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http://www.postgresql.org/docs/9.4/static/storage-file-layout.html

ol PROFESSIONAL

Epreprllz KL Posggres

MaccuB 6ydepoB:

cTpaHulLbl (00b1uHO 8 KB)
IOTIOTHUTE /IbHAsT MH(pOopMalls

Kak u pyrue CTpyKTYphbl B IIaMsITH, 3alljuilleH 0/JI0KUpOBKaMu

BriTecHeHuUe

4dCTO HCII0J/Ib3yeMbIe CTPAHHILIBI OCTAOTCHA
pPeAKO HMCIIO0J/Ib3yeEMbIE€ 3dMEHAKOTCA

«['psi3HBIE» OY(eEphI MOCTENEHHO 3alMChIBAKOTCS HA IUCK

rpouecc background writer
(HO MHOIIAa ¥ CepBepPHbBIN MPOLIeCC)



ol PROFESSIONAL

TpaH3akunu Posggres

[TocnenoBaTenbHOCTD Orlepaliyii, COCTaB/ISIOIIAs
JIOTUYECKYI0 eIMHULYY Pa0OTHI

ATOMapHOCTh — BCe WIX HUYEro

npy (PUKCALUM BBITTOTHSIOTCS BCE OTepalyi,
[IPHA OTKAaTe He BBITIO/IHIeTCS HU OfiHA

CornacoBaHHOCTh — 1e/IOCTHOCTh JaHHbIX

CUCTEMaA I1epexoguT N3 O4HOI'0 COITIaCOBAHHOI'O COCTOAHHMA B APYyroe

M 30/14111s1 — OT ApYTryUX TPaH3aKI[UM

Ha pe3y/lbTaT He [J0/DKHbI OKa3bIBaTh BIUSIHUE
Npyrye napasieabHO paboTarolye TpaH3aKLUU

I10ITOBEUHOCTD — JAaXke mocJjie cbos

BaQDHKCHpOBaHHBIe HM3MEeHEeHHNA HUKOI'ld He TEPATCA



XXypHan (WAL) Posggres

B >XypHasn ynipexkaatoiien 3anvicu (write-ahead log) 3ammceiBaercs
MH(bOpMal[Us, 10CTaTOYHas JI/Isi TIOBTOPHOIO BBITIOTHEHHUS BCEX
NIeMCTBUM IIPU BOCCTAHOBJ/IEHUU

O06s13aH NoMacTh Ha AUCK paHblile, YeM U3MeHeHHbIe CTPaHULIbI

rporiecc wal writer
3anrchIBaeTCs B MOMEHT (bUKCALMH, IMOO aCUHXPOHHO

CoxpansieTcs B (haunsl (1o 16 Mb), cTapbsie MOT'yT apXHBHUPOBAThCS

nporiecc wal archiver

KoHTpo/ibHasl TOUKa — IMPUHYAUTEeNbHbIM COpPOC Ha AUCK BCEX I'PSI3HBIX
OydepoB, UTOObI He XpaHUTb MHOI'O (Dali/IOB

ripouecc checkpointer



PROFESSIONAL

MHorosepcrnoHHocTb (MVCC) Po&gres

Kaxkgast TpaH3akiys paboTaeT CoO CHUMKOM

COIIdCOBdHHbLIE€ NdHHbIE Had OHpE,[[EHEHHbIﬁ MOMEHT BPEMEHHA

B cTpaHuIaxX XpaHATCS BEpCHUU CTPOK

T[IpU yJla/leHUU CTapasi BepCUsi CTPOKU OCTaeTCs B CTPAHULle
MIpYU U3MEHEHUM OCTAeTCsl CTapasi BepCHs U TMOSIB/ISIEeTCS HOBast

[Ieproguuecky IPOUCXOAUT OUHMCTKA BEPCUU,
He JJOCTYMIHbIX 00/bllle HA B OJHOM CHUMKE

nporecc autovacuum launcher/workers (v BpyuHy1o)
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[1pnmep Pos}gres
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[1Ipumep Pog25?<3§
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[1pnmep Pos}gres
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B/TOKNPOBKA Pogzgi%g

b/IOKMPOBKY Ha YPOBHE CTPOKH

biarogapsgd MHOTOBEepCUOHHOCTH:
yTeHUe He OJIOKUPYeT UTeHue
yTeHue He 6J'IOKI/IPYET NU3MeEeHEeHHe

