Bo3moxxHOCTb Mopaynb PostgreSQL Postgres Postgres Pro Mpumeuanne Ccbinku

18 Pro Enterprise
Standard (Certified) /
(Certified) Enterprise 1C
18 18

EnuHbIv PeecTp poccuiickoro M0 Het Ha Ha R https://reestr.digital.gov.ru/reestr/301574/?
sphrase_id=1723760
https://reestr.digital.gov.ru/request/174839/?
sphrase_id=1723760

Ceptudukat ®CTIK Ha cooTBeTCcTBUE Y14 1 npukasbl ®CTIK Poccum ot 2 Het Ha Ha CepTudnumposaHbl Postgres Pro Standard, Postgres Pro Enterprise https://postgrespro.ru/products/postgrespro/

Ha 4K3 CYB[, nioHA 2020 1. N 76 1 oT 14 anpens 1 Postgres Pro Shardman enterprisecertified

2023 N2 64
https://postgrespro.ru/products/postgrespro/certified
https://reestrinform.ru/reestr-szi/sertificate-3637.html
https://reestrinform.ru/reestr-szi/sertificate-4063.html|
https://reestrinform.ru/reestr-szi/sertificate-4775.html

B cepTuduumpoBaHHbIn AucTpuéytus CYB[ Het Ha Oa CYB[, Postgres Pro Enterprise (13.23.1,14.20.1,15.15.1,16.11.1, https://postgrespro.ru/products/postgrespro/

BXOASAT MUHUMYM TPU MaXXOPHbIe BEPCUM 17.7.1) enterprisecertified

MpucyTcTBYe B KaTasnore cepBucoB [ocTex Het Het Ha https://platform.gov.ru/dopolnitelnye-servisy/subd-
postgres-pro-enterprise/

COBMECTUMOCTb C OTE4ECTBEHHbIMMN Ha Ha Oa https://postgrespro.ru/compatible-solutions

npunoxenusamu (1C, Fanaktuka, Mapyc v ap.)

COBMECTUMOCTb C POCCUINCKUMM CUCTEMaMU Ha Ha JIE] https://postgrespro.ru/products/ecosystem
peaepBHOro konupoBaxus (Kuéep bakan,
RuBackup v ap.) https://cyberprotect.ru/podderzhivaemyie-texnologii/

backup-postgres-pro-enterprise/

https://www.rubackup.ru/documentation/techdoc/docs/
Postgres%20Pro%20backup%20and%20recovery.pdf

TM 24X7 Ha Tepputopun PO Het Ha Oa https://postgrespro.ru/services/support
Hanuuwe "ropsiueit nunum TM" 24x7 Het Ja Oa https://postgrespro.ru/services/support
Hanuuue cainta Tr Het Ada [a https://postgrespro.ru/services/support
SKCTPEHHbII BbIMyCK NaTyeil / ucnpassieHnit Het Ja Oa https://postgrespro.ru/services/support

own6ok B kofe CYB[,

MopepHusauus / ontumnsauus CYB/ B Het Aa [a https://postgrespro.ru/services/support
COOTBETCTBUM C 3aNpocoM 3akasunka

MoslyyYeHne TeXHUYECKNX KOHCYNbTaLuin 24x7 Het Ha Ha https://postgrespro.ru/services/support
MpepocTaenexHue paciumperHon T (Murpaums, Het Ha Oa https://postgrespro.ru/services/RTP
onTummusauus cTpykTypbl B, SQL 3anpocos,

npoBeaeHus ayauta CYB/ v np.) https://postgrespro.ru/services/support

https://postgrespro.ru/services/audit
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TN 24x7 MNpownssogutenem CYB[], BHeLHUX
cpefcTB knacTepusaumm (Corosync/Pacemaker,
Patroni, Stolon unwn Ap. npu 1x Ucnonb3oBaHUM
3akasuunkom)

Hanuune pycckosiablHOM [JOKYMEHTaLuUK B
371EeKTPOHHOM BUZE Ha caiTe MpousBoguTens ¢
onucaHuem peanusauum scex byHkuuii CYB

Hanuuue fokyMeHTaLum no Bcem
noasepxueaembim Bepcuam CYB[,

Moppepxxka nepeaayn MUMEHOBAHHbIX 1
MO3ULNOHHbIX apryMeHTOB CKpUnTtam,
BbI3blBaeMbIM KOMaHAoi \i B psql

®yHKLMOHaNbHbIE aHANOr COOTBETCTBYHOLLMX UTL_HTTR,
cucTeMHbIx nakeToB B CYB/] Oracle
UTL_MAIL,
UTL_SMTP

CucTemHbIn nakeT Oracle
DBMS_APPLICATION_INFO

Moanepxka naketoB (packages) kak B Oracle,
o6nervatomx murpaumio ¢ CYB/, Oracle

Moppepxka accoumaTUBHBIX MacCMBOB U

KONeKumit

3KCMOpT MaTepuanu3oBaHHbIX NPeACTaBNEHUI ORA2PGPRO

Pa6oTa c BLOB Kak B Oracle

MpoBepka KOPPEKTHOCTM AaHHbIX ORA2PGPRO

DBMS_APPLICATION_INFO

Koraa nepeaatotcst AOMONHUTENbHbIE NapameTpbl, psql paséupaet
X 1 CO3AAET nep C nepea; 3HauyeHusmu. Ecnn
nepefaéTcs UMsA=3HaueHne, Co3AaETCs NepeMeHHas C yKasaHHbIM
NMeHeM

utl_http - gocTyn K AaHHbIM B UHTepHeTe Yepe3 HTTP-BbI30BbI U3
SQL n PL/pgSQL;

utl_mail - ynpaBneHue aneKTpOHHbIMM MUCbMaMK;

utl_smtp - oTnpaBKka 31eKTPOHHbIX NMceM no npoTokony SMTP u3
PL/pgSQL

NS UHCTPYMEHTUPOBAHUS COCTOSIHUA CECCUN N METPUK
BbIMOJIHEHUA AJINTEJIbHbIX OI'IepaL[I/Iﬁ

MoxxHO co3aaBaTb NakeTbl, MOXXHO aBTOMAaTU4YeCKN MUTPUpoBaTh
nakeTbl 3 Oracle

MOoXHO 9KCMopTUpOBaTb Konnekumm Oracle B MaccuBbI 1 3anucu
Postgres Pro. MoxxHo co3paaBaTb Indexed by 6eckoHeuHble TabnuLbl
B namsTu B koae PL/pgSQL

MartepuanusoBaHHble NpeficTaBNeHNs SKCMOPTUPYIOTCA B BUAE
cHUMKa «Snapshot Materialized Views»

Peanusauusa naketa DBMS_LOB v ero dyHKuwit ansi pa6oTbl ¢ BLOB
u Bfiles

ConocTassieH1e faHHbIX, NOSTyYeHHbIX U3 CTOPOHHEN TabnLbl, C
yKasaHWeM Ha UCXoAHYto Tabnuuy Oracle v nokasbHyto Tabnuiy
Postgres Pro, nonyyaemyto B peaynbTaTe aKCropTa.

https://postgrespro.ru/services/migration

https://postgrespro.ru/services/ha_cluster

https://postgrespro.ru/docs

https://postgrespro.ru/docs

https://postgrespro.ru/docs/enterprise/16/app-psql

https://postgrespro.ru/docs/enterprise/16/utl-http
https://postgrespro.ru/docs/enterprise/16/utl-mail

https://postgrespro.ru/docs/enterprise/16/utl-smtp

https://postgrespro.ru/docs/enterprise/16/pgpro-
application-info

https://postgrespro.ru/docs/ora2pgpro/24/ora2pgpro-
exporting-packages

https://postgrespro.ru/docs/enterprise/16/plpgsql-
package

https://postgrespro.ru/docs/enterprise/16/ora2pgpro-
package-export

https://postgrespro.ru/docs/ora2pgpro/24/ora2pgpro-
exporting-associative-arrays

https://postgrespro.ru/docs/ora2pgpro/24/ora2pgpro-
usage-examples

https://postgrespro.ru/docs/ora2pgpro/24/ora2pgpro-
importing-blob-as-large-objects

https://postgrespro.ru/docs/ora2pgpro/24/ora2pgpro-
data-validation

JL0CTYNHOCTb MO KpanHein Mepe TPex
nocnefHUX NofAepXX1BaeMblX MaxopHbIX
Bepcuit CYB[, ¢ akTyanbHbIMU 06HOBNIEHUSIMU

MepuoanyHOCTb BbiMycKa HOBbIX Bepcuid CYB[,
C OGHOBJIEHUSIMU He peXxe OfHOro pasa B
KBapTan

https://repo.postgrespro.ru/std/
https://repo.postgrespro.ru/ent/
https://repo.postgrespro.ru/std/

https://repo.postgrespro.ru/ent/
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Bbinyck BHeouepeaHbix Bepcuii CYB[, ¢
ncnpasneHnsaMu (B T.4. UCNpaBNeHUSMN
6e3omnacHocTH)

Hanuuue ony6aMKoBaHHOrO MiaHa AopaboTok
CYB/, (road map)

Hanuune fopa6oToK / naTyeit cneyuanuctamu
Mpoun3BOAUTENS B OCHOBHYO BETKY 6a30B0M
Bepcun CYB[, (PostgreSQL wunm ap.)

Hanuuwue y MNpounssogutens cneymanuctos co
ctaTycom Contributor / Major Contributor
(PostgreSQL nnu gp.)

Cuctembl Red Hat Enterprise Linux (RHEL) 1
npousBogHble oT HUX: Red Hat Enterprise Linux
8/9/10, Rocky Linux 9/10, Oracle Linux 9/10,
AlmaLinux 9/10, PE[] OC MYPOM 7.3/8, POCA
«XPOM» 2021.1

CucteMbl Ha 6ase Debian: Debian 12/13,

Ubuntu 22.04/24.04, Astra Linux 1.7/1.8

AnbT 10/11, AnbT CIN penns 10

SUSE Linux Enterprise Server (SLES) 15/16

MocOC 15

CucTeMbl Linux Ans apxuTekTypbl
npoueccopos Anbbpyc: AnbT 10 ans e2kv3/
e2kv4, AnbT CIM penus 10 ans e2kv3/e2kv4,
Astra Linux «JleHuHrpag» 8.1, OC «3nb6pyc» 3.9

Cuctembl Linux gnsa apxutektypbl ARM: RHEL
8/9/10, Rocky Linux 9/10, Oracle Linux 9/10,
AlmaLinux 9/10, PE[] OC MYPOM 7.3/8, Debian

Ha

Ha

Ja

Ja

Ha

[a

[a

[a

JIE]

[a

[a

[a

Moppepxxka OC

Da

[a

[a

https://repo.postgrespro.ru/std/
https://repo.postgrespro.ru/ent/

https://postgrespro.ru/roadmap

https://commitfest.postgresql.org/

https://www.postgresql.org/community/contributors/

https://wiki.postgresql.org/wiki/Committers

https://repo.postgrespro.ru/std/

https://repo.postgrespro.ru/ent/
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Active-Active knacTep B/], KOTOPbI Ha KaXXA0M
y311e COAEPXUT KON 6a3bl AaHHbIX U TeM
caMbIM o6ecrneynBaeT MaclUTabupyemocTb
[NS YATAIOLMX TPAH3aKLMUI, @ TaKXKe BbICOKYHO
cTeneHb AOCTYNHOCTM [laHHbIX B Cllyyae c6os
y3na knactepa.

BCTpoeHHbIV 0TKa30yCToNuMBbIN knacTep BiHA
(Build-in High Availability) ¢
VHTErpupoBaHHbIMU B Apo Postgres Pro
Enterprise cneumanbHbIMK npoLieccamu,
obecneunBatowmmm nepegavy WAL ¢ nuaepa
Ha BeJloMble y3Jibl, HenpepbIBHbI MOHUTOPUHI
COCTOSIHUSA Y3/10B, aBTOMaTU4ecKoe
onpezienexne Npo6aeMHoOro yana 1 Bbi6op
HOBOr0 NMAepa knactepa.

Y3en-pedepu, KoTopblit TOMoraeT usbexarb

noTeHLuanbHoN Npo6nemMbl pasaeneHus
knactepa (split brain).

®yHKUuMK-06paboTumkm (callback) npu cmeHe
cocTosiHuA KnacTepa BiHA

KackagHas pennvkaums

MopaaepKka reopacrnpesieNiéHHOCTH U
KaTacTpodoyCcToNYnBOCTH

CepBU1CHBI peXuM Anisi knacTtepa BiHA

Mwurpauum BiHA-knacTepa Ha OCHOBHYO
Bepcuto Postgres Pro ¢ MUHUManbHbIM
npoctoem

multimaster

BiHA

BiHA

BiHA

BiHA

BiHA

BiHA

BiHA

Het

Het

Het

Het

Het

Bbicokas AOCTYMHOCTb U pe3epBHOE KONUpoBaHue

Het

[a

[a

[a

[a

[a

[a

Ja

CWHXPOHHbIV knacTep Postgres Pro Enterprise 6e3 pa3geneHus
pecypcoB, KOTOpbI o6ecneunBaeT paclumpsemocTb OLTP ans
YMTAIOLLMX TPAH3AKLMIA, @ TaKXKe BbICOKYHO CTeMeHb OCTYMNHOCTH C
aBTOMAaTWUYeCKUM BOCCTaHOB/IEHWEM MoCsie C60eB.

B couyeTaHum ¢ fopaboTkamu sapa, SQL uHTepdeiicom u
cnyxe6HbIM npoLieccom biha-background-worker,
KOOPAMHUPYHOLLMM y31ibl KnacTepa, biha npespatuaet Postgres Pro
B KnacTep ¢ Gpu3nyecKoi penankamen U BCTPOEHHbIM aBapUiHbIM
nepekstoYeHNeM Y3108, 0TKa30yCTOMYMBOCTbIO U aBTOMATUYECKUM
BOCCTaHOBJIEHWEM MOCSIe 0TKa3a y3J10B.

