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pg_dump -U <username> -h <hostname> -p <port> <dbname> -Fd -j <njobs> -f <dumpdir>
SHERER
o <username>: ZERHEEPostgreSQLEIEENKS ,
o <hostname>: BiEPostgreSQLERE EREZ L, AYL8I{E A localhost,
o <port>: HIEERFZHNIKOS,
o <dbname>: IEEEERNBIBENZIR, BIAApostgres,
o <njobs>: AHMITEMBIELEIHEE.

@ e
m S#<njobs>TliRDEEINETE, EHSIBMEIEERSRNRAE,
[ ] lz[l%f@xﬂ’\]EEPostgreSQL%SHEE%QZLXEﬁE‘]ﬁ&ﬁ, IR EBIEE --no-synchronized-snapshots S#{,

o <dumpdir>: £RHENXHREER.
el

pg_dump -U postgres -h localhost -p 5432 postgres -Fd -j 5 -f postgresdump

2. WRATIRR password: B, MIABIBEKRS N MNANZED, HBEEFRER.
3. EHEMRM, PostgreSQLBIEEHERENERENERT, KEHINpostgresdump.

BELS B HIRETH EPolarDB PostgreSQL3| %
1. FEECS_EiE#PolarDB PostgreSQL3 | 22 4R B ,

psgl -U <username> -h <hostname> -p <port> -d <dbname>

SHIREA:

o <username>: ZFPolarDB PostgreSQL3 | ZEHIEENIKS

o <hostname>: PolarDB PostgreSQLE|EsEFgyEMut (FAM) , FIBBESESEBHI5EEZIL,
o <port>: HI|ERFZNHOS, BKIAN1921,

o <dbname>: EEENHIRESZR,

AR

psgl -h pc-mxxxxxxxx.pg.polardb.cn-gd-pldbl.rds.aliyuncs.com -p 3433 -d postgres -U gctest

2. #B4EJERDS PostgreSQLELAIHIEED A ESSE, EBIRPolarDB PostgreSQLE| ZEXLFdtIZARER, HIEIEKRE
B BAREUR EETIEN, FIBIESE B A XA CREATE ROLEFIGRANT ,

3. EECSEHITUTH S, BEIRELIETH EPolarDB PostgreSQLS | Z L i,

pg_restore -U <username> -h <hostname> -p <port> -d <dbname> -j <njobs> <dumpdir>

SHOR:

o <username>: ZFPolarDB PostgreSQL3 | ZEHIEENIKS

o <hostname>: PolarDB PostgreSQLS|ZsLflggEat (FAR) .
o <port>: HIEERSHNIKOS, HKiAA1921,

o <dbname>: EHEFEEIKRS N BIRBUBES.

@ B BERNEERCHEE, NAGESTE BRI P OIRZEURE,
o <njobs>: EEHMITHIEREEWEFH LI,

@ e HWERITAOBIBIRENETE, EhREMEEERSRNAE,
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o <dumpdir>: &R XHFREBSR.
A

pg_restore -U gctest -h pc-mxxxxxxxx.pg.polardb.cn-gd-pldbl.rds.aliyuncs.com -p 1921 -d postgres -j 6 p

ostgresdump

4. 55S1TIRR Ppassword: BY, ﬁ)\%ﬁ%)ﬁﬂ&%iﬂ‘ﬁiﬂ'ﬂ%ﬁ%, HiIEF®BITE.
@ HE NERCBE, ESEEEMIEEKS.
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EVHIEER, MREROEMILRAEE, olfEAEHIL (Fh5I5MPolaDBET &) BEEBERRLET S,
e Q: HENREFTASEIMATEESEIB?
A: ¥ﬁi§R1i*ﬁ£ZF¥ﬁLE’J FENBEREISERBREZAETR. EREFEMERETRZIELNEENBERD
BEBERIAFIENDET R, WEEEESEENBASRIERTZEEFENEILIEE.

BHAEET R, BERSEDIRESH RN

R
B3R
Bo

HXAPI
API ii:pr
CreateDBEndpointAddress BIFZPolarDBEEEEH A M HE
CreateDBClusterEndpoint BlE2PolarDBE & X B i,
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API
DescribeDBClusterEndpoints
ModifyDBClusterEndpoint
ModifyDBEndpointAddress
DeleteDBEndpointAddress

DeleteDBClusterEndpoint

6.4.2. —BUEL R

ii:pr

EifPolarDBEEE M bHLER .

&2 PolarDBEER LB ,

1&EXPolarDBEEBFHYE ML (0B B X &R L)

FERPolarDBEEB AL (FRT BB X ER AL EIFA R BAE)

M PolarDBE E X B MLk,

PolarDBiR#t T &L —E MM SIFZ— B MR M —HERF, BELERRGER T —EERIOEK,

PolarDBZ2#3

PolarDBR — 1M HZ M /MMM EMEESER, — M ETR, SMEHR. WIRARER ML, —PEEbIE, —P =2
Fieht, EEERAEREML, AACREEEABNETUEMET RNBRESE —ENIMEERS .

1IN
BN
Ry FEiERE
sqQuEn
PolaDBSHE IR (RTHH. RRAE. —KIIE) |
=5 HizE O
- . HE
PolarDB&{IBEES | &
Primary Read-only Read-only
Node Node Node
I} 110 [Ie]
__________________________________ e e
PolarDBSp 77 ‘ =&
AN } -D J
PolarDB

PostgreSQLIEE N BMRRMSIAN

PostgreSQLEAENEFIEEZ AR, BEBEENWALRSERBISEHINNA, —FEAUINSTA, 5—

FEEERTLRMAEN, REENEENEN.
BRFETUREEN, BEERMNEDE:

o W1 EEMEE—RRERDIABDNHEMLE, NARFHBEEZERE—, YHABEA.
o [Of2: PostgreSQLKYSHIRRL N, BFHRRcommitHFERINZE, URTAEERBRASIHRETR. EILLEENE

BHARRNN, TERITEN—HE.
AT RERBIRET,

PolarDBBIATEB N ERIE, RIBSIEMPostgreSQLE AR FEIMERE, BT RIS ERNE—RSAL,

ISR ZUPDATE, DELETE, INSERT. CREATEEE#RENEZAZAET R, MRESELECTU AEE REH =,
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WAL

N FTEFF EESERE

Y

EREE2, TREFNEHA—BERLIERR, EARNMATERBEEESELECTEOHEA—BNIAR (AATEFL
IR) , PostgreSQLAHRHAHRFEIR T LURFIESH A, ELRARBSE, LEHEXARMODL (LLWMFER) REAMER
ABBHME, TEERIEETE,

PolarDBRAX—H M SIE—BH

o R —HM: PolaDBRASSYEBEHIFRETENRIEEBREBERS, EXEENHE, HXNEFSapplyd RiE
E, BEANERNESEBEANENEX, —REMSEH, BIRSEHFHNALTIEENRIEEZBNRELEIE—.

o DEFE—HM: ATHRARL—HHESENNETHAR—H, PolaDBH BESMESHEERNME, BEHOALCELENT
HIENRET S, FARBESNELRE,

PolarDBiEEABHNSIE—B K
PolarDBRIES N B HZEH, FENEENBHRRHER—BMENEIE, EMNEFIERESBENAEAT ATAINERR
@, Li—NSIERELENITILTQUERY:

INSERT INTO tl(id, price) VALUES (111, 96);
UPDATE t1 SET price = 100 WHERE id=111;
SELECT price FROM t1;

EEEABNT, RE—TEONERETHEN, BAZSRIIRIEE, ARTSIERNZANEREERSE T RiEE
NABEN, BRERBRABEN., BAFETOERAHENDE, FURERNARFEZENGEEL BN, m—ROB
RITER: BUSHFED, A BNMEEXRNEREEINEE, TMUERRL-BENBAIEEEIE., XESIEMEAFF
AMRIE, EBXETENES, HINEEABHRR.

ATERXNEE, PolarDBRMTREFE—HMHFRAR—BMHNRIE, SE-BMRIIEIF—TSIER, FENER—E
RETS BB AT B P SR AN SRR E X MRAEROHE, RIELEE, MRFNERT LEX M FENEE,

SLH R
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[

ESHR EXZTE

s _
1 UPDATE 3. SELECT (MsRLSN>=15)

2. iE[ELSN=35

B 5-3. . Hii‘mﬁg R .__,Q
LSN: 35 ] LSN: 30 gt LSN: 35 '_
g

PolarDBHEKE M T EEMIEEAENEN, PEERKREZS N TBRELZapplyT Hredologfii R HF4ELSN, BRNSXEHNS
BRI R EHBIALAS S Session LSN, G375 K2 KB PolarDBE i Session LSN F124 BT &N S EILSN, {RGi5K&ZELSN
>= Session ISNBITS 2, MMRIET SFE—BY; A LEZARURSEEEENK, EREAIPolarDBEZYIEES, RE
B, ELERBEDT, HEFEMGE, REEFPHEERFEFHMELSEHRT, ME T —MEIERIRKFENREUEECLES
M, RRREHMAFSHMRIESED, MUEKWIEEZAG FTEMRET SF 3, HFEETESHERAEENIRR.

—HMERAERRESTE

PolarDB&IE—EME, ZMBIN AL INRNT BAER BB AS B AHROBR,
WRLEABRRREE —BEBROTUEEATHE:
fERHINUH BB R REIERE.

eg: /*FORCE_MASTER*/ select * from user;

6.4.3. EENEB

PolarDB PostgreSQLS|Z# &£ BHREABEINRE, B — P ENI (EEAEMI) SIMEEERNEHNEL.

46 = =
B REI%\

ENHEEGLESER, EARBEERNNAGRET, BMNRURLTERZTERNES, EENWSHERN, EREH
ik GEEHEME) |, MOLMESBERESIERRIEIT R, RERANBRRBSNIRET R, AMSSIIEEEE 83y
B, BRERENHIBEZEREK,

MEEm %

o HZEENBEMUL, HEH,
MAREAER I (EEABh) ¥, SEECNRRFTAIREET SMSNRIET KRONEEMIE, FEIIESIEKR
AAEETTHAMBEBEREAERIET S, PolaDBIRt— N ER I (EEAEMhit) |, FEEZIEE XN EH SR IE
TRTESERE, E5EREENRLRINNT R, TJREEFPERA, BN, BREFMIET 0N, BCIRET B
RAEMNLIERESN, NARFLEHEMEX,

e SessionZk Bl BE—BUM
HEFIHEBESEENBREILSERNEERRS, EEABTEAGSENSETRNZNRETREILER., ER—MEER
(E—*sessiond) , EEABHEASBRBESMUBET RNSBERLSREE, RERSENTR, EFRIEFREERNE
Mt (BREZEMNEEERNER) , TIESERNAZIE,

o JEEW (prepareiBAlE&d) HRFINE,
5B ENprepareiEa R AR F &, HEMNMNexecuteth R AR FE,; 4R /EfprepareiZ O BRIRET S, BHMNH
executelRIFERAFIIEHITIEH, MNMIIUEEERNAFHIIE,

o YHEESREWHR, Bk,
MREEZ LBTEREREBEIMESNE, MIEEIRMEEZATSELH SN EAGNEABRANELR, NNNERER
AWE I, MPolarDBEE A EFEM-RE FTERAM, BIMALMS, EBERNREEER, EALERE.

e TREREE, RAMBEERRNTRAMN,
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EENBEEREESNETRNAETARTEREE, YRAEMT/ALUAENRETRESHER, BABAEEZIEKX
BETR, EEERENROBRTREIHTHE, MEBREMRET/AREREN, FEFHNENEEND, TR

BEER, ZHR/REEHFMABRSEFRA.

T BEBR U
o ERZFMTHLAEE:

o RX¥FReplication-modeF HiHTHE, BIAGBIZEABMIBTEEZEESHEE, NFATHERIEENE

B, BEAET R0EELL,
o AIFIRIEAIROWTYPE,

create temp table fullname (first text, last text);
select ' (Joe,von Blow) '::fullname, ' (Joe,d''Blow)'::fullname;
o AFERHPAZIGHZIR.
n BFHERIGRR, AEBRINIENRNEWSOLIRERREXRAFENERER.
n R P HAprepareidtl, Ja&kexecutely oJEER IR EIstatement name R EENEIRER .

o BEAMEXIRF
o EFPHBERMLEMIET R, BEHRERF, KREAHHE,
o FIEHERERY (IRRSEH, Fla, count, sum) MiEEG, SEHBIERHR,

A e S 5 b

o QUREENEBHBIHRESRIES OIS S E LRI,
o ERERHBIHRES RES L KR L,
ERIER-FESHFD

HEESL 555,

= REIR-— B R 3

FEBES N2,

BEXEHH-Hint

ESQUEGIRIN L /*ForRCE MaSTER*/ BY /+FORCE sSraves/ O] ASBHIIEEXESQLINEHAE, HII0 select * from

test ERASEHEIRETR, XA /*FORCE_MASTER*/ select * from test MEBHIED S,

2

ERMR R

@ 38 pEEEbIE, GREENAPREZER DL, NISHENESHE.

HHXAPI
API ik
CreateDBEndpointAddress Bz PolarDBEEEEH A M M dE
DescribeDBClusterEndpoints EifjPolarDBEE MM ER .
ModifyDBClusterEndpoint & PolarDBEEEE ML /B 14 .
ModifyDBEndpointAddress &2 PolarDBEEBE BAIA I o) M HIE AT 4R .
DeleteDBEndpointAddress FEMPolarDBEEE ML (BRT B E X EEEF B9 HEHE )

6.4.4. EXH N

AR AN 4B PolarDB PostgreSQL3 | ZER ES RN NN EREBURWMAH BEESHD .
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=V
B REI%\

LR fEAPolarDB PostgreSQL3 | Z o] o] AR B MBI B, LB IFERSHRE (Proxy) SREEFTAMAETR. ATR
E—NREEEPSESEE B, AESBEXIMSEPREESSPHIERBREIET A,

i, FLEHEEZF RIS (FIE0)0BC) BIAKBRIIRESSD, BUNANBERBSWLEIELTR, SEETREN

X, MRAFFINFEEEEN, WTERR.
BEGIN;
BEGIN: SELECTH;
SELECTH; ggfgg?z
UPDATE; ;
SELECT2; COMMIT; EHR
COMMIT;

ATHRREREB, PolarDBRMTESHFEAINEE, EARIEVSPEE-BHENART, BESPEBERRKEIETR,

MUREET RNES.
MEEN AR
EEFNEMRS

RESRBESPE-IEBERANMNETERLEIAET R, NHBETRNAR, ATFESPRER (COMMIT) HEIEE
RETRELATFAULMRE, ATREESTEE—HMN, F-IEERENMEESERNERITTR. NEFEES
FAEMBRS, BELAAESESHED.

BEGIN: BEGIN;
s
UPDATE; 2; g
SELECTS: COMMIT: @ FHe
COMMIT: .
BEGIN; [ R oy
’ 1 M
SELECTH; N
COMMIT;

REM B

AREYNNANABHEERTUEESTNEENNETREBERETR,

ERER

o {RGZFRXEER (Read Committed) BEBBERIINEZI/S .

o WTFEFHAEMBRS, NR—BUERIFZRELE—HM, R

AT RA R RIXBI R
FRESHED

. BRPolarDBiEHIE,

—_

. WEIBIRER, REHERD,

u A W N

. BEESHSANNFAE.

. EEFEAELR, BEEMAEME,

@ e FERBSESBENHOEEEY, NENESTEREESEH.

RAETREETRBERSRNE, FFHE—REBEX
TR, BURIBRREETR. XT-BERINERER, BER—HER5,

37
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CRIEHIRRE (pe 1g) mEEEssEr X
ESER R @ T5A= (S9EE5%)
TREE
ERETS @ HiETR =gt
Reade Fons
Reade
KT Reade I
Write: e
0 41
TREEETEMESED. MEETEHEIT R, EREsRAETS.
HE=SIA @ ® 7= e
EREE
SEISEERE @ ETHENEEE
—HERE @ SE—IE (EE OV
TEMETE @ FE @ =4
EEFT @ ® 7= Eil

6. BEHE.
HHXAPI

API iR

f&igPolarDBRY SRR EIE, BEREEA. T RREENMALM

ModifyDBClusterEndpoint i —EMER. BRES. TERESRE,

6.4.5. HEXRHSRMBEHAMN

HIEERBRERMERNEEXEAAE, B MINEETIL B E X BHEREERE REE (RRIABHAIEE) ,
FiILBEXFZHNRERBIEE (FROABRIREE)

[IF+ 353
AEBHEREBEEABRRKSED I ERBI MR DT,

elfe3naes

B2 T E 8l polar_proxy_utilsiEt,

wAIER
PITUATHE, BALR.

polar add proxy routing strategy(_name, _type, rw _mode);
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Wy Hroh:
e name: RERMOKANRENEZERYE,
o _type: WRICUHRFMPAREREFRYE., t: RnkS; {1 RARHE.

e w_mode: FRELHRERYZNENBER, BERHAINEELZRIEE, w: RRBHIERE, rn FREBHEIR
B,

{lol,table,wr
(1 row)

o %ﬂﬂﬁ%ie%zm, HIT select * from lol =HEHEIRIEE.
o AIMXFIERZE, T select * from 1ol MESHEHATEE.

BRREZRER
HITUTHS, RRAEEER,

select polar list proxy routing strategy();

(2 rows)

BER—FREBRICR
PITUTHE, WR—REERER,

select polar delete proxy routing strategy( name, type);

wH  Hroh:
e name: HFEMROEANRENEZERLYE,
o _type: RICHRMRHRRBERREE ., t: RnkB; {1 RARHE.
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wutﬂ, iﬂ?f select polar delete proxy routing strategy('lol', 't'); @<,

select polar_list_proxy_routing
polar_li

)

{1 row)

postgr

c,function,reac
)

o MIRIXFZICRZHEI, PIT select * from lol SEHEFE,
o MIRIXKZIERZE, HIT select * from lol FMEIHBIREERE.

MERAEEHSRICR
PITUTHE, WRAEEERER.

select polar truncate proxy routing strategy();

6.4.6. Bl B E N SR it

AXENENBNARESRERE, SENATELSHE. BSRNN—HERSIE, CTNBI IR ERER
HhERE.

Bl B E X EE it

GO AR ERIE, BEFRESHE. SHRAN BRI,

RIESE

1. BR .

2. EEHIAE LA, BIRERFELSE.

3. WEBIRER, BHEHD,

4. FESEESBIE K, PHOEEE .
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5. AR A XU EER, REWTSH.
ERRER

BB k]

PolarDBAEMEE ML EIAMR AL T AR EEIME, B FEESGZMIL S BIEFAN

MEZER G, 8 I A R

ApitEE BRI, NERX AR LM RS (ANLEALE) .

EEER @ g SRERULIEETMERESER, EXESERE, RN
ERHRE BERLEN, CANERRERERNEL,

o ik = R MNSEBMIEIR,

MEMTT T RAER, EPBEMARUAFLTEEROT R, BEEPRIR, %
HEHHAMEET RIEP,

@ s
T —— o TET AEEET AMAERET A,

BEHR ° TRNEFAXIMEEERX, E5RANEATE (BHEEH
=) i, TERBEPEDR, SERBRASLAETR.

o PolarDBXZHFEIZNEE — T mEERHhiE, EHEEEAAR
B, AAFHNRRES—METRNET KSR ML,

EREMMA MENT AR ZBMFMEIZML P,

EEABN, 2 T RBATLEZERNBERE, RANETFRINEHE

RESERE E, ARTEN

FEZE, EWSOLBNAREREHR, KERETRNGEH, BREDIRE.
XFEERIPHNESNE, FEREEDE,

. TEREESE
RAHER @ # KRS (AHESHE) B TLEERE.

ABRHXAESHED . XTESHEPNESNE, BEEL=5H.

FERA @ 3 RULSHEANTETS (AHESHE) §, IBLEE.

o EEEAANNEAE (AHMLEHE) i, E—FHRIEREL—HY
(5) AxE—8HE (P) , ¥EESR—2ERH.
—WMEE — g o EERAAREH, A —BUERIIARE—HYE (55) BERTEXL.

@ @  —BERIEREN FEEETAER,

6. BEHEME.

B ER b ht

RO AR BRI RS, EEABEENE. ESIRAM—EBERS,
BRELE

1. BRPolarDBiZHIE

a1 > MHRRA: 20220609
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2. ERHIAE L, GIRERFES,

3. HWEEARERE, BEEHD,

4. TESEEN N RS, REEARER L, BHEFERLENNGEES.
5. RN R EXNEER, GULLRBRXSH, SHEEBESNEHREE,
6. BEHE.

B EENER it

@ 08

o REENERMUITFRRM, INERMUTTERK,
o HEXEEMUBRBELEFIRE, BRIVMENEFiKIEZIE,

_

. ZRPolarDBE4IE .

2. ERHEAE LR, EREEEME,
3. WEIBIREEE, BEEED,
4. EEEEMNE Xi, KT BiREREMIE, BT EAERMIEANMRE > B,
5. e AIXIEES, BEHRE.

#HXAPI
API R
CreateDBClusterEndpoint B2 B E X ER AL,
DescribeDBClusterEndpoints T ERE ML,
DeleteDBClusterEndpoint B E E X ER M,

6.4.7. BB HE

RO LATEPolarDB PostgreSQLE | B £ 8% EE BN B MBI SR8 20 B 8 AR Bl , (BT IR BRI AE BN, —BHR
MRXBENRETRAE, KFEEARANLSER, 1BRWESHREFL.
BESR

1. BFRPolarDBizd &,

2. ERFISE LR, EREHMENSE,

3. KEBIRER, BEHERD,

4. TEREEib A XU, REBIREENL, REBREHENRANN , > REEE.

HElEthnt
yo- ™ ne
aﬂx"ﬂ: - |
= e amEm Lo

EIs i £ =5 :
£ E% :

(®)

X

5. i Ao E XEER, IREWT S,
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24 WA
MEAEXEEBINEEEN, TEEXARENTETS (BPHEEFBE) .
BSRA @ il  ERESHERE, CHNEEANT, BRENARFEADEEN,

EEMEFREMAAMA A FLEBEERATR, TEPTREBFEDT/AAERAETR.

