1TED,

+ -h host --host=host

Bk SS & LRI TIVEs IV NS MR ZEIT BT — IR, ERMBIE—1 Unix
BERFRER. BIARM PGHOST M ZLEDIE (MRHMIKE) , SNREE—X Unix BIERFIER.

- -p port --port=port

SRS S IEVE WDTEREE0 TCP BT SASHS Unix
HEEF Y BE. BARME PGPORT BT EH (MEWEE) , ZVEMEHERFRNIINE

°
+ -U username --username=username
ZEN R ER,
* -Ww--no-password

MARE—PONET. NRRSBEROSINEH BRBEEMAIRHOS (BIs0—1 .pgpass
X)), BLAERZERRM. X MNETD FHAEESMMAER, RATEFTEE—TRAPRBALDS

+ -W--password

s8lpg_dumpfEEREl— MUEEZ AR ER— 1O XMETMRAZUARY, FNNRARSSEENR
O<IAE, pg dumpBBETHERER—1<. B2, pg dumpRiREFE—RERRHRLZIARSSFEE—
PO AREBRT, BEFEN -W RERIMINDER =,

+ --role=rolename

EE—MERSBZEENAER, X MNEMSHpg_dumpfEEZEs|#dEZE/S % H—1 SET ROLE rolename
. HEINERF (A -U

&) Th/pg dumpPrEAFIEREB RS — M EEMMEAFINAEN, XMETIREMR, —L£RER
W EERFNBRAFLERER, SR MR A DO EREE TSR ZEROFE T 7M.
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s

+ PGDATABASE PGHOST PGOPTIONS PGPORT PGUSER

BINERZSI

+ PG_COLOR

METIZHTE R ZESEAENG. PJEERVEN always. auto. nevers .

MARER D EHfblvorySQLTEMEM, XM TEREBEAlbpgZFHFIIfEEE,

2]

pg_dumpTEAEBH1T SELECT

B WRIME1Tpg_dumpBfHIRBIER, WREITEEE M IETEANEIEEFRIEZEER, i
psqle LBSN, libpaailis-EimEZErr AR A RIBILERES BEFIME T 28RS A,

pg_dumpiVEIBE Esha At N Eees (E BN, TNERTEXHF, (RAILUET PGOPTIONS 5 ALTER USER
I8 BE S track_counts A,

AR
UNSRARHVERIEESE RN T templatel
PIEFEEEAEMAI, X8 pg dumpVia i E 2| — PN EERTEERE. SNIMERIBEER T LU0

%g%gﬁiﬁ%@%ﬁoEM@—ﬁK%E@K%%M%?@%E,MmmmeﬁK%EWMml
g%le, flu:

CREATE DATABASE foo WITH TEMPLATE templateO;

H—PRE IRV EAERER T B T kTN --disable-triggers
BY, pg dumpfEHisEASIEZ I X Hen S EAAA R ERMASS, FERETEMIERIEN 2GR Hn<
SHMEATEll. NRMEFERFL, REGERAIEZEEE—MERRS.

pg_dumprr RV EX A B S M es ARMEE T AENRITER. Blit, EM—THREXHMERS
11T ANALYZE M RE LIEREZBAE R,

TRMEZEEFITEE, pg dumpRARE connect = false EIAY CREATE SUBSCRIPTION

<, XEMETTRNASE ISR ROEEFIBEH I TYIIBNRE N, B XA, PILERE
IIEARSS 2 LE IH R SLREM E B E. AEMBERF UI—MEaElN A NEFAEITH. WRFLFINE
NBEEMET, EREEUBENIENE, BFR—miNeREIN 251, #Eir&xtbAEREEN,

S5
BT — MR mydb FAERI— SQU BT

$ pg_dump mydb > db.sql
TIOXE—MHAEFHNE D GrelEs)) &9 newdb BIEUEZES:
$ psql -d newdb -f db.sql

BEAE— P IEER— D BBV

325


http://www.postgresql.org/docs/17/app-psql.html

$ pg_dump -Fc mydb > db.dump
BRAE—MEED— B RAETAY)IR:

$ pg_dump -Fd mydb -f dumpdir
2R 5 MHTNIIFEESEME— N EEER — 1 B ARV .

$ pg_dump -Fd mydb -j 5 -f dumpdir
SHE—DNIEHEFENE—D GFolZRY) 27 newdb BYEUIER !

$ pg_restore -d newdb db.dump

E*%H%Y#%%%\ﬁﬁfﬁﬁﬁﬁ(ﬁﬂ%E%Mﬁﬁﬁ%ﬁﬁ%%%%)$,%ﬁ%¢ﬁﬁﬁ$m
HEINA

$ pg_restore -d postgres --clean --create db.dump
ZENE—E 0 mytab B
$ pg_dump -t mytab mydb > db.sql
BENE detroi t IRTUARZ MR LL emp FIRBIPRAZR, HFRE 0 employee_log Y3
$ pg_dump -t 'detroit.emp*' -T detroit.employee_log mydb > db.sql
DENEZ VR east 5(E west FHIGTF B LA gsm SRV EIRTL, HERZVEIEIE test” BIEATIRTL:
$ pg_dump -n 'east*gsm' -n 'west*gsm' -N '*test*' mydb > db.sql
A, AIEMNFRAICSEREFHX:
$ pg_dump -n '(east|west)*gsm' -N '*test*' mydb > db.sql
BEHERR T BARL ts_ FFRRIRZ NP B SHEEN R
$ pg_dump -T "ts_*' mydb > db.sql

BIE -t

MRRXFXPIEE— P ARERDNIBEEGR NERANZNE, REENSIRZET, SUESSETEE/NET
o BREWS| ST shell BF%RY, PRLUSOIREN ARSI H. Hit,
BEBE—TBRENNEZMHIVER, MBEIXIFRIARA:
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$ pg_dump -t "\"MixedCaseName\"" mydb > mytab.sql

pg_dumpall
pg_dumpall — F—"MvorySQLEIRE FE S FRImEN 2| — M A S AR

RN

pg_dumpall [connection-option---] [option---]

R

pg_dumpall TERTU—PERFFAENIVorySQLEREES HEI ( “BiE” ) —PMES . ZHAXHEE
B LURBTE psql YR SQLER SR IME HIEEF. EaWERFNES M EIEEER pg_dump

RFEMIZTIE, pg_dumpallREERPIEEIEEARNEBENSR (pg_dump
MREXEWR) , BB IRHIEEREMERT BRI E,
BeiXBEEHIRERFAAE. XR=EI LUNEEMMEFIRENIA NN EERE %,

K Apg_dumpal MFTEBHRETIREE, PR RIBERE L — P EREBR A - B S 0 EZ LU EE M
BERfE. [EiF, (REREBEAFSINTRT TREVEE, XA B MAaMA L oIRSERE,

SQL AR S MBIV ERI . 8/ -/ --fi le EINELE shell /Rl LB EEE A EI— o

pg_dumpall EZ L REEEIvorySOLARS 88 (B M EEE—RX) o WRIFMERALSINE, PIEERSAEHEEK
(<o XAME MER—1~/.pgpass =LA B

VR

T SRR T BN SIS

- -a--data-only

QEEYE, TRERT BHREEX) .

+ -c--clean

BIEEEREIEEZAER (BFR) e SQLan<. AEMETIEIN DROP sh b AN K,
- -E encoding --encoding=encoding

FRIEERF TR R, FINBER T, REERYUEENRIZCIR (53— EIHERERNGEZER
& PGCLIENTENCODING I 5 L & N8 2RV ELRID)

« -f filename --file=filename

Bt R xEIE TN H . RER, BERER L.

- -g--globals-only

REgEe/FENR (BEMETE) , MAEESIEZE,

- -0 --no-owner
TRERTRENSRIENUTERBEIEENG . BINER T, pg_dumpall& 4 ALTER OWNER % SET
SESSION AUTHORIZATION

BARISEWRENBEIN TENTEN, BFRIEHEARH—MBEAF (XEZRHBHAFMENRNE—

ABRF) FriatT, XEEEMARSTRN AN, 28— TMHAEREERAFME, BXTRETIZBFMR
BXWRIFTEN, BILUETE -0
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+ -r--roles-only
[EMERT, TRESIRENRTIE,
+ -s--schema-only
SEMENREX (BI) , FEAESE.
- -S username --superuser=username

EEZER AL SEANBLREAIHEIR 5, ZBEMA --disable-triggers
B, XPMEMAMEX (8%, BFEEX MR, MIFNBREFARBHERMARIMAZ) -

- -t--tablespaces-only
REfgR=Te, TEESIEENAT.
+ -v --verbose

EEATIRI . RS pg_dumpallBATEE R IF RN SO UL BRI /(E 1EHTE], 1©F
HEHR. BEEZEMZSEEIMERIR ERINMAEREER. X METIEZRIEEE]pg_dump.

+ -V --version
FTENpg_dumpalllRAFFiE Ho
+ -X--no-privileges --no-acl
P LERR I (% F /I Elen<) o
+ --binary-upgrade

ﬁﬁ%ﬁf?ﬁ%%ﬁ%%oﬁﬂKﬁ%@$§%%E%?E@EWOﬁﬁﬁﬁ&%%%ﬁﬁ$ﬂ%ﬁ&§
mAMEGER]

+ --column-inserts --attribute-inserts

BHURFE AV E B 07500 INSERT 55 (INSERT INTO table(column, --+) VALUES ---
) o XREEMETIZIERIE, XFERTFEEMEEBRENTIIEIvorySQLEIRES,

+ --disable-dollar-quoting
XA F AR EAETFSSIA, FERGIEIEA SOLAVEFRTBIEEMS H.
+ --disable-triggers

REEOIRE— N REESIRNEAEN, X MATAEX, Eiempg_dumpal|EEEHIERENENTER In
NEZRABERR CAM ARG, NRIFER EESIATEMNS S HMA LSS, HEMTEUREMHANG
B NVEEATN), BERAX AR, 48], 5 --disable-triggers

RS S E B K N1T, B, RERN HEAE -S

BE—MBRMARE, ETIMEN—NBRAF BohaRMA,

- --exclude-database="pattern’

REEERZTS pattern ILECHIEUEZE, pJLUBITRE 21> --exclude-database JT xR HER 2 MET .
pattern 2R HIETC, RBIBpsqley \d sp>EARVAERFLN

, Fit, BEERR RS RERT o] LU 2 N R E,

ERBARRTRY, FZIENS AR, MERFEEM Eshel BEERY Ro

+ --extra-float-digits=ndigits

Eﬁﬁﬁﬁ@%ﬁ@%amL%ajgmﬂﬁﬁﬁ,WK%EKE%%EO%%EWﬁﬁ%%M%%K@%
BET,

328



+ --if-exists

BRI e < (BMEI0—1 IF EXISTS 74)) RKBMFMIEFENEMN R, RBREFEE T --clean
BY, XA B o

+ --inserts
EEIESE &0 INSERT 65> (T-~2 COPY
) o XEEEMEIFRIE, XEERTEREEBHRINEITEVorySQLEUEES, TRUERMELENTH
THFE, ZMEDgee—itk M. --column-inserts XN FoFEHNTEL2H, BESEIE,

+ --load-via-partition-root
FERN— D XEREMEEIRERY, 1L COPY iB5/A)8#& INSERT
EOIREEENXBEANEM AR X BEENER,. XSEEHUEWERN, 2§ NMIENHTES
ENDX. IRFE—ERSH LENEAIIENSHINTHIR R RN IFMRIERS2: BN D X FRY
B, XMEIMBEEA. AW, MRSXINEXALBEHBR M RAETATHEL2XINHIREANEER
BINEN, FLEREFE T,

+ --lock-wait-timeout=timeout

FEERN M T SEEFHERBAIFE, MEREIETER timeout NTEESIE —NRAITEM, BEIEK B LA
SET statement_timeout Z<ZBIF IR IEE,

- --no-comments
TR

+ --no-publications
T AEpublications

+ --no-role-passwords
FRNABEMEOS, EMETE, ABNOSKETOS, FEEREOSZAIOSINEEAN=/MIN. BT

BEEX MEMHAREOXE, ARESRKMERAE pg_roles M-AE pg_authid FRIiRt. Hit, NRX

pg_authid BRI EFR L 2 M ERBEFAIRS], ABAXMETH =BT EE .,

+ --no-security-labels
NEEL IR

+ --no-subscriptions
FEEfEsubscriptions

* --no-sync
FINBERT, pg_dumpal L BEHAIBE X HRLEME NEIRE, X PMkll=1t pg_dumpall
AMEXMERFMIRE, XFEFER, BERBIRERSRNIRIFRY R EE MUt BEHRR, X
METIAE R, EBARZEMET REPEEHIEN R,

+ --no-tablespaces

AEMPEFRTEGN . BIXMEDR, EMEREPIE RN RESKEZREEAEARIARIRTEH

- --no-toast-compression
FEHHGLUSE TOAST k48575, KAXMED, PAIEIIRELEOAEEZERIME,

+ --no-unlogged-table-data
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PEFEIFHEIEREROIAST, XPEMNTREX (R) BEREELERM, ©RRHIFEERITE.
+ --on-conflict-do-nothing

A0 ON CONFLICT DO NOTHING ZJ INSERT 6p<>, B#3E --inserts 2 --column-inserts
WHIE, T NEEETTRAER,

- --quote-all-identifiers

SBHIS|APIBIRRRT. EM—15pg_dumpall AT ENIvorySQLARSS 2R FEMESIRET S E 2R M H AN
Bl — P AEERRAHIBR S 250Y, HEEEAXNEIL FINER T, pg dumpall REXNNHEERAFEREIER
FRMRFN LSS, E5EMRANAEENEREIHESNRSETEN, XENSSERAMRH. FH
--quote-all-identifiers AJLISEIEX MR, BRAN BEMEHIA =B IIMEL,

- --rows-per-insert=nrows

BHIREEAE SN INSERT 95 (A2 COPY ) o 124151 INSERT ep S HISR AT TE,
EENENIRATENE. EFNFH N EAIHEIREE BN ELB B INSERT
1T, MAEENEKRAR.

+ --use-set-session-authorization

B SQL-A78ERY SET SESSION AUTHORIZATION &5-<BXft ALTER OWNER
ﬁ%?%ﬁﬁ%%%ﬁ%%oﬁtﬁ%ﬁ%m%gﬁ&,@%ﬁ&?ﬁ%ﬁ$ﬁ%%%ﬁ;ﬁ%ﬁﬂ% 7
IEEE,

« -7--help
T A xpg_dumpallen 1T E BT IR Lo
Noer TR R R EEEE

« -d connstr --dbname=connstr

BERTIERZIRSSSH, LN EEFTE, XERBRME PRI ITEIL, X MR
é%?%ﬁ@%F%@%*W;@%ﬁﬁ@ﬂwmw%%ﬁ%%ﬁﬁﬁﬁ,ﬁ%?ﬁ%$%ﬁ%§%%ﬁ@
Eh%§j4ﬁ%§,ﬁﬁ%ﬁﬁ%?@%ﬁ%,EH%%@%%%#EE%%%%%W%H@@%EO

* -h host --host=host

Bk SSas LRI TIVEs IV N Be MR EEIT BT — IR, ERMBIE—1 Unix
BERFRER. BUARM PGHOST M ZLZETIE (MRMIKE) , SNREE—X Unix BIERFIER.

+ -1 dbname --database=dbname

ETE 2T MNMUEEREE BN R U LI ERAERL B 2iEE, MR LERTE, K¥=HH postgres
HIERZE, R postgres NF7E, BLfEA templatels

- -p port --port=port

BT ARSS SR IEME ImITIERER) TCP Im S AM Unix BIERFXHT BEZ. BRIAZIE PGPORT
WRTET WRWRE) , ANERRHFEREFTBIFINME,

+ -U username --username=username
ZEN R ER,
* -w--no-password

MR E—PONET. NRRSBEROSINEH BB EMAIRHOS (BIg0—1 .pgpass
X)) 5 B LERZRER R X MNETD FHAAEESMMAER, RATEFEE— TR RBALDS
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+ -W--password

Bilpg_dumpallEEZE— M UEEZBIIR R ER— M. X METMERBHIN, EANNRRSHEE
KOINIE, pg_dumpallB B RER—1O%. B2, pg_dumpallRRE—EZE=IHR LIRSS
BE—ITOD. EREERT, EERAN-W

BB RFIINNEREE . ARNENERZENISIEE, DR HaBIEI, B8, RHikE—"

~/ .pgpass SR D F T O N

+ --role="rolename’

EBE—MERGBZEENAER, X MNEMSHpg_ dumpfEiEZEs|#dEZE/S % H—1 SET ROLE rolename
. HEINERF (A -U

&) Th/pg dumpPrEAFIEREB RS — M EEMMEAFINAEN, XMETIREMR, —L£RER
W EERFNBRAFLERER, SR MR A DO EREE TSR ZEROFE T 7M.

IRiE

+ PGHOST PGOPTIONS PGPORT PGUSER

RINEZSH

+ PG_COLOR

HETZHEEFRELHHEE®E. PIeERIE always. auto. never,

MAEB D EMIvorySQLT B, XHTEWERIbpgzHHirEL S,

AR

R Apg dumpalizAEBEApg_dump, PRLL, —YEZETEERLIZZE pg_dump.
BEEAPNENEIEEREMAME R — = ERET, --clean BT EFR M, --clean
BYEE A1 Z B A I B H B &2 NPT postgres A templatel

BIRE, BMEXMMUBEEFRFSRERETHEENEN (fl2llocalef4mis) o WRFAXMNED, XFED
HIRERFRF (N ENEIREELEE UNEAE GRS,

—BiRE, BWES M EURE LiE1T ANALYZE, XA ERsLE LSRG BMAIHE R, (RBAILUETT
vacuumdb -a -z K DITFTAEHEE.