BO3MOXHOCTb CO3AaTh y3es-pedepu, B TOM YUCIEe B PeXXUMe
pennukauuu aaHHbIxX, Ans nonyyenns WAL c ysna-nuaepa, Kotopblii
y4yacTByeT B BbiGopax y3na-nnzepa 1 nomoraet usbexarb
noTeHLUManbHoli Npo6nembl pasfenenus knactepa (split brain),
COCTOSLLEro TOMbKO M3 InAepa U nocnefoBaTens.

06paboTunk — 310 SQL-ByHKLMSA, KoTOpasi yBeaoMaseT
nonb3oBaTeneil Unn BHeLHWe CepPBUCHI O COBbITUAX B BiIHA-
KnacTepe, Hanpumep o BblIGopax HOBOTO infiepa UK U3MeHeHUM
KOH(UrypaLmmn knactepa.

KackagHas pennukauus no3BonsieT CHUSUTb CETEBYHO Harpysky B
KnacTepax, pacrpefenéHHbIX Mexay pasHbIMU LLleHTpamm
06paBoTKM AaHHbIX, @ TaKXKe CHU3WUTb Harpy3Ky Ha ingepa.
CBOICTBO KacKa/jHOii PennKaLmm No3BoNseT pe3epBHOMY cepBepy
NpUHUMaTb CoefiuHeHus permkauum n notokn WAL oT apyrux
pe3epBHbIX, BbICTYNAOLNX NOCPeHUKAMMU.

BiHA npesiocTaBnseT cnesytolye BO3MOXHOCTY reorpaduyeckoit

pacnpefenéHHOCTM 1 KaTacTPO(OyCTOMUNBOCTH, KOTOPbIE

no3BosIAOT pasBopaunBaTh BiHA-kiacTepbl B pasHbix

reorpauueckux fokaLuax Ans obecneyeHns AOCTYNHOCTY BO

BPeMSs pernoHasbHbIx c60e.:

¢ basoBasi GyHKLMOHANLHOCTb reopacnpefeNéHHOCTH 1
0TKa30yCTONYNBOCTH

¢ KackapgHas pennukauus

¢ MHoroypoBHeBas reopacnpefenéHHoCTb 1
KaTacTpohoyCTOMUMBOCTL (SKCNepUMeHTanbHas
(YHKLIMOHANbHOCTb)

BiHA npegocTaBnseT GpyHKLMOHANBLHOCTb CEPBUCHOIO PeXnUMa,
4TO6bI BPEMEHHO MPUOCTaHOBUTBL paboTy BiHA. 910 MoxeT
nOTpe6OBaTbC§I, €CJ1 Bbl USMEHUNN NapaMeTpbl Kom‘burypauwu n
XoTute y6eF|I/1TbCﬂ, YTO USMEHEHUA NPUMEHUIIUCb Ha BCEX Yy3/ax
KnacTepa.

Murpauum o6ecneunBaeTcs cneumanbHbIMU KOMaHAaMU yTUAUTbI
bihactl, paspa6oTaHHbiMK A1 aBTOMaTW3aLMK LLIATOB MO MUrPaLuM.
Bo Bpems Murpauum Bbl CO3AaAUTE MAEPA HOBOTO KacTepa Ha
0TAeNbHOM CepBepe 1 3aTeM NepemMecTuTe nocsieaoBaTeneil u3
CTaporo Knacrtepa B HOBbIW. 3TO NO3BOUT CTapoMy KnacTtepy
NPOAOIKUTL pa60Ty n ocTaBaTbCs OTKaaoyCTOIZ‘-WIBbIM Ha
NPOTAXEeHUN BCEro npouyecca Murpauunmn, B To Bpemsa Kak HOBbIN
KnacTep nony4iT Bce 06HOBJIEHUSA MO IOTUYECKOMN pennuvkauum u
BO3bMET Ha cebs HarpyaKy TOJIbKO Mocsie 3aBepLUEHNUs MUrpaLum 1
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MacTep ¢ Npou3BOSIbHbLIM KOJIMYECTBOM
pennuk

Tennblii peseps

Fopsunit peseps

ABTOMaTUYECKOE UCTIPaBIIEHNE CTPAHUL,

WcnpaBneHue noBpexaéHHbIx 3anuceit WAL

CMsiIrYeHmne orpaHUYeHnii CUHXPOHHOM
pennukauyuu

PaCI.IJVIpeHHbIE BO3MOXHOCTM BbICOKOI

AOCTynHOCTM 6ubnunoTeky libpg

OTcnexuBaHue U3MeHeHu CTpaHuy ansa

WNHKpeMeHTasbHbIN KOMnuit

OTcnexuBaHne U3MeHeHU CTpaHuL, AN
VHKPEeMEeHTasnbHbIW KONWiA

MHKpeMeHTanbHoe (Ha ypoBHe CTpaHuLL)
pesepBHOE KonupoBaHue

MHKpeMeHTanbHoe (Ha ypoBHe CTpaHWLL)
BOCCTaHOB/IEHUE

Mpo6Hoe BocCTaHoB/EHNE

MONNTUKM XpaHEeHUs pe3epBHbIX KOMUi

CnusiHve LienoyeK MHKpeMeHTasbHbIX KOMuii

MapannenbHoe pesepBHOE KONMMpoOBaHUe n
BOCCTaHOBJIeHMe

CxaTue pe3epBHOIiA KOMuM C y4eTom

master / replica

warm standby

hot standby

automatic page repair

wal_sender_check_crc

sync replication mitigation

hostorder, failover_timeout

ptrack

summarize_wal

incremental backup

incremental restore

trial restore

backup retention

merging backup

parallel backup and restore

backup compression

Ha

Het

Het

Het

Het

Het

[a

Het

Het

Ja

[a

[a

[a

[a

[a

Da

Da

[a

[a

[a

HaCTPONKN OTKa30yCTONYMBOCTU.

BepyLuuit cepsep paGoTaeT B pexxuMe NoCTOSIHHOI apXmBaLyun
MN3MEHEHUN, B TO BPEMS KaK KaXAblii pe3epBHbIii cepBep paboTaeT
B PEXMME NMOCTOSHHOIO NPUEMa apXMUBHbIX U3MEHEHWIA, nosyyast
dannbl WAL oT BegyLiero.

Peanusauus 0TKa30yCTONYMBOCTU C NPUMEHEHUEM TPAHCAALUN
(ailnoB XypHanoB U1 NOTOKOBO PennKaLum unm ux
KOMBUHaLMeNn.

B0O3MOXHOCTb MOAKIIOYATLCS K CEPBEPY U BbINOJHATL 3aNpoChl Ha
YTeHue, B TO BpeMsi Kak CepBep Hax0AUTCS B peXMMe pesepsa uim
BOCCTaHOBJIEHUS apXuBa.

ABTOMaTUYECKOE UCMPaBIIeHNE CTPaHUL, MPY MOTOKOBOWA
pennuKaLumn B cnyyae NoBpexAeHns AaHHbIX (HeUcrnopyeHHble
CTpaHuLbl 3anpallMBaOTCS C BEAOMOr0 CepBepa).

MexaHu3M ucnpaeneHus NoBpexXa&HHbIX AaHHbIX WAL 13 6ydepos
B ONepaTUBHON NaMATy.

CMsIrYeHme orpaHUyeHnii CUHXPOHHOM Pensinkauuy, B peaynbtate
KOTOPOro BeAyLLMiA CEPBEP MOXKET NPOAOIXaTL paboTaTh Npu
BPEMEHHOI HEAOCTYNHOCTU OHOTO U3 BEAOMbIX.

Ynqueume O6p860TKI/I I'IO,E[KHPO‘-IEHVII;I C HECKOJIbKUMU cepBepamMun u
nepexofa oT OAHOIO K ApYyromy.

Peanusauns mexannama PTRACK, no3BonstoLLero nporpamme
pg_probackup oTcnexuvBaTb N3MeHeHUs CTPaHUL, NpY CO3AaHUN
MHKPeMeHTasIbHbIX Pe3epBHbIX KOMWii

MexaHW3M No3BOJISIET ONPeAenUTb, Kakue 6110K1 JOMKHbI MoNacTb
B pPe3epBHYI0 KOMUIO, AJ1A 3TOro cepeep ucnonb3ayeT cBogkn WAL,
KOTOpble XpaHSTCA B KaTasiore fJaHHbIX BHyTpU KaTasnora pg_wal/
summaries

Mo3BoNsAeT CIKOHOMUTBL MECTO Ha IMCKe U co3fjaBaTb KONUK
6bICTpee, YeM Mpu MOSHOM KOMMpOBaHUU. BoccTaHoBreHWe
MHKPEMEHTasbHbIX KOMWIi TakXe OCyLLecTBseTCS GbICTpee, YeM
BocnpoussefeHue daino WAL.

YcKopeHve BOCCTaHOBIEHUS U3 KONuuM 6n1arofapsi MOBTOPHOMY
MCMOMb30BaHMIO HEM3MEHEHHbIX CTpaHuL, MetoLmnxcs B PGDATA.

ABTOMaTUYECKNIA KOHTPOJIb LIENOCTHOCTU AaHHbIX 1 NpoBepKa
pe3epBHbIX Konwit 63 BOCCTaHOBNEHUs AaHHbIX KnacTtepa Eﬂ.

BoamMoxHOCTb ynpaBneHue apxusamv WAL v pesepBHbIMU KONUAMU
B COOTBETCTBUM C YCTAHOB/EHHbIMW NPaBUNaMU UX XPaHEHNUS.

B03MOXHOCTb 06bEAEHUTb KOMUU, OTHOCALLMECS K OAHON LiernoyKe
VHKPEMEHTaJlbHbIX KONWiA. YTo No3BonseT fJ06UTbCH S3KOHOMUU
MecTa 15 pe3epBHbIX KOMWIA Ha INCKe, @ Tak Xe YMEeHbLUUTb BpeMsi
Ha BOCCTaHOBJIEHMe.

BbInonHeHne onepawmii pe3epBHOro KONMpoBaHus 1
BOCCTaHOBJIEHMS B HECKOJIbKO NapassieflbHbIX NOTOKOB.

XpaHeHMe KOMUpyeMbIX AaHHbIX B CXXaTOM COCTOSHUM Ans

https://postgrespro.ru/docs/enterprise/16/warm-
standby#REPAIR-PAGE-FROM-STANDBY

https://postgrespro.ru/docs/enterprise/16/wal-
restoration
https://postgrespro.ru/docs/enterprise/16/runtime-
config-replication#GUC-SYNCHRONOUS-STANDBY-GAP
https://postgrespro.ru/docs/enterprise/16/libpg-

connect#LIBPQ-CONNECT-HOSTORDER

https://postgrespro.ru/docs/enterprise/16/libpg-
connect#LIBPQ-CONNECT-FAILOVER-TIMEOUT

https://postgrespro.ru/docs/enterprise/16/ptrack

https://postgrespro.ru/docs/postgresql/17/continuous-
archiving#BACKUP-INCREMENTAL-BACKUP

https://postgrespro.ru/docs/enterprise/16/app-
pgprobackup

https://postgrespro.ru/docs/postgresql/17/app-
pgbasebackup

https://postgrespro.ru/docs/enterprise/16/app-
pgprobackup

https://postgrespro.ru/docs/enterprise/16/app-
pgprobackup

https://postgrespro.ru/docs/enterprise/16/app-
pgprobackup

https://postgrespro.ru/docs/enterprise/17/app-
pgprobackup#PBK-MERGING-BACKUPS

https://postgrespro.ru/docs/enterprise/16/app-
pgprobackup
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BHYTPEHHEN opraHnsauum 3KOHOMMU ANCKOBOrO NPOCTpaHCTBA.

KaTtanorusaums pesepBHbIX KOnui backup catalog Het Ha Ha MonyyeHne cnucka pesepBHbIX KOMWIA U COOTBETCTBYIOLLEi https://postgrespro.ru/docs/enterprise/16/app-
MeTauHdopMaLum B BUAe npoctoro Tekcta unn JSON. pgprobackup

Kartanorusauus apxvusos WAL WAL catalog Het ha [a MonyyeHune cnucka Bcex NMHWIA BpeMern B WAL u https://postgrespro.ru/docs/enterprise/16/app-
COOTBETCTBYHOLEN MeTauHbOPMaLMK B BUAE NPOCTOrO TeKCTa Un pgprobackup
JSON.

[paHynApHOCTb BOCCTaHOBNEHUS (U3nYecKoro restore granularity Ja ha [a BoccTaHoBeHne nstpaHHoi 6a3bl AaHHbIX / 06bekTa 6asbl =

pe3epBHOro KonMposaHus AaHHbIX.

BoccTaHoBNEHWE HA MOMEHT BpeMeHU point-in-time recovery (PITR) JiE] Oa Oa B03MOXHOCTb BOCCTAHOBUTbL COCTOsIHWE KnacTepa b/, Ha nto6on -

MOMEHT BpeMEHU A0 GaﬂaHHOFI TOYKM BOCCTaAHOBJIEHUSA.

CFS coBMeCcTMMOCTb pe3epBHOro KOnupoBaHus Het Het Da B Postgres Pro Enterprise peanu3oBaHa noggepxka CFS https://postgrespro.ru/docs/enterprise/16/app-
(Compressed File System) npu co3aaHum MHKPEMEHTasbHbIX pgprobackup
pesepBHbIX Konuit B pexumax DELTA, PAGE n PTRACK (cambii
6bICTpbIN)
Moppepxxka npoTtokona S3 Ans pesepBHOro Het Het [a B Postgres Pro Enterprise pg_probackup o6ecneunBaet nogaepxky https://postgrespro.ru/docs/enterprise/16/app-
KOMWUPOBaHUsi nHTepdenca S3 (Simple Storage Service) Ans xpaHeHUs faHHbIX B pgprobackup

YaCTHbIX 06J1a4HbIX XpaHunuuwax

BepcnoHHas He3aBUCMMOCTb CpeficTBa pg_probackup3 Het fa [a OpHa v Ta e Bepcus pg_probackup3 Tenepb MoxeT https://postgrespro.ru/docs/pg_probackup3/3.2/pbk-
Pe3epBHOro KONMMpoBaHUsi MCMONb30BaThCs C PasfnyHbIMU Bepcusimu Postgres Pro unu new-features
PostgreSQL, o6ecneunBas COBMECTUMOCTb M aAanTUBHOCTb.