@ iy
o EERAROEAE (BMEBHNE) i¥, ELEERNTRELABEETA.

o FEERNNAEE, TIFCZET i, BEIBET ik, LT SIS, %
IR B RZS VNNNATR, B2RTEFKE, BREFEDEREITR,
RRF TR,

HHREDMA BN AR ZAMFMEZML P,

Ny NN EEROEEZE, SR P BR
e, ;%ﬁ%ﬂ‘f, EZ2MTRERATLEERERNBESRE, RANETRAZNEDRAE, BERUE

o EEHEAATEAS (BMLEHE) i, ME—HMHERIEGRE—HE (F) NSEF—H
— R (b)) , #EESL 2SS,
o FEEENAREN, BN —HERFARL—BH (35) ERTEX,

FRZE, ERSOLENREIREH R, KERETRNGAH, BRETSRE.

EE = b=
RREEZR @ #B ESEANTETS (ADESHE) BSLERE.
FRAXABESHES, EBEESNSIET-E5H/.
=
i @ 3B (UESEAHTRUS (ADESHE) HLBZEE.

6. BEHEME.
#HXAPI

API R

DescribeDBClusterEndpoints TR ML,

ModifyDBClusterEndpoint BB,

6.4.8. BB ENX EE it

AN BUMIAR K PolarDB PostgreSQLS | &2 B4 AT B & M S BE St ,

o NBENERMUTHRM, NS ERK.
o BEMERMUBRELEIRE, BRMERE P inaERML,

BRESR
1. BRPolarDBiZHIE
2. ERHIBEE LA, EIFRERFREME,
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3. KEIBIRERE, BEHEEED,
4. fEfEENL X, KT BIREM N, B ARERMIEANNRE > BIK.
5. FEBENXEED, BEHRE.

HHXAPI
API biipe
DescribeDBClusterEndpoints TR,
DeleteDBClusterEndpoint BB E X ER M,

6.5. hEIEHA

MREZAM2EIEHBERZNKIEE, YHEEIB LR, BERBRRNMUBEERS, TREIRERENEHTIE,

R 15 5
PolarDBHIE— AN, HTTUAE—IMFABES, MEHESNELRMEREENVPCHEN ., ABEEBMRERILEIK
ERMEBMRERS, SMEEN.

BN, REHIEIEERNLE S Zdeveloper.aliyundoc.com, BEIEETE EPolarDBEEE, PolarDBEEIHEE MR
image.developer.aliyundoc.com, ATREBERNIEZARE, JARIE— M FAFEZ % developer.aliyundoc.comgiE
(CNAME) ZFlimage.developer.aliyundoc.com, #43ERINEEEEVPChiAIEdeveloper.aliyundoc.comi; o] LAE £ G
F|PolarDBERE, MM TEFR.

EHREA
PolarDBFA B 12 T E 21&id PrivateZone B 12 FA H 1582 B 53 2 PolarDBEI FA M M HE SR SCINAY, PrivateZoneR IRV 28 A,
BRER, B2l RnEN.

BENFESZ

1. BRPolarDBiZ4I&,
2. ERHIEE LA, EEEMFEME,
3. REIBInER, REHEEED,

4. EEAGERUENEEBI X, RHEA LA =BRBRAE,
5. BHEBRFAMMBILAMNNSERETES .

bt
P =it e
#AR |
_ -
sEigl (57 @ AESEUm
[P Eusmit SEEE
TETES (STEELE)
#E sEfEaE
i ;3

6. EREMBFHENEED, WALBHBNIARNER.
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B BB 1588
2 BRNERET REDEFZBURBN SV HRIZIURE,
FEohx BRRERET RNEFHPE,
Il B 344 RRFTEET R B0 IR B ST ER D RN,

HHXAPI

API R

DescribeDBClusterPerformance EifJPolarDBE R M AERUIR .,
DescribeDBNodePerformance EifPolarDBEEEE T m BV RELNIE .
DescribeDBClusterMonitor EifJPolarDBEE MR HUIRHI R EMEK,
ModifyDBClusterMonitor {&2%PolarDBER MR HUIRHI R EM=R,

13.3. SIZ2ZIREMRN
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BRIESR
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PolarDB PostgreSQL3| S —#IZ#Rl S 7 DASKER /A ThAE, BOJLLUBE HopaaEiRR, REITGEURERR, HEItEER
ARk, RAMEENREL.

BRER

BAFHERRNBEEERRMNT:

o IR BEIRLHELFET performance_schema, BHEXREM A Hrperformance_schemath 413z,
o MR BHRLAIRFSperformance_schema, NIEEMAERKSIFELIE,

BRESR

1. BRPolarDBIZHIA .
2. ERFISE LR, EREHMERSE,
3. EEHIEKR, REERERD,
4. EEMSHED, EFLHSHA > —B12H.
5. BEMRERAE,
6. BEHEHRERE,
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14.1. IREEHSH
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—_
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API ik
ModifyDBClusterParameters BREHNSH,

14.2.
polar_create_table_with_full replica_identity

LB B ESHIN X KPolarDB PostgreSQLS | ZEh N TR EZR LS HECHIEEN, TRESEIZEF LNBRFERE, &Il
Eﬁl\ﬁﬁ polar create table with full replica identity %iﬁﬁ@&iﬁﬁ'ﬁa
PolarDB PostgreSQLSI 28BS HIRA "RMA-1TH" ExX, tJLUEAMIGARIELEMSOLIE X EITMiRIGT, KREEHE
BALNEN. ATETARNASERIMIRNEE, RHEFERERNEFIRR,
SRR T LR
o T
o HE—ES|
o FULL (E1T8UR)
SHRABRIAANERE, ME—NMRETRNRHTEESH, SHONTERERBOBR, AMRHLSHNIERET, REE
BIITAR:
ERROR: cannot delete from table "polardb test" because it does not have a replica identity and publishes d

eletes

HINT: To enable deleting from the table, set REPLICA IDENTITY using ALTER TABLE.

Q & YUnERSESH (PNEADTSHTHERS) i, BEREMEERASHELIRRNSHIMAYERE
A FULL .
PolarDB PostgreSQLS| 2424t T N TR S X RN EHIRREKN  rFuiL
o BIMAXRNEHIRRERN run |, BEHLWT:
ALTER TABLE <table name> REPLICA IDENTITY FULL;
° g polar create table with full replica identity SHIKE A onN I ERNBASHIRRIRERN rFuin .
@ 8

'polali'\freateit&blej-fithif;ll; repllcaildentlty éf‘;ﬂ(,ﬂﬁi}\j‘] Off, iﬁ%;& E ﬁﬁ%ff&}?é%u E‘LFHI%ESZ, HDE%E

RO PR R T BB R A SR ATIE R
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EEER
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BRESE
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RIS X
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2 ST EESFTETNNGE, ENE ST SRS S FITEEET 204,

HIE: EEFEE FEGS

5. BERE.

@ 3y E-NERPRORES AR TYE T RIRSER,

HXAPI
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16.1H 4
16.1. {FHoss_fdwik 5 4MREHE XA X 4

] B = 37 #4558 i3 oss_f dwiE 448 0SS th 9 #0322 PolarDB PostgreSQLE| & 4B EEdh, th3#4§PolarDB PostgreSQLE| 24

EEPHHIESANOSST,

oss_fdw &%

oss_fdwRIEffdwiZ O —#, X/MEUROSSHEUIRHITH R, BRI GRERSIER—H#iBiToss_fdwiEROSSHFM

BI%E. oss_fAwiRHIMB NS A T EEMBTOSS LBIXXHEIE.

@ 88
o HBAioss_fdwsZIFZEFI B AOSSHAHHIEIN A text/csv. gziptELHItext /csvalft,
o oss_fdwWESHHNEZERANGIS (") SlEXR, BERAILTAERE.

CREATE SERVER 2%

e ossendpoint: 2R MIARIOSSHIMNE, HBFRAhost,

e idoss: KSID,

e keyoss: MKSKEY,

e bucket: 0OSSBucket, HELBIFEOSSKSEIZEIZSH.

HIEANBANSEHER, RUTIHFBEEXSH . MERHREN, TLUARUTSH, UMEESANSHAI.
e o0ss_connect_timeout: REEEEN, B4, KIAZ108,

e 0ss_dns_cache_timeout: REDNSHER, B, BRIAZ60R,

e 0ss_speed_limit: RERERRNR/INER, BIAZ1024, BIK,

e 0ss_speed_time: REBH#ERBR/NERNFENE, RIAR158,

MR {E T oss_speed_limitFloss_speed_timeBIBHAE, T RMBES 15 NEHERF/NTFIK, WBH,

CREATE FOREIGN TABLEZ#{
o filepath: OSSHHIEERMXMLSE,
o NHEZBENHKE, EXEBbucket,
o ZBHILEOSSKIEEZE LRSS/, IHFBS N MBI HURE.
o MfhanENfilepathfifilepathx SIS ANBEIRE, xERMFFA, BEL, Fa, fiepath, filepath.1,
filepath.2. filepath.3. filepath.5, BI4NXHSEITEMEN, B2 filepath SBEEEA.
o dir: OSSHMEMXEER.
o dirfFEL/ERE.
o dEENEMNHERTNAENE (FEEFXHZMFXEETHXG) HSWTEMNSABHIRE.

o prefix: BEHBEXHXNEREHNER, AIFENLREXNX, BS filepath. dirBEfF, Z&REREEP—,
o format: IEENHHER, BETRZRFcsv,

e encoding: M PHIBNHEERX, ZHEDLNpoHE, WMutfs,

e parse_errors: REEXNEN, UTAEAM, BREXHEATIRETRENER,

o delimiter: #EEINHABIF .

e quote: HEEXMHHISIAFR.

e escape: IEEMHHIRIZFER,

o null: $EECEXMFRFHEHFIAnul, Flnull ‘test’, BIFHER test'BIFRFEANUll,

e force_not_null: #EEFLFGERANUL, FE0, force_not_nullid'Ex: MRIDFBERZ, WZEASZHE, A
=null,

e compressiontype: REIEEF S ANOSS_EXXHHIHE :
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o none: ZRIAMIXHE, BNRBEEHENXAEN,
o gzip: EEXHHERX RozipEGEER .

e compressionlevel: REBEANOSSHERBEANERSEK, BET1E9, BiA6,

@ 88
o filepath#1dirfs Z7EOPTIONSS {5 E.
o filepathHMdirbd AIEER PN ESHFIHE P —, BEARRERFIEE.
o SHEX BRI RIFHEMGLNCEEN, BRI, A ilepath,

CREATE FOREIGN TABLEl S HER S

e 0ss_flush_block size: B )&%RIHF OSSEIbufferK/N, ERIN32MB, TJiE5EE1E)128MB,

e 0ss_file_max_size: EAOSSHERAXHR/N, BHZESTIEESE — M XHES., BiA1024MB, TIiESEE8E| 4000 MB,
e num_parallel worker: SO0SSEIEHIEHFEX PHITERLENNE, SEE12I8, BIAHLHS.

T B0 bR 2

FUNCTION oss_fdw_list_file (relname text, schema text DEFAULT ‘public’)

o ATFREBEANIMERRFTITAHI 0SS B4 RIS RN,
o XHRNHNBENZFT,

select * from oss_fdw list file('t oss');
name | size
________________________________ o
oss test/test.gz.l | 739698350
oss_test/test.gz.2 | 739413041
oss_test/test.gz.3 | 739562048

(3 rows)

HBhIhBE
oss_fdw.rds_read_one_file: EIEERXT, EEEMIELENXE, REF, ZIIMBEREHIESADRLEXMIZESN
X4,

51an, set oss_fdw.rds_read_one_file = ‘oss_test/example16.csv.1’;

set oss_fdw.rds read one file = 'oss test/test.gz.2';
select * from oss fdw list file('t oss');
name | size
________________________________ I
oss_test/test.gz.2 | 739413041

(1 rows)

oss_fdwH #i

111 > MHRRA: 20220609



PolarDB PostgreSQL

R Pigm- o

# RUEBHEM
create extension oss_fdw;
# B8 server
CREATE SERVER ossserver FOREIGN DATA WRAPPER oss_fdw OPTIONS
(host 'oss-cn-hangzhou.aliyuncs.com' , id 'xxx', key 'xxx', bucket 'mybucket');
# Bl oss JMEBER
CREATE FOREIGN TABLE ossexample
(date text, time text, open float,
high float, low float, volume int)
SERVER ossserver
OPTIONS ( filepath 'osstest/example.csv's delimiter ', ' ,
format 'csv', encoding 'utf8', PARSE ERRORS '100');
# BIER, HMIEMEHFIXKRFD
create table example
(date text, time text, open float,
high float, low float, volume int);
# BEM ossexample EHE| example Ho
insert into example select * from ossexample;
#+ AIAER
# oss fdw REBBIEMAfEIT oss EMIXHX/N, EFMMMIIERITR.
explain insert into example select * from ossexample;
QUERY PLAN
Insert on example (cost=0.00..1.60 rows=6 width=92)
-> Foreign Scan on ossexample (cost=0.00..1.60 rows=6 width=92)
Foreign OssFile: osstest/example.csv.0
Foreign OssFile Size: 728
(4 rows)
# R example PHEIEGHEI oss H.
insert into ossexample select * from example;
explain insert into ossexample select * from example;
QUERY PLAN
Insert on ossexample (cost=0.00..16.60 rows=660 width=92)
-> Seq Scan on example (cost=0.00..16.60 rows=660 width=92)

(2 rows)

oss_fdw ERER
e 0ss_fdwE7EPostgreSQL FOREIGN TABLEAEZE T & BUSMERRIEH
o HIES NHIMAEFIPolarDB PostgreSQLS | 2 & B %R (CPUIO MEM MET ) #83%, tBFN10SSHEX,

o NIFEHIESANMEALE, BHESHIEEPolarDB PostgreSQLE| % 50SSErERegiont8E], BX{EFERIFESE 0SS endpoint

BER.

o WNRZEVMEAISQLE A ERROR: 0ss endpoint userendpoint not in aliyun white list, ZEiEH M E =S 0 H XA

endpoint, MREBNIEERR, BEITERER,
HIRGE
EAFSHHEN, BEPSHETIERRRMER:
o code: HEEKREHTTPRZESE,
e error_code: OSSHYEEIRME,
e error msg: OSSEIEEIRIER.
o req_id: #RIRIZIERMUUD, HIETEMBRBME, T Ereq_id3RiEROSST & TI2IMAEEE,
BEELTHEPHNETHRNLESEER, BNEXNERTLUEROss extiBX SR,
e (0SS help Ti|E
e PostgreSQL CREATE FOREIGN TABLE F i
e 0SS fHiRALIE
o 0SS $HIRM AL
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IDFIKEYRS &

CREATE SERVER® Y IDFIKEY{S BN R AMUT L2, AP oJLMER select * from pg_foreign server BEANER, &
KEAFNIDAKEY, BA1ES XS IDAIKEY T FRINZ LIS IDAKEYH R (FARNLAERAENZE, RARERIFA
FER) , BEEFEREUGP—HNAE, BM— T IEXE, SERELFALRERS.

RENNBEZNESNT:

postgres=# select * from pg foreign server ;

srvname | srvowner | srvfdw | srvtype | srvversion | srvacl
srvoptions
——————————— B B B
ossserver | 10 | 16390 | I | {host=oss-cn-hangzhou-zmf.aliyuncs.com, id

=MD5xxXxXxxXXxX; key=MD5xxxxxxxx, bucket=067862}

NEENERKBSUMDSFL (BEEAlen, len%8==3) , XESHZEBEARSBRNE, BRAF A gELIEMDSF L
BIKEYFIID,

16.2. A pg_pathmani&

AN B pg_pathmaniBEEi—L % WA,

a6 B
B Eil{giggl

ATIRSHTXEMMAE, PolarDB PostgreSQLS|Z5| N7 pg_pathmaniifh., ZiE4—R 0 XEEES, 12E T XMAAN
.

tlZpg_pathmaniEH4§ B

test=# create extension pg pathman;
CREATE EXTENSION

BEECRENTE

UTHLuIEEERENT B, EuLlEEEIpg_pathman B EAERRA.
test=# \dx

List of installed extensions
Name | Version | Schema | Description

———————————— t—————t
pg_pathman | 1.5 | public | Partitioning tool for PostgreSQL
plpgsqgl | 1.0 | pg_catalog | PL/pgSQL procedural language
(2 rows)

BHAR

PolarDB PostgreSQLE| R R BHELEHTAR, LURMERFENRRERS. MULEEAUEEESN, BE:
o FHRX NEREIBIIRA.

o WITSQURAEHGS, MTAR:

ALTER EXTENSION pg pathman UPDATE;
SET pg_pathman.enable = t;

e

o BRIXIFHASHA X . RANGESM X,

o IRFEHMNXEE (BEERFFEONENKX, BHRERHEIBIIRE) , IFIHXEE BEIRHIW, KEEM
EPTEIIRE, AENIRXERIE) .

o YRMNA/XFEREBEFEN, float. dateAREMERAXE, GFBHEXHdomain,

o BRMAHREZHEIEI (JOINs, subselects &) .
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e {FM RuntimeAppend & RuntimeMergeAppend HEXHEITRLMTHENKiERE,

® partitionFilter : —MBEMMNBBAMERZRERASE,

o RHBEMFENK (BEINXZIFRANGENXXK) ,

o XHF copy from/to HEEBRHEANKXE, REME.

o XFAXFERNEN, BERMMAR, NEAREEFTXFE, WABWHMEXMILZRE, SFFE—ENMERN,
o AVHFEEXEERY, EUESMXNSBHMEK.

o FEENCBNKRE, UREEBENEERFBHEEEAIBIINKE,

o TIEFDW, BEEESH pg_pathman.insert into fdw=(disabled | postgres | any fdw) X #Fpostgres_fdwai{EE
FDW,

BtRE

o HEXMEME

o TXER

s SENXER

B, B8 NLGitHUb,

HXMBEME

pg_pathmanfE A REREF X E, HACET LA, TUEENXZNRE, E4AUT:

1. pathman_config

CREATE TABLE IF NOT EXISTS pathman config (

partrel REGCLASS NOT NULL PRIMARY KEY, -- FFKoid
attname TEXT NOT NULL, -- 9XFIH

parttype INTEGER NOT NULL, -- ZXZE (hash or range)
range_interval TEXT, -- rangef XM interval

CHECK (parttype IN (1, 2)) /* check for allowed part types */ );

2. pathman_config_params

CREATE TABLE IF NOT EXISTS pathman config params (

partrel REGCLASS NOT NULL PRIMARY KEY, -- Eoid

enable parent BOOLEAN NOT NULL DEFAULT TRUE, -- e&EfiiididigEr

auto BOOLEAN NOT NULL DEFAULT TRUE, -- insertBBEBEIT BREENSEX
init callback REGPROCEDURE NOT NULL DEFAULT 0); -- create partitionBtRIEIAEEoid

3. pathman_concurrent_part_tasks

-- helper SRF function
CREATE OR REPLACE FUNCTION show_concurrent part tasks()
RETURNS TABLE (

userid REGROLE,
pid INT,
dbid OID,
relid REGCLASS,
processed INT,
status TEXT)
AS 'pg pathman', 'show concurrent part tasks internal'

LANGUAGE C STRICT;
CREATE OR REPLACE VIEW pathman_ concurrent part_ tasks
AS SELECT * FROM show_concurrent part tasks();

4. pathman_partition_list
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—- helper SRF function
CREATE OR REPLACE FUNCTION show partition list()
RETURNS TABLE (

parent REGCLASS,

partition REGCLASS,

parttype INT4,

partattr TEXT,

range min TEXT,

range max TEXT)
AS 'pg_pathman', 'show partition list internal'
LANGUAGE C STRICT;
CREATE OR REPLACE VIEW pathman partition list
AS SELECT * FROM show partition list();

STXERE

1. RANGEST X
AOTEERHAXRUZERS X, HPRPUUEEERE. BF. 2N, ERHEXNT:

create_range partitions(relation REGCLASS, -- FEFROID

attribute TEXT, -- XA

start value  ANYELEMENT, -- FFH&f&

p_interval ANYELEMENT, -- [E)ff; EEEE, EBAFERENSIXE

p_count INTEGER DEFAULT NULL, -- #ZDPK

partition data BOOLEAN DEFAULT TRUE) -- m=XULEEHIENERIBISK, FEINX
ZfER, BiVERIEEERRITR ( 'ﬂafﬁpartitionitableiconcurrently() )
create_range partitions(relation REGCLASS, -- FEFROID

attribute TEXT, -- SXFIE

start value  ANYELEMENT, -- FFH&f&

p_interval INTERVAL, —— [8)f8; interval &, AFHESXE

p_count INTEGER DEFAULT NULL, -- #ZDPK

partition data BOOLEAN DEFAULT TRUE) -- m=XRUBFHIENERIBISK, FEINX

ZfEH, BiERIEELHER ( 'ﬂafﬁpartitionftableiconcurrently() )

