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Tembl Posygres

KiiveHT-cepBepHBIN TTPOTOKOJT

TpaH3aKIIMOHHOCTh U MeXaHU3MbI ee peasTru3aliu
CxeMa 00pabOTKU 1 CTIOCOOBI BLITIO/THEHHSI 3aITPOCOB
[Tpotiecchl ¥ CTPYKTYPhI AMSTH

XpaHeHue JaHHBIX Ha /IMCKe 1 paboTa C HUMH

PaCH_II/IpHEMOCTb CUCTEeMBI
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KMeHT un cepsep Posigres

PostgreSQL

V\
KMeHT Java y iéﬁg

KnneHT SQL

KnneHT Python

psycopg2

DBC

J

libpg

TIOAK/THOUeHHe HYTEHTI/ICIJI/IKEII_[I/IH
(bopmMrpoBaHKe 3arpocoB BBITIOJTHEHKE 3ariPOCOB
yTipaB/ieHUe TPaH3aKIUAMU To/iepKKa TPaH3aKLIUOHHOCTH

KnueHTckoe npunoxeHne — Hanpumep, psql nnm nobasa gpyras
nporpamMmma, HanucaHHas Ha /ilo60M A3blke NporpaMMupoBaHnNg, —
MOAK/IOYAETCA K CepBepPY N «0bLaeTcsa» C HUM. YTOoObI KNTIMEHT 1 cepBep
NOHMMaNn Apyr gpyra, OHU AO/KHbI UCMO/b30BaTb OAUH U TOT XKe 1POMOKO/I
B3ammogencTansa. O6bIYHO K/IMEHT UCNONb3YET dpalisep, peansyowmii
MPOTOKO/ 1 NPefoCcTaBAAoLWNn Habop PyHKUMIA 415 UCNONb30BaHNA

B nporpamMme. BHyTpu apanBep MOXET Mnosib30BaTbCA CTaH4apTHOM
peannsaumein npotokona (bubnuotekon libpqg), NMmMbo peannsosbiBaTb 3TOT
MPOTOKO/1 CAMOCTOATESBHO.

He Tak Ba)kKHO, Ha KakOM fi3blKe HanucaH K/IMeHT — 3a pa3HblM CUHTAKCUCOM
OyAyT CTOATb BO3MOXHOCTU, OnpeAeneHHblie NpPoTokosioM. Mbl 6yaem
Mcnonb3oBartb 419 npumMepos A3blk SQL ¢ nomoLbio knueHTta psql.

B peasibHOM XN3HU KITMEHTCKYIO YacTb Ha SQL nuwyT peako, HO Ham 3To
yA06HO A8 yuyebHbIX Lesnei. Mbl paccuntbiBaeMm, YTO COMOCTaBUTb
koMmaHabl SQL ¢ aHanornyHbiMmM BO3MOXHOCTAMMU Kakoro-imbo apyroro
A3blKa NporpaMmMmnpoBaHnsa He COCTaBUT ANA Bac 60/bLLOro Tpyaa.

[POTOKOM NO3BOJIAET K/IMEHTY NOAKMHOUNTLCA K OfIHOV U3 6a3 AAHHbIX
knactepa. Mpu 3ToM cepBep BbINOHAET aymeHmughukayuro — pPeLIaeT,
MOXHO /I paspeLunTb NoAKIYeHe, Hanpumep, 3anpocus nNaposb.

[anee KNMeHT nocbiNnaeT cepBepy 3anpockl Ha A3blke SQL, a cepsep
BbIMOJTHAET MX U BO3BpaLlaeT pesynsrar. Hanmune mMoLwHoro n yao6Horo
A3blKa 3arnpocoB — ofHa U3 0CO6eHHOCTEN pensaunoHHbIXx CYB/.

[lpyrasi 0cO6GEHHOCTb — NOAAEPXKa COrMacoBaHHOW PaboThl TpaH3aKLMWIA.
https://postgrespro.ru/docs/postgresql/16/protocol
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TpaH3akuuu Posigres

PostgreSQL
BEGIN; {é}
% »
K/IMEHTCKOE o onepauym > ﬁg
npunoxexve | § COMMIT/
= ROLLBACK;

]

aTOMapHOCThb — 6Ce uu Hu4e20

COIJIaCOBAHHOCTh — 02pAHUYeHUsl YeN0CMHOCMU U N0/b308ame/bCKUe 02PaHuYeHUs
U301 — @/UsIHUe NapannenbHbIX NPoYeccos

JOJITOBEUHOCTb ~ — COXPAHHOCMb OaHHbIX 0adice nocne cbost

MoA mpaH3aKL{U€U NOHNMaeETCA nocsiefoBartes/ibHOCTb OﬂGp&Ll,I/IVI, KOTOpad
COoXpaHAEeT cor/macoBaHHOCTb AaHHbIX MPK yC/10BUKX, YTO onepaunin
BbINOJIHEHbI NMO/IHOCTHLIO 1 6GE3 MOMEX CO CTOPOHbI ApPYyrmnx Tp&HB&KLI,I/IVI.