Pa6oTa c 6a30ii faHHbIX NPSIMO U3 Pe3epBHOIA pg_probackup3 fuse Het Het [a pg_probackup3 nossonsieT 3anyckatb ak3eMnnap 6a3bl AaHHbIX https://postgrespro.ru/docs/pg_probackup3/3.2/pbk-
KOMWUKU, MUHYA 3Tan NoJIHOro BOCCTaHOBNEHUSA Hanpamyr n3 pesepBHoﬁ Konwuu, NpoBepATb U BOCCTaHaBIMBaTb setting-up-fuse
OTAesibHble JaHHble 6e3 HeOﬁXOAMMOCTM MOJIHOrO BOCCTAHOBJIEHUS,

B03MOXHOCTb XpaHeH!si pe3epBHOIi KoUK B pg_probackup3 Het [Ha [a Kaxxpas pesepBHasi KONUs Ternepb XpaHUTCS B BUAe efuHoro daiina, https://postgrespro.ru/docs/pg_probackup3/3.2/pbk-
Bnae equHoro d)aﬁna yTO Obneryaet ynpaejieHue n XxpaHeHne pe3epBHbIX KOI'IVII7I, a Takxe new-features
npeaocTaBnfeT A0NOJIHUTESIbHble BO3MOXXHOCTU UCMNOJIb30BaHUA

B03MOXHOCTb 06beANHATD Lienoykn pg_probackup3 merge Het Oa Oa Tenepb MOXHO 06beANHATD LIeNOYKN MHKPEMEHTasbHbIX https://postgrespro.ru/docs/pg_probackup3/3.2/pbk-
WHKPEeMEeHTasbHbIX KOMuin pesepBHbIX KOMUI, TakUM 06pa3oM COXpaHsisi MECTO B XpaHUIMLLE 1 managing-the-backup-catalog#PBK-MERGING-BACKUPS
opraHu3oBbIBas 6osiee ruékue pernaMeHTbl pe3epBHOro
KOMMpoBaHUs
B03MOXHOCTb pe3epBHOro KONUpoBaHUA pg_probackup3 Het Ha Ha Mo3BonsieT NponM3BOAUTL pe3epBHOE KONUpoBaHue oTaeNbHbIX B/, https://postgrespro.ru/docs/pg_probackup3/3.2/app-
oTaenbHbIX B/ YTO CYLLEeCTBEHHO MOXET COKPaTUTb BPEMSA PE3EPBHOI0 pgprobackup#PBK-PARTIAL-BACKUP-AND-RESTORE-
KOMUPOBaHWUSA N 3aHUMaeMoe pe3epBHbIMU KOMUAMU MECTO. OPTIONS
WHTerpaums c kopnopaTuBHbIMU cUCTEMaMu Het [a [a -

pe3epBHOro KoNMpoBaHusi
MacLTaéupyemMocTb 1 MPOM3BOAUTENBHOCTb

OnTUMmMsaLmm Ans MHOronpoLLeCCOPHbIX/ Het ha [a YnyuLUeHHbI MexaHU3M NPOBePKM 6JI0KUPOBOK, He OKa3blBatoLL it https://postgrespro.ru/docs/enterprise/16/intro-pgpro-
MHOrosiiepHbIX Cepsepos 0TpULLATESIbHOMO BJIMAHUA Ha NPOU3BOANTENbHOCTb. vs-pg

YBenunyeHHas ckopocTb U 3QHEKTUBHOCTb NNIaHUPOBaHUSA ANis
PasIMYHbIX TUMOB 3arnpocoB.

YMeHbLUeHHoe noTpebeHne NamsiTh Npu 06paboTKe CIOXHbIX
3anpocoB CO MHOXECTBOM TabnuL,.

OnTUMU3aLms 6110KMPOBOK Het Het [a CnpaBeasiMBoe pacnpefeneHne Nerknux UCKNHYNTeNbHbIX
6710KMPOBOK MOCSE MOJYYeHUs 3alaHHOro KonmyecTsa
pasfensieMblx 6710KMPOBOK.

64-paspafHbIi CHETUUK TPaH3aKLMIA Het Het Ja [Mo3BonseT CTPOUTL BbICOKOHArpyXeHHble CUCTEMbI
NPOMBILLNIEHHOTO YPOBHS C 60/IbLIMM KOSIMYECTBOM TPaH3aKLUN.
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Mownck cxoacTBa BEKTOPOB

OnTMun3auua 3anpocos

OnTuMuU3auua 3anpocos MeToaamu
MalLUUHHOIO 06yYeHust

OnNTUMU3aLMA 3aNpoCcoOB METOAAMU
MallUWHHOrO 06y4yeHus (KpaTHOe yCKopeHne
BbIMNOSIHEHWSA CNOXHbIX 3aNpOCoB)

AQO ¢ MUHUManbHbIMW HaKNagHbIMU
pacxoaamu

CTOMMOCTHOW ONTUMU3ATOP, YUUTbIBAOLLUIA

JANCKOBbIe onepawuuu 1 NpoLeccopHoe BpemMs

XUHTbI nnaaHupoBLMKa

‘/npaBneHwe MHOXXeCTBEHHbIMU M1aHaMun
3anpoca

YnpaBneHue niaHamMu 3anpocoB Ha OCHOBe
waboHoB

co3AaBaHue Pe3epBHOI KOnum 1
BOCCTaHaB/IMBIEHUE 3aMOPOXKEHHBIX M1aHOB

YnpaBneHue nnaHamum 3anpocos

ABTOMNOAroTOBKA ONEpPaTopoB

‘/npaBneHwe NOAroToBJ/IEHHbIMU OnepaTopamMu

pgvector

aqo

AQO 3.0

AQO 4.0

pg_hint_plan

pgpro_multiplan

pgpro_multiplan wildcards

pgpro_multiplan

plantuner

autoprepared statements

Het

Het

Het

Het

Het

Het

Het

[a

Het

[a

Het

Het

Het

[a

Het

Ja

[a

[a

[a

Da

PacluvpeHue Ans peLueHuns 3afadum nomcka noxoXxux 06bekTos
yepes NoucK 6M3Kux BeKTopoB B N-MepHOM MpocTpaHcTBe

AnropuTm noucka k 6mmxkaiiumx cocepert (k-NN) ans ungexca-B-
nepesa.

Wcnonb3oBaHWe MaLUMHHOTO 06yYeHUs A5 ONTUMKU3aLWK 3anpocoB
N0 CTOUMOCTU UX BbINONHEHWUA. BbINONHAET NyyLuyto oNTUMU3aLMIO
CJIOXHbIX 3anNpoCcoB U MUHUMU3UPYET BPEMS BbIMNOSIHEHUSA CIIOXHbIX
3anpocos.

Pennukaums fAaHHbIX Ha peniMkKy 1 paboTa Ha pennvke

delta_rows - BkntoyaeT MexaHu3m 06yyeHusi, Ipu KOTOPOM ago
KOPPEKTUPYET OLLeHKY KONIYecTBa CTPOK MIaHUPOBLLMKa CBOMMM
npeackasaHusMu.

MonHOCTbIO aBTOHOMHbIN pexkum B AQO (aqo.advanced BKOYEH,
aqo B pexxume auto)

B Bepcuu 4.0, peanu3oBaHbl ONTUMU3ALMK, KOTOPbIE YiydLaoT
NPON3BOANUTESNIHOCTb U 3HAUYUTESNIbHO COKPALLAOT HaKagHble
pacxofbl Ha MlaHMpOBaHWe 3anpocos.

B03MOXHOCTb KOpPpPEeKTUpOBaTb MyaHbl BbIMOMHEHUSA, MPUMEHSAA TaK
Ha3blBaeMble «yKasaHuA», 3anucblBaeMble B BUE MPOCTbIX
onucaHuit B SQL-KOMMeHTapusix 0co6oro Buaa.

[anbHellwee pa3BuTue paclumnpeHue sr_plan. Moasonset
NoJsib30BaTesIH0 COXPaHATL MaHbl BbINOJIHEHUSA 3aMpocoB U
Mcnosb30BaTb 3TU NJIaHbl NpU NocnegyroueM BbINOSIHEHUN TEX Xe
3anpocoB, YTO NOMoraeT U3bexaTb MOBTOPHOW ONTUMU3aLUN
WAEHTUYHbIX 3arnpocoB.

pgpro_multiplan geiicTByeT nogo6Ho cucteme Oracle Outline.

Tak e nofAepXX1BaeTcs nepefada Habopa CoXPaHEHHbIX MNaHoB
Ha pernnky yepes WAL, TakuM 06pasoM B Ciyyae nepeksoyeHuns Ha
pennuky 6yAyT UCNONb30BaTLCA Te XKe MiaHbl, YTO U Ha MacTepe.

B cnyuae ecnv To4Hoe UMs TabnuLbl 3apaHee He U3BECTHO
(Hanpumep BpeMeHHasi TabiuLa), HO HY)XXHO 3aMOPO3UTh MlaH
BbINOMHEHNS ANA TaKUX TabnuL, Npu UCnonb3oBaHun template
pgpro_multiplan co3paéT nnaH ¢ wabnoHamu, KOTOPbIA MOXeT
NPUMEHATLCA K 3anpocaM ¢ UMeHaMu Tab/uL, KOTopble coBrnagatoT
C perynsipHbIMU BbIpaXKeHUSIMU, yKa3aHHbIMU B napameTpe
KoHdurypaumu pgpro_multiplan.wildcards.

Tenepb 3aMOPOXEHHbIE NaHbl MOXHO MepemellaTh MeXay 6asamu
AaHHbIX UK laXke 9K3eMNspamu cepeepa.

B03MOXHOCTb 106aBNATH NOALEPXKKY YKa3aHWU! Ans
NIaHUPOBLLMKA, MO3BOJIAKOLLMX OTKAKOYaTb UK NOAKI0YaTb
onpefenéHHble MHAEKChI NPU BbINOSIHEHWUM 3anpoca.

B0O3MOXHOCTb HESIBHO MOArOTaBMBATbL YacTO UCTONb3YeMble
ornepaTopbl ¥ TakuM 06pa3oM ONTUMWU3MPOBATbL 3aTPaThbl Ha UX
KOMMUASILMIO U Pa36op NPy KaxXAOM NOCSeAYHOLLEM BbINOIHEHNN.

YnpasneHue 06bEMOM KelLla, KOTOPbIN 3aHUMAIOT MOATOTOBIEHHbIE
onepatopbl. Mpu BKNOYeHUM napameTpa plan_cache_lru_size unu

https://postgrespro.ru/docs/enterprise/16/intro-pgpro-

Vvs-pg

https://postgrespro.ru/docs/enterprise/16/k-nn-search

https://postgrespro.ru/docs/enterprise/17/aqo

https://postgrespro.ru/docs/enterprise/17/aqo

https://postgrespro.ru/docs/enterprise/18/release-
proee-18-1-1

https://postgrespro.ru/docs/enterprise/16/pg-hint-plan

https://postgrespro.ru/docs/enterprise/17/pgpro-
multiplan

https://postgrespro.ru/docs/enterprise/17/pgpro-
multiplan

https://postgrespro.ru/docs/enterprise/17/pgpro-
multiplan#PGPRO-MULTIPLAN-RESTORE

https://postgrespro.ru/docs/enterprise/16/plantuner

https://postgrespro.ru/docs/enterprise/16/autoprepare

https://postgrespro.ru/docs/enterprise/16/runtime-
config-resource#GUC-PLAN-CACHE-LRU-SIZE
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ACUHXPOHHOE NOATBEPXAEeHNEe TpaH3aKLuii

MapannenbHoe BbINOSIHEHWE 3anNpoCcoB

MapannenbHoe cosfaHune / JOCTYN K MHAEKCaM
MokpblBatoLMe UHAEKCHI

ACUHXPOHHBI# 1/0 (AIO)

MopaepkKa rnobanbHbIX MHAEKCOB

CeKLWOHMpOBaHue Tabnuu,

SPLIT/MERGE cekuuin

CeKLWOHMpOBaHKe Mo ccbisike (pedepeHcHoe
CEeKLMOHNPOBaHWe).

ABTOCEKLMOHNPOBaHWe (aBTOMaTUYecKoe
cospAaHue NapTuLmin)

ABTonepeMelleHre ManoakTyasnbHbIX AaHHbIX
Ha MefieHHble HocuTenu (aHanor Oracle ILM)

C)xaTue Ha ypOBHe CTpaHuLy
OT/I0)KEHHOE C)KaTue CTpaHUL, Ha YpOBHe
cTpaHuy,

CoxpaHeHwe peay/bTaToB 3anpocoB AJs
nepeuncnonb3oBaHus

pgpro_gbtree

PARTITION-BY-REFERENCE

pgpro_autopart

pgpro_ilm

CFS

cfs_compression

pgpro_result_cache

Ha

Het

Ja

Het

Het

Het

[a

Het

Ja

Ja

Het

Het

[a

Da

Da

[a

[a

plan_cache_Iru_memsize pa3o6paHHble fepeBbsi 3anpocoB v obLue
niaHbl, KOTOPble He UCMOoMb30BaUCh B NOCeAHEe BpeMs,
BbITECHSIIOTCS W3 KeLla Npy JOCTUXKEHUU OTPaHUYEHUiA, 3af,aHHbIX
3TUMW NapameTpamu.

B03MOXHOCTb 3aBepLuaTh TPaH3aKLuM 6bICTPEE, LiIeHO TOro, YTO B
cnyyae kpaxa CYB/], nocnefHue TpaH3akummn MoryT 6biTb NOTEPsiHbI.
[111 MHOTUX NPUIIOXEHNA TaKoi KOMMPOMMCC NPUEMIEM.

BO3MOXHOCTb BblpabaTbiBaTh Takue MiaHbl 3anpocoB, KOTOpble
6yayT 3afeiicTBOBaTb HECKOMbKO CPU, 4TO6bI NONYYnTh OTBET Ha
3anpocsbl 6bicTpee.

Bo3MoXHOCTb CKaHMpOBaHUS TOJIbKO UHAEKCa.