BHEANULEERAE. XE. BF, HEXNT:

create partitions from range(relation REGCLASS, -- EZROID

attribute TEXT, -- SX5IE

start value ANYELEMENT, -- FF&{E

end_value ANYELEMENT, -- &R{E

p_interval ANYELEMENT, -- [@fF; ER%EE, EaEREENIRXE

partition data BOOLEAN DEFAULT TRUE) -- RHUMEHEMERIBIISKX, T
BNGXAER, BiERAIFEERRER ( BMpartition table concurrently() )
create partitions from range (relation REGCLASS, -- EZROID

attribute TEXT, -- SX5IE

start value ANYELEMENT, -- FF&{E

end_value ANYELEMENT, -- Z&R{E

p_interval INTERVAL, —— jElff@; interval &, BAFHEISXRER

partition data BOOLEAN DEFAULT TRUE) -- R&RVABHEMERIBISIK, T

BiIGXAER, BINERIEEENNER ( iﬁ]ﬁﬁpartition_table_concurrently() )

AN TR

BEFESXER

postgres=# create table part test(id int, info text, crt time timestamp not null); -- ZFEXFIKUFABnot n
PIRESES

CREATE TABLE

BA—H#UNEE, RINBEEBRIETHER

postgres=# insert into part test select id,md5 (random()::text),clock timestamp() + (id||' hour')::inter
val from generate series(1,10000) t(id);

INSERT 0 10000

postgres=# select * from part test limit 10;

id | info | crt time
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1 | 36feladedaabb848caec4941£87d443a | 2016-10-25 10:27:13.206713
2 | c7d7358e196a9180efb4d0al0269c889 | 2016-10-25 11:27:13.206893
3 | 005bdb063550579333264b895df5b75e | 2016-10-25 12:27:13.206904
4 | 6c900a0fc50c6ed4dalae95447¢89dd55 | 2016-10-25 13:27:13.20691
5 | 857214d8999348ed3cb04690520dc8e5 | 2016-10-25 14:27:13.206916
6 | 4495875013e96e625afbf2698124ef5b | 2016-10-25 15:27:13.206921
7 | 82488cf7e44£f87d90879c70a9ed407d4 | 2016-10-25 16:27:13.20693
8 | a0b92547c8£f17£79814dfbb12b8694a0 | 2016-10-25 17:27:13.206936
9 | 2ca09e0b85042b476£c235e75326b41b | 2016-10-25 18:27:13.206942
10 | 7eb762elefidcab5fafd13£236dff93d | 2016-10-25 19:27:13.206947
(10 rows)
AR
1. PRFIHBFEnot nullLR
2. HEANMEGNEBRERNMEIER
BENX, SN PXRES11ANEERE
postgres=# select
create range partitions('part test'::regclass, -- ERo1D
'crt_time', - SK5IH
12016-10-25 00:00:00"::timestamp, -- FFUA(E
interval 'l month', —- [8IfF; interval K, AFHEISXE
24, -- ALK
false) ; -- FEBEIE
NOTICE: sequence "part test seq" does not exist, skipping
create_range partitions
24
(1 row)
postgres—# \d+ part test
Table "public.part test"
Column | Type | Modifiers | Storage | Stats target | Description
—————————— o i ———- i ———- i B ettt
id | integer | | plain | |
info | text | | extended | |
crt_time | timestamp without time zone | not null | plain | |

Child tables: part_test 1,
part test 10,
part test 11,
part_test 12,
part_test 13,
part_test 14,
part_test 15,
part_test 16,
part test 17,
part test 18,
part_test 19,
part_test 2,
part test 20,
part_test 21,
part_test 22,
part test 23,
part test 24,
part_test 3,
part_test 4,
part test 5,
part_test 6,
part_test 7,
part test 8,
part test 9

HATFAREIBHIE, FUSIEREER

postgres=# select count (*) from only part test;

count
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FRVIVAVAV]

(1 row)
ERIBEERNTREND
partition table concurrently(relation REGCLASS, -- E¥#Fo1iD
batch size INTEGER DEFAULT 1000, -- —1ESHEIBZIER
sleep time FLOAT8 DEFAULT 1.0) - REBITPILMET, ARIEZSABERIKE, FEideoR
BHES.
postgres=# select partition table concurrently('part test'::regclass,
10000,
1.0);

NOTICE: worker started, you can stop it with the following command: select stop concurrent part task('
part_test');

partition table concurrently

(1 row)
IBERGE, TRBIEELSET, £PESKH
postgres=# select count (*) from only part test;

count

(1 row)
BIBEBEME, BNERER, IERTIHRASHRERT
postgres=# select set enable parent ('part test'::regclass, false);

set_enable parent

(1 row)
postgres=# explain select * from part test where crt_time = '2016-10-25 00:00:00'::timestamp;
QUERY PLAN

Append (cost=0.00..16.18 rows=1 width=45)
-> Seq Scan on part test 1 (cost=0.00..16.18 rows=1 width=45)
Filter: (crt time = '2016-10-25 00:00:00'::timestamp without time zone)

(3 rows)

@ 8 7ERANGES REFERTRED, BIVE:
o ARFHAENOt nUlLER,
o HRAMMFEEEECENREILR.
o fERAIFEEXITBRED.
o MIEIBRME, ZREX.

2. HASHA X
BT EERYARNEBESK, TTLUEEERE. BF. 7R 4, BANT:
create_hash partitions(relation REGCLASS, -- EROID
attribute TEXT, -- SX5IE
partitions count INTEGER, -- TEREZ DA PK
partition data  BOOLEAN DEFAULT TRUE) -- RHMAEHENERIBISK, FTEIN
XAfER, BIUERIEEENRER ( AApartition table concurrently() )
I TR
RBESXHER
postgres=# create table part test(id int, info text, crt time timestamp not null); -- FEFIATRE ot
null£ysk

CREATE TABLE

BA—#NREE, EMESERIETHER

postgres=# insert into part test select id,md5(random()::text),clock timestamp() + (id||' hour')::inter
val from generate series(1,10000) t(id);

INSERT 0 10000

postgres=# select * from part test limit 10;

id | info | crt time
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e o
1 | 29cededc70dbfbe78912beb7cd4cc95c2 | 2016-10-25 10:47:32.873879
2 | e0990a6fb5826409667c9%eb150fef386 | 2016-10-25 11:47:32.874048
3 | d25£577a01013925c203910e34470695 | 2016-10-25 12:47:32.874059
4 | 501419c3f7c218e562b324albebfelad | 2016-10-25 13:47:32.874065
5 | 5e5e22bdf110d66a5224a657955bal58 | 2016-10-25 14:47:32.87407
6 | 55d2d4fd5229a6595e0dd56e13d32bed | 2016-10-25 15:47:32.874076
7 | 1dfb9%a783af55b123c7a888afeleb950 | 2016-10-25 16:47:32.874081
8 | 4leeb0bf395a4able08691125ae74bff | 2016-10-25 17:47:32.874087
9 | 83783d69cc4f9bb41a3978fe%el3d7fa | 2016-10-25 18:47:32.874092
10 | affc9406d5b3412ae31£7d7283cdal0dd | 2016-10-25 19:47:32.874097
(10 rows)
AR
1. SEFBAEnot nul1LIR
BlE128M AR
postgres=# select
create_hash partitions('part test'::regclass, -- EFRo1p
'crt_time', -- HX5IH
128, - TEHRS I
false) ; -- REBHE

create_hash partitions

(1 row)
postgres=# \d+ part test
Table "public.part test"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— o + ———- + ———- + B e
id | integer | | plain | |

info | text | | extended | |

crt_time | timestamp without time zone | not null | plain | |

Child tables: part_test O,
part test 1,
part test 10,
part_test 100,
part_test 101,
part test 102,
part_test 103,
part_test 104,
part test 105,
part test 106,
part_test 107,
part_test 108,
part test 109,
part_test 11,
part_test 110,
part test 111,
part_test 112,
part_test 113,
part_test 114,
part test 115,
part_test 116,
part_test 117,
part test 118,
part_test 119,
part_test 12,
part_test 120,
part test 121,
part_test 122,
part_test 123,
part test 124,
part test 125,
part test 126,
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part_test 127,
part_test 13,
part_test 14,
part test 15,
part_test 16,
part_test 17,
part test 18,
part_test 19,
part_test 2,

part_test 20,
part test 21,
part_test 22,
part_test 23,
part test 24,
part_test 25,
part_test 26,
part test 27,
part test 28,
part_test 29,
part_test 3,

part test 30,
part_test 31,
part_test 32,
part_test 33,
part test 34,
part_test 35,
part_test 36,
part test 37,
part_test 38,
part_test 39,
part test 4,

part test 40,
part_test 41,
part_test 42,
part test 43,
part_test 44,
part_test 45,
part test 46,
part test 47,
part_test 48,
part_test 49,
part test 5,

part_test 50,
part_test 51,
part test 52,
part test 53,
part_test 54,
part_test 55,
part test 56,
part_test 57,
part_test 58,
part test 59,
part test 6,

part_test 60,
part_test 61,
part test 62,
part_test 63,
part_test 64,
part test 65,
part test 66,
part_test 67,
part_test 68,
vart test 69.

119
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part

_test 7,
part test 70,
part_test 71,
part_test 72,
part test 73,
part test 74,
part_test 75,
part_test 76,
part test 77,
part_test 78,
part_test 79,
part test 8,
part test 80,
part_test 81,
part_test 82,
part test 83,
part_test 84,
part_test 85,
part test 86,
part test 87,
part_test 88,
part_test 89,
part test 9,
part_test 90,
part_test 91,
part test 92,
part test 93,
part_test 94,
part_test 95,
part test 96,
part_test 97,
part_test 98,
part test 99

BAFREBHIE, FRIUIBEEER

postgres=# select count (*) from only part test;

count
10000
(1 row)
fERIEEERATHED
partition table concurrently(relation  REGCLASS, -- FEFRoID
batch size INTEGER DEFAULT 1000, -- —EZHETBZCER
sleep time FLOAT8 DEFAULT 1.0) -- RIBITHIRMES, KIRZSABXRIKE, FideoX
BHES.
postgres=# select partition table concurrently('part test'::regclass,
10000,
1.0);

NOTICE: worker started, you can stop it with the following command: select stop_concurrent part_ task('
part_test');
partition table concurrently

(1 row)
IBERGE, TRBIEELLET, £PESKRH
postgres=# select count (*) from only part test;

count

(1 row)
BIEEB MG, BNERER, IERTITURASHRERT
postgres=# select set enable parent ('part test'::regclass, false);

set_enable parent
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\LoLvwy
RERNMFX
postgres=# explain select * from part test where crt_time = '2016-10-25 00:00:00"'::timestamp;
QUERY PLAN
Append (cost=0.00..1.91 rows=1 width=45)
-> Seq Scan on part test 122 (cost=0.00..1.91 rows=1 width=45)
Filter: (crt time = '2016-10-25 00:00:00'::timestamp without time zone)
(3 rows)
SERLRMT
REMpg pathmanBEITERE T #R, MRBEAMYE, select * from part test where crt time = '2016-10-25 00:00
100" : :timestamp; XMEERBFRETHIES XK,
postgres=# \d+ part test 122
Table "public.part test 122"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— T e L L L t ———- t ———- t e EE e S e L L e et
id | integer | | plain | |
info | text | | extended | |
crt time | timestamp without time zone | not null | plain | |
Check constraints:
"pathman part test 122 3 check" CHECK (get hash part idx(timestamp hash(crt time), 128) = 122)

Inherits: part test

@ 3 EHASHAREBATRSD, BV
o HRFIMFANOt nUllLIER,
o EAIFEENEREO.
o HIEEBRENE, EREEX.
o pg_pathmanA&ZHIFRIEXMS L, AL select * from part_test where crt_time = '2016-10-25 0
0:00:00"::timestamp; XHNSEMEERTFHASHA XA,
o HASHAXZIRF/IRFint£EHF, SERHASHREE N,

3. HIEEBESK
MREBDXEN, REEXRHEIBINK, BATUMERAEEEXANERED, SHEIBISX., BENT:

with tmp as (delete from FF limit xx nowait returning *) insert into 9K select * from tmp
HEMA select array agg(ctid) from ER limit xx for update nowati HITIRT ABMITdeleteMlinserto

REIEONT:
partition table concurrently(relation  REGCLASS, -- EFoI1D
batch size INTEGER DEFAULT 1000, -- —PEZHETBZIER
sleep time FLOAT8 DEFAULT 1.0) -- RIFTHIEMET, AKRIEZABRIRE, FideoR
BHES.
I TR
postgres=# select partition table concurrently('part test'::regclass,
10000,
1.0);

NOTICE: worker started, you can stop it with the following command: select stop_concurrent part task('
part_test');

partition table concurrently

WMREFIEEBES, BRANTREED:

stop_concurrent part task(relation REGCLASS)

BEERANKEIBES.
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postgres=# select * from pathman concurrent part tasks;

userid | pid | dbid | relid | processed | status

4. HREBENSK
WRENMIRAK, BARABIARK, AJMERWTHEZE (BRMXSHFRANGES RE) !

split range partition(partition REGCLASS, -- 73Xoid
split_value  ANYELEMENT, - SRE
partition name TEXT DEFAULT NULL) -- REMEMNSXRE
BTN

postgres=# \d+ part test
Table "public.part test"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— B et + ——— + ——— + e A E e
id | integer | | plain | |

info | text | | extended | |

crt time | timestamp without time zone | not null | plain | |

Child tables: part_test 1,
part_test 10,
part_test 11,
part test 12,
part_test 13,
part_test 14,
part test 15,
part_test 16,
part_test 17,
part_test 18,
part test 19,
part_test 2,
part_test 20,
part test 21,
part_test 22,
part_test 23,
part_test 24,
part test 3,
part_test 4,
part_test 5,
part test 6,
part_test 7,
part_test 8,
part_test 9

postgres=# \d+ part test 1

Table "public.part test 1"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— B e + ——— + ——— + e e e
id | integer | | plain | |

info | text | | extended | |

crt time | timestamp without time zone | not null | plain | |

Check constraints:

"pathman part test 1 3 check" CHECK (crt_time >= '2016-10-25 00:00:00'::timestamp without time zone
AND crt_time < '2016-11-25 00:00:00'::timestamp without time zone)
Inherits: part test

PoES
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postgres=# select split range partition('part test 1'::regclass,
'2016-11-10 00:00:00'::timestamp, - SRME
'part_test 1 2'"); - SERA
split range partition
{"2016-10-25 00:00:00","2016-11-25 00:00:00"}
(1 row)

AREHWIRAOT:

postgres=# \d+ part test 1
Table "public.part test 1"

Column | Type | Modifiers | Storage | Stats target
—————————— o t -—— t -—— t -
id | integer | | plain |
info | text | | extended |
crt time | timestamp without time zone | not null | plain |

Check constraints:

-- 7Xoid

Description

"pathman part test 1 3 check" CHECK (crt_time >= '2016-10-25 00:00:00'::timestamp without time zone

AND crt time < '2016-11-10 00:00:00'::timestamp without time zone)
Inherits: part test
postgres=# \d+ part test 1 2

Table "public.part test 1 2"

Column | Type | Modifiers | Storage | Stats target
—————————— R e e e i ——— I ———- i —————
id | integer | | plain |
info | text | | extended |
crt time | timestamp without time zone | not null | plain |

Check constraints:

"pathman part test 1 2 3 check" CHECK (crt time >= '2016-11-10 00:00:00'"::

ne AND crt time < '2016-11-25 00:00:00'::timestamp without time zone)
Inherits: part_test

HIESANIBI S —IIE,

postgres=# select count (*) from part test 1;
count

(1 row)
postgres=# select count(*) from part test 1 2;
count

PRKXRIT:

t

Description

imestamp without time zo
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postgres=# \d+ part test
Table "public.part test"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— P o aF S ieSS S t S e I P I
id | integer | | plain | |

info | text | | extended | |

crt_time | timestamp without time zone | not null | plain | |

Child tables: part test 1,
part test 10,
part_test 11,
part_test 12,
part_test 13,
part_test 14,
part_test 15,
part test 16,
part test 17,
part_test 18,
part_test 19,
part test 1 2, - FEER
part_test 2,
part_test 20,
part test 21,
part test 22,
part_test 23,
part_test 24,
part test 3,
part_test 4,
part_test 5,
part _test 6,
part test 7,
part_test 8,
part_test 9

5. AFHEENKX
BRINZHFRANGE 7 X, AW TEO:

EEMINREAHIX, BHAREBLX
merge_range partitions(partitionl REGCLASS, partition2 REGCLASS)

RN TRER:

postgres=# select merge range partitions('part test 2'::regclass, 'part test 12'::regclass) ;

ERROR: merge failed, partitions must be adjacent

CONTEXT: PL/pgSQL function merge range partitions_internal (regclass, regclass, regclass,anyelement) line
27 at RAISE

SQL statement "SELECT public.merge range partitions internal ($1, $2, $3, NULL::timestamp without time z
one)"

PL/pgSQL function merge range partitions(regclass,regclass) line 44 at EXECUTE

FEMEBLX, IR

HBIXAUEH

postgres=# select merge range partitions('part test 1'::regclass, 'part test 1 2'::regclass) ;

merge range partitions

BHE, SMEEP—ITRE.
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postgres=# \d part_test 1 2
Did not find any relation named "part test 1 2".
postgres=# \d part_test 1

Table "public.part test 1"

Column | Type | Modifiers
__________ o
id | integer |

info | text |

crt time | timestamp without time zone | not null
Check constraints:
"pathman part test 1 3 check" CHECK (crt_time >= '2016-10-25 00:00:00'::timestamp without time zone
AND crt time < '2016-11-25 00:00:00'::timestamp without time zone)
Inherits: part_test
postgres=# select count (*) from part test 1;

count

6. AERIEEANX
MRELENERHITTHX, BREFEEMAXENE, BIMAE, —HERAEFEAX (BIEXREBEMAK) .
HEAXE, REAYREIEZSXENNiIntervalERBIR. TTATEpathman_configh&ZiFEN T KEVX I
interval, WT:

postgres=# select * from pathman config;

partrel | attname | parttype | range interval
——————————— B At
part_test | crt time | 2 | 1 mon
(1 row)

AIARED (BAAXFIEERTZE)

append_range partition(parent REGCLASS, -- EFROID
partition name TEXT DEFAULT NULL, -- HUEMISPREREZ, RIAFFEHA
tablespace TEXT DEFAULT NULL) -- FiEMSXRRBHREMINRTE, RIAFEEHAN
AT
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postgres=# select append range partition('part test'::regclass);
append range partition
public.part test 25
(1 row)
postgres=# \d+ part test 25
Table "public.part test 25"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— e e e e e e t -—— t -—— t e
id | integer | | plain | |

info | text | | extended | |

crt time | timestamp without time zone | not null | plain | |

Check constraints:
"pathman part test 25 3 check" CHECK (crt time >= '2018-10-25 00:00:00'::timestamp without time zon
e AND crt time < '2018-11-25 00:00:00'::timestamp without time zone)
Inherits: part test
postgres=# \d+ part test 24
Table "public.part test 24"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— o t —-—— t —-—— t st
id | integer | | plain | |

info | text | | extended | |

crt time | timestamp without time zone | not null | plain | |

Check constraints:

"pathman part test 24 3 check" CHECK (crt time >= '2018-09-25 00:00:00'::timestamp without time zon
e AND crt time < '2018-10-25 00:00:00'::timestamp without time zone)
Inherits: part_test

7. EELRIER X
ELEMAK, EOWT:

prepend range partition (parent REGCLASS,
partition name TEXT DEFAULT NULL,
tablespace TEXT DEFAULT NULL)
NI TR
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postgres=# select prepend range partition('part test'::regclass);
prepend range partition
public.part test 26
(1 row)
postgres=# \d+ part_test 26
Table "public.part test 26"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— e e e e e e t -—— t -—— t e
id | integer | | plain | |

info | text | | extended | |

crt time | timestamp without time zone | not null | plain | |

Check constraints:
"pathman part test 26 3 check" CHECK (crt time >= '2016-09-25 00:00:00'::timestamp without time zon
e AND crt time < '2016-10-25 00:00:00'::timestamp without time zone)
Inherits: part test
postgres=# \d+ part test 1
Table "public.part test 1"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— o t —-—— t —-—— t e
id | integer | | plain | |

info | text | | extended | |

crt time | timestamp without time zone | not null | plain | |

Check constraints:

"pathman part test 1 3 check" CHECK (crt_time >= '2016-10-25 00:00:00'::timestamp without time zone
AND crt time < '2016-11-25 00:00:00'::timestamp without time zone)
Inherits: part_test

8. HMAKX
BEARERENARFNAK, RENRNARMNEES RASEELIBERXMITUCIERI., BHRRERXTA
%, AERBHIOEELENSX, FINEEHSXEZT2010-2015858E, BIIMEHENE—I2020ENIRE, A8
EEE201582020895EE, #EAOWMT:

add_range partition(relation REGCLASS, -- F¥FRo1D
start value  ANYELEMENT, -- RCHAfH
end value ANYELEMENT, -- £%RfE
partition name TEXT DEFAULT NULL, -- bl
tablespace TEXT DEFAULT NULL) -- SEXGIBEHINRZTIET
IR
postgres=# select add range partition('part test'::regclass, -- F¥FoID
12020-01-01 00:00:00"::timestamp, -- ABIAE

12020-02-01 00:00:00"::timestamp); -- Z5R{E
add range partition
public.part test 27
(1 row)
postgres=# \d+ part test 27
Table "public.part test 27"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— R e e e e e t ——— t ——— t e A e E e
id | integer | | plain | |

info | text | | extended | |

crt time | timestamp without time zone | not null | plain | |

Check constraints:

"pathman part test 27 3 check" CHECK (crt_time >= '2020-01-01 00:00:00'::timestamp without time zon
e AND crt time < '2020-02-01 00:00:00'::timestamp without time zone)
Inherits: part test

9. MBRAX
mpENMNEESK, EOWNT:
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BRI XEHE, dNRfalse, REDREETHEE

PolarDB PostgreSQL
- DREH
- 25

drop range partition(partition TEXT,
delete data BOOLEAN DEFAULT TRUE)

Drop RANGE partition and all of its data if delete data is true.

o
I TR
MksE KR, HE\EIBIER
postgres=# select drop range partition('part test 1',6false);
733 rows copied from part test 1

NOTICE:
drop_range_partition

part test 1

(1 row)

postgres=# select drop range partition('part test 2',6 false);
720 rows copied from part test 2

NOTICE:
drop range partition

part_test 2
from part test;

(1 row)
postgres=# select count (*)

count

10000
(1 row)
BEsE X, SRLEELRER, FEBIER

postgres=# select drop range partition('part test 3',true);

drop range partition

part test 3
(1 row)
postgres=# select count (*) from part_test;
count
9256
from only part_test;

(1 row)
postgres=# select count (*)

count

REGCLASS,

drop partitions (parent
delete data BOOLEAN DEFAULT FALSE)
(both foreign and local relations)

BERFAES K, HEEERETERMEIRI TR, EONT:
Drop partitions of the parent table
If delete data is false, the data is copied to the parent table first

Default is false.