13MeHeHUe He OJIOKHUpYyeT UTeHue

EuHcTBeHHasi 0/I0KMpPOBKa:

N3MEHEeHHe 6JIOKI/IpyET N3MEHEHHe

14



ObpaboTKa 3anpocoB

TEKCT 3arpoca
Parser — pa306op 3amnpoca

7lepeBo 3arpoca

Rewriter — rmepenuchiBaHue 3aripoca

M3MeHeHHOe J1epeBo

Planner — onTuMu3aLys 3anpoca

IT/IdH 3aIIpOCda

Executor — BBITTOJIHEHME 3arpoca

pe3y/bTar

ol PROFESSIONAL

Pos}gres

< CHUCTeMHbIH KaTaJIoT
< rpaBWJIa
< CTAaTUCTHUKA

< JIaHHbIEe
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PacLumpsaemMocCThb Pogzﬁ?é“é

PaciimpsieMOCTb 3a/10’)KeHa B apXUTEKType CUCTEMBI

A3BIKM TIpOrpaMMHUPOBaAHUA

SQL, PL/pgSQL, PL/Perl, PL/Python, PL/Tcl, PL/R, PL/Java, PL/V8...
DOyHKINN
THUrbI JaHHBIX U OTIepaTOPkI

Turmel MHAEKCOB U METOAbI AOCTYIIA
GiST, GIN, SP-GiST...
O6epTKH CTOPpOHHUX AaHHLIX (FDW)
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http://www.postgresql.org/docs/9.4/static/plhandler.html
http://www.postgresql.org/docs/9.4/static/datatype.html
http://www.postgresql.org/docs/9.4/static/indexam.html
http://www.postgresql.org/docs/9.4/static/fdwhandler.html

ol PROFESSIONAL

ITorm Posygres

I103HAaKOMHW/IMCh CO CTPYKTYPOH IMaMSITH, CepBePHbIMHU
MpoL[eCCaMH U XpaHeHWeM JIaHHbIX B (palJIOBOU CUCTEME

PaccMoTpenu noanep>XKy TpaH3aKLUK C TIOMOILBEO
JKypHasa yrpexkaarolen 3arucu
M MexaHHW3Ma MHOI'OBEPCUOHHOCTHU

ITo3HAaKOMMIHCH CO CXeMOM 00pabOTKU 3aIripoCcoB

Y3Hanu 1po BO3MOKHOCTH PaCIIUPeHUsT CUCTEeMBbI
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.
ol PROFESSIONAL

Posygres

ApPXNTEKTYypa
PostgreSQL

ABTOpCKUE NpaBa

Kypc «AaMmuHucTpupoBaHue PostgreSQL 9.4. ba3oBblil Kypc» pa3paboTaH
B komnaHuu Postgres Professional (2015 ropg).

ABTOpbI: Erop Poros, NaBen Jly3aHoB

Wcnonb3oBaHue maTtepuanoB Kypca

Hekommepueckoe 1crnosib3oBaHne mMaTtepuanioB Kypca (npeseHtaunn,
AEeMOHCTpaunn) paspeLluaetcsa 6e3 orpaHMYeHnin. Kommepyeckoe
MCNO/Ib30BaHNE BO3MOXHO TO/IbKO C MUCbMEHHOIO paspeLleHns KoMnaHum
Postgres Professional. 3anpeliaercs BHeECEHNE U3MEHEHNI B MaTepuabl
Kypca.

OOGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHns N NPeasIoKeHNA HanpasnanTe No agpecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKakKol OTBETCTBEHHOCTHM 3a
No6ble NOBpPeXAeHUs U YObITKW, BK/IOYasA NOTEpPIo A0X04a, HAHECEHHbIe
NPAMBbIM UN HENPSAMBIM, crieymasibHbIM UK CrlydyalriHbiM UCNOb30BaHNEM
maTepuanoB kypca. KomnaHusa Postgres Professional He npegoctasnseT
Kakmx-imbo rapaHTuii Ha Matepuasibl Kypca. Martepuasibl Kypca
NPeAoCTaB/SATCA Ha OCHOBE NPUHLMNA «Kak eCTb» M KOMNaHus Postgres
Professional He o6s3aHa NpefocTaB/ATb CONPOBOXAEHME, MOALEPXKKY,
0OHOB/IEHNA, pacLLUMPEHNSA N U3MEHEHUA.