OT TpaH3akunin oXXnaaroT BbINONIHEHUS YeTbipex cBolicTB (ACID):

e ATOMapHOCTb: TPaH3aKU1A IM60 BbIMO/THAETCA NOSIHOCTbLIO, SIM60
He BbINOJIHAETCS BOBCE. 11 3TOr0 Hayano TpaH3akuun oTmeyaeTcs
komaHgon BEGIN, a koHelu, — nn6o COMMIT (chmukcaums nsmeHeHui),
6o ROLLBACK (0TMeHa M3MeHeHUI).

« CornacoBaHHOCTb: TpaH3akums nepeBoanT 6asy faHHbIX U3 O4HOro
COr/1acoBaHHOro COCTOSAAHNSA B ApYroe corfiacoBaHHOe COCTOsiHMEe
(cornacoBaHHOCTb - COOMOAEHNE YCTAHOB/IEHHbIX OrPaHNYeHNin).

* N3onauus: apyrve TpaH3akumm, BbINO/THAOWMECS OIHOBPEMEHHO
C [laHHOW, He A0/KHbI OKa3biBaTb HA HEE BNSHUS.

» [1oNroBeYHOCTb: NOCNE TOro, Kak AaHHble 3athMKCMPOBaHbl, OHU He
NIO/TKHbI NOTEPATLCA AaXe B criydae cOos.

3a ynpaBrieHne TpaH3akuusiMmn (TO eCTb 3a ONpeaesieHne KomaH,
COCTaB/SIOLLMX TPAH3aKUMIO, U 3a OUKCALMIO NN OTMEHY TpaH3aKL 1K)

B PostgreSQL, kKak npaBuio, oTBEYaeT K/IMEHTCKOE NpunoxeHue. Ha
CTOpOHE cepBepa ynpaBnsTb TPAH3aKUUAMU MOTYT XpaHUMble NpoLeaypsbi.

https://postgrespro.ru/docs/postgresql/16/sql-begin
https://postgrespro.ru/docs/postgresgl/16/sql-savepoint
https://postgrespro.ru/docs/postgresal/16/transactions
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VipaBieHue TpaH3aKIUIMH

Io yMosTJaHHIO psql paGoTaeT B peyKUMe aBTOGHKCAIIHH:
=> \echo :AUTOCOMMIT
on

9TO IPUBOAUT K TOMY, UTO JIf06ast OfMHOYHAsI KOMaH/[a, BhIJaHHas 6e3 IBHOTO yKa3aHMs Havajla TpaH3aKIIHH, Cpasy e
duKcupyeTcs.

o JIpoBepbTe, BKIIOUEH JIM aHAJIOTHYHBIMN pekuM B pariBepe PostgreSQL BaIiero JIF06MMOTO s13bIKa IIPOrpaMMUPOBaHUI?
CosganymM TabJIUITy C OFHOM CTPOKOM:
=> CREATE TABLE t(
id integer,

s text
);

CREATE TABLE

=> INSERT INTO t(id, s) VALUES (1, 'foo');
INSERT 0 1

VBUUT JIU TaGJINILY U CTPOKY JpyTast TPaH3aKIHI?

| => SELECT * FROM t;

Ja. CpaBHHUTE:

=> BEGIN; -- sIBHO HayuMHaem TpaH3aKuuio
BEGIN

=> INSERT INTO t(id, s) VALUES (2, 'bar');
INSERT 0 1

YTo YBUAUT Jipyrasl TPaH3aKIHs Ha 9TOT pas?

| => SELECT * FROM t;

V3MeHeHUs ellle He 3aQHUKCHUPOBaHEI, II09TOMY He BUIHBI IPYTOM TpaH3aKIIUH.
=> COMMIT;

COMMIT

A Tertepn?

| => SELECT * FROM t;

(2 rows)

PexxumM 6e3 aBTO(i)I/IKcaI_[I/II/I HedBHO HaYWHAET TPaH3aKIIUI0 ITPpU HepBOfI BBI,I[aHHOfI KOMaH[e; USMEeHEHUA Hag0 (l)I/IKCI/IpoBaTI:
CaMOCTOATEJIBHO.

=> \set AUTOCOMMIT off
=> INSERT INTO t(id, s) VALUES (3, 'baz');

INSERT 0 1



Yro Ha 3TOT pas?
| => SELECT * FROM t;

id | s

(2 rows)

HM3MeHeHMs He BUJHBI; TPaH3aKIKs 6bl/1a HauaTa HesIBHO.
=> COMMIT;

COMMIT

Hy 1 HaKoHeIT:

| => SELECT * FROM t;

id | s

(3 rows)

BoccTaHOBUM peXXHM, B KOTOPOM Ppsgl pa6oTaeT 110 yMOTYaHHUIO.

=> \set AUTOCOMMIT on

OTe/TbHBIe U3MEHEeHUSI MO>KHO OTKaThIBaTh, He IIpephIBasi TPaH3aKIHIO IIeJIMKOM (X0TS He06X0JMMOCTh B 3TOM BO3HHUKAET
HevacTo).

=> BEGIN;

BEGIN

=> SAVEPOINT sp; -- TOo4Yka coxpaHeHus
SAVEPOINT

=> INSERT INTO t(id, s) VALUES (4, 'qux');
INSERT 0 1

=> SELECT * FROM t;

id | s

I .
1 | foo
2 | bar
3 | baz
4 | qux

(4 rows)

O6paTuTe BHUMAaHUe: CBOU COOCTBEHHBIe N3MeHeHHs TpaH3aKIMs BUUT, Take ecJIk OHU He 3aQHUKCHUPOBaHbL.
Tellepb OTKaTHUM BCe /[0 TOUKH COXpaHEeHHUs.