BT FTR
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postgres=# select drop partitions('part test'::regclass, false); -- MBRFIEZEXR, HFHETBIIER
NOTICE: function public.part test upd trig func() does not exist, skipping

NOTICE: 744 rows copied from part test 4

NOTICE: 672 rows copied from part test 5

NOTICE: 744 rows copied from part test 6

NOTICE: 720 rows copied from part test 7

NOTICE: 744 rows copied from part test 8

NOTICE: 720 rows copied from part test 9

NOTICE: 744 rows copied from part test 10

NOTICE: 744 rows copied from part test 11

NOTICE: 720 rows copied from part test 12

NOTICE: 744 rows copied from part test 13

NOTICE: 507 rows copied from part test 14

NOTICE:
NOTICE:
NOTICE:
NOTICE:
NOTICE:
NOTICE: rows copied from part test 20

0 rows copied from part test 15
0
0
0
0
0
NOTICE: O rows copied from part_test 21
0
0
0
0
0

rows copied from part test 16
rows copied from part_ test 17
rows copied from part test 18

rows copied from part test 19

NOTICE:
NOTICE:
NOTICE:
NOTICE:
NOTICE:
NOTICE: 0 rows copied from part test 27

rows copied from part test 22
rows copied from part test 23
rows copied from part_ test 24
rows copied from part test 25

rows copied from part test 26

drop_partitions

(1 row)
postgres=# select count (*) from part test;

count

(1 row)
postgres=# \dt part test 4

No matching relations found.

10. SENKX (EEMEMASKE)
BEENE, BEIEENENIRER, CENRSERERF—NNLEM, BFdropped columns (E&
pg_attributedd—2tE) . EOWT:

attach_range partition(relation REGCLASS, -- ERoI1D
partition  REGCLASS, -- SXFRoID
start_value ANYELEMENT, -- {CH&{E
end value ANYELEMENT) -- &RfE
AP ETR:
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postgres=# create table part test 1 (like part test including all);
CREATE TABLE
postgres=# \d+ part test

Table "public.part test"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— o t —-—— t —-—— t e
id | integer | | plain | |

info | text | | extended | |

crt time | timestamp without time zone | not null | plain | |

postgres=# \d+ part test 1
Table "public.part test 1"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— R e e t —-—— t —-—— t e
id | integer | plain | |

info | text | extended | |

crt time | timestamp without time zone not null | plain

|
|
| |
postgres=# select attach range partition('part test'::regclass, 'part test 1'::regclass, '2019-01-01 00
:00:00": :timestamp, '2019-02-01 00:00:00'::timestamp) ;
attach range partition
part_test 1
(1 row)
HESXET,
BEfflRYEXR, BERIRLAR
postgres=# \d+ part test 1
Table "public.part test 1"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— B ittt e e + ——— + ———- + B et e
id | integer | | plain | |

info | text | | extended | |

crt_time | timestamp without time zone | not null | plain | |

Check constraints:

"pathman part test 1 3 check" CHECK (crt time >= '2019-01-01 00:00:00'::timestamp without time zone
AND crt_time < '2019-02-01 00:00:00'::timestamp without time zone)
Inherits: part test

M. BHIX (BOREREBER)
BARMNERNBERXRDMIR, THERE, WIREERXR, WIRAR. EFONT:

detach _range partition(partition REGCLASS) -- BESXR, BT ER

BT FR
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postgres=# select count (*) from part test;

count

(1 row)
postgres=# select count(*) from part test 2;

count

(1 row)
postgres=# select detach range partition('part test 2');
detach range partition
part_test 2
(1 row)
postgres=# select count (*) from part test 2;

count

(1 row)
postgres=# select count (*) from part test;

count

12. KAZEIE 7 KFEpg_pathmanidif
AT BN RERFEApg_pathman, HORLWT:
disable pathman for (relation TEXT)
Permanently disable pg pathman partitioning mechanism for the specified parent table and remove the ins
ert trigger if it exists.
All partitions and data remain unchanged.
postgres=# \sf disable pathman for
CREATE OR REPLACE FUNCTION public.disable pathman for (parent relid regclass)
RETURNS void
LANGUAGE plpgsqgl
STRICT
AS $function$
BEGIN
PERFORM public.validate relname (parent relid);
DELETE FROM public.pathman config WHERE partrel = parent relid;
PERFORM public.drop triggers (parent relid);
/* Notify backend about changes */
PERFORM public.on remove partitions(parent relid);
END
$function$
I TR
postgres=# select disable pathman for('part test');
NOTICE: drop cascades to 23 other objects
DETAIL: drop cascades to trigger part test upd trig on table part test 3
drop cascades to trigger part test upd trig on table part test 4
drop cascades to trigger part test upd trig on table part test 5
drop cascades to trigger part test upd trig on table part test 6
drop cascades to trigger part test upd trig on table part test 7
drop cascades to trigger part test upd trig on table part test 8
drop cascades to trigger part test upd trig on table part test 9
drop cascades to trigger part test upd trig on table part test 10
drop cascades to trigger part test upd trig on table part test 11
drop cascades to trigger part test upd trig on table part test 12
drop cascades to trigger part test upd trig on table part test 13
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drop
drop
drop
drop
drop
drop
drop
drop
drop
drop
drop
drop

disable_pathman_

cascades
cascades
cascades
cascades
cascades
cascades
cascades
cascades
cascades
cascades
cascades

cascades

to
to
to
to
to
to
to
to
to
to
to
to

trigger
trigger
trigger
trigger
trigger
trigger
trigger
trigger
trigger
trigger
trigger
trigger

part_test upd trig
part test upd trig
part_test upd trig
part_test upd trig
part_test upd trig
part test upd trig
part_test upd trig
part_test upd trig
part test upd trig
part_test upd trig
part_test upd trig
part_test upd trig

table
table
table
table
table
table
table
table
table
table
table
table

on

on

on

on

on

on

on

on

on

on

on

on

for

(1 row)

postgres=# \d+ part test

id

info

part_test_14
part test 15
part_test 16
part_test 17
part_test 18
part test 19
part_test 20
part_test 21
part test 22
part_test 23
part_test 24
part_test 25

Stats target

Table "public.part_test"
umn | Type | Modifiers | Storage |
—————————— P e aF S aF S t
| integer | | plain |
| text | | extended |
crt_time | timestamp without time zone | not null | plain |

Child tables: part test 10,

part_test 11,
part_test 12,
part test 13,
part test 14,
part_test 15,
part_test 16,
part test 17,
part_test 18,
part_test 19,
part test 20,
part test 21,
part_test 22,
part_test 23,
part test 24,
part_test 25,
part_test 26,
part test 27,
part test 28,
part_test 29,
part_test 3,
part test 30,
part_test 31,
part_test 32,
part test 33,
part test 34,
part_test 35,
part_test 4,
part test 5,
part_test 6,
part_test 7,
part test 8,
part test 9

postgres=# \d+ part_test 10

Col

umn |

Table "public.part test 10"

—————————— e .

id

info

| integer
| text

Modifiers

Storage |

Stats target

crt time | timestamp without time zone | not null

Check constraints:

plain |
extended |

plain |

Description

Description
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"pathman part test 10 3 check" CHECK (crt time >= '2017-06-25 00:00:00'::timestamp without time zon
e AND crt_time < '2017-07-25 00:00:00'::timestamp without time zone)
Inherits: part test

FEHApg_pathmani& s, BERXRMAERASEWN, REpg_pathmaniE AN Acustom scanifiTitkl. ZH
pg_pathmani& /g (T T

postgres=# explain select * from part test where crt time='2017-06-25 00:00:00'::timestamp;
QUERY PLAN
Append (cost=0.00..16.00 rows=2 width=45)
-> Seq Scan on part test (cost=0.00..0.00 rows=1 width=45)

Filter: (crt_time = '2017-06-25 00:00:00'::timestamp without time zone)
-> Seq Scan on part test 10 (cost=0.00..16.00 rows=1 width=45)
Filter: (crt time = '2017-06-25 00:00:00'::timestamp without time zone)

(5 rows)
(]) FE disable pathman for /ﬁﬁﬂﬁﬁéﬂz, EEER,

ERTXER

1. ZERERX
HERNYELTIBIOKE, TUERER, EORKNT:

set_enable parent (relation REGCLASS, value BOOLEAN)

Include/exclude parent table into/from query plan.

In original PostgreSQL planner parent table is always included into query plan even if it's empty which
can lead to additional overhead.

You can use disable parent() if you are never going to use parent table as a storage.

Default value depends on the partition data parameter that was specified during initial partitioning in
create range partitions() or create partitions from range() functions.

If the partition data parameter was true then all data have already been migrated to partitions and par
ent table disabled.

Otherwise it is enabled.

R INNis

select set enable parent ('part test', false);

2. B RAK
BEARE, ATFEHT BRAR. IRMBANSEAEEENITKERR, SEHUESK,

set auto(relation REGCLASS, value BOOLEAN)
Enable/disable auto partition propagation (only for RANGE partitioning) .
It is enabled by default.

BTN

postgres=# \d+ part test
Table "public.part test"

Column | Type | Modifiers | Storage | Stats target | Description
—————————— e + ——— + ——— + e A C e
id | integer | | plain | |

info | text | | extended | |

crt _time | timestamp without time zone | not null | plain | |

Child tables: part_test 10,
part_test 11,
part_test 12,
part test 13,
part_test 14,
part_test 15,
part test 16,
part_test 17,
part test 18,
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part_test 19,
part_test 20,
part_test 21,
part test 22,
part_test 23,
part_test 24,
part test 25,
part_test 26,
part_test 3,
part test 4,
part test 5,
part_test 6,
part_test 7,
part test 8,
part_test 9
postgres=# \d+ part_test 26

Table "public.part test 26"

Column | Type | Modifiers

Storage

| Stats target

__________ N VSN SN " e
id | integer |
info | text |
crt_time | timestamp without time zone | not null

Check constraints:

"pathman part test 26 3 check" CHECK (crt time >=
e AND crt_time < '2018-10-25 00:00:00'::timestamp without time zone)

Inherits: part_ test
postgres=# \d+ part test 25

plain
extende

plain

Description

fom o

d |
I

'2018-09-25 00:00:00"::timestamp without time zon

Table "public.part test 25"

Column | Type | Modifiers | Storage | Stats target
—————————— B it e + ——— + ———-
id | integer | | plain |
info | text | | extended |
crt_time | timestamp without time zone | not null | plain |

Check constraints:

"pathman part test 25 3 check" CHECK (crt time >=
e AND crt_time < '2018-09-25 00:00:00'::timestamp without time zone)

Inherits: part test

Description

'2018-08-25 00:00:00'::timestamp without time zon

BA— M TFEEEIXEENE, SRENES KN interval BB RET MK, XMEETERA.

postgres=# insert into part test values (1, 'test','2222-01-01'::timestamp);

BAERGE, TRTHZHX, RERBANEBEEEAKT.

postgres=# \d+ part test

Table "public.part test"

Description

e o

Column | Type | Modifiers | Storage | Stats target
—————————— o + —-—— + —-——
id | integer | | plain | |
info | text | | extended | |
crt_time | timestamp without time zone | not null | plain | |
Child tables: part test 10,
part test 100,
part_test 1000,
part_test 1001,
(.2
@ #E ARWFEEITETESR, FABRNEHT RIS HEASNEE,

3. MEEY (SRS KENEHSME)

ERRHRESUE— T RESENMABRNEL, flm, JLAEDDLBESHID, KDODLUERIERTR, FHE

Fh, DRERHAT:
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set init callback(relation REGCLASS, callback REGPROC DEFAULT O0)

Set partition creation callback to be invoked for each attached or created partition (both HASH and RAN
GE) .

The callback must have the following signature:

part init callback(args JSONB) RETURNS VOID.

Parameter arg consists of several fields whose presence depends on partitioning type:

/* RANGE-partitioned table abc (child abc 4) */

{

"parent": "abc",
"parttype": "2",
"partition": "abc 4",
"range max": "401",
"range min": "301"

/* HASH-partitioned table abc (child abc 0) */

"parent": "abc",
"parttype": "1",
"partition": "abc 0"
}
IR
ElE& %R
postgres=# create or replace function f callback test(jsonb) returns void as
$$
declare
begin

create table if not exists rec_part ddl(id serial primary key, parent name, parttype int, partition n

ame, range max text, range_min text) ;

if ($1->>'parttype')::int = 1 then
raise notice 'parent: %, parttype: %, partition: %', $1->>'parent', $1->>'parttype', $1->>'partitio
n';
insert into rec part ddl (parent, parttype, partition) values (($1->>'parent')::name, ($1->>'parttyp
e')::int, ($1->>'partition') ::name);

elsif ($1->>'parttype')::int = 2 then
raise notice 'parent: %, parttype: %, partition: %, range max: %, range min: %', $1->>'parent', $1-
>>'parttype', $1->>'partition', $1->>'range max', $1->>'range min';
insert into rec_part ddl (parent, parttype, partition, range max, range min) values (($1->>'parent')
::name, ($1->>'parttype')::int, ($1->>'partition')::name, $1->>'range max', $1->>'range min');
end if;
end;
$$ language plpgsql strict;
Mtz
postgres=# create table tt(id int, info text, crt time timestamp not null);
CREATE TABLE

R E N RAYE R
select set init callback('tt'::regclass, 'f callback test'::regproc);
BIESX
postgres=# select
create range partitions('tt'::regclass, -- ERo1D
'crt time', -- SX5IE
12016-10-25 00:00:00"::timestamp, -- FTIA{E
interval 'l month', -- [8F%; interval FE, BFHESXER
24, -- BELIPK
false) ;

create_range partitions

(1 row)
KERRRBEEEFA
postgres=# select * from rec part ddl;

id | parent | parttype | partition | range_max range_min
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S e ShassS s +
1] tt | 2 |
2 | tt | 2 |
3| tt | 2 |
4 | tt | 2 |
5 | tt | 2|
6 | tt | 2 |
7| tt | 2 |
8 | tt | 2|
9 | tt | 2
10 | tt | 2 |
11 | tt | 2|
12 | tt | 2 |
13 | tt | 2 |
14 | tt | 2 |
15 | tt | 2|
16 | tt | 2
17 | tt | 2 |
18 | tt | 2|
19 | tt | 2|
20 | tt | 2 |
21 | tt | 2 |
22 | tt | 2 |
23 | tt | 2 |
24 | tt | 2 |
(24 rows)

R B, o
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00

tt 1
tt 2
tt 3
tt 4
tt 5
tt 6
tt 7
tt 8
tt 9
tt 10
tt 11
tt 12
tt 13
tt 14
tt 15
tt 16
tt 17
tt 18
tt 19
tt 20
tt 21
tt 22
tt 23
tt 24

2016-11-25
2016-12-25
2017-01-25
2017-02-25
2017-03-25
2017-04-25
2017-05-25
2017-06-25
2017-07-25
2017-08-25
2017-09-25
2017-10-25
2017-11-25
2017-12-25
2018-01-25
2018-02-25
2018-03-25
2018-04-25
2018-05-25
2018-06-25
2018-07-25
2018-08-25
2018-09-25
2018-10-25

16.3. fEA 3571

A AEAN B PolarDB PostgreSQLS | ZNA/Z A XM ia MR BE X P X558,

BERPX5E

JUERATENGS, BRERXSE:

CREATE EXTENSION zhparser;

CREATE TEXT SEARCH CONFIGURATION testzhcfg

(PARSER = zhparser) ;

2016=10-25
2016-11-25
2016-12-25
2017-01-25
2017-02-25
2017-03-25
2017-04-25
2017=05=25
2017-06-25
2017-07-25
2017-08-25
2017-09-25
2017-10-25
201 7=11=25
2017-12-25
2018-01-25
2018-02-25
2018-03-25
2018-04-25
2018-05-25
2018-06-25
2018-07-25
2018-08-25
2018-09-25

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

ALTER TEXT SEARCH CONFIGURATION testzhcfg ADD MAPPING FOR n,v,a,i,e,l WITH simple;

- AN SHIRE

alter role all set zhparser.multi short=on;

-~

SELECT * FROM ts parse ('zhparser',

RERENEZIRME N E. 2001F, REEHFNTEAMENZLME. EFEHSZRBREATE. PREFEMEERES

EffFEHS BRI RN ERT, BASHHREEREIRERR. "),

'hello world! 2010 RIEEZGELETCENREEBE, MPREBUSHHMA T

SELECT to_tsvector ('testzhcfg', “"SEREBEMATHREEAFFATIA, BXFNFEEEMEURRTRRSBUESE, B3
MR EENREREKIBIFELR, "FHREEG. EMER, 52011585, 201 28NREEREEASRE LNENBEATIE, ) ;

SELECT to_tsquery('testzhcfg', 'REEZEREN');
MEAMAETENERSINGENT:

--AT1RMnane FEEBIR L XS]

create index idx tl on tl using gin (to_tsvector ('zhcfg',upper (name) ));

——EAEXEs|

select * from tl where to tsvector('zhcfg',upper (tl.name)) Q@ toftsquery('zhcfg','(EEUQ)') ;

B E X § X 5318 i) £
BENXPXATER, RWT:
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-- WENDEER

SELECT to_tsquery('testzhcfg', 'fREEEZREEN")
-- FEEXSNAAEEENNNSIE

insert into pg ts custom word values ('{RPEE®E')
-- ERASIEER

select zhprs sync dict xdb();

-- BHIERE

\c

-- BTN, AMREAMNS RS

SELECT to_tsquery ('testzhcfg', "REEREEN")

FEAEEXMENFEESHNT:

o REIF—BAAZFEENME, BHEIEAARMLE, DAFEMIHEEINECEZAH, BEXTESHRENH/IFEHEH
EF‘E{’EﬁiD

o EMANRAKEN128ZFT, BHESKSEN.
o EBMEMEAZFEHANIT select zhprs _sync_dict_xdb () ; HEEHEEETSEH,

16.4. {EHplprofilerf&

R LAfE A plprofiled& £ XF PolarDB Post greSQLE | EE &£ BE M ITH BE 4T,

:ug{-— B
poes EﬁiPostgresﬁﬁ%ﬁ%ﬁﬁﬁ&ﬂ’]Hﬂlae, BRKRIPostgreSQLEYPL/PGSQLE BRIME, MERHIE( o 07 o] SEiE AL M Bk
i, ENEEBERNT:
o OIBEA—FERIITRERR, HRSRERELTE
o [ENLHELAME ARSI,
o HFERF MM T AERE
BERT, ERMRERBIEXBAIAF (2HSchema, FiHEE. SQUEA) FHBr= (pldebugger) BIFiEITHE

T, HIENEKEREN. HEDENRNR (NFLANE— EE, BEEXTEHBHERR) , BHERTEE -1 EFNH
BN, REEEHRDIEROMAT.

plprofiler24t 7 —ME &M PL/PGSQLES I RER E AT, BT AIPL/PGSQLEY M AERRSA, LR TTLAST X MRS R . FhEIT 2
fSchemaZE gt Tk, ESXTFRHEMNER, BSMplprofiler,

HEETE
@ 88 LA TFRAERAIGER FLnuxR A Mac 0SR 4,

1. MGitHUb3REX plprofilerf&Hg .,
2. BHTEWKIE,

export PGHOST=<polardb_host>

export PGPORT=<polardb port>

export PGUSER=<polardb user>

export PGPASSWORD=<polardb password>

export PGDATABASE=pgbench plprofiler

export PLPROFILER PATH=<path-to-plprofiler>
export USE_PGXS=1

export PATH=<path-to-plprofiler>/bin:$PATH

@ 38 EETHPIEESERSRNETEESER, IMAEEESHIES NEE DB BB,

3. BARIRHER, REZFHRRE, BERINT,

cd $SPLPROFILER PATH/python-plprofiler
python setup.py install #sudo python setup.py install, or using 'pip install plprofiler'
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4. BRPolarDB PostgreSQLS | 4R E, CIBREUBENEY, BRIERGIUT.,

> CREATE DATABASE pgbench plprofiler;
> \c pgbench plprofiler
> CREATE EXTENSION plprofiler;

5. EERATIENE. HENRH.

cd $SPLPROFILER PATH/examples
bash prepdb.sh

M RES A
1. iBf7plprofilersp S HATHRED T, HIWT:

plprofiler run --command "SELECT tpcb(l, 2, 3, -42)" --output tpcb-testl.html

@ 388 Hthtpcb-test1.htmio B AL S 47 B He btk

2. BYRAESHARERE, TMEYSTAERERMEMINRE, KB, fREER, EXEEREERLT,
Bcurrentfl
= PL Profiler Report for current

tabstop = 8
svg_width = 1200
table_width = 80%
desc = <h1>PL Profiler Report for current</hi>

<p>

<l-—— description here ——>

</p>

"/var/folders/y1/ggémhzn55q7_9r4ff_3w2m4r0000gp/T/tmpzgibNU. tmp.conf" 10L, 182C
3. {EAN LRI Htpcb-test1.html, TTFR.
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PL/pgSQL Call Graph

PL Profiler Report for current

List of functions detailed below

public.tpcb()_oid=24921
public.tpcb_fetch_abalance()_0id=24923
public.tpcb_ins_history() 0id=24926
public.tpcb_upd_accounts()_oid=24922
public.tpcb_upd_branches()_0id=24925
public.tpcb_upd_tellers()_oid=24924

All 6 functions (by self_time)
Function public.tpcb_upd_accounts() 0id=24922 (show)

self_time = 29,260 ys
total_time = 46,923 us
public.tpcb_upd_accounts (par_aid integer,

par_delta integer)
RETURNS integer

Function public.tpcb_fetch_abalance() 0id=24923 (show)

MEAFXEE DO LIE H & IR R 2 tpcb_fetch abalance , AN HER NS ERERS| SHMEEE,
B tpcb upd accounts MAEEHRRE, ERZRHUTHERZI FRANKNSEEREE, TEMMMEFRYEEEE

BEBIEHE.