ARZ TR B AT TR AR B WEE, FalRETHIAR WREHFREENE— M AEBAE CREATE
ROLE 154), XfFbootstrap@BZkAF BARIEEI—" “rolealready

exists” IR, MRAFERERA— N E/IbootstrapBk - BEMBIFE . XIEIRELENH BV 1Z
WBES, --clean EIMRIEARAIEER EMINIB X T A FENRNLERIREE, I aLUEdn -
--if-exists B/ XEHEIRE R,

pg_dumpallZRFTE FENERT B BERERTME ZRIMANFE;, SN, PHEFERIZEMEHTEIFRAIML
B ol IEEM R,

515
BRI SRR

$ pg_dumpall > db.out

BN EFTHNEEZE, ReI LU
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$ psql -f db.out postgres

XEIREER— M UREHTEE, FAAdpg dumpal BEEZHHAKE AR &SN ROIBTIEZIIRFRT
EHERF. —MIIINE, INRIEE T --clean, NMIFIGITHIUEREE] postgres
P, ZAS IRV REMBRE R, FEXMOIEN T EiER ERX M EIRER =R M.

pg_isready
pg_isready — & —"IvorySQLARSS B3 FUIE RS
N

pg_isready [connection-option---] [option--]

BT
+ -d dbname --dbname=dbname

BE 2 EENEIEZES,. dbname
U RERETRR. IREXE, EEFNESHEBERTMHRNHSITIETL

+ -h hostname --host=hostname
ECIITARS 25N s TN B MNBZEL—TRIZETG, THAE Unix BiEERFTHE R
- -p port --port=port

BE ARSS 88 (EFE M DTIERER) TCP I IS A Unix BIEREF Y Eo FAIAMEENE PGPORT
T8, MRNFLERERE, NENEERRENEENRD (BFE 5432) -

+ -g--quiet

RETREER. HHIAREIZNE A,
+ -t seconds --timeout=seconds

N, EREIARS SN 2 AIEFHNEATE. EN 0 WA, BRINMEZ 3,
- -U username --username=username

ERNAF username EREEGEZE, MAZABINAF.

« -V --version

FTENpg_isreadyhRAFFiE Ho

« -7--help
T A Xpg_isreadysn 1T S HAVE IR E,
REARS

WNRARSS SR IERESERE, pg_isreadyiR[o] 045 shell; INRARSSEBELERE (BN TBEIME) ThRE]
1; MREEZERARENNERE 2; MREERE BIINBTIFEEH) 6 3,

IfiE
MAEB D EMIvorySQLT EA8M, pg_isready t2fEAlibpg=iFNIFIR T £,
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5L 2 P6_COLOR MELIZHTH EFR LA E. BJAERIED always. auto. never,

paa e
B2RERSHRES, T —ERF2REEHPIALE. OTHIEES,
Tﬁ;ﬁ%%ﬁ??ﬁﬁ%% SR EIER—REMBNERE =

{5+
IRERA:

$ pg_isready
/tmp:5432 - accepting connections

$ echo $?
0

FREERSHETEEIAT B+ BIvorySQLEFR

$ pg_isready -h localhost -p 5433
localhost:5433 - rejecting connections

$ echo $?
1

EREESEETIEEE T A IvorySQLES 7R -

$ pg_isready -h someremotehost
someremotehost:5432 - no response

$ echo $?
2

pg_receivewal
pg_receivewal — LURBY A TLM—"MvorySQLAR S 213 EITNE T A S

KN
pg_receivewal [option--]
PEIR
+ -D directory --directory=directory
SHREEEMPNER. XPNSHELNTED,

- -E lsn--endpos=Lsn

SREWENRIEERLSNEY, BapRlEERIHF BUEBRRIIRS0RE, NRE—MERAILSNIEFEFT

Lsn, NIZICRREHAAE,

« --if-not-exists

333



HIBTE --create-slot H EEBIEESMBEELFENAEZMHE IR,
+ -n--no-loop
REMEEEIR LB, Bk, ME—MEIRNIIZIRH,
* --no-sync
XMEINSE pg_receivewal
TERFIWALEURHRICI R, XIFSER, BRUEFRER FRIIRIERA TS ILWALERIRIT. BF, X
ANETSF M E A, BN ZENEFSZFTTWALFREBIER. X METS --synchronous FF A

- -s interval --status-interval=interval

EEAIXCIARSZB2BIRS B 2B E, XA FHRIERZH LTRSS 2:HE,
— N EEEEAXMERAMNREEH, NIERSREENEESE—NEN
SR RSB B SR T IERE . ZAER 10 F).

+ -S slotname --slot=slotname

ERpg_receivewalEA—EEMNEHIE, TLEEAXMETR,
pg_receivewalR =i &L RSH— RIS MUE, ErEs—

ELRPIBREL 2R, XFRSSEIUAETNEZZENBMRTE. Hpg receivewal WEHIZE FIRTTARS 38
FWERERN—ESEEN, PBABA—IEFIEREERSHBERTE UE, BRAE— WAL

AR RER RS, Flb, ZEBERSHRERS
BILNEESSEFEENNEHBL ZSNHRM T, BEILXMACE T/E EM, THIEEDT
--synchronous (U1 ~30) o

+ --synchronous
£ WAL #HeR i B R BIRIN RIS, R 2RI /a BlmARS SEIE — RS e (FE8 --status
-interval) . WREpg_receivewal B I FinEARS 28
FREEN—TEFEE, NZIEEX METRAREARS 88 20X R ITBI R 15

+ -v --verbose
BRTKIRET .

+ -Z level --compress=Llevel

BRAMERNASE EWezipEds, FERIETESESS) (0219, 0B FNER/MIBERALESR) o FTENXHEEES
WHIENEE .g2.

e S TR IUT S BRI EZE S,

+ -d connstr --dbname=connstr

EEA T EZEIIRS:=0SH, 1ER

FETRS;, XEKHBEE ARSI, N T MEME AN A, ZEIEN --

dbname, 1B2FEApg_receivewal HMNERZEIEHRFHE M ELUEE, EEFRHRFNEIIEEZ T2,
+ -h host --host=host

EETITARS 8 pINEENZ. MRZEU—TRILFIE, ERAE UnX BIERFHER. BAMENE
PGHOST IMEZE (MRIKE) , SNEZE—1 Unix BIERFIER

- -p port --port=port

B ARS8 [ETE mDTIERRR) TCP I 184 Unix BB F XY E. FAIAF PGPORT
WRZETRE RKE) , HE—MRIEEEFTRIAIAE

+ -U username --username=username
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ZEN R ER,
* -w--no-password

MARE—PONET. NRRSBEROSINEH BB EMAIRHOS (BIs0—1 .pgpass
X)) 5 B ERRER R, X MNETD THAAEESMMAER, RATEFTEE—THAPRBALDS

+ -W--password
s®Bihlpg_receivewalTLEZEE| — MUBE 2 AR R ER— MO, X MEMAZNAA/DH, FNUTRARSSS
EROINIE, pg_receivewal R BETHERER—1TO<. B2, pg_receivewalRRF—/EZE= KA
RSB EE— PO, AELER MESA -W RERTMINNEZE =,
ATESWIREHIE, pg_receivewal BILIIT NHIFRFREIEZ —:

+ --create-slot

A --slot THEERBITRIZ—MBIVIEERIE, AR,

+ --drop-slot
MIER --slot RISERIEFIE, ARIRE,
HAnEImt el A

+ -V --version
FTENpg_receivewalkii2~FHiE Ho

« -7--help
ETRBXpg_receivewalss ST TSN EEBIFHIE H,
IREIRES

EWSIGINTES LRI (REEENARNERE. FAEXFE2—MEIR) B, pg_receivewalFLURES0EH,
WFHepBIRNEAMES, RERSHTES,

IfiE

FAREBD EMIvorySQLT BEABM, XN TEWUERlibpg=iFNIfELE,

MR = P6_COLOR IEEIZHTBEEF B EFAEEE. AJ8EHIET always. auto. never,

R

R pg_receivewal B archive_command fEAEER WAL &5 77746,

BRIV ERERIE, SN, REHRTESEMENBEXHRENT 2=

XEBGTN], RNREEAER (FEEHRE archive_command SRE2EH1E) AE8SIER WAL D
SEWAEBNFTLARE, PEEIR, WNRBFWELEFRIEGE WAL #UE,
—NEFIBESIERRS RN ETE,

MRTRER FRA TANRE, pg_receivewal B R B EZEINEIBIWALS H ERIZER R,

)+
E MALF mydbserver ARS8 MIVEEME N HEH BN EFMETAME R /usr/local/pgsql/archive :
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$ pg_receivewal -h mydbserver -D /usr/local/pgsql/archive

pg_recvlogical

pg_recvlogical — =l IvorySQL ZIEAZIS 7

RN

pg_recvlogical [option--]

PEITT

WNEDBIETE NI 2 —RIFE—ohfE:

- --create-slot

79 --dbname 1EFEVEEEEF --slot IEENZIRCIE— 1 FENEEEFIME, £/ --plugin 3EEB I HEH
+ --drop-slot

RS2 A --slot IEENEFIE, AEEH.

- --start

M --slot IEERNZIEE I IAHITRTUE XTI, —BEHE:

FE—MESE L, MRRSRBIHANNAEWH T ERZSHERER, EAN—DNBIF—EER, BIEE
--no- Loop

O] LABH LEXAE R PEHANBITE R MATNREC RIS ENR R AT EROTEEZIATEZ
EHE— M IEE L.

--create-slot Al --start BJ LI —{2I8E. --drop-slot FEEFI S — P ohfELEEE—IE,

TER S ITIERTUE S HB I ENE U EMEF1T9:

- -E “lsn" --endpos="lsn"

£ --start

R, HEBCIREAEERLSNE = BaitiEIEE6IH BUIEERRERS0R He WRAAT --start
RILAHEE X MED, MELZEHEIR, NRE—MERILSNIEFET Lsn, MZIERREwHE . --endpos
FEBRAESHRHAEIEST—NESPEE . TAXBENESEHEI=ERE, HFETT
—RMZEPIEBN R SERZES. 2B RIS,

- -f filename --file=filename

HRWEIH RPN ESTIRE AB— . £/ - BB Estdouts

- -F interval_seconds --fsync-interval=interval_seconds

FEEpg_recvlogical & H fsync()

R RE S R MBI EIREINE. IRSSEFSBRERZEFIRIIT—ARIEH BIERIENERS
HARSER. X MGE N LT Z A ENMEHRITRIE . fEEEIRN 0 2T2 2 LA H fsync()

R, BRINSIREHELRSS. TXMERT, AR RSHHEER.

- -I Llsn--startpos=Lsn

£ --start Rz, MZTERY LSN FIEE K,

« --if-not-exists
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SI57E --create-slot FHABREELMHNECAFERN T2 HEIR.
+ -n--no-loop

SRS EERERN, F2EEMFER, BERED,

- -0 name [=value] --option=name[=value]

NRIETE 7hLiE(T, #EIETUE value f£B45 15810 name, 7ML E 1 IBIRER
BUR T AR H R o

« -P plugin--plugin=plugi

FoR—MEN R ERZEMAE M LA, WRZEEEFE, XPEINEERR,
- -s interval_seconds --status-interval=interval_seconds

XEIA pg_receivewal RBEIZIEIMABHEINMR, FEELEHR,
+ -S slot_name --slot=slot_name

£ --start IR, FHEY slot_name WEBIZHEEF|E, 7E --create-slot BT\, FEHAXPMER
BIEEIZAE, £ --drop-slot B, MIFRXDNZITIEERIIE,

+ -V --verbose
FRiFrdEmEHET.
e AT R I MR E S
+ -d database --dbname=database

RIERIVEIRERE, X DEIRIFAIE SOB I ERYHER, dbname B] LR 1E T 15 55,
MRZBXF, ERFHESIRBEEAPRNITIET. ANNBFZo

+ -h hostname-or-ip --host=hostname-or-ip
BREARSS a8 EEIE TEIWIEERI EN B, MRZEF BT — TR, ERMAIE— Unix
HEZTHER. FOAEM PGHOST MEZEFEIE (RMILE) , SUFZE—X Unix
BERTFIER,
+ -p port --port=port

B ARSS 25 IETE mDTIERERY TCP Ip 13 AM Unix BIERF XM B, ERIAZMAE PGPORT
WRTET WRWRE) , SNERRFEERFTBIEINME.

+ -U user --username=user
ZENB AR ERE, B AZAIRRIERSEAF 2,
* -Ww--no-password

MARE—POET. NRRSB[BEROINEF BEE EtaziRHO< (BIi0—1 .pgpass 3Xff) ,
MAFEEZHRBRM, XMEIN TFHABESHMEAER, ANTEFEE—TAFRBADS,

+ -W--password

2flpg dumpfEEEEI—MUBEZ FIRTER— 0%, XMNERFE2MAN, ANINRRSHREROS
INE, pg dumpREIHERER—TO%. BE, pg dumpRRE—ERE=E
RENFSROE—N D, ERLEBIT, BEEEN -WRHERTINNEESE,

B TR AMZERT B .
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+ -V --version
FTENpg_recvlogical A9k 2+ HiB H,

« -7--help

BRKTpg_recvlogicalen STTEERVEER), HERE,

IRiE

MAEB D EMIvorySQLT B, XHTEWERIbpgZHHIrEEE,

IMETE PG_COLOR MIEHEIZHTE BB L EAHENE. PJEERE always. auto. nevers
pasi

MRTRRS S EBA TAMRE, pg_recvlogicalF=TERZRREBIBIWALS H _EREEN R,

pg_restore
pg_restore — M\—"MEpg_dumptlEBY)FR S HIRE — N vorySQLEERZE

RN

pg_restore [connection-option---] [option---] [fi lename]

VR

pg_restoref&= THenS1TE 4,

- filename

EEEMMERNTEXYE (HTF—PEFRANIHUZER) NMIE, IREEEE, WEAIHER N,
- -a--data-only

DREHIE, TMERTN BUBEEN) . WIRAIIMOERE, RIE. AWNKRMBIESHWINE, XK
EAFIET --section=data, BRHTHLREREREFTEMEE,

- -c--clean

EEFMIRIIEEN R ZANEM (F7) ©f] GRIFERT --if-
exists, WRBNREEAEIEEFTTEFE, XPIRZER—ELENERER) o

- -C--create

FEMmE— 1 EIBEEZBIESEE. WRIAET 7 --
clean, T‘J@f IBErEiEE s ERHEERE, WRERA --
create, pg restoreA=MEFIRENER (WRE) UNSEAXNEETERE, Wl2EMEET

NEIEZRY ALTER DATABASE -+ SET --- A0 ALTER ROLE --- IN DATABASE :-- SET - &p<, NEERIEC
--no-acl, ?%Z?EE‘EZIK%EWE@%W%K %ﬁlféo E@ﬂ%ﬁ/\\ﬁ‘_ﬁﬁﬁj, -d TE'El IREREE R BT & HHEm
DROP DATABASE A1 CREATE DATABASE 5%, FTE EME ENZEURZES P RVEIEES H I E I+,

- -d dbname --dbname=dbname

E1 R BUEE dbname H B B M E BZEUEZET . dbname B LA EH TR S,
MR BXIE, EEFRESHEESTRPRM G STTIETL

+ -e--exit-on-error
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EARIX SQL
2N

S
on < Bz IR ERABIINSRA 2 — D EIRBUIR Ko BUNMTRNZHEIT BEME LRI B R— MR

- -f filename --file=filename
NERBEAIEE P S, HES - LIE— AN NYIRIEE R . 7 stdoutA -o
+ -F format --format=format

IR, H A —EBIEE XK, FApg restoref=BmRTER . NRIETE, ALUBTIZ—
: ccustom I ZEpg_dumpBIBE XS ddirectory |IEE—TEFFE, ttar JFEE—1 tar 1914,

+ -I index --index=index
RIMERENRSINEN ., AILUBIEZ - I AXIEEL R0
+ -j number-of-jobs --jobs=number-of-jobs

BRHRESIE TP restoreFRFEIHAE — HALIR. CIRRS|IHBCIRNER; BN, RELEH
number-of-jobs MHAXIE, WF—MEITEZNIESEVES EHIARS S,

XAMEINREDS KIBE B M E — MR ELSIEERIRT B, &k B AT N EEE R SEFERS SN, B2
BELIET. §—MESR—MNHERE—NEIE, XEUATIRERS, EIIEERA—MRIINRSIRERE.
XA REERRATRSE. B mMUNNENEFIGE, KREE CPU

B OB EIRE. — NrRINERSS2s £ CPU

Bz, BREEANETRELER MIESEERNMENE, 44, IeNExHTBATRMSEHE
AERE . X MEMRATIHETE XA ERIEE. MANMBE—IEMXHEHER BN, TeEE—1E8
FEINERE) o B, ZESAEENIED --single-transaction —i#£ A,

« -L--Llist

HI IR ERIRAS. X MRV AR A -L VRN JERWNRE -n 30 -t IFFNTRHA XS
-l =R, ENTRBEREIZIEAT,

« -L list-file--use-Llist=Llist-file
IMETE list-file PFIHAIETE, HEZBENEHINEZEFNINEHITME. FRWREIE -n 5}
-t XERYEF RS -L —ieEA, BlIFaH— P REEMERNTL, list-file BBEHE— -1
BRENRERAE, 170 B oheE#hs, FEBALEIETER— (;
) BEFRE, 570N,

+ -n schema --schema=schema

SMEEBIRRBNEINHRIN R, BILIAZ D -n FFRRIBELZ MR XAILLS -
U ETEH ST R ME — MEER.