o] PROFESSIONAL

Tembl Posigres

CrpykTypa namstH, OydepHbiii K311l
CepBepHbIe MpoLIeCChl

Opranu3zaliys JaHHbIX B (haillJIoOBOU CUCTeMe
JKypHan ynpexxaarolien 3aricu
TpaH3akK1[M¥ U MHOTOBEPCUOHHOCTh

Cxema 00pabOTKH 3aripoCcoB

PaciumnpsiemoCTh cucTemMsbl



o] PROFESSIONAL

[1pouecchl 1 naMATb Pos{gres

PostgreSQL § (0N

! cnyxeb6Hble
KNMEHT : postmaster k0 npoLecchi

fork()

background writer
wal writer

postgres :
(cepBepHbIii NpoLuecc) checkpointer
stats collector

autovacuum
logger

wal archiver
wal sender
wal receiver

o6Lwas namsTb

Mpwv cTapTe cepBepa B NEPBYH ouepeb 3anyckaeTcs NpoLecc,
TPaJAVLMOHHO Ha3biBaeMblii postmaster.

Postmaster:

- co3daeT CTPYKTYpbl 00LLEN NaMATH

- NopoXAaeT paf Cry)ebHbIX NpoLeccoB

- CNeauT 3a COCTOSTHMEM NMOPOXAEHHbIX MPOLLECCOB
- CNywaet BxoAsine coequHeHus

KnneHT coeamHsaeTcs ¢ npoueccoM postmaster. Postmaster nopoxgaet
CepBEpPHbI NPOLECC U AasiblUe KMEHT paboTaeT yXxe ¢ HUM. [Mo3Tomy npu
60/1bLLOM YMCNe COeaUHEHNIA cneayeT NCNONb30BaTbL Ny/l.



o] PROFESSIONAL

[1pouecchl 1 naMATb Pos{gres

PostgreSQL § (0N

cnyxebHble
postmaster npouecchbl

background writer
wal writer

postgres :
(cepBepHbIii NpoLuecc) checkpointer
stats collector
autovacuum
temp buffers logger
SE, (e wal archiver

catalog cache

wal sender
wal receiver

T T ;
T T ] 3 .
e
o6Lwas namsTb 3

shared buffers wal buffers clog buffers
locks shared cache invalidation

plan cache

BonbLuyto YacTb 00LLel /15 BCeX CepBepHbIX MPOLLECCOB NamMAaTH 3aHUMaeT
6ydepHbIn k3w (shared buffers), Heo6xoanmblin ANA yckopeHnsa paboTbl C
AaHHbIMK Ha gucke. ObpalleHne K gMckam NponcxXoanT yepes
onepaunoHHY0 cucTemy (KOoTopast TOXE K3LLIMPYET AaHHble B ONepaTuBHOM
namaTun). PostgreSQL nonaraetcda Ha To, 4TO Bbi30B fsync() rapaHTupyet
nonagaHne AaHHbIX U3 NamAaTu Ha OUCK.

Kpome 6ydhepHoro kala B 06Len naMmsaT HaxoauTcs nHpopmaums o
G/10KMPOBKaxX U ApYyroe; Yepes Hee e cepBepHble NpoLecchl 06LarTcs
APYr C OpYrom.

Y KaxX[0ro cepBepHOro rnpolecca ectb CBOS JIoKaslbHaA NnamMaTb. B Hei
HaxoAmMTcA K3l katasiora (4acTo ncnonb3lyemas nHpopmauma o 6ase
[AaHHbIX), NJ1aHbl 3anpocoB, paboyee NPOCTPAHCTBO /15 BbINO/THEHUS
3anpocos u agpyroe.



o] PROFESSIONAL

OpraHnsauna gaHHbIX Posigres

Knacrtep
TabnnuHoe 6 I
NPOCTPaHCTBO ‘
,,,,,, [ o
06BHEKT 06beKT ,, > KaTanor/
77777777777777777777777777777777777777777777777777777 daiin
‘baiin
TabnmuHoe o daln
NpocTpaHcTBO = ‘m—xl| | =——e=l } >$Z;2
TabnmyHoe 6 5
NPOCTPAaHCTBO ﬂl ‘
6asa 6asa
LaHHbIX LaHHbIX

Sk3emnnap CYbB/ paboTtaeT ¢ HECKONIbKMMU 6a3aMK laHHbIX (C Tak
Ha3blBaeMbIM K/1aCTEPOM; 3TO C/I0BO MMEET 34€Cb HE TOT CMbIC/1, KOTOPbIA B
Hero o6bI4YHO BK/1aablBaeTcs).