- BIERSIZTHARMK, REMT.

psql
> CREATE INDEX pgbench_accounts_aid_idx ON pgbench_accounts (aid);

. BIR#fTplprofilerin & TIHERER T, BHRUT.

PL Profiler Report for current
PL/pgSQL Call Graph

PL Profiler Report for current

(PUBIICHEREBRIASIIIN public.tpcb_upd_accounts() 0id=24922 public.tpcb_upd_bra..  [public:tpeb upd tell.:

List of functions detailed below

« public.tpcb() 0id=24921
public.tpcb_fetch_abalance()_oid=24923
public.tpcb_ins_history() oid=24926
public.tpcb_upd_accounts() oid=24922
public.tpcb_upd_branches() 0id=24925
public.tpcb_upd_tellers() oid=24924

All 6 functions (by self_time)
Function public.tpcb_upd_accounts() oid=24922 (show)

self_time = 695 s
total_time =813 us

public.tpch_upd_accounts (par_aid integer,
par_delta integer)

RETURNS integer

B EEPREETTUEY, tpcb fetch abalance TERMERM. HFRKT tpcb fetch _abalance ,  tpcb
_upd accounts BT EEEET .
MRFEHE, BARRREHMEL AL, MRREXEFE, ETLUESHE NGB KL D7 H I RERBUHATIRAC

16.5. £ A pldebuggerifft

139
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PolarDB PostgreSQLE | & Sz i3 f21ES, HIMPLPpGSQL. PL/Python, PL/Perl, PL/Tcl, PL/Java%%, #Ra]LAEFAIX
LT IRIES G N R FMIT 2, PolarDBIZfit T pldebuggeri@it:, TTAFEXEFM#IIRE,

AR &Y
pgAdmin 4% FPiERAZ EAVAIOR U LA, (T THpgAdmin 4i5E8 R pgAdmin FE 7T,

PolarDB3fpldebuggerfE - HIEZLH T TIRE], SAERKRSUUEH=ZTERER, NRAVSERBEEL=MIRE
By, BRIIEKRERRS.

B, HpEA=1debuggerBiliEE, IWHENMIXEETEERET,

EUFER LS
1&{# A polar_superuserf P a4 T IR SR .

AUXA—NEREBTHEE

postgres=# CREATE EXTENSION if not exists pldbgapi;
CREATE EXTENSION

EREY

1. {EApgAdmin 4i%E#PolarDBERY, BIKRIEES s EiieEE,
2. REISEREE, ARIZEE, EEDebugging > Debug.,

@Admin File~ Objectv Toolsv Help v

Browser L] Dashboard Properties SQL  Statistics Depe
v & Servers (1) = =

v (& pldebugger
v = Databases (2)

©C & o/ 0

debugger_test(i integer)

> ) Domains
> [} FTS Configurations
> [ FTS Dictionaries

> =*polardb_admin il
v == postgres 2 declare
> [ Casts 3 v_result dint;
> 4 Catalogs 4 begin
> [ Event Triggers 3 v_result := 0;
B 2 6 if i<0 then
gztr:::;:m Wrappers 7 raise notice 'Please enter i >=
> ©Languages (1) Create 5 [ePETOR 15
’ %QSCherr;Ts v Refresh i loop
v ublic E
<;>Z¢Cc>lla\tions Delete/Drop P v_result + x;

Drop Cascade

isult:

> AaFTS Parsers Scripts » ariables  Messages Resul
> [0 FTS Templates Restore...
> [ Foreign Tables Query Tool...
v {{z Functions (21) Properties...
{=} debugger_test(i integer)
= 1 ko £lALIT A b himime ALIT himime ALIT X
3. Eiit, BIoIEpgAdmin 4t {EH pldebuggeri@ift.
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E =0 @@ 2 0O

debugger_test(i integer)

1

2 declare

5 v_result int;

4 begin

5 v_result := 0;

6 if i<0 then

7 raise notice 'Please enter i >=0.';
8 raise exception '';

9 end 1if;
10 for x in 0..7 loop
11 @v_result := v_result + x;
12 end loop;
i3 return v_result;
14 exception

Parameters  Local variables Messages Results  Stack

Name Type Value
v_result integer NULL
X integer NULL
sqlstate text NULL

o 1pgAdmin4ﬁEE1ﬂﬂ@§ﬂ§ﬁﬁ$§¢, 1@&1&5@5&%@&&?‘?%&%&, 15”!2[1 step into/over . continue . 7][]
IR R ARIS IE SR E,

o fEpgAdmin 4AREEH, AITUEEBLLETERNBHEBEE . WLERURBLUEE,
i & R U =
PolarDBIR % 7 pldebuggenBit E ISR RS, BIMERZRMEE CHNBLEENKINRENRAEE,

postgres=# select * from polar monitor pldebugger count();

current_connection | max connection

® current connection ! LEIEEREEER.
. max_connection AR KR ERE .

BELULREATTEY, HaIEATMEERNERE. BF—Ppldebuggerfid SERBMEREL, TTUELHULRASE=
MEFiEIR P pldebuggeri#ti®; &REARIFE =" pldebugger@iitiz,

16.6. £ pg_roaringbitmapi&#

RoaringBitmap2 —MEFIE, HEitset FWAH, EWAH, ConciseZ &4 EMMIE, 4 EH ST, RoaringBitmapd] T
RURFEEMENEGT, NRESRTEAEENEESENERSIEE, EEMAETNBYRTAERENME,

elFESnaes

postgres=# CREATE EXTENSION if not exists roaringbitmap;
CREATE EXTENSION

EERHRE

postgres=# \dx

List of installed extensions

Name | Version | Schema | Description
——————————————— B At e
plpgsgl | 1.0 | pg_catalog | PL/pgSQL procedural language
roaringbitmap | 0.5 | public | support for Roaring Bitmaps
(2 rows)
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WANMBEHLEL

PolarDBERIMNZ#F array M bytea BRI ARHEI.

o AN

o array

postgres=# select roaringbitmap('{1l,100,10}");

roaringbitmap

\x3a30000001000000000002001000000001000a006400

(1 row)

o bytea

postgres=# select '\x3a30000001000000000002001000000001000a006400"::roaringbitmap;

roaringbitmap

\x3a30000001000000000002001000000001000a006400

(1 row)

o EHAE

@ i;ﬁﬂﬂ Kﬁﬂj*%ftkiAﬂ‘] bytea , fgﬂlf\/{\@ﬁ roaringbitmap.output format 1'%35[%?&'1*%5%0

postgres=# set roaringbitmap.output format='bytea';

SET

postgres=# select '{1l}'::roaringbitmap;

roaringbitmap

\x3a3000000100000000000000100000000100

(1 row)

postgres=# set roaringbitmap.output format='array';

SET

postgres=# select '{1l}'::roaringbitmap;

roaringbitmap

{1}
(1 row)

elfe s

CREATE TABLE tl (id integer, bitmap roaringbitmap) ;

BYESEIEMNE

INSERT INTO tl SELECT 1,rb build(ARRAY[1,2,3,4,5,6,7,8,9,200]);
INSERT INTO tl SELECT 2,rb build agg(e) FROM generate series(1,100) e;

iERE R

SIETE R EHES0R, AND, XOR, ANDNOT,

SELECT roaringbitmap('{1,2,3}")
SELECT roaringbitmap('{1l,2,3}")
SELECT roaringbitmap('{1,2,3}")

(' ')

SELECT roaringbitmap('{1l,2,3}

MEREG R

roaringbitmap ('{3,4,5}");
roaringbitmap ('{3,4,5}");
roaringbitmap ('{3,4,5}");
roaringbitmap ('{3,4,5}");

I EREEHEE0R., AND, XOR, BUID,
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SELECT rb _or agg(bitmap) FROM t1;
SELECT rb and agg(bitmap) FROM tl;
SELECT rb_xor_agg(bitmap) FROM t1;

SELECT rb _build agg(e) FROM generate series(1,100) e;

MEEH T ERE

SELECT rb cardinality('{1,2,3}');

NERRERES

SELECT rb to array(bitmap) FROM tl WHERE id = 1;

I E e R B

SELECT unnest (rb_to_array('{1,2,3}"'::roaringbitmap));

C%

SELECT rb iterate('{1l,2,3}'::roaringbitmap);

BAEE

BRAERF ‘A B Ei::puy il E5]

. potmep e . ourngbtman(aad) O
zanngbnmapAmeg :fnngbnm szfEZﬁpr¢o roaringbitmap('{1,2,3}) | 6 {1,236}
megerroarngtikma | roatngbim | BTKENE | gptmaptn ) 0236

I D Vot T

<< roaringbitmap,bigint ;c;)aringbitm BOER, roaringbitmap('{1,2,3}') << 2 {0,1}

>> roaringbitmap,bigint ;c:)aringbitm BRNER, roaringbitmap('{1,2,3}') >> 3 {4,5,6}

) roqingbitmap,roarin roaringbitm ro. roar?ngbitmap(‘{1,2,3}‘) - 0.2
gbitmap ap roaringbitmap('{3,4,5}")

. garingbitmap,integ ;T)aringbitm $;\);Er;?8itmap¢ roaringbitmap('{1,2,3}') - 3 0,2}

e o g, St

@ 'r;aringbitmap,integ bool aa. g)arigngbitmap(‘ﬂ,2,3,4,5}‘) t
rgobaitrir:?ak;itmap,roarin bool 8285, roaringbitmap('{1,2,3}') f
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BRIET

&&

<>

‘A

integer,roaringbitma
p

roaringbitmap,roarin
gbitmap

roaringbitmap,roarin
gbitmap

roaringbitmap,roarin
gbitmap

IRERHTIE

rb_build

rb_index

rb_cardinalit
y

rb_and_card
inality

rb_or_cardin
ality

rb_xor_cardi
nality

rb_andnot_c

ardinality

rb_is_empty

rb_fill

rb_clear

L1UN

integer(]

roaringbitmap,integ
er

roaringbitmap

roaringbitmap,roarin
gbitmap

roaringbitmap,roarin
gbitmap

roaringbitmap,roarin
gbitmap

roaringbitmap,roarin
gbitmap

roaringbitmap

roaringbitmap,range

_start

bigint,range_end
bigint

roaringbitmap,range

_start

bigint,range_end
bigint

ik

bool

bool

bool

bool

]

roaringbitm
ap

bigint

bigint

bigint

bigint

bigint

bigint

boolean

roaringbitm
ap

roaringbitm
ap

ik

Create
roaringbitmap from
integer array

Return the 0-based
index of element in
this roaringbitmap,
or -1 if do not exsits

Return cardinality of
the roaringbitmap

Return cardinality of
the AND of two
roaringbitmaps

Return cardinality of
the OR of two
roaringbitmaps

Return cardinality of
the XOR of two
roaringbitmaps

Return cardinality of
the ANDNOT of two
roaringbitmaps

Check if
roaringbitmap is
empty.

Fill the specified
range (not include
the range_end)

Clear the specified
range (not include
the range_end)

roaringbitmap('{1,2,3}') &&
roaringbitmap('{3,4,5}')

roaringbitmap('{1,2,3}') =
roaringbitmap('{3,4,5}")

roaringbitmap('{1,2,3}') <>
roaringbitmap('{3,4,5}")

il

rb_build('{1,2,3,4,5}')

rb_index('{1,2,3}',3)

rb_cardinality('{1,2,3,4,5}')

rb_and_cardinality('{1,2,3}',rb
_build('{3,4,5}'))

rb_or_cardinality('{1,2,3}','{3,
4,5))

rb_xor_cardinality('{1,2,3},'{3
/4,5})

rb_andnot_cardinality('{1,2,3}

','{3,4,5}")

rb_is_empty('{1,2,3,4,5}")

rb_fill('{1,2,3}',5,7)

rb_clear('{1,2,3}',2,3)

E7

E7]

{1,2,3,4,5}

{1,2,3,5,6}

{1.3}
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BRI

rb_flip

rb_range

rb_range_ca
rdinality

rb_min

rb_max

rb_rank

rb_jaccard_
dist

rb_select

rb_to_array

rb_iterate

‘A

roaringbitmap,range
_start
bigint,range_end
bigint

roaringbitmap,range
_start
bigint,range_end
bigint

roaringbitmap,range
_start
bigint,range_end
bigint

roaringbitmap

roaringbitmap

roaringbitmap,integ
er

roaringbitmap,roarin
gbitmap

roaringbitmap,bitset
_limit
bigint,bitset_offset
bigint=0,reverse
boolean=false,rang
e_start
bigint=0,range_end
bigint=4294967296

roaringbitmap

roaringbitmap

RERBII*

ik

roaringbitm
ap

roaringbitm

ap

bigint

integer

integer

bigint

double
precision

roaringbitm

ap

integer(]

SET of
integer

b

Negative the
specified range (not
include the
range_end)

Return new set with
specified range (not
include the
range_end)

Return the
cardinality of
specified range (not
include the
range_end)

Return the smallest
offset in
roaringbitmap.
Return NULL if the
bitmap is empty

Return the greatest
offset in
roaringbitmap.
Return NULL if the
bitmap is empty

Return the number
of elements that are
smaller or equal to
the specified offset

Return the jaccard
distance(or the
Jaccard similarity
coefficient) of two
bitmaps

Return subset
[bitset_offset,bitset
_offset+bitset_limit)
of bitmap between
range
[range_start,range_e
nd)

Convert
roaringbitmap to
integer array

Return set of integer
from a
roaringbitmap data.

rb_flip('{1,2,3}',2,10)

rb_range('{1,2,3}',2,3)

rb_range_cardinality('{1,2,3}',
2,3)

rb_min('{1,2,3}")

rb_max('{1,2,3}")

rb_rank('{1,2,3}",3)

rb_jaccard_dist('{1,2,3},'{3,4}'
)

rb_select('{1,2,3,4,5,6,7,8,9}',
5,2)

rb_to_array(roaringbitmap('{
1,2,3}))

SELECT rb_iterate
(rb_build('{1,2,3}'))

E7

{1,456,7,8,
%}

0.25

{34,5,6,7}

{1,2,3}

123
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BRI

rb_build_ag
9

rb_or_agg

rb_and_agg

rb_xor_agg

rb_or_cardin
ality_agg

rb_and_card
inality_agg

rb_xor_cardi
nality_agg

‘A

integer

roaringbitmap

roaringbitmap

roaringbitmap

roaringbitmap

roaringbitmap

roaringbitmap

ik

roaringbitm
ap

roaringbitm

ap

roaringbitm
ap

roaringbitm

ap

bigint

bigint

bigint

b

Build a
roaringbitmap from
a integer set

AND Aggregate
calculations from a
roaringbitmap set

AND Aggregate
calculations from a
roaringbitmap set

XOR Aggregate
calculations from a
roaringbitmap set

OR Aggregate
calculations from a
roaringbitmap set,
return cardinality.

AND Aggregate
calculations from a
roaringbitmap set,
return cardinality

XOR Aggregate
calculations from a
roaringbitmap set,
return cardinality

) E7

select rb_build_agg(id) from

(values (1),(2),(3)) t(id) {1.2,3)

select rb_or_agg(bitmap)
from (values
(roaringbitmap('{1,2,3}")),
(roaringbitmap('{2,3,4}")) )
t(bitmap)

{1,2,3,4}

select rb_and_agg(bitmap)

from (values
(roaringbitmap('{1,2,3}")), {2,3}
(roaringbitmap('{2,3,4}")) )

t(bitmap)

select rb_xor_agg(bitmap)

from (values
(roaringbitmap('{1,2,3}")), {1,4}
(roaringbitmap('{2,3,4}")) )

t(bitmap)

select
rb_or_cardinality_agg(bitma
p) from (values
(roaringbitmap('{1,2,3}")),
(roaringbitmap('{2,3,4}")) )
t(bitmap)

select
rb_and_cardinality_agg(bitm
ap) from (values
(roaringbitmap('{1,2,3}")),
(roaringbitmap('{2,3,4}")) )
t(bitmap)

select
rb_xor_cardinality_agg(bitm
ap) from (values
(roaringbitmap('{1,2,3}")),
(roaringbitmap('{2,3,4}")) )
t(bitmap)
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17. B FHITENS
17.1. §ER

PolarDB PostgreSQLE | 2424t 7 M 3H1T7E# (Parallel Execution) BYI18E, /S MNTET SAHRAMMNITSQLEE, M
#®PolarDB PostgreSQLE | ZHI AT R E G EE, T KIEEEEPolarFileSystemfI S 1/ 0 ILEES), URIEEFRAEHET RN
CPUMNERBRIERE,

AR R
o MEFEAENIITEMINALR, BAEL LY, HENENERFRBNFTE BN,
e PolarDB PostgreSQLB | Z M N#Z/NRAEAEVII1T E, EFAERZINMNEER, SRR AEE,
TheEM
BNHTEONEETNTRE:
o EE—TEMHTAPEEN:
o HBETETPEIE LT AITEIEIS,
o MITAMEHRHNRET SRFATTPETENRET R UMERS, BRETPLS,

o 55 PolarDB PostgreSQLS | 2 EF 1T E N BHIZRA, oI UREI MY &
o HEHRGE, TWRAMMIZMRETSR, FENIAETSMASGRNHTIHED, MATHIEEH S H
(Reshard)
o ASHMEBIBE MR DR,

ERm=
BEUSTHEARELS, Fim: LS,
IneERI

o BENHTEARTIEMNINGENHTARESNE, TW—EMNHTAPEEN . BATISMEAENFTEEHTAREENE,

o BEHHTTHINARTUBFMERMERS|, BETSRERBIFFTEENESRS|6E,

o BN HTE AT AFBRINES|HH, 7EigBpolar_enable_px=onFFBENHTEEINELE, TIEMABRINES|, H—%
RAE MR,

17.2. FRABIHTEARTHRESTSE

PolarDB PostgreSQLS| X 5 E A B HTEWNEH TN EEN, EW—ENHTAPEEN ., AXNBNEAEHAENHTE
i, RADTEEEAIERE,

EENA

Y—ZBFHEREZT AT S LERTENFTESN, ZZITENRTHIESESFBHEEMITT R, BMUVTH
BARSPTEENA R, HFEAFNEALERCAETAMRT R, TREENET ZRQC (Query Coordinator)
B, WA FHREHRITIRAPX (Parallel Execution) =,
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HPER- B T2

~

WM EEFFR, ROTAQCH &,
RESHNEaEKRAINS AT,
I, FHEHITE

BERT—
R MPolarFSHEZ=F4 EIEIE S BMRNEURR, BHRTH RN
E%i&@ y‘] chﬁﬁ ’ QCT—' ~ IEIU\FJ&@E‘LE—

ZEHMAER, HEEEHHHFEHERO2, RO3, ROA=ZANPXTIE., FPPXT

TSR RIS it

=
EERER
HFBNHTEINERTSEASIRAENTRER, AERERAFRARNANEES,
S
BUABIRT, PolarDB PostgreSQLS|EAFEENHTE RN, ELFEEALINE, BEAUNTSIH:
28 e
olar_cluster ma ﬁﬁ$§lﬁ]‘_—ﬁﬁupolarDB PostgreSQLEIZEMB RIET RNER, ZEHAURE, HEHE— R
potar_cluster-map BN, EEMDHTER.
EESEBNHTEANRET R, BANE, RRERETRBSS. JRENMEETRS
S5BNHTENE, ESHRE. fl:
SHOW polar px nodes ;
polar px nodes
(1 row)
SET polar px nodes='nodel,node2';
polar_px_nodes
SHOW polar px nodes ;
polar px nodes
nodel, node2
(1 row)
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5% WiEA

PolarDB PostgreSQLEIZMETFT REREFTRAGFE—ERENTR, HEH SHITDOLIEEG (f
WNCREATETABLE) , RiZTi RFm BN EMZDDLASEA I RfeIZM%, HiR

& polar px enable replay wait HMonfg, BHHTEEBARE Y, HRILENEN
HTEOERBHIRED R ERTH, FERETRARREZEOERNHEN—RBEE,
FRITEREK,

ZESHEOAROff, BIXAE B, EHEEISHFTLRAREN, MUIERET RoLIEE R
JEHIDDLIER, OB E polar px enable replay wait JAon, ®REABE—BM, EBR
BNHTEENSRA—ERENEEE,

polar_px_enable_replay_wait

REEMTRENRRENHTEBworkersiti22l, BIAN30, ZSHIRFETE M T RENREX
HRE, TREFESENENFTEBworkersHEH A BEBIIZSH AN,

polar_px_max_workers_number

polar_enable_px EERESHBBENHTEANEE, KilkAoff, BIAFHE.