+ -N schema --exclude-schema=schema

NRE PR NG EFHIN R PILIAZ A -N
FRIBEZ T ERHIFRI S F. WRIFP—PAEZMENLEE T -n A -N, T -N
P icdunba SREYSE 2 ks 16

+ -0 --no-owner
RERMHERBNRIOPIENLENS RIBEIEELENG . BAIANBRT, pg_restore=% tH ALTER OWNER
o2 SET SESSION AUTHORIZATION
BARSEBCRIRIANROFIEN, FRIFFIZEGEENNEEEZZE — M BABF (SEWREMAFE
NEROE—TBF) B2, XEEGREEK, B -
0, EEAAZEAILEATPEER, FEX AP RBSBEEMMEHRLZINR,

* -P function-name(argtype [, ---]) --function=function-name(argtype [, ---])

QUMERIR BV IR, B/ Ot B R BI R M S B EA ] EF fi 2 H I R E ST RIRE R TP RIR AR
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S8 PILUERAZ -P FFRIEEZ R,

* -R--no-reconnect

XPMEMERER, BERETRAERESMNEN, RFRNATEZE,
+ -s--schema-only

[ME)IEFIET, FIBREN) TMEFIE, X EUUE --data-only VPR, ESIEE
--section=pre-data --section=post-data #8{l, E2HTFTHLERHTTE2EE. CFREHEXET
--schema EMFHE, 5&I0E “schema” BT —FFARENENX) o

- -S username --superuser=username

EET 2R LN ERNBLAF %, REMEA --disable-triggers BX-META X,

- -t table --table=table

RIMEPTIEMARAE X HEHE, HTFXMER, “table” SFNE. MHAE. F7IFMIMNEFK, BIUE L
2 -t FFRPLUAEZ DR XTI LI -n TS S £ —EEE — M ERIVPRIR, TEAEEE -t
BY, pg_restoreN= =i IRE Ptk P BBV E R EMEBTEFE N Ro KL, TTAMBREERIIIE—MSE
RIME B —PTAHIEET, ERXMMRERTTAMpg_dumphl -t

RS —1F. 1Epg _restore P HBI& B EENEETILERNME, BAREEH -t

IR BRI RIS ME, |Apg dumphl -t
SBEEEETRINENR (PIIRS]) , BEpg_restoredy -t RSN EIEXERBIT R,

« -T trigger --trigger=trigger
RIMEFTIE VAR R 28, PILLAZ N -T HXRIEEZ MR,

*+ -V --verbose

BE TR T o

XK FHpg_restoref L IF MBI ST M B o)/1F LAY BIEIE S, FHREXE Bl H 2IAn 1R,
BE AN =GR MBER g E B B IR EIREE Lo

+ -V --version
FTEMZpg_restoreMIARASFE Ho

+ -X--no-privileges --no-acl
BELERERIDRER. (%7 /WElen<) o

+ -1--single-transaction

BIMEENE—FSEHT EMEA ERIE<EZTE BEGIN / COMMIT
) o XRILUWREAMEHGSTEMY), BAMANTE TR AE, X IMETRES T --exit-on-errors

+ --disable-triggers

RETRIT— I RMEFIRNMERN, X MEA X, T©IERpg_restorel TR H IR T IR A
Eink FVAL A RS, NRIMER L ESRTRBMENENE MR L2 H B IR T aBauRa ) MshAR ]
B, EEAXER, Bal, 7 --disable-triggers

R BB SN LGB B R B0 e FILIRENIZA -
STHEE—TRBEAFRE, FEREB A ERU—IvorySQLEBL A FIE1Tpg_restores

+ --enable-row-security

QEEW%%Eﬁ&%@W%WW@N,Eﬁﬁﬁﬁ@%o%M%RT;%J%mmﬁ%mwﬁﬁww
KEN off
KHRRFTBEIRE M IME RIRF, WRAFA A RBLEITREMINEN, BAsE—1 IR, X2

#48pg_restored row_security
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KENoNAFAFL ZEHUMEBA TITR2MRIRNINET. WRAFEE NLERRTENTEINE, X0
Ko FEHFNX MBI E KL MERL T INSERT #530, K79 COPY FROM A2 HHTR 2,

- --if-exists
ERAFMGom< (BHENM—"DIF EXISTS FA) MIREIEENR. RBHEE T --clean BY, X MEIA B,
*+ --no-comments
BIE)I R & TRt A L I E TR <,
- --no-data-for-failed-tables
FINER T, BMERMOES LM (FIMEAREEFE) , REBUSWME, BT X MET, XWXE
KVEIREEINT . WREMEUEEFEEAZAEE TRENETANS, XMTANEEER. H1W, vorySQLY &
(Z0PostGIS) BVEHBNROIEEE AW BT EREIRER, FB8E X METREE EBESNEEFNEIER
NEIXERXR R, REYEEME S —EUEEFRIN X MEIMA B, E75E
SQLA A g BNX META =7 A R
+ --no-publications
BIE )34 E & publicationth A R E publicationfI8n <
+ --no-security-labels
FE2REME TR, BMERAIEPEE L 2nE,
+ --no-subscriptions
BE IS B & subscriptiontB R R E subscription 8 %o
+ --no-tablespaces
Nt ep R RTIE, BT XML, PRI RESEEZETIMERNBIBIAKRTEF,
- --section="sectionname"
RMERNEH N /NHHEVIP]LUE pre-data. data & post-
data, AJLUBXMETUERE 20 REFE L\ T, BANMERMEMME /N . #IE)\TEERRIREIRU AL
ANREN. Post-data MHARSIENX. fkgs. MMNAFREIRIENNELIE 2 IMBILIEM . Pre-data
TR PR B3R E X I Ao
+ --strict-names
BREG—ME (-n/--schema) DIKFE (-t/--table) RERILEEHDXHEFEL—PMREI/E,

+ --use-set-session-authorization

T SQL #78EH9 SET SESSION AUTHORIZATION Ap<>EXft, ALTER OWNER
MLRAENREN. XL EEBNRAANVE, BRAMTEREPNRNASE, PIRRTEALEHRE,

« -7--help
ERB*pg_restoremn SITBHM
pg_restoretB = NI B T IERSHN e 1T

+ -h host --host=host

Bk SSas LRI TV NS MR EEIT BT — IR, ERMBIE—1 Unix
BERFRER. BIARM PGHOST M ZLZETIE (MRMIKE) , SNREE—X Unix BIERFIER.
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- -p port --port=port

BT ARSS SR IEME mITIERER) TCP Im S AM Unix BIERFXHT BEZ. BRIAZAE PGPORT
WRTET WRWRE) , ANERRHFEREFTBIFINME.

- -U username --username=usernanme

SERI B EE.

* -w--no-password

ARE—PAOLET. NRRFSBEROTNEH BEREEMATIRM O (BI20—1> .pgpass

X)), BAERZEREM X MEIN FHAAMRESHMAER, RAEEFRE—TAARRmAO<L

+ -W--password

Bhilpg restore B ERE—MUIBEZFIERER— 1O, XMEMAZHIN, FANRRSEERD
LINIE, pg_restore BiRRER—1TH<. 182, pg restorefRE—NEZEZIH KL IMRSRIEE—
POL. EREBERT, BEERA -WRERIIMIEREZ .

- --role="rolename"
BE—MEROBZEENAES, XIS pg_restorefE1EZ | #IEZE /S % H—1 SET ROLE rolename
Y. HEINER, (B-U

EE) Th/Dpg restorePrR BB R B IIREI— N EBPAEMNFA SN, XMATREER, —Lr&
BI W BREABLRAFRERERE, FHAXMNMEN A MR EE NS R ZERENETIR T

2=

+ PGHOST PGOPTIONS PGPORT PGUSER

BINERESH

+ PG_COLOR

HETZHEEFREL AN ®E. PJeERIE always. auto. never,
FAREBD EMIvorySQLT BN, XM TEWOFEAlibpg=ziFMItETE,
2

SRR -d ETUEE — D EESUER G, pg_restorefEEBHIT SELECT

B, MRIRIsTpg restoreBI IR, Ko IRBETS M IEIEBAEURETIEFES, H1i0
psqle LESh, libpaaiim-/aim P E AR EMBNERGENIME T EBERER.

R
BB IRE 53 T templatel
HIREE AR, BEEEEpg restorefIH BN EI— N EEMNTHIRE, SNMERTAEET LU

ﬁ;ﬁﬁ@%%f%ﬁﬁ%ﬂ%&o BRE— PN B RIS H3EZE, M template0 -2 templatel
g%le, flu:

CREATE DATABASE foo WITH TEMPLATE templateO;
TERFHNBpg_restoreNNFPR1%,
- EMEFIRE— 1 BEFARRFH B R 7RI --disable-triggers

BY, pg_restore=fHENSIEZ AR Lo RAAPX LML S, ARETREEENGERBRE]
o MRMEAPRIZLL, FIRERIULRFERVTEIRIIRE.
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* pg_restore NEEEEFEMIME AN R, HIIIRMERERIIAN R, NR—NIREEANR, BBARE
WARRREERIME, WRET -L. -t WEEMETUHT 7 HER, - BAEHRIE,

—BRERIRE, MzAS—MRIRERIR DET ANALYZE, XEFILILesrEREI B BIZITHE o

ANl

RIZENBAE BT XAETEE T — UM mydb BYEUHEZ
$ pg_dump -Fc mydb > db.dump
EMIERZEIEEH B MR ERERLEE:

$ dropdb mydb
$ pg_restore -C -d postgres db.dump

-d PR ISR E A IR E M EEEE T EEDPHEUEE, pg restore R AT A mydb % H CREATE
DATABASE 6n<, 3T -C, ¥IBRESWIRE B HIFE IS S BIEERES .

SR EEFHND—1E 4 newdb BYFTEIEZES

$ createdb -T template0 newdb
$ pg_restore -d newdb db.dump

ABTAMER -C, MEERERIIEMEZNEFREIEE, T2 IERNTZM templated M2
templatel 82 7 iz&EE, URILERIEZH.

ENHIEEFEMER T, BAEFTELMEIRIRAR:
$ pg_restore -L db.dump > db.List

FIRSF A — D REBA—EATAR, XETE—PMEBET—1U, fla:

; Archive created at Mon Sep 14 13:55:39 2009
; dbname: DBDEMOS

; TOC Entries: 81

; Compression: 9

; Dump Version: 1.10-0

; Format: CUSTOM

; Integer: 4 bytes

; Offset: 8 bytes

; Dumped from database version: 8.3.5

; Dumped by pg_dump version: 8.3.8
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; Selected TOC Entries:

3; 2615 2200 SCHEMA - public pasha
1861; 0 0 COMMENT - SCHEMA public pasha
1862; 0 0 ACL - public pasha

317; 1247 17715 TYPE public composite pasha
319; 1247 25899 DOMAIN public domainO pasha

NERTITIE—EBOERE, TENHFRET H LS N IBINERI 1D,

XAFRETRI LI R . MIBRANREH . HIa0:

10; 145433 TABLE map_resolutions postgres
;2; 145344 TABLE species postgres
;4; 145359 TABLE nt_header postgres

6; 145402 TABLE species_records postgres
;8; 145416 TABLE ss_old postgres

HXEF—1HEpg_restoreBMm AR =R MEI 10 M 6, HESTME 10 BRE 6,

$ pg_restore -L db.Llist db.dump

pg_verifybackup
pg_verifybackup — IIEIvorySQLEEBE R B & D ISR

KN
pg_verifybackup [option---]

PRI
pg_verifybackup = LU N epo 125480
- -e--exit-on-error

HME &R BREIANRE, NREBEIREXMEM, pg_verifybackup
RNz P e E S, FRICNZIBIFTA RIS N iR

+ -i path--ignore=path

ERE NP LPRMFAENEIEH5]ZRS backup_mani fest

SRS VBRSO DR TELAREY, BEIEEHNXHHNER, ZXHHE RNFRTAENEER. NX
IBETEFR, MIEm=gmZ A& RN E N Fil,

WRAEN R R SIEENRERILEL, BXRAINUF. BEXG. XHRNEBRIRIOF TN E R IR
&l BILLZIRIETE i,

- -m path --manifest-path=path

FRIEERENBFEXH, MARUTENERIEERTNBEREX .

* -n--no-parse-wal
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A2 ERENT MIZE D IIE PRI E R B S E#HE,
© -q--quiet
FRINSIEE () R A2 TENMERIN B

+ -5 --skip-checksums

AEFNEBHTR ARG BINREREFAEXA UAKEX AN XFRERGE, RAXHEEST

BT,
+ -w path --wal-directory=path

R REESE B R8I WAL XF, -2 pg_walo
MRENFEESWALFRARNMLE, NXAIERER.

HAEItBr] A
+ -V --version
FTEN pg_verifybackup RRAFFHE Ho
« -7--help
T A Xpg_verifybackupsn 1T HBVER), ARIRE,
ANl

7T mydbserver FRIEARSSEHIEARFNDFHIIERDBITTEEE

$ pg_basebackup -h mydbserver -D /usr/local/pgsql/data
$ pg_verifybackup /usr/local/pgsql/data

27t mydbserver EOIERFENEARED, BRBIEHEEMNERZINMIEMIE, HIIEED:

$ pg_basebackup -h mydbserver -D /usr/local/pgsql/backupl234
$ mv /usr/local/pgsql/backupl234/backup_manifest

/my/secure/location/backup_manifest.1234
$ pg_verifybackup -m /my/secure/location/backup_manifest.1234
/usr/local/pgsql/backupl234

BERRF AN E 1 B ROXERENIIEED, HBHIHRIAMIIE:

$ pg_basebackup -h mydbserver -D /usr/local/pgsql/data

$ edit /usr/local/pgsql/data/note.to.self
$ pg_verifybackup --ignore=note.to.self --skip-checksums /usr/local/pgsql/data

psql
psql — vorySQLBIAZ B TR
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RN

psql [option---] [dbname [username]]

BT
+ -a--echo-all

%WE%?%Aﬁ%%ENW&A%%ﬁﬂﬁﬁﬁ&ﬁﬁ(KE%?QEﬁﬁﬁW)OE%W?%Qiﬂm
wEHRalle

+ -A--no-align

PR FER TR HIET, EOlMaHIETNE JFF 00 o XEMT \pset format unaligneds
+ -b--echo-errors

BB SOL spATENEIARE TR IR . XFWTHEZE ECHO 1IEE N errors,
+ -c command - -command=command

EEPSqIT—MATERIE S FRTER command, X-MEMA] LIEE LR HBUEAINES -f

A SE—#C. 5 -c E -f WIEEH, psqlfaMImERNIZER S, BRITAIETEIIFFAER -c
-f B f54%1E, command

PR M IRE BT IMRIMNGSFRER BIFEEpsqiExiFY) HEE M RFLM S, FILTEETE
— M - IR ASQLM psqliten <. EFEM, AJLUERZD -c

IS E IR TR RAEEREEpsgld, #Ia0: psql -¢ '\x' -c 'SELECT * FROM foo;' ~ Z¢#& “echo
"\x \\ SELECT * FROM foo;' | psql = ( "\\ BORETHS) « §—DHESES -c

HISQLEF L FRI B UM — P RIRBNER A XL RS, AL, BMEZFREEELISQLm<, IRSEE
WSIBEAHM—PESRKNT, BRIFEZRFREFE E 000 BEGIN / COMMIT

BTN L1 ES, I, psql REFTEIHZFRBRRE—PSOLEsCHIER, XM M I3EY
Bl —FFBRHELE—FFEEApsq VR EREIIT AR, EABFHMIER T psqleihi e xS —
PSQLER R, T XTI, IBLZF—1SQLEsIE -¢
FRREIBESBIERZINNER, RIFERAZ -

P WERL NSRS psqlBERIN, TR EXPMRNERechosiE BT —Mshell, Fli: " psql
<<EOF \x SELECT * FROM foo; EOF *

+ --CSV
UHREICSY (ESNIRE) mHiE. XMEHT \pset format csvo
+ -d dbname --dbname=dbname

ST B ERBEIRER A XEWTHEE doname Nen <17 EBYE — M IFEMZER, dbname FJLLZ
EETSR, IREXE, ERFHESIRBREAIFRRIS1TED,

- -e--echo-queries
WIELXEIARSEMIFTA SOL s EFIEIERI . XFEMTHLE ECHO 1K E N queries.
+ -E--echo-hidden

B % \d DUREA R #om S EMBIKITER, ] UAERFIpsqlBINENHRF, XEWTIEEE
ECHO_HIDDEN 1&E 4 ons

« -f filename --file=filename

M filename MASARER ARG, X MNMETA LIWEE LK, WalLILIEEINES -c
WIS, H -c & - WIEER, psqhe=MIVERNIREG S, BRI TERRIIFER -c 0 -f
VEI 2 fE2R1E BRIELAGN, XNETRARRE FENT o< \io WE filename 2 -

(EFFR) , A EERVERABERIB N — EOF f8meiE \q

TS, XM AT LUAIBEZ N HENRAESH —MRZERN N, M ERENME R T A2EE
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Readline (BBRIEET -nHIER) o FEAXMEIS psql < filename

BARBRIE, B, WAREIUVERR LUMEIFR(IPT IR, BEmEA -f

BRT —EHREE, fIINEAETSREIRER. EAXMNAIUNE — 2P LIBREEHE. £5—75
&, fEAshellm\EERNLH (Eit ) RIERBEISFTRNANERRE L.

- -F separator --field-separator=separator

655 separator "ENIERTFHIH IS D IRRT. XEWT \pset fieldsep 3& \fo

* -h hostname --host=hostname

HEEIITARS s TN EZ. WRX MER—TPRIEH I, BB Unx BIEEFHER.
+ -H--html

PR B HTMLUE HIE T, X3 T \pset format html 203 \H 6p<

- -Ll--Llist

SILHPREPIBRVEERE, AERE, HMARERETNR A, X5Teo< \List

Eho EIEAXMEBY, psqlREZSIEUERE postgres, FRIFEa 1T LHIEN—PMTNEREHIE (LI -d
ARRMSL, PR B — PRSI, BBl — M IREE) o

+ -L filename --log-file=filename
SRTIEPMEEWmE S EIEEE L BRI, BB 2 filename F,

* -n--no-readline
NMEFAReadlinefiT4mIEH B MER < H L. EFIMKENAE, X2 Tab BASEE .

- -0 filename --output="filename

HERTEEWE LB EISCH filename o XFRT 5 \0o

- -p port --port=port

S AR5 &8 A T mImE R TCP U e EAM Unix BIEE T XY B. BAIAZ PGPORT
WRZEMNE, MRZEKRE, NFANRFEENRAS (BFERE5432) -

+ -P assignment --pset=assignment
LA \pset
IETIEEFTENETL, A8, XEMOIMA— 1NEFSMARTBRDIBLAE, 1, ZeEREEIAN
LaTeX, NiZEAL -P format=latex.

+ -q--quiet

FEEpsqIN ZLFt TIE, BNBR T, ERITHEINDERB U R Z it MREMA T X MNEM, LI
Ll =it EEA -c Y, EaXMEIEREH. XEWTIRELS QUIET 9 on,

- -R separator --record-separator=separator
8 separator A1EIEX T HILEBIIE R DR . XEMT \pset recordsep 5p<s
+ -s--single-step

EITESFRIAT, XEREEG PR ELRS s 2 AE IR TA A — R LECEHRITRIETL, 5
XA EETR] LU B AR

+ -S--single-Lline

EATERITERAR, EARETRLIE— SO
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B, RN SRER—IF. ARXPRIVIRHABEREFERATCHER, BEA T —EE2EAT, 55
#, MRA—ITHRES TSQUMITen<, T EBLRABFXKE, EIRITINF s 22 A5,

+ -t--tuples-only
KAFTENF B MERITIT IS, XEWT \t 3 E \pset tuples_only 55,

+ -T table_options --table-attr=table_options
IEEEZEHTML table /RZEAVIEI, ¥ U1 \pset tableattro

-+ -U username --username=username
{FNFF username M-NERIANAFEZZISIEE (B, MIEBXFMBINIR) .