Hoas nopcuctema BBofa-BbiBofa PostgreSQL nossonsietT
0[IHOBPEMEHHO BbIMOJHSATb HECKOJIbKO 3aNpOCOB Ha BBOA-BbIBOJ,
He JOXXUAAsCh UX NOCNeA0BaTEIbHOrO BbIMOSHEHUS. 9TO
pacLuMpsieT BO3MOXHOCTM YNpexatoLLero YTeHUs 1 NoBbIllaeT
06LLYyH0 MPOMYCKHY crnocobHocTb. B PostgreSQL 18
nojaepXxvBaeTcs napasnesbHblil BBOA-BbIBOZ Npu
nocneaoBaTeslbHOM CKaHUPOBaHUMU, CKaHUPOBAHUMN KyUu C
NOMOLLbIO GUTOBOM KapTbl U O4UCTKE.

[mo6anbHbI UHAEKC CO3AAETCA A1 OQHOMO MU HECKONbKUX
CTONGLIOB CEKLMOHUPOBAHHOMN TabuLbl U He BKIOYAET KoY
CEeKLMOHMPOBaHUS. 3T0 NO3BONAET BbINONHATH CKaHupoBaHue
uHAeKca 6e3 nepebopa BCex CEKLUM.

B03MOXHOCTb pa3tueHnsi oAHOMN GOMbLLION JIOTMYECKO TabnuLbl Ha
HECKOJIbKO MeHbLLMX PU3UYECKUX CEeKLNA.

Mo3BonsieT 06befjeHNTb HECKOMILKO CEKLIUIA B OAHY, 60 Ha060pT
pas6uTb OfIHY CEKLIMIO Ha HECKOTBKO.

nO3BOﬂFHOI.I.lEE aBTOMaTU4eCKn ceKUuMoHnpoBaTb Ao4YepHune
TasﬂVIleI B COOTBETCTBUU C CEKUNAMU POLAUTETIbCKUX.

PaclumpeHue pgpro_autopart no3BonseT cosaaBaTh CekLum
AMHAMUYECKU, TO eCTb MPOU3BOANT aBTOMATUYECKOe
CeKLMOHMPOBaHMe NPy A06ABEHNN UM U3MEHEHUMN JaHHbIX B
Tabnuue.

HelwaeT 3apauvy, aHaorMyHyto YnpaBieH o )XU3HEHHBIM LIUKJIOM
nHbopmaumm (information lifecycle management, ILM) B Oracle,
KOTOpOE aHasM3UpyeT YacTOTy UCMOJIb30BaHUS faHHbIX B 6a3e
[aHHbIX 1 BbIMOJIHAET ONpefenéHHble AeCTBUS C PEAKO
UCMOsb3yeMbIMU TabnmLaMu, HanpuMep NepeHocuT ux B 6osee
[eWEBOE U Me[JIEHHOE XPaHUIULLE.

B03MOXHOCTb peann3oBaTh CXXaTue Ha ypOBHe CTpaHuL, B Postgres
Pro Enterprise.

npeAOCTaBJ'IRET BO3MOXXHOCTb BPEMEHHO OTKJ/IIO4YUTb CXXaTne CFS,
ANA YCKOpPEeHUs Murpaumn 60JIbLUMX CXKATbIX TaﬁJ'IVILt.

Pacumpenue pgpro_result_cache KelwmpyeT pesysnbTaTbl 3aNpocoB B
pasaensiemMoit NamMmaTyh C NOMOLLbIO YKa3aH!i, NoBbILAs
npon3BOANTENBHOCTbL NP NMOBTOPHOM BbIMOJIHEHUN 3aNpOCOB.

https://postgrespro.ru/docs/enterprise/16/runtime-
config-resource#GUC-PLAN-CACHE-LRU-MEMSIZE

https://www.postgresql.org/docs/18/runtime-config-
resource.html#GUC-I0-METHOD

https://postgrespro.ru/docs/enterprise/17/pgpro-gbtree

https://postgrespro.ru/docs/postgrespro/17/sql-
altertable#SQL-ALTERTABLE-SPLIT-PARTITION

https://postgrespro.ru/docs/postgrespro/17/sql-
altertable#SQL-ALTERTABLE-MERGE-PARTITIONS

https://postgrespro.ru/docs/enterprise/current/sql-
createtable#SQL-CREATETABLE-PARMS-PARTITION-BY-
REFERENCE

https://postgrespro.ru/docs/enterprise/17/pgpro-
autopart

https://postgrespro.ru/docs/enterprise/17/pgpro-ilm

https://postgrespro.ru/docs/enterprise/16/cfs
https://postgrespro.ru/docs/enterprise/17/runtime-
config-cfs#GUC-CFS-COMPRESSION

https://postgrespro.ru/docs/enterprise/17/pgpro-result-
cache
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ABTOMaTUyeckas MHBaNUAaLMA KaLua
pesynbTaToB 3anpocos npu DML/DDL
onepaumsax Haf, OTHOLIEHUSIMU AJ151 KOTOPbIX
XpaHATCS pe3ynbTaThbl 3aNpocoB

ABTOMaTHYecKas UHBanMAaLms Kala
pe3ynbTaToB 3anpocoB KnacTepe (Mexay
MacTepoM W pensinkamu).

OnTuMuM3ayms focTyna K Tabnuuam B namsiTu

MapannenbHas BbIrpy3ka v 3arpyska AaHHbIX

BCTpPOEHHbIV Nyn coeAVHEHWI

MpokcupoBaHue coeauHeHuit Proxy to leader

MpokcupoBaHue coeanHeHuit Proxy to Follower

MpokcupoBaHme coeanHeHuit Proxy to Follower
C BO3MOXXHOCTbHO MPUKPENJIATL KIUEHTCKUI
CceaHC K OnpeAengéHHoi pennke Knactepa,
YTO6bI BCE TPaH3aKLUMM B paMKax TOro ceaHca
BbIMOJIHSANIMCb Ha OAHOI U TOM Xe perinke

CKBO3Has ayTeHTUDMKALMA MEXAY NYNepoM U
CYbA

Mo3BoNISeT HACTPOUTL pacnpefesnieHne
Harpyskv Mexay ysnamu knactepa

[IMHaMUYeCKuit BbIAENEHHbIN CeaHe Ans
nynepa

I'IepennaHMposane 3anpocos B peasibHOM
BpeMeHu

Tun bfile, no3Bonstowmii fepxaTb B KOJTOHKE
Tabnuupl cebinky (nanka, uMmsa hainna) Ha

pgpro_result_cache

pgpro_result_cache

in_memory

pg_dump, pg_restore

Proxima

Proxima

Proxima

Proxima

Proxima

Proxima: Load Balancer

Proxima Dynamic Dedicated
Session

AQE — Adaptive Query Executor

pgpro_bfile

Het

Het

Het

Het

Het

Het

Het

Het

[a

[a

Da

Da

Paclumpenue pgpro_result_cache nogaepxusaet aBToMmaTuyeckoe
aHHYNMpOBaHWe ANs 06ecrneyeHns CornacoBaHHOCTU
KeluMpoBaHHbIX Pe3y/bTaToB C MOMOLLbIO OTCNEXMBaHUS
M3MeHeHWI 6a3bl AaHHbIX U MPUMEHEHUS OnpeaenéHHbIX
OrpaHNyYeHuni.

Ecnn aononHnTeIbHO NPOM3BOANTCA KILLMPOBaHUE YNTAOLLYHO
HarpysKy Ha perniMke - To U3MeHeHUs MPUMEHATCA U TaM. Tak xe
flo6aBneHa BO3MOXHOCTb K3LLMPOBaHUS 3anMpocoB C mapameTpaMu
OTCTyna u imMmuTa.

BO3MOXHOCTb pa3melLaTb AaHHble B 061eit namsaTi Postgres Pro
Enterprise, ucnonb3ays TabnuLibl B OrepaTUBHON NamsTy,
peann3oBaHHble Yepes 06E8pTKY CTOPOHHUX faHHbIX.

Proxima ynpaBnsieT 06CnyXvBatoLLyMm npoLieccamu, YTobbl
COKPaTUTb NOTPEBIIEHNE CUCTEMHBIX PECYPCOB U MPefjoTBPaTUTL
CHUXEHWe NPON3BOANTENLHOCTY.

Proxima cTaHOBUTCS e ANHON TOUKON KIMEHTCKUX MOAKIIHOYEHUN 1
nepeHanpaensieT 3anpochl Ha BeAyLLMiA cepsep unu nuaepy BiHA-
KnacTepa.

B0O3MOXHOCTb pacrpeAensieT YNTAIOLLYIO Harpy3Ky Mexay
pennvkamu B KacTepe.

PaHee TpaH3aKuuu ToJIbKO AJ1IA YTEHUA B paMKax 04HOro ceaHca
pacnpenenanmcb No pensnkam Knacrtepa B COOTBETCTBUMU C
BblGpPaHHbIM anropuTMoM. Tenepb pacluMpeHue proxima
NPUKPENNAEeT KIMEHTCKUIN CeaHC K OnpeaenéHHoi pensuke
KflacTepa, YTo6bl BCE TpaH3aKLMM B paMKax 3Toro ceaHca
BbIMOJSIHANIMCb Ha OAHOI M TOW XXe perinke.

B Proxima He Hy)>XHO BECTU [1Ba OTAE/bHbIX CMIMCKa MoJib3oBaTesei
(ansa nynepa u gns CYB[), ayTeHTuhMKaLMS MPOUCXOAUT Cpasy B
CYB/.

PeanusoBaH BCTPOEHHbI 6aNaHCUPOBLLMK Harpy3ku, OCHOBaHHbIN
Ha peann3oBaHHOW paHee PyHKLMOHANbHOCTU pacnpeseneHus
Harpysku. banaHcupoBLLMK Harpy3Ku pacrpefensieT Harpy3ky Ha
YTeHUe MeXay pernaMkamu KnacTepa no 3afaHHoMy anroputmy
6anaHcMpoBKM:

round-robin, weighted-round-robin, adaptive-cpu, least-connections,
random.

I'Ipw BbINOJIHEHMWX 3aNpOCOB 060]1y)KVIBaPOLI.WIVI npouecc Moxet
XPaHUTb BPEMEHHOE COCTOAHNE U CO34aBaTb 06'beKTbI, Takune Kak
BPEMEHHbIe Ta6l1I/IleI, BpeMeHHbIe NpeacTaB/ieHUA U Tak fanee, B
pamMKax o4HOro ceaHca. B proxima npumMmeHsaeTca
dJyHKLIVIOHaﬂbHOCTb AWHaMWYECKOro BblfesIeHHOro ceaHca,
No3BONAKOWAA yAePXUBaTb CeaHCbl MeXAy KIIMeHTamMu n
oTAesNIbHbIMU 06Cﬂy)KVIBaK)I.I.WIMVI npoueccamu Ha NpoTsXKeHUn
BPEeMEHN XXU3HU KIIMEHTCKOro NoAKAHOYEHUS.

BbiBWwMiA replan ¢ gopa6oTkamu u onTuMmusauusamu. MNossonset
repeniaHMpoBaTh 3anpoc, eCv Kakoi-nméo Tpurrep (Bpems
BOMJIHEHUS, KOJIMYECTBO 06paboTaHHbIX KOPTEXeW Unu
notpe6ieHne NaMaT1) yKasbiBaeT Ha €ro HEONTUMasbHOe
BbIMNOJIHEHNE

Paclumpenue peanusyeT nofo6Hyto Oracle TexHWUKy gocTyna K
BHeLWHeMy daiiny

https://postgrespro.ru/docs/enterprise/17/pgpro-result-
cache#PGPRO-RESULT-CACHE-INVALIDATION

https://postgrespro.ru/docs/enterprise/current/pgpro-
result-cache
https://postgrespro.ru/docs/enterprise/current/pgpro-
result-cache#PGPRO-RESULT-CACHE-WAL

https://postgrespro.ru/docs/enterprise/16/in-memory

https://postgrespro.ru/docs/enterprise/17/proxima

https://postgrespro.ru/docs/enterprise/17/proxima

https://postgrespro.ru/docs/enterprise/17/
proxima#PROXIMA-WORKLOAD-DISTRIBUTION

https://postgrespro.ru/docs/enterprise/17/
proxima#PROXIMA-WORKLOAD-DISTRIBUTION

https://postgrespro.ru/docs/enterprise/17/proxima

https://postgrespro.ru/docs/enterprise/18/
proxima#PROXIMA-LOAD-BALANCER-ALGORITHM-
CONFIGURATION-PARAMETER
https://postgrespro.ru/docs/enterprise/18/
proxima#PROXIMA-LOAD-BALANCER

https://postgrespro.ru/docs/enterprise/17/proxima

https://postgrespro.ru/docs/enterprise/17/aqge

https://postgrespro.ru/docs/enterprise/16/pgpro-bfile
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BHeLLHWi daiin

BO3MOXHOCTb 06paLLaThCs K OnpeaenéHHbIM
YyacTaM 60nblunx 06bekToB (LOB) unu
60/1bLLIMM 06BEKTAM LIeIMKOM 1 YNpaBisTh UMK

MexaHu3M XpaHeHWs 60/bLINX 06bEKTOB B
Ha6ope Tabnuy (cynepdaiinbi)

MHorocermeHTHasi BCTaBKa OaHHbIX B 6onblune
Tabnuubl

Ta6nuLbl ONTUMU3UPOBAaHHbIE AN BCTaBKU

PoneBasi Mofienb ynpaBneHus npusunernsaMu

MonuTnkm 3awmTbl cTpok (BupTyansHas
vacTHas b/1)

BesonacHoCTb NoAgKoYeHui (auanasoH IP,
nopThl, TaimayTbl, SSL)

NpeHTudvKauus n ayTeHTUMKaLmUa
nonb3osareneit (naponu, LDAR cert, Kerberos)

BCTpoeHHbI ayauT ()KypHan cobbITuit)
BcTpoeHHas KpunTosaluTa (naponu, cTonbubl,
Ha CTOpOHE KJIeHTa)

ABTopusaums/ayTeHTudpukaums no OAuth

Mopnepxka SSL-cepTudmkaToB ans
ayTeHTUdMKaLmMM nonb3oBaTenei B BiHA

PoneBoit MeTOA ynpassieHns LOCTYNOM AJist
cnepytoLmx poneit: afMUHUCTpaTop
ak3emnnsapa CYB/[, agmuuucTpatop b/,
(MHdOPMaALMOHHOI CUCTEMBI), NONIb30BaTENb
B[, (MHbopMaLMoHHOM cUCTEMBbI)

Mounck n36bITOYHBIX NPUBKUIErUIA

dbms_lob

pgpro_sfile

multi segment insert

Append Optimized Table

Row Level Security

OAuth

BiHA

separation-of-duties

pgpro_usage

Het

Het

Ja

Ja

Het

Het

Het

Het

Ja

[a

Het

[a

Het

[a

[a

[a

BesonacHocTb

[a
[a

Da

[a

DYHKLMOHANBHOCTb, NPeAoCTaBseMas 3TUM MOAYSIEM, BO MHOTOM
nepecekaeTcs ¢ GyHKLMOHaNbHOCTbIO nakeTa DBMS_LOB B Oracle

Mogaynb No3BOJISET XPaHNUTb 06BEKTHI € GOMbLIMM 06BLEMOM
faHHbIX, Ha3blBaeMble o6bekTami sfile. MakcumanbHoe
KOJIMYECTBO TaKnX 06beKTOB, a TakxKe pa3Mep 06bekTa B baiiTax
orpaHuyeHbl 2463 - 1

[Mo3BonseT oCyLLeCTBAATL MAaCCOBYHO BCTaBKY AaHHbIX B OAHY
TabANLY HECKONbKUMU NapannesbHbIMU NoToKamu 6e3
1cnonb3oBaHusi MeHegkepa 6ydepos Postgres Pro. 9Ta
(YHKLIMOHaNbHOCTb NpefiHa3HauYeHa B NepBYLo oyepesb Ans
MUrPaLUK aHHbIX U BOCCTAHOBNEHUS U3 PE3EPBHbIX KOMMUIA.