OTKAaT K TOYKe COXpaHeHUs He II0Zpa3yMeBaeT IIepefady yIIpaBieHus (To eCTh He paGoTaeT Kak GOTO); OTMEHSIIOTCS TOJILKO T
U3MeHeHUsI COCTOSTHUS B/, KOTOpbIe GBLIN BBHIITOJTHEHBI 0T MOMEHTA YCTAHOBKY TOUKH 10 TEKYIIIETO MOMEHTA.

=> ROLLBACK TO sp;
ROLLBACK

Yro yBUAUM?

=> SELECT * FROM t;
id | s

1 | foo
2 | bar
3 | baz
(3 rows)

Celiuac U3MeHeHHUs OTMeHEeHBI, HO TPpaH3aKIHsA IIPOJ0/IKaeTCs:

=> INSERT INTO t(id, s) VALUES (4, 'xyz');



INSERT 0 1
=> COMMIT;
COMMIT

=> SELECT * FROM t;

id | s

T
1 | foo
2 | bar
3 | baz
4 | xyz

(4 rows)
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BbinosiHEHME 3anpoca Pos{gres

PostgreSQL

3anpoc o gi:iii
>
- pesynsrar
-

]

pazbop «— cucmemHblil kKamanoe

K/IMEeHTCKoe
npunoxexHune

npaiisep

repericeiBaHre

1

npasuaa
TJIaHUpOBaHUe — cmamucmuka

BBITIOJ/IHEHHE « OaHHble

BbinosniHeHWe 3anpoca — A0BOJIbHO CI0XHasA 3aga4a. 3anpoc nepegaercs
OT K/IMeHTa cepBepy B BUAE TEKCTa. TEKCT Haf0 pa3obpamb — BbINONHUTb
CYHTaKcuyeckunii pasbop (cknagpiBatotcs i 6ykBbl B CN10Ba, a cfioBa —

B KOMaHfbl) 1 CEMaHTMYeCKnii pas3bop (ecTb /i B 6asze AaHHbIX Tabnmupl

N opyrne o6bLEKTI, HA KOTOPbIE 3anpoc CCbllaeTcs No UMeHn). s aToro
TpebyeTcs MHhopMaLnsa 0 TOM, YTO BOOOLLE COAEPXKUTCA B 6a3e AaHHbIX.
Takas mema-nHdpopmauymns HasblBaeTCs CUCMEeMHbIM KamasioaoM, OHa
XpaHUTCA B caMoi 6a3e faHHbIX B cneuyasbHbIX Tabnmuax.

3anpoc MOXeT nepenuckiBambcs (TpaHCOpPMNPOBaTLCHA) — Hanpumep,
BMECTO MMEeHM NpeacTaBeHns NOACTaBNAETCA TEKCT 3anpoca. MOXHO
npuaymarb 1 CBOM TpaHcdopmaunu, 415 Yero eCtb MexaHusm rnpasusi.

SQL — pgeknaparuBHbIii 3bIK: 3aNpOC, COCTaB/IEHHbI HA HEM, TOBOPUT

0 TOM, Kakvne faHHble Hago nosyymTb, HO He TOBOPUT, KakK 3TO caenartb.
MoaTomy 3anpoc (y)xe pasobpaHHblil U NpeACcTaBNEHHbIN B BUAE AepeBa),
nepefaeTcs n/1aHUposUWUKy, KOTOPbIA paspabarbiBaeT r/1aH BbINO/IHEHUS.
Hanpumep, n1aHMpoBLVK peLlaeT, Hago /M UCMOo/b30BaTb NHAEKCHI. UTOObI
Ka4yeCTBEHHO Cn/iaHMpoBaThb paboTy, NIaHUPOBLLNKY HY)XHa MHopmaums

0 pasmepe Tabnumu 1 0 pacnpegeneHnm gaHHbIX B HAX — cmamucmuka.

[lanee 3anpoc BbINO/HAETCA B COOTBETCTBUM C N/IAHOM W pe3yribTar
BO3BpAaLLAETCS KNIMEHTY — LIE/IMKOM U MOMHOCTbHO:

https://postgrespro.ru/docs/postgresqgl/16/query-path

310 yAo6HbIN 1N NPOCTOM cnocob ana HebonbLUNX BbIGOPOK, OH obecneyn-
BaeTCs MpocmbIM PEXUMOM NPOTOKONA.


https://postgrespro.ru/docs/postgresql/16/query-path
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[loAroToBKa oneparopos Posigres

PostgreSQL

NoAroToBKa iy {é}
npuBsska o
>

< pe3synsrar

K/IMEeHTCKoe
npunoxexHune

npaiisep

pa3bop
TriepernvchbIBaHre

TpUBSI3Ka — 3HaueHus napamempos
[JIaHUPOBaHUe
BBITIO/THEHYe

NTak, Kaxapblil 3anpoc NPoOXoAnNT NepeyncrieHHble paHee warn: pasoop,
nepenucbiBaHue, NjiaHMpoBaHne 1 BbiNosiHeHMe. Ho ecnn oguH 1 TOT Xe
3anpoc (C TOYHOCTbIO A0 NapameTpPoB) BbINOSIHAETCA MHOMO pas, HeT
CMbIC/1a Kaxapblil pa3 pa3buparb ero 3aHOBO.

