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O630p Postgres Pro Enterprise Manager

Postgres Pro Enterprise Manager (PPEM) — komnnexkcHoe peluerune ana
aAMUHUCTPUPOBaHWA MHPaCTPYKTypbl 6a3 AaHHbIX. PPEM npenoctaenaet
yao6HbIM MHTepdeiic AnA ynpasneHus n MoHuTopuHra CYB/ PostgreSQL,
BKMtOYas pesakuum Postgres Pro Standard u Postgres Pro Enterprise.

MHcTpymeHTel PPEM no3BonatoT BeINOMHATL CaMble pasHble pernameHTHbIe
onepauuu no obcnyxusanuio CYB[], obecneunBatb KOM$OPTHOE ynpaBneHue
akocuctemon CYBJ] PostgreSQL Bo BCcex cepax Kcnyataumnm, Takmx Kak
pe3epBHOE KOMMPOBaHWE ¥ BOCCTAHOBIIEHWE, OTCIIEXMBaHUE NPOU3BOANTENBHOCTH
1 MOHWUTOPMHT, MOUCK M YCTPAHEHWE HEMCNPABHOCTEN, M MHOrOe Apyroe.

YTo6bl HauaTb paboTty ¢ PPEM, BocnonbayiTeck MHCTPYKUMer BbicTpbii cTapT.

MoapobHee o koMMoHeHTax U ¢yHKUMoHanbHocT PPEM uuTaiite B pasaenax
ApxuTtekTypa u BoSMOXHOCTH.

MHdopmMaLusa 0 HOBbIX BbiMyckax M 0OHOBIEHUAX YHKLMOHAIbHOCTU HAXOAMTCA B
pasaene Yro HoBoro.

BonbLie nHpopmauum o pabote ¢ PPEM Bbl Hainéte B crneayowux pasaenax:

o AnnapartHble 1 nporpammMHble TpeboBaHuns — TPeBoBaHUA K XapaKTEPUCTUKaM
cepsepoB AnA passépTbiBaHna PPEM u pekomeHaaumu no pacyéry pecypcos

o [oanepxka nnardopm u OC — CNUCOK NOAAEPKMBAEMbIX NIATHOPM U
onepaumnoHHbIX CUCTEM

o COBMECTMMOCTb — CMUCOK NoaAepxuBaemMblix Bepcun PostgreSQL, Postgres
Pro Standard u Postgres Pro Enterprise, a Tawke 6pay3epos

o BesonacHocTb — npasa AoCTyna, ceTeBoe B3auMOAENCTBUE, ayTEHTUDUKAL A
n RBAC

o OC0BEeHHOCTU 1 OrpaHUYEHNA — BaXKHbIE ACMeKThl, KOTOpPble HEOBXOAUMO
yuuTbIBaTH NPU Ucnosnb3osaHnm PPEM

o YCTaHOBKA M HACTPOVKA — PYKOBOACTBA MO Pa3fIMyHbIM BapuMaHTaM yCTaHOBKM
1 HACTPOMKM

o Hcnonb3sosanne PPEM — noapo6Hble noLwarosble MHCTPYKLMK MO
aKcnnyaTaymu

o OO6HOBNEHWE U MUrpaLMA — MHCTPYKLMK MO Nepexoay Ha HoBble BEPCUM

o [TOMUCK 1 yCTpaHeHne HeMCnpaBHOCTEN — PYKOBOACTBA MO CaMOCTOATENbHON
ZMarHoCTHUKE 1 yCTpaHeHUo npobrnem

Bo3amoxHoOCTH

PPEM no3BonaeT BbINOMHATL MOSHbINA LMK 3a4a4 passépTbiBaHWA, 3KCMnyaTaumm
u o6cnyxuBanua 6as aaHHbIX PostgreSQL:

o ABTOMaTHuecKoe o6HapymeHue akzemnnapos CYB]]

PPEM o6HapyxuBaeT akTWBHble ak3emnnapbl CYB[ n aBTOMaThuecku
nob6aBnseT ux B BEG-NPUNOKEHUE, ONPesenaeT UCnosb3yemMble CPeacTBa
pe3epBHOro KOMMPOBaHWA U CUHXPOHU3UPYET KOHDUIypaLuo pe3epBHOro
KonupoBaHuA B Be6-npunoxeHne PPEM. OyHKLMM aBTOMATUUYECKOrO
06HapyXeHna MUHUMU3UPYIOT BPeMs Ha NnepeHacTpoiiky aksemnnapos CYB[
Ha paboty ¢ PPEM 1 nomorarot onepaTMBHO HauyaTb ucnone3osate PPEM, a
TaKke 00MerynTb MUrpaLmto ¢ Apyrmx CPeAcTB ynpasneHus.

e YcTaHOBKa ¥ 3anyck aksemnnapos CYBJ

PPEM nossonaeT passepHyTb HOBble ak3emnnAapbl CYB ¢ nomoLbio
6paysepa. JocTyrnHo pasBépThiBaHUE OAMHOYHBIX U KIAaCTEPHbIX
KoHurypauumin CYB[, a Takke pasBépTbiBaHWE U3 PE3EPBHbIX KOMUM.

o KoHdurypupoBaHue aksemnnapos CYBJ



JnA HoBbIX M yXxe cyLecTBytoLmMX ak3emnnapos CYB[ PPEM coaepxut
CpeAcTBa NPOCMOTPa U HACTPOKM NMapaMeTpoB KOH®Urypaymu. 3To
UCKITIOUaET HEOBXOAMMOCTb NOAKITIOUEHUA K AKIEMMIIAPY W NPAMOro
penakTuposaHua Gannos KOHPUrypaLmu, 4To ynpoLLaeT 1 yCKopAaeT npoLecc
HaCTPOWKH.

MpocmoTp u ynpaBnieHWe BHYTPEeHHUMU oObekTamu cxembl CYB[

PPEM nossonaeT npocMatpmBaTth BHYTPEHHIOK CTPYKTYpY ak3emnnapos CYB/]
(TaBrnnuHble NpocTpaHCTBa, 6asbl AaHHbIX, TaONULbI, UHAEKCH! U Apyrve
06beKThl), a Takke NPeAoCTaBNAET MHCTPYMEHTLI Af1A CO3AAHNUSA HOBbIX
06BEKTOB.

OTcnexuBaH1e BHYTPpEeHHeN akTUBHOCTH ak3emnnapos CYB/J]

PPEM B3anmogencTByeT C NOACUCTEMOW CTATUCTUKKU M NpeaocTasnaeT
CcBeAeHWA 0 BHyTpeHHel aktuBHocTM CYB/[]: akTuBHbIe 1 POHOBLIE NPOLECCHI,
CTaTUCTHKA BbINOSIHEHWUA 3aNPOCOB, OXUAAHUA U BIIOKMPOBKM. Tawke ¢
nomoLlbto PPEM MOXHO OTMEHATL MK NPUHYAMTENbHO 3aBepLuaTtb NpoLeceh
CYBA.

Busyanusauuﬁ BbINOJIHAKOLWMKUXCA NpoLlecCoB U aHaNIU3 nNyiaHOB 3anpocoB

PPEM wvHTerpupyeTca ¢ KOMMEKTOPOM pgpro-otel -collector, KOTOPbIN
coBupaeT CTaTUCTUKY W xypHanbl aktuBHocTM CYBJ n npeaoctasnaet
MeTpukn. PPEM BeicTynaeT notpeduTenem aTon TenemeTpum 1
npeaocTaBnsaeT rpaduku AN oueHku 1 aHanusa pabotsl CYB/.

MpodunupoBaHue U UHTErpaLma c pgpro_pwr

PPEM uHTerpupyeTca C pg profile U ro pwr, @ TAKKE npeaocrasnaer
yAoO6HbIM MHTepdeiic AnA paBoTbl CO CHUMKaMKU U OTYETAMM.

MnaHupoBaHHe, 3anNycK 1 OTCReXUBaHWe paboTbl pernamMeHTHbIX
onepayum

PPEM conepXuT MHCTPYMEHTbI AN BLINOMHEHUS CY)KEeOHbIX onepauuit, Takmx
KaKk 04MCTKa, cOOp CTATMCTUKW NNaHMPOBLUMKA, NEPeUHAEKcalun 1 apyrue. OTn
ornepaunn MOXHO BbINOSHATL KaKk BPYYHYHO, Tak M aBTOMaTUYECKK Ha
perynapHoi OCHOBE C MOMOLLbIO MAIAHUPOBLLMKA 3a4aHNN.

O6ecneueHue 3aaay pesepBHOro KONMUPOBAHUA U BOCCTAHOBJIEHUA

PPEM MOXeT aBToMaTU4YeCKu 0BHapYXMBATb MHCTPYMEHThLI PE3EPBHOIO
KonuposaHua (pg_probackup), MHTerpMpoBaTbCa ¢ HUMKU M NPEeAoCTaBNATb
cpeacTtsa npocmoTpa v ynpasneHusa. PPEM nossonaeT BbINONHATL pe3epBHOe
KOMMPOBaHWe Kak BPYYHYHO, Tak M MO pacnucaHuio, a Takke co3aaBaTtb HOBbIE
ak3emnnApbl CYBJ] n3 pesepBHbIX konuit. Ucnonb3ya onuyumio BOCCTAHOBIEHUA
Ha MomeHT Bpemen#u (PITR, Point-in-Time Recovery), MoxHo 6onee ruéko
peluaTtb 3a4a4u BOCCTAHOBNEHWUA M3 PE3EPBHbIX KOMUNA.

MpAmMown aocTyn K KOHconu aksemnnapos CYBJ

PPEM no3BonAeT NoAKIHYATLCA K KOHCOM 3K3emniapa vyepes web-psql. 1ot
MHCTPYMEHT npeaHasHayeH AnAa onbITHbIX aAMWUHUCTPATOPOB U NO3BONAET
6bicTpo noaknouatbeA K CYB[ v B3aumMoAeicTBOBaTh C HeW HanpamMyto.

ApxuTeKTypa

B atom pasaene:

OnvcaH1e KOMNOHEHTOB

BepxHeypoBHeBaA apxuTeKTypa
ApXuUTEKTYpa MeHepkepa U areHTa
ApXUTEKTYpA MOHWUTOPHUHIa
ApXWUTEKTYpa PE3EPBHOr0 KONMPOBAHUSA

OnucaHue KOMMOHEHTOB

Apxutektypa PostgresPro Enterprise Manager BkitoyaeT cneayrowme
KOMMOHEHTbI:

Be6-npunomexune

Beb6-npunoxeHne — Habop KOMMOHEHTOB, KOTopkLIe obecneunBaroT
Nnonb3oBaTesIbCKUi rpaduyecknii UHTepdeic, A0CTYMNHLIN Yepes BeO-Opaysep.
Beb-npunoxeHue yctaHaBnvMBaeTcs Ha cepeepe ¢ MeHemxepoM PPEM.


https://postgrespro.ru/docs/otelcol/0.3/#:~:text=pgpro-otel-collector
https://postgrespro.ru/docs/enterprise/17/catalog-pg-profile
https://postgrespro.ru/docs/enterprise/17/pgpro-pwr

Monb3oBatenb, Ucnonb3ya 6paysep, BbINOMHAET pasfinyHbie AeCTBUA, a BeO-
NPUIOXEHWE NpeobpasyeT 3T AeNCTBUA B 3aNPOChl M OTNPaBAET UX MEHEKepY.
MeHemxep obpabdaTbiBaeT 3anpockl M BO3BpaLlaeT ux BeG-npunoxeHuto. Beb-
NPUIOXeHWE NpeobpasyeT OTBET B pasnnyHbie NpeacTaBieHna u 0ToOpaxaeT B
6paysepe.

MeHemxep

MeHemxep — cnyx6a, kotopas paboTaeT B pOHOBOM pexmme. MeHemxep
NPUMHUMAET 3anpockl Ha obcnyxvBaHue MHbpacTpykTypel CYB u umeet
COBCTBEHHbIW NTAHMPOBLUMK AR BINOSIHEHWUS PETYNAPHbBIX CIyXeOHbIX 3aAaHui.
MeHexep NpMHUMAET 3anpockl 0T BeG-NPUIOXeHUA U NpeoBpasyeT 3anpochl B
orepaLumn COrnacHo 3as0XeHHON NoruKe.

,ElJ'IH BbINOJTHEHUA onepaum7| MoryT I'IOTpeéOBaTbCFlZ

e pasfiMuHble cryxebHble AaHHblE, KOTOPbIE, KaK NPaBusIo (HO HE0BA3aTENbHO),
XpaHATca B penosutopun PPEM,;
o BbINOSIHEHWE MHCTPYKLWIA Ha cTOpoHe areHTos PPEM.

BbinonHWB onepauuio, MeHexep coobLuaeT pesynsraT onepaluu Be6-
MPUIOXEHMIO.

NMPUMEYAHUE

OnepaLuu, KOTopble BbINMOMHAET MEHEXEP, MOTYT OblTb CUHXPOHHBIMU U
ACMHXPOHHBIMU. B criyuae CMHXPOHHOTO BbINOSTHEHUA MEHEKEP BblHYXAEeH
[OXAaTbCA 3aBepLUeHUA onepaluu, Nocne Yero nosnyyuT oTeet. B crnydyae
ACMHXPOHHOTO BbIMOMHEHUA MEHeKep Cpasy MonyyuT OTBET O TOM, YTO
onepawuua nocTaeneHa B o4epeab BbiNosHeHNs. [pu 9ToM MeHeaxepy
HeobxoaMMOo ByAeT NeproanYecky NPoBepPATL CTaTyC BbINOMHEHWUS
ornepauuu, Ho B GOSbLLUMHCTBE CrlyYaes MNo 3aBepLUEeHUK onepaumm
nonb3oBaTento ByAeT OTNPaBMNeHO yBeAOMIIEHUE O 3aBepLUEHNUM.

Penosutopum

Penosutopuit — 6asa AaHHbIX B 0TA€NbHOM 3k3emnnape CYBJ ¢ Habopom cxem u
TabnuL, B KOTOPLIX MEHEIKEP XPAHUT CRYXeOHY0 MHbOPMaL Mo, He0OX0AUMYLO
ana pabotbl. MeHeaxep npu 3anycke ycTaHaBnMBaeT COeAnHEHNe ¢
Penos3nMTopuemM 1 B NPOLECCe BbIMOSTHEHUA Onepaumnii YuTaeT 1 3anucolsaeTt
JaHHble B perno3nTopuin. JJoCTynHOCTb PENO3UTOPUA HOCUT KPUTUYECKUI XapaKkTep
— B C/lyyae HeAOCTYMHOCTH Peno3nTopus AarnbHENLLIEE NPOAOIKeHWe padoThi
MeHepkepa HEBO3MOXKHO.

AreHTbI

AreHTbl — 3T0 CNyXObl, KOTOPbIE AOSKHbI BEIMOSHATECA HA YNpaBnAeMbX
cepsepax CYB/[]. AreHTbl NpMHMMAIOT YNpaBnAroLWne MHCTPYKLMKM OT MeHeaxepa u,
B 3aBMCUMOCTM OT TUMNa MHCTPYKL MM, BbINOMHAKOT PasfMyHbie AENCTBUA KaK B
onepauluoHHOM cucteme, Tak v B ak3emnnape CYBJ. B atn nenctena moryTt
BXOAMTb 3amyCcK KOMaHAa, CoO3AaHne AMPEKTOpUi U Hainnos, BbiNOMIHEHME 3anpoCcoB
1 T.n. B npouecce BbINOMHEHWA UK MO 3aBEPLUEHUIO AEWCTBUI pesynbTat
BbIMNOJIHEHMA OTNpaBAeTCcA MeHepkepy AnA perucTpauuu pesynsrarta B
pPenosuTopuX W/unu nocreaytoLlei 06paboTKM COrnacHo NOrMKe onepawuu.

AreHTbI TaKKe UMEIOT BHYTPEHHUI MaHUPOBLUMK CyXeOHbIX 3aAaHHi, KOTOPbI
perynapHO BbINOMHAET GOHOBbLIE 3aAaHWA U pe3ynbTaT BbINOSTHEHUA OTNpaBnAeT
MeHeZxXepy.

Ha ogHOM 0TAEMBHOM CepBepe A0CTATOYHO O4HOO areHTa, KOTopbIi CnocoGeH
o6cnyxvBaTb 0AMH U Bornee ak3emnnapos CYB[] Ha 3ToM xe cepBepe.

AksemnnAp CYbA

Oksemnnap CYB[ — ato o6bekT ynpaenenus PPEM, 1o ecte CYB][] PostgreSQL B
pasnuyHbix peaakuuax (Vanilla, Postgres Pro Standard, Postgres Pro Enterprise).
Heckonbko aksemnnapos CYBJ moryT 06beanHATbeA B KnacTepbl. OObIYHO 3TO
KacTepbl MOTOKOBOW PEMIMKaLmUN.

C otaenbHbiM ak3emnnapom CYB[ nonmkeH B3aumMoaencTBoBaTh TOMIbKO OANH
areHT PPEM. He nonyckaiTe cueHapveB, Koraa HECKOSbKO areHToB paboTaroT ¢
O4HWM U TeM e ak3emnnapom CYB/], 3T0 MOXET NPUBECTHM K NyTaHuLe U
HeoAHO3HauHocTH noseAeHunA. C TOukM 3peHuna ak3emnnapa CYB]] areHT anAaeTtca
006bIuHbIM NpYKNaaHeiM MO, kKoTopoe noaxtouaeTcs K ak3emMnnapy yepes SQL-
UHTEpdENC, UCNONb3ya 3apaHee onpeaenéxHyto yyeTHyto 3anucs CYB/.

BHewwHWe cepBUCHI



AnAa pacwmpenna dyHKUKMM 1 BosaMoxHocTen PPEM moxeT ucnons3osatb
pasnuuHblie BHELLIHWE cepBuchl. Bce aTu cepBUChl ABNAIOTCA HeoBsa3aTenbHLIMU 1
B3avMOAENCTBUE C HUMMU HACTpauMBaeTCcA OTAESbHO.

NMPUMEYAHUE

PPEM He coaepXuT MHCTPYMEHTbI ANA aAMUHUCTPATMBHOIO yNpaBneHus
BHELLHUMM CepBucamMu (Hanpumep, ynpasrieHne pecypcamu 1
HacTpovikamu).

MoaaepxuBatoTCA creaytolne BHELLHUE CEPBUCHI:

Katanor LDAP — kartanor nonb3osartenei 1 rpyn, KOTOpbli MOXeT
Mcnonb3oBaThcA AnA ayTeHTuduKaymm nonssosarenen 8 PPEM. PPEM
noaaepxmveaet paboTy ¢ cepucamv OpenLDAP u Microsoft ActiveDirectory.

S3-coBMecTMMOe 06beKTHOe XpaHunuLle — vcronbayetcs PPEM ana
pasmMeLleHna pes3epBHbIX KOMWW, co3aaBaeMbix yTVIJ'IVITOVI pg_probackup.

OTLP-coBMecTUMana cucTeMa XpaHEHUA METPUK — CUCTEMA XPaHEHUsA
METPUK C NOAAEPKKON paboThbl MO push-MoAENM C BO3MOXHOCTBIO 3anncH
MeTpuK no npoTokony OTLP (Hanpumep Victoriametrics) u/vnu no pull-mozenw,
cnoco6Hoit 3a6upaTb MeTpuku no npotokony HTTP (Hanpumep Prometheus).
PPEM mMoxeT ucnonb3oBaTth Takyto CUCTEMY ANA NOYyYEeHUA METPHK, KOTopble
3anucelBaOTCA TyAa KOMSIEKTOPOM pgpro-otel-collector. PPEM
noazepxveaeTt padoTy ¢ Prometheus u Victoriametrics.

OTLP-coBmecTMMan cucTeMa XpaHEeHUR ypHaNoB — cUcTemMa XpaHeHud
METPUK, CrocoBHas NpUHUMATL XypHasbl no npotokony OTLP. PPEM moxeT
MCnonb3oBaTh TaKyk cUCTeMy AnA nonyyeHua xypHanos CYB/, koTopele
3anuCbIBalOTCA TyAa KOMMEKTOPOM pgpro-otel -collector. PPEM
noanepxueaet paboty ¢ Elasticsearch.

BepxHeypoBHeBaA apXUTEKTypa

Mpumep BepXHEYPOBHEBOW apXUTEKTYPbI M B3aUMOAENCTBUA KOMMNOHEHTOB
NPeACTaBIeH Ha CXeMe HUXe:

Apxutektypa PPEM

Cepayc naenTHdmKaunn PPEM OTLP-cosmecTuman
nonk3osatenei  rpynn CHCTeMa MOHHTOPHHIA

o8 ——

OpenLDAP/
MS ActiveDirectory

Tlonyenvie AanHoX
MOHUTODHHT

Prometheus/
Tonyuerie AaHHLx Victoriametrics
XypHanupoBaHuA

Xpanere pesepe
(1oneo pg_probz

S3-coBmecTHMOe OTLP-coBmecTUMOE
o6uexTHoe XpanHAMLE XpaHWMHLE XypHAnOR

Vnpasnenve ‘Vrpasnenwe ssemnnapam CYB/}
yanaww knactepa

MinlO ElasticSearch

KnacTep (N0TOKOBOW) pennukaumu OtgensHbiit akseMnAAp
cysA

Benyuuni Benowsi

S

Arewt PPEM Arewr PPEM Arer PPEM

¢

Arent PPEM

PosigresaL PosigresaL PosigreSQL PostgreSQL

lne:

PPEM faBnaetcA cepBucoM Mo ynpaeneHuto MHdpactpyktypoin CYBI n coctont

W3 CriefytoLMx KOMMOHEHTOB: Be6-npusiomeHne, MeHemKep, Peno3uTopu 1
areHThbl.

OtgenbHbin ak3emnnap CYBJ — o6bekT ynpasneHus PPEM, koTopbiit
npeactaendaet coboit CYB PostgreSQL B pasnuuHbIx peaakumax.

KnacTep pennauvkauum — HeckornbKo ak3emnnapos CYB/, o6beanHEHHbIX B
knactep. O6bIYHO 3TO KnacTepa NOTOKOBOW PENsIMKAL UK.

CepBUC aeHTMPHUKaL MK Nonb3oBaTeNen U rpynn — katasnor
nonb3oBaTenemn 1 rpynmn, KOTOPbIA MOXET UCMONb30BaTLCA ANA
ayTeHTudMKaLmmu nonb3osateneit B PPEM. Heobs3aTenbHblii BHELWHUIA
KOMMOHEHT.

S3-coBMecTMMOe 06bEKTHOE XPaHUHLLe — CUCTeMa AA XPaHeHUs
pe3epBHbIX, KOMUIi cAeNaHHbIX C MOMOLLBIO pg_probackup. HeobA3aTenbHbI
BHELIHWW KOMMOHEHT.

OTLP-coBMecTUMasa cCUCTEMAa MOHUTOPUHIA — CUCTEMA MOHWUTOPUHTA,
cnocobHas NpuHUMAaTb MeTpuku no npotokony OTLP unu 3abupats nx Yepes
HTTP. MoxeT ucnonbsosatsca PPEM ana nonyyexHna meTpuk



npoussoautensHocT CYBM. HeobAsaTenbHblii BHELHWI KOMMIOHEHT.

ApXUTEKTypa MeHegKepa U areHTa

Mpumep apXMTEKTYpPLI ¥ B3aUMOAEMCTBUA MeHeAKepa 1 areHTa npeAcTassieH Ha
CcXemMe HUXe:

Apxutektypa PPEM. MeHeamep v areHT

Mons3osatens PPEM Onepaumonma cuctema

panonee Crcrewie yrunur

U, cico REST API, HTTPS

PPEM REST APL HTTPS 7 @ REST APL, HTTPS ' Shell, Exsiff @

vout PPEM
Hrcrapens feremxep PPEM Viwnwres PostareSQL

0L CAUD

saL cAUD

Penosuropi ‘Saewnnsp PosigreSal

lne:

o Monb3oBartenb moxeT pabotats ¢ PPEM kak uepes Be6-npunoxexHue B
6paysepe, Tak U Yepe3 MHCTPYMeHTbl aBTomaTusauuu (laC), koTopble MoryT
B3anmmoaeicteosaTb ¢ PPEM yepes REST API.

o B PPEM 0CHOBHbIM rpadryecknm nHTepdencom nonb3osaTens AsnaeTca Be6-
npunoxexue. Beb-npunoxeHne TeCHO CBA3AHO C MeHeMKepoM — OTTyAa
BeO-NpuUnoXeHWe nornyyaeT faHHblE U OTNPABMAET yNpaBnAoLLUe KOMaHabl 0T
nono3osatend. Menexep npeaoctasnaet APl ana nonyyeHna AaHHbIX U
ynpasneHnua nHdpactpykryport CYBI. MeHeaxep XpaHUT NPOMEXYTOYHOE
COCTOAHWE MHPPACTPYKTYphl B 6a3e peno3uTopUsa 1 B3aUMOAENCTBYET C
areHToM, KoTopkli ynpasnaeT aksemnnapom CYBJ.

o OnepaynoHHasA cucTemMa — 370 paboyee OKPYKeHUe, B KOTOPOM 3anyLLeHbl
ak3emnnAp CYBM n areHT PPEM. AreHT B3aMMOAENCTBYET C MEHEKEPOM:
oTnpaB.nAeT emMy AaHHbIe 00 OKpyxeHUn (MHPopmaumna 06 OC v aksemnnaApax
CYB/) v npuHMMaEeT ynpasnatoLue KOMaHabl.

ApXUTEKTypa MOHUTOPHUHra

[ns oBecneyeHns OYHKLUMUI MOHUTOPUHIA B KOHTEKCTE paboTbl ¢ MeTpukamu 1
XypHanamu (panee — Tenemetpua) PPEM ucnonb3yeT KONIEeKTop pgpro-otel -
collector OT Postgres Pro.

PaboTa ¢ TenemeTpueit MoxXeT ObITb OpraHM3oBaHa AByMs crocobamu:

o BHyTpeHHee xpaHunuue. [ins xpaHeHUs TeNeMeTpumn ucnonbayercs Hasbl
[aHHbIX PEno3UTOPUA — METPUKU XPaHATCA B OTAENbHON CXEME moni toring,
XypHanbl — B CXeMe logs.

o BHelwHee xpaHunuile. [Ina xpaHeHUs TeNneMeTpum MoryT UCNosb30BaTbCA
BHELUHME N0 OTHOLWeEeHMO K PPEM xpaHunuiwa AaHHbIX.

B 06oux cnyuyasx o6asaTtesibHbIM KOMIOHEHTOM ABMAETCA KOSINEKTOP pgpro-otel -
collector. Konnektop obecneuvBaet cOOp CTATUCTUKK U XKYPHAIOB, reHepaLmio
[laHHbIX TefIeMeTPUH W, B 3aBUCHMOCTHM OT BbIOPAHHOIO PEXMUMA, SKCTIOPT AaHHbIX
MEHEeKepy WM BO BHELLHIOK CUCTEMY XpaHeHHs.

BAXHO!

Mcnonb3oBaHWe BHYTPEHHEro XpaHunuLla He peKkoMeHayeTes Ans
UCMoNb30BaHWA B MPOU3BOACTBEHHOW Cpe/ie, TaK Kak MMeeT orpaH1yeHHble
BO3MOXHOCTU MacLUTabupoBaHua 1 NoTeHLManbHble NpodnemMbl
NPOU3BOAUTENLHOCTH MPY POCTE 0O0BEMOB AaHHbIX. 3anuch U YTeHue
6onbLUKMX 0OBEMOB TENIEMETPHUU MOXET HEFraTUBHO BIIMATH Ha OOLLYHO
npoussoauTenbHocTs PPEM npyv oBpatleHnm K 6ase AaHHbIX PEno3MTopus.

BHyTpeHHee XpaHUnuLLe

MpumMep apXUTEKTYpbl MOHUTOPUHIA NPW UCMONBb30BaHUW BHYTPEHHETO XpaHuuLa
NPeACTaBIeH Ha CXEME HUXe:


https://postgrespro.ru/docs/otelcol/0.3/#:~:text=pgpro-otel-collector

Apxutektypa PPEM. MOHUTOPUHT (BHYTPEHHee XpaHunuiye)
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Fne:

o Monb3oBartenb paboTtaet c PPEM uepes Beb-npunoxeHue B 6paysepe, rae
npocmaTpusaeT rpaduku N0 METPUKAM U XKypHanam.

o B PPEM xpaHunuLiem MeTPUK 1 XypHanoB ABAETCA Peno3uTOPUMN.
MeHemep nosnyyaet METPUKK M XXyPHasbl OT KOSIIEKTOPa U COXPaHAET UX B
6asax AaHHbIX PENO3UTOPKA, a TakkKe 3anpallvBaeT METPUKM U XKypHasbl 13
6a3 faHHbIX PENO3UTOPUA U 0TAAST ux NoTpedutento uepes REST API. Be6-
NpUNoKeHUe 3anpallnsaeT Y MeHemKepa METPUKKU W XXypHanbl 1 3atem
BM3yanuanpyeT NonyYyeHHble JaHHbIE.

e B onepauuouuoﬁ CUCTEeMe KOJIIIEKTOP pgpro-otel-collector NOAKIKOHAETCA
Kk aksemnnapy CYB[] ana nonyyeHna MeTpuk, untaet dansnbl xypHanos CYB/,
obpabaTbiBaeT nonyyeHHble AaHHble U Yepe3 REST APl otnpasnaeT
MeHezxepy. AreHT ABnAeTCA OTAENbHbIM KOMMOHEHTOM, BbIMOSTHAET
ynpasnstoLue GyHKLUU U He 3aHUMaeTcs cCOOPOM METPHK U XKypPHasIoB.

BHeluHee XpaHunuue

MpumMep apXUTEKTYpbl MOHUTOPUHIA NPK UCMONBb30BaHUW BHELLHETO XpaHuuLla
NPeACTaBIeH Ha CXEME HUXe:

Apxutektypa PPEM. MOHWTOPUHT (BHelWHee XpaHunuLe)

Nonb3osarens PPEM OnepauonHan cuctema

= Ol =

‘Cop werpwc

Baeunnap PosigresaL

TEL Konnexrop
PenowTopi lonemep

Hypran coobueri
tgroSQL

Hrenme Ureme Sawcs  3annce
yprianos werph veTpR  xypHance

BHewnve xpaunuwa
METPUK U KypHanos

.
wypHanos

lne:

o Monb3oBatenb pabotaet c PPEM uepes Be6-npunoxeHue B Opaysepe, rae
npocmaTpuBaeT rpaduku Mo METPUKAM U XXypHanam.

o B PPEM meHemwep 3anpallnBaeT METPUKK U XXYPHasbl U3 BHELLHUX XPaHUULL
¥ 0TAaéT ux notpedutento uepes REST API. Be6-npunomeHue sanpalumsaert
y MeHeaxepa METPUKM 1 XXypHasbl U 3aTeM BU3yanusupyeT noslyyeHHole
JaHHble.

o B onepaLMOHHOWN cUCTEME KOMMEKTOP pgpro-otel-collector MOAKIHOYAETCA
k ak3emnnApy CYB[ ana nonyyeHna MeTpuK, untaeT dpannel xypHanos CYB/,
o6pabatbiBaeT nonyyeHHble AaHHble U yepe3 REST APl otnpasnseT Bo
BHELUHWE XpaHunuLla. AreHT ABnAeTCA 0TAESIbHbIM KOMMOHEHTOM, BbIMOMTHAET
ynpaenstoLme GyHKUUU U HE 3aHUMaEeTCA COOPOM METPHK U XXypPHasIOB.

o BHellHWe XpaH1nYLIA METPUK U YPHanNoB:

o B KauecTBe xpaHunuila MeTpUK MOXeET BbICTYNaTb OTAENbHAA cucTema
MoHuTOpUHra. MNMoaaepxusatorca Prometheus, Victoriametrics n OTLP-
COBMECTUMbIE XpaHuuLa.

o B KauecTBe xpaHunuLya XypHanoB MOXET BbICTynaTb 0TAeNbHaA cuctema ¢
OTLP-coBmecTumbIM xpaHunuiem. MNoaaepxusaetca Elasticsearch.

ApXUTeKTypa pe3epBHOro KONUPOBaHUA

MpumMep apXUTEKTYpbl PE3EPBHOMO KOMUMPOBAHWA MPEACTABIEH HA CXEME HUXKE:
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lne:

o Monb3oBatenb Yepes BeO-NpUNOXKeHME UCMOSb3YeT PYHKLUU PE3EPBHOIO
KOMWPOBaHWUA U BOCCTAHOBIEHUS.

o B PPEM Be6-npunomeHue oTnpasnaeT 3anpockl K MeHemmepy. MeHempkep
OTNpaBnAeT 3anpochl HA PE3epPBHOE KONMPOBAHUE U BOCCTAHOBMEHUE
areHTam.

o B onepauvoHHOW CUCTEME areHTbl BbINOSHAIOT PE3EPBHOE KONUPOBAHWUE UITHU
BOCCTAHOBJIEHUE C MOMOLLBIO YTUIUTBI pg_probackup. Pe3epBHanA Konua MoxeT
ObITb COXpaHeHa Kak B NoKasibHbIM KaTasor, Tak U B S3-coBMecTUMoe
006beKTHOE XpaHunuLLe. Katanor pesepBHbIX KOMUiA JOMKEH BbiTb
npeasapuTesibHO NOAroToBNEH ANnA paéOTbI C pg_probackup. B cnyyae
BOCCTaHOBEHUA pe3epBHas KOMuaA MOXET ObITb NOSTyYeHa Kak 13 NoKasibHOro
KaTasora, Tak U M3 00 BEKTHOrO XpaHumLla.

o S3-coBMecTMMOE 06bEKTHOE XPaHUIHULLE SB/IAETCA BHELHUM CePBUCOM.
Monnepxka paboTbl ¢ KOHKPETHBIMU 0O BEKTHBIMM XPaHUTULLAMMU
obecneunBaeTca cpeactBamu pg_probackup u He 3aBucuT oT PPEM.

AnnapaTtHble U NporpaMmMHbie TpeboBaHUA

B aTOM pasaene npvBeAeHbl annapaTHble U NporpaMMHble TpeboBaHua AnA
obecneyennsa pabotel PPEM, a Takke MHbOpMaLmMa no pacyéTy pecypcos rnpv
mMacLiTabuposarun CYB/.

MuHMManbHble annapaTHble U NPorpaMMHble TpeGoBaHUA

Hwxe npuBeAeHbl MMHUMaSTbHbIE annapaTHbIe U NporpamMMHbie TpeGoBaHUa Ang
cepBepoB, rae 6yayT pesBépHyThl MeHemkep 1 areHT PPEM.

B kauecTBe cepBepa MOXET BbICTYNaTh:

e annapatHeli (bare metal) cepsep;
e BUpTyasbHaA MaluHa Ha 6ase BupTyanuaauuu Xen/KVM/VMWare;
e KOHTeWHepHanA cpeaa B MPUBENTMIMPOBAHHOM PEXUME.

BAXHO!

McnonbsoBanne PPEM npu cobntofeHnn MruHUManbHbix TpeboBaHuit He
obecneunBaeT 0TKa30yCTONYMBOCTb M PEKOMEHAYETCA TOSBKO B MUTOTHBIX
UMK SKCMEPUMEHTasTbHBIX MPOEKTax, B CpeJax C HEBbLICOKOM Harpyskou, 6e3
TpeboBaHWi BbICOKOM AOCTYMHOCTM U OTKA30YCTOMUYMBOCTY.

Ana meHepxepa:
OavH cepsep crneayoLlein MUHUMaNbHOW KOH@Urypaumu:

CPU —2 wr.

RAM —4TB

SSD —40TBb SSD

[Mnatpopma — x86_64 nnu oaHa 13 nepedncneHHblx B pasaene [oanepxxa
nnarpopm n OC

o OnepaunoHHan cuctema — Linux Mnm oaHa M3 nepeyncrieHHblX Ha cTpaHuLe

Monnepxka nnatdopm n OC

AnAa areHTa:



OAauH cepsep creayoLein MUHAMaNbHOM KOHPUIypauuu:

e CPU—2wwr.

¢« RAM—2TBb

e SSD—10TB

o [Mnatdopma — x86_64 nnu oaHa U3 nepeuncneHHblx B pasaene [loagepxka

nnatdopm u OC

o OnepaunoHHana cuctema — Linux Mnu ogHa 13 nepeyncrieHHbIX B pasaene

Moanepxka nnardpopm n OC

Pacuét pecypcos

Ana meHepxepa:

Tpebyemble pecypchl ansa MmeHemkepa Ha 10 aksemnnapos CYB[ ¢ 10 Toic.
06bEKTOB B OTAEJTIbHOM 3K3emMnniape:

e CPU—2uwr.
¢ RAM—2TB
e SSD—40TB

MwuHUManbHas KoHpUrypauusa cepeepa, rae ynet pasveLleH MeHeaxep (4o 10
ak3emMnnApoB ¢ 10 Thic. 0GHEKTOB B OTAENBHOM 3K3eMNApe):

e CPU—2uwr.
¢ RAM—4TBb
e SSD—40Tb

PacuétHana Tabnuua:

Konunuectso aksemnnapos CPU, wr. RAM, B SSD, b

10 2 4 40

30 4 12 80

70 8 28 160

150 16 60 320

230 24 92 480

310 32 124 640
JAna areHra:

Tpebyemble pecypcbl ana areHta Ha 1 aksemnnap CYBM (ao 100 Teic. 06bEKTOB B
aK3emnnApe):

e CPU—1 wr.
¢ RAM — 512 Mb
e SSD—20Tb

MuHuMaribHaa KoHGUrypauma cepeepa ¢ aksemnnsapom CYB[, rae 6yaet
pasmelyeH areHT PPEM (o 100 Thic. 06bEKTOB B 3K3eMmnifpe):

e CPU—2wr.
e RAM—2TBb
e SSD—20Tb

PacuéTtHaa Tabnuua:

KonuuectBo 06bektos CYBL, CPU, wr. RAM, B SSD, I'b

100 TbIC. 2 2 10
200 ThIC. 3 4 20
400 ThbiC. 4 8 20

NMoanepmka nnatgpopm n OC

Meremxep n areHT PPEM nogaepxunsatoT onepaymoHHble CUCTEMbI CEMENCTBa
Linux Ha nnatdopme x86_64.

PPEM noanepxusaeT ycTaHOBKY M paboTy Ha crneaytowmux avctpubytusax Linux:

ALT Linux 10

ALT Linux 11

ALT Linux CIM 10

Astra Linux «CmoneHck» 1.7
Astra Linux «CmoneHck» 1.8
Debian 11



Debian 12

RedOS 7.3

RedOS 8.2

RedHat Enterprise Linux 8
RedHat Enterprise Linux 9
ROSA 2021.1

Suse Linux Enterprise Server 15
Ubuntu 20.04

Ubuntu 22.04

Ubuntu 24.04

NMPUMEYAHUE

Pab6ota PPEM ¢ auctpubyTvBamm, OTIIMYHBIMK OT BhILLENEPEUYUCTIEHHBIX, HE
TecTMpoBanach, U HopmarnbHasa pabota PPEM Ha HUX He rapaHTupyeTcs.

Pab6ota PPEM Ha nnatdopmax, OT/IMUYHbIX OT Xx86_64, He TecTUpoBanach, 1
HopmanbHana pabota PPEM Ha HUX He rapaHTupyeTcs.

CoBMecTUMOCTb

CosmecTuMocTb ¢ PostgreSQL

Meneaxep PPEM noanepxusaet cneaytowime sepcumn PostgreSQL, Brntovan
peaakuumn Postgres Pro Standard v Postgres Pro Enterprise:

o 17

e 16

e 15

o 14

Arent PPEM noannepxusaet cneaytowime sepcumn PostgreSQL, Brntoyaa peaaxyuu
Postgres Pro Standard v Postgres Pro Enterprise:

17
16
15
14
13
12

CoBmecTUMOCTb € pg_probackup

Arent PPEM nopaepxusaet cneayrowime sepcun pg_probackup:

o 2.8

CoBmecTUMOCTb € pgpro-otel-collector

Arent PPEM nonnepxusaet cneaytowyne sepcun pgpro-otel-collector:

e 0.3

CoBMecTUMOCTb ¢ Gpaysepamu

Jna onTMMansHOro Nonb30BaTeNbCKOro onbiTa Npu paboTe B BeO-NPUNOKeHUH
PPEM pexkomenayeTtca:

o Hcnonb3oBaHue skpaHa ¢ MUHWMAnNbHLIM paspeLueHnem 1280x720.
PexkomeHayeTca ncnonb3oBatb paspelueHue 1440x900 v BoiLe.

¢ Mcnornb3oBaHue CrieayroLnx MHTEPHET-6pay3epoB:

Chrome 87+
Firefox 85+
Opera 73+
Safari 14+

o
o
o
o

Be3onacHocTb

Mel-lem«ep U areHT

MeHemxep sBnAeTcA 00bluHbIM NpuKNaaHsiM MO u He TpebyeT
NPUBKUNErMPOBaHHOrO A0CTYNa K GyHKLKUAM onepaLmoHHoi cuctemel. Crnyxoba



MeHemKepa MOXET MOSHOLEHHO GYHKLMOHUMPOBATL NPU 3arycKe 0T UMEHM
HEenpUBMIErMPOBAHHOTO CUCTEMHOTO MOMb30BaTEeN .

Insa paboTbl ¢ penoavTopremM MeHemxepy TpebyeTtca otaensHas 6asa JaHHbIX, rae
OyzeT xpaHuTbCA cnyxebHaa MHpopmaums. Takke Tpebyetcs nons3osatens CYB]
CO crneayrLwmuMmn npaBamu:

¢ npasom LOGIN k ak3emnnapy;

C NpaBoM NoAKoYEHN K 6ase AaHHbIX, KoTopas ByaeT penosuTopuem;
ABNAIOLLMIACA BnaaenbLem aTon 6asbl AaHHbIX;

6e3 orpaHWyeHuii Npas AOCTYyNa BHYTPU 3TOW 6asbl AaHHbIX (A7 BbINOMHEHWA
MUrpaLmni B cxeme AaHHbIX).

AreHT ABnAeTcA 06bIYHLIM NpUKNaaHbIM MO, AnA NonHoueHHoW paboTbl KOTOPOro
TpebyeTcs:

e JIOCTYN K PYHKLMUAM OMepaLMOHHON CUCTEMBI;
e [0CTyn K ynpasnaemomy axksemnnapy CYB/.

Jna BbINonHeHua BonblUMHCTBA PYHKLMI areHTy 4OCTaTO4YHO YPOBHA AOCTyna
HENPUBMIErMPOBAHHOIO MOSb30BAaTENA ONepPaLUOHHOM cUCTeMbl. ECTb HeBonbLuoe
KONMYecTBO PYHKLMI, KOTOPLIM HEOOXOANM NPUBKUIErMPOBaHHbIM AocTyn. [na
COXPaHeHWs 3Toi GYHKLUMOHaNBHOCTH TpeByeTca AONONHUTENbHAA HACTPOMKa
CUCTeMbI M Bblaaya HeobxoauMbIx npas. Mpu 0TCyTCTBMU HEOOXOAMMbBIX HACTPOEK
¥ NpaB areHT He CMOXET BbINOHUTb AEMCTBUA, UTO HEraTUBHO CKAXETCA Ha
dYHKUMOHanbHocT PPEM. PekomeHZyeTcs BbINOMHUTL BCe HeoOXoanMble
HaCTPOVIKV Nepea 3anyCKoM areHTa.

Joctyn K ynpasnaemomy ak3emnnapy CYBJ] MOXHO pasaenuTb cneayowme yacTtu:

o JlocTtyn K dpannam U katanoram aksemnnapa CYBJA, kotopbii
obecneunBaeTcaA ¢ MOMOLLbIO YPOBHEW A0OCTyNa onepauMoHHON CUCTEMbI —
nonb3oBaTenb, OT UMEHM KOTOPOrO 3anyLUEH areHT, A0/HKEH UMETb AOCTYM K
OCHOBHOMY KaTasnory AaHHbIX.

NMPUMEYAHUE

Mo yMOn4aHuio MHuynanusauma OCHOBHOIO Katasiora AaHHbIX
BbINOJSTHAETCA BNafenbLeM postgres C MPaBamMu 0600, NOITOMY
60nbLUMHCTBO YcTaHoBok CYB[] orpaHuuMBaeT A0CTYN MMEHHO TaKow
KoHdUrypaumnei. CneaoBatenbHO, ONTUMasbHLIM BapUaHTOM
3Kcnnyartaymun ABNAETCA 3anycK areHTa OT UMEHU CUCTEMHOrO
NoJ1b30BATESIA postgres.

o Jloctyn K SQL-nHTepdency aksemnnapa CYBM, AnA KoToporo areHTy
TpebyeTca nonb3oBatens CYB/:

o ¢ npasomM LOGIN Kk ak3emnnapy;
o C MpaBOM MOAKHOUYEHUs KO BCeM 6asam aHHbIX SK3eMnnsapa;
o ABMAIOWMNACA YIEHOM POSIEN pg_monitor, pg_signal backend.

CeTeBoe B3aumoaencTeuve

CeTeBoe B3aMMOJEUCTBUE MEXIY MEHEDKEPOM U areHTOM MOXeT
MHULMMPOBaTLCH 06eNMKU CTOPOHAMM:

o MeHemxep MOXET OTNPaBNATH YNPaBAAOLLME UHCTPYKLMK areHTam, areHTbl B
OTBET OTNPAaBNAOT Pe3ynbTaThbl BoINOMTHEHWUA UHCTPYKLUHM.

e AreHTbI MOTyT OTNPABNATL MEHEKEPY 3aNPOChI HA PerucTpaLmio camux cedn
u ak3emnnapos CYB/, 3anpockl Ha 06HOBNEHUE COCTOAHMA SKIEMMNIIAPOB, a
MeHeZXep AOMKEH OTNPaBUTb areHTy OTBET Ha 3anpoc.

MeHemkep 1 areHT Ans obLeHna ucnonbaytoT npoTokon HTTP(S). MeHemkep no
yMOnuaHuo ucnonbayet nopt tcp/8080, areHT UCnonb3yeT No YMOYaHUIO NopT
tcp/8081. Takoe HanpaBneHve Tpaduka cneayeT yuuTbiBaTb NPU HACTPOVKE
npasu CETEBOro A0ocTyna. HacTpovkv aapecos 1 NOPTOB 3aAa0TCA B OCHOBHbIX
dainax KoHdpurypaummn MeHeaxepa v areHta.

Jna 6e3onacHoi nepeaayn AaHHbIX PEKOMEHAYETCA UCNONb30BaTb HACTPONKK
TLS.

AyTeHTUdMUKaLMA Mexay Nnonb3oBaTeNnaMU U MeHeHepoMm

[na paboTbl ¢ MeHemkepoM TpebyeTca ayTeHTUdUKaLWA U aBTOpU3aLma
nonb3oBaTend. AyTEHTUDUKALUA MOXKET BbINOMHATLCH CreayoLwUMm crnocobamu:

o BcTtpoeHHbivu cpeacteamu PPEM — naHHble 0 nonb3oBaTenax u rpynnax
XpaHATCA B PENO3UTOPUK M YNpasBnatoTca aaMmuHucTparopom PPEM.



o Yepes BHewHur katanor LDAP (OpenLDAP wunun Microsoft ActiveDirectory). B
criyyae MCrnosib30BaHWs BHELIHEro Katanora MeHekep A0mkeH ObiTb
HacTpoeH Ha paboTy ¢ 3TUM KaTanoroM. Bce AaHHbIe 0 nonb3oBaTensx 1
rpynnax XpaHATcA BO BHELLHEM KaTarnore v ynpaenatoTcA OTAENbHbIM
aaMuHUCcTpaTopom katanora LDAP.

AyTeHTUUKaLUA MeXay MEHeQHEepPOM U areHTaMu

API MeHexepa 1 areHTa 3almieHo asTopusaymen. [na BeINOSHEHWA 3aNpOCoB K
API MeHeKep v areHT NPOBOAAT B3AUMHYIO ayTEHTUDUKAL MK 1 BbIAAKOT TOKEHBI
AocTyna Ana nocneayrowien asTopmsaunm. TOKEHbl MMEIOT OrpaHUYeHHOe BpeMs
XMU3HU — MEHEeIXXep U areHTbl CaMOCTOATENBHO OTCNEXMBAIOT CPOK AENCTBUA
TOKEHOB M OBHOBNAIOT MX MPU HEOBXOAUMOCTH.

Ponesasa mogenb goctyna (RBAC)
OCHOBHbI€E NMOJIOMEHUA

Ynpaenenue noctynom B PPEM peanusyetca RBAC-monensto (Role Based Access
Control), koTopas onpeaenaeT npasuna pasrpaHyeHns A0CTyna ¢ NOMOLLbIO
ponei v npusuneruid. Mozens ycTaHaBnueaeT crnefytolue 6asoBble cornatleHus:

o 00BbEKT — pecypc, K KOTOPOMY AOMKEH ObITb MPEAOCTABIEH UM OrPaHUyYeH
AoCTynm,

o CyOBEKT — YesioBekK (nosib3oBatesib), aBTOMaTU3UPOBAHHbIN areHT;

o MpuBMNErna (paspelueHne) — yTBepxaeHve (paspeLuatoLLero) pexmma
Z0CTyna Ha BbINOSHEHWE OnepaLnn HazA 06 LEKTOM;

o ponb — pabouan PyHKUUA UK Ha3BaHWeE, KOTOPOE ONPEAENAETCA Ha YPOBHE
aBTopuUsalum.

Basosble cornawenua onpeaenarT pacllMpeHHble cornatleHuna:

e MPaBWSIO AOCTYNa — COBOKYMHOCTb POSIW, MPUBUMETWHA U CBA3EH MEXAY 9TUMU
POSbIO W MPUBUIIErUAMM;

ceaHC — COOTBETCTBUE MeXAy CyOBEKTOM U POSIbIO;

OZIMH CYOBEKT MOXXET UMETb HECKOSBKO POren;

OZHY POJib MOTYT UMETb HECKOJILKO CyObEKTOB;

0/ZiHa POSib MOXET MMETb HECKOJTLKO MPUBMIIENUH;

0ZiHa NPUBUIIETUSA MOXET NPUHAANEXATb HECKOSTBKUM POSIAM.

BAXHO!

MpuBKerMn He HasHavarTCs CyGbeKTaM HanpsaMyto, a npuobpeTatoTcs
cyGbeKTaMu TOJBKO Yepes Poriu.

RBAC B PPEM

BasoBble yTBepXAEHUA:
o ®OyHKUMoHanbHocTb PPEM cocToMT 13 NnaruHoB.
o Kaxabln nnarMi no3sonfeT ynpasnATb KOHKPETHLIM Pecypcom.

o YnpaBreHue pecypcom BroyaeT B cedn 6asosbie CRUD-onepauyuu: create,
view, edit, delete.

o JlononHWTensLHO ynpaBneHue pecypcoM MOXET BKtouaTb B ce6s pasnuyHble
RPC-onepauuu, nx nmeHa 3aBUCAT OT onepawuu no ynpasieHUo PeCYPCOM.

o [JlocTyn cyGbeKTa K pasnnyHeIM onepauuam onpesenaerca NpUBUIErHAMM.

Takum 06pasom, ynpaeneHue nobbiM pecypcoM ynpaenseTca NpuBuieruavu
(6a30Bbl MUHUMYM):

o _create
o _view
) _edit
o _delete

° anIBVIJ'IeFVIVI BKIKOYAKOTCA B POJIN.

e Ponu MOryT HasHavyaTtbCcA Cy6'beKTy KaK B MOMEHT Co34aHunA Cy6'beKTa, TaK "
nosxe.

o [pu nonyueHun oT cydbexTa 3anpoca Ha BhINOMHEHWe onepaLnu niarvt
npoBepsAeT NpaBo cyGbeKTa Ha A0CTYN K 3anpoLLEeHHOM onepavmu.

o CyObeKTbl (Nonb3oBaTenu) MoryT cosaBaTtb COBCTBEHHbLIE POMM (MPU HANMUWK



npaB) W HasHayaTb 3TW PONnK ApyrM cybbekTam (Monb3oBaTensam).

o [lpuBURETMK M POSIU MOTYT BbITh 0O BEKTHO-NPUBA3AHHBEIMU. DTO 03HAYAET, UTO
MOXHO yKasaTb POJib U NPUBUIIETUIO, PA3PELLIAIOLLYIO AOCTYN K OrPaHUYEHHOMY
MHOXECTBY 0OBEKTOB.

o [puBA3Ka K 0OGBEKTY MOXET OCYLLECTBNATLCA HAa YPOBHE POSU (BCE CYOBEKTHI C
3TOW POSIbIO MMEKOT A0CTYN K 0GEKTY) MM HA YPOBHE Nonb3oBatena (AocTyn K
06bEKTY UMEET TONMBKO OAWH NONb30BaTesb).

Cy6beKTsi

Cybbektamu MOryT BbICTYNaTth:

o [lonb3oBatenu. Ponu HazHavaroTcA Ha nonb3oBaTtene B MOMEHT CO3AaHus.
Ecnu ponu He ykasaHbl ABHO, MOXET ObITb Ha3HaueHa posib MO YMOUYaHMIo.
e AreHTbl. Ponb HasHavaeTca npu co3gaHuu UM peructpaumm areHTa.

O6BeKTbI

O6bekTamu MOTyT BbICTYNaTh Kak Pecypchl, Tak U NpeAcTaBneHUA PeCypcoB B
penosnTopum, HanpUMep: cepeepa, areHThl, aksemnnapel CYB/, nonb3osarenu
PPEM, rpynnel PPEM v T1.0.

YcranoBka npuBunerui u ponen

Mpwn nepsom 3anycke PPEM BeinonHAETCA MHMLUMAnM3aumna penosMTopus, npu
KOTOPOW 3anosHATCA Cry)ebHble Tabnuubl (Npueunerun u ponu). Mpu
MHULManM3auum AnA Kaaoro niaruHa yctaHaBnuBaeTcs CBoi Habop npuBuneri,
posen u OTHOLLEHWUN "ponb-npuunerna”. Tak, Hanpumep, ANd nnarMHa accounts
CO3/Aat0TCA CBOM NPUBKUNETUKU U PONU ANA yNpaBrieHWs A0CTYNOM K 06 beKkTam aToro
nnarvHa. Tak 1 ansg Apyrux nnarMHoB CO34ar0TcA CBOM Habopbl NPUBKIIErUiA 1
pornew aAns ynpaeneHua JOCTYNOM K 06 beKTam 3TUX MiarMHoB.

Mpu HanMuMM HeoBXOAUMbBIX MPUBKIIENHH NONb30BaTENM MOTYT CO3AaBaTb
nonb3oBaTeNbCKMe POy, yKasbiBaTb Habop NPUBMIEr1iA U CBA3LIBATbL POSib C
o6bekTamu. MNMorb3oBaTenbeKan Porb Takke MOXET ObiTb HasHaueHa Ha CyObEKT.

Peanusauusa

MpaBa focTyna peanusoBaHbl cneayolwum Habopom Tabnuy (NnpuHaanexar
nnarMHy accounts):

e privileges — NPUBUIIEMMM C yKa3aHUEM Kracca 00 BEKTOB, K KOTOPLIM OHM
perynupytot AoCTyr;

e roles — POJIM C yKa3aHWEM Krlacca 0OBEKTOB, HA KOTOPLIE HaLENeHa porsb;

e role privileges — OTHOLUEHKME THNa "pOsb-NpuBKUIErMa", yctaHasnusaeT
CBA3b MeXAy POSIblo U BXOAALLMMU B HEE NPUBUIIErMAMM;

e users — MOMb30BATENM CUCTEMbI (CYOBEKTHI);

e user roles — OTHOLUEHME TUMA "NOSIb30BATENb-POSL", yCTaHaBNMBAET CBA3b
Mexay nosnb3oBaTesieM M HadHaYeHHbIMU Ha HEro POsAMM;

e user privileges — NPeACTaBrieHne (view), oTobpaxatoLlee cBAsu
"none3osaTenb-npusuierna”;

e groups — IPYMMbl CUCTEMBI;

e group roles — OTHOLUEHWE TUNA "rpynna - posb", yctaHaBnBaeT CBA3b
MexXy rpynnon 1 HasHa4yeHHbIMKU Ha Hee PonAMK;

e group users — OTHOLUEHWE TUNA "rpynna-nosib3oBaresib”, ycTaHasnmBaet
CBA3b MEXAY rpynmnoi 1 BXOAALMMU B HEe Nosb3oBaTeNaAMM.

Tadnuua privileges

Tabnuua umeeT crieayroLme nona:

id — yHUKanbHbIN MAEHTUDUKATOP NPUBUAErUN.

name — yHWKanbHOe UMA NPUBUIIETUN.

title — yenoBeKONOHATHOE ONUcCaHWe NPUBKUIIETUK;

class — onpeaenseT knacc 06bEKTOB, ANA AOCTYNa K KOTOPbIM UCMOSIb3yeTCA
npuBKUNerus.

e SOUrcCe — UMA NNaruMHa, KOTopbIi ycTaHaBIMBaeT NPUBMETHIO U B
JanbHenLem oCyLLecTBAeT NPOBEPKY AOCTyNa.

Tabnuua 3anonHaeTcAa MeHemkepom PPEM ¢ nomMoLbio Murpauuit. Kaxabli
nnarvH onpeaensaeT coOCTBEHHbIN Habop npusunieriii. [ina npoBepk1 NpuBMierni
ucnonsdyetca HTTP middleware-o6paboTunk. CosaaHune, USMEHeHUe W yaaneHue
NPUBWUIIErMIA NOMb30BaTENEM HE NPEAYCMOTPEHO, TaK KaK MPOBEPKA NPUBUErnii



peanusyetca B Koae meHeaxepa PPEM.
Tabnnya roles

Tabnuvua umMeeT crieaytoLyue nons:

id — yHUKanbHbIN MAEHTUDUKATOP POSN.

name — yHWKasibHOE WMA POIu.

title — yenoBeKONOHATHOE OMMCaHWe pPosnu.

class — onpeaensaeT Knacc 06BEKTOB, ANA OCTyNa K KOTOPLIM UCMONb3yeTcA
aTa npusurerus. 3HaueHue nonsa Ucnosnb3yeTca Kak noackaska ana Ul, utobbl
MoMy4YnUTb MPUBUMNETMM COOTBETCTBYHOLLErO Kiacca v CUCOK 06 bEKTOB 3TOM0
Knacca,

e source text — UMA nnarmHa, KOTopbIi ycTaHaBIMBaEeT pPosib, B Clyyae
Nonb30BaTEsNbCKUX PONEN YCTaHABNMBAETCA 3HAYEHME user.

Ponu cosparotca MeHeakepoM C NOMOLLbIO MUrpauui. basoBblit Habop ponei
yCTaHaBnuBaeTca AnA nnaruHa accounts. [onb3oBaTens Yepes APl meHeaxkepa
MOXeT co3AaBaTh, M3MEHATb M YAANATbL NONb30BATENbCKME POSIU, HO HE MOXET
M3MEHATb UK YAAnATb POSIM YCTaHOBNEHHbIE MeHekepom PPEM (cucTemHble
ponw).

Tadnnua role privileges

Tabnuua ycTaHaBnMBaeT OTHOLLIEHUA MeXAY PONAMU U NPUBUIErMAMU U UMEeT
cneaytoLime nons:

id — yHWKanNbHbIN MAEHTUPUKATOP OTHOLLEHWA.

role — ykasblBaeT Ha MAEHTUPUKATOP POSK.

privilege — ykasblBaeT Ha MAEHTUDUKATOP NPUBUIIEMUH.

parametric — ¢nar, ykasblBatoLLMii Ha MCMONb30BaAHUA NMPUBA3KK K OO BEKTY.
object — ykasbiBaeT Ha yHWUKasbHbIA MAEHTUDUKATOP 06 bEKTa NPOU3BONBHOIO
Knacca.

Knacc obbekta onpeaenaeTcs no 3HAYEHWIO MONA privileges.class.
O6bABNEHHbIN 34eCb MAEHTUPUKATOP 0O BEKTA OrpaHUYMBaET AeCTBUE
NPUBKUMErNK, YKa3aHHOM B role privileges.privilege, OAHUM OOBEKTOM, U
paspeLlaeT A0CTYMN K 06bEeKTY TOMBKO yYaCTHWKaM OAHOM POMW, yKasaHHOMW B
role_privileges.role (.ClOCTyI'I paspeLuéH nonb3oBaTenaM B user_roles.user, Y
KOTOPbIX user_roles.role = role_privileges. role).

Kom6uHauus (role,privilege,object) ABNAETCA yHUKASIbHEIM KITHOYOM C YCIOBUEM
object IS NOT NULL.

NPUMEYAHUE

"MapameTpu3oBaHHOE" 0O BEKTHO-NPUBA3AHHOE OTHOLLEHWE "POrib-
npuBunerva" onpeaensaeT AOCTYN TOMbKO K 0AHOMY 06 beKTy (Yepes
yKasaHue object). Mpu HeobxoaumMocTH BblAaTe AocTyn Ha N 06beKToB
6y£|eT cosnaHo N 3anvcen B role_privileges.

Tabnuya users

Tabnuua He MMeeT nomnen, MMeroLLnxX oTHolleHne K RBAC.

Mpu cozpannn nons3osatena yepesd APl MeHekepa MOXHO yKasaTb CMUCOK
MAEHTUHUKATOPOB Ponei, KoTopble ByayT HasHauYeHbl NONb30BATENHO.

Tabnuya user roles

Taénwua yCTaHaBIMBaET OTHOLIEHMA MeXXay nonb3oBatesieM U ponamMum u umeet
cneaywouiue nona:

id — yHUKanbHbIA MAEHTUHUKATOP OTHOLLEHMA.

user — yKasblBaeT Ha MAeHTUdUKaTop Nonb3oBaTens.

role — ykasbiBaeT Ha MAEHTUPUKATOP POSN.

object — yKasblBaeT Ha YHUKasbHbI MAEHTUPUKATOP 06bEKTA NPOU3BONBHOTO
Knacca.

Knacc o6bekta onpeaenfeTcA No 3HAYEHWIO NOSIA privileges.class.
OO6bABNEHHbIN 3A4eCb MAEHTUPUKATOP 0O BEKTA OrpaHUYMBaET AeCTBUE
MPUBUIETNH, YKA3aHHOM B role privileges.privilege, OAHUM OOBEKTOM W
paspewiaeT 40CTyN K 061:eKTy nonb3oBarTesnto, YKa3aHHOMY B user_roles.user.

NMPUMEYAHUE



"MapameTpu3oBaHHOE" 0O BEKTHO-NPUBA3AHHOE OTHOLLEHWE "MoMb3oBaTeslb-
posb" onpeaensaeT A0CTYN TOMBbKO K 0AHOMY 0ObeKTY (Yepes ykasaHue
object). Mpu HeobxoaumocTy BeiAaTh AocTyn Ha N 06bekToB ByaeT co3aaHo
N 3anucen B user_roles.

ﬂpe,ucrasneHMe user_privileges

Mpeanaraet yaooGHEIA CNOCO6 onpeseneHns, Kakue ponv U NpUBKIErUk ecTb Y
nonb3osatenen. MpeacraBneHne UCnonb3yeTca AnA YNPOLLEHWA NPOBEPKM
npuBMnEruii y cyGbekta-nonb3osarensa:

user — user_roles.user

role — user_roles.role

privilege — privilege.name

object — user_roles.objects unu role_privileges.object

Tadnuua groups

Tabnuua He UMeeT nonewn, MMetoLmMx oTHoLLeHne K RBAC.

Mpu cosaaHmu rpynnbl MOXHO yKasaTb CMUCOK MAEHTU(UKATOPOB POsIei, KOTopble
6ynyT Ha3HaueHbl rpynne 1, Kak CreacTeue, BCEM BXOAALLMM B Hee
nonb3oBaTesnsaM.

Tabnuya group_roles

Tabnuua yctaHaBnMBaeT OTHOLLEHWA MEXAY rpynnamu v ponsamu U umeeT
cneaytoLme nona:

e group_id — yKasbiBaeT Ha MAeHTUdUKATOP rpynnbl.

o role_id — ykasbiBaeT Ha MAEHTUDUKATOP PONM.

o object — ykasbiBaeT Ha YHUKambHbIA MAEHTUDMKATOP 00 BbEKTA NPOU3BOSBLHOMO
Knacca.

Knacc obbekra onpeaendaeTcA No 3HAYEHUO NONA privileges.class.
O6bABMEHHbIN 31eCb naeHtTuouxkartop obbexTa orpaHuunBaeT aenctene
npueuneruu yKa3aHHOVI B role_privileges.privilege OAHUM 00BEKTOM U
paspeLwiaeT A0CTyn K Oﬁ'beKTy nonb3oBaTesto, yka3aHHOMY B
group_roles.role_id.

NPUMEYAHUE

"MNapameTpru3oBaHHOE" 0O BEKTHO-MPUBA3AHHOE OTHOLLEHWE "rpynna-ponb”
onpeaenseT AOCTYN TOMbKO K 0AHOMY OB bEKTY (Yepes yKasaHHe object).
Mpn HeoBxoanmocTu BblaaTb Aoctyn Ha N obbekToB Byaet cozaaHo N
3anucen B group_roles.

Tabnuya group_users

Ta6rw|ua yCTaHaBIMBaET OTHOLUEHMA MeXAy rpynnamMmu v nonb3oBatenavMn n
UMeeT cneayrouine nona:

e group_id — yKasbiBaeT Ha naeHTUdUKATOp rpynmbl.
e user_id — yKasbiBaeT Ha uaeHTUdMKaTop nosb3osarens.

OTHoLLeHHs "rpynna-nonb3oBartesb” He UMEOT OO bEKTHbLIX MPUBA3OK.
O61beKTHO-CcBA3aHHbIE PONU

B o6Lyem cnyuae npeanonaraertcs, 4To PO MOryT BKtOYATL B cebs NpuBMUIerim,
KOTOpble paspeLuaroT A0CTyn KO BceM obbekTam toboro Knacca.

Ana ewe 6onbLuent rPaHyNAPHOCTHU BblAauyun npaB A0CTYyrna BMECTe C KIlacCoM
MOXXHO yKasaTb U MAeHTUPUKaATOP o6beKTa B role_privileges.object. TaK,
AENCTBME PONU U NPUBUNETUM 6y.ueT pPacnpocTpaHATLCA TOMbKO Ha 00BbEKT C
YKa3aHHbIM VIZIeHTVIqJVIKaTOpOM. OO6BEKT MOXHO yKa3aTb B HECKOJIbKUX MeCTax:

e A1l PONU B role privileges.object, TOFAQ BCE YSIEHLI POMIM CMOFYT NOSYYNUTb
ZIOCTYN K 06beKTY;

e ANl NONb30BaTENA B user_roles.object, TOrAa AOCTYN OyAeT npeaocTasneH
TOSILKO ANA OAHOrO Nosib3oBaTens;

e A1 FPYNMbl B group_roles.object, TOrAA AOCTYN ByAeT NpefoCTaBNeH TOMLKO
ZNA nonb3oBatenen rpynnoi.

Mposepka npae goctyna y cy6bekta



B npouecce ayTeHTUdMKaLUK CyObeKTa BhIMOMHAETCA Co3AaHne ceaHca v
cosaaHue ceccnoHHbix JWT-TokeHoB. [py co3aaHnm access-TOKeHa B HEro
BrnaabiBaeTcA user_id. MNonb3oBartesb, BbINOAHAA 3anNpoCkl Ha BbINOSIHEHWE
onepauui, NpuKnaabIBaeT access-TOKEH B 3arofioBkM 3anpoca. MeHemxep
BbINOSIHAET aBTOPU3aLIMIO, M3BMIEKAET U3 access-ToKeHa user_id nonb3oBartensa u
yepes ponu NpoBepseT HanMuue HeoOxoaumoi npveunerun. Ecnv npveunerus
AOCTynHa, TO AOCTYN paspeLuaeTca, eCv NPUBKUIErMKU HET, 3anpOC OTKITOHAETCA.

Bonee noapo6Ho:

[ns NpoBepKy, UTo CyObEKT MMEET NPaBo AOCTYNa Ha BbINOMTHEHWE OnepaLlnu Haa
0BBEKTOM HYXXHBbI:

e user_id WM agent_id — MAEGHTUOMKATOP NOMb30BATENA WU areHTa;
e class — UMHA Kracca aAnda o6bekTa (Mo CyTu 3To TWN pecypca);
e object — MAEHTUDMKATOP 0OBEKTA (ONUUOHANBHO).

KnueHnT B 3anpoce yKasblBaeT 3aro/ioBOK Authorization: Bearer W
npuKnaabiBaeT acCess-TOKEH.

CepBep nonyyaeT 3anpoc 1 U3BreKaeT AaHHbIe, HeoOXoAUMbIE AN MPOBEPKH
aoctyna:

o 3HaueHue user_id (MM agent_id) U3BMEKAETCA U3 ACCESS-TOKEHA.
e 3HauyeHue class OnNpeaenaeTca Ha OCHOBE NPUBUErUHU.
o 3HauyeHuA object:
o anAa GET-3anpocos Buaa /resources n3snexkaerca u3 URL nytu un
napameTpoB 3anpoca (ids="?);
o ana GET-3anpocoB BuAa /resources/objectID u3Bnexkaetca 3 URL nyTu;
o anAa PUT-3anpocoBs n3BnekaeTca 13 Tena 3anpoca;
o ana DELETE-3anpocoB B1Aa /resources U3B/IEKAETCA M3 TeNa 3anpocos
(oTaenbHoe none B 06beEKTE).

JnA npoBepKku TOro, 4To y NOMb30BaTENA €CTb KOHKPETHAA NpUBUErvs,
06paBoTurKy MOXeT NoTpe6oBaThCcA KapTa COOTBETCTBUA MAEHTUDUKATOPOB
ornepauuit U COOTBETCTBYIOLLMX UM NPUBUIETH.

I'IpOBepKa BbINONTHAETCA Yepes peI'IOSVITODVIVI M NpeacTaB/ieHNe user_privileges.

Oco06eHHOCTH U OrpaHUYeHuUs

Mcnonb3oBaHWe CPeacTB, ycunuBaroLmnx 6e30nacHoCTb M A06aBNALLMUX
ZIOMOSTHUTESbHBIE YPOBHM OrpaHUYeHUi, MOryT HapyLLMTb PpaboTy HEKOTOPbIX
dyHKuKit PPEM. HopmanbHas pa6ota PPEM npu “cnonb3oBaHUU Takux CPeacTs
He rapaHTupyeTca U He pekomeHayeTca. K Takum cpecTBam OTHOCATCA:

o Peanusauwu cuctem maHaatHoro ynpasnenus aoctyna SELinux. MNoapo6Hee
yuTanTe B opuuManbHoW AokymeHTaumn SELinux.

o Komnnexchbl cpeacts sawutel MHpopmauun Astra Linux Special Edition.
MoapobHee unTaiiTe B 0puULUManbHOW AoKyMeHTauuy Astra Linux.

YTO0 HOBOIO

B atom pasaene coaepxarca OCHOBHble cBeAeHMA 0 Bbinyckax PPEM, a tawke
U3MEHEHUAX U yny4lleHnax prHKLlVIOHaJ'IbHOCTVI.

MHCTPYKLMM 1 pEKOMEHAALMM MO MUMPaLIMK MOXHO HaiTh B pasaene O6HosneHve
U MUrpaums.

Moapo6Hee o Bepcusax PPEM uutaitTe B pasaenax:

e Y10 HOBOro B PPEM 2.1
e Y10 HOBOro B PPEM 2.0

Yto HoBoro B PPEM 2.1

Jara sbinycka: 15 anpena 2025

MHCTPYKLUMM M pekoMeHAaLmMK No MUrpaLmnu MOXHO HaiTK B pasaene Q6HoBneHne
Ha Bepcuio PPEM 2.1.

B Bepcuv PPEM 2.1 6binu peanusoBaHbl crieaytoLne 0OHOBNEHUA
QYHKLMOHANBHOCTHU:

» Pab6oTa c knactepamu pennuKauun U UHTErpaLmsa ¢ MEHeQKEePOM


https://www.redhat.com/en/topics/linux/what-is-selinux
https://wiki.astralinux.ru/pages/viewpage.action?pageId=27362553

oTKasoycTonMuusocTu BiHA

Jo6aBneHa BO3MOXHOCTb paboThl C KacTepamm NOTOKOBOM pennuKkaLmu.
Tenepb B MHTepdeice PPEM goctynHo cosaaHue knacrepa m3
CYLLECTBYIOLLIETO SK3EMMIIAPA U ero 0TOBPaXEHNE B COOTBETCTBYHOLLEM
pasaene uHtepdenca. B PPEM 2.1 caenaH nepsbii Wwar B CTOPOHY
nofHoueHHon noaaepxku BiHA knactepos. B HoBoW Bepcumn noaaepxaHo
oTobpaxkeHue yxe cyLlecTBytoLMX knacTepoB BiHA, a Tawke npesoctaeneHa
}YHKLMOHanNbHanA BO3MOXHOCTb YAaNATb Y3kl U3 CYLLECTBYIOLLEro KacTepa.

. anaBneHMe UCTOYHUKAMU AAaHHbIX

B pasaene UHdpacTpykTypa — UCTOUHUKM AaHHbIX BeG-npunoxeHua PPEM
Tenepb AOCTYNHA BOSMOXHOCTb CO3AaHWA BHELUHUX XPaHUITULL ANA METPHK 1
XypHanoB coobLLeHwi, cobupaemblx ¢ nomoLLbto pgpro-otel-collector. B
KayecTBe BHELUHEro xpaHunuiia MeTpuk B MHTepdeice PPEM
noanepxvBaeTcaA NnoawIoueHne Kk cucteme Prometheus, a anAa xpaHexua
XypHanoB coobLyeHnit — K cucteme Elasticsearch. XpaHeHne MeTpuK u
)KyPHA0B COOOBLLEHHI BO BHELLHEM XPaHUIIULLE ABMAETCA
NPeAnoYTUTENbHLIM, TaK Kak pasrpyxaeT cnyxebHbli penosutopuit PPEM ot
XpaHeHWs JOMONMHUTENbHBIX AaHHBIX U 36aBnaeT DBA oT HeobXoAMMOCTH
ZIOMOSTHATENBHOrO MacluTabMpoBaH1A U NPUCTaNIbHOMO KOHTPOSA 3a
cnyxebHbiM penosutopvem PPEM. BHeluHWe xpaHunuiia cneumanbHo
npeAHasHayeHbl Ans PeLIeHWs 3aaumn XpaHeHus 6onbluoro o6bema AaHHbIX
onpeaeneHHoro TMna, a Takke MoryT MaclutabupoBaTbCa U ynpaBnaTbCA
Hesasucumo ot PPEM.

MoapobHee 0 HACTPOViKe MHTErpaLmMK unTanTe B pasaene UHTerpaums ¢
BHELIHUMMW WCTOYHWKAMU AaHHbIX.

o Monb3oBarenbckrue SQL-meTpUKU

Jo6aeneHa BO3MOXHOCTb CO3AaHNUA W NPOCMOTPa Nosib3oBatenbeknx SQL-
METPUK Ha OCHOBE CTATUCTHK NMIAHWPOBAHMUA U BbiNonHeHua SQL—onepaTopos,
coBupaeMblx pacLUMpPeHUeM papro_stats. B pexume cosnaqus v
penaxkTMpoBaHua SQL-MeTpukK1 Nonb3oBaTenb MOXET BbiOpaTh KOHKPETHYHO
6asy naHHbIX, Nonb3oBaTesna, OT KOTOPOro ByAeT BLINOHEH 3anpoc, 1 3aaatb
uHTepBasn cbopa MeTpukh. CNUCOK CO3AaHHBIX METPUK ByaeT oToBpaxeH Ha
CTpaHuLe, a NPOCMOTP 3HAYEHUA METPUKM AOCTYMNEH MO KIMKY Ha UMA METPHUKH.

o O6HOBNEHMWe naHenu HaBurauyuu

MaHenb HaBuraumu nepepaboTaHa ¢ y4&EToM Nosib30BaTENLCKOrO OnbiTa
MHPPACTPYKTYPHbIX M NpuknaaHbix DBA. Tenepb cTpaHuubl,
NPenMyLLECTBEHHO NpeAHasHauYeHHble AN paboThl ¢ 3aaa4amu
MHOpacTpyKTypHbix DBA, crpynnupoBaHbl B OTAeNbHbIN pasaen
"MHbpacTpykTypa", a pazaen "basbl AaHHbIX", NPEUMYyLLECTBEHHO
npeAHasHavyeHHbln AnA npuknagHsbix DBA, BbiBeeH Ha nepBblit ypoBEHb
naHenu Haeurayuu Ans yaoOHoro 1 BbICTPOro AOCTyna K CNUCKy 6a3 AaHHbIX.

. I'Ipoeepl(a LeJIOCTHOCTHU KaTasniora AaHHbIX 3K3emnnapa

ﬂoéaBneHa BO3MOXXHOCTb MPOBEPKN KaTasiora AaHHbIX 3Kk3emMniapa ¢ NOMOLL b
KOMaHAbl checkdb, }:lOCTyI'IHOVI B COCTaBe KoMaHA pacllMpeHUda pg_probackup.
3OTa KoMaHAa BbINoSHAET $U3MYECKYHO NPOBEPKY BCEX cpaﬁnoa AaHHbIX B
Katariore Z4aHHbIX, MpoBOAA NPOBEPKN L|eSTOCTHOCTHU 3arosioBKOB CTpaHuL, a
TaKkke npoBepAA KOHTPOJIbHbIE CYMMbI Ha YpOBHE 6oKOB.

o JlobaBneHune ponu "Monb3oBaTenb KOHCONU"

[ns rubkoro ynpaeneHusa A0oCTynoM k web-koHconu psql, B Bepcun PPEM 2.1
nobasneHa ponb "Monb3oBatesib KOHCONM". Tenepb TOMbKO Nofb3oBaTENU
PPEM, umetoLLMe COOTBETCTBYIOLLYHO POJb, MOTYT 00palyaTbeca K KOHCOMM psdl
u3 uHTepodeiica PPEM ana npoBeaeHua onepauuit Hag 6aszamu JaHHbIX.

« YcTaHoBKa M paboTa ¢ pacLuMpeHUAMU

Jo6aBneHa BO3MOXHOCTb YCTaHOBKW M paboThl ¢ paclumpenuamu Postgres Pro
n3 nHtepdenca PPEM. B nanenun Hasuraumn aksemnnapa CYBJ] aoctyneH
HOBbI paszen "PaclumpeHua”, B KOTOPOM 0TOOpaKaeTCcs CMMCOK
YCTaHOBNEHHbIX PACLUMPEHUIA C BO3MOXHOCTBIO UX yAaneHus, a Takke 610K
"YcTaHoBKa paclumpeHna”, B KOTOPOM MOXHO yCTaHaBMBaTb pacluMpeHva and
KOHKPETHOW 6a3bl AaHHBbIX.

Yto HoBoro B PPEM 2.0

[Hara Bbinycka: 19 ¢pespana 2025
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MHCTPYKLUMM M pekoMeHAaLWK No MUrpaLmun MOXHO HaluTu B pasaene Q6HoBneHue
Ha Bepcuio PPEM 2.0.

B Bepcun PPEM 2.0 6binu peanus3oBaHbl criefiytolne 00HOBNEHNs
QYHKLMOHANBHOCTHU:

o Mwurpauuna Ha Golang

BbinonHeHa murpauma KOMMNOHEHTOB MeHeaxepa 1 areHTa Ha Golang and
YNyULLIEHUs BOSMOXHOCTEN NPOU3BOAUTENIBHOCTH, MACcLITaBUPyEeMOCTH 1
pacLUMpAEMOCTH B YCIIOBUAX PACTYLLEH Harpysk1 1 Konuyectsa
o6cnyxuBaeMbix cucTeM. HoBbIl MeHemkep cnocobeH o6cnyxusaTb GonbLuee
KOMMYeCTBO areHToB, UCMO/b3YyA NPU 3TOM MeHbLLEee KOJIM4YeCTBO NaMATU U
BbIYMCIIUTENBHLIX PECYPCOB NpoLeccopa. HoBble areHTbl B NOBCEAHEBHOM
pa60Te TaKkke UCNOoMb3YHT MeHbLLee KONTMYeCTBO NamMATU U BbIYUCTTUTENbHbIX
pecypcos.

o ABTOMaTHUecKoe o6GHapyXeHHe pecypcoB

AreHT Tenepb MoXeT paboTaTth B pexume aBTOMATUYECKOro obHapyxeHus. B
3TOM PeX1Me areHT ocyLLecTBAAEeT nouck akzemnnapos CYB/[], asTomaTnuecku
peructpupyet ux B PPEM u B fanbHeWwem noaaepxveaeT ceeaeHnsa 00
aksemnnApe CYB/[] B akTyanbHOM cOCTOAHWU. ABTOMaTHUYecKoe oOHapyKeHue 1
perucTpaumua nomMoraroT ynpocTuTb passepTeiBaHne PPEM B cpeaax ¢
60bLIMM KONTMYECTBOM SK3EMMIIAPOB Y YMEHBLLUTL KOIMYECTBO PYYHbIX
onepauui no Ao6aBNeHUto areHToB U ak3emnnsapos B PPEM.

o MUHTerpauma ¢ pgpro-otel-collector

Postgres Pro OpenTelemetry Collector npeaHasHaueH ans céopa METPUK U
YPHANoOB aKTUBHOCTK C ak3emnnApos CYB[ n nx oTnpaeku B CUCTEMBI
MoHuTopuHra. PPEM tenepb uHterpupyetca ¢ Postgres Pro OpenTelemetry
Collector 1 MOXeT UCMonb30BaTb METPHUKM, COBPaHHbLIE KOSINIEKTOPOM, AN
3a/a4 MOHWTOPUHra. MHTerpaumna MoxeT BbiNOSHATLCA ABYMA cnocodamu:

o [MepBbiit cnocob 3akntouaeTtca B cnocobHocT PPEM npuHUMaTh METPUKH
XypHarbl OT Konsexktopa no npotokony OTLP u xpaHuTb nx BO BHyTPEHHEN
6ase AaHHbIX PENO3UTOPUA.

o BTopoit cnocob 3akntouaeTcs B MHTErpaLmm ¢ BHELLHAMW CUCTEMaMK
XPaHEHWA XXypHarioB U METPUK U BO3MOXHOCTH BpaTh 0TTyAa AaHHblE ANA
MOHUTOpHHra. Cnocod MHTerpaLumn Yepes BHELLHWE XpaHuvLa no3sonfeT
PPEM BcTpanBatbea B UHDPACTPYKTYPY MOHUTOPUHIA U UCMOSb30BaTh €e
B COBCTBEHHbIX DYHKLMAX MOHUTOPUHTA.

MoapobHee unTaiTe B pasaene APXMTEKTYPa MOHUTOPUHIA.
o PenusaiH API

[MpoBeaeH peansanH APl v BbINOSTHEHbI NEpBble LarM B CTOPOHY €ro
ny6nvKayum Ana LWMPOKoro ucrnonb3osaHusa. MHTepdeiic APl opraHusoBaH B
¢dopmate REST v no3BonfeT B NPUBLIYHOM ANA MHOTUX PaspaboTumKoB CTue
paboTaTb ¢ pecypcamu PPEM: cosaaBaTtb HOBbIE, MpOCMaTpUBaTh
CYLLECTBYIOLLME UM AAXKE PeaaKTUpoBaTh WX W yaandaTb. B Byayuiem
ny6nukauua APl nossonut BcTpaneaTb PPEM B cMcTeMbl aBTOMaTM3auuv 1
ynyywaTte BOBMOXHOCTU aBTOMATU3MPOBAHHbBIX CPEACTB ANA 00CTyKMBaHUA
nHodpacTpyktyp CYBA.

BbICTpbIU CTApPT

B aTom pasaene onucaHo, kak yctaHosute PPEM Ha cepeepe B cooTBeTCTBMM CO
CXeMOM pasBEpThIBaHWA «BCE-B-0AHOM> (all-in-one). B pesynbraTe BbINOMHEHMA
NPUBEAEHHbBIX MHCTPYKL M Bbl NPOTECTUPYETE NPOLECC YCTAHOBKM U NOyYuTe
MUHUManbHYto paboTocnocobHyto Bepcuto PPEM Ana AeMOHCTPaLMOHHBIX Lenei.

lMpu BLINOMHEHUN KOMAHZ, MPUBEAEHHbLIX B 3TOM pasaene, 00patute BHUMaHWe Ha
cneaytoLyme 0coBeHHOCTH:

o [NpuBeaeHbl KOMaHAbI ANA onepayroHHon cuctembl Debian Linux. Mpu
MCNONMb30BaHWK APYroi BEPCUM ONepaLMoHHON CUCTEMbI UCTIONb3YITe
COOTBETCTBYHOLLME KOMAHAbI.

o B KOMaHAax ykasaHbl CTaHAAPTHbLIE MMeHa AnA 06 beKTOB, HaNpPUMepP ppem ANA
6a3bl AaHHbIX peno3utopua. MNMpu He06X0AMMOCTU MOXHO yKasaTb Apyrue
umMeHa.

lMpouecc yCTaHOBKW COCTOMT U3 CrieAyHoLLMX STarnoB:

1. yéeZI.VITer, YTO BbINOJIHEHbI NpeABaAPUTENIbHbIE TQeéOBaHMH.



2. Hactpovite meHemxep.
3. HactpoWTe areHr.

PPEM 6yaet ycTtaHoBreH. Bbl MoxeTe 06HOBUTL cTpaHuLy Bpaysepa ¢ BeO-
MPUIIOXEHWEM U HayaTb paboTy.

MpenBapuTenbHble TpeboBaHUA

[Mepen Hayanom yCcTaHOBKM NpoyuTanTe creaytoLlyto tHOopMaLmio 1 BEINOSTHUTE
HeobXxoaAuMble AEeNCTBUA:

1. MoaroToBbTE cepBep, Ha KoTopoM ByaeT yctaHoBneH PPEM, B cooTBETCTBUM C
annapaTHbIMKU ¥ NPOrpaMMHbIMU TPEGOBaAHUAMM.

2. YcTtaHoBWTe Ha cepBepe ak3emnnap CYBJ Postgres Pro. 3a noapo6How

MHdOpMaLMen No yctaHoBKe 0BpaTuTeCh K 0dULMaNbHOK AOKYMeHTaLUu
Postgres Pro.

3. 3anycTuTe HOBbIV CeaHc OT UMEHM Cynepnosib3oBaTens:

$ sudo -s

HacTponTte meHeaxep

Yr10o6bl HaCcTpOUTb MeHeXep, BbINONTHUTE cneayroLline NencTBuA:

1. YctaHoBuTE peno3nTopuii:
# wget -0 pgpro-repo-add.sh
https://repo.postgrespro.ru/ppem/ppem/keys/pgpro-repo-add.sh
# sh pgpro-repo-add.sh

2. YctaHoBUTE MEHeKep:

# apt install ppem ppem-gui

Ha Batlue nokanbHoe yCTPOMCTBO CKavaeTcA KOHOUIypaunoHHbli dpann
MeHeAXepa ppem-manager.yml.

3. Cospaiite nonb3osatena CYB[, oT uMeHW koToporo MeHexep Byaet
noAxnto4aTheA K 6ase AaHHbIX PEnosnTopua:

# sudo -u postgres createuser --pwprompt ppem
Mpu BBINOTHEHUM KOMaHAbI yKaXu1Te naposb AnA nonb3osartena CYB/.
4. Cospaiite 6a3y AaHHbLIX PENO3UTOPUA:
# sudo -u postgres createdb -O ppem ppem
5. Y6eautecn, uto nonbsosartens CYB/] MoXeT noAKmtounTbea K 6ase AaHHbIX:
# psgl -h localhost -U ppem -d ppem

Mpyn BO3HMKHOBEHWUM NPOBIeM C NoAKMYEHEM yOeaAnTECh, YTO B
KOHOUrypaLMOHHbIA Gain pg_hba.cont AobaBneHo HBA-npasuro,
paspeLuatolee nonbaoartento CYB[ noakntouatbea K 6ase AaHHbIX, a Takke
yKasaH mMeToZ aBTopu3sauuu. 3a 6onee noapoOHON MHDOpMaLmMeit obpaTuTtech
K odpuumanbHoi AoKkymeHTauun Postgres Pro no koHdurypauvoHHomy dainy
pg hba.conf.

6. B KoH®UrypauMoHHOM ¢daitie MeHekepa ppem-manager . yml BbINOMHUTE
cneaywLime AeNCTBUA:

o YKaxkuTe umA 6asbl AaHHbIX peno3nTopua C NOMOLLbHO napameTpa

repo.name.

repo:
name: "ppem"

o YKaxuTe umsa n naponb nonb3osartena CYB[ ¢ nomoLyblo napameTpos
repo.user U repo.password

repo:
user: "ppem"
password: "<mapoJib_noJsb3o0BaTess_CYBI>"

o Yrkaxute URL ans noakntoveHna MeHeaxepa k 6ase AaHHbIX peno3nuTopus
C MOMOLLbIO NapameTpa repo.url:
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repo:
url: "postgres://ppem:<naposb_nosas3oBaTens_CYBI>@localhost/ppem’

] | ]

3a noapobHoi nHdopmauuei o popmate URL obpatutech K
oduumnanbHoOn AokymeHTaumn Postgres Pro no cTpokam napameTtpos
NOAKIIOYEHUS.

7. 3anycTute cnyx0y MeHexepa 1 AobaBbTe €€ B aBTO3arpysKy:

# systemctl start ppem
# systemctl enable ppem

Ha cepeepe 6yaneT paseépHyTo BEO-NPUIIOKEHHE.

HactpouTte areHT

Yrto6bl HACTPOUTbL areHT, BLINOMHUTE Credytolmne AehCTBUSA:

1.

YcTaHoBWTE areHT:
# apt install ppem-agent

Ha Balue nokansHoe yCTpOVICTBO CKayaeTcA KOH(DVII'ypaLlI/IOHHbII?I (])al7IJ'I areHta
ppem-agent.yml.

. CosgawTe nonbaosatena CYB[, oT uMeHu KoToporo areHT ByaeT

noAKoyaTthea K 6ase AaHHbIX peno3nTopuA:
# sudo -u postgres createuser -s --pwprompt ppem_agent

Mpw BEIMOMHEHWK KOMaHAbBI yKaXUTe naponb AnA nonb3osatena CYB/.

. Y6eanTecs, uto nonbsosatens CYB/ MoxeT noaknounTbea K 6ase AaHHbIX

PenosnTopuA:
# psgl -h localhost -U ppem_agent -d ppem

Mpv BO3HUKHOBEHWM NpoBnemM ¢ noakIYeHneM ybeanTech, YTo B
KOH(UIypaLMOHHbIA dain pg_hba.conf AobaBneHo HBA-npasuno,
paspeLlatoLee nonbaosatento CYB[] noakntouatbea kK 6ase AaHHbIX, a Takke
yKasaH MeToA asTopu3sauuu. 3a 6onee noapoOHON MHDOpMaLMeit obpaTuTtech
K odpuumanbHoin AoKkymeHTauun Postgres Pro no koHurypauuoHHomy ¢ainy
pg hba.conf.

. Monyunte API-knto4 AnA HACTPOMKK areHTa, BbIMOSHUB CreaytoLme AeHCTBUA:

1. BoiiauTte B Be6-npunoxeHue.
2. Cronwupyite API-ktoy M3 0ToOpasnBLIENCA MHCTPYKLKUM MO YCTAHOBKE

areHToB 1 COXpaHuTe ero.

. YKaxuTe napameTpbl areHTa B KOHOUrypaLunoHHOM ¢panse ppem-agent.yml:

o agent.name: YHUKA/IbHOE UMA areHTa.

o agent.manager.url: URL AnA noAKIO4YeHMA areHTa K MeHeaxkepy B
dopmaTe <cxema>://<Beb-ampec_MeHemxepa>/<nyTb_K_sepcun API>

o agent.manager.api_key: paHee nonyyeHHbl API-knou Ana noaktoveHuns
areHTa K MeHeaxepy.

o agent.instance.connection_defaults.user U
agent.instance.connection_defaults.password: UMA U NAPOSib
nonb3osatena CYB/M,.

o http.server.address W http.server.port: CETEBON aapec 1 Homep nopta
AnA BXOAALWKUX CceTeBbIX NOAKITHOYEHWMN. YT006b! BKIHOUUTL npocnywmsaHne
BCeX CeTeBblX aApecoB U NOPTOB, HEe yKaSbIBaVITe 3HavyeHna And 3Tux
napameTpoB.