Korpa k agMuHUCTpaTopy 6a3bl AaHHbIX MPUXOAMUT 3asiBKa Ha
MacCoBYH0 3arpy3Ky AaHHblx B Tabnuubl CYB[I, oH MoxeT
BOCMO/b30BaTbCA HOBOW TabnnyHom onuyueit append_optimized,
4TO6bI 3arpy3Ka npoLuna 6bICTpee 3a CYET IKOHOMUM BPEMEHU Ha
noucke cBo6ogHbIx 6ydepos B shared buffers u konuuectse WAL-
3anuceir. Tabnuua co BKOYEHHOM onuyment append_optimized
AOCTYMHa [N1si BCeX onepauyuii, Kak 06bl4yHas Tabnuua.
JKCKIO3MBHAsA 6/IOKMPOBKa TpeGyeTCs TONbKO Ha MOMEHT
nepeKYeHNsi CaMoit onuuu.

Ha YpOBHe Taﬁ!‘IVILl MOXHO onpefennTb NOIMTUKU 3alnNTbl CTPOK,
orpaHuyuBaroLLve Ans nonb3oBaTesnieil Habopbl CTPOK, KOTOPbIE
MOryT 6bITb BO3BPALLEHbI 06bIYHBIMU 3arpocamu UK Jo6aBneHbl,
W3MEHEHbI U yaaneHbl KOMaHAaMn, U3MEeHALWUMN faHHble

OAuth 2.0 — cTaHfapTU3MPOBaHHbI MeXaHW3M, ONpefeNEéHHbI
B RFC 6749, KOTOPbI NO3BONSIET CTOPOHHUM MPUIIOXKEHUAM
nonyyaTtb OI'paHVILIeHHbII;I AOCTYyNn K 3aLLU/ILLI.éHHbIM pecypcam.

PeanuaoBaHa BO3MOXHOCTb UCMO/b30BaTh SSL-cepTudmkaTbl Ans
ayTeHTUbMKaLUM nonbaosaTtenen

B03MOXHOCTb 060MTUCH B MOBCEAHEBHOW feATeNbHOCTH 6e3 Y3
cynepronb3oBatens (koTopas 6710KUpyeTCst aAMUHUCTPATOPOM
MHGPACTPYKTYpbl)

C TOYKM 3peHns 6e30MacHOCTH, BaXKHO, YTO6bI y Nosb3oBaTeneit
6b1I1 TOSIbKO Te NPaBa, KOTOPble UM HEOGXOANMbI 15 BbIMOSIHEHUS
[LO/HKHOCTbIHX 06513aHHOCTEA, HO B CUJTY OLUINGOK
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segment-insert
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createtable#RELOPTION-APPEND-OPTIMIZED
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rowsecurity
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PaclumpeHHble MoMTUKYM ayTeHTUGUKaLMK,
o6ecneuunBatoLme 3hheKTUBHOE yripaBneHue
NaposisiM1 ¥ KOHTPOSIb A0CTYNA

OTNOXEHHOe 3MeHeHne Napons

PacluvpeHHble BO3MOXXHOCTH 6€30MacHOCTU
6ubnuoTeku libpq

AAMUHUCTpaATOP 6e3 4OCTyNa K faHHbIM

Peructpauus cobbiTuit 6e3o0nacHocTy,
CBsi3aHHbIX ¢ QYHKLMOHMpoBaHWem CYB/[, n
AencTeusiMu nonb3oBaTenen CYB[, ¢
yKa3aH1eM BaXKHOCTM U GpUKCUPOBaHUEM B
¢ain CSV unm B syslog

Peructpauus cobbiTuin 6e3onacHocTy,
CBsi3aHHbIX € QyHKLMOHMpoBaHWem CYB/[, n
AencTeusiMu nonb3oBaTenen CYB/, ¢
BO3MOXHOCTb MHTErpaLm ¢ BHELIHUMU
SIEM-cucTemMamm (XpaHeHue XypHasoB B
¢dopmate CEF)

MackupoBaHue (COKpbITHE) UK 3aMeHa
KOHGUAEHUMANbHbIX aHHbIX B COOTBETCTBUM C
npaBuUnamu: AUHaMUYECKOro — Mpu 3anpoce
MHbopMaummn 3 B[] 0T HeA0BEPEHHbIX
nosib3oBaTesen, CTaTUYeCKoro — Npu aKcropTe
vHbopMaummn u3 B/l B HeJOBEPEHHbIN KOHTYP

O4nCTKa ONepaTUBHOMN M UCKOBOM NaMsiTH
(ouncTka daitnoB BO BHeLLHe NaMsATH nepeg,
YAaneHneM, o4ncTKa BEPCUI CTPOK (04MCTKa
CTpaHuL) nepes yAaneHueM, ouncTka
ornepaTUBHON NaMSATH nepes 0CBOGOXAEHUEM,
OUMCTKA XypHana ynpexaatolien 3anucu
nepez yaaneHmem unm nepesanncbio)

BCTPOEHHbI KOHTPOSIb LIeIOCTHOCTH
WCMONHSAEMbIX GainoB, KOHOUrypaLMOHHbIX
haitnoB 1 TabnuL, CUCTEMHOrO KaTanora

Mpo3payHoe 3alwmMTHOE Npeo6pasoBaHue Ha
YPOBHE CTpaHuLbl

CREATE PROFILE,

ALTER ROLE

reusepass no

restrict-dbms-admin-data-access

pg_proaudit

pg_proaudit

pgpro_anonymizer

pg_integrity_check

pgpro_tde

Het

Het

Het

Het

Het

Het

[a

Het

[a

[a

[a

[a

[a

AAMUHUCTPUPOBAHUS UIIN NO UCTEYEHUIO BPEMEHM, Y
nonb3oBaTesie MoryT 6biTb U36bLITOYHbBIE, JILLHKUE NPUBENeruu,
KOTOPbIMU OHU He MoNb3ytoTcA. [JaHHbI GYHKLMOH No3BonsieT
HaWTV Takue npesesernu.

YnpasneHue napamMmeTpamu posieii yepes npodum, Kotopbie 3agatoT
naporibHble MONMTUKY (ANMUHY, CIOXKHOCTb, CPOK XKM3HM, YUCIIO
HeyAauYHbIX NOMbITOK BX0AA A0 6/I0KUPOBKY), @ TAKXKE -
6710KMpOBaHme 1 Pa36IoKUpoOBaHUe ponen

[o6aBneHbl HoBble napameTpbl OLD_PASSWORD_TIME u
OLD_PASSWORD_MAX a1t KomaHz CREATE PROFILE n ALTER
PROFILE. 3T napameTpbl HEO6XOANMbI ANs ayTeHTUdMKaLmMm ¢
nomolubto ctaporo napons. OLD_PASSWORD_TIME onpepenseT,
KaK [10JIr0 MOXHO MCMOJb30BaThb CTapblit Naposb Ans
ayTeHTUdUKaLuM Hapagy ¢ HoBbiM. OLD_PASSWORD_MAX 3afaét
MaKCHUMarnbHoe KOJIMYECTBO NOMbITOK ayTeHTUDMUKALIUN CO CTapbiM
naposem A0 ero 6710KUPOBKN.

B03MOXHOCTb 3a6biTb BBEAEHHbIV Naposb 1 NpefoTBpaTUTb
nepenopKIYeHus, Koraa aTo TpebyeTcs NoaMTUKON 6€30MacHOCTY.

Peanusauua mexaHn3ma, 3anpeLyatoLlero agmuHucTpatopam CYB/,
1 B[l 4OCTYN K AaHHBIM (BKOYasi NPOCMOTP) W BbIMOSIHEHNE
nporpamMm Ha cepBepe OT UMEeHU A0BEPEHHOTO Nosib3oBaTeNs
(Bkntoyas ucnonb3oBaHue KoMaHabl COPY) B 30He NOBbILLEHHO
6e30MacHOCTN Ha YPOBHE CXeMbl MPU COXPaHEHUU BO3MOXHOCTM
3aHMMATbCA AAMUHUCTPATUBHBIMU aKTUBHOCTSIMMN

Bce duKcupyeMble co6bITUA pa3aenstoTcs Ha ClefytoLLme Knacehbl:
koMaHAbl DDL u DML, koMaHAb! ynpaBieHusi OCTYNOM, CO6bITUS
ayTeHTUdUKaLMN/ OTKIIOYEHNS], BCE KOMaH/bl, BbINOJHAEMble
onpeaenéHHbIM nosb3oBaTenem

pg_proaudit MOXeT 3anucbiBaTb CO6bITUS 6€30MacHOCTM B daiin
CEF. CEF — 3T0 OTKpbITbI TEKCTOBbIN hOpPMaT, NpeAHa3HaYeHHbIi
AN15 3anucei XypHana. OH COAEPXUT CTaHAapPTHbIN 3arofoBOK U
nepeMeHHoe paclumpeHue, ohopMIeHHOE B BUAE Nap Kioy-
3HaueHue.

Tonbko cepTuduLMpoBaHHble Bepcun Postgres Pro

O6ecneunBaeT 6710KMPOBKY paboTbl (3anycka) aksemnnspa b B
crlyyae 06HapyxXeHusi (HakToB HapyLLEHNs LLeNIOCTHOCTH.

Tonbko cepTuduLMpoBaHHble Bepcun Postgres Pro

Mexanuam TDE (Transparent Data Encryption , lMpo3payHoe
3alMTHOE Npeo6pasoBaHune JaHHbIX), O3BONSAOLWMIA peann3oBaTb

https://postgrespro.ru/docs/enterprise/16/sql-
createprofile

https://postgrespro.ru/docs/enterprise/16/sql-alterrole

https://postgrespro.ru/docs/postgrespro/current/sql-
createprofile

https://postgrespro.ru/docs/enterprise/16/libpg-
connect#LIBPQ-CONNECT-REUSEPASS

https://postgrespro.ru/docs/enterprise/16/restrict-dbms-
admin-data-access

https://postgrespro.ru/docs/enterprise/16/pg-proaudit

https://postgrespro.ru/docs/enterprise/17/pg-
proaudit#PG-PROAUDIT-LOG-DESTINATION

https://postgrespro.ru/docs/enterprise/16/pgpro-
anonymizer
https://postgrespro.ru/docs/postgrespro/18/pgpro-
anonymizer

https://postgrespro.ru/docs/enterprise/16/security-cert

https://postgrespro.ru/docs/enterprise/16/pg-integrity-
check

https://postgrespro.ru/docs/enterprise/17/tde
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O6Hapy>XeHUs YyBCTBUTENbHOM
(koHbUAeHUManbHoM) nHbopMaLmm B 6ase
JlaHHbIX

CokpbiTue (06dyckauus) koga PL/pgSQL

Mopaaepxka A3blka NporpamMmMupoBanns R

Mopnepxxka A3bika NPOrpaMMUpoBaHns
JavaScript

MoaAepKKa NpoLeaypHbIX S3bIKOB
nporpaMMm1poBaHus

Mopaepxxka JSON / JSONB

PacwwupeHHas nogaepxka JSONB (Moaynb
jsquery)

XpaHunuiie 3anpocos
Mopnepxka XML
WHpekcuposaHue XML
Moppepxkka ouepeseit coobLLEHNUI

PacluvpeHHoe ynpaBneHve oyepeasamu
(Advanced Queueing)

Mogenb nspatenb-noAnNMCUYMK B o4epeasx
(Advanced Queueing)

dyHKUMK-06paboTunku B ouepeasx (Advanced

Queueing)

B0O3MOXHOCTb pacLUMpeHust Nto6bIX KOMIMOHEHT

CYB[, 6e3 usmeHeHus sigpa

B03MOXHOCTb MCNONb30BaTh XpaHUMble

npoueaypbl, TPUIrepb! U GYHKLWK, HanUCaHHble

Ha a3blke Java

pgpro_scout

pgpro_wrap

PL/R, RPostgreSQL

PL/v8

PL/pgSQL, PL/Perl, PL/Python, PL/
Tel

JSON / JSONB

jsquery

pg_stat_statements
XML support

XML indexing

PgQ

pgpro_queue

pgpro_queue publish-subscribe

pgpro_queue callback

pljava

Het

Ha
Ha

Ja

Het

Ha

[a

[a
[a

Het

Ja

[a

[a

Paspa6oTka
[a
[a

[a

[a
Oa

[a

[a

[a

3alMTHOE Npeobpa3oBaHune Ha ypoBHe CTpaHuy B Postgres Pro
Enterprise npu nomoLuy pactumpenus pgpro_tde.