Mo3ToMy KpoMe 06bIYHOTO BbINOSTHEHMS 3aMpPOCOB NPoToKoN PostgreSQL
npeaycMaTpuBaeT paclupeHHbIl Pexxum, KOTOpbIA NO3BONSET 6osee
[eTas/lbHO YNpaB/iaTb BbINO/THEHNEM ONEepaTopoB.

B kayecTBe 0HOI1 N3 BO3MOXXHOCTEN pacCLLUMPEHHbIN PEXMUM NO3BONAET
rnod2omosumsb 3anpoc — 3apaHee BbINOHUTL pa3bop 1 nepennucbiBaHne
N 3aNOMHUTL AepeBo pasbopa.

Mpwn BbINOIHEHMN 3a@npoca BbINOSTHAETCA MpuUBsi3Ka KOHKPETHbIX 3HAYEeHUI
napameTpoB. Ecnim Heob6xo4MMOo, 34eCb BbINOSTHAETCSA NaHMpoBaHme

(B HEKOTOpPbIX cnyyasx PostgreSQL 3anomMuHaeT nsiaH 3anpoca u He
BbIMOMIHAET NOBTOPHO 3TOT Lwar). 3arem 3anpoc BbIMO/HAETCS.

Eule oqHO NpenMyLLLeCTBO UCNOb30BaHMSA NOArOTOB/IEHHbIX ONEpaTopoB —
HEBO3MOXHOCTb BHeApeHMs SQL-koaa.

https://postgrespro.ru/docs/postgresql/16/sql-prepare
https://postgrespro.ru/docs/postaresql/16/sql-execute
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IToATOTOBJIEHHBIE OIIEPATOPHI

B SQL omepaTop noaroraBanBaeTcs KoMaHnol PREPARE (3Ta koMaH/a sIBJIseTCs paciuupeHueM PostgreSQL, oHa OTCYTCTBYeT B
CTaHJapTe):

=> PREPARE q(integer) AS
SELECT * FROM t WHERE id = $1;

PREPARE

IIp¥ 5TOM BBIIIOJIHSIOTCS pa3bop U IepellchIBaHHe, U II0JIydeHHOe IePeBO pa3topa 3allOMHUHaeTCs.
IocJIe IOATOTOBKH 0IIEpaTOp MOXKHO BBI3BIBAThH II0 IMEHH, TIepefiaBast GaKTHUECKHe TapaMeTpHI:
=> EXECUTE q(1);

id | s

Ecsu y 3amrpoca HeT HapaMeTpOB, IIPH IIOJTOTOBKE 3allOMUHAeTCsI ¥ II0OCTPOEeHHBIH IIJIaH BHIITOTHEeHUS. Ec/iu sKe ITapaMeTpHI ecTh,
KakK B 9TOM IIPHMepe, TO UX paKTHUeCKHe SHaYeHNs IPHHUMAI0TCI BO BHUMaHHe IIPH INIAHUPOBaHUH. [VIaHUPOBIIUK MOXKET
C4ecTb, YTO IIJIaH, IIOCTPOEHHBIN 6e3 ydeTa ITapaMeTPOB, OKayKeTCs He Xy»Ke, ¥ TOI/ja IlepecTaHeT BBIIIOJIHATh INIAHUPOBaHUe
TIOBTOPHO.

® A Kak IIO/ITOTOBUTH U BBIIIOJHUTE OIIEpaTOp B BaIlleM JIFOOKMOM SI3bIKe?
e ECTH JIM BO3SMOJKHOCTB BBIIIOJIHUTE onlepaTop, HE nmoarorasivBas ero?

Bce ITOATOTOBJIEHHBIE OIIepPaTOPhI TEKYIIIET0 ceaHca MOYKHO YBU/IETh B ITpefiCTaBIeHUM:
=> SELECT * FROM pg_prepared_statements \gx

-[ RECORD 1 J--odmmmmmmmmmm e
name | q
statement | PREPARE q(integer) AS +

| SELECT * FROM t WHERE id = $1;
prepare_time | 2025-06-23 23:22:08.322727+03
parameter types | {integer}
result types | {integer, text}

|

I

from_sql t
generic_plans 0
custom _plans 1
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Kypcopbl Pos{gres

PostgreSQL

MOAroTOBKa %:(C):E
npuBs3ka ié?

< pesynsrar

_ pesynsrar

Yyyv

K/IMEeHTCKoe
npunoxexHune

npaiisep

pa3bop
TriepernvchbIBaHre

TpUBSI3Ka — 3HaueHus napamempos
[JIaHUPOBaHUe
BBITIO/THEHYe

IoJiydueHure pe3ysjbTaTad

He Bcerga kKNMeHTy 6bIBaeT YA06HO NOMyUnTh BCe pesysbTaThl cpasy.
[laHHbIX MOXET 0Ka3aTbCsH MHOTO, HO HE BCE OHM MOTYT BbITb HYXHbI.