Mpumep KOHPUrypaLMOHHOro dawna ppem-agent . yml:

agent:
name: "local"
manager:
url: "https://ppem.example.org/v1l"
api_key: "741c5c39-3ac9-402f-aeba-e2fa05bd3037"
instance:
connection _defaults:
user: "ppem_agent"
password: "<mapoJsb nosb3oBaTesns CYBI>"
http:
server:
address: "192.0.2.1"
port: "80"
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6. 3anycTute cnyxOy areHTa U AobaBbTe e€ B aBTO3arpysKy:

# systemctl start ppem-agent
# systemctl enable ppem-agent

YcTaHOBKa U HaCTpOMKa

B aToM pasaene onucaHo, Kak NpoM3BECTU M3HAYasTbHYO YCTAHOBKY M HACTPOMKY
PPEM, # npvBeAeHbl crieaytoLne MHCTPYKLUK:

YcTaHoBKa B cpefiax ¢ YCUNEeHHbIMKU MepamMu 6e30nacHOCTH
YcTaHoBKa B pexume BbICOKON AOCTYNHOCTH

YcTaHoBKa 1 HACTPOViKa CPeACTB PEe3EPBHOIO KOMMPOBAHUA U BOCCTAHOBIEHWA
YctaHoBka u HaCTQOVIKa CpeACTB XypHanunpoBaHMa U MOHUTOPKUHIA
MHTeI’QaI:II/IH C BHELLIHUMW UCTOYHUKAMWU AAHHbIX

PexkomeHayeTca npeaBapuUTENbHO 03HAKOMUTLCA C pasaesioM BbICTpbiv CTapT.

YcTaHOBKa B cpefax ¢ YCUNeHHbIMU MepaMu
6e3onacHoOCTH

B cpeae ¢ ycuneHHbIMU Mepamu 6e30nacHOCTH Cryx6Obl MEHEIKepa U areHToB
3arnycKatoTcA Ha cepBepax OT MMEHMW OTAESIbHO CO3AaHHbIX Nonb3oBaTenen
ornepaLluoHHOM CUCTEMBI, & HE OT UMEHHM cynepnonb3osartend. [pn aTom
nonb3oBaTensaM onepaLMoHHOR CUCTEMbI HEOOXOAUMO Ha3HaUNUTb
ZIONOSHWTENbHbIE NpaBa AnfA NpPaBubHON padoThl CNyx6 MeHeKepa 1 areHToB.

Mpu BLINOMTHEHUM KOMaHA, NPUBEAEHHLIX B 3TOM pasaese, obpatute BHUMaHWe Ha
cneaytoLime 0co6eHHOCTH:

o [lpvBeaeHbl KoMaHabl AnA onepaynoHHon cuctembl Debian Linux. Mpu
MCNoNb30BaHWKM APYron BEPCMK ONepaLMoHHOW CUCTEMbI UCMONb3YNTe
COOTBETCTBYHOLLME KOMAHAbI.

o B KomaHaax ykasaHbl cTaHAapTHble MMeHa AN 06 beKTOB, HANPUMEP ppem ANA
6a3bl AaHHbLIX penosnTopus. Mpn He0BX0AMMOCTH MOXHO YKasaTb Apyrue
“mMeHa.

Mpouecc ycTaHOBKM COCTOMT M3 CNeayroLMx 3Tanos:

1. YéeauTtecb, 4To BbINONHEHbI NpeABapUTenbHble TpeboBaHus.
2. Cospaiite nonb3oBaTenen onepaunoHHON CUCTEMbI.
3. HactponTte meHemxkep.

4. Hactpovite areHrbl.

PPEM 6ynet yctaHoBreH. Bbl MoxeTe 06HOBUTL CTpaHuly Gpaysepa ¢ Be6-
MPUIIOXEHWEM U HauaTb paboTy.

NpeaBapuTenbHble TpeboBaHUA

Mepea HauyanoM ycTaHOBKM MpoYUTainTe CreayroLLlyto MHPOPMALMIO U BbINOSTHUTE
HeoOxoaAuMble IeNCTBUA:

1. MoaroToBbTe cepBepbI, Ha KoTopbix ByaeT yctaHosreH PPEM, B cooTBeTCTBMM
C annapartHbIMW W NporpaMmHbIMK TpeboBaHuamu. MoTpedyeTca Kak MUHUMYM
0AVH cepBep.

2. YcraHosuTe ak3emnnap CYB Postgres Pro kak MMHUMYM Ha O4HOM M3
cepBepoB. 3a NoApobHOW MHPOPMaLMet No yCTaHOBKe 06paTUTECh K

oduumnanbHon AokymeHTaumun Postgres Pro.

CosnanTe nonb3oBaTesniel onepayuoHHON CUCTEMbI

Cospaite oTaenbHbIX NoNb3oBaTenen onepayMoHHOM CUCTEMBI Ha BCEX CepBepax:
# useradd ppem

OT UMeHM co3aaHHbIX Nonb3oBaTenen OI'IepaLI,MOHHOIZ CUCTEMDI 6y.qu 3anycKkatbca
CJ'Iy)K6bI MeHeKepa 1 areHToB.

HacTtpoiite meHemxep

YT06bl HACTPOUTL MEHEKEP, BLINOMHUTE Creaytoline AedCTBUA Ha cepBepe C
aksemnnAapom CYB/[] Postgres Pro:

1. YctaHoBMTE peno3nTopuii:
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# wget -O pgpro-repo-add.sh
https://repo.postgrespro.ru/ppem/ppem/keys/pgpro-repo-add. sh
# sh pgpro-repo-add.sh

2. YctaHoBUTE MEHeKep:

# apt install ppem ppem-gui

Ha Balue fokansHoe yCTPOMCTBO cKavaeTca KOHOUrypaLnoHHbIn dann
MeHeXepa ppem-manager.yml.

3. Cosgnaiite nonb3oBatena CYB[, oT uMeHu KOToporo MeHemkep OyaeT
NOAKMoYATLCA K 6a3e AaHHbIX PENO3NUTOPUA:

# sudo -u postgres createuser --pwprompt ppem
MNpu BEINOMHEHWM KOMaHABI yKaXUTe naponb AnA nonb3osatena CYB/.
4. Cospaiite 6asy AaHHbIX PENO3UTOPUA:
# sudo -u postgres createdb -O ppem ppem
5. Y6eautecn, uyto nonb3osartens CYB/] MoXeT noAKmtounTbCA K 6ase AaHHbIX:
# psgl -h localhost -U ppem -d ppem

Mpy1 BO3HUKHOBEHWM NPoBemM ¢ noaktYeHneM ybeanTech, YTo B
KOH®UrypaLMoHHbIA dain pg_hba.conf AobasneHo HBA-npasuno,
paspeLlatoLee nonbaosartento CYB[ noakntouatbea K 6ase AaHHbIX, a Takke
yKasaH MeToA aBTopu3sauuun. 3a 6onee noapobHoi MHDopmaLmei obpatuTech
K odpuumanbHoi AokymeHTauun Postgres Pro no kKoHduWrypauvoHHoMy daiiny
pg hba.conf.

6. B KOHdUrypayMoHHOM daitnie MeHeAKepa ppem-manager . yml BbINOMHUTE
cneaywLme AehCTBUA:

o YKaxkuTe umA 6asbl AaHHbIX peno3nTopuAa C NOMOLLbIO napamMeTpa

repo.name.

repo:
name: "ppem"

o YKaxuTe umsa n naponb nonb3osartena CYB[ ¢ nomoLyblo napameTpoB
repo.user U repo.password

repo:
user: "ppem"
password: "<napousb_noJyb3oBaTesns CYBI>"

o Yrkaxute URL ans noakntoveHua MeHeaxepa k 6ase AaHHbIX Peno3nuTopus
C NOMOLLbKO NapamMeTpa repo.url:

repo:
url: "postgres://ppem:<naposb_rnoss3oBaress_CYBI>@localhost/ppem’

4 [

3a noapobHoit uHdpopmaumen o popmate URL oBpatutech K
oduumnanbHon JokymeHTauun Postgres Pro no ctpokam napametpos
NoAKIHYEHHU .

7. Hactpoiite 3anyck cnyx6bl MeHexepa 0T MMEHW CO3J1aHHOrO Nosib3oBaTeNs
onepaunoHHON CUCTEMbI, BLINOMHUB CrieaytoLve AeUCTBUA:

1. HauHWTe pesakTMpoBaHWe IoHUTA systemd:
# systemctl edit ppem

2. B paspene [service] yKaXuTe UMA Nonb3oBaTenda onepayuoHHOM!
CUCTEMbI:

[Service]
User=ppem

1. Y6eanTecs, 4To Nonb3oBaTeNb ONEPaLUOHHON CUCTEMbI UMEET NPaBo
YTEHWA KOHPUrypaLMoHHOro daina MeHeaxepa ppem-manager.yml. ECnu
npaBo OTCYTCTBYET, BbINO/IHUTE ClieAytoLLiMe KOMaHAbI:

# chown ppem:ppem /etc/ppem-manager.yml
# chmod 400 /etc/ppem-manager.yml

1. CoxpaHuTe napameTpbl FOHUTA systemd, NOCE YETO NepesarpysuTe ero:

# systemctl daemon-reload

8. 3anycTute cnyx0y MeHeaxepa v foOaBbTe eé B aBTO3arpysKy:
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# systemctl start ppem
# systemctl enable ppem

Ha cepsepe GyaeT ycTaHOBNEHO BEO-NPUTIOKEHHE.

HacTpouTe areHTbl

YT006bI HACTPOMUTbL areHTbl, BbINONHUTE creaytoune LEencTBuA Ha BCex cepeepax:
1. YctaHoBuTE areHT:
# apt install ppem-agent

Ha Balue fokansHoe yCTPOMCTBO cKavaeTcA KOHOUrypaLnoHHbIM dann areHra
ppem-agent.yml.

2. Cospaiite nonb3oatena CYB/[, oT uMeHu KoToporo areHT ByaeT
noAKnoyaTbeA K 6ase AaHHbIX PENO3UTOPUS:

# sudo -u postgres createuser --pwprompt ppem_agent
Mpu BEINOMHEHWM KOMaHAbBI yKaXUTe naponb AnA nonb3osatena CYB/.

3. HasHaubte nonb3osartento CYB/] npaBa Ha YUTeHne CMCTEMHOro KaTtanora v
3anycK QyHKLUMIA. PekomeHayeTca HasHauuThb credytolue npasa:

GRANT pg_monitor, pg_maintain, pg_signal_backend,
pg_read_all_settings TO ppem agent;

[na Kaxzoi 6asbl AaHHLIX B 3K3eMNIApe HeoBX0AMMO Ha3HauYUTb CreaytoLine
npasa:

GRANT EXECUTE ON FUNCTION pg_catalog.pg_stat_file(TEXT) TO
ppem_agent;

GRANT EXECUTE ON FUNCTION pg_catalog.pg_stat_file (TEXT, BOOLEAN) TO
ppem_agent;

GRANT SELECT ON pg_catalog.pg_statistic TO ppem agent;

GRANT SELECT ON pg_catalog.pg_config TO ppem_agent;

GRANT EXECUTE ON FUNCTION pg_catalog.pg_config() TO ppem _agent;
GRANT SELECT ON pg_catalog.pg_file settings TO ppem_agent;

GRANT EXECUTE ON FUNCTION pg_catalog.pg_show_all_file_settings () TO
ppem_agent;

GRANT SELECT ON pg_catalog.pg_authid TO ppem_agent;

ﬂl‘lﬂ Pe3epBHOro KonNMpoBaHUA C NOMOLLBIO pg_probackup HGOéXO}ZlVIMO
Ha3Ha4YnTb NpPaBO REPLICATION U APYrue npasa:

ALTER ROLE ppem_agent WITH REPLICATION;

GRANT USAGE ON SCHEMA pg_catalog TO ppem_agent;

GRANT EXECUTE ON FUNCTION pg_catalog.current_setting(text) TO
ppem_agent;

GRANT EXECUTE ON FUNCTION pg_catalog.set_config(text, text, boolean)
TO ppem_agent;

GRANT EXECUTE ON FUNCTION pg_catalog.pg_is_in_recovery() TO
ppem_agent;

GRANT EXECUTE ON FUNCTION pg_catalog.pg_backup_start (text, boolean)
TO ppem_agent;

GRANT EXECUTE ON FUNCTION pg_catalog.pg_backup_stop (boolean) TO
ppem_agent;

GRANT EXECUTE ON FUNCTION pg_catalog.pg_create_ restore_point (text)
TO ppem_agent;

GRANT EXECUTE ON FUNCTION pg_catalog.pg_switch_wal () TO ppem_agent;
GRANT EXECUTE ON FUNCTION pg_catalog.pg_last _wal_replay lsn() TO
ppem_agent;

GRANT EXECUTE ON FUNCTION pg_catalog.txid current () TO ppem_agent;
GRANT EXECUTE ON FUNCTION pg_catalog.txid_current_snapshot () TO
ppem_agent;

GRANT EXECUTE ON FUNCTION

pg_catalog.txid_snapshot_xmax (txid_snapshot) TO ppem_agent;

GRANT EXECUTE ON FUNCTION pg_catalog.pg_control_checkpoint () TO
ppem_agent;

MpaBa focTaTo4yHO HasHaunTh AnA 6askl AaHHbIX, KoTopas byaeT
“cnonb3oBaThbCA NPY NOAKTIOUYEHUM NONb3oBaTeNa K ak3eMniApy. 3a
noapo6HoW MHPopMaL e o npaBax oBpaTUTeCh K 0pULManbHOM
AoKymeHTaummn Postgres Pro no pg probackup.

4. Y6eantecn, u4to nonbaoBartens CYB/] MoxeT noaKmtounTbea K 6ase AaHHbIX
penosuTopuAa:

# psgl -h localhost -U ppem agent -d ppem

Mpu BO3HMKHOBEHUM NMPOBIIeEM C NOAKMOYEHUEM YOeaANTeCh, UTO B
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KOH®UIypaLMoHHbIA dain pg_hba.conf AobasneHo HBA-npasuno,
paspeLlatoLee nonb3osartento CYB[ noakntouatbea K 6ase AaHHbIX, a TaKke
yKasaH MeToA aBTopusauuun. 3a 6onee noapobHoi MHbopmaLmei obpatuTech
K opuumnansHon AokymeHTauun Postgres Pro no koHdurypaymoHHomy dainy
pg_hba.conf.

5. Monyunte API-kntoY ANA HACTPOMKKM areHTa, BbIMOSHWB CReaytoLlmne AeNCTBUA:

1. Boiaute B BeG-npunoxeHue.
2. Ckonupyiite API-kritoy 13 0ToOpasmBLIENCH MHCTPYKLMK MO YCTaHOBKE
areHTOB U COXpaHuTe ero.

6. YKaxuTe napameTpbl areHTa B KOHOUrypaLMoHHOM daine ppem-agent.yml:

o agent.name: YHUKA/IbHOE UMA areHTa.

o agent.manager.url: URL ANnA NOAKIIOYEHMA areHTa K MeHeaxepy B
dopmarte <cxema>://<Beb-ampec_MmeHemxepa>/<nyTb_x_sepcum API>

o agent.manager.api_key: paHee nony4YeHHbli API-kntoy AnA noaktoveHns
areHTa K MeHeZxepy.

o agent.instance.connection_defaults.user U
agent.instance.connection_defaults.password: UMA U NApOsb
nonb3oBatena CYB/,.

o http.server.address U http.server.porticeTeBOﬁ azpec cepeepa u
HOMep nopTa A BXOAALLMUX CETEeBbIX NOAKHOUYEHUIH. YTOObI BKIIOUUTD
npocnywmBaHne BCex CeTeBblX aapecoB U NOpPTOB, He yKaSbIBaI?ITe
3Ha4vyeHuAa AnAa 3Tux napamMmeTpos.

Mpumep KOHPUrypayMoHHOro pamnna ppem-agent .yml:

agent:

name: "local"
manager:

url: "https://ppem.example.org/v1"

api_key: "741c5¢39-3ac9-402f-aeba-e2fa05bd3037"
instance:

connection _defaults:

user: "ppem_agent"

password: "<mnaposb nosbs3oBaTena CYBI>"
http:
server:
address: "192.0.2.1"
port: "80"

7. HasHaubTe cosgaHHOMY Nonb3oBaTento onepaurvoHHOW CUCTEMbI NpaBa
cynepnonb3oBatens Ha paboTy ¢ LeneBbiMU KaTarioramu ¢ NOMOLLbIO KOMaHZ

chown W chmod. [nA 3anycKa, OCTaHOBKK U nepesanycka 3K3emMniapoB
HOHb3OBaTeﬂK)OnepauMOHHOﬁ CUCTEeMbI TaKXke pekoMeHayeTCcA HasHaunTb
cneaytouime npasa:

Cmnd_Alias PG_SYS = \
/usr/bin/systemctl status postgresgl*.service, \
/usr/bin/systemctl stop postgresqgl*.service, \
/usr/bin/systemctl start postgresgl*.service, \
/usr/bin/systemctl restart postgresqgl*.service, \
/usr/bin/systemctl reload postgresgl*.service

Cmnd_Alias PG_CTL = \
/usr/lib/postgresql/17/bin/pg_ctl, \
/usr/lib/postgresql/16/bin/pg_ctl

ppem ALL = (root) NOPASSWD: PG_SYS
ppem ALL = (postgres) NOPASSWD: PG_CTL

8. HacTpoiTe 3anyck cnyx0bl areHTa 0T UMeHM Nonb3oBaTesna onepayMoHHOM
CUCTEMbI, BbINMOSTHUB CrieAytoLLne AeACTBUA:

1. HayHuTe penaktupoBaHHe OHUTA systemd:
# systemctl edit ppem-agent
2. B pasgene service yKaxuTe Nonb3oBaTtesna onepalnoHHON CUCTEMbI:

[Service]
User=ppem

1. Y6eanTtechb, UTO NONb30BaTE b ONEPaLUOHHON CUCTEMbI UMEET NPaBo
YTeHMA KOHPUIypaLMOHHOrO daia areHTa ppem-agent .yml. ECiu npaso
OTCYTCTBYET, BbINOMHUTE CreaytoLMe KOMaHbl:

+H

chown ppem:ppem /etc/ppem-agent.yml
# chmod 400 /etc/ppem-agent.yml

1. CoxpaHuTe napameTpbl FOHUTA systemd, NOCE YErO NepesarpysuTe ero:
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# systemctl daemon-reload
9. 3anyctute cnyx0Oy areHTa u AobaBbTe €€ B aBTO3arpysKy:

# systemctl start ppem-agent
# systemctl enable ppem-agent

YcTtaHOBKa B pexume BbICOKOM AOCTYNHOCTH

B aTom pasaene onvcaH npumep yCcTaHoBKM U HacTpovku PPEM B pexumve
BbICOKOW OCTYMHOCTM U OTKA30YCTONUYUBOCTH.

B npumepe vcnonb3yeTca cneaytollee MO:

OC Debian Linux 12

HAProxy 2.6.12 (BxoauT B penosutopuit Debian)

keepalived 2.2.7 (Bxoau B penosutopui Debian)

Postgres Pro Enterprise 17.2.2 + BiHA (BX0AMT B NaKeT postgrespro-ent-17-
contrib)

OnucaHue apXUTEKTYpbI

PexkomeHaoBaHHas apxutekTypa knactepa PPEM BbICOKOM AOCTYMHOCTH COAEPXKUT
cnenytoLme KOMMNOHEHTBI:

o OTKasoycTOWUMBbLIN KnacTep Ha 6ase pewenus BiHA, nocTynHoro B
Postgres Pro Enterprise 16 v Bbilwe. BiHA-knacTep cocTouT U3 Tpéx u Gonee
cepBepoB. B 0avH MOMEHT BpeMeHM OAUH U3 CEPBEPOB BLICTYNaEeT B POSIM
nuaepa. Meneaxepol PPEM aBTOMaTtnueckn noaxntovatotcesa K cepsepy B ¢
3TOM ponbio. B cnyyae otkasa nuaepa 0AWH U3 OCTaBLLMXCA CEPBEPOB
CTaHOBMTCA IMAEPOM aBTOMATUYECKH.

o Knactep cepsepoB HAProxy + keepalived. Ha oaHom v3 cepsepos
aBTOMaTUUYECKU aKTUBUPYETCH BUPTyarbHbli IP-apec ¢ NoMoLLbio Cryxobl
keepalived. Monb3oBatenu u arenTel PPEM B3anmoaencTsytoT ¢
meHeaxepamu PPEM yepes aToT BupTyanbHbiv IP-agpec. B cnyyae oTkasa
aKTUBHOrO cepBepa C BUpTyasnbHbIM IP 0anH 13 OCTaBLUMXCA CepBEPOB
noaHuMaeT BupTyanbHeli IP. HAProxy Tawke 6anaHcvpyet HTTP-3anpocei
KITMEHTOB Ha Bce AOCTYMHble MeHemkepbl PPEM. UTo6bl 3anpockl KOHKPETHOIO
KMeHTa nonaaasnun Ha TOT e caMbli MeHeKep, UCNoNb3yeTca PyHKLMOHanN
HAProxy "IP-based stickiness" nnu "cookie session stickiness". 3tot
KOMMOHEHT MOXHO pa3BépThIBATh KaK Ha OTAENbHbIX cepBepax, TaKk 1 Ha
mMeHexepax PPEM.

o Meneamep PPEM (aBa cepsepa unun 6onee). Bce cepsepbl paboTatoT B
AKTUBHOM PEXMME.

anMep peanu3alyuu peKOMeH.ﬂOBaHHOﬁ APXUTEKTYpPbI

JnAa peanusaymv peKoMeHA0BaHHOW apxMTEKTYpbl NOHaA00ATCA creaytolue
KOMMOHEHTHI:

KoMmnoHeHT KonuuecTtBO MuHumanbHble TpeboBaHUA
Cepsep PPEM
Manager + HAProxy 2 2 CPU, 4 GB RAM, 20 GB HDD
+ keepalived
Cepaep Postgres
Pro BiHA 3 2 CPU, 4 GB RAM, 20 GB HDD

Anpec fomkeH BbiTb UCKouéH u3 DHCP-
1 nyna. JononHUTENbHO MOXHO CO3AaTh
DNS A-3anuce ana atoro IP-agpeca.

BupTyanbHbii
cTaTuuHbiv IP-agpec

MopAnoK ycTaHOBKHU

1. YcraHosute Postgres Pro Enterprise ¢ peluernem BiHA no UHCTPYKLUKK.

2. Yto6bl 0becneunTb cepeepam PPEM goctyn k CYB/, BHECUTE M3MEHEHHA B
cpaﬁn pg_hba.conf.

Mpumep KOHPUrypaLUnm pg_hba . conf:
# cat /var/lib/pgpro/ent-17/data/pg_hba.conf

host all all 192.168.1.0/24 scram-sha-256

3. Hactpovite menegxep PPEM.
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Heobxoavmble napameTpbl KOHPUrypaLuu MeHemxepa:

# cat /etc/ppem-manager.yml

http:
server:
address: '!'
port: 8080
repo:

url: postgres://ppem:<mnapoJsb_nosb3osaTena_CYBI>@biha-server-1/ppem
fallback_addresses:

- biha-server-2

- biha-server-3
target_session_attrs: read-write

lne:

o http.server.port — NOPT MmeHemkepa PPEM. B tepmmHax HAProxy —
backend.

o repo.url — aapec nepsoro y3na B BiHA-knactepe.

o fallback addresses — ajpeca OCTaBLUMXCA Y3/10B.

MeHeaxep PPEM aBTomaTnyecku noakntountca K nuaepy BiHA-knactepa, Tak
KaK TOMbKO Ha HEM BbIMOMHUTCA YCroBKUE aTpubyTa CeCCUM read-write.

. Ha cepBepax HAProxy ycTaHOBUTE haproxy, keepalived U HEOOXOAUMbIE
MHCTPYMEHTBI:

sudo apt-get install haproxy keepalived psmisc

. Hactpoitte HAProxy B COOTBETCTBUM C HKENPUBEAEHHBIM NPUMEPOM
KOHUrypaymMoHHoro gpamnna.

B atom npumepe ucnonbsyetca meTtoa cookie-based persistence, kotopbiv
ycTaHaBnuBaeT nonb3oBaTenam cookie ¢ meHem cepsepa PPEM. O1o
Heo6xoanmo, yTobbl BCe 3anpockl B pamkax HTTP-ceaHca nonaganu Ha oauH
cepsep MeHeaxepa PPEM.

Mpumep koHOUrypauum HAProxy B daine /etc/haproxy/haproxy.cfg:

global
log /dev/log locall
log /dev/log 1locall notice
stats socket /var/lib/haproxy/stats level admin
chroot /var/lib/haproxy
user haproxy
group haproxy
daemon

defaults
log global
mode http
option httplog
option dontlognull
timeout connect 5000
timeout client 50000
timeout server 50000
errorfile 400 /etc/haproxy/errors/400.http
errorfile 403 /etc/haproxy/errors/403.http
errorfile 408 /etc/haproxy/errors/408.http
errorfile 500 /etc/haproxy/errors/500.http
errorfile 502 /etc/haproxy/errors/502.http
errorfile 503 /etc/haproxy/errors/503.http
errorfile 504 /etc/haproxy/errors/504.http

frontend hafrontend
bind *:80
mode http
default_backend habackend

backend habackend

mode http

balance roundrobin

option forwardfor

option httpchk

http-check send meth HEAD uri /

cookie SERVERID insert indirect

server ppem-server-1l <ampec_cepsepa_ PPEM-1>:8080 cookie ppem-
server-1 check

server ppem-server-2 <ampec_cepsepa_ PPEM-2>:8080 cookie ppem-
server-2 check

. HactpoiTte keepalived B COOTBETCTBUM C HMKENPUBEAEHHBIM NPUMEPOM.

Mpumep koHdUrypaumn cepeepa HAProxy-1 B dpaine
/etc/keepalived/keepalived.conf:



global_defs {
enable_script_security

vrrp_script chk_haproxy {
script "/usr/bin/killall -0 haproxy"
interval 3
fall 2
rise 3
timeout 3
user root

vrrp_instance internal {
interface <unrepderc>
state MASTER
virtual_router_id 124
priority 100

unicast_src_ip <IP-ampec_cepsepa_HAproxy-1>
unicast_peer {

<IP-ampec_cepBepa_ HApProxy-2>
}

virtual_ipaddress {

<BUpTyasbHuM_IP-anpec>/<kjacc_nonceTyu (Hanpumep 16 mmm 24)> dev

<uHTepderic>
}
track_script {
chk_haproxy
}
}

Ha cepsepe HAProxy-2 koH@urypauyma naeHTuuHas, Tonsko IP-agpeca B
unicast_src_ip U unicast_peer MEHAKOTCA MeCTaMMu.

7. Ha Bcex cepepax BiHA HacTtpoiTe areHtol PPEM.
BAXHO!
Ha cepsepax PPEM areHTbl HacTpansaTtb He HYXHO.

MoakntoueHne k MmeHemxkepy PPEM nomkHo BbITh HACTPOEHO Yepes
BUpTYyasnbHbIn IP.

Heobxoanmble napameTpbl KOHPUrypaLuu areHTa:
cat /etc/ppem-agent.yml
agent:

manager:
url: http://<eupTyaneHeni IP-azmpec>:80/v1

Mpoeepka paboTocnoco6HOCTH

YbeaunTecs, uTo:
o basa nanHbix PPEM BiHA-knactepa AoctynHa Ha cepsepax PPEM.
o systemd-cepBuC ppem 3anyLyeH Ha Bcex cepsepax PPEM.

systemctl status ppem

o Beb-npunoxenve PPEM focTynHo Ha Bcex cepBepax PPEM Ha nopty 8080:

curl http://<IP-ampec_cepsepa_PPEM>:8080
o Cepsuchl haproxy v keepalived 3anyLieHbl Ha Bcex cepeepax PPEM:

systemctl status haproxy
systemctl status keepalived

o Beb-npunoxenme PPEM gocTynHo Ha Bcex cepBepax PPEM Ha nopTy 80
(4epes haproxy):

curl http://<IP-anpec_cepsepa_PPEM>:80
o Beb-npunoxenne PPEM focTynHo Yepes BupTyansHbli IP-aapec:

curl http://<Bupryansuewi_IP-anpec>:80

YcTaHOBKa U HacTpoWKa CPeACTB pe3epBHOro
KONWPOBaHWUA U BOCCTAHOBJIEHUA



PesepBHoe konuposaHue ocyllectenaeTca B PPEM nocpeacTBoM pg_probackup.
Bam HY)XHO YCTaHOBWUTb pg_probackup BPYYHYIO Ha BCEX CepBepax. Bepcwﬂ
pg_probackup A0/MKHA COOTBETCTBOBAaTL Bepcuu ak3emnnapos CYB/.

3a noapobHoi MHdopmaLmreln 06 ycTaHoBKe 0BpaTUTech K opuLmanbHom
nokymeHTaummn Postgres Pro no pg_probackup Ana Postgres Pro Standard nnu
Postgres Pro Enterprise. loctynHsle B PPEM BO3MOXHOCTH pe3epBHOro
KOMMPOBaHWA 3aBMCAT OT YCTAHOBNEHHOW PeaKUWK pg_probackup.

Tawke peKOMeHAYETCA 03HAKOMUTLCH C NPUMEPOM YCTAHOBKU pg_probackup C
nomoLybto nakeTHoro MeHeaxepa APT (ana Debian-coBmecTumbIX onepayMoHHbIX
cuUcTem).

Mocrne yCTaHOBKM pg_probackup areHT aBTOMATUYECKU HAWAET ero 1 coobLmT 06
3TOM MeHeKepy. 3aTem Ha CepBepe CTaHeT AOCTYMHO Pe3EPBHOE KOMMPOBaHKe.

YcTaHOBMEHHBIW pg_probackup PEKOMEHAYETCA HACTPOUTL. [poLecc HaCcTPOVKK
COCTOWT M3 CriefytoLLMUX 3Tanos:

1. Hactpoiite nonb3osarenein CYB/.
2. Hactpovite NoTOKOBOE pe3epBHOE KONWPOBAHKE.
3. Hactpoiite HenpepbiBHOE apxuBuposaHne WAL.

HactpouTte nonb3oBatenen CYBJ

Cospante otaenbHbIx nonb3osartenen CYBJ] Ha Bcex cepBepax M HasHaybTe UM
npasa Ans Pe3epBHOr0 KOMMPOBAHMSA C NMOMOLLbIO pg_probackup. 3a NOAPOBGHOM
UHbOpMaLmeit oBpaTuTech K opuLmuanbHon JokyMeHTauum Postgres Pro no
HacTpoiike KnacTepa 6a3s AaHHbIx ana Postgres Pro Standard wnu Postgres Pro
Enterprise.

HaCTPOﬁTe NMOTOKOBOE pe3epBHOE KOonNUpoBaHUe

HacTpoiiTe noToKOBOE pe3epBHOE KOMMPOBaHUe Ha Bcex cepeepax. 3a noapoBHow
MHpOpMaLmeit oBpaTuTech K opuLmuanbHoW JoKyMeHTauuu Postgres Pro no
HaCTpOViKe NMOTOKOBOrO pe3epBHOro KonvpoBaHua anda Postgres Pro Standard vnu
Postgres Pro Enterprise.

HacTpo#nTe HenpepbiBHOE apxusupoBaHue WAL

HacTponTe HenpepbiBHOE apxuBupoBaHue WAL Ha Bcex cepBepax Anf
obecneyeHna BOCCTAHOBNEHUSA Ha onpeaenéHHblii MomMeHT Bpemern (PITR). 31o
MOXHO cZienaTb OAHUM U3 CrieAyHLLMX Croco6oB:

o [Npwu HacTpoiike ak3emnnApa Ha cepsepe. 3a noapo6HON MHdopMaLren
obpaTtuTtech K opuLManbHoi AokymeHTauuu Postgres Pro no HacTpoiike
HenpepbiBHOro apxusuposaHna WAL ana Postgres Pro Standard unu Postgres

Pro Enterprise.
o [pW HACTPOVKE BK3eMMNApa B BEO-MPUIOKEHUU.

Mpumep yctaHoBKU pg_probackup ¢ nomouwbio APT

B aTom pasaene npuseaéH npumep yCTaHOBKM pg_probackup HA CEPBEPE C
aksemnnapom CYBJ u PPEM. PexomeHayeTca npeaBapuTenibHO 03HAKOMUTLCA C

pasfaenom YcTaHoBKa v HACTPOKa CPeICTB PE3ePBHOr0 KOMMPOBAHUA 1
BOCCTaHOB/EHKA.

lMpouecc ycTaHOBKM COCTOMT U3 CrieyHoLLMX 3Tanos:
1. 3anyctute HOBbI CeaHC OT UMEHM Cynepnonb3oBaTena:
$ sudo -s

2. [lo6assTe Koy GPG Ans penosuTopus pg_probackup. [1A 3TOro MOXeT
noTpeboBaTbCA YCTaHOBKA AOMOSNHUTENbHBIX YTUINT:

# apt install gpg wget

# wget -qO - https://repo.postgrespro.ru/pg_probackup/keys/GPG-KEY-
PG-PROBACKUP | \

# tee /etc/apt/trusted.gpg.d/pg_probackup.asc

3. HacTtpoiTe penosvTopuii NakeToB:

# . /etc/os-release

# echo "deb [arch=amd64]
https://repo.postgrespro.ru/pg_probackup/deb $VERSION_CODENAME
main-$VERSION CODENAME " | tee
/etc/apt/sources.list.d/pg_probackup.list
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4. O6HOBUTE MeTaZlaHHble MeHeXepa NakeToB, YTOObI NaKeTbl pg_probackup
ObI7TM AOCTYMHBI ANF NPOCMOTPA U YCTaHOBKM:

# apt update
# apt search pg_probackup

5. YcTaHOBUTE pg_probackup:
# apt install pg-probackup-16

Bepcua pg_probackup AOMKHA COOTBETCTBOBATL BEPCUK SK3emnnapa. B atom
npumepe ucnonbsyetca sepcua 16.

Mocre yCTaHOBKM pg_probackup areHT aBTOMATUYECKU HAaWAET ero 1 coobLmT 06
3TOM MeHeKepy. 3aTem Ha cepBepe CTaHeT LOCTYMHO Pe3epPBHOE KOMMPOBaHUe.

YcTaHOBKa U HacTpoWKa cpeacTB
XYpPHaNnupoBaHUA U MOHUTOPHUHIa

XypHanvposaHue aksemnnapos CYB[ v paboTta ¢ Ux MeTpukamMu oCyLLecTBNAETCA
B PPEM ¢ NoMOLLb0 pgpro-otel -collector. HEOBXOAUMO YCTAHOBUTL pgpro-
otel-collector BPYYHYHO Ha BCeX cepBepax. 3a noapobHoi uHpopmaumen
obpaTuTeck k opuymansHor AokymMeHTauuu Postgres Pro no yctaHoBke pgpro-otel-
collector.

YCTaHOBIEHHBIN pgpro-otel -collector HEOOXOAUMO HAcTpouTb. MNpouecc
HaCTPOWKM COCTOMUT M3 CNeaytoLMX 3Tanos:

1. Hactpoiite xypHanvpoBaHvWe 3K3eMnaAapoB.
2. HacTpotiite c6op xypHanoB 1 METPUK B pgpro-otel-collector.
3. Hactpoiite otnpaBky xypHanos u Metpuk B PPEM unu BHeLWLHee XxpaHuuule.

HacTpo¥ite ypHanupoBaHue 3K3eMMNAApoB

HacTpoiite xypHanpoBaHWe ak3eMnnapoB. 3a noapobHon MHdopmauuei
oBpatuTech kK opuLManbHoit JokyMeHTalumun Postgres Pro no koHgurypauuu

cepBepa ans Postgres Pro Standard wnu Postgres Pro Enterprise. Heo6xoammo
y6eanTbCs, UTO yKasaHbl 3HaYeHUA AN CredytoLux napameTpos:

logging_collector
log_destination
log_directory

log_filename

XypHanupoBaHWe 3K3eMMNIAPOB AO/MKHO BECTUCH B GOpPMATE CSV UM JSON.

HacTpoiiTe c6op }ypHanoB U METPUK B pgpro-otel -collector

HacTpoiiTe pgpro-otel-collector Ha COOP XypPHANOB M METPHK 3K3eMNnApoB. 3a
noZpo6HoW MHPopMaLuein obpaTUTeCh K 0dULMaNbLHOM AoKyMeHTauun Postgres
Pro no HacTpoitke paboTbl ¢ XypHanamu, a Takke HacTporKe paboThl ¢ MeTpUKaMu
ANA pgpro-otel-collector

HacTtpoiite oTnpaBKy MypHanos U meTpuk B PPEM unu
BHeLHee XpaHunuLye

HacTpoiTe pgpro-otel-collector Ha OTMPABKY XYPHaNOB Y METPUK 3K3EMMNAPOB
B PPEM wnu BHelwHee xpaHunuuie. 3a noapobHoi MHdopmaumen obpatutech K

oduumanbHom AoKymeHTaummn Postgres Pro no MHTerpaumnm pgpro-otel-collector
c PPEM.

NMPUMEYAHUE

JlokanbHble xpaHunuiya npeaHasHavyeHbl Anq o3Hakomnernua ¢ PPEM. B
3KcnnyaTaluMoHHOM cpefie ¢ 60sbLUMM KONTMYECTBOM SK3eMMAPOB U
NPOU3BOAMMbBIX METPUK PEKOMEHAYETCA UCMOSb30BaTb OTAENbHbIE BHELUHWE
XpaHunuiya.

MHTerpaLIMFI C BHEWWHUMU UCTOYHUKAMU OaHHbIX

B atom pasaene onucaHbl BapnaHTbl MHTErpauun co crneayrowmmMmm BHELLHUMUA
NCTOYHUKaAMK AaHHbIX:

e WHurerpauusa c Prometheus


https://postgrespro.ru/docs/otelcol/0.3/getting-started
https://postgrespro.ru/docs/postgrespro/current/runtime-config-logging
https://postgrespro.ru/docs/enterprise/current/runtime-config-logging
https://postgrespro.ru/docs/otelcol/0.3/configuration/enable-logs
https://postgrespro.ru/docs/otelcol/0.3/configuration/enable-metrics
https://postgrespro.ru/docs/otelcol/0.3/configuration/ppem

o WHrerpauwms c Elasticsearch u APM

3a o6ei nHdopmaL et 06 apXMTEKTYpe MOHUTOPUHIa 0BpaTUTECH K pasaeny
ADXUTEKTYPA MOHUTOPHHIA.

NMPUMEYAHUE

B npumepax KoHdUrypawumi ucnonb3yroTca pasnuyHble BbiMbILLIEHHbIE
“MeHa CepBUCOB:

e example.org — OCHOBHOW AOMEH

o prometheus.example.org — cepBUC cUCTEMbl MOHUTOPUHra Prometheus

o elasticsearch.example.org — cepBuC cUCTEMbBI MOHUTOPUHIA
Elasticsearch

o elasticsearch-apm.example.org — cepsuc APM cucteMbl MOHUTOPUHIa
Elasticsearch

o postgresql-01.example.org — cepsuc CYB/[] PostgreSQL

Unterpauyma c Prometheus

MHTerpauvm C BHELLUHUMM UCTOYHMKaMK AaHHbIX Prometheus Mcnonb3yetcAa And
BO3MOXHOCTHU YTEeHUA METPUK, 3anucbiBaeMblX Tyada yTI/IJ'II/ITOI?I pgpro-otel-
collector.

NMPUMEYAHUE

BmecTo Prometheus moxHo ncnonb3oBath VictoriaMetrics, Tak kak o6a
peLUEeHWs UCTIONb3YHOT CXOXMe UHTepdeNchl And padoTbl ¢ MeTpHUKamK
(4TeHune 1 3anucb METPHUK).

ApxuTeKkTypa

MHTeI’paLlVIH BKITHOYAET B cebn cneayroline KOMNOHEHTbI:

o pgpro-otel-collector — areHT MOHWUTOPUKHra. BeinonHAeT cneayowune
QYHKLMK:
o cBop cTtatucTuku ¢ ak3emnnapos CYB[] Postgres Pro u npeo6pasosaHve B
METPUKH;
o ny6ruKauua MeTpvK Ana ux AanbHeuwero céopa cMCTEMON MOHUTOPUHIA
Prometheus.
o Prometheus — cvctema MoHWUTOpHHra. BeinonHaeT cneayrowime GpyHKLUK:
o cobupaeT MeTPHKKM C areHTOB MOHWUTOpUHra pgpro-otel-collector;
o XPaHWUT METPUKK C areHTOB MOHUTOPUHIa (COrnacHO BHYTPEHHUM
HacTpovKaM XpaHeHuA);
o npeaoctasnaetr HTTP-uHTepdeinc ana nonyvyeHnsa MeTpuk.
o PPEM — cuctema Postgres Pro Enterprise Manager. Beinonnsaet cneaytowme
OYHKL MK
o obpalyaeTca K cucTeme MOHUTOpWUHra Prometheus aAns nonyyeHna MeTpuK
ak3emnnapos CYB[;
o Ha OCHOBE METPWK NPeAoCTaBnAeT Nonb3oBaTeNto MHTepdeNc
MOHWUTOPWHra (B BUAE rpaduKoB).

HacTtpoika pgpro-otel-collector

1. BK/IOUMTE M HACTPOWTE PECUBEPLI postgrespro M hostmetrics:


https://postgrespro.ru/docs/otelcol/0.3/#:~:text=pgpro-otel-collector

receivers:
hostmetrics:
initial_delay: 1s
collection_interval: 60s
scrapers:
cpu:
metrics:
system.cpu.utilization:
enabled: true

disk: null
filesystem: null
load: null

memory: null

network: null

paging: null

processes: null

postgrespro:

max_threads: 3
initial_delay: 1s
collection_interval: 60s
transport: tcp
endpoint: localhost:5432
database: postgres
username: postgres
password: ${env:POSTGRESQL PASSWORD}

plugins:

activity:

enabled: true
archiver:

enabled: true
bgwriter:

enabled: true
cache:

enabled: true
databases:

enabled: true
io:

enabled: true
locks:

enabled: true
version:

enabled: true
wal:

enabled: true

2. HacTtpoiTe nyénukaumnio METPUK Yepes prometheusexporter U HACTPONTE
KOHBewep.

PPEM oxuzaeT, uTo MeTpHKM, Nepeaasaemele OT pgpro-otel-collector, 6yayT
UMeTb MeTKy (Nanbn) instance ¢ NOAHbIM UMeHeM (FQDN) yana u Homepom
nopTa ak3emnnapa CYB[, pasaeneHHeIMM ABOETOUMEM, HANpUMep
postgresgl_activity_ connections{instance="postgresql-
0l.example.org:5432"}

Mpumep KoHbUrypaLmu:

exporters:
prometheus:
const_labels:
instance: postgresqgl-01l.example.org:5432
endpoint: :8889
send_timestamps: true

service:
extensions: []
pipelines:
metrics:
exporters:
- prometheus
receivers:
- postgrespro
- hostmetrics

3. 3anycTuTe KONeKTop 1 NpoBepkTe NyOnMKaLmio METPUK Ha CTOPOHe
KosnexTopa:



systemctl start pgpro-otel-collector

systemctl status pgpro-otel-collector
® pgpro-otel-collector.service - PostgresPro OpenTelemetry Collector

Loaded: loaded (/lib/systemd/system/pgpro-otel-
collector.service; enabled; preset: enabled)

Active: active (running) since Thu 2025-03-20 01:18:08 MSK; 4h
13min ago

Main PID: 6991 (pgpro-otel-coll)
Tasks: 8 (limit: 3512)
Memory: 119.3M
CPU: 2min 49.311s
CGroup: /system.slice/pgpro-otel-collector.service
L6991 /usr/bin/pgpro-otel-collector --config

/etc/pgpro-otel-collector/basic.yml

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector([6991]:
{"level":"info","ts":1742422688.366656,"msg":"Setting up own
telemetry..."}

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector([6991]:

{"level":"info","ts":1742422688.367178, "msg":"Skipped telemetry
setup."}

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector([6991]:
{"level":"info","ts":1742422688.3679142, "msg" : "Development
component. May change in the
future.","kind":"receiver", "name" :"postgrespro", "data_type":"metrics"
}

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector[6991]:
{"level":"warn","ts":1742422688.3494158,"caller":"envproviderevl.16.C
n references unset environment variable", "name":"POSTGRESQIL,_ P>
Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector[6991]:

{"level":"info","ts":1742422688.4481084, "msg":"Starting pgpro-otel-
collector...","Version":"v0.3.1", "NumCPU":1}

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector[6991]:

{"level":"info","ts":1742422688.4481149, "msg":"Starting
extensions..."}

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector[6991]:
{"level":"warn","ts":1742422688.4483361,"msg":"Using the 0.0.0.0
address exposes this server to every network interface, which may
facilitate Denial of Service attack>

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector([6991]:

{"level":"info","ts":1742422688.4515307, "msg":"Starting stanza
receiver","kind":"receiver", "name":"filelog", "data_type":"logs"}
Map 20 01:18:08 postgresqgl-0l.example.org pgpro-otel-
collector([6991]:
{"level":"info","ts":1742422688.451749, "msg" : "Everything is ready.
Begin running and processing data."}

curl -s 127.0.0.1:8889/metrics |grep -c postgres
4254

4 | i

Hactpowka Prometheus

Cb6op meTpuk ¢ pgpro-otel-collector Ha cTopoHe Prometheus MoxeT BbITb HACTPOEH
pasHbiMKM cnocobamu. OanH U3 BapuaHToB — 3TO COOP Yepes CTaTUUECKyo
KOHpUrypaumto:
- job_name: pgpro-otel-collector
static_configs:
targets:

- postgresgl-0l.example.org:8889/metrics

[nsa nonyyeHua nHbopmMaLmu o Apyrx MeTogax v cnocobax cbopa obpaTuTtech K
AoKymeHTaumun Prometheus.

JononHutenbHana HacTpoika Prometheus ans Hyxa PPEM He TpebyeTcs.
HacTpovika areHta PPEM

JononHutenbHana HacTpoika areHTa PPEM He Tpebyetcs.

MNMpoBepka Hanuuua meTpuk B Prometheus

Mocne Toro, kak cBop MeTpUK ¢ pgpro-otel-collector HacTpoeH, ybeanTeck, 4To
METPUKK NonaaatoT B CUCTEMY MOHUTOPUHra. 1A NpoBepK1 MOXHO



BOCMOb30BaTbCA BCTPOEHHbBIM rpadUyeckuM MHCTPyMeHTOM Expression Browser
WK YTUANTOM promtool M3 NocTasku Prometheus.

[Mprmep NpoBepKM C NOMOLLLIO YTUAKUTEI promtool:

promtool query instant https://prometheus.example.org
'postgresqgl_activity_connections{instance="postgresql-
0l.example.org:5432"}"

Fne

o https:/prometheus.example.org — URL cny»6bl MOHUTOPHHIa
o postgresql_activity_connections{instance="postgresql-01.example.org:5432"}

— UMA METPUKH
[Mpumep oTBeTa:

postgresqgl_activity_ connections{database="postgres",
instance="postgresqgl-01l.example.org:5432", job="pgpro-otel-collector",
state="active", user="postgres"} 5

postgresgl_activity_ connections{database="postgres",
instance="postgresqgl-0l.example.org:5432", job="pgpro-otel-collector",
state="idle", user="postgres"} 10

HacTpoiika MICTOUHHMKA faHHbIX METPUK B Be6-npunomeHun PPEM

Yto6bl A062BUTb XPaHUULLE METPHK, BLINOSHATE CrieAytoLine AeNCTBUA:

1. B pasaene YMNMPABJIIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — UCTOUHMKM AaHHBIX — XpaHUAULLA METPHK.

2. B npaBoM BepxHeM yriy cTpaHuubl HaxMuTe Co3gaTh XpaHUULLe.

3. YkaxuTe napameTpbl XxpaHunuiia (noMeyeHHble 3BE3J04KON napameTpbl
ABNATCA 00A3aTENbHLIMM):

o HassaHue: npon3ssosnibHOe umA, Hanpumep Prometheus.

URL-aapec: agpec noaxkntoyeHna k Prometheus, Hanpumep
https://prometheus.example.org/select/0/prometheus.
Monb3oBartenb: MMA NOb30BaTENA, ECNU UCMONb3YEeTCA aBTopm3aLmsa.
Maponb: naposnb nosnb3oBartena, eCnu UCNonb3yeTcA aBTopusaums.
OnucaHue: Npon3BOSIbHOE ONUCAHKE.

Caenatb MCTOYHUKOM Aa@HHBIX MO YMOJUYAHUIO: OTMETLTE, YTOObI
UCMOMb30BaTb 3TO XPaHWUMMULLE MO YMOMYaHWIO Ans H0ObIX 3anpoCcoB K
MeTpuUKam.

o

o o0 o o

HoBoe xpaHunuile noasutca B Tabnuue XpaHMnuLia MeTpHK.
MNMpoBepka

1. B pasaene YMNMPABJIEHUE HasuraunMoHHon naHenu nepenanTe Ha cTpaHuly
MoHuTOpHUHT — MeTpuKH.

2. B npaBoM BEPXHEM Yriy CTPaHULbl M3 CriMcKa BbibepuTe aK3emMnnap, And
KOTOPOro B XPaHWUIMLLE ECTb METPHUKMU.

Ha ctpaHuue oTobpasaTca rpadpuky.

3. M3MEeHWTe UCTOUHMK [aHHbIX N0 YMOMYaHUIO Ha BHYTPEHHUI U yBeanTeCh, UTo
rpadukm oTobpaxarotca 6e3 oLMOOK.

UuTterpaums c Elasticsearch u APM

MHTerpayma ¢ BHELLHMMKM UCTOYHMKaMK AaHHbIX Elasticsearch ucnonbsyetca anq
BO3MOXHOCTM YTEHWA XXyPHASI0B, 3anucbiBaeMblX TyAa YTUUTON papro-otel -
collector.

ApxuTteKTypa

MHTerpauvm BKJIOUaET B cebn crneayrouime KOMMOHEHThI:

o pgpro-otel-collector — areHT MoHWTOpPUWHra. BeinonHAeT cneayowune
QYHKL MU
o cBop XypHanoB akTMBHOCTH ¢ ak3emnnApos CYB[ Postgres Pro;
o nepeaava XypHanos akTuBHocTH B cuctemy APM Elasticsearch.
o APM Elasticsearch — c1ucrema MOHMTOpPUHIA MPOVM3BOAUTENBHOCTH
npuUNoXeHnin Ha ocHose Elastic Stack. BeinonHaeT cneayoLime GyHKLnK:
o MPUHWMAET AaHHbIe OT areHTa MOHWUTOPUHra U npeobpasyeT ux B popmat
nokymeHrTa ES;


https://prometheus.io/docs/visualization/browser/
https://prometheus.io/docs/prometheus/latest/command-line/promtool/
https://prometheus.example.org
https://postgrespro.ru/docs/otelcol/0.3/#:~:text=pgpro-otel-collector

o OTnpaBnaeT npeobpasoBaHHble AaHHbIe B Elasticsearch.
o Elasticsearch — cuctema xpaHeHuAa )XypHanioB akTUBHOCTU. BbinonHaet
cneayrome PyHKLUK:
o NPUHUMAET XypHaribl aKTUBHOCTU OT CUCTEMbI MOHUTOPUHIa
NPOV3BOANTENBHOCTH NPUNOXEHWH;
o XPaHWT XypHasibl aKTMBHOCTH COMMTacHO BHYTPEHHUM HACTPOMKaMm
XpaHeHus;
o npeaocTaBnaeT uHTepdenc Ana NonyyeHUa XXypHaroB akTUBHOCTH.
o PPEM — cuctema Postgres Pro Enterprise Manager. BeinonHaeT cneaytowime
OYHKL MK
o oOBpaLyaetcs Kk cucteme Elasticsearch ana nonyyenus xypHanos
aKTUBHOCTM 3k3emnnapos CYB/;
o Ha OCHOBE XypHanoB akTUBHOCTM NpeAocTaBAAeT NonbL3oBaTento
UHTEpPdENC MOHUTOPUHIA B BUAE TEKCTOBBIX AAHHbIX.

HacTtpoika Elasticsearch

Ina nepenauv xypranos B Elasticsearch BbinonHute cneayoLue AeACTBUA:
1. YcraHoswute Elasticsearch APM server no ctTaHAapTHOM AOKYMEHTaLUK.

2. Boinonnute nnterpauuto Elasticsearch APM server ¢ Elasticsearch no
CTaHAapTHOM AOKYMeHTaLuu.

3. Hactpoite pgpro-otel-collector ingest pipeline.

3710 HE0BXOAMMO ANA COBMECTUMOCTH MOMEN IOKYMEHTOB ()KypHasIoB) CO
cxemow umeHoBanua nonew Elasticsearch Common Schema (ECS).

Mpumep HacTpoiku pipeline (o6a 3anpoca creayeT nocreaoBaTeNibHO
BbINOSHUTL B Kibana Developer Tools):

PUT _ingest/pipeline/postgrespro-otelcol-enrich-logs
{

"description": "Enrich PostgresPro Otel collector logs",
"processors": [
{
"rename": {
"if": "ctx?.labels?.message != null",
"field": "labels.message",
"target_field": "message",
"ignore_failure": true,
"ignore_missing": false,
"override": true
}
},
{
"rename": {
"if": "ctx?.numeric_labels?.pid != null",
"field": "numeric_labels.pid",
"target_field": "process.pid",
"ignore_failure": true,
"ignore_missing": false,
"override": true
}
B,
{
"rename": {
"ifm: "ctx?.labels?.error_severity != null",
"field": "labels.error_severity",
"target_field": "log.level",
"ignore_failure": true,
"ignore_missing": false,
"override": true
}
b g
{
"rename": {
nifr: "ctx?.labels?.user != null",
"field": "labels.user",
"target_field": "user.name",
"ignore_failure": true,
"ignore_missing": false,
"override": true
}
b g
{
"rename": {
nifr: "ctx?.labels?.session_start != null",
"field": "labels.session_start",
"target_field": "session.start_time",
"ignore_failure": true,

"ignore_missing": false,
"override": true



I
{
"rename": {
"if": vctx?.labels?.session_id != null",
"field": "labels.session_id",
"target_field": "session.id",
"ignore_failure": true,
"ignore_missing": false,
"override": true
}
I
{
"rename": {
"if": "ctx?.numeric_labels?.tx _id != null",
"field": "numeric_labels.tx id",
"target_field": "transaction.id",
"ignore_ failure": true,
"ignore_missing": false,
"override": true
}
I
{
"rename": {
"if": "ctx?.labels?.log_file name != null",
"field": "labels.log_file name",
"target_field": "log.file.path",
"ignore_failure": true,
"ignore_missing": false,
"override": true
}
},
{
"rename": {
"if": "ctx?.labels?.dbname != null",
"field": "labels.dbname",
"target_field": "db.name",
"ignore_ failure": true,
"ignore_missing": false,
"override": true
}
},
{
"gsub": {
"if": "ctx?.service?.node?.name != null",
"field": "service.node.name",
"target_field": "host.name",
"pattern": ":.+$",
"replacement": "",
"ignore_failure": true,
"ignore_missing": false
}
I
{
"remove": {
"field": [
"observer.version",
"observer.hostname",
"service.language.name"
7
"ignore_failure": true
}
I
{
"remove": {
"field": "agent.version",
"if": "ctx?.agent?.version == \"unknown\"",
"ignore_ failure": true
}
}
]
}
PUT _ingest/pipeline/logs-apm.app@custom
{
"processors": [
{
"pipeline": {
"name": "postgrespro-otelcol-enrich-logs"

HacTpovika pgpro-otel-collector



1. Brmtounte M HacTponTe pecusep filelog.

Mpumep HacTpoiku pecusepa AnA cLleHapua, Koraa xypHansl PostgreSQL
dopmupytotea B popmate JSON:

receivers:
filelog:
include:
- /var/log/postgresgl/*.json
operators:
- parse_ints: true
timestamp:
layout: '%Y-%m-%d %H:%M:%S.%L %Z'
layout_type: strptime
parse_from: attributes.timestamp
type: json_parser
- field: attributes.timestamp
type: remove
retry_on_failure:
enabled: true
initial_interval: 1s
max_elapsed_time: 5m
max_interval: 30s
start_at: end

2. HacTtponTe npoueccopsi:

processors:
attributes/convert:

actions:

- action: convert
converted_type: string
key: query_ id

resource:

attributes:

- action: upsert
key: service.name
value: postgresqgl

- action: upsert
key: service.instance.id
value: postgresqgl-0l.example.org:5432

Fne:

o o06AsaTenbHOE MOoNe service.name — KHOY /19 UMEHOBaHMUSA NOTOKA
AaHHbIX (data stream) M KaKk CeACTBUE UHAEKCOB;

o 06A3aTesibHOE MOMe service. instance.id — KIOY ANA MAEHTUDUKALNUK
aK3emMnnApa;

o anaxypHanos B JSON ¢opmarte, o6sasaTensHan KoHBepTayus nona
query_id B CTPOKY, TaK KaK Y4C/OBOE 3HAYEHNE HEKOPPEKTHO
otobpaxaetcsa B ES.

NPUMEYAHUE

CnenyeT 0TMETUTb CTPYKTYPbI AaHHbIX BHYTpK Elasticsearch, B koTopbix
OyayT XpaHUTbCA KypHanbl. na xpaHeHUs AaHHbIX UCMOMb3YTCH TaK
HasblBaeMble «MOTOKW» (data streams). LieneBoit noTok BeibupaeTca
aBTOMaTUYEeCKU U UMeeT PopMarT logs-apm.app.<service.name>-
<namespace>. 3HAYEHUE service.name YKa3blBAETCA B KOHPUrypaLmm
KOJIJTIEKTOpA B CMUCKE processors.resource.attributes 31IEMEHTOM
key: service.name. 3HAUEHUE namespace OnpeaendaeTca 3/1IeMeHTOM C
KITHOYOM service.environment. B npuBeAEHHON KOHPUIypaLmmn OH He
nepeaaérca, NO3TOMy NOACTABMNAETCA 3HAYEHME MO YMOTYAHUIO default.
Takum 06pasomM Npu UCMONb30BaHUK NPUBEAEHHOW KOHPUrypaLmm
XXypHanbl akTUBHOCTH 6y.£lyT XPaHUTBCA B NOTOKE C UMEHEM logs -
apm.app.postgresqgl-default.

3. HacTtpovite oTnpaeKy S10roB Yepes otlphttpexporter U HACTPOWTE KOHBEWEP:


https://www.elastic.co/guide/en/observability/current/apm-data-streams.html

exporters:
otlphttp/elastic_logs:
compression: gzip
endpoint: https://elasticsearch-apm.example.org
tls:
insecure_skip_verify: false

service:
extensions: []
pipelines:
logs:
receivers:
- filelog
processors:
- resource
- attributes/convert
exporters:
- otlphttp/elastic_logs

4. 3anycTuTe KOMMEKTOP M NpoBepkTe NyOnMKaLmMio METPUK Ha CTOPOHE
Konnekropa:

systemctl start pgpro-otel-collector

systemctl status pgpro-otel-collector
® pgpro-otel-collector.service - PostgresPro OpenTelemetry Collector

Loaded: loaded (/lib/systemd/system/pgpro-otel-
collector.service; enabled; preset: enabled)

Active: active (running) since Thu 2025-03-20 01:18:08 MSK; 4h
13min ago

Main PID: 6991 (pgpro-otel-coll)
Tasks: 8 (limit: 3512)
Memory: 119.3M
CPU: 2min 49.311s
CGroup: /system.slice/pgpro-otel-collector.service
L6991 /usr/bin/pgpro-otel-collector --config

/etc/pgpro-otel-collector/basic.yml

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector[6991]:

{"level":"info","ts":1742422688.366656, "msg":"Setting up own
telemetry..."}

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector[6991]:
{"level":"info","ts":1742422688.367178, "msg" :"Skipped telemetry
setup."}

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector[6991]:
{"level":"info","ts":1742422688.3679142, "msg" : "Development
component. May change in the

future.","kind":"receiver", "name":"postgrespro", "data_type":"metrics"
}

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector[6991]:

{"level":"warn", "ts":1742422688.3494158, "caller":"envprovider@vl.16.C
n references unset environment variable", "name":"POSTGRESQL_ P>
Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector[6991]:
{"level":"info","ts":1742422688.4481084,"msg":"Starting pgpro-otel-
collector...","Version":"v0.3.1", "NumCPU":1}

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector[6991]:

{"level":"info","ts":1742422688.4481149, "msg":"Starting
extensions..."}

Mmap 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector[6991]:

{"level":"warn", "ts":1742422688.4483361, "msg":"Using the 0.0.0.0
address exposes this server to every network interface, which may
facilitate Denial of Service attack>

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector([6991]:

{"level":"info","ts":1742422688.4515307, "msg":"Starting stanza
receiver","kind":"receiver", "name":"filelog", "data_type":"logs"}
Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector[6991]:
{"level":"info","ts":1742422688.451749, "msg" : "Everything is ready.
Begin running and processing data."}

Map 20 01:18:08 postgresgl-0l.example.org pgpro-otel-
collector[6991]:

{"level":"info","ts":1742422688.6523068, "msg":"Started watching
file","kind":"receiver", "name":"filelog", "data_type":"logs", "componer
-2025-03-20.json"}

1 | i

HacTpovika areHta PPEM




JononHuTenbHan HacTpoiika areHta PPEM He TpebyeTcs.
MNMpoBepka Hanuuua MypHanos B Elasticsearch

[Mocne Toro, kak oTnpasKa XypHanos u3 pgpro-otel-collector B Elasticsearch
HacTpoeHa, y6eanTech, YTO METPUKK MONaAatoT B CUCTEMY XPAHEHUA XyPHATOB.
JnAa npoBepK# MOXXHO BbINOMTHUTL 3aMNpPOC K XPaHUIIULLY C MOMOLLbIO YTUANUTLI curl.
Mpumep 3anpoca:

curl -s -XGET "https://elasticsearch.example.org:9200/logs-
apm.app.postgresqgl-default/_search?size=10" -H 'Content-Type:
application/json' -d'

{

"_source": ["message","service.node.name","@timestamp"],
"sort": [
{ "etimestamp": "desc" }
1,
"query": {
"bool": {
"filter": [

{ "term": {"service.node.name":"postgresql-
0l.example.org:5432" }1}]

. https://elasticsearch.example.org:9200——lJRL.CMCTeMbIXpaHeHMH

XypHarnos;

e logs-apm.app.postgresgl-default — Ha3BaHue NoToka (data stream) ana
NOUCKA,;

o size=10 — pa3vep BbIOOPKH;

e " source": ["message",'"service.node.name","@timestamp"] —

3anpalumBaemble None.
lMpumep oTBeTa:

{
"took": 18,
"timed_out": false,
"_shards": {
"total": 11,
"successful": 11,
"skipped": O,

"failed": 0
},
"hits": {
"total": {
"value": 10000,
"relation": "gte"

i

"max_score": null,

"hits": [
{

"_index": ".ds-logs-apm.app.postgresqgl-default-2025.03.19-
000379,

"_id": "gmuArJUB2PKtied7RffA",

"_score": null,

"_source": {

"message": "checkpoint complete: wrote 2038 buffers (16.6%); 0

WAL file(s) added, 0 removed, 10 recycled; write=269.563 s, sync=1.192
s, total=270.962 s; sync files=246, longest=0.677 s, average=0.005 s;
distance=162419 kB, estimate=174180 kB; 1lsn=6/62000850, redo
1lsn=6/583C4DD8",

"@timestamp": "2025-03-19T03:44:01.3362",

"service": {

"node": {
"name": "postgresgl-0l.example.org:5432"

}
i

"sort": [
1742355841336

HacTpoWka uctTouHuKa AaHHbIX ypHanos 8 PPEM Ul

Yto6bl A062BUTb XPaHUULLE XYPHAIIOB, BLINOMTHUTE CrieAytoLine AeNCTBUA:



1. B pasaene YINMPABJNEHUE HasurauvMoHHOM naHenu nepenanTe Ha cTpaHuly
UHdpacTpykTypa — UCTOUHMKM AaHHbIX — XpaHUAULa cOOBLYEeHUN.

2. B npaBoM BepxHeM yriy cTpaHuubl HaxMuTe Co3gaTb XpaHUnuLe.

3. YKaxuTe napameTpbl XpaHuiuiya (moMeyeHHble 3BE3404KON napameTpbl
ABNATCA 00A3aTENbHLIMM):

o HasBaHwue: nponssonbHoe nwvia, Hanpumep Elasticsearch.

o URL-agpec: aapec noaxntoyenus K Elasticsearch, Hanpumep
https://elasticsearch.example.org.

o UHpekc Elasticsearch: nvis nHaekca (notoka), kotopbii 6yaet

1cnonb3oBaTbCA ANA NMOUCKOBLIX 3aMpOCOB, CreAyeT yKkasaTh logs -

apm.app.postgresqgl-default.

MNonb3oBarenb: MMA NONb30BATENA, ECNIU UCNONb3YETCA aBTOPU3aLUA.

Maponb: naponb nonb3oBaTend, eCin MCNONb3yeTcA aBTopusaLms.

OnucaHue: NPon3BOJIbLHOE OMUCaHKE.

CaenaTb UCTOYHUKOM AaHHbIX MO YMOAYAHUIO: OTMETLTE, YTOObI

MCMOMb30BaTb 3TO XPaHWUMMLLE MO YMOMYaHMIO Ans H00bIX 3anpocoB K

XypHanam aK3eMnapoB.

o o0 o o

HoBoe xpaHunuiie noasutcA B Tabnuue XpaHunuiia MeTpHK.
MNposepka

B pasaene YNPABIEHUE HasuraymMoHHOM naHenu nepenanTe Ha CTpaHuLy
MoHuTopuHr — YypHan coobuieHun.

Ha ctpaHuue oTobpasaTca xypHansl ak3emnnapos CYB/,.

Ucnonb3oBaHue PPEM

Bxoa B BeO-npusnomeHne

B Be6-npunoxeHue MoXHO BOWTH nocrne ycTaHosku PPEM.
Yto6bl BOWTH B BEO-NPUSIOXKEHWE, BBINOSHATE CNEAYIOLIME AENCTBUA:

1. B anpecHoi cTpoke 6pay3epa BBEAUTE CETEBOM aApeC cepBepa, Ha KOTOPOM
yCTaHOBNEH MeHemkep. [JononHUTENbHO MOXeT noTpeboBaTbea yKkasatb
HOMep MopTa, Ha KOTOPOM CepBep NPOC/YLLXBAET BXOAALLME NOAKIOUYEHHA.
Ecnv B cetu HacTpoeHa cnyx6a DNS, MoXHO BBeCTH ceTeBoe MMs cepBepa.

CeTeBo# aapec 1 Homep nopTta cepBepa MOXHO yKasaTtb B KOHPUrypaLunoHHOM
cpaﬁne MeHeXepa ppem-manager.yml C MOMOLLbHO NapamMeTpoB
http.server.address U http.server.port.

2. Ha CTpaHule aBTopu3almn BBeanTe JIOrTMH 1 Naposib, NOC1e Yero HaXxxMmuTe
ABTOPU3ALMUA. Mpu nepsom BXoAe B BEO-NPUNOXKEHWE UCMONb3YiHTE
nonb3oBartenia No ymMmon4aHUo C JIOTMHOM admin U NAPOJZIEM admin.

OTkpoeTca ctpaHuua MmasHana B pasaene YINPABJIEHUE HasuraunMoHHOW naHenu.

PeKOMeHAyeTCH BbINOJTHUTb cneayoLuine AencTBua nocne nepBoOro exo4a B BeO-
NPUoXeHue:

o OTpeaakTupyiTe nosb3oBaTensa no yMonyaHuio C NIOTMHOM admin M U3MEHWUTE
€ro naporb.
o Cospaiite AnA cebs oTAENbHOrO Nonb3oBaTens.

UHTepdeiic BeO-npunomeHuns

B atom pasaene onucaHbl cneayrolme arieMeHTbl VIHTep(])eVIC& Beé-l’lpVIJ'IO)KeHVIﬂI

o [NaBHaA cTpaHunua
e HaBurauvoHHan naHenb

o [laHenb MHCTPYMEHTOB



MaHenb MHETPYMEHTOB

HaBuraumoHHan naHens  [CHINN  occo coosumun

nasHas cTpaHuua

maBHaA cTpaHuLUa

Mocne BxoAa B BEB-NPUNOXEHUA aBTOMATUYECKKU OTOOpaxaeTca rnasHasn
CTpaHuua ¢ ocHoBHOM MHGopmMauunen o PPEM. Ha rnaesHom cTpaHuue
oTobpaxatoTca cneaytoLyme 6510ku:

OK3EMMIIAPDI: no3BonaeT NnepeinTi K ynpaBneHuio aKk3emnagapamu.

KINACTEPbI: nossonAeT nepenTy K ynpasneHuio Knactepamu.

BA3bl JAHHbIX: no3BonaeT nepeiTH K ynpaBneHuio 6asamMu AaHHbIX.

OBLLWN PASMEP B oTobpaxaeT 06Kt 06bem NamMaTH, 3aHUMaeMbIi

BCceMU Hazamu AaHHbIX.

o MOCNEAHUE YBEAOMITEHUA: oTo6paxaeT Tpu nocreAHNX yBELOMIIEHUS,
nonyyeHHole ot PPEM.

o« NOCNEAHUE COOBLLEHUA: oToBpaxaeT nocreaHne coobLyeHna xypHana.

UTo6bl NPOCMOTPETb MOMHBbINA XypHan coobLeruit, Haxvute MEPEUTU B

YPHAN COOBLUEHWI.

HaBurayuoHHan naHenb

HaBurauus no ctpaHuuam BeG-npunoXeHUa oCyLLECTBNAETCA C MOMOLLbHO
HaBWray1oHHow naHenu. MNpu nepexoae Ha cTpaHWLy crnpasa oToOpaxaeTtca eé
COAEePXKUMOE.

HeKOTOpre CTpaHuLUbl coaep)aTt BJIOXEHHble CTPpaHWLbl. Ecnu Bbl nepexoanTe Ha
CTpaHuUy, KOTopaA COAEPXUT BJTOXEHHbIe CTPaHWLUbIl, 3TU CTPaHULbI TaKXe
0T06p8)KaPOTCF| B HaBMrayMOHHOW NaHenu.

YUT06blI CBEPHYTL UMW PasBepHyTb HaBUraLMOHHYHO NaHerb, B HKHEN YacTy

HaBWUraLWMOHHOM NaHenu HaxMuTe CBEPHYTb UMM HAXKMWTE Ha 3HAYOK
d
pasesopauuBaHua .

Bbl MOXETe NepeinTv Ha rmaBHyk CTpaHuLy, HaXoAAChk Ha NBOK CTpaHuLe, Haxas
Ha norotun PPEM B BepxHel yacTi HaBurayMoHHOM NaHesu.

MaHenb MHCTPYMEHTOB

Mpu nepexoae Ha nobyto cTpaHuLy BEB-NPUIIOKEHNS B BEPXHEW YacTh CTpaHUL bl
oTobpaxaeTcs naHenb MHCTPYMEHTOB. C MOMOLLbIO MaHeNU MHCTPYMEHTOB MOXHO
BbINOMHUTL CrieaytoLve AeHCTBuA:

o Haitn komnoHeHT PPEM, BBEAA €ro ums B Nosie noucka.

. nepeKJ'I}O'-IVITbCH Mexay TeMamu Beé-l‘IpVIJ'IO)KeHVIHZ

o YT0Obl NEPEKTOUNTECA HA TEMHYIO TEMY, HXKMUTE Ha 3HAYOK JTyHbl S .

-

o YTo0bbI NepeKkiuyYnuTbCA Ha CBETYHO TEMY, HXXMUTE Ha 3HAYOK CO/THUa B ‘-.

o M3MeHUTb A3bIK BEO-NPUITOXKEHNS:

o YTOObl MBMEHUTL A3LIK HA AHITIMICKUIA, BolbepuTe AHFTUMCKUIA
BblNagaroLLero cnucka.

o «~ B
o YTOObI M3MEHUTb A3bIK Ha PYCCKUit, BbibepuTe Pycckun = us
BbiNaJatoLLero crucka.

o [lpocMoTpeTh yBeAOMNEHUA, NonyyeHHble oT PPEM, HaxxaB Ha 3Ha4oK

a)

KOMOKosMbYMKa = . YT0ObI OTMETUTH BCE YBEAOMIIEHWSA KaK MPOYMTAHHbLIE, B
MeHI0 HaxmuTe MpountaTb BCE.



o [NpocmoTpeTh ponu, HazHaYeHHbIe Ballen yUETHOW 3anucu, HaBeas Kypcop Ha
MMS Nonb3oBaTens.

& ->
o Buifitn n3 Beé-I'IpMJ'IO)KeHVIFI, Ha)KaB Ha 3HA4YOK BblXxoAa E o

HacTtpouka cuctemsl

B atom pasaene onvcaHo, Kak NPOCMOTPeTb CBOAHYO MHdopmaumio 0 PPEM, a

TaKkxe Kak ynpaeliATb areHtaMu U TeraMu.

MpocmoTp cBoaHOM UHPOpMmaLun o PPEM

YTo6bl NPpOCMOTPETL CBOAHYHO MHPopMaLuio o PPEM, B pasaene CUCTEMA
HaBUrauMoHHOM NaHenu nepenante Ha ctpanuuy O PPEM.

OtobpasaTca cneaytoLime 6noku:

o Mnardopma: nHdopmayma o cepsepe, Ha KOTOPOM YCTAHOBMEH MEHEIKEP.
OtobpaxatoTca cneaytoLue napameTpsl:

Platform: apxutexrtypa LIl cepsepa.

Kernel: Bepcusa aapa Linux cepsepa.

System: BepcvA onepaLnoHHO CUCTEMbI, YCTAHOB/IEHHOM Ha cepBepe.
Nodename: FQDN cepsepa.

o
o
o
o
o MeHemwep: nHpopmauua o meHemxepe. OToBpaxatoTca crneaytoLme

napameTpbi:

o Version: Bepcua MeHexepa.
o Configuration: nyTb K Katanory Ha cepBepe, B KOTOPOM pasmeLléH
KOHOUrypaunoHHbIM dain MeHeaxepa ppem-manager . yml.

o Penoautopui: nHpopmauma o penosautopun. OToBpaxarotca creayroLime
napameTpsbi:

o Version: Bepcua penosnTopuA.
o Connection: cTpoka noakntoueHus K 6ase AaHHbIX PENO3UTOPUSA.

o lMonesHble CCbINKK: CChINIKK HA 0P uLManbHyto AoKyMeHTaumo Postgres Pro.
Yto6bl 06HOBWTL CBOAHYHO MHdOpMaLuuto o PPEM, B npaBom BepxHeM yriy

S
CTpaHuLbl HaxXMUTe OBHOBUTL AaHHble *~ .

AreHTbl

B aTom pasaene onucaHo, kak ynpasnATe areHTaMu, ¥ NpUMBeAEHb! CreaytoLme
UHCTPYKLMK:

Cospanue areHta
[MpocmoTp areHTos
PenaxktnpoBaHue areHta
YnaneHue areHTa

3a noapobHoi MHdopMauuen 06 areHTax obpaTuTech K pasaeny ApXUTEKTypa.
CospnaHue areHTa

Mocre ycTaHOBKM Ha cepBepe areHT aBToMaTUyecku cosaaétea B BeO-
NPUNOXeHWKU. ECrin 3TOro He NPOM30LLSIO0, areHT MOXHO CO3AaTh BPYYHYHO. AreHT
HEBO3MOXHO CO3AaTb BPYYHYH, ECITM OH NPEABAPUTENBHO He Bbifl yCTaHOBIEH Ha
cepsepe.

Ytobbl cosaaTtb areHT, BbINMOJTHUTE crneaywLimne AencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHdppacTpyKTypa — AreHTbl.

OtobpasuTca Tabnuua areHToB.
2. B npaBom BepxHeM yrny cTpaHuuybl Haxvunte JJOBABUTb AFEHT.
OTKpOETCA OKHO CO3ZaHMA areHTa.

3. Ykaxute noapo6Hyto MHPOPMALMIO O HOBOM areHTe (MoMeUYeHHbIe 3BE30UKO
napameTpbl ABNAOTCA 0053aTENbHLIMM):



o HasBaHue: YHUKaNibHOE UMA areHTa.

o XOCT: ceTeBOM aapec cepBepa, Ha KOTOPOM YCTaHOBEH areHT. CeTeBow
aapec cepsepa MOXHO HaWTW, BBEAA €ro B Nosie NouckKa.

o MMopT: HoMep nopTa, Ha KOTOPOM CEPBEP MPOCTYLLMBAET BXOAALLME
MOAKITIOYEHMA.

o [poToKon: NPOTOKOS, UCNOMb3yEMbI areHTOM. Bo3MOXHble 3HaueHuA:

= http. 310 3HaueHne No ymonuaHuo.
= https.

NMPUMEYAHUE

Ha ocHoBaHuv napameTtpos XocT, MopT v NMpoToKon aBTomMaTuyecku
dopmupyetca URL ana noaknoveHna areHTa K MeHeaxepy.

4. Haxvmmte COXPAHUTD.

AreHT 6yﬂeT co3ZaH M NoABMTCA B Tabr1Le areHToB.
MpocmoTp areHTOB

YTo6bl NpoCMOTPETL areHThl, B pasaene YMPABITEHUE HaBurauuoHHoi naHenu
nepenanTe Ha cTpanuly UH¢ppacTpykTypa — AreHTbl.

OtoBpasutca Tabnuua areHToB COo CreaytoLnmMu cTonduamu:

o AreHT: yHUKanbHoe UMA areHta. Ecnu areHT 6bin cosaaH B BEO-NPUNOXEHNUH
aBTOMaTUYeCKU, UMA reHepupyeTCcA Ha OCHOBaHMM UMEHU XOocTa cepeepa, Ha
KOTOPOM YCTaHOBJIEH areHT.

CreBa 0T UMeHM areHTa oToOpaxxaeTcs MHAMKATOP ero cTaTtyca. Mpu
HaBeAeHWM Kypcopa Ha UMs areHTa oToOpaxxaeTca cam ctaTyc. BoamoxHble
cTatychl:

online: areHT paboTaer LWTaTHo.

stopped: CNyx06a areHTa Obina ocTaHoBeHa.

unknown: CTATYC areHTa Hen3BeCTeH.

not_responding: He yAaéTcA CBA3ATLCA CO Cry)XOO0W areHTa.

o o0 o o

3HaueHna B 9TOM cTonbLe MOXHO GUNLTPOBATL U COPTUPOBATL C MOMOLLILHO
COOTBETCTBYIOLLMUX 3HAYKOB.

o URL: URL ansa noakntoueHus areHTa K MeHemxepy. 3HaueHusa B 3Tom ctonbue
MOXHO GUILTPOBATL C NMOMOLLbIO COOTBETCTBYIOLLEro 3HauKa.

o Kniou ayTeHTUdUKALMK: KITHOY, KOTOPLIW areHT UCMonb3yeT AnA
ayTEHTUPUKALMM NPU NOLKIHOUEHUU K MeHeKepy. Koy ayTeHTUdUKAL MK

MOXXHO CKOMUpoBaTb UK NPOCMOTPETb, HAXKaB CKOHMpOBaTb KJiro4 @ nnu

©

Ha 3Ha4YOoK nNpocMoTpa PAAOM C HUM.

o Bepcwus: Bepcua areHta. Ecniv Bepcus areHTa oTniMuaeTcs oT BEPCUn
MeHeaxepa, oTobpaxaeTcA COOTBETCTBYIOLEE NPeaynpexaeHue.

o JlelCTBUA: AeWCTBUA, KOTOPLIE MOXHO BbINOSHUTL C areHToM. 3a noapo6HoM
MHPOpMaLen 0 AEHCTBUSAX C areHTamu 00paTUTECH K APYTMM MHCTPYKLMAM B
3TOM pasgaerne.

C Tabnuuen areHTOB MOXHO BbINOMHUTL CrieayroLLMe AeNCTBUA:

o YT0O6bI 06HOBUTL TabnNMLy, B NPAaBOM BEPXHEM YTy CTPaHULbI HAXKMUTE

~
O6HOBUTb AaHHble *~ .
o YT0BLI COPOCHTL BCE PUMLTPLI, B MPABOM BEPXHEM Yry CTPaHULibl HAXMUTE
C6pocutb pUnbTPLI.

PepnaktupoBaHue areHTa

Mo ymonuaHuio areHTbl aBToMaTU4Yeckn 0BHOBNAIT MHOpMaLMio o cebe
BHECEHHbIE BaAMW U3MEHEHUA CO BpemMeHeM nepesanncbiBaoTCA. ABTOMaTHYECKOE
0BHOBNEHNE MOXHO OTKOUUTL. [ 3TOro B KOHPUrypaLMoHHOM daisie areHTa
ppem-agent.yml AS1A NapamMeTpa collectors.instances.disabled YKaXUTE
3Ha4YeHue true.

YT006bI OTpeAaKTUpoBaThb areHT, BbIMO/IHUTE creayoLline AencTBuA:

1. B pasaene YMPABJNEHUE HasurauMoHHOM naHenu nepenanTe Ha cTpaHuuy



UHppacTpyKkTypa — AreHTbl.
OtobpasnTca Tabnuua areHToB.
]
2. Haxwvute PepakTupoBaTb 4 PAZLOM C areHTOM, KOTOPbI HE0BX0ANMMO
0TpeAaKTupoBarTb.
OTKpOEeTCA OKHO PeAaKTMPOBaHWA areHTa.
3. UNameHnTe napameTphbl areHTa.
4. Haxmute COXPAHUTD.

AreHT ByneT oTpeJaKTMpoBaH, U3MeHeHUA oToOpasnaTca B Tabnuue areHToB.
YnaneHue areHTta

YTo0bI YAannTb areHT, BbIMOJTHUTE creayLuime AencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHdpacTpyKTypa — AreHTbl.

Oto6pasuTca Tabnuua areHToB.

2. HaxmuTe Yaanutb O PAAOM C areHTOM, KOTOpPbI He0OX0AUMO YA UTb.
OTKpOETCA OKHO yaaneHua areHTa.
3. Haxwvute YOAIAUTD.
AreHT GyzeT yaanéH u nepectaHeTt otTobpaxartbcs B Tabnuue areHToB.
NMPUMEYAHUE

Mocne ynaneHusa areHTa U3 BeO-NpUNoOXeHWs Takke HeoOX0aNMO
0CTaHOBWTb Cry)O0y areHTa v yaanuTb areHT Ha cepsepe. B npoTuBHOM
crnydae areHT cHoBa OyaeT aBTOMAaTUYECKM CO3aH B BEO-NPUITOKEHUM.

Teru

Tern — ato YHUKaNbHble METKW, KOTOPble MOXHO Ha3HadaTb 3K3emMnadapam rnpu
CO34aHnn U peaaKTUpoBaHUKN SK3EeMNIAPOB. 3K3eMI'IJ'IFIpr MOXHO ¢unbLTpPoBaTh N0
Ha3HA4YeHHbIM Teram.

B aTom pasaene onucaHo, kak ynpasnATe Teramu, 1 NpuBeAeHbl creaytolue
UHCTPYKLMK:

Cospnanue Tera
[MpocmoTp Teros
PenaxktnpoBaHue Tera
YnaneHue Tera

CospnaHue Tera

YTo6bl co3aaThb Ter, BLIMNOHUTE cneaytoiine AencTBuA:

1. B pasaene CUCTEMA HaBurayMoHHOM NaHenu nepernanTe Ha CTpaHuLy
HacTtpoWku.

OtobpasnTca Tabnuua Teros.
2. B npasom BepxHem yray ctpaHuubl Haxvnmte JJOBABUTD TET.
OTKpoeTCcA OKHO co3aaHuA Tera.

3. Ykaxute noapobHyto MHdOPMaLMo O HOBOM Tere (MoMeUYeHHble 3BE3A0UKOM
napameTpbl ABNAOTCA 00A3aTENbHBIMM):

o OnucaHue: KpaTKoe onucaHue Tera.
o OTo6pamaemoe UMA: yHUKAIIbLHOE MM Teral.

4. Haxvmte COXPAHUTD.

Ter Byaet cosnaH 1 noABUTCA B Tabnuue Teros.
MpocmoTp Teros

Ytobbl npocmoTpeTh Teru, B pasaene CUCTEMA HaBurayvMoHHOM naHenu



nepenanTe Ha cTpaHuly HacTpoWku.
Oto6pasuTca Tabnuua TEros Co CNeayrLLMMK CToN0LamMm:

o OnucaHue: kpaTKoe onucaHue Tera. 3HaYeHWs B 3TOM cTonbLe MOXHO
GunbLTPOBaTh C MOMOLLIbHO COOTBETCTBYHOLLIENO 3HAYKa.

o OToOpamaemMoe UMA: yHWKAbHOE MMS Tera.

o JlefCTBUA: AE/CTBUA, KOTOPLIE MOXHO BbINOMHUTL C TEroM. 3a NoApoOHOW
MHpOpMaLMel 0 AeHCTBUAX C TeramMmu obpaTUTeCh K APYruM MHCTPYKUUAM B
39TOM pasaene.

C Tabnuuei TeroB MOXHO BbINOSHUTL CrieaytoLme AeUCTBUA:

o YT0ObI U3MEHWUTL WMPHHY cTONBLA, NOTAHWUTE Ero rpaHuLy ¢ NOMOLLbIO MbILLIK.
o UT06bI 06HOBUTL TABNULY, B NPABOM BEPXHEM YITly CTPAHULbI HAXKMUTE

~
O6HOBUTL AaHHble *~ .

o YT06bl COPOCHTL BCE DUILTPBI, B NPABOM BEPXHEM YrITy CTPaHMULbI HAKMUTE
C6pocutb pUnbTPLI.

PenaktupoBaHue Tera

YT00bI oTpeaakTupoBaTh Ter, BbINOMTHUTE creayroLmne AEenCTBuA:

1. B pasnene CUCTEMA HasurayMoHHOM NaHenu nepenanTe Ha CTpaHuLy
HacTtpo#ku.

OtobpasuTca Tabnuua Teros.

&
2. HaxmunTe PegaktupoBaThb 4 PAAOM C TErom, KOTOpblit HE0BX0AMMO
0TpedaKkTUpoBaTh.

OTKpoeTCA OKHO pefaKTMpoBaHuA Tera.
3. UameHuTe napameTpsl Tera.
4. Haxvmmte COXPAHUTD.

Ter GyneT oTpenaKTMpoBaH, U3MeHeHUs 0OHOBATCA B TabnuLe TEros.
YnaneHue Tera

NPEAYNPEXIOEHUE
Mocne ynanexua tern Hemb3A BOCCTAHOBUTD.
YToOBbl yaanuThb Ter, BbINOHUTE CeayoLe AedCTBHUA:

1. B pasnene CUCTEMA HaBurayMoHHOM NaHenu neperianTe Ha CTpaHuLy
Hactpouku.

OtobpasuTca Tabnuua Teros.

2. Haxwmute Ypanutb O PAAOM C TEFOM, KOTOPbIA HEOOXOAUMO yAaNUTb.
OTKpoeTCA OKHO yAaneHusa Tera.
3. Haxwute YOANUTD.

Ter 6yneT ynanéH v nepectaHeT oToBpaxaTbca B Tabnuie Teros.

Monb3oBaTtenu PPEM

Monb3oBatenu ynpaenatT PPEM ¢ nomoLlybto Be6-npunoxerus. Mpu
HeoBX0AMMOCTH Nosb30oBaTesei MOXHO 00bEANHATL B rpynnbl AN
LieHTpasIM30BaHHOrO ynpaBneHus.

YpoBeHb A0CTyna Nonb3oBaTtenen K pasnnyHbIM onepauvam onpeaenaeTca
ponamu. Kaxkaaa ponb umeeT npeaonpenenéHHblii Habop npusunernid. Ponu
MOXHO HasHauyaTb Kak OTAeNbHbIM NOb30BaTENAM, TaK U rpynnam.

3a noapobHOM MHpOPMaLMer 0 ponfax v NpuBKUeruax obpaTuTecs K pasaeny

Ponesaa moaenb aoctyna (RBAC).

B aTom pasaene onucaHo, kak ynpasnATe NONb30BATENAMM M [PYNNamMu, a Takke
npvBeAeHa MHdOPMaLMA O CYLLECTBYHOLLMX DONAX U NPUBUIIETUAX.
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anaBneH ue noJsib3oBaTesIAMU

B aTom pasaene onucaHo, kak ynpasnATe NOb30BaTENAMM, U NPUBEAEHbI
cneayoLme UHCTPYKLUK:

CosnaHuve nons3osarensa
MpocmoTp nonb3oBaTenem

PenaxktnposaHve nonb3osarena
YnaneHuve nonb3oBarens

Cos3pgaHue nonb3oBartens

Ytobbl co3aaTtb nonb3oBartesnd, BbINONHUTE cneayrLline AencTBuA:

1. B pasaene CUCTEMA HaBurayMoHHOM NaHenu neperianTe Ha CTpaHuLy
MNonb3oBartenu.

Ortobpasutca Tabnuua nonb3osatenen.
2. B npasom BepxHem yrny ctpanuubl Haxvute JOBABUTb MOJIb3OBATENA.
OTKpoeTCcA OKHO Co3AaHMA nonb3oBartena.

3. YkaxuTe noapobHyto MHbOPMaLMIO 0 HOBOM MOfb3oBaTeNe (MoMeUYeHHble
3BE3/104KOW NapameTpbl ABNAOTCA 00A3aTENbHLIMK):

o UmA: umA nonb3oBartens.

o damunua: Gamunua nonb3oBatens.

o M. noyTa: aapec 3. NoYThI NONb30BaTENA.

o JlOruH: norvH nonb3oBaTens AnA BXxoZa B BeO-NPUIIOXKeHHe.

o Maponb: naponb nonb3oBartena Ana BXxoAa B BEO-NpuoxeHue.
MuHUManbHasa anvMHa naponsa — 8 CMMBOSIOB.

o JIOMKHOCTb: AOHKHOCTb NOJIb30BaTeNA B BaLLEW OpraHu3aLum.

o TenedoH: Homep TenedoHa nosb3oBaTens.

o Tpynna: rpynnbl, B koTopble Byaet aobasneH nons3osatenb. Buibop
X

rpynnbl MOXHO OTMEHUTb, Ha)XaB Ha KPeCTUK pAAOM C eé UMEHEM.

Bl Takke MoxeTe A06aBUTL NONb30OBaTENA B rPYNNy Npy CO34aHnun 1
pefaKTMpOBaHWK 3TOW rPynbl.

o MpaBa Aoctyna: ponu, KoTopble ByayT Ha3HauYeHbl Nonb3oBaTento. YTobbl
HasHaunTb posb nonb3osaTento, Haxmvute JJOBABUTb POJb + u
BblOepUTE POsb U3 BbiNaAatoLLero cnvucka. Pornb MOXHO 0T03BaTh, Haxas

Ha 3Ha4YOK KOP3UHbI D pA4oM C Hen.

Jna onpefenéHHbIx ponei BolBepuTe 13 BbiNaAatoLLero crnmcka 06beKTbl, K
KOTOPbIM 3TH ponu ByayT npeaocTasnATb A0CTYN. OOBEKT MOXHO 0TO3BaTh,

Ha)KaB Ha KPeCTUK x PAZOM C ero UMeHem.

o CTaTyCZ CTaTyC A0CTyna nonib3oBartend K Be6-npwno»(eHmo nocne
cosaaHuA. BoaMoxHble 3HaueHuAa:

= JlocTyn pa3pelleH: nonb3oBaTteslb MOXeT BXOAUTb B BeG-NPUIOKeHKe.
= JlocTyn 3a6n0oKMpOBaH: NOMb30BATENHO 3anpeLLéH BXOA B BeO-
npunoxeHue. Ytobbl y nonb3osBaTens NoABUICA AOCTYN K BEO-

NPUIIOXKEHHIO, OTPEAAKTUPYITE Nonb3oBatens v Buibepute JocTyn
pa3pelUeH 13 BbinaaatoLero cnucka Crartyc.

4. Haxmmte COXPAHUTD.

Monb3oBartens 6yaeT co3aaH M NoABUTCA B TabnuLe nonb3oBaTenen.
MpocmoTp nonb3oBartenen

YTo6bl NpocMoTpeTh Nornb3oBatenei, B pasaene CUCTEMA HaBuraunoHHowm
naHenu nepenauTe Ha cTpaxuuy NMonb3oBatenu.