+ -v assignment --set=assignment --variable=assignment
PAIT—RZEME, A \set
TeEn R ERIRNIER 1T ERESHRETMNE (WRE) . BEEE—1TE, ZBESHT. B
BT EENTE, FAFSERXEE. XEMETSITAIERAEWMTR, FibRkREFRSNEE
REHERRES,

+ -V --version
FTEDpsqlhfe A BIR o

* -Ww--no-password
M E— P OSRT. MRRSBEROSINET BOSTREMEMISR (Flin—" .pgpass
X)) TR, BB LEERREURAN. XMEIS FHAAMBESMHAER, RATEFEE— AP KR
A<, AEXMETRNENMREFRFZE, HERIESZMTen< \connect
BIEA, BUEAIIRRIERE=I AT,

+ -W--password
ﬁﬂmmﬁﬁgﬁfﬁﬁ%EZﬁ%ﬁEX*459,W@D@$%W@%om%%%ﬁﬁgD$ME#E
O REEMEMACRIXE, B30 .pgpass XX, psql EEAIE R MESIERBALDS. 221, psal
RRBE—REZEANR LIRS HREE— O, AFREE L MESEA -W
SRR RIIMNERES . TREXMETRNENEFRITFIRE, HFERLESEMITes< \connect
BIEA, BUEAIIRRIEZE=I AT,

+ -X --expanded
AT BEREIED. XEWT \x 20 \pset expanded 6p<>,

+ -X, --no-psqlrc
MEEBIXE (BARARGSEEM psqlre X, BAZBFM ~/.psqlre XHF) o

- -z--field-separator-zero
WEIFTFTHENDRRINEF T, XFEWT \pset fieldsep_zero,

- -0 --record-separator-zero

KEIFNFRHEHNER BT RNEFT . HIH, X5 xargs -0 ILaE *o XEWT \pset
recordsep_zeroo

+ -1--single-transaction
EPEMRERA TS5 —1PHEZD - U/sE -f BIA G, ExitpsqiEE— EAREMZ AR H—5%

BEGIN sp<>H Bt &/o— 1> LRI 7 f7 & tH—2% COMMIT
Y, XEMEAMENGMHERE—1ESH. XMETR LURIEBAFTERa T E AT, 24T
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RS, WRmSASE 2 BEGIN. COMMIT 5i&

ROLLBACK, X MANURARBFR/BENNER., BF, WRA PO TET—PMESRPIT, FEEX ML
REHENESKM,

+ -?--help[="topic]

T B XRpsqNEEENH HiRH, PIZERY topic %81 (RAIAU options ) 1R EREREM—EL D BIpsql:

commands 1A psqliy R &1Lk en<; options IR A] LI 5% 45 psql 8IS 1T ; T variables
M ETREXpsqlic EL=8IEE B,

REPRES

WRpsqliIEETER, E=[E shell k(o]

0, MREBERE—THHEIR BINATFAERT. WAZEXH) , ERRE

1o MRIFIRSBOVERZRHRAFHEESFTERERN, E2RE 2, NREMAFLEEIR, E=RE3
FH HZ & ON_ERROR_STOP =18 B,

78t
- COLUMNS

W \pset columns NE, XPIFELTERE]HT wrapped
BANEELUNARBERSHEEEA DR EYREY EEENFPNEEKRANTE,

- PGDATABASE PGHOST PGPORT PGUSER
INEZESHL

+ PG_COLOR
HETZHEEFRELHREEI®E. PIEENIE always. auto. never,

+ PSQL_EDITOR EDITOR VISUAL
\e. \ef LUKz \ev
YPTEANEER. B HNINIFREXETE, E—TMHRERENEHER. IRELERISE,
INEFEAUNXRES LB vi ZEWindowsE4:_ERY notepad. exes

+ PSQL_EDITOR_LINENUMBER_ARG
= \e. \ef 3t \ev
BE—MTSZUE, XNEBIETRTEBRLHTSHEA, RERNMIITE M. BT EmacsHBVIZE
HRiERR, XN EER— 5. IRFEERMANMNITS 2B BT, JUEZEENEFEE— 1S
BT, H1e0: PSQL_EDITOR_LINENUMBER_ARG='' PSQL_EDITOR_LINENUMBER_ARG='--line ' * £ Unix
RFELERINE W (WU TFERINRER vi, BENEZEMENRIEERTH) o 7 Windows
A% LR BEHINME

+ PSQL_HISTORY
L ENBERMUE, FRE (~) ¥ ESHRIT.

+ PSQL_PAGER PAGER
NR—NEENERERELHA T, BB IX S HNETR. HBAIER more 3§ Lless, ETIE
PSQL_PAGER &% PAGER 1K E N = F TR A LIZEH ) iz A, 18 \pset
5D TIEERIIETHEEARIEFENN R, =B HNIFREXETE, E— M HLEINEHER
o MRECKBWIKE, MAZDFE LRINER more, BIECygwin EEMA Less,

- PSQLRC

AP .psqlrc XHBBERMAE, BRE (~) ¥ EREEHIT.
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+ SHELL
M\ B SITRIER .
- TMPDIR
FEIRE SR E R BRIAZE /tmp o
MAE D EfblvorySQLTE—HF, XM TEWEAlbpgfi < FrIMEEE,
A
- psqlrcand~/.psqlrc

WERLE -X I, MEEIHRESEERWEEN®N 28], psq2El MR M RARNBIIXHE (
psqlrc) FMEABNABEIHE (~/.psqlrc

) FIREVGHFBEHRIT S, XEXHAILIEARLER P mNERSSE, BRI L \set M SET

e RAKNBEIHFZ

psqlrc, BENIZTELZZEFNIVOySQLE “RARE" BRF, ®oENEMSE2ETT pg_config
--sysconfdir . FUAER T, XPEFKE .. /etc/ (BN TFEENorySQLAIITXHNER) o BILUET
PGSYSCONFDIR I IR T £ B NHNGEXNBERIEN. AR M ANBIHFE

.psqlrc, TRZERABBANIEERD, £ Windows £, ATEERATERNES, MANBHIXHGE
%APPDATA%\postgresql\psqlrc.conf . AP Boh>C R E 0] LIS PSQLRC

METEIGE, AAEMAF N ANBEIXAE A UFREE T Epsqhliany, AZERAEXGEEEMLE
— MBI N IvorySQLEYE. IARAS, MiARAEEH SR T AR ATLACEI S IR N,

- .psql_history

TR WA AEE XM ~/ . psql_history t, =& 2 Windows RIS
%APPDATA%\postgresql\psql_history . [FESCHBIMIE A] LU HISTFILE psql2 £33 PSQL_HISTORY
MR SRS E,

~\

Py

© psqFlEEHEEERATE BENTMARSHZENLE, TNRRS[ORAEL psq B ES, MRFL
L LEBZ KN 17 SOL
2 EETEWERN RN Z BN AR B T IRANRS SR —kEEs, BEHFEMENE
ot N EBRERIL AL,

NRIMEApsqliEREE| Z N EE TR TR ARS8, EFEARMRARpPsql. 3&, RAILUAT—TE
IRALRE—npsqiE I, H BN AIARS 2 A ILECHIR A, BXfRL, XIMENIMIFIMZE T ERT.
an(

E—MIFESR T EINABERSTRA— <, ERERTINE:

testdb=> CREATE TABLE my_table (
testdb(> first integer not null default 0,
testdb(> second text)

testdb-> ;
CREATE TABLE

YEBBEERENX:

testdb=> \d my_table
Table "public.my_table
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Column | Type | Collation | Nullable | Default
-------- St SRR

first | integer | | not null | 0
second | text | | |

WETA BB R eL—oi

testdb=> \set PROMPT1 '%n@%m %~%R%# '
peter@localhost testdb=>

REBLEAIIEERR 7 X MERABEBEEAPRIE:

peter@localhost testdb=> SELECT * FROM my_table;
first | second

{RRILAA \pset dp< IAEBI A NERE:

peter@localhost testdb=> \pset border 2

Border style is 2.

peter@localhost testdb=> SELECT * FROM my_table;
Hommmo- S S +

| first | second |

oo oo +
| 1| one |
| 2| two |
| 3 | three |
| 4 | four |
oo oo +
(4 rows)

peter@localhost testdb=> \pset border 0

Border style is 0.

peter@localhost testdb=> SELECT * FROM my_table;
first second
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3 three
4 four
(4 rows)

peter@localhost testdb=> \pset border 1

Border style is 1.

peter@localhost testdb=> \pset format csv

Output format is csv.

peter@localhost testdb=> \pset tuples_only

Tuples only is on.

peter@localhost testdb=> SELECT second, first FROM my_table;
one,1

two, 2

three,3

four,4

peter@localhost testdb=> \pset format unaligned

Output format is unaligned.

peter@localhost testdb=> \pset fieldsep '\t'

Field separator is " !

peter@localhost testdb=> SELECT second, first FROM my_table;
one 1

two 2

three 3

four 4
EFEREHMD:

peter@localhost testdb=> \a \t \x

Output format is aligned.

Tuples only is off.

Expanded display is on.

peter@localhost testdb=> SELECT * FROM my_table;

-[ RECORD 1 ]-
first |1
second | one
-[ RECORD 2 ]-
first | 2
second | two
-[ RECORD 3 ]-
first | 3
second | three
-[ RECORD 4 ]-
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first | 4
second | four

eah, PILUER \g A— 1 E 191 B XL AR TURTL:

peter@localhost testdb=> SELECT * FROM my_table
peter@localhost testdb-> \g (format=aligned tuples_only=off expanded=on)

-[ RECORD 1 ]-
first |1
second | one
-[ RECORD 2 ]-
first | 2
second | two
-[ RECORD 3 ]-
first | 3
second | three
-[ RECORD 4 ]-
first | 4

second | four
XE— M, A\df en S LRI AR int*p L HESE “Z4CZ bigint XML

testdb=> \df int*pl * bigint
List of functions

Schema | Name | Result data type | Argument data types | Type
------------ It S S
pg_catalog | int28pl | bigint | smallint, bigint | func
pg_catalog | int48pl | bigint | integer, bigint | func
pg_catalog | int8pl | bigint | bigint, bigint | func

(3 rows)

NREE, oJLUAH \crosstabview sp S U YRV B REWER !

testdb=> SELECT first, second, first > 2 AS gt2 FROM my_table;
first | second | gt2

3 | three
4 | four
(4 rows)

| f
2 | two | f
| t
| t

testdb=> \crosstabview first second
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first | one | two | three | four

H N =
~_— — — — 4

(4 rows
XEZNMHFRATERN RE (&R , TEREBESEFEHFEIEBIRIIN. AFRBNATHEIT.

testdb=> SELECT t1.first as "A", t2.first+100 AS "B", t1.first*(t2.first+100) as
"AxB",

testdb(> row_number() over(order by t2.first) AS ord

testdb(> FROM my_table t1 CROSS JOIN my_table t2 ORDER BY 1 DESC
testdb(> \crosstabview "A" "B" "AxB" ord

A | 101 | 102 | 103 | 104

S S R N N R

4 | 404 | 408 | 412 | 416

3] 303 | 306 | 309 | 312

2 | 202 | 204 | 206 | 208

1| 101 | 102 | 103 | 104

(4 rows)
reindexdb
reindexdb — EZ5|—"MvorySQLEUERE
KN
reindexdb [connection-option---] [option---] [ -S|--schema schema] --- [ -t|--table table] -~ [-i |--index

index ] -+ [dbname]
reindexdb™ [*"connection-option™*...] [*'option™*...] "-a" | "--all

reindexdb [connection-option---] [option---] -s | --system [dbname]

7RI
reindexdb#E= FHllep 17544

- -a--all

ERSIFMEHIERE,

+ --concurrently
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fEEA “CONCURRENTLY" &I, I82% http://www.postgresql.org/docs/17/sql-
reindex.htmL[REINDEX], EHAIFMMMFRET LLIXMAIE RS,
+ [-d] dbname dbname
-a/--all REAK, IBEEEMRSINFUEEN B, WEFKRIETE, NIMIFIEZTE PGDATABASE
RSEVSIREZ M. WRFKIRE, NEANEEIEENEF B, dbname BJ LI 1E T/ 5,
NRBXE, EEFRHRSEBBEETMHRG ST TIETL
+ -e--echo
[B]EreindexdbE L H L IZEIARSZ 28 MIE 20

« -i index --index=index

SREE *index’ " AILLBIEZN -i° AXKEERZ IR

* -j njobs --jobs=njobs
L EBTIZETT njobs 8<% HATHAIT reindex 650
ItZeI P] sE = B D AN BET (8], (B RIBMNEIEEMRSS s LAY R, reindexdb T EIE3E2ZD9 njobs
R, ALIBELR max_connections KB EBE, PIUBHPIEEE, 5=, LTS --index Al
--system R F A
+ -g--quiet
RETHEEHEE.
- -s--system
NRSIERENRSE R
+ -S schema --schema=schema
[XJ schema EEZRS|, BIE L -SHXALIEEL N EERZRS|IBIRT.
+ -t table --table=table
RZ5| table, PILUBTE S -t ARKERIIZ Ko
- --tablespace=tablespace
BEZEEZRSINETE, XPEFLUNSISRRRERAIE, )
+ -V --verbose
TERNIBETFTENFAR(E Bo
+ -V--version
FTENreindexdbhft <18 Ho
- -7--help
EREXreindexdbsn L1TEEBIEBIHR Ho

reindexdbtiE R FHIHSTEMATEESN:
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* -h host --host=host
EEIC1TARS BB T E. WRZEU— PRI R, BERABFE Unix BIEREFNE R,
- -p port --port=port
BTEARSS A8 (EE mDM&ERERY TCP In M 84Nt Unix B HT o
- -U username --username=usernanme
SERI B EE.
* -w--no-password
MAEEH—TOET. URRSEH[/ERAPINEH BSEEMAIEHEOS (BIA0—1> .pgpass
X)), BILERZEREM X MEIN FHAAMRESHMAER, RATEFLE— TR RRmAO<L

+ -W--password
sRilreindexd b EIEREZ R — NMUBEEZ FIR A ER— M. X MEIM N2 T80, FHANRIRSEEEXK
H-<XINIE, reindexdbF BopiR RER—10O%, BE, reindexdb/REB— R ERZH LIRS ZEE—
PMOD. ERLEER MERFA -W KB REIMIEZEZ 1.
- --maintenance-db=dbname
HEA -a/ --all By, IEEEEEIHIEERZILURIINEHRS IMPEHEE, WRFKIEE, FEA
postgres #EZE, WRAFE, BEA templatel . XAJLLE HEFR R,
MREXF, EEFRHEEIRBEEAAR6 ST,
thgh, TEEDIEMEUEER, BEMERRSIEERZAS ZINMIEREFHFREH,
IRiE
-+ PGDATABASE PGHOST PGPORT PGUSER
HINEZESH
- PG_COLOR
HETZHEEFRELHHEE®E. PJeERIE always. auto. never,
MAEB D EMIvorySQLT MM, XHTEWERIbpgzHHIrELE,
12T
TEBERMER, A LITE REINDEXF] psql

SPGB IR ENIERE B TIC. MIEERS SR ASTERTEN L. B, EAlibpaaiinZEERBIRIA
ERSBEMME D 8EEA T Ito

AR

reindexdbAJRER B 2 /& IvorySQLARSS 28, H—RE=ER— 105, EXMER FMERA—
~/.pgpass X =EH &,

1B+

TERS|HIEE test:

$ reindexdb test
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FEZ5| Y abed BIEIEZERBIFR foo A2 S| bar:

$ reindexdb --table foo --index bar abcd

vacuumdb
vacuumdb — IF—"PvorySQLEEEE T HIR N ER DA

RN

vacuumdb [connection-option---] [option---] [ -t | --table table [(column[,---])]]--- [dbname]

*

vacuumdb™ [*"connection-option™*...] [*option™*...] "-a’ | "--all

VR
vacuumdbiE= T HarS T2
+ -a--all
BIEEPT A EHEE,
- [-d] dbname dbname
IBEEBENDTVEIEFNEZI, S TEA -a/--all'Bd, WRFKIEE, MMIFIELEE "PGDATABASE
FRIREVEIEEZ M, MMRMBLEMSHINE, EERIZERNAR 2R BIFYIEES. dbname FJLUE
connection stringe WIRBXNF, EEIHFRFESERBHEMPRATE ST TIETL
+ --disable-page-skipping
IRAE D] I EIRY NS 2 A B TUE.
+ -e--echo
Bl ZvacuumdbZE R R IX LA AR S5 25 R B <o
- -f--full
W7 e’ B
+ -F--freeze
SBmAE M ORE” T
- --force-index-cleanup
SEBIRMEAITTARNRSIFH,
* -j njobs --jobs=njobs
B FIENETT njobs P e KIFATHITIBIESE Diffen <. X MEDP] ae= B/ A IERIEY (8],
BB REINEIEERSENMNE. vacuumdbRiFE njobs PMEIEIREERER:, HIEHHIARRY
max_connections IS E BB & UBHPIERNER, TRUIRELAZEREITTAIE, SERAXMRERI L -
f (FULL) %I RE =B HE M.

+ --min-mxid-age mxid_age
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fRAEmMultixact ID F#eZE/D 79 mxid_age BV EHITET AP0

g E XN FHE BN IR SRR ER, LB Emultixact ID

[Ol5R, FUEIMBIAR, XF&BImultixact

DB FE XA NE KRB TOASTRINFH REAR, NREFAERIF. HFvacuumdbX BV < 1EFEER
RAMIETOASTRIIR R, BLERERES,

+ --min-xid-age xid_age

NIEZESID Fie /DN xid_age BIR EHRITET Ao

g EXN FHE ZNIBRNROMTRERER, UBIEESID

[Cl5, WFIEMEMRAR, XFZANESIDFREF XA NEXBITOASTRIFR FEAR, WREEMIE
o HTFvacuumdb&Z HHIer L TEBEINIRAIETOASTRIIX R, BELHFRRER,

+ --no-index-cleanup

T ERRriEmL THNERS 1% B,

+ --no-process-toast

BT 5 ZEIBRIRE KEXAVE(] TOAST Ko

+ --no-truncate

B RAVEE B = DUE,

+ -P parallel_workers --parallel=parallel_workers

ETE parallel vacuum BFH £ #E, XA FEEFIAZ S CPURAMIERS], 15501 VACUUM,
+ -q--quiet

FETRHEHS.