XpaHeHne AaHHbIX Ha AUCKE OPraHM30BaHO C NOMOLLbH TabANYHbIX
NpocTpaHCcTB. TabnnM4HOe NPOCTPAHCTBO YKa3bIiBAET PacnosioKeHNe AaHHbIX
(kaTasior Ha dpaitnioBor cucteme). OHO MOXET UCMNONb30BaTbLCS
HECKONIbKMMU 6a3aMn JaHHbIX.

O6bekTbl (TabnnLbl U MHAEKCHI) XPaHATCA B doaiiax; Kaxkaplii 00bekT
3aHMMaeT OAMH NN HECKOMbKO (2-3) (hait/ioB BHYTPU KaTanora Tab/imyHoro
npocTpaHcTBa. Kpome Toro, chainsibl pasbusarotca Ha yacTtu rno 1 ..
HeobxoanmMo yuntbiBaTb BIMAHNE NOTEHUMa/IbHO 60MbLIOTO Ko/iMyecTsa
haiinoB Ha Ucnosb3yemyto (painsoByto CUCTEMY.

http://www.postgresqgl.org/docs/9.4/static/storage-file-layout.html



o] PROFESSIONAL

ByhepHbIn K3l Pos{gres

Maccus Oycdepos:

ctpanuibl (00b1uHO 8 KB)
JIOTIOJIHUTe/IbHasi UH(OopMaLUs

Kak u ipyruie CTPYKTYpbI B ITaM$ITH, 3alUileH 0I0KUPOBKaMU

BriTecHenue

YdCTO UCII0/Ib3yeMbI€ CTPAHULIBI OCTAIOTCHA
PE€AKO HCIIO/Ib3yeMbIe€ 3adMEHAKOTCA

«['pst3HBIe» Oyhepnl MOCTENIEHHO 3aITMChIBAIOTCS Ha IUCK

nipouiecc background writer
(HO MHOTIA U CEepBEPHBIM TTPOLIeCC)

BythepHbIin K3l cnonb3yeTca A5 CrnaxmBaHUs CKOPOCTU paboTbl NaMATU
n guckos. CocTouT N3 Maccuea 0ydhepoB, KOTOpble COAePXaT CTpaHuLbl
(610KK1) faHHbIX U OOMOHUTENTbHYIO MHpopMaLmMio 06 3TUX CTpaHuLax.

Pa3mep cTpaHuubl 06bI4HO cocTaBnseT 8 Kb, XoTa MOXeT ycTaHaB/IMBaTbCA
npu cbopke.

ByhepHbIin K3Ll, Kak 1 Apyrue CTPyKTypbl B NaMATH, 3allULLLeH
6/10KMpOBKaMu OT O HOBPEMEHHOIo AocTyna. BNokKnMpoBkM opraHn30BaHbI
AoctaTtovyHo 3hhekTMBHO, YTOObLI He co3faBaTb 60/bLLION KOHKYPEHLNN.

Niobasa cTpaHunua, ¢ Kotopoi paboTtaet CYB/, nonagaet B KaLwl. YacTto
MCNosib3yeMble CTpaHKLbl OCTAKTCA B K3Lle HaZA0/ro; pefKo UCrnosb3yemble
— BbITECHSAOTCA U 3aMEHATCA APYrMMU CTpaHuLLaMMu.

Bydhep, cogepalinin U3MEHEHHYI CTpaHULYy, Ha3blBAETCH «TPA3HbIM».
Mpouecc background writer nocTeneHHO 3anucbiBaeT Ux Ha ANCK B OOHOBOM
peXxnme — 3TO NO3BOMAET CHU3UTb HArpy3Ky Ha AUCKU U YBENNYUTL
NPON3BOANTENBHOCTD.