OtoBpasutca Tabnuua nonb3oBaTtenei co creaytowumm ctonbuamu:

o UmMAa nonb3oBatena: umsa 1 pamunua nonb3oBatend. 3Ha4yeHUs B 3TOM
cTonbue MOXHO PpUNLTPOBAThL U COPTUPOBATL C MOMOLLbIO COOTBETCTBYHOLLMUX



3HAYKOB.

o JloruH: noruH nonb3oBatens Ana BxoZa B BEO-NPUTOXEHUE. 3HaYEHUA B 3TOM
cTonbue MOXHO GUNLTPOBaTb M COPTUPOBATL C MOMOLLbKO COOTBETCTBYHOLLMX
3HAYKOB.

o Moura: agpec an. NoyThl NONbL30BaTENA. 3HAYEHWA B OTOM CTONOLE MOXHO
UNbLTPOBATL U COPTUPOBATL C MOMOLLbH0 COOTBETCTBYHOLLMX 3HAYKOB.

o JIMuHble poNK: HazHaueHHbIe NONb30BaTENO POMU. 3HAUYEHUA B 3TOM cTonbue
MOXHO PUIETPOBaTb C MOMOLLBO COOTBETCTBYHOLLMX 3HAUKOB.

o Tpynna: rpynnel, B KOTOpble A0OaBMNEH NONb30BATEb.

C Tabnuuen nonbaoBaTtesiel MOXHO BbIMOSHUTL Criedytolue AENCTBUA:
o UT06bI 06HOBUTL TABMULY, B NPABOM BEPXHEM YITly CTPAHULbI HAXKMUTE

~
O6HOBUTL AaHHble *~ .
o YT0BbI COPOCHTL BCE PUMLTPLI, B MPABOM BEPXHEM Yriy CTPaHULibl HAXXMUTE
C6pocutb pUnbTPLI.

PenaktupoBaHue nonb3oBartens

YTo0bI oTpeaakTupoBaThb Nosb3oBaTtend, BbiNosiHUTE cneayroline AencTBuA:

1. B pasaene CUCTEMA HasurayMoHHOM NaHenu nepernanTe Ha CTpaHuLy
MNonb3osartenu.

OtobpasuTca Tabnuua nonb3oBaTenen.

&
2. Haxmute PegakTupoBaTtb 4 pAAOM C Nonb3oBaTesiemM, KoTOporo
Heo6XoanMO OTPeAaKTUPOBATD.

OTKpoeTCA OKHO pelaKTMpoBaHWA Nosib3oBaTens.
3. UameHuTe napameTpbl Nosb3oBaTens.
4. Haxmmte COXPAHUTD.

Monb3oBatens ByaeT OTpeAaKTUPOBaH, M3MeHeHUsA 0BHOBATCA B Tabnuue
nonb3oBaTesnew.

YnaneHue nonb3oBaTena

MPEAYNPEXAEHUE
[Mocne ynanexua nonb3oBaTenemn Henb3A BOCCTAHOBUTD.
YTo6bl ynanuTtb nonb3oBaTensd, BbINOMHUTE Crieaytolime AencTBuaA:

1. B pasaene CUCTEMA HaBuraunoHHOW naHenu nepenanTe Ha cTpaHuuy
Monb3oBatenu.

Oto6pasuTca Tabnuua nonb3oBatenen.

2. HaxmuTe Yaanutb O pAZOM C NOnb30BaTesIeM, KOTOPOro HE0OX0ANMO
yoanutb.

OTKpOETCA OKHO yAaneHua nonb3oBaTtens.
3. Haxmute AA, YOAITUTD.
Monb3oBatenb ByaeT yaanéH v nepectaHeT oTobpaxaTbea B Tabnvue

nonb3oBaTesnen.

YnpaBneHue rpynnamu nonb3oBaTtenem

B aTom pasaene onucaHo, kak ynpasnATe rpynnamu nosb3osatesei, U NpuBeseHsb
cneayroLme UHCTPYKLMUK:

[pocmoTp rpynn nons3osarenen

CosnaHve rpynnel noab3oBarenem

[MpocmoTp nHbOpMaLmMm 0 rpynne nonb3oBaTenen
PenakTupoBaHue rpynnbl nonsb3oBaTtenew
Ynanexve rpynnbl nonb3oBarenen

CospnaHue rpynnsbl nonb3oBarenemn

YTobbl co3aaTtb rpynny nonb3oBaTenem, BbiNOHUTE cneayrwouiune OENCTBUA:



1. B pasaene CUCTEMA HaBuraunoHHOW NaHenu nepenanTe Ha cTpaHuuy
MNonb3oBarenu — Mpynnbi.

Oto6pasuTca Tabnuua rpynn nonb3osaTenew.
2. B npaBom BepxHeMm yrny cTpanuubl Haxmmute CO3AATb IPYMMY.
OTKpoeTCA OKHO CO3AaHWA rpynnbl Nonb3oBaTenen.

3. YKkaxuTte noapoOHyro MHPOPMAaLUIO O HOBOW rpynne nonb3oBaTtenen
(nomMeyveHHble 3BE30UKOM NapameTpbl ABNATCA 06A3aTeNbHbIMM):

o HassaHue: yHMKanbHOE UMSA rpynnbl Nosib3oBaTeNen.
o OnucaHue: kpaTKoe onucaHue rpynnbl Nob3oBaTesen.

o Ipynna LDAP: rpynna LDAP, koTopasa 6yaeT 0THOCKTCS K rpynne
nonb3osaTenen.

o Monb3oBaTtenu: nonb3oBatenu, kotopsie 6yayT AoGaBneHbl B rpynny.

Bbi6op nonb3oBaTens MOXHO OTMEHUTb, HaXaB Ha KPECTUK X pAaaom ¢
MMEHeM norb3oBartens.

Bbl Takke MoxeTe A06aBUTh NONb30BATENA B pynny NpU CO3AaHUM U
pefaKTMpOBaHWK 3TOro NOMb3oBaTen .

o MpaBa goctyna: ponu, KoTopble ByayT Ha3HAYEHbI rpynne
nonb3oBaTesiei. YToObl Ha3HAYUTL POSTb FPyNNe NoNb30BaTENen, HAXMUTE
JOBABUTb POJ1b + 1 BeibepuTe ponb 13 BeinaaaroLlero cnucka. Ponb

MOXHO 0TO3BaTb, Ha>aB Ha 3HAYOK KOP3UHbI D pAaaom c Hen.

[na onpenenérHbix ponei BolbepuTe U3 BbiNaAatoLero Crnmucka 00beKTbI, K
KOTOPLIM 3T pornu ByayT npeAoctaBnaTb AocTyn. OOBEKT MOXHO 0TO3BaTh,

Ha)KaB Ha KPeCTUK X PAZOM C ero MMeHem.

4. Haxmnte COXPAHUTD.

lpynna nonb3oBaTenei 6yaeT cosaaHa v noAsuTcA B Tabnuue rpynn
nonb3oBaTenen.

MpocmoTp rpynn nonb3oBarenei

YTobbl NpocMOTPETL MPynnbl Nonb3oBaTtesnei, B pasaene CUCTEMA
HaBWraunoHHOW naHenu nepenanTe Ha ctparuuy NMonb3osatenu — Mpynnbl.

OtobpasuTca Tabnuua rpynn nonb3oBaTesniei co crneayowmumu ctonbuamu:

o lpynna: yHukanbHoe uMA rpynnbl nosib3oBatenei. 3HaueHna B 3Tom ctonbue
MOXHO PUNBLTPOBATb U COPTUPOBATL C MOMOLLBIO COOTBETCTBYHOLLMX 3HAYKOB.

o OnucaHue: KpaTKoe onucaHue rpynnbl Nonb3oBaTenen.

o Ipynna LDAP: rpynna LDAP, koTopaa 0THOCHUTCA K rpynne nosb3oBartesien.

o JleNCcTBUA: AENCTBUA, KOTOPLIE MOXHO BbINOSIHUTL C rPYNMov Nosib3oBaTenen.
3a noapobHoi MHdopmaLmeln o AeHCTBUAX C rpynnamu nonb3oBaTenen
obpaTtuTech K ApyruM MHCTPYKLMAM B 9TOM paszerne.

C Tabnuueii rpynn nonb3oBaTenei MOXHO BbINOMHUTL CrieaytoLmne AedCTBUA:

e YTOObI M3MEHUTL LUMPUHY CTONBLA, MOTAHUTE €ro rpaHnLy C NOMOLLLIO MbILLW.

o YT0ObI M3MEHUTHL MOPAAOK 0TOOPaXeHWs CTONOLOB, B NPaBOM BEPXHEM YTy
Tabnuubl HaxmuTe PEOAKTUPOBATD, nocre yero B MeHto nepetaiiute
“MeHa cTonbLuoB ¢ NoMoLLbo Mbilu. CTonbel, MM KOTOPOro oToBpakaeTca
BbILLIE BCEX B MEHI0, ABNAETCA NepBbIM B Tabnuue.

o YTOObI CKPbITE MK MoKasaTb CTONOLbI, B NPaBOM BEPXHEM Iy CTpaHUL bl
HaxmuTe PEOJAKTUPOBATD, nocne yero B MEHIO A€aKTUBUPYMTE UK
aKTUBMpPYWTE NepeknodaTeny paaom ¢ UMeHamMu cTonoLoB.

o YT06bI 06HOBUTL TAbNMLY, B NPABOM BEPXHEM YTy CTPaHULbI HAXMUTE

~
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o UT00bI COPOCUTL BCE PUNLTPLI, B MPABOM BEPXHEM YTy CTPaHULbl HXMUTE
C6pocuTb PpUnbLTPSI.

MpocmoTp MHPOpMaLUU O Fpynne nonb3oBaTenen

Bbl moxeTe NPOCMOTPETb, KaKne Nnonb3oBaTesiv nobasneHbl B rpynny, a TaKkxe
Kakune rpynne HasHadeHbl poJin.

YTo6bl NPpOCMOTPETH MHGOPMALIMIO O FPyMNe NoNb30BaTENEN, BhINOHUTE



cneayrowme AencTBuA:

1. B pasaene CUCTEMA HaBuraunoHHOW NaHenu nepenanTe Ha cTpaHuuy
MNonb3oBatenu — Mpynnbi.

Oto6pasuTca Tabnuua rpynn nonb3oBaTenew.

2. HaxmuTe Ha 3HauOK TPEX BepTUKasbHbIX Touek - — lMoKkasaTb getanu
pPAAOM C rpynnoii nosib3oBaTenei, MHGOPMaLMIO 0 KOTOPOH HEOBX0AUMO
NPOCMOTPETb.

OTKpoeTCA OKHO C MHpOpPMaLWel o rpynne nonb3oBaTesne.
PenaKkTupoBaHHe rpynnbl Nonb3oBaTtenein

YTo6bl 0OTpeAaKTUpoBaTh rpynny nofb3oBaTesiei, BbINOMHUTE creaytoLue
OencTBuA:

1. B pasaene CUCTEMA HaBuraunoHHOW NaHenu nepenanTe Ha cTpaHuuy
Monb3oBsatenu — lpynnbl.

Oto6pasuTca Tabnuua rpynn nonb3oBaTenen.

2. HaxmuTe Ha 3Ha4oK TPEX BEPTUKATbHBIX TOUEK SN PepaktupoBatb paaom
C rpynmnoi nonb3oBaTesnien, KOTopy HEOOXOAMMO OTPEAAKTUPOBAaTb.
OTKpOETCA OKHO PefaKTUPOBaHWUA rpynnbl NOb30BaTENEN.

3. MameHnTe napameTpebl rpynnbl Nonb3oBaTenewn.

4. Haxmunte COXPAHUTD.

lpynna nonb3oBaTesnei ByaeT oTpeaaKkTUpoBaHa, U3MeHeHUA 0OHOBATCA B
Tabnuue.

YpaneHue rpynnsl nonb3oBatenen

NPEAYNPEXIAEHUE
Mocne ynanexua rpynnel nonb3oBaTenen Hemb3a BOCCTAHOBUTD.

Mpwu yonaneHuuu rpynnbl 406aBNeHHbIe B HEE NOMb30BaTENU HE YAANATCA, HO Y HUX
0T3bIBAKOTCA BCE POJIK, Ha3HauYeHHbIe B pamkax rpynnbl. Ecnu Tpebyetes,
nonb3oBaTenen MOXHO yaalnTb OTAESbHO WK OTPeaaKTMPOoBaTh U MOBTOPHO
Ha3HauYUTb UM POJIK.

YTobbl yaanuTe rpynny nosib3oBartesnei, BeINOHATE criedytolne AeNCTBuA:

1. B pasaene CUCTEMA HaBurayMoHHOM NaHenu neperianTe Ha CTpaHuLy
MNonb3osarenu — Mpynnbl.

OtobpasuTca Tabnuua rpynn nosib3oBaTenen.

2. HamuTe Ha 3HAYOK TPEX BEPTUKAsLHLIX TOYEK °  — YRanuThb PAAOM C
rpynmnoi nonb3oBateneu, KOTOpyto He0BXOAUMO yaanuUTh.
OTKpOeTCA OKHO yaaneHua rpynnel Nonb3oBaTesen.

3. Haxwvute YOAIIUTD.

lpynna nonb3oBateneit ByaeT yaaneHa v nepectaHeT oToOpaxaTbea B Tabnuue
rpynn nonb3oBatenen.

Ponu un npuBuneruu

B aToMm pasaene onucaHbl POIK M MPUBUNETUHK, & TaKKe NpuBeAeHa MHCTPYKLMA NO
Ux NpocMoTpy. 3a NoApoBbHOW MHPOPMaL el 0 PonaX U NpuBMIerax obpaTntech

K pasaeny Ponesasa mogenb goctyna (RBAC).
OnwucaHue ponew

B PPEM cyLuecTBytOT cneaytoLmne posu:

e System administrator role:MMEET MOMHbIN Ha60p I'IpVIBMJ'IeFI/IVI.

e Guest rolel MOXET NpoCMaTpuMBaTb OrpaHU4eHHOEe KONTM4YeCcTBO 06 bEKTOB.

e Instance objects administrator role: MOXET ynpaBnATb ob6bexTamm
aK3emMnnapa.
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e Instance objects viewer role: MOXET NpoCMaTpuBaTb 00BEKTHI
3K3emMnndpa.

e Instance administrator role: MOXET yNpaBfiATb SK3EMMIAPOM.

e Tlonme30BaTens KoHcoym. MOXET 3aMnyCKaTb psql B paMKax 3Kk3emMnndpa.

e Access administrator role! MOXET yNnpasnATb POAMU nonb3oBaTenew un
rpynn.

e Repositories and packages administrator: MOXET ynpaBfiATb
PENO3NTOPHUAMU U NAKETaAMMU.

B Be6-npuioxeHnn HEBO3MOXHO CO34aBaTh HOBbLIE POSM U PeaKTUpoBaTh
CyLLeCTBYHOLLME, OAHAKO 3TO MOXHO caenatb ¢ nomoLybio API.

OnucaH1e NpUBUNETrUIA

Ponu MOryT UMeThb cneayroLiue npuBuUnernu:

privilege_view: NPOCMOTP NPUBUIIETUIA U UX ONUCAHUN.
role_create! CO3aHNE POneEN.

role_view: MPOCMOTP PONEN U UX NapamMeTpOB.

role_edit: peAakTUpOBaHUE ponen.

role_delete: yaarieHue ponen.

user_create: CO3[1aH1e NOsb3oBaTeNei.

user_view_all: NPOCMOTP ntobbix nonb3oBaTene U ux napamMmeTpos.
user_edit_all: pelakTMpoBaHue Ntobbix Nosib3oBaTtene.
user_delete: yaasieHue nonb3oBaTenen.

project_create: CO3A4aHWe MPOEKTOB.

project_view: MPOCMOTP NPOEKTOB M UX NapamMeTpOB.
project_edit: pedaKTUpoBaHWE NPOEKTOB.

project_delete: yaareHWe NMPOEKTOB.

notification create: CO3AaHUE YBEAOMIEHUN.
notification_view: MPOCMOTP YBEAOMIEHUI U UX NapaMeETPOB.
notification_edit: peAaKTUpoBaHUe yBEAOMIEHNN.
notification_delete: yAarneHue yBeAOMITEHWHN.

group_create: CO3aHWE rpynn nonb3oBaTenew.

group_view: MPOCMOTP rpynn nonb3oBaTenen u nx napameTpoB.
group_edit: peAaKTUpPOBaHKUE rpynmn nonb3oBarene.

group_delete: yaaneHue rpynn nonb3oBartenen.

host_create: CO34aHNE CEpPBEPOB.

host_view: MPOCMOTP CEPBEPOB M UX NapamMeTPOB.

host_edit: pelakTupoBaHUE CepBeEPOB.

host_delete: yaasieHUe CcepBepoOB.

agent_create! CO34aHNE areHToB.

agent_view: MPOCMOTP areHToB U UX NapamMeTpPoB.

agent_edit! peAaKTUpOBaHWEe areHToB.

agent_delete! yAdalleHUe areHTOB.

instance_create: CO34aHUE BK3EeMMJIAPOB.

instance_view. MPOCMOTP 3K3EeMMNJIAPOB.

instance_edit: pedakKTUpoBaHUE 3K3eMIMIAPOB.

instance_delete! ydasieHNUe 3K3EeMNIAPOB.

session_view_all: NPOCMOTP J'II06I:>IX NMosib30BaTesIbCKUX CeaHCOoB.
session_delete_all: yaaneHne ntoBbix NoMb30BaTENbCKUX CEaHCOoB.
session_update: 06HOBMEHME NOMb30BaTENbCKUX CEaHCOB.
command_create: CO34aHUEe KOMaHA.

command_view_all: NPOCMOTP nodbIX KOMaHA.

command_edit_all: peAakTMpoBaHue ntoBbIX KOMaHA.
command_delete_all: OTMEHA JOOLIX KOMaHA.
instance_object_view: NPOCMOTP 06beKToB aK3emmnapa 1 nx napameTposB.
metrics_view: MPOCMOTP METPUK.

job_create: CO34aHWe 3aZaHuni.

job_view_all: NPOCMOTP NtOBLIX 3a4aHUM.

job_edit_all: peAaKTMpOBaHUe MoObIX 3aAaHUM.

job_delete_all: yAaneHune ntoBbix 3aAaHui.

backup_create: CO34aHNE PE3EPBHbIX KOMUI.

backup_view: MPOCMOTP PE3EPBHBLIX KOMUM.

backup_edit: PEAAKTUPOBAHWE PE3EPBHbIX KOMW.

backup_delete: yaalleHNUe pe3epBHbIX KOMUA.

datasource_create! CO34aHNE XPAHUITULL AAHHbIX.
datasource_view: MPOCMOTP XPaHUMULL AaHHbIX.

datasource_edit: pedaKTUpoBaHWe XpaHUUL AaHHbIX.
datasource_deletel yaalIEeHUE XpPaHWUULL JaHHbIX.
maintenance_create: BbIMOJIHEHUE KOMaHA TEXHUYECKOro OéCﬂy)KVIBaHVIFl.
instance_service_control: BbIMO/THEHUE CJ'Iy)KeﬁHbIX KOMaHA.
instance_settings_create: CO34aHWE NAPaAMETPOB IK3EMMIAPOB. ITO
cepBuUcHaA npusunerua, Heobxoauman areHTam Anda AobaBneHun napamMmeTpos
aK3emMnnApoB B 6asy AaHHbLIX PENO3UTOPHA.

e instance_settings_view: MPOCMOTP NapamMeTpOB 3K3EeMNIAP0B.

e instance_settings_edit: p€AaKTMPOBaHNE NAapPaMeTPOB SKIEMMNIAPOB.



query_state read:. BbINOJIHEHWE KOMAHAbI pg_query_ state.
logs_view: NPOCMOTP XYpPHaNoB.

chart_create: CO3JaHMe rpaduKoB.

chart_view: MPOCMOTP rpa¢uKoB.

chart_edit: peAakTupoBaHue rpapuKoB.

chart_delete: yaaneHue rpaduKkoB.

chart_group_create: CO3laH1e rpynn rpaduKoBs.
chart_group_view: NIPOCMOTP rpynn rpacpm(os.
chart_group_edit: peAakTupoBaHue rpynn rpaduKos.
chart_group_delete: yAaneHue rpynn rpaduxkos.
stat_activity_ view: MPOCMOTP CTATUCTUKM NpeacTaBfieHna
pg_stat_activity.

stat_statements_view: TPOCMOTP Nt0BbIX onepatopoB SQL, BbINONHEHHbIX
cepBepoM.

overview_view. NPOCMOTP OﬁSOpHOVI MHPOpMaL MM O cUCTEME.
tag_create: CO3JaHUE TErOB.

tag_view: NPOCMOTP TEroB 1 UX NapamMeTpoB.

tag_edit: pedaKTupoBaHue TeroB.

tag_delete: yaasieHWe Teros.

progress_stats_view: MPOCMOTP CTATUCTUKU I'IpeJJ.CTaBJ'IeHVIIZ
pg_stat_progress_*.

about_view: MPOCMOTP MHOOPMALINK O CUCTEME.
pgpro_pwr_databases_view: NPOCMOTP pacumpeHmZ PIPrO_pPWI.
pgpro_pwr_servers_delete! yAaJleHUE CEPBEPOB pgpro_pwr.

pgpro_pwr_servers_view. MPOCMOTP CEPBEPOB pgpro_pwr.
create_replication_nodes: CO34aHWe y3/10B penjivkayunu.
pgpro_pwr_servers_add. ﬂOéaBﬂeHMe CepBepPOB pgpro_pwr.
pgpro_pwr_servers_patch! YCTAHOBKa natuen Aand pacumpeHMFl PYProO_pwr.
stat_locktree_view! NPOCMOTP AepeBa Bnoknposok (locktree).
pgpro_pwr_samples_create. CO34aHUE Bbl60pOK PIPro_pwr.
pgpro_pwr_samples_get: MPOCMOTP BbI60pOK PgPro_pwr.
pgpro_pwr_samples_delete: yaaJleHUe Bbl60p0K PYProO_pwr.
pPgpPro_pwr_report_create: CO34aHUE OTYETOB pgpro_pwr.
pgpro_pwr_report_delete: yaaJleHUe OTYETOB PYProO_pwr.
view_replication_nodes: MPOCMOTP Yy3/10B PENn/INKauunu.
pgpro_pwr_report_view: MPOCMOTP OTYéTOB PYProO_pwr.
settings_preset_view: MPOCMOTP NPeCeTOoB.

pgpro_pwr_overview. MPOCMOTP COAEPXXNUMOIro OTUYéToB PYProO_pwr.
manage_user_roles: HA3Ha4YeHWE M OT3bIB POSIEN MOSb30BaTENEN.
manage_group_roles: HA3HA4YeHNE U OT3bIB pOJ‘IeVI rpynn nonb3oBaTenen.
manage_user_groups. noéaaneHMe n yaaneHue nonb3oBarenen u3 rpynn.
job_run_all: 3anycK noBbIX 3a4aHui.

MpocmoTp ponewn U npUuBUNErun

YT06bl NpOoCMOTPETL POnu 1 npusuneruu, B pasaene CUCTEMA HaBuraymMoHHOM
naHenu nepenauTe Ha cTpanuuy NMonb3osatenu — Ponu.

OtobpasaTca ponu. [nsa Kakaoh ponu oTobpaxaeTcs Knacc 06beKTOB, K KOTOPbIM
OHa NpeJocTaBnAeT A0CTyM, a Takke Tabnuua NpUMBKUIErUiA Co CreayoLLMMK
cronéuamu:

o lMpuBUNErUa: yHUKanbHOE UMS NPUBUIETUM.

o HasBaHue: onvcaHue npuBuneriu.

MapameTpuueckan: ykasbiBaeT, pacnpoCTPaHAETCA N1 NPUBMIETUA Ha
KOHKPETHbIE OGBEKTHI.

o O6BeKTbI: 0O BEKTLI, HA KOTOPLIE PACMPOCTPAHAETCA NPUBUIIETHUS.

YTto6bl 0TO6PasuTb Tabnuuy NPUBKIIErHi KOHKPETHOM POMK, B IEBOM BEPXHEM Yriy
CTpaHuLbl BbibepuTe posb M3 BbINaAatoLLEero CrmcKa.

KnacTtepbl pennuxkauuu

PPEM noanepxvsaeT ucnonb3oBaHKe KnacTepos pennukayuu. Ecnv sol
ycTaHaBn“BaeTe areHT Ha cepBepe, Ha KOTOPOM CO3AaH KacTep, 3TOT KacTep
aBTOMaTU4eckn co3faérca B BeO-npunoxeHnn. Knactepbl Takke MOXHO co3aaBaTb
BpyuHyto. 3a Bonee noapoBHo HdopMaLMen o knactepax obpaTuTech K

oduunanbHoW AoKymeHTauumn Postgres Pro.

B aTom pasaene onucaHo, kak ynpasnATe Knactepamu, U NpMBeAeHs! crneaytolme
UHCTPYKLMK:

o Co3naHue knacTtepa

o [1pocMOTp KNacTepos
o PepaktupoBaHwue knacTtepa


https://postgrespro.ru/docs/enterprise/current/runtime-config-replication#RUNTIME-CONFIG-REPLICATION

CospnaHue Knacrtepa

Urto6bl cosnatb KnacTtep, BbIMNOJIHUTE creayroLine AencTeuA:

1. B pasaene YMNPABJIEHUE HasuraumMoHHon naHenu nepenanTe Ha cTpaHuly
UudpacTpykTypa — Knactepsbl.

Oto6pasuTca Tabnuua KnacTepos.

2. B npasom BepxHem yrny Haxmute CO3AATb KITACTEP.

OTKpoeTCFl OKHO CcO34aHuA Knactepa.

3. Ha atane Pemum BbibepnTe U3 ak3emnnapa v Haxwvute JATEE.

4. Ha arane MapameTpbl ykaxxuTe noapobHyto MHPOPMaLMIO 0 HOBOM Kractepe
(nomeyveHHble 3BE30UKOM NapameTpbl ABNATCA 06A3aTeNbHBIMM):

o Benywwmin ysen: Beaywuii y3en knactepa. MNpu BoiGope BeayLuero yana
oTobpaxaeTcs cneaytolas nHdopmauus 0 sksemnisape:

Bepcusa v pepakuua: Bepcua v peaakuua Postgres Pro Ha cepsepe
aK3emnaApa.

Katanor paHHbIX: NyTb K KaTanory Ha cepsepe, B KOTOPOM pasmeLLeHbl
OCHOBHblE KaTtanoru u ¢annel 3Kk3emMnnapa.

CeteBoM agpec v MopT: ceTeBoW aapec U HOMep NopTa, KOTopbIe
3K3EeMNAAP UCMOMb3YeT ANA NPUEMA KITMEHTCKUX NMOAKITOUEHUHN.

Basa paHHbIX: 6a3a AaHHbIX A1A NOAKTHOYEHNUS K SK3EMMNAPY.
MNonb3oBarens: uva cynepnons3osartena CYB/, oT MmeHn koToporo
areHT NoAKIYaeTCA K aK3eMnfApy.

o CepBepbl pe3epBHbIX Y310B: N03BONAET 406aBUThL y3nbl B KnacTep. Anq
oBecneyeHns KBOpyMa peKomeHayeTca 406aBnTh B KnacTep HeuéTHoe
KOSTMYeCTBO y3r10B. YUToObl 106aBUThL Y3ribl B KacTep, BbINOSHUTE
cregytoLume AeiCTBUA:

1.
2.

4.

Haxmnte JIOBABUTb CEPBEPDI.

BibepuTe y3en 13 BuinagatoLero cnvcka. MNpu Boibope yana
oTobpaxaeTca cneayrowan MHpopmaumsa 06 sksemnnape:

=« Kartanor paHHbIX: NyTb K KaTasnory Ha cepeepe, B KOTOPOM
pasMeLLeHbl OCHOBHbIE KaTasniorn 1 dansbl ak3emnnapa.

= CeteBow anpec v lMopT: ceTeBoV aapec M HOMep nopTa, KoTopble
3K3eMnAap ucnonb3dyeT And I'IpVIéMa KITUEHTCKUX I'IO,ElKJ'I}O'-IeHVIVI.

. Haxmute JIOGABUTb CEPBEP.

Bbl MOxXeTe 406aBUTb HECKOMbKO y3noB. lobasneHue yana MOXHO

-

1l
OTMEHUTb, HaXXKaB Ha 3HAYO0K KOP3MHbI U PAAOM C HUM.

Haxvnte JJOBABUTDL B KINACTEP.

Yanbl 6yayT AobaBneHsbl B KnacTep v noaeATcA B pasaene CepBepbl
pe3epBHbIX y3510B. CMUCOK y3710B MOXHO OTPEAaKTMPOBaTb, HaXXaB
PEOAKTUPOBATD.

5. Haxxwvmte CO3OATb KINACTEP.

Knactep Gyaet cosaaH 1 nosBuTCA B TabnuLe KNacTepos.

MpocmoTp KnacTtepoB

Yrto6bl npocMoTpeTh knacTepsl, B pasaene YMPABINEHUE HaBurayoHHOM
naHenv nepenavte Ha ctpanuuy UHppacTpykTypa — Knactepbl.

Oto6pasuTca Tabnuua KnacTepoB Co CreaytolumMm cTonbuamu:

o KnacTep: yHWKanbHoe uva 1 naAeHTUdUKATOP KacTepa. 3HayeHUsa B 3TOM
cTon6Le MOXHO $UNLTPOBATb U COPTUPOBATL C MOMOLLbH COOTBETCTBYHOLLMX
3HAYKOB.

o MeHenmep 0TKa30yCTOMUUBOCTHU: MEHEKEP OTKA30YCTOMUYMBOCTH KnacTepa.
Bo3MoxHble 3HaueHus:

o o0 o o

OrcyTcTByeT

Patroni
Biha
Shardman



3HauyeHnA B 3TOM CTOJ'IéLle MOXHO PUIbTPOBaThb C MOMOLLbHO
COOTBETCTBYHOLLIEro 3Ha4Ka.

e Y310B, WWT.: KOIMYECTBO Y3/10B B KnacTtepe. 3HauyeHnA B 3TOM CTOJ'I6L|,e MOXXHO
COopTUpPOBaThb C NOMOLLbKO COOTBETCTBYHOLLIEro 3Ha4Ka.

o Bepcus: Bepcus v peaakyus Postgres Pro Ha y3nax knactepa. 3HadeHus B
3TOM CTONBLE MOXHO GULTPOBATL U COPTUPOBATL C MOMOLLbIO
COOTBETCTBYHOLMX 3HAUKOB.

o CoCTOfIHME: COCTOAHME KrnacTtepa. Bo3MmoXHble 3HaYeHuUA:

o 3Banymen: BCE y3/1bl KNnacTepa 3anyLleHbl.
o Pemsmkxauma ocraHoiseHa. PEMJIMKAUUA OCTAHOBIIEHA B KnacTepe.
o Cmena Bemymero ysma. NPOUCXOAUT USMEHEHWEe BeAyLLero y3na Knacrepa.

3HauyeHWA B 3TOM CTOJ'I6L|,e MOXHO PUNLTPOBATL C MOMOLLIbHO
COOTBETCTBYHOLLEro 3Ha4Ka.

« CeTeBoW agpec: ceTeBo aZpec BeAyLLero yana Knacrepa.

 MocnepnHee o6HOBNEHUE: JaTa 1 BPEMA NOCNEAHEr0 0GHOBMNEHHS
MHdOPMALMK O COCTORHUM KIacTepa.

NMPUMEYAHUE

MeHe,cpKep nonyyaert VIH(])OpMaLlVI}O 0 COCTOAHUM KnnacTepa OT areHToB.
OT0 NPOUCXOAUT C 3aAEPXKKOW, MOITOMY B BEO-MPUIIOKEHUN MOXET
oToBpaxaTbCcs HeakTyanbHaa MHdopMaLms.

3HaueHUA B 9TOM CTONOLE MOXHO COPTMPOBATh C MOMOLLbIO
COOTBETCTBYHOLLETO 3HAUKA.

o JleNCTBUA: AENCTBUA, KOTOPLIE MOXHO BbINOSHUTL C KacTepoM. 3a
noapoBHOW UHpOPMaLMen 0 AEWCTBUAX C KracTepaMu obpaTUTech K Apyrum
MHCTPYKLUMAM B 3TOM pasaerne.

C Tabnuuen KnacTepoB MOXHO BLINOMHUTL CreaytoLine AedCTBUA:

o YT0ObI M3MEHUTHL MOPAAOK 0TOOPaXEHWA CTONOLOB, B NPaBOM BEPXHEM YTy
Tabnuubl Haxxvmte PEJAKTUPOBATD, nocne yero B MeHIo nepeTawyure
uMeHa cTonbuoB ¢ NoMoLLbO Mbilwn. CTonbeu, UM KOTOPOro oToBpaxaeTca
BbILLE BCEX B MEH0, ABNAETCA NepBbIM B Tabnuue.

e YTOObI CKPBITE MK NoKasaTb CTONOLbI, B NPABOM BEPXHEM YTy CTPaHUL b
HaxvnTe PEJAKTUPOBATD, nocne 4yero B MEHIO A€aKTUBUPYITE UK
aKTUBMPYWTE NepexnodaTeny paaom ¢ UMeHamMu cTonoLoB.

o YT0ObI 06HOBUTL TABNMLY, B NPABOM BEPXHEM YITly CTPaHULbl HXMUTE

~
OG6HOBUTb AaHHble *~ .
o UYT06bI COPOCHTL BCE DUALTPLI, B FIEBOM BEPXHEM YTy TaBNULIbI HKMUTE
C6pocUTb pUNLTPSI.

PepaktupoBaHue Knacrtepa

YTo6bl OTpeAaKTUpoBaTh KnacTep, BbIMOSIHUTE Crieaytolue AedCTBUA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UudpacTpykTypa — KnacTtepsbl.

OtobpasuTca Tabnuua KnacTepos.

]
2. HaxmvunTe PegaktupoBaThb 4 PAZLOM C KacTepoM, KOTOpPbIA HE0OX0AUMO
0TpeaaKkTUpoBaTth.

OTKpOETCA OKHO pefakTUpPOBaHWA KnacTtepa.
3. UameHuTe napameTpsl Knactepa.
4. Haxmmte COXPAHUTD.

Knactep 6yneTt oTpefakTMpoBaH, M3MeHeHus 0ToBpasaTca B Tabnuue KnacTepos.

AK3emnnAapbl

B aTom pasaene onucaHo, Kak ynpaenAaTte ak3emnnapavu CYBJ, a Takke
HacTpausaTb X, M NPUBEAEHbI CrieaytoLiMe noapasaens:

o YnpaBneHue sk3emnaapamu
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TabnnuHble NpocTpaHcTBa
Basbl gaHHbIX

MeTtpuku

AKTMBHOCTb
SQl-cTtatncTuKa
MNapametpbl sksemnnapa
Paciimpetunsa
[podpunuposiimnk
AyTeHTudurkauma

Ponu

anaBnel-l ue aKsemnnapamMmu

B aToM paszene onvcaHo, Kak ynpasnaTh 3K3eMniapamMu, U NpuBeseHbl
cneayoLwme UHCTPYKLMUK:

COSQaHMe K3emMnaapa

MpocmoTp aK3emnnApos

I'Igoaepr(a LIe/TI0CTHOCTH KaTanora sksemnaapa
OcraHoBKa 1 3amycK skdemnniapa

I'IegesanyCK K3emMnagapa

Cosnatme pesepBHOI KoMK

PegaKTVIQOBaHVIe Haéoga npegongegenéHHblx napamMeTpoB 3Kk3emMnadapa
Pepaktuposatue sksemnnspa

HasHauyeHuve 3K3emMnaAapa penosmTopua

Yananetue sksemnnsgpa

CospnaHue ak3emnnfApa

AreHTbl aBTOMaTMUYECKM BbINOSHAKT NMOUCK YyCTaHOBNEHHbIX Ha cepBepe
OK3eMMn1[apoB U Co34arT UX B Beﬁ-l'lpMJ'IO)KeHVIVI. ABTOMATHUUYECKNUIA NOUCK U
C03[aHu1e 3K3eMMIAPOB MOXXHO HACTPOUTL B KOHPUrypaLMOHHOM q>a17|ne areHTa
ppem-agent.yml.

Ona 9K3eMnAapoB, KOTOpbIe He OblNy aBTOMATUUYECKU co3aaHbl B BeO NPUNOXEHUH,
noaaepxuearotca cneayroujme cnocoBbl co3aaHua:

o Co3jaHve HOBOro ak3emnnapa
o JobaBneHve cyLecTByOLLEro aKk3eMnaapa
o Co3jaHve SK3emMnaApa M3 pesepBHOW Konuu

CosgaHue HOBOro 3K3emMmnnapa

CosnaHue HOBOTro 3K3eMMnApa noapasymeBaeT co3aHie OCHOBHOrO Katanora
ZaHHbIx (data directory) 1 3anyck crnyx6bl ak3emMnnapa Ha cepsepe.

UTto6bl co3aaTth HOBbIM 3K3emMnndp, BbIMNOJSIHUTE CcneayroLline AEeNCTBUA:

1. B pasaene YMNPABJIEHUE HasuraunMoHHOM naHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emnaAapoB.
2. B npaBom BepxHEM yriy CTpaHuubl HaxmuTe Jo6aBuTb ak3emnnsp.
OTKpOeTCﬂ OKHO CcO34aHMnA 3K3eMnAapa.

3. Ha arane Obwee BuibeprTe Co3aaTh HOBbIN KIEMMAAP U HKMUTE
JAANEE.

4. Ha atane MapameTpbl 3K3eMnApa yKaxuTe noapobHyto MHPOopMaLuio o
HOBOM 3K3emnnape (MoMeYeHHble 3BE3404YKOV NapameTpbl ABNATCA
0653aTenbHbIMMU):

o HasBaHuWe: yHUKanbHOe UMA aK3emnnapa.
o CepBep: cepBep, Ha KOTOPOM ByZEeT yCTaHOBMEH 3K3eMnnAp.

o CHUCTeMHbIW Nonb3oBaTeNb : Nosib3oBaTesb OnepayMoHHON CUCTEMBI,
KoTopoMy ByayT NpuHaANexaTe Gpainbl U KaTanorv aK3emnnapa, 1 ot
MMeHM KoToporo ByaeT 3anyLyeHa cnyxoba sksemnisapa. B 6onbLuMHcTBE
CrnyyaeB TakUM Mosib3oBaTenem ABNAETCA posgtres. PekomMeHayeTcn
y6eanTbCs, UTO yKasaHHbI1 Nonb3oBaTesib CyLLecTByeT B OnepaLloHHOM
cucTeme.

o OCHOBHOW KaTanor AaHHbIX: NyTb K KaTanory Ha cepsepe, B KOTOPOM
ByayT pasMeLlLeHbl OCHOBHbIE KaTasnoru U Gaisbl ak3eMnnspa.
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o Appec noakntoyeHus 1 MopT NOAKNIOUEHUA: CETEBOM aApec U HoMep
nopTa, KoTopble 3K3emnnAp ByaeT UCnonb3oBaTh AN NPUEMA KITUEHTCKUX
noAakntoyeHnn. CeTeBon aapec No YMOMNYaHUIO: localhost.

o MeTon ayTeHTUdUKALUU: METOA ayTEHTUDUKALMK, KOTOPLIA SKIEMNNAP
GyaeT Mcnonb3oBaThb ANA NPOBEPKU Nosib3oBaTesnei npu npuéme
KITUEHTCKMX NOAKNIOYEHUIA. BO3MOXKHbBIE 3HAYEHUA:

s scram-sha-256. 310 3Ha4eHne No ymMonyaHuio.

s md>5.

» trust: He BbINONMHATL ayTEHTUPUKaLMIO. PekoMeHayeTcA BbiGMpaTh 310
3Ha4YeHune TOJSIbKO And TECTOBOM cpeabl.

o Cynep-nonb3osatenb BJ} v Maponb cynep-nonb3oBatena BA: nva un
naponb cynepnonb3oBaTtena CYB/, koTopbli 6yaeT cosaaH, ¥ OT UMEHM
KOTOPOro areHT ByAeT NoAKoUaTLCA K ak3eMnnapy. Mvis
cynepnons3oBatensd CYBJl No yMOnYaHuio: postgres.

o 3anycTuTb 3K3eMMNAApP nocne co3AaHMUA: ykasblBaeT, cneayer nu
3anycTuTh cryxOy ak3emnnApa nocsre ero cosaanua. Mo ymonyaHuio aTot
GNaXkoK yCTaHOBIEH.

o Teru: Teru, KOTOpblEe 6ynyT Ha3Ha4yeHbl 3K3emMnnapy. HasHaueHue Tera

MOXHO OTMEHUTb, HaXXaB Ha KPeCTUK X pPAAOM C ero MMeHem.

o lMpeceT KoHdUrypayuu: Habop NpeaonpesenéHHbIX NapaMeTpoB,
KOTOpbIW OyaeT NPUMEHEH K 3K3eMnapy. BoaMoxHbIe 3HauUeHHs:

= ---1 HE NPUMEHATH K 3K3emnnApy Habop npeaonpeaenéHHbIX
napameTpoB. OTO 3HAYEHWE MO YMOYaHMUIO.

= Settings for 1C: npuMeHNUTL K ak3emnnApy Habop npeaonpeaenéHHbIX
napametpos anAa 1C.

s Settings for OLTP: npumeHunTb K aKk3eMnniapy Habop
npeaonpenenérHbix napametpos anAa OLTP (OnLine Transaction
Processing).

Hab6op npesonpeaenéHHbix napameTpoB 3K3eMMNAPa MOXHO
0TPeaaKTupoBaTb NO3AHEE.

5. Haxxwvmte BbIMONMHUTb.

HoBbli ak3emMnnAp OyaeT Co3AaH W NOABUTCA B TaBnuLe 3K3eMNIAPOB.
JHo6asnenne cyujecTsyroLyero aKsemnnsapa

JobaBneHune CyLLecTBYIOLLEro SK3eMmiApa MOXeT NoTpefoBaTbCA, eCiv y areHTa
BbIK/1HOUYEHa q)yHKLWIFl aBTOMaTM4yeCKOoro noucKka yctaHoOB/1EHHbIX Ha cepBepe
3K3EMIMIIAPOB M UX CO3AaHUA B BEG-NPUITOXKEHUM.

Mepen BbINONHEHWEM 3TOW npoueaypbl yéeanTech, YTO SK3eMMIAP 3anyLleH Ha
cepBepe M roToB NPUHUMATL KITMEHTCKUE NMOAKITOUEHUS.

YTo6bl A06aBUTb CyLLIECTBYHOLLMIA 3K3EMMNAP, BLINOMHATE Creaytolve AeUCTBuA:

1. B pasaene YNPABJIEHUE HaBurayMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHppacTpyKkTypa — DK3eMnnapbl.

Otobpasutcs Tabnuua aK3eMnnApos.
2. B npaBom BepxHeM yriy cTpaHubl HaxxmuTe Jlo6aBuTb aKk3eMnnap.
OTKpoeTCA OKHO CO3AaHMUA 3K3eMnnapa.

3. Ha arane O6wee Bbibepute Jl06aBUTb CYLLECTBYIOLUI SKIEMAAAP W
HaxvuTe JAJIEE.

4. Ha atane MapameTpbl ak3eMnafApa ykaxute NoapobHyto MHdopmaLmio 0
aK3emMnnApe (noMeyeHHble 3BE3A0UKON NapameTpbl ABNAIOTCA
o6AzatenbHbIMK):

o HasBaHMe: yHVKanbHOe MMA 3Kk3emnaapa.

o CepBep: cepBep, Ha KOTOPOM YCTaHOBIIEH 3K3EMMNIIAP.

o OCHOBHOWM KaTanor AaHHbIX: MyTb K KATanory Ha cepeepe, B KOTOPOM
pasmeLLeHbl OCHOBHbIE KaTanoru 1 dainbl aKk3emMnnapa.

o Appec noaxkntoyeHua v NMopT NOAKAIOYEHHUA: CEeTEBON aapec U Homep
nopTa, KOTOPbIe 3K3EeMMNAAP UCNONb3YyeT ANA NPUEMA KITMEHTCKUX
noaxntoyeHnin. CeTeBoi aapec No YMONYaHUIO: localhost.

o Cynep-nonb3oBatenb BJl n Maponb cynep-nonb3oBarena BJ: vma un



naposnb cynepnonb3osatens CYB[], oT MMeHu koToporo areHT Byaet
noAakntoyateea K aksemnnapy. Mma cynepnonbsosatena CYB no
YMOJTYaHUIO: postgres.

o Teru: Teru, koTopble ByayT HasHaueHbl ak3emMnnApy. HasHaueHue Tera

MOXHO OTMEHMUTb, HAXaB Ha KPECTHK x PAZAOM C Er0 UMEHEM.
5. Haxmute BbIMOJHUTDb.

CyLecTBytoLmii aksemMnnap OyaeT fobasreH 1 NosBUTCA B Tabn1Le 3K3eMMnApoB.
Co3spgaHue aK3eMnyApa U3 pe3epBHOH KOMUU

3a 6onee noapobHOI MHDOPMALMEN O Pe3epBHbLIX KOMUAX 0BpaTUTeCh K pasaeny
PesepBHOe KonvpoBaHue.

I'Iepeu BbINOSTHEHWEM 3TOM npoueaypeobl cospanTe PEe3ePBHYHO KOMUKD.

UTtobbl co3naTh SK3EMNIIAP 13 PE3EPBHOM KOMUM, BLIMOSHATE CreAyoLue
NencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHppacTpyKTypa — dK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.
2. B npaBom BepxHeM yriy CTpaHuubl HaxvnTe JJo6aBUTb ak3emMnnap.
OTKpOETCA OKHO CO3AaHUA SK3emMnapa.

3. Ha arane O6wee BbibepuTe CosaaTh HOBbIN SK3EMMIIAP U3 Pe3epBHON
Konuu v Haxmute JATEE.

4. Ha atane Bbi6op pesepBHON KOMUK yKaKNTE NOAPOBHYIO MHPOPMALMIO O
pe3epBHOM KOMWK, U3 KOTOPOK ByaeT co3aaH aK3eMnap (MOMeUYeHHbIe
3BE3J0YKOW NapameTpbl ABNATCA 06A3aTeNbHBIMM):

o Karanor: karanor xpaHunuiia, B KOTOPbIV MOMELLEHa pe3epBHanA KOMuA.

o JK3eMNnAp: 3K3eMnfAp, A8 KOTOPOro co3AaHa pe3epBHasn Komnua.

o Mepuon: neproa BpemeHH, B KOTOPLIN Bblna cosaaHa pe3epBHas Konws.

o PesepBHaf KONMA: pe3epBHan KonuA, U3 KOTopoi ByaeT cosaaH
3K3emMnnAp.

5. Haxwvute OAJIEE v Ha atane MapameTpbl aK3aeMnaApa ykaxute noapobHyto
MHPOPMaLMIO O HOBOM 3K3eMrndape (MoMeYeHHble 3BE304YKON napameTpbl
ABNAOTCA 00A3aTENbHBIMM):

o HasBaHMe: yHVKanbHOe MMA aKk3emnnApa.
o CepBep: cepsep, Ha KOTOPOM ByZeT yCTaHOBMEH 3K3eMMAp.

o CUCTEeMHbIN Nonb3oBaTeNb : NONb30BaTENb ONEpPaLWOHHOW CUCTEMBI,
KoTopomy ByayT NpuHaAnexaTs Gpaisbl U Katanoru aKsemnnapa, 1 ot
UMeHU KoToporo ByaeT 3anyLleHa cnyxo6a aksemnnapa. B 6onbumMHcTBE
CryyaeB Tak1MM Nosb3oBaTesieM ABMAETCA posgtres. PekoMeHayeTca
y6enunTbes, UTO YKasaHHbIW Nonb3oBaTesb CyLeCTByeT B onepalMoHHOM
cucTeme.

o OCHOBHOW KaTanor faHHbIX: NyTb K KaTarnory Ha cepeepe, B KOTOPOM
6ynyT pasmeLLeHbl OCHOBHbIE KaTanorv U dainbl sk3emMnnsapa.

o Aapec nogkntoyeHus v NMopT NOAKMIOYEHUA: CETEBOW aapec M HOMep
nopTta, KOTOPble 3K3EeMNIAp 6y.ueT ncnonb3oBaTtb AnA ﬂpMéMa KITUEHTCKUX
noakntoyeHnin. CeTeBo aapec No YMONMYaHMIO: localhost.

o Teru: Teru, kotopble ByayT HasHaueHbl ak3emnnApy. HasHaueHue Tera

MOXHO OTMEHUTb, Ha)XKaB Ha KPECTUK X pPAAOM C ero MMeHeMm.

o PesepBHafA Konusa: pesepBHan Konue, U3 KOTopoK ByaeT cosaaH
aK3eMnnAp. 3HaueHue NOACTaBNAETCA aBTOMATHUUYECKH.

o Pa3mep PK: pasvep pesepBHoOit Konuu, 13 KoTopow ByneTt cosaaH
aK3emMnnAp. 3HayeHne NOACTaBNAETCA aBTOMaTUUYECKH.

o TouKa BOCCTaHOBJIEHUA: COCTOAHME, KOTOpoe Heo6X0AMMO BOCCTAHOBUTL
AnAa sKk3emMnndapa. Bo3moHblE 3HaYEeHUA:

s === BOCCTAHOBMUTb NocrieHee COCToOAHKE 3K3eMiAapa B pamMKax
peaepBHoﬁ KOMUKU. DTO 3HAYEHME MO YMOJT4aHuIo.



= Bpemsa: BOCCTaHOBUTL COCTOAHME SK3eMMApa Ha KOHKPETHYHO AaTy K
Bpems B pamMKax pe3epBHOM Konuu. [na aToro 3HaveHus B nosnie Bpema
YKaXuTe Jaty v Bpems.

s LSN: BOCCTAHOBUTL COCTOAHUE SK3EMMNIIAPA, COOTBETCTBYHOLLEE
KOHKpeTHOMY nocneaoBaTenbHoMy Homepy B WAL. [Inda atoro
3HaueHusa B none LSN BBeanTe nocnenosatenbHblit Homep B WAL.

= TpaH3aKLMA: BOCCTAHOBWUTb COCTOAHME 3K3eMnaApa,
COOTBETCTBYIOLLIEE KOHKPETHOMY HOMEPY TpaH3akuuu. [ina atoro
3HayeHua B none TpaH3aKLUKUA BBEAMTE HOMEP TPaH3aKL K.

Ina sHauyeHuit Bpema, LSN v TpaH3aKkLuuA JONOMHATENBHO HEOOX0ANMMO
yKasatb cneaytolime napameTpsbi:

s BocctaHoBUTB BKItOYanA YKa3aHHOe 3Ha4YeHUue: yKkasbiBaeT, creayet
JIM BOCCTAHOBUTb COCTOAHWE AnA 3K3eMnnAapa A0 yKadaHHOro 3Ha4yeHuaA
BKITHOUMTENbHO. JTOT GNaXoK YyCTaHOBSEH MO YMOJYaHUIO.

Hanpumep, ecnu B none TpaH3aKLUUA Bbl BBESIM 123456 U YCTAHOBUIU
dnaxok BoccTaHOBUTb BKNtOYan yKkasaHHoe 3HaueHue, aAnd
aKk3emnnApa ByaeT BOCCTaHOBEHO COCTOAHWE, COOTBETCTBYIOLLEe
TpaH3akuum 123456. Ecnu Bbl He YCTAHOBWIM 3TOT PaXoK, AnA
aKksemnnApa 6yaeT BOCCTaHOBEHO COCTOAAHWE, COOTBETCTBYIOLLEe
TpaH3akuun 123455.

= JleicTBUE NOCNE BOCCTAHOBMEHUA: YKa3blBAET, Kakoe AehcTBUE
crneayeT BbINOMHWTL Ha CepBepe Nocie BOCCTAHOBIIEHUA COCTOAHMUSA
AnA ak3emnnApa. BoamMoxHble 3HaueHus:

s [procTtaHoOBUTL BOCCTaHOBJIEHHUE (pause): NPUOCTaHOBUTb
cosfaHue aK3emnnapa U3 pesepsHoit konuu. MossonaeT yéeantsca
nepea Co3ZaHUEM IKIEMMNAPA, YTO ANA HEro 6blfo BOCCTAHOBIIEHO
npasuiibHOE COCTOAHKE. 3OT0 3HaueHue no YMOJT4aHHUIO.

= 3aBepLlIMTb BOCCTaHOBJIEHUe (promote): co3aatb 3K3eMNNAp 13
pesepBHoﬁ KOMWU U Ha4YaTb NPUHUMATb KITMEHTCKUE NOAKITHOYEeHUA.

s BbikntounTtb UHCTaHC (shutdown): cosaaTh ak3emnnap v3
pe3epBHOM KOMWKM U OCTAHOBUTL CEPBEP.

o YacTuuHOe BOCCTaHOBMEHUE: YKa3biBAET, Kakne 6asbl AaHHbIX OyayT
BOCCTaHOB/EHbI B 3K3EMIIIAPE, UM HA0BOPOT MCKITHOUEHbI U3 npoLiecca
BOCCTaHOBEeHNs. BO3MOXHbIe 3HaUYeHHs:

= He ucnonb3oBaTb: BOCCTAHOBUTL BCE 6askbl JAHHbLIX B 9K3eMMApe.
3OT0 3Ha4YeHUe No YMONYaHMLo.

= UcknounTb HekoTopbie BJI: MCKIHOUYMTL KOHKPETHBIE 6a3bl AaHHbIX 13
npouecca BOCCTAHOBEHUA.

s BoccTtaHOoBUTBL HekoTopbie BJl: BoccTaHOBUTL KOHKPETHbIE 6asbl
AaHHbIX B 3K3eMnnqape.

Ana sHayeHnn UckniounTb HekoTopblie BJ1 1 BoccTaHOBUTbL HEKOTOpble
Bl ykaxuTe uma 6asbl AaHHbIX C MOMOLLbIO NapameTpa basbl gaHHbIX 1
HaxxvnTe JJOBABUTb BA3Y OAHHbBIX. Bbl MoxeTe A00aBUTb HECKOMBKO
UMEH 6a3 AaHHbIX. MMa 6a3bl AaHHbLIX MOXHO YAANWUTb, HAXaB Ha 3HAuYOoK

KOP3WUHbI D PAAOM C HUM.

o lMposepKa AoCTyNHOro NPoCTpaHCTBa: NO3BONAET MPOBECTU NPOBEPKY
cB0OOAHOr0 AMCKOBOIO MPOCTPAHCTBA Ha cepBepe, 4ToObl yBeanTbCs, YTO
AVCKOBOrO NPOCTPaHCTBA ByAeT AOCTATOUHO ASA CO34aHUA AK3eMnIApa U3
pesepBHOM Konuu. Utobbl 3anycTuTb nposepky, Haxvute MPOBEPUTD.

6. Haxwvunte BbIMONHUTb.

Ok3emnnAp ByaeT co3faH U3 pe3epBHOM KOMUKU U MoABUTCA B Tabnuue
3K3EeMMNNAPOB.

MpocmoTp aK3emMnnApoB

YTo6bl NpocMoTpeTh aKk3emnnapsbl, B pasaene YMPABJIEHUE HaBurauvMoHHoM
naHenu nepenaunte Ha ctpanuuy UHdpacTpykTypa — SK3eMnnapbl.

OTobpasnTca Tabnuua dK3eMnNApoB Co CreayroLwMIU cTonbLamu:
o HasBaHue:

o YHWKanbHOe MMA 3K3emnnApa.

o Bepcua PostgreSQL: BepcuA u pedaxuua Postgres Pro Ha cepsepe
aK3emnnApa.

o Karamor maxuex. MYTb K KaTasory Ha cepeepe, B KOTOPOM pasmMeLllaroTca
OCHOBHblE Katanoru u dannbl aksemnnapa.



o Topt: HOMEP NOPTa, KOTOPbIM SKEMMAP UCMONb3YET ANA Npuéma
KITMEHTCKUX MOAKIOUEHM.

3HauyeHnA B 3TOM CTOJ'I6Lle MOXHO GUNbTPOBaTb U COPTUPOBATL C MOMOLLLIO
COOTBETCTBYHOLLMX 3HAYKOB.

o CepBep:
o FQDN cepsepa ak3emnnapa.
o |P-aapec cepsepa aksemnndapa.
o Cratyc ak3emnnapa. BoamMoxHble 3HaueHus:

s Hemseecrro. CTATYC 3K3eMniApa Hen3BeCTeH.

® JlogrorosBka uHuumammzauun. MPOUCXOANT NOArOTOBKA K
MHUUMannsaumm sksemMnnidapa.

8 Vunumammsaura. MPOUCXOANUT UHULManu3ayuna aKsemMnnapa.

8 UHuumammusaumsa sasepuwena: MHULKANU3AUKNA SK3eMNiApa 3aBepLleHa.

® Boccranorienue. MPOUCXOAUT CO34aHME 3K3eMnAapa U3 peSGpBHOI’I
KOMUN.

® BoccraHorseHo. IK3EMNAP CO34aH U3 pesepBHon KOMUU.

BoccTaHosnienue oTMmeHeHo: CO3AaHUE dK3emMnnapa u3 pesepBHoﬁ Konwuu

6b1110 OTMEHEHO.

3anycx. MPOUCXOAUT 3anyCK aK3emMnnapa.

3anymeH: AK3EMMNNAP 3anyLleH.

Octanosxa: MPONCXOAUT OCTAHOBKA 3K3emMniapa.

Ocranosyen: IKIEMMNIAP OCTAHOBJ/IEH.

llepezanyck: MPOUCXOANT NepesanyCK ak3emMniapa.

llepesarpyska. MPOUCXOANUT NepesarpysKka aKsemMnrdapa.

Oumbxa: Mpousowna oumf)r(a, CBA3aHHaA C 3K3eMMnIApoOM.

Pacnmucanue ypangercsa. MPOUCXOANT NOAroTOBKa K yAalleHUHO

aK3emMnndpa.

® BaszoBoe pesepsHOe konmposanme. MPOUCXOANUT CcOo3aHue peaepBHoﬁ
KOMUKU AnA ak3emniapa.

® AreHT He oTBeuaeT. dlEHT, YCTaHOBJ'IeHHbIIZ Ha cepBepe 3K3emMnniapa,
He oTBeYaer.

3HayeHnA B 3TOM CTOJ'IéLle MOXHO PUNLTPOBATL C MOMOLLIbIO
COOTBETCTBYHOLLIEro 3Ha4Ka.

o Ponb: POnb 3K3emMnnapa. Bo3moxHble 3HaYeHUA:

o primary: 9K3eMMNIAp ABMNAETCA BeAyLMM Y37IOM B KracTepe pensivkauuu 1
oBecneunBaeT pennuKaLmio AaHHbIX Ha BeAOMbIE Y3ribl.

o standby: 9K3eMMN/AP ABMNAETCA BEAOMbIM Y3/10M B KnacTepe penyimkaunu u
MPUHUMAET PensiMUUpPOBaHHble AaHHbIE OT BEAYLLEro y3na.

o cascade: 9K3EMMN/IAIP ABMNAETCA BEAOMbIM Y3/10M B KnacTepe NnoTOKOBOWM
pennuKkauuu, NPMHUMAET PenULMPOBaHHbIE AaHHbIe OT BEAYLLEro y3na v
0ZHOBPEMEHHO oBecrneunBaeT pensiMkauuio AaHHbIX Ha Apyre BeoMble
y3nibl.

o standalone: 9K3EMM/ISIP ABMNAETCA OTAENbHBIM Y3/10M U He fo0aBreH B
KnacTep pennmkaumu.

3a noapobHoi MHdopmaLuen o pennrukaLmMu AaHHbIX 00paTUTeCh K

oduunanbHoM AoKymeHTauumn Postgres Pro.

3HayeHna B 3TOM cTonbLe MOXHO GUNLTPOBATH C MOMOLLbHO
COOTBETCTBYHOLLEro 3HauKa.

° Bﬂi

o Basw nanxux. YHUKASbHble UMeHa 6a3 AaHHbIX.

o TpaHsakumi B cexyHny. KOJTMYECTBO TpaHSaKLl,VIVI B CEKyHAYy B 6asax
AaHHbIX.

o Coemmuenus: KONIMYECTBO KIIMEHTCKUX MOAKIOUYEHUI K 6a3am AaHHbIX.

o Teru: HasHauyeHHble SK3eMMNAPY Tern. 3HaueHUs B 3TOM CTOsI6LE MOXKHO
UnNBLTPOBAaTh C NOMOLLbIO COOTBETCTBYIOLLErO 3HauKa.

C Tabnuuen aK3eMnnApoB MOXHO BbINOSHATL CreaytoLue AeiCTBUA:

o UT0ObLI 06HOBUTL TAbBnMLy, B NPaBOM BEPXHEM YTy CTPaHWLbI HAXKMUTE

~
O6HOBUTb AaHHble *~ .
o UYT0BbI COPOCHTL BCE PUMLTPLI, B MPABOM BEPXHEM Yry CTPaHULbl HAXMUTE
C6pocutb pUnbTPLI.

MpoBepKa LenoCcTHOCTHM KaTasiora aKseMnaaApa


https://postgrespro.ru/docs/enterprise/current/runtime-config-replication

MpoBepKa LienoCTHOCTM KaTanora no3sonAeT y6eanuTses, YTO OCHOBHbIE haisbi
3K3emMnnAapa He 6bIJ'IVI noBpexJeHbl B npouecce XxpaHeHUA.

YTo6bl NPOBEPUTL LIeNIOCTHOCTL KaTasiora 9K3emnsapa, BuINoHUTE criedytolime
aencTeua:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHppacTpyKTypa — DK3eMnnapbl.

Otobpasutcs Tabnuua aK3eMnnApos.

2. HaxmuTe NMpoBepuThb LLeNOCTHOCTbL KaTanora @ PAZOM C SK3EMIMIIAPOM,
[UNA KaTanora KOTOporo HeOHX0AMMO BbIMOSHUTE NPOBEPKY LENOCTHOCTH.

OTKpOETCA OKHO 3anycKa NpoBEPKH LieNTOCTHOCTH.
3. Haxmute SAMYCTUTD.

HauHéTtca npoBepKa LienocTHOCTH KaTasnora ak3emnisapa. Ytobbl npocMoTpeTb
pesynetar, B pasaene YNMPABNEHUE HaBurayMoHHOM CTpaHuLbl nepenanTe Ha
ctpanunuy KoHconb 3apaHui 1 Haxmute MNMoKasaTb MypHan paaom ¢ 3aaaHueM,
KoTopoe 6biNo aBTOMATUYECKM CO34aHO AN MPOBEPKM LENIOCTHOCTH KaTanora
aK3emnnApa.

OcTaHOBKa U 3anyck aK3emnnapa

YT06bI OCTAHOBUTL UITK 3anyCTUTb 3K3eMnsiAap, BbiNOJSIHUTE CrieayroLime nencTeuA:

1. B pasaene YMNMPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Otobpasutcs Tabnuua aK3eMnAapos.

2. Haxmute OCTaHOBUTb o unu 3anycTuTb > PAZLOM C 3K3EMIMIIAPOM,
KOTOPLIA HEOBXOAUMO OCTAHOBWUTL MU 3anyCTUTb.

3. YTo6bl OCTAHOBUTL 3K3EMNIIAP, B OTKPLIBLLEMCH OKHE HaXMUTE
OCTAHOBMHTb.

Oksemnnap 6yneT 0CTaHOBIEH UK 3anyLLEH.
Mepesanyck ak3emnnapa

Yto6hbl nepes3anyCctnutb 3K3eMnAap, BbINONHUTE cneayoline AencTBuA:

1. B pasaene YINMPABJIEHUE HasuraumMoHHon naHenu nepenanTe Ha cTpaHuly
UHdpacTpykTypa — IK3eMnnfapsbl.

Oto6pasnTca Tabnuua aK3emniAapoB.

2. Haxwute MepesanyctuTtb (D PAAOM C SK3EMMIIAPOM, KOTOPbIH HEOOXOAMMO
nepesanycTuThb.
OTKpoeTcA OKHO nepesanycka aK3emnaapa.

3. Haxwvute MEPE3AMYCTUTD.

OksemnnAp OyaeT nepesanyLleH.
CospnaHue pe3epBHOW KONUU

3a 6onee noapobHoM MHPOPMALMer 0 pe3epBHbLIX KOMWUAX 0BpaTUTECh K pasaeny
PesepBHOe konvpoBaHue.

Ytobbl cosaaTtb pe3epBHYHO KOMUIO, BbIMOJIHUTE CneayroLine AencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHPpacTpyKTypa — dK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.

2. HaxmunTe CosaaTb pe3epBHYIO KONUIO @ pPAAOM C 3K3EMNAAPOM, AnA
KOTOPOro He0BX0AMMO CO3AaTh PE3EPBHYHO KOMMUIO.

OTKpoeTCH OKHO co3aaHuAa pesepBHoFl KOMuu.

3. Ha arane Obwee yKaxuTe noapodHyo MHPOPMALMIO O HOBOW PEe3EepPBHOI



KOMWK (MoMeYeHHbIe 3BE3L0UKOM NapameTpbl ABNAOTCA 00a3aTenbHbIMK):

o JKIEMNAAP: SKIEMNAP, ANA KOTOPOro GyAeT cosaaHa pe3epBHan Konus.
3HauyeHue noactaBnAaeTCcd aBTOMaTUYECKHU.

o XpaHunuLye KONUK: XpaHunuiie, B KoTopoe ByaeT nomelleHa pesepBHas
konusa. MoxHo BbIOpaTh NokanbHoe unu S3-xpanunuile. JlokansHoe
XpaHWmLLEe AO/MKHO HAaX0AUTLCA Ha OAHOM CepBeEpPE C 3K3EeMMNIAPOM, ANA
KOTOPOro Bbl CO3AaETE PE3EPBHYIO KOMUIO.

o Monb3osartenb 1 Maponb: MmAa 1 naponb nonb3osatena CYB[, oT umenn
KoToporo ByaeT BbINOHEHO PE3EPBHOE KOMWPOBaHUeE.

o Ba3sa AaHHbIX: 6a3a JaHHbIX A71A NOAKMOUEHMS K aK3emMnnapy.

o PeMum KonupoBaHHA: PEX1M PE3EPBHOMO KOMUPOBAHMSA, B KOTOPOM ByaeT
co3aaHa pesepBHan KonuA. Bo3MoxHble 3HaYeHuA:

s full. 310 3Ha4YeHKe No ymonuaHuio.
s page.

= ptrack.

= delta.

3a noApoBHON MHPOPMALMEH O pexrMax Pe3epBHOro KONMMPOBaHKUA
oBpaTutech K oduLManbHOM AokyMeHTauun Postgres Pro no
pd_probackup.

o KonuuecTBO NOTOKOB: KONMYECTBO NapassiesibHbIX MOTOKOB, KOTOPbIE
GyZyT 3anyLUeHbl MPU CO3AaHUU PE3EPBHOM KOMUK.

o Bpemsa omunpaaHua (CeK): TaimMayT B CEKyHAax AnA OXuAaHuA
apxuBupoBaHua cermeHToB WAL 1 NOTOKOBOM nepeaayn. 3HayeHue no
YMOJYaHUIO: 300.

o CospaTb aBTOHOMHYIO pe3epBHYIO KOMUIO: YKa3bIBaeT, CreayeT fin
co3aaTb MOTOKOBYHO (Stream) pesepBHyto konuto ¢ 3anucamu WAL,
HeobXxoAMMbIMK AR NocneaytoLero BocCTaHOBNEHNs ak3emnspa. Mo
YMOJNYaHUIO 3TOT (PrIaXKOK CHAT.

o CnoT pennauKauMu: CNoT pensivkauum, KoTopblit 6yaeT ucnonb3oBaH Ans
nepeaauyv 3anucen WAL.

o CospaTb BpeMeHHbIW CNOT pensiuKaLuK: ykasbiBaeT, crieayeTt nu
co3aTb BPEMEHHbIV CNOT pennukaumu anda nepegayu sanucein WAL
3K3eMnnApa, AnA KOTOPOro Bbl CO3AaéTe pesepsHyto Konuio. o
YMOYaHUIO 3TOT GnaXoK CHAT. Ecnv oH ycTtaHoBneH, cermeHTel WAL
0CTaloTCA AOCTYMNHbI, JAXe €CrK NPU CO3AaHUU Pe3ePBHON KONuK
NMPOUCXOANT UX NEPEKTHOYEHHE.

4. Haxwvute OAJIEE v Ha atane JONONHUTENbHO MpW HEOOXOAUMOCTH YKaXUTE
ZOMNOSNHUTENBHYO MHOPMALMIO:

o BHeluHWe KaTanoru: nyTb K KaTasory SK3emnnsapa, KoTopsli 6yaet
ZIONOMHUTENBHO BKITHOYEH B PE3EPBHYH KOTHHO.

o BknrouuTb KaTanor |Og: yKkasblBaeT, creayeT Jin BKNHOYUTh B Pe3ePBHYHO
KOMUIO KaTasnor C XXypHaraMn akTUBHOCTU 3K3emMnidpa. Mo yMOn4yaHuo
OTOT PJIaXKOK CHAT.

o He npoBepATb KONUIO: yKasbiBaeT, CrieayeT v NponycTUTb
aBTOMAaTMYECKYIO NPOBEPKY CO3AaHHOM pe3epBHOM Konuu. o ymonyaHuio
3TOT (DJ'Ia)KOK cHAT. Ecnu oH YCTaHOBJ1EH, pe3epBHaA Konua COS.ElaéTCH
6bicTpee.

o PactAruBaTb BbINOJSIHEHUE KOHTpON bHOM TOYUKM: YKa3blBaeT, cneayert
Ha4yaTb cos3gdaHue pe3epBH017| KOMWU TOJTBKO MocCsie BbINOSTHEHUA
3aI'IJ'IaHI/IpOBaHHOl7I KOHTpOJ'IbHOVI Touku. Mo YMOJTYaHUIO 3TOT DIaXKOK CHAT.

o OTKNIOUMTb NPOBEPKY Ha YPOBHE BNOKOB: yKasbiBaeT, criedyeT
OTKJTHOUMTb MPOBEPKY KOHTPOSIbHLIX CYMM Ha YpOBHe GroKOB Ans
YCKOPEHMA NPOBEPKM LIeNIOCTHOCTH NPU CO3ZlaHnu pesepBHOM Konuu. Mo
YMOSTUAHHIO 3TOT (PraXKoK CHAT.

o YpoBeHb CHaTUA: ypOBEHb CxaTuA Gannos Npy Co3aaH1K Pe3epBHOM
konun. MoxHo ykasaTb 3HaueHue ot 0 40 9, rae 0 — BbLIKNIOUNTL CKaTHe
dannos, a 9 — ucnonb3oBaTb Haunyudllee oxatve dannos. 3HaveHe no
YMONYaHUIO: 0.

o ANropuTM CHaTHUA: anropuTM, UCMONb3YEeMbI MPK Cxathn dainnos. SToT
napameTp AOCTYMEH, TOMILKO €Cnu B Nosie YpoBEeHb CaTUA Bbl BBENK
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3HauyeHue 6onblue 0. Bo3MOXHble 3HaYeHWa:

zlib
1z4
zstd

pglz

o 3aernneHMe: napameTpbl 3aKkpenneHna pesepBHoﬁ KOMuKU. BoaMoxHble
3HayeHunqa:

= He 3aKkpennATb: He 3aKkpennATL pe3epBHyto Konuto. Mpu BeiBope 3Toro
3HaAYEHMA UCMOMb3YHOTCA NapaMeTpbl, yKadaHHble B pasaene
MapameTpbl XpaHeHUA. OTO 3HAYEHHUE MO YMOSYAHMUIO.

s ttl: pesepBHyO KOMWIO HEBOSMOXHO YAANUTbL HA NMPOTHAXEHUN
KOHKPETHOr0 KofinyecTBa AHeNn nocne eé cosaanua. [ina atoro
3HauyeHus B none CpoK XxpaHeHUA, AHU BBEAWUTE KONIMUYECTBO AHEN.

= expire-time: pe3epBHy0 KONWUIO HEBO3MOXHO yAanUTb A0 KOHKPETHOM
AaTbl M BpeMeHu. [insa aToro 3HayeHus B none CpoK XpaHeHUA Ao
YKaXXuTe Aaty u Bpems.

o MapameTpbl XpaHEHUA : NapameTpbl XpaHEHUA PE3EPBHbBIX KOMMU.
JocTynHble napameTpbl:

= Retention redundancy (#36b/T04HOCTL): MakcUManbHOE KOIMYeCcTBO
NOJSHbLIX PE3EPBHbIX KOMUI B XpaHunuLye. Hanpumep, ecnu Bbl
yKasblBaeTe 3, B XpaHuuLie MoryT ObiTb He Bonee TPEX MOHbIX
pe3epBHbIX KOMUM.

YT00bl OTKMIOUUTL 3TO OrpaHu4yeHune, yKaxxute 0. B atom cny4yae
MaKCUMaribHOE KOJIMYEeCTBO MOJHbIX pe3epPBHbIX KOMui B XpaHunuiie He
OorpaHu4yeHo.

= Retention window (0xHO): KONMYeCTBO AHEN CYTOK, MOKpbIBAEMOE
pesepBHbLIMKU KOMUAMKM B XpaHunuLe. Hanpumep, ecnu Bbl yKasbiBaeTe
7, B XpaHunuLle Bceraa A0MkHbI ObiTb PE3EPBHbLIE KOMUK,
HeoBxoAMMble AN BOCCTAHOBIIEHWA AaHHbIX 3@ NOCNEAHWE CEMb AHEN,
BKJTHOYAA TEKYLUMIA AeHb.

YT00bl OTKIIOUYUTE 3TO OrpaHUYEHHE, YKaxuTe 0. B aToMm criyyae
pesepBHbIE KOMWUKU MOTYT ObITh yAaneHsbl U3 xpaHunuLia B 060K
MOMEHT.

= WAL depth (ry6uHa WAL): MMHUMaNbHOE KOTMYECTBO PE3EPBHbIX
KOMWIA Ha KaXXAOW SIMHWUKM BPEMEHH B XxpaHunuLle. PesepBHble Konuu Ha
KavkAoW JIMHUK BpemMeHn HeoBxoanMbl Ana obecneyeHun
BOCCTaHOB/EHWA Ha onpeAenéHHbIn MoMeHT Bpemenu (PITR).
Hanpvmep, ecnu Bbl ykasbiBaeTe 3, B XpaHuuLLie BCeraa A0MKHbI ObiTb
KaK MUHUMYM TPU pe3epBHble KOMUU Ha KaXXOOW TMHUK BPEMEHMN.

YT06blI OTKIOUNUTL 3TO OrpaHUYeHHe, yKkaxuTe 0. B atom cnyyae
BOCCTaHOB/EHWE Ha OnpeAesEHHbIN MOMEHT BPEMEHU HEBO3MOXHO.

= [pocpoueHHble KOMUK: NOSMTHKA YNPaBIEHUs YCTAPEBLUMMM
pe3epBHbLIMU KOMUAMU. BO3MOXHbIE 3HAUYEHHA:

s O6BbEeAUHATB: NPU BOSMOXKHOCTY 0O bEANHATL YCTapeBLIMe
pesepBHbIe KOMUK C HOBBLIMMU.

= YnanAatb: yaanaTtb yCTapesLUMe Pe3epPBHbIe KOMWKU U3 XpaHUiuLa.

= Ynanutb npocpoyeHHble WAL: yaanate WAL yctapesLumx
pe3epBHbIX KOMWI M3 XpaHuimLla.

Bce ¢prnaxku MOXHO yCTaHOBUTb OAHOBPEMEHHO.

[MapamveTtpel Retention redundancy, Retention window » WAL depth
NPUMEHAOTCA, TONBKO ecnu B pasaene MpocpoyeHHbIe KoNWK Bl
yCTaHOBWIU Priaxkok O6beaAUHATb 1/unv YaanaTh.

Mpun yaaneHuu yctapesLUMX pe3epBHbIX KOMUI U3 XPaHWAULLA 3HAYEeHHA
napaveTtpos Retention redundancy v Retention window yuuTbiBatoTCA
oaHoBpemeHHo. Hanpumep, ecnu B none Retention redundancy Bbl BBENM
3, a B none Retention window — 7, 6yayT coxpaHeHbl He 6onee Tpéx
MOMHbLIX PE3EPBHLIX KOMWUIA, a Takke BCe pe3epBHbIE KoMK, HE0OXOAUMbIE
[NA BOCCTAHOB/EHWA A@HHbIX 3@ NOceAHne CeMb [HEWN, BKtoUan TeKyLui
JeHb.

I'Iapalvleprl XpaHeHnAa A0NO0JTHUTEeNNbHO MOXXHO HAaCTPOUTbL AnA

3K3eMNNApa, a TaKKe AN XpaHuIuLa Npyu Co34aHnu U PeAAKTUPOBAHUM
xpaHunuwya. MpumeHaeTcA creayroLLMii NpMopuTeT:
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= B nepByto ouepeab NPUMEHAOTCA NapameTphbl Pe3ePBHON KOMUH.
= Bo BTOpYIO 0uepesb NPUMEHAIOTCA NapameTpbl 3K3eMnnapa.
= B TpeTbio ouepeab NPUMEHSIOTCA NapaMeTpbl XpaHunmLla.

OépaTMTe BHUMaAHUe, 4TO NPUOPUTET OTHOCUTCA K KaXXAOMY OTAESIbHOMY
napameTpy XpaHeHus, a He KO BCeM napameTpam 04HOBPEMEHHO.
Hanpumep, MOXeT BO3HUKHYTb CUTyauus, NP1 KOTOPOW UCNONb3yeTcA
napameTp Retention window, ykasaHHbli Ana aksemnnapa, u napametp
WAL depth, ykasaHHbIi Ana xpaHunuia.

3a 6onee noapoOHOM MHPOPMaLMel 0 NapameTpax xpaHeHus obpaTuTechb
K oduymanbHon aokymeHTauum Postgres Pro no pg probackup.

5. Haxwvute BbIMOJTHUTDb PK.

PesepsHas konua GyaeT cosaaHa.
PepakTupoBaHue Habopa npegonpeaenéHHbIX NapaMmeTpoB aK3eMnnapa

K aK3eMnnapy MOXHO NpUMeHWUTb Apyroi HaBop NpeonpeAenéHHbIX napaMeTpoB.

YTtobbl 0TpeaakTMpoBaTb HaBop NpeaonpeaenéHHbIX NapamMeTpoB dK3eMnapa,
BbIMOJSIHATE CreaytoLue AeNCTBUA:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnAapbl.

Otobpasutca Tabnuua aK3eMnnApos.

2. HaxwuTe MpeceTbl KOHPUrypaLmmn 53 PAAOM C 3K3EMIIAPOM, K KOTOPOMY
HeoBX0AMMO NPUMEHWTL APYron Habop npesonpenenéHHbIX NapameTpos.
OTKpOeTCA OKHO peaakTupoBaHua Habopa npeAonpesenéHHbIX napamMeTpoB.

3. BbibepuTe HOBbI Habop NpesonpeAenéHHbIX NapameTpoB U3 BbiNaLaroLLero
crnucka.

4. Haxmvmte MPUMEHUTD.
PenaktupoBaHue ak3emnnapa

Mpu pesakTMpoBaHWKU SK3EMMNIIAPA €r0 MOXHO HA3HAYUTb SK3EMNIAPOM
eMNOo3NUTOPHUA.

YTo6bl 0OTpeAaKTUpOBaThb SK3EMMIIAP, BLINMOSIHUTE CrieaytoLue AedCTBUA:

1. B pasaene YNMPABJNEHUE HasurayMoHHOM naHenu nepenanTe Ha cTpaHuly
UHppacTpyKTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emnaAapoB.
]
2. Haxwvute PenakTupoBaTb 4 PALOM C 3K3EMMIIAPOM, KOTOPbI HEOBXOANMO
oTpeAaxkTupoBarTb.
OTKpOEeTCA OKHO PEAAKTMPOBaHWA 3K3eMNApa.
3. UNameHuTe napameTphbl 3Kk3eMnifapa.
4. Haxmnute COXPAHUTD.

OksemMnnAp OyaeT oTpesaKTUpOBaH, M3MeHeHUA 0ToBpasaTcs B Tabnuue
3K3eMNAPOB.

Ha3HaueHue aK3emnnApa peno3MTopun

Basa aaHHbIX penosuTopus pasMeLlaeTca B 3k3emMnnape. ATOT SKIEMNIIAP, KaK v
Zpyrue aK3eMnnapsl, MOXHO co34aTh B BeG-NPUIOXeHUU. Bam Hy)KHO BPYUHYHO
yKasaTb, B KAKOM 13 3K3eMMNIAPOB B BEO-NPUIOXeHUH pasveLlaeTca 6asa AaHHbIX
penosuTopus.

Y1066l HA3HAUYNUTD JK3eMNn[ap penosnuTopud, BbiMOHUTE crneayruine nencTeuA:

1. B pasaene YMNMPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Ortobpasutcs Tabnuua aK3eMnAapos.

]
2. HaxmvunTe PepaktupoBaThb 4 PAAOM C 3K3eMMIApOM, B KOTOPOM pasmMeLleHa
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6a3a AaHHbIX PEMO3UTOPUA.
OTKpOETCA OKHO PelakTUPOBaHMA 3K3emMnnapa.

3. YcraHosute dnaxok dksemnnap penosutopua EM. Mo ymonuanuio atot
PNaXKoK CHAT.

4. Haxmnte COXPAHUTD.
YnaneHue aksemnnfapa

NPEAYNPEXOEHUE
MNocne ynaneHua ak3eMnnApbl HeMb3A BOCCTAHOBUTD.
Yrto6bl ynanuTb 3K3eMnnap, BbINOMHATE CreAytoLne AeACTBUA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHdpacTpykTypa — IK3eMNnfApbl.

Otobpasutcs Tabnuua aK3eMnnapos.

2. Haxmute Yaanutb u3 EM O PAZOM C SK3eMMAPOM, KOTOPbIM He0OX0AMMO
yaanuTb.

OTKpoeTcA OKHO yAaneHuda aKksemnnapa.
3. Haxwmute YOAINHUTD.

Ok3emnnAp ByaeT yaanéH v nepectaHeT oTobpaxatbeA B TaBnuLe aK3eMnAapos.

TabnuuHble NpocTpaHCcTBa

TabrnyHble NpocTpaHCTBa NO3BOMAIOT YNPaBATh JIOTMKOW pasmeLleHnn dpainnos
06bexToB 6asbl JaHHbIX B hainnoBon cucteme. B TabnunyHbIx npocTpaHcTBax
MOXHO pasMeLLaThb Kak oTaernbHbIe Tabnuubl U UHAEKCHI, TaK U 6asbl AaHHbIX
LIeSTUKOM.

3a noapo6Hoi MHdopmaLmen o TabnyHbIX NPOCTPaHCTBax 00paTUTECh K
oduumnanbHon AokymeHTaumn Postgres Pro.

B aTOM pasaene onucaHo, Kak ynpaenaTe TaBnUYHbIMK MPOCTPAHCTBAMM, U
npWBEAEHbI CEAYOLWME UHCTPYKLMUK:

CosaaHue TabanMyYHOro NpoCTpaHCTBa
MpocMoTp TaBNUYHbBIX NPOCTPAHCTB

PefakTvpoBaHue TabanMYHOro NpoCTpaHCTBa
O6HoBneHne cnucka TabanMyuHbIX NPOCTPaHCTB

Co3znaHue TaBnUUHOro NPoCTpaHCTBa

UTto6bl co3aate TaBNMUYHOE NPOCTPAHCTBO, BEIMOMIHUTE Creayolve AedCTBuUA:

1. B pasaene YMNMPABJIEHUE HasuraunMoHHOM naHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emnaAapoB.

2. HaxmuTe Ha uMA 3K3emnnapa, B KOTOPOM HEOBX0AMMO co3aaTh TabnuuHoe
MPOCTPaHCTBO.

Orto6pasutca cTpanuua O63op.

3. B pasgene AETAJITIU SK3EMIMITAPA HaBurauvoHHOM NaHenu nepenanTe Ha
cTpaHuuy TabnuuHble NpocTpaHCTBa.

OtobpasnTca Tabnuua TabinyHbIX NPOCTPAHCTB.
4. B npasom BepxHem yray cTpaHuubl Haxvmte CO3A4ATb MPOCTPAHCTBO.
OTKpOoeTCHA OKHO co3AaHuA TabrMYHOro NPOCTPaHCTBa.

5. Ykaxute noapobHyto MHdOpMaLMio 0 HOBOM TaBIMYHOM NPOCTPaHCTBE
(noMeyueHHble 3BE30UKOM NapameTpbl ABNATCA 00A3aTeNbHBIMM):

o 3K3eMnnAp: 3K3emMnnap, KoTopoMy ByAeT npuHaanexatb TabnuyHoe
MPOCTPaHCTBO. 3HaYeH1e NOACTaBAETCA aBTOMATUYECKH.

o HasBaHue: yHuKanbHoe uma TaBrMYHOro NPOCTpaHCTBa.

o Karanor: nyTb Kk kaTanory, B KoTopom 6yaeT pasmeLleHo TabnuyHoe
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NPOCTPaHCTBO.

o Bnapeneu: nons3osatens CYB, koTopoMy ByaeT npuHaanexartb
TabnMYHOE NPOCTPAHCTBO.

o seq_page_cost: 3HaueH1e napameTpa seq page_cost, KOTOpoe ByaeTt
NPUCBOEHO TaBnMYHOMY NPOCTPAHCTBY.

o random_page_cost: 3Ha4yeHue napamMeTpa random_page_cost, KOTOPOE
OyaeT NpUCBOEHO TabIMYHOMY MPOCTPAHCTBY.

o effective_io_concurrency: 3HaueHve napameTpa
effective_io_concurrency, KOTOPOE 6y.qu NPUCBOEHO TaéJ'IW-{HOMy
NPOCTPaHCTBY.

o maintenance_io_concurrency: 3HauyeHne napamertpa
maintenance_io_concurrency, KOTOpPOe 6y,ueT NPUCBOEHO TaéﬂW—IHOMy
NPOCTPaHCTBY.

o Compression: ucnonb3oeaHve ¢GanioBon CUCTEMbI C QYHKUMEN CKATUA
CFS. Bo3amoxHble BapuaHTbl anroputMoB cxatua: zstd, 1z4, pglz v zlib.
DyHKLMOHANBHOCTL AOCTYMNHA ToNbKo AnA Postgres Pro Enterprise.

Mpu cosaaHum TabnMUHOro NPOCTPAHCTBA CO3AaeTcA Katanor B Gpannosoi
CUCTEME W 3aTEM C MOMOLLIbIO CREATE TABLESPACE CO34aeTcA TabnuuHoe
npocTpaHcTeo. Cosaath TabnMuHOe NPOCTPAHCTBO MOXHO U B yXe
CYLLECTBYIOLLIEM KaTasiore, OAHAKO B TAKOM Cllyyae Katasor A0SKeH ObiTb NycT.

6. Haxmmte COXPAHUTD.

TabnuyHoe npocTpaHcTBo ByaeT co34aHO M NOABUTCA B Tabnuue TabnmuHbix
NPOCTPAHCTB.

npOCMOTp Ta6NUUHbIX NPOCTpPaHCTB

Y106bl NPOCMOTPETH CIUCOK TABMUYHBIX MPOCTPAHCTB, BLINOMHUTE CreaytoLime
AencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHPppacTpyKTypa — DK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.

2. HaxmuTe Ha MMA SKk3emMnnapa, B KOTOPOM HEOBXOAUMO MPOCMOTPETh
TabnuyHble NpocTpaHCTBa.

Ortobpasutca ctpaHuua O63op.

3. B pasnene AETAJIU SKIEMIMIAPA HaBuray1MoHHOM naHenu nepenanTe Ha
cTpaHuyy TabnuuHbie NnpocTpaHCTBa.

Oto6pasutca Tabnuua TabnmMyHbIX NPOCTPAHCTB CO CIEAYHOLMMU CTONOLAMM:

o HasBaHue: yHVKanbHoe ma TabrMyHOro NPOCTPaHCTBa. 3HaYeHUs B 9TOM
cTonbue MOXHO GULTPOBaTb U COPTUPOBATL C MOMOLLIbIO COOTBETCTBYHOLLMX
3HaYKOB.

o JK3eMnnAp: 3K3eMniAp, B KOTOPOM CO3AaHO TaBnnyHoe NpOCTPaHCTBO.

o Bnapeneu: nonb3osatens CYB/, sanawowmiica Bnagensuem TadiMiHoro
npoCTpaHcTBa.

o MMyTb: KaTanor TabnMyHOro NPOCTPaHCTBa B GpainoBoi cucTeme.

o KoHdurypaunoHHblie napameTpbl: AOMNONHUTENbHbIE NapaMeTpbl
KOHUIypaLmuu, cneynduyHble Ansa TaBnUMUHbIX NPOCTPAHCTB.

o Pasmep: 06unit pasmep 06EKTOB BHYTPU TABNMUHOMO NPOCTPaHCTBA.

o JleNCTBUA: AENCTBUA, KOTOPbLIE MOXHO BbIMOSTHUTE C TABUYHBIM
NPOCTPaHCTBOM. 3a NoApPo6HOW MHpOPMaL el 0 AEUCTBUAX C TaBNMUHBIMM
npocTpaHcTBaMu 06paTUTECh K APYrMM MHCTPYKLMAM B 3TOM pasaere.

C Ta6nwue17| TaBNMUYHBIX NPOCTPAHCTB MOXXHO BbINOJTHUTL CcrieayrLimne AEenCTBuA:

o YT06bI 06HOBUTL TAbNMLY, B NPABOM BEPXHEM YTy CTPaHHULbI HAXMUTE

~
O6HOBUTL AaHHble *~ .
o YT0BbI COPOCHTL BCE DUMLTPLI, B MPABOM BEPXHEM Yriy CTPaHULbl HAXMUTE
C6pocuTb puUnbLTPSI.

Pe.ﬂal(TMpOBaHVIe TabnuuHoro npocTpaHCTBa

TabnuyHble NpoCTpaHCTBa MOXHO nepenmMeHoBaTb. MNpu pefakTupoBaHum
TabriMyHoro NPocTpaHcTaa BinonHaeTcA SQL-KOMaHAa ALTER TABLESPACE.

NMPUMEYAHUE
CucTeMHble TabnnyHble NPOCTPaHCTBA PEAAKTMPOBATL HeSlb3A.

YTo6bl 0TpeaakTMpoBaTth TabMyHOe NPOCTPaHCTBO, BhIMOMHATE CrieaytoLme
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aencTeua:

1.

5

6.

B pasaene YMNPABJIEHUE HaBuraynMoHHOW NaHenu nepenante Ha CTpaHuLy
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emMnafapoB.

. HaxxmuTe Ha uma ak3eMnnapa, B KOTOPOM CO34aHO TabnMyHOEe NPOCTPaHCTBO.

Orto6pasutca cTpanuua O63op.

. B pasnene AETAINU SK3EMMIMAPA HaBuraunoHHOW NaHenu nepenanTe Ha

CTpaHnyy TabnuuHble npocTpaHCTBa.

Oto6pasutca Tabnuua TabrnuyHbIX TPOCTPAHCTB.

&
. Haxwmute PegakTupoBaTtb 4 pAZOM C TabnMuHbIM NPOCTPAHCTBOM, KOTOPOE

HEeoBX0AMMO OTPEeAaKTMPOBaTb.
OTKpOeTCA OKHO pPelaKTUpPOBaHWA TaBIMYHOTO NPOCTPAHCTBA.
M3meHnTe umA TabnmMyHOro NpocTpaHcTea.

Haxmute COXPAHUTD.

TabrnnyHoe npocTpaHcTBO ByAeT OTPeAaKTUPOBaHO, UBMEHEHWA 0TOBPasATCA B
Tabnuue TabnmMyHbIX NPOCTPAHCTB.

YnaneHue TabnuuHoro npocTpaHcTea

NPEAYNPEXOEHUE

Mocne ynaneHus TabnuyHble NPOCTPaHCTBA HENb3A BOCCTAHOBUTD.

Mpu yaaneHun TabrnmMyHoro NpocTpaHcTBa BuinosHAeTcA SQL-komaHaa prop
TABLESPACE.

NMPUMEYAHUA

o YIanuTb MOXHO TOSBKO NMyCTOe TaBMYHOE NPOCTPAHCTBO.

o [Mepen yoaneHvem TabnMyYHOrO NPOCTPAHCTBA NepeMecTuTe Uim
yoanute Bce HaxoAawmeca B HEM 06 bEKThI.

o CucTemHble TaBNMUHbIE MPOCTPAHCTBA yAaIUTh HEeMb3s.