+ --skip- Llocked

BT T A 3L BB E LA T M BRI X R

* -t “table[(column[,---])]" --table="table [ (column[-]) ]

L5 T table, 7% REEAI --analyze I --analyze-only Yl —C Wi, BILE 21 -t
FFRAILUEIE L MR, TR INRIFIEES, RAIBEMINEL M CRE shell WiES (W TEBIGITF) -

+ -V --verbose
TR IBHABIFTENIFAH(E B

+ -V --version
FTEDvacuumdbirAsFHIE Ho

+ -z --analyze
BHERNASEEANSITHER.

+ -Z--analyze-only
[tBMASEERANSFITER (NEE) o

+ --analyze-in-stages

5 --analyze-only 18}, RIHEMLUSBERIIFIHERS (MBEE
ERTENEEREETHM/LY (BRiZE
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31 B ER AR~ E D] BRI E Bo X METUN DT — WML B E & 81d pg_upgrade
BREINEIREEEF. X METRE1ER PR EIE—LaHE BRI ZEREER A, ARTEELEM
FAESTENRITHER.

+ -7--help

EARvacuumdben S1TEHMAVERTHR Eo

vacuumdb = M s SIS HA T IERS L

* -h host --host=host

EEIC1TARS BB T E. WRZEU—PRIEAR, BERABFE Unix BIERFNE R,

- -p port --port=port

BTEARSS 28 (EE mDM&ERERY TCP In M 84Nt Unix B ZF HT o

- -U username --username=username

SERM B EE.

* -w--no-password

MAEEH—TOET. URRSEH[/EROPINEH BSEEMAIERCOS (BIA0—1> .pgpass
X)), BILERZEREM X MEIN FHAAMRESHMAER, RATEFRE— A RRmAO<L

+ -W--password

sgdlvacuumdbEEZE | — MUIEEZ FifR nER— 109, XMNEIRENAal /b, RANTNERRSRE
KOASIAIE, vacuumdbB B nEBR—1O%, B2, vacuumdbBhRE—iEEE KA RS SEE
— P O%. EREER MERE -WKBRIIMYEZ=I,.

+ --maintenance-db=dbname

LA -a/ --all By, 8B RAINSIRERILULIIN ZBIENEHIRE, WERFRIETE, BHH postgres
BURE, MRAEFE, BB templatel, XAJLUE connection stringe

MRBXIF, EERFRRSIHBRTAFARIMATIER,

teoh, R HMBIEER, BEMERRMIEEZNAS 2 INNERF R RS

78:)

- PGDATABASE PGHOST PGPORT PGUSER

HINEZESH

- PG_COLOR

HETZHEERESHREEI®E. PIEERIED always. auto 1 never,

AMARE D EfthivorySOLTBABML, XD THRMEAlbpgFHafREE,
2l
B RMERT, PILE VACUUM Al psql

SPGB IR EANIEIRE B TIC. BIEERS SR ASTERREN L. B, EAlibpaaiinZEERBIRIA
ERS B D 8EKEA T Ito
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ERE

vacuumdb P BEEE LN EREEIvorySQLARSS 88, ®|RERAIR— 1 O%. EXMIER TE—1 ~/.pgpass
XHEERHE,

B+

E5IEHUEREF test:

$ vacuumdb test
2BEMNLE DT — D2 bigdb BIEHERE:
$ vacuumdb --analyze bigdb
2RI xyzzy BIEFEEFBI— D& foo, JHEANMMAEFDITIZZER] bar 51:

$ vacuumdb --analyze --verbose --table='foo(bar)' xyzzy

SEEETIVESE

initdb
initdb — GIE—" T IvorySQLEUIRE Sk

RN

initdb [option---] [ --pgdata|-D] "~ directory’

PEIN
+ -A authmethod --auth=authmethod
MR A FHEEAE pg_hba. conf {ERABIBRIAIAIEF A (host A local™ 17) o initdb
RERBIEEBNNE R ENIEERIERZ LI E HIWERIAZE pg_hba. conf
e FRIEMMEBEEIRRS LNPTEAMBS, ~E2MHE truste N T LEHE, trust ERIMES
+ --auth-host=authmethod
XMEITUYIEL TCP/IP E AR P EETE pg_hba.conf FEARINIESZE (host1T) »
+ --auth-local=authmethod
MEITUYEE Unix B E R FIE RN A A P fEETE pg_hba. conf FEAIAIESE (local 17) o
+ -D directory --pgdata=directory
XMETHEESMIREEBEN1ZERE R, X2 initdh EXXE—EE, BI2(Re] LUBIT 1S E PGDATA
NEBETERERPEE, XRHEBERNZGEHIEERSSS (postgres
) BILUERE— T &R EIHIEZEB Fo

- -E encoding --encoding=encoding

R BIEER RIS, XK EEREIZIEMEIEENFIARN, RIMMIBERE. BIMERE TXE,
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HEMRIZENEIERNY SQL_ASCIL,
+ -g--allow-group-access

AIFSERMAE B RAER B EE initdb BIEZBIPTE SR,
Windows=ZBEIEIEIT, RN EAZRFPOSIXIFUBIENIR,

+ -k --data-checksums
IR E _ L ERRWIEREERIOM /0 RAEEHT. BRARRITE=S EEZIEREET.
MRIGE, WAMBNRITERA, EEMIEETR. PIERRALNEEIRSTE pg_stat_database
ME,

+ --locale=locale

NEIEEEFRISEIAX S, MR METKAERIEE, ZEBRM initdb Friz{TRVIME R4k,

+ --lc-collate=locale --Lc-ctype=locale -- Lc-messages=Llocale -- Lc-monetary=Llocale -- Lc-
numeric=locale --Llc-time=locale

M --locale #8A, BRREEEN D EFIZE X,
+ --no-locale
£ T --locale=C,
+ -N--no-sync
FINBRT, initdh BEFAEXHRLEME EIHE, X PNEM=SE initdb
RNEFRIR[E], XEABR, BREERE —XEEBNRIERAKRE R EILHIEE R, B8, XMLl
WA BER, BRITMIZELIRELENER,
+ -—no-instructions

FONBSR T, initdh Bk ES S NIEBhEEINES. X MRS SEHLERESHIMF-
XEEMFaRETAPEE initd W TERMEH, ALEFESHRREEERN.

+ --pwfile=filename
ik initdb M\—"DXHREEEEBRA A O<. XS —ITHRIFO<,

+ -S--sync-only
ZEMIEFTE HIREX HE NFIEEFT R, XS HITEMEENInitdbiRlF.

+ -T config --text-search-config=config
WEIRINNNAERELE, ¥ default_text_search_confige

+ -U username --username=username
VEREUEEBRAFNAR B X PHROMERKIFETT initdb
NAFPBEIT, BRAFNEFEAAENIER, BE2IR0] LUEERE S BRYE Fpostgres, BIMEIRIFR
SRR 2R E,

+ -W--pwprompt
1t initdb
RAERNEEEFEBLEBAST— M. WRIEEHTEROSINE XMAER, SNEMEE—D
A< Z BRI AR O <IN,

+ -X directory --waldir=directory
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XAMEMIEE S T B S = EEm- B R+,

- --wal-segsize="size’

RE

WALEE R, DUKFTH R R, XEWALHEFRE N HERIR T, BIABRT NI6IKFT, ZENIT 287
LREwML24KFT CKFT) Zisle XMEMR AW ERNEE, HEZ B TEEN, HEXMERT
BIWALESEEHE IR RERE . I, EEREWALBISUEES, §1MERPHEBRBIWALXHA]
RER AN MR B IR, IBIIWALX M R SFREWAL R &,

E AR MR RYIEI:

+ -d--debug

FTEIR B 51 2ampYEERE LU R EE R R T B ARAKBR—EE R, 5ISEWMIER initdb
AROIBZERR. X MEMREMAERIHTIBIHE L,

+ -—discard-caches
&2/ debug_discard_caches=1 Bz 75| Si2F/Glk. XHFEEKNEHEREATRE .
+ -L directory
EXE initdb
%%g%%ﬁ@%ﬁkﬁﬁ%@%%ﬁ%ﬁ%ﬁoEE%&E%EOW%W%%Eﬁ%EENWEE,W@
* -n--no-clean
BINERT, Zinitdb
HER — MR B2 MEESR, CaBRTEERITETMRES ZRRIZIEAS . XD
VEIM =N FhEE IR B 35 o
HAh)7eTi :
+ -V --version
FTENinitdbARAFHR o
+ -7--help
BB XINtdben SITEHE R L.
2N
- PGDATA
FEEMIEFESERM ZREWAE R, AILUEA -D EES,
+ PG_COLOR
HETZHEEFRELHHEE®E. PJeERIE always. auto. never,
- TZ
IBELIRNEIRERRBINNK, BNIZE— 1B X &R
FAAREE D EfblvorySQLTEAEM, X P TEMEEMlibpgzHFRIFMEE R,

362



pasic
initdb BTLUEIT pg_ctl initdb #IE A,

pg_archivecleanup
pg_archivecleanup — /&3 IvorySQL WAL 343 1

RN

pg_archivecleanup [option---] archivelocation oldestkeptwalfile

VEI
pg_archivecleanupf= Fen <1754
- -

£ stderr EFTEIRZ V8 B Ho
- -n

£ stdout EFTEDRRILIRAIHRNZFE T —RES) -
+ -V --version

FTENpg_archivecleanuphr i Ho
*+ -xextension

RE—N EBR, TREFTERXHF

BANEZRRFRZ/, FMAXERPHBEXN BH,. XBEEEHTFEEL

FREREIR S A A BEREERFEI T — N BRI, B30 -x .gz.
© -7 --help

£ R~pg_archivecleanupsn S1TSEBVEEBNFHIR Ho

IfiE
P52 P6_COLOR I8 E B AT IZHTE R EAENE, PIEERYER always, auto Al never,

NGl
F Linux 80 Unix &4 £, Rojge=

archive_cleanup_command = 'pg_archivecleanup -d /mnt/standby/archive %r
2>>cleanup. log'

HA 3B R T/58&RS8 F, X archive_command 3&1J NFS
FTIHRE, BEXHNTFEEREEIRESAME, FS

- 1% cleanup. log #7411 A
- NFE RABRIEZERNHF
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pg_checksums
pg_checksums — TEIvorySQLEIEES T BB, 2R EEHIER KA

RN

pg_checksums [option---][[ -D| --pgdata ] datadir]

VEIN

THen IR A :

+ -D directory --pgdata=directory
BE FFIEEUREESERNE R,

+ -C--check

REREM, NRKIEEECEMANE, XEREREI.

« -d--disable
AR,

+ -e--enable

B ARRELM,
- -f filenode --filenode=filenode

ARFUE AT =09 fi Llenode BIX R BRI,
+ -N--no-sync

BREH, pg_checksuns S BFTE M Z4H SRR . #OETIES pg_checksuns

AEFFRE], XFFR, BERESSURRFRSGH R EMVEIEE FRF. —fgtty, Zaxmos

WEA, BRNATEETZE E. S --check BY, 2SR
* -P--progress

BRHERS. TRENEARBME, FTHZED, SEEHERS,.
* -V --verbose

BRFARE L, JIEPAERERNNH .
+ -V --version

FTEDpg_checksumshrAsFHiB Ho
- -7--help

ERXxTFpg_checksumsanITSEBIEBNFHR Ho

795}
* PGDATA

FEESREESRFMEER; pILA -D EMEF,.
- PG_COLOR
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IEEESTZHNEERHEMRENE. 7J8ENIE Y always, auto, never,

=1
ARV RS IO OB B AT AR R Ko TEUCIRIFARIE, SEIMIER RMERNRCRELARREHE
, BN AT ISR E 5,

LETIGESHITRAXERNERZEINTA (10

pg_rewind) —iE2EREKN, BREMEZEARKMESHUNEHREAMELNEIMNTIEIRT, NRAEMET
= ERITEEVIRIERNE. REEFISETBANEARNAN, HE SO ESER BRI E S
Fro LINEBFIBEREIRRE, TEHIEE LHITRIE, |EEMNIHBRERERARSEE, EZ2M,

MRABBRZAREANRBELIETGFIEpg checksums, FRAEBENBIBREAEERIFFLE, pg_chec
ksumsB] LLEFTIETT AR TR F.

pg_controldata
pg_controldata — E/R—"NvorySQLEIBES HENIEFIE E

R
pg_controldata [option] [[ -D| --pgdata | datadir]
785
+ PGDATA
AINREITEE RAE
+ PG_COLOR
METZHTE R EREHEHBENE. fJ8ENIEN always. auto. nevero

pg_ctl
pg_ctl — #taf. Boh. EIETHESI—MvorySQLARSS 28
KN

pg_ctl init[db] [-Ddatadir][-s][-0 initdb-options]

pg_ctl start [-Ddatadir] [-L filename] [-W] [-t seconds] [-s] [-0 options] [-p path] [-c]

pg_ctlstop [-Ddatadir] [-ms[mart] | f[ast] | i[mmediate] ] [-W] [-t seconds] [-s]

pg_ctlrestart [-Ddatadir] [-ms[mart] | f[ast] | i [mmediate] ] [-W] [-t seconds][-s] [-0 options] [-c]
pg_ctlreload [-D datadir] [-s]

pg_ctl status [-D datadir]

pg_ctl promote [-D datadir] [-W] [-t seconds] [-5]

pg_ctl logrotate [-D datadir] [-s]

pg_ctlkill signal_name process_id

EMicrosoft Windows_ £, A:

pg_ctlregister [-Ddatadir][-N servicename] [-Uusername] [-P password] [-S a[uto] | d[emand] ] [-e source]
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[-W] [-t seconds] [-s] [-0 options]

pg_ctlunregister [-N servicename]
VEIR

+ -c--core-files

ERITTR T A L2 ARG SRASRTEROX S, HARRAEROX M EREAHRERR
R, X@EI R ITFM—TRIKEIARSS 2 E 2 IR — MEIRERT A B TR 82 Ba)el,

- -D “datadir’ --pgdata="datadir
EEHEEREX NN ERFMAE, NRXMETRAR, RKEMRIFIREE PGDATA
-1 “filename --log="filename

BANARSS 22 A EREE]™ filename™ o MIREXHEREFE, ERWKEIRE. umaskiKiZE MK
077, XEFINER TARTFEMAR HRZBEEX .

- -m mode --mode=mode

e ExAET . mode 5] LLZ smart. fast gk
immediate, WEX=FZ—ME—"FH, NRXMETHZEE, N fast 2RIAE,

+ -0 options --options=options

B B (L I1E% postgres ap LT, -0

ELX?/%EE%/% ﬁﬁﬁééiﬁﬁﬁﬁ%ﬁ%ﬁﬁ%L%Eo XEEEINN IZIB B W RS | SN | S BERBARE (1 IF
N—1 4

+ -0 initdb-options --options=initdb-options

IBEEBEZLIELS initdb S B9ETL. -0

B LURIEE %R, ﬁﬁﬁééiﬁﬁﬁﬁ%ﬁ%ﬁﬁ%L%Eo XEEEIN N IZIB B W RS | SN | S BERBARE (1 IF
H—PREE,

+ -p path

FETE postgres AIHITIEFHIMUE. BOINERL T, postgres AJHITIEF A LIM pg_ctl

*EITE@E%’EE NEWREEEBELE, NEEENZTEERPREG, FRIFMREEHR—EANEIENE
HBBRIERINZETE postgres AIHITIER, X PERIAELFTRN. 7E init

=R, Y“ﬁﬁﬁw?i E 7 initdb AJHITIZERUIE,

+ -s--silent

RFTENEHR, THTEMERMEBVERo

+ -t seconds --timeout=seconds

EESH— T RIFTANBEFENEANE (D&M -w) o 1A PGCTLTIMEOUT
WRTEME, WRZMGFEELHIRENEIAN60F,

« -V --version

FTENpg_ctiifr AR o
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© -w--wait
ELRHRIESER. 1270 start. stop. restart. promote LI register
SERXIEI, A WABLEARTNZEIAR . EEFE, pg_ctl
%fﬁigﬁi@m EARSEZAIPID M, FERANE 2 B2 RER—/EZBTiel, HPIDX e ZARSS 38 B4 1M
bR ERIEEN, BoRIEROIANTEN. SARFSEBERPIDIR, KHEIRIFEIANISEM, pg_ctl
SR TR KFANNINS SIRE— MR EH S, INRIRIFERBINEYE] (TR -t) MNReEsTA, N
pg_ctl SU—TIFEREKRSREH, BRFTRZIRIFR TR HEH TH B RLRUSA I,

« -W--no-wait
NEFIRETER . DBIEIN -w

R E. INRBAER, FMEKNEFamis, BRFMEXTEMRIISENRE. TXMIEL T, 0
BB FEARSS 88 H S X SN I T RGN B2 IR FV A LU PRI S &o 11 LARTARABIIvorySQLAR, X
EFR stop =R 2 SNVIRTLAIBAINETT,

« -7--help
EREXRpg ctlep TSI HIR .

