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Wcnonb3oBaHne matepuanoB Kypca

HekomMmepueckoe 1cnosib3oBaHe maTeprasioB Kypca (npeseHTauuu,
AeMOHCTpaumn) paspeluaetcs 6e3 orpaHuyeHnii. Kommepyeckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MUCbMEHHOIO paspeLleHns KoMnaHum
Postgres Professional. 3anpewjaeTcsi BHeCEHME U3MEHEHWI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPEANIOKEHNA HaNpaBnaAnTe no agpecy:
edu@postgrespro.ru

OTKa3 oT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeCceT HMKakol OTBETCTBEHHOCTHU 3a
N06bIe NOBPeXAeHUs 1 YObITKN, BKKOYaA NOTEP0 A0X04a, HAHECEHHbIEe
NPSAMbIM U HENPAMbIM, CrieunasibHbIM WU CyYalHbIM UCMO/Ib30BaHNEM
MaTtepuasioB kypca. KomnaHusa Postgres Professional He npegoctaBnsaer
Kaknx-nmoo rapaHTnini Ha matepuasbl Kypca. Martepuasbl Kypca
NpeaocTaB/SATCS HA OCHOBE NMpUHLUMNA «KakK eCTb» U KOMNaHus Postgres
Professional He 06s3aHa NpefoCcTaBNATL CONPOBOXAEHWE, NOALEPXKKY,
0OHOB/IEHNSA, pacLUMPEHNSA N U3MEHEHNSA.
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Tembl Posigres

TabnuHbIe IPOCTPAHCTBA U KaTaloTu
®aii/sibl U CTPaHUL[bI JJAHHBIX

Crou: JJaHHbIe, KapThl BUJUMOCTH ¥ CBOOOIHOTO MMPOCTPAHCTBRA
Texaomorusg TOAST
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TabnnyHble NpoCTpaHCTBA  Posigres
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Tab6nmuHble npocTpaHcTBa (TM) cnyxart Ans opraHnsaumm nsnyeckoro
XpaHeHUs AaHHbIX U ONpeAensatT pacnosioXeHne AaHHbIX B dhaiiioBol
cucTeMme.

Hanpumep, MOXHO co3aaTb ogHO TI1 Ha MegNeHHbIX gucKax ANs apXUBHbIX
AaHHbIX, & Apyroe — Ha ObICTPbLIX AMUCKaX ANSA AaHHbIX, C KOTOPbIMU NAET
aKkTMBHasa pabora.

[Mpn nHMynannsaunn knactepa cosgatorca agsa TI: pg_default n pg_global.

OAHO 1 TO e T MOXET UCMNO/b30BaTbCHA Pa3HbIMU 6a3zamMun AaHHbIX, a OfHa
6a3a fAaHHbIX MOXET XPaHUTb AaHHblE B HECKO/bKMX T,

Mpun aToM y Kaxxaon B ecTb Tak HasblBaemoe «TI1 No ymMonyaHuio», B
KOTOPOM CO34at0TCA BCe 0O0bEKTbI, €C/IM ABHO He yka3aTb MHoe. B aTom xe
Tl XpaHATCA N 06bEKTbl CUCTEMHOrO Katasora. I3Ha4yalbHO B KayecTBe
«TT1 no ymon4yaHuio» ncrnonbsyercsa TI pg_default, HO MOXXHO yCTaHOBUTb U

apyroe.

TIM pg_global ocobeHHOEe: B HEM XpaHATCA Te 0ObEKTbI CUCTEMHOIO
Katasiora, KoTopble ABASTCA 06LWMMN AN KnacTepa.
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KaTtanoru, dpansibl, CTpaHULb Po@gres
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Mo cyTun, TabNnyHoe NPOCTPAHCTBO — 3TO yKa3aHWe Ha Katasior, B KOTOpOM
pacnonaratotca gaHHole. CtaHgapTtHble T pg_global v pg_default Bcerga
Haxogatca B $PGDATA/global/ n $PGDATA/base/ cooTBeTCTBEHHO. MpK
co3faHuu nonb3oBaTesibCkoro TI1 ykasbiBaeTCs NPOM3BO/bHbIN KaTanor; Ans
cobcTBeHHOro yaoberea PostgreSQL co3faet Ha HEro CUMBOJIbHYHO CCbIIKY
B katasiore $PGDATA/pg_tblspc/.

BHyTpu katanora $PGDATA/base/ gaHHble AONOSTHUTENBHO Pa3/10XEHbI MO
nogkatanoram 6a3 gaHHbix (4N $PGDATA.global/ aTo He TpebyeTcs, Kak
TakK flaHHble B HEM OTHOCATCSA K K/lacTepy B LIE/IOM).

BHyTpW KaTanora nonb3oBaTtesibckoro T nosiBNsieTcs eue oanH YpoBeHb
BNIOXXEHHOCTU: Bepcus cepeepa PostgreSQL. 3T1o caenaHo ans yao6eTea
06HOB/IEHNS cepBepa Ha Apyryt BEPCUIO.