YTunuta npefHa3HaueHHas Ans 06HapyXeHWUsi YyBCTBUTENbHOMN
(koHbMAEHUManbHON) MHbOpPMaLMKM B 6a3e AaHHbIX. B nonckax
Tako HdopMaLnK pgpro_scout NpocMaTpuBaeT Ha3BaHus
CTON6LIOB U 3HaYeHUsA nonen B Tabnuuax 6a3sbl AaHHbIX. [Onsa
BbINONHEHWS MOUCKa TPpebyeTcs creLmansnpoBaHHbIi CoBapb
noucKa, KoTopblit MOXHO CHOPMUPOBATL AaHHON YTUIIMTON.

YTunuta pgpro_wrap Ansi cokpbiTus (06dyckauum) koga PL/pgSQL.
YTUAUTa NOMOraeT 3alMuTUTb XpaHUMbIe NPoLeAYPbI U BYHKLUM OT
HECaHKLIMOHUPOBAHHbIX U3MEHEHUI.

S13bIK 3aMpOCOB K TWUMY AaHHbIX JSONB.

Ouepepu Tuna AMQP/JMS, KoTopble MOXHO UCMOMb30BaTh B
XpaHUMbIX MpoLieAypax.

Mo3BoNsieT ynpaBnaTb 04epeiaMu COOBLLEHUN HENOCPEACTBEHHO B
6a3e aaHHbIX. MOXHO co3faBaTb o4yepeau, [06aBNATb B HUX
coo6LLeHns 1 abbeKTUBHO 06pabaTbiBaTh UX, 06ecrneynBas
LLeNOCTHOCTb U HAAEXHOCTb AaHHbIX. O6ecrneynBaeTcs
MHTErpupoBaHHoe B 6a3y faHHbIX yNpaBrieHue ouepeasiMmn
COOGLLLEHWIA, C MOAAEPIKKON BOCCTAHOBNEHUSA TPpaH3aKLMM,
nepesarycka nocsne c60s U CUHXPOHU3aLMUK C Pe3ePBHbIM
cepBepoM.

HoBble hyHKUMM Ans ynpaBieHusi TouKamu o6MeHa v npoueaypbl
Ans ny6nvkaLum coobLLeHuit, obecneunBatolme adhhekTuBHoe
pacnpegeneHve coobLLeHU No MOAENMN «M3[aTesb-

nognucuuk» (publish-subscribe).

DYHKLMKN-06paboTUNKM 06ECMeUnBatOT aCUHXPOHHYO 1
napannenbHyr 06paboTKy COO6LLEHUN, YTO ONTUMU3UPYET
MeXaHU3M UX YTeHUs

Mogaynb No3BOJISET UCMOb30BATb XPaHUMbIE MPOLEAYPbI,
TpUrrepbl U GYHKLUMW, HanUcaHHbIe Ha A3bike Java, B Postgres Pro

https://postgrespro.ru/docs/enterprise/18/app-pgpro-
scout
https://postgrespro.ru/docs/postgrespro/18/app-pgpro-
scout

https://postgrespro.ru/docs/enterprise/18/pgpro-wrap

https://postgrespro.ru/docs/enterprise/16/jsquery

https://postgrespro.ru/docs/enterprise/17/pgpro-queue

https://postgrespro.ru/docs/enterprise/18/pgpro-
queue#PGPRO-QUEUE-FUNCTIONS-EXCHANGE-
MANAGEMENT

https://postgrespro.ru/docs/enterprise/18/pgpro-
queue#PGPRO-QUEUE-CALLBACK-MANAGEMENT-
FUNCTIONS

https://postgrespro.ru/docs/enterprise/16/intro-pgpro-
vs-pg
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CraTuueckuin aHanuaa koga anst PL/pgSQL B
Postgres Pro

plpgsql_check

MopkntoyaeMblil MeXaHU3M XpaHeHus 1 Pluggable TOAST
obpaboTku TOAST
Mopnepxka UUIDV7 UUIDv7

MoaAepKKa BUPTYasbHbIX reHepupyeMblx
cTon6éuoB

ABTOHOMHbIe TpaH3akuuu

Ipaduyeckas nnathopmMa MOHUTOPUHTA U

ynpaBneHus

MnaHupoBLUMK 3afa4 pgpro_scheduler
MepeMellaemMble TabnULbI pg_transfer
Peopranusauusa Tabnuy, pg_repack

PBCI.IJVIpeHHbIE BO3MOXXHOCTHU 3arpy3kun flaHHbIX

M3MeHeHue CTPyKTYpbl Tabnuubl 6e3
6710KUPOBKU

MepecTpoeHne NHAEKCOB 6e3 6IIOKUPOBKY
Tabnmubl

ABTOMaTHYecKas HaCTpPOiiKa KOHGUrypaLum pgpro_tune
6a3bl flaHHbIX

Ynpasnstouias uHbopmaums knactepa b,
PostgreSQL/Postgres Pro n napameTpbl
COBMEeCTUMOCTM KnacTepa u/vnm cepsepa

pgpro_controldata

autonomous transactions

PostgresPro Enterprise Manager

Het

Het

Het

Het

Het

Het

Ja

Het

[a

Het

Het

[a

[a

[a

MpepocTtasnseT Ha6op GyHKLMIA A4S aHaNKU3a U NPodUIMpoBaHUs
yHKLMI ¥ NpoLieAyp, HanucaHHbIX Ha A3blike PL/pgSQL

OKcnepuMeHTanbHbI NOAKOYaeMblt MexaHnam TOAST
NpeAoCTaBNSAET OTKPbIThIA AP, No3BoNstoLWMiA paspabaTbiBaTh 1
1Ccnonb3oBaTh CO6CTBEHHble peanu3auun TOAST ans cTon6LoB
TabAWL, U TUNOB AaHHbIX B AOMOJIHEHUE K CTaHAaPTHOMN peanusaLnm

BoamoxHoCTb reHepupoBaTb UUID Bepcuu 7 (ynopsiaoueHHbIn no
BpeMeHU).

BupTyasbHble reHepupyemble CTON6Libl, 3HaYeHNUst KOTOPbIX
BbIYUCIAOTCA BO BPEMs onepaLuil yteHust. Tenepb s
reHepupyembiX CTOMBL0B 3TO MOBEAEHUE MO YMOYaHUIO.

AAMUHUCTPUPOBaHNE N MOHUTOPUHF

[a

[a

Ja

[a

B0O3MOXHOCTb OCYLUECTBASTh XYPHANIMPOBAHMUE BbINOMHEHUS
TpaH3aKLMi He3aBUCUMO OT pesysibTaTa BbIMOSHEHNS
POANTENLCKON TPaH3aKLMK. MICMoNb3yoTCs NpU peanuaaLmum
rapaHTMpPOBaHHOIO ayAuTa onepaLuit.

PostgresPro Enterprise Manager siBnsietcs rpadguuyeckum
WHTErpupoBaHHbIM peLleHMeM MOHUTOPUHIa 1 ynpasneHusa basamu
[aHHbix Postgrespro Enterprise, peanvayowumM KOHLENLMo
«e[JMHOr0 OKHa» - KOHCO/K, Yepes KOTOPYHO OCYLLEeCTBAAETCA JOCTYnN
ko BceM basam [laHHbIX, BbIGpaHHbIM B Ka4ecTBe LieneBbixX
06BEKTOB AN51 aMUHUCTPUPOBAHNSA

MosBonser njaHnpoBaTb U KOHTPONIMPOBATL 3afaHus, a Takxe
ynpaensiTh UX BbINOSHEHUEM B 6a3e faHHbIX Postgres Pro
Enterprise.

B03MOXHOCTb 6bICTPOro NepemeLLeHns Tabnuy Mexay
ak3emnnsipamu Postgres Pro Enterprise.

Mo3Bonsiet JMKBMAUpPOBaTb NYCTOThI B Taﬁ}'IVILtBX nuHaekcax n
MOXEeT A0MOJIHUTENIbHO BOCCTaHaBIMBaTb dJVISVILIECKVIVI nopsaaok
KnacTepusoBaHHbIX NHAEKCOB.

B0O3MOXHOCTb 3aMeHbl HyneBoro 6anTa 3agaHHbiM ASCII-cumBonoM
npu 3arpysKke aHHbIX C MOMOLLbi0 KomaHabl COPY FROM.

YTunnMTa KOMaHAHON CTPOKM [t aBTOMATUYECKO HAaCTPOMKM.
OnTUManbHble 3HaYeHUs Pa3NIMYHbIX MapamMeTpoB KOHGUrypaLum
Postgres Pro 3aBUCAT oT 060pyaoBaHus. YTunuta pgpro_tune
cobupaeT MHPOpPMaLMIO O CUCTEME U MpeobpasyeT eé B Habop
napameTpoB, 3anucbiBaeMblx B (aiin KoHdUrypaumum.

Mopaepxka Ytenuns daitnos pg_control npeablayLmx Bepcuit
PostgreSQL/Postgres Pro yTunutoii pgpro_controldata.

https://postgrespro.ru/docs/enterprise/16/intro-pgpro-
vs-pg

https://postgrespro.ru/docs/enterprise/16/storage-toast

https://postgrespro.ru/docs/enterprise/18/functions-
uuid#FUNC_UUID_GEN_TABLE

https://www.postgresgl.org/docs/18/functions-
uuid.html#FUNC_UUID_GEN_TABLE

https://postgrespro.ru/docs/enterprise/18/sql-
createtable#SQL-CREATETABLE-PARMS-GENERATED-
STORED

https://www.postgresql.org/docs/current/ddl-generated-
columns.html

https://postgrespro.ru/docs/enterprise/16/atx

https://postgrespro.ru/products/PPEM

https://postgrespro.ru/products/PPEM/installation

https://postgrespro.ru/docs/enterprise/16/pgpro-

scheduler

https://postgrespro.ru/docs/enterprise/16/pgtransfer

https://postgrespro.ru/docs/enterprise/16/app-pgrepack

https://postgrespro.ru/docs/enterprise/16/runtime-
config-compatible#GUC-NUL-BYTE-REPLACEMENT-ON-
IMPORT

https://postgrespro.ru/docs/enterprise/17/app-pgpro-
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M13MeHeHWe KoHbUrypaLum ipyrux ceaHcoB

Mopaaepxxka nepemMeHHbIX B pamKax ceccuu

YHpaBneHwe NoAK/HYeHNAMU

MnatdopmoHesaBUCUMas COPTUPOBKA

YHuduMUMpoBaHHas CTPYKTypa nakeToB Linux

PaclumnpeHHble BO3MOXHOCTU auto_explain
PaclumpeHHble Bo3MoXHocTU pg_waldump
PaCLIJVIpeHHbIE BO3MOXXHOCTW ANna oTnaaku
PaCLIJI/IpeHHbIE BO3MOXXHOCTU UBMEHEHUA
napameTpoB

BbiaeneHHoe coeiMHeHVs Anist
alMUHUCTpaTopa

KomaHnpHas cTpoka

C60p CTaTUCTUKM NO COBLITUAM OXUAAHUSA

C60p pacLUMPEHHON CTaTUCTUKK

TpaccupoBka ceccui

CucteMHble npeacTaBfieHUs, NOKasbiBaroLwne

CTaTUCTUKMN OUUCTKM TabnuL, UHAEKCOB U 6a3
JAaHHbIX

O6HOBJIEHME CTATUCTUKK

JKCMOpT / UMMOPT CTAaTUCTUKM

pg_variables

ICU

auto_explain
pg_waldump

pagenispect

dedicated admin connection

psql

pg_wait_sampling

pgpro_stats

pgpro_stats

pg_stats_vacuum_tables,

pg_stats_vacuum_indexes u
pg_stats_vacuum_database

online_analyze

dump_stat
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Het
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lMpoBepka COBMECTUMOCTU KacTepa, No3BoNAIOLLaa onpeaenunTb,
COBMeCTUMa Jin TekyLasa Bepcusi Postgres Pro ¢ onpefenéHHbiM
KflacTepoMm, 1 MOHATb, Kakue napamMeTpbl BIIMAKOT Ha
COBMECTUMOCTb, He 3arycKas cepep.

B03MOXHOCTb BKJIOYUTb OTNAfl04HbIE COOBLLEHNs ANst
TPacCUPOBKMU CEAHCOB C HEOObIYHBIM MOBEAEHUEM.

BO3MOXHOCTb UCMONb30BaHUs GYHKLMIA Ansi paboTbl €
nepeMeHHbIMU PasfiniHbIX TUMOB B pamMKax TeKyLLel Ceccuu.

Peanusauus Taim-ayTa s NpOCTaMBaloLLMX CEaHCOB Ha CTOPOHe
cepsepa.

Meproaunyeckas NpoBepKa CoefUHEHUsI KIIMEHTa C CepBepOM BO
BPEMS BbINOIHEHWS 3aMPOCOB, YTO NO3BOJISIET O6HAPYXMUBATh
pa3spbiBbl COEANHEHNI paHbLLie U 0CBOBOXAATb Pecypcbl cepsepa
NPy OTKIIOYEHUM KIIMEHTOB.

Wcnonb3oBaHue ICU Ha Bcex nnaThopmax ¢ Lesibio o6ecneuntb
nnaThopmMoHe3aBUCUMYHO COPTUPOBKY ANS PasfiNyHbIX SloKanei. Mo
yMonuaHuio nposangep npasun coptTuposkm ICU 3ageiicTayetcs
ANsA BCeX Jlokanei, 3a uckntodermem C u POSIX.

YHUdMUMpPOBaHHas CTPYKTypa NakeToB ABOUYHbIX (halinoB A5 BCex
AMCTpU6YTUBOB Linux, ynpoLyarouas MUrpaLuio Mexay HUMu n
No3BOMIAOLLAS YCTAaHABNMBATb HECKOMBKO PasinyHbIX MPOAYKTOB
Ha 6a3e PostgreSQL coBMeCTHO 6e3 KaKNX-TM60 KOHMINKTOB.