Yto6bl ynanute TabnuyHoe NpoCTPaHCTBO, BEIMOMHUATE CrieaytoLve AeUCTBuA:

1.

5

B pasaene YINPABJIEHUE HaBuraynMoHHOM NnaHenn nepenante Ha CTpaHuLy
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emMnafapoB.

. HaxmuTte Ha umA aKk3emnisapa, B KOTOPOM CO34aHOo TabrMyHoe NpoCTPaHCTBO.

Orto6pasutca cTpanuua O63op.

. B pasnene AETAINU SK3EMMIAPA HaBuraunoHHOM NaHenu nepenante Ha

CTpaHnyy TabnuuHble npocTpaHCTBa.

Oto6pasutca Tabnuua TabrnuyHbIX MPOCTPAHCTB.

. Haxmute Yaanutb O pAZOM C TabnMyHbIM NPOCTPAHCTBOM, KOTOPOE

HEOGXOAMMO yAanUTb.
OTKpOETCA OKHO yAaneHua TabnMyHoro NPOCTPaHCTBa.

Haxwvmunte YOAITUTD.

Ta6nuuHoe npocTpaHcTBo ByaeT yaaneHo 1 nepectaHeT oToOpaxaTbca B Tabnuue
TabnMYHbLIX NPOCTPAHCTB.

Ba3bl AaHHbIX

PPEM nosBonAaeT paboTaTh ¢ 6a3aMu JaHHbIX, cxeMamu, Tabnuuamu, MHAEeKCaMu,
DYHKLMAMKM M NOCNEe[0BATENbHOCTAMM.

YnpasneHue 6azamu gaHHbIX

B aToM pasaene onvcaHo, Kak ynpaenaTe 6asaMu AaHHbIX, U MPUBEAEHbI
cneayoLme UHCTPYKLMUK:



Cosfaanve 6asbl JaHHbIX
MpocmoTp 6a3 AaHHbIX

3anyck TepmvHana PSQL

0600 CTaTUCTUKM NNAHUPOBLLMKA
[MepevHaexkcauvs

3anycK 04nCTKM
MNepenmeroBaHue 6asbl AaHHbIX
Ynanexuve 6asbl JaHHbIX

CosgaHue 6a3bl AaHHbIX

Ytobbl cosaatb 6as3y AaHHbIX, BEIMOMHUTE CreaytoLlime AercTBuA:

1. B pasaene YNPABJIEHUE HaBurayMoHHOM naHenu nepenanTe Ha CTpaHuLy
Ba3sbl AaHHbIX.

Oto6pasuTca Tabnuua 6as AaHHbIX.
2. B npaBom BepxHem yrny cTpaHuybl Haxmute CO3JATb BA3Y AAHHbIX.
OTKpoeTCA OKHO co3aaHuA 6asbl AaHHbIX.

3. YKaxuTe noapoOHyro MHPOpPMaLHUIO 0 HOBO 6ase AaHHbIX (MoMeYeHHbIe
3BE3J10YKOW NapameTpbl ABNATCA 06A3aTeNbHBIMM):

BK3eMnnAp: 3Kk3eMnnAp, B KOTOpom ByaeT co3aaHa 6asa AaHHbIX.

HassaHnue BJ: yHvKanbHoe nma 6asbl AaHHbIX.

Bnapgeney BAl: Bnaaeney 6asbl JaHHbIX.

KonupoBka (ENCODING): koavpoBKa CUMBOOB B HOBOW 6a3e JaHHbIX.

KaTteropua coptuposku (LC_COLLATE): ycTtaHaBn1BaeT 3Ha4YeHne

LC_COLLATE B OKPY)XEHWUW OnepaLnoHHOW cUcTeMbl cepBepa 6as AaHHbIX.

o Kareropua tunos cumonos (LC_CTYPE): yctaHaBnvBaeT 3HayeHue
LC_CTYPE B OKPY)XXEHWU OnepaLnoHHOM cucteMbl cepepa 6as AaHHbIX.

o TabnuuHoe NPOCTPaHCTBO: TabIMuHOE NPOCTPAHCTBO, B KOTOPOM ByaeT
co3aaHa 6asa AaHHbIX.

o PaspelunTb coeanHeHUA: ykasbiBaeT, ByaeT nu 6asa aaHHbIX AOCTyNHA
ANA NOAKTHOYEHUN.

o OrpaHuuyeHHe KonuuecTBa COEAUHEHUN: TMMWUT OAHOBPEMEHHO
YCTaHOBIEHHbIX CEaHCOB K H6ase AaHHbIX.

o flBnAerca nu wWabnoHom: ykaswisaeT, ByaeT v codpaqHan 6asa AaHHbIX
LaBrioHOM.

o LWabnoHn: wabnoH 6asbl AaHHbIX.

o o o o o

4. Haxmvnte COXPAHUTD.

Basa naHHbIx 6yaeTt cosgaHa v noasuTcA B Tabnuue 6a3 AaHHbIX.

Mpocmortp 6a3 gaHHbIX

Yrtobbl npocMoTpeTh 6asbl AaHHLIX, BLIMOMHATE CrieAytoLine AeNCTBUS:

1. B pasaene YMPABJIEHUE HasuraunMoHHOM naHenu nepenanTe Ha cTpaHuuy
Basbl AaHHbIX.

OtobpasnTca Tabnuua 6as AaHHbLIX.

2. (HeobnasaTenbHo) AKTUBHPY#HTE nepekntoyatens MokasbiBaTb CUCTEMHbIE
6a3bl gaHHbIX, YTOOLI 0TOOPA3UTL B TOM UKcrie cucTemHble BJ. Mo
YMOJYaHHIO 3TOT NepexoyaTesib AeakTUBUPOBaH.

Tabnuua 6as fJaHHBIX COAEPXUT crieaytoLne cTonoubl:

o Uma BA: yHuKanbHoe uMs 6asbl AaHHbIX. 3HAUEHUS B 3TOM CTONBLE MOXHO
UNLETPOBATL M COPTUPOBATL C MOMOLLIbO COOTBETCTBYHOLLIMX 3HAUKOB.

o O6wuin pasmep: pasmep 6asbl AaHHLIX. [OPUSOHTANBHBIA MHAUKATOP
nokasbiBaeT pasmep Tabnuu, pasayBaHWA W MHAEKCOB. 3HAUYEHWA B 9TOM
cTonbLe MOXHO COPTUPOBATL C MOMOLLIbIO COOTBETCTBYHOLLEro 3HauKa.

o Wraparound: KonnuecTBo CBOOOAHbLIX MAEHTUPHUKATOPOB TpaH3aKumii B 6ase
JaHHbIX (B MPOLEHTax).

. 3K3EMI1]1ﬂpZ 9K3emMnnAap, B KOTOPOM co3ZaHa 6asa AaHHbIX.

o C6op gaHHbIX: 06BEM, B KOTOPOM areHThl COBMPAIOT CyXeBHY
MHPOPMALIMIO C 3K3EMMNAPOB.

o Tabnuubi: obwan uHdopmauma o Tabauuax:



o Konwnuectso Tabnuu
o Pasmep Tabnuy
o [MpoueHT pasayBaHua Tabnuy

o UHAeKcbl: obLan nHpopmauma 06 uHaeKcax:

o KonunuyectBO MHAEKCOB
o Paswvep nHaekcos
o [lpoueHT pasayBaHWA MHOEKCOB

o JleACcTBUA: JEWCTBUSA, KOTOPLIE MOXHO BbINOMHUTL C 6a30i AaHHbIX. 3a
noapo6HoW MHPopMaLuuen o AencTBUAX C Basamu AaHHbIX 0BpaTUTECh K
APYrMM MHCTPYKUMAM B 3TOM pasaene.

C Tabnuuen 6a3 AaHHbIX MOXHO BbIMOMHUTL CeAyoLMe AeUCTBUA:
o YUT06bI 06HOBUTL TABMULY, B NPABOM BEPXHEM YITly CTPAHULbI HAXKMUTE

~
O6HOBUTL AaHHble *~ .
o YT0BbI COPOCHTL BCE PUMLTPLI, B MPABOM BEPXHEM Yry CTPaHULbl HAXMUTE

C6pocutb pUnbTPbI.

Pasmep 6asbl AaHHbLIX paccCUUTHIBAETCA Kak CyMMa pasMepoB BCeX PenaLMOHHbIX
06beKToB Hasbl AaHHbLIX. Takoi NoAxoa No3BOSAET UCKIOUUTL U3OLITOUHLI BbI3OB

®YHKUMM pg_database size, KOTOPAs UCMOMb3yeT PEKYPCUBHBIN 00X04
ZIMPEKTOPUI M annoB U MOXET HeraTUBHO BIMATL HA MPOW3BOAUTENBHOCTb
OCHOBHOM pabouei Harpysku sKk3emnnapa.

NPEAYNPEXOEHUE

Ecnu 6asa faHHbIX cosnaétes 3a npeaenamu PPEM, nidopmauus o He B
BEO-NPUIOKEHNM MOXET NOABNATLCA C 3aAEPXKKON. JNnUTEenbHOCTD 3aAepXKKU
3aBUCUT OT HACTPOEK areHTa 1 No YMOS4YaHWIo paBHa O4HON MUHYTE.

3anyck repmuHana PSQL

Tepmunan PSQL npeaoctasnaeT HU3KOYpPOBHEBLIM A0CTYN K ak3emnnapy CYB v
npeAHasHayveH AnA Tex cnyyaes, koraa Bo3moxHocTen PPEM HenoctatouHo. OH
npeaocTasnAeT 60MbLUYIO YacTb OYHKLUOHANBHOCTH KIACCUYECKOro psql, HO BCE
e MMeeT orpaHuMyeHuna. Hanpumep, BbI30B MeTa-KoManabl \ | And sanycka shell-
KOMaHA 3anpeLléx.

Mpu 3anycke TepMMHana UCnonb3ykTCH napameTpbl NOAKMOUEHUS K IK3EMMNAPY
CYBA.

Ytobbl 3anycTuTb TepMuHan PSQL, BeINONHUTE crneaytoLime AencTBuaA:

1. B pasaene YNMPABJNEHMUE HasurauMoHHOM naHenu nepenanTe Ha cTpaHuly
Ba3bl AaHHbIX.

Oto6pasuTca Tabnuua 6as AaHHbIX.

2. (HeobasatenbHo) AkTuBMpyiTe nepekntoyatens MokasbiBaTb CUCTEMHbBIE
6a3bl gaHHbIX, YTOGLI 0TOGPA3UTL B TOM umucne cucTemHbie BJ. Mo
YMOSYaHUIO 3TOT NepertoyaTens AeakTUBUPOBaH.

3. Haxmute PSQL psaom c 6230 AaHHbIX, A58 KOTOPOH HEOBX0AUMO 3anyCTUTh
TepMuHar.

OTkpoeTca okHo TepmuHana PSQL. B npasom BepxHEM yriy OKHa MOXHO
pasBepHyTb TEPMUHA Ha MOJHbIA SKPaH, OTKPbITb B OTAENTbHOM OKHE WK 3aKpbITh
1 BbITKU U3 Hero.

C60op cTaTUCTHKN NAaHUPOBLYHKA

Mpu c6ope CTaTUCTUKM NNaHUPOBLUMKA BbiNonHAeTcA SQL-KOMaHAa ANALYZE.

YTo06bl 3anycTUTb COOP CTAaTUCTUKM NITAaHUPOBLLMKA, BLINOSHUTE CrieaytoLine
OencTBuA:

1. B pasaene YMNMPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
Ba3sbl gaHHbIX.

OtobpasnTca Tabnuua 6a3 AaHHbIX.

2. (HeobaszatenbHo) AkTuBMpyiTe nepexntoyatens MokasbiBaTb CUCTEMHBIE
6a3bl aaHHbIX, YTOGbLI 0TOGPA3UTL B TOM umucre cucTemHbie B, Mo
YMOJI4aHUIO TOT NnepertoyaTenb AeakTMBUPOBaH.
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3. HamuTe Ha 3HAuOK TPEX BepTHKasbHLIX Todek - — Analyze pagom c 6asoit
JaHHbIX, ANA KOTOPOW He0BX0AWMO 3anyCTUTb COOP CTATUCTUKM.

OTKpoeTcA OKHO cOopa CTaTUCTUKM.

4. 3apaite HeobxoaUMble NapameTpbl (TOMEYEHHbIE 3BE30YKOM NapamMeTpel
ABNATCA 00A3aTENbHLIMM):

o 3agaTb BbiNONHEHUE cron-c‘rpouoﬁ: no3BOSIAEeT 3a4aTb pacnucaHue
BbINONIHEHUA onepaunn B popmMaTte crontab.
o I'InaHupOBaHMe 3afa4yu: Nno3BosAEeT 3aniaHMpPOoBaTh BbINOTHEHWE 3a4aun.

5. Haxxwvmnte MPUMEHHUTD.

6. MoaTBepAMTE BLINOSIHEHWE ONepaLuu.

C6op cTaTuCcTuKkM OyaeT 3anyLleH B aCUHXPOHHOM PEXUME.
NMPUMEYAHUE

Jna cbopa cTaTUCTMKK NNaHUPOBLLMKA UcrnonbayeTtces SQL-komaHaa
anNALYZE. Kak npaBuno, cOop CTaTUCTUKU He TpeByeT 3HauuTerNbHbIX
pecypcoB. TeM He MeHee ero NPOAOSHKUTENbHOCTL 3aBUCHUT OT KONMYecTBa
Tabnuy 1 cToNBLOB M MOXET 3aHUMaTb ANIMTeSIbHOe BpeMs.

Ytobbl 0TCneanTb xoa cbopa CTaTUCTUKU NNaHUPOBLUMKA, BLINOMHUTE CrneaytoLime
AencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHPppacTpyKTypa — DK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha nmA ak3emnnapa.
Orto6pasutca cTpaHuua O63op.

3. B pasaene AETAJIU SK3EMITIAPA HasurayMoHHOM naHenu nepenante Ha
cTpaHuly AKTUBHOCTb.

Otobpasutcs cTpaHuua AKTUBHOCTb.
4. BblbepuTe Brnaaky CBOP CTATUCTUKM.

OTo6pasnTcaA CTaTUCTMKA MaHUPOBLLMKA.
lNepenHaexcayma

Mpu nepenHaekcaymm BeinonHAeTcA SQL-kKOMaHAa REINDEX.

YTo6bl 3anycTUTb NepecTpoeHne Bcex MHAEKCOB Hasbl AaHHbIX, BbIMOHUTE
cneaywoume aencTeumA:

1. B pasaene YMNPABJIEHUE HasuraumMoHHOM naHenu nepenanTe Ha cTpaHuuy
Basbl AaHHbIX.

OtobpasnTca Tabnuua 6as AaHHbIX.

2. (HeobnasaTenbHo) AKTUBHpY#HTE nepekntoyaTens MokasbiBaTb CUCTEMHbIE
6a3bl gaHHbIX, YTOOLI 0TOOPA3UTL B TOM Uncrie cucTemHble BJ. Mo
YMOMNYaHUIO 3TOT NepertoyaTenb AeaKTUBUPOBaH.

3. HakmuTe Ha 3HAuOK TPEX BEPTUKAmbHLIX Touek - — Reindex pagom ¢ 6a3oit
ZlaHHbIX, AN KOTOPOW HEOBX0AMMO NEepPeCcTPOUTL MHAEKCHI.

OTKpOGTCH OKHO nepecTpoeHna NHAEKCOB.

4. 3apanTe HeoBX0AUMbIE MAapaMeTPbl (TOMeYeHHbIE 3BE3A0YKOM napaMeTphbl
ABNAKOTCA 00A3aTENBHBIMU):

o Concurrently: ykasbiBaeT, crieayeT nu BbINOMHUTL ONepawymio B
HebnokupytoLLem pexume. 1o Hambonee 6e3onacHbIi PeXUM, KOTOPLIN
no3sonaeT usbexarb 6110KMPOBKM PaBoThl COCEAHUX CEaHCOB 3a CUET
HEKOTOPOro 3aMeAsIeHUA camMoro npoLecca neperHaeKcaunn. ATo Pexum
Nno yMOJ4aHu1io.

o TabnuuHOe NPOCTPaHCTBO: TabIMUHOE NPOCTPAHCTBO, B KOTOPOM GyayT
co34aBaTbCA HOBblE NHAEKCHI.

o 3apaTb BbINONHEHWE CroN-CTPOKOM : MO3BONAET 3aaTh pacnucaHue
BbIMOMHEHWA onepauunn B ¢opmare crontab.
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o lMnaHupoBaHMWe 3agaun: NO3BOSAET 3aMAHMPOBATHL BbINOMHEHWE 3a4auM.
5. Haxmvmunte MPUMEHUTD.
6. MoATBepAMTE BLINOMHEHWE ONepaLny.
3aziaua Ha NepecTpoeHre MHAEKCOB ByaeT 3anyLyeHa.
NMPUMEYAHUE

Ina nepevHaexkcaumm ucnonbayetca SQL-koMaHAa REINDEX. YTOObI
BbINOSTHUTL STy OnepaLuto, MoryT noTpeboBaTbca 3HaUUTENbHbIE PECYpChl B
3aBUCUMOCTH OT KONMYECTBa M pasMepa UHAEKCOB, NMO3TOMY X0
NnepecTpoeHna MHAEKCOB PEKOMEHAYETCA OTCNeXMUBaThb.

YTo6bl OTCNeanTb X0 NepecTpoeHnsa MHAEKCOB, BbIMOMHUTE CrieaytoLime
OencTBuA:

1. B pasaene YMNPABJIIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emMnaAapoB.
2. HaxmuTe Ha vmA ak3emnnapa.
Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMIMIAPA HaBurayMoHHOM NnaHenu nepenante Ha
cTpaHuly AKTUBHOCTb.

OtobpasuTca cTpaHuya AKTUBHOCTb.
4. BuibepuTe Bknaaky MHOAEKCALIUA.

OtobpasuTca MHpopMaLUa 0 NEPecTPOeHUN MHAEKCOB 6asbl AaHHbIX.
3anycK o4YUCTHH

Bbl MOXeTe 3anyCTUTb OUMCTKY OT YCTapEBLLMX BEPCUIA CTPOK N0 BCeM Tabnuuam
6a3bl AaHHbIX. Mpu 3TOM BbINonHAeTcA SQL-KomMaHaa vACUUM.

YTo6bl 3aMyCTUTb OYUCTKY YCTAPEBLUUX BEPCUI CTPOK, BLIMOMHUTE CreaytoLime
AencTBuA:

1. B pasaene YMPABJIEHUE HasuraumMoHHon naHenu nepenanTe Ha cTpaHuly
Basbl AaHHbIX.

OtobpasuTca Tabnuua 6as AaHHbIX.

2. (HeobaszatenbHo) AkTuBupyiTe nepekntoyatens MokasbiBaTb CUCTEMHbBIE
6a3bl gaHHbIX, YTOOLI 0TOOPA3UTL B TOM UKcrie cucTemHble BJ. Mo
YMOMNYaHUIo 3TOT NepertoyaTenb AeaKTMBUPOBaH.

3. HaxmuTe Ha 3HAUOK TPEX BEPTUKAMLHBIX TOYeK - — Vacuum pagoM ¢ 6a3oit
ZlaHHbIX, AN KOTOPOW HEOOX0AMMO 3aMyCTUTb OUUCTKY.

OTKpOETCA OKHO 3amnycKka OUYUCTKM.

4. 3apanTe HeoBXoAUMbIE MAapaMeTpPbl (TOMeYEHHbIE 3BE3A0YKOM napameTphbl
ABNATCA 00A3aTeNbHbIMM):

o Pexumbi: PEXUMbl OYUCTKHU TaéI'IVILl. Bo3mMoXHbIE 3HAUYEeHUA:

= Analyze: 06HOBNAET CTATUCTHKY, KOTOPYHO NNTAHUPOBLUMK UCMOMb3yeT
AnqA Belbopa Hanbonee 3P PEKTUBHOrO cnocoda BeINOTHEHWA 3anpoca.

= Full: BbInONHAET NONHY0 OYUCTKY Yepes nepecTpoenne ¢pannos
Tabnuuybl. O6paTTe BHUMAHWE, YTO HA BPEMSA BbIMOMTHEHUA OUYMCTKU B
3TOM pexuMe BCe CeaHcbl, paboTaroLme ¢ nepecTpanBaembiMu
Tabnuuamu, 6yayT 3abnoKMpoBaHsbl.

= Freeze: BbINONHAET arpeccuBHYIO «3aMOPO3Ky» CTPOK AnA
NPOABWXEHWUA FOPU30HTA 3aMOPO3KK U OCBOOOXAEHMA
MOEHTUDUKATOPOB TPaH3aKUMii AnA AanbHeNLero
nepeuncrnonb30BaH1A. ArpeccuBHasn 3aMopo3Kka Bceraa BbinosHAeTCA
npu nepesanucuy Tabnuubl, N03TOMy ecnu BelbpaH pexxum Full, pexum
Freeze BbIO1paTb HE HYXHO.

o 3apaTb BbINOJIHEHWE CrON-CTPOKOM : MO3BOSIAET 3aJaTh pacnucaHne
BbINOMIHEHUA onepayuy B GopmMaTe crontab.

o nﬂaHMpOBaHMe 3afayu: Nno3BoAEeT 3aniaHMpoBaTb BbIMOMTHEHWE 3a4auu.
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5. Haxmvmunte MPUMEHUTD.

6. MoATBepAMTE BLINOMHEHWE ONepaLny.

3azaua Ha ouncTKy ByAeT sanyLeHa.
NMPUMEYAHUE

Ana ounctku Tabnuy ucnonbayetca SQL-komaHaa vacuum. YTobbl
BbINOSTHUTL 3Ty OnepaLuto, MoryT noTpedoBaTbca 3HaUYUTENbHbIE PECYPChl B
3aBMCHMMOCTHM OT KONMYecTBa 1 pasmepa Tabnul, NosToMy X0 OUYUCTKM
PEKOMEHAYETCA OTCNexuBaTb.

YTo6bl 0OTCNeanTb X0 NepecTpoeHnsa MHAEKCOB, BbIMOMHUTE criefytoLime
OencTBuA:

1. B pasaene YMNMPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emMnaAapoB.
2. HaxmuTe Ha nmA aksemnnapa.
Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SKIEMIMIAPA HaBuray1MoHHOM naHenu nepenanTe Ha
cTpaH1Ly AKTUBHOCTb.

Oto6pasuTca cTpaHuua AKTUBHOCTb.

4. BuibepuTe Brnaaky OYUCTKA unu KIMTACTEPU3ALUA, ecnv Anda o4nCTKH
6b1n BeIGpaH pexxvm Full.

OTobpasnTca MHpopMaumna 06 oUncTKe Tabnuy.

MepeumeHosaHHe 6a3bl JaHHbIX

Mpu nepermMeHoBaHWK 6asbl AaHHLIX BbiNonHAeTcA SQL-KOMaHAA ALTER DATABASE
C npeﬂﬂO)KeHMeM RENAME TO.

Yto6bl nepenmMmeHoBaTb 6a3y AaHHbIX, BbINOJSIHUTE cneayroLline AENCTBUA:

1. B pasaene YMNMPABJIEHUE HasuraumMoHHOM naHenu nepenanTe Ha cTpaHuly
Basbl AaHHbIX.

OtobpasuTca Tabnuua 6as AaHHbIX.

2. (HeobnaszatenbHo) AkTuBupyiTe nepekntoyatens MokasbiBaTb CUCTEMHBIE
6a3bl gaHHbIX, YTOOLI 0TOOPA3UTL B TOM UKcrie cucTemHble BJ. Mo
YMOMNYaHUIO 3TOT NepertoyaTenb AeaKTMBUPOBaH.

3. HaxmuTe Ha 3HauOK TPEX BepTHUKarbHLIX Touek °  — Rename pagom ¢ 6asoit
AaHHbIX, KOTOPYIO HE0BXOANMO NepenMeHoBaThb.

OTKpoeTCcA OKHO NepenMeHoBaHus 6asbl AaHHbIX.
4. YKauTe HoBoe UMs 6asbl AaHHBbIX.
5. Haxmute COXPAHUTD.

Basa aaHHbIX ByneT nepeMmeHoBaHa, 3MeHeHne oTobpasutca B Tabnuue 6as
AaHHbIX.

Ynanenne 6asbl AaHHbIX

NPEAYNPEXIOEHUE

Mocne ynanexua 6asbl AaHHbIX HEMb3A BOCCTAHOBUTb.
Mpu yaaneHun 6asbl AaHHbIX BeinonHaeTca SQL-KoMaHAa DROP DATABASE.
Ytobbl ynanute 6asy AaHHbIX, BLINOHUTE Crieaytolue AedCTBUA:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
Ba3bl AaHHbIX.

OtobpasnTca Tabnuua 6a3 AaHHbLIX.
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2. (HeobnasatenbHo) AkTuBupyiTe nepekntoyatens MokasbiBaTb CUCTEMHbBIE
6a3bl gaHHbIX, YTOOLI 0TOOPA3UTL B TOM UKcrie cucTemHble BJ. Mo
YMOMYaHUIo 3TOT NeperoyaTenb AeaKTUBUPOBaH.

3. HaxmuTe Ha 3Ha4yoK TPEX BEPTUKASTbHBIX TOYEK R Drop psazom ¢ 6ason
ZaHHbIX, KOTOPYIO HEOOXOANMO yAanNUTb.
OTKpoeTcA OKHO yaaneHus 6asbl AaHHbIX.
4. Haxmvute YOAIIUTD.
5. lMoaTBepaAnTE BLINOSIHEHNWE ONepaLuu.
Basa aaHHbIx ByaeT yaaneHa v nepectaHeT oToBpaxaTbes B Tabnuuye 6a3 AaHHbIX.
NMPEAYNPEXAEHUE

Ona ynanenua 6asbl AaHHbIX Ucnonb3yeTcAa SQL-KoMaH4a DROP DATABASE.
Mocne noaTeepxaeHUA onepauuy 6asa AaHHbIX U AaHHble OyayT
6e3B03BpaTHO yaaneHbl. OTMEHUTb UKW OTKATUTL OnepaLmto He Noy4YnTCA.

CxeMbl

B aTom pasaene onucaHo, kak ynpasnATe CXeMamu, U NpUBeAEHb! CrieayroLime
UHCTPYKLMK:

CosaaHue cxembl
MpocmoTp cxem
PenaktupoBaHue cxemsl
Ynanexue cxembl

CosgaHue cxembl

YT06bI CO3aaTh CXeMmy, BbIMNONMHUTE cneaywuine nencTeumA:

1. B pasaene YNMPABJNEHUE HasuraunMoHHOM naHenu nepenanTe Ha cTpaHuuly
Ba3sbl AaHHbIX.

OtobpasnTca Tabnuua 6a3 AaHHbIX.

2. (HeobasatenbHo) AkTuBupyiTe nepekntoyatens MokasbiBaTb CUCTEMHbBIE
6a3bl gaHHbIX, YTOGLI 0TOGPA3UTL B TOM uucrne cucTemHbie BJ. Mo
YMOSYaHUIO 3TOT NepertoyaTens AeakTUBUPOBaH.

3. Haxmute Ha uma 6asbl AaHHbIX, B KOTOPOW HEOOXOAMMO CO34aTh CXEMY.
OtobpasuTca Tabnuua cxem.

4. B npasom BepxHem yriy cTpaHuubl HaxmuTe CO3JIATb CXEMY.
OTKPOETCA OKHO CO3ZaHMA CXEMbI.

5. YKaxuTe noapobHyto MHPOPMaLWIO O HOBOW CXeMe (MoMeYeHHbIe 3BE3A0UKOM
napameTpbl ABNAKTCA 06A3aTeNbHLIMM):

o HasBaHue: yHMKanbHOE UMA CXEMBI.
o Bnagenewy: Bnazenew cxembl.

6. Haxmunte CO3OATD.

Cxema ByneT cozfaHa v nosBUTCA B Tabnuue CxXem.
Mpocmotp cxem

YT00bI NPOCMOTPETb CXeMbl 6asbl AaHHbIX, BbINONTHUTE cneayLine AencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
Basbl AaHHbIX.

OtobpasuTca Tabnuua 6a3 AaHHbIX.

2. (HeobazatenbHo) AkTuBMpyiTe nepekntodaTens MokasbiBaTb CUCTEMHbIE
6a3bl AaHHbIX, 4TOObLI 0TOBPA3UTL B TOM unucre cucTemHble BJ. Mo
YMOJYaHUIO 3TOT NepexstoyaTesb AeaKTUBUPOBaH.

3. HaxmuTte Ha umA 6asbl AaHHBIX, B KOTOPOW HEOOXOAMMO NMPOCMOTPETL CXEMbI.

OtoBpasutca Tabnuua cxem Co CreayroLMMmu CToNGLamMu:
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CXeMbl: YHUKaSIbHOE UMA CXEMbl. 3HAYEHUA B 9TOM CTONOBLE MOXHO
$UNLTPOBaTL M COPTUPOBATL C MOMOLLIBIO COOTBETCTBYHOLLMX 3HAYKOB.

O6wumi pasmep: pasmep Bcex 0GEKTOB, BXOAALLMX B CXeMy. TOPHU3OHTasIbHbI
MHAMKATOP MoKasblBaeT pasvep Tabnuu, pasayBaHua U MHAEKCOB.

Bnapgeney: Bnazenel cxembl.
Tabnuubl: o6waa tHpopmauma o Tabnuuax:

o Konwuuectso Tabnuu
o Pasmep Tabnuy
o [MpoueHT pasayBaHua Tabnuy

UHaekcbl: obLian nHdopmauns 06 MHAeKcax:

o KonuuecTtBo nHAEKcOB
o Pasmep nHaekcos
o [lpoueHT pasayBaHWA MHAEKCOB

JeicTBUA: AEUCTBUSA, KOTOPLIE MOXHO BbINOSTHUTL CO CXeMO. 3a noApoBHOW
MHpOPMaLMeit 0 AeHCTBUAX CO CXeMamMu 00paTUTECh K APYrMM MHCTPYKLMAM B
3TOM pasgerne.

C Tabnuuei cxem MOXHO BbINOMHWTL CreaytoLime AencTBuaA:

o UT0O6bLI 06HOBUTE TAbBnMLy, B NPAaBOM BEPXHEM YTy CTPaHWLbI HAKMUTE

~
O6HOBUTb AaHHble *~ .

o UT06bI COPOCHTL BCE DUMLTPLI, B MPABOM BEPXHEM Yy CTPaHULbl HXKMUTE

C6pocutb pUnbTPLI.

Pasmep 06EKTOB CXEMbI PACCUMTHIBAETCA KaK CyMMa pasMepoB BCEX BXOAALLMX B
Heé penALMOHHbIX 06 BEKTOB.

NPEAYNPEXOEHUE

Ecnu cxema 6asbl AaHHbIX co3naéres 3a npeaenavun PPEM, nhdopmauus o
Hel B MHTepdEece peLleHna MOXET NOABMATLCA C 3aAEPKKON.
JnuTenbHOCTb 3a4epXKn 3aBUCUT OT HacTpoek areHta PPEM v no
YMOMUYaHUIO paBHa OAHON MUHYTE.

Penax TUpOBaHHe cxeMbl

Yto6hbl oTpeaakTupoBaTb CXemMmy 6asbl AaHHbIX, BbINOJTHUTE CreaywLine AencTBuA:

1.

5?
6.

B pasnene YNPABJIEHUE HaBurauyrMoHHOM NaHenu nepenante Ha CTpaHuLy
Basbl AaHHbIX.

OtobpasnTca Tabnuua 6as AaHHbIX.

. (HeobaszatenbHo) AkTuBupyiTe nepekntoyatens MokasbiBaTb CUCTEMHBIE

6a3bl gaHHbIX, YTOOLI 0TOOPA3UTL B TOM UKcrie cucTemHble BJ. Mo
YMOJYaHUIO 3TOT NepekstoyaTesb AeaKTUBUPOBaH.

. Haxkmute Ha uma 6asbl AaHHbIX, B KOTOPO# cO3AaHa cxema.

Oto6pasuTca Tabnuua cxem.

]
. Haxmute PegakTupoBaTtb 4 PALOM CO CXEMOW, KOTOPYH HeoBX0AUMO

0TpenaKTupoBaThb.
OTKpOETCH OKHO PefakTUPOBaHUA CXEMbI.
B oKHe n3MeHuTe napameTpbl CXeMbI.

Haxmunte COXPAHUTD.

Cxema ByneT oTpeaakTMpoBaHa, M3MeHeHWs oToBpasaTca B Tabnuue cxem.

YnaneHune cxembli

NPEAYNPEXOEHUE

[Mocne yaaneHna cxeMbl HeNMb3A BOCCTAHOBUTD.

YTo6bl ynanute cxemy, BbINOSIHUTE CrieaytoLne AeUCTBUA:

1.

B pasaene YNPABIEHUE HaBuraunMoHHoOM naHenv nepenavTe Ha cTpaHuly



Ba3bl gaHHbIX.
OtobpasnTca Tabnuua 6a3 AaHHbLIX.

2. (HeobnasatenbHo) AkTuBupyiTe nepekntoyatens MokasbiBaTb CUCTEMHbBIE
6a3bl gaHHbIX, YTO6LI 0TOGPA3UTL B TOM umucrne cucTemHbie BJ. Mo
YMOJYaHUIO 3TOT NeperoyaTens AeakTUBUPOBaH.

3. HaxmuTte Ha umaA 6asbl AaHHbIX, B KOTOPOW CO3aaHa cxema.

OtobpasnTca Tabnuua cxem.

4. HaxvmuTe Yoanutb O PAAOM CO CXEMOW, KOTOPYHO HEOOXOANMO yAanuTb.
OTKpOEeTCA OKHO yAarneHUs CXeMbl.

5. Haxmute YOANUTD. YT00bI yaanuTe Bce BNOXEHHbIE 0OBEKTHI CXEMBbI,
axkTMBMpynTe nepexkntoyatens KackaaHoe yaaneHue.

6. MoaTBepAMTE BLINOMHEHWE ONepaLmy.
Cxema GyneT yaaneHa v nepectaHeT oToOpaxaTbcs B TabnuLe CXem.
NMPEAYNPEXAEHUE

InAa ynaneHus cxembl 6asbl AaHHbIX UcrnonbayeTca SQL-KomaHAa DRoP
scueMa. [Nocne noaTeepxaeHna onepaunm cxema 6yaet 6e3803BpaTHO
yaaneHa. OTMEHWUTb UM OTKATWUTb OMNepaLuio He NosyunuTCA.

Tabnuybl

B aToM pasaene onvcaHo, Kak ynpasnaTe Tabnuuamu, M npuBeaeHsl creayroLime
MHCTPYKLWH:

CosfaHve Tabnuubl

MpocmoTp Tabnuu

MpocMoTp MHDOPMALIMK O KOHKPETHOMU Tabnuue
PefakTvpoBaHue 1abnuubl

Ynanexuve tabnuiibl

CosgaHue Tabnuibi

Ytobbl cosaaTb Tabnuuy, BeINOMHATE crneayrolue AeUCTBUA:

1. B pasaene YINMPABJNEHUE HasurauMoHHOM naHenu nepenanTe Ha cTpaHuly
Ba3bl AaHHbIX.

OtobpasnTca Tabnuua 6a3 AaHHbIX.

2. (HeobasatenbHo) AkTuBupyiTe nepekntoyatens MokasbiBaTb CUCTEMHbBIE
6a3bl AaHHbIX, YTOGLI 0TOGPA3UTL B TOM uucne cucTemHbie BJ. Mo
YMOSYaHUIO 3TOT NepertoyaTens AeakTUBUPOBaH.

3. Haxmute Ha uma 6asbl AaHHbIX.
OtobpasnTca Tabnuua cxem.

4. HaxmuTe Ha MMA CXeMbl, B KOTOPOM HEe0BX0AMMO co3aaTh Tabnuuy.
OtobpasnTca cTpaHuya cxemMbl ¢ BelbpaHHoM Brknaakor TABJTULLbI.

5. B npasom BepxHem yrny ctpaHuybl Haxmute CO3LAATb TABJALY.
OTKpOeTCHA OKHO co3aaHua Tabnuubl.

6. YKaxkuTe noapoOHyto MHPOPMALMIO O HOBOM Tabnuue (NoMeYeHHble
3BE3J0YKOW NapameTpbl ABNATCA 06A3aTENbHBIMM):

o HasBaHue: yHuKanbHoe umva Tabnuubl.

o TabnuuHoe NpPocTpaHCTBO: TaBNIMUHOE NPOCTPAHCTBO, B KOTOPOM ByneT
cosaaHa Tabnuua.

o KonoHku: ctonbubl cosgasaemont Tabnuubl. YtoObl 4oHaBuTh ctonbel
Tabnuubl, BLINOMHUTE Credytolue AenCTBuA:

1. Haxmute JOBABUTD + 1 3aaaitTe napameTpbl cTondua (noMeyeHHble
3BE3J04YKOM NapameTpbl ABNATCA 06A3aTeNbHBIMK):

= HasBaHue: YHUKanbHOE UMA CTOJ'I6L|,a.


https://postgrespro.ru/docs/enterprise/current/sql-dropschema

s Tun: TMN ZaHHbIX CTOJ'I6L|a.

= NOT NULL: ykasbiBaeT, 4to cToN16€el He NPUHUMAET 3HaYEHUsA
NULL.

= 3HaueHHWe No yMONUYaHUIO: 3HAUEHKE MO YMOMYaHUo, 3aaHHOE B
cronbue.

= lNepBUYHBIN KNIOY: OrpaHMyeHne PRIMARY KEY ONpenendeT, 4To
cTonbey unn ctonbubl TabnuLbl MOTYT COAEPXKaTb TOMBKO
YHUKanbHble (6e3 NOBTOPEHUI) 3HAYEHUA, OT/IMYHbIE OT NULL.

1. Haxwvute JJOBABUTD +, uToObl yKazaTh napamMeTpbl XpaHeHUs
NepBUYHOrO Ktoya:

s fillfactor

s deduplicate items

= YHUKanbHbIX KIKOY: OrpaHMyeHne UNTQUE ONpPeaenseT, uTo rpynna
13 OAHOTO MM HECKOSTbKUX CTONBLOB TabnuLibl MOXET coAepXaTtb
TOSIbKO YHWKasbHbIE 3HAUEHWS.

1. Haxmute JOBABHUTD +, uTo0bl yKa3aTb napamMeTpbl XpaHeHWs
YHUKaNbHOrO Ktoya:

s fillfactor
s deduplicate items

= BbIpameHue orpaHUUYeHUs: orpaHuyeHme ctonbua.

= MeToa cxaTua: MeToa cxatua ana ctonbua. BoamMoxHble
3HayeHun:

= pglz
s 124

2. Haxvmte COXPAHUTD.

o MapameTpbl XpaHEeHUA : napaMeTpbl XpaHeHusa Tabnuubl. Ytobwl 3aaatb
napametp, Haxvute JOBABUTbD +, Bbi6epuTe ero n3 BuinasaroLlero
CMUCKa CneBa M YKaXX1Te 3HayeHue B norse crnpasa.

o UNLOGGED: ykasbiBaeT, 4To coszaHHas Tabnuua 6yaert
HeXypHaMpyemon.

7. Haxmmute COXPAHUTD.

Tabnuua Byaet coszaaHa 1 NoABMTCA Ha BKnaake Tabnuuybl.
Mpocmorp Tabnmny

Uto6bI NPOCMOTPETb Taél'IMleI CXeMbl, BbIMOJTHUTE crieayuimne nencTBuA:

1. B pasaene YMNMPABJIEHUE HasuraunMoHHOM naHenu nepenanTe Ha cTpaHuuy
Basbl AaHHbIX.

OtobpasnTca Tabnuua 6as AaHHbIX.

2. (HeobnasaTenbHo) AKTUBHPY#HTE nepekntoyatens MokasbiBaTb CUCTEMHbIE
6a3bl gaHHbIX, YTOOLI 0TOOPA3UTL B TOM Uncrie cucTemHble BJ. Mo
YMOJYaHMIO 3TOT NepextoyaTesib AeaKTUBUPOBaH.

3. HaxmuTe Ha nma 6asbl AaHHBIX.
Otob6pasuTca Tabnuua cxem.
4. HaxmuTe Ha UMA cxembl, B KOTOPOK HEOOX0AUMO NPOCMOTPETL TabuLbI.

Oto6pasnTca cTpaHuua cxemMsl ¢ BolbpaHHoi Bknaakoin TABJTULLbI. MHdpopmauma
oToOparkaeTca B criedyrolmx ctonduyax Tabnuubi:

° Ta6nvu.|b|: YHUKanbHoOe UmA TaéJ'IMleI B npeJenax cxXxembl. 3HayeHWA B 3TOM
CTOJ'I6L|,e MOXHO GUNLTPOBAThL M COPTUPOBATL C NMOMOLLIbKO COOTBETCTBYHOLLMX
3HA4YKOB.

o O6wmn pasmep: pasmep Tabnuubl B 6anTax. OpU3oHTaNbHBIA MHAMKATOP
noKasblBaeT:

o Pasmep nonb3oBaTenbCKUX AaHHbIX TabnuLbl U OTAENbHbIA yUéT
pasayBaHus.
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o OO6LWmit pasmep Bcex MHAEKCOB TabnuLbl U OTAENbHBIN YUET pas3ayBaHua B
3TUX MHOEKCax.
o Paswvep cnyxe6Horo TOAST-xpaHunuiLa 6e3 yuéta pasayBaHus.

3HaueH1A B 3TOM CTONOLE MOXHO COPTUPOBATh C MOMOLLbIO
COOTBETCTBYIOLLETO 3HAUKA.

o CFS: ykasbiBaert, ucnonbsyetca nv aAna Tabnuubl oxkatue CFES. AkTyanbHO
TONMbKO ANnA peaakuumn Postgres Pro Enterprise.

o JlaHHble: pasvep AaHHbIX B 6aiTax, OTAENbHO B MPOLEHTaxX yKasaHo
pasaysaHue.

o UHaeKchl: 06Lyee KOMUYEeCTBO MHAEKCOB, pasMep MHAEKCOB B HaiTax 1
pasayBaHue B NpoLeHTax.

o TOAST: paswmep cnyxebHoro TOAST-xpaHunuiya 6es3 yuéTta pasayBaHus.
o JleNCTBUA: JENCTBUA, KOTOPLIE MOXHO BbINOSHUTL C Tabnuuen:

o Analyze: o6HOBNEHWe CTaTUCTUKM NNaHMpPoBLUMKa. [leicTBMe AOCTYMNHO

MPY HAXXaTUK Ha 3HAYOK TPEX BEPTUKASTbHbLIX TOYEK
o Reindex: nepectpoeHue nHaekcos B Tabnuue. JerdcTBre AOCTYNHO Npu

Ha)XaTWM Ha 3HAYOK TPEX BEPTUKANbHBIX TOUEK
o Vacuum: ouy1cTKa OT yCTapeBLUMX BepCcHit CTPOK B Tabnuue. derctaue

ZOCTYMHO NPU HAXKATUM HA 3HAYOK TPEX BEPTUKANbHbIX TOYEK
o PepaKkTupoBaTh: peaakTMpoBaH1e NapamMeTpoB CXeMbI.
o YAanuTb: yaaneHue cxembi.

C Tabnuuei MOXHO BbINOMHUTL CrieayroLue AeNCTBUA:
o YTOOLI 06HOBWUTL TABNMLY, B NPABOM BEPXHEM YITly CTPaHULbl HXXMUTE

~
O6HOBUTb AaHHble *~ .
o UYT0BbI COPOCHTL BCE PUMLTPLI, B MPABOM BEPXHEM YIy CTPaHULbl HAXMUTE
C6pocutb pUnbTPLI.

NMPUMEYAHUE

Mocrne 3aBepLueHna onepaunit 06cnyxmBaHua Tabnuubl MHPopmauua o
pasvepax 06HOBNAETCA aCUHXPOHHO.

Ha oaHol cTpaHuue otobpaxaetcsa 50 Tabnuy. Utobbl nepeiTu Ha creaytoLyto
CTpaHuLy, BOCMONb3yNTECH KHOMKaMMW NMOCTPaHUYHOM HaBUraLnm B NPaBoOM HKHEM
yrny cTpaHuubl.

MpocmoTp MHGOopMaLyuM 0 KOHKPETHOM Tabnuye

YT06bl 0TOBPasnTb MHPOPMALIMIO O KOHKPETHOW Tabnuue npu npocMoTpe Taénuu
cxembl, Ha Brnaake TABJITULbI HaxmuTe Ha umA Tabnuubl, NOAPOBHYO
MHOPMALMIO O KOTOPOW HEOBXO0AWMO MPOCMOTPETH.

Oto6pasnTca cTpaHuua BelbpaHHOW TabnuLbl CO CreayroLLMMU BKIaAKaMM:

o CTPYKTYPA: HdopMaums 0 NIOrMueckoin CTPYKType Tabnuubl U cocTaBe
nonei. Tabnuua BKIAAKK COAEPKMUT CrieaytoLme cTonbubl:

o Num: nopazxoBbIit Homep cTonbua B Tabnuue.

o Column name: yHukanbHoe umsa ctonbua.

o Data type: Tvn aaHHbIx cTonbua.

o Is nullable: ykasciBaeT, MOXHO S B CTONOLE XPaHUTb 3HAYEHWA NULL.
o Column default: sHaueHve no ymonyaHuio B ctonbue.

o Description: onucanue ctonfua B cBoboaHOH dopme.

o JleHCTBUA: AeHCTBUA, KOTOPbLIE MOXHO BbINOMHUTL CO CTONBLOM:

=« PepaKkTupoBaTb: pefakTupoBaHue ctonbua. [locTynHele napameTpebl
ANS pefakTMpoBaHuA:

s TUN: TMN JaHHbIX.

= NOT NULL: ykasbiBaeT, MOXHO Nu B CcTONOLE XpaHUTb 3HaYeHHA
NULL.

= 3HaueHue Mo YMONUYAHUIO: 3HaYEHWe No ymosyaHuto B cTonbue.
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s YAanuTb: yaanedue cronobua.

o UHAEKCHI: nHpopmauma 06 mHaexcax tabnuybl. Tabnuua BKIAAKA COAEPKUT
cneaytowime cTonbubi:

o UHAEeKChbI: yHUKanbHOe UMA HAEeKCa. 3HAUYEHWs B 3TOM CTON0LE MOXHO
GUNLTPOBATL U COPTUPOBATL C MOMOLLbH COOTBETCTBYHLLMX 3HAYKOB.

o O6wuin pasmep: o6LKit pasmep UHAEKCA.
o CFS: ykasbiBaeT, ucnonb3yeTtca v Ana uHaekca cxatme CFES.
o CraTtyc: cTaryc uHaexca. BoamoxHble 3HauYeHuA:

o valid: HOpMasibHOe COCTOAHWE UHAEKCa, NPU KOTOPOM OH AOCTyneH AnA
MCNonb3oBaHMA B 3anpocax.

o invalid: MHAEKC HEAOCTyneH AnA UCNoJSIb30BaHUA B 3anpocax. 3ToT cratyc
yKasblBaeT, 4TO MHAEKC HaxoaMTCA B npoLuecce cosgaHna nnu 6bin
noBpexzaeH.

3HaueHUA B 9TOM CTONOBLE MOXHO GUILTPOBATbL C MOMOLLLIO
COOTBETCTBYIOLLEro 3HauKa.

o JleNCcTBUA: AENCTBUA, KOTOPbIE MOXHO BbIMOSIHUTL C UHAEKCOM:

. ®: npocmoTp SQL-komMaHabl co3aanua uHaekca. OTobpaxaeTca npu
HaBeZeHUM Kypcopa Ha 3HaYOK NOACKA3KM.

= REINDEX: 3anycTuTb NnepecTpoeHne nHaexca.

= PepaKTupoBaTb: peaakTMpoBaHue uHaekca. [JoctynHole
napameTpbl AnA peAaKTUpoBaHUA:

= HasBaHue: yHMKanbHOE UMA MHAEKCA.

= TabnuuHoe NPOCTPaHCTBO: Tab/IMuHOE NPOCTPAHCTBO, B KOTOPOM
OyneT pasmeLLéH MHAEKC.

= Ypanutb: yaaneHue nHAekca.

o OMPAHMYEHMUA: orpaHnueHuna Tabnuubl. Tabnuua BKIaaKM COAEPXKUT
cneaytowime cTonéubil:

o Name: YHUKanbHOe NMA OrpaHnyeHund.
o Definition: onpeaenenve orpaHnueHus.

o XPAHEHME: cTpyKkTypa XxpaHeHus Tabnuubl Ha aucke. [na xpaHeHus
OCHOBHbIX M CIYX€OBHbIX AaHHbIX TaBNULbl UCMOMb3YHOTCA CEAYHOLLME CIIOU:

o OcHoBHOWM cnon (main): cno XxpaHeHnA OCHOBHbIX MOMb30BaTENbCKNAX
JaHHbIX.

o Kapta cBo6ogHoro npoctpaHcTea (FSM): criyxe6HbIi criom ¢
UHPopMaLmeit 0 cBOBOAHBIX y4acTKax B OCHOBHOM CIOE XPaHEeHMUS.

o Kapta Buaumoctu (VM): cnyxebHbii croi ¢ MHbopMaLnein o BUAUMBIX
CTPOKax B OCHOBHOM Cf10€ XpaHEeHUA.

o CFM: cnyxebHelii crnoit ana oxatua CFS.

o TOAST: cnyxe6Hblii ol Ana pasMeLLeHns 00mbLUMX 3HAYEHWH,
NPEBbILLAKLLMX OrPaHUYEHUA CTAHAAPTHOrO CTPAHWYHOIO XpaHeHUs
JaHHbIX.

Ins kaxaoro cros B Tabnuue NpuBeaeHbl crieaytolime cTonoubl:

o Pasmep: pasvep darnna cnos.

o TabnuuHoe NPOCTPaHCTBO: Tab/IMUHOE NPOCTPAHCTBO, B KOTOPOM
pasmeLleH Crow.

o MMyTb K panny: nyts K panny cnos.

Penak TUpOBaHHe ra6nm4 bl

YT00bI oTpeaakTMpoBaTb Taénmuy, BbINOTHUTE cneayroLine AEeNCTBUA:

1. B pasaene YNPABJIEHUE HaBuraymMoHHOM naHenu nepenanTe Ha CTpaHuLy
Basbl AaHHbIX.

OtobpasuTca Tabnuua 6as AaHHbIX.

2. (HeobaszatenbHo) AkTuBMpyiTe nepekntodaTens MokasbiBaTb CUCTEMHbIE
6a3bl AaHHbIX, 4TOObLI 0TOBPA3UTL B TOM unucre cucTemHble BJ. Mo
YMOJT4YaHUIO 3TOT NepexstoyaTesb AeaKTUBUPOBaH.

3. HaxmuTe Ha umAa 6asbl JaHHbIX.

OtobpasnTca Tabnuua cxem.
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4. HaxmuTe Ha MMA CXeMbl, B KOTOPO# codfaHa Tabnuua.
OtobpasnTca cTpaHuya cxembl ¢ BelbpaHHou Brknaakor TABITULLbI.
&
5. Haxmute PenaktupoBatb 4 pAzoM ¢ Tabnuuei, KoTopyto Heobxoanmo
OTpeAaKTUpoBaTh.
OTKpOETCA OKHO pesaKTUpoBaHUA Tabnuubl.

6. B okHe M3MeHHUTe napameTpbl Tabnuubl. [JocTynHble NnapamMeTpbl XpaHEHHs
nepeuncneHsl B pasaesne [lapameTtpsl xpaHeHWa Tabnuul.

7. Haxmnute COXPAHUTD.

Tabnuua GyneT oTpesakTUpoBaHa, U3MeHeHUs 0ToOpasATCA Ha BKIaJKe
TABIAULUbI.

Ynanerue tabnuubi

NPEAYNPEXIAEHUE
Mocne ynanexua Tabnuubl HeNb3A BOCCTAHOBUTD.
Yro6bl ynanute TabnuLly, BEINOMHATE CReayoLne AedCTBuUA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
Basbl AaHHbIX.

OtobpasuTca Tabnuua 6as AaHHbIX.

2. (HeobaszatenbHo) AkTuBUpyiTe nepekntodaTens MokasbiBaTb CUCTEMHbIE
6asbl AaHHbIX, 4TOObLI 0TOBPA3UTL B TOM Unucre cucTemHble BJ. Mo
YMOJYaHUIO 3TOT NepeksoyaTesb AeaKTUBUPOBaH.

3. HaxmuTe Ha nmAa 6asbl JaHHbIX.
OtobpasnTca Tabnuua cxem.
4. HaxmuTe Ha UMA CxeMbl, B KOTOPOI cosaaHa Tabnuua.

OtobpasnTca cTpaHuua cxeMbl ¢ BoldpaHHoM Brknaakor TABJTULLbI.

5. HaxwvuTe Yonanutb O pAsom ¢ Tabnuuei, KoTopyto HE0BX0AUMO yaaNUTb.
OTKpoeTCA OKHO yaaneHusa Tabnuupi.
6. Haxwvunte YOAIMUTD.

Tabnuua GyneT yaaneHa u nepectaHeT oToBpaxaTbcea Ha Bknaake TABJTULLbI.
MapameTpbl XxpaHeHHA Tabnuy

an CO34aHnn UNn pedakTnpoBaHUun TaéHMLl, MOXHO 3a4aTb crneayroujne
napamMeTpbl XpaHEeHUd:

fillfactor (integer)

toast tuple target (integer)
parallel workers (integer)

autovacuum enabled (boolean)
toast.autovacuum enabled (boolean)
vacuum index cleanup (enum)
toast.vacuum index cleanup (enum)
vacuum truncate (boolean)
toast.vacuum truncate (boolean)
autovacuum vacuum threshold (integer)

toast.autovacuum vacuum threshold (integer)

autovacuum vacuum scale factor (floating point)
toast.autovacuum vacuum scale factor (floating point)
autovacuum analyze threshold (integer)
autovacuum analyze scale factor (floating point)
autovacuum vacuum cost delay (floating point)
toast.autovacuum vacuum cost delay (floating point)
autovacuum vacuum cost limit (integer)

toast.autovacuum vacuum cost limit (integer)
autovacuum freeze min age (integer)
toast.autovacuum freeze min age (integer)
autovacuum freeze max age (integer)
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toast.autovacuum freeze max age (integer)

autovacuum freeze table age (integer)
toast.autovacuum freeze table age (integer)
autovacuum multixact freeze min age (integer)
toast.autovacuum multixact freeze min age (integer)
autovacuum multixact freeze max age (integer)
toast.autovacuum multixact freeze max age (integer)
autovacuum multixact freeze table age (integer)
toast.autovacuum multixact freeze table age (integer)
log autovacuum min duration (integer)

toast.log autovacuum min duration (integer)

user catalog table (boolean)

UHgeKkchbl

B aTom pasaene onucaHo, kak ynpasnATe MHAEKCAMU, U NPUBEAEHbI CrieaytoLLimne
UHCTPYKLMK:

Cospanue nHaexca

[MpocmoTp nHAEKcoB
PenaxktmpoBaHue nHaexca
BelnonHeHve nepenHiexcaumm
Ynanexve nHaekca

Cos3pgaHne UHAEeKca

Y1060l CO3aaTh MHAEKC, BbIMO/IHUTE cneayoLuine AencTeua:

1.

8.

B pasaene YNPABIEHUE HaBuraunMoHHOM naHenv nepenavTe Ha CTpaHuuy
Ba3sbl gaHHbIX.

OtobpasnTca Tabnuua 6as AaHHbLIX.

. (HeobaszatenbHo) AkTuBupyiTe nepexntodatens MokasbiBaTb CUCTEMHBIE

6asbl gaHHbIX, YTOBLI 0TOBPA3UTL B TOM UKcre cucTemHble BJ. Mo
YMOJYaHUIO 3TOT NepeKtoyaTesib AeakTUBUPOBaH.

. Haxmute Ha umsa 6asbl AaHHbIX.

OtobpasuTca Tabnuua cxem.

. Haxxmunte Ha nma cxembl.

OtobpasnTca cTpaHuya cxembl ¢ BelbpaHHou Brnaakor TABITULLbI.

. Haxxvmnte Ha nma TaéﬂVILl,bI, B KOTODOVI HeoHx0AMMO co3ZiaTh MHAEKC.

OtobpasuTca cTpaHuya Tabnuubl ¢ BoibpaHHoi Briaakoin CTPYKTYPA.

. B npaBom BepxHem yrny ctpanuuybl Haxmute CO3AATb UHAEKC.

OTKpOETCA OKHO CO3AaHUA MHAEKCA.

. YkaxwuTe noapo6Hyto MHpOpMALUIO O HOBOM MHAEKCE (MOMEYEHHbIe

3BE&3/104YKOI MapameTpbl ABNATCA 06A3aTENbHBIMM):
o HasBaHue: yHMKanbHOEe UMA MHAEKCA.

o Concurrently nocTpoeHue: ykasblBaeT, 4To MHAEKC OyaeT co3aaH B
0C0B0M PEXMME, KOTOPbI MUHAMU3UPYET KONMYECTBO BIIOKUPOBOK U
CHWXXAET UX PUCK MPU KOHKYPEHTHOW paboyei Harpyske.

o Unique MHAEKC: yKasbiBaeT, YTo MHAEKC ByAeT Co3A4aH C KOHTPOeM
MOBTOPAIOLLMXCA 3HAYEHMI B Tabnuue. KoHTposb ByaeT ocyLyecTBAATLCA
KaK npu co3aaHnun MHAeKca, Tak 1 npu nanbHenwem ﬂOéaBﬂeHMM HOBbIX
3HAYEHW B MHAEKC.

o CTtonbubl: cTON6UbI, KOTOPLIE BOWAYT B MHAEKC. [JOCTYMNHbLIE ASUCTBHA:

s Yrto6bl fobaBuTh cTonbel, Haxxvnte JOBABUTb CTONBEL + #
Bbl6epuTte ctonbel U3 crnncka.

= YT00HbI yaanntb CTOJ'I6eL|,, HaXXMWUTE Ha 3HAYOK KOP3UHbI D o

(Heobn3aTenbHo) AKTUBUPY#ITE Nepektoyatens PacluMpeHHble HACTPOMKU B
npaBoOM BEPXHEM YTIIy OKHa, YToObl 3aZ1aTb AOMOSTHUTENbHBIE NapamMeTpsbl:

o TabnnuHoOe NPOCTPaHCTBO: Tab/IMUHOE NPOCTPAHCTBO, B KOTOPOM ByaeT
pasMeLL&H MHAEKC.
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o Using meTtona: ykasbiBaeT MeToA AocTyna. BoaMoxHble 3HaueHuA:
o btree (3HAYEHWE MO YMONYAHWIO)
o gin
o gist
o brin
o hash
o Where npeauKar: ykasblBaeT yCrioBME MHAEKCA.
o Ctonbumi:
= Crton6ew;: ctonbel 13 cnucka.
= Knacc oneparopos
= lMpaBuno coptupoBkun
s CopTUpOBKa: NOPAAOK COPTUPOBKU. BO3MOXHbIE 3HAUYEHHA:

= Mo ymonuanuto
» [lo Bo3pacTtaHuio
» Mo y6biBaHuIO

s Mopsaaok Null: nopAaaok CopTUPOBKK 3HAYEHUI NULL. BO3MOXHbIe
3HaAYEHMA:

s [lo ymonuanuio
= NULL BBepxy
s NULL BHu3Y

9. Haxmute CO3OATb.

MHaeke GyaeT cosaaH v noasuTcA B Tabnuue uHaekcos Ha Bknaake MHAEKCHI
CTpaHULbl COOTBETCTBYHOLLEN TaBnuLbl UM CTPAHMULbI CXEMbI, B KOTOPOK co3aaHa
Tabnuua.

lMpocmoTtp MHAEKcoB

Yto6hbl NPOCMOTpPEeTb UHAEKCHI, BbINOSHUTE Ccneayroliue AencTBuA:

1. B pasaene YMPABJIEHUE HasuraunMoHHoM naHenu nepenanTe Ha cTpaHuuy
Basbl AaHHbIX.

OtobpasuTca Tabnuua 6as AaHHbIX.

2. (HeobsasatenbHo) AkTuBupyiTe nepekntoyatens MokasbiBaTb CUCTEMHBIE
6a3bl gaHHbIX, YTOOLI 0TOOPA3UTL B TOM uKcrie cucTemHble BJ. Mo
YMOMNYaHUIO 3TOT NepertoyaTenb AeaKTMBUPOBaH.

3. Haxmute Ha uma 6asbl AaHHbIX.
Oto6pasuTca Tabnuua cxem.

4. HaxmuTe Ha MMA Cxemel.
Oto06pasnTca cTpaHuLa cxeMbl ¢ BbibpaHHoi Bknaakoi TABJTULLbI.

5. Haxmute Ha uma Tabnuubl, B KOTOPOM HEOBXOAMMO NPOCMOTPETL MHAEKCHI.
Oto6pasuTca cTpaHuua Tabnuubl ¢ BbilbpaHHoi Bknaakoi CTPYKTYPA.

6. BuiBepuTe Bknaaky UHAEKCHI.

Oto6pasnTca Tabnuua MHAEKCOB CO CreayoLMMM CToNOLamm:

o UHAEKChI: yHWKaNbHOE UMA MHAEKCA. 3HAUEHUA B 3TOM CTONOLE MOXHO
$uUNLTPOBaTL M COPTUPOBATL C MOMOLLIBIO COOTBETCTBYIOLLMX 3HAYKOB.

o O6wwmi pasmep: 06LLIMI pasmep MHAEKCA.
o CFS: ykasbiBaeT, ucnonb3yeTtca nu AnA uHaekca cxatme CES.
o Craryc: cTatyc uHaekca. BoamoxHble 3HaueHusA:

o valid HOPManbHOE COCTOAHUE MHAEKCA, MPU KOTOPOM OH AO0CTYNneH AnA
ncnosib3oBaHMA B 3anpocax.
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o invalid: MHAEKC HEJOCTYNeH ANs UCMONb30BaHUA B 3anpocax. ATOT cTaTyc
yKasbiBaeT, YTO MHAEKC HAXoAUTCA B MPOLECCe CO3A4aHUA UK Obin
MOBPEXAEH.

3HayeHna B aTOM cTonbLe MOXHO PUNLTPOBATh C MOMOLLbIO
COOTBETCTBYIOLLEro 3HauKa.

o JlelCTBHUA: AEWCTBUA, KOTOPbLIE MOXHO BbINOMHUTL C MHAEKCOM. 3a NOAPOBHOW
MHPOpMaLen 0 AeHCTBUAX C MHAEKCaMU 0BpaTUTECH K APYTMM MHCTPYKLUSAM B
3TOM pasaerne.

Pazaom ¢ aTum cTonbLuom oToBpaxaeTca 3HaYOK BOCKMLATENbHOMO 3HaKa @
Mpu HaBeaeHMM Kypcopa Ha 3TOT 3HauyoK oTobpaxaetca SQL-komaHaa
C03AaHUA MHAEKCa.

C Tabnuuen MHAEKCOB MOXHO BbINOMHUTL CreAytoLiMe AeHCTBUSA:
o YT06bI 06HOBUTL TAbNMLY, B NPABOM BEPXHEM YTy CTPaHHULIbI HAXMUTE

~
O6HOBUTL AaHHble *~ .

o YT06bI COPOCHTL BCE PULTPEI, B MPABOM BEPXHEM Yy CTPAHULbl HXKMUTE
C6pocutb GpUNLTPLI.

NPEAYNPEXOEHUE

Ecnu uHaekc cosnaérea 3a npeaenavmu PPEM, nHpopmauua o HémM B BeO-
NMPUNOXEHUU MOXET NOABMNATLCA C 3aAEPXKKON. [INMTENbHOCTD 3a4epXKu
3aBMCUT OT HAaCTPOEK areHTa 1 Mo yMonyaHuio paBHa OAHOM MUHYTE.

Penax TUpOBaHHe UHAEeKCca

YT00bI oTpeaakTupoBaTb MHAEKC, BbINOJSIHUTE cneayoLine AencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
Basbl AaHHbIX.

OtobpasuTca Tabnuua 6as AaHHbIX.

2. (HeobasatenbHo) AkTuBupyiTe nepekntoyatens MokasbiBaTb CUCTEMHbIE
6a3bl AaHHbIX, 4TOBbLI 0TOBPA3UTL B TOM unucre cucTemHbie BJ. Mo
YMONYaHUIo 3TOT NeperoyaTenb AeaKTUBUPOBaH.

3. Haxmute Ha uma 6asbl AaHHbIX.
OtobpasnTca Tabnuua cxem.
4. HaxmuTe Ha MmA cxemel.
OtobpasnTca cTpaHuua cxemMbl ¢ BoldpaHHoM Brnaakon TABJTULLbI.
5. Haxmute Ha umA Tabnuubl, B KOTOPOU CO3AaH MHAEKC.
Oto6pasuTca cTpaHuua Tabnuubl ¢ BblbpaHHoi Bknaakoi CTPYKTYPA.
6. BbibepuTe Briaaky MHAEKCHI.
Oto6pasuTca Tabnuua MHAEKCOB.
.
7. Haxwvute PenakTupoBaTb 4 PALOM C MHAEKCOM, KOTOPbI HE0BX0AUMO
0TPeAaKTUpoBaTh.
OTKPOETCA OKHO pelaKTUpOBaHUA MHAEKCA.
8. B OKHe M3MeHWTe napameTpbl MHAEKCa.
9. Haxxvmte COXPAHUTD.

MHaekc ByneTt oTpeaakTMpoBaH, M3MeHeHusa oToBpasaTca B TabnuLe MHOEKCOB.
lMepenHpexcayma

YT06bl NepecTponTb MHAEKC, BLINOSIHUTE Crieaytolne AenCTBUsA:

1. B pasaene YMNMPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
Ba3bl AaHHbIX.

OtobpasnTca Tabnuua 6a3 AaHHbIX.

2. (HeobaszatenbHo) AkTuBMpyiTe nepekntoyatens MokasbiBaTb CUCTEMHBIE



6asbl gaHHbIX, YTOOLI 0TOOPA3UTL B TOM YKcre cucTemHble BJ. Mo
YMOJYaHUIO 3TOT NepeKntoyaTesib AeakTUBUPOBaH.

3. HaxmuTte Ha uma 6asbl AaHHbIX.
OtobpasuTca Tabnuua cxem.
4. HaxmuTe Ha uMA Cxembl.
OtobpasnTca cTpaHuya cxembl ¢ BelbpaHHoM Brknaakor TABITULLbI.
5. Haxmute Ha umA Tabnuubl, B KOTOPOM CO3AaH MHAEKC.
OtobpasnTca cTpaHuya Tabnuubl ¢ BoidpaHHoi Briaakoin CTPYKTYPA.
6. BuibepuTte Briaaky MHAEKCHI.
OtobpasnTca Tabnuua UHAEKCOB.
7. Haxmute REINDEX psaoM ¢ MHAEKCOM, KOTOPbIM HE0OXOAMMO NEPECTPOUTH.
OTKpoeTCA OKHO NOATBEPXAEHMA CO CeAyoWMMU NapaMeTpamu:

o Concurrently: ykasbiBaeT, crieayeT nu BbINOMHUTL Onepawmio B
HebnokupytoLLem pexume. 3To Hambonee 6e3onacHbIi PeXnM, KOTOPLIN
no3sonaeT usbexarb 61O0KMPOBKM PaBoThl COCEAHUX CEaHCOB 3a CYET
HEKOTOPOro 3amMeAsIeHUA camMoro npoLecca nepemHaeKcaunn. 3To pexmum
Mo ymonyaHuto. BoamoxHble 3HaueHuA:

s Ja
s Het

o TabnuuHoe NPOCTPaHCTBO: TabIMuHOE NPOCTPAHCTBO, B KOTOPOM ByaeT
BbINOJTHEHO NEPECTPOEHUE WHAEKCA.

8. Haxmute BbIMOJHUTDb.
ByneTt 3anyLwieHa 3aaaya Ha NEPECTPOEHUE MHAEKCA.
NMPUMEYAHUE

InAa nepenHaekcaunu ucnonbayetca SQL-komaHaa REINDEX. YT0ObI
BbIMOSIHUTL 3Ty OMepaLuio, MOryT NoTpedoBaTbCA 3HAUYUTESNbHLIE PECYPCHI,
MO3TOMY XOA NEePECTPOEHNA UHAEKCOB PEKOMEHAYETCH OTCNEXMBATb.

YTo6bl 0OTCNeanTb X0 NepecTpoeHUa MHAEKCOB, BLIMNOMHUTE CriedytoLime
aencTeua:

1. B pasaene YNMPABJNEHMUE HasurauMoHHOM naHenu nepenanTe Ha cTpaHuly
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emMniAapoB.
2. HaxmuTe Ha nmA ak3emnnAapa.
Orto6pasutca cTpanuua O63op.

3. B pasnene AETAJIU SKIEMIMIAPA HaBurayMoHHOM naHeny nepenanTe Ha
cTpaHuly AKTUBHOCTb.

Otobpasntca cTpaHulua AKTUBHOCTb.
4. BuibepuTe Briaaky MHAEKCALIUA.

OTobpasnTca MHpopMaLmUa 0 NepecTPOeHUN UHAEKCOB.
YnaneHne nHgekca

NPEAYNPEXIAEHUE
Mocne ynaneHna MHAEKChI HEMb3A BOCCTAHOBUTb.
YTo0Bbl ynanuTe MHAEKC, BLINOMHUTE CreaytoLue AeiCcTBHA:

1. B pasaene YNPABJIEHUE HaBuraunMoHHOM naHenu nepenanTe Ha CTpaHuLy
Basbl AaHHbIX.

OtobpasuTca Tabnuua 6as AaHHbIX.

2. (HeobazatenbHo) AkTuBUpyiTe nepekntodaTens MokasbiBaTb CUCTEMHbIE
6a3bl AaHHbIX, 4TOObLI 0TOBPA3UTL B TOM unucre cucTemHble BJ. Mo
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YMOJT4aHUIO 3TOT NepernyaTesib JeakTMBUPOBaH.
3. HaxmuTte Ha uma 6asbl AaHHbIX.
OtobpasuTca Tabnuua cxem.
4. HaxmuTe Ha uMA Cxembl.
OtobpasnTca cTpaHuya cxembl ¢ BelbpaHHou Brknaakor TABITULLbI.
5. HaxmuTe Ha umaA Tabnuubl, B KOTOPOM CO3AaH MHAEKC.
OtobpasuTca cTpaHuya Tabnuubl ¢ BoibpaHHoi Briaakoin CTPYKTYPA.
6. Buibepute Briaaky MHAEKCDI.

OtobpasnTca Tabnuua MHAEKCOB.

7. Haxwvute Yaoanutb O PAAOM C MHAEKCOM, KOTOPbIM HEOOXOAMMO yAaNUTb.
OTKpoeTCcA OKHO yAaneHua MHAeKca.
8. Haxmute YOAIIUTD.

MHaekc ByneT ynanéH v nepectaHet otobpaxaTbCca B Tabruue MHAEKCOB.
DYHKLUKN

B aTom pasaene onucaHo, kak ynpasnaTe GYHKUMAMK, U NPUBEAEHBI CriedytoLue
UHCTPYKLMK:

CosaaHve dyHKUMK

MpocmoTt HKLIMM
PenaktupoBaHvne dyHKUUK
YnanexHve QyHKUWK

CospnaHune PyHKYNH

YTo6bl co3aaTb PYHKLUMIO, BLINOHATE crieaytolue AeNCTBuS:

1. B pasaene YINMPABJIEHUE HasuraumMoHHon naHenu nepenanTe Ha cTpaHuly
Basbl AaHHbIX.

OtobpasuTca Tabnuua 6as AaHHbIX.

2. (HeobnasatenbHo) AkTuBupyiTe nepekntoyatens MokasbiBaTb CUCTEMHbBIE
6a3bl gaHHbIX, YTOOLI 0TOOPA3UTL B TOM UKcrie cucTemHble BJ. Mo
YMOMNYaHUIO 3TOT NeperoyaTenb AeaKTMBUPOBaH.

3. Haxmute Ha uva 6asbl AaHHbIX.
Oto6pasuTca Tabnuua cxem.
4. HaxmuTe Ha UMA CXembl, B KOTOPOK HeOBX0AUMO co3aaTh QYHKLUIO.
OTo6pasnTca cTpaHuLa cxeMbl ¢ BbibpaHHoi Bknaakoi TABJTULLbI.
5. BbibepuTe Brnaaky PYHKLIUW.
Otobpasutcs Tabnuua GyHKUMUNA.
6. B npaBom BepxHem yrny ctpaHuubl Haxmute CO3AATb ®YHKLUIO.
OTKpoeTCA OKHO CO3AaHNA BYHKLMH.

7. YkaxuTte noapoBHyto MHDOPMALMIO O HOBOM PYHKLMK (MOMEYEHHbIE
3BE3J0YKOW NapameTpbl ABNATCA 06A3aTeNbHBIMM):

o HasBaHue: yHukanbHoe nma GyHKUMK.

o f3bIK: npoueaypHbIi A3bIK QYHKLMWH.

o ApPrymeHTbl: aprymeHTbl GyHKUUU. BO3MOXHbIE 3HAUEHNA:
= MmA: yHuKanbHoe nma aprymeHTa.

= Pexum aprymeHTa: pexum gobaenaemoro aprymeHTa. BoamoxHble
3HAYEHWS:

= IN (BXxOAHOWM), 3TO 3HAYEHME MO yMONYaHUIO



s OUT (BbIxoaHOW)
= INOUT (BXOAHOW ¥ BLIXOAHOW)
= VARIADIC (nepemeHHbI#)

= TWN: TUN JaHHBIX aprymMeHTa.

= 3HayeHWe Mo YMONYaHHIO: 3HaYeHWe Mo yMosuaHuio JobaBnaemMoro
aprymeHTa.

Haxvute IOBABUTb APTYMEHT +, uTo6bl A062aBUTb apryMeHT.

o ®yHKUUA BO3BpalyaeT Tabnuuy: ykasuisaer, uto ¢pyHKUMA Oyaet
Bo3BpaLyatb Tabnuuy. Mpu akTMBaLMK NepekntoyaTens 3anosHuTe
napameTpsl BO3BpaLlaemon Tabnuubi:

= MmAa: nva Bosspallaemoro sHaveHus.
s TUN: TMN ZaHHbIX BO3BpaLlaemMoro sHa4eHud.

Haxvnte JOBABUTb BO3BPALLAEMOE 3HAYEHMUE +, uto6bl 106aBUTh
BO3BpAaLLaeMoe 3HayeHue.

o Tun BO3BpaLaeMoro 3HaYeHUA: TUM JaHHbIX 3HaYeHUs, KoTopoe ByaeTt
BO3BpaLLaTh cosnaBaemas GyHKUMA. MK aKTUBUPOBAHHOM
nepexnouatene ®yHKUMA Bo3BpalaeT Tabnumuy aToT napameTp
HEAOCTyNeH ANA peAaKTUPOBaHUA.

o Teno GYHKUMKU: TeNO GyHKUUM Ha BbIBPAHHOM NPoLEeLyPHOM A3bIKE.
o Window: ykasbiBaeT, 4To cosaBaemas GyHKUMA OyaeT OKOHHOM.

o Optimizer: ykasbiBaeTt aTpubyT, KOTOPLI MHHOPMUPYET ONTUMMU3ATOP
3anpocoB 0 NoBeAeHNK GyHKLUKU. BO3MOXHbIE 3HAUEHMA:

= Mo ymonuaHuto: 3HayeHne no yMonyaHuio — volatile.

» Immutable: xapaktepucTvka Immutable (MOCTOAHHAA) NOKA3bLIBAET, YTO
dYHKLMA HEe MOXET MoandULMpoBaTh 6asy AaHHbIX U Bceraa
BO3BpaLLaeT OAWH M TOT e pesysbTaT Npu onpeAenE&HHbIX 3HaYeHUAX
aprymMeHTOB; TO eCTb, OHa He oBpallaeTcs Kk 6ase AaHHbIX U He
ucnonbayet HPOPMAaLMIO, He NepeaHHyo e ABHO B CMUCKe
aprymeHToB. Ecnu dyHKUKMA UMEET TaKyto XapaKTepUCTUKy, Ntoboi eé
BbI30B C apryMeHTaMM1-KOHCTaHTaMu MOXHO HEMEASIEHHO 3aMeHUTb
3HauYeHUem PyHKLUK.

= Stable: xapakTepucTHKa stable (CTabusbHas) NoKasbIBAET, YTO
dYHKLMA HE MOXET MoandULMpoBaTh 6a3y AaHHbLIX M B pamMKax 0AHOro
CKaHWpoBaHMA Tabnuubl OHa BCErAa BO3BPALLAET OAWH W TOT Xe
pesynbTart AnA onpeAenéHHbIX 3HaYeHU apryMeHTOB, HO 3TOT
pesynsTat MOXeT ObITh pasHbIM B pasHeix onepatopax SQL. 3to
NoAXOAALLMIA BbIGOP Ans BYHKUWIA, pesynbTaThl KOTOPbIX 3aBUCAT OT
coaepkMMoro 6asbl AaHHbIX M HacTpanBaeMblx NapaMeTpoB
(Hanpumep, TekyLLero 4acoBoro nodca). (Ho aToT BapuaHT He NOAXOAUT
ANA TPUITEPOB AFTER, XXENAOLMUX MPOYMTATb CTPOKK, MBMEHEHHbIE
TEKyLlen KoMaHaon.) Tawke 3ameTbTe, UTO QyHKLMKU cemencTaa
current_timestamp TAKKE CUMTAOTCA CTAOUIIBHBIMM, TaK KaK 1xX
pe3ynbTaTthl HE MEHAIOTCA BHYTPU TPaH3aKLUWK.

= Volatile: xapakrepuctuka volatile (M3MEHUMBaA) NOKa3bLIBAET, YTO
pe3ynbTar GyHKLMKM MOXET MEHATLCA AAXE B PAMKax OAHOr0O
CKaHWPOBaHMA TabnuLbl, TaK YTO €€ BbI30BbI HESTb3A ONTUMU3UPOBATb.
M3MeHUMBEI B 9TOM CMbICTIE OTHOCUTENIBHO HEMHOTUE PYHKLMK 6a3
AaHHbIX, HaNpUMep: random (), currval () W timeofday (). HO 3ameTbTe,
yTo nMtoBas GyHKUMA ¢ NOBOYHBIMM 3 DEKTammM JomkHa ObiTb
KnaccuduumupoBaHa Kaxk M3MeHuMBan, Jaxe ecrnu eé pesynsrar BnonHe
npezcKasyem, 4ToBbl € Bbl30BbI HE ObINTM ONTUMU3UPOBAHbI; NPUMEP
TaKkom PYHKUMK: setval ().

o Strict: ykasciBaeT, uTo dyHKUMA Bceraa yaeT Bo3BpallaTh NULL, €CIU B
0ZIHOM U3 apryMeHTOB Obin NepeaaH NULL.

o Leakproof: ykasbiBaeT, 4To QyHKLMA He UMeeT NOBOYHbLIX 3D DEKTOB,
MOCKOJbKY HE packpbiBaeT MHPOPMALMIO O CBOMX apryMeHTax, a TOMbKO
BO3BpaLlaeT pesynbrar.

o Security: yKasbiBaeT, ¢ Kakumu npasamu ByeT BbI3biBaTLCA U
BbINOMHATLCA PYHKLUMA. BO3MOXHbIE 3HaUYeHNA:

= Mo ymonuaHuto: 3HaueH1e No yMONYaHUIo — Invoker.

= Invoker: ykasbiBaeT, UTo PyHKUMA OyAeT BLINONHATLCA C NpaBamMu
nofb3oBaTesid, Bbl3BaBLUETO eé.

= Definer: ykasbiBaet, 4To GyHKUMA OyaeT BhINOMHATLCA C NpaBaMu
nonb3oBaTens, BlagetoLLero en.



o Parallel: ykasciBaeT napameTpbl Bbi3oBa PyHKLUM B NapaniensHoM
pexume. BosMoXHbIe 3HaUEHHS:

s [lo ymon4yaHuto: 3Ha4yeHne No yMOSYaHWI0 — Unsafe.

= Unsafe: ykasbiBaeT, 4To cosaaBaemyto GyHKUUIO Henb3aa ByaeT
BbINOSIHATL B NapasnnesibHOM PEXUME U NPUCYTCTBUE Takon GyHKUKUK B
onepatope SQL npuBoAMT K BbIGOPY NOcreaoBaTesibHOro niaHa
BbINOSIHEHUA.

= Restricted: ykasbiBaeT, UT0 PYHKLUIO MOXHO BbINOMHATL B
napansienbHoOM pexumMe, Ho TOJbKO B BeAyLLeM npoLecce rpynnbi.

= Safe: ykasbiBaeT, UTo PyHKUMA GesonacHa AnA BbINOMHEHUA B
napannensHoOM pexume 6e3 orpaHMuYeHui, B TOM Yucre B
napannenbHbIX pabounx npoleccax.

o MOKA3ATb SQL: otobpaxaeT SQL-3anpoc cosfaHns GyHKLUWUK C
3alaHHbIMK NapamMeTpamMu.

8. Haxmute CO3OATb.

®yHKUMA ByaeT cosnaHa u noABMTCA B TabnuLe GyHKUMA.
lMpocmotp PyHKyMI

YTto6bl NPOCMOTPETh QYHKLMUU, BLINMOMHUTE CriedytoLine AeHCTBUS:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
Basbl AaHHbIX.

OtobpasuTca Tabnuua 6as AaHHbIX.

2. (HeobaszatenbHo) AkTuBUpyiTe nepekntodaTens MokasbiBaTb CUCTEMHbIE
6a3bl AaHHbIX, 4TOObLI 0TOBPA3UTL B TOM unucre cucTemHble BJ. Mo
YMOJ4YaHUIO 3TOT NepeksoyaTesb AeaKTUBUPOBaH.

3. Haxmute Ha uva 6asbl AaHHbIX.
OtobpasnTca Tabnuua cxem.

4. HaxmuTe Ha MMA CXeMbl, B KOTOPOH HEOBXOAUMO MPOCMOTPETL PYHKLMUK.
OtobpasnTca cTpaHuua cxeMbl ¢ BoldpaHHoM Brknaakoi TABJTULLbI.

5. BblbepuTe Brnaaky PYHKLIUN.

Otobpasutcs Tabnuua PyHKLMIA Co crieayroLmuMm ctonbuamu:

o UMA: yHVKanbHOE MMA OYHKLMK MK Npoleaypbl. 3HaueHWs B 3Tom cTonbue
MOXHO GULTPOBaTL M COPTUPOBATL C MOMOLLILIO COOTBETCTBYIOLLMX 3HAYKOB.

o AprymeHTbl: nepefaBaemMble GyHKLUUM apryMeHTbl C TUNamu AaHHbIX.

o Bosspalljaemble 3HaueH1A: Bo3BpaLlaemMble PyHKLWEN 3HAYEHNUA C TUMamm
JaHHbIX.

o CnMcoK KOHTpONA AOCTYNa: Npasa A0CTyna K GyHKLUK.

o JleHCTBUA: AEWCTBUA, KOTOPLIE MOXHO BbINOMHUTL C ByHKUMEN. 3a noapo6HOM
UHPOpMaLen 0 AehCTBUAX C GYHKLUAMKU 0OPaTUTECH K APYTMM UHCTPYKLMAM
B 9TOM paszere.

C Tabnuuen GyHKLMIA MOXHO BLINOMHUTL Crieaytolve AedCTBuA:
o YT0ObI 06HOBUTL TABNMLY, B MPABOM BEPXHEM YITly CTPaHULbI HXMUTE

~
O6HOBUTL AaHHble *~ .
o YT0BbI COPOCHTL BCE PUMLTPLI, B IEBOM BEPXHEM YriTy TabnuLbl HKMUTE
C6pocutb pUnbTPLI.

PenaktupoBaHue pyHKYUU

YTo6bl 0TpeaaKkTMpoBaTh GYHKLMIO, BEINOSIHATE CrieaytoLme AeUCTBUA:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
Ba3sbl gaHHbIX.

OtobpasnTca Tabnuua 6as AaHHbIX.

2. (HeobaszatenbHo) AkTuBMpyiTe nepexntoyatens MokasbiBaTb CUCTEMHBIE
6a3bl aaHHbIX, YTOGbLI 0TOGPA3UTL B TOM uucne cucTemHbie BJ. Mo
YMOJI4aHUIO TOT NnepertoyaTenb AeakTMBUPOBaH.

3. HaxmuTe Ha ma 6asbl AaHHbIX.



7.
8.

OtobpasnTca Tabnuua cxem.

. Haxmute Ha nma cxembl, B KOTOPOW co3aaHa GyHKLUMA.

OtobpasnTca cTpaHuua cxeMbl ¢ BolbpaHHoM Brknaakor TABJTULLbI.

. BbibepuTte Brnaaky PYHKLIUW.

Oto6pasuTca Tabnuua QyHKLUUIA.

]
. Haxwvunte PepaktupoBsatb 4 pPAAOM C PYHKUMEN, KOTOPYH HEOOX0AUMO

0TpenaKTupoBsaTb.
OTKPOETCA OKHO PEeaKTUPOBaHUA GYHKLWH.
MameHuTe napameTpbl GyHKLUUN.

Haxmmnte COXPAHUTD.

®yHKUMA ByaeT 0TpeAaKTMpoBaHa, U3MeHeHus 0ToOpasaTcA B Tabnuue PpyHKUMUN.

YnaneHne ¢pyHrynmn

NPEAYNPEXOEHUE

[Mocne yaaneHna QyHKUUK Henb3Aa BOCCTAHOBUTb

Y106bl yaanute GyHKUMIO, BEINOMHUTE CreaytoLime AeUCTBuA:

1.

7.

B pasaene YNPABIEHUE HaBuraunMoHHOM naHenv nepenavTe Ha cTpaHuuy
Ba3bl AaHHbIX.

OtobpasnTca Tabnuua 6as AaHHbLIX.

. (HeobaszatenbHo) AkTuBMpyiTe nepexntoyatens MokasbiBaTb CUCTEMHBIE

6asbl gaHHbIX, YTOBbI 0TOOPA3UTL B TOM YKcre cucTemHble BJ. Mo
YMOJYaHUIO 3TOT NepeKtoyaTesib AeakTUBUPOBaH.

. Haxkmute Ha umsa 6asbl AaHHbIX.

OtobpasuTca Tabnuua cxem.

. HaxmuTe Ha umA cxembl, B KOTOPOW co3aaHa dyHKLMUA.

OtobpasnTca cTpaHuya cxembl ¢ BelbpaHHou Brnaakor TABITULLbI.

. Buibepute Brnaaky PYHKLIUW.

Oto6pasnTca Tabnuua dyHKLUKWIA.

. Haxwmute Yaanutb O pPALOM C PYHKLMEW, KOTOPYIO HEOOXOAMMO yAanUTb.

OTKPOETCH OKHO yAaneHns QyHKLWM.

Haxwvute YOAITUTD.

®yHKuuMA ByneT yaaneHa u nepectaHeT oTobpaxatbes B Tabnuue QyHKLUM.

MocnenoBaTenbHOCTH

B atom pasaene onucaHo, Kak ynpaBiiATb nocsie4oBaTe/1IbHOCTAMU, N NpuBeAeHbl
cneayroume NMHCTPYKUUU:

Co3zaHve nocneaoBaTenbHOCTH
[MpocmoTp nocneaoBaTensHOCTEN
PenaxktnpoBaHne nocneaoBaTenbHOCTH
YnaneHve nocneaoBaTtenbHOCTH

CosaaHue nocrienoBaresibHOCTH

YTobbl co3aaTtb nocnenoBaTesibHOCTb, BbIMOJTHUTE CrieayloLuine AencTBuA:

1.

2.

B pasaene YNPABJIEHUE HasuraymMoHHOM naHenu nepenanTe Ha CTpaHuLy
Basbl AaHHbIX.

OtobpasuTca Tabnuua 6as AaHHbIX.

HaxmuTe Ha umA 6asbl AaHHbIX.



OtobpasnTca Tabnuua cxem.

3. Haxmute Ha umA cxembl, B KOTOPOI HeO0BX0AUMO co3aaThb
nocreaoBaTesnbHOCTb.

OtobpasnTca cTpaHuya cxembl ¢ BelbpaHHou Brknaakor TABITULLbI.
4. BuibepuTe Briaaky MOCNEAQOBATENIbHOCTH.
OtobpasnTca Tabnuua nocrnenoBaTenbHOCTEN.

5. B npasom BepxHeMm yriy ctpaHuubl Haxmute CO3JATb
NOCNEANOBATENIbHOCTb.

OTKpOeTCH OKHO CcOo34aHuA nocnenoBaTesibHOCTH.

6. YKaxuTe noapoOHyro MHPOPMALUIO O HOBOW NOCNeA0BaTelbHOCTH
(nomeyveHHble 3BE30UKOM NapameTpbl ABNATCA 06A3aTeNbHBIMM):

1. B none HasBaHue BBeante YHUKanbHOE UMA nocnenoBatesibHOCTU.

2. (Heo6nasaTenbHo) B npaBoM BEPXHEM YTy OKHA aKTUBUPYITE
nepexntoyatens PacluMpeHHble HaCTPOWKM, YTOOL! 3aaaTh
[ONOMHUTEsbHbIE NapameTpsbl:

= HexypHanupyemas: ykasbiBaet, 4TO M3MEHEHWA co3aBaemon
nocneaosatesibHOCTH He ByayT Ppuxkcuposatbea B WAL.

s Cycle: ykasbiBaeT, 4To cosgaBaemas nocrneaoBaTenbHOCTbL OyaeTt
3aLMKITEHHON.

= Tun AaHHbIX: TUM AaHHbIX NOCAeA0BaTeENbHOCTU. BO3MOXHbIE
3Ha4YeHunA:

Mo ymonuaHuio (Bigint)
Smallint

Integer

Bigint

s MuH. 3HaueHHe: HavMeHbLUee Y1Cro, KoTopoe ByaeT reHepupoBaThb
nocnenoBaTenbHOCTb.

= Makc. 3HaueHue: HanbornbLUee YUCNOo, KoTopoe ByaeT reHepMpoBaTh
nocrnenoBaTenbHOCTb.

= Hauyano: HayanbHoe 3HauyeHue nocneaoBaTeslbHOCTH.

= Llar: uncno, kotopoe 6yneTt A06aBNATLCA K TEKYLLEMY 3HAYEHWUIO
nocrenoBaTeslbHOCTU ANA NOSTyYeHUA HOBOrO 3HAYEHMA.

= Kew: KonnyecTBO uncen nocrnenoBatenbHOCTH, KoTopoe ByaeTt
BbIAENATLCA M COXPAHATBLCA B NaMATH ANS YCKOPEHWS A0CTyNa K HUM.

7. Haxmute CO3OATD.

MocnenosaTensHOCTL ByAeT cosaaHa v noABUTCA B Tabnuue
nocrneaoBaTeslbHOCTEN.

Mpocmotp nocnegosarenbHOCTEN

YT00bI NPOCMOTpPETb NocCneaoBaTesibHOCTH, BbIMNOJIHUTE CreayroLine AencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
Basbl AaHHbIX.

Oto6pasuTca Tabnuua 6as AaHHbIX.
2. HaxmuTe Ha ma 6asbl AaHHbIX.
OtobpasuTca Tabnuua cxem.

3. HaxmuTe Ha umA cxemel, B KOTOpOl)'I Heo6Xxo0auMo NPOCMOTpPETb
nocnenoBaTesibHOCTU.

OTobpasnTca cTpaHuua cxeMbl ¢ BolbpaHHoM Bknaakor TABJTULLbI.
4. BblbepuTe Brnaaky MOCNEAOBATENNbHOCTMU.
Oto6pasuTca Tabnuua nocrefoBaTenbHOCTEN CO creayowumm ctonbuamu:

e Umsa: YHUKanbHOEe UMA nocrieaoBaTesibHOCTU. 3HauyeHWA B 3TOM CTOJ'I6L|e



MOXXHO CDVIJ'IprOBaTb M COpPTHUPOBATb C NMOMOLLbHO COOTBETCTBYHOLLIMX 3HAYKOB.