[lNsi 3TOro pacLUMpPeHHbIN pPeXxnuM NPOTOKoMa NpeayCcMaTpUBaEeT KypCopsbl.
MOXHO OTKPbITb KYpPCOp /11 KaKoro-1Mbo onepartopa, a 3aTeM nosyyaTb
pPe3ynbTMpYoLLME AaHHble MOCTPOYHO MO Mepe Heo6GX0AMMOCTMU.

Kypcop MOXHO paccmatpmBatb Kak OKHO, B KOTOPOM BuAHA TO/bKO YacTb
N3 MHOXEeCTBa pe3ynbTaroB. [pn NoslyYeHUn CTPOKN AaHHbIX OKHO
capuraetcs. VIHbIMM cnosamin, Kypcopbl NO3BOMAIOT paboTaTb

C PensauMOHHbIMU AaHHbIMKU (MHOXEeCTBaMMW) UTepaTMBHO, CTPOKA

3a CTPOKOWA.

OTKPbITbI Kypcop NpeAcTaB/eH Ha cepBepe Tak Ha3biBaeMbIM 10pMasiom.
3TO CNOBO BCTPEYAETCS B AOKYMEHTALMW; B NEPBOM NPUBMKEHNN MOXHO
cunTaTb «Kypcop» 1 «nopTasi» CUHOHUMAaMU.

3anpoc, ncnonb3yemsblii B Kypcope, HesiBHO NOAroTaBMBaeTcs (To ecTb
COXpaHsieTcsl ero AepeBo pa3bopa 1, BO3MOXHO, MN/1aH BbINO/THEHUS).

https://postgrespro.ru/docs/postgresqgl/16/sql-declare
https://postgrespro.ru/docs/postgresqgl/16/sql-fetch
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Kypcops1

IIpu BeIoIHeHUH KoMaHAE! SELECT cepBep Ilepe/iaeT, a KJIMEHT I0JIydaeT Cpa3y BCe CTPOKH:

=> SELECT * FROM t ORDER BY id;

id | s

e
1 | foo
2 | bar
3 | baz
4 | xyz

(4 rows)

Kypcop 1103B0JI€T I0JIy4aTh JaHHbIe IIOCTPOYHO.
=> BEGIN;
BEGIN

=> DECLARE c¢ CURSOR FOR
SELECT * FROM t ORDER BY id;

DECLARE CURSOR
=> FETCH c;

id | s

Pa3Mep BBIGOPKH MOYKHO YKa3bIBaTh:
=> FETCH 2 c;

id | s

(2 rows)

JTOT pasMep UrpaeT BaXKHYIO POJIb, KOIZja CTPOK 04eHb MHOT0: 06pabaThBaTh 60/IbIION 06'beM JaHHBIX IIOCTPOUHO KpaliHe
HedQPeKTHUBHO.

YTo, ecJId B IIpOIiecce YTeHUs MBI TOH/IeM 10 KOHIa TabJIUIIbI?
=> FETCH 2 c;
id | s
4 | xyz
(1 row)
=> FETCH 2 c;
id | s

R
(0 rows)

FETCH 1pocTo IlepecTaHeT BO3BpaIlaTh CTPOKH. B 0OBIYHEIX SI3bIKaX IPOrpaMMHUPOBaHUS BCeI/]a €CTh BO3MOXXHOCTD IIPOBEPUTH
9TO YCJIOBHE.

e Kak B BallleM sI3bIKe IIPOrpaMMHUPOBAaHU I10JIy4YaTh JaHHEIE IIOCTPOYHO C IIOMOIIBI0 Kypcopa?
e ECTB JIM BO3SMOXHOCTE HE 10/Ib30BaThC KYPCOPOM U IIOJIYYUTE BCe CTPOKH Cpasy?
e Kak HacTpaHuBaeTCsl pasMep BEIOOPKH JIsg Kypcopa?

ITIo OKOHYaHUH PaGOThI OTKPBITHIM Kypcop 3aKPHIBAIOT, 0CBOOOKAS PECYPCHI:
=> CLOSE c;
CLOSE CURSOR

OfHAKO KypCcOphl aBTOMaTH4YeCKH 3aKPBIBAIOTCS 110 3aBePIIEHUI0 TPaH3aKI[UH, TaK UTO MO>XKHO He 3aKpbIBaTh UX IBHO.
(M ckIroueHHe COCTaBJISIOT KYpCOPHI, OTKPHITHIE ¢ ykazaHueM WITH HOLD.)



=> COMMIT;

COMMIT
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[1pouecchl 1 NnaMATb Pos{gres

PostgreSQL

/V postmaster

4; """""" “‘
KAMeHTCKoe / backend

npunoxexHue -
, (*)OHOBbIe npouecchbl

{ o6Llwasn namaTb }

- -

pasobpaHHble 3anpochl,
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Mexay obpalleHUaAMN KnneHTa cepBep AO/MKEH XPaHUTb BCNOMOraTesibHyo
NHdhopMaLnIO: pa3obpaHHble 3anpockl N UX MNsiaHbl, COCTOSAHNE OTKPbITbIX
Kypcopos (noptasibl). [Ae v Kak OH 3TO Aenaet?