[lo6aBrieHne BpeMeHM NNaHUPOBaHMs.
MopAepxKa BbIBOAA BPEMEHM.

B0O3MOXHOCTb UCCe[0BaTb CTPaHMULbl 6a3 AaHHbIX Ha HUSKOM
YpOBHe.

B03MOXHOCTb U3MeHeHusi napaMeTpa restore_command 6e3
nepesanycka cepsepa.

WHTepakTuBHbIN TepMuHan PostgreSQL/Postgres Pro

Bo3moxHocTb ans Postgres Pro Enterprise nepuofuyeckoro c6opa
CTaTUCTUKM MO COBbITUAM OXUAAHUS.

B0O3MOXHOCTb AN c60pa CTaTUCTUKN NNAHUPOBAHUA U
BbIMNOJIHEHUSI BCeX o6pabaTbiBaeMblx cepBepoM SQL-onepaTopos.

B paclumpeHuu pgpro_stats peanusoBaHa TpacCUpPOBKa CeaHCOB
npunoxexuuin. OHa ocHoBaHa Ha GunbTpax, KoTopble 3anycKarT
NPOTOKOSIMPOBaHME BbIMOJIHEHUS 3aMPOCOB, COOTBETCTBYHOLLIMX
ycnosusm bunbTpauum

B0O3MOXHOCTb HEMeAJIeHHO OGHOBJIATb CTAaTUCTUKY Nocine
onepauuii INSERT, UPDATE, DELETE vnu SELECT INTO B LieneBbIx
Tabnuuax.

BO3MOXHOCTb 3KCMOPTUPOBaTh CTaTUCTUKY TabWL, MPU BbIrpy3ke
M BOCCTaHaBNMBaTb €€ BMECTO TOro, YTo6bl BbINonHATL VACUUM
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VIHCTPYMEHT Ans 6bICTPOro aHanuaa )ypHasnos
Postgres Pro ¢ cospaHneM noapo6HbIX OTHETOB
v rpadukoB

AHanua npousBoanTENbHOCTU

PaclumpeHHas uHbopmaums o npoLeccax

AreHT MOHUTOpPUHra

MOHVITOPVIHF 3anpocoB B peasZlbHOM BpEMEHU

Tpurrepbl cobbiTU BXOAA

Mpuoputusayus pecypcos CPU, BBoAa 1
BbIBO/a, NNaHbl pacnpefesneHns pecypcos

YnpaBneHue c60pom UHbOpMaLMm 0 60X
cepBepa

PeAaKTMpOBaHMe WHTepBana BpeMeHu, B
TeyeHne koToporo CFS XAaéT cHATuA
6110KMpoBKU € haiina B npoLecce c60pkn
Mycopa, Npex/e Yem 3anuweT
npegynpexaeHue B XXypHarn.

Mpo3payHasn uHTerpaums ¢ BHeWHUMHU
cuctemMamu

WHTerpaums ¢ BHELWHUMMN HepensiLMOHHbIMU
AaHHbIMU

JocTyn K AaHHbIM Ha daiinoBoi cucteme
WHTerpauusa c Active Directory
MocTaBwuk AaHHbix .NET

Pennukauuns

Mepepaya paHHbIX Mexay B/ ¢ nomolbio
oyepepnen

ACWHXPOHHas pennnkauusa Ha ypoBHe KOMaH,

Mpeo6pa3oBaHune U3MeHeHuit 6a3bl faHHbIX U3
>KypHana npeaaanucu (WAL) B dopmat JSON

Mepepaya nonHoi konum B/,

CWHXpOHHas peryimkaumns Ha ypoBHe
TpaH3aKuuit

YnpaBneHue oTpaboTKol 0TKa30B Nnpu

pgbadger

pgpro_pwr

pgpro_stat_wal_activity

mamonsu

pg_query_state

pgpro-rp

CRASH-INFO

CFS-GC-RESPOND-TIME

FDW

PolyBase

file_fdw
Active Directory (AD) integration
.NET Data Provider - ODPNET

basic replication

pg_logical

wal2json

pg_logical

Het

Het

Het

Ha

Ha

Het

[a

Het

JIE]

Het

JiE]

Het

[a

[a
[a

[a

Oa

ANALYZE nocne BoccTaHOBIeHWsi 6a3bl UM 0GHOBNIEHUS cepBepa.

AHanusatop xypHanos Postgres Pro/PostgreSQL, KoTopbliit 6bICTPO
CTPOUT NOAPO6HbIE OTYETHI, 06pabaTbiBas (Gaiinbl XXypHanos
cepsepa

B0O3MOXHOCTb MOJly4aTh OTYETHI MO HAarpy3Ke Ans BbIsIBNEHUS
Hau6onee pecypCoEMKMX onepaLuii B 6ase flaHHbIX.

NHbopmaums 06 06bEMe daitnos WAL, KOTOpbI reHepupyeT
KaXablii npouecc.

B03MOXHOCTb C60pa METPUK OMEPaLMOHHOI CUCTEMBI U Postgres
Pro.

Bo3amMoXHOCTb Y3HaBaTb TeKyliee COCTOAHMNE BbINONIHEHUA
3anpocos B paéOTaIOLLI,eM 06Cl1y)KVIBaPOI.I.lEM npouecce.

TpI/IITprI CpaﬁaTblBaPOT npu NoAKNKYEHUU NoNnb3oBaTena nocne
NMPOBEpPKW ero NoAIMHHOCTU.

PaclmpeHue, peanuayioLee GyHKLMIO MPUOPUTU3ALIUA PECYPCOB 1
no3BonsoLee BbleNATb GoNblle pecypcoB AJ1 CEaHCOB C
BbICOKUM MPUOPUTETOM

B03MOXHOCTb 3anucaTh AMarHoCTUYECKyto MHdOpPMaLWio o c6oe
cepBepa B dain; napametpsbi crash_info_dump n
crash_info_location ykasbiBatoT cogepXxumoe 1 pacrnosioxeHve
dainoB ¢ MHbopmaumein o c609X COOTBETCTBEHHO

WHTerpauus n pennukauus

[a

Jlornyeckas pennukauus.

Jlornyeckas pennukauus.

Jlornyeckas pennukauus.

https://postgrespro.ru/docs/enterprise/16/app-pgbadger

https://postgrespro.ru/docs/enterprise/16/pgpro-pwr
https://postgrespro.ru/docs/enterprise/16/monitoring-
stats#PGPRO-STAT-WAL-ACTIVITY-VIEW
https://postgrespro.ru/docs/enterprise/16/mamonsu
https://postgrespro.ru/docs/enterprise/16/pg-query-
state

https://postgrespro.ru/docs/postgresql/17/event-trigger-
definition

https://postgrespro.ru/docs/enterprise/16/pgpro-rp

https://postgrespro.ru/docs/enterprise/16/runtime-
config-error-handling#GUC-CRASH-INFO

https://postgrespro.ru/docs/enterprise/16/runtime-
config-cfs#CFS-GC-RESPOND-TIME

https://postgrespro.ru/docs/enterprise/17/wal2json
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JIOrMYeCcKoW penankaumm

Co3aHue JIOrUYECKON PErIMKM U3 pe3epHbIX
cepBepoB hU3NYECKOil penukaLmumn

Pennukaums uaMeHeHui CTpaHuL, AaHHbIX (6e3
KOHONNKTOB)

TpaH3aKuMoHHO-He6e3omnacHas GyHKUUS Ans
yCeUeHUsi BpPeMEeHHbIX Tabnuy

OI'ITVIMVISBLWIR BbIMOJIHEHUA 3arnpocoB

YYéT BAMSHUA HepaBHOMEPHOro
pacrnpegaeneHusi AaHHbIX B CTONGLIE Ha MiaH
3anpoca

"OTnoxeHHoe" pa3MeLLeHne BPEMEHHbIX
Tabnuy Ha aucke

®doHoBas 3aMopo3Ka

ABTOOUMCTKa B napannenbHoOM pexunme

YMeHbLLUEHWE KOSIMYECTBA OTMNPaBIISIEMbIX
cepBepHbLIMU NpoLeccaMu Apyr Apyry
COOGLLEHMIA O COBLITUAX aHHYIMPOBAHWUS,
KacaBLUMXcs c60pa CTaTUCTUKK, CO3AaHNI0 1
YAaneHUsi UHAEKCOB BPEMEHHbIX TabuLy

OI'ITVIMVISBLWIR OYUCTKN BPEMEHHbIX Ta6I1VILl

OnTumumsaymusa npu vacuum analyze Taénuiy
Kartasnora

pg_createsubscriber

fasttrun

seq_scan_startup_cost_first_row

planner_upper_limit_estimation

background-freezer

parallel_autovacuum

Ha

Het

[a

[a

[a

[a

YckopeHHUWe co3aHune JIOrMYecKux penivk Ans KpynHbix 6a3
AaHHbIX.

dusnyeckasn (NOToKoBas) penamKauus.

OonTumusauyumn ansa npunoxenui (1C n T.4.)

[a

Het

[a

[a

Da

[a

Mogaynb, TpebytoLuincs Ana noanepxku cuctemol 1C:MpegnpusaTtue,
npefoTBpallaeT paspacTaHue KaTanora pg_class. Onepauus
6bICTPOro yceueHUs He iBASETCA TPAH3aKLMOHHON, TaK YTo eé
[lefiCTBME HeNb3sl OTMEHUTb U OHO HEMEe/JIEHHO CTaHOBUTCS
BMJMMbIM BO BCEX CeaHCax He3aBUCUMO OT YPOBHS U30SISILUN.

yCOBepLLIeHCTBOBElHVIE Bbl60pa MeXxAay nocnefnoBaTesibHbIM
CKaHMpOBaHWEM U CKaHMpOBaHMEM Mo UHOEKCY.

VHOrAa NnaHUpOBLLMK BbIGUPAET HENpaBUbHbIN MiaH 13-3a
NPEANONOXEHNS O PABHOMEPHOCTU pacnpefenieHns faHHbIX. HOBbI
MOAXOA K OLiEHKE CeNeKTUBHOCTU B Postgres Pro nokasan
OTNNYHYH 3t bekTUBHOCTL Ha TecTe 1C "3akpbiTue Mecsua”.

[IMCKOBOE NPOCTPAHCTBO A1 BPEMEHHbIX TabnnL, BblAenseTcs
TOMBKO Npy nepenosnHeHun 6ydepos (paamepom temp_buffers) u
TOSIbKO TOrAa TabnuLa CoxpaHseTcs Ha AUCKe. Tak Kak UCKOBOe
NPOCTPAHCTBO A1 BPEMEHHbIX TabsinL, Tenepb He BblAenseTcs
cpasy, 3T0 MO3BOJISIET 3HAYNTESILHO COKPATUTL Harpy3Ky Ha AUCK
npu pa6oTe C OrpaHUYeHHbIM KOJIMYECTBOM HEBOMbLUMX BPEMEHHbIX
Tabnuu,.

Kor,qa ycTapeBlune Bepcuun KOpTe)Keﬁ 6bICTp0 HakanianBakwTCA B
Taénwuax 6a3 AaHHbIX N MEXaHU3M aBTOMaTUYECKOW OYUCTKU He
cnpasnfeTca C Harpy3K0|7|, MOXHO BOCNOJIb30BaTbCA
dyHKLUMoHanbHocTbI Postgres Pro nog HasBaHvem doHoBas
3aMopo3kKa. 9TO NErkoBeCHbIN aHanor aBTOOYUCTKMN, KOTOprl‘;I
pa60TaeT TOJNIbKO C UBMEHEHHbLIMU U HeSa6nOKMpoBaHHbIMM
CTpaHMUaMn faHHbIX MOCTOAHHbIX TaGJ‘IVILI,, XpaHsaLWumxca B
orepaTMBHOI NamaTu. GoHoBasi 3aMOpPO3Ka GbICTPO oumLLaeT
CTpaHuLbl Ta6nm.|, B Ol'lepaTI/IBHOI;I namMAaTK, YTO NO3BOJIAET
[06aBNSATb HOBble KOPTEXMW, 3aMeANIfeT yBeNIMUYeHe Tabnuu, u
nosbiwaeT 3GHeKTUBHOCTb aBTOOUUCTKU.

B03MOXHOCTb 411 AEMOHA aBTOOUUCTKM 06pabaTbiBaTb UHAEKCHI
TabnuLbl B NapasnsieslbHOM pexuMe.

YnyulleHa NpOM3BOANTENBHOCTb 3@ CYET NOAABIIEHNUS COOBLLEHUN
aHHYNIMpoBaHUsA Kellla kaTarora B xofe ornepauuii DDL Ha
BpeMeHHbIX TabinLax 1 B npoLiecce aHanusa 3Tux Taénuu. NonesHo
ons 1C.

YnyulleHa NpoM3BOAUTENBHOCTb HETPaH3aKLMOHHbIX orepaLuit
yceueHsi BpeMeHHbIX TabauL, 1 onepauuin 6bICTPOro yceueHus.
MonesHo gns 1C.

YnyulueHa Npon3BoANTENIbHOCTb OMepaLuii 4SSt yceueHus
BpPeMeHHbIX OTHOLLEHWIA. PaHee AN aHHyMpoBaHus 6ydepos
Tpe6oBanocb CKaHMpPOBaHWE BCEro Nnysa JiokanbHbIX 6yhepoB ana
KaXZ10ro cnosi oTHolleHus1. Tenepb nyn 6ydepoB ckaHUpyeTcs
TOJSIbKO OAMH pa3 Ans Bcex cnoéB. MonesHo ans 1C.

YnyylueHa npou3BOANTENIbHOCTb 3a CYET TOrO, YTO haitn
pg_internal.init He aHHynMpyeTcA Npy aHanu3e Tabnuy KaTanora,

https://postgrespro.ru/docs/postgresql/17/app-
pgcreatesubscriber

https://postgrespro.ru/docs/enterprise/16/fasttrun

https://postgrespro.ru/docs/enterprise/16/runtime-
config-query#GUC-SEQ-SCAN-STARTUP-COST-FIRST-
ROW

https://postgrespro.ru/docs/enterprise/17/runtime-
config-query#PLANNER-UPPER-LIMIT-ESTIMATION

https://postgrespro.ru/docs/enterprise/16/intro-pgpro-

VS-pg

https://postgrespro.ru/docs/enterprise/17/background-
freezer

https://postgrespro.ru/docs/enterprise/17/release-
proee-17-6-1

https://postgrespro.ru/docs/enterprise/17/release-
proee-17-6-1

https://postgrespro.ru/docs/enterprise/17/release-
proee-17-6-1
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OnTuMmn3ayms 6110KMPOBOK Ha aTane

NIaHUpOBaHWs 3anpoca, eciiv MHpopmauus o

TabnMuax u HAeKcax OTCYTCTBYET B KaLLe.