« Brnapenewy: Bnageney nocneaoBaTenbHOCTU. 3HaYEHUA B 3TOM cTonbue
MOXXHO CDVIJ'IprOBaTb M COPTHUPOBATb C NMOMOLLbHO COOTBETCTBYHOLLIMX 3HAYKOB.

o TvnN paHHbIX: TMN JaHHbLIX 3HAYEHUI NOCNEN0BATENBHOCTU.

o Hauano: HauanbHoe 3HauyeHue nocnefoBaTeNlbHOCTU. 3HAYEHWS B 3TOM
cTonbLe MOXHO COPTUPOBATH C MOMOLLbHO COOTBETCTBYHOLLErO 3HauKa.

o MuH. 3HaueHHUe 1 MaKc. 3HaueHue: MUHUMATbHO Y MakCUMaribHO BO3MOXHOE
3HaueHWe NocneaoBaTeslbHOCTU. 3HAUYEHNUs B 3TUX CTONBLax MOXHO
COPTMPOBATH C MOMOLL{bO COOTBETCTBYHOLLENO 3HAYKA.

o Llar: war nameHeH1s 3HayeHnin NocnenoBaTenbHOCTH. 3HaYeHUA B 3TOM
cTonbLe MOXHO COPTUPOBAaTb C MOMOLLIbIO COOTBETCTBYIOLLErO 3HaUKA.

o Cycle: ykasbiBaeT, UTO NOCNEAOBATENBHOCTb ABNAETCA 3aLUMKIEHHOW U NpH
AOCTWXEeHUU npenena Ha4ynHaeTcA 3aHOBO.

o Kew: KonnyecTBO uncen nocrnefoBaTenbHOCTH, KOTOpoe ByAeT BolAENATbLCA U
COXpPaHATbLCA B NAaMATKU ANA YCKOPEeHWA A0CTyna K HUM. 3HayeHWd B 3TOM
cTonbue MOXHO COPTUPOBATH C MOMOLLbH COOTBETCTBYHOLLErO 3HauKa.

o Last value: nocneaHee 3HayeHve nNocneaoBaTeNbHOCTU. 3HAYEHUs B 3TOM
cTonbue MOXHO COPTUPOBATH C MOMOLLbH COOTBETCTBYHOLLErO 3HauKa.

o JlefCTBHUA: AEWCTBUA, KOTOPLIE MOXHO BbINOMHUTL C NOCNEA0BATENIbHOCTHHO.
3a noapobHoi MHPopMaLuen o AENCTBUAX C NOCNEA0BaTENbHOCTAMM
o6paTtuTech K APYruM UHCTPYKLMAM B 3TOM pasaene.

C Tabnuuen nocnenoBaTenibHOCTEN MOXHO BbINOSHATL Criedytolne AeUCTBUSA:
e UT06bI 06HOBUTL TabNULY, B NPABOM BEPXHEM YITly CTPAHULbI HAXKMUTE

~
O6HOBUTb AaHHble *~ .
o UYT0BLI COPOCHTL BCE PUMLTPLI, B MPABOM BEPXHEM YIy CTPaHULibl HAXMUTE
C6pocutb pUnbTPLI.

PepnaKkrvpoBaHHe nocrsieqoBaresibHOCTH

YTobbl 0OTpeaaKkTUpoBaTh NOCEA0BATENBHOCTb, BhINMOHATE CrieayroLue
AencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
Basbl AaHHbIX.

OtobpasuTca Tabnuua 6as AaHHbIX.
2. HaxmuTte Ha uma 6asbl AaHHbIX.
OtobpasuTca Tabnuua cxem.
3. HaxmuTe Ha nmA cxembl, B KOTOPOW co3fhaHa NocneaoBaTelbHOCTb.
OtobpasnTca cTpaHuya cxembl ¢ BelbpaHHou Brknaakor TABITULLbI.
4. BribepuTe Brnaaky MOCNEAOBATENbHOCTM!.
OtobpasnTca Tabnuua nocrneaoBaTenbHOCTEN.
&
5. Haxwvunte PepakTupoBaTtb 4 pPAAOM C NOCneAoBaTeNbHOCTbLIO, KOTOPYHO
Heo6X0AMMO OTPEAaKTUPOBATb.
OTKpOEeTCA OKHO PeaKTMPOBaHWA NOCEA0BaTENbHOCTU.
6. B OKkHe n3meHuTe napameTpbl NOCNeA0BaTENbHOCTH.
7. Haxwvmte COXPAHUTD.

MocrnenosaTensHOCTL ByaeT OTPeaaKTUpoBaHa, U3MeHeHUa oToBpassaTca B
Tabnuue nocneaoBaTenbHOCTEN.

YnaneHne nocnegoBaresibHOCTU

NPEAYNPEXOEHUE
Mocne ynanexua nocneaosaTesibHOCTU HEMb3A BOCCTAHOBUTD.
Y106kl yaanuTb nocneaoBaTelbHOCTb, BbINOSIHUTE CieAytoLne AeNCTBHA:

1. B pasaene YMNMPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
Ba3bl AaHHbIX.

OtobpasnTca Tabnuua 6a3 AaHHbIX.

2. HaxmuTe Ha nmA 6asbl JaHHbIX.



OtobpasnTca Tabnuua cxem.
3. HaxmuTe Ha umA cxembl, B KOTOPOM co3aaHa nocreaoBaTenbHOCTb.
OtobpasnTca cTpaHuua cxeMbl ¢ BolbpaHHoM Brknaakor TABJTULLbI.
4. BbibepuTe Brnaaky MOCNEAOBATENbHOCTM!.
Oto6pasuTca Tabnuua nocnenoBaTebHOCTEN.
5. HaxmuTe Yaanutb El- pPALOM C MOCIeA0BaTENbHOCTLIO, KOTOPYHO
HEeoBX0AMMO yaanuTh.
OTKpOEeTCA OKHO yAaneHua nocneaoBaTeslbHOCTU.

6. Haxmute YOATNUTD. Ytobbl ynanute Bce 3aBUCMMbIE OT NOCNEA0BAaTENBHOCTH
06beKThl, aKTUBHPYTE Nepertouatens KackaaHoe ynanexue.

MocnenoBaTenbHOCTL OyAeT yaaneHa U nepectaHeT oTobpaxatbes B Tabnuue
nocneAoBaTebHOCTEMN.

MeTpuku

KntoueBble nokasaTenu paboTbl CUCTEMbI MOXHO OTCIIEXMBATb C MOMOLLbIO
rpaMKoB Ha OCHOBE METPUK, COGMpaeMbIX bgpro-otel-collector.

[na pa6oTbl rpadukoB HEOOXOAMMO NPeABapHUTENLHO YCTAHOBUTL U HACTPOWTb
CPEACTB XYPHANMPOBAHWA U MOHUTOPUHIA.

Kpome Toro, aoctynHbl SQL-MeTpHUKKM Ha OCHOBE CTATUCTUK MNaHMPOBaHUA U
BbinonHeHna SQL—onepatopos, coBupaemMblie PaCLUMPEHWEM papro_stats.

OCHOBHble METPUKHU

lpocMoTp OCHOBHBIX METPHK

YT00bI NPOCMOTPETb OCHOBHblE METPUKHK, BbINOTHUTE Ccleayroline AeNCTBUA:

1. B pasaene YINMPABJIEHUE HasuraunMoHHoOM naHenu nepenanTe Ha cTpaHuly
UHdpacTpykTypa — IK3eMnafapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.
2. HaxwmuTe Ha UMs 9K3eMnifapa, B KOTOPOM HEOBXOAMMO MPOCMOTPETL METPHKM.
Ortobpasutcs ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMIMIAPA HasurayMoHHOM naHenu nepenante Ha
cTtpaHuuy MeTpuku.

Oto6pasutca cTpaHvya OCHOBHbIE METPUKM C AOCTYMHLIMK rpadKamMu.

MpadvKK1 NO OCHOBHBIM METPHUKAM MOXHO PUILTPOBATb MO BPEMEHH C MOMOLLbIO
BbinaaatoLero cnucka Meproa B NpaBom BEPXHEM Yy CTPaHMLbI.

HocrynHbie rpa¢puku

YTt0o6bl CKPbITb MK 0TOBPasuTb rpaduku, Haxvute TPAPUKU v BbiGepuTe
HyXHble. [JoCcTynHbI crneaytoLue rpaduku:

o WAL Archiver

Konunuectso 3aapxmBrpoBaHHbix WAL-cermeHTOoB.
e Vacuum workers.

KonuuectBo onepauni OUUCTKM.
o Background Writes: Buffers

O6bEM OHOBOM 3anncK M3 06LLEero Kela Ha AUCK.
o Background Writes: Maxwritten/Fsync

Mpaduk oToOpaXkaeT AMHAMUKY ABYX METPUK:

o maxwritten: KonmMuecTBo cnyyaes, koraa npoueccy GOHOBOK 3anncv
MPULLNOCL OCTAHOBUTL 3aMnChb MO AOCTUXKEHUIO NTUMUTA.


https://postgrespro.ru/docs/otelcol/current/index
https://postgrespro.ru/docs/enterprise/current/pgpro-stats

o fsync: KonnyecTBo criyyaeB BbIHYX/AEHHOIO Bbl3oBa fsync.
o Background Writes: Checkpoints
KonnuecTBo KOHTPOMbHbBIX TOYEK.
« Background Writes: Checkpoints Write/Sync

BpeMﬂ, 3aTpavyeHHoe Ha 3annucb U CUHXpPOHU3aL U0 6/10K0B BO BpemA
BbINOJTHEHUA KOHTPOJTbHbIX TOYEK.

o Instance: Connections
CoeanHeHunA, ycTaHoBNEHHbIE K ak3emnnApy CYB/, v nx cocTofHue.
o Instance: Blocks rate

YTunusauus obuyero kewa aksemnnapa CYB[: konuuyecTso nonaaaHuii B Kew 1
KOJTMYECTBO NPOMAaXO0B, NPMBEALUMX K HEOOXOAMMOCTM UTEHUA [AHHbIX C AUCKA.

o Instance: Transactions rate
TpaH3aKkunoHHaA akTMBHOCTb B dk3emnnape CYBA.
« Instance: Events

CobbiTunA B ak3emnnsape CYB[: B3auMOBOMOKUPOBKM, KOHPMKTbI PEMIMKaLIUK,
OLUMOBKM NMPOBEPKM KOHTPOSTBbHBIX CYMM.

¢ Instance: Tuples

Pa6ouan Harpyska, BolpaxeHHan B 06paboTke CTPOK: KONMYEeCTBO
NPOYUTaHHbIX, BCTABEHHbIX, 0OHOBNEHHBIX U YAANEHHbLIX CTPOK.

o Instance: Cache hit ratio

Pabouan Harpyska Ha 00LLUMii Kell: BbipaXxaeT A0S0 NonaaaHuii B kel
OTHOCHUTENBHO BCEX 0BpaLLeHuii K 0BLLieMy KeLly.

¢ Instance: Temp bytes written
O61bEéM 3anucu Bo BpeMeHHbIe daisbl.
¢ Instance: Temp files
KonnuecTBo BpeMeHHbIX $pannos, 3anncaHHbIx ak3emnnapom CYB/.
¢ Instance: Locks
J1Hamuka 6110KMPOBOK.
o WAL: Written bytes
O61béMm 3anucu B WAL-KypHarn.
o System: Load Average
CpeaHAn Harpyska Ha cepsep.
o System: Memory Usage
YTunusauums namati cepeepa.
o System: Swap Usage
YTunusauma o6nacTu NoaKkayku B CUCTEME.
o System: Processes

CocTofiHMe NpoLEeccoB B CUCTEME.
SQL-meTpuku
CospnaHue SQL-meTpHKH

Urto6bl cosnate SQL-MeTpHKyY, BLINOSHATE CreayroLime AeHCTBUA:

1. B pasaene YNPABJIEHUE HaBuraunMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHPppacTpyKTypa — DK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.



2. HaxmuTe Ha umA aKk3emniiapa, B KOTOPOM Heobxoanmo co3aaTb SQL-MeTpuky.
Ortobpasutcs ctpaHuua O63op.

3. B pasaene AETAJIUA SK3EMIMIAPA HasurayMoHHOM NnaHenu nepenante Ha
ctpaHuly MeTpuku — SQL-MeTpUKH.

Ortobpasutca Tabnuua SQL-MeTpHK.
4. B npaBom BepxHem yrny cTpaHuubl Haxvmute JOBABUTb SQL-METPUKMU.
OTKpoeTcA OKHO cosaaHna SQL-MeTpuKu.

5. YkaxuTte noapoOHyro MHPopmaLuto 0 HoBoi SQL-MeTpuKe (MoMeyeHHble
3BE3J0YKOW NapameTpbl ABNATCA 06A3aTeNbHBIMM):

o WIMA: yHWKaNIbHOE UMSI METPUKM.

o Basa AaHHbIX: 6a3a AaHHbIX, B KOTOPOM ByAET BbINOMHATLCA 3anpoc.

o Monb3oBaTenb: cUCTEMHASA POSib, OT UMEHU KOTOPOM ByAET BhIMOSIHATLCA
3anpoc.

o WUHTepBan c6opa: uactota c6opa AaHHbIX.

o 3anpoc: SQL-3anpoc, N0 KOTOPOMY BbIYUCAETCA METPHUKA.

o TpebyeTca nepesarpy3ka aK3eMnnaApa: ykasolBaeT, CresyeT fiu
nepesarpysuTb ak3emnnsap. Mo yMonyaHuio aToT nepexsitoyaTens
LeaKTUBMPOBaH.

6. Haxmnte COXPAHUTD.

SQL-meTpuKa ByzeT cozaaHa u noasutcaA B Tabnuue SQL-MeTpuK.
lpocmotp SQL-meTpuK

Yto6bl npocmoTpeTs SQL-METPUKM, BLINOMHUTE Criedytoline AeUCTBUS:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHPppacTpyKTypa — dK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.

2. HaxmuTe Ha umA 3Kk3emniispa, B KOTOPOM HeobxoanmMo npocMoTpeTb SQL-
METPUKH.

Ortobpasutca ctpaHuua O63op.

3. B pasnene AETAJIU SKIEMIMIAPA HaBuray1MoHHOM naHenu nepenanTe Ha
ctpaHuyy MeTpuku — SQL-meTpUKHU.

OtobpasuTca Tabnuua SQL-MeTpUK co creayromMmm cTonbuamu:

ID: naeHTUDMKATOP METPUKM.

UmA: yHUKanNbHOE UMS METPUKK.

Basa gaHHbIX: 6a3a AaHHbIX, B KOTOPOW BbINOSHAETCA 3anpoc.

Monb3oBaTenb: cUCTEMHASA POSb, OT UMEHM KOTOPOK ByAeT BbINOMHATLCA

3anpoc.

UHTepBan: yactota cbopa AaHHbIX.

o lMocnenHee 3HayeHUWe: pesynbTart NocneaHero BelINOSIHEHHOMO 3anpoca B
dopmate JSON.

o MonyueHo: BpemaA nocneaHero o6HOBNEHUA AaHHbIX.

o 3anpoc: SQL-3anpoc, Mo KOTOPOMY BbIYUCIIAETCA METPHKA.

o JleMCTBUA: AENCTBUA, KOTOPLIE MOXHO BbINOMHUTL O SQL-MeTpukoi. 3a

noapo6Hoi MHPopmauuei o fencteusax ¢ SQL-MeTpukammn oBpatuTech K

ZPYrMM UHCTPYKUMAM B 3TOM pasaene.

o o o o

o

UroBbl 06HOBUTL TaBnuLy, B MPABOM BEPXHEM YITy CTPaHULIbI HAKMUTE
~
O6HOBUTb AaHHble *~ .
4. Yt06bl NPOCMOTPETH UCTOPHIO COBPaHHBIX AaHHBIX, HDKMMTE Ha UMSA METPUKN.

OtobpasuTca Tabnuua c UCTOPUEN 3HAYEHM, AN KaXAO0ro U3 KOTOPbIX
yKasaHo BpemaA c6opa AaHHbIX.

PenaxrnpoBaHne SQL-meTpukn

Urto6bl oTpesaktuposats SQL-MeTpHKy, BbINOSTHUTE Criedytoline AeNCTBUA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHPppacTpyKTypa — dK3eMnnapbl.



OTo6pasuTca Tabnuua aK3emMnaAapoB.
2. HaxmuTe Ha nmA ak3emnnfapa, B KOTOpoM co3aaHa SQL-meTpuka.
Ortobpasutca ctpaHuua O63op.

3. B pasnene AETAJIU SK3EMMIAPA HaBurayMoHHOM naHenu nepenanTe Ha
ctpaHuly MeTpuku — SQL-MeTpUKH.

Oto6pasutca Tabnuua SQL-MeTpuK.
&
4. Haxmvute PepaktupoBatb 4 pAazoM ¢ SQL-MeTpHKoM, KOTOPYH HE0BX0AUMO
0TpenaKTUpoBaThb.
OTKpoeTCcA OKHO peaakTMpoBaHna SQL-MeTpuKu.
5. NameHnnTe napameTpbl SQL-METPHKM.
6. Haxwvmte COXPAHUTD.

SQL-meTpuKa ByaeT oTpesakTMpoBaHa, U3aMeHeHUa oTobpasatca B Tabnuue SQL-
MeTpPHK.

Ynanenne SQL-meTprKn

NPEAYNPEXOEHUE
Mocne ynanenna SQL-MeTpuKM HENb3A BOCCTAHOBUTb.
Ytobbl ynanute SQL-MeTpUKy, BLINOMHUTE Crieaytoline AeUCTBUsA:

1. B pasaene YMNMPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpyKTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha nmA ak3emnnfapa, B KOTOpoM codaaHa SQL-meTpuka.
Ortobpasutca ctpaHuua O63op.

3. B pasnene AETAJIU SKIEMIMIAPA HaBuray1MoHHOM naHenu nepenanTe Ha
cTtpanuyy MeTpuku — SQL-meTpUKH.

Oto6pasutca Tabnuua SQL-MeTpuK.

4. HaxmuTe Yaanutb Ei paaom ¢ SQL-MeTp1KoW, KOTOPYH HE0BX0AMMO
yAanuTb.
OTKpoeTcA OkHO yaaneHna SQL-MeTpurku.

5. Haxmute YOAJIIUTD.

SQL-meTpuka ByzeT yaaneHa v nepectaHeT oTobpaxartbea B Tabnuue SQL-

METPHK.

AKTUBHOCTb

PPEM noaaepxvBaeT MOHUTOPUHT CIeAYIOLLMX aKTUBHOCTEN 3K3EeMMNIAPOB:

[Monb3oBaTenbCKUe ceaHchl

HQOHGCCbI OYUCTKHU

Mpouecchl c6opa CTATUCTUKK

HQOHGCCbI Knacrtepusaumm

HQOQGCCI:-I nepevHaexkcaunn nim co3aaHna nHAeKca
HQOHGCCbI 6asoBoro KonupoBaHuA

Mpouecchl KoNMpoBaHS

Monb3oBaTenbCKUe ceaHcChbl

Bbl MOXeTe npocMoTpeTb MHGOPMALMIO O NONb30BaTETbCKUX CeaHcax U GOHOBbIX
npouecca akzemnsapa. MHCDOpMaLWIH OCHOBaHa Ha npeacTtaBneHun
pg stat activity.

B atom pasaene onucaHo, Kak ynpasfiATb NOJIb30BATE/IbCKUMKU CeaHCaMu, U
npuseAeHbl crneayrLlime NHCTPYKL UK.

o [1pOCMOTP NONb30BATENBLCKUX CEAHCOB
o [MpocMmoTp BIOKMPOBOK TeKyLlero 3anpoca 06CcIyX1BatoLLIero npoLecca
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o [NpocmoTp nnaHa Tekyllero sanpoca 06cny)uBaroLLero npolecca

o OTmeHa TeKyllero sanpoca oécnymwsaromero npotecca
o 3aBeplueHne NoNb30BaTeIbCKOro ceaHca

npocmorp noJsib3oBaresibCKUX ceaHCcoB

UTo6bl NPOCMOTPETH NOMb30BaTENIbCKUE CEAHCHI, BEIMONIHUTE Creaytolme
nencTeua:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHppacTpyKkTypa — DK3eMnnapbl.

Otobpasutcs Tabnuua aK3eMnnApos.

2. Haxmute Ha uma aK3emMnnsapa, B KOTOPOM He0OX0AMMO NPOCMOTPETb
nosib30BaTEeNIbCKUE CEaHChI.

Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMIMIAPA Hasuray1MoHHOM naHenu nepenanTe Ha
cTpaH1Ly AKTUBHOCTb.

Oto6pasuTca Tabnuua nonb3oBaTeNbCKUX CEaHCOB CO CreAyHLLMMM CTONOLaMM:

o pid: naeHTUdMKaTOp 0BCNyXMUBAKOLLEro NpoLecca. 3HayeHusa B 3ToM cTonbue
MOXHO COPTMPOBATb C NMOMOLLbIO COOTBETCTBYHOLLEro 3HauKa.

o leader_pid: naeHtndpukatop obcnyxusatroLLero npolecca Anda npouecca B
rpynne napasnnenbHOro BeIMOSHEHMsA 3anpoca. 3HaueHus B 3TOM cTosnbue
MOXXHO COPTUPOBATb C MOMOLLbIO COOTBETCTBYHOLLIErO 3HAUKA.

o backend_type: Tvn o6cnyxuBatoLlero npotecca. 3a noapobHon
MHpOPMaLMei 0 BOSMOXHbIX 3HaUYEeHUAX 0BpaTUTeCh K opuLUanbHOM
ZlokyMeHTauuu Postgres Pro no Moaynto pa_stat activity (CM. cTon6ew
backendﬁtype).

3HaueHuA B 9TOM CTONOLE MOXHO COPTUPOBATh C MOMOLLbIO
COOTBETCTBYHOLLErO 3HauKa.

o backend_start: nata v Bpems 3anycka o6cnyxuBaroLlero npowecca. 3HaueHus
B 9TOM CTONOLE MOXHO COPTUPOBATL C MOMOLLbH0 COOTBETCTBYHOLLErO 3HAUKA.

o client_hostname, client_addr v client_port: ceteBoe nmAa, aapec n Homep
nopTa KIMeHTa, C KOTOPOro YCTAHOB/EH MOMb30BaTENbCKUIA ceaHc. 3HaYeHuA B
3TUX cTONBLAaX MOXHO COPTUPOBATb C MOMOLLbH COOTBETCTBYHOLLErO 3HAuUKa.

o usesysid: naeHTudukaTop nonbsosatena CYB/, oT MMeHn KoToporo
YCTaHOBIEH CeaHc. 3HaYeHWs B 3TOM CTonbLe MOXHO COPTMPOBATh C
MOMOLLIbIO COOTBETCTBYHOLLEro 3HauKa.

o username: uvA none3osartend CYB/], oT MMeHM KOTOPOro yCTaHOBIEH CeaHc.
3HaueH1A B 9TOM CTONOBLE MOXHO COPTMPOBATh C MOMOLLbIO
COOTBETCTBYHOLLEro 3HauKa.

o datid: naeHTMdMKaTop 6a3bl AaHHbIX, C KOTOPOM yCTaHOBMEH
Nnonb3oBaTesIbCKUI ceaHc. 3HaYeH s B 9TOM cTonbLe MOXHO COPTUPOBAThL C
MOMOLL{bIO COOTBETCTBYHOLLIErO 3HAUKA.

o database: uva 6asbl JaHHbIX, C KOTOPOW YCTAHOBEH MOMb30BaTENbCKUI
ceaHc. 3HauyeHns B 9TOM cTonbLe MOXHO UILTPOBATL U COPTMPOBAThL C
MOMOLLbIO COOTBETCTBYHOLLMX 3HAUKOB.

o application_name: nva npunoxeHua, KOTOpoe ABNAETCA UCTOYHMKOM
Nonb30BaTENbCKOro ceaHca. 3HaueHWs B 3TOM CTONOLE MOXHO COPTUPOBaTh C
MOMOLL|btO COOTBETCTBYIOLLEro 3HaUKa.

o state: cocTosHue obcnyxuBatoLero npolecca. 3a noapo6HoM MHdopmMaLlrei o
BO3MOXHbIX 3HAYEHUAX 0BpaTUTECh K 0dULMaNbHOM AoKyMeHTauun Postgres
Pro no Moaynto pg_stat activity (CM. cTOnGel state).

3HayeHunA B 9TOM cTonbLe MOXHO GUNLTPOBATL U COPTUPOBATL C MOMOLLILHO
COOTBETCTBYIOLLMX 3HAYKOB.

o wait_event_type: Tvn cobbiTuaA, KOTOPOE OXMAAET 0OCYXUBAIOLLMIA MpoLecc.
3a uHpopmaLMeit 0 BO3MOXHbIX 3HaYEeHUAX 0BpaTUTeCh K 0pULUanbHOM
ZlokyMeHTauuu Postgres Pro no Moaynto pa_stat activity (CM. cTon6ew
wait_event_type). 3HAYEHWUS B 3TOM CTOMOLE MOXHO COPTUPOBATh C NMOMOLLLIO
COOTBETCTBYIOLLEro 3HauKa.

o wait_event: uMa coBbiTUA, KOTOPOE OXMAAET 0OCIYKMBAKOLLIMIA NPOLIECC.
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3HaueH1A B 9TOM CTONOLE MOXHO COPTUPOBATh C MOMOLLbIO
COOTBETCTBYIOLLETO 3HAUKA.

o transaction_duration_seconds: npoaomxnTenbHOCTb BbINOMHEHUA TEKyLLEW
TpaH3axuuu 06CnyXMBaIOLLEro NPoLecca B CeKyHAax. 3HauUeHWs B 3TOM
cTonbue MOXXHO COPTUPOBATL C MOMOLLIbKO COOTBETCTBYHOLLIEro 3HauKa.

o xact_start: nata 1 Bpema Hayana TexyLyein TpaH3akyuu 06CyKMBaKOLLErD
npouecca. 3HayeHus B 3TOM CTOs10Le MOXHO COPTUPOBATL C MOMOLLbHO
COOTBETCTBYIOLLEro 3HauKa.

o query_duration_seconds: NnpoA0mKUTENbHOCTb BbINOSTHEHUA TEKYLLErO
3anpoca o6cnyxuvBaroLLero npolecca B CekyHaax. 3HaueHus B 9Tom ctonbue
MOXHO COPTMPOBATh C NMOMOLLbIO COOTBETCTBYHOLLIErO 3HauKa.

e query_start: nata v BpemA Havana BbINO/HEHWA TeKyLLero sanpoca
oBcnyxwuBatoLLero npouecca. 3HaueHus B 3TOM CTONBLE MOXHO COPTUPOBATHL C
MOMOLL|bt0 COOTBETCTBYHOLLIEro 3HaUKa.

« state_change: nata v Bpemda nocrneaHero MsMeHeHusa COCTOAHUA
obcnyxumBatoLLero npouecca (cm. ctonbeu state). 3HaueHns B aTom cTonbue
MOXHO COPTMPOBATb C MOMOLLIbIO COOTBETCTBYHOLLIErO 3HAUKA.

o backend_xid: naeHTudunkaTop TpaHsaxy1mM BEPXHErO YPOBHSA
oBcnyxwuBatoLLero npouecca.

o backend_xmin: Tekywan rpaHuua xmin Ana 06Cnyx1BaroLLero npoLecca.

o query_id: naeHTUpUKATOP TEKYLLEro UMK NoCcreaHero sanpoca
o6cnyxumBaroLLero npoyecca. 3HaueH1s B 3TOM CTONBLE MOXHO COPTUPOBATHL C
MOMOLLIbIO COOTBETCTBYHOLLErO 3HAUKa.

e query: TEKCT TEKYLLEro UK NocneaHero 3anpoca 00CyXUBAKOLLEro NpoLecca.
TeKcT 3anpoca MOXHO CKONMPoBaTh. [/1A 9TOr0 HAXKMUTE Ha 3HAYOK

BOCKIMUATEebHOro 3Haka @ PAZOM C TEKCTOM 3anpoca, nocsrie 4ero B
OTKPbIBLLUEMCA OKHE HaXXMUTe CKOHMpOBaTb LD

3HaueH1A B 9TOM CTONOLE MOXHO COPTUPOBATh C MOMOLLbIO
COOTBETCTBYIOLLETO 3HAUKA.

o JlefiCTBUA: AeWCTBUA, KOTOPLIE MOXHO BbIMNOMHUTL C NOMbL30BaTENBCKUM
ceaHcoM. 3a noapoBHOM MHdOPMaLKen 0 AEUCTBUAX C NOSTb30BATENbCKUMM
ceaHcamu 06paTuTECh K APYrMM MHCTPYKLUAM B 3TOM pasaerne.

C Tabnuuei Nonb3oBaTesIbCKUX CEaHCOB MOXHO BbIMOMHUTL CrieaytoLine
aencTeua:

o YUTOObI M3MEHUTL LUMPUHY CTONBLA, NOTAHUTE €ro rpaHnLy C NMOMOLLLIO MbILLW.

o YT0ObI M3MEHUTL NMOPAAOK 0TOOPaXEHWs CTONOLOB, B NPaBOM BEPXHEM YTy
Tabnuubl Haxxvmte PEOJAKTUPOBATD, nocrne yero B MeHto nepeTawyure
uMeHa cTonbuoB ¢ NoMoLLbo MbilwKn. CTonbeu, MMsa KOTOPOro oToBpaxkaeTca
BbILLIE BCEX B MEHI0, ABIAETCA NepBbIM B Tabnuue.

o YTOObI CKPBITE MNK MoKasaTb CTONOLbI, B NPaBOM BEPXHEM Iy CTPaHUL bl
HaxmuTe PEOAKTUPOBATD, nocne yero B MEHI0 Ae€aKTUBUPYMTE UK
aKTUBUPYWTE NepexnodaTeny paaom ¢ UMeHamMu cTonoLoB.

o YTOObI OTKIOUMTE MW BKITFOUYMTL aBTOMATUYECKOe OOHOBNEHUE Tabnuubl, B

npaBoOM BeEpPXHEM YrTy CTpaHWUbl HAOXXMUTE Ha 3HAYOK 3anycKa D WK Ha

3HAYOK OCTaHOBKM I
o YT0O6bI 06HOBUTL TabnuLy, B NPaBOM BEPXHEM YTy CTPaHULbI HAXKMUTE

O6HOBUTbL AaHHbIE O. OT0 AeicTBUE AOCTYMHO, TOMBKO €CIW Bbl OTKIHOUMITHU
aBTOMaTHUyeckoe OGHOBMEHWe Tabnuubl.

o YT06bI COPOCHTL BCE PUILTPLI, B IEBOM BEPXHEM YTy TabnULbl HAXKMUTE
C6pocuTb PpuUnbLTPSI.

MpocmoTp 6110KMPOBOK TeKyLLero 3anpoca o6cnyMuBaroLyero npoyecca

YTto6bl NpoCMOTPeThb BMIOKMPOBKKM TEKYLLEro 3anpoca obcy)X1BatoLLero npolecca,
BbINOJSIHUTE CreaytoLne AerCTBUSA:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpyKkTypa — DK3eMnnapbl.

Ortobpasutcs Tabnuua aK3eMnAapos.

2. HaxmuTe Ha umA ak3emnnAapa.



Ortobpasutca ctpaHuua O63op.

3. B pasnene AETAJIU SKIEMIMIAPA HaBuray1MoHHOM naHenu nepenanTe Ha
cTpaHuLy AKTUBHOCTb.

OtobpasuTca Tabnuua nonb3oBaTesIbCKUX CEaHCOB.
(D
4. Haxmnte OTKpbITL AepeBo 60KMPOBOK “O pAAOM C MOSb30BATENLCKAM

CEeaHcoM, Ans KOTOPOro HE0BX0AMMO NPOCMOTPETh BIOKUPOBKU TEKYLLETO
sanpoca o6cnyxumBaroLLero npolecca.

OTKPOETCA OKHO C AEPEBOM BITOKMPOBOK TEKYLLIEro 3anpoca 0BCyKMBAOLLErO
npouecca.

MpocmoTp nnaHa Tekywjero 3anpoca o6cnymusaroLyero npoyecca
MnaH TekyLyero 3anpoca 06CNyXMBAOLLEr0 NPOLEcca MOXHO NPOCMOTPETh, €CIU

YCTaHOBJ1€H MOAYJNb pg gquery state.

Yto6bl NPOCMOTPETh NaH TEKYLLEro 3anpoca obcnyx1BaroLLEero npoLecca,
BbINOSHWATE CreayloLue AeNCTBuIA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHppacTpyKTypa — dK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha nmA ak3emnnAapa.
Orto6pasutca cTpaHuua O63op.

3. B pasnene AETAITIU SK3EMIMTAPA HaBurauvoHHOM NaHenu nepenanTe Ha
cTpaHuly AKTMBHOCTb.

OTobpasnTca Tabnuua nonb3oBaTesIbCKUX CeaHCOoB.
4. HaxmuTte MnaH akTMBHOro 3anpoca @ PAAOM C NOJIb30BaATENLCKOM

ceaHcoM, AN1A KOTOPOro HeoHBX0AMMO MPOCMOTPETHL MlaH TeKyLLero sanpoca
obcnyxuBaroLLero npolecca.

OTKpoeTCA OKHO C MiaHoM 3anpoca. MNprn HeoBX0ANMOCTH Bbl MOXETE NPOCMOTPETh
BM3yanMsaLuio nnaHa sanpoca.

YTo6bl 06HOBUTL NnaH 3anpoca, Haxmute OBHOBUTb CTATUCTUKY
BbINONMHEHUA.

OrmeHa TeKyLyero 3anpoca o6cny»msafou.ler 0 npoyecca

Mpu OTMEHe TeKyLLEero 3anpoca 06CyXMBaKOLLEro NPOLEecca He 3aBepLUaeTcs
Mnosib30BaTENbCKUI CeaHc.

YUTo6bl OTMEHUTBL BbINOSTHEHME TEKYLLErO 3anpoca 06CcnyX1BatoLLero npowecca,
BbINONHUTE CneaytoLinme AencTBuaA:

1. B pasaene YMPABJIEHUE HasuraunMoHHOM naHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emnaAapoB.
2. HaxmuTte Ha MmA sksemnnspa.
Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMIMIAPA Hasuray1MoHHOM naHenu nepenanTe Ha
cTpaH1Ly AKTUBHOCTb.

Oto6pasuTca Tabnuua nosnb3oBaTebCKUX CEaHCOB.

H
4. HaxmuTte MpepBaTb TeKyLMI 3anpoc I ix PAAOM C NOSb30BaTENBbCKUM
ceaHcoM, 4517 KOTOPOro HEOHX0AMMO OTMEHUTb BbINOSIHEHUE TEKYLLEro
3anpoca o0cryXuBaroLLero npoLecca.

OTKpoeTCA OKHO NOATBEPKAEHMA.

5. Haxmute BbIMOJHUTDb.

3aBepLueHHne Nonb3oBaTesIbCKOro ceaHca
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Mpy 3aBepLLUEHNM MONB30BATENLCKOMO CeaHca aBTOMaTUUYECKN OTMEHAETCA
TeKyLLMit 3anpoc 06CnyXMBaOLLEro npoLecca.

YT00bI 3aBepLlwnTb nonb30BaTENbCKUI CeaHC, BbIMOSHUTE cneaywouwmne nencTBuA:

1. B pasaene YINMPABJIEHUE HasurauvMoHHon naHenu nepenanTe Ha cTpaHuly
UHdpacTpykTypa — IK3eMnnfapbl.

Oto6pasuTca Tabnuua aK3emMnaAapoB.
2. HaxmuTe Ha nmA ak3emnnapa.
Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMIMIAPA HaBuray1MoHHOM naHenu nepenanTe Ha
cTpaHuly AKTMBHOCTb.

Oto6pasuTca Tabnuua nonb3oBaTebCKUX CEaHCOB.

4. HaxmuTe 3aBepLInTb CECCUI0 ® PAZOM C MOMb30BATENLCKUM CEaHCOM,
KOTOpbIi HEOBX0ANMO 3aBEpLUMTH.
OTKPOETCHA OKHO MOATBEPXKAEHMA.

5. Haxmute BbIMONMHUTD.
Mpoueccbl OUUCTKU

Bbl MOXeTe NPoCMOTPeTb MHpOPMAaLMIO 06 NMPOLeCcCax OUYUCTKU (VACUUM) U
aBTOOUYMUCTKM (autovacuum). MHDOPMaLMA OCHOBaHA Ha NpeACTaBeHnn

pg stat progress vacuum.

B atom pasaene onucaHo, Kak ynpasiAaTb NnpoueccamMn O4YUCTKK, U NpuBeeHbl
cneayroume NMHCTPYKUNU:

o [1pOCMOTP NPOLIECCOB OYUCTKM
o OTMeHa npoLecca 0YUCTKM

° 3aBepLueHMe Nonb30BaTENbCKOro ceaHca And npoiecca O4YUCTKHU

lMpocmoTp npoLeccoB OYUCTKH

YT06bl NPOCMOTPETH MPOLIECCH OUMCTKM, BLINOSIHUTE CrieaytoLue AeNCTBUA:

1. B pasaene YNMPABJNEHMUE HasurayvoHHoOM naHenu nepenanTe Ha cTpaHuly
UHppacTpykTypa — DK3eMnnapbl.

OTo6pasuTca Tabnuua aK3emnAapoB.
2. HaxmuTe Ha nmA ak3emnnAapa.
Orto6pasutca cTpanuua O63op.

3. B pasnene AETAJIU SKIEMIMIAPA HaBurayMoHHOM naHenu nepenanTe Ha
cTpaHuLy AKTUBHOCTb.

OtobpasnTca Tabnuua nonb3oBaTesIbCKUX CeaHCOB.

4. BbibepuTe Briaaky OYUCTKA, nocne yero B npaBoM BEPXHEM Yy CTpaHULbl
Bbi6epuTe 6asy AaHHbIX, B KOTOPOM HEOBXOAMMO NPOCMOTPETH NPOLIECCHI
OYUCTKM.

OTOépaSMTCH Taénwua npoueccoB O4YUCTKM CO cneayroLmn CTOJ'I6LlaMVIZ

o PID: uaeHTuduKatop obcrnyxuBartoLlero npouecca. 3Ha4eHua B 9ToMm cTonbue
MOXHO COPTMPOBATh C NMOMOLLbIO COOTBETCTBYIOLLIErO 3HauKa.

o State: cocTosiHMe 06cnyxuBaroLLero npoyecca. 3a noApobHoOM UHPopMaL e
0 BO3MOXHBIX 3HAUEHUAX 06paTUTECH K 0dULMANbHOM JoKyMeHTauun Postgres
Pro no Moaynto pg_stat activity (CM. cTonbey state).

3HayeHWA B 3TOM CTOJ'I6L|,e MOXHO QUNLTPOBATL M COPTUPOBATL C NMOMOLLLIO
COOTBETCTBYHLLMX 3HAYKOB.

o Wait event: Tvn 1 uma coBbiTuA, KOTOPOE OXMAAET 0OCTYKMBAIOLLMI NpoLiecc.
3a noapobHoi uHdopmaLmen oBpaTuTech K 0drLMaTbHON AOKYMEHTaLWUK
Postgres Pro no MoZynto pg_stat activity (CM. CTONOUbI wait_event_type U
wait_event). 3HAUEHUA B 3TOM CTONOLE MOXHO COPTUPOBATbL C MOMOLLbHO
COOTBETCTBYHOLLEr0 3HauKa.
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o Phase: ¢pasa BbinosHeHMa o4nUCTKU. 3a Noapo6HOM MHpOopMaLKei o
BO3MOXHbIX 3HAYEeHUAX 06paTUTECh K 0dUUMaNIbHOM JoKyMeHTaumu Postgres
Pro.

o Database: nvs 6a3bl JaHHbIX, B KOTOPOM BbINOSTHAETCA O4YUCTKA. 3HAYEHMUSA B
3TOM CTONBLE MOXHO PUNLTPOBATEL M COPTUPOBATL C NMOMOLLbIO
COOTBETCTBYIOLLMX 3HAYKOB.

o User: uma nonbsosatena CYB/[, 0T MEHU KOTOPOro BbIMOIHAETCA O4YUCTKA.
3HaueHuUa B 3TOM CTONBLE MOXHO COPTUPOBATL C MOMOLLbHO
COOTBETCTBYHOLLEr0o 3HaYKa.

o Table: uma unn naeHTUdUKaTop TabnuLbl, A9 KOTOPO# BbIMONHAETCH
OouMnCTKA.

o Query: TEKCT TEKyLLEro UM NocneaHero sanpoca obcyx1BatoLLero npolecca.
TeKcT 3anpoca MOXHO CKOMMPOBaTh. Jf1f 3TOro HAXXMUTE Ha 3HAYOK

BOCKNMLaTenbHOro 3Haka @ PAAOM C TEKCTOM 3anpoca, nocrne yero B

O

OTKPbIBLLEMCA OKHE HaXXMUTEe CI(OI'IVIpOBaTb

3HayeHWA B 3TOM CTOJ'I6L|,e MOXHO COpTUpOBaThb C MNOMOLLLIO
COOTBETCTBYHOLLEro 3Ha4Ka.

o Query duration: NpoAO/MKUTENBHOCTD BBIMOSTHEHWA TEKYLLErO UM NOCNEAHErO
3anpoca o6cnyxuBaroLLero npolecca. 3HaueHust B 9TOM CTOs16Le MOXHO
COPTMPOBATH C MOMOLL{bO COOTBETCTBYHOLLIErO 3HAUKA.

o Heap size: pasmep Tabnuubl, Ana KOTOPOK BbINOMHAETCA OYUCTKA.

o Total size: 06wt pasmep TabnuLbl, AN KOTOPOW BbINOSTHAETCA OYMCTKA,
BK/IOUYAsA MHAEKCHI.

e Scanned, %: NPOLEHT OTCKAaHMPOBAHHbIX AaHHbLIX TABNMLbI, NS KOTOPOK
BbINOHAEGTCA OYUCTKA. DTOT CTONBEL COAEPKUT AOMOSTHUTESNIbHYIO
MHpOopMaLUto:

o Size: pasmMep 0TCKaHUPOBAHHbIX AaHHbIX TabIULbI.

o Vacuumed, %: NPOLEHT OUMLLEHHbIX AaHHbIX Tabnuubl. ATOT cTonbey
COLEPXKMUT ZIOMOSTHUTENBHYH0 MHDOPMALMIO:

o Size: pasmMep OUMLLEHHbIX AaHHbIX TabnULbI.
o Index vacuum: KOnMUECTBO OUYULLEHHbIX MHAEKCOB B Tabnuue.

« Memory usage, %: 06emM UCMONbL30BaHUA NaMATH, NPpeaHa3HAYEHHOU AnA
XpaHeHUnA yKasaTerien Ha yctapeBLuMe Bepcuu CTPoK Tabnuubl. 3a noapobHoi
MHpOpMaLmeit oBpaTuTech K opuLmuanbHoW JoKyMeHTauuu Postgres Pro no
napamMeTpaM autovacuum work mem U maintenance work mem.

o JleNCcTBUA: AENCTBUA, KOTOPLIE MOXHO BbINMOSIHUTL C NPOLIECCOM OYMCTKM. 3a
noapoBHOW MHpOPMaLME 0 AEWCTBUAX C NPOLECcCaMy OUYUCTKU 0BpaTUTECh K
APYrMM MHCTPYKUMAM B 3TOM pasaene.

C Tabnuuei NpoLeccoB OYUCTKM MOXHO BbINOSHUTL CrieaytoLMe AeUCTBuA:

o YUTOObI M3MEHUTL LUMPUHY CTONBLA, NOTAHUTE €ro rpaHnLy C NOMOLLLIO MbILLW.

o YT00bI U3MEHMTL NOPALOK OTOOPaXEHMA CTONOLOB, B NPABOM BEPXHEM YTy
Tabnuubl HaxvuTe PEOAKTUPOBATD, nocre yero B MeHto nepeTaiyute
“MeHa cTonbLuoB ¢ NoMoLLbo Mbilu. CTonbel, MM KOTOPOro oToBpakaeTca
BbILLIE BCEX B MEHI0, ABNAETCA NepBbIM B Tabnuue.

o YTOObI CKPbITE UMK MoKasaTb CTONOLbI, B NPaBOM BEPXHEM Iy CTpaHUL bl
HaxvmnTe PEJAKTUPOBATD, nocne yero B MEHIO A€aKTUBUPYMTE UK
aKTUBMpPYWTE NepeknodaTeny paaom ¢ UMeHamMu cTonoLoB.

o YTOObBI OTKNIOUNUTE UM BKIIOUUTL aBTOMAaTUYecKoe 0BHOBNEHWe Tabnuubl, B

npaBoM BEepxHEeM yrny CTpaHulbl HXXMUTE Ha 3HAYOK 3anycka D MIn Ha

3HAYOK OCTAHOBKM i
o UT0ObLI 06HOBUTL TAbnMLy, B NPAaBOM BEPXHEM YTy CTPaHWLbI HAXKMUTE

O6HOBUTL AaHHbIE O OT0 AencTBME AOCTYMHO, TOMBKO €CM Bbl OTKIOUMIIHU
aBTOMaTHyeckoe obHoBNEHUE Tabnuubl.

o UT006bI COPOCUTL BCE DUIMLTPLI, B JIEBOM BEPXHEM Yy TabnuLbl HOXMUTE
COpocuTb PpUnbLTPSI.

OrmeHa npoyecca OYUCTHH


https://postgrespro.ru/docs/enterprise/current/progress-reporting#VACUUM-PROGRESS-REPORTING
https://postgrespro.ru/docs/enterprise/current/runtime-config-resource#GUC-AUTOVACUUM-WORK-MEM
https://postgrespro.ru/docs/enterprise/current/runtime-config-resource#GUC-MAINTENANCE-WORK-MEM

anI OTMeHe npouecca O4YMCTKM He 3aBepLuaeTca nonb30BaTeNIbCKUI CeaHc.
YT006bI OTMEHUTL npouecc O4YUCTKK, BbINOJSTHUTE crieayrouime AencTBuA:

1. B pasaene YINMPABJNEHMUE HasurayMoHHOM naHenu nepenanTe Ha cTpaHuly
UHppacTpyKkTypa — DK3eMnnapbl.

Otobpasutcs Tabnuua aK3eMnnApos.
2. HaxmuTe Ha nmA ak3emnnAapa.
Orto6pasutcsa cTpanuua O63op.

3. B pasnene AETAJMIU SKIEMIMIAPA HaBurayMoHHOM naHenu nepenanTe Ha
cTpaHuly AKTUBHOCTb.

OtobpasuTca Tabnuua nonb3oBaTesIbCKUX CeaHCOB.
4. BoibepuTe Briaaky OYUCTKA, nocne yero B npaBoM BEPXHEM Yy CTPaHULbl
BbibepuTe 6asy AaHHbIX, B KOTOPO# 3anyLLeH NPoLecc OYNUCTKH.
. | H
5. HaxwuTe MpepBaTh Tekylwun 3anpoc ' % pagom ¢ NpOLECCOM O4UCTKH,
KOTOpPbI HEOBXOAUMO OTMEHUTL.

OTKpoeTCA OKHO NOATBEPXKAEHMA.

6. HaxmuTte BbIMOJHUTDb.

3aBepLueHHe NoNb30BaTesIbCKOro ceaHca AndA npoLecca OYUCTKU

Mpu 3aBepLUEHNM NOSIb30BATENLCKOMO CeaHca aBTOMaTUYECcKn OTMEHSAEeTCA
MPOLIECC OUUCTKM.

YT00bl 3aBEpLUNTL NONb30BATENLCKUIA CeaHC AnA NpoLecca OYUCTKM, BbIMOMTHUTE
cneaywLme AehCTBUA:

1. B pasaene YMPABJEHUE HasurayvMoHHoM naHenu nepenanTe Ha cTpaHuly
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emMnaAapoB.
2. HaxmuTe Ha nmA ak3emnnAapa.
Ortobpasutca ctpaHuua O63op.

3. B pasnene AETAJIU SKIEMIMIAPA HaBuray1MoHHOM naHenu nepenanTe Ha
cTpaHuLy AKTUBHOCTb.

OtobpasuTca Tabnuua nonb3oBaTesIbCKUX CEaHCOB.
4. BblbepuTe Brnaaky OUUCTKA, nocre yero B NpaBoM BEPXHEM YTy CTPaHuLbI

BblOepuTe 6asy faHHbIX, B KOTOPOM 3anyLLeH NPOLECC OYUCTKH.

5. HaxmuTe 3aBepLIUTb CECCUIO ® PAAOM C NPOLECCOM OUUCTKM, ANs
KOTOPOro HEOBX0AMMO 3aBEPLUMTH MOMb30BATENBCKUI CeaHC.

OTKpOETCA OKHO NOATBEPKAEHHA.
6. HaxmvuTte BbIMOJTHUTD.
Mpouecchbl c6opa cTaTUCTUKK
Bbl MOXeTe NpocMOTpeTh MHGOPMALMIO 0 npoLeccax céopa CTaTMCTUKK AnA

nIaHUpPoBLLMKa (ANALYZE). VlH(DOpMaLl,VIH OCHOBaHa Ha npeacTaBieHnun
pg _stat progress analyze.

B aTom pasaene onvcaHo, Kak ynpasnATek npoleccamu céopa CTaTUCTUKK, 1
npuBeAeHbl Crneaytowne UHCTPYKLMK:

o [pocmoTp npoueccoB cOopa CTaTUCTUKK

o OtmeHa npouecca cbopa CTaTUCTUKK
¢ 3aBepllieHne Nonb30BaTENbCKOro ceaHca na npolecca c6opa CTATUCTUKM

MpocmoTpos npoyeccos c6opa cTaTUCTURU

YT06bl NPOCMOTPETL MpoLiecchl cOopa CTaTUCTUKM, BBIMOMTHATE criedytoLue
nencTBuA:
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1. B pasaene YNMPABJNEHUE HasurauvMoHHOM naHenu nepenanTe Ha cTpaHuly
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emMnaAapoB.
2. HaxmunTe Ha nmA ak3emnnAapa.
Orto6pasutca cTpaHuua O63op.

3. B pasnene AETAJIU SKIEMIMIAPA HaBurayMoHHOM naHenu nepenanTe Ha
cTpaHuly AKTUBHOCTb.

OtobpasuTca Tabnuua nonb3oBaTesIbCKUX CeaHCOB.

4. BuibepuTe Briaaky CBOP CTATUCTHUKMW, nocne yero B npaBoM BepXHEM yriy
cTpaHuubl BbibepuTe 6asy AaHHbIX, B KOTOPOK HEOOXOAMMO NPOCMOTPETb
npouecchl cOopa CTaTUCTHKM.

OTOépaSMTCH Taénwua npoueccoB 060pa CTaTUCTUKK CO cneayroLmmn CTOJ'IéLl,aMI/IZ

o PID: uaeHTuduKatop obcrnyxuBartoLlero npouecca. 3Ha4eHua B 9Tom cTonbue
MOXHO COPTMPOBATh C NMOMOLLIbIO COOTBETCTBYIOLLIErO 3HauKa.

o State: cocToAHKne obBcnyxmBaroLLero npotecca. 3a noapo6Hoi MHdopmMaLren
0 BO3MOXHbIX 3HAUeHMAX 0BpaTUTECh K 0OpULManbHOM AOKyMeHTauun Postgres
Pro no Moaynto pg_stat activity (CM. cTonbey state).

3HayeHnA B 3TOM CTOJ'I6L|,e MOXHO PUNLTPOBATL M COPTUPOBATL C NMOMOLLLIO
COOTBETCTBYHLLMX 3HAYKOB.

o Wait event: Tvn v uma coBbiTuA, KOTOPOE OXMAAET 0OCTYKMBAIOLLMI NpoLiecc.
3a noapobHoi uHdopmaLmen oBpaTMTech K 0drLMaTbHON AOKYMEHTaLWUK
Postgres Pro no MoZynto pg_stat activity (CM. CTONOUbI wait_event_type U
wait_event). 3HAUEHUA B 3TOM CTONOLE MOXHO COPTUPOBATbL C MOMOLLbHY
COOTBETCTBYHOLLEr0 3HauKa.

o Phase: ¢asa BbinonHeHusa cbopa ctatucTvky. 3a noapobHoi Hdopmaumen o

BO3MOXXHbIX 3HAYEeHUAX 00paTUTECh K 0drUMaNIbHOW AoKyMeHTaunu Postgres
Pro.

« Database: nma 6a3bl AaHHbIX, B KOTOPOM BbINOMHAETCA COOP CTATUCTUKM.
3HaueHUA B 9TOM CTONOLE MOXHO DUIILTPOBATL U COPTUPOBATH C MOMOLLbHO
COOTBETCTBYHOLMX 3HAUKOB.

o User: uvsa nonbsosatens CYB[], oT MeHU KOTOPOro BbINonHAeTcsa coop
CTaTUCTUKK. 3HaUYeHNs B 3TOM CTONBLE MOXKHO COPTUPOBATL C MOMOLL|bHO
COOTBETCTBYHOLLEro 3HauKa.

o Table: uma unu naeHTUdUKaTOp TabnULbl, ANA KOTOPO#H BbiNonHAeTcs cOop
CTaTUCTHKK.

o Query: TEKCT TEKyLLEro UK NoceAHEro 3anpoca obcryXu1BatoLLero npoecca.
TeKcT 3anpoca MOXHO CKONMpoBaTh. [ 9TOro HAXXMWTE Ha 3HAYOK
BOCK/MLIATESIbHOTO 3HaKa @ pPALOM C TEKCTOM 3anpoca, Nocrne Yero B

©

OTKPbIBLLEMCA OKHE HaXXMUTEe CKO"MpOBaTb

3HaueHuA B 9TOM CTONOBLE MOXHO COPTMPOBATh C MOMOLLbIO
COOTBETCTBYHOLLETO 3HAUKA.

o Query duration: NpoAO/MKUTENBHOCTL TEKYLLEro UK NOCAeAHero 3anpoca
oBcnyxwuBatoLLero npouecca. 3HaueHus B 3TOM CTONBLE MOXHO COPTUPOBATHL C
MOMOLLbIO COOTBETCTBYHOLLErO 3HAUKa.

o Current child table: nma nouepHei Tabnuubl, ANS KOTOPOU B TEKYLLMA MOMEHT
BbINOMTHAETCH COOP CTATUCTHKM.

o Child tables done: konunuecTBo AoYepHKUX TabnuL, ANsA KOTOPbIX Obin
BbINOJIHEH 060p CTATUCTUKMN.

o Child tables total: o6Lee konMuecTBO AoUEpPHUX TABNWL, ANA KOTOPbIX
Heo6X0AUMO BbINOSHUTL COOP CTATUCTUKM.

e Scanned, %: NPOLEHT OTCKAHUPOBAHHbLIX AaHHbLIX TabnuL, AN KOTOPbIX
BbINOSTHAETCH COOP CTATUCTHKM.

o Sample size: pasaviep BbIGOPKM, KOTOPas UCMONb3YETCA AnA cOopa CTaTUCTUKH.
o Stat total: o6Lee konnuecTBo 0O BHEKTOB pPaCLUMPEHHOW CTATUCTUKM.

o Stat computed: KONMUECTBO BbIYUCTIEHHBIX OGHEKTOB PacLUMPEHHOM
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CTATUCTUKN.

o JleficTBUA: JEWCTBMUSA, KOTOPbIE MOXHO BbINOSHUTL C NpoLeccom coopa

cTaTUCTMKKU. 3a noapoBHoK MHdOopMaLWeln o AehcTBUAX ¢ npoleccamu cbopa
CTaTUCTWMKM 0BpaTUTECH K APYTUM MHCTPYKLMAM B 9TOM paszene.

C Tabnuuei npoueccos cHopa CTATUCTUKM MOXXHO BbIMONTHWATL CreaytoLime
AencTBuA:

Y1066l M3MEHUTB LLIMPWHY cTONBLA, NOTAHUTE Ero rpaH1Ly C MOMOLLbHO MbILLIX.
Y106bl U3MEHWUTL NOPAAOK OTOBPaXEHUA CTONBLIOB, B MPaBOM BEPXHEM YTy
Tabnuubl Haxxvute PEJAKTUPOBATD, nocne yero B MeHo nepeTalyure
“MeHa cTo6L0B C MOMOLLbLIO MbiluK. CTonbel, UMsA KOTOPOro oTobpaxaeTcs
BbILLIE BCEX B MEHI0, ABMIAETCA NepBLIM B Tabnuue.

YT106bl CKPbITb UMK NMOKasaTb CTONOLbI, B NPaBOM BEPXHEM Y71y CTPaHMLibI
HaxmvunTe PEJJAKTUPOBATD, nocne yero B MEHIO AeaKTUBUPYITE UMK
aKTUBMPY#iTE NepeksouaTesniv paaoM ¢ UMeHaMu cTon6LoB.

YUT06bl OTKIOUNUTL MU BKIOUUTL aBTOMAaTUYeCKoe 0OHOBMeHUe Tabnuuel, B

npaBoM BEpPXHEM Yyrny CTpaHWUbl HAXXMWUTE Ha 3HAYOK 3anycKa D Mnn Ha

aHauoK ocTaoskn |1
Yto6bl 06HOBUTE TabnuLy, B NPaBOM BEPXHEM YTy CTPaHHULbI HAXMUTE

O6HOBUTL AaHHbIe 'C'. 310 AedcTBUE AOCTYMHO, TOSILKO €CIU Bbl OTKIOUMITU
aBTOMaTMUYecKoe 0OHOBMEHWE TabnuLbI.

UTo6bl cOPOCUTL BCE PUMLTPLI, B TEBOM BEPXHEM YTy TaBMuLbl HAXMUTE
C6pocutb pUnbTPbI.

OrmeHa npoyecca c6opa cTaTUCTHKN

lMpu oTMeHe npouecca cOopa CTaTUCTUKM He 3aBepLUaeTCA Nosb30BaTeNbCKUI
ceaHc.

YT006bl OTMEHWUTL BbINOSTHEHNUE npouecca c()opa CTATUCTUKK, BbINOJSTHUTE
cneaywouiue AenCTBuA:

1.

6.

B pasaene YNPABIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHdpacTpykTypa — IK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emnafapoB.

. Haxxvunte Ha nma aK3emnnAapa.

Ortobpasutcs ctpaHuua O63op.

. B pasaene AETAJIA SK3EMIMJIAPA HaBurayMoHHOW naHenu nepenanTte Ha

cTpaHuly AKTMBHOCTb.

OtobpasnTca Tabnuua nonb3oBaTesIbCKUX CeaHCOoB.

. BoibepuTe Brnaaky CBOP CTATUCTHUKM, nocre yero B npaBom BEPXHEM Yrily

cTpaHuLbl BoibepuTe 6asy AaHHbIX, B KOTOPOI 3anyLleH npouecc copa
CTaTUCTHKK.

)
. Haxmute MpepBaTth TeKkywumn sanpoc I % pAZOM C npoLeccom cbopa

CTaTUCTUKM, KOTOPbLIA HEOBXOANMO OTMEHUTB.
OTKpOEeTCA OKHO NOATBEPXKAEHMA.

Haxwmute BbIMOJTHUTD.

3aBepLueHHe Nonb30BaTesIbCKOro ceaHca AnA npotlecca 060[)3 CTatuCTHKHU

Mpv 3aBepLLEHNM MONBb30BATENBLCKOMO CeaHca aBTOMATUUYECKN OTMEHAETCH
npouecc cbopa CTaTUCTUKM.

YT00bI 3aBepLnTb nonb30BaTENbCKUIM CeaHe aAnda npouecca céopa CTaTUCTUKMN,
BbINOJTHUTE Ccrneayruime nencTeumA:

1.

2.

B pasaene YNPABINEHUE HaBuraunMoHHOM naHenv nepenavTe Ha CTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Ortobpasutca Tabnuua aK3eMnnAapos.
HaxmuTte Ha uMs aKksemnnapa.

Ortobpasutca ctpaHuua O63op.



3. B pasaene AETAJIU SK3EMITIAPA HasurayMoHHOM NnaHenu nepenante Ha
cTpaHuly AKTUBHOCTb.

OtobpasnTca Tabnuua nonb3oBaTesIbCKUX CeaHCOoB.

4. BbibepuTe Brnaaky CBOP CTATUCTHUKM, nocne yero B npaBom BEPXHEM Yrily
cTpaHuLbl BolBepuTte 6a3y AaHHbIX, B KOTOPOW 3anyLleH npouecc cbopa
CTaTUCTHKM.

5. HaxmuTe 3aBepLIMTb CECCHIO ® PAZOM C NPOLLeccCoM cBopa CTaTUCTUKM,
ANA KOToporo HeO6XO,ElVIMO 3aBepLnTb nosb3oBaTesIbCKUI ceaHc.

OTKpOGTCH OKHO noATBepXAeHUA.

6. Haxmvute BbIMONMHUTD.
Mpouecchbl KnacTtepusayuu

Bbl MOXeTe npocmoTpeTb MHGOPMALMIO O MpoLeccax Knactepusaumm —
nepecTpoeHna Tabnuy No MHAEKCY (CLUSTER), @ Takke 0 npoLeccax nosHom
OYNCTKM (vacuuM FULL). MHbOpMaLMa oCHOBaHa Ha NpeACTaBneHnu

pg stat progress cluster.

B aTOoM pasaene onvcaHo, Kak ynpasnaTe NpoLeccamum KiactepusaLnu, 1
npuBeLEHbI CNeAyoLLMe MHCTPYKLMUK:

o [1poCcMOTp NpoLEeccoB KnacTepusauunu
o OTMeHa npoliecca KnacTepusalmm

° 3aBepmeHMe Nonb30BaTEeNbCKOro ceaHca AnAd npolecca Kiactepusaumnu

MpocmoTp npoyeccos knactepusaynm

YTo6bl NPOCMOTPETH NPOLIECCH KNacTepusaLunm, BeINOMHUTE CreaytoLime
AencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHdpacTpykTypa — IK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha nmA ak3emnnapa.
Ortobpasutcs ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMITIAPA HasurayMoHHOM naHenu nepenante Ha
cTpaHuly AKTMBHOCTb.

OtobpasnTca Tabnuua nonb3oBaTesIbCKUX CeaHCOoB.

4. BoibepuTe Brnaaky KMACTEPU3ALIUA, nocne yero B npaBoM BEPXHEM YTy
cTpaHuLbl BolBepuTte 6a3y AaHHbIX, B KOTOPOW HEOBXOAWMO NMPOCMOTPETH
MPOLECChI KnacTepusaLlmni.

OTOﬁpaSMTCH Tabnuua npoueccos KnacTtepusaynm co cneayronmm cTon6uamu:

o PID: naeHtudmkatop obenyxuBatoLyero npouecca. 3HayeHua B 3Tom ctonbue
MOXHO COPTMPOBATb C MOMOLLbIO COOTBETCTBYHOLLErO 3HAUKA.

o State: cocTosHKne obcnyxmvBaroLLero npolecca. 3a noapo6Hoi MHdopmMaLlren
0 BO3MOXHbIX 3HAUEHMAX 0BpaTUTECh K 0pULManbHOM JOKyMeHTauun Postgres
Pro no Moaynto pg_stat activity (CM. cTonGel state).

3HaueHUA B 9TOM CTONOLE MOXHO DUIILTPOBATL U COPTUPOBATH C MOMOLLIbHO
COOTBETCTBYIOLLMX 3HAYKOB.

o Wait event: Tvn 1 uma cobbiTUA, KOTOPOE OXMAAET 0BCNyKMBatOLLMIA NpoLiecc.
3a noapobHoi MHdopmaLnen oBpaTTech K 0drLManTbHON AOKyMeHTaUUm
Postgres Pro no Moaynto pg_stat activity (CM. CTONOUbI wait_event_type U
wait_event). 3HAaYEHUA B 3TOM CTONBLE MOXHO COPTUPOBATbL C MOMOLLbHO
COOTBETCTBYHOLLEr0 3HAYKA.

o Phase: ¢asa BbinonHeHua knactepusauuun. 3a noapobHoi MHdopmaumei o

BO3MOXHbIX 3Ha4eHUAX 0BpaTnTech k oduLManbHOh AokymeHTaumnn Postgres

Pro.

o Database: nvs 6a3sbl JaHHbIX, B KOTOPOK BLINOSHAETCA KnacTepusayms.
3HaueH1A B 9TOM CTONOBLE MOXHO UNILTPOBATL U COPTUPOBATH C MOMOLLIbIO
COOTBETCTBYIOLLUX 3HAYKOB.
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o User: nvsa nonb3osatena CYB/L, 0T UMeHM KOTOPOro BbINOHAETCA
Knactepusauua. 3HayeHus B 3TOM CTONBLE MOXHO COPTUPOBATL C MOMOLLbHO
COOTBETCTBYIOLLEro 3HauKa.

o Table: umA unu naeHTUduKaTop Tabnuubl, A KOTOPO# BbIMONHAETCH
KnacTepusaums.

o Query: TEKCT TEKYLLEro Uiu MoCNeAHero 3anpoca 06CyXMBaKoLLEro NpoLecca.
TeKCT 3anpoca MOXHO CKOMMPOBaTh. [/1A 9TOr0 HAXKMMUTE Ha 3HAuOK

BOCK/MLATESNTbHOrO 3HaKa @ PAAOM C TEKCTOM 3anpoca, Nocre Yero B
OTKPbIBLLUEMCA OKHE HaxxMuTe CKOnMpoBaThb Q
3HaueH1A B 3TOM CTONOLE MOXHO COPTUPOBATL C MOMOLLbIO
COOTBETCTBYIOLLErO 3HAUKA.

o Query duration: NpoAOMKXNUTENBEHOCTL TEKYLLErO UMW NOCeAHero 3anpoca
o6cnyxuMBaroLLEero npoyecca. 3HaueH1s B 3TOM CTONBLE MOXHO COPTUPOBATHL C
MOMOLL{bHO COOTBETCTBYHOLLErO 3HAUKA.

« Blocked totals: konunuecTBo Nosb3oBaTENbLCKUX CEAHCOB, 3a6MTOKUPOBaHHbIX
NpoLeccoM KnacTepuaaumu.

o Heap scanned, %: NpoLEeHT OTCKaHUPOBAHHbIX AaHHbIX TaBnuLbl, ANF KOTOPO#H
BbINOMTHAETCA KnacTepuaaymsa.

o Heap total: 06wwuit pasmep Tabnuubl, A9 KOTOPOW BbINOSHAETCH
KnacTepusaums.

o Scanned: pasvep 0TCKaHUPOBaHHbIX AaHHbIX TabnuLbl, ANA KOTOPOW
BbINOMTHAETCA KNacTepuaaumsa.

o Tuples scanned: KONIM4ECTBO OTCKAHUPOBAHHBIX CTPOK Tabnuubl, AN KOTOPOK
BbINOSTHAETCA KNacTepuaaymsa.

o Tuples written: Kon14yecTBO 3anNUCcaHHbIX CTPOK TabnuLbl, ANA KOTOPOW
BbINOMHAETCA KnacTepusauusa.

o JleNCTBUA: AENCTBUA, KOTOPLIE MOXHO BbINOSHUTL C NPOLECCOM
KnacTepusauuu. 3a noapobHoi MHdOopMaLmel 0 AeHCTBUAX C NpoLeccamu
KnacTepusauum obpaTUTeCh K APYrMM MHCTPYKLMAM B 9TOM pasaene.

C Tabnuuei npoLeccoB KnacTepusaLni MOXHO BbIMOSHUTL Crieaytoline AedCTBUA:

o YTOObI MBMEHUTBL LUMPUHY cTONOLA, NOTAHUTE €ro rpaHuLy C MOMOLLKO MbILLIN.

o YTOObI M3MEHUTL MOPSAAOK 0TOBPaXKeHWs CTONOLOB, B NPaBOM BEPXHEM Yy
Tabnuubl Haxxvute PEJAKTUPOBATD, nocne yero B MeHo nepeTalyure
“MeHa cToN0LoB ¢ NoMoLbo MbilwKn. CTonbel, MMs KOTOPOro oToBpakaeTca
BbILLE BCEX B MEHI0, ABNAETCA NepBbiM B Tabnuue.

o YTOObI CKPLITE MK NoKasaTb CTONOLbI, B NPABOM BEPXHEM Yrily CTpaHUL bl
HaxvnTe PEOJAKTUPOBATD, nocne yero B MEHIO JEAKTUBUPYHITE UK
aKTMBUPYWTE NepeksoyaTen pagoM ¢ UMeHamm CToNn0LoB.

o YT0Obl OTKIOUNTL MK BKIHOYMTL aBToOMaTUYecKoe oOHoBeHUe TabnuLbl, B

npaBoM BEPXHEM Yyrny CTpaHWUbl HAXXMWUTE Ha 3HAYOK 3anycka D Mn Ha

aHavok ocTarosku |1
o YT06bI 06HOBUTL TabNMLy, B NPABOM BEPXHEM YTy CTPaHHULIbI HAXMUTE

O6HOBUTL AaHHbIEe O. 310 AedcTBME AOCTYMHO, TOSTLKO €CIU Bbl OTKIOUMITH
aBTOMaTHUecKoe 0OHOBMEHWE TabnuLbI.

o YUT006bI COPOCUTL BCE DUILTPLI, B JIEBOM BEPXHEM Iy TabnuLibl HOKMUTE
C6pocutb pUnbTPLI.

OrmeHa npoyecca Knactepusaynmn

lMp1 oTMeHe Npouecca KnacTepusalmn He 3aBepLIaeTCA NoSb30BaTENbCKUI CeaHc.
YT106bl OTMEHMTBL MPOLECC KNacTepusaLuu, BEINOHUTE CreaytoLine AENCTBUA:

1. B pasaene YNPABJIEHUE HaBuraymMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHPppacTpyKTypa — dK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha nmA ak3emnnapa.
Orto6pasutca cTpanuua O63op.

3. B pasaene AETAJITIU SK3EMIMITAPA HaBurauvoHHOM NaHenu nepenanTe Ha



cTpaHuly AKTMBHOCTb.
OtobpasnTca Tabnuua nonb3oBaTesIbCKUX CEeaHCOoB.

4. BobibepuTe Brnaaky KMACTEPU3ALIUA, nocne yero B npaBoM BEPXHEM YTy
cTpaHuLbl BolBepuTte 6a3y AaHHbIX, B KOTOPOW 3amyLUeH NpoLecc
KnacTepusauuu.

. H
5. HaxwuTe MpepBaTh TeKyLwuin 3anpoc lix pPAAOM C MpoLeccoM
KracTepusaLluu, KoTopblii HE0OXOAMMO OTMEHUTL.
OTKpoeTcA OKHO NOATBEPXKAEHMA.

6. Haxmvute BbIMONMHUTD.
3aBepLueHHe N0NIb30BaTesIbCKOro ceaHca ANA npolecca Knacreprsaynm

I'IpM 3aBepLUeHnU Nonb3oBaTesIbCKOro ceaHca aBToMaTU4eCKM OTMEHAETCA
npouecc knactepusaumu.

YTo0bI 3aBepLnTb nonb30BaTENbCKUI CeaHe aAnda npouecca Kiacrtepusaluu,
BbINOJTHUTE CreayroLime nencTeuA:

1. B pasaene YMNPABJIIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha nmA ak3emnnapa.
Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SKIEMIMIAPA HaBuray1MoHHOM naHenu nepenanTe Ha
CcTpaH1Ly AKTUBHOCTb.

OtobpasuTca Tabnuua nonb3oBaTesIbCKUX CEaHCOB.

4. BribepuTe Brnaaky KMACTEPU3ALIUA, nocne yero B NpaBoM BEPXHEM YTy
cTpaHuubl BbibepuTe 6asy AaHHbIX, B KOTOPOW 3anyLleH npolecc
KnactepusaLluu.

5. HaxmuTe 3aBepLIUTb CECCUIO ® PAAOM C MPOLECCOM KracTepusaunu, ana
KOTOPOro HeoBX0AMMO 3aBEPLLUMTH MOSb30BATENBCKUI CeaHC.

OTKpoeTCA OKHO NOATBEPXKAEHMA.
6. Haxwvute BbIMOJTHAUTD.
Mpouecchbl nepeMHaeKcaLuyM N1 co3naHuA UHAeKca
Bbl MOXeTe NpocMOoTpeTb MHbOPMAaLMIO O NpoLeccax nepevHAaeKcalnm (REINDEX)

WM CO3AaHMA MHAEKCA (CREATE INDEX). MHdOpMaLma ocHoBaHa Ha
npeacTaBNeHNUN pg stat progress create index.

B atom pasaene onucaHo, Kak ynpaBniATb npoueccamMmu nepenHaexkcaumm unum
CO34aHunA UHAEeKCca, U NpuBeAeHbl crieayrouime UHCTPYKUUK:

. HQOCMOTQ npoueccoB nepenHaexkcaunm nnu co3jaHna nHAeKca
o OTMeHa npolecca nepenHeKcalmn Unn cosiaHna MHAeKca

. 3aBepmeHMe Nnob30BaTEbCKOro ceaHca AnAd npolecca nepevHaexcailuu Unun
co3aHunAa nHaeKca

MpocmoTp npoyeccos nepeuHAeKcaL U1 UM CO3[aHNA MHAEKCa

YT00bI NPOCMOTpPETb NpouecChl nepenHaekcalumn unum cosgaHua MHAEKCa,
BbINOJSTHUTE Crneayrouime nencTeuA:

1. B pasaene YMNMPABJIIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha nmA ak3emnnAapa.
Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SKIEMIMIAPA HaBuray1MoHHOM naHenu nepenanTe Ha
cTpaHuLy AKTUBHOCTb.
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OtobpasuTca Tabnuua nonb3oBaTesIbCKUX CEaHCOB.

4. BolbepuTe Brnaaky MHOAEKCALIUA, nocne yero B npaBoM BepXHEM Yrily
cTpaHu1ubl BbibepuTe 6asy AaHHbIX, B KOTOPOH HEOOXOAMMO NPOCMOTPETH
npoLecchl NepenHAEKCaLnn U co3aaHnA MHAEKCa.

Oto6pasuTca Tabnuua NPoLeccoB NepenHaeKcaunn Um cosaaHns MHaeKca co
cneaytowmmu ctonbuamu:

o PID: naeHTudmkatop obenyxusatoLero npoyecca. 3HayeHua B 3ToM ctonbue
MOXHO COPTMPOBATb C MOMOLLbIO COOTBETCTBYHOLLETO 3HAUKA.

o State: cocTosHKne obcnyxmBaroLLero npolecca. 3a noapo6Hoi MHdopMaLlren
0 BO3MOXHbIX 3HAUEHUAX 0BpaTUTECh K 0dULManbHOM AOKyMeHTauun Postgres
Pro no Moaynto pg_stat activity (CM. cTOnGel state).

3HaueH1A B 9TOM CTONOLE MOXHO GUIILTPOBATL U COPTUPOBATH C MOMOLLIbHO
COOTBETCTBYIOLLUX 3HAYKOB.

o Wait event: Tvn 1 uma cobbiTUA, KOTOPOE OXMAAET 0BCIyKMBAtOLLMI NPOLiecC.
3a noapo6Hoi MHdopmaLnen obpaTTech K 0drLManTbHON AOKyMeHTaUum
Postgres Pro no MoAynto pg_stat activity (CM. CTONOUbl wait_event_type W
wait_event). 3HaYEHUA B 3TOM cTONBLE MOXHO COPTUPOBATbL C MOMOLLbHO
COOTBETCTBYHOLLEr0 3HaUKa.

o Phase: ¢pasa BbinonHeHua nepemMHaeKcaumm unu cosaanua Haekca. 3a
noApoBHOW UHPOPMaLMEN O BOSMOXHbIX 3HAYEHUAX 00paTUTECH K

oduumnanbHon AokymeHTaumn Postgres Pro.

o Database: nvs 6a3bl JaHHbIX, B KOTOPOM BbINOSHAETCA NEPEUHAEKCaLNA UK
cosfaHue uHaexca. 3HaueHun B 9ToM cTonbLe MOXHO ¢ubTpoBaTh 1
COpPTUPOBATb C MOMOLLbIO COOTBETCTBYHOLLIMX 3HAUKOB.

o User: nvsa nonbsosatena CYB/, OT MUMEHM KOTOPOro BbINOHAETCA
nepevHAeKcalua Uu cosaaHue uHaexca. 3HaueHusa B 3ToM CTonbue MOXHO
COpPTMPOBaThb C NOMOLLbHO COOTBETCTBYHOLLErO 3HAuUKa.

o Table: umaA unu naeHTUduKaTop Tabnuubl, ANA KOTOPOH BbINONHAETCH
repenHAaeKcaLms UimM cosaaHne nHaexca.

o Index: umAa unn naeHTUPUKATOP NEPENHOEKCMPYEMOrO UK CO3aBaeMoro
MHAEKca.

o Query: TEKCT TEKYLLEro Uiu MoCNeAHero 3anpoca 06Cy)XMBaKOLLEro NpoLecca.
TeKCT 3anpoca MOXHO CKOMMPOBaTh. [/1A 9TOr0 HAXKMMUTE Ha 3HAuOK

BOCKIMLUATEeNIbHOro 3Haka @ PAZOM C TEKCTOM 3anpoca, nocrie 4yero B
OTKPbIBLUEMCA OKHE HaXXMUTe CKOHMpOBaTb @

3HaueH1A B 3TOM CTONOLE MOXHO COPTUPOBATh C MOMOLLbIO
COOTBETCTBYIOLLETO 3HAUKA.

o Query duration: npoAoMKUTENBHOCTL BBIMOSTHEHWA TEKYLLEro UK NOCNeAHEero
3anpoca 06CcnyX1BaroLLEero npoLecca. 3Ha4YeHUA B 9TOM CTONOLE MOXHO
COpPTMPOBATH C MOMOLL{bHO COOTBETCTBYHOLLENO 3HAYKA.

o Done, %: npoueHT 06paboTaHHbIX AaHHbIX TABNULbI B TEKyLLEH dase
nepenHAeKcalumn Uim cosaaHua MHaeKca. JT1oT cTonbel coaepuT
ZIONOSTHATENbHYH0 UHDOPMAaLULO:

o Total size: 06wt pasmep AaHHbIX TABNMLbI, KOTOPble HE0OX0AUMO
obpaboTaTb.
o Done size: pasvep 06paboTaHHbIX JaHHbIX TabuLbI.

o Tuples done, %: npoueHT oBpaBoTaHHbIX CTPOK TabnuLbl B TEKyLLEN dase
nepevHAeKcauuu unu cosaaHua MHaekca. AToT cTonbel CoaepxuT
ZIOMNOSTHUTENBHYH MHDOPMALMIO:

o Total size: o6Lee KONMYECTBO CTPOK TabNMLbl, KOTOPble HEOBX0ANMO
obpaboTaTb.
o Done size: konnyecTBo 06paboTaHHbIX CTPOK TabNULbI.

o Lockers: 3a6510k1poBaHHble NPOLECCHI NP BbINOSIHEHWK NEpenHaeKcaLum
UMK co3aaHuaA MHaekca. JToT cTonbel, COAEPHKUT AOMOSHUTENBHYHO
MHdOopMaLuto:

o Done: kKonnuecTBo 3a6/I0KMPOBAHHLIX MPOLIECCOB, OXMAAHUE KOTOPbIX
3aBepLUEHO.
o Total: o6Lee KonNMuecTBo 3a6/IOKMPOBaHHLIX MPOLIECCOB.
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o PID: naeHTMdMKaTOp NpoLecca, 3a6110KMPOBAHHOTO B TEKYLLUIA MOMEHT.

o Partitions done, %: npoueHT 06paboTaHHbIX CEKLUMOHUPOBaHHBLIX TabnuL nNpu
BbINOSTHEHMM NepenHAeKcaUnu Unu cosaaHna nHaexca. AtoT cronbel
COAEPKUT AOMONHUTENBHYIO MHPOPMALMIO:

o Total: ofLee KONMUECTBO CEKLMOHMPOBAHHbLIX TabnuL, KOTopbIe
Heobxoaumo obpaboTaThb.
o Done: konnyecTBo 06paboTaHHbIX CEKLMOHUPOBAHHbIX TabnuL.

o JlecTBUA: [ENCTBUA, KOTOPbIE MOXHO BbINOSHUTEL C NPOLECCOM
nepenHAeKcaLmn Unn co3aaHua uHaekca. 3a noapobHoi nHdopmaLmei o
AeilcTBMAX C npoLeccaMu nepenHaeKcaUnn unu cosaaHna MHaeKca
oBpaTuTech K APYrMM MHCTPYKLMAM B 9TOM pasaene.

C Tabnuuei npoLeccoB NepenHAeKcaLum unv cosfaHna MHAeKca MOXHO
BbINOSIHUTb Crneaytolime AeNCTBUA:

o YTOObI MBMEHUTHL LUMPKUHY cTONOLA, NOTAHUTE €ro rpaHuLy C NOMOLLIO MbILLN.

o YTOObI M3MEHUTHL NOPALOK OTOBPAXKEHUA CTONOLOB, B NPABOM BEPXHEM YTy
Tabnuybl Haxxvute PEJAKTUPOBATD, nocne yero B MeHto nepeTalyure
MMeHa CToNOLO0B C NOMOLLbH0 Mbllun. CTonbew, UMA KOTOporo oTobpaxaeTca
BbILLIE BCEX B MEHIO, ABNIAETCA NeEpBLIM B Tabnuue.

o YTOObI CKPBIT MK NOKasaTh CTONOLbI, B TPaBOM BEPXHEM Iy CTpaHWL bl
HaxvnTe PEAJAKTUPOBATD, nocne 4yero B MEHIO A€aKTUBUPYITE UK
aKTUBUPYWTE NepexnoyaTeny paaom ¢ UMeHamu cTonoLoB.

o UTOObI OTKIIOUMTE MM BKITFOUYMTL aBTOMATUYECKOE OOHOBEHUE TabNuLbI, B

npaBoOM BEpPXHEM Yyrny CTpaHWUbl HAOXXMUTE Ha 3HAYOK 3anycKa D Mnn Ha

aHauoK ocTavoskn |1 .
o YUT006bI 06HOBUTL TaBNKLY, B NPaBOM BEPXHEM YTy CTPAHULbl HAKMUTE

O6HOBUTL AaHHbIE C. OT0 AeicTBME AOCTYMHO, TOMBKO €CMK Bbl OTKIOUUIIHU
aBTOMaTU4yeckoe 0OHOBNeHWe Tabnuubl.

o YT0ObI COPOCHUTL BCE DUNLTPbLI, B TEBOM BEPXHEM Yy TABNMLbl HAXMUTE
C6pocutb pUnbTPbI.

OrmeHa npoyecca nepenHaeKcaynu Unm co3faHua HHAeKca

anI OTMeHe npouecca nepeMHaexcauumn nnm cosgaHnAa MHAeKca He 3aBepLuaeTcA
nonb30BaTENbCKUI CeaHc.

L-|T06I3I OTMEHUTb npouecc nepeMHaeKkcaumun nnmn cosaaHua MHAeKca, BblMnoHUTe
cneaywouve AencTeuA:

1. B pasaene YMNMPABJIEHUE HasuraunMoHHoOM naHenu nepenanTe Ha cTpaHuly
UHdpacTpykTypa — IK3eMnnfapsbl.

Oto6pasuTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha nmA aksemnnapa.
Ortobpasutcs ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMIMIAPA Hasuray1MoHHOM naHenu nepenanTe Ha
CcTpaHuly AKTMBHOCTb.

Oto6pasuTca Tabnuua nosnb3oBaTebCKUX CEaHCOB.

4. BolbepuTe Brnaaky MHOAEKCALIUA, nocne Yero B npaBoM BepXHEM Yrily
cTpaHuubl BolBepuTte 6a3y AaHHbIX, B KOTOPOW 3amyLUeH NpoLecc
nepevHaeKcaLnmn nan cosaaHna nHaexca.

. H
5. Haxwute MpepBaTh TeKyLuin 3anpoc lix PAAOM C NpoLEeccoM
nepevHAeKcaumnu unm co3aaHnA MHAEKCa, KOTOPbIA HEOBXOANMO OTMEHUTL.
OTKpoeTCA OKHO NOATBEPXKAEHMA.

6. HaxmuTte BbIMOJHUTDb.

3aBepLueHHe Nonb30BaTeIbCKOro ceaHca A npouecca neperMHAeKcaymumu
HJIN co3faHNA HHAEKca

anI 3aBepLUeHNU Nonb30BaTESIbCKOro ceaHca aBTOMaTU4YeCKM OTMEeHAETCA
npouecc nepenHaexkcaumm nnun co3gaHna nHaeKca.

YT006bI 3aBepLnTb nonb30oBaTeNbCKUI ceaHe aAns npouecca nepenvHaexkcaynm nnu



C034aHnA MHAEKCa, BbINOJTHUTE crneayrLine AencTBuA:

1. B pasaene YMPABJNEHUE HasurauvMoHHOM naHenu nepenanTe Ha cTpaHuly
UHppacTpykTypa — DK3eMnnapbl.

Otobpasutcs Tabnuua sK3eMnnApos.
2. HaxmunTe Ha nmA ak3emnnAapa.
Orto6pasutca cTpanuua O63op.

3. B pasnene AETAJIU SK3EMIMIAPA HaBuray1MoHHOM naHeny nepenanTe Ha
cTpaHuly AKTUBHOCTb.

OtobpasnTca Tabnuua nonb3oBaTesIbCKUX CeaHCOB.

4. BuibepuTe Brnaaky MHAEKCALIMA, nocne yero B npaBoM BEPXHEM YTy
cTpaHuLbl BbiBepuTe 6asy AaHHbIX, B KOTOPOW 3anyLLeH NpoLecc
nepenHaeKcaLmn nnm cCo3aaHna MHAeKca.

5. Haxmute 3aBepI.I.WITb ceccuro ® pPAAOM C npoueccoM nepenHaexkcauum mnm
CO34aHnA nHAeKca, AnAa KoToporo Heobxo0aMMOo 3aBepLnTb nosb30BaTENbCKUM
ceaHcC.

OTKpoeTCA OKHO NOATBEPXKAEHMA.

6. HaxmuTte BbIMOJHUTDb.
Mpoueccbl 6a30BOro KONMPoOBaHWA

Bbl MOXeTe npocMoTpeTs MHpOPMaL MO 0 npolieccax 6a30BOro KONMPOBaHUA (Kak
npasuo, 3TO NPOLECCHI Pe3epBHOro KonuposaHua). MHdopmaumna ocHoBaHa Ha
NPEACTaBNEeHNMN pg stat prodress basebackup.

B aToM pasaene onvcaHo, Kak ynpaenaTe npoLeccamy 6a3oBoro KONMpPoBaHuA, 1
npUBeAeHbI CNeayoLwne UHCTPYKLMK:

o [NpocmoTp NpoLieccoB 6a30BOro KOMMPOBAHWSA

o OtmeHa npouecca 6a30BOro KONUMPOBaHUS
o 3aBeplueHWe NoNb30BaTENbCKOro ceaHca Ansg npouecca 6asoBoro

KONMpoBaHHa

MpocmoTp npoyeccos 6a30B0ro KONMUPOBaHUs

YTo6bl NpOoCMOTPETH NpoLiecckl 6a30BOro KONMPOBAHUA, BLIMOMHUTE CrieaytoLime
AencTBuA:

1. B pasaene YMNPABJIEHUE HasuraumMoHHon naHenu nepenanTe Ha cTpaHuly
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emniAapoB.
2. HaxwmuTe Ha vvs aKkzemnnspa.
Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMIMIAPA Hasuray1MoHHOM naHenu nepenanTe Ha
cTpaHuly AKTMBHOCTb.

Oto6pasnTca Tabnuua nosnb3oBaTebCKUX CEaHCOB.

4. BuiBepuTe Brnaaky BASOBOE KOMUPOBAHME, nocre 4ero B npaBoMm
BEPXHEM YTy CTpaHuWLbl BblbepuTe 6a3y AaHHbIX, B KOTOPON HEOOXOAUMO
NPOCMOTPETHL NpoLecckl 6a30BOro KONMMPOBaHKS.

Oto6pasuTca Tabnuua npoueccos 6a30BOro KONMPOBaHUA CO CreAyOLLUMK
cronéuamu:

o PID: naentudmkatop obcnyxusatoLero npouecca. 3HaveHua B 3ToM ctonbue
MOXHO COPTMPOBAThb C MOMOLLIbIO COOTBETCTBYIOLLErO 3HAUKA.

« State: cocToAHKne obcnyxmBatoLero npotecca. 3a noapo6Hoi MHdopmMaLren
0 BO3MOXHbIX 3HaUeHMAX 0BpaTUTECh K 0pULManbHOM AOKyMeHTauun Postgres
Pro no Moaynto pg_stat activity (CM. cTOnGel state).

3HayeHWA B 3TOM CTOJ'I6L|,e MOXHO PUNLTPOBATL M COPTUPOBATL C NMOMOLLLIO
COOTBETCTBYHLLMX 3HAYKOB.

o Wait event: Tvn 1 uma coBbiTuA, KOTOPOE OXMAAET 0BCIYKMBAIOLLMIA NpoLiecc.
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3a noapobHoi MHPopMaL e obpaTuTech K 0dULUaNbHON AOKYMEHTALUK
Postgres Pro no Moaynto pg_stat activity (CM. CTONOUbI wait_event_type U
wait_event). 3HAUEHUA B 3TOM CTONOLE MOXHO COPTUPOBATb C MOMOLLbHO
COOTBETCTBYHOLLEr0 3HaYKa.

o Phase: ¢pasa BbinonHeHua 6a3oBoro KonvposaHua. 3a noapoBHow
MHpOPMaLIMER 0 BOBMOXHbIX 3HAUEHUAX 0BpaTUTECh K 0D ULUaIbHOM
AoKymeHTaummn Postgres Pro.

o Client address: ceTeBoi afpec KNUeHTa, KOTOPbIM MHWLMKUPOBan 6a3oBoe
KonupoBaHue.

« Backend duration: npoaomxuTensHOCTb BhIMOMHEHWA 06CTYXMBatOLLErO
npouecca (NPOoAOSIKUTENIbHOCTL BbINOSIHEHWA 6a30BOro KOMMPOBaHUs).
3HaueHnsa B 3TOM CTONOLE MOXHO COPTUPOBATbL C MOMOLLbHO
COOTBETCTBYHOLLEro 3HauKa.

« Started time: nata 1 Bpems 3anycka o6cnyxuBaroLLero npoyecca (aata u
BpemMs Hadyana 6a3oBOro KONMPOBaHHA).

o Sent, %: NPOLEHT AaHHbIX, OTNPABEHHbIX KIMEHTY NPU BbINOMHEHUN 6230BOr0
KonupoBaHuA. 3TOT cTonBel COAEPKUT AOMNOSTHUTENBbHYIO MH(OPMALMIO:

o Total size: 06LMit pasmep AaHHbIX, KOTOPLIE HEOOXOAMMO OTNPaBUTL
KITUEHTY.
o Sent size: pa3vep o0TNPaBneHHbIX KIUEHTY AaHHbIX.

« Tablespace total: o6Liee KonMUecTBO TabUUHbIX MPOCTPAHCTB, KOTOpPLIe
Heobxoanmo obpadoTaTb NpU BbINOSHEHUM BA30BOIO KONUPOBAHMUS.

« Tablespaces streamed: konnuecTBo 06paboTaHHbIX TABNMYHBIX NPOCTPAHCTB
NP BbINOSIHEHUM BA30BOr0 KOMMPOBAHMUA.

o JleNCTBUA: AEICTBUA, KOTOPbLIE MOXHO BbIMOSTHUTL C NpoLeccom 6a30Boro
KonupoBsaHusa. 3a noApobHOW MHPOpMaL e 0 AeNCTBUAX C NpoLeccamm
6a30BOro KONUPOBaHWA 0BPATUTECH K APYrMM MHCTPYKLMAM B 3TOM pasaene.