o] PROFESSIONAL

TpaH3aKyum Pos{gres

[TocnenoBaTeTbHOCTE OMepalyii, COCTaBIISOLIAs
JIOTUUEeCKYI0 eIMHULYY paboThl

ATOMapHOCTB — BCe UM HUYEero

1py (PYKCAI[UM BHITIOMHSIOTCS BCE OTIepaliyu,
TIPM OTKAaTe He BBITIOJTHAETCS HU OfIHA

Cor1acoBaHHOCTB — 11e/I0CTHOCTD JAHHBIX

CHUCTeMa IepexoguT U3 OJHOT0 COIVIACOBAHHOT'O COCTOSAHHSA B APYTO€

N3ona0us — ot [pyrux TpaH3aKUUn
Ha pe3yJ/ibTaT He A0/DKHBI OKAa3bIBATh B/IMSIHHE
JIpyTHe mapaieLHo paboTaroliye TpaH3aKIun
onroBeuHOCTh — Aaxke rocsie c6ost

3{:1(1)I/IKCI/IpOB{:1HH]>Ie HN3MeHeHHs HUKOI/[la He TepAKTCA

TpaH3akuun npeacTasnalT cob0i nocnefoBaTe/IbHOCTY onepauui,
KOTOpble A0/MKHbI yA0BIETBOPAThL TpeboBaHmsam ACID (atomicity,
consistency, isolation, durability).

ATOMapHOCTb NofpasyMeBaeT BO3MOXHOCTb 3adQUKCMPOBATb MW OTKATUTb
N3MEHEeHNs1, cieNnaHHble B TpaH3aKLNN.

CornacoBaHHOCTb 06ecrneymBaeTcs NPoOBEPKO NpaBus, oGecneynBaoLLmX
LIENIOCTHOCTb [laHHbIX.

N30n5UMsa MOXET UMETb HECKO/bKO Pa3/InyHbIX YPOBHEN, HO Tak UM UHaue
OHa A0/1KHa 3alMLaTh TpaH3aKLUMKM OT BO3AeiNCTBUSI paboTatoLLmx
OJHOBPEMEHHO C HUMW APYrX TPaH3aKLNiA.

OTn Tpu CBOMCTBA AOCTATOMHO TECHO CBA3aHbl Apyr ¢ gpyrom. OauH 13
OCHOBHbIX MEXaHN3MoB, obecrneunBaroLLnX NX 3PAEKTUBHYIO peannsaymio,
ABNAETCA MHOITOBEPCUOHHOCTb.

[lonroBe4yHOCTb NoapasyMmeBaeT BO3MOXHOCTb BOCCTAHOBUTL 6a3y AaHHbIX
nocne c60f B coriacoBaHHOM COCTOSAHUN. OHa 06ecneynBaeTCs XypHasioMm
ynpexgatoLlein 3anucu.

Ob6a 3TUX MexaHu3ma paccMaTpuBalOTCS HUXE.



XKypHan (WAL) o

B xypHan ynpesxzatoieid 3anucu (write-ahead log) 3anvceiBaetcs
“H(pOpMalLus, 0CTaTOUHas [/ IOBTOPHOT'O BHITIO/THEHHUS BCeX
JIeMCTBUM MPU BOCCTaHOBJIEHUU

OO0s13aH onacTh Ha AWCK paHblIe, YeM N3MEHEHHbIe€ CTPAHUIIbI

ripotiecc wal writer
3anucbIBaeTCs B MOMEHT (PUKCAI|H, TUO0 aCHHXPOHHO

Coxpansietcs B ¢aiinbl (1o 16 MB), ctapbie MOTYT apXUBHUPOBATLCS

ripotiecc wal archiver

KoHTpoJsibHast TOUKa — MPUHYAUTE/IbHBIN COPOC Ha JUCK BCEX IPSI3HBIX
6ydepoB, uToOBI He XpaHUTL MHOTO (haiiIoB

ripotiecc checkpointer

B xypHan ynpexgatouleir 3anucu (Write Ahead Log, WAL) 3anucbiBaeTcs
NHbopmauusa, goctatoyHas A5 NOBTOPHOIO BbIMNO/IHEHUS BCEX AEUCTBUSA C
6a30i1 AaHHbIX.

3anuncu 3Toro XxypHana o6s3aHbl NonacTb Ha AUCK paHbLUe, YeM U3MEHEHUSA
B COOTBETCTBYIOLEN cTpaHuue. Torga npu BOCCTAHOBIEHUM MOXHO
npoynTaTb CTpaHuly C AncKa, NOCMOTPETb B HE HOMEP Noc/eAHen 3anmcu
WAL, n npumeHunTb K cTpaHuue sce 3anvcu WAL, KoTopble elle He Obin
NPUMEHEHDI.