B0O3MOXHOCTU OMONHUTENBHOW
TpaHchopMaLnK 3anpocoB C Liesibio
AanbHenLen oNnTuMmU3aLum

CucTeMHbIii kKaTanora B onepaTMBHON NaMsATH

ANsi BPeMEeHHbIX TabnuLy

JL0MONHUTENbHBIV OnepaTop paBeHCTBa As
coBmecTuMocTu ¢ Microsoft SQL Server

JL0MOSHUTENbHbIE TUMbI faHHbIX 47151
coBMecTuMocTu ¢ Microsoft SQL Server

0OTKa3 OT 6/10KUPOBKN BPEMEHHbIX TabuLy 1
VHAEKCOB

npOCTpaHCTBeHHbIe AaHHble U UHOEKCbI

MynbTUMacTep-penankayus
MPOCTPAHCTBEHHbIX TUMOB

leope3nyeckune 1 nnaHapHble TUMbl 4aHHbIX
MpocTpaHCTBEHHbIE 6UENMOTEKN

JKCMOPT-UMMNOPT MPOCTPAHCTBEHHbIX TUMOB
AaHHbIX

MoNHOTEKCTOBbIN MOUCK

YcKopeHue NnosIHOTEeKCTOBOro MNouUcKa

CJ'IOBapVI AN NOJIHOTEKCTOBOrO NOUCKa

Paspensiemblii cnoBapb ispell

temp_memory_catalog

fulleq

mchar

skip_temp_rel_lock

spatial data and indexes

multimaster replication of
SDO_GEOMETRY objects

planar and geodetic datatypes
advanced spatial libraries

export/import spatial data formats

rum

hunspell-dict

shared_ispell

Het

Het

Het

Het

Ja
Ja

Ha

Het

Het

Het

Het

[a

Het

fa
JiE]

[a

[a

Ja

[a

0COGEHHO KOrfia CTaTUCTUKA NS STUX TabUL, YacTO MEHSIeTCA.
MoxxeT 6bITb nonesHo ans 1C.

MomoraeT B ciyyae vacuum analyze KaTanoxHoln Tabnuubl hainn
pg_internal.init (6uHapHas konusa RelCache-a anisi cUCTEMHBbIX

TasﬂI/ILl) yaanaeTca n CO3I13§TCR HOBbIM MOAKJ/TKOYEHUEM. COSAaHMe

[I0BOJIbHO TshKenoe nockosnbky Aenaetcs full scan pg_class.

YnyulieHa npou3BOANTENbHOCTb 3a CYET YMEHbLUEHUS KONMYecTBa
3anpocoB Ha 6710KMPOBKY Tabnuy, pg_attribute u pg_statistic npu
BbIMOJIHEHWM 3aNPOCOB C 60JIbLUMM KOJIMYECTBOM OTHOLLEHWH,
KOTOpble OTCYTCTBYIOT B KELLie CUCTEMBI. MoXXeT 6bITb MONE3HO B
HEeKOTOpbIX BapunaHTax NCnosib3oBaHUA Ana 1C.

MomoraeT B cny4yae O4HOMOMEHTHOro NoAKIt4YeHusa 60/bLLIOr0
KONIMYEeCTBa HOBbIX CECCUM (C nycTbiMu K:-)LLIaMVI), KOTOpble cpasy
NbITalOTCH UCTIONHATL 60JbLUKE 3anpockbl no Tabnuykam c
LWWPOKUMU NHOEKCAMN.

B03MOXHOCTb Ans oNTUMU3aTOpa TpaHChOpMUpoBaTh
(nepenuncbiBaTh) 3aNpoChl U ONTUMU3NPOBATL UX NNaH, ANS
YCKOPEHWS BbINOJIHEHWSA 3aNPOCOB 1 3KOHOMUM PECYPCOB Ha UX
BbIMOJIHEHME.

9Ta yHKUMOHANbHOCTb NMoseaHa AJ1sl CHUXKEHUS! HaKNaAHbIX
pacxoAoB Ha AOMOJSIHUTESIbHbIE 3anuCu B KaTasore, CBsi3aHHble C
BpeMeHHbIMKN ob6bekTamu. Takum 06pa3OM, OHa noBblWaeT
npon3BOANTENIbHOCTb CUCTEMbI B C/ly4ae MaccoBOro
NCNoNb30BaHMUA BPEMEHHbIX 06bEKTOB.

3TOT MoAy b TpebyeTcs ANs NOAAEPKKA CUCTEMBI
1C:Mpeanpustue

3TOT MoAyb 6bin pa3paboTaH ANs YNyuLeHNs NoAAePXKN
cuctemsbl 1C:Mpegnpustue

YnpaBnsieT noBeAeHneM 6710KUPOBOK SIS BPEMEHHbIX OTHOLIEHWUN.
Co 3HauyeHneM on 6JI0KMPOBKM BPEMEHHbIX OTHOLLIEHWI
NponycKatTCA. 3TO MOXET YNy4LUUTb NPOU3BOANUTENbHOCTb
NPUNOXEHWUI, KOTOPbIe YaCTO UCMONb3YHT TaKUe OTHOLLEHHUS.

MpocTpaHCTBEHHbIE AaHHble

[a

B Tom uucne PostGIS

PostGIS

PostGIS

MoNHOTEKCTOBBIN MOMCK

[a

B03MOXXHOCTb HaxoAWUTb AOKYMEHTbI Ha eCTECTBEHHOM fA3blKe,
COOTBETCTBYHLLMNE 3aMnpocy, N, BO3MOXXHO, AONOSIHUTESIbHO
COpPTMPOBATb MX MO peneBaHTHOCTU AN 3TOro 3anpoca.

B0O3MOXHOCTb UCMO/Nb30BaHWA MeToAa AOCTyna Ans pa6oTbl C
nHpekcamn RUM Ha ocHoBe Koae meToaoB gocTyna GIN.

BkntoueH pag cnosapeit hunspell ans nonHoTekcToBOrO Noucka

Paspensiemblii cnoBaps ispell, To ecTb cnoBapb, pacnosioXeHHbIn B
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https://postgrespro.ru/docs/enterprise/16/multimaster

https://postgrespro.ru/docs/enterprise/16/rum

https://postgrespro.ru/docs/enterprise/16/hunspell-dict

https://postgrespro.ru/docs/enterprise/16/shared-ispell


https://postgrespro.ru/docs/enterprise/17/release-proee-17-6-1
https://postgrespro.ru/docs/enterprise/17/release-proee-17-6-1
https://postgrespro.ru/docs/enterprise/17/release-proee-17-6-1
https://postgrespro.ru/docs/enterprise/17/release-proee-17-6-1
https://postgrespro.ru/docs/enterprise/17/release-proee-17-6-1
https://postgrespro.ru/docs/enterprise/17/release-proee-17-6-1
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-ENABLE-APPENDORPATH
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-ENABLE-APPENDORPATH
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-ENABLE-APPENDORPATH
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-ENABLE-APPENDORPATH
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-ENABLE-APPENDORPATH
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-ENABLE-APPENDORPATH
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-ENABLE-APPENDORPATH
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-ENABLE-APPENDORPATH
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-ENABLE-APPENDORPATH
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-EXTRA-QUERY-TRANSFORMATIONS
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-EXTRA-QUERY-TRANSFORMATIONS
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-EXTRA-QUERY-TRANSFORMATIONS
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-EXTRA-QUERY-TRANSFORMATIONS
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-EXTRA-QUERY-TRANSFORMATIONS
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-EXTRA-QUERY-TRANSFORMATIONS
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-EXTRA-QUERY-TRANSFORMATIONS
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-EXTRA-QUERY-TRANSFORMATIONS
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-EXTRA-QUERY-TRANSFORMATIONS
https://postgrespro.ru/docs/enterprise/18/runtime-config-query#GUC-EXTRA-QUERY-TRANSFORMATIONS
https://postgrespro.ru/docs/enterprise/18/runtime-config-resource#GUC-ENABLE-TEMP-MEMORY-CATALOG
https://postgrespro.ru/docs/enterprise/18/runtime-config-resource#GUC-ENABLE-TEMP-MEMORY-CATALOG
https://postgrespro.ru/docs/enterprise/18/runtime-config-resource#GUC-ENABLE-TEMP-MEMORY-CATALOG
https://postgrespro.ru/docs/enterprise/18/runtime-config-resource#GUC-ENABLE-TEMP-MEMORY-CATALOG
https://postgrespro.ru/docs/enterprise/18/runtime-config-resource#GUC-ENABLE-TEMP-MEMORY-CATALOG
https://postgrespro.ru/docs/enterprise/18/runtime-config-resource#GUC-ENABLE-TEMP-MEMORY-CATALOG
https://postgrespro.ru/docs/enterprise/18/runtime-config-resource#GUC-ENABLE-TEMP-MEMORY-CATALOG
https://postgrespro.ru/docs/enterprise/18/runtime-config-resource#GUC-ENABLE-TEMP-MEMORY-CATALOG
https://postgrespro.ru/docs/enterprise/18/runtime-config-resource#GUC-ENABLE-TEMP-MEMORY-CATALOG
https://postgrespro.ru/docs/enterprise/18/runtime-config-resource#GUC-ENABLE-TEMP-MEMORY-CATALOG
https://postgrespro.ru/docs/enterprise/18/runtime-config-resource#GUC-ENABLE-TEMP-MEMORY-CATALOG
https://postgrespro.ru/docs/enterprise/16/fulleq
https://postgrespro.ru/docs/enterprise/16/fulleq
https://postgrespro.ru/docs/enterprise/16/fulleq
https://postgrespro.ru/docs/enterprise/16/fulleq
https://postgrespro.ru/docs/enterprise/16/fulleq
https://postgrespro.ru/docs/enterprise/16/mchar
https://postgrespro.ru/docs/enterprise/16/mchar
https://postgrespro.ru/docs/enterprise/16/mchar
https://postgrespro.ru/docs/enterprise/16/mchar
https://postgrespro.ru/docs/enterprise/16/mchar
https://postgrespro.ru/docs/enterprise/17/runtime-config-client#GUC-SKIP-TEMP-REL-LOCK
https://postgrespro.ru/docs/enterprise/17/runtime-config-client#GUC-SKIP-TEMP-REL-LOCK
https://postgrespro.ru/docs/enterprise/17/runtime-config-client#GUC-SKIP-TEMP-REL-LOCK
https://postgrespro.ru/docs/enterprise/17/runtime-config-client#GUC-SKIP-TEMP-REL-LOCK
https://postgrespro.ru/docs/enterprise/17/runtime-config-client#GUC-SKIP-TEMP-REL-LOCK
https://postgrespro.ru/docs/enterprise/17/runtime-config-client#GUC-SKIP-TEMP-REL-LOCK
https://postgrespro.ru/docs/enterprise/17/runtime-config-client#GUC-SKIP-TEMP-REL-LOCK
https://postgrespro.ru/docs/enterprise/17/runtime-config-client#GUC-SKIP-TEMP-REL-LOCK
https://postgrespro.ru/docs/enterprise/17/runtime-config-client#GUC-SKIP-TEMP-REL-LOCK
https://postgrespro.ru/docs/enterprise/17/runtime-config-client#GUC-SKIP-TEMP-REL-LOCK
https://postgrespro.ru/docs/enterprise/17/runtime-config-client#GUC-SKIP-TEMP-REL-LOCK
https://postgrespro.ru/docs/enterprise/16/multimaster
https://postgrespro.ru/docs/enterprise/16/multimaster
https://postgrespro.ru/docs/enterprise/16/multimaster
https://postgrespro.ru/docs/enterprise/16/multimaster
https://postgrespro.ru/docs/enterprise/16/multimaster
https://postgrespro.ru/docs/enterprise/16/rum
https://postgrespro.ru/docs/enterprise/16/rum
https://postgrespro.ru/docs/enterprise/16/rum
https://postgrespro.ru/docs/enterprise/16/rum
https://postgrespro.ru/docs/enterprise/16/rum
https://postgrespro.ru/docs/enterprise/16/hunspell-dict
https://postgrespro.ru/docs/enterprise/16/hunspell-dict
https://postgrespro.ru/docs/enterprise/16/hunspell-dict
https://postgrespro.ru/docs/enterprise/16/hunspell-dict
https://postgrespro.ru/docs/enterprise/16/hunspell-dict
https://postgrespro.ru/docs/enterprise/16/hunspell-dict
https://postgrespro.ru/docs/enterprise/16/shared-ispell
https://postgrespro.ru/docs/enterprise/16/shared-ispell
https://postgrespro.ru/docs/enterprise/16/shared-ispell
https://postgrespro.ru/docs/enterprise/16/shared-ispell
https://postgrespro.ru/docs/enterprise/16/shared-ispell
https://postgrespro.ru/docs/enterprise/16/shared-ispell

PacluvpeHHble BO3MOXHOCTU TEKCTOBOro
noucka

CpaBHeHue CTPoK

pg_tsparser

pPg-trgm

[a

[a

o6LLemM cerMeHTe namMsTu.

BO3MOXHOCTb U3MEHSITb CTaHAAPTHYIO CTpaTeruto paséopa TekcTa
A0S 0B, BKIOYAOLMX NOAYEPKUBAHMS, LUPPbI U BYKBbI,
pasaenéHHble 3HaKoM MUHyca.

B03MOXHOCTb OnpefieneHnst CXoXecTu andaBUTHO-LUPPOBbIX
CTPOK Ha OCHOBE TPUrpamMm U BbICTPOro NMOUCKA CXOXKMX CTPOK.

https://postgrespro.ru/docs/enterprise/16/pg-tsparser
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