MR—MEEETERN, B5EFHRERITX, Npg ctll=ZiE

T Windows B9

< -e source
YER—> Windows ARZZIE1THY, pgfctl)ﬂﬂ% AEHHEPIEREEHNEHRIEZT. BIAZ IvorySQL.
ARXRIEGIHpg ctiIxERIZBVEE, —BFE, WEEFER event_source
SHPIEENEHIR. ﬁD%HER””TFmEWEE (EZZHRILER]) KM, TrEBEERRMIANEY
JREZ M IvorySQL i %o
+ -N servicename
ZIMNARARSHIEZ M. X DB ATRSENETE. BILZ IvorySQL.
+ -P password
RFETZRSIAFROS,
- -S start-type

BN ASRSHERNZEE, Brhf el LIZ auto. demand
HEREZ —NE—NFTH, WEXMNETRZAEE, N auto 2EINE,

+ -U username
BFETzZRENEFEF 2. MTEAF, EAMEZ1 DOMAIN\username,
2N
+ PGCTLTIMEOUT
EHRHHE XA TN EFHFNENDERS NRSHIRE, BIAER 60,
+ PGDATA
HINNEIER R B,
REDB) pg_ctl RAAZ KA BEIEE ROMUE, AL -D IXTMNENFER, FRIF PGDATA LB,
AAREE D EfblvorySQLT EASMA, pg_ctl tEAlibpgsz HAVIFEE &,
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B LR MRS IRNTEEN postgreso

A
* postmaster.pid
pg_CtEHIEERPREX M XA RFM ARS8 SRS S ETIETo
- postmaster.opts

W%ﬁﬁi@@f%ﬂ%@%$,pgm(k?r%mm
ﬁﬁ$)ﬁ%ﬁ¥ﬁ%ﬂ@@ﬁﬁﬁ%ﬁ Apostgres, FRIFET -0
EIUHIT T B . X I XHFNRNEEE WLTEﬁﬂmET¢O

{5+

BoiiR%E 28
BERERSR A ESTRS HETIERE:

$ pg_ctl start
EEAmO 5433 BopAkSasH Biz17 &4 fsync:

$ pg_ctl -0 "-F -p 5433" start

RIEARSS 88
B EARSSEs, £

$ pg_ctl stop
-m R R HIAR S5 28 AR K () -

$ pg_ctl stop -m smart

BRMRSEE

EF%%Q“fEﬁﬁw?%ﬂt%ﬁﬂﬁ¢ﬁﬁhuiﬂtu3TLpgcﬂ
AIASREHERRLG RL ZAIRVSITROIR e 1T EI. 2N ZAERNEMEERSs, £/A:

$ pg_ctl restart
BREMNREE T -0, WSBREAIZFIRNE, SEEAKO 5433 BRHEERNEA fsync:

$ pg_ctl -0 "-F -p 5433" restart
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ERIRS IS

XEZpg ctREHLAIEIF:

$ pg_ctl status

pg_ctl: server is running (PID: 13718)
/usr/local/pgsql/bin/postgres "-D" "/usr/local/pgsql/data" "-p" "5433" "-B" "128"

B TREERRIVFIBESIERRIN 1T,

pg_resetwal
pg_resetwal — BEE—MMvorySQLEIRESEFHEITMNE T HE UL EAIZEHIE S
A
pg_resetwal [ -f|--force][-n|--dry-run][option---][-D|--pgdata]datadir
PEIH

- -f--force

BOfE pg_resetwal o) M pg_control BHEBMNEIE (QOFIEPIARZER) , 125818 pg_resetwal
PEETTo

+ -n--dry-run
-n / --dry-run Y57 pg_resetwal $7EIM pg_control
SMHENEUNRERIENE, AR MEXEARERL, XFEE—MARXTE, BErILUARERT
pg_resetwal EFR1T FEZBIHTREMKNE,

+ -V--version
TTRAERBARRT,

- -7--help
ETREARRE,
B pg_resetwal JoiA@E T 132 pg_control

HESERERN, F7HENIEN, R2EP LU T XATRRIAE, N T RBHSFESHAE, pILERR%
Ox 157E 16 # &,

- -c xid, xid--commit-timestamp-ids=xid, xid

FTIREBRH BT LR RINKRENNZIHES D. SERRINERNBNREES D
N=e2E (F—30) JLUBSEHIEERT pg_commit_ts

BRFPHF L&) WXHFEIORTE, RIIEK, SERRIIERNBINSEHNSES D

N2eE (E2HBH) ALLBIE—BRHHF LRANXGEFRTE, XHEER+7H# 61,

- -e xid_epoch --epoch=xid_epoch

FTIKE T —1FE5 IDB epoch. FE55 ID B epoch KPR EFH R B FETEIRETEAMTS, BRTH
pg_resetwal

WETEX MR, FIUREXONZEIEERS, TREEP LA, (ROlaEEE2IREX MERAERETSlony
-IF0Skytoolsz ZERYE HII R FE E M T1F —

NRAKTFEIEEE, NIZ0 UM NENESIEHEEIRSHRIE— a8 E,
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+ -L ‘walfile --next-wal-file="walfile"

BITIETE F—TMWALES S BIRF TIREWALIF A E. T— WAL B FRRIZ L HRITFE TH0E
R T pg_wal ERFHIER WAL

EXHBER, XEZFBE+NHEFNHAEE =159, £—3n=2 BBk

D" FEEENZWEEEE, FI10, 102 00000001000000320000004A 2 pg_wal S AR, MEE -1
00000001000000320000004B

RESHE, EEEERIEAWALEER T, WALXKHZ TS RFAREF A IEIRSHLSNAE
o X MEMBHIERWALHZ T AELSN, EE pg_resetwal A5EE pg_wal

RS FERE— NBHENIGEXEZEA - 1IRE, Eit, 268 SRAIE WAL BSCH S a0~ 7E pg_wal
B, FEY pgwal WABRTEEKE, AFEX -lNFLRE, Fll—DBL)IHAI,

< -m mxid,mxid--multixact-ids=mxid,mxid

FLRET—TRENZES ID. WBE T —1NEZESID (5—80) NR2ENTZE AMEER T
pg_multixact/offsets BERPEREABIMFT A Z, ASEERIEM EMN—FHFE3ELL 65536

(0x10000)s foT3k, WERERZESID (-m

WE_ED) BAE ER—PERPERE/NIERF X2 R

655360 MMFRZ+7HERINET, RISEH RS ERE 275 TVE DN BIFs E EuUE A Higmed

=,
+ -0 oid --next-oid=oid

FILIRE "1 0D, REBENEZI T ERAEBIHIEETRA OD I F—1
OID. B=THIRIEHIIRE] T —" OID REFT2ARE MR,

+ -0 mxoff --multixact-offset=mxoff

FIRE N EZEEREE, BEXSENL L. ERFUEERT pg_multixact/members
BRPRANHFHSR, REEENEM EIN—H B 52352
(0xCC80)o NXHH R T/ EHFHIE T, HBEGEMEIAMFIBINZNE R %,.

+ --wal-segsize=wal_segment_size

WEMBWALBRS, DUKF TR, X MELTHIE 2N LB 102478 JKFT) Zisl. BZER
B2 initdb BIMEENETL, F=EIA pg_resetwal

RHEWALESIa IS B A8 S FT VI A WALE S, B—EERTHN T RIRE S B 2 FIBIWALSUHF B R E
o MNRWALXHHREE SIS LI, HEFT -1

FX I —EC B SR F ol B WALRRIA L,

« -u xid--oldest-transaction-id=xid

FIRKERENFAEESID. —NE2E, JLUEIEHIEE R T8 pg_xact

HRHEHRHNFE/ S Z ARG TR 11048576 (0x100000)89 5 TRHEE. T EZXMHEZ 25189,
DI~ FIRIEERTEEE W ERE 2N, 120,505 0007 2 pg_xact F5/\8912%, -u 0x700000
BHEB(ANEHIERMEIEHBITEEN).

+ -X xid--next-transaction-id=xid
FITRET—1TESE D, HELEENS A EHIEE R T8I pg_xact

BRPERE AT NS, ARTEEEM EMN—HE3kEL 1048576

(0x100000), EFEX MR T/ NHEFINEF, BE U+ HAFNEIEEZATERERR S0, §1i, @
£ 0011 /2 pg_xact FRIE AT, -x 0x1200000 L] L (A PMEZHEZRFRT 7 BIEIRBITEE) -
IRiE

- PG_COLOR

METELZHTEEPREBLEMHENE. fJ8ENE always. auto. nevers
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R

XS BETEARSS A8 (DS TR E . WRAEIRERPAIM— 1 ARS2|_BIUE, pg_resetwal
KEL 2. WRARSEREIEMA— DA RERWE T, THMIE R MREEBFRIZBISCRRIL
pg_resetwal 1I&17, EBRTIMAMEM A, BAMILNEERS SR HZDAT S,

pg_resetwal (XBETEE BB EMANARS2E EFH,

pg_rewind
pg_rewind — #—"MvorySQLEREE R 55— M MIZBE RHEGIHRNEIRE RE L

RN

pg_rewind [option---]{-D | --target-pgdata}*" directory *{--source-pgdata="directory | --source
-server="connstr }

B A
= H

M§E%ﬁﬁm;®wm%w,Wﬁﬁ%ﬁﬁﬁiﬁﬂﬁxﬁﬂmgﬁﬁ§oEXW%ET,ﬁ%@@*4
FHE Do

T pg_rewind

TR MWREBIBECENH, AR EEENBIEMRSRZAEERATMENRLE, 5524 EnRS
BENRNE RS EN I,

MRTEFRIFTREENBIRSSHEREEME, WEMIRESBAS RSN H.

WRpg _rewind RINETEBERE NI, ERUTAKM, FII0NRIRS M BEMRS s RIRAISSLE A
TAFHERAERN ST, ek EXMER, NRTERRSEE CFTXFN Y, HEETETpg rew
indZ  IBFRE ], M TrewindzfE, —EMFMXHPIREEERMERRSHEN, XEMENEBIREE
E I EIEH BME Elrewind 2 BIERNFEEE S,

VEIR

pg_rewindZ= N7
+ -D directory --target-pgdata=directory

XMNETHEE RS RETEE RAF N EATBIEE R, HiniTpg_rewind Z Bl BARARSS 83 40U T8 % o
+ --source-pgdata=directory

ETE 2 BARRSS e PP BYRARSS 2sAVETE B RV Rt T, X MIEMBRICRARSS S5 I T3 HK )

+ --source-server="connstr’
FBE— libpg EZRRA T EEES B 5S28E 5 BRIvorySQLAR S 28,
ﬁ%%ﬁ%%ﬂ(ﬁ%ﬂ)ﬁ%,%@ﬁﬁ%%&@%ﬁﬁ%%ﬁﬁpg@mm@%%@ﬁ(ﬁ%%ﬁ%i
) WBEAFHBE. XMNMEMERRRS SR EECTHEESERE.

- -R--write-recovery-conf

BlJ72 standby . signal FRNEEOS EMNEIG H B =8V postgresql.auto.conf #, --source-server
XTI 2 A TR Yo

* -n--dry-run
R T KME BB RZIMIEMAEEE.

+ -N--no-sync
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EINBR T, pg_rewind KEFRATE XA ZEME NHiEL, EkIl=SE pg_rewind
AEFIRNRE], XFER, BEREESBRFARATREATEIES RN, BEER, LEme BTN
i, BARNERTEFZE.
+ -P--progress
BRHERS. EMNRERE NEIRN, FIAXMNETRRZE— MRV ER S,

+ -C--restore-target-wal

WERTT pg_wal BERF BRI AL, 1BHEHAEEMRESERETRTE XN restore_command
MWALTF RSO ZRWALS

+ --debug
FIENBERE Y, XEENTFRApg_rewinddIF%2EE B

+ --no-ensure-shutdown
%medgiéﬁ%%%E@%Zﬁ@E%@o%ﬂ%ﬂ?;%%@ﬁ%%%&ﬁ%ﬁ%@,%JNMd
= BAFEIBoIBErIRSSS, KR RmE, RAEFERELL,
B EEXMET, NRARSI/EBETEXRA, pg_rewind =BT X NHIZEVH .
AXMIER T, AFRMZE SO IESHE .

« -V --version

ERRAE BAGER L.

« -7--help
EREBAER L.
2781}

TEEFB --source-server EIRY, pg_rewindtBEBlibpgZHIFIET &,
BT 2 PG_COLOR AETE LB BB LRI, AJ8ENIE always. auto. nevero
R

HERAELEEE RN Tpg_rewindfy, BEBFTEEMERMITpg rewindfERE & S EAREN A E D L
BRAREBEAF. XENAUAIEXIENSE, FXEnE rewind_user:

CREATE USER rewind_user LOGIN;
GRANT EXECUTE ON function pg_catalog.pg_ls_dir(text, boolean, boolean) TO rewind_user;
GRANT EXECUTE ON function pg_catalog.pg_stat_file(text, boolean) TO rewind_user;

GRANT EXECUTE ON function pg_catalog.pg_read_binary_file(text) TO rewind_user;
GRANT EXECUTE ON function pg_catalog.pg_read_binary_file(text, bigint, bigint,
boolean) TO rewind_user;

HEATEAFH IR LB S (E R Tpg_rewindBY, WATEFHER/EH4T CHECKPOINT
DUE RIS & TV BY B4R (S B,
pg_rewindEAXLE(E BNE B RS ol LUEAREER R EAF,

T
HEAR SR NRERRE S X RARIN TR Bk
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1LLUREHENNBILH EMERERED X RN R ZBINRE—MYBER LR, 3HE B WAL
HE. W& WAL

18R, ENES— MR EIER, X=1GE7E BARERPMRETRER D 2 X LUEFIE K B B ETER
HlFRe WNRFELE WAL XX RNEH A, BREER - BIMERIETT pg_rewind LATE WAL
GFHEPBRERN ., 2EAEENXHFRSIAA (--source-pgdata) (& SQL (--source-server
) PR B BB S BV MORER 751 D1 2| B Anefzo

KA IMAERVIRSHE S TR EARBIWALBY 8l 4R B = 2 fls/a— e iR E SN 2N HRE =2 /a
BA5 BV EPIRBYR ERHAPRES. RPREEMN Y, BIEMBIR AN, WALEL. pg_xact
MECEXMH, MEREEEGIZIEFRER. SEASOHEMN, NWEREHEFIBSIERERTER
pg_dynshmem/. pg_notify/. pg_replslot/. pg_serial/. pg_snapshots/. pg_stat_tmp/ LI
pg_subtrans/ B9NZA. SXfF backup_label. tablespace_map. pg_internal.init. postmaster.opts LIA
postmaster.pid, LAN(E(ILL pgsql_tmp FHEARISC S B REB=H BRE, 4.6 — backup_Llabel

XA, EHEERBNOENNE S FFIEWALEN, HRF pg_control

NHBCENE/N—ELSN, ZLSNE X AMETTIRCINETY pg_current_wal_insert_Llsn()

Z£R, IMNELERYREIREN RS — MBS LSN

5.BThBREY, IvorySQUISF BN B L FEBIWAL, MMEENEE RO T —BRE.

pg_test_fsync

pg_test_fsync — AlvorySQLF|#T&RAY wal_sync_method

RN

pg_test_fsync [option--]

EIN

pg_test_fsynciEs NAlap<o1TIRIN

+ -f--filename

EEEE NNRBIREI EP R, XD T pg_wal
BRAEHEGHEBENE—IXERFEF (pg_wal BEWALXH) . FMAEHE BERHH
pg_test_fsync.out,

* -S--secs-per-test

EESMEHAIMNE, G NI EEK, WAREERES, BR eREEZHNERIET. AIAES
M, XARVFRRFTE 2 0P IRTER.

+ -V --version
FTENpg_test_fsynchraAF HiEH,
« -7--help
EREXpg_test_fsyncep T2 HNEH BR T,
2]
IMIEZ = P6_COLOR IEE R AT LU B EFEAEE. AJEERYE always. auto A never.
pg test_timing
pg_test_timing — E£1T8YFFH
RN

pg_test_timing [option--]
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BT
pg_test_timing##s T 7ap <01 TIEIN :
« -d duration --duration=duration

EENEBERTE], Libit. BRAIFENEIEGHETF—EBHE, FEEr LIRS LR
B)E, ARV LAY EI2 3 D,

+ -V --version
FTENpg_test_timinghfi 4~FHE Ho
« -7--help
TR Xpg_test_timingfen 1188, AEEH,
%
ERERIR
FHRERKETRAE D (>90%) MR- MTETERANE DT 1 b, SAERNTHFERSER, KT
100 g9%b, TEINIGITREF—BEA T —H TSC BHIRIEH Intel i7-860 R4, TEM & IERIFHIMEE:

Testing timing overhead for 3 seconds.
Per loop time including overhead: 35.96 ns
Histogram of timing durations:

&lt; us % of total count
1 96.40465 80435604
2 3.59518 2999652
4 0.00015 126
8 0.00002 13
16 0.00000 2

AREREMNBENITPRE RN RUZNER. BAETERLE/ LR (ns) , MEMTEIEREREE
BRI E— DA (us)

ESHITesiTivFH

LB T35 A EXPLAIN ANALYZE
Eﬁ*ﬁ%@ﬁ;%ﬁ@@%ﬁﬁﬁ,%ﬁ SWER. IRIARSKRIATE A LUB A psq iR 1Tk

=

CREATE TABLE t AS SELECT * FROM generate_series(1,100000);
\timing

SELECT COUNT(*) FROM t;

EXPLAIN ANALYZE SELECT COUNT(*) FROM t;

i7-860 2GRN TZITEE A 7 9.8 ms i EXPLAIN ANALYZE AivA IS5 2 16.6 ms, &/RAMEESE 100,000
17 BT, 6.8 ms WERIRKETET LANTEIAEZ 68 ns, ABLZE pg_test_timing

HITRIME. BMEXFAEX DE8RAEHISEH 7 HE TN EE RN S T

70%, EEAENEW L, A ETRNEFEXARE,
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DX BT (8] RChanging time sources

£ L5578 Linux
F4t L, PILEEAIBT & ot AU T IR SRR, 5 - MIFER 7E LR RRERER RS
R EARIERY acpi_pm B [BlJR P] AR SRAVIE R :

# cat /sys/devices/system/clocksource/clocksource0/available_clocksource
tsc hpet acpi_pm
# echo acpi_pm > /sys/devices/system/clocksource/clocksource0/current_clocksource
# pg_test_timing
Per Lloop time including overhead: 722.92 ns
Histogram of timing durations:
&lt; us % of total count
1 27.84870 1155682
2 72.05956 2990371

4 0.07810 3241
8 0.01357 563
16 0.00007 3

EXELEF, LEmEEIEIF EXPLAIN ANALYZE A7 1159 ms. EAE 1061 ns

AUITES T, MRAX N TEEREEERN—NMER, XAZKITNAERRELFNERNEAE R AT
BYEIBY— MR/ N8I 2R, KBS RIBT [EIEAEAE T ITHIPR B EETH Lo AEXMECET, ERIINREIRZIT
B2 1FRY " EXPLAIN ANALYZE E= 2 BT BT SRRV B B 20,

FreeBSD B ¥ rRIRY BB )R, HEHERICRERBTHEREIA X ITIVEERIER:

# dmesg | grep "Timecounter"

Timecounter "ACPI-fast" frequency 3579545 Hz quality 900
Timecounter "i8254" frequency 1193182 Hz quality 0
Timecounters tick every 10.000 msec

Timecounter "TSC" frequency 2531787134 Hz quality 800

# sysctl kern.timecounter.hardware=TSC
kern.timecounter.hardware: ACPI-fast -> TSC

HMARF A BE R AFE B ohAN&ERT IR, TEIABY Linux

AR L, “clock” WIZIgEBMXLEINE—TT%, FHEMMET—EEINARSE L, W TF— MR
HEEE EIME—RYEIN "jiffies"s Jiffies 2EMI Linux

WL, HEEBRANTEREZIEN, TEHEBEEREFNENE, SREXMIFF:

$ cat /sys/devices/system/clocksource/clocksource0/available_clocksource
jiffies

$ dmesg | grep time.c

time.c: Using 3.579545 MHz WALL PM GTOD PIT/TSC timer.

time.c: Detected 2400.153 MHz processor.