CepBep PostgreSQL cocToUT N3 HECKO/TbKUX B3aMOAENCTBYHOLLMX
npoveccos. B nepsyto ouepenb Npu CTapTe cepBepa 3anyckaercs npotecc,
TpaanLUMOHHO Ha3blBaeMblil postmaster. OH 3anyckaeT Bce OCTaslbHble
npouecchl (C NOMOLLbIO CUCTEMHOrO Bbi3doBa fork B Unix) n
«npucMaTpmBaeT» 3a HAMU — eC/n Kakon-HMbyab Npouecc 3aBepLUNTCS
aBapuiiHo, postmaster nepesanycTuTt ero (MM nepesanycTuT BeCb CepBep,
€C/IM COMTET, UTO NpoLLEecc MOr NOBPeAnTb 00LLne AaHHbIe).

Pa6oTy cepBepa o6ecrneunBaeT psif POHOBbLIX C/Ty)XEeOHbIX NPOLECCOB.
B cnepyoumx TeMax aToro Mozy/ist Mbl MOroBOPUM 06 OCHOBHbIX 3 HUX.

UT06bI Npouecchkl MOrnn obmeHuBaTbCsa MHopMaLmen, postmaster
BblAENAET 06wy namsims, AOCTYM K KOTOPOW MOTyT NOMy4YnTb BCE

npoueccokl. Kpome obuien namsaT, Kaxkablii NpoLecc UMEET 1 CBOHO

JIOK&/1bHY0 rnamMsime, [OCTYIMHYIO TO/IbKO eMy camMOoMy.

Postmaster cnywaet Bxogswme coeanHeHns. na Kaa0oro BHOBb
NOAK/YAKLLErocs KNmeHTa postmaster nopoxaaeTt 06CnyXmnBaroLLmi
npouecc (backend) 1 ganblue KNMEHT 00LLaeTCs yXXe C 3TUM NPOLLeCCOM.
O6cnyxuBaroLwmin npoyecc, B TOM Yucrie, Npon3BoAnT ayTeHTUnkaymio.

MecTo, Heo6XxoAMMOe /151 BbINOSIHEHUS 3anpoca (Pa3obpaHHbIe 3anpochl
M UX NS1aHbl, COCTOSIHUE KyPCOPOB, KeLll CUCTEMHOrO KaTtasiora, MecTo Ass
COPTMPOBKM AaHHbIX U T. N.), BbIAENSETCA B /I0Ka/IbHOU namsimu
06CcNyXMBatoLLEro npoLecca.



of] PROFESSIONAL

MHOIo K/IMeHTOoB Posigres

PostgreSQL
postmaster
-
KNMeHTCKoe 0 backend
npunoxeHune ‘
T (hoHOBbIE [NPOLECChI

{ o6Lwasn namMaTb

=5 53

MVCC

12

Korga k cepBepy NOAKAOHYAETCA MHOMO KNIMEHTOB, A1 KaXKA0ro U3 HUX
NopoXaaeTcsa COOGCTBEHHbIN 06CNYXXMBaKOLWMIA Npouecc. 3To He npobnema,
NMOKa KIMEHTOB HE O4YEHb MHOIO: Ha BCEX XBaTaeT onepaTUBHON NamsAaTH,

a CoeVHEHNST HE NPOMCXOAAT C/INLLIKOM YacTo.

Tem He MeHee Npu 04HOBPEMEHHOI paboTe C KakuMu-1Mb0o o6beKTaMun
NPUXOANTCSA NPUHMMATb MepPbl, YTOObI OAMH MPOLLECC HE NOMEHS Kakne-To
[laHHbIE B TO BPEMS, NoKa C HAMMK paboTaeT Apyron npoLecc.

N5t 06bEKTOB B 06LLIEN NAaMATM NCMONb3YHTCA KOPOTKOXUBYLLINE
6nokupoBkKu. PostgreSQL aenaet 3To A0CTAaTOYHO akKypaTHO A4 TOro,
4yTObbI CMCTEMA XOPOLIO MaclTabmpoBasiacb Npu yBeM4eHnn yncna
npoteccopos (a4ep).

C Tabnuuammn cnoxHee, Nockosibky 6/710KMPOBKN HYXXHO yAepXuBaTtb

[10 KOHLA TpaH3akunin (To eCTb NOTEHUMA/IbHO B TEYEHNE ANNTENbHOIO
BPEMEHM), 13-3a Yero MacluTabupyemMocTb MOXET noctpagarb. Noatomy
PostgreSQL ncnonb3yeTt mexaHnsm mMHo2o8epcuoHHocmu (MVCC,
multiversion concurrency control) n u3ossyuro Ha 0CHOBE CHUMKOB OaHHbIX:
OLHW 1 Te Xe AaHHble MOryT O4HOBPEMEHHO CYLLEeCTBOBaTb B Pa3HbIX
BEpCUAX, a Kaxkabl npouecc BUAMT COOCTBEHHYHO (HO Bcerga
corniacoBaHHYH) KapTUHY AaHHbIX. DTO NO3BO/SAET 6/I0OKMPOBaTh TOSLKO

Te NPoLECChl, KOTOPbIE MbITATCA U3MEHUTb AaHHblEe, Y)K€ N3MEHEHHbIE,

HO elle He 3adoMKCUpOBaHHbIe APYrMMU npoueccamMmu.