REANSEHTEENFTE, BAR, EEEALRCPUSEE, EREZSHAN, U—

polar_px_dop_per_node AREEENE S SR B AN px workersiiiz, I T AR BN ENERE,

EEBNHTEIRENREREN . ATER., BIHTEENRLERERTET REHE
B, EWREXIRET px_workersB& A ERZMAEE, Fln:
R RAFEHNTER
ALTER TABLE tl SET (px workers=l);
ox_workers —RRORBIEENHATER
ALTER TABLE tl SET (px workers=-1);
--RRCOIRBBEENHTES, RARE

ALTER TABLE tl SET (px workers=0);

=Bl
AP RN RREWRE, RERABIHTEONNERESTEL.

hER:
RITHT®HS, SlBtest RIHBEANEREUE.

CREATE TABLE test (id int);
INSERT INTO test SELECT generate series(1,1000000);
EXPLAIN SELECT * FROM test;

BINBRTENHTEONRERAFEN, BREWITIHRIANEREENSeq Scan, ZERWTFIR,

QUERY PLAN

Seqg Scan on test (cost=0.00..35.50 rows=2550 width=4)

(1 row)

BEUTESR, FRHERENHITERINRE:
1. MtestREREBENFHTERINRE,

ALTER TABLE test SET (px workers=l);
SET polar_ enable px=on;
EXPLAIN SELECT * FROM test;

ERERNT:
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QUERY PLAN
PX Coordinator 2:1 (slicel; segments: 2) (cost=0.00..431.00 rows=1 width=4)
-> Seq Scan on test (scan partial) (cost=0.00..431.00 rows=1 width=4)

Optimizer: PolarDB PX Optimizer

(3 rows)

2. ERHAMBRALTROER,
BifmUWT:
SHOW polar cluster map;

EWERWT:

polar cluster map

nodel, node2,node3

(1 row)

DJSHARERAEITRET R, BFRAHA: nodel, node2fInode3,
3. #§Enodel1fnode2 AT RS 5B HTEN.
WU
SET polar px nodes='nodel,node2';
FWESHTEINTR:

SHOW polar px nodes ;

EWLERMT:

polar px nodes

nodel, node2

(1 row)

M BEERE

ESNRETRNBERT, MLHMEESURIT :

e £ seLECT counT (*) HEMFET, BHHTEELENHTEEMNEORE,
o ETPC-HIEFET, BHHTZELLENHTEMMERIME,

@ $8  WLANTPC-HASRETFTPC-HIEENIR, RS BRMHTPC-HEENIRERMAILE, AR
BERFHAFATPC-HEENXNFEER,

17.3. ERABHHTEAMERSICIE

BHFTERNREE ] LR TIEAEB-treeZs5|, B XIFMEIEB-TreeFR3|I8IGLOBALER S|, AN B ITERERI
EIERZINRENERRSIME,

[RENA

PolarDB PostgreSQLS| Z2EMITRSIMEN, SEEAMSHERSINERMELRSII, AEBE—FSHRERSINTHE
BRRIIWNMELRE.

HERBYFHTEANEEMEB eeR5 | MEN, RASAMEEL—PQCHRTRNERMNHITHM, HHRSIHRHE
RQUARPARERTMEENRSIBIRIZE.
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RW

Btree Index
Build

Branch page

PX

Gather Sort
leaf page j leaf page Partital

Scan

Index File Heap File

i [ o [ s [ o [ o

HEFR

o YFINZRERFR, NEBIIXAENERSIMELIRE, EAZIFCONCURRENTLY, INCLUDES RS|IMRBIEE.
o ERIHERAXNERSIVILE,

SHR

NEFBEFEABNHTTHNEMENRERS|, BERUTSE:

2H A

EEFBERABNHTEOMRGIZRS, BUENT:
polar_px_enable_btbuild e off: RFF (BN)
e on: B

EEBSBNHTEOMEMERSINFFTE. LA, #EEESSE6,
polar_px_dop_per_node ZEHRNEEETBNHTETANHTE. FAER, BENEAENFTEEHTHIRE
.

[z}

HEABNHTESENRRESINEN, HSEREEEFHA
polar_px_enable_replay_wait /apolar_px_enable_replay_wait, ZE2#EBMEN, UERIEFKIEEHRNLERRT T UKEIZE
HR3P, FIERSIRNTEY, RIVERRE, ZSHESREERSUBRERINRE.

IBERSIWELRPHNSIORE, ZSHIAMEAR0, RARE, BLAR, RAETIREANS192,
IR E 94096,
o YZBHIRBEARHRN, EXRSICIERNERED, FFRIITVESENAXFEABIRDblock-by-
polar_bt_write_page_buffer_size blocki#{TBENMRER,
o YUZBMIRBNFAREN, NEEARZDESE—polar_bt_write_page_buffer_size X/)\gJ
buffer, W FEEERMNAESIT, BT Zbuffer#TIOAHBA—5&, BETHEIORE
BIMEBETTH . ZESHRTIMNETR20% RS BIZMRERT.

=~
~MER:
HITI T@E, tlEtest®k,

CREATE TABLE test (id int,id2 int);

EWRREN:
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\d test
Table "public.test"
Column | Type | Collation | Nullable | Default
———————— Bt At e
id | integer | | |
id2 | integer | | |

RITNMTHR, MNtestRBIBENHTERNEERSI,
1. FRERBHFTEBMEREIZRSITNEE,
WLWMT:
SET polar_ px enable btbuild=on;
EERENRS:
SHOW polar px enable btbuild;
REERWNT:

polar px enable btbuild

on

(1 row)

2. ERMTIEARRS,

CREATE INDEX t ON test(id) WITH(px build=on);

TEHREN:
\d test
Table "public.test"

Column | Type | Collation | Nullable | Default
———————— .
id | integer |

id2 | integer | | |

Indexes:

"t" btree (id) WITH (px_build=finish)

@ #B EEEEBEAFTESMERSIGE, SRR3INELESHMpx_buldEH,

MEzME, ZRNRSIXELTH (px_buid=finish)Z &, #FZESIMEBELENHTETHANAXEEN.

IR F/Zpolar_px_enable_btbuild, {EEIZEZRS|IMIEZE_ ERFMpx_buildi€l, N<{EAPolarDB PostgreSQLS | 2[R 4
HRSIIERXBERS, ~EIWT:

CREATE INDEX t ON test (id);

BfREN:
\d test
Table "public.test"
Column | Type | Collation | Nullable | Default
———————— B e
id | integer | | |
Indexes:

"t" btree (id)

14 BE XU IR
ERBIHTENMER MR EE, WFAEIRRSINE, BT HR4EPolaDB PostgreSQL3| EMHR3IBIR, AHEES

(X
Ao
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I T 2500GBHIEERRSIMMEMREXT L, BARAMENESESINEY, ILIRHESIBENK (BA: ms) .
500 GBFRER 5| #ERf[a] (28 {Ims)

8000000

7000000 6696570

£ 6000000
& 5000000
w 4257068
W« 4000000 3545947
E 3009223
) 3000000
7 1929156
T 2000000 —
mn 1369380 1370346 1499276
% 1202641
1000000 I — J— I
327534 333513
0 - - - [ |
1 2 4 8 16 20

HEHEARSIME

m F4£PolarDB-OFRS|  mPXINEESIHE

17.4. N XEFRERABSIFHITES

PolarDB PostgreSQLS | #3204 RERFERABNHTENNINEE, BENSRERERBNHTEN, RABIEENLELE,

AN B
LEIX A XRERBNHTE RN TRR:
o FHrangen XHIHITEN,

o ZHlist XWHITEN,

o X#hashf KHIHITEN

o RS XEFH,

o XIHFHHRIINSREHTEN.

o XEFNXEjoINEM,

o IREFNXNHITEN

15 A3 BR 1
R #5 £Fihashs RIHTEH,

(EE T
RN REENFTEEIEE.

1. PRRBENHTEGNERINXA, BEEFRBIHTERINGE, NITUTIED, FRZEE

SET polar enable px=on;

2. FITUTIES, FEARERENHTE RN,

SET polar px enable partition = true;

3. ITUTIEG, ARSESREENHTERINE.

set polar px optimizer multilevel partitioning = true;
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18.[A[o
18.1. (N[EI#H R

PolarDB PostgreSQL5| 23§ BundoB&, AR EHARIEIRRME (FIWNDROP TABLE) Tt SEEIEEL, PolarDB
PostgreSQL3 | ZEXFNEIMERINEE, BTREREKREELMRNE, UREENBZRRKLSE, HEGKRREHIE.

AEEI

o BNEMREEXRMNITHNEMERINGE, BEVSRIEZERGER.,

o NEMKRZEEMMRNERFREWPILERZE T, HEEERX EHNMIRE, FAUARASANZSEHEEERRER. B,
HEKPRATHESSEHETESARA, ENEHBEE K.

o NEMRINGEFBRET, ZEMIRE, ERTROEXKBTMRBENTESEIR (RARFRFEEEMR, FKIBK
BUXEARBIR)

o HTFHIFRAIEZREZFErecyclebin (EIREY) BRXZET, HtERIZELZIRArecyclebintiER, EArecyclebiniEX T
E(]%’%%EZ purge recyclebin %%%fi?ﬁo

o ITHINEIMBRINGES, AXFFLATHBRERE:
o HREMIGNRAZFWNEMIER, SWEEMR, TEKS.
o AX¥F sql_drop HHfMAERS.

SHH A

SHAIR £ 6 S

FTRHEXANEMRINGE. BUE:

polar_enable_flashback_drop BOOL ® ON: #TH.
e OFF: X (BA) .

S
PRIE B  BE S R SQUIESA

o MERRER

drop table table name; #INEIR S,
drop table table name purge; #%@ﬂﬂ“f‘ﬁs TEmE,

o IREMKRNE

flashback table table name to before drop; R EMPRHIR (EBMNRVMERHHR) -
flashback table table name to before drop rename to table name 1; I EMPRHIRHESZ,

o AN R B s o B9 F

purge table table name;

@ B SIEEVHRRIANE.
o BEE[EIIREL
purge recyclebin;
@ e E=EIEEEpolar_super_useriXfR,

o EEMKIKFER

show recyclebin;

> MA4RRA: 20220609 154



BFigE- e PolarDB PostgreSQL

B!l

o HEEMIXHIE:
BIEER test1 MFE testz , HEBEAHUE.

CREATE TABLE testl(id int primary key, name text);
CREATE TABLE test2(id int primary key, name text);
INSERT INTO testl select t,repeat('testl',1024) from generate series(l, 10000) as t;
INSERT INTO test2 select t,repeat('test2',1024) from generate series(l, 10000) as t;

\dt
RRERNT:
List of relations
Schema | Name | Type | Owner

public | testl | table | postgres
public | test2 | table | postgres

(2 rows)

o MREFEHEEREIKIE,
o MIBRE testl1 FE test2 ,

DROP TABLE testl;
DROP TABLE test2;
\dt

ERERMT:

Did not find any relations.

o EFEMINIL,

show recyclebin;

BRERMT:
table catalog | table name | table type
_______________ g
postgres | public$test1$69461331094004 | BASE TABLE
postgres | public$test2$69461332967609 | BASE TABLE
(2 rows)

o NEMBREIE:
o REMREIE.

FLASHBACK TABLE testl TO BEFORE DROP;
FLASHBACK TABLE test2 TO BEFORE DROP RENAME TO test3;
\dt

ERERMT:

List of relations

Schema | Name | Type | Owner

public | testl | table | postgres
public | test3 | table | postgres

(2 rows)

@ B HPE stz WEREH tests .
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o BEEIRSERNEIE,
BEEE testl IR,

SELECT count (*) FROM testl;

ERERMT:

EE% test3 E"]&*Eo

SELECT count (*) FROM test3;

ERERMT:
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19.AWR{sE FH 15 BH
19.1. #LR

Bl HE B EAWR (Automatic Workload Repository) 2—MMHEEEMNFTNIAE, BITAWRT R, BalAMNEIREN
NHNESERIHERPERE NN ERNA TSRS URSIBE LIRS,
PolarDB PostgreSQL5| 2/ Global AWRM gEIR &5 Ih8E, TEIRMEMEUEERIR. Top SQL, TopRRZESIMMrEM L, #—%5

ERTERAWRRSNNR, SECERSMRERSEFTERW/ROTR, ASEHLBIA, MRS XRISRNRER
HEDR, FHREBHE, WHERIIMEENDRE,
AWRZEHME

AWRZE 44 B i B3
o REER: UHFANKEHRENETYEN, RRREPolarDB PostgreSQLS| IR E LA 19444E .
o 7Ff#E: PolarDB PostgreSQLS |2 #iEE, UESSREER, BUEERTERENEIEE S BIXS K A4z E 4,
o RRE: HiGlobal AWRIR EFNiE1d Graf anaE & LT EIERAAE R .
o Global AWRIRE : @i SQLIREE R BIHTMUE X B LIRS
o Grafana: E&HRANINIEE, EolbARKGrafana, HEEX MEHIER, S Adashboardft & X #4BN o[ EF ST
.

EEAR
o iR : 1BiIPolarDB PostgreSQLS| ZE &1#z & o] 4 A 24 {)\Oracle AWRBIIR &34,
e Grafana: X#5@idGrafana& & PolarDB PostgreSQLS | 2 8L BT iR E S M EREEBER.

19.2. FHBNESR

AN BTEE R Global AWREI R E B ES TIE,

A hR A
PAZARAR R INF R Z= 202112315 A LEIRR A

WITUAT®S, EFEIIMAZRAE:

show polar release date;
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ERERNTHR, RRAFERNRZRAF20211231,

polar release date

20211231

(1 row)
PR 5% 88
B B Global AWRIR fit B932 5l A PR K HUiE A PR 13 79 PUBLIC,
BKX

PolarDB PostgreSQLS | E#UEEXAIBHANN X AUTC, EEEHARENEIZRMENXNNEER.

BREMZAGlobal AWREUIE B A #7742 Ih Bk
EERAWRZET, HE/SAGlobal AWREIRIAMZEINEE, Global AWRINBEBRE, LH A NRBE oI £ AN ER
MREIR S, TTLAEpostgresfEfipolar_gawr collectionE X TEEHUIE, #IB15S MAURMEFT,

@ B8 3 FXEIEHR, PolarDB PostgreSQLE|E L #TMRIERERB A, Global AWRYAEE IS LR AR 5
SN, IBREEITE R AR ERALIEE:

o MEREFFEH: BRMBERAEI0%UA,

o FEFFHH: BRIBNMREIRNEUE, 3RRMENEMNHIEEE10 GBLAR,

B
o SHGlobal AWREIEHI AU ME TN &E .

SELECT polar gawr collection.enable store in localdb();

ERERNMT:

enable store in localdb

o ZHGlobal AWREIEHI AU ME TN &E .

SELECT polar gawr_collection.disable store_in_localdb();

ERERMT:

disable store in localdb

o BEGlobal AWREIEHI A EF B ER .

SELECT polar gawr_collection.show store in localdb();

ERERMT:

show store in localdb

19.3. {EA i BH

AXNBAWRHMEERRE, BEREFMESGobal AWRIRE, iE#GrafanaZ & LIHIESE.

&R fEEGlobal AWRIR &
o ITENHRIR
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5o0racle AWRZ{L, PolarDB PostgreSQLE| 2 #FER A RELUIEINIREE ., ARIEIZPolarDB PostgreSQL5|ZGlobal
AWRAEZISHTRE, HEARBEENFIBERET ABNEERR, THEEHMAMEBEITEMRMERE ., SMEE

RHEERES L AEERT,
o ITENRER.

SELECT polar gawr collection.snapshot();

BRERNT:

snapshot

@ 3B TORBASSHE, REERSSE10DIMAERTERE,

o BEERRIE.

SELECT polar gawr_collection.list snapshots();

ERERMT:

list_snapshots

(1,"2021-08-11 07:06:53.678668")
(2,"2021-08-11 11:18:12.747412")

(2 rows)

o WHERE
o iE&

psql -Agtc "SELECT polar gawr report.make report ()" > index.html

o WHAR
HEEFEApsqlE PinHTERE, AERTHIMFMUTSH,

m -A, --no-align: MEEREE, FEXT.

m -q, --quiet: REHEBERUIMIRE,

m -t, --tuples-only: RERERIT, FAERIE,

m -c, --command=COMMAND: HRH{THEESQLHIRE,
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o BRH
FrEH IR S04 X R EUIIE X FEpostgresEH A polar gawr report I, ATNE3INEZ B make_report i
.

 BRAITEN Y BT #Ebegin_timeE/end_timeZ (B804 BEIR &,

polar gawr report.make report (
begin_time TIMESTAMP WITH TIME ZONE,
end time TIMESTAMP WITH TIME ZONE,
ins_id TEXT DEFAULT '',
comment TEXT DEFAULT '')

RETURNS TEXT

» FTENHETLAIFERIAtime_rangely [BSE B WA IEAEIR &, time_rangeBiAJ 1/NEY,

polar gawr_ report.make report (
ins_id TEXT DEFAULT '',
time range INTERVAL DEFAULT 'l hour'::INTERVAL,
comment TEXT DEFAULT '')

RETURNS TEXT

» fTENRMEEsnapshot idBEIMEER S, snapshot ARTME, AERRSHSKERGERATZEETE, MU
BRI E TEBHIE.

polar gawr report.make report (
begin_snapshot no INTEGER, end snapshot no INTEGER,
end_snapshot _delta time INTERVAL DEFAULT 'S5 min',
ins_id TEXT DEFAULT '', comment TEXT DEFAULT '')
RETURNS TEXT

AWRRH B SHREFREESTHRASHREREHLIRE, TRILNANIEEZNSH, ESHHET se1 %<
REHSHE. BZSHRH

2H HNE W8

polar_gawr_report.enable_role_ro off [E BT ENROTS mBIREE R .

polar_gawr_report.log_full_error off ERRETHOSRIRENERER.

polar_gawr_report.log_error_sql off EREHIREXHSOL,

polar_gawr report.log_timing off EREHREIRETES N EWSOLAFENEE,
o =l

BRIR N AERpsqlE FiRITENERER S8 73 %.
n BN BIATEIRWT RRIE—/NTR I REIR & .

SELECT polar_gawr_report.make_ report ()
n FTEIRWT Rig BB RIR S .

SELECT polar gawr report.make report (begin time => '2021-08-12 19:00:00', end time => '2021-08-12 19
:30:00")"

» fTEIRWH RFIROTRMREER: TMRSMAREHRO, REBISHEX{TH.
SET polar gawr report.enable role ro='on'; SELECT polar gawr report.make report ()
o EEGlobal AWRIRE,

A Global AWRE R BIR E AHTMLI M, STLAMERINIESES (IfERGoogle Chrome) THX M, HEFF—MHTTPR
SimRinE I, BRNHTTPIRSZIZRHEHTMI 4 AT :

# #Eindex.htmlFAFEBRTHITMT&H <, REHEIKON7070898TTPARSS
nohup python -m SimpleHTTPServer 7070 &
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EEGrafana®dE & STHEUE

1. THHZ%EGrafana,
FEiE2 M Download Grafana, BIN{EHES.1.28 M EIRA,

2. HMEIRR,
HRIESEFRIE 54 PolarDB Post greSQLE | 4142 i SL45 75 N 9 Post greSQLEE TR .

i. T Grafana, EAMEMA=PEEConfiguration > Data sources,
ii. Z£¥TFFBYData sourcesTi@, #BEFHEHMAAd data sourceRmMNEGEEE,

Configuration

© Data sources

3. B A\Dashboardfit & 314,
i. EEMSAHESET+ > Import,
i. T ImportTE, #dUpload JSON fileS ANE & #,

board from file or Grafana.com

Create & Upload JSON file

88 Dashboard .
Folder Import via grafana.com

&, Import

Import via panel json

@ 88 dashboard® & X1+ E4 8155 Mdashboard B X4, BB TH/ERESIMTTIER,

19.4. ¥R
19.4.1. |REBAT

AXNBAWRR S EE I HIFARER.

RETER
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ELEREELBERENREEN.
o AIPRBEASHIEEERE—INRARSHEBREER.
o REEXAABWEIRER,
o AMIRE: BRRSRAEMEE.
o ZRIFRE: MMEEAE—IRRAEIR, S PRW/ROBM—MRER,

PolarDB $UBE R HIRE
26 - -

:5[F=:4 2021-08-05 11:03:50 ~ 2021-08-05 11:18:50
&E

HiRE

1016 1020

EXER

EXERESHEENTER. SEENRSER . BERAMTEEURMEENERLL,

1 BFER
1.1 BEEERER

release_date: 20201230, polar_version: 2.1.8.3

2021-08-05 11:03:52 ~ 2021-08-05 11:18:47

CPUE () il AFRIB(GB)

o«

3 6

1.2 RHER

@

RS

PFS

10. Linux 3.10.0-327.ali2019.alios7.x86_64

x86_64 Intel(R) Xeon(R) Platinum 8163 CPU @ 2.50GHz

1.3 R
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BRTCRNAREEX. NEEXNEREXSER, TREARERARANKRESE, HbAHIEXEADBTime. DB CPUE
50racletf @ X #1545,

13.1 RAHEER

CPU(%)

BR S AHR(MB/s)
IR S(MB/s)
WALE (MB/s)
DB Time

DB CPU

10 Waits
LWLock Waits
Lock Waits
QpPs

TPS
ERFSH
IBEIR

PR
AESPE%)
backendS
bgwriterS
checkpoints
IBETH
HTH
AT
EMTH
WIERITEL

BER

BELCRZESER—TER, HEEE

BBER

1 BEFXER

1.1 BURERER
1.2 RAHER

5 4533
13 1:'[]1 T ‘E\

2 MEEB%

21 EEFEH
22 CPU&IO
23 AF
2.4 TEhEE=18)
25 W%

3 IFHEE

3.1 &BR
3.2 iha
33 BERE
3.4 Vacuum
35 B
3.6 SQL
3.7 R& &S|

4 BREER

41 HIEERE
42 RHEBE

189.09
271.09
1004.86
595.52
160.39
4.73
0.76
145.77
8.43
38479.01
423217
3.56
333375.84
3066.59
99.22
33.77
12924.18
376.61
424060.44
674213.14
6240.15
10376.84

403.06

BiER.