3anucblo XXypHana 3aHnmaetcs npouecc WAL Writer. MOXHO cOXpaHATb
3anucm XXypHana HenocpencTBeHHO Npu aukcaumm n3MeHeHnin. B Takom
Cny4yae rapaHTMpyeTcs, YTO 3adpMKCUMpOBaHHbIE faHHble He nponaayT npu
cboe. BTopoi1 BapMaHT — COXPaHATb 3anMcu aCUHXPOHHO, YTO 6onee
a(pdpekTBHO. B 3TOM Cnyyae HekoTopble 3apuKCMpoBaHHbIe faHHbIe MOTYT
nponacTb, HO COIMacoOBaHHOCTb BCE PaBHO rapaHTUpyeTcs.

>KypHas cocTtouT 13 Heckosibkux dpaiinos (06bl4HO No 16 MB), koTopble
LMKIMYeckn nepesanncbiBatotcs. Ctapble doaiisibl MOryT COXpPaHATLCA U
apxmsupoBaTbcs npoueccom WAL Archiver.

[MoCKO/bKY CTpaHuLa MOXET A0NT0 He nonajartb Ha OUCK, BO3HUKaeT
HeOob6X0AMMOCTb XpaHUTb HeonpeaesIeHHO MHOTO XXyPHaslbHbIX 3anucei.
UT06bI N36exaTb 3Toro, NepUoAMYECKN NPONUCXOAMUT T. H. KOHTPO/IbHASA
TO4Ka, NPN KOTOPOW BCe rpsidHble Bydhepbl NPUHYAUTENBHO cOpackIiBatOTCS
Ha guck. 3Tnm 3aHnmaeTcs npouecc Checkpointer.
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MHorosepcnoHHOCTL (MVCC) Posggres

Kaxxzast TpaH3akiusi paboTaeT CO CHUIMKOM

COITIaCOBAaHHLbIE [1aHHbIE Had OHpE,Z[EJIEHHBIﬁ MOMEHT BpE€MEHH

B cTpaHmijax XpaHSTCS BepCUM CTPOK

IpHU ya/IeHWU CTapdda BepCHUs CTPOKH OCTA€TCA B CTPAHULIE
IMMpU U3MEHEHHWHN OCTA€TCA CTapasd BepCHA U MOABIAETCA HOBasd

[Teproanuecky NMpOMCXOJUT OUUCTKA BEpCHUH,
He JIOCTYITHBIX O0JIbIlle HU B O[HOM CHUMKE

nipotiecc autovacuum launcher/workers (1 BpyuHyt0)

Npea mHoroBepcuoHHocTn (Muliversion Concurrency Control, MVCC)
COCTOMT B TOM, YTO B CTpaHuLax Tabnmubl MOXET XPaHUTbLCA HECKO/bKO
BEPCUI OAHUX N TEX Xe CTPOK. Npu aTOM Kaxkgas TpaH3akumsa paboTaeTt co
CBOUM CHUMKOM [aHHbIX, B KOTOPOM BUAUT TOIbKO AOCTYIMHbIE € flaHHble,
cornacoBaHHble Ha onpeaeneHHbIi MOMEHT BPEMEHMN.

Mpu yaaneHnn CTPOKN OHa He yaansieTcs (ou3nyeckn s CTpaHulbl, a
NnoMeyaeTcsi HOMEPOM YAaNIMBLLE €ro TpaH3aKLUUN.

HoBasi CTpoka NoMeyaeTcsi HOMEPOM CO3/aBLUEN ero TpaH3aKLUUN.
OGHOBNEHNe peannayeTcs Kak yaaneHne cTapoit CTPOoKK U BCTaBKa HOBOIA.

Taknum 06pa3oM, B KXo BEPCUMM CTPOKMN XPaHUTCS MHAopMauns 0 Havane
N KOHLe ee aeincTeus. Ha ocHoBaHMM 3TOMN MHpopMaLUKN U CTPOSITCS CHUMKK
AN pa3HbIX TPaH3aKLUWiA.