MHOroBepPCMOHHOCTbL — OCHOBHOW MeXaHu3M, KOTOpbIli o6ecneunsaeT
nepBble TPY CBOCTBA TPaH3aKLUuii (aTOMapHOCTb, COrMTacoBaHHOCTb,
n3onaums). Npo Hero Mbl GyAeM roBOpUThL OTAE/bHO B TeMe «30n5ums
N MHOFOBEPCUOHHOCTb>.
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Ecnn KNMeHToB CMIULWLKOM MHOTO, UM COeANHEeHNA yCTaHaB/IMBatOTCS

N pa3pbiBaOTCA CIMLIKOM YacTo, CTOMT NogyMartb O NpUMEHEeHUn nyna
coeuHeHu. Takyto hyHKUUIO 06bIYHO NPeaocTaB/isieT cepBep NPUITOXEHNIA
NN MOXXHO BOCMO/1b30BaTbCA CTOPOHHUMW MeHemkepamn nyna (Hanbonee
n3secteH pgBouncer).

KnneHTbl noaknyakTca He K cepBepy PostgreSQL, a K MeHekepy nyna.
MeHekep yaepXnBaeT OTKPbITbIMU HECKO/TbKO COEAUHEHUIA C CEPBEPOM
6a3 faHHbIX N UCNONb3YeT OAHO U3 CBOOOAHbLIX A1 TOr0, YTOObI BbIMOMHATL
3anpocsbl knneHTa. Takum 06pasom, C TOUKN 3peHus cepBepa Yncno
KNWEHTOB OCTaeTCsA NOCTOAHHbLIM BHE 3aBUCUMOCTU OT TOr0, CKOMbKO
KNIMEHTOB obpaLLaloTca K MeHeLKepy nyna.

Ho npu Takom pexume paboTbl HECKOIbKO KNIMEHTOB pasaesnisatoT OAnH

N TOT Xe 06CNyXnBaroLLmii NPoLecc, KOTOPbIA — KakK Mbl TOBOPUIN —

B CBOEW /IOKa/IbHOW NaMATN XpaHUT onpeaenieHHoe COCTOAHNE

(B YaCTHOCTM, pa3obpaHHble 3anpocChl A1 NOATOTOB/IEHHbLIX ONEepaTopoB).
Kak npaBuio, 3T0 HE06X0ANMO YUNTbIBATb MPK pa3paboTke NPUIOXKEHWIA.

OpfHa 13 Bo3MOXHoCTeli pgBouncer — BpeMeHHasi IpUocTaHoBKa
06CNyXMBaHMS KNMEHTOB 6e3 pa3pbliBa coeAnHeHus. Takas NpMocTaHoBKa
MOXET MUCMO/b30BaThCs A1 0GHOB/IEHNSI NPOrPaMMHOro o6ecneveHust
cepBepa Unn Apyrux onepauuii, TpebyoLmx pectapta cepsepa.

Mopgpo6Hee BONPOCHI NPUMEHEHUSA Ny/ia COeAUHEHNIN paccMaTpuBatoTCS
B Kypce DEV2.
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[aHHble XpaHATCA Ha AMCKax B 00bIYHbIX dpainax onepaumoHHON CUCTEMBI.
Kak uMeHHO gaHHble pacnpegeneHsl no daiinam, paccmaTpnBaeTcs B
O HOW N3 cnepyowmx Tem.

Jlornyeckun painnbl pasgeneHsl Ha cmpaHuybl (MHOT4Aa UCMOo/b3yeTcs TEPMUH
6s10K). CTpaHuLa 06bIYHO nmeeT pasmep 8 KbainT. Ero B HEKOTOPbIX
npegenax MOXHoO NnomeHsTb (16 unm 32 Kbaiita), HO TO/bKO npu cbopke
cepsepa. Taknm ob6pazom, CoOOpaHHbIN 1 3anyLLEHHbIA KnacTep MOXeT
pabotaTb CO CTpaHuLamMm TONIbKO OAHOro pasmepa.

Kaxpas cTpaHmua MMeeT BHYTPEHHIOW pasmeTky. CTpaHuLa coaepXxuTt
3arofI0BOK 1 NOJIe3HbIE JaHHbIe; MeXAY HUMU MOXET HaxoanTbCs
CBOGOAHOE MPOCTPAHCTBO, €C/IM CTPaHULLA 3aHATa He MOTHOCTLH.

N3-3a TOro, 4to ANCKU paboTatoT 3HaUNTENIbHO Me/IeHHee, YeMm
oneparmBHasa namaTtb (0ocobeHHo HDD, HO n SSD Toxe), npuMeHsaeTcs
KewuposaHue: B onepaTnBHON naMsAT! OTBOANTCA MECTO NoA, HeAaBHO
Npo4YnTaHHbIe C ANCKa CTpaHuLbl — OygbepHbIl Kew. PacyeT aenaetcs

Ha TO, YTO OHWN N Te Xe CTpaHuLbl NOHAA06SATCA HECKO/IbKO pa3 N MOXHO
OyAeT C3KOHOMUTb Ha NOBTOPHOM ObpaLleHun K ANCKY. I3MeHeHHble
[aHHble TaKke 3anncbiBalTCs Ha ANCK He cpasy, a Yepe3 HEKOTOPOoe BPeMS.
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BydhepHbIii kel PostgreSQL pacnonaraetcs B 06Lleit naMsaTu, 4Tobbl Bce
MPOLIECChI UMENWN K HEMY [I0CTY.