276.20
695.96
1421.43
1549.30
202.00
9.05

3.00
191.05
19.00
64520.70
24805.15
7.00
560778.65
4667.95
99.74
131.15
18638.95
917.55
979918.50
1208238.95
9359.00
19056.30

750.50

319
883
1501
1714

203

196
22
71370
25701

684246
91474
100

709
22542
1358
1084757
1298307
10644
22102

920

24398
90438

53597

163
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MFXRBERBIER, AHANENZCEBEENTOEHE, BNNHEBRRRUSHESHAPLEESSHSHEE,
BHOBHIMERNSE—SHE.

21 EEBH%

SHRmRn + R i + TP EEMAAS) +

LWLock MuniXactOffsetControlLock B8.11

LwLock multixact_ofrset 52.2

Lock transactionid B.02

CPU CPU 4.93

LWLock buffer_content 4,08

Lock tuple 0.7

Clhient CllientRead 0.5

o DataFilePread 0.31

LWLock MultiXactGenLock 0.31

LWLock WALWriteLock 0.24

1] WALPwrite 0.2

[[] PolarCacheLocalRead 0.08

[[s] VFSFileOpan 0.08

LWLock syslog_write 0.04

LWLock MultiXactMemberControlLock 0.04

o PolarCacheLocalOpen 0.02

Lock extend o.01

[+ VFSFileLseek oo

LWlock muitxact_ member 0.0

[Le] DataFilePwrite om

LWLock multixact_member_local_cacha 0.0

e PolarCacheLocall Seek 0.0

B Wiockmuiticact_offset [l LWLock MuttiXactGenLock Lock transaction'd [l Lockiuple LWLockmuftixact_member [l Lockiextend 10:PolarCachelocalfead
I0:DataFllePread [ LWLock:MultiXactMemberControlLock [l IC-WALPurite ([l CPU:CPU LWLock WAL WriteLock $0-PolarCachel ocalOpen [l lC.PoIarCa:'\eLocalLSe&
B CheffCientRoad ([ LWLock:MultiXactOffsetControlLock [Jiilj} LWLock multixact_member_local_cache )ONFSFileOpen - [} 10:DataFllePwrhe LWLogk-buffer_content l

B 10:VERSFieL seek LWLock:sysing_write

L
([ ] I i | [ ||
100 - III III I lI B
su||| Ill!!ll | .

2021 Ui—_': n03 2021-08-05 1 2021-08 .J"'C 45 ;f_'— 8-05 11115 u; ~08-05 111345 2021-08 fJ 11615 ;uzl— B-05 111845

-

6
BENRAFTARERTEROEE, REAFABERE—, FUNTF-LEFANLKE, SHHFRELERER, 8FF M
URBREERER . TopSQL. RMRSINERERE,

BREER
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REMIRESHURBRERFAXESHNRE,
4 BEEES

41 BIEERE
T

allow_system_table_mods default off

configuration

archive_command §
file

None

» configuration
archive_mode file N on

configuration 0

archive_timeout -
file

array_nulls default on

configuration

ith_delay.millis d
auth_delay.milliseconds flle

3000

authentication_timeout configuration ¢,
file
42 REBW
o )
cat /proc/sys/vm/swappiness 0
cat /proc/sys/vm/vfs_cache_pressure 100
cat /proc/sys/vm/min_free_kbytes 20971520

19.4.2. BUBMRT

AXNBHEEE . FIREEEREX MR TERE,

HIEERERFMHEER

AT IHURE RTERIEPolarDB PostgreSQLE | 24E R B FHUR E P HTHEM, MEZWREHEERBETTHR, S8E
CENEREE—#, SIS PEENSERMET KR, RZAKERE, ZREF=MRENG): #ET), BRI
B1E%), EPiEirdIBARERER, AREXE,; #ETIZNNERINER, —RAFFELE, ENFHEETERIE
R AtagHilabel &,

ELFREMD, FiE SRR postgresEPEY polar gawr collection AEILTF:
o Ll fact  FFLMOREIA—NEUEEER, HED. BRFHIMBEINSBEUTHEXEK:
o Bl tag FFLEVFI, AHEZD], —MRATEXTHE, MRAINTEGEREE, MRS MAIHEREXE.
o LA value FFSLHIFY, AIEARFI, AINTBE!,
o timeZI AR IEY, FHEDRINEE, FHAto_timestamp o] LUK R oTiE Y a,
o LU aim  FAMRAMER, HUSHMfactRPHISMFIERE, HP dim ins_info HERBNEK, ES58—
Mact®M tag ins_info FUMEXEL, FRARETER.
o Ll agg FAMIFAfactRNRER, HXERRRENE, BUAD,
o Ll view FAWRME, ERWE fact FM aim  RMEUFXEK, NRFEDTH, RFTUEMT.,

B
[ polar stat process 7‘]15”, T postgres E:r-E(] polar gawr collection /TEE%'FT?EQD'F%

fact polar stat process

select * from polar gawr collection.fact polar stat process limit 1;
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BRERWT:
-[ RECORD 1 ]--—===——=———————= fomm
tag_backend type
tag _ins_info
time 645010019

value backend num

value cpu_sys
value cpu user

value local read ps

value local write ps

value local write throughput
value rss

value shared_read ps

value shared read throughput

2
3
1
1
0
0
0
0
0
0
2
0
0
value shared write ps 0
0

\
\
\
\
\
\
\
value local read throughput |
\
\
\
\
\
\
\

value shared write throughput

value  FFSLEISUAIEIRG, tag  FFLBIFINLEET, INTEGERSSEUE4EREESTT AR

dim polar stat process backend type BYIDF R BX -

select * from polar gawr collection db 1g$pg$2.dim polar stat process backend type where id = 2;

ERERNT:
= RIECORD) 1 [|4mm——m——mm————————— e
id | 2

backend type | background logindex writer

T LATE view fact polar stat process REEEXBREFNER.

select * from polar gawr_collection.view fact polar stat process limit 1;

RRERNT:
-[ RECORD 1 ]-——==—————- B S
logical ins name XXKXXK
physical ins name XXKXXKKKKKK
host XXXXXKXXK
port XXXX
role Standby
version release date: 20211231, polar version: 1.1.20

backend_type background logindex writer
1645010019

0

time
shared write ps

shared write throughput

cpu_sys
local write ps

local write throughput
local _read ps

shared read ps

local read throughput
rss

I

|

I

I

I

I

I

I

|

I
backend num |
I

I

I

I

|

I

I
shared read throughput |
I

O O N O O O O O O - O

cpu_user

AR+ A
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RENEREERFEREENER, BFESHE4AT. MEFORTESH. SEHRHARNERAUNSER. 82K

BERMN—KIER, SREERLILEINNERI.,

dbmetrics

dbmetricsB R T EEINHIEERARBEHERARERER

I, EiEtrMERmT:

=L A By e
CPU
cpu_total_usage 5s % CPURERZE,
cpu_user_usage 5s % FAF&CPUERER,
Cpu_sys_usage 55 % RASCPUERE,
A
mem_total_usage 5s % WNEERE,
mem_total_used 5s MB NEFERE.
mem_rss 5s MB RSSIEFAE.
mem_cache 5s MB Cachef§HE,
mem_mapped_file 5s MB mapped_filefE A=,
mem_inactiverss 5s MB inactive rssfEf =,
mem_inactivecache 5s MB inactive cachefg =,
XHRR
fs_size total 55 MB ZEEE,
fs_size_used 5s MB ZEERE,
fs_size_usage 55 % ZEfERE,
fs_inodes_total 5s O inode 2 €.,
fs_inodes_used 5s O inodefEHE,
fs_inodes_usage 5s % inodefE A=,
polar_base_dir_size 5s MB HIBERZ= B RN,
polar_wal_dir_size 5s MB WALERZE AN,
EERE
active_connections 55 O SERRIEERE,
waiting_connections 5s ™ FSEHERSONERS,
EZE L
client_waits 55 ™ SEEPIHHEL,
wlock_waits 5s O wlockEFH 24,
io_waits 55 ™ ZFIOMEL,
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R A H L::Fivi B8

lock_waits 5s ™ lockEFHREH .

extension_waits 5s O BHE/HEREY,

ipc_waits 55 ™ QT H2 BB ERHES,

timeout_waits 5s ™ EHBNNHEHNE.

bufferpin_waits 5s ™ Z#&bufferpinfHRHE,

cpu_waits 55 O fEFRCPURERZE=

activity_waits 5s N _::ﬁﬁﬁazgélﬂ%ﬁ SERAERRS
RS,

EEH

commits_delta 5s O RRNESFH.

rollbacks_delta 55 ™ ERMESH.

EERE

active_transactions 5s ™ TERE S,

idle_transactions 5s 0 TERBEH.

waiting_transactions 5s O ZSEHERTNESH.

idle_connections 5s ™ TREES,

two_pc_transactions 5s O GUNEES S8

swell_time 5s i RS SRS SISENE,

SQL

deadlocks_delta 5s O Y=,

conflicts_delta 5s ™ BFRETREBECHN TS E.

HUREERLIBATHL

tup_returned_delta 5s 1T HA#ETH.

tup_fetched_delta 5s 17 REATH.

tup_inserted_delta 55 17 BAITH.

tup_updated_delta 5s 17 BHTH.

tup_deleted_delta 5s 1T MBRITEL

Il B 32 4

temp_files_delta 5s O I B ST

temp_bytes_delta 55 2 I B S F T8

HiEEbuffer
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=L

blks_hit_delta
blks_read_delta
buffers_backend_delta
buffers_alloc_delta
buffers_backend_fsync_delta
buffers_checkpoint_delta
buffers_clean_delta
polar_dirtypage_size
polar_copybuffer_used_size
polar_copybuffer_isfull
checkpoint
checkpoint_sync_time_delta
checkpoints_timed_delta
checkpoint_write_time_delta
checkpoints_req_delta
logindex_mem_tbl_size

IR R

db_age

£

replay_latency_in_mb
send_latency_in_mb
ap_cp_latency_mb
wp_ap_latency_mb

wp_cp_latency_mb

polar_stat_process

polar_stat_processB R T RENRZARFHERITER, BRNEEQE:

$E

process_type

REAHERNISRERNT:

B
5s
5s
5s
5s
5s
5s
5s
5s
5s

5s

5s
5s
5s
5s

5s

5s

5s
5s
5s
5s

5s

i B3

HIEXE,

xid

MB

MB

MB

MB

MB

LA
BPEFblockHE.
WIBEIREL
backendEbuffer#i =,
bufferpBLsiE.
backend fsync buffer#f,
checkpointEbufferfi=,
bgwriterSbuffer#{=.
bufferfiTi%iE .,

copy bufferfE %=,

copy buffer@&i#.

checkpoint synchyid],
EBfcheckpoint X%,
checkpoint writefdig,
E®iEKcheckpoint )%,

logindex table M4,

HUREEFE,

FERIMIER,
FERRER,

B RE—BMMRER,
EANIRSERRZEE,

SANIRES—BMERER,

169
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=L

cpu_user

cpu_sys

rss

share_read_ps
share_read_throughput
share_write_ps
share_write_throughput
local_read_ps
local_read_throughput
local_write_ps

local_write_throughput

polar_stat_io_info

RERH

10s

B LA

% HFP#&CPU,

% RAESCPU,

MB RSS (ZIRAFESARMN)
P/ HEFHTIRE,
MB HEFMEEL,
R H=F .
MB HE=F .
/3 AR IR

MB ARIIEEL

P/ B IR,

MB KiSEL,

polar_stat_io_info@/R 7 REZMEBIEEIOER (FlI0 falloc fsync . read . creat . seek
open H close ) 2R, BRNMEMT:
$#E A
XHAE
fileloc e |ocal: A,
e pfs: pfs,
X,
filetype ° DATA: ¥iE 1.
° WAL: BEX#,
IR FEIONIEMRME RN T
=L By B B
falloc_latency_us 1s us 1 RfalocA AN ENEIE,
read_throughput 1s MB 1M Areadi@ANELE.
read_latency_us 1s us 1 Rreadid AE K RiHE,
creat_latency_us 1s us 1 W creat i AR B RIHE.
open_latency_us 1s us 1#Wopenid B ENRITE.
write_latency_us 1s us 1R writeif A B8 RiHE.
seek_count 1s R 1 W seekif AHNIREL .
falloc_count 1s P 1#RfallociBBEIREL,
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fsync_count 1s PN 1R Rfsyncif B EIRE.
fsync_latency_us 1s us 1RRfsyncif BB a1 RitE.
close_count 1s PN 17 W closeld BHIRE.
read_count 1s ® 1% Wreadi@ B HIRE.
write_count 1s /3 1 Awritel@ BENREL
creat_count 1s PN 17 W creatif AKX E .
open_count 1s w 1 WopeniF AHIZE .
write_throughput 1s MB 1 Rwritel@ANELE.
seek_latency_us 1s us 1 WseekiFd AN EIHI RiHE,

polar_stat_io_latency
polar_stat_io_latency@B/R 7 REMBIEEIOEA (FIN fsync . read . write . seek . open ) FEREFEH
NMER, BRNEERRE:

HE iEA
latency R,

HIREFIOER A MIERE RN T:

=L XERH B iR

seek 10s 0 &F R X 8 A By seeki 4L,
fsync 10s 0 2 FFER X 8 W fsynci M8
read 10s 0 2bFFER X8 N B read i@ AN,
write 10s 0 LbFFER X [8) ) B writ eid BN
open 10s 0 2 FFEIR X BN 89openi A4

polar_stat_network
polar_stat_network@BR 7 REHENNEEER, BRNEESE:

HE 5 B3

client B IPiAE,

backend_type EPEEE,
REHRENNERIUTHERERNT:

=L B B LA

client_count 10s ™~ E—#ENEFiH N,

send_mb 10s MB RENHIEE,
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=L
recv_mb
retrans
max_sendq
max_recvq
max_rtt

max_cwnd

polar_aas_history
polar_aas_historyB R 7T RENSFHEHAIER, ERNEESRE:

$#E
wait_event_type
wait_event

queryid

RAEHFEA4RUTNERERNT:

R

wait_count

REFH

1s

polar_stat_slow_query
polar_stat_slow_queryB/R 7 XEHIEHNSOLAIHER, ERNEESE:

$EE
wait_event_type
wait_event

pid

dbname

query

SQUA T IERRME RN T :

=L

executing_time

ISR

10s

B L]

MB BRRNHIEE,

/4 ERRH.

0 BRARENIIKE,
0 BRAREWAIIKE,
ms M LZFEIR

0 RABI:MEOAKRN,

L
SHEEHLD,
SEFHNE.

SQLEE—RIR,

LRivs

iR
ERHBMRE,
EHBMHNER.
#iZID,
HAEESR,

SQLIEM.

LRivj

ms

polar_stat_max_memory_sql
polar_stat_max_memory_sql@R7 SR RKERFNSOAIHER, B RNEERE:

E::3:4

dbname

W EA

HIREBR.

B

e

HIERERNSQUETHATR K,

E—queryidd: FE—S/FEHNTIFHE.
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HE
pid

query

SAAXERENSQUETIEIRMERUNT:

fEtR B8
rss_mb 10s

it 8

HEID,

SQUIEM.

L3112 o

MB HE SARARFNSQUEARESBREAN,

polar_lock_contention_history
polar_lock contention_history @R TSP RER, BRNEEERE:

$E
locktype
lockmode
datname
relation

query

PP RIIEIRERNT

s ISk

total_num 60s

polar_stat_top_sql
polar_stat_top_sqURR7T EEHNTop SQLEHER, BRNEEGIE:

WA
BRA
HIRESR,
=171

SQLIEM,

B i B3

0 PREERIE DL,

$®E B3
queryid SQLIEG B E—IRIR.
query SQLiEM],
Top SQUAHE B BIEIRME RN T :
&R A H L::Eivi e
logical_read 600s /3 BEIRIRE
blks_read 600s P/ MEIEIRE,
logical_write 600s /3 BES R,
blks_written 600s P/ MBS IR,
blk_read_time 600s ms YIIBIEIORY 18,
blk_write_time 600s ms B SI08E .
calls 600s P/ HATIREL
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R B 2R 72 A
total_time 600s ms H AT E
rows 600s 1T i/ EEITH.

polar_stat_user_tables
polar_stat_user tables@RTTopkiFaEE, BROLENT:

H®E 5 B3
dbname HUREAR,
schemaname schemag&#R.,
relname =B

Top&RIEMMMERMT:
=L A® By e
seq_scan 3600s /3 [VEZ=EE e
seq_tup_read 3600s 17 IR R 1TE
idx_scan 3600s P/ R MEIREL,
idx_tup_fetch 3600s iT7 RE|HPEHTH.
n_tup_ins 36005 1T BABITH,
n_tup_upd 3600s 17 BEIENITEL
n_tup_del 3600s 1T HIEREITTEL
n_tup_hot_upd 3600s 17 HOT E#TEY1T4,
n_mod_since_analyze 3600s 17 ikanalyze/z B HITEL
n_live_tup 3600s ™ TEIRTTEHE,
n_dead_tup 3600s 0 L TTHEE.
dead_tup_ratio 3600s % LT TTALS.
last_vacuum 3600s s BEE _Ekvacuum i Bt iE
last_autovacuum 3600s s #5% _F)kauto vacuumiyetig,
last_analyze 3600s s BE % _FikanalyzeRdig,
last_autoanalyze 3600s s BEE _tXkauto analyzefJEfia,

polar_statio_user_tables
polar_statio_user_tables@/RTTopEIOER. BRINLEERRE:

®E A
dbname HIREEZIR,
schemaname schema& iR,
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®E

relname
TopXRIOERERUNT:

=L 7

heap_logical_read
heap_blks_read
idx_logical_read

idx_blks_read

I5E]

3600s
3600s
3600s

3600s

polar_stat_user_indexes
polar_stat_user_indexesB/R T TopR3IFIAER, BRNEERRE:

dbname
schemaname
relname

indexrelname

TopZ&E 5| EERER M T:

Ei=L7N
idx_scan
idx_tup_read

idx_tup_fetch

ISR
3600s
3600s

3600s

polar_statio_user_indexes
polar_statio_user_indexes@/RTTopZE3|IOER, BRHNEEERE:

dbname
schemaname
relname

indexrelname

TopZ 5| IOEHRMERNT:

i B3

REWR.

L-Rivj W88

x FIBIETIRH.

® FMEBIZRE

P RR|BEIEZRH,
A RRIIMEIZREL,

LA
BIREAR.
schema& i,
RER.

EE1E=3 7

L-Xivj i B3

xR R3IBRRE.
7 RS RERITHL,
7 REFHTH.

B3
HIREBR,
schema®&#i.
E3=1

E{E=2i

=L A 2R 72 488
idx_blks_read 36005 R R5|IMIEIIRE
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R A L::Fivi 488
idx_logical_read 3600s P/ RIBEIRRE.

polar_stat_relation_size
polar_stat_relation_sizef@;x T Top relationG AZBK/NMER, BRRNEEERE:

$EE WEA
dbname HIRERR,
schemaname schema&#R.
relname B3
relkind REEH,
Top relation& BZ EERERENT:
fEtR A B i B3
relsize_total 3600s MB SAZBEAR/AN,

polar_stat table_age

polar_stat_table_agef@/R T Top relationFERX/NMER, BRNEEGIE:

%®E A
dbname HURESR,
schemaname schema®&Z iR,
relname =B
relkind REH,
Top relationFRA/MERERI T :
L7 B By LA
table_age 3600s xid FIR,

polar_statio_user_sequences
polar_statio_user_sequences/@/x T Top sequence IOfE R, BRIVHEERIE:

HE iR
dbname HAREBR,
schemaname schema&#R,
relname RER,
indexrelname RE|ER,

Top sequence IOM MR E R T :

> MA4RRA: 20220609

176



B FEr- AWR(E 587

PolarDB PostgreSQL

R A H L::Fivi
blks_read 3600s R
logical_read 3600s s

polar_stat_user_functions

L]

MIREREL

BEERE,

polar_stat_user_functionsEBR T TopREHTER, BROEERRE:

HE A
dbname HIREAR,
schemaname schema&#R,
funcname REER,

TopRHMIERERNT:

L7 B LK)
calls 3600s P
total_time 3600s ms

polar_settings

polar_settingsBRTHIBENEERFR, BRNEEERRE:

i B3

R HATIREL,

RItATHE,

®E A

name BEERER,

source BEXRIR,

setting BEERNE.
177
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20. R A EE

PolarDBERIZEMHE =2 HIEERIEProxy. HIEERNZSIZDBNEIEEN X FMEStore, B o] LRI SLRRIE )N BEIAFH K
Proxys 4% 5| %, tha]ASBE—EFK,

EERER

IRAFR—BABIL307E, ARSEFSERHIBENRIEPoxyENZSI2EDB, THSSEHREEENY., BEREE
WS RIERRTARERE, FEBRRENNAEENEEN.

BB A REIEEAE (Proxy) MAZSIEME, EIEMERMIIYSE30 ~ 0 HIERRE, FHRARNARSEE
M.