$ pg_test_timing

Testing timing overhead for 3 seconds.
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Per timing duration including loop overhead: 97.75 ns
Histogram of timing durations:
&lt; us % of total count
1 90.23734 27694571

2 9.75277 2993204
4 0.00981 3010
8 0.00007 22
16 0.00000 1
32 0.00000 1

BT PRRE AL ITEY /R

WEERBITEIE BT BV LB S 2 EAEA TS ERR iR TR, AR, BIFRZAE
FERBASN N ETBLEF. — PRGNS E T —RERMBAITEI T, X BRI E
XBIREIREEER . EMMERT, BRIFRFNIZIRMH—NERX AT TR, EE2RTIRE
F5tE LU BE 2 R BIE R A RIERER A M E o

BRI AR SHARS I RE M. W AR TR ECES2F AN, BIERRIUNES BN ZEMA
TR SRIEM MRS FRNRIMEER— T EMes, NEES 2 RENHEEFNER, EREIIT
BY s AY R E In B BN, H EREREESBRINE MRFRSNIZE.

BYE&tEEs (TSC) BHIRZZAT—R CPU L RAEHI—M, HiIRERF LR TSCHE TSC

5N, ERREAGHEEHISIN. BEMI ISR TSC
TERMEBINITENR, XRIULENRISE, [BRNRGER —PET CPUREZ LAY TSC

BER, XALENEATITE . ZE—Ema9Z24% CPU BB TSC

RIBEEZ MLD Z Bl B A —HHHEliRS. XAJRESHEEIER, XMEFREXMRE, FHAER
WAL, TIREAENTRERE T rIse AR HERBY TSC 1T,

ERTAVIRIER G R REIEEAAY TSC

P B S EA A MBS E—F SR, BRERNN TR, WRIMBIFRZ S TSC
BE[EEHARINMERE, RAIBERTEMZONIERARAY. REBRIFRS DDA EHBINATE
AJRERYIDIRR, BB BMEERE TSC MBS MBAFEA TSCo

WRAG LESBESIITHE (HPET) 78 TSC M, ZRGRZEEW HPET
Ty Es. ITHEs DA A5 HRIZER, &sarF 100
PRIV E, BEERNRSH T RIEE AR A SR ERE.

BREBEMBFEO (ACP) 27T —MERSEE (PM) 16488, LinuIBEFZN acpi_pm. 88T
acpi_pm HIFTEREREF BT BEIR it 300 D BIRRAT

£ IBAY PC BBfF LB FBAVITET 85 4% 8254
AIRIZEX el TBYEs (PIT) « SKBYBYER (RTC) « SROIRIZFUTITHIZE (APIC) 1TBYE8LL Cyclone
TTBYER. XEITEY SRR U E N BRI,

pg_upgrade
pg_upgrade — F&&IvorySQLAR S 23 L
RN

pg_upgrade -boldbindir -Bnewbindir -d oldconfigdir -D newconfigdir [option:--]

YEI

pg_upgradei&= ol >1T5 4
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* -bbindir --old-bindir=bindir
IBRY vorySQL PIHAITX M ER; 152 E PGBINOLD
+ -Bbindir--new-bindir=bindir
Y IvorySQL ATRITSXFE ; BRI Ipg_upgradefTERIE =; IFIEZ 2 PGBINNEW
+ -C--check
StoEER, SEUEAHTE
+ -dconfigdir --old-datadir=configdir
[HBYSEFHRLMIER R ; 172 & PGDATAOLD
- -Dconfigdir --new-datadir=configdir
WBVEFRETEE R, MR Z0 2 PGDATANEW
- -j--jobs="njobs"
AT EARIHIZ S LLAZE
+ -k--link
AR RETE R R AR U DI B & ik
- -ooptions --old-options options
BEEELSIH postgres a0 BRI, £ MEIA] LOBIITERE
- -Ooptions --new-options options
BIEREIXLSH postgres spL BRI, £/ MEIA] LUBNITERE
+ -pport--old-port=port
[BBVE TR IR1S; 315258 PGPORTOLD
+ -Pport --new-port=port
WBIERIR1S; 154 E PGPORTNEW
© -r--retain
BT A ThFe A /e th iR B8 SQL A H &
+ -sdir--socketdir=dir
FTFFHHAe]lpostmasterEZF B R, FNIAZ H 71 B %; 5L 2 PGSOCKETDIR
- -Uusername --username=username
SRR 2, HIREE PGUSER
+ -V --verbose
BRIFARINEE S
+ -V--version

ETRAER, AEERY
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+ --clone

EREUNE TR (F—ER25 EOWIFA “reflinks” ) , MARE XN EIFHEE,

Xe] U SEBIE ORI ES], MMmikS -k/--link

FIREMD, BNREIHEEFISEN, MBI REIREART GRS B8RS, WREHER
W2, M pg_upgradeizfiTi =8,

E]%—GJ TEEELnux (RiZ4 55 FESHrA) ERIBisFIXFS (IEX ARGt Ereflinkz#) , LIA&macOS_E
JAPFS,

« -7--help
EREEE, AREY
(5355

THEEApg_upgradetl i T— R FAHRIFE

IREZilISES S CIPi)

MR L EB R BRAAEFRB (BI20 /usr/local/pgsql) , FABEMBBERIHFIR vorySQL
ZHEBEFR, URETIHRY vorySQLZEE, —B HFI8Y IvorySQLARSS S8 X ], RLR LIZetEdn
vorySQL REB R, BISIHEFZ /usr/local/pgsql, RA]LUXHE:

mv /usr/local/pgsql /usr/local/pgsql.old
KB RIZE R
LI TRIBRE, HIFFARA

FAFRAIHEFRM configure FRIZ4RIFHHY IvorySQL RIS, TEFTIEFHR B, pg upgrade Fiosd
pg_controldata SRR EIRES EREN,

3. ZEHTAY IvorySQL IS

MRS e Y MBI SN S o pg_upgrade W B EERINNREH,
MR RE, NRIAHEEHRS S LEE—TEEXRMIE, PILUEA prefix TE:

make prefix=/usr/local/pgsql.new install

4 FIECHTRY IvorySQL &%

8 initdb #Alia bR, XEBEMAS IBERBEFRS initdb IT5. WFEINIRIER
LEREFZEIMX NI R, XERBNBEHER.

5. R BREF RN

FET RAMBEXRER, TieEXRHE contrib EMIR, HRHEZRR]HAH(SDLLs), B0,
pgcrypto. so.
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NRIAERHEAT XL, ILEHARS S _#ARINHSNRIM, HIMZEEREEFT,
BEEENRMERFT. FNEMEIEIVE X, %0 CREATE EXTENSION

pgerypto, AL MIAEEFE

MRV BEHMZR B, pg_upgradeRiREX—R, HEIEZ—PEZE, rILMEEIRITTREFTE

6.4 NEFIN AR R M
MIBSEEF AT EEFE DMEMER 2 X AR (R, FIXIE. FHE, (F/H17)
TIAEEINIE

pg_upgrade K= XiER 2 HARSS s A0MTARSS 28, [t /RP]AEA8 24 pg_hba. conf FRBIAIEIZ E AL
peer sEEFR— ~/.pgpass XfFo

8IF LM MRS58
HIAPR N EEERR S5 s B Z LE 66, BIR07E Unix ERJLL:

pg_ctl -D /opt/IvorySQL/1.5 stop
pg_ctl -D /opt/IvorySQL/2.1 stop

I ETE Windows EEAIEMIRSS .

NET STOP postgresql-1.5
NET STOP postgresql-2.1

BREENFEZH, REGINBEECEEERSEE A LURIFIZ T,
I NfEERS ST BUES

R EERS AR, BN IENEERMGEEERIZITpg _controldata LUIIEIBN G ERSSHRELTE
1B, IIE “lLatest checkpoint

location” EEFTBSKETEHILE (NRBEERSHEIENERSSEZIHRIARELRIBEER
FRNEIETT, WRESEBIKRER) o o, BFHEEHESEK LM postgresql. conf

A, wal_level RK1I&E A minimal,

10517 pg_upgrade

BRMNZIETHIRS 2R M2 IAARS 880 pg_upgrade IS,
pg_upgradeZ K& EH IBERNEIBM AT (bin) BRo

MRl LIS A ANmOE, UKREEBEREEI G ERIARIANE ST X B H#HTA
=

MRIMERHERT, ARBERRE (FFEXMHEN) HERKER

B OR8], BREEMRE—BRohmER, [BERMITERITI.
ERRAOERT AERSEERUTE— X HgH (K= pg_wal
BILVERERX A RSF) o

RERIVEMR T HRRRE LURBETREINE, BraSEFmrsRsaIaEE TP R,
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RERINEBEMABEE RUT R —XHRSET, WRIVNAERERIERFNXA RS LR H.

-- jobs I 727 %1~ CPU

2002 FA SR & Bl 35S U ATV R B E R EUR E R . XA — MRV E R CPU
O NIRRT B HERAE, X MENA L EE R D AREITE— a2

gail28 S HIEEARSS 2R BT B,

T Windows BB, RATUA—NEBRKSESR, FHLL postgres’ AR BEI— shell
FEISE IRV

RUNAS /USER:postgres "CMD.EXE"
SET PATH=%PATH%;C:\Program Files\IvorySQL\14\bin;

HEBR®sISHERIE1Tpg_upgrade, $ldl:

pg_upgrade.exe
--old-datadir "C:/Program Files/IvorySQL/1.5/data"
--new-datadir "C:/Program Files/IvorySQL/2.1/data"

--old-bindir "C:/Program Files/IvorySQL/1.5/bin"
--new-bindir "C:/Program Files/IvorySQL/2.1/bin"

—BB5f), pg_upgrade FRIFRNEHRELRAEFTH HiTH %R (FRJLIEA pg_upgrade --check
RRIPITRE, XMHRBMETIRARS R EEITITHBAEE A, pg_upgrade --check

W7 BEATEEMEEEMNTF TRE, URREEERERIREER, FRIZER --link 51
--clone 1EINA] --check — kB APEFRIVEXBINE, pg_upgrade E3K7E 718 RPN ENR.

T, BB AR UTHEIRBIARIXLEETR, pg upgrade BAIASTE IR 50432
FETRSESRBERRINIE P imERE. TR,
BN N ERERAERENGECDS, EAFBEREINSERNEET. I,
FRE—NANETHRSEEN, RO SHNARE,
MREMELIRERAP L LR, pg_upgrade FBH H BRIUZIRINE AR, EFR=
pg_upgrade, REZBBERIHE, XIF pg_upgrade B IhIRE, IR AIFZE— contrib
RIR, IRAIRERE MIBSREFHHZERA BEARESHBCTRAENERET, T
XAV BRI IR RS A % A K 71 A P .

ILAERENN BSEEEEERSE

MR BERTHHRT T B EMERINE OS5 (Txa&EkSes, RA ISR TE

FENEN A TIRERNT e A BAEXEEERS: LislT

pg_upgrade, MEELFARSEEE LIE1Trsynce HIXEBXEAERHERIARSES.

MRIPREERERREL. RENNEERsyncEEBR—TMEEZMASL R, BRI X—1 NI
BfEpg_upgradeTepliit BT EHET RcTEEREE MRS 8.
L. FE/EEARSS 28 L REHTRY IvorySQL —#t IS f
HRITE GRS R R BT B RE RS Lo
2 R FEFHNEENSIEE R

BARMBNEENHREERTEERENT. IR
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ZiTdinitdb, EMEREERSB[BFEIEE R
3. Ry BEENRXM

RN EEN L REMHNEERPFRENT BREENRX M.
4 (=IEEEMRS 2

NREERS#FNEIETT, REERLARNESELEEN
5 REFEEXM

MBEEVINEE B REEENSEFENEEXH, Fia
“postgresql.conf’ (LUINRESEEMRME) . postgresql.auto.conf’. “pg_hba.conf’,
HAXEXHE T —FTHEWEETXEER,

6. IE1Trsync

TEERTHEIREIRY, EEMRSEAIUERrsynciREAR, ATRAX—R, EERSEL—D
BTHRSEEERERNBERPANE N EERZHFETX L

rsync --archive --delete --hard-links --size-only --no-inc-recursive old_cluster
new_cluster remote_dir

Hrp old_cluster #1 new_cluster @#XFEARSZ ][ LHHEIE R, M remote_dir @5
BZREZBR LETHIRERBESEN— N ER, EERSSBNEERSEBLIEECERZ THERE
MAIITED, f8EntiE B RIFAE RIESZrsynclIFAM, Fa0:

rsync --archive --delete --hard-links --size-only --no-inc-recursive

/opt/IvorySQL/1.5 \
/opt/IvorySQL/2.1 standby.example.com:/opt/IvorySQL

B LAfERArsynchy --dry-

run EIEIEIZm M EE, BATETRSB[ LEVIANELV—EBREEEITrsync, FJLUE—
BELALRINEEIRSELEBTrsync RAREMHNEERS S, REEAHANEERS T
REWEE.
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’l\ﬁ*ﬁ’v\ﬁ)ﬂ‘n‘&ﬂ’]%r*mlﬂimpg upgradeRVHEIZIRT B2 RV, ENEREMmSELHIASE
FRRRX . ZEn <L N RIERERS[HIAEERRF LR AH BN el TExEEsHH
SRR, TIRSS DLERERNXHEIBRMERSHEEZE NI EERSSE (BEHR
M) o EERETRENEERSBAR. FEMZE, rsyncAUEMIZINSIRIRANNEEE
RIEXHIXM, RNBEEEERS S ERNFEXEX

INRIREL pg_wal HAELIEERINE, BATTEARLEER LEB1Trsync,
7. EEARESINBSEERERSS

NBEEERERERS2R (FFEIETT pg_start_backup()’
IR pg_stop_backup() SHEMXHERFZED, EAMBH BESENES) -

12.V%Z pg_hba. conf

NRARMEDL T pg_hba.conf, MEBRKHEME BRBIILE.
Pl eE E B BRI S P EMACE X RILECIASER%, 5120 postgresql.conf
(U EEEIAERSH) A postgresql.auto.confo
13 /B oHTAR S5 28
WA e B BIARSes, H B LUEE R Mrsyncd B/a&ERS SR,
14 FHR IR E
NBRFEBMTAFARELIE, pg_upgrade BEZMEALES, ©HF

F RN EE RIEITRIM A e XEM AN A RERE G — N FEM
FHEREREBREIERE. 88— MARZXFITTT:

psql --username=postgres --file=script.sql postgres

XL AT LALMEIR 1T+ BEIE1T Z /BB IRR.

/J\/[,\
L%fﬁuf ST Z BN EREARS | BNREN TSN, XIFM
B RERB RN EHIVAE R ERENRE, SBEREEEM AT | AR FER A8,
1I55HER

AT pg_upgrade HRFRIMHWBRITER, EAENES
RRRIE BT — o REMXEE R, R ERERBEIEESECEIL AR R,

160k IB &7
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—BAIRNHERRTRE, (ReLr] LUBIIETT pg_upgrade STl BYHE 2l BIRI A M FRI B 75 RY
SHEEFR (NREFEIRBIEE RTERFPEXRRZEFA RSN E MR -
IR P LUERIB=EE R (BlZ0bin, share) o

17 IRE R BE=
1517 pg_upgrade 2 f&, WMRIMMALEMER| RS, B/ kI

© WNRERT --check EI, MIREERBEREL; ©RILAREH R
© IR --link TR BHRIER, IBEEHRBRIES, ErILMENRE.
© NRGERT --link T, BUES A RIBE/ERT BB e 2 B H =
o W1 pg_upgrade EHEEETHZAIPLE, IREEIKBEREN, ©RIUERHRBD.

o WIRIEBEBIMER, BEFSERIEN, JEES, —1 .old EREMNE
SPGDATA/global/pg_control, WIRZEEFIHEET, M SPGDATA/global/pg_control 7% .old
[54%; IRFLEILLER IHEER,

o WMIRIMELBoIMEIE, EEEEANTHEZXH, HEFRIBEESTZD. XMERT, FENE
RRRIHEEE,

~_\
~

TR
pg_upgradeBZ RN ITIENH, REIFEME, THAILIFERP. NTZE, BERHFRZERNAIREME
AP EREES N

pg_upgradefE#T|HEEE RH B 2EABIpostmasters, IImbY Unix
ERFXHRATEXEpostmastersid(s, ARINE R T, EZFILIEERFHIT,

EREERT, HIERNBESMAGERK, BEMABMNERFTEM. XMER MFE LIRS -s
TR ERF X RERECEE R EZTINE R+,

NTZ2RE, BEHFRZEFZTAIREAEMAAZINSHEE N,  (XTL Windows AR5 %E, )

WREM. ERNERS I =FMMIRNZEE, pg upgrade

RaREXLE L. ARERERNRS INARGEHER=BEET,
WRIFETERIABehARR L ER, RN 1ZE N EBHERHEEFERNER
WPIESERARSEREFENARGT R, XERNARGTBEETIIRE ERATMNERF R,

WFEZENE, IRE—PNREEXNNIHERRIA, FEPENRYIEHFBEA R,
pg_upgrade N ZIFE &AL reg* OID-5 18 RAHIRLANRIIBNBIBRZENFALK:

regcollation
regconfig
regdictionary
regnamespace
regoper
regoperator
regproc
regprocedure

(regclass, regrole, and regtype can be upgraded.)