CTtapble BEpCUM CTPOK, KOTOPblE HE BUAHbI HX OAHOM U3 aKTUBHbIX
TpaH3aKUnin, 0/DKHbI 6bITb IU3NYECKM YaaseHbl, HTOObI 0CBOOOANTL
3aHMMaemMoe UMM MecTo. ATUM 3aHMMAaETCA npoLecc autovacuum launcher,
3anyckawowuii Ansa BbINoSHEHMA paboThl NpoLecckl autovacuum worker.
Takke OUMCTKY MOXHO 3anycTuUTb Bpy4HYy0 komaHgon VACUUM.



[Mpumep Pogza’?éié:

A. select *from T;

Tabnvua T
1

2
3
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N3HauanbHO Tabnmua T coaepxut Tpu cTpoku (1, 2, 3).

B TpaH3akuun A BbINOMHSAETCA 3anpoc. TpaH3akUusi paboTaeT Co CHUMKOM,
B KOTOPOM BUAHbI TPW UCXO/IHbIE CTPOKW.



o] PROFESSIONAL

[Mpumep Posggres

A. select *from T;

< 1 s
S B. update T set ...;
. 3. 1 ix
P 2 2
Tabnmua T 7777777777 3 i3
1 T e
2 C
3
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B TpaH3akuun B BbINOMHAETCS U3MeHeHWe Tabnuubl. N5 Hee Takke
CTPOMTCS CHUMOK, COAEPXALLMIA NCXOAHbIE CTPOKN.



[Mpumep Pogza’?éié:

A. select *from T;

< L
%{Wﬁ”ﬁ”igﬂ : B. Update T set ceey
Ol S ] . 1 x
2 g
Tabnuua T T ea 5
1
2
3
< la
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B TpaH3akuun B BbINOMHAETCA n3MeHeHne Tabnuubl. Mpu aTOM B CTpaHuLe
OCTalTCA CTapble BEPCUN CTPOK (OHU HYXHbI AJ19 CHUMKA TpaH3akuuu A) n
co34alTcA HoBble Bepcun 4 1 5 (OHK nonagakT B CHAMOK TpaH3akumn B).



[Mpumep

Tabnvua T

Posdgras

1

2

:

3
< la
3a

ﬂ C. VACUUM

2

la

3a
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[Mocne Toro, Kak TpaH3akuun 3aBepLUeHbl, CTapble BepPCUnM CTPOK MOTyT ObITb
yAaU1€HbI, TaK KaK He BXOAAT H B OANH CHUMOK.



o] PROFESSIONAL

BnoknpoBku Pos{gres

B10OKMPOBKM Ha YPOBHE CTPOKHU

Bﬂaro,qapsl MHOI'OBEpCHOHHOCTH:
yTeHHe He OJIOKUPYeT UTeHHe
yTeHre He OJIOKMPYeT U3MeHeHHe

r3MeHeHHe He OI0KHUpyeT uTeHre

EnvHcTBeHHasi OI0KMPOBKa:

Hn3MeHeHue 6J'IOKI/Ipy8T H3MeHeHune
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MpenmyLLecTBO MHOrOBEPCUOHHOCTY Nepepg, peannsaumsimm, 0CHOBaHHbIMU
TO/MIbKO Ha 6/10KMPOBKax, COCTOUT B CyLLECTBEHHO OO/bLUENA
3(PPeKTMBHOCTH, TaK KaK rapaHTUPYeTCH, YTO B/IOKNPYETCS TOSbKO
O[HOBPEMEHHOE M3MEHEHME OOHUX U TeX Xe CTPOK. Ho untarenv Hukorga
He G/10KMPYIOT Nucarenein, a nucarenin — YntaTenen.



O6paboTKa 3anpocosB Po@a’?é%

TEKCT 34dI1p0oCa
Parser — pa36op 3aripoca — CHUCTEeMHBIH KaTaior
JIepeBo 3arpoca

Rewriter — mepernuvceiBaHue 3anpoca < MpaBuIa

HN3MEHEHHOEe IepeBO

Planner — ontumMu3anus 3anpoca « CTaTHCTHKA

IJIaH 3aI1poCa

Executor — BbITTO/IHeHUe 3arpoca < JJaHHBIE

pe3ysbTar
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TeKkCT 3anpoca NpoxoanT HECKOIbKO 3TaroBs 06pa6OTKI/I.

AHanunsartop (parser) BbINosIHAET pa3bop TekcTa 3anpoca. Pesynsratom ero
paboThl ABNSETCA AepeBo pa3bopa.