PostgreSQL paboTaeT ¢ Anckamu, Ha KOTOPbIX HAXOAATCA aHHbIe,

He HanpsAMyto, a Yepes onepawlyoHHY CUCTEMY. Y onepalyoHHON CUCTEMBI
TOXE MMeeTCs COOCTBEHHbIN KeLl AaHHbIX. [T03TOMy, ecnun cTpaHuua He
6yaeT HalaeHa B 6ydhepHOM Kelle, OCTaeTCA LWaHC, YTO OHa eCTb B Kelle
OC 1 obpalleHuns K AUCKY yaactca nsoexartb.

Mpwn cb6oe (Hanpumep, NUTaHKs) CoAepPXMMOoe ornepaTnBHON NamMsTy
nponagaet, NPy 3TOM U3MEHEHHbIe, HO eLle He 3anncaHHbIe Ha OUCK
[laHHble TepATCA. DTO HEAOMYCTMMO U NPOTUBOPEYNT CBONCTBY
[O0ITOBEYHOCTM TpaH3akuuii. NMoatomy B npouecce paboTbl PostgreSQL
MOCTOSAHHO 3anuncbIBaeT CneynasibHbI XypHaUl, NO3BOMAIOLWMNIA NOBTOPHO
BbIMO/IHATL MOTEPSAHHbIE OMepaunun 1 BOCCTAHOBUTb AaHHble B
cornacoBaHHOM COCTOsIHUW. Mpo 6ydrepHbI KeLw 1 XXypHan Mbl 6yaem
rOBOPUTb OTAE/bHO B O4HOVMEHHOW TEME.
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PostgreSQL cnpoekTnpoBaH ¢ pacyeTom Ha pacmpaemMocTtb. OH
npefocTaB/iSeT BO3MOXHOCTb CO3aBarb HOBbIE TUMbl AaHHbIX HA OCHOBE
y)Xe MMeKLWMXCs, NucaTb XpaHuMble nognporpaMmmbl ans o6paboTkm
[laHHbIX, a Takke obecneunBaeT yao0OHbIN UHCTPYMEHTapUA Ans
aIMUHUCTPUPOBAHNSA, MOHUTOPUHIA U HACTPOIKM NPOU3BOANTENBHOCTH.

Mpy HEOGXOAMMOCTN MOXHO HanucaTb paclunpeHne, KoTopoe ao6asnsieT
HeAOoCTaLLMIA PYHKUMOHA. BOMLLIMHCTBO PACLLUMPEHMWIA MOXHO
yCTaHaB/IMBaTb «Ha NIETY», 6e3 pectapTa cepsepa. bnarogaps Takol
apXUTeKType, CyLlecTByeT 60/1bLLI0E KO/IMYECTBO PaCLUMPEHWIA, KOTOPbIE:

e [06aBNAT NOAAEPXKKY A3bIKOB MPOrpamMmmMmpoBaHna (MoOMMMO
ctaHgapTHbIx SQL, PL/pgSQL, PL/Perl, PL/Python n PL/Tcl);

* BBOAAT HOBbIE TUMbI AaHHbLIX N oneparopb! AsA pa6OTbI C HUMU;

* C034al0T HOBbIE TUMbI MHAEKCOB AN SPdEKTUBHON paboThl
C pa3HOOb6pa3HbIMKU TUNaMn AaHHbIX (MOMMUMO CTaHAAPTHbIX
B-aepeBbeB, xew-nHgekcos, GIST, SP-GIiST, GIN, BRIN);

* 3arnyckaT c/ye6Hble DOHOBbIE NPOLECCHI A1 BbINOHEHNS
[I0NOSTHUTENbHbIX 3a4au;

* NO3BONAKT NoagknwyvarbCAa K BHELLHAM NCTOYHUKaM AaHHbIX;

e cobupaloT MHpopMaLMio O Harpyske Ha CUCTEMY, BbIMO/THAKT
MOHUTOPWHI N CTPOAT OTYETHI;

* NO3BOJIAIOT UCCNeAoBaTb CUCTEMHbIE CTPYKTYPbI AaHHbIX.
MoapobHee paclumpeHnsa paccmarpmsaroTcs B kypcax DBA2 n DEV2.
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Toru Posygres

CepBep yrpaB/sieT KJlacTepoM 0a3 JaHHBIX

HpOTOKOJI IMO3BOJIAET KJIMEHTAM IMOAK/IHOUYAThCA K CEPBEPY,
BBITIO/IHATE 3dITIPOCHI U YIIPABJ/IATH TPAH3dKLIWMAMUA

Kak/ib1ii K/IMeHT 00C/Ty’>KUBaeTCsl CBOUM TTPOL[eCCOM

IlaHHbBIe XpaHATCS B (aiinax, oOpailleHre TTPOUCXOAUT
yepe3 OrepalMoOHHYI0 CUCTEMY

KemmpoBaHue Kak B JIOKa/JIbHOW MMaMsITH (KaTaJior,
pa3o0paHHbIe 3arpockl), Tak U B 00111eit (OydepHbIii Ketir)
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