MR EFERREEENH B ML REREN SR B oI WIE, TEEARER,

MR (FEEN) A, FJUES—7IBERHBERIA LSRR HITAR. BEOIRIBERN—
enEEll, LIRS EIE1TEER rsync 8B IBSEHEN — At N, REXFAIRRSSEHFHBEE ST
rsync --checksum BB LEHEZIE I LIEE—E0 (--checksum 2#4Z 1, [FJ9 rsync

TEHIRT SCEHE R BT B AV B R B BIFE E SRR o TRPIBEEEHER: —exf, 3N

postmaster.pid. WRITNNH RS ZIH HRAIRERSE copy-on-write

XHRIA, RA]LUEREI RIS
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RTER—DED, DI REBN BRI E) I B 2 S E T IR F AR SS 23 < ) BRI,

pg_waldump
pg_waldump — AR EAIE R E T —MvorySQL #iRZFEHEANTME N HE
RN

pg_waldump [option---] [startseg [endseg]]

VR

THep AT RIS AV U B AR

+ startseg

MIEER BB XA I8, XBREMRATE TR AR LU AR E 4.
* endseg

TIREEEN HEBR XXM R 1L,

+ -b --bkp-details

A X EIIREVAT,

+ -e end --end=end
FIEERWALIIEFLIEIRE, M E—BEIREE BERIARE,

« -f--follow

TEAR B WALBAREZ &, RESWRIG—IEEEHN WAL HHll
« -n Limit--Llimit=Llimit

ETIEEHENILR, AERl,

- -p path --path=path

ECERASEXANERNEEXEHNES pgwal FERNER.
HEEEELFERHER, YB39 pg_wal 7B PGDATA BV pg_wal ¥ EF.

+ -g--quiet

E%E%,Kgﬂﬂﬁﬁﬁﬁo%@@ﬁﬁ—%ﬂWMﬁi%EﬂMWW%W@K%@E%W@N,%ﬁm
HEM.

© -r rmgr --rmgr=rmgr

QETHEERREESRLEMICR. R List (FAZREESEZ N
e X MET, NFTENH A AR REERAIRBITIRARR L.

+ -S start --start=start
ZMIEFINWALLLE T I8I1EEY, RARMEEINEENXHENE—N ] BAESIER T,
* -t “timeline --timeline="timeline"

2 MBS B £EEY B EIE R, FAOAZEA startseg (WIRIEE) HBE, SMEIAA Lo
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+ -V--version
FTEDpg_waldumphii 2+ HiB H.
+ -X xid--xid=xid
RETRAEES D AREHIER.
« -z --stats[=record]

ETBELGIHERS CRMEHENRTLULLTRR) MAEET
/MR, FILUERH NG MEREMTIHER, MARIHTNE IR REESRLEM.

« -7--help
EAxpg_waldumpss 1T HBIE BN BB Ho
78

* PGDATA
HEER;, HBFEH -p T,

- PG_COLOR

METELZHTEEPR L EMHENE. fJ8ENIE always. auto. nevers

/

paa e
RS R IEEICT TR AR R4 R IRAVEE Ro
DBEEENNEL 2K ER WREEEE, VETRBIANEL) o HEMiTEL ERNICRERAR,

pg_waldumpEEIREVE BG4 .partial BY WAL XX, MIRFBEZENACLN, FEMHBFHEER
.partial 5%

postgres
postgres — IvorySQLEEZEAR S 23

RN

postgres [IEI- -+

eI
postgres
%ﬁ?ﬂﬁ%ﬁ%ﬁoW@Eu@ﬁ&%—ﬁ%%ﬁ#%ﬁb%ﬂk%ﬁi%ﬁﬁoE%(?%)ﬁﬁﬁﬂ
Qiﬁﬁﬁ%%%ﬁ@%?FﬁEﬁﬁi——$¢£§EEﬁH*E%%E%EEﬁH?Fé%f%ﬁ@?ﬁiﬁt%%io Ba0, w0SRI%E T PGOPTIONS
METE, AAETlibpglEFPIRREIBA N FRREBLIRSES, ©RRARS MR postgres
B ITIEI,
pE)==priAn
+ -B nbuffers

WEWRSSHEEANHRERNEEZAXHE, X PSHIMERInitdb BahtER, 18T X NEIMEN
TG E shared buffers EBEZE,

- -C name=value
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RE— P RVIETHE, KEZHRECHITENKIR LEEXMSHIRENET . -c
FILIHIZ XA TIREZ NS

+ -C name

s BTN 2HMNE, FERY (FI LA -c &) » XAILWAT—MeiTiRS:E L, HEM
postgresql.conf
FIREME, XEEABEREXNERFIERSHEST., EHNRMERSIINIEHISH, XA
TE5E—PIRSHEOIZENEMZFREWEESHE, HIE0 pg ctle ERAFBIN AN ZEEA SHOW or the
pg_settings &,

+ -d debug-level

REWEHR, BERESEUS, FRSsASHEHBEMEZ, BETEEM 12
50 RIS R MIERIEMA -d 0 RFELEA postgres HiZRIARSS 28 H SRS T REEIX P15,

- -D datadir
IBEHEERLEX NN HRAUE,
- -e

EEOABHXAIEE Y “European” , tIstEBEABEFEIIAEZ
DMY, XWWEHIT—LH RSN RIEEITENE A 2 7o

. -F

L8 fsync JPALURSIERE, EREE ASEIRIVETERITHINL, IBEX MEMFW T2 fsync
FoES .

+ -h hostname

BiE postgres WITREZF RN A TCP/IP EEH IP
I Z N, ZEWEILUE— M ESHRIHALYIER, IE *
RN MAIRFT A o] BVt — DN ERR ST IP #iht, FXFER o] LUEA Unix
BERFTEZIIRSs. & RE0Tlocalhoste A MEIMFER T 1% Elisten_addressesitES#. AR
0rlocalhosts IBEX-MEMFRTIRE listen_addresses BBE S,

. -
AFTEEFIHER TCP/IP (BEEWIE) &, SBEXMNMEI, BRESAMIERE, X MNENMENTE
postgresql.conf FEi&E @Y -h I Listen_addresses 1% *o X PMEMESWER, AT AFINIY
listen_addresses 5EEEINEE, PTLIERIFEZEIZE Listen_addressess

- -k “directory"
ETE postgres ARWENTRBEF Imh AEED Unix
BEZEFTHNER. XMEEUR—MNZE9RINERYIFRK, —NTEIEEAEITER Unix
WEET, AXMERTREER TCP/IP BT RIEEAIRSE S, NEBEESE
/tmp, BRI LIERIFNIHEEN, BEX MEMFRTIRE unix_socket_directories BLE S,
- -l

BREASSINZ 2ERE, 2EXMENAA, HiFvorySQLITMIFTHSSLE . BXREASSLNELZER

(o)
+ -N max-connections

B ZRSR RSN AE P IEEN. ZSHMNBIAERINtdbBER. EEXNMEMENTEE
max_connections BLE S,

- -p ‘port
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BIE postgres AT T &~ imh AiERER) TCP/IP RSy AM Unix BIERF X4 Eo. FAIAJI PGPORT
IMETEME, MR PGPORT ZHIKE, AMARINEZRRFMENGIIANE (BEE
5432) o FIRIFERE 7T — M AFRIAIR D, BRAPTA &P IR AE I er <1728 PGPORT
BE FA— i
© =S
EEFTERNITEHNEERMNETHITHE RS, X MR EENETE X HEE AL,
+ -Swork-mem
BRE R ARIRITHEE X M 2 BT R AR R ERNERNEF B,
+ -V--version
FTENpostgreshiRAFHiE Ho
+ --name=value
WE— o2 TREY; EESEIAE -
+ --describe-config

XANEI = AR ) FRBBY COPY
RIS HARSSEHNANEEET S, MARLNRIIME, RITENENEZATEETLE,

« -7--help

ETREXpostgrestep< 1158, FHERH,

F N EBIZEIN

XEBHAREIM T Z2RATEIXNEN, HEERLE R NI UMEnE B EIEE, T4 HEER
BRNZAREFRATN]. EXETIHETNIREN TitvorySQLAGF R EFER. Lthih, XERIT A sEER
FRBIRA R B BRT RS T8,

- -f{s|]i|o|b|t|n]|m|h}

P EMEEAEE S ENER: sH i PRIRAIMFMZES I, oo bt
DAZEARARS . ERSFEMUL TIDHRHE, mn. mih

MR ZRBRERIS. IHMREEE, INFEENRERINEEE Tl m 2R, -fs# -fn

VEITU A B 176 ELAMe 2 BN e i (0 10 a3 (R A X EE 1+ X288,

©-n

ZEMT 2 AT AN SERS S HIEFERGIRE, W XME R —A RS 2B TS e RS eeHE

, LEMNKIEFEREEFIBUREZAFNESE. XEEAN— M HERIVRS SR EERIEZARE
N HEIREIGE T, 2R TS RE postgres

EK%E%W%%#?@%?WO*ﬁﬁ%%%%%%?ﬁﬁﬁﬁﬂ&@%ﬁﬁ%ﬁé%?W@ﬁ%%Eﬁ
- -0

ITERNRARNEM, X METAT initdb,

-

ERARKRNZEASKRS| (BEERNRARMNDNAENRS) « XEMRIFHNRARS|FIMRENE R,
- -tpa[rser] | pl[anner] | e[xecutor]

TS BN EERGRRIEXNE BRI E5t. XML -5 B —E A,
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- =T
ZAIMFERTERSHRSSBHERB A RN, WU XME RN —REREBNPIEHERSSSHIZ
, LA LEHBEZEETNVENHEERNENESSE. XERAN— 1 BIRNRS S HZ TR EZFIFE
S HIRTIEM T W, ZIEMIETE postgres K 1@1d & 1% SIGSTOP
EEE&H@%E%%%&E,@%#Kt%ﬁ%ioﬁﬁﬁﬁﬁ%%ﬁ%ﬁ?ﬁM%ﬁ%%%ﬁ%%%W
A 1Ho

+ -vprotocol
BN 2R/ GRS INBIAMRAS T, 12T E N EE Ao

- -Wseconds

E—TFIRS e HERBEIN, EXRMINEIREZEEERX MENPMEERN R, XEH TH=RA—
MBS ETEAR S a8 HHAZ Lo

AT AR R TR AR

TENEINERTEAAERIU (I Single-User Mode) o

+ --single

EERERAFPIRIN. XIMENITHIE — R,

- database

BEE L DVEIRERNZ M. XOMEn1THNRE— 1S WIREEBE, NERUANAR .
+ -E

TEHITEr S Z BB ZPrE en < 2R AR o

© -

EREEM TN SMABMNENITIERNI L LER,

+ -r filename

RFrE RSS2 H S & XE filename 1o RAEFA—PenSTTIRIURMHET, X META =57 W
2]

+ PGCLIENTENCODING

BRIRERNEFAFRREE (FRHPIURTMEEREY)  XMEWH UEREXHHRIZE,
+ PGDATA

HINNEIER R B,

+ PGDATESTYLE

DateStyle TITRZHAEIAE (XMMELENEREREF) -

+ PGPORT

BNmOS (FEEXHFIRE T
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o

— PRI T semget 3¢ shmget

MR BN R ERRELENZRIBEHEBRNHEZAEMES 2. FHA LUBIRE(E shared_buffers
BRI IvorySQLEY R ZRFBFE, SUEFEE max_connections

BRI ESEHE, XELUHRMAZNENLE,

MR—MBRIRBI—TIRSB/ELTITT, WZFAMRE, GIREIRNASP] A<
$ ps ax | grep postgres

=%
$ ps -ef | grep postgres

NRITHHIE LB PRBVIRS B IEEIRTT, BARE] LIMIERE BPREIR B AER R =15,

NER—PERBOERIETELEHER— MmO, DJREERE ZiR O BEWE LR vorySQUAREFT A, 1R
fIRZZ 1 postgres
FEIEMEAEENREOERE, FMEPJRESERIXMEIR, EXMIERER, OSSN ETIRIFRS
FHZRA, ARBER. &5, URIMEE 7T — M RFRGUNTZEREN KOS, (RolgEth=EEX 1
HiRe BIEl, REhAR Unix INAET 1024 Vw52 “AlER” HER T Unik BRAFARIEN

~\
~

TR

KA pg_ctl BILUARZ 2 A EMS A& postgres Ars523.

HBEOHE, FhA2(EA SIGKILL 5K postgres fR5528. XAF=PFAIE postgres
AAFRREFENARRER BIINHZAFNESE) . XFARESBSEIH postgres
FHAZEY T A) R,

ZEEHIZZ L postgres ARS528, PILAEEA SIGTERM. SIGINT sk#& SIGQUIT

55, B—MERHIBEFMERABALL, B DERTHMAMBE P IHNEE, E= 1 MUERN
KA ENRHH BEASHESRIME,

SIGHUP (E S = EMMNEARS R E X o B AR — M ERIRAVARSS 28124 1% SIGHUP

BS, BERXFHEEETARN.

ZEUE—MNEEETHEN, AJLUEETEREEINEFEA X SIGINT

BES. EFAMARL—DEIHHE, AIRERE SIGTERM o 7 SQL

RE[ERNS XM EEM < ]2 pg_cancel_backend A1 pg_terminate_backend.
postgres Az S5 25 A SIGQUIT

REIFFARS B HBERILENPUEREIR, ZESTUIZKAFER. M— MRS FHERL X SIGKILL
2B — T postgres

FIRREX AR N — R, HEMFNEMRERGIMETEN—ED, TRE6IFTENERHZRI,
e

-- YeIfEFreeBSDOpenBSD_ LT AIETT, MIZIEA -co XERTINIRIEE MR,
NRXMREEEWEE, RKKBIvorySQLAR AR H—MiE R 75 %,

BRI
BRI AP ERIRSE, ERAXENH
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postgres --single -D /usr/local/pgsql/data other-options my_database
A -D fa RS eiR M IE MRV EIRF B RAVERE, SNEWRIRITIZEE PGDATA
WIgE, FINAEIEEIMETER TIFRRSEEIREENE T
B, BAPEANRSSESCRTTSEmSRANL IR, EAHBDSIER, HAMBETpsql. 2
BB LD mET, DIERE—MUTHLIMIS MITRHRIER — TR %. X RALEAMZEE
HTE WML ER, FRBMETEFRRHE TP XE M,
BRURFEAT -j o1&, BABRPFITRASK LN Bk, DS5-3#17-
FTHRYIA R <N HRtER, WA—TERETITND S, EXMRIT, REE-
T NSRRI I, EFRFRINETRERNIX LT IO A AN o
NEE—MNRINF, WRMAN— D SABIEFER SRR ZFIENZR X LRI —E7D,
;%wwﬁ%fﬁﬁ%ﬁﬁﬁo%EE@A*ﬁﬁ%%iﬁw,E%ﬁA%%ﬁ%@%ﬁﬁﬁ*ﬁ%ﬁ%%
7o
FRHESIE, MINEOF (BEZ Control+D
)omiﬁifﬁﬁ%%ﬁﬁu%E%ﬁATEﬁiﬁ,%ZHFHW%¢ﬁ$%¢H,#EW%%E&M
FE5—EOF,

BARBAPREIARNRSSAZEHESNTRERE GIILER<HE)  BRARINBAISHERRE
B, FINBmHNERREE .

31—
ZAMINMETE /RSB0 postgres:

$ nohup postgres >logfile 2>&1 </dev/null &
B RE T I E 5 postgres, 3170 1234:

$ postgres -p 1234
2EApsqiEREIX MRS Es, A -p EIFEEX M imA:

S psql -p 1234
3 & 12 B 15 L 2 PGPORT:

$ export PGPORT=1234
$ psql

R ITRNZHA UAREFH Nz —8E:

$ postgres -c work_mem=1234
$ postgres --work-mem=1234

AT BB 55 postgresql. conf A B EE/Z1ERT work_mem
BB, BIBRESHEFN N ET T UGN M IKITEFRT. BRT BT ALK, FEHFaIS)R
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E4miE postgresql.conf FEVIZE, MAZREMOPSTTHIKLEESH,
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FAQ
lvorySQLBIEABYF 7]

YRR R B Fon, A A DRI LURIZIvorySQURHEAEMvorySQLAR AR —EB 70 & fh2a N ilEA
, ZhRAREBApache F AIIE2.0hi Ao

NRERZBPINENEREIER, PSRN EERIFENEZIEN, RIFRFABRELS, BAM.
BIEREREN Tt

. BELUERI AP —{pApacheF Ak,
2. WREEN T S, FBEEFRIENRI LA,

3. TS (BEAERABITENRET) FTEHERRALETNIN. @in. THERNEM
[RAREEMEZES M.

4. MRBLEN™@mFPEE— 1 NoticedXF, MIENoticeX HFRFEEHBApacheF A, A LITENotice
IEINE ST R], BB ARILXApache i PIIEMIALEE 2o

=E, 1/eE MNIEREN TIERRFRF I MRE T — M E R, BMEEERN SR EINSS
B1Fatnck, BHMIZREE. SEE—F, NREFKHELENTEPTT LIFRT R, BRENEFAZ A
SEREFIRAER R I T,

tRISTEr

EHRERGANEIRESHAMBFPINSERARE FEUATENNNE, RENEEILETEANET
1%, BARZVBNEEEAENBREMRIEZE], LMAFTFEARBETIER, HFEBINDZEBEIN, B
BRI X BIEIE, B MHABRINERSLPr TIEEN—R5INELRY . JRIL AR AR T/ X fE1FIF
HRNTIEENSS, HiRE T IR,

H%EIvorySQLIICHICHER BT, A= IBIEPostgreSQLARISLITE. FRItLZ I

WFCHPerlfthS, WIRFE, B\ Tpgindents HITEINAEEENEIEAgit diff—
color, XFFEIRAHIAIF L= B I EAE R B0l

F8 mmkéa IvorySQLEVFTIIEEER W 1Z A S H— @t eI B R, WREFHENENNFIEREN T
E, 1B1Eivorysql-hackersBB 7 IZRAIEH AIEL, XAV R AR IEERE,

Z/b, BAZIAZSETmake installcheck world, DABIRIEE B IMEA 4 .

& AT _EfFPostgreSQLAYEDN

RIS IETEHITRIE U K2 PostgreSQLMIvorySQLZ [8]B@BATNEE, NP gERE RGO HEEFL % BPostgreSQL
o XMUEAT HANVAUBLAANINE 2 BINES, MERZN T 1E5PostgreSQUIBXRIEAE(CERBEM IS £
HEPostgreSQUIH X B 2B EF R, —MKi, KXW MUBESRTIFORNMFER, XEERALL
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