Co6CTBEHHO 0OBLEKThI XpaHATCS B (halinax BHYTPU 3TUX KaTasloroB —
KaoKAbll 0ObEKT B OTAENbHbIX thannax.

Kaxapblin thainn (HasbiBaeMblii ceameHmom) 3aHnMaeT He 6onee 1 I'b,
NOTOMY KaX[OMy O0OBbEKTY MOXET COOTBETCTBOBATb HECKO/ILKO (hain/oB.
HeobxoauMo yunTbiBaTb BMIMSIHME MOTEHUMAIbHO 60/bLIOI0 KoNnyecTsa
doarinoB Ha Ucnonb3lyemyo oanioByt0 CUCTEMY.

Bce thaiinbl-cermMeHTbl pa3buTbl HA OTAE/bHbIE CTPpaHULbl, 06bI4HO Mo 8 Kb
(pa3mep MOXHO yCTaHOBUTL AJ1A1 BCEro Knacrtepa TOMbKo npu cbopke
cepsepa). CTpaHuupbl pa3HbiX 0ObEKTOB CUMTLIBAKOTCS C AMCKa COBEPLLUEHHO
OQHOTUMHO Yepe3 06LWmin MexaHn3m ByepHoro KaLua.

https://postgrespro.ru/docs/postgresql/9.6/storage-file-layout.html
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Chnou Posygres

OcCHOBHOU

CcoOCTBEHHO JdaHHbIe

Kaprta Bugumoctu (vim)

OTMEUadeT CTPAHUILIbI, HAa KOTOPBIX BCE€ BEPCHU CTPOK BUAHBI BO BC€X CHUMKAX

WCIIO/b3YeTCs /ISl ONITUMH3aLii paboThI MPOoLiecca OYMCTKA
Y YCKOPEHUsI MH/IEKCHOTO JOCTyIIa

CyILeCTBYET TOJBKO [/1s Tab/uL]

Kapra cBoboiHOTO TipocTpaHcTBa (fsm)

oTMeuaeT CBO60,E[HOE IMPOCTPAHCTBO B CTPAHULIAX ITOCJIE OUHUCTKH
HCII0J/Ib3yeTCs MPU BCTABKE HOBBIX Bepcnﬁ CTPOK

OObIYHO KaXXA0MY OGBEKTY COOTBETCTBYET HECKO/LKO C/I0€B. Kaxaplii
CNoil — 3TO HAbop CerMeHToB (TO eCTb (paisl NN HeCKONbKO hainnos,
pa3mepoM He 6onee 1 I'b).

OCHOBHOI4 €10 — 3T0 COGCTBEHHO AaHHbIE: BEPCUM CTPOK Tabnuu, unu
CTPOKM MHOEKCOB.

Cnoui vm (visibility map) — 6uToBas kapTa BUAMMOCTU. B Hell 0OTMeYeHbl

CTpaHULbl, KOTOPbIE COAEPXAT TO/IbKO akTyasibHble BEpCUKM CTPOK, BUAMMbIE
BO BCEX CHUMKax AaHHbIX. IHbIMW c/ioBamu, 3TO CTPaHULUbl, KOTOPbIe AaBHO
HEe N3MEHANUCH 1 YCnenn NOTHOCTbI0 OUUCTUTLCS OT HeaKTyaslbHbIX BEPCUIA.

KapTta BUgumMocTu npuMeHsaeTca Ans onTuMmnsauum OYNCTKM (OTMEYEHHbIe
CTpaHULbl HE HYXAAlTCS B OUNCTKE) U AN YCKOPEHUA MHAEKCHOro AocTyna.
[eno B ToM, YTO MH(popMauUnsa 0 BEPCMOHHOCTU XPaHUTCS TOMIbKO AN
Tabnuy, HO He A/19 NHAEKCOB (NO3TOMY Y MHAEKCOB He GblBaeT KapTbl
BUAUMOCTM). [oNy4mB U3 NHOEKCA CCbINIKY Ha BEPCUKO CTPOKU, HY>XHO
npoynTaTb Tab/IMYHYO CTpaHuLy, YTOObI NPOBEPUTL ee BUAMMOCTb. Ho ecnn
B CAMOM MHAEKCE YXXe eCTb BCe HYXHble CTONOLbI, 1 NPY 3TOM CTpaHuua
OoTMeYyeHa B KapTe BUAMMOCTU, TO K Tab/mLe MOXHO He o6pallaTbCs.

Cnon fsm (free space map) — kapTa cBO604HOro NPocTpaHcTBa. B Hel
OTMEeYeHO AOCTYMHOEe MEeCTO BHYTPM CTpaHuL, obpasyloLleecs, Hanpumep,
Npy paboTe OUYNCTKK. ITa KapTa UCMNOb3yeTCA NPU BCTaBKe HOBbIX BEPCUIA
CTPOK, YTOObI ObLICTPO HANTU NOAXOAALLYHO CTPaHMULLY.