C Tabnuuei npoueccoB 6asoBOro KOMMPOBAHWA MOXHO BbIMOMHUTL CrieaytoLue
AencTBuA:

o YTOObI MBMEHUTBL LUMPUHY cTONOLA, NOTAHUTE €ro rPaHuLy C MOMOLLIO MbILLIN.

o YTOObI M3MEHUTL NOPSAAOK 0TOOPaXKeHWs CTONOLOB, B NPaBOM BEPXHEM YTy
Tabnuubl Haxxvute PEJAKTUPOBATD, nocne yero B MeHo nepeTalyute
“MeHa cTon0LoB ¢ NoMoLbo MbilwKn. CTonbel, MM KOTOPOro oTobpakaeTca
BbILLE BCEX B MEH0, ABNAETCA NepBbiM B Tabnuue.

o YTOObI CKPLITE MMM MoKasaTb CTONOLbI, B NPaBOM BEPXHEM Yriy CTpaHUL bl
HaxvnTe PEQAKTUPOBATD, nocne yero B MEHIO AEAKTUBUPYITE UK
aKTUBUpPYWTE NepexnodaTeny paaom ¢ UMeHamu cTon0LoB.

o YT0Obl OTKIOUNTB MK BKIHOUMTHL aBTOMaTUYecKoe 0OHOoBeHUe TabnuLbl, B

npaBoM BEepxXHEM yrny CTpaHulbl HXXMUTE Ha 3HAYOK 3anycka D Mnn Ha

3HAYOK OCTAaHOBKHK I o
e YTOOLI 06HOBUTL Taénwuy, B NpaBoOM BEPXHEM Yrny CTPpaHULUbl HAXXMUTE

O6HOBUTL AaHHbIe O. 310 AecTBKUE AOCTYMHO, TOMBKO €CMW Bbl OTKIHOUMITHU
aBTOMaTHYecKoe 0BHOBNEHUE TabnuLbl.

o YUT00bI COPOCUTL BCE DUILTPDI, B JIEBOM BEPXHEM Iy TabnuLibl HOKMUTE
C6pocutb pUnbTPLI.

OrmeHa npoyecca 6asoBoro KonupoBaHHUA

anI OTMeHe npouecca 6a30Boro KOnMpoBaHUA He 3aBepLuaeTcA
nonb30BaTENbCKUI CeaHc.

UTo6bl 0TMEHUTL NpoLecc 6a30BOro KOMMPOBAHKS, BLINONTHUTE CrieaytoLine
AencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHppacTpyKTypa — dK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha nmA ak3emnnapa.
Orto6pasutca cTpaHuua O63op.

3. B pasanene AETAJITU SK3EMIMITAPA HaBurauvoHHOM NaHenu nepenanTe Ha
cTpaHuly AKTUBHOCTb.
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OtobpasnTca Tabnuua nonb3oBaTesIbCKUX CeaHCOoB.

4. BblbepuTe Brnaaky BA3SOBOE KOMUPOBAHME, nocne yero B npasomM
BEPXHEM YTy CTpaHuLbl BolBepuTe 6a3y AaHHbIX, B KOTOPOM 3anyLLeH NpoLecc
62a30B0ro KONMpPoBaHHA.

. H
5. Haxwue MpepBaTtb Tekywmii 3anpoc lix PAZAOM C NpoLeccoM 6a30Boro
KOMUpOBaHUA, KOTOprﬁ HeOéXO,ClVIMO OTMEHUTb.
OTKPOETCA OKHO MOATBEPKAEHHS.

6. Haxxvmte BbIMONMHUTb.

3aBepweHMe nosib3oBare/ibCKOro ceaHca AJjid npoyecca 6a3oBoro
KonupoBaHUA

anI 3aBepLUeHNU Nonb3oBaTeSIbCKOro ceaHca aBToMaTU4eCKM OTMeHAETCA
npouecc 6asoBoro KOMupoBaHuA.

Yrtobbl 3aBEPLUMTL NOMb30BATENBLCKUIA CEaHC AnA npouecca 6a3oBoro
KOMWUPOBAHMA, BEINOSTHUTE CrieaytoLue AeUCTBUA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHPppacTpyKTypa — dK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha nmA ak3emnnAapa.
Orto6pasutca cTpaHuua O63op.

3. B pasnene AETAJITU SK3EMIMTAPA HaBurauvoHHOM NaHenu nepenanTe Ha
cTpaHuly AKTMBHOCTb.

OTOépaSMTCH Taénwua nosib30BaTESIbCKMX CEaHCOB.

4. BbibepuTe Brnaaky BA3SOBOE KOMUPOBAHME, nocne yero B npasomM
BEPXHEM YITly CTpaHuLbl BolBepuTe 6a3y AaHHbIX, B KOTOPOM 3anyLLeH npoLecc
6230B0ro KONMMpPoBaHHA.

5. HaxmuTe 3aBepLnTb CECCUI0 ® PAAOM C npoLeccom 6asoBoro
KOnMpoBaHUA, AnAa KOToporo HeOéXOLlVIMO 3aBepLnTb Nnonb30BaTeNbCKUM
ceaHc.

OTKpoeTCA OKHO NOATBEPXKAEHMA.

6. Haxmute BbIMOJNHUTDb.
Mpoueccbl KONUpPOBaHUA

Bbl MoxeTe npocMoTpeTb MHbOPMALMIO O NpoLieccax KoNMpPoBaHUA (COPY).
MHpopmaL A ocHoBaHa Ha NPEACTaBIeHNN pa_stat progress copy.

B aTom pasaene onvcaHo, Kak ynpasnaTe NpoLeccamm KonMpoBaHus, 1
npuBefeHbl CleAyoLLne UHCTPYKLMK:

o [1pOCMOTpP NpOLIECCOB KONWPOBAHKA

o OTMeHa npouecca KonMpoBaH1a
o 3aBepllieHne Nonb30BaTe/IbCKOro ceaHca Anf npolecca KonvpoBaHua

lMpocmoTtp npoyeccoB KONMPOBaHUA

YTo0bI NPOCMOTpPETb NpouecChl KoNMpoBaHUA, BbINOTHUTE cneayrolmne AENCTBUA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHPppacTpyKTypa — dK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha nmA ak3emnnapa.
Orto6pasutca cTpanuua O63op.

3. B pasanene AETAJITIU SK3EMIMTAPA HaBurauvoHHOM NaHenu nepenanTe Ha
cTpaHuly AKTUBHOCTb.

OTOépaSMTCH Taénwua Nnosib30BaTESIbCKUX CEaHCOB.
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4. BrlbepuTe Brnaaky KOMMPOBAHUE, nocne yero B NpaBoM BEPXHEM YTy
cTpaHuLbl BbibepuTe 6asy AaHHbIX, B KOTOPOH HEOOXOAMMO NPOCMOTPETH
npoLecchl KONUPOBAHMKA.

OtobpasuTca Tabnuua NpoLeccoB KOMMPOBaHMUSA CO CrieayoLwuMmU cTonbuamu:

o PID: ugeHTudpuKaTop 06CIyXMBAIOLLErO NpoLecca. 3HaueHUs B 9ToM cTonbue
MOXXHO COPTMPOBATb C MOMOLL|bKO COOTBETCTBYHOLLIErO 3HAUKA.

« State: cocTonHKe obcnyxmBaroLLero npotecca. 3a noapo6Hoi MHpopMaLren
0 BO3MOXHbIX 3HAYeHUAX 00paT1Tech K odurunanbHOM JoKyMeHTaummn Postgres
Pro no Moaymnto pg_stat activity (CM. cTonbey state).

3HayeHnsa B 3TOM cTonbLe MOXHO PUNLTPOBATL U COPTUPOBATL C MOMOLLILHO
COOTBETCTBYIOLLMUX 3HAYKOB.

o Wait event: Tvn 1 uma coBbiTuA, KOTOPOE OXMAAET 0BCIYKMBAIOLLMI NpoLiecc.
3a noapobHOM MHDOpMaLMer obpaTuTech K 0dULManbHOR AOKYMeHTaLUK
Postgres Pro no MoZynto pg_stat activity (CM. CTONOUbI wait_event_ type U
wait_event). 3HaYEHUA B 3TOM CTONBLE MOXHO COPTUPOBATbL C MOMOLLbH
COOTBETCTBYHOLLErO 3HauKa.

o Database: nma 6a3bl AaHHbIX, B KOTOPOM BbINOMHAETCA KOMUPOBaHHE.
3HaueH1A B 9TOM CTONOBLE MOXHO GUNLTPOBATL U COPTUPOBATH C MOMOLLIbHO
COOTBETCTBYHOLLMX 3HAUKOB.

o User: nvsa nonbsosatena CYB/, OT MMEHM KOTOPOro BbINOMHAETCA
KOMMpOBaHWe. 3HaYeHWs B 3TOM CTONBLE MOXHO COPTUPOBATL C MOMOLLbHO
COOTBETCTBYHOLLEr0 3HaYKa.

o Table: umA unu naeHTUduKaTop Tabnuubl, ANA KOTOPOH BbIMONHAETCA
KonupoBaHve.

o Query: TEKCT TEKYLLEro WK MOCNEeAHEro 3anpoca 06CyXMBaKOLLEro NpoLyecca.
TeKCT 3anpoca MOXHO CKOMMPOBATh. [1A 9TOr0 HAXKMMUTE Ha 3HAuOK

BOCKIMUaTeIbHOro 3Haka @ PAZOM C TEKCTOM 3anpoca, nocrie 4ero B
OTKPbIBLUEMCA OKHE HaXXMUTe CKOHMpOBaTb LD

3HaueH1A B 9TOM CTONOLE MOXHO COPTMPOBATh C MOMOLLbIO
COOTBETCTBYIOLLETO 3HAUKA.

¢ Query duration: npoaoMKUTENBHOCTE BBIMOMTHEHWA TEKYLLErO UK NOCTIeAHEro
3anpoca obcnyxuBaroLLero npolecca. 3Ha4eH1A B 9TOM CTONOBLE MOXHO
COpPTMPOBATH C MOMOLL{bO COOTBETCTBYHOLLErO 3HAYKA.

o Table size: pasavep Tabnuubl, ANA KOTOPOK BLINOMHAETCHA KONMUPOBaHKE.

o Table tuples total: cTpokn Tabnuubl, AnA KOTOPOW BLINOSHAETCA KOMUPOBaHME.
3707 cTONGEL COAEPKMT AOMOMHUTENBHYIO MHDOPMALUIO:

o Tuples processed: konnyecTBo 06paboTaHHbIX CTPOK TabnuLbI.
o Tuples excluded: KoMYeCTBO NPOMYLLEHHbLIX CTPOK TabMULbI.

o Source file size: pasvep ¢aina, 4na KOTOPOro BbINOSHAETCA KONMMPOBaHHE.

o Done, %: NPOLEHT BbINOSIHEHNUS KOMMPOBaHUA. OTOT CTONBGEL COAEPXKUT
ZIOMOSTHATENBHYH UHDOPMALMIO:

o Processed: pasmep 06paboTaHHbIX AaHHbIX.
o« Command: TeKCT KomMaHAbl KONMPOBaHUA.
o Command type: TMn KOMaHAbl KOMMPOBAHUA.

o JleWCTBUA: AeWCTBUA, KOTOPLIE MOXHO BbINOMHUTL C MPOLECCOM KOMUMPOBAHWS.
3a noapobHoW MHdopMaLuen o AeUCTBUAX C NPOLLeccaMu KONMpOoBaHHUA
06paTtuTech K APYruM MHCTPYKLMAM B 3TOM pasaene.

OTmeHa npoyecca KonMpoBaHHUA

I'IpM OTMEHe npoLlecca KonnposaHMA He 3aBepLuaeTca nonb30BaTENbCKUI CeaHc.
Y7066l OTMEHUTL npouecc KonnposaH1A, BbIMOSHUTE crieayowne nencTeuA:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Ortobpasutca Tabnuua aK3eMnnAapos.
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2. HaxmuTe Ha nmA ak3emnnAapa.
Ortobpasutca ctpaHuua O63op.

3. B pasnene AETAJIU SKIEMMIAPA HaBuray1MoHHOM naHenu nepenanTe Ha
cTpaHuLy AKTUBHOCTb.

OtobpasnTca Tabnuua nonb3oBaTesIbCKUX CEaHCOB.
4. BblbepuTe Brnaaky KOMMPOBAHUE, nocne yero B NpaBoM BEPXHEM YTy
cTpaHuubl BbibepuTe 6asy AaHHbIX, B KOTOPOK 3anyLleH NpoLecc KonMpoBaHus.
. | Hl
5. HaxwuTe MpepBaTth Tekywuin 3anpoc ''* paaom ¢ npoLeccoM KonuposaHms,
KOTOPbI HEOBXOAUMO OTMEHUTD.

OTKpoeTCA OKHO NOATBEPXKAEHMA.

6. HaxmvuTte BbIMOJTHUTD.

3aBepweHMe noJsib3oBare/ibCKOro ceaHca 4Jia npoyecca KonrupoBaHHA

Mpwu 3aBEPLLEHUM NONb30BATESTLCKOTO CeaHca aBTOMaTUUYECKU OTMEHAETCA
NPOLECC KOMUPOBaHKA.

YTo0bI 3aBepLnTb nonb30BaTENbCKUI CeaHe aAnda npouecca KonmpoBaHua,
BbINOJZTHUTE CrneaywLuime nencTeuA:

1. B pasaene YMNMPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha mA ak3emnnAapa.
Orto6pasutcs cTpaHuua O63op.

3. B pasnene AETAJIU SKIEMIMIAPA HaBuray1MoHHOM naHenu nepenanTe Ha
cTpaHuLy AKTUBHOCTb.

OtobpasuTca Tabnuua nonb3oBaTesIbCKUX CEaHCOB.
4. BoibepuTe Brnaaky KOMMPOBAHUE, nocne yero B NpaBoM BEPXHEM YTy
cTpaHu1ubl BbibepuTe 6asy AaHHbIX, B KOTOPOW 3anyLeH NPOLECC KOMMPOBaHHKS.
5. HaxmuTe 3aBepunTb ceccuto ® pAAOM C NPOLECCOM KOMMPOBaHue, AnA
KOTOPOro Heo6X0AMMO 3aBEPLLUMTb NOJSIb30BaTENIbCKUI CeaHc.
OTKpOETCA OKHO NOATBEPXKAEHMA.

6. Haxxvmte BbIMONMHUTb.

SQL-cTtaTtucTHUKa

PPEM nossonaeT npocMatpuBath CTaTMCTUKY BbinonHenna SQL-onepaTtopos Ha

OCHOBE JaHHbIX PaCLUMPEHNA pa stat statements U papro stats. JnA
KoppekTHoi paboTbl cbopa SQL-cTaTucTukM B ak3emnnape CYBM AomkHO BbiTh

YyCTaHOBJTIEHO U HAaCTpPOEeHO OAHO U3 3TUX paCLIJVIpeHVIﬁ.

Uto6bl npocmoTpeTs SQL-CTaTUCTHKY, BLINOSIHATE CrieaytoLine AeNCTBUA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHdppacTpykTypa — SK3eMNnfApbl.

Otobpasutcs Tabnuua aK3eMnnAapos.

2. HaxmuTe Ha MmA aK3emnisapa, B KOTOPOM Heobxoanmo npocMoTpeTb SQL-
CTaTUCTUKY.

Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SKIEMIMIAPA HaBuray1MoHHOM naHenu nepenanTe Ha
cTpaHuyy SQL ctaTUCTUKa.

OtobpasuTca Tabnuua co creayrowumu ctonéuamu:

o ID onepartopa: HeyHuKanbHbIM XeL-Koa onepartopa. MoxeT coBnaaath ¢
ZpYrMmun onepaTtopamu, BeINMOSHALMMACA B APYrux 6asax AaHHbIX UK OT
UMEHM Zpyrux nonb3osateneit. Ctonbel CoaepXUT JONOTHATENbHYO
MHdOopMaLUto:
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o ID nnaHa: HeyHWKanbHbI XeLww-Koa nnaHa. MoxeT coBnagatb € XeLu-
KoZAamu ApYrux NiaHoB Nno onepaTopam, KOTOPbIE BbIMOMHANUCL B APYrMX
6asax AaHHbIX UK OT UMEHM ApYrvx nonb3osateneii. ID nnaHa gocTyneH
TOMbKO ANnA peaakummn Postgres Pro Enterprise.

[} OnepaTop BepX. YPOBHA: yKa3blBaeT Ha YyPOBEHb BbIMNOJ/IHEHNA
onepatopa. [ns oToBpaxeHua 3Tol MHPopMaLum HeobxoaMMo 3alaTtb
3Ha4yeHne top ANA NapaMeTpPoOB pg stat statements.track WK
pgpro_stats.track. BO3MOXHbIE 3HAYEHMWA:

o true: ONepaTop BbINOHASICA HA BEPXHEM YPOBHE.
o false: Onepatop Obin BNOXeH B npoueaypy v GyHKLMIO.
NMPUMEYAHUE
B cton6ue ID onepaTtopa MOXHO NMPOCMOTPETHL KOZ 3anpoca 1 nnaHa
v
oneparopa. [inAa atoro HaxvvTe PackpbiTb . YUt006bl CKpbITL

A
BCMNbIBaOLLEE OKHO, HAXMUTe CBEPHYTb . Koa nnana onepatopa
oTobpaxaeTca ToNbKo AnA peaakuyuu Postgres Pro Enterprise.

3HayeHWA B 3TOM CTOJ'I6L|,e MOXHO PUNBLTPOBATL M COPTUPOBATL C NMOMOLLbIO
COOTBETCTBYHLLMX 3HAYKOB.

Ba3sa naHHbIX: 6a3a AaHHbIX 3K3eMMNApa, B KOTOPOK BLIMOSTHANCA onepaTop.
3HayeHnA B 9TOM cTonbLe MOXHO GUNLTPOBATL U COPTUPOBATL C MOMOLLLIO
COOTBETCTBYIOLLUX 3HAYKOB.

Monb3oBaTenb: UMA NONb30BaTENA, BbINOHABLLEINO oneparop. 3HaueHuA B
3TOM CTOJ'I6L|e MOXHO PUNLTPOBATL U COPTMPOBATL C NMOMOLLbIO
COOTBETCTBYHLLMX 3HAYKOB.

BbinonHeHuA, WT.: obLee KONMMYEeCTBO BINONHEHMI onepaTtopa. Ctonbew
COLEPKMUT LIONOSTHUTENBHYIO MHDOPMALMIO:

o CTPOKM, WT.: 0BLLee KONMYECTBO CTPOK, MOJTyHEHHbIX Ui 3aTPOHYThIX
onepaTopoM.

3HayeHuqA B aTOM CTOJ'IéLle MOXXHO CcOpTMpOBaThb C NOMOLLbIHO
COOTBETCTBYHOLLIEro 3Ha4Ka.

BpemA BbINONIHEHUA, MC: 06LLee BPEMA, 3aTPAYEHHOE Ha BbINOMHEHUE
oneparopa (B MunnucekyHaax). Cton6ew CoOAepXUT AOMONHUTENBHYIO
MHPOpMaLMIO:

MakKc.: MakcumarnbHoe Bpems, 3aTpauyeHHOe Ha BhINOSIHEHWE onepaTopa.
MUH.: MUHUMArTbHOE BPEMS, 3aTpayeHHOe Ha BbINOSHEHWe onepaTopa.
CpenHee: cpesiHee Bpems, 3aTpayeHHOE Ha BbINOMHEHWE onepaTopa.
OTKN.: CTaHAaPTHOE OTKIIOHEHWE BPEMEHH, 3aTPaYE€HHOr0 Ha BbIMOSTHEHWe
onepartopa.

o o0 o o

3HauyeHnA B 3TOM CTOJ'I6Lle MOXXHO COpPTHUPOBAaTb C MOMOLLbHO COOTBETCTBYHLLIMX
3HAYKOB.

Bpema nnaHMpoBaHuA, Mc: o0LLee Bpemsd, 3aTpayeHHOe Ha nnaHupoBaHue
oneparopa (B MunnucexkyHaax). Ans oTo6paxeHua aToi MHpopMaLum
Heobx0AMMO 3aZaTb 3HAUYEHWE on ANA NapamMeTpPoB

pg stat statements.track planning WU pgpro stats.track planning. B
NPOTMBHOM Cryyae oTobpasuTtca sHaueHue 0. CTonbew coaepxmT
AONOMHUTENbHYH MHPOPMAaLHUIO:

o MaKc.: MakcumMaribHoe Bpems, 3aTpadeHHOe Ha niaHWpoBaH1e oneparopa.

o MMUH.: MMHUMaIbHOE BPEMA, 3aTpayeHHOe Ha MiaHnpoBaH1e onepaTopa.

o CpenHee: cpeaHee Bpems, 3aTpauyeHHOe Ha NiaHupoBaHue onepaTopa.

o OTKA.: cTaHAAPTHOE OTKIOHEHUE BPEMEHU, 3aTPaYeHHOro Ha
nnaHupoBaHWe oneparopa.

3HayeHWA B 3TOM CTOJ'I6L|,e MOXHO COpPTUPOBAaThb C MNOMOLLbHO COOTBETCTBYHOLLMX
3HA4YKOB.

3anuchb U uTeHue 6MI0KOB, Mc: 06Lee Bpems, 3aTpayeHHoe OnepaTopoM Ha
yTeHue 1 3anucb 6NOKOB GansoB AaHHbIX (B MUIMCEKyHAax). Ana
oTOBpaXeHUA 3TON UHPOPMALIMKU HEOBXOAMMO BKITHOUMTL NapameTp

track io timing. B npoTMBHOM cnyuyae oTobpasutca 3HaueHue o. Ctonbey
COAEPXKUT AOMONHUTESbHYIO MHDOPMALMIO:

o 3anuckb: BpemA, 3aTpavyeHHOoe Ha 3arnucb.
o UYrteHue: BpemMA, 3aTpayeHHoe Ha YTeHue.


https://postgrespro.ru/docs/enterprise/current/pgstatstatements#PGSTATSTATEMENTS-CONFIG-PARAMS
https://postgrespro.ru/docs/enterprise/current/pgpro-stats#GUC-PGPRO-STATS-TRACK
https://postgrespro.ru/docs/enterprise/current/pgstatstatements#PGSTATSTATEMENTS-CONFIG-PARAMS
https://postgrespro.ru/docs/enterprise/current/pgpro-stats#GUC-PGPRO-STATS-TRACK-PLANNING
https://postgrespro.ru/docs/enterprise/current/runtime-config-statistics#GUC-TRACK-IO-TIMING

3HaueH1A B 9TOM CTONOLE MOXHO COPTUPOBATh C MOMOLLbHO
COOTBETCTBYIOLLETO 3HAUKA.

o BpemeHHble 6MOKM, WT.: 0BLee YMCso BIOKOB, 3aTPOHYTLIX ONEPaTOPOM NPy
paboTe ¢ BpeMeHHbIMK dainamu. CTonbel, COAePKUT AONONHNUTENBHYHO
MHpOopMAaLUtO:

o 3amnucaHbl: KOIMYECTBO 3anMcaHHbIX G10KOB.
o npOl-IMTaHbIZ KOJTMYeCTBO NMPOYUTAHHBIX 6noKOoB.

3HauyeHnA B 3TOM CTOJ'IéLle MOXXHO COpPTHUPOBaTb C MOMOLLbHO COOTBETCTBYHLLIMX
3HAYKOB.

o 0O6bEM WAL, B: 061ynit 06EM WAL B 6aiiTax, CreHepupoBaHHbIi npu
BbINONHeHUU onepatopa. Ctonbel CoAePXUT AOMNOSTHUTENBHYIO MHMOPMALMIO:

o 3anucw, wr.: obiee uucno 3anucei WAL, creHepuMpoBaHHbIX Npv
BbINOSTHEHUM Oneparopa.

o O6pa3sbl, WT.: 0bLiee Y1CcIo 06pasos NosHbIX cTpaHuy B WAL,
CreHepupoBaHHbIX MPKW BbINOTHEHWW OnepaTopa.

3HauyeHnA B 3TOM CTOJ'If)Lle MOXXHO COpTHUpPOBaTb C MOMOLLbHO COOTBETCTBYHLLIMX
3HAYKOB.

o Bnoku B obLyem Kewe, WT.: obLUee YMCo nonaaaHuii B Kell pasaensaembix
6nokoB ana onepatopa. CTonfew CoAepXUT AOMOMHUTENbHYIO MHDOPMALMIO:

o MMpouunTaHbl: obLee YMCNO pasaenaemMblx O10KOB, MPOYUTAHHBIX

onepaTopomM.

o 3arpsisHeHbl: obLee YMCNO pasaenaembix OI0KOB, «3arpA3HEHHBIX»
onepaTopomM.

o 3anucaHbl: obLiee YMCo pasaenaemMblix 6/10K0B, 3anucaHHbIX
onepaTopomM.

3HayeHWA B 3TOM CTOJ'I6Lle MOXXHO COpTHUpPOBaTb C MOMOLLbHO COOTBETCTBYHLLIMX
3HA4YKOB.

o BroKK B noKanbHbIX Kewax, WT.: o6Lee YXCo nonagaHui B KeLL NTOKasbHbIX
6nokoB ans onepaTopa. Ctonbey coaepKUT LOMNONHUTENbHYH MHMOPMALMIO:

o MpounTaHbl: o6Llee YUCIO NOKANbHBIX BNIOKOB, MPOUYUTAHHBIX
onepaTopom.

o 3arpfAsHeHbl: 06LLiee YMCIIO NIOKANbHbIX BNTOKOB, «3arpA3HEHHbIX»
onepaTopom.

o 3anucaHbl: o6Lee YUCIIO NOKabHEIX BIIOKOB, 3anuUcaHHbIX ONepaTopoM.

3HauyeHnA B 3TOM CTOJ'I6Lle MOXHO COpPTHUpPOBaTL C MNOMOLLbHO COOTBETCTBYHOLLMX
3HAYKOB.

Y106bl 4TOOI npocMoTpeTb HPOPMALIMIO O KOHKPETHOM OnepaTope, HAKMUTE

O]

Moapo6Hee "= pAAOM C HUM.

Mo ymonuaHuio oTobpaxkaeman CTaTUCTUKA OTCOPTMPOBaHa No 00LLeMy BpeMeH!
BbINOMHEHUA onepartopa. Ha oaHoi cTpaHvue oTobpaxaetca 50 CTPOK.

OTobpaxaeman cTaTUCTHUKA 3anpalumBaeTca Yepes areHta PPEM, KoTopbiit
paboTaeT ¢ aK3eMnIApoM. 10 3TOM NPUUYMHE CKOPOCTb MOSyYEHWUS CTATUCTUKK
3aBUCUT OT ABYX PaKTOPOB:

o CeTeBoii CBAZHOCTU Mexay MeHemkepoM v areHToM PPEM, koTopelid pa6oTaeTt
C 3K3EeMMIAPOM.

o O6bEma nepesaBaeMblX AaHHbBIX, KOTOPbIA MOXET TaKKe KOCBEHHO BIUATL Ha
NPOM3BOAMTENBHOCTL JK3emMmnApa.

YuutbiBan HaKOMUTEJNTIbHYHO NpMupoay CTaTUCTUKK, I'IOJ'IyLleHHbIVI CHUMOK CTaTUCTUKHU
MOXXeT CO BpeMeHeM OTNin4yatbCAa OT (DaKTVI'-IeCKOVI CTaTUCTUKK BK3emMnnapa.

C Ta6J'IVILlel7I MOXHO BbINMOJTHUTL cneayroLline AencTBuA:

o UT0ObI M3MEHUTL LUMPUHY CTONBLA, NOTAHUTE €ro rpaHuLy C NOMOLLLIO MbILLW.

o UT0ObI M3MEHUTBL NOPALOK OTOBPAKEHMA CTONOLOB, B MPABOM BEPXHEM YTy
Tabnuubl Haxvute PEJAKTUPOBATD, nocne yero B MeHo nepeTawyute
“MeHa CTon6L0B ¢ NOMOLLb0 Mbllun. CTonbew, MMA KOTOPoro oTobpaxaeTca
BbILLIE BCEX B MEHI0, ABIAETCA NeEpBbIM B Tabnuue.

o UT0ObI CKPBITL MM NOKa3aTb CTONOLbI, B TPaBOM BEPXHEM YIy CTPaHUL bl
HaxvmnTe PEOJAKTUPOBATD, nocne yero B MEHIO AEaKTUBUPYITE UK
aKTMBUPY#TE NepeksoyaTen paagoM ¢ UMeHamm CTon0L0B.

o UT006bI 06HOBUTL TaBNULY, B NPABOM BEPXHEM YTy CTPAHULbl HAXKMUTE

~
O6HOBUTL AaHHble *~ .



o YT0BbI COPOCHTL BCE DUMLTPLI, B MPABOM BEPXHEM Yry CTPaHULbl HAXXMUTE
C6pocuTb punbTpbI.

MapameTpbl aK3emnnapa

PPEM nossonaeT npocmaTrpuBaTb U M3MEHATbL napameTpbl aksemnnapa CYB/.
MpocmoTp napameTpos

YT06bl NPOCMOTPETL NapaMeTpbl 3K3eMMApa, BeINOSHUTE crelytolie AeCcTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHppacTpykTypa — DK3eMnnapbl.

Otobpasutcs Tabnuua aK3eMnnApos.

2. HaxmuTe Ha UMA 3K3emnnapa, napameTpbl KOTOPOro HE0GXO0AUMO
MPOCMOTPETb.

Orto6pasutcs cTpaHuua O63op.

3. B pasaene AETAJIU SKIEMIMIAPA Hasuray1MoHHOM naHenu nepenanTe Ha
cTpanuuy MapameTpbl.

OTobpasaTca napameTpbl, CrpynnupoBaHHbIe B TaBnuLbl N0 pasdHbIM CMbICTTOBbBIM
KaTeropuam. Tabnuubl coaepxar crneayroLyme ctondub:

o MapameTp: umA napameTpa ¢ KpaTkum onucanuemM. Ecnv napametp
onpezenéH B KOHKPETHOM ¢aiine KOHPUrypaLmuu, To paaoM OyaeT ykasaH nyTb
K 9TOMy (aisly M HOMep CTPOKM. 3ech Takke oToOpaxaerca cTaTyc
NPUMEHEHWA NapameTpa 1 OLMOKKU, ecniv OHK NpousoLwnn. Cnesa oT UMEeHU

napameTpa MOXeT NosABMATLCA NoACKasKa @ 0 TOM, YTO ANA NPUMEHEHUA
napameTpa Heo0X0AMMO NepesanycTuThb 3K3emMnnAp. YToObl OTKPbITL NOSTHOE
onucaHue napameTpa B odpuLManbHOM AoKymeHTauuu Postgres Pro, HaxmuTe
Ha ero ums.

o 3HaueHue: 3HayeHWe napameTpa. JoCcTynHbl ABa TUNA 3HAYEHUN:

o [Mepekntoyatenb, KOTOPLIA aKTUBHUPYET UK AeakTUBMpYeT napameTp. MNpu
aKTMBaL MW NepeksoyaTens cnpasa oT HEro NoABIAETCA 3HAYOK

BOCCTaHOBSIEHWA COXPAHEHHOMO 3HAYEHUsA 2, .
o [lone, B KOTOPOM MOXHO yKa3aTb KOHKPEeTHOe 3HauveHue napameTpa. [pu
BBOJE 3HaYeHUA cnpasa OT NossA NoABMAETCA 3HA4YOK BOCCTAHOB/IEHUA

COXPaHEHHOro 3HaYeHuA 2, .
o JleponTHoe 3HAUEHHUE: 3HaYeHWe napameTpa no yMOoYaHuIo.
o UCTOUHMK: UCTOYHWMK, M3 KOTOPOrO B3AT NapamMeTp. Bo3aMOXHble 3HaueHus:

o default: 3Ha4€HWE NO YMONYAHUIO.

o configuration file:3Ha4YeHWE 3aAaHO B KOHDUrypaunMoHHOM danse.

o override: 3HAYeHWE NepeonpeaeseHo Ha aTane MHuymanusaymm
aKsemnnapa.

ns yno6cTBa noucka Ha cTpaHvue napameTpoB AOCTYMHbI GUALTPALMA MO
Kateropuam, NnOMCK napamMmeTpoB No Ha3BaHUIO, a Takke BOSMOXHOCTb OTOépa)KaTb
BCe napamMeTpbl UK TONbKO NapamMeTpbl HE Mo yMON4YaHU0, NICTOYHUKOM And
KOTOPbIX YKA3aHO 3HAUeHWe default:

o YT06bI 0TOOPA3UTL NapameTpbl ONpeAenéHHON KaTeropuu, Bolbepute
KaTeropuio B BbinaAatoLLiem CrUCKe B JIEBOM BEPXHEM YTy CTPaHULbI.

o UT0ObI BLINOMHUTL MOUCK NAPaMeTPOB MO UMEHM, HAYHWUTE BBOAUTL Ha3BaH1e
napameTpa B NMOWCKOBOW CTPOKE B NPaBOM BEPXHEM YIIy CTPaHULbI.

o YT06bI 0TOOPA3UTH TOSIBKO MapaMeTPbl HE MO YMOSTUYaHHIO, B MPaBOM BEPXHEM
yrny CTpaHuLbl MO MOMCKOBOM CTPOKOM YCTAHOBMTE MepektovaTesns B
nonoxexue MNokasatk He AedponTHbIe. YT0OB 0TOOPA3NUTL BCE NapameTpsl,
BEPHUTE MepekoyaTens B Nonoxexue no ymonyauuio NMokasate Bee.

U3ameHeHHe napameTpoB

YT06bI U3MEHUTL napamMeTpbl 3K3eMnn[apa, BbiNOJIHUTE crieayrouime AencTBuA:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

OTOﬁpaSMTCH Tabn Mua 3K3eMnniapos.



2. HaxmuTe Ha MMA dK3emnapa, napameTpbl KOTOPOro HEOBXOAMMO USMEHUTD.
Ortobpasutcs ctpaHuua O63op.

3. B pasaene AETAJIUA SK3EMIMIAPA HasurayMoHHOM NnaHenu nepenante Ha
cTpaHuuy MapameTpbl.

OtobpasaTca napameTpbl, CrpynnupoBaHHbIe B TaBnuLbl N0 pasHbIM
CMbICIOBbLIM KaTEropusm.

4. B pasaene 3HayeHue “3MEHUTE OAHO M3 ABYX TUNOB 3HAYEHWI napameTpa:

o [lepekntoyarenb, KOTOPbIM aKTUBUPYET UK AeakTuBMpyeT napameTp. MNpu
aKTuBaLuK nepekntoyaTena cnpasa OT Hero noAB/AeTCA 3HAYOK

BOCCTaHOB/EHMA COXPAHEHHOrO 3HAYeHNA 2, .
o [None, B KOTOPOM MOXHO yKa3aTb KOHKPETHOE 3HauyeHue napameTpa. MNpu
BBOJE 3HAYeHWA cnpasa OT NosA NOABNAETCA 3HAYOK BOCCTaHOBIIEHUA

COXPaHEHHOro 3HaYeHuA 2, .

5. (HeobaszatenbHo) Haxmute CBPOCUTD B npaBoM HWXHEM yriy CTpaHuLbl,
€CIN XOTUTE COPOCHTL BCE UBMEHEHHbIE, HO ELLE He COXPaHEHHbIe NapameTpbl.
Ha kHonke cbpoca 0ToBpasnTCcA KOMYECTBO UBMEHEHHBIX MapameTpoB.

6. Haxvmte COXPAHUTD B npasom HWxHeM yriy cTpaHuubl. Ha kHonke
coxpaHeHus 0ToBPasnTCA KONMMYECTBO M3MEHEHHBIX NapameTpoB.

OTKpoeTcA OKHO BbliBopa AeNCTBUA, ECINU OblNIM U3MEHEHBI NapamMeTpbl,
TpebytoLLme nepesanycka aKk3emnnapa.

7. B okHe BbiGepuTe OAHO W3 AEWCTBUNA:

o MPUMEHUTb U3MEHEHHA U Nepe3anyCcTUTb IK3EMMNAAP: U3MEHeHNs
napameTpoB OyayT NPUMEHEHbI, SK3EMNNAP NepesanycTUTCa
aBTOMAaTHUYECKM.

o MpPUMEHUTb U3MEHEHUA, HO Nepe3anyCcTUTb IK3eMNAp No3me
BPYUHYIO: U3MEHEHUA NapameTpoB ByAyT NPUMEHEHBI, HO SK3eMMNAp
Heobxoaumo ByaeT nepesanycTuTb BpyUHYHO.

8. Haxwvute MPUMEHHUTD.

9. lNMoaTBepanTe nepesanyck aKk3emnnapa.

M3meHeHnA napameTpoB BCTYNAT B CUITY.
NMPEAYNPEXIAEHUE

[Mpun nepesanycke ak3emnnapa CYB/[] 3aBepLuatoTcA BCe CeaHChl C HUM.
Mepesanyck MOXeT 3aHUMaTb 3HaUMTENBHOE BPEMSA U3-3a BbIMOSTHEHWA
KOHTPOJTbHOM TOYKU — MPOAOSIKUTESNIbHOCTb 3aBUCUT OT HACTPOEK U
Harpysku Ha aK3emMnnAap. PekomeHayeTcA BHUMATENbHO MOAXOANTb K
BOMPOCY nepesanycka, 0COOEHHO B 3KCMyaTaLMOHHON Cpese C BbICOKUMMU
TpeboBaHWAMM K BpeMeHu npocToa CYB/.

Jetanu peanusauuun

[nA ynpaBneHua napameTpamMu KOHdUrypaumm MCnonb3yeTca KoMaHaa ALTER
SYSTEM, KOTOpanA U3MeHAeT Gpann postgresgl.auto.conf. ECNK napameTp Obin
3aZaH B OCHOBHOM (awne KoHdUrypaumu, HanpumMep postgresgl . conf, HO 3aTEM
n3ameHéH yepes PPEM v oTnpaBneH B postgresql .auto.conf, UHTEPDEnNc PPEM
0T06pasnT 3TOT NapameTp B 06ovx pannax. ATo HopMarbHO — 3HaYeHUsA U3
postgresgl.auto.conf UMEIOT MPUOPUTET HAA APYTMMU KOHDUrypaLMOHHLIMK
dannamu.

Ins npumeHeHus napameTpoB 6e3 nepesanycka aksemnnapa PPEM ucnonbsyet
QYHKLUNIO pg reload conf ().

PacwupeHus

B aTom pasaene onucaHo, kak ynpasnATe pacLUMPEHUAMM KIEMMNAPOB, 1
npvBeAeHbl Creaytowne UHCTPYKLMK:

e YCTaHOBKa paclunMpeHui
o PepaktupoBaHue pacluvpeHnus
e Ypanexue paclimpeHus

YcTaHOBKa pacluMpeHum


https://postgrespro.ru/docs/enterprise/current/sql-altersystem
https://postgrespro.ru/docs/enterprise/current/sql-altersystem
https://postgrespro.ru/docs/enterprise/current/config-setting#CONFIG-SETTING-CONFIGURATION-FILE
https://postgrespro.ru/docs/enterprise/current/sql-altersystem

YT00bI YCTaHOBUTb paclunpeHue, BblNnoIHUTE creaylime AencTeuA:

1. B pasaene YMNMPABJIEHUE HasuraunMoHHoM naHenu nepenanTe Ha cTpaHuly
UHdpacTpykTypa — IK3eMnnfapbl.

Oto6pasuTca Tabnuua aK3emnaAapoB.

2. HaxmuTe Ha MmA SK3eMnnApa, B KOTOPOM HEOBXOANMO YCTaHOBUTH
pacLuMpeHue.

Orto6pasutcsa cTpanuua O63op.

3. B pasnene AETAIIU SK3EMMIAPA HaBuray1MoHHOM naHeny nepenanTe Ha
cTpanuyy PaclumpeHus.

Oto6pasuTca Tabnuua pacLuMpeHui.
4. B npasom BepxHeMm yrny ctpanuubl Haxvmte YCTAHOBUTb PACLLUMPEHME.
OTKpOETCA OKHO YCTaHOBKM PacCLUMPEHNA.

5. YKkaxuTe noapobHyto MHPOPMAaLMIO O HOBOM PACLUMPEHNUM (MOMEUYEHHbIe
3BE3J0YKO NapameTpbl ABNATCA 06A3aTeNbHBIMM):

o Basa AaHHbIX: 6a3a AaHHbIX, 4518 KOTOPoK ByaeT ycTaHOBIEHO
pactu1peHme.

o PacluMpeHue: paclumpeHue, kotopoe ByaeT yCTaHOBMEHO.

o BepcuAa: Bepcus paclumMpeHus.

o Cxema: cxema, B KOTopyo ByayT ycTaHOBMEHbl 0O bEKTbI PaCLLUMPEHHS.
Ecnu cxema He ykasaHa, 6yaeT UCnonb3oBaHa TekyLlan cxema.

o YCTaHOBUTb pacLUIMPEHUs, OT KOTOPbIX 3aBUCUT BblBpaHHOe:
yKasblBaeT, crneayeT Niv YCTaHOBUTb BCE PACLUMPEHNS, OT KOTOPBIX 3aBUCHT
BbIGpaHHOE, ECNM OHU eLLE He YCTaHOBMEHbI.

6. Haxmmte YCTAHOBUTD.

Paclumperue GyneTt ycTaHOBMNEHO U NOABUTCA B TabnuLe pacLUMpeHui.
PenaktupoBaHue pacluMpeHus

Bbl MOXeTe U3MeHUTb BEPCHUI0 YCTAHOBJTIEHHOIO pacLluupeHna n cxemy, B KOTOpOVI
OHO yCTaHOBJIEHO.

Yto6hbI oTpeAakTupoBaTb pacllmpeHue, BblNnoHUTE cneayroLlime AencTBuA:

1. B pasaene YMNMPABJIEHUE HasuraunMoHHoM naHenu nepenanTe Ha cTpaHuuy
UHdpacTpykTypa — IK3eMnnfapsbl.

Oto6pasuTca Tabnuua aK3emniAapoB.
2. HaxwmuTe Ha vMs 9K3eMnifapa, B KOTOPOM YCTaHOBIIEHO PacLuMpeHue.
Ortobpasutcs ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMIMIAPA Hasuray1MoHHOM naHenu nepenanTe Ha
cTpaHuyy PaclwumpeHus.

OtobpasuTca Tabnuua pacLUMpeHuit.
]
4. HaxmvunTe PepaktupoBaThb 4 PAAOM C pacluMpeHreM, KOTopoe HeoBXoaAnMO
0TpeaaKkTMpoBaTth.
OTKpOEeTCA OKHO PeAaKTMPOBaHWA PaCLUMPEHUS.
5. NameHnTe napameTpbl paclunpeHus.

6. Haxmmte COXPAHUTD.
YpnaneHue pacluMpeHus

NPEAYNPEXOEHUE
Mocne yoaneHua pacluMpeHns Herb3A BOCCTAHOBUTb.
YTo6bl yaanutb pacluMpeHune, BeiNOMHUTE CreaytoLimMe AeCcTBuA:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Ortobpasutca Tabnuua aK3eMnAapos.



2. HaxmuTe Ha MMA BK3emnApa, B KOTOPOM YCTaHOBIIEHO PACLLUMPEHME.
Ortobpasutcs ctpaHuua O63op.

3. B pasaene AETAJIUA SK3EMIMIAPA HasurayMoHHOM NnaHenu nepenante Ha
cTpanuuy PacwumpeHus.

Otob6pasuTca Tabnuua pacluMpeHui.

4. HaxmuTe Yaanutb O PAAOM C pacluMpeHreM, KOTopoe HeoBXoaAnMO
yaanuTb.

OTKPOETCA OKHO yAaNEeHWA PacLLUMPEHHA.

5. (HeobasatenbHo) Y106kl yaanuTh Bce CBA3AHHbIE PaCLUMPEHHS, YCTaHOBUTE
dnaxoK YaanuTb Bce CBA3aHHbIe paclUMpPeHUs.

6. Haxwvute YAAIUTD.

Pacwupenue ByneTt yaaneHo 1 nepectaHeT oToBpaxatbca B Tabnuue
pacLUUpeHu.

MpodunuposLUK

lMpo@unnpoBLyrK — 3T0 MHTEpdENC MoAyNA papro pwr. OH NO3BONAET CTPOUTL
ZeTanusnMpoBaHHble 0TYEThI 0 Harpyske 6a3 AaHHbIX. OTUETLI OCHOBaHbI Ha
BbI6OPKaX AaHHbLIX M MOKPLIBAIOT KOHKPETHBLIE NEPUOLbI BPEMEHMU.

YUT0o6bl NOCTPOUTL OTYET, HEOOXOAMMO MOJSTYUUTH KaK MUHUMYM [1BE BbIOOPKM.
Bri6opku nomelLatoTca B KaTasnor cepeepa npodunvposLymka. MNepea nonyyeHvem
BbIGOPOK HEOOXOAMMO NMOArOTOBUTL CEPBEPbI NPOPUITMPOBLLMKA M CO3AaTh WX B
BEO-MPUIIOKEHUN.

Bbl MOXeTe co3aaBath pacnucaHus nonyyYeHusa BbiOOPOK, B COOTBETCTBUM C
KOTOPbLIMM NOsTyYeHUe BbIOOPOK ByAeT NPOMCXOANTL aBTOMATUUECKU C YKa3aHHbIM
MHTEPBAasioM BpeMeHW. PacnucaHue nonyyeHus BolOOPOK Takke no3sonaeT
3annaHuMpoBath NONy4YeHne 04HOW BbIOOPKM Ha yKasaHHyto AaTy v Bpems.

B aTom pasaene npuseaeHbl cnesytowue noapasaessl, ONUChIBAOLLME, Kak
ynpasnaTb NPOMUIMPOBLLMKOM:

CepBepbl NpodUAMPOoBLLMKa
Bri6opku
MpocmoTp rpadMKoB NPODUANPOBLLMKA

Pacnucanua nonydyeHvs BbIBOPOK
OTYéThl

CepBepbl NpodUNUPOBLLMKA

B aTOM paszene onvcaHo, Kak ynpaenaTe cepBepamy NpoduIMpoBLLKKa, 1
MPUBELEHbI CNEAYIOLLME HCTPYKLMUK:

CoszaHve cepeepa NpoduaMpoBLLKKA
MpocmoTp cepBepoB NPOdOUNMPOBLLMKA
PeQaKTMQOBaHVIe cepBepa I'IQOQQVIJ'IVIQOBQIMKa
YnaneHnwve cepeepa NpodUAMPOBLLMKA

Cosganue cepsepa npodUAMpoBLYHKa

Mepes BbINOSIHEHWEM 3TOM MPOLEAYPLI HYXHO cAenaTh crieaytoLlee:

o Cosjaiite sksemMnnap.
o Cospaitte 6asy AaHHbIX.
o [MoaroTtoBkTe cepsep NPOPUIMPOBLLMKA.

Yrtobbl co3natb cepeep NPOPpUIMPOBLYMKA, BLINOMHUTE Criedytowme AeHCTBUA:
1. MNepenanTe K cepBepam NPOPUIUPOBLLMKA OLHWUM U3 CrieayHLLMX CrocoBoB:
o Yepes pasaen MOHUTOPHHra:
1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenante Ha
ctpanunyy MoHutopuHr — lMpodainep — Cepsepbl.
2. BblbepuTe aK3emnnap, B KOTOPOM HEOOXOAMMO COo3aaTb cepBep

NPOGUIMPOBLLMKA, U3 BbINAAAOLLEro Crncka dK3emnnsap.

o Yepes paszen HaCTPOMKK KOHKPETHOrO aK3emmnsapa:
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1. B pasaene YINPABJNEHUE HasurayMoHHOM naHenu nepenante Ha
ctpaHuly UHdpacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emMnAapoB.

2. Haxwmute Ha umA aK3emMniapa, B KOTOPOM He0OX0AMMO co3aaTh cepBep
NPOQPUIMPOBLLMKA.

Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMIMIAPA HasurayMoHHOM naHenu
nepenanTe Ha cTpanuuy Mpodgainep — Cepsepbl.

2. B npasom BepxHeMm yriy cTpaHuubl Haxvmte CO3ATb CEPBEP.
OTKpoeTCA OKHO CO3AaHNA cepBepa NPOPUIIMPOBLLMKA.

3. YkaxuTe noapobHyto MHPOpMALMIO O HOBOM CEpBEPE MPOPUITUPOBLLMKA
(NnoMeyeHHble 3BE3A0UKONM NapaMeTpbl ABNAITCA 06A3aTENbHEIMM):

o Ba3sa aaHHbIX: 6a3a AaHHbIX, AN KOTOPOM cepBep NPOdUNMPOBLLMKA
OyaeT nonyvaTb BoIOOPKHU.

o UmA cepBepa: yH1KabHOe UMA cepBepa NpodUIIMPOBLLMKA.
o OmnucaHue: KpaTkoe onucaHue cepeepa NPOPUIUPOBLLMKA.

o CTpOKa MOAKNIOUEHUSA: CTPOKA MOAKIIOYEHUA K cepBepy
NPOQUNMPOBLLMKA.

o BHntoueH: ykasbiBaeT, BKIOYEH N cepBep NpodUIMpoBLLYMKa. Bo3moxHbIe
3HAYEeHuA:

s Aa
s HeT

o CpOK XpaHeHUA (AHeM): KONMYECTBO CYTOK, B TEUEHME KOTOPOro BbIGOPKK
MOTYT XpaHUTbCA Ha cepBepe NPoPpUIMPOBLLYMKA. BbIGOpKM, XpaHaLyecs
ZlonbLLIE YKa3aHHOro KonuyecTsa AHer, OyayT yaaneHbl.

4. Haxmnte COXPAHUTD.

CepBep npodunupoBLyuKa ByneT coszaH v noaBuTcA B Tabnuue cepeepos
NPOPUIMPOBLLMKA.

TpocmoTp cepBepoB NPOPHUANPOBLYHKA
Yto6bl NPOCMOTPETh CEpPBEPLI NPODUTMPOBLUMKA, BEINOSIHATE ClEeAYoLMe
AEenCTBuA:
1. MNepenanTe K cepepam NPOPUIMPOBLLYMKA OLHUM U3 CrieayHoLLMX CNoCOBO0B:
o Yepes pasaen MOHUTOPHHra:
1. B pasaene YNPABJIEHUE HaBuraunMoHHOW naHenu nepenante Ha
ctpanunuy MonuTopuHr — lNMpodarinep — Cepsepbl.
2. BbibepuTe ak3emnnisaip, B KOTOPOM HEOOXOAUMO NPOCMOTPETL CEPBEPI
NPO@UIMPOBLLMKA, U3 BbINaAAIOLLEro cnucka ksemnnap.

o Yepes pasaen HaCTPOMKM KOHKPETHOrO 3K3emnnapa:

1. B pasaene YMPABJIEHUE HasuraynMoHHoOM naHenu nepeiante Ha
ctpaHuyy UHdpacTpykTypa — DK3eMnnapsbl.

Ortobpasutca Tabnuua aK3eMnnAapos.

2. HaxmuTte Ha UmA SKk3emMnnapa, B KOTOPOM HEOBXOANMO MPOCMOTPETb
cepBepbl NPOPUIMPOBLLMKA.

Orto6pasutca cTpanuua O63op.

3. B pasnene AETAITU SK3EMIMIAPA HaBvrayuvoHHOM naHenu
nepevanTe Ha ctpanuuy Mpodgannep — Cepsepbl.

2. BuiBepuTe 6asy AaHHbIX, ANA KOTOPOW cepBepbl NPOMUIMPOBLLMKA NoMyYatoT
BbIOOPKM, M3 BbinazatoLero cnucka BAl.

3. Haxmute BbIBPATD.

OtobpasuTca Tabnuua cepBepoB NPOPUIMPOBLLMKA CO CreayroLLMMU cTonduamu:



« Ha3sBaHue: yHuKanbHoe ums cepeepa NpopUIMpoBLLMKa. 3HAYEHUA B 3TOM
cTonbue MOXHO ULTPOBATL U COPTUPOBATL C MOMOLLbH COOTBETCTBYHOLLMX
3HAUKOB.

o OnucaHue: KpaTKoe onucaHue cepeepa NPOPUIUPOBLLMKA.
o CTpoOKa NOAKNOUYEHUA: CTPOKA NOAKIIOUYEHNA K CEPBEPY MPOPUIMPOBLLMKA.

o BHntoueH: ykasbiBaeT, BKIOUEH N cepBep NPodUIMpoBLLYMKa. Bo3mMoxHbIe
3HAYEeHHA:

o ma
o HeT

o CpOK XpaHeHHUA: KONMYECTBO CYTOK, B TEYEHWE KOTOPOTro XPaHATCA BblIOOPKM.
BrlBopkK, XpaHALLMecH AosblUe yKadaHHOrO KONIMYECTBa AHeH, yAanaoTCs.

o JleNCTBUA: AENCTBUA, KOTOPbIE MOXHO BbINOSIHUTL C CEPBEPOM
npoPUNMPoBLYMKA. 3a NoAPOBHOW MHbOPMaLMER 0 AEUCTBUAX C CEPBEPAMM
I'IpO(DVIJ'IVIpOBU.lMKa OépaTMTer K APYrMM UHCTPYKLUMAM B 3TOM pasaesne.

C Tabnuuen cepeepos NPodUIMPOBLLMKA MOXHO BbINOMHUTL CeayoLue
NencTBuA:

o YT0ObI M3MEHWUTb WMPHHY CTONBLA, NOTAHWUTE Ero rpaHuLy C NOMOLLbIO MbILLI.

o UT0ObI M3MEHUTBL NOPALOK OTOBPAXKEHMA CTONOLOB, B MPABOM BEPXHEM YTy
Tabnuubl HaxmuTe PEOAKTUPOBATD, nocre yero B MeHto nepeTaiiyure
“MeHa cTon6L0B ¢ NoMOLLbo MbluK. CTonbel, MMA KOTOPoro oTobpaxaeTca
BbILLIE BCEX B MEHIO, ABIAETCA NepBbIM B Tabnuue.

o UTOObI CKPBITL MM NOKa3aTb CTONOLbI, B TPaBOM BEPXHEM YIy CTPaHUL bl
HaxvmnTe PEJAKTUPOBATD, nocne yero B MEHIO AEaKTUBUPYITE UK
aKTUBUPY#TE NepekoyaTen paagoM ¢ UMeHamm CTon0L0B.

o UT006bI 06HOBUTL TaBNKLY, B NPABOM BEPXHEM YTy CTPAHULbl HAKMUTE

~
O6HOBUTL AaHHble *~ .
o UYT0BbI COPOCHTL BCE PUMLTPLI, B MPABOM BEPXHEM Yriy CTPaHULbl HAXMUTE
C6pocuTb puUnbLTPHI.

PegaxtupoBaHHe cepBepa npo@UnupoBLYHKa

YTo0bl OTpeAaKTUpOBaThL cepBep NPOPHUIMPOBLLMKA, BLINOMHUTE creaytoLue
nencTBuA:

1. MNepenanTe K cepBepam NPOPUIMPOBLLMKA OLHUM U3 CrieayHLLMX CNocoBO0B:
o Yepes pasaen MOHUTOPUHra:
1. B pasaene YINMPABJNEHUE HasurayMoHHOM naHenu nepeiante Ha
ctpanunuyy MoHuTopuHr — Mpodaiinep — Cepsepbl.
2. BbibepuTe sk3emMnnsap, B KOTOPOM CO3AaH CepBep NPodUIMPOBLLMKA,
13 BbIMaJaroLLero cnucka dKsemnnap.

o Yepes pasaen HaCTPOMKKM KOHKPETHOIO 3K3eMnspa:

1. B pasaene YMNMPABJIEHUE HasuraynMoHHOM naHenu nepenante Ha
ctpaHuly UHdpacTpykTypa — DK3eMnnapsbl.

Oto6pasuTca Tabnuua aK3emMnaAapoB.

2. HaxmuTe Ha uMA 3K3eMnnfapa, B KOTOPOM CO3AaH cepeep
NpPo®UIMPOBLLUKA.

Orto6pasutca cTpanuua O63op.

3. B pasaene AETAJTU SK3EMIMIAPA HaBurayMoHHOM naHesnu
nepevanTe Ha ctpanuuy Mpodgannep — Cepsepbl.

2. BuiBepuTe 6asy AaHHbIX, ANA KOTOPOW cepBep NPOdUIMPOBLLMKA NosyyaeT
BbIGOPKM, 13 BbiNazatoLlero cnucka BJ.

3. Haxmute BbIBPATD.

Oto6pasutca Tabnuua cepeepoB NPOPUITMPOBLLMKA.

&
4. Haxwmute PegakTupoBaTtb 4 pAZLOM C CEPBEPOM MPODUITMPOBLLMKA,
KOTOPbIi HEOBX0AUMO OTPEAAKTMPOBATh.

OTKpOETCA OKHO PesakTUpOoBaHUA cepeepa NPOdUIMPOBLLMKA.



5. U3ameHnTe napameTpel cepBepa NpodUNMpoBLLMKA.
6. Haxmmute COXPAHUTD.

CepBep NpopuUnMpoBLLMKa ByAeT OTpeAaKTUpoBaH, M3MeHeHUA 0To6pasATcA B
Tabnuue cepeepoB NPOGUIMPOBLLMKA.

Ynanerue cepBepa npogunupoBLYyHKa

NPEAYNPEXOEHUE
Mocne ynanexua cepeepbl NPOPUIMPOBLLMKA HEMNb3A BOCCTaHOBUTL.

Mpu yaaneHuu cepsepa NPOPUIMPOBLLKMKA BMECTE C HUM yAasnArTCA MONyYeHHbIe
BbIBOPKY, @ TaKke NpekpaLLaroT padoTaTtb pacnucaHusa nonyyeHns BolGOPOK, B
pamKax KOoTopbIx BbIGOPKM NMOMELLaIOTCH B KaTasior 3Toro cepeepa.

Yrtobbl ynanutb cepsep NpodUIMPOBLUMKE, BLINOMHATE CreAyoLMe AeHCTBUA:
1. MNepenanTe K cepepam NPOPUIMPOBLLMKA OLHWUM U3 CrieayHLLMX CrocoBoB:
o Yepes paszaen MOHUTOPUHra:
1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenante Ha
ctpanunyy MoHutopuHr — lMpodaiinep — Cepsepbl.
2. BbibepuTe aK3emnnAp, B KOTOPOM CO3AaH CepBep NpOdUITMPOBLLMKA,
13 BbiMaaroLLero cnucka dKsemnnap.

o Yepes paszen HaCTPOMKK KOHKPETHOrO aK3emnsapa:

1. B pasaene YNPABJIEHUE HaBuraunMoHHOW naHenu nepenante Ha
cTpaHuuy UHppacTpykTypa — K3eMnAfpbI.

Oto6pasnTca Tabnuua aK3emnaAapoB.

2. HaxmuTe Ha uMA aK3eMnnfapa, B KOTOPOM CO3AaH cepsep
NPopUNMPOBLLMKA.

Orobpasutca ctpaHuua O63op.

3. B pasnene AETAINU SKIEMMMAPA HaBurayMoHHOM naHesnu
nepenanTe Ha ctpanuuy Mpodgannep — Cepsepsbl.

2. BuiBepuTe 6asy AaHHbIX, ANA KOTOPOW cepep NPOodUIMPOBLLMKA NosyYaeT
BbIOOPKM, M3 BbinagatoLero cnucka bA.

3. HaxmvunTte BbIBPATD.
Oto6pasuTca Tabnuua cepeepoB NPOPUITMPOBLLMKA.

4. HaxmuTe Yaanutb El- PAAOM C CEpBEPOM MPOPUIUPOBLLMKA, KOTOPbIN
HEeoBX0AMMO yaasnuTh.
OTKpOETCH OKHO yAaneHus cepaepa NpodUIMPOBLLMKA.

5. Haxmvute YOAINAUTD.

CepBep npoduMpoBLYMKa ByaeT yaanéH v nepectaHeT oTodpaxaTtbes B Tabnuue
cepBepoB NPOPUITMPOBLLMKA.

Bbi6opku

B aTOM paszerne onucaHo, Kak nonyyatb M NpoCcMaTpUBaTh BEIGOPKK.
MonyueHue BoI6OPKU

I'Iepe.q BbINOSTHEHWEM 3TOM npoueaypbl Hy>XHO caenarthb cneayrLlee:

o Cospaiite ak3emMnaAp.
o Cospnaiite 6asy AaHHbIX.

o Cospaiite cepep NPOPUANPOBLLMKA.

Y106kl NONY4nNTL BEIBGOPKY, BEINOSIHUTE CReAaytoLue ASUCTBUA:
1. MNepenanTe K BIGOPKaM OAHUM U3 CreaytoLLMX CrocoBoB:
o Yepes pasaen MOHUTOPUHra:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOW naHenu nepenante Ha



ctpanunyy MoHuTopuHr — Mpodainep — CHAMKU CTaTUCTUKMU.
2. BbiBepuTe aK3eMnnIAp, B KOTOPOM HEOBXOAMMO NOMYYUTb BLIOOPKY, 13
BbiNaAaroLLero cnmcka dK3emnnap.

o Yepes pasaen HACTPOWMKM KOHKPETHOTO SK3emnapa:

1. B pasaene YMNPABJIEHUE HasuraynMoHHOM naHenu nepenante Ha
ctpaHuly UHdpacTpykTypa — DK3eMnnaapsbl.

Oto6pasuTca Tabnuua aK3emMnaAapoB.

2. HaxmuTe Ha MmA SK3emMnapa, B KOTOPOM HEOBXOAWUMO MOMYYUTh
BbIGOPKY.

Orto6pasutca cTpanuua O63op.

3. B pasaene AETAJTU SK3EMMIAPA HaBurayMoHHOM naHesnu
nepevanTe Ha cTpanuuy Mpodannep — CHUMKKU CTaTUCTHUKMN.

2. B npaBom BepxHem yrny ctpaHuybl Haxmute CAENATb CHUMOK.
OTKpOEeTCA OKHO Momny4YeHUsa BbIGOPKM.

3. YKkaxuTe noapoOHyro MHPOPMAaLHUIO 0 HOBOW BLIGOPKE (MoMeYeHHbIe
3BE3/104YKO NapameTpbl ABNATCA 06A3aTENbHBIMM):

o Basa AaHHbIX: 6a3a AaHHbIX, ANA KOTopoi ByaeT nonyyeHa BuiGopKa.

o CepBep: cepBep NpodpUIMPOBLLMKA, B KaTasior KOToporo ByaeT nomelleHa
BblOOpKa.

o skip_sizes: ykasbiBaeT, crneayeT nu nponyctuts cOop pasmepos
OTHOLLEHW MPY NOMyYeHUU BIBOPKU. BO3MOXHbIE 3HAUEHWS:

= true: c6op pasmepoB OTHOLLEHWI ByAeT NPONyLLEH NPU NONyYeHUH
BbIOOPKHK.

= false: c6op pasmepoB OTHOLLEHWI He ByAeT NpOonyLLeH Npu NosyYeHUn
BbIOOPKU.

4. Haxmnte COXPAHUTD.

Bri6opka ByaeT nonyyeHa v NoABUTCA B TABNMLE BbIOOPOK.
Mpocmotp BbIGOPOK

Yto6bl NPOCMOTPETh BIGOPKM, BLINMOMHUTE CreaytoLMe AeHCTBUA:
1. MepeinaunTe K BIGOPKAM OAHUM U3 CreayHoLLMX CrocOB0B:
o Yepes pasaen MOHUTOPUHra:

1. B pasaene YMNMPABJIEHUE HasuraynMoHHOM naHenu nepeiante Ha
ctpanunyy MoHutopuHr — lNMpodainep — CHUMKU CTaTUCTUKMU.

2. BblbepuTe aK3emnnsAp, B KOTOPOM HEOBXOAWMO MPOCMOTPETb BbIGOPKHM,
13 BbiNajaroLLero crnucka JK3emMnuap.

o Yepes pasaen HaCTPOMKM KOHKPETHOrO aK3emnniapa:

1. B pasaene YNPABJIEHUE HaBuraunMoHHOW naHenu nepenante Ha
ctpaHuly UHdpacTpykTypa — SK3eMnnapbl.

Otobpasutcs Tabnuua aK3eMnnAapos.

2. HaxmuTe Ha MMA 3K3emniapa, B KOTOPOM HE0BXOAMMO MPOCMOTPETb
BbIOOPKY.

Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMIMIAPA HaBurayMoHHOM naHenu
nepenavTe Ha ctpanuly Mpodannep — CHUMKK CTaTUCTUKM.

2. BblbepuTe 6a3y AaHHbIX, AN1A KOTOPOWH NonyyYeHbl BbIOOPKK, U3 BbiNaaroLLlero
cnucka BA.

3. BblbepuTe cepsep NpodHIMPOBLLMKA, B KaTanor KOTOPOro NoMeLLeHbl
BbIGOPKM, 13 BbiNazatoLlero crvcka Cepeep.

4. Haxmvnte BbIBPATbD.

OtobpasnTca Tabnuua BLIGOPOK CO crieaytowuMmn cTonbuamu:



ID: yHWKanbHbIA MAEHTUDUKATOP (MOPAAKOBLIN HOMEP) BbIGOPKH.
Time: nata v Bpems nonyyeHus BbIGOPKU.

Sizes were collected: ykasbiBaeT, Obinv cobpaHbl pasmMepbl OTHOLLIEHWH NPy
nony4yeHuun BbIGOpKM. B03MO)HbIe 3HaUYeHUs:

o Ia

o Her

Database stat reset: ykasoiBaeT, 6bina nu cOpolueHa ctaTMcTUKa 6asbl
ZlaHHbIX NpY NonyyYeHnn BbIBOPKK. BoaMoXHbIe 3HAYEHNS:

o Ia

o Her

Bgwriter stat reset: ykasbiaeT, 6bina v cOpoLleHa CTaTUCTUKA bgwriter NPU
nonyyeHunn BbI60pKM. Bo3MO)Hble 3HaUYeHus:

o Ia

o Hert

Archiver stat reset: ykasbiBaeT, 6bina nu cOpolleHa CTaTUcTUKa apxuatopa
My NonyYyeHnr BolGOPKU. Bo3MOXHbIe 3HAUEHHA:

o Ja
o Her

C Tabnuuei BbIBOPOK MOXHO BbINOMHUTL CrieaytoLLue AeNCTBUA:

YUT06bl M3MEHUTB LLIMPWHY cTONOLa, NOTAHUTE Ero rpaHuLy C MOMOLLbHO MbILLM.
Y1066l M3MEHUTH NOPAAOK OTOBpaXeHUA CTONOLOB, B NPaBOM BEPXHEM Yy
Tabnuubl Haxxvute PEJAKTUPOBATD, nocne yero B MeHto nepeTawyute
umMeHa cTonbLUoB ¢ NOMOLLbO Mbilwn. CTonbel, UM KOTOPOro oToBpaxaeTcs
BbILLIE BCEX B MEHI0, ABNIAETCA NepBbIM B Tabnuue.

YT06bl CKPbITL UMK MOKa3aTk CTONOLbI, B MPaBOM BEPXHEM YIily CTPaHULbI
HaxvuTe PEAAKTUPOBATD, nocne yero B MEHI0 AeaKTUBUPYITE UNn
aKTUBUPYWTE NepexoyaTeny paaom ¢ UMeHamu cTonoLoB.

YUto6bl 06HOBWTL TabnuLy, B NpaBOM BEPXHEM Yriy CTPaHULbl HAXMUTE

~
O6HOBUTb AaHHble *~ .

MpocmoTp rpadpuKoB NPOPUNUPOBLUUKA

MepeA BLINOMHEHUEM 3TOW NpoLesypbl HYXHO caenaTb CleaytoLLee:

Cospavite ak3emnasap.

Cospaitte 6asy AaHHbIX.

Cospaite cepBep NPODUIMPOBLUMKA.
Monyunte Kak MUHUMYM ABe BbiGOPKH.

YT06bl NPOCMOTPETH FPpadUKK NPOPUITMPOBLLMKA, BBINOMTHATE CrieaytoLue
AencTBuA:

1.

2.

MepeianTe K rpadpukamM NPOPUNMPOBLLMKA OAHUM W3 CreAyHoLLMX CrocoO0B:
o Yepes pazaen MOHUTOPUHra:
1. B pasaene YMPABJIEHUE HasuraynMoHHOM naHenu nepenante Ha
ctpanunyy MonutopuHr — lMpodaiinep.
2. BblbepuTe aKk3emnaap, B KOTOPOM HEOBXOAUMO NPOCMOTPETb rpaduku
NPOMUINPOBLLMKA, U3 BbiNaAaoLLIEro cnucka dksemnnap.

o Yepes pasznen HaCTPOWMKK KOHKPETHOro aK3emniapa:

1. B pasaene YNPABJIEHUE HaBuraumMoHHOW naHenu nepenante Ha
cTpaHuly UHdpacTpykTypa — BK3eMnnapbl.

Otobpasutcs Tabnuua aK3eMnnAapos.

2. HaxmuTe Ha MMA dKk3emMnnapa, B KOTOPOM HEOBXOAUMO MPOCMOTPETH
rpadvkn NpopUNUPOBLLMKA.

Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SK3IEMMIAPA HaBurayMoHHOM naHesnu
nepenavTe Ha cTpanuuy Mpodannep.

Bribepute 6asy aaHHbIX, A KOTOPOU HE0OX0AMMO 0TOBPa3UTL rpaduKu
NPo®UIMPOBLLMKA, U3 BeiNaaatoLero cnucka BJl.



3. BrblbepuTe cepsep NpodUIMPOBLLMKA, B KaTasior KOTOPOro NOMELLEeHbI
BbIOOPKM, M3 BbiNazatoLero cnucka Cepeep.

4. (HeobaszatensbHo) B none Mepuon ykaxuTte nepuoa BpeMeHu, 3a KOTOPbIi
HeobxoanmMo 0ToBpasnTb rpadvku NPodUNUPoBLLMKA. Ecnu Bbl He ykasbiBaeTe
3HauYeHue, rpaP k1 NPOPUIMPOBLLMKA OTOBPaKatoTCA 3a BCE Bpems.

5. Haxmvnte BbIBPATbD.
OTo6pasaTca cneaytowue rpapukv NpoPUIMPOBLLMKA:

o PostgreSql Instance: tuples: onepauuu co cTpokamu 3a cekyHay B 6ase
AaHHbIX. JJOoCTynHblE METPUKH:

o Tuples returned: KONMYECTBO «KMBbIX» CTPOK, BbIOPAHHBIX MPH
nocneaoBaTesibHOM CKAaHUPOBAHUM, U 3anucen MHAEKCa, BblOpaHHbIX Npu
CKaHMpOBaHWK MHAEKCOB. OTa METPHUKA COOTBETCTBYET CTONOLY
tup_returned NPEACTaAB/IEHUA pg_stat_database.

o Tuples fetched: KOMUYECTBO «XMBbIX>» CTPOK, BbIOPaHHbLIX NPU
CKaHMPOBaHWM MHAEKCOB. OTa METPHUKa COOTBETCTBYET CTONOLY
tup_fetched NPEACTABJIEHUA pg_stat_database.

o Tuples inserted: konMuecTBO CTPOK, BCTaBMNEHHbIX 3anpocamu. JT1a
MeTpHKa COOTBETCTBYET CTONBLY tup_inserted NPEACTABNEHNUS
pg_stat_database.

o Tuples updated: konnuecTBO 3aNpPOCOB, U3MEHEHHBIX 3anpocamu. ATa
METPUKA COOTBETCTBYET CTONOLUY tup_updated NPeACTABEHUA
pg_stat_database.

o Tuples deleted: konnyecTBO CTPOK, yaaNEHHbIX 3anpocamu. Ota MeTpuka
COOTBETCTBYET CTONOLY tup deleted NPEACTABMNEHUA pg_stat_database.

3a noapobHoi MHPopMaLnen 06 aTUX MeTpHKax oBpaTuTecb K opuLUanbHom
ZoKymeHTauun Postgres Pro no npeacTaBneHunto pa_stat database.

o PostgreSql bgwriter buffers: onepauuu c 6ypepamu 3a cexkyHay B 6ase
AaHHbIX. JJoCTynNHbIE METPUKH:

o Checkpoints buffers written: konuyectso 6ydpepos, 3anucaHHbIx npu
BbIMOSTHEHUM KOHTPOJbHBIX TOYEK U TOUEK Nepesanycka. Ota MeTpuka
COOTBETCTBYET CTOI'I6L|y buffers_written NPEACTABIEHUA
pg_stat_checkpointer.

o Background buffers written: konuuecTto 6ydepos, 3anncaHHbIX
(OHOBEIM MPOLECCOM 3anucu. ATa MeTprKa COOTBETCTBYET cTonbLy
buffers_clean NPEACTABNEHNA pg_stat_bgwriter.

o Backend buffers written: konuyecTso 6y epos, 3anMcaHHbIX HANPAMYHO
obcnyxuBarowMm npoteccom. B Postgres Pro 16 ata meTpuka
COOTBETCTBYET CTONOUY buffers_backend NPeACTaBEHUA
pg_stat_bgwriter. B Postgres Pro 17 ata meTpuka cobupaetca
npeacTtaBlfieHUeM pg_stat_io.

o Number of buffers allocated: konnuecTBo BblieneHHbIX OydepoB. ITa
MeTpHKa COOTBETCTBYET CTONOLY buffers_alloc NPEACTABNEHNA
pg_stat_bgwriter.

3a noapobHON MHDOPMaLMeH 06 aTUX METPUKax 0BpaTUTECh K 0PHULMaTTEHON
AoKymMeHTauuu Postgres Pro no pg_stat bgwriter, pg stat io U
pg stat checkpointer.

o PostgreSql bgwriter write/sync: onepaunu cuHxpoH13aLUum 1 3anvcu
6ydepos 3a cexyHay B 6ase AaHHbIX. [JOCTyNHbIE METPUKK:

o Bgwriter interrupts: KonvuecTBo pas, Koraa obcnyxuBatoLLemMy npoteccy
NPULLNIOCh NpepBaTh COPOC rpsA3HbIX CTPAHUL, HA AWUCK WU3-3a TOrO, YTO OH
3anucasn CrmLLIKOM MHoro BycdepoB. OTa MeTpHUKa COOTBETCTBYET CTONBLY
maxwritten_clean MNPEACTABMEHUA pg_stat_bgwriter.

o Backend fsync count: kon1yecTBo pas, koraa o6cnyxuBatoLiemy
NPOLIEeCCy NPULLINIOCh CAMOCTOATENBHO BbINOSTHUTL BbI30B fsync. OBbIYHO
3TH BbI30BbI BbINOSHAOTCA POHOBLIM MPOLIECCOM 3amnucu, Aaxe Koraa
00Cny)XMBaOLLMIA NPOLLECC CaMOCTOATENBHO BINOSHAET 3anuchb. B
Postgres Pro 16 1 HWxe aTa MeTpHKa COOTBETCTBYET CTONOLY
buffers_backend_ fsync NPEACTABIEHUA pg_stat_bgwriter. B Postgres
Pro 17 ata meTpuka cobupaeTca NpeacTaBneHeM pg_stat_io.

3a noapobHoW MHPopMaL e 06 aTUX MeTpuKkax oBpaTuTech K opuLuanbHom
AOoKymeHTaummn Postgres Pro no pg stat bgwriter M pg stat io.

o PostgreSql checkpoints count: onepaumu ¢ KOHTPOMBHBIMKU TOUYKaAMK 32
cekyHzy B 6ase AaHHbIX. JIOCTYMHbIE METPUKH:

o Scheduled checkpoints: kon1MuecTBo 3annaHMpPoBaHHbLIX KOHTPOMBbHbIX
TOYeK, BbIMOSIHEHHbIX U3-3a TaiiMayTa. 3annaHMpoBaHHbIE KOHTPOSbHbIE
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TOYKM MOTYT NpoMycKaTbCA Npu 6e3nencTBUM cepBepa ¢ MOMEHTA
nocneaHen KOHTpOl'IbHOﬁ TOYKK. YUMTbIBAIOTCA KaK BbINOJIHEHHbIE, TaK U
nponyLieHHble KOHTPOJIbHbIE TOYKN. Ota MeTpUKa COOTBEeTCTBYEeT CTOJ'|6L|y
num_timed MNPEACTABNEHUA pg_stat_checkpointer.

o Requested checkpoints: koMuecTBo 3anpoLLeHHbIX KOHTPOSTbHBIX TOYEK,
KOTOpble ObINK BbINOSHEHbI. JTa MEeTpHUKa COOTBETCTBYET CTOJ'I6L|,y
num_requested NPEACTABNEHUA pg_stat_checkpointer.

3a noApobHON MHDOPMaLMe 06 aTUX METPUKax 0BpaTUTECh K 0dPHULMaTTbHOMN
AoKymeHTauuu Postgres Pro no npeacTaBneHnio pg_stat checkpointer.

PostgreSql checkpoints write/sync: Bpema 3a cekyHAy, B Te4EHUE KOTOPOrO
q)aVIJ'IbI 3anncbiBarincb U CUHXPOHU3NPOBATUCh NMPU BbIMOJTHEHUU KOHTPOJTbHbIX
Touek B 6ase AaHHbIX. JJOCTYNHbIE METPHKU:

o Checkpoint write time (s): Bpema B cekyHaax, 3aTpayeHHOe Ha 3an1cb
CI)aVIﬂOB Ha AUCK NMPU BbINOSTHEHUU KOHTPOJbHbIX TOYEK U TOYEeK
nepesanycka. 91a METPHUKA COOTBETCTBYET CTONOLY write time
npeacTaBfeHnA pg_stat_checkpointer.

o Checkpoint sync time (s): Bpems B cekyHZax, 3aTpayeHHoe Ha
CMHXPOHM3aLM0 GanoB C AUCKOM NPU BbIMOSTHEHWUM KOHTPOSbHbLIX TOUEK W
TOYeK nepesanycka. OTa MeETpHUKa COOTBETCTBYET CTONOLY sync_time
npeacTaBfeHUA pg_stat_checkpointer.

3a noapobHoi MHdopmaLnen 06 3TUX MeTpUKax oBpaTuTech K oduLMUanbHOMU
AOKyMeHTauuu Postgres Pro no npeacTaBneHunto pg stat checkpointer.

PostgreSql Instance: events: onepauuu ¢ codbITAMK 3a CekyHAay B 6ase
AaHHbIX. JJOCTYMHbIE METPUKHU:

o Conflicts: KonnmuecTBo 3aNpPocoB, OTMEHEHHbIX M3-3a KOHPWKTA C
BOCCTaHOB/IEHWEM. KOHDNMKTLI MOrYT MPOMCXOAUTL TOMBKO Ha PE3EPBHbIX
cepBepax. Jta MeTpHUKa COOTBETCTBYET CTONOLY conflicts
NPeACTaB/IeHUs pg_stat_database. 3a NOAPOBHON MHPOPMALUEi O
KOHNMKTax obpatnTech K opuLManbHoi AokymeHTauuu Postgres Pro no
NPeACTaBMEHUI0 pg stat database conflicts.

o Deadlocks: KonnuecTBo B3aMMHbIX GNIOKMPOBOK. OTa MeTpHKa
COoOTBEeTCTBYET CTOI'I6L|y deadlocks NPeACTaB/IEHUA pg_stat_database.

o Rollbacks: kon1uecTBo TpaH3aKLuid, A1A KOTOPbLIX Oblf BEINOMHEH OTKAT.
OTa MeTpuKa CoOTBETCTBYET CTONOLY xact_rollback NPEACTaBNEHUA
pg_stat_database.

o Commits: KONIMYecTBO 3aPUKCMPOBAHHBIX TPAH3aKL M. DTa MeTpHKa
COOTBETCTBYET CTOJ‘IﬁLly xact_commit MPEACTABNEHUA pg_stat_database.

3a noapobHoi MHPopMaLmnen 06 aTUX MeTprKax oBpaTuTecb K opuLUanbHom
ZloKymMeHTauuu Postgres Pro no npeAcTaBneHnto pg_stat database.

PostgreSql: cache hit ratio: atoT rpaduk otobpaxaeTt meTpuky Cache hit
ratio, koTopan NokaswiBaeT NPOLEHT AaHHbIX, MOMYYEHHbIX U3 Kelua Bydepa 3a
ceKyHZy B 6ase AaHHbIX. OTa MeTpUKa OCHOBaHa Ha cTtonbuax blks hit U
blks_read NMPEACTABNEHUA pg_stat database U BbIYUCNAETCA CleAyOLUM
obpasom:

blks_hit / (blks_hit + blks_read)

3a noapobHoi uHdopmaumen o ctonbuax biks_hit U blks_read 0OpaTUTECH K
oduuManbHoi AokymeHTauuu Postgres Pro no npeactasneHuto
pg _stat database.

PostgreSql temp: bytes written: 3101 rpaduk oTobpaxaeT MeTpuky Bytes
written, KOTOpaA noxkasbiBaeT 006bEM AaHHbIX, 3aNMCaHHbIX BO BPEMEHHbIE
¢daiinbl 3anpocamu 3a cekyHzy B 6ase AaHHbIX. YUMTHIBAHOTCH BCE BPEMEHHbIE
dainbl, BHe 3aBUCMMOCTM OT MPUYMHBI X CO3AAHUA M 3HAYEHWUA NapameTpa
log temp files. Ota MeTpKuKa CooTBETCTBYET CTOﬂéLly temp_bytes
npeacrtaBneHnd pg_stat_database.

3a noapobHoOM MHDOpMaLMer 06 aToi MeTpuke 06paTUTECH K 0dHULMaNbHOM
AoKymeHTauumn Postgres Pro no npescTaBneHuio pg stat database.

PostgreSql temp: files created: atoT rpaduk otobpaxaet meTpuky Number
of files, KoTOpasa NnokasbiBaeT KOSMYECTBO BPEMEHHbLIX PanoB, CO3AaHHbIX
3anpocamu 3a cekyHay B 6ase AaHHbIX. YUMTLIBAOTCH BCE BPEMEHHbIE aWsbl,
BHE 3aBMCMMOCTM OT NMPUYMHBI UX CO3AaHUA (COPTUMPOBKA, XELUMPOBAHUE) 1
3HAYeHus napameTpa log temp files. OTA METPUKA COOTBETCTBYET CTONOLY
temp_files MPEACTABNEHUA pg_stat_database.

3a noapobHo MHdopmaLuen 06 aTon MeTpuke obpaTuTech K oduLManbHOMR
ZOKyMeHTauuu Postgres Pro no npeAcTaBneHUIo pg_stat database.
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« PostgreSql archive command: onepauun apxusuposanua dannos WAL 3a
cekyHzy B 6a3e faHHbIX. JIOCTYMHbIE METPUKH:

o WAL segments archived: konimuectBo apxusupoBaHHbix dainnos WAL.
Ora MeTpuKa CooTBeTCTBYeT CTOJ'I6L|,y archived_count NpeACTaBeHNA
pg_stat_archiver.

o WAL segments archive failed: konimyectBo HeyaayHbIX NOMNLITOK
apxvBupoBaHus ¢ainos WAL. O1a MeTpuKka COOTBETCTBYET CTONOLY
failed_count NPeACTaABNIEHUA pg_stat_archiver.

3a noapobHoi MHPopMaL e 06 3TUX MeTPHUKax oBpaTUTech K opuLUanbHoM
AOoKymeHTaummn Postgres Pro no npeacTaBneHunio pg_stat archiver.

o PostgreSQL WAL write speed: a70T rpaduk otobpaxaeT meTpuky WAL
generated, koTopas nokasbiBaeT 06bEM WAL B 6aiitax, creHepupoBaHHOro 3a
cekyHAay B 6ase AaHHbIX. OTa METPUKA COOTBETCTBYET CTONOLY wal bytes
npeacTtaBfieHnA pg_stat_wal.

3a noapobHOM MHDOpMaLMer 06 aToi MeTpuKe 06paTUTECH K 0dHULMaNbHOM
AOKymeHTauumn Postgres Pro no npescTaBneHuio pg stat wal.

Bbl MOXETE BbINOMHUTL CrEAYHOLLME AEACTBUA C MOMOLLbLIO 3HAUKOB B NPaBOM
BEPXHEM YTy rpaduKOB MAaHWPOBLUYMKA:

o YTOO6bI MOCTPONUTL OTUET C NMOMOLLbIO rpaduka, HaxmuTe BoibpaTb nepron
AnA oTyeTa. 3a noApoBHOW UHDOPMaLIMEN O NOCTPOEeHUM OTYETA 0BpaTUTECH
K pasaeny OTYéThI.

o UT00bI COpOCUTL BEIBOP Neprosia BPEMEHH MPU NOCTPOEHUU OTYETA, B NPaBOM
BEpPXHEM yrny rpaduka Haxmmute CpocuTb.

o UT00bI CKauaTb rpaduk B popmMate PG, B NPABOM BEPXHEM Yy rpadpuka
HaxmuTe Save as Image.

PacnucaHua nosyyeHus Bbl6OPOK

B aToM pasaene onucaHo, Kak ynpasnATe pacnMcaHuaMM NonyyYeHns BolBOPOK, 1
npUBeAEHbI CeayoLwnUe UHCTPYKLUK:

CosfaHue pacnucaHuvs nonayyeHua BolGopok

MpocMoTp pacnucaHnii nonyyYeHrs BuIBOPOK
PefakTvpoBaHue pacnucaHvs nonyyeHua BolGopok
BbinonHexnve pacnucaHua nonyyYeHvs BbiIBOPOK
JeaKkTMBauma 1 akTUBauWs pacnucaHna NonayYyeHuns BolOOpPoK
Ynanenve pacnucanus nonyyeHunsa BelGOpok

CosgaHne pacnucaHua noJsiy4eHHA Bbl6OPOK

Mepen BbINONHEHWEM 3TOW NPOLEAYPbl HY)XXHO cAenaTtb creaytoLee:

o Co3saanTte ak3emMnasp.
o CospaiTte 6asy AaHHbIX.

o Cospaiite cepep NPODUANPOBLLMKA.

YTobbl co3aaTb pacnucaHue nonyyeHus BolOOPOK, BEIMOMHUTE CcrieaytoLlime
AencTBuA:

1. MNepenanTe K pacnMcaH1aM nonyyeHus BbIOOPOK OAHUM U3 CreayHoLmMX
crnoco6os:

o Yepes pasagen MOHUTOPHHra:

1. B pasaene YNPABJIEHUE HaBuraunMoHHOW naHenu nepenante Ha
ctpaHuyy MoHuTopuHr — Mpodannep — PacnucaHue.

2. BbibepuTe ak3emnnsap, B KOTOPOM HEOOXOAMMO CO3aaTh pacnucaHue
nosy4YeHua BoIBOPOK, M3 BbINaAatoLLero cnvcka dK3emMnnap.

o Yepes pasaen HaCTPOMKM KOHKPETHOrO aK3emnnapa:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenante Ha
ctpaHuyy UHdpacTpykTypa — DK3eMnnapsbl.

Ortobpasutca Tabnuua aK3eMnnAapos.

2. HaxmuTe Ha umA 3K3emMnnapa, B KOTOPOM HEOBX0AUMO Co3aaTb
pacnucaH1e nonyyeHus BbIGOPOK.

Orto6pasutca cTpanuua O63op.

3. B pasnene AETAITU SK3EMIMITAPA HaBvrayvoHHOM NaHenu
nepevanTe Ha ctpanuuy Mpodannep — PacnucaHue.
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Otobpasutcs Tabnuua pacnucaHuii nosyyeHusa BbIGOPOK.
2. B npaBom BepxHem yrny cTpanuubl HaxvnTe CO3OATb 3ALAYY.
OTKpOeTCA OKHO CO3AaHNUA pacrucaHus Nony4YeH1s BolIGOPOK.

3. YKaxuTe noapobHyto MHGOPMaLMIO O HOBOM pacriucaHum nonyyYeHns BolGOpoK
(NnoMeueHHble 3BE3A0YKOM NapaMeTpbl ABAAITCA 06A3aTENbHBIMM):

o Ha3sBaHue: yHVKabHOE UMSA pacrnncaHus nonyyeHus BolOOPOK.

o 3apaTb BbIMONHEHWE CroN-CTPOKOM : MO3BOMAET ONMUCaTb MHTEPBAn
BpPeMeHU Ans NosyYeHua BbIOOPOK B popmMarte crontab. [10 ymMonyaHuto
3TOT NepekntoyaTenb AeaKTMBUMPOBaH. ECnv oH akTMBMpOBaH, B nose
BbinonHeHue BBeAUTE CTPOKY B popMate crontab.

o MnaHMpoBaHWe 3aaauu: TMN pacnucaHns noslyyeHus Bel6OpoK. SToT
napameTp LOCTYNEH, TOMbKO €CNK Bbl IeaKTMBUMPOBAsM NepektoyaTernb
3agaTb BbINOMHEHUE CrON-CTPOKOKW . BO3MOXHbIE 3HAYEHMA:

= OTnomeHHoe No BpeMeHHu: OyaeT nonyyeHa ofHa BbiBopka B
KOHKPETHYHO AaTy 1 BpemA. [1na a10oro 3HaveHuna B nosie Bpema
YKaXWUTe AaTy u Bpems.

= [lo pacnucaHuio: nonyyeHne BbIGOPOK ByAeT NPOMCXOANTH C
KOHKPETHLIM MHTEPBANOM BPEMEHU. [I/1fl 9TOr0 3HAYEHUA YKaXM1Te
cneaytoLme napameTpbi:

(] MHTepBaﬂZ €4UHUL bl UBMEPEHNA nHTepBasia BPDEMEHMH. BoamoxHble
3Ha4yeHunA:

s MuHyTbI. 3TO 3HaUEHWE NO YMOMYAHWIO.
s Yachl.
s OHn.

= [MoBTOpPATL KamAble: HTEPBAST BPEMEHU ANA NONyyYeHUA BbIOOPOK
no MUHyTaMm M yacam. OTOT napameTp AOCTYMNeH, TOMLKO ecrnu
Bbl6panu MuHyThI U Yackl 13 BeinagatoLlero cnucka Mo
pacnucaHuio.

= JIHM BbINOJIHEHHUA: YKa3bIBAET, MO KaKUM AHAM CrieayeT nosnydatb
BbIOOPKHM.

o Hauatb # MoBTOPATL A0: AaTa U Bpemsa Havana U OKOHYaHWA NonyveHuns
BbIBOPOK MO pacnucaH1to. OTH napameTpbl AOCTYMHbI, TOMLKO EC/A Bbl
aKTMBMpOBaNyM nepexoyaTens 3aaath BbINOIHEHUE CrON-CTPOKOMW Wnu
Bbibpanu Mo pacnucaHuio ans napametpa NMnaHupoBaHue 3aaaun.

o Utorosasn cTpoka KpoH: CTpoka B popmate crontab, ONUCHIBAIOLLAA
MHTepBan BPeMeHU AnA noslyyeHus BolOOPOK. 3HaueHne NoAcTaBnAeTCs
aBTOMaTUYECKU. DTOT NapameTp AOCTYMNEH, TONbKO ecrn Bbl Bbibpasnu Mo
pacnucaHuio AnA napamvetpa NnaHMpoBaHue 3apauv.

o Ba3sa paHHbIX: 6a3a AaHHbIX, Ans KOTOpoW ByaeT nonyyeHa BoiBoOpKa.

o CepBep: cepBep NpodPUIMPOBLLMKA, B KaTasior KOToporo ByzeT nomelleHa
BblOOpKa.

o skip_sizes: ykasbiBaet, crneayet 5 NponycTuts c6op pasmepos
OTHOLLUEHWUH npuv nonyyeHuu BbIGOpKM. Bo3MOXHble 3HaUYeHus:

= true: c6op pasmMepoB OTHOLLEHWI ByAeT NPOMyLUEH NP NoMyYeHnn
BbIOOPKU.

= false: c6op pasmepoB OTHOLLEHHII He ByAeT NPONyLUEH NPKU NOMYUYEHUH
BbIOOPKU.

4. Haxvmmte COXPAHUTD.

Pacnucanue nonyyeHua Bbl6opok ByaeT cosnaHo 1 nossuTcA B Tabnuue
pacnucaHuii BbIGOPOK.

MpocmoTtp pacnucaHuii NosayYeHUs Bbl6OPOK

Y1o6bl NPOCMOTPETL pacnucaHna nonyyYeHns BbIOOPOK, BLINMOHUTE Crieaytolne
AencTBuA:

1. MNepenanTe K pacnucaH1aM nosy4eHua BbIGOPOK OAHWM U3 CreayHoLLMX
cnoco6oB:

o Yepes pasaen MOHUTOPUHra:



1. B pasaene YINPABJNEHUE HasurayMoHHOM naHenu nepenante Ha
ctpanunyy Monutopunr — Mpodannep — PacnucaHue.

2. BblbepuTe aK3emnnap, B KOTOPOM HEOBXOAUMO MPOCMOTPETb
pacnucaHu1s nonyyeHusa BbIGOPOK, U3 BbiNadatoLLero crnucka
Axsemnnap.

o Yepes pasagen HaCTPOMKM KOHKPETHOrO aK3emnniapa:

1. B pasaene YNPABJIEHUE HaBuraunMoHHOW naHenu nepenante Ha
ctpaHuly UHdpacTpykTypa — SK3eMnnapbl.

Otobpasutcs Tabnuua aK3eMnnApos.

2. Haxmute Ha umA aK3emMniapa, B KOTOPOM He0OX0AMMO NPOCMOTPETb
pacnucaHua nonyyeHns BbIGOPOK.

Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SKIEMIMAPA HaBurayMoHHOM naHenu
nepenanTe Ha ctpanuly Mpodgannep — PacnucaHue.