RARYIEENAE (Proxy) HiiE, SIS ECEUSEI0MNEENE, EHMIENEERZEN, BHANAR
BEENF,

NHARRZSIEHE, KIEEREPoxyNIRASF2.4.7 (28) BIPolarDBEE# o] LU IS Connection Preservingiz R 1R
95% I EEIE A BT,

AR FEDEEEAPolarDBIEFI AN AT EXRINEE (WAKEE. BT L. BXESH. EBTR) , EEWRNEE
(antEgEiEIR) AZMm,

RAFRETEER.

BEERAER

—_

. BRPolarDBiEH#IA,

. EERHIEELR, EEREHMERSE.

. KEBEREE, REEHD,

. EEMNSHE, SERESEE > RAEE,

. ERAER XY, EEHIEEREPoxyFINZSIZDBRIRARER.

v A W N

FHRIRA
BB M AIMIR R IRProXy S UL 3| EDBARA R R BHFARA, WO LURIELIRE ST R,

1. BANBGERNEESEE > RAEEXE, AARREARE, BOIUIRESTREEREFFARBBEENLE (Proxy)
HMARZSIE. RARRESIZHNFARBIEERE (Proxy) .

FHRARE

PolarDESERERIGH =/ BUEE(IEProxy. HHESHAIRS |08 E yERE, DALSE—ETER.

S ENTS. EXeN EE) | ESSRE (kR A2, NRNAEPoy, BABTSHMIFISEVNIHE UMESOET0E, T FiER
o FIDB, BRLFAEEED b

ction Preserving] HEATILIE

CFHRREEIE

RAHREEERE (Proxy,

T e, >

@ 08

o EERFUBIHIEENEPoXyE NS EDBRRAELR&RIMIRA, WENARMEENE (Proxy) MR
#31ZE . RARAZSIEIRARBIEENLE (Proxy) EIEERATIE,

o HEFERAFRHEENE (Proxy) , BRAREEAEMEXIEE, AIU—BHERD (£F—8M) . 5

Fn. EERBERIRES,

2. BENRARFEUEFEOAR,
FEFEUTEFPBEOAER, BETUEHNES REEZESHEAERIBHZES.

>
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D =
o MNFHRBIEERE (Proxy) MNESIEHE, FHIFERMIHTSE30 ~ 0B HNEEINN, SHE
R AEEENS,

o RFARMIEENRIE (Proxy) HiE), SEBFMULFNEE I ZF30MANERINET, EMIEERERZ R0,
BWARNEREEENF,

3. ERBANEED, REWENT.

HXAPI
AP e
DescribeDBClusterVersion EEEHYIARRANFAER,
UpgradeDBClusterVersion BEHEHERNRA,
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PolarDB PostgreSQL B Figr- 5120

21.551=15

ARG R IEN B PolarDB PostgreSQLS | E451243 ,

HiREER

PolarDB PostgreSQLS| iR $5 32 & B FTH H R ENEESQURAERS "SQLSTATE” BIXE, WEF— 5T FRHNERE, M
RMARFREANRETHAHER, NZEREREEDNERDE, MELNESINIER, RELKARAZENERE KRR
SRENRZ, BHBRNARTELN,

RIBSQUIRE, SFIRDNBTRMAURRERER, FEURRANEREN THEERR. NAEFINELXZRAFENER
B, RATLUERHEIRBARIRAIRA HERER,

UTFI A NERENERY, T8 MEREF—PREZMA000MERE, ZERBATRRIAMNERETRARY
RFEERBRNER,

wmixBIx

@ 38 £#& (Condition Name) FREFMIEPANEANRMS, EEEIBPIZREERRAANE,
FiEZRRIRA wamningR B NRMAE, XMEIEIRSEA 00,01 # 02,

Class 00 — Successful Completion

Error Code Condition Name

00000 successful completion

Class 01 — Warning

Error Code Condition Name
01000 warning
0100C dynamic_result sets returned
01008 implicit zero bit padding
01003 null value eliminated in set function
01007 privilege not granted
01006 privilege not revoked
01004 string data right truncation
01p01 deprecated feature

Class 02 — No Data (this is also a warning class per the SQL standard)

Error Code Condition Name
02000 no data
02001 no_additional dynamic result sets_returned

lass 03 — SQL Statement Not Yet Complete
Error Code Condition Name

03000 sqgl statement not yet complete

Class 08 — Connection Exception
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Error Code Condition Name
08000 connection_exception
08003 connection does not exist
08006 connection failure
08001 sglclient unable to establish sqglconnection
08004 sglserver rejected establishment of sglconnection
08007 transaction resolution_unknown
08P01 protocol_violation

Class 09 — Triggered Action Exception
Error Code Condition Name

09000 triggered action exception

Class OA — Feature Not Supported
Error Code Condition Name

0A000 feature not supported

Class 0B — Invalid Transaction Initiation
Error Code Condition Name

0B0O0O invalid transaction initiation

Class OF — Locator Exception

Error Code Condition Name
0F000 locator exception
0F001 invalid locator specification

Class OL — Invalid Grantor

Error Code Condition Name
01000 invalid grantor
0LPO1 invalid grant operation

Class OP — Invalid Role Specification
Error Code Condition Name

0P000 invalid role_specification

Class 0Z — Diagnostics Exception
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Error Code Condition Name
02000 diagnostics exception
02002 stacked diagnostics_accessed without active handler

Class 20 — Case Not Found
Error Code Condition Name

20000 case not found

Class 21 — Cardinality Violation
Error Code Condition Name

21000 cardinality violation

Class 22 — Data Exception

Error Code Condition Name
22000 data_exception
2202E array subscript error
22021 character not in repertoire
22008 datetime field overflow
22012 division by zero
22005 error in assignment
2200B escape_character conflict
22022 indicator_overflow
22015 interval field overflow
2201E invalid argument for logarithm
22014 invalid argument for ntile function
22016 invalid argument for nth value function
2201F invalid argument for power function
2201G invalid argument for width bucket function
22018 invalid character value for cast
22007 invalid datetime format
22019 invalid escape character
2200D invalid escape octet
22025 invalid escape_ sequence
22P06 nonstandard use of escape character
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Error Code Condition Name
22010 invalid indicator parameter value
22023 invalid parameter value
22013 invalid preceding or following size
2201B invalid regular expression
2201w invalid row count in limit clause
2201x invalid row count in result offset clause
2202H invalid tablesample argument
2202G invalid tablesample repeat
22009 invalid_time zone displacement value
2200C invalid use of escape character
22006 most_specific_type mismatch
22004 null value not allowed
22002 null value no indicator parameter
22003 numeric value out of range
2200H sequence_generator limit exceeded
22026 string data length mismatch
22001 string data right truncation
22011 substring error
22027 trim error
22024 unterminated c string
2200F zero length character string
22P01 floating point exception
22P02 invalid_text representation
22P03 invalid binary representation
22P04 bad copy file format
22P05 untranslatable character
2200L not_an_xml document
2200M invalid xml_ document
2200N invalid xml content
22008 invalid xml comment
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Error Code Condition Name
2200T invalid xml processing instruction
Class 23 — Integrity Constraint Violation
Error Code Condition Name
23000 integrity constraint violation
23001 restrict violation
23502 not _null violation
23503 foreign key violation
23505 unique violation
23514 check violation
23pP01 exclusion violation
Class 24 — Invalid Cursor State
Error Code Condition Name
24000 invalid cursor_ state
Class 25 — Invalid Transaction State
Error Code Condition Name
25000 invalid transaction state
25001 active sql transaction
25002 branch_transaction already active
25008 held cursor requires same isolation level
25003 inappropriate_access_mode_ for branch transaction
25004 inappropriate isolation level for branch transaction
25005 no_active sqgl transaction for branch transaction
25006 read only sql transaction
25007 schema and data statement mixing not supported
25P01 no_active sql transaction
25P02 in failed sql transaction
25P03 idle_in transaction session_ timeout
Class 26 — Invalid SQL Statement Name
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Error Code Condition Name

26000 invalid sql statement name

Class 27 — Triggered Data Change Violation
Error Code Condition Name

27000 triggered data change violation

Class 28 — Invalid Authorization Specification

Error Code Condition Name
28000 invalid authorization specification
28P01 invalid password

Class 2B — Dependent Privilege Descriptors Still Exist

Error Code Condition Name
2B000 dependent privilege descriptors still exist
2BPO1 dependent objects still exist

Class 2D — Invalid Transaction Termination
Error Code Condition Name

2D000 invalid transaction termination

Class 2F — SQL Routine Exception

Error Code Condition Name
2F000 sqgl routine exception
2F005 function executed no return statement
2F002 modifying sql data not permitted
2F003 prohibited sql statement attempted
2F004 reading_sql data not permitted

Class 34 — Invalid Cursor Name
Error Code Condition Name

34000 invalid cursor name

Class 38 — External Routine Exception

Error Code Condition Name
38000 external routine exception
38001 containing sql not permitted
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Error Code Condition Name
38002 modifying sql data not permitted
38003 prohibited sql statement attempted
38004 reading sgl data not permitted
Class 39 — External Routine Invocation Exception
Error Code Condition Name
39000 external routine invocation exception
39001 invalid sqglstate returned
39004 null value not allowed
39P01 trigger protocol violated
39P02 srf protocol violated
39P03 event trigger protocol violated
Class 3B— Savepoint Exception
Error Code Condition Name
3B000 savepoint exception
3B001 invalid savepoint_ specification
Class 3D — Invalid Catalog Name
Error Code Condition Name
3D000 invalid catalog name
Class 3F — Invalid Schema Name
Error Code Condition Name
3F000 invalid schema name
Class 40 — Transaction Rollback
Error Code Condition Name
40000 transaction rollback
40002 transaction_integrity constraint violation
40001 serialization_ failure
40003 statement completion_ unknown
40P01 deadlock detected
Class 42 — Syntax Error or Access Rule Violation
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Error Code Condition Name
42000 syntax error or access rule violation
42601 syntax_error
42501 insufficient privilege
42846 cannot_coerce
42803 grouping error
42P20 windowing error
42P19 invalid recursion
42830 invalid foreign key
42602 invalid_name
42622 name_too long
42939 reserved _name
42804 datatype mismatch
42P18 indeterminate datatype
42pP21 collation mismatch
42P22 indeterminate collation
42809 wrong_object_type
428C9 generated always
42703 undefined column
42883 undefined function
42P01 undefined table
42P02 undefined parameter
42704 undefined object
42701 duplicate column
42P03 duplicate cursor
42P04 duplicate database
42723 duplicate function
42P05 duplicate prepared statement
42P06 duplicate schema
42P07 duplicate table
42712 duplicate alias
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42710 duplicate object
42702 ambiguous_column
42725 ambiguous_function
42P08 ambiguous_parameter
42P09 ambiguous alias
42P10 invalid column reference
42611 invalid column definition
42P11 invalid cursor definition
42P12 invalid database_definition
42P13 invalid function definition
42pP14 invalid prepared statement definition
42P15 invalid schema definition
42P16 invalid table definition
42P17 invalid object definition
Class 44 — WITH CHECK OPTION Violation
Error Code Condition Name
44000 with check option violation
Class 53 — Insufficient Resources
Error Code Condition Name
53000 insufficient resources
53100 disk full
53200 out_of memory
53300 too_many connections
53400 configuration limit exceeded
Class 54 — Program Limit Exceeded
Error Code Condition Name
54000 program limit exceeded
54001 statement too complex
54011 too_many columns
54023 too many arguments
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Class 55 — Object Not In Prerequisite State

Error Code Condition Name
55000 object not in prerequisite state
55006 object_in_use
55P02 cant_change runtime param
55P03 lock not_available

Class 57 — Operator Intervention

Error Code Condition Name
57000 operator intervention
57014 query canceled
57P01 admin_shutdown
57P02 crash_shutdown
57P03 cannot_connect_now
57P04 database dropped

Class 58 — System Error (errors external to PostgreSQL it self)

Error Code Condition Name
58000 system error
58030 io_error
58P01 undefined file
58P02 duplicate file

Class 72 — Snapshot Failure
Error Code Condition Name

72000 snapshot too old

Class FO — Configuration File Error

Error Code Condition Name
F0000 config file error
F0001 lock file exists

Class HV — Foreign Data Wrapper Error (SQL/MED)
Error Code Condition Name

HVO000 fdw_error
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Error Code Condition Name
HV005 fdw_column name not found
HV002 fdw_dynamic parameter value needed
HVO010 fdw function sequence error
HV021 fdw_inconsistent descriptor information
HV024 fdw invalid attribute value
HV007 fdw_invalid column name
HV008 fdw invalid column number
HV004 fdw_invalid data type
HV006 fdw_invalid data_ type_ descriptors
HV091 fdw invalid descriptor field identifier
HVOOB fdw_invalid handle
HVO00C fdw _invalid option index
HV0OD fdw_invalid option name
HV090 fdw invalid string length or buffer length
HVO0O0A fdw_invalid string format
HV009 fdw_invalid use of null pointer
HV014 fdw_too many handles
HV001 fdw_out of memory
HVOOP fdw _no_ schemas
HV00J fdw_option name not found
HVOOK fdw reply handle
HVO00Q fdw_schema not_found
HVOOR fdw_table not_ found
HVOOL fdw unable to create execution
HVOOM fdw_unable to_create_ reply
HVOON fdw unable to establish connection
Class PO — PL/pgSQL Error
Error Code Condition Name
P0000 plpgsgl error
P0001 raise_exception
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Error Code

P0002

P0003

P0004

Class XX — Internal Error

Error Code

XX000

XX001

XX002

Condition Name

no data_found

too_many rows

assert failure

Condition Name

internal error

data corrupted

index_corrupted
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22. 2B B A%

ARX BN B PolarDB PostgreSQLE | % MEIRILIEH L,

i
%“Eﬂf"ﬁﬁ&f":ﬁ%ﬁ)ﬁ'ﬁﬁ”ﬁ5%&?&&9’])&?&&5& ®, flneaeRnEE, kﬁé&KﬁTjE&EET TESHIRE

%@L_LJEE% EEREEEREEREZNN, REYEERSESN, CREENARFPHREXRE, FNELXL2E.

MREAZ) 1)'535%@']5_15_?% BEREET T HEE,

KBS

HESERBRIANRYSHTY, HATHER, RE, HERILN, BBRFHERE, EANERRSHTEL R
Bl condition name RHMf, WWEHREEFTEREFERENEMFANE, EMSONHERME, BESQUHER.

BAER
IEEERFASQLP FAIRERZE, MEAREXNG. R, X, 24, AEENS. KiEE. R xF7EZNEF, BF
HRERTS %D%*RE*JE%HE%D%*&?@& BAR I EEIERER.

BRARE

BRABEFERIMNEEH, AFER (O0M, out of memory) , ERASHERERRNERBIREFRR, HEXREE
FULLESARZAMEFTURR., FAINATEZEMGREASF, MEEALS, UATRARNEAS EESBEBIEX
BIRAEES; BB ESOLEBBEELAREREAR (NCPURERTE) , SHASEEHER., ZEREBEAMER, BHRD
ERMHEHEREMESOL
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23 .15 E PR S5 Aa dm BB AR T\

OB EHEETRSFNRBER, EASUBRESENEER. AXURFINFE RN BPolarDB3 A K GBKS GB18030
PP RIDEBERTTE.

k1)

e GBK
GBK (Chinese Internal Code Specification) BIiXFRBY BHE . GBKEWR21886 NN FHIERRGS, BIFE:

o GB23120 2B FHMIENER S,
o BIGSHHILERNE,

o EZRFREGBI3000FHWEBUKRE,
o HENXZF. MENFS.

e GB18030
GB18030B1E ZR#5/#EGB18030-2005 ( (EEFR AP NHEBEFE) , £GB18030-2000 (EERABFEEXRIEHXEREBER
SEEKRENYT ) WEITHR, LERFIXEZHFEZFEERIFE, @ TREGBKIMGB2312fR0E, HIWR702440MNE, B
REAZFEHHEB, SMNEUMHERT, NEFTANEFAR.,. EPEZT | WETBNGBKZERE. NEFHRBNBAAA
OKY RBAMG582MNNE, FBZEEX, REBUEX61ANER, XEFPERAENYE. NERFTEESEFNE
MR BENE,

=~
o IEFEGBKEMIET,
i. BIBEUEE o ook , HEERSHBEBIEXNGBK, EFiHHEBIELAUTF-8,

CREATE DATABASE db gbk template template0 encoding = gbk LC COLLATE = 'zh CN.gbk' LC CTYPE = 'zh CN.g
bk';

\c db_gbk;

SET client encoding = 'utf-8';

i. B test table %,

CREATE TABLE test table(fl varchar(3));

il. M@ test table FRPIHEAEIE.

INSERT INTO test table (f1) VALUES ('§K=');
INSERT INTO test table (fl) VALUES ('ZEM');
INSERT INTO test table (f1) VALUES ('Ef&E');
INSERT INTO test table (fl) VALUES ('#&=x');

v. B test table RPHEEHR, HIZBFAFHST.

SELECT * FROM test table ORDER BY f1;

EWERNT:

Zm
.
Kt
K=

(4 rows)
o }5TEGBI8030HMBILT,
i. BIBEIEE oo go18030 , FHIEERSH/EBIERNGBI8030, BEFiHHBIELAUTF-8,
CREATE DATABASE db gb18030 template template0 encoding = gbl8030 LC_COLLATE = 'zh CN.gbl8030' LC_CTYP
E = 'zh CN.gb18030';

\c db gbl8030;
SET client encoding = 'utf-8';
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HPiEm-EERSHRRELEI

ii. Bl polar text E

CREATE TABLE polar text (i int, fl text);

jii. @ polar text FHEANEIE.

INSERT INTO polar text
INSERT INTO polar text
INSERT INTO polar_ text
INSERT INTO polar text

(
(
(
(

f1
f1
f1
f1

)
)
)
)

VALUES
VALUES
VALUES
VALUES

(=) ;
("ZEM) ;
("EXRE";
(redfk L) ;

v. B polar text RPMDEHUE, HAFHDT,

SELECT * FROM polar text ORDER BY f1;

TWERMT:
i f1
e
| =
| EfkE
| ezt
| K=
(4 rows)
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24.1. REEH
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BRIESR

1. BRPolarDBEHIA,

2. ERAALE LR, EREHAERE.,

3. REBMEH, RHRMEINES > RESURIINEH.
4. EEETEREUTESH:

W

# L]

BOUEFEFAA HRENE,
o BFAA: FURERNIMTHETRNER, MERZESRBIREESRNTITEE, FAKP PR/

INE Lk nR.
o REME: REMAXMNRM, HEHANEMHEE (RBIFLEE) WRNE, FAKE BRNND
B
EREXE BN — MR ERH, TREX.

EREEHMENMIBENVE, REEHMFEFMERIAMRE B, FINRSEFNMEAERT (BIM) , U

B bR EER Mgt AERT (M) |, THEIEE,
R o THAREMEIH—MIVMIEXE, ARTAXZESZELREX.
o
o RT]LAiEIEEPolarDBSECSEIEER — B XHE AR AKX,
T3 NEXHEGFMLVPC (Virtual Private Cloud) , TE%E,
MR R PERVPCRIR A, EEEBE@AVPCWL, B OIEMNIVPCHIZZ ],
VPC %
VPC3Z il @ P BH{RPolarDBS EEEEMECSEIEFE—PVPC, ENEMNEZEZTNMEELKIEREMERE.
s REEHTREENRIENERE . fIREENFERAM APostgreSQL 11, Nt =EERNERS
= #thHPostgresQL 11, FEEE,
%7 REEEMREENRTANMRF N, FINREEENRIIAERIR (2-160TR) (BINEE) |, Wikds
- BEMRNRINBAERIR (2-1610TR) (BiAEE) |, THEE.
A ERNBREMRIAEHIR (2-1610TR) (RINEE) |, BUMRSERRESEHNT SHE, ARAKE

FRNRAFREESENEE, BEESLNESEN.
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24 A
o BEMREHRRIALKHIIR (2-16MTR) (RINEE) | REBRNAEMEEROR I TR (—F—
HEAK Rig) , TREE,

o EENEEHRRINBTR (ATIR) , REFHUAEE—ITR (EPR) , EREE,

ERER ., RASRBLFHBEERSR/NEITE, FHEESRIESEN.

s @ R CIREENARERGFHEEE, FHEISERMEENIZREM BB,
WMANEBEM, EHEMBHREZUTEK:
o XRBELL http:// B https:// Fk,
EHER
o KEN2~256DFH,
MREBZ, RABHIEDEN—INEHER, CIREHBETLUER,
IR REBEHFREBAVFE A NIIFZEH.
BIHE BEBEAN1~50, FKINMEHT,

5. FHEFERRSIMNN, BEIMBE,

@ 38 THAME, BEI-SANFOERS, ZEEMTEERSIE DENREENER,

24.2. BEHIEEGMEZS

EEIMEPOla DB HI A BB L MR MAMIBEFHAR. AXENENTEERREEEAR.
BRIESR

1. BRPolarDBEHIA,

2. ERAALE LR, EREHAERE.

3. KREBERER, REHEED,

4. EEAFERIENSREAMNAEHMKE, SERREFRAS.

HIEESHIFE 0
HiEEEFERE
2.32 GB
(LEHIEESE LR 5T, B 0.04%)

@ 3 SHEBRMEDENNNRAFESE. YREEEEASKILTMNEEE LIRN0%E, REASEX
BWREEEMEMERAN, MFRESEETELR, BARERIE, FHESLERERE,

N 78N hS
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WO UERTER D EHEIRE (NERAR. ENTR. ARRANERETARSE) 56, BEXMESHRTRE, E560
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