[anee 3anpoc nepenuncoiBaeTca (rewriter) ¢ NOMOLLbIO CUCTEMbI Npaswu/. B
4aCTHOCTU, Ha 3TOM 3Tane NPOUCXOANT 3aMeHa NPeacTaB/eHNIA Ha TEKCT
3anpoca. Pe3ynbsratom ABnseTca nsmMeHeHHoe gepeso pasbopa.

MnaHuposLwuk (planner) BoibupaeT Ans 3anpoca «ayyLnin» niaH
BbINOSIHEHNA. KpuTepuin onTuMmmnsauun — MUMHUMU3auUnsa CTOUMOCTH
BbINosIHEHNA. CTOMMOCTb BbIYMCNAETCA HA OCHOBE CTATUCTUKN, KOTOPYHO
cobupaet npouecc Stats Collector, a Takxke Vacuum. 1aH onpenensert, B
KakoMm nopsigke yayt coeguMHATLCA Tabnnubl, Kakme MeToapbl 4ocTyna u
coeauHeHuni byayT NCNonb30BaTbCS.

MnaH 3anpoca nepeaaeTcsl Ha BbiNosHEHUe (executor). B ciyyae 3anpoca
select pe3ynsTaTtoM BbINOIHEHWS ABMSIETCA HAGOP CTPOK, YAO0BMIETBOPSIIOLLMIA
YC/TI0BUSIM.



PacwmnpsaemMocTb Pogza’??éi

PacimpsieMoCTh 3a/i0keHa B apXUTeKType CUCTEMBI
A3bIKKM IpOrpaMMUPOBaHUSA
SQL, PL/pgSQL, PL/Perl, PL/Python, PL/Tcl, PL/R, PL/Java, PL/V8...
DYHKLMU
TUIIbI JAHHBIX U OTlepaTopbl
Tkl UHAEKCOB Y MeTO/bI 10CTyIa
GiST, GIN, SP-GiST...

OO6epTKY cTOpOHHMX AaHHBIX (FDW)
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PostgreSQL cnpoeKkTupoBaH C pacyeToM Ha pacLUnpAaeMOocCTb.

B ero ctaHgapTHOM cocTtaBe, nommumo SQL 1 PL/pgSQL, Tpu A3bika
nporpammuposanusa (PL/Perl, PL/Python, PL/Tcl), ewe HeCcKonbKo
[OCTYMNHO B Ka4eCcTBe pacLUMPEHNA U eCTb BO3MOXHOCTb A4006aBNATb
HOBbIE A3bIKN.

http://www.postgresql.org/docs/9.4/static/plhandler.html

[MopnepXuBaeTca MHOXECTBO Pas/iMyHbIX TUMOB AaHHbIX, BK/0Yas Kak
CTaHAapTHble (Yncna, CTPOKKU, Aatbl), Tak U TOTMYEeCcKnii T1m,
nepevyncrieHns, MacCcuBbl, TUMbl ANA paboTbl C reOMeTPUYECKNMU
obbekTamu n ap.

http://www.postgresqgl.org/docs/9.4/static/datatype.html

Ecnun ux He A0CTaTo4yHO, MOXHO peasin3oBaTb CBOW TUM 1 ONpeaennTb
[11151 HEro HOBble onepaunn. YTobbl MHAEKCUPOBATL NOMS C HOBbIM
TUNOM, MOXHO peasin3oBaTb CBOWN TUMN NMHAEKCA.

http://www.postgresqgl.org/docs/9.4/static/indexam.html

Onsa poctyna K aaHHbIM BHe CYB/[] MOXHO HanucaTb 00epTKy
CTOpOHHMX AaHHbIX (foreign data wrapper, FDW).

http://www.postgresqgl.org/docs/9.4/static/fdwhandler.html



Torun Pogza’?éié:

[To3HaKOMUJTUCh CO CTPYKTYPOM MaMsITH, CePBEPHBIMU
rpoljeccaMy U XpaHeHueM JJaHHbIX B ()aliJIOBOM CUCTEMe

PaccmoTpenu nofep KKy TpaH3akKLyK C ITOMOLLBEO
JKypHaJ/ia yripeskJarolien 3anucu
Y MeXaHW3Ma MHOTOBEPCHOHHOCTH

[To3HAaKOMHWTHCH CO cXemoi 00paboTKH 3armpocoB

Y3Ham Npo BO3MOKHOCTH PacCIlIMpeHUs] CUCTEMBbI
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