Otobpasutcs Tabnuua pacnucaHuii nosyuyeHusa BIGOPOK CO CeayoLUMM
cronéuamu:

o 3apaua: yHuKanbHOe UMA pacnucaHua noslyyeHns BolOOPOK. 3HAYEHUA B 3TOM
cTonbue MOXHO PpUNLTPOBATL M COPTUPOBATL C MOMOLLbIO COOTBETCTBYHOLLMUX
3HAYKOB.

o DK3EeMNAAP: 3K3EMMNAP, B KOTOPOM CO3L4aHO pacrnucaH1e nonyyeHus
BbIOOPOK.

« Basa paHHbIXx: 6a3a AaHHbIX, ANA KOTOPOK nonyyaroTcs BeIOOPKU. 3HaueHus B
3TOM CTONBLE MOXHO GUILTPOBATL U COPTUPOBATL C MOMOLLbIO
COOTBETCTBYIOLMX 3HAUKOB.

o PacnucaHue: cTpoka B popmarte crontab, ONUCHIBAtOLLAA MHTEPBAST BPEMEHH
ANA NonyYeHnA BbIBOPOK.

o Monb3oBaTenb: Nonb3oBaTesb, KOTOPLIA CO3Aan pacnucaHue NonyyYeHus
BbIOOPOK. 3HAUEHMA B 3TOM CTONOBLE MOXHO UILTPOBAaTL U COPTUPOBATHL C
MOMOLL{bIO COOTBETCTBYHOLLMX 3HAYKOB.

o JleVCTBHUA: AEWCTBMUA, KOTOPbLIE MOXHO BbIMOMHUTL C pacnMcaHneM nonyyeHus
BbI6OPOK. 3a noapo6HON MHdOPMaLMen 0 AENCTBUAX C pacnUCaHUAMM
nony4eH1A BbIBOPOK 06PaTUTECH K APYrM MHCTPYKLMAM B 3TOM pasaerne.

C Tabnuuei pacnucaHuit NonyyeHnsa BolOOPOK MOXXHO BbIMOMHWTL CreaytoLime
AencTBuA:

o YUT0ObI M3MEHUTL LUMPUHY CTONBLA, NOTAHUTE €ro rpaHnLy C MOMOLLLIO MbILLW.

o YT06bl N3MEHWUTL NOPFAAOK 0TOBPaXKEHUA CTONBLOB, B NPaBOM BEPXHEM YTy
Tabnuubl Haxvute PEJAKTUPOBATD, nocne yero B MeHo nepeTalyure
“MeHa cTo16L0B C MOMOLLbLIO MbiluK. CTonbel, UMsA KOTOPOro oTobpaxaeTcs
BbILLIE BCEX B MEHI0, ABMIAETCA NEpBLIM B Tabnuue.

o YT0ObI CKPbITb UMK NOKa3aTh CTONOLbI, B MPABOM BEPXHEM YIIy CTpaHuLbl
HaxvnTe PEOJAKTUPOBATD, nocne yero B MEHIO AEAKTUBUPYITE UK
aKTUBMPY#iTE NepeksroyaTesiv paaoM ¢ UMeHaMu cTon6LoB.

o YUT06bI 06HOBUTL TABNULY, B NPABOM BEPXHEM YTy CTPAHULbI HAXKMUTE

~
O6HOBUTL AaHHble *~ .
o YT0BLI COPOCHTL BCE PUMLTPLI, B MPABOM BEPXHEM Yry CTPaHULibl HAXMUTE
C6pocutb pUnbTPLI.

Pe,qanmposal-me pacnucaHna nosy4yeHusa Bbl60p0l(

UTo6bl 0TpesaKTpoBaTh pacnucaHue nonyyeHna BbiGOPOK, BbIMOMHUTE
cneaytoLime AenCTBuA:

1. MNepenanTe K pacnucaHuaM nony4eHua BolOOPOK OAHUM U3 CreayHoLLmMX
cnoco6oB:

o Yepes paszaen MOHUTOPUHra:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenante Ha
ctpanunyy Monutopunr — lMpodainep — PacnucaHue.

2. BbibepuTe aK3emnnAp, B KOTOPOM CO3AaHO pacnucaHue nonyyeHuns
BbIOOPOK, 13 BbiNazatoLLero crnucka dKk3emnnap.

o Yepes pasznen HaCTPOMKK KOHKPETHOrO aK3emnsapa:

1. B pasaene YNPABJIEHUE HaBuraunMoHHOW naHenu nepenanTe Ha
cTtpaHuuy UHppacTpykTypa — K3eMnafApbI.

Oto6pasnTca Tabnuua aK3emnAapoB.



2. HaxmuTte Ha MMA 3K3eMnnapa, B KOTOPOM CO3AaHO0 pacnucaHue
nosny4YeHunn BbIBOPOK.

Ortobpasutca ctpaHuua O630p.

3. B pasaene AETAJNU SK3EMIMIAPA HaBurayMoHHOM naHesnu
nepenauTe Ha ctpanuuy Mpodannep — Pacnucanue.

Oto6pasuTca Tabnuua pacnucaHui nomyyeHns BolGOPOK.

2. HaxmuTe Ha 3Ha4YOK TPEX BEPTUKANBbHBIX TOUEK P PenaktupoBaTtb pALOM
C pacnucaHuem nosnydyeHus BolGOPOK, KOTOPOE HEOBXOAUMO OTPEAAKTMPOBATh.
OTKpPOETCA OKHO PelaKTUPOBaHMA PACNMCAHUA NOMyYeHNs BblOOPOK.

3. MameHWTe napameTpbl pacnucaHua nonyyeHns BolGOPOK.

4. Haxmunte COXPAHUTD.

PacnucaHue nonyyerns BoIGOPOK ByaeT 0TPEeAaKTUPOBAHO, U3MEHEHNA
oTobpasaTca B Tabnuue pacnucaHuin nony4yeHus BbiGOPOK.

BbinosnHeHue pacrnncaHus nosnyyeHns Bbl60poK

Pacnucanue nonyyeHns BbIOGOPOK MOXHO BbINOSHATL BPYYHYtO, YTOObI
He3aMeANnnTeNIbHO HauaTb Noy4YeHne BIOOPKU.

Y106bl BLINOMHUTL pacnucaHne nonyyeHns BblOOPOK, BLINMOIHUTE Crieaytolmne
AencTBuA:

1. MNepenanTe K pacnucaH1aM nosy4eHua BbIGOPOK OAHWM U3 CrieAyHOLLMX
cnoco6oB:

o Yepes pasaen MOHUTOPUHra:

1. B pasaene YINMPABJNEHMUE HasurayMoHHOM naHenu nepenante Ha
ctpanunyy Monutopunr — Mpodannep — PacnucaHue.

2. BbibepuTe ak3emniiap, B KOTOPOM CO3AaHO pacnucaHne nonyyeHus
BbIOOPOK, 13 BbiNazatoLLero crnucka dKk3emnnap.

o Yepes pasaen HACTPOWKM KOHKPETHOTO SK3emnnapa:

1. B pasaene YMNMPABJIEHUE HasurayMoHHOM naHenu nepenante Ha
cTtpanuly UHppacTpykTypa — K3eMnnfapbI.

Oto6pasuTca Tabnuua aK3emnaAapoB.

2. HaxmuTte Ha MMA 3K3eMnnapa, B KOTOPOM CO3AaHO0 pacnucaHue
nosy4YeHuna BbIBOPOK.

Orto6pasutca cTpanuua O63op.

3. B pasaene AETAJIU SK3EMMIAPA HaBurayMoHHOM naHesnu
nepevauTe Ha ctpanuuy Mpodannep — Pacnucanue.

Oto6pasuTca Tabnuua pacnucaHuit nomyYyeHus BolGOPOK.
2. HaxmuTe Ha 3HaYOK TPEX BEPTMKAsbHBIX TO4eK *  — BbIMOAHWTL PAAOM C
pacnucaHvem nonyyeHua BbiGOPOK, KOTOPOe HEOOXOAMMO BbINOMHUTD.

HauHéTca BbINonHeHWe pacnucaHusa nonyyeHun BolGOpoK. Bribopka OyaeT
nosnyyeHa 1 nosasuTcA B Tabnuue BoIOOPOK.

JeaktuBaymua u aktTuBayma pacnucaHnA nosy4yeHusa Bbl60pOK

Pacnucanue nonyyeHna BbIGOPOK MOXHO AeaKTUBUPOBATb, YTOOLI BPEMEHHO
NPUOCTaHOBMUTL Nosy4eHne BbIBOPOK. Mo ymMonyaHuio pacnucaHusa nonyyeHun
BbIGOPOK aKTUBMPOBaHbI.

YTo6bl AeaKTUBMPOBATL WUIIM aKTUBMPOBATb pacnvcaH1e nosy4YeHns BelOOPOK,
BbINOMTHUTE CreaytoLne AeNCTBUA:

1. MNepenanTe K pacnucaH1aM nosy4eHua BbIOOPOK OAHWM U3 CreayHoLLMX
cnoco6oB.::

o Yepes pasaen MOHUTOPUHra:

1. B pasaene YINMPABJNEHUE HasurayMoHHOM naHenu nepenante Ha



ctpanunyy Monutopunr — Mpodannep — PacnucaHue.
2. BbiBepuTe aK3eMnIAp, B KOTOPOM CO3JaHO pacnucaHue nosyyeHus
BbIOOPOK, 13 BbiNazatoLLero crnucka dKksemnnap.

o Yepes pasaen HACTPOWMKM KOHKPETHOTO SK3emnapa:

1. B pasaene YMPABJIEHUE HasuraynMoHHOM naHenu nepeiante Ha
cTtpanuly UHppacTpykTypa — K3eMnnfapbI.

Oto6pasuTca Tabnuua aK3emMnaAapoB.

2. HaxmuTte Ha MMA 3K3eMnnapa, B KOTOPOM CO3AaHO0 pacnucaHue
Mosy4YeHusn BblIBOPOK.

Orto6pasutca cTpanuua O63op.

3. B pasaene AETAJTU SK3EMMIAPA HaBurayMoHHOM naHesnu
nepenavTe Ha ctpanuuy Mpodgannep — PacnucaHue.

Oto6pasuTca Tabnuua pacnucaHuit nomyyeHus BolGOPOK.
2. HaxmuTe Ha 3HauYOK TPEX BEpPTUKasIbHLIX ToueK °  — JleakTMBUPOBATb UMK

AKTMBUPOBATb PAAOM C pacn1caH1MeM nosyyeHusa BbiBOPOK, KOTopoe
HeoBX04MMO AeaKTUBMPOBATL UITM aKTMBUPOBATD.

Yaaneuune pacnucaHus nonyyeHns BbI60pOK

NPEAYNPEXOEHUE
Mocne ynaneHus pacnucaHua nony4YeHns BbIBOPOK HeMb3A BOCCTAHOBUTD.

Mpu yaaneHun pacnucaHus nonyyeHua BbIOOPOK He yAanATCA NOMyYeHHbIE MO
3TOMY pacnucaHmio BbIGOPKH.

Yto6bl yaanuTb pacnicaHue nonyyeHus BbIGOPOK, BbIMOMHUTE creaytoLlue
AencTBuA:

1. MNepenanTe K pacnucaHnaM nonyyeHna BbIOOPOK OAHWM U3 ClEAYHOLLMX
cnoco6oB:

o Yepes pasaen MOHUTOPUHra:

1. B pasaene YINPABJNEHUE HasurayMoHHOM naHenu nepenante Ha
ctpanunyy Monutopunr — Mpodannep — PacnucaHue.

2. BbibepuTe aKk3emnnisap, B KOTOPOM CO3AAHO pacnucaHne nonyyeHus
BbIOOPOK, 13 BbiNazatoLLero crnucka dKk3emnnap.

o Yepes pasaen HACTPOWKM KOHKPETHOTO SK3emnnapa:

1. B pasaene YMNMPABJIEHUE HasuraymMoHHOM naHenu nepeiante Ha
ctpaHuly UHdpacTpykTypa — DK3eMnnapsbl.

Oto6pasnTca Tabnuua aK3emMniAapoB.

2. HaxmuTe Ha MMA 3K3eMnnapa, B KOTOPOM CO3AaHO pacnucaHue
Mosy4YeHunn BblIBOPOK.

Orto6pasutca cTpanuua O63op.

3. B pasaene AETAJU SK3EMMIAPA HaBurayMoHHOM naHesnu
nepenanTe Ha ctpanuyy Mpodgannep — PacnucaHue.

OtobpasnTca Tabnuua pacnucaHuii NomyyeHnsa BolOOPOK.

2. HamuTe Ha 3HAUOK TPEX BEPTUKAsLHLIX TOYEK ~  — YAanuThb pAAOM C
pacnucaHveM nonyyeHua BelOOPOK, KOTOpoe HeOOX0AWMO yAANUTb.
OTKpOoeTCA OKHO yAaneHusa pacnucaHua nosyyeHns BblOOPOK.

3. Haxmute YOAIIUTD.

PacnucaHue nonyuyeHvs BolOOpPOK ByaeT yaaneHo v nepectaHeT oToOpaxaTbcs B
Tabnuue.

OTUétnl

B aTOM paszene onvcaHo, Kak ynpasnaTe 0TYETaMu, U NPUBELEHLI CrieaytoLine
MHCTPYKLWH:



[MocTtpoeHve oTyéTa
[NocTpoeHune oTyéTa ¢ NOMOLLbH rpadurKa NPOPUINPOBLLMKA

HQOCMOTQ BCEX NOCTPOEHHbIX OTYETOB
[MpocMOTp 1 ckauMBaHME KOHKPETHOrO OTYéTa

Ynanexve oT4éTa

PeKOMeH,ClyeTC‘Fl npeasapuTeibHO 03HaKOMUTLCA C AOCTYMHbIMU rpadrKamMmm

NPOPUNMPOBLLKKA.

Moctpoerue oruéra

Mepes BbINOSIHEHWMEM 3TOM MPOLEAYPbl HYXHO cAenaTh crieaytoLlee:

Cospaite ak3emMnasAp.

Cospaiite 6a3y AaHHbIX.

CospainTte cepBep NPObUAMPOBLUMKA.
I'Ionque Kak MWUHUMYM ABe BbléogKM.

YTo0bI NOCTPOUTb OTYET, BbINOMHUTE cneaywouiune AenCTBuA:

1. MNepenanTe K NOCTPOEHUIO OTYETA OLHUM U3 CIIeAYHOLLMX CNoCcOBOoB:

o Yepes pasnen MOHUTOPHHIA:

1. B pasaene YNPABJIEHUE HaBuraumoHHOW naHenu nepenante Ha
ctpaHuly MonuTopuHr — Mpodannep — MocTpoeHue oTueTa.

2. BblbepuTe aK3emnaap, B KOTOPOM HEOOXOAUMO NOCTPOUTL OTUET, U3
BbiNaAaroLLero cnucka dK3emnnap.

o Yepes paszaen HaCTPOWKM KOHKPETHOrO aKk3emnnapa:

1. B pasaene YMNPABJEHUE HaBuraunoHHOM NaHenu nepenante Ha
ctpaHuly UHdpacTpykTypa — DK3eMnnapbl.

Otobpasutca Tabnuua aK3eMnAapos.

2. HaxmuTe Ha MMA 3K3eMnnapa, B KOTOPOM HEOBXOAUMO NOCTPOUTL
OTYET.

Orto6pasutca cTpaHuua O63op.

3. B pasaene AETAJITU SKIEMIMITAPA HaBvrayvoHHOM naHenu
nepenavTe Ha ctpanuuy Mpodannep — MocTpoeHue oTyeTa.

2. YKkaxuTe noapoOHyto MHPOPMALMIO O HOBOM OTYETE (MOMEUYEHHbIE 3BE3A0UKOM

napameTpbl ABNAKTCA 06A3aTeNbHBIMM):

o Ba3sa gaHHbIX: 6a3a JaHHbIX, ANA KOTOPOW ByAeT MOCTPOEH OTUET.

o CepBep: cepsep NPodUIMPOBLUMKA, B KaTanor KOTOPOro NOMELLEHbI
BbIOOPKY.

o OTueT: dopmat nepuosa BPEMEHU, KOTOPbIA ByAET NOKPLIBATL OTYET.
Bo3MoXHbIe 3HauYeHHA:

= Mo cHUMKam: oTuéT ByaeT NoKpbIBaTL NEPUOS BPEMEHW MEXAY ABYMS
BblGOpKamu. TO 3HAUEHME MO YMONUYAHUIO.

= [o BpemeHu: oTUET ByaeT NoKpbIBaTb NEPUOS BPEMEHW MEXAY ABYMS
naramu.

o Tun: Tvn oTuyéta. Bo3MOXHbIE 3HAYEHHUA:

« CTaHAapTHbIW: NPefOCTaBNAET CTATUCTUKY MO Harpyske 6asbl JaHHbIX
3a yKasaHHbI Nepruoa BpeMeHU. OTO 3HAUEHWE MO YMOYaHHIO.

s JIndpdepeHunanbHbIi: NPeAOCTaBNAET CPABHUTENBHYIO CTATUCTUKY
no Harpyske 6asbl AaHHbIX 32 ABa yKasaHHbIX Neproaa BPEMEHHU.

o WUHTepBan unv UHTepBan 1 v UHTepBan 2: nepuoa BPEMEHU, KOTOPbIN

GyneT nokpbiBaTh 0TYET. DopMaT Neproaa BPEMEHMU 3aBUCUT OT 3HAUEHMA,
KoTopoe Bbl BoiBpanu B pasaene OTueT:

= Ecnv Bbl BbiBpanu Mo CHUMKaM, YKaXnUTe HauyanbHYH U KOHEYHYIO
BbIOOPKK.

= Ecnv Bbl BoiBpanu Mo BpeMeHH, yKaxnTe HauyanbHYH 1 KOHEYHYIO
Zaty v Bpems.

3. Haxwvute COOPMUPOBATb OTYET.

OTuéT ByaeT NOCTPOEH W NoABUTCA B Tabnuue oTYEToB.



MocTpoexne oryéra c nomoLybto rpagrka NnPoPUINPOBLYUKA

OTUET TaKkKe MOXHO NOCTPOMUTbL NPWU NPOCMOTPE rPadMKOB NPODUIUPOBLLIMKA.
OépaTMTe BHMMaHUe, YTO B 3TOM Clly4yae B KayecTBe nepunoaa BpeMeHu, KOTOprVI
6y,ueT NOKpbIBATb OTYET, HEBO3MOXHO MCMONb30BaTh nepuvoa BpeMeHu mexay
ABymA Bbl60pKaMM.

[Mepen BbINONHEHWEM 3TOW MPOLEAYPbl HY)XXHO cAenaTtb creaytoLlee:

Cospaite ak3emMnadap.
Cospaitte 6asy faHHbIX.
CospaiTte cepsep NPObOUAMPOBLUKKA.

MonyunTe KaK MUHUMYM [iBe BblOOPKH.

UT0o6bl NOCTPOMTL OTUYET C NMOMOLLLIO rpadpuka NPOPUITMPOBLLMKA, BLINOMTHUTE
cneaywoume AencTBuA:

1.

9.

MepeianTe K rpadrkam NnaHMpPOBLLMKAa OAHUM U3 CrieayHoLLMX CrocoBoB:
o Yepes paszaen MOHUTOPUHra:
1. B pasaene YNPABJIEHUE HaBuraumMoHHOW naHenu nepenante Ha
ctpaHuyy MonuTopuHr — Mpodannep.
2. BuiBepuTe 3Kk3emnnsap, B KOTOPOM HEOOXOAMMO MOCTPOUTb OTUET, U3
BbiNaAaroLLero cnucka dK3emnnap.

o Yepes pasaen HaCTPOWKM KOHKPETHOrO aK3emnnapa:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenante Ha
ctpaHuly UHdpacTpykTypa — DK3eMnnapbl.

Ortobpasutca Tabnuua aK3eMnAapos.

2. HaxmuTe Ha MMA 3K3emnnapa, B KOTOPOM HEOOXOAUMO MOCTPOUTL
OTYET.

Orto6pasutca cTpanuua O63op.

3. B pasgene AETAITU SK3EMIMIAPA HaBvrayvoHHOM naHenu
nepevanTe Ha cTpanuuy MNpodannep.

. BbibepuTe 6asy AaHHbIX, AnA KOTOPOM HEOOXOAMMO NOCTPOUTL OTUET, 13

Bbinagarowero cnucka bA.

. BbibepuTe cepBep NpodHIMPOBLLMKA, B KaTasior KOTOPOro NOMELLEHbI

BbIOOPKM, M3 BbiNazaroLero crucka Cepeep.

. (HeobasatensHo) B none Mepuron ykaxuTte neproa BpeMeHH, 3a KOTOPbIi

HeobxoanMo 0To6pasuTb rpad vk NPOdUIMPOBLLMKA. ECnv Bbl He yKasbiBaeTe
3HaueHue, rpadP k1 NPODUIUPOBLLMKA OTOBpaKatOTCA 3a BCE BPEMS.

. Haxvmunte BbIBPATbD.

OtobpasaTca rpaduki NPoPUIMPOBLLMKA.

. B npaBom BepxHem yriy rpadpuka npodunmMpoBLLmMKa HaxmuTe BeibpaTb

nepuoa AanAa otyeta.

. YaoepxuBainTe KHOMKY MbILLK, MOCTe Yero Belbepute Ha rpaduke

NPOPUNMPOBLYMKA NEPUOA BPEMEHU, KOTOPLIM ByAET NOKPbLIBATL OTUET.

OTKpOGTCH OKHO NMOCTPOEeHUA oTuéTa.

. (Heo6nazatenbHo) YT00bl OTYET NPEAOCTABNAN CPABHUTENBHYH CTATUCTUKY MO

Harpyske 6asbl AaHHbIX 3a ABa YKasaHHbIX Nepuoaa BpeMeHH, HaXMUTE
BbIBPATb ELLE MEPUOA v nosTOpMTE Liar 7.

Haxmnte COOPMUPOBATD OTYET.

OTuéT ByaeT NocTPOEH M noABUTCA B Tabnuue oTYETOB.

lpocMoTp BCex NOCTPOEHHbIX OTYHETOB

YT06bl NPOCMOTPETH BCE MOCTPOEHHBIE OTUETHI, BEIMOMTHATE CreayroLvMe AeUCTBUA:

1.

MepeianTe K OTYETAM OAHUM W3 CrEAYOLLMX CNOCOBOB:
o Yepes pasaen MOHUTOPUHra:

B pasaene YNPABIEHUE HaBuraunoHHoOM naHenv nepenanTe Ha



ctpanunuy MonutopuHr — Mpodarnep — OTYeTHI.
o Yepes pasaen HaCTPOWMKM KOHKPETHOrO SK3emnnapa:

1. B pasaene YMNMPABJIEHUE HasuraymMoHHOM naHenu nepeiante Ha
cTtpanuly UHppacTpykTypa — K3eMnnfapbl.

Oto6pasuTca Tabnuua aK3emnAapoB.

2. HaxmuTe Ha MmA SK3emMniapa, B KOTOPOM HEOBXOANMO MPOCMOTPETh
BCE MOCTPOEHHbIE OTYETHI.

Orto6pasutca cTpanuua O63op.

3. B pasaene AETAJTU SK3EMMIAPA HaBurayMoHHOM naHesnu
nepenanTe Ha cTpaHuuy Mpodannep — OTUeTHI.

OtobpasnTca Tabnuua oTYETOB CO CrieAyoLWMMK cTonduamm:
o OK3eMNnAp: 3K3EMNAP, B KOTOPOM NMOCTPOEH OTUET.

o CepBep: cepsep NPodUIMPOBLLMKA, B KaTanor KOTOPOro NOMeLLEHbI BbIGOPKU.
3HaueH1A B 9TOM CTONOLE MOXHO COPTUPOBATh C MOMOLLbIO
COOTBETCTBYHOLLEro 3HauKa.

o BJ: 6a3a aaHHbIX, ANA KOTOPOW MOCTPOEH OTUET.
e CraTtyc: cTatyc otuéta. Bo3MOoXHble 3HaueHus:

o done: OTYET NOCTPOEH.
o pending: NPOMCXOAMUT NOCTPOEHME OTHETA.
o error: NPU NOCTPOEHWM OTHYETA NPOM3OLLIIA OLLIMOKA.

3HayeHWA B 3TOM CTOJ'I6L|e MOXHO COpTUpOBaThb C MNOMOLLbLIO
COOTBETCTBYHOLLEro 3Ha4Ka.

o Mepuon: nepvoa BpeMeHH, KOTOPbIM MOKPLIBAET OTYET.

o Hauano BbinonHeHuA 1 OKOHYaHKe BbINOMHEHUA: AaTa U1 BpemA Ha4yana u
OKOHYaHWA NOCTPOEHUA OTUETA. 3HaueHunA B 3TUX CTOJ'I6L|,aX MOXHO
COpTUPOBaThb C NOMOLLbIO COOTBETCTBYHLLNX 3HAYKOB.

o Monb3oBaTtenb: nonb3oBartens, KOTOprIZ NMOCTPOUN OTYET. 3HauyeHnA B 3TOM
CTOJ'IéLle MOXXHO COpPTMpPOBATb C NOMOLLbHO COOTBETCTBYHOLLIEro 3Ha4Ka.

o JleficTBUA: JEWCTBMUSA, KOTOPbLIE MOXHO BbINOSHUTL C OTYETOM. 3a NoAPOBHOM
MHbOPMaLMeR 0 AeHCTBUAX C 0TYETaMK 0BpaTUTECH K APYrM MHCTPYKLUMUAM B
3TOM pasgerne.

C Tabnuuei 0TYETOB MOXHO BbINOSHUTL CrieaytoLLue AeACTBUA:

o YT06bI N3MEHWUTL WMPHHY cTONBLA, NOTAHWUTE Ero rpaHuLy ¢ MOMOLLbIO MbILLIK.
o YUT06bI 06HOBUTL TABNULY, B NPABOM BEPXHEM YITly CTPAHULbI HAXKMUTE

~
O6HOBUTb AaHHble *~ .

ﬂpocmorp MU CKaynBaHHe KOHKPeTHoro oT4éra

YUTo6bl NPOCMOTPETL MMM CKayaTb KOHKPETHbIM OTUYET, BEINOSIHUTE Crieaytolme
aencTeua:

1. MNepenanTe K 0OTYETAM OAHUM M3 CrEAyHoLLMUX CNOCOBOB:
o Yepes pasaen MOHUTOPHHra:

B pasaene YNPABJEHUE HaBuraunMoHHoM naHenu nepenanTe Ha
ctpaHuly MoHuTopuHr — Mpodannep — OTUeThHI.

o Yepes pasaen HaCTPOMKM KOHKPETHOrO 3K3emnnapa:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenante Ha
ctpaHuyy UHdpacTpykTypa — DK3eMnnapsbl.

Ortobpasutca Tabnuua aK3eMnnAapos.
2. HaxmuTe Ha umA aK3eMnnAapa, B KOTOPOM NOCTPOEH OTYET.
Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMMIAPA HaBurayMoHHOM naHesnu
nepenanTe Ha ctpanuly Mpodgannep — OTUeTHI.



OtobpasnTca Tabnuua oTYETOB.

2. BbInonHuTe 0AHO U3 CreayowWwmnx AeNCTBUN:

o YT00bI NPOCMOTPETL OTUET, HAXMUTE NMpocMOTpeTb PALAOM C HUM.

OtobpasuTca cTpaHuya ¢ otyétomM. 3a noapobHoi MHpopmaLuei o

COAEePXUMOM OTUéTa 0BpaTMTECh K 0dULIMabHON JoKyMeHTauun Postgres
Pro.

o YTo6bl cauaTh OTUET, B MPABOM BEPXHEM YTy CTPAHWLbI HAXXMUTE
CKAYATb OTHYET.

OTuéT B popmaTe HTML CKAYaeTCA Ha NOKanbHOE YCTPOWMCTBO.
YnanerHune oruyéra

NPEAYNPEXAEHUE
[Mocne ynaneHus oTYETLI HEeNb3A BOCCTAHOBUTD.
UTto6bl yaanuTb OTYET, BbINOMHUTE Crieaytolve AeicTBuA:
1. MeperanTe K 0TYETaM OAHUM W3 CREeayHoLMX CNOCOO0B:
o Yepes paszaen MOHUTOPUHra:

B pasaene YNPABIEHUE HaBuraunMoHHOM naHeny nepenanTe Ha
ctpanunyy MonutopuHr — lMpodainep — OTYeThI.

o Yepes paszen HaCTPOMKK KOHKPETHOrO aK3emnsapa:

1. B pasaene YNPABJIEHUE HaBuraumMoHHOW naHenu nepenanTe Ha
cTtpaHuuy UHppacTpykTypa — K3eMnnfApbI.

Oto6pasnTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha UMS 3K3EMNAPA, B KOTOPOM MOCTPOEH OTUET.
Orto6pasutca cTpanuua O63op.

3. B pasaene AETAJITU SKIEMIMITAPA HaBvrayvoHHOM naHenu
nepenanTe Ha cTpanuuy Mpodannep — OTUeTHI.

OtobpasnTca Tabnuua oTYETOB.

2. HaxmuTe Yaanutb O pPALOM C OTYETOM, KOTOPbIA HEOOXOAUMO yAaUTh.
OTKpoeTcA OKHO yAaneHusa oTyéTa.
3. Haxwvute YOAIIUTD.

OtuéT ByneT yaanéH v nepectaHeT oToOpaxaTtbca B Tabnuue oTUETOB.

AyteHTUdMUKaLMA

PPEM nossonaeT npocmarpusaTb Npasuia ayTeHTUPUKaLMmM No UMeHH y3na
(host-based authentication; HBA) aksemnnapa 1 pegakruposarts vx. [pasuna
3aaatotcA B pamnse KoHOUrypaumum pg hba.conf.

MpocmoTp npaBun ayTeHTUdUKALUN

YTo6bl NPOCMOTPETL NpaBuia ayTeHTUdUKALWUK, BLITIOSNIHUTE crieaytoLue
OencTBuA:

1. B pasaene YMNPABJIIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasuTca Tabnuua aK3emMnaAapoB.
2. HaxmuTe Ha vmA aksemnnapa.
Ortobpasutca ctpaHuua O63op.

3. B pasnene AETAJIU SKIEMIMIAPA HaBuray1MoHHOM naHenu nepenanTe Ha
cTpaHuly AyTeHTUdUKaLuAa.

Oto6pasntca Tabnuua ¢ uHbopmaLmein U3 danna KoHPUrypaumm pg_hba. conf CO
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crneayroLmmu ctonbuamu:
o Tun: TN noaKNtoYeHUA. Bo3MOXHbIe 3HAYeHWA:

local

host
hostssl
hostnossl
hostgssenc

0o 0 0 o o o

hostnogssenc

o Ba3a paHHbIX: CMMCOK MMEH 6a3 aHHbIX, K KOTOPBIM NPUMEHAETCA NPaBuIIo
ayTeHTUdMKaLMK. 3HaYeHUe all 03HAYaeT, YTO NPaBKUII0 NPUMEHAETCH KO
Bcem 6asam JaHHbIX.

o Monb3oBaTenb: CMMCOK MMEH MOMb30BaTENeH U rpynn, K KOTOPbIM
NPUMEHAETCA NPaBUIIO ayTEHTUdUKALMMU. S3HAYEHME all O3HAYAET, YTO
npaBuKsI0 NPUMEHAETCA KO BCEM MOMb3oBaTeNnaM.

o Anpec: ceTeBOM aapec (Mnv aapeca) KIMEHTCKOM MaLLWHbI, K KOTOPOK
NPUMEHAETCA NPaBuI0 ayTeHTUPUKaLMUK. DTO NOME MOXET COAePaTb UMA
KomnbtoTepa, AvanasoH IP-aapecoB nnu o4HO U3 KIKOYEBBIX COB. 3HayYeHne
all 03HAYaeT, YTo NpPaBWIIO NPUMeEHAETCH K NMoBbIM IP-aapecam. [ns npasun
ayTeHTUdMKALMM C TUMOM local ITOT CTONOGEL HE UCMOSb3yeTCs.

o IP-macka: macka IP-agpeca. OTobpaxaetcs, ecnu B cTtonbue Agpec ykasaH
Tonbko IP-aapec. Cnocob ykasaHuA Macku B 0TAeNbHOM cTonbue ABnAeTcA
aneTepHaTMBOM 3anucu <IP-aapec/anuHa-mackv>. [1na npasun tuna local
3T0T cTONGEl He UCNoNb3yeTcA.

o Metoa: metoa ayTeHTUdMKALMKU. BO3MOXKHBLIE 3HAYEHUA:

trust
reject

md5

o
o
o scram-sha-256
o
o password

MonHbBIA CNMCOK BO3MOXHBIX METOAOB ayTEHTUDUKALIMKU MOXKHO HalTH B

pasaene MetoAbl ayTeHTMdUKaUMK opuLnansHOn AokymeHTauum Postgres
Pro.

o Onuuu: napameTphl, 3a4aBaeMble AnA MeToa ayTeHTUdUKalum B popmare
<nus>=<suauenne>. [104POBHOE ONMCaHUE NapamMeTpoB, AOCTYMNHbIX ANf
pasnuyHbIX METOA0B ayTEHTUPUKALMK, MOXHO HAWTK B pasaene Metoabl
ayTeHTuduUKaLMmu opuLmanbHon AoKymeHTaummn Postgres Pro.

MpaBsuna B Tabnuue cpopMMpPOBaHbl B TOM NOPSAKE, B KOTOPOM OHW CReaytoT B
OCHOBHOM ¢ amnne KoHbUrypaumm pg_hba.conf. ECnv B dpanne ncnonbsytorca
AVPEKTUBDI include, include if exists, include_dir, TO Mpasuia B 3TuX dannax
He BbIBOAATCA.

H10Bb1 NPOCMOTPETh BECh (Pailil KOHPUrYPaUUK pg_hba. cont, B NPABOM BEPXHEM
yrny ctpanuubl Haxmute CMOTPETb BECb ®AUI.

Pe.ﬂaKTVIpOBaHVIe npasun ayTeHTM¢MKaL|VIVI

OTpe.El.aKTMpOBaTb npasuna ayTeHTupuKaLnm MOXHO AByMA cnocobamu:

o Jo6aBuTb CTPOKY B dain KOHOUrypaLUnm pg_hba.conf
o [epeiTn B pexxunm peaakTuposanmna daina KOHPUrypaunum pa_hba.conf

Job6asnenne cTpoku B ¢arin KOHPUrypaymum

Ytobbl [06aBUTbL CTPOKY B dais KOHPUrypaLumnu pg_hba. conf, BbIMOMHATE
creaytolyve AeicTauA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHppacTpyKTypa — dK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha nmA ak3emnnapa.
Orto6pasutca cTpaHuua O63op.

3. B pasanene AETAJITU SK3EMIMITAPA HaBurauvoHHOM NaHenu nepenanTe Ha
cTpaHuly AyTeHTUdUKaLUA.
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Oto6pasuTca Tabnuua ¢ UHpopmaLmei s gaina KoHdurypauum
pg_hba.conf.

4. B npasom BepxHem yriny cTpanuubl HaxvuTe JJOBABUTb CTPOKY.
OTKpoeTCH OKHO A06aBMNEHNA CTPOKY.

5. YkaxuTe noapoOHyto MHPOPMALMIO O HOBOM CTPOKE daina KoHpHUrypaLmm
pg_hba.conf (MOMEYEHHbIE 3BE3A0UKOM CTONOLbLI ABNAOTCA 00A3aTENbHBLIMK):

o TWRN: TUN NOAKMIOYEHMA.

o lMonb3oBaTenu (MOMCK): MMeHa Nosb3oBaTesien U rpynmn, K KOTOPbIM
npuMeHseTcA AoGaBnfaemoe NpaBuIo ayTEHTUdUKALMK. 34eChb
nonb3oBaTenen MOXHO BbiGpaTh 13 BbiNadatoLLero crmcka.

o Monb3osartenu (6ygeT coxpaHeHo B dan): MMeHa nosib3osatesnen u
rpynn, K KOTOpbIM NpUMeHsAeTcA fobaBnfaemMoe NpaBuo ayTeHTUdUKaL UK.
3Aaeck nonb3oBaTesiei MOXHO yKasaTb BPYUHYO Yepes 3anaTyto.

o Basbl AaHHbIX (MOUCK): MMeHa 6a3 AaHHbIX, K KOTOPbLIM NpUMeHsAeTcA
fo6aBnsemMoe NpaBuno ayTeHTUdUKaLMKU. 3aeck 6asbl AaHHLIX MOXHO
BbIOpaTh M3 BbiNaAatoLLero CrmcKa.

o Ba3sbl AaHHbIX (6ygeT coxpaHeHo B dain): uMeHa 6as AaHHbIX, K
KOTOPLIM NPUMEHAETCA AoBaBriAemMoe NpaBusio ayTeHTUdUKaLmuu. 34echb
6a3bl AaHHBIX MOXHO yKa3aTb BPYUHYHO Yepes 3anaTyto.

o ApApec: ceTeBOi aapec (Mnv aapeca) KIMEHTCKON MaLLWHbI, K KOTOPOK
npumMmeHseTcA Ao6aBnfaemMoe nNpaBumo ayTeHTUPUKaLMKU. DTOT napameTp
oToBpaxaeTca npw Belibope B nosie Tun noboro 3HaueHWs, KPOMe local.

o IP-macka: macka IP-agpeca. O1oT napameTp oTobpaxaetca npu Belbope B
none Tun nto6oro 3HaYeHUs, KPOME local.

o Meton: meToa ayTeHTUdUKaLUK.

o Onuyuu: napameTpsbl, 3aAaBaemble AN MeETOAa ayTEHTUDMKALUK B
dopmarte <umA=3Ha4YeHune>.

6. Haxvunte JOBABUTb CTPOKY.

Crpoka 6yaet nobaeneHa v noasutcA B Tabnuue daina KoHpurypaumum
pg_hba.conf.

7. (HeobaszatensHo) Haxvnte CBPOCUTD B npaBoM HKHEM yrily CTpaHuLbl,
€CIn X0TUTE cOPOCHTL BCe A0OaBEHHbIE, HO ELLE HE COXPAHEHHBIE CTPOKM.
Ha kHonke cbpoca oTo6pasnTca KonmyecTso A0OaBnAEeMbIX CTPOK.

8. B npasom HuxHeM yrny ctpaHuubl HaxmmuTe COXPAHUTD. Ha kHonke
coxpaHeHua oTobpasnTca KonnuecTeo AoBaBnAeMbIX CTPOK.

Ctpoka 6yznet fobaBneHa B KOHeL gaina KoHPUrypaunm pg_hba. conf, USMEHEHUA
oTobpasaTca B Tabnuue.

Pewum penaktupoBaH1A ¢arina KOHGHUrypaymm

Uto6bl 0TpesakTupoBatb Gaisl KOHOUrypaymm ¢ MOMOLLbIO pexuMa
peAaKTMpoBaHWA, BbINOMIHUTE Creaytolme AeACTBHA:

1. B pasaene YMNPABJIEHUE HasuraunMoHHOM naHenu nepenanTe Ha cTpaHuuy
UHppacTpykTypa — DK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha vMs aKk3emnnspa.
Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMIMIAPA Hasuray1MoHHOM naHenu nepenanTe Ha
cTpaHuly AyTeHTUdUKaLuAa.

Ortobpasutca Tabnuua ¢ MHdopmaumnen us daina koHdurypauum
pg _hba.conf.

4. B npaBom BepxHeM Yriy CTpaHuLbl akTUBMPYHTe nepexrtovarens Pexum
penakTMpoBaHuA. [10 yMOnT4aHuio 3TOT NepekoyaTenb AeakTMBUPOBaH.

Oto6pasnTca coaepxmmoe daina KOHOUrypaumm pg_hba. conf.
5. BbINOAHWTE OAHO M3 CNEeAyHOLMX AENCTBUIA CO CTPOKOM:
o YT0Obl NEPEMECTUTL CTPOKY BBEPX HA OAHY MO3ULMIO, HAXXMUTE

N -
MepemecTUTb BBEPX PAAOM CO CTPOKOWA.
o YT00bI NEPEMECTUTL CTPOKY BHWU3 Ha OZHY MO3WULMIO, HAXMUTE

v -
MepemecTUTb BHU3 PAAOM CO CTPOKOW.
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o YT0ObI yAanuThL CTPOKY, HAXMUTE YAanuTb O pAZLOM CO CTPOKOW.

6. (HeobaszatensHo) Haxvunte CBPOCUTD B NnpaBoM HKHEM Yrily CTpaHuLbl,
€CIIN XOTUTE COPOCUTL BCE UBMEHEHHBIE, HO eLLE He CoXpaHEHHbIe CTPOKU. Ha
KHomKe cBpoca 0ToBPa3UTCA KONMYECTBO U3MEHEHHbBIX CTPOK.

7. B npasom HuxHeM yriy cTpanuubl Haxmute COXPAHUTD. Ha kHomke
COXpaHeHNs 0ToBPa3UTCH KONMMYECTBO U3MEHEHHBIX CTPOK.

daiin KOHPUrypaLmMu pg_hba.cont ByAET OTPEAAKTUPOBAH, U3MEHEHUA
oTobpasaTca B Tabnuue.

NMPUMEYAHUE

[Mpn coxpaHeHnn npaBu 3K3EMNAPY OTNPaBAAETCA CUrHaN O nepesarpyske
KoHdwUrypauuu. B atom cnydyae Bce dannbl KOHPUrypawmmn aksemnnapa
nepeynTbiBatOTCA.

Ponu

YTo0bI NPOCMOTPETb aKTUBHbIE POJIN, BbINOSTHUTE Cleaytoline OEeNCTBUA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
UHppacTpyKTypa — dK3eMnnapbl.

Oto6pasnTca Tabnuua aK3emnaAapoB.
2. HaxmuTe Ha MMA 3K3eMniapa, B KOTOPOM HE0BX0AMMO NPOCMOTPETbL POSIM.
Orto6pasutca cTpaHuua O63op.

3. B pasnene AETAJITIU SK3EMIMTAPA HaBurauvoHHOM NaHenu nepenanTe Ha
cTpaHuly Ponu.

OtobpasnTca Tabnuua ponein.

4. (HeobnasatenbHo) AkTuBupyiTe nepekntoyatens MokasbiBaTb CUCTEMHbBIE
ponu, 4utobbl 0TOOPa3UThL B TOM YMCIIe CUCTEMHBbIE POrK. [0 yMonyaHuio 3ToT
nepextoyartesib eakTMBMPOBaH.

Tabnuua ponew coaepXuT creaytoLyue cTondubi:

Ponb: yHuKanbHoe UMs ponu.

Superuser: ykasbiBaeT, eCTb /1 Y POy NPaBO SUPERUSER.
Create role: ykasbiBaeT, CTb JIM Y POSIU NPaBO CREATEROLE.
Create DB: ykasbiBaeT, eCTb /i1 y pOSiv NpaBO CREATEDB.
Login: ykasbiBaeT, ecTb NI Y pOfv NpaBo LOGIN.

3HauyeHuA BO BCex CTOJ'I6LlaX MOXXHO PUNLTPOBATL C MOMOLLbIO COOTBETCTBYHOLLIEro
3HauKa.

C Tabnuuen poniei MOXHO BbIMOSTHUTL Criedytolme AeHCTBUA:

o YTOObI MBMEHUTBL LWMPKUHY cToNOLa, NOTAHUTE €ro rpaHuLy C MOMOLLKO MbILLIW.

o YTOObI M3MEHUTHL NOPALOK OTOBPAXKEHUA CTONOLOB, B NPABOM BEPXHEM YTy
Tabnuybl Haxxvute PEJAKTUPOBATD, nocne yero B MeHo nepeTalyure
“MeHa CToN6LO0B ¢ NOMOLLb0 Mbllun. CTonbew, UMA KOTOporo oTobpaxaeTca
BbILLE BCEX B MEH0, ABNAETCA NepBbIM B Tabnuue.

e YUTOObI CKPBITH MK NOKas3aTh CTONOLbI, B TPaBOM BEPXHEM YIy CTPaHWUL bl
HaxvnTe PEJAKTUPOBATD, nocne yero B MEHIO AEaKTUBUPYITE UK
aKTUBUPYTE NepekoyaTen pagoM ¢ UMeHamm CTon0LoB.

e YT0ObI 06HOBUTL TABNMLY, B MPABOM BEPXHEM YITy CTPaHULbl HXXMUTE

~
O6HOBUTL AaHHble *~ .

o Yr06bl COPOCHTL BCE DUALTPLI, B NPABOM BEPXHEM YTy CTPaHMLbI HAKMUTE
C6pocutb pUnbTPbI.

XypHan coobweHui

B PPEM Beaétcsa xypHanuposarue aksemnnapos CYB[. ina ob6ecneueHns
XypHaNMpoBaH1A He0BXOAMMO NPEeABaPUTENIbHO YCTAHOBUTL U HACTPOUTH

CcpeAcTBa XypHanuMpoBaHUA.

YT06bl NPOCMOTPETL XYPHa COOOLLEHUH, BEINOSTHUTE OAHO U3 CreayHoLmuX
OeicTBui

o YT06bI NPOCMOTPETH XypHAN COOBLLEHNI BCEX 3K3EMMNNAPOB, B pasaene
YNPABJEHUE HasuraynoHHoOM naHenu nepenanTe Ha cTpaduly MOHMTOPUHT
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— MypHan coobLieHuii.

o YUT0ObI NPOCMOTPETH XKypHA COOBLLEHWI KOHKPETHOIO 3K3EMNNAPA,
BbINOJIHUTE Credytolne AerCTBuUS:

1. B pasaene YNPABJIEHUE HaBuraunMoHHOW naHenu nepenante Ha
ctpaHuly UHdpacTpykTypa — BK3eMnnapbl.

Otobpasutcs Tabnuua aK3eMnnApos.

2. HaxmuTe Ha MMA 3K3eMniapa, XypHan COOBLLIEHNH KOTOPOro HEOBX0AUMO
NPOCMOTPETb.

Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SKIEMIMIAPA Hasuray1MoHHOM naHenu nepenanTe
Ha cTpaHuuy XypHan coobLieHuii.

Oto6pasuTca Tabnuua coobLUeHNi Co crnesyowmumm cTonbuamu:
o [JlaTa, Bpems: 1aTta v BpeMs COo3AaHWs CooBLLeHUs.
o JK3eMNAApP: 3K3eMNApP, K KOTOPOMY OTHOCHUTCH COOBLLEeHME.

e CeaHC: naeHTMdMKATOP NOMb30BATE/IbCKOrO CeaHca, B paMKax KoToporo 6bino
co3aHo coobLyeHue.

. anﬂO)KeHVIeZ npunoxeHue, KoTopoe ABnAaeTcA NCTOYHUKOM COO6LL|,eHI/1ﬂ.
o Monb3oBaTenb: NonbL3oBaTeNb, OT UMEHU KOTOpOro Obin YCTaHOBJIEH CeaHcC.

o Ba3a paHHbIX: 6a3a AaHHbIX, C KOTOPOW BblST yCTAHOBIIEH NMONb30BATENLCKUA
ceaHc. 3HayeHnA B 9TOM cTonbLe MOXHO GUNLTPOBATH C MOMOLLbIO
COOTBETCTBYIOLLEro 3HauKa.

e Tun: Tun coobLyeHns. BoaMoxHbIe 3HaUYeHuA:

DEBUG1
DEBUG2
DEBUG3
DEBUG4
DEBUGS
INFO
NOTICE
WARNING
ERROR
LOG
FATAL
PANIC

0 0 0 0o 0o 0o 0o 0 0o 0o o o

3a noapo6Hoi MHdpopmaLmen o Tunax coobLleHunit obpaTuTech K
oduunansHow AokymeHTauunu Postgres Pro.

3HauyeHnA B 3TOM CTOJ'I6Lle MOXHO PUNLTPOBATL C MOMOLLIbHO
COOTBETCTBYHOLLIEro 3Ha4Ka.

o Kog SQLSTATE: koa SQLSTATE coolLyeHus.
o CoobLyeHue: TEKCT CO0BLLEHMA.
o JeTanu: noZpoOHbIA TEKCT COOBLLEHUS.

o MopacKkaska: noackaska K olwnbke. B aTom ctonbue otobpaxatoTca 3HaueHUa
TOMbKO A8 COOOBLLEHUI C TUNAMM ERROR, FATAL M PANIC.

o UpeHTUdUKaTOp 3anpoca: naeHTMPmMKaTop 3anpoca, K KOTOPOMY OTHOCUTCA
coobLyeHne. C NOMOLLbLIO TOFO MAEHTUDUKATOPA MOXHO HAUTHU CTATUCTUKY B
npeAacTaBlieHUAX pg_stat_activity, pg_stat_statements U pgpro_stats.

o 3anpoc: TeKCT 3anpoca, K KOTOPOMY OTHOCHTCA coobLyeHne. OToGpaxeHe
TEKCTa 3anpoca OrpaHuyeHo no AnMHe. 3anpockl MOXHO PasBepHYTb Uik
CBEpHYTb OAHWUM U3 CIIEAYHOLLMX CNOCOBO0B:

o YT0ObI pasBepHyTh MM CBEPHYTL OTAEMbHbIN 3aMpoC, HaXXMUTE PacKpbITb

A
unn CBepHyTb PAAOM C HUM.
o YT06bl pasBepHyTb MM CBEPHYTL BCE 3aMpOChl, B TEBOM BEPXHEM YTy

Tabnuubl CooBLUEHHI HaXxMHUTE PacKpbITb Bce ~ unv CBEepHYTb BCe

C Tabnuuei coobLLeHUA MOXXHO BbINOHUTL CrieZytoLime AeCTBUA:
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o YT06bI U3MEHWUTL NOPFAAOK OTOBPaXKEHUA CTONBLOB, B NPaBOM BEPXHEM YTy
Tabnuubl Haxxvute PEJAKTUPOBATD, nocne yero B MeHo nepeTalyure
“MeHa cTo16L0B C MOMOLLbLIO MbiluK. CTonbel, UMsA KOTOPOro oTobpaxaeTcs
BbILLIE BCEX B MEHI0, ABMIAETCA NEpBLIM B Tabnuue.

o YT0ObI CKPbITb UMK NMOKa3aTh CTONOLbI, B NPABOM BEPXHEM YIIy CTpaHuLbl
HaxvnTe PEAJAKTUPOBATD, nocne yero B MEHIO AEAKTUBUPYITE UK
aKTUBMPY#iTE NepeksoyaTesiv paaoM ¢ UMeHaMu cTon6LoB.

o YUT00bI HANTH COOBLLEHMA MO KITFOUYEBLIM CIIOBaM, B M0J1e NMOWUCKa B NpaBoMm
BEpXHeM yrny BBeAuTe KtoYeBble CroBa.

o UT06bI 06HOBUTL TABMULY, B NPABOM BEPXHEM YTy CTPAHULbI HAXKMUTE

~
O6HOBUTL AaHHble *~ .

KoHconb 3agaHuun

Monb3osartens unu meremxep PPEM MoryT HMuMMpoBaTh BbINOSHEHWE 3aAaHui
Ha CTOPOHE areHTOB M 3K3eMMNIAPOB, a Takke Co3aaBaTb PACNUCAHNA ANA TaKUX
3a7aHun.

MpocmoTp 3agaHumn

Ytobbl NnpocMoTpeTh 3adanun, B pasaene YNPABMEHUE HaBurauvoHHOW naHenu
nepenavTe Ha cTpaHuly KoHconb 3agaHum.

OtobpasuTca Tabnuua 3agaHuii co creayrowmumMm cTonbuamu:

+ HasBaHue: YHUKanbHOEe UMA 3aZ4aHnA C KpaTKUM ONMUCaHnEM. 3HayeHWA B 3TOM
CTOI'I6L|,e MOXXHO GUNLTPOBATL C MOMOLLbIO COOTBETCTBYHOLLIErO 3HauKa.

o AreHT: areHT, HasHaueHHbI AnA BbINOMHeHUs 3aaaHuda. 1oT ctonbey
COLEPKMUT LIONOSTHUTENBHYIO UHDOPMALMIO:

o 3K39Ml1ﬂﬂp2 9K3emMnnAap, B KOTOPOM ObIS10 BBINOMTHEHO 3aJaHue.

3HaueHna B 3TOM cTonbLe MOXHO GUNLTPOBATh C MOMOLLbIO
COOTBETCTBYIOLLMX 3HAYKOB.

. CTaTyc: CTaTyC BbINOJIHEHUA 3a4aHUA. Bo3moXHbIEe 3HauYeHuA:

o COMPLETED: 3a4aHue BbINOJTHEHO.
o FAILED: MPW BbINOJTHEHWU 3a4aHUA npousoLuna oLumnobKa.

3HauyeHWA B 3TOM CTOJ'I6Lle MOXHO GUNIbTPOBaTb U COPTUPOBATL C MOMOLLLIO
COOTBETCTBYHLLMX 3HAYKOB.

o Hauano BbinonHeHuA 1 OKOHYaHWE BbINONHEHUA: BpeMA 3anycka u
OKOHYaHWA 3aAaHKA. 3HaYeHWA B 3TUX CTOFI6L|aX MOXHO PUNLTPOBATHL U
CopTHpOBaThb C NOMOLLbHO COOTBETCTBYHLLNX 3HAYKOB.

o JleWicTBUA: B 3TOM CTONBLE MOXHO HavkaTk MoKasaTb wypHan @ , 4TOObI
NPOCMOTPETL NOAPOGHYIO MHPOPMAaLMO 0 3aaaHWK. B aTom criyyae oTkpoeTcs
OKHO CO CrieAytoLMMK NapaMeTpamm:

Craryc: cTaTyc BbINOMHEHUA 3a4aHuA.

ID: naeHTMdMKaTOP 3a4aHuKA.

BK3eMnAApP: 3K3eMNNApP, B KOTOPOM ObINIO BEINOSIHEHO 3aAaHHeE.

Hauyano 1 OKoHuaHuWe: BpemsA 3anycka 3aAaHue.

MypHan: 3an1cb 0 3aaaHnmn 13 xypHana. 9ta uHdopmauma A0CTynHa Npu
cTartyce 3ajlaH1A COMPLETED.

o OWMBKK: OLIMGBKM, NPOU3OLLIELLME BO BPEMA BLINONHEHUA 3aaHunA. Jta
“HdOpMaLmMa AOCTYMNHA Npu cTaTyce 3aAaHWA FAILED.

0o 0o o o o

ynpaBneHue pacnucaHUAMHU

B aToMm pasaene onncaHo, kak ynpasnATe pacnMcaHnamMu, U NpUBeaeHsbl
cneayoLwme UHCTPYKLUK:

o [lpocMOoTp pacnucanum

o JleakTuBalMA U aKTUBaLMA 3a[1aHUsA
e Ypanexve 3agaHuva

MpocmoTp pacnucaHnmn

Ytobbl npocMoTpeTh pacnucanua, B pasaene YNPABIEHUE HaBurauvMoHHOM
naHenu nepeiaunte Ha ctpaHuly KoHconb 3agaHun — PacnucaHmue.



OtobpasnTca Tabnuua pacnucaHuit co creayrowmmm cTonbuamu:

o 3apaua: YHUKanbHOEe UMA 3a4aHuA C KpaTKUM ONMUCaHUeM. 3HauyeHunA B 3TOM
CTOJ'I6L|,e MOXHO GUILTPOBATb M COPTMPOBATL C MOMOLLbIO COOTBETCTBYHOLLUX
3HAYKOB.

YT06bl y3HaTb CTaTyC BLINOMIHEHUA 3a4aHWA, HABEAUTE Kypcop Ha eé UMA.
B03MO)HbIe 3HaUYeHus:

o AxrueHa. 3aJaHWE aKTUBUPOBAHO.
o JleaxkTuBuposaHa. 3adaHNe AeaKTMBUPOBAHO.

. 3K3eMI1]1F|prZ 3K3eMmni[ap, B KOTOPOM CO34aHO pacnucaHue. 3HauyeHnA B 3TOM
CTOJ'I6Lle MOXHO GUNLTPOBATL C MOMOLLIbIO COOTBETCTBYHIOLLIErO 3HaUKa.

o Monb3oBaTenb: NoNb30BaTESNb, OT UMEHM KOTOPOTO CO3A4aHO 3adaHue.
o PacnucaHue: cTpoka B popmarte crontab, KOTOPaA ONUCLIBAET pacnucaHve.
o MapameTpsbl: NnapamMeTpbl BbINONHEHUS 3a4aHMS.

o JleNCTBUA: NEICTBUA, KOTOPLIE MOXHO BbIMOSHUTL C 3aAaHneM. 3a noApo6HoO
UHOpMaLMen 0 AeHCTBUAX C 3aAaHUAMM 00PaTUTECH K APYTMM MHCTPYKLMAM B
3TOM pasaerne.

C Tabnuuen pacnucaHunii MoXHO BbINONHUTL Crieaytoline AeUCTBUA:

o UT0ObI M3MEHUTL LUMPUHY CTONBLA, NOTAHUTE €ro rpaHnLy C MOMOLLLIO MbILLW.

o YT0ObI M3MEHUTHL NOPAAOK OTOOPaXEHMA CTONOLOB, B NPABOM BEPXHEM YTy
Tabnuubl Haxxvute PEJAKTUPOBATD, nocne yero B MeHto nepeTaLyute
uMeHa cTonbLUoB ¢ NOMOLLbO Mbilwn. CTonbew, UM KOTOPOro oToBpaxaeTcs
BbILLIE BCEX B MEHI0, ABNIAETCH NepBLIM B Tabnuue.

o YTOObI CKPBITH MK NoKasaTb CTONOLbI, B NPaBOM BEPXHEM Iy CTPAHWUL b
HaxvnTe PEAJAKTUPOBATD, nocne 4yero B MEHIO A€aKTUBUPYITE MK
aKTUBMpPYWTE NepexoyaTeny paaom ¢ UMeHamu cTonoLoB.

e UT00bI 06HOBUTL TABNULY, B NPABOM BEPXHEM YITly CTPAHULbI HAXKMUTE

~
O6HOBUTL AaHHble *~ .
o UT06bI COPOCHTL BCE DUNLTPLI, B MPABOM BEPXHEM YTy CTPaHULIbl HKMUTE
C6pocutb pUnbTPLI.

JleaKkTUBaLMA U aKTUBaALMA 3a4aHUA

3azaHve MOXHO AeaKTuBnpoBaTb UK aKTUBUPOBATb, uTOObI npexkpaTnuTb Uin
NPOAOJDKUTL ero BbliNOJIHEHUE.

YTo0bl AeaKTMBMPOBAaTbL MM aKTUBUMPOBATL 3aJaHue, BLINOHUTE criedytoline
aencTeua:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
KoHconb 3apaHui — PacnucaHue.

Ortobpasutcs Tabnuua pacnucaHu.

2. HaxmuTe Ha 3HaUOK TPEX BEpPTUKasIbHLIX Touek — JleaKTMBUPOBAaTb UNK
AKTMBUPOBAaTb PALOM C 3aAaHWEM, KOTOPOe HEOBXOAUMO ieaKTUBMpOBaThL
WK aKTUBMPOBATb.

YnaneHue 3agaHunA

NPEAYNPEXAEHUE
Mocre ynaneHus 3afaHus Henb3s BOCCTAHOBUTL.
Yrtobbl ynanutb 3aaaHue, BbINMOMHUTE CeayroLme AeHCTBUA:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
KoHconb 3apaHui — PacnucaHue.

OtobpasnTca Tabnuua pacnucaHui.

2. HamuTe Ha 3HAUOK TPEX BEPTUKAILHLIX TOYEK ~  — YAanuThb pAaoM C
3aZlaHneM, KOTopoe HeoOXO0AUMO yAanUTb.
OTKpOETCA OKHO yAaneHua 3afaHue.

3. Haxmute YOAIIUTD.

3apnanve ByneT yoaneHo v nepectaHeT oTobpaxarbcs B Tabnuuye pacnucaHui.



Pe3epBHOe KonupoBaHue

PPEM noanepxuBaeT co3aaHune pes3epBHbIX KONWiM AnA aKk3emnnapos. Ecnu npu
paboTe aKk3emMnnApa BO3HUKAET COOM, U3 pe3epBHOM KOMUU MOXHO CO3AaTb HOBHI
ak3emnnAp. [ina obecneyeHna pe3epBHOro KONMpPoBaHUA HEOBXO0AUMO

npeasapuTeribHO yCTaHOBUTbL U HACTPOUTL CPeACTBa PEe3ePBHOIN0 KOMMpPoBaHUA U
BOCCTaHOBEHUA.

Mepea cosfaHWem pe3epBHbIX KOMUiA HE0OX0AMMO CO3AaThb XPaHUIIULLA, B KOTOPLIE
pesepBHble Konuu ByayT nomellatbca. MoXHO co3aaBaTb NoKarnbHble unu S3-
XpaHunumLa.

NMPUMEYAHUE

JlokanbHble XxpaHunuiya npeaHasHavyeHsl Anq o3Hakomnernua ¢ PPEM. B
3KcnyaTayMoHHOM cpeae ¢ 60MbLIMM KOTMYECTBOM 3K3EMMIIAPOB W
cosfaBaeMblx PE3EPBHbIX KOMUIA PEKOMEHAYETCA UCMOb30BaTb S3-
XpaHunuia.

Bbl MOXeTe cozaaBaTth pacnucaHva pe3epBHOrO KOMMPOBAHKA, B COOTBETCTBUM C
KOTOPbIMU pe3epBHbIE KOMUKM dKk3emMnniApa ByayT co3aaBaTbCA aBTOMATUUYECKM C
yKasaHHbIM MHTEPBasIoM BPeMeHH. PacnucaHne pe3epBHOro KOMMPOBaHKUA Takke
no3BoNAET 3annaHMpoBaTh CO3AaHNe OAHOM PE3EPBHOM KOMMUKM Ha YKa3aHHyto AaTy
1 Bpewms.

B atom pasaene onnucaHo, Kak ynpaerAaTb XpaHunuvuiamu, pes3epBHbIMW KOMUAMU U
pacnucaHnamMmu pe3epBHOro KONMpPoBaHKA.

XpaHunuiya

B aTom pasaene onucaHo, Kak ynpasniATe XpaHUIuLLamu, U NpuBeaeHb
cneayoLme UHCTPYKLMK:

CosfaHve xpaHuauviia
[MpocmoTp Xpannnuiy
PenaktupoBaHue xpanunuiia
Ynanexuve xpanunuiia

CospnaHue xpaHunuuia
Bbl MOXeTe co3aaBaTth 0KalbHbIE XpaHunuuia u S3-xpaHunmma.

CosaaHue NIOKasibHOIro XpaHunuLya

YT006bI CO3AaTh NOKanbHoe XpaHunuile, BbINONTHUTE cneayrLliue AencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
Pe3epBHOe konupoBaHue — XpaHunuiya PK.

Otob6pasuTca Tabnuua xpaHuuL.
2. B npaBom BepxHem yrny cTpaHuubl Haxmute CO3JATb XPAHUIULLE PK.
OTKpoeTCA OKHO CO3AaHMUA XPaHMMULLA.

3. Ha arane Bbi6epuTe TUN BhibepuTe JloKanbHOE XPaHUIIULLE 1 HAXKMUTE
JAINEE.

4. Ha atane YKamuTe napameTpbl yKaxuTe noapobHyo MHbopMaL Mo 0 HOBOM
NOKaNbHOM XpaHuuLLe (MOMeYeHHbIe 3BE3A0UKON NapamMeTpbl ABNAKOTCA
06s3aTenbHbIMM):

o HasBaHue XpaHunuuwa: yHMkanbHoe UMA JIOKalilbHOro XxpaHunuiia.

o KaTanor Konui: nyTb K KaTtanory foKanbHOro XpaHunuLLa, B KOTOPbIN
ByayT nomeLyaTbcA pesepBHble konuu. Heobxoammo ykasaTb nyTb K
nycToMy KaTasnory.

o JK3eMNAApP: 3K3eMnnAp, B KOTOPOM OyAeT pasMeLLEH KaTanor IoKasibHOro
XpaHunuLa.

o CUCTEMHbIN NONb3oBaTeNb : NONb30BaTE b ONEPALMOHHON CUCTEMDI,
KoTopoMmy ByaeT NpuHaanexaTb KaTasior oKasbHOro XpaHuuLLa.
PexkomeHayeTca ykasaTb Nonb3oBaTtesns, 0T UMEHU KOTOPOro YCTaHOBIEH
3K3EMMIIAP, TaK Kak 3TOT Nosib3oBaTesib A0/MKEH MMETb NPAaBO Ha YTEHUE U
3anucb B KaTasnor SIOKasIbHOrO XpaHunuLa.

o MapameTpbl XpaHeHUA : NapamMeTpbl XpaHeH!A PEe3ePBHbIX KOMMUN.



JocTynHble napameTpbi:

= Retention redundancy (#36b/T04HOCTL): MaKCUMabHOE KOTMYECTBO
NOJIHLIX PE3EPBHbIX KOMUI B XpaHunuLle. Hanpumep, ecnv Bbl
yKasblBaeTe 3, B XpaHUNULLE MOryT ObiTb He Bonee TPEx NOMHbIX
PE3EPBHbIX KOMUW.

YT00bl OTKMIOUMTL 3TO orpaHuyeHune, ykaxxute o. B atom cnydyae
MaKCUMaribHOEe KOJIMYECTBO MOJHbIX pe3epPBHbIX KOMWK B XpaHunuviie He
orpaHu4eHo.

= Retention window (0kHO): KONMYECTBO CYyTOK, NOKpPbLIBAEMOE
pesepBHbLIMK KONUAMM B XpaHunuLe. Hanpumep, ecnv Bbl ykasblBaeTe
7, B XpaHunuLle Bceraa A0SMkHbI BbiTb pE3EPBHbIE KOMUK,
HeoBxoaMMble AN BOCCTaHOBIIEHWA AaHHbIX 3@ NOCNEAHWE CEMb AHEMN,
BKIIOYAA TEKYLLMIA AEHb.

YT06bl OTKIIOUUTE 3TO OrPaHUYEHHE, YKaXUTE 0. B 9TOM criyyae
pesepBHbIE KOMWKU MOTYT ObITh YAaneHsbl U3 XxpaHunuLla B to6oi
MOMEHT.

s WAL depth (ry6uHa WAL): MMHMManNbHOE KOMMYECTBO pe3epBHbIX
KOMUIA Ha KaXXAOW SIMHWKM BPEeMeEHH B XpaHunuLle. PesepBHble Konuu Ha
KaokZOM NINHUM BpeMeHU HeoOxoanMbl AnA oBecneyeHus
BOCCTAHOB/EHMA Ha onpeaenéHHblii MoMeHT Bpemeru (PITR).
Hanpumep, ecnv Bbl yKasbiBaeTe 3, B XpaHUnuLLe BCeraa A0SHbI ObiTb
KaK MUHWMYM TPU pe3epBHbIE KOMUW Ha KaXAOW TMHUK BPEMEHMN.

YT0Obl OTKMIOUMTL 3TO OrpaHu4yeHune, yKaxxute 0. B atom cny4yae
BOCCTaHOB/EeHWEe Ha OﬂpeﬂeﬂéHHblﬁ MOMEHT BPEMEHN HEBO3MOXHO.

= pocpouyeHHble KONMUK: NOSIMTHKA yNpPaBeHWa YCTapeBLIMMH
pesepBHbLIMU KOMUAMU. BO3MOXHbIE 3HAUEHHS:

s O6beauHATb: NPY BOSMOXKHOCTH 0O bEAUHATL YCTapeBLIne
pesepBHbIE KOMWK C HOBLIMM.
= YAanaTh: yaianATb yCTapeBLUME PE3EPBHbBIE KOMUKU U3 XpaHUnuLIa.

Bce ¢rnaku MOXHO yCTaHOBUTL OAHOBPEMEHHO.

MapameTpbl Retention redundancy, Retention window 1 WAL depth
NPUMEHSAIOTCA, TONMBKO ecnu And napameTtpa MpocpoyeHHbIe KONUK Bbl
yCTaHOBUNU driaxok OB beanHATL w/unu YaanaTb.

Mpu yonaneHun yctapeBLUMX pe3epBHbIX KOMWUK U3 XpaHUULLA 3HAYEeHUA
napaveTtpoB Retention redundancy n Retention window yuuTbiBatoTCA
oaHoBpemeHHo. Hanpumep, ecnu B none Retention redundancy Bbl BBenn
3, a B none Retention window — 7, 6yayT coxpaHeHbl He 6onee Tpéx
MNOJTHbIX pe3epPBHbIX KOI'IVIVI, a TaKkxe BCe pe3epBHble KOMuu, HeOGXOJJ,VIMbIe
ANA BOCCTAHOBSIEHNA AaHHbIX 32 NOC/eAHWE CeMb AHEW, BKIKOYan TEKyLLMM
AEHb.

I'Iapanvleprl XpaHeHUAa A0NONHUTENTIbHO MOXXHO HacTpOUTb And

9K3eMNIApa, a TakKke ANA Pe3epBHON KOMWK NPU CO3aHWW PE3EPBHON
konuu. MpumeHaeTcA cneayowmii NpMopuTeT:

= B nepByto ouepesb NPUMEHAOTCA NapameTphbl Pe3epBHOM KOMUH.
= Bo BTOpYIO 0YEpesb NPUMEHAIOTCA NapameTpbl 3K3eMnnapa.
= B TpeTbio o4epeab NPUMEHAIOTCA NapaMeTpbl XpaHunmLla.

Ob6paTtuTe BHUMAHWE, YTO MPUOPUTET OTHOCUTCA K KaXKAOMY OTAESIbHOMY
napameTpy XpaHeHus, a He KO BCeM napameTpam 04HOBPEMEHHO.
Hanpumep, MOXeT BO3HUKHYTb CUTYyaL s, NPY KOTOPOH UCNonb3yeTca
napaveTp Retention window, ykasaHHbIM Ana ak3emnnapa, ¥ napameTp
WAL depth, ykasaHHbin ana xpaHunuia.

3a 6onee noapobHoM MHPOPMAaLMei 0 NapameTpax xpaHeHusa obpaTuTech
K odpuumanbHoM AokymeHTaunn Postgres Pro no pg probackup.

5. Haxmnte COXPAHUTD.

JokanbHoe xpaHunuiye 6yaeT co3aaHo M NOABUTCA B TaBnvLe XpaHuuLL.
CospgaHue S3-xpaHunuija

Yto6bl co3aaTb S3-xpaHunuLue, BLINOSIHUTE CrieaytoLne AedCTBUsA:

1. B pasaene YMPABJEHUE HasurayvMoHHoM naHenu nepenanTe Ha cTpaHuly
PesepBHoe KonupoBaHue — XpaHunuuwa PK, nocne yero Beibepute Briaaky


file:///home/ekaterina/Work/goppem/doc/ru/backup_instance_storage_settings
https://postgrespro.ru/docs/enterprise/current/app-pgprobackup

S3 XPAHUINMULLA.

OtobpasuTca Tabnuua XpaHuuL.

. B npasom BepxHem yrny ctpanuubl Haxmute CO3AATb XPAHUIULLIE PK.
OTKPOETCH OKHO CO3AaHUA XpaHUULLa.

. Ha arane Bbibepute Tvn Buibepute S3 xpaHunuue v Haxmute JATEE.

. Ha atane Ykamute napameTpbl yKaxuTe noapoOHyt0 MHbOPMALMIO O HOBOM
S3-xpaHunuiie (noMeyeHHble 3BE3J0UKON NapamMmeTpbl ABNAIOTCA
06s3aTenbHbIMM):

o HasBaHue XxpaHURMLLA: YHUKANbHOE UMA S3-xpaHuiuLya.
o Tun: noctaBLMK S3-xpaHunuiia. BosMoxHble 3HaueHus:

= AWS
= Minio
= VK

o XocT: cepBep, C KOTOpOro ByayT BbIMOMHATLCA KOMaHAbLI ANA
B3aUMOAENCTBUA MEXAY MEHEKEPOM U S3-XpaHUIULLEM.

o UmA cepBepa: ceTeBon agpec cepepa S3-xpaHunuiia.

o Mpotokon https: ykasbiBaeT, cneayet v ucnonb3osaTb npotokon HTTPS
npv B3aMMOAENCTBUM MeXay MeHeakepoM n S3-xpaHunuiyem. Mo
YMOJYaHHIO 3TOT NepexsoyaTesib AeaKTUBUPOBaH.

o TMopT: HOMep nopTa ANA NOAKMOYEHUA MeHeaKepa K S3-XpaHumuLLy.

o Access Key ID: kntou gocTyna AnA NOAKIOYEHUA MeHeaxepa K S3-
XPaHWUMHLLY.

o Bucket: nmsa kop3suHbl (bucket) Ha cepeepe S3-xpaHunuia, B KOTOPYO
OyayT nomMeLLaThCa pe3epBHbLIE KOMWUK.

o Region: pervoH, B KOTOPOM HaxoAUTCA cepsep S3-xpaHunuLua.

o Katanor Konui: nyTb K Katanory BHyTpu KOP31HEI, B KOTOPbIN ByayT
NoMeLLaTbCA Pe3epPBHbIE KOMUK.

o MapameTpbl XpaHeHHUA: NapameTpbl XpaHeHUA Pe3epPBHbIX KOMUN.
JocTynHble napameTpbi:

= Retention redundancy (#36b/T04HOCTL): MaKCcUMabHOE KOTMYECTBO
NOJSIHLIX PE3EPBHbIX KOMUI B XpaHunuile. Hanpumep, ecnv Bbl
yKasblBaeTe 3, B XpaHuuLe MoryT ObiTe He Bonee TPEX NosHbIX
PE3EPBHbIX KOMUW.

YT00bl OTKMIOUMTL 3TO OorpaHu4yeHune, yKaxxute 0. B atom cny4yae
MaKCUMasibHOEe KOJTMYEeCTBO MOJHbIX pe3epPBHbIX KOMWK B XpaHunuiie He
orpaHu4eHo.

= Retention window (0kHO): KONMYECTBO CYyTOK, NOKPLIBAEMOE
pesepBHbIMK KONUAMM B XpaHunuLe. Hanpumep, ecnv Bbl yKasblBaeTe
7, B XpaHunuLle Bceraa A0SMkHbI BbiTb PE3EPBHbLIE KOMUK,
HeoBxoAMMble AN BOCCTaHOBIEHWA AaHHbIX 32 NOCNEAHWE CEMb AHEMN,
BK/IOYAA TEKYLLUIA AEHb.

YT106bl OTKIIOUYUTE 3TO OrPaHUUEHHE, YKaxuTe 0. B aToM criyyae
pesepBHbIE KOMWKU MOTYT ObITh yAaneHsl U3 xpaHunuLla B fto6on
MOMEHT.

s WAL depth (ry6uHa WAL): MUHAManNbHOE KOMMUYECTBO pe3epBHbIX
KOMUIA Ha KaXXAOW SIMHWUKM BPEMEHH B XpaHunuLle. PesepBHble Konuu Ha
KaokZOM NMHUM BpeMeHU HeoOxoauMbl AnA oBecneyeHus
BOCCTaHOB/EHMA Ha onpeaenéHHblii MoMeHT Bpemeru (PITR).
Hanpumep, ecnv Bbl yKasbiBaeTe 3, B XpaHuuLLe BCeraa A0SKHbI ObiTb
KaK MUHWMYM TpU pe3epBHbIE KOMUU Ha KaXaOoW TMHUK BPEMEHMU.

YT00bl OTKMIOUUTL 3TO OrpaHn4yeHune, yKaxxumte 0. B atom cny4yae
BOCCTaHOB/EeHNE Ha OﬂpeﬂeﬂéHHbIVI MOMEHT BPEMEHN HEBO3MOXHO.

= pocpoueHHble KONUK: NOSIMTHKA yNPaBeHWA YCTapeBLIMMH
pe3epBHbIMU KOMUAMU. BO3MOXHbIE 3HAUEHWS:

s O6beaAnHATb: NPY BOSMOXKHOCTY 0O bEANHATL YCTapeBLIne
pe3epBHbIE KOMUK C HOBBLIMMU.



= YAanAaTh: yaanATb yCTapeBLUME PE3EPBHbIE KOMUKU U3 XpaHUnuLLa.
Bce dpnaxKku MOXHO YCTaHOBUTL OAHOBPEMEHHO.

MapameTpbl Retention redundancy, Retention window 1 WAL depth
NPUMEHAOTCA, TONBLKO ecnu AnA napameTpa MpocpoyeHHble KoUK Bl
ycTaHoBWIM driaxok O6beaAUHATb u/unv YaanaTh.

[Mpun yaanexHun yctapesLUMX Pe3EPBHbIX KOMUI U3 XpaHUIWLLLA 3HaYeHUA
napameTtpoB Retention redundancy 1 Retention window yunTbiBatoTca
oaHoBpemMeHHo. Hanpumep, ecnu B none Retention redundancy Bbl BBenn
3, a B none Retention window — 7, 6yanyT coxpaHeHbl He Bonee Tpéx
MNOJTHbIX pe3epPBHbIX KOI'IVII7I7 a TaKkxe BCe pe3epBHble KOMuu, HGOéXOJJ,VIMbIe
ANA BOCCTAHOBNEHWA AaHHbLIX 3a NOCNeAHne CeMb [HEH, BKNouan TeKyLun
AEHb.

I'Iapalvleprl XpaHeHUA A0NONHUTESTIbHO MOXXHO HacTpOUTb And

aK3emMnaApa, a TakKke AnA Pe3epBHOM KONWK MPW CO3AaHUN Pe3ePBHOM
konuu. MpumeHAeTcA cneayowmnin NPUOPUTET:

= B nepByto ouepesb NPUMEHAOTCA NapameTphbl Pe3epBHOM KOMWH.
= Bo BTOpYIO 0YEpesb NPUMEHRAIOTCA NapameTpbl 3K3eMnnapa.
= B TpeTbio ouepeab NPUMEHAOTCA napaMeTpbl XpaHunuLa.

O6paTtuTe BHUMAHWE, YTO MPUOPUTET OTHOCUTCA K KaXKAOMY OTAESIbHOMY
napameTpy XpaHeHus, a He KO BCeM napameTpam 04HOBPEMEHHO.
Hanpumep, MOXeT BO3HUKHYTb CUTYyaLMsa, NPK KOTOPOH MCnonb3yeTca
napaveTp Retention window, ykasaHHbIM Ana ak3emnnapa, ¥ napameTp
WAL depth, ykasaHHbin ana xpaHunuia.

3a 6onee noapoBHOM MHPOPMaLMel 0 NapameTpax xpaHeHus obpaTuTech
K oduuManbHon foKymeHTauun Postgres Pro no pg probackup.

5. Haxmnte COXPAHUTD.

S3-xpaHunuile ByaeTt co3aaHo U NOABUTCA B TabNULE XPaHUIMLL.

MpocmMoTp XpaHUnuLy

YTo6bl NpoCMOTPETL XpaHunuwa, B pasaene YNPABIEHUE HaBvraunoHHoM
naHenu nepenanTe Ha cTpaHuly PesepsHoe KonuposBaHue — XpaHunuwa PK.
YTo6bl NpocMoTpeTb S3-xpaHunuila, Beibepute Brnaaky S3 XPAHUITULLIA.

OtobpasuTca Tabnuua XpaHuiuLy Co CrneaytoLmmy cTonbuamu:

o HasBaHue: YHUKasIbHOE UMA XpaHunuLia.

o OK3EeMNAAP: 3K3EMMIIAP, B KOTOPOM pasMeLLEH KaTaror JIoKasibHoro
XpaHunuwa. 1ot cTonbel otobpaxaeTca Tonbko Ha Briaake JIOKANbHBIE.

o Karanor: NyTb K KaTariory JIoKkasibHOro xpaHuwnuiia, B KOTOprVI nomMeLjaroTca
pesepBHbIe Konuu. ITOT cTonBel 0ToBpaxaeTcs TOSbKO Ha BKIaAKe
NOKAJbHBIE.

o MapameTpbi:

o

o

Tun: nocTaBLMK S3-XxpaHunuila. BoamoxHble 3HaYeHus:
s AWS
® Minio

s VK

XocT: cepBep, C KOTOPOro BbINOMHAOTCA KOMaHAb! AN1F B3aMMOAENCTBUA
MeXay MEHeKEPOM U S3-XpaHUTULLEM.

MopT: HOMep nopTa Ana NOAKMYEeHU MeHemkepa K S3-XpaHunuLy.

Bucket: nva kopauHbl (bucket) Ha cepsepe S3-xpaHunuiia, B KOTOpPYHO
NOMELLAKTCA PE3EPBHLIE KOMUU.

Region: pervoH, B KOTOPOM HaxoAUTCA cepaep S3-xpaHunuLua.

OtoT cTonbel oTobpaxaeTcs TonbKo Ha Bknaake S3 XPAHUITULLIA.

o Retention redundancy, wWT. (¥36b/TOYHOCTL): MakCUManbHOE KOSIMYECTBO
MOSHbIX PE3EPBHbIX KOMUIA B XpaHUmuLLe.

o Retention window, AHM (OKHO): KONIMYECTBO CYTOK, NOKPLIBAEMOE PEe3EePBHbLIMM
KOMUAMM B XpaHUIULLE.
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o WAL depth, wr. (ry6uHa WAL): MMHUMAaNbHOE KOJTMYECTBO Pe3epBHbIX KOMUI
Ha KaXXAOW NUHMKU BPEMEHM B XpaHuUnuLLe. Pe3epBHble KOMUK Ha KKAOW JIMHWUK
BPEMEHU He0OX0ANMBI Ansi 0OeCneveHnn BOCCTAHOBMEHUA Ha ONpeaenEHHbIH
MOMeHT Bpemenu (PITR).

. npOCpO'-IeHHbIe KOMWUU: NOJSIUTUKa ynpaBieHna yCcTapeBLLNMU pe3epPBHbIMU
KonuAmMK. Bo3amoXHble 3HaYeHuUA:

o Buksoueso: HE BbIMOSHATL HUKAKUX AENCTBUI C yCcTapeBLMMU pe3epBHbIMU
KOMUAMM.

o OBzemmuaTs: MPU BO3MOXHOCTH OGBEANHATL YCTAPEBLLWNE PE3EPBHbLIE KOMUH
C HOBbIMM.
o Vmanars: yAanATh YyCTAPEBLUME PE3EPBHLIE KOMUM U3 XPaHUIULLA.

Bce 3HaueHus, KpOME Bexsoueno, MOTYT 0TOOpaXXaTbCA 0AHOBPEMEHHO.

Y106l 06HOBUTH TABNMLY XPaHWIIULL, B NPABOM BEPXHEM Yy CTPaHULbl HAXKMUTE

~
O6GHOBUTL faHHble *~ .
PegaKkTMpoBaHH1e XpaHWUnuLa

YTtobbl 0TpeaakTMpoBaTh XpaHUnuLLe, BEINOSHUTE CleaytoLue AeUCTBHUA:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
PesepBHoe KonupoBaHue — XpaHunuuwa PK. Yto6bl oTpesaktuposats S3-
XpaHunuue, BbibepuTe Brnaaky S3 XPAHUITULLIA.

OtobpasuTca Tabnuua XpaHuuL.
&
2. HaxmvunTe PepaktupoBaThb 4 PAAOM C XpaHUIIULLEM, KOTOPOEe HeoOX0AUMO
OTpeaaKTUpoBaTh.
OTKpOeTCA OKHO peAaKTUPOBaHWA XpaHWUMLLa.
3. UameHnTe napameTpbl XpaHunuLla.
4. Haxmnte COXPAHUTD.

XpaHunuiye 6yaeT oTpeaakTMpoBaHo, U3MEHeHUA 0ToOpasATcs B Tabnuue
XPaHUNHULL.

YnaneHue XpaHUnuwa

NPEAYNPEXIAEHUE
Mocne ynaneHna xpaHunuila Hesb3sa BOCCTAHOBUTb.
YT10o6bl ynanuTb XxpaHuiuLLe, BbINOMHUTE Creaytolme AeACTBUA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
PesepBHoe konupoBaHue — XpaHunuuwa PK. Yto6bl yaanutb S3-
XpaHunuuye, Bolbepute Briaaky S3 XPAHUITULLIA.

OtobpasnTca Tabnuua XpaHuuL.

2. Haxwwre Yoanuts L PAAOM C XPaHUITULLEM, KOTOPOE HEOOXOAUMO YAASUTH.
OTKpOETCA OKHO yAaNeHWs XpaHuiuLia.
3. Haxmvute YOAINUTD.

XpaHunuiie GyneT yaaneHo v nepectaHeT oTobpaxatbca B TaGnuUe XpaHuuLy.

Pe3epBHbIe KOMNWUU

B aTom pasaene onucaHo, kak ynpasnATe pe3epBHLIMU KOMMAMM, U NPUBEAEHbI
cneayoLwme UHCTPYKLMUK:

CosfaHve pe3epBHON KOMUK

[pocMoTp pesepBHLIX KONUA

[MpoBepka Le0CTHOCTU PE3EPBHOW KOMWK
[pocmoTp xypHana pesepBHOK Konuu

PenakTupoBaHve napameTpoB 3aKpensieHWsa Pe3ePBHOM KOMUK
Cospanve aKsemnnapa U3 Pe3epBHON KoMK

Ynanexve pe3epBHON KOMUK

Co3spnaHue pesepBHOW KONUK



UTto6bl co3aaTh pe3epBHYHO KOMWIO, BLIMOSTHATE CrieaytoLine AeUCTBUA:
1. MepenanTe K pe3epBHLIM KOMUAM OLHWM M3 CrieAyHLUX CrnocoBoB:
o Yepes pasaen pesepsBHOro KONMPOBaHKA:

B pasnene YNPABJIEHUE HaBuraunoHHOW naHenu nepenante Ha
cTpanuly PesepBHOe KonupoBaHHe.

o Yepes pasaen HAaCTPOMKM KOHKPETHOrO aK3emMnniapa:

1. B pasaene YNPABJIEHUE HaBuraunMoHHOW naHenu nepenante Ha
cTpaHuly UHdpacTpykTypa — BK3eMnnapbl.

Otobpasutcs Tabnuua aK3eMnnApos.

2. Haxxmute Ha nva JK3emnnAapa, anda Kotoporo HeOéXO,ElVIMO co3aaTb
PE3EpPBHYHO KOMUIO.

Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SKIEMIMIAPA HaBurayMoHHOM naHenu
nepenanTe Ha cTpaHuly Pe3epBHble KONMUMK.

OtobpasuTcs Tabnuua pe3epBHbIX KON

2. B npaBom BepxHeM yrny ctpaHuubl Haxmute CO3JAATb PESEPBHYIO
KOMHUIO.

OTKpOGTCH OKHO co3aaHuAa pesepBHoFl KOMuu.

3. Ha arane Obwee yKaxuTe noapodHyo MHPOPMALMIO O HOBOW PEe3EepPBHO
KOMWK (MomeYeHHbIe 3BE3LI0UKOM NapameTpbl ABNAOTCA 00s3aTeNbHbIMM):

o JK3eMNAApP: 3K3eMnnAp, AnA KOTOPOro OyaeT co3naHa pe3epBHan Konus.
Mpu cosaaHWM pe3epBHOi KOMUKU, HaUMHAA C TabnuLbl Pe3ePBHbLIX KoM
KOHKPETHOrO 3K3emMniApa, 3HaYeHWe NoACTaBNAETCA aBTOMATUUYECKU.

o XpaHunuLye KONUK: XpaHunuile, B KoTopoe ByaeT noMelleHa pesepBHas
konusa. MoxHo BbiOpaTh NokanbHoe unv S3-xpanunuile. JlokansHoe
XpaHunuLLe AO/MKHO HAX0AUTLCA Ha OHOM CepBeEpPe C 3K3eMMNIAPOM, ANA
KOTOPOro Bbl CO3AaETE PE3EPBHYIO KOMUIO.

o lMonb3osartenb 1 Maponb: nvA M naposb nonb3osatena CYB[, oT umenn
KOTOpOro ByaeT BhIMOSTHEHO PE3EPBHOE KOMUPOBaHUE.

o Ba3a AaHHbIX: 6a3a JaHHbIX A71A NOAKOUEHMS K SK3emMnnAapy.

o PeXuM KoNnUPOBaHMUA: PEX1M PE3EPBHOr0 KOMMPOBaHUA, B KOTOPOM ByaeT
cosfaHa pesepsHas Konusa. Bo3MoXHbIe 3HaueHHs:

full. 510 3HaueHWe N0 yMOMYaHHIo.
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delta.

3a noapo6Hoi MHdOpPMaLMEN O peXxMMax pe3epBHOro KOMMPOBaHWsA
oBpaTutech K oduLManbHOM AokyMeHTauumn Postgres Pro no
bg_probackup.

o KonuyecTBO NOTOKOB: KONMYECTBO NapasnsiesibHbIX MOTOKOB, KOTOPbIE
GynyT 3anyLeHbl MPU CO3AaHUU PE3EPBHOM KOMUK.

o Bpemsa oxuaaHua (CeK): TaiimayT B CEeKyHAax ANA OXuaaHuA
apxveupoBaHua cermeHToB WAL 1 NOTOKOBOW nepeaayv. 3HayeHue no
YMOSYaHUIO: 300.

o Co3paTb aBTOHOMHYIO pe3epBHYIO KOMUIO: yKasbiBaeT, CrieayeT fiu
co3aaTb MOTOKOBYHO (stream) pesepBHYto Konuio ¢ 3anucamu WAL,
HeobxoAMMbIMK AR NoCneayHoLLero BOCCTaHOBNEHNs ak3emnsapa. Mo
YMOJTHaHUIO 3TOT (PNaXKoK CHAT.

o CnoT pennuKauMu: CNoT pensivkalum, KoTopblit 6yaeT ucnonb3oBaH Ans
nepeaauv 3anvcen WAL.

o CospaTb BpeMeHHbIN CNOT PensiMKaLUun: ykasbiBaeT, creayeT nu
€03AaTb BPEMEHHbIV COT pennukauumn ana nepeaadu sanucen WAL
aK3emMnnApa, AnA KOTOPOro Bbl CO3AaéTe pesepBHyHo Konuio. Mo
YMOHYaHUIO 3TOT GnaXoK CHAT. Ecnv oH ycTtaHoBneH, cermeHTel WAL
ocTatoTcA AOCTYMHbI, AaXe eC/v NpU CO3AaHWKU Pe3epPBHOM KOMUK
MPOUCXOANT MUX NEePEKTHOYEHHE.
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4. Haxwute OAJIEE v Ha atane JIoNOSIHUTENbHO NMpY HEOOXOAUMOCTH YKAXUTE
Z[OMNOSNHUTENBbHY MHOPMALMIO:

o BHeLHMe KaTanoru: nyTb K Katanory sK3emnnspa, Kotopblii 6yaet
ZIOMOSTHATENBLHO BKITHOUYEH B Pe3epPBHYHO KOMMIO.

o BKnrounTb KaTanor log: ykasbisaeT, CrieayeT N BKIOUYUTL B PE3EPBHYI0
KOMUIO KaTasnor C XXypHariamMn akTUBHOCTHU 3K3emMndpa. Mo yMOn4yaHu!o
3TOT PrIAKOK CHAT.

o He npoBepATb KONMIO: YKa3LIBAET, CIEAYET NK NPOMyCTUTh
aBTOMATUYECKYO NPOBEPKY CO3AAHHOM pe3epBHO Konuu. Mo ymonuaHuo
3TOT QrAXOK CHAT. ECin OH ycTaHOBNEH, pe3epBHasn KonuA co3aaéTes
6bicTpee.

o PacTtArnBaTb BblINOMIHEHUE KOHTPOJSIbHON TOUKU: yKa3bIBaET, CieayeT nu
HayaTb CO34aHWe Pe3epPBHOM KOMUK TOSbKO NOCNE BbIMOSIHEHUA
3an1aHMPOBAHHOW KOHTPOSTbHON TOYKK. [10 yMONYaHMIO STOT PrIaXOK CHAT.

o OTKAOUMTb NPOBEPKY Ha YPOBHE BNIOKOB: yKasbiBAET, CredyeT in
OTKJTHOUMTb MPOBEPKY KOHTPOJIbHLIX CYMM Ha YpOBHe GroKOB Ans
YCKOPEHHWA NPOBEPKM LIENTOCTHOCTHM NPU CO34aHUM pe3epBHOW konuu. Mo
YMOMYaHHIO 3TOT (MraXkoK CHAT.

o YpoBeHb CHaTUA: ypOBEHb CxaTua (Gannos Npu co3gaHnu pe3epBHOM
konun. MoxHo ykasaTb 3HaueHue ot 0 40 9, rae 0 — BbLIKNIOUUTL CKaTHe
dannos, a 9 — 1cnonb3oBaTb HaunyuLlee oxatue dannos. 3HaveHne no
YMOMYaHUIO: 0.

o ANropuTMm CHMaTHUA: anropuTM, UCMONb3YeMbl MPK CxaThn dainnos. SToT
napameTp AOCTYMEH, TOMTLKO €CNu B Nosie YpOoBEeHb CaTUA Bbl BBENK
3HaueHve Bonblue 0. Bo3MoXHble 3HaYeHUA:

s zlib
s 124
s zstd

= pglz

o 3aKpensieHue: napameTpbl 3aKPenIeHUa pe3epBHOM Konuu. BosmoxHble
3HAUEHWS:

= He 3aKkpennAaTb: He 3aKkpennATb pe3epsHyto Konuto. Mpu BeiBope 3TOro
3HaYeHMA UCMNOMb3YKTCA NapamMeTpbl, yKasaHHbIe B pasaene
MapameTpbl XpaHeHUA. OTO 3HAYEHUE MO YMONYAHMUIO.

s ttl: pesepBHyIO KONWIO HEBO3MOXHO yAANIUTbL U3 XpaHWIMLLA Ha
NPOTFKEHUM KOHKPETHOIO KONMYeCcTBa AHew nocne eé cosaanua. Ana
9TOro 3HayeHus B none CpoK XpaHeHUA, AHU BBEANUTE KONTMYECTBO
AHen.