TOAST PoslEres

Bepcusi cTpOKM [J0/KHA MIOMeLaThCsl Ha OJJHY CTPaHULly

MOXXHO CXKaTh YacThb aTpUOyTOB,
WY BeIHECTHU B OT/e/bHYI0 TOAST-Tabmumny,
WU CKaTh U BBIHECTU OJHOBPEMEHHO

TOAST-Tabnuija

cxeMa pg_toast

rozi/iepkaHa CoOCTBEHHBIM UH/IEKCOM

«JTUHHBIE» aTPUOYTHI pa3/ie/ieHbl Ha UaCTH Pa3MepOM MEHBIIIe CTPAHUI[bI
YUTAEeTCsl TOJILKO TIPU 00pallieHnu K «IJTMHHOMY» aTpubyTy

cobcTBeHHasi BepCUOHHOCTD

paboTaeT MpO3pavHoO /711 IPUJIOXKEHUST

JTio6asa Bepcus cTpokn B PostgreSQL Ao/mkHA Le/IMKOM NoMeLLaTbCa Ha
OOHY CTpaHuuy. AN «4/IMHHBIX» BEPCUA CTPOK NPUMEHSAETCHA TEXHO/OIS
TOAST — The Oversized Attributes Storage Technique. OHa
noapasymMeBaeT HECKO/IbKO cTpaTernii. Moaxoaswmnim «annHHbIi» atpubyT
MOXET ObITb CXaT Tak, UTOObl BEPCUSI CTPOKN NOMECTM/IACb Ha CTPaHuLy.
Ecnn 310 He nony4vaeTcs, BepCcus CTPOKN MOXET ObITb OTrpas/ieHa B
OTAE/bHYIO CNyXebHyto Tabnuyy. Moryt npuMeHATLCA 1 06a noaxoaa.

[Nnsa Kak[oi OCHOBHOM Tabnuubl NPy HEOOBXOAUMOCTM CO3[aeTCA OTAe/bHas
TOAST-Tabnmua (M K Heil cneunasibHbIn HAEKC). Takue Tabnuubl
MHOEKCbI pacnosiaraloTca B OTAe/IbHOM cxeme pg_toast v Mo3ToOMy 0ObIYHO
He BUAHbI.

Bepcum ctpok B TOAST-Tabnuue Toxe A0/MKHbI MOMeLLaTbCa Ha ogHYy
CTpaHuLy, N0O3TOMY «AJ/INHHbIE» 3HAYEHNA XPAHATCA Nope3aHHbIMK Ha
yacTtun. N3 aTux yacten PostgreSQL npo3payHo ans npuioxeHus
«CKnensaeT» HeobXxoAMmoe 3Ha4YeHue.

TOAST-Tabnumua ncnosb3yeTcsa ToNIbKO Npu obpaweHnn K «ANTMHHOMY»
3HayeHuto. Kpome Toro, g4 toast-tabnuubl NoALEPXKMBAETCA CBOS
BEPCUOHHOCTb: €C/In 0OHOB/IEHNE [aHHbIX He 3aTparvBaeTr «A/IMHHOEe»
3HayeHne, HoBas BepCus CTPOKN ByAET CCbllaTbCA Ha TO e caMoe
3HayeHue B TOAST-Tabnumue — 310 3KOHOMUT MECTO.

https://postgrespro.ru/docs/postgresql/9.6/storage-toast.html
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[eMoHCcTpayus Pos{gres




ITormn Pogzgfsgéi

dusmruecku

JlaHHBIE pacTipefiesieHbl 10 TabIMYHBIM TIPOCTPAaHCTBAM (KaTajioram)
OOBEKT Tpe/ICTaB/IeH HeCKOTbKUMU CIOSIMH
KaK/IbI C/IOM COCTOUT M3 OJTHOTO WK HECKObKUX (hali/IoB-CerMeHTOB

TabMMyHBIMY TIPOCTPAHCTBAaMU YIIPABJISIeT a[MUHUCTPATOD

Cnowu, ¢danael, TOAST — BHyTpeHHs1s KyxHs PostgreSQL
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[1pakTuka Pos{gres

Co3paiiTe HOBYIO 0a3y JaHHBIX U TIOAK/IIOUMTECH K HEH.
Co3paliTe TabMUHOe MPOCTPAHCTRBO {S.

Co3patiTe Tabsuily t B TaGIMYHOM MPOCTpaHCTBe tS
1 100aBbTe B Hee HECKOJIBKO CTPOK.

4. Bprunciute 06beM, 3aHUMaeMbIi 0a30i JAHHBIX, TAO/IUTIEH
¥ Tab/IMUHBIMU TTpocTpaHcTBamu tS u pg_default.

5. Ilepenecute Tabyuily B TabnuHoe mpoctpaHcTBo pg_default.
Kak uameHusicsi 00beM TabIMUHbIX TIPOCTPAHCTRB?

YaanuTe TabMUHOE TTPOCTPAHCTBO {S.