= expire-time: pe3epBHYO KONUIO HEBO3MOXHO YAANUTb U3 XpaHuuLa
[0 KOHKPETHOM AaTbl U BpeMeHu. [InA atoro 3HavyeHud B none Cpok
XpaHeHUA A0 yKaxuTe Aaty 1 Bpema.

o MapameTpbl XpaHeHUA: NapameTpbl XpaHeHNA Pe3ePBHbIX KOMUN.
JocTynHble napameTpbi:

= Retention redundancy (#36b/T04HOCTL): MakcUManbHOe KOSTMYEeCTBO
MOJSHBLIX PE3EPBHbIX KOMUI B XpaHunuLye. Hanpumep, ecnv Bbl
yKasblBaeTe 3, B XpaHuuLle MoryT ObiTb He Bonee TPEX MOSHbIX
PE3EPBHbIX KOMUW.

UTo6bl OTKIOUNTL 3TO OrpaHuueHue, ykaxuTe o. B aTom cnyyae
MaKcHMMarnbHOe KOMTMUYECTBO MOJTHLIX PE3ePBHbIX KOMWI B XpaHUITULLE He
OrpaH1yeHo.

= Retention window (0kHO): KONMYECTBO CYTOK, NOKPbIBAEMOE
pe3epBHLIMU KONUAMMK B XpaHunuile. Hanpumep, ecnu Bbl ykasbiBaeTe
7, B XpaHuuLle Bceraa A0MkHbI BbiTb pE3EPBHbIE KOMUK,
HeobxoauMble Ans BOCCTAHOBMIEHUA AaHHbIX 3@ NOCNEeAHUe CEMb IHEW,
BKJTHOYAA TEKYLUMA AeHb.

YT106bl OTKIIOUUTE 3TO OrPaHUUEHHE, YKaXUTe 0. B aToM criyyae
pesepBHbIE KOMWKU MOTYT ObITh YAaneHsbl U3 XxpaHunuLia B to6om
MOMEHT.

s WAL depth (ry6uHa WAL): MMHMMaNbHOE KOMUYECTBO pe3epBHbIX
KOMWIA Ha KaXXAO0W NIMHWKM BPEMEHH B XpaHunuLle. PesepBHble Konuu Ha
KaokZOM NMHUM BpeMeHU HeoOxoauMbl AnA oBecneyeHus
BOCCTAHOB/EHMA Ha onpeaenéHHbli MoMeHT Bpemeru (PITR).
Hanpumep, ecnv Bbl yKasbiBaeTe 3, B XpaHuiuLLe BCEraa A0SKHbI ObiTb



KaK MMHUMYM TPpU pe3epBHbIe KOMUN Ha KaXKZOWN NUHUK BpeMeHMu.

YT00bl OTKMIOUMTL 3TO OorpaHu4yeHune, yKaxxute 0. B atom cny4yae
BOCCTaHOB/EHWE Ha onpe.qenéHHbM MOMEHT BPEMEHU HEBO3MOXHO.

(] npOCpO'-IeHHbIe KOMWUU: NOJSIUTUKa ynpaBrieHna ycTapeBLLNMU
pPe3epBHbIMU KONMUAMMW. Bo3moxHble 3HauyeHuA:

s O6beanHATL: NPy BO3MOXHOCTH 0GbEAUHATL YCTapeBLune
pesepBHbIE KOMUK C HOBLIMM.

= YpanAatb: yaandatb ycTapesBLline pe3epBHbIE KOMUKU U3 XpaHuuLLa.

= Ypanutb npocpoyeHHble WAL: ynanate WAL ycTapesLumx
pe3epBHbLIX KOMWI M3 XpaHunuLla.

Bce ¢naku MOXHO yCTaHOBUTL OAHOBPEMEHHO.

Mapametpel Retention redundancy, Retention window 1 WAL depth
NPUMEHAIOTCA, TONMBKO ecnu Ans napameTpa NMNpocpoyeHHble KONUK Bbl
ycTaHoBWIM priaxok O6beauHATL W/vnv YaanaTsb.

Mpu yoaneHun yctapeBsLUMX pe3epBHbIX KOMWUK U3 XpaHUULLA 3HAYEeHNA
napameTtpoB Retention redundancy 1 Retention window yunTbiBatoTcA
oaHoBpemMeHHo. Hanpumep, ecnv B none Retention redundancy Bbl BBenn
3, a B none Retention window — 7, 6yayT coxpaHeHbl He Bonee Tpéx
MOMHbIX PE3EPBHbIX KOMWIA, & Takke BCe pe3epBHbIE KOMUKM, HE0OX0aAUMbIE
AN[d BOCCTaHOBIEHUA AaHHbIX 3a nocneaHue ceMb LlHeVI, BKJ1HOYaA TeKyIJ.l,VIVI
ZeHb.

I'Iapameprl XpaHeHUA A0NOTHUTESIbHO MOXXHO HaCTpOUTb And

aK3eMnaApa, a Takke ANA XpaHunuLa Npu Co3AaHnn U peaaKTMpOBaHWK
xpanunuwa. MpumeHaeTca cneayowmi NpMopUTET:

= B nepByto ouepeab NPUMEHAOTCA NapameTpbl Pe3epBHOM KOMWH.
= Bo BTOpYIO 0Yepesb NPUMEHAIOTCA NapameTpbl 3K3eMniapa.
= B TpeTbto o4epeab NPUMEHAOTCA napaMeTphl XpaHunuLla.

O6paTtnTe BHUMaHWE, YTO MPUOPUTET OTHOCUTCA K KaXAOMY OTAESIbHOMY
napameTpy XpaHeHus, a He KO BceM napameTpam OAHOBPEMEHHO.
Hanpumep, MOXeT BO3HUKHYTb CUTYyaLMsA, NPK KOTOPOW MCNonb3yeTca
napameTp Retention window, ykasaHHblii Ana aksemnnapa, v napametp
WAL depth, ykasaHHbin ana xpaHunuia.

3a 6onee noapo6HOM MHOPMaLMEN 0 NapameTpax xpaHeHus oBpaTuTech
K oduymanbHon aokymeHTauuu Postgres Pro no pg_probackup.

5. Haxwvute BbIMOJIHUTDL PK.

PesepBHas konua ByaeT cosfaHa v nosBUTCA B Tabnuuax pesepBHbIX KOMUIA.
MpocmoTp pe3epBHbIX KONUH

YUTo6bl NPOCMOTPETH PE3EPBHLIE KOMUU, NEPENANTE K HUM OAHUM U3 CrIeAYHOLLMX
cnoco6oB:

o Yepes pasaen pe3epBHOMO KOMMPOBAHUA:

B pasnene YMNPABJIEHUE HaBurauynMoHHOW NnaHenu nepenante Ha CTpaHuLy
PesepBHOe KonuposaHue.

e Yepes pasaen HaCTPOMKM KOHKPETHOrO aK3emnniapa:

1. B pasaene YNPABJIEHUE HaBuraunMoHHOW naHenu nepenante Ha
ctpaHuly UHdpacTpykTypa — SK3eMnnapbl.

Otobpasutcs Tabnuua aK3eMnnAapos.

2. HaxmuTe Ha MMA 3K3emnnapa, pesepBHble KoMK KOTOPOro HeoBXoanmo
MPOCMOTPETb.

Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SKIEMIMIAPA HaBuray1MoHHOM naHenu nepenanTe
Ha cTpaHuly PesepBHbIe Konuu.

OtobpasuTca Tabnuua pes3epBHbIX KOMUiA CO crieayroLwuMm cTonbuamu:

o Pa3mep: pasmep pesepBHO# Konuu. TOT cToNBel COAEPXUT AOMONMHUTENbHYIO
MHdOopMaLUto:

o ID: naeHTMdUKaTOp pe3epBHON KOMWUKU B pg_probackup.
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3HauyeHWA B 3TOM CTOJ'I6L[e MOXHO PUNLTPOBAaTL M COPTUPOBATL C NMOMOLLLIO
COOTBETCTBYHLLMX 3HAYKOB.

o Pexum: PeXnm pe3epBHOro KONMpPoBaHMA, B KOTOPOM co3ZaHa pe3epBHan
konuA. Bo3aMoxXHble 3HayYeHuWA:

FULL
DELTA
PAGE
PTRACK

o o0 o o

3a noZpobHoW MHPOPMaLUen 0 pex1Mmax pe3epBHOrO KONMpPoBaHUa
obpaTtuTeck K opuymansHoi AokyMeHTauun Postgres Pro no pg probackup.

3HauyeHnA B 3TOM CTOJ'I6Lle MOXHO PUNLTPOBATL C MOMOLLIbIO
COOTBETCTBYHOLLIEro 3Ha4Ka.

° XpaHMane: XpaHunuile, B KOTOpOe nomMelleHa pesepBHan KonuA. 3HaueHuA
B 3TOM CTOJ'I6L|e MOXHO QUNLTPOBATL M COPTMPOBATL C NMOMOLLbIO
COOTBETCTBYHLLMX 3HAYKOB.

o JK3eMNnAp: 3K3eMNAp, AnA KOTOPOro co3aaHa pesepsHana KonudA. 3HaueHus B
3TOM CTONBLE MOXHO PUNETPOBATEL U COPTUPOBATL C NMOMOLLbIO
COOTBETCTBYIOLLUX 3HAYKOB.

o CraTtyc: cTatyc pes3epBHOM Konuu. BoaMoXxHble 3HaUEHMUA:

REQUESTED: CO3J1aHWe PE3ePBHO# KOMWK BbINo 3anpoLLeHO.

SCHEDULED: CO3/laH1e Pe3epBHO KonuM Bbino 3annaHnpoBaHo.

RUNNING: MPOUCXOAMT CO3aHNe PEe3EPBHOM KOMUK.

DONE: pe3epBHad KonuA cosaaHa.

DELETING_CANCEL: y@/€HWe PEe3epBHOM KOMUKU OblNI0 OTMEHEHO.

DELETING: MPOMCXOAMT yAarneHWe pe3epBHOM KOMUU.

VALIDATING: NPOMCXOAWUT NPOBEPKA LIeNIOCTHOCTH PEe3EPBHOM KOMUK.

VALIDATED: NPOBEPKA LENOCTHOCTU PE3EPBHOM KOMWUK NoKasana, Yto oOHa He

Obina NoBpexaeHa B NpoLecce XpaHeHus.

o MERGING: MPOUCXOAWUT 06 beanHeHWe ycTapeBLLei pe3epBHOM Konuu ¢
HOBOW.

o MERGED: yCTapeBLUasa pe3epBHasn Konusa 00beMHeHa C HOBOM.

o ERROR: MPOM30LLIA OLIMOKA, CBA3AHHAA C PE3EPBHLIM KOMMPOBAHUEM.

ObpatuTe BHUMaHWe, 4TO 3TOT CTATyC Takke oToOpaxaeTcs, ecnu

npoBepKa LenoCTHOCTU Pe3epBHOM KOMKUK Nokasarna, 4To oHa Bbina

noBpexaeHa B NpoLecce XpaHeHus.

0 0 0 o o o o o

3HauyeHnA B 3TOM CTOJ'IéLle MOXHO PUNLTPOBATL C MOMOLLIbIO
COOTBETCTBYHOLLEro 3Ha4Ka.

o Hauano BeinonHeHuA 1 OKOHYaHWe BbINONHEHUA: AaTa U1 BpemMA Havyana u
OKOH4YaHuA co3adaHunA pesepBHoﬁ KOMUK. 3HAYEHMA B ITUX CTOJ'I6L|,aX MOXXHO
bUNBTPOBATb M COPTMPOBATL C MOMOLLIbIO COOTBETCTBYHOLLIMX 3HAYKOB.

o Monb3oBaTtenb: NoONb30BaTESNb, KOTOPLIM CO3AaN PE3EPBHYH KOTUHO.
3HaueHUA B 9TOM CTONOBLE MOXHO GUILTPOBATbL C MOMOLLLIO
COOTBETCTBYHOLLETO 3HAYKA.

o CraTyc Banupauuu: CTatyc NpoBEPKK LieSIOCTHOCTU PE3EPBHOMN KOMUK.
Bo3MO)Hble 3HaUYeHus:

o validated: NPOBEpPKa LENOCTHOCTU PE3ePBHON KOMUM Bbina BbINOHEHA.
o validating: MPOMCXOAMT NPOBEPKA LENOCTHOCTU PE3EPBHOM KOMUK.

o Hauano Banugauyuu n OKOHuaHHue Banuaauuu: aata n BpemMAa Havana u
OKOH4YaHKWA NPOBEPKU LIEeNTOCTHOCTH pesepBHoFl KOMUH.

o JleNCTBUA: AENCTBUA, KOTOPbIE MOXHO BbIMOSIHUTL C PE3EPBHOM Konuen. 3a
noapo6HoW MHPOopMaL e 0 AENCTBUAX C PE3EPBHBLIMM KOMUAMU 00paTUTECH K
APYrMM MHCTPYKUMAM B 9TOM pasaene.

C Ta6nwue17| pe3epBHbIX KOMUIA MOXHO BbINONTHNUTL cneayrwoiiune AencTBuA:

o UT0ObI M3MEHUTL LUMPUHY CTONBLA, NOTAHUTE €ro rpaHuLy C NOMOLLLIO MbILLW.

o UT0ObI M3MEHUTBL NOPALOK OTOBPAXKEHMA CTONOLOB, B MPABOM BEPXHEM YTy
Tabnuubl Haxvute PEJAKTUPOBATD, nocne yero B MeHo nepeTalyute
“MeHa CcTon6LO0B ¢ NOMOLLb0 Mbllun. CTonbew, UMA KOTOPoro oTobpaxaeTca
BbILLIE BCEX B MEHI0, ABSIAETCA NepBbIM B Tabnuue.

o UT0ObI CKPBITL MM NOKa3aTh CTONOLbI, B TPaBOM BEPXHEM YIy CTPaHUL bl
HaxmnTe PEOJAKTUPOBATD, nocne yero B MEHIO AEaKTUBUPYITE UK
aKTMBUPY/TE NepekoyaTen paagoM ¢ UMeHamm CTon0LoB.

o UT06bI 06HOBUTL TaBNKLY, B NPaBOM BEPXHEM YTy CTPAHULbl HAKMUTE
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~
O6HOBUTL AaHHble *~ .
o YT0BbI COPOCHTL BCE DUMLTPLI, B MPABOM BEPXHEM Yry CTPaHULbl HAXKMUTE
C6pocuTb punbTpbI.

MNpoBepKa LLeNnocTHOCTU pe3epBHOW KONUK

MpoBepKa LenocTHOCTHU No3BoNAET yOeAnTLCH, UTO pe3epBHan Konva He Obina
noBpexJeHa B NpoLecce XpaHeHuA.

YT06bl NPOBEPUTL LIENIOCTHOCTb PE3EPBHONM KOMWUU, BLINOMHUTE Crieaytolimne
AencTBuA:

1. MepenanTe K pe3epBHLIM KOMUAM OLHWM M3 CrieAyHoLUX CrnocoBoB:
o Yepes pasaen pesepsBHOro KONMPOBaHKA:

B pasnene YNPABJIEHUE HaBuraunoHHOW naHenu nepenante Ha
cTpanuuy PesepBHOe KonupoBaHHe.

o Yepes pasznen HaCTPOMKK KOHKPETHOro aK3emnsapa:

1. B pasaene YNPABJIEHUE HaBuraunMoHHOW naHenu nepenante Ha
ctpaHuly UHdpacTpykTypa — BK3eMnnapbl.

Otobpasutcs Tabnuua aK3eMnnAapos.

2. HaxmuTe Ha nmA 3K3emMnnAapa, 4nda KoToporo cosfaHa pesepBHad
KonuA.

Orobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SK3IEMMIAPA HaBurayMoHHOM naHesnu
nepenanTe Ha cTpaHuly Pe3epBHbIe KONMUMK.

Oto6pasnTca Tabnuua pesepBHbIX KOMUN.
2. HaxmuTe BanuauposaTb pe3epBHYIO KONUIO @ PAAOM C pe3epBHOM
Konuew, Ansa KOTopoW HEOOXOAUMO BbINOSTHUTL NPOBEPKY LIESIOCTHOCTH.

HauHéTtca npoBepKa LiesIoCTHOCTH pe3epBHO KonuK. Pe3ynstat MOXHO
npocMoTpeTh B cTonbue Cratyc Tabnuubl pe3epBHbIX KOMUIA:

o Ecnv pesepBHan konusa Bbina noBpexaeHa B NpoLecce XpaHeHus,
0oT06pasnTCA 3HAYEHWUE ERROR.

o Ecnv pesepBHan Konus He Bblna NoBpexAeHa B NpoLecce XpaHeHus,
0T06pasnTCA 3HAYEHWNE VALIDATED.

MpocMoTp }ypHana pe3epBHOM KONMUKU

XKypHan pesepBHOM KONWK NO3BONAET NONYYUTb MHDOPMAaLMIO O Nporpecce eé
co3aaHuA.

UTo6bl NPOCMOTPETh XXypHas PE3EPBHOM KOMWUK, BEINONIHUTE Creaytolme
nencTeua:

1. MNepenanTe K pe3epBHbIM KOMWAM OLHWUM U3 CrieayHoLLMX CrocoBoB:
o Yepes pasaen pe3epBHOro KONMPOBaHUA:

B pasaene YNPABJIEHUE HaBuraunMoHHOM naHenu nepenanTe Ha
cTpanuly PesepBHOe KonvpoBaHHe.

o Yepes pasaen HaCTPOMKM KOHKPETHOrO aK3emnnapa:

1. B pasaene YMNPABJIEHUE HaBvraunoHHOM NaHenu nepenante Ha
ctpaHuyy UHdpacTpykTypa — DK3eMnnapsbl.

Ortobpasutca Tabnuua aK3eMnnapos.

2. Haxvmnte Ha uMA aK3emMnnsapa, Ana KOTOPOoro co3aaHa pesepsHas
Konus.

Orto6pasutca cTpanuua O63op.

3. B pasaene AETAJITU SK3EMIMITAPA HaBvrayvoHHOM naHenu
nepenavTe Ha cTpaHuly Pe3epBHbIe KOMUM.

Otobpasutcs Tabnuua pes3epBHbIX KOMHii.



2. HaxmuTe ypHan pesepBHOM KOnuu @ PAAOM C PE3EPBHOMN KONUEN,
XypHasn KOTopoi Heo6Xx0AMMO NPOCMOTPETb.

OTKpoeTCA XypHas pe3epBHON KOMUK.
PepaKkTHpoBaH1e NapamMeTpPOB 3aKpenseHUsa pesepBHOM KoNuu

Yto6bl 0OTpesakTupoBaTh NapamMeTpbl 3aKpenieHna Pe3epBHON KOMUK, BLINOSTHUTE
cneaywoume aencTeuA:

1. MepenanTe K pe3epBHLIM KOMUAM OLHWM M3 CrieAyHoLUX CrnocoBoB:
o Yepes pasaen pesepsBHOro KONMPOBaHUA:

B pasnene YNPABJIEHUE HaBuraunoHHOM naHenu nepenante Ha
cTpanunuy PesepBHOe KonupoBaHHe.

o L-Iepes pasaen HaCTpOVIKM KOHKPETHOro aK3emMnsiapa:

1. B pasaene YNPABJIEHUE HaBuraunMoHHOW naHenu nepenante Ha
ctpaHuly UHdpacTpykTypa — BK3eMnnapbl.

Otobpasutca Tabnuua aK3eMnnapos.

2. HaxmuTe Ha nmA JK3emMnnAapa, 4nAa KoToporo co3faHa pesepBHad
KonuA.

Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SKIEMIMIAPA HaBurayMoHHOM naHesnu
nepenanTe Ha cTpaHuly Pe3epBHble KONMUMK.

Oto6pasnTca Tabnuua pesepBHbIX KOMUN.
2. HaxmuTe Ha 3HauOK TPEX BepTUKasbHbIX ToueK °  — PepaKTMpoBaTb

3aKpenneHue paAOM C pPe3epBHOM KOMWeN, NnapameTpbl 3aKpensieHnA KOTOPOK
HeoBX0AMMO OTpeAaKTMpoBaThb.

OTKpOETCA OKHO PEeaKTUPOBAHUA 3aKpENeHUsa PE3EPBHOM KOMUK.
3. BbibepuTe 0AHO M3 CREeAYOLLMX 3HAYEHUA:

o He 3aKpennATb: NPMMEHNUTL NapamMeTpbl XpaHEHWs PE3ePBHOM Konuu. 3T
3HauYeHK1e Mo yMonyaHuio.

o ttl: pe3sepBHYtO KOMKIO HEBO3MOXHO YAANTUTH HA MPOTAXEHWUW KOHKPETHOTO
KOnuuecTBa AHeW NOCNe peAaKTUPOBaHWA NapamMeTpoB eé XpaHeHua. nnA
3TOro 3HayeHus B none CpoK XpaHeHUA, AHU BBEAUTE KOJIMUYECTBO AHEN.

o expire-time: pe3epBHYO KOMMIO HEBO3MOXHO YAANUTb A0 KOHKPETHOM AaThl
¥ BpemeHu. [ns 3Toro 3HauyeHus B none CPOK XpaHeHUA [0 yKaxuTe Aaty
¥ Bpewms.

4. Haxmvnte COXPAHUTD.

MapameTpbl 3aKpenneHna pe3epBHOM Konuu ByayT OTpeAaKTUPOBaHbl, U3MEHEHUS
oTobpasaTca B Tabnuue pe3epBHLIX KOMUH.

Co3znaHue 3K3eMmniApa U3 pe3epBHOI KONUK

Mepea BLINOMHEHWEM 3TOW NPOLEeAypbl CO3AaiTe Pe3ePBHYIO KOMUIO.

YTo6bl cO3aaTb 3K3EMMIAP U3 PE3ePBHOM KOMWUK, BLINMOMTHUTE creaytoLue
OencTBuA:

1. MepenanTe K pe3epBHbLIM KOMUAM OAHWUM U3 CreAyHLLMUX CocoBoB:
o Yepes pasnen pe3epBHOro KOMMPOBaHUS:

B pasaene YNPABIEHUE HaBuraunoHHoOM naHenv nepenanTe Ha
cTpaHuly PesepBHOe KonvMpoBaHue.

o Yepes pasznen HaCTPOMKK KOHKPETHOro aK3emnsapa:

1. B pasaene YNPABJIEHUE HaBuraumMoHHOW naHenu nepenante Ha
cTtpaHuuy UHppacTpykTypa — K3eMnAfapbI.

Oto6pasnTca Tabnuua aK3emnaAapoB.

2. HaxmuTe Ha nmA JK3emMnnAapa, 4nAa KoToporo co3faHa pesepBHad
KonuA.



Ortobpasutca ctpaHuua O63op.

3. B pasaene AETAJIU SK3EMMIAPA HaBurayMoHHOM naHesnu
nepenavTe Ha cTpanuly Pe3epBHble KOMUM.

Oto6pasuTca Tabnuua pesepBHbIX KOMUi.

2. HamuTe Ha 3HAYOK TPEX BEPTUKAsIbHLIX TOYeK - — BOCCTaHOBMTbL pAAOM
C pe3epBHOM KOMWEN, U3 KOTOPOU HEOBXOAMMO CO3ZaThb SKIEMMIIAP.

OTKpOeTCH OKHO CcO34aHMA 3K3eMnnAapa.

3. YKkaxuTte noapoOHyro MHPOPMALUIO O HOBOM 3K3eMMNiApe (MoMeyeHHbIe
3BE3J0YKOW NapameTpbl ABNATCA 06A3aTeNbHBIMM):

o HasBaHue: yHuKanbHOE UMSA aK3eMnnApa.
o CepBep: cepsep, Ha KOTOPOM ByLET yCTaHOBMEH 3K3eMnnAp.

o CHUCTeMHbIW Nonb3oBaTeNb : Nosib3oBaTeslb OnepayMoHHON CUCTEMBI,
KoTopoMy ByayT NpuHAANEXaTe Gpainbl U KaTanorv aK3emnnapa, u ot
MMeHM KoToporo ByaeT 3anyLyeHa cnyxoba sksemnnsapa. B 6onblunHcTBe
CrnyyaeB TakUM Mosib3oBaTenem ABNAeTCA posgtres. PekomeHayeTcn
y6eanTbCs, UTO yKasaHHbI1 Nonb3oBaTesib CyLLecTByeT B OrnepaLloHHOM
cucteme.

o OCHOBHOW KaTanor AaHHbIX: NyTb K KaTanory Ha cepsepe, B KOTOPOM
ByayT pasMeLLyeHbl OCHOBHbIE KaTasnoru U gaisbl 3k3eMnspa.

o Aapec nogkntouyeHus v MopT NOAKNIOUYEHUA: CETEBOW aapec M HoOMep
nopTa, KoTopble 3k3emnnAp ByaeT Ucnonb3oBaTh AN NPUEMA KITUEHTCKUX
noaxntodeHnin. CeteBown aapec No YMOMYaHUKO: localhost.

o Teru: 1eru, Kotopble ByayT HasHaueHbl ak3eMnnapy. HasHaueHue Tera

MOXHO OTMEHUTb, Ha)XKaB Ha KPECTUK X pPAAOM C ero MMeHeM.

o PesepBHafA Konua: pesepBHan Konud, U3 KOTopoK ByaeT cosaaH
3K3eMnnAp. 3HaueHne NoACTaBAETCA aBTOMATUYECKH.

o Pa3mep PK: pasvep pesepBHOi Konuu, 13 KoTopoi ByzneT cosaaH
3K3eMnnAp. 3HayeHue NoACTaBNAETCA aBTOMATUYECKH.

o TouKa BOCCTaHOBJIEHUA: COCTOAHME, KOTOpoOe Heo6X0AMMO BOCCTAHOBUTL
AnAa sKk3emMnndapa. Bo3moHbIE 3HAYeHUA:

= ---1 BOCCTaHOBWTb MOCNEeHee COCTOAHNE AK3EMMNIAPA B PaMKax
pes3epBHOM KoNuK. STO 3HAYEHUE N0 YMOHYaHMIO.

= Bpemsa: BOCCTaHOBUTbL COCTOAHME 3K3EMMNAPa Ha KOHKPETHYO AaTy U
BpeMA B pamKax pe3epBHOM Konuu. [ina aToro sHayeHua B none Bpemsa
YKaXWUTe AaTy u Bpems.

s LSN: BocCTaHOBUTL COCTOAHME 3K3EMMNAPA, COOTBETCTBYOLLEE
KOHKpeTHOMY nocreaosaTenibHoMy Homepy B WAL. [Inda atoro
3HayeHuna B none LSN BBeanTe nocnenosartensHbln Homep B WAL.

= TpaH3aKLMA: BOCCTAHOBWUTb COCTOAHME 3K3eMnaApa,
COOTBETCTBYIOLLIEE KOHKPETHOMY HOMEepY TpaH3akuuu. [ina aToro
3HayeHuA B none TpaH3aKLUKUA BBEAMTE HOMEP TPaH3aKLuu.

[na sHauyeHwnit Bpema, LSN 1 TpaH3aKu1A JONONHUTENBHO HE0OX0AMMO
yKasaTb cneaytLime napameTpbl:

= BocctaHoBUTB BKtouasn YKa3aHHOe 3Ha4YeHUue: yKkasbiBaeT, creayet
JI1 BOCCTAaHOBUTb COCTOAHKUE ANA 3K3eMnidpa 40 yKa3aHHOro 3Ha4yeHua
BKITHOYMTENbHO. OTOT GNaXoK YyCTaHOBSEH MO YMOYaHUIO.

Hanpumep, ecnu B none TpaH3aKuUA Bbl BBE/M 123456 U YCTAHOBUIM
dnaxok BocctaHOBUTbL BKIOYaA ykasaHHOe 3Ha4eHue, AnA
aKk3emnnApa ByaeT BOCCTAHOBMEHO COCTOAHUE, COOTBETCTBYIOLLEE
TpaH3akuun 123456. Ecnu Bbl He yCTAHOBUAM STOT BAXOK, ANA
aKk3emnnApa ByaeT BOCCTAHOBIEHO COCTOAHUE, COOTBETCTBYIOLLEee
TpaH3akuum 123455.

= JlecTBUE NOCe BOCCTAHOBNEHUA: YKa3blBaeT, Kakoe nencTeune
crneyert BbIMNO/IHUTL HAa cepBepe Nnocsie BOCCTaHOBIEHNA COCTOAHKUA
AnAa sKk3emMnndapa. Bo3moxHblE 3HAaYeHUA:

» [lpMocTaHOBUTbL BOCCTaHOBIIEHHWE (pause): NPUOCTaHOBUTb
co3aaHue aK3emnnApa us pesepsHoi Konuu. MNossonaeT ybeantsca
nepes cosaaHMeM 3K3eMnApa, YTo AndA Hero Oblo BOCCTAHOBMEHO
npasuiIbHOE COCTOAHME. OTO 3HAYEHME NO YMOTYaHWIO.



= 3aBepLlMTb BOCCTaHOBJNEHUe (promote): co3natb aK3emnnap u3
pe3epBHOM KOMUK M HAYaTb MPUHUMATL KITMEHTCKUE NOAKITHOYEHUA.

s BbIikntounTtb UHCTaHC (shutdown): cosaaTe ak3emnnap u3
pe3epBHOM KOMUKU M OCTAHOBUTL Cepaep.

o YacTUuHOe BocCTaHOBJNEHHUE: yKasbiBaeT, kakue 6asbl AaHHbIX ByayT
BOCCTaHOB/EHbI B 9K3EMMNIIAPE, UMM HA0OOPOT UCKIOUEHb! M3 NpoLiecca
BOCCTAHOBMEHMA. BO3MOXHbIE 3HAYEHUA:

= He ucnonb3oBaTth: BOCCTAHOBUTL BCE Hasbl JaHHbIX B 3K3eMMNifpe.
370 3HaYeHMe MO YMOMYaHHUIO.

= UcknounTb HekoTopbie BJI: MCKITIOUMTE KOHKPETHbIE 6asbl AaHHbIX U3
npowecca BOCCTaHOBMEHHA.

= BoccTtaHoBUTL HekoTopble BJl: BOCCTAHOBUTL KOHKPETHbIE 6asbl
ZaHHbIX B 9K3emMnnspe.

Ana 3Hauenunit UckniounTb HeKoTopble BJ1 1 BoccTaHOBUTbL HEKOTOpbIE
B/ ykaxuTe yHuKanbHoe MmA 6asbl AaHHbIX C MOMOLLbo napameTpa basbl

AaHHbIX 1 HaxvnTe JIOBABUTb BA3Y JJAHHbIX. Bul MoxeTe fo6aBuTb

HECKOMbKO MMEH 6a3 AaHHbIX. MMA 6asbl AaHHLIX MOXHO YAASUTb, HaXaB

Ha 3HAa4YOK KOP3UHbI D PAAOM C HUM.

o MpoBepka AOCTYNHOro NPOCTPaHCTBa: NO3BOMAET NPOBECTU NPOBEPKY
cB0OOHOr0 AUCKOBOrO MPOCTPAHCTBA Ha cepBepe, 4ToObl yBeanTLCA, YTO
ZMCKOBOTO NpocTpaHcTBa ByaeT AOCTATOYHO ANA CO3AaHUA SK3EMNIAPA 13
pesepBHOM Konuu. YTobbl 3anycTuTb nposepky, Haxvnte MPOBEPUTD.

4. Haxmute BbIMOJHUTDb.

Oksemnnap 6yaeT cosnaH U3 pe3epBHO KOMUK 1 noaBuTca B Tabnuue
3K3EeMMNIAPOB.

YnaneHuve pe3epBHOW KONUK

NPEAYNPEXOEHUE
[Mocne ynaneHusa pe3epBHble KOMUU HEeNb3A BOCCTAHOBUTD.
YTo6bl ynanute pe3epBHYH KOMUIO, BEIMOMTHUTE CrieaytoLve AeUCcTBuA:
1. MepenanTe K pe3epBHLIM KOMUAM OAHWM M3 CrieayHoLmnX CrnocoBoB:
o Yepes pasaen pe3epBHOro KOMMPOBAHMUS:

B pasaene YMNPABJIEHUE HaBuraunoHHOM naHenu nepenante Ha
cTpaHuly PesepBHOe KonvpoBaHue.

o Yepes pasaen HACTPOWMKM KOHKPETHOTO SK3emnapa:

1. B pasaene YMNMPABJIEHUE HasuraynMoHHOM naHenu nepenante Ha
ctpaHuly UHdpacTpykTypa — DK3eMnnapsbl.

Oto6pasuTca Tabnuua aK3emMnaAapoB.

2. HaxmuTe Ha umA aKk3emniapa, 4519 KOTOpPoro co3zjaHa pesepBHas
Konus.

Orto6pasutca cTpanuua O63op.

3. B pasaene AETAJNU SK3EMMIAPA HaBurayMoHHOM naHesnu
nepenavTe Ha cTpaHuly Pe3epBHble KOMUM.

OrtobpasuTcs Tabnuua pes3epBHbIX KOMHil.

2. HaxmuTe Ha 3HaYOK TPEX BEPTMKAmbHBIX TOYeK *  — YAanuTb pAAOM C
pe3epBHOM Komuew, KOTOPYH HEOOXOAUMO yAANUTb.

OTKpoeTCA OKHO yAaneH1A pe3epBHOM KOMUK.
3. Haxwvute YOAIUTD.

PesepBHas konua ByaeT yaaneHa v nepectaHeT otoBpaxartbea B Tabnuue
pesepBHbIX KOMUHM.

PacnucaHuA pe3epBHOro KONUpPoBaHUA

B atom pasaene onnucaHo, Kak ynpaenAaTb pacnucaHnAamMn pe3epBHOro
KONMpoBaHUA, N NnpuBeAeHbl crieayrowme UHCTPYKL UKL



CosfaHve pacnucaHuna pe3epBHOro KONMpoBaHUA
[MpocmoTp pacnucaHnin pe3sepBHOr0 KONWPOBAHKA

BbinonHexve pacnucaHua pe3epBHOro KonnMpoBaHUA
JeaktnBauma v akTuBaumna pacnucaHnsa Pe3epBHOro KOMMPOBaHUA

Ynanenve pacnucaHua pe3epBHOro KonMpoBaHua

CospnaHue pacnucaHuA pe3epBHOro KONMpoBaHUA

Ytobbl co3aaTb pacnucaHue pe3epBHOIO KOMMPOBAaHUA, BLIMOMHUTE CrieaytoLime
AencTBuA:

1. B pasaene YNPABJIEHUE HaBurayMoHHOW naHenu nepenanTe Ha CTpaHuLy
PesepBHoe KonupoBaHue — PacnucaHue.

Oto6pasuTca Tabnuua pacnucaHnii pe3epBHOIO KOMMPOBaHHS.
2. B npaBom BepxHeMm yriy cTpaHuLbl HaxmuTe Ha kHonky CO3OATb 3ALAYY.
OTKpoeTCA OKHO CO3AaHMA PacnMCaHnA Pe3epPBHOrO KOMMPOBaHHUA.

3. Ha arane O6wee ykaxuTte noapodHy0 MHPOPMALMIO O HOBOM pacrucaH1m
pe3epBHOro KOMMPOBaHWA (MOMeUYeHHble 3BE3A0UKOM NapamMeTpbl ABMAOTCA
06s3aTenbHbIMMU):

o HasBaHue: YHUKanbHOE UMA pacrnnucaHnAa pe3epBHOro KonnpoBsaHuA.

o 3agaTb BbIMOMHEHWE CrON-CTPOKOM : MO3BOMAET ONMUCATb UHTEPBA
BPEMEHU ANs CO34aHWA Pe3epBHbIX KOMWi B popmMaTe crontab. 10
YMOJYaHUIO 3TOT NepeKtoyaTesb AeakTMBMPOBaH. ECnv oH akTMBUMPOBaH,
B none BbINosIHeHUe BBeAMTE CTPOKY B popmMaTe crontab.

o MnaHupoBaHWe 3agaun: TMN PacnucaHWs PE3ePBHOTO KOMMPOBaHWA. DTOT
napameTp AOCTYMeH, TONbKO eCnu Bbl A€aKTUBMPOBAsM NepeKoyaTtesnb
3apaTb BbINONHEHUE CrON-CTPOKOW . BO3MOXHbIE 3HAYEeHMA:

=« OTnomeHHoe no BpeMeHu: OyaeT coszjaHa oHa pesepBHas Komua B
KOHKPETHYIO AaTty 1 Bpemd. [lna atoro 3HauyeHuna B none Bpema
YKaXuTe Jaty v Bpems.

= [Mo pacnucaHuio: pesepBHbie KonuK ByayT cO3AaBaTHCA C KOHKPETHBIM
MHTEPBasIOM BPeMEHH. [1NA 3TOro 3HaUEHWA yKaxuTe creaytoLmne
napameTpsbi:

(] MHTepBan: €4UHUL bl UBMEepPeHNA nHTepBasia BpEMEHMH. BoamoxHble
3Ha4yeHunqa:

s MuHYTBI. OTO 3HaYeHWE N0 YyMONYaHUIo.
s Yachl.
s OHn.

= MoBTOpPATL KawAble: MHTEPBaN BPEMEHU ANF CO34aHuA
pe3epBHbLIX KONWI N0 MUHYTaMm M Yyacam. ATOT napameTp AOCTYNeH,
TONbKO ecnin BbiBpanu MuHyThbl unu Yackl 13 BbinagatoLero
cnucka Mo pacnucaHuio.

= JIHM BbINOJIHEHHUA: YKa3bIBAET, MO KaKUM AHAM CrieayeT co3aaBaTth
pesepBHbIE KOMUMU.

o Hauatb v MoBTOPATL A0: AaTa M BPEMA Hayana M OKOHYaHUA Co3AaHuA
pe3epBHbIX KOMW N0 pacnucaHunio. ST napameTpbl AOCTYMHbI, TOMLKO
€C/N1 Bbl aKTUBUPOBaAsIM nepeknvaTenb 3ana'rh BbiMOJIHEHHUE Ccron-
cTpoko# unv Bei6panu Mo pacnucanuio B pasaene MnaHupoBaHue
3apauu.

o UTOroBan CTpoKa KPOH: CTpoKa B hopMaTe crontab, ONUCLIBAKOLLAA
WHTEpBan BPEMEHW ANA CO3AaHWA PE3EPBHbIX KOMUI. 3HaYeHne
MOACTaBNAETCA aBTOMATUUYECKW. OTOT napaMeTp AOCTYNeH, TONMBbKO ecnu
Bbl BbIOpanv Mo pacnucaHuto B pasaene NnaHupoBaHWe 3agauu.

o DK3eMnAAP: 3K3eMNAp, AnNA KOTOporo ByAeT cosznaHa pesepBHas Konus.

o XpaHunuLye KONUI: XxpaHunuile, B KoTopoe ByaeT nomMelleHa pesepBHas
konus. MoxHo BbIOpaTh nokasnbHoe unu S3-xpaHunuile. JlokansHoe
XpaHW1LLEe LOMKHO HAXOAUTLCHA HAa OAHOM CEepPBEPE C SKIEMMNIAPOM, ANA
KOTOPOro Bbl CO3AaéTe PE3EPBHYHO KOMMUIO.

o Monb3oBatenb v Maponb: Mmva 1 naposnb none3osatena CYB[, oT uvenu
KOTOpOro ByaeT BhINOSTHEHO PE3EPBHOE KOMUPOBaHUE.

o Basa gaHHbIX: 6a3a AaHHbIX ANA NOAKMOUYEeHUA K SK3emMnnAapy.



o PeMum KonupoBaHHA: PeXXMM PE3EPBHOMO KOMMPOBAHMS, B KOTOPOM ByaeT
cosaaHa pesepBHas Konus. BoaMoXHble 3HaYeHun:

full. 310 3HAaYeHWE NO yMONYaHuto.
page.

ptrack.

delta.

3a noApoBHON MHDOPMALMEH O pexrMax Pe3epPBHOrO KOMMPOBaH!S
obpaTuTeck K opuumansHor AoKymMeHTauun Postgres Pro no
pg_probackup.

o KonnuecTBO NOTOKOB: KOMMUYECTBO NapassienbHbIX NOTOKOB, KOTOpbIe
6ynyT 3anyLUeHbl MPU CO3AAHUU PE3EPBHOM KOMUK.

o Bpemsa oxuaaHuA (CeK): TaimayT B CeKyHAax ANa oxuaaHuA
apxusuposanua cermeHTos WAL 1 noTokoBoW nepedayn. 3HaueHne no
YMOJTYaHUIO: 300.

o CospaTb aBTOHOMHYIO pe3epBHYIO KOMUIO: yKasbiBaeT, crneayeT fin
co3aaTb MOTOKOBYHO (Stream) pesepBHyto konuto ¢ 3anmcamu WAL,
HEeoBXoAMMbBIMM NA NOCeaytoLero BOCCTaHOBMEHWA ak3emnnapa. Mo
YMOJYaHUIO 3TOT BaXOK CHAT.

o CnoT pennukayuu: crnoT pennukalmu, KoTopblit 6yaeT Mcnonb3oBaH Ans
nepeaayv 3anucen WAL.

o Cos3paTb BPEMEHHbIW CNOT PEenfIMKaLWu: yKasbiBaeT, crneayert
co34aTb BPEMEHHBIN CNOT pennukalymu ana nepeaayu sanucein WAL
3K3emnnApa, AnA KOTOPOro Bbl CO3Aa&TE pe3epBHYto Konuto. o
YMOYaHUIo 3TOT GnaXoK CHAT. Ecnv oH ycTtaHoBneH, cermeHTel WAL
OCTatoTCA AOCTYMHbI, A2XKE €C/W NPU CO34aHUKN PE3EPBHOM KOMUK
NPOMCXOANT UX NEPEKIIoUeHNe.

4. Haxwute OAINEE v Ha atane JoNONHUTENbHO NPy HEOOXOAUMOCTHU YKAXUTE
JONONTHUTENbHYHO UHPOPMALHUIO:

o BHeLUHMe KaTanoru: nyTb K Katasnory aK3emnsspa, Kotopbli Byaet
ZIOMOSTHATENbHO BKITHOUYEH B PE3EPBHYHO KOMMIO.

o BkntouuTb Katanor log: ykasbiBaeT, cneayet nv BKIKOYUTb B PE3EPBHYO
KOMWIO KaTtasnor C XypHanamu akTUBHOCTH ak3emnnApa. 1o ymonyaHuto
OTOT QIIaXKOK CHAT.

o He npoBepATb KONUIO: yKasbiBaeT, creayeT M NponycTuThb
aBTOMATMYECKYHO NPOBEPKY CO3AaHHOW pe3epBHOM Konuu. Mo ymonyaHuio
3TOT GNaxoK cHAT. Ecnu oH ycTaHoBneH, pesepBHan Konua cosnaérea
6bicTpee.

o PactAruBaTb BbINOSIHEHUE KOHTpOnN bHOW TOYUKM: yKkasblBaeT, creayert i
Ha4yaTb co3daHue pesepBHoﬁ KOMWU TOJTBKO MOCsie BbINOJTHEHUA
3aI'IJ'IaHMpOBaHHOl7I KOHTpOJ'II:HOVI Touku. Mo YMOJTYaHUIO 3TOT PIAKOK CHAT.

o OTKNIOUMTb NPOBEPKY Ha YPOBHe BNOKOB: yKasbiBaeT, crieayer
OTKITHOUMTB MPOBEPKY KOHTPOSIbHLIX CYMM Ha YpOBHe 6r0KOB Anf
YCKOPEHHWA NPOBEPKM LIeNTOCTHOCTM NpW CO34aHUM pe3epBHOW Konuu. Mo
YMOJTY@HHIO 3TOT PraXoK CHAT.

o YpoBeHb CHaTUA: ypOBEHb CKaThA Gannos Npu cCo3aaHnn pe3epsHON
konuu. MoxHo yKkasaTtb 3HadeHune o1 0 40 9, rae 0 — BbIKIIOUMTL CxaThe
dannos, a 9 — ucnonb3oBaTb Haunyullee oxatve dannos. 3HaYeHWe No
YMOSYaHHUIO: 0.

o ANropuTM CHaTHUA: afirTOPUTM, UCMOSb3YEMBIV NMPU CKaTUKU Painos. IToT
napamMeTp AOCTYNEH, TONbKO €Cnv B Nnone YpoBeHb CHaTUA Bbl BBE/U
3HaueHwve Gonblue 0. Bo3aMoXHble 3HaYeHUA:

s Zlib
s 1Z4
= zstd

s pglz

o 3aKpenneHue: napameTpbl 3aKpeNIeHNA pe3epBHOM KOMuK. BoamoxHble
3HAYEeHuA:

= He 3aKpennaTb: He 3aKpennATb pesepBHyHo konuto. Mpu BeiGope 3Toro
3HauYeHMUA UCMONb3YHTCA NapaMeTpbl, yKadaHHble B pasaene
MapameTpbl XpaHEeHUA. OTO 3HAYEHHUE MO YMONYAHMUIO.

s ttl: pesepBHyHO KONWIO HEBO3MOXHO YAANNUTb HA MPOTAXEHUU
KOHKPETHOr0 KONM4ecTBa AHer nocne eé cosaanva. [ina atoro
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3HaueHwus B nonie CPoK XpaHeHUA, [HU BBEAUTE KONTMUYECTBO AHEeN.

= expire-time: pe3epBHyHO KOMUIO HEBO3MOXHO YAANWNTb A0 KOHKPETHOM
Zatbl M BpemeHu. [ina atoro sHayeHus B none CpoK XpaHeHUs Ao
YKXXUTE AaTy 1 Bpems.

o MapameTpbl XpaHEeHUA : NapamMeTpbl XpaHeHUA PE3EPBHbBIX KOMU.
JocTynHble napameTpsbl:

= Retention redundancy (#36b/TO4YHOCTb): MaKCManbHOE KOIMYECTBO
MOJSIHbIX PE3EPBHbLIX KOMUI B XpaHunuLye. Hanpumep, ecnv Bbl
yKasblBaeTe 3, B XpaHuuLLe MoryT ObiTb He 6onee TPEX NOMHbIX
pe3epBHbIX KOMUHM.

YT006b! OTKIHOUUTE 3TO OrpaHuyeHune, yKaxxuTte o. B atom cny4dae
MaKCUMasibHOE KOJIMYEeCTBO MOJTHbIX pe3epPBHbIX KOMUI B XpaHunuiie He
OorpaHun4yeHo.

= Retention window (0kHO): KONMYECTBO CyTOK, NOKPbIBAEMOE
pe3epBHbIMK KOMUAMM B XpaHunuLye. Hanpumep, ecnv Bbl ykasbliBaeTte
7, B XPaHWIULLE Bceraa AOMKHbI OblTb PE3EPBHBIE KOMUK,
HeobxoauMble Ans BOCCTAHOBMIEHUS AaHHbIX 3@ MOCNEAHNE CEMb HEW,
BK/THOYAA TEKYLUMIA AeHb.

YT106bl OTKIIOUYMTE 3TO OrpaHUUeHne, YkaxuTe 0. B aTom crnyyae
pesepBHbIE KOMWKU MOTYT BbITh yYAaneHsbl U3 XxpaHunuLia B 060K
MOMEHT.

= WAL depth (rmy6uHa WAL): MMHUMaNbHOE KOTMYECTBO PEe3EPBHbIX
KOMWI Ha KaXxao#h NIMHUK BPEMEHM B XpaHunuLle. PesepsHble Konun Ha
KavkAoW SIMHMK BpemMeHn HeoBxoanMbl AnA obecneyeHun
BOCCTaAHOBIMIEHMA Ha onpeaenéxHblin MoMeHT Bpemenu (PITR).
Hanpumep, ecnu Bbl ykasbiBaeTe 3, B XpaHuuLLie Bceraa A0MKHbI ObiTb
KaKk MUHAMYM TPU Pe3epBHbIE KOMWUKU Ha KaXAOoW JIMHUK BPEMEHMU.

YT06bI OTKIIOUNUTL 3TO OrpaHuYeHue, ykaxute o. B atom cnyyae
BOCCTAHOB/EHKE Ha onpeAeNnéHHbIi MOMEHT BPeMEHU HEBO3MOXHO.

= [pocpoueHHbIe KOMUU: NOSNUTUKA YNPABIIEHUS YCTAPEBLUMMM
pe3epBHbLIMU KOMUAMU. BO3MOXHbIE 3HAUYEHHA:

s O6beaMHATb: NPy BO3MOXHOCTY 0O bEANHATL yCTapeBLIne
pe3epBHbLIE KOMUK C HOBLIMM.

s YpanaTtb: yaanaTtb yCTapeBLUMEe PE3EPBHBIE KOMUK U3 XpaHUnuLLa.

= Ypanutb npocpoueHHble WAL: yaanate WAL ycTapesLumx
PE3EPBHbIX KOMUIA U3 XpaHUMLLA.

Bce (priaXKn MOXHO YCTaHOBWUTL OAHOBPEMEHHO.

[MapamveTtpel Retention redundancy, Retention window » WAL depth
NPUMEHAOTCA, TONBKO ecnn Ana napameTtpa MpocpoyeHHbIe KonNuK Bl
ycTaHoBWM ¢priakok O6'beAUHATL v/unv YaanaTsb.

Mpu yoaneHuu yctapeBLUMX PE3EPBHBIX KOMUI U3 XpaHUULLA 3HAYEHUA
napaveTtpos Retention redundancy v Retention window yuuTbiBatoTCA
oaHoBpemMeHHo. Hanpumep, ecnu B none Retention redundancy bl BBEM
3, a B none Retention window — 7, 6yayT coxpaHeHbl He Bonee Tpéx
MOJSHBIX PE3EPBHbIX KOMUI, @ Takke BCE Pe3epBHbIE KOMUK, HE0OX0ANMble
ZNA BOCCTAHOB/EHWA A@HHbIX 3@ NOceAHne CeMb IHEWH, BKtouan TeKyLui
JeHb.

I'Iapalweprl XpaHeHnAa A0NO0JTHUTEeNNbHO MOXXHO HAaCTPOUTb AnA

9K3EeMNNAPa, a TaKKe AN XpaHuIuLLa Npyu CO3aHnu U PEaKTUPOBAHUH
xpaHunuwa. MpumMeHaeTcA cneayroLmMii NpuopuTeT:

= B nepsyto ouepeab NPMMEHAIOTCA NapameTpbl Pe3epBHOM KOMUK.
= Bo BTOpyto ouepenb NPMMEHAIOTCA NapamMeTpbl 3K3emnapa.
= B TpeTbio ouepeab NpUMEHAIOTCA NapaMeTpbl XPaHUIMLLA.

O6paTnTe BHUMaHWE, YTO NPUOPUTET OTHOCUTCA K KaXAOMY OTAESIbHOMY
napamMeTpy XxpaHeHus, a He KO BCceM napamMeTpam OAHOBPEMEHHO.
Hanpumep, MOXeT BO3HWUKHYTb CUTYyaL M, NPK KOTOPOH UcnonbayeTca
napameTp Retention window, ykasaHHbIl AnA Sk3emnnapa, 1 napameTp
WAL depth, ykasaHHbl aAna xpaHunuia.

3a 6onee noapo6HOIM MHbOPMaLWEN 0 NapameTpax xpaHeHus obpaTuTech
K oduymanbHom gokymeHTauum Postgres Pro no pg probackup.

5. Haxmnte COXPAHUTD.
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PacnucaHue pesepBHOro KonvposaHua ByAeT co3aaHo M nossuTcA B Tabnuue
pacnucaHuii pe3epBHOr0 KOMUPOBAaHKS.

MpocmoTp pacnucaHuit pe3epBHOrO KONMPOBaHUA

UTo6bl NPOCMOTPETh pacnucaHusa pe3epBHOro KONMpPoBaHUa, B pasaene
YMNPABJIEHUE HaBvrauvoHHOW NnaHenu nepenante Ha ctpaHuly PesepBHoe
KonuposaHue — PacnucaHue.

Oto6pasuTca Tabnuua pacnucaHuii pe3epBHOrO KOMMPOBaHUA CO CreayoLUMK
cronéuamu:

o 3apaua: YHUKanbHOEe UMA pacnmcaHnA pe3epBHOro KonMpoBaHUA. 3HaueHuA B
3TOM CTOJ'|6L|e MOXXHO COpPTHUPOBaTb C MOMOLLbHO COOTBETCTBYHOLLEro 3Ha4Ka.

e AreHT: areHT, KOTOpPbIM CO34aéT pe3epBHbIe KOMUK. DTOT cTonbdel CoaePXUT
AONOJSTHUTENbHYHO MHPOPMAaLUIO:

o 3K3eMI1]1F|p: SK3eMnnAap, 4519 KOTOPOro co3A4aroTCcA pe3epBHbIe KOMUK.

3HaueHUA B 9TOM CTONOBLE MOXHO DUILTPOBATbL C MOMOLLLIO
COOTBETCTBYIOLLMX 3HAYKOB.

. XpaHMnume: XpaHunuiie, B KOTOpOe nomMeLwlarotTcAa pe3epBHbIE KOMUU.
3HayeHuA B 3TOM CTOJ'I6L|,e MOXHO UNLTPOBATL C MOMOLLIbHO
COOTBETCTBYHOLLEro 3Ha4Ka.

o C}arue: ypoBeHb CaT1a Gpansios Npu co3AaHUM PE3ePBHbLIX KOMWIA.
BoamoxHble 3HaueHuA: ot 0 40 9, rae 0 — BbIKNOUMTL CxaTue dpannos, a 9 —
UCMONb30BaTb HaunyJllee cxatne Gpainsnos.

o MocnenHee BbINONHEHUe: JaTa U BpemA cos3gaHuA nocneaHemn pesepBHoFl
KOMuu.

o PacnucaHue: cTpoka B popmarte crontab, ONUCHIBAtOLLASA MHTEPBas BPEMEHH
ANA Cco3AaHNUeA PE3ePBHbIX KOMUIA.

o Monb3oBaTenb: NonbL30BaTesb, KOTOPLIM CO34an pacnucaHue Pe3epBHOro
KOMMpoBaHMsA. 3HaueHUsA B 3TOM CTONOLE MOXHO PUNLTPOBATH C MOMOLLbIO
COOTBETCTBYHOLLEro 3HauKa.

C Tabnuuei pacnucaHuii pe3epBHOro KONMMPOBAHUA MOXXHO BbIMOSTHUTb
crneayrowme AencTBuA:

e YUT00bI 06HOBUTL TABMULY, B NPABOM BEPXHEM YITly CTPAHULbI HAXXMUTE

~
O6HOBUTb AaHHble *~ .
o UYT06bI COPOCHTEL BCE DUNLTPLI, B MPABOM BEPXHEM Yy CTPaHULIbl HKMUTE
C6pocUTb pUNbTPSI.

BbinonHeHue pacnucaHuAa pe3epBHONo KoNnupoBaHUA

Pacnucanune pe3epBHOro KONMpPoBaHMA MOXHO BbIMO/THUTL BPYYHYHO, uTOObI
He3amMeannTesibHO HaYyaTb co3daHne pesepBHon KOMuu.

UT0o6bl BLINOMHUTL pacnucaHue pe3epBHOro KONWPOBaHUA, BLINMOMTHUTE CreaytoLue
nencTeua:

1. B pasaene YMNPABJIEHUE HaBurauvoHHOM naHenu nepenanTe Ha CTpaHuLly
PesepBHoe KonupoBaHue — PacnucaHue.

OtobpasuTca Tabnuua pacnucaHuii pe3epBHOrO KOMMPoBaHUA.
2. Ha)kMUTE Ha 3HAUOK TPEX BEPTUKAMLHBIX TOYEK - — BBINOMHUTL PALOM C
pacrnucaHMem pesepBHOrO KOMMPOBAHHSA, KOTOPOE HEOOXOAMMO BbINOMHUTB.

HauHéTca BbiNnoNHeHne 3anaHna pe3epBHOro KonuposaHua. PesepsHan Konua
6yneT cozaaHa v nonABWTCA B TaBnmuax pe3epBHbIX KON,

JeaKTMBaLMA U aKTUBALMA pacnucaHUA pe3epBHOIo KONMPOBaHUA

PacnucaHue pe3epBHOro KONMPOBaHWA MOXHO A€aKTUBUPOBATb, YTOOLI BPEMEHHO
NPMOCTAHOBUTH CO3aHKe pe3epBHbIX Komuid. o ymonuaHuio pacnucaHma
pe3epBHOro KOMMPOBaHMA aKTMBUPOBAaHbI.

YTo6bl AEaKTUBMPOBATL WUIIM aKTUBUPOBATb pacnMcaH1e pe3epBHOro KONMPOBaHUs,
BbINOSTHUTE CreaytoLine AeNCTBUA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy



Pe3sepBHOe konupoBaHuWe — PacnucaHue.
Oto6pasuTca Tabnuua pacnucaHuii pe3epBHOIO KONMMPOBaHHUS.
2. HaxmuTe Ha 3HauYOK TPEX BEPTUKasIbHLIX ToUeK °  — JleakTMBMPOBaTh UK

AKTMBMpOBaTb pAAOM C pacnucaHuemM pe3epBHOro KonnMpoBaHUA, KOTopoe
HeobxoanMo AeaKTMBMpoBaThb UM aKTUBUPOBATb.

YnaneHuve pacnucaHuA pe3epBHOro KONMpoBaHUA

NPEAYNPEXOEHUE

Mocne ynanexua pacnucaHvs pe3epBHOrO KOMMPOBaHMUA HEMb3A
BOCCTAHOBUTb.

lMpu yoaneHuu pacnucaHua pe3epBHOro KOMMPOBaHWA He YAANATCA CO3AaHHbIE
Mo 3TOMY PacnucaH1io pe3epBHbIe KOMUMU.

UTto6bl yaanuTb pacnvcaHue pe3epBHOro KOMMPOBAHUS, BLINIONTHUTE criedytoLine
AencTBuA:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
Pe3epBHOe KonupoBaHue — PacnucaHue.

Oto6pasnTca Tabnuua pacnucaHni pe3epBHOIO KONMMPOBaHHUS.

2. HaxmuTe Ha 3Ha4YOK TPEX BEPTUKAITbHbIX TOYEK P Ynanutb paaom c
pacnucaHvemM pe3epBHOro KONMPOBaHUA, KOTOPOE HEOOXOAUMO yAaNUTh.
OTKpOETCA OKHO yAarneHua pacnuMcaHna pPe3epBHOro KOMMPOBaHUS.

3. Haxmute YOAINUTD.

PacnucaHue pesepBHOro KonvpoBaHua ByaeT yaaneHo 1 nepecTtaHeT

oTobpaxaTbca B TaBnuue pacnucaHuii pe3epBHOTO KOMMPOBAHKS.

HacTpoiika napameTpoOB XpaHeHUA pe3epBHbIX KONWI ANA
aKsemnnApa

YT06bl HACTPOWTL NapameTpbl XPaHEHUA PE3EPBHBIX KOMUIA ANA 3K3eMnnApa,
BbIMNOJSIHATE Creaytolue AencTBunA:

1. B pasaene YINMPABJIEHUE HasuraumMoHHoOM naHenu nepenanTe Ha cTpaHuly
UHdpacTpykTypa — IK3eMnnfapbl.

Oto6pasuTca Tabnuua aK3emnaAapoB.

2. HaxmuTe Ha mA sKk3emMnnsapa, Anf KOTOPoro HE06X0AUMO HACTPOUTL
napameTpbl XpaHEeHUA PE3EPBHbIX KOMUA.

Orto6pasutcsa cTpanuua O63op.

3. B pasnene AETAJIU SKIEMIMIAPA HaBurayMoHHOM naHenu nepenanTe Ha
cTpaHuly PesepBHble Konun — HacTpoMrKK.

OtobpasaTca napameTpbl XpaHeHUA PE3EePBHbIX KOMUIA.

4. B npaBoM BepXHeM yriy CTpaHuLbl BbIGEpUTE XpaHUIULLE 13 BbiNaAatoLwero
cnucka.

5. YkaxuTe napameTpbl XpaHEeHWA Pe3ePBHbIX KOMMUA:

o retention_redundancy (¥366ITOYHOCTb): MakCUMasibHOe KONMYecTBO
NOSTHBIX Pe3epBHbIX KONWUIM B XpaHunuLe. Hanpumep, ecnu Bbl ykaseiBaeTe
3, B XpaHusnuie MoryT BbiTb He 6oriee TPEX MOSHbLIX PE3EPBHbLIX KOMWIA.

YT100bl OTKIIOUUTE 3TO OrPaHUUYEHHE, YKaXUTE 0. B 9TOM criyuae
MaKCMMarnbHOEe KOIMYECTBO MOSHbIX PE3EPBHbIX KOMWI B XpaHUIULLE He
orpaHuy4eHo.

o retention_window (0kHO): KOIMYECTBO CYTOK, MOKPbIBAEMOE PE3EPBHBLIMU
KONWUAMMK B XpaHunuile. Hanpumep, ecnu Bbl yKasbiBaeTe 7, B XpaHUULLE
BCEraa JOMKHbI ObITb pe3epBHbIE KOMKUKU, HEOOXoAUMbIe AnA
BOCCTaHOBSEHWA AaHHbIX 32 NOCNEAHUE CEMb AHEW, BKIHOYAA TEKYLLUMA
ZeHb.

YT06bl OTKIIOUNTL 3TO OrpaHUYeHKe, ykaxuTe 0. B aTom cryyae pesepBHble
KOMWK MOTyT BbITb yAaneHbl U3 XxpaHunuiia B nto6oi MOMEHT.



o delete_expired: nonuTuka ynpaeneHua yctapesLLUMMA Pe3epBHbIMU
KonuAmK. BoaMoXxHbIe 3HaUYeHHA:

s O6beAUHATDL: NPY BO3MOXKHOCTH 06 beANHATL YCTAPEBLUME PEe3epBHbIe
KOMWUM C HOBbLIMM.

= YpanAatb: yiandatb ycTapesLline pe3epBHbIE KOMUK U3 XpaHunuLa.

= Yaanutb npocpouyeHHble WAL: ynanate WAL ycTapesLumx pe3epBHbIX
KOMWiA U3 XpaHuUnuLia.

Bce ¢naku MOXHO yCTaHOBUTL OAHOBPEMEHHO.

o wal_depth: (rny6uHa WAL): MMHUMabHOE KONMUECTBO Pe3ePBHbIX KOMUI
Ha KaXXJoW NUHUKU BPEMEHM B XpaHunuLle. PesepBHble KoMK Ha KaXaoK
NMHUM BPEMEHU HEOOXOAUMBI AN 0BecneyeHnn BOCCTAHOBMEHUA Ha
onpenenéHHbin MmomeHT Bpemenu (PITR). Hanpumep, ecnu Bbl ykassiBaeTte
3, B XpaHWIMLLE Bceraa AOMKHbI ObiTb Kak MUHUMYM TPWU PE3EPBHbIE KOMUK
Ha KaXxA0% NMHUM BPEMEHH.

YT106bl OTKIIOUUTE 3TO OrPaHUYEHHE, YKaXUTE 0. B aTOM criyyae
BOCCTaHOB/IEHWE Ha OnpeAen&HHbIN MOMEHT BPEMEHU HEBO3MOXHO.

MapameTtpsl retention_redundancy, retention_window » wal_depth
NPUMEHAIOTCA, TONBLKO ecnun AnA napaveTpa delete_expired Bbl ycTaHOBUIM
dnaxok 06beAuHATb 1/1nn YaanaTtb.

Mpv yaaneHuu yctapeBLUMX PE3EPBHbIX KOMUIA U3 XpaHWULLA 3HAUYEeHUA
napameTpoB retention_redundancy v retention_window yuutbiBatotcA
oAHoBpeMeHHO. Hanpumep, ecnv anAa napametpa retention_redundancy Bbl
yKkasanu 3, a and napametpa retention_window — 7, 6yayT coxpaHeHbl He
6onee TPEX MOJHbLIX PE3EPBHLIX KOMWi, @ TaKKe BCE PE3ePBHLIE KOMWUK,
HGOéXOﬂMMbIe ANA BOCCTaHOBM1EeHUA AaHHbIX 3a nocneaHne ceMb LlHePI,
BKJTHOYAA TEKYLUMA AeHb.

MapameTpbl XpaHeHUA AONOMHUTENBHO MOXHO HACTPOWUTbL ANA Pe3EPBHOM

KOMWUM NpY CO3AaHNN PE3ePBHOM KOMUHM, @ TaKke ANA XPaHWUWLLA NP1 Co34aHuu
¥ pefaKTMpoBaHWK XpaHunuia. MpUMeHAeTCcA CneayroLwmii NPUOPUTET:

o B nepByto ouepeab NPUMEHAOTCA NapameTpbl PE3ePBHON KOMUH.
o Bo BTOpYIO 0uepesb NPUMEHAIOTCA NapameTpbl 3K3eMnnapa.
o B TpeTbio ouepeab NPUMEHSIOTCA NapaMeTpbl XpaHunuLla.

OépaTMTe BHUMaHUe, 4TO NPUOPUTET OTHOCUTCA K KaXXAOMY OTAESIbHOMY
napamMmeTpy XpaHeHud, a He KO BCeM napamMeTpamMm 0AHOBPEMEHHO. Hanpwmep,
MOXET BO3HUKHYTb CUTYyaLua, NP1 KOTOPOH MCMOosb3yeTca napameTp
retention_window, ykasaHHbit Ana ak3emnnapa, 1 napamveTtp wal_depth,
yKasaHHbIA Ana XxpaHunuia.

3a 6onee noapo6HOIM MHpOPMaLMEN 0 NapaMeTpax xpaHeHus oBpaTuTechb K
oduumnanbHOn AoKymeHTauun Postgres Pro no pg probackup.

6. Haxmute MPUMEHUTD.

Busyanusayua nnaHa 3anpoca

PPEM noanepxvsaeT BU3yanuaaumio ninaHoB 3anpocos, KOTOPbIE MOXHO
NoSTyYnTb C MOMOLLbIO KOMaHAbI ExPLATN. 3a 6onee noApoBHOW UHpOopMaLUen o

KOMaHAe EXPLAIN 00paTUTECh K 0dULManbHOW [oKyMeHTauuu Postgres Pro.

Busyanusauusa cooepxuT AepeBo y3noB niaHa 3anpoca v no3sonaet
nepemMeLLaTbea Mexay yanamu. Kaxasii y3en uMeeT yHUKanbHoe UMA 1
COOTBETCTBYET KOHKPETHOM CTaAnK BLINMOMHEeHUs 3anpoca. MNpu Haxatuu Ha Uma
y3na oTtobpaxaeTca pacluMpeHHan MHdopmMaLnsa 06 3ToM yane.

B aTom pasaene onucaHo, kak ynpasnATe BU3yanu3aLMaAMK N1aHOB 3anpocos, U
npuBeAeHbl Cneayowme UHCTPYKLMK:

CosfaHvie BU3yanuaauuv nnaHa sanpoca
[MpocmoTp BU3yanus3auuy nnaHa 3anpoca
PenaktupoBaHue BW3yanusauvu nnaHa sanpoca
YnaneHve Busyanusauuu nnaHa 3anpoca

Cos3paHuve BU3yanuv3alMu nNnaHa 3anpoca

lMepea BbINONHEHWMEM 3TOM NPOLEAYPbl HY)XXHO cAenaTtb creaytoLliee:
1. MonyunTe nnaH 3anpoca:

EXPLAIN (ANALYZE, COSTS, VERBOSE, BUFFERS, FORMAT JSON)


https://postgrespro.ru/docs/enterprise/current/app-pgprobackup
https://postgrespro.ru/docs/enterprise/current/using-explain

2. Cronupy#Te Nony4yeHHbl NaH 3anpoca U CoXxpaHuTe ero.
Ytobbl co3aaTh BU3yanusaumio nnaHa 3anpoca, BeIMOSHUTE crielytoLme AeUcTBuA:

1. B pasaene YNMPABJNEHUE HasurauvMoHHoOM naHenu nepenanTe Ha cTpaHuly
MoHuTOopuHr — Busyanusauyms.

Oto6pasaTca napaMeTpbl BU3yanusauuy ninaxa sanpoca.

2. YkaxuTte noapoBHyto MHbOPMaLMIO O HOBOM BU3yanuaaluy nnaHa sanpoca
(noMeueHHble 3BE3A0YKOM NapaMeTpbl ABAAITCA 06A3aTENbHBIMMU):

o HasBaHue: yHuKanbHOe UMA BU3yanusaluv nnaHa sanpoca. Ecnu Bbl He
yKasblBaeTe WMf, OHO FrEHepUpPyeTCH aBTOMAaTUUYECKM.

o MMnaH 3anpoca: nnaH 3anpoca, KOTopbli ByAeT BU3yan3MpoBaH.

o 3anpoc: TeKCT 3anpoca, nraH Kotoporo ByaeT Bu3yanuauposaH. Ecnu Bbl
yKasblBaeTe TEKCT 3anpoca, OH o6aBnsaeTcA B BU3yanusauuio nnaHa
3anpoca.

Bbl MoXeTe cozaaTb BM3yanusauuio Ha OCHOBE MpumMepa nnaxa sanpoca. [na
3TOro B NPaBOM BEPXHEM Yy CTpaHuubl B 6r1oke Mpumepbl HaxmUTe Ha

3HAYOK KapaHJala @ pAJOM C MpMMepoM. B aTom criyuae 3HaueHna
napameTpoB BU3yanusauuu nnaxa sanpoca 6yayT noAcTaBreHbl
aBTOMaTWYECKH.

3HayeHuna napameTpoB BU3yanusaLumn nnaHa 3anpoca MOXHO O4YUCTUTb, HaXKaB
OYUCTHUTD.

3. Haxwmute BUSYAIIUSUPOBATD.

Bwayanwsauwﬁ nnaHa s3anpoca 6y£|eT co3daHa, OTOépaSMTCH Ha CTpaHuue 1
nosBuUTCH B G110Ke COXpaHEHHbIe nnaHbl.

MpocmoTp BU3yanusayuu nnaHa sanpoca

YTo6bl NPOCMOTPETHL BU3yanusaLuto niaHa 3anpoca, BbINofHUTE crieaytolimne
AencTBuA:

1. B pasaene YINMPABJIEHUE HasuraumMoHHoOM naHenu nepenanTe Ha cTpaHuly
MoHuTOpUHr — Busyanusayms.

OtobpasaTca napaMeTpbl BU3yanusaluy nnaHa sanpoca.

2. B 6r10ke CoxpaHeHHble MiaHbl HXMWUTE Ha UMA BU3yanuaauyuu niaqa
3anpoca, KOTOpyt HeoBX0AUMO MPOCMOTPETb.

Busyanusauua nnaHa 3anpoca OTOépaSMTCH Ha CTpaHunue.

PepakTupoBaHWe BM3yanusauuu nnaHa sanpoca

UTo6bl 0TpesakTpoBaTh BU3yanuaayuuio niaHa 3anpoca, BbiNosiHUTE creaytoLime
nencTeua:

1. B pasaene YNPABJIEHUE HaBuraynMoHHOM naHenu nepenanTe Ha CTpaHuLy
MoHuTOopuHr — Busyanusauumn.

OTo06pasaTca napameTpbl BU3yanusauuu ninaqa sanpoca.

2. B 6noke CoxpaHeHHbIe MiiaHbl HAXMUTE 3HAYOK KapaHaalla L’ pAaom ¢
BM3yanusayuen nnaHa 3anpoca, KoTopyro He06X0AUMO OTPEAAKTMPOBATD.

3. MaveHnTe napameTpbl BU3yanusaumu niaHa sanpoca.
4. Haxmunte BUSYAITUSUPOBATD.

Busyanusauua nnaHa sanpoca 6yaeTt oTpesakTupoBaHa U oTobpasnTca Ha
cTpaHuue.

YnaneHue BM3yanusauuuv nnaHa sanpoca

NPEAYNPEXOEHUE

Mocne ynanexua su3yanusalnu NnaHoB 3anpocoB HeMb3A BOCCTAHOBUTb.
YTto6bl ynanuTb BU3yanusaumio nnaxa 3anpoca, BbiNoMHUTe creaytolme AeACTBUA:

1. B pasaene YMNPABJIEHUE HaBuraunoHHOM NaHenu nepenanTe Ha cTpaHuuy
MoHuTOopHuHr — Busyanusauyma.



OtobpasaTca napameTpbl BU3yanusalimu nnaHa sanpoca.

)
2. B 6noke CoxpaHeHHble MiaHbl HKMUTE Ha 3HAYOK KOP3HHbI pAZOM C

BU3yanusayuein nnaHa sanpoca, KoTopyo He06X0AMMO YAANUT.

Busyanusauua nnaHa sanpoca GyaeT yaaneHa v nepectaHeT otoBpaxaTbcs B
6noke CoxpaHeHHble MaHbl.

O6HOBNEeHWe U MUrpayua

PekomenayeTca yacto o6HoBNATL PPEM, 4To6bl 6bITh B Kypce NOCneaHnx
“cnpaeneHui 1 ynydlieHuin. Bel MoxeTe nepeitv Ha nodyto M3 NoaAepKUBAEMbIX
Bepcwit U3 noboro NoAAepPKMBAEMOrO BbiNycKa, HaunHas ¢ Bepcun 2.0.

MHdopmauus 06 obHosneHuax Bepcuit PPEM aocTtynHa B pasaene Y1o HoBoro.

MoapobHee unTaiTe B pyKOBOACTBAX MO OOHOBMNEHUIO:

o O6HoBnexue Ha Bepcuto PPEM 2.1
o O6HoBneHwe Ha Bepcuio PPEM 2.0

O6HoBneHue Ha Bepcuto PPEM 2.1

PekomeHayemblii nopsaaok 06HOBNEHUA Ha Bepcuto 2.1:

O6HoBneHue meHeaKepa
BAHO!

Mepen o6HOBNEHUEM MeHEeMKepa PEKOMEHAYETCA AOKAATLCA 3aBEepLLEHNS
BCEX pPernamMeHTHbIX 3aaHui, 3anyLieHHbix B PPEM (cM. akTuBHble 3aaaHuA
B KoHconu 3aaaHnui).

O6HoBMEHWE MeHeKepa OCYLLECTBAETCA B CNEAYIOLLEM NOPAAKE:
1. O6HoBMTE MeTazaHHble penosutopusa PPEM 1 nakeTHOro MeHeaxepa.

Mpoueaypa 06HOBNEHUA 3aBUCUT OT BEPCUK UCMONb3YEMOro AMCTpuOyTHuBa 1
KOHKPETHOro NakeTHOro MeHezxepa.

2. OctaHoBuTE cny>K6y MeHexepa Bepcun 2.0 c NOMOLLIbIO KOMaHAbl systemctl
stop ppem.

3. YcTaHoBuTE MeHeaxep Bepcumn 2.1.
Mpoueaypa ycTaHOBKM BbINOHAETCA C MOMOLLbIO NMaKeTHOro MeHexepa.
4. O6HoBHTe dainbl KOHOUIypaLmuK.

KoHdUrypaumnoHHele dannbl pasveLlaroTca B katanore /etc. [pu
HE0BXO0AMMOCTH HACTPOMKK AOMKHBI ObITb MEPEHECEHDI B HOBLIN hains
KOHpUrypaLuuu.

5. 3anycTute cnyx0y MeHeaxepa Bepcumn 2.1 C MOMOLLbIO KOMaHAbI systemct1
start ppem.

6. Y6eautecs, 4To cny>K6a MeHeZ)epa ycnewHo 3anyctuniack U A0CTynHa C
NOMOLLbHO KOMaHAbl systemctl status ppem.

O6HOBNEHUe areHToB

O6HOBEHWE areHTOB OCYLLECTBAETCA B CEAYHOLLEM NOPALKE:
1. OB6HOBUTE MeTazaHHble penosutopus PPEM v nakeTHOro MeHemxepa.

Mpoueaypa 06HOBMNEHUA 3aBUCUT OT BEPCUM UCMOSb3yemMoro AMCTpudyTuea 1
KOHKPETHOrO NakeTHOro MeHeaxepa.

2. OcTaHoBUTE cnyx0y areHTa Bepcuu 2.0 C NMOMOLLbI0 KOMaHAbl systemctl stop
ppem-agent.

3. YcraHoBuTe areHTa Bepcum 2.1.
[Mpoueaypa ycTaHOBKM BbINOMHAETCA C MOMOLLbIO NMaKeTHOro MeHeaxepa.

4. O6HOBUTE Paisbl KOHPUrypaLuu.



KoHdUrypauunoHHbele dannbl pasveLlaroTca B KaTtanore /etc, Npu
HE0BX0AMMOCTHU HAaCTPOWKK A0SKHBI OblTb NEPEHECeHb! B HOBbIW daiin
KOHpUrypaLuuu.

5. 3an

ycTuTe cnyx0y areHta Bepcuu 2.1 ¢ MOMOLLbIO KOMaHAbI systemctl start

ppem-agent.

6. Y6eautech, uto cnyx6a areHTa yCrneLHo 3anycTunach v JOCTyNHa G NOMOLLLIO

KOM

aHAbl systemctl status ppem-agent.

O6HoBneHue Ha Bepcuto PPEM 2.0

B atom

pasaene coaepxarcAa pekoMmeHaaunun u UHCTPyKUUA No Murpayun Ha

Bepcuio PPEM 2.0.

NMPUMEYAHUE

Bepcuna 2.0 o6paTHo HecoBmMecTUMa ¢ Bepcuer 1.0. MHCTpymeHToB Ansd
nnaBHOM MUrpaumn AaHHbIX B HACTOoALLEee BpeMA He npeaocTtaBnAaeTca.

PekomeHaauuu no m urpayguu

Mpu Murpauumn Ha Bepcuto PPEM 2.0 Heo6X0AUMO yYecTb CriealytoLme U3MeHeHus,
peanusoBaHHble B PPEM 2.0:

o KomnoHeHTbl MeHeaxepa M areHTa nepenucaHbl Ha Asbike Golang v peanuaytoT
HoByto Bepcuto API. Mo aToi npuunHe HekoTopble KomMnoHeHTsl PPEM Bepcum

2.0

HecoBMeCTUMbl C KOMIMOHEHTaMu BepPCUU 1.0:

MeHemkep Bepcun 2.0 HeCOBMECTUM € areHTamu Bepcuun 1.0 u Hao6oporT;
Beb-npunoxeHue sepcumn 2.0 HECOBMECTUMO C MeHekepom Bepcun 1.0 1
Hao6opoT;

dannbl KOHPUrypaummn meHeaxepa Bepcun 1.0 HecoBmecTUMEI ¢ pannamu
KoHdUrypauuu meHemxepa Bepcuun 2.0 n Hao6opoT;

dannbl KOHPUrypaymmn areHToB Bepcun 1.0 HECOBMECTUMbI C dannamm
KOHdUrypaumu areHToB Bepcum 2.0 1 Hao6opoT.

o AreHTbl Bepcuu 2.0 Tenepb He OCYLLECTBIAIOT PEryNfpHbIA cOOp METPUK 1
XypHarnos ak3emnnapos CYB[. [ina paboTel ¢ MeTpukamu v xypHanamn PPEM
Tenepb UCNOJb3YeT pgpro-otel-collector.

B cBA3u ¢ aTMM npeanaratoTca cneayroLue pekomeHaauunm no murpaummn Ha PPEM

2.0:

e Pa3s

BépTbiBaHWe PPEM 2.0 pexomeHAyeTCA BbINOMHATL HA 000pYyAOBaHUM,

otaensHom ot PPEM 1.0. PekomeHayeTca cHavana BbINOHUTL NOSTHOE
BbiktoyeHne PPEM 1.0, Brtoyada areHTbl U MeHeXkep, 3aTeM YCTaHOBKY U
3anyck meHeakepa u areHtos PPEM 2.0.

BAXHO!

MonbITKM 0AHOBPEMEHHOTO BbINOSTHEHWA OAHUX W TEX Xe onepawuni Haa
oAHUMU U Temu xe ak3emnnapamu CYB/ B AByx Bepcuax PPEM moryT
NPUBECTU K HenpeackasyembiM nocrneacTeuam. Usberaite cutyaymi
0ZHOBpeMeHHoM paboThl B AByx Bepcuax PPEM. OaHoBpemeHHasn
paboTa ABYX BepCcHil He TeCcTMpoBasnach W He rapaHTMpoBaHa.

o JInA Mcnonb3oBaHWe pacLUMPeHHbIX GYHKLWA OTCNEXMBAHMUA
paboTocnocobHocTH ak3emnnsapos CYB[ B PPEM pekomeHayeTCs yCTaHOBUTL
U HacTpouTb pgpro-otel-collector. MoapobHee UnTainTe B 0puULMANBHOM

JOKymeHTauumn pgpro-otel-collector u pazaene Unterpaumna c PPEM.

MopAaok Murpayuu

PexomeHayemblt nopaAoK Murpaumu Ha sepcuio 2.0:

1. TonHOoCTLIO BLIKOUNTE BCe KoMMNoHeHTbl PPEM 1.0.

2. Ha otaenbHOM cepBepe yCTaHoBUTe MeHeaxep Bepcum 2.0.

bas

a peno3uTopuAa AnAa MmeHeaxepa sepCcun 2.0 MoxeT BbITb pasmelLleHa B TOM

e ak3emnnsape CYB/[, rae pasmelleHa 6asa penosntopua MeHezxepa Bepcum

1.0.

BAXHO!


https://postgrespro.ru/docs/otelcol/0.3/index
https://postgrespro.ru/docs/otelcol/0.3/configuration/ppem

He ucnonbayiite oaHy v Ty e 6asy penosuTtopus ana obenx Bepcuid, B
NPOTMBHOM Cryyae MeHemkep Bepcun 2.0 He CMOXET 3anyCTUThCA.

3. Uto6bl y6eanTbes B YCMELIHOCTH YCTaHOBKKU MeHeaxkepa Bepcum 2.0,
aBTOPU3YHTECH B BEB-NPUIOKEHNUM M NonyunTe API-KIOY AnA HACTPOWKK
areHTa.

4. YctaHosuTte areHT Bepcum 2.0.

5. Ha Bcex cepsepax ak3emnnapos CYBJ] ynanute cHauana areHThl, a 3atem
mMeHeaxep Bepcum 1.0.

Mounck U ycTpaHeHUe HeucrnpaBHOCTEN

B aToMm pasaere onucaHbl crnocofbl NOMCKa M yCTpaHeHHs npobnem.

o B cnyyae BO3HMKHOBEHWS NPoBiem Uiu NoA03PEHNH Ha UX Hanuuue,
NPOBEPLTE COCTOAHUE CNYXO .

o [lnq nonyuyeHua A0MNOMHUTENBbHOM MH(OPMALIMM NPOBEPLTE XyPHAIbI
coo0bu1eHn.

° I'Ipvl HeZoCcTatoyHOCTM MHdOPMaLUK XXypHana, USMEHUTE YPOBEHb
AeTannsalmnu XXypHannupoBaHWa U NOBTOPUTE MOUCK.

MpoBepKa COCTOAHUA CNYHO

CepBVICbI MeHeKepa 1 areHTa ynpasnatoTCcA CUCTEMHbIM MEeHEeDKePOM systemd:

o ppem — CNyX06a MeHeaKepa.
e ppem-agent — CNyx0a areHra.

[na npocmoTpa cocToAHUA Cryx6 BOCMOMb3YHTECh YTUIUTON systemctl:

# systemctl status ppem
® ppem.service - PostgresPro Enterprise Manager

Loaded: loaded (/lib/systemd/system/ppem.service; enabled; preset:
enabled)

Active: active (running) since Sat 2024-11-16 15:43:01 MSK; 48min
ago

Main PID: 53582 (ppem-manager)
Tasks: 7 (limit: 3512)
Memory: 226.9M
CPU: 8.445s
CGroup: /system.slice/ppem.service
L53582 /usr/sbin/ppem-manager -config /etc/ppem-

manager.yml

BbiBOA cTatyca coaepxuT:

e ppem.service — UMA W OnMcaHue cepsuca. MHankatop Touku ("e") ncnonbsyet
LIBETOBYH MHAMKALMIO ANA NOACBETKM 0OLLEro COCTOAHWA cepBuca.

Benbii uBeT — HenTpanbHoe cocToAHMe "inactive" nnu "deactivating".
KpacHbiit iBeT — cocToaHue owmnbku "failed" unu "error".
3eneHbI UBET — HOpMarbHoe cocTofHue "active”, "reloading” unum "activating".

e Loaded — CTaTyC KOHUrypauumu cepemuca, 03Ha4aloLLni, 4To KOHPUrypaLma
3arpy)xeHa B NamATb U 3TO HOPMaslbHOE COCTOSHME.

e Active — CTATYC BbINOIHEHNA CEpBUCa, 03HayaroLLMK, 4YTo cepBuC ycnewHo
3anyLleH n akKTuBeH B AaHHbIM MOMEHT. Takxe pAaoOM OTOépa)KaeTCH BpemA
3anycKka 1 npoAoJ/HKUTESIbHOCTb BbIMNOJTHEHWA.

e Main PID — MAEHTUMUKATOP M HA3BaHWE rMaBHOroO NpPoLecca B CrncKe
npoLeccoB onepaLnoHHOM CUCTEMBI.

e Tasks — 00LLEE KONMYECTBO NPOLIECCOB W NMOTOKOB, NOPOXAEHHBIX M1aBHbLIM
MPOLECCOM.

e Memory W CPU — WUCMOJIb30BAHNE CUCTEMHLIX PECYPCOB, NMaMATH 1
NPOLECCOPHOro BPEMEHH.

e CGroup — KOHTPOJNbHAA rpynna, B KOTOPYO NomMeLleHbl npolecChbl cepBuUca.

o JlononHWTENbHO Nocrie OCHOBHOM cekuuu ByayT oTobpaxaTtbea nocneaHue
3anucu crnyxeBHblX COOOLLEHWIA.



B HOpPMasibHOM COCTOAHUU CEePBUCHI MeHepKkepa U areHToB JOJKHbI BbITb B
COCTOAHUUN Active.

MpoBepKa MypHanoB cooOLeHUI

Cnyx06bl MeHeZXepa v areHTa B npoLiecce paBoTbl MOTyT OTNPaBNATb CHyKeOHbIe
coobLeHus. Mo yMONYaH1IO U MEHEKED U areHT UCMOSb3YHOT CTaHAaPTHbIN
BbIBOA (stdout) Ans oTnpasku cny)eBHbIX XypHanoB 1 coobLueHnin. CoobLueHns
nepexsaTbiBalOTCHA cpeacTBaMu systemd 1 MoryT 6biTb MPOCMOTPEHbBI C MOMOLLbHO
journalctl:

# journalctl -u ppem

ns BbiBOAA NOCTYNAMOLLMX HOBLIX COOBLLEHMI A0CTYNHA ONunsa - £:

# journalctl -fu ppem

HacTtpoika ypoBHA aetanusauyuu
XypHanupoBaHuUA

>KypHanMpOBaHv|e MmMeeT HECKOJTbKO ypOBHeI?I Aetanusauymu:

e error — XyPHaNMPOBAHWE TOMbBKO OLLUMBOK.

e warning — XypHa/IMpoBaHWe OLLUMOOK U NpeaynpexaeHui.

e info — XypHa/IMpoBaHUe OLLIMOOK, NPeayNPeXAEHH U MHDOPMATUBHbBIX
CO00BLLEHNIH. DTOT YPOBEHb UCMONBL3YETCA MO YMOTYaHUIO.

e debug — XypHanNMpoBaHue ownBOoK, NpeaynpexaeH1i, tHPOpMaTUBHbIX
COO0BLLEHNI M OTNAL0YHBIX COOBLLEHMA.

HacTpovika xypHanupoBaHu1a BeIMOMHAETCA B dainax KOHPUrypaumm /etc/ppem-
manager.yml U /etc/ppem-agent.yml B MApamMeTpe log. level. MN3ameHeHuna
HaCTPOEK XXypHanMpoBaHWA BCTyNnatoT B CUIY Nocne nepesanycka crnyxobl.

TepMUHBbI U COKpalleHUn

O6Lwmre TepMHUHbI

Beb6-npunomeHne — rpaduyeckuit nutepdeic PPEM, npeaocTasnarowmii
CpeACTBa KOHTPONA M ynpaBneHna Haa pecypcamu u nHopacTtpykrypon CYB/ ¢
nomoLbto 6paysepa.

MeHepmep (aHrn. manager) — KOMMNOHeHT cuctembl PPEM, koTopbii
KOOPAMHUPYET paboTy areHToB 1 06CNYXMBaET 3anpockl nosb3osatenei PPEM.

AreHT (aHrn. agent) — cepBUCHbLIA KOMMNOHEHT cucTembl PPEM, koTopbli
NPUHUMAET KOMaHAbl OT MeHeKepa M 3aHNMaeTCa ynpaBieHnem aK3emMnnapoB
CYyBA.

Pecypcbl U 060BEKTbI

Cepsep (aHrn. host) — puanyeckuii cepsep (Mnu BUPTyasnbHaA MaluMHa), Ha
KOTOPOM yCTaHOBJIeHa onepaulunoHHana cuctema. Ha cepsepax mMoryT pasmeLjarben
areHTbl, 3k3emnnapbl CYB/] 1 HeKoTopble TUMbl UCTOYHUKOB AaHHbIX.

3k3emnnAap CYBA (aHrn. instance) — CYB[ PostgreSQL, paboTatowas Ha
cepBepe Wnv BUPTyarbHOM MalluHe.

O6bexTbl aK3emnnApa (aHr. instance objects) — oTAeNbHbIE 0GBEKTLI BHYTPH
CYB/[], Tak1e Kak TabnnyHble NnpocTpaHcTea, 6asbl AaHHbIX, CXeMbl, TaBNIULbI,
WHAEKCbI U T.M.

HacTtpowku aksemnnapa (aHrn. instance settings) — napameTpbl HACTPONKK
aksemnnapa CYB[, 06bl4HO NPUBOAATCA B OCHOBHOM dairne KoHdHUrypaymu
postgresqgl.conf.

CepBuc ak3emnnaApa (aHrn. instance service) — cnoco® 3anycka aksemnnapa
CYB/], 06bIYHO systemd, HO MOXET ObITb U pg_ctl (ABNAETCA YCTAPEBLLMM
€nocoboM v He pekomMeHAayeTCs).



McTouHuk aaHHbIX (datasource, #arch, #top-level-objects) — noaxntoyaembli
MCTOYHUK ANA XpaHeHna pecypcos onpeaenexHHoro tuna. PPEM pasnuuaer
MCTOYHMKM AaHHbIX N0 TUMY pasMeLleHns, Hanpumep BHYTPEHHWE W BHELLHWE, 1 NO
TUNY XPaHUMbIX PECYPCOB, HANPUMEP UCTOYHWMKM METPUK, XYPHANOB U PE3EPBHbIX
Konum.

YnpaBneHue JOCTYNOM

MpuBunerusa (aHrn. privilege) — npaso AOCTyna Ha BbINOTHEHWE AENCTBUA
OTHOCHUTENBHO pecypca B cucteme PPEM.

Ponb PPEM (aHrn. role) — rpynna npvsunerni B cucteme PPEM.

Monb3osarenb PPEM (anrn. user) — yyeTHaa 3anuck B cucteme PPEM,
accouuMpoBaHHas ¢ nosnb3osarenem B cucteme PPEM.

F'pynna (aHrn. group) — rpynna nonb3osaresnien B cucteme PPEM.
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