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OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPeXAeHUs 1 YObITKKU, BK/I0Yas NoTepro A4oXo4a, HAHECEHHbIe
NPSAMbIM UN HENPAMbBIM, CleunasibHbIM UK ClyvyaiHbIM UCMNOIb30BaHUEM
MaTtepuasnioB kKypca. KomnaHus Postgres Professional He npegocTtaBnser
Kakux-nmbo rapaHTuii Ha martepuasibl Kypca. MaTtepuasbl Kypca
NpeaocTaB/ISOTCA HA OCHOBE MPUHLMNA «KaK eCTb» 1 KoMnaHus Postgres
Professional He 06a3aHa NpeaoCcTaBNATb COMPOBOXAEHME, MOALEPXKKY,
0BHOB/IEHNA, pacLUMPEHNSA N U3MEHEHNS.
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XpaHeHUe JJaHHBIX Ha JJUCKe ¥ paboTa C HUMH

PaCU_II/IpHEMO CTb CUCTEMBI
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KneHT n cepsep Posigres
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libpg

TO/IK/TFOUEeHHEe ayTeHTU(UKAIUs
(hopmMHpoOBaHKe 3aTIPOCOB BBIITOJTHEHHE 3aIPOCOB
yTipaB/ieHUe TPaH3aKIUsAMU TOZIZIepKKa TPaH3aKLMOHHOCTH

KnneHTckoe npunoxeHne — Hanpumep, psql nnm niobas gpyras
nporpammMa, HanmcaHHas Ha NtboMm A3bike nporpammupoBanus (Arl), —
MOAK/IYAETCA K CepBEPY U Kak-TO «0bLaeTcsa» ¢ HAM. UTOObI KIIMEHT 1
cepsep NOHUMasV Apyr Apyra, OHW AO/DKHbI UCNONb30BaTh OAMH U TOT Xe
rpomoko/1 B3anmogencTemns. OB6bIYHO KNMEHT UCNOoMb3yeTcs opadsep,
peasi3yoLunii NPOTOKON M NpeAoCcTaBNALWMIA Habop YHKUMA ANS
MCNONb30BaHUA B NporpaMmme. BHyTpu gpainBep MOXET Mo/ib30BaTbCA
cTaHAapTHOW peannsauymein npotokona (budnmnotekoi libpq), NMM60o moxet
peann3oBaTb MPOTOKO/1 CAMOCTOATE/TbHO.

He Tak BaXXHO, Ha kKakom Al HanncaH K/IMeHT — 3a pasHbIM CUHTAKCUCOM
OyayT BO3MOXHOCTW, onpeaesieHHble NPoTOKo10M. Mbl 6yaem MCnosib30BaTh
ANs NpUMepPoB A3blKk SQL ¢ nomMoulbio KaneHTa psql. KOHeYHo, B peanbHoi
XXU3HN HUKTO HE MULLET K/IMEHTCKYH YacTb Ha SQL, HO A/1s1 yYebOHbIX Lienein
3TO yA06HO. Mbl paccuMTbiBaeM, YTO COMOCTaBUTb KOMaHabl SQL

C aHa/1I0rM4YHbIMM BO3MOXHOCTSMU Ballero 061MmMoro A3bika
nporpaMmMmnpoBaHns He COCTaBUT AN Bac 60/1bLLIOro Tpyaa.

Ecnv roBopuTb B CamblixX 0OLIUX YepTax, TO NPOTOKO/ NO3BONSET KINEHTY
NOAKMIOUNTLCS K OAHON 13 6a3 JaHHbIX Kiactepa. [Npu aTom cepsep
BbINOMHAET aymeHmughukayuto — peLlaeT, MOXHO NN pa3peLlmnTb
noAK/toyeHne, Hanpumep, 3anpocKB Napob.

[anee KNNEHT NocbiNaeT cepBepy 3anpockl Ha a3blke SQL, a cepsep
BbIMOJTHAET MX W BO3BpaLlaeT pesysisrar. Hasimume mMowHOoro v yao6Horo
A3blKa 3arnpocoB — ofHa N3 0CO6eHHOCTEN pensaunoHHbIX CYB/,.

[pyrasd oco6eHHOCTb — NoAJepXKa cornacoBaHHOW paboTbl TpaH3aKUWA.
https://postgrespro.ru/docs/postgresqgl/13/protocol
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TpaH3akuuu Pos{gres

PostgreSQL
BEGIN; {é}
% »
KnveHTckoe | @ onepauuu > ﬁg
npunoxexne | § COMMIT /
:E o 8 @ @
aTOMapHOCTh — 8ce uau Huuez2o
COIVIaCOBAHHOCTb — O2PAHUUeHuUs Yea0CmMHOCMU U N0/b308aMeNbCKUe 02PAHUUeHUs]
U30JISALIHS — 8/UsAHUe hapaienbHbIX NPOYEccos
JOJITOBEUHOCTh ~ — COXPAHHOCMb OaHHbLX dddice noce cbos

MNop mpaH3akyueli noHMMaeTCcs NocnefoBaTeNlbHOCTb onepaLmii, kotopas
COXpaHSIeT COrMacoBaHHOCTb AaHHbIX NPW YC0BUK, YTO onepawmm
BbIMO/IHEHbI MO/THOCTBIO M 6E3 NOMEX CO CTOPOHbI APYIMX TPaH3aKLWIA.

OT TpaH3akuuii 0XnaaroT BbINONHEHMs YeTblpex cBocTB (ACID):

- ATOMapHOCTb: TPaH3akUnMs MO0 BbIMOSTHAETCA NOIHOCTbLIO, /MO0 He
BbINOJIHAETCA BOBCe. 114 3TOro Hayano TpaH3akuum oTMevyaeTcs KoMaH4om
BEGIN, a koHel, — nn6o COMMIT (domkcaumsi UIsSMeHeHui), nnbo
ROLLBACK (oTMeHa nsmeHeHui).

- CornacoBaHHOCTb: TPaH3aKUun nepeBoauT 6asy AaHHbIX 13
COr1aCoOBaHHOI0 COCTOSIHMSA B COrlacoBaHHOe (Mo, COr/lacoOBaHHOCTbIO
MOHMMAETCA BbINOMIHEHNE ONpPeAeneHHbIX OrpaHUyYeHNiA).

- N3onauus: apyrue TpaH3akuum, BbINOMHSALWMNECS OAHOBPEMEHHO
C [laHHOM, He AO/MKHbI OKa3biBaTb HA HEE BIUSHUS.

- lonroBe4YHOCTb: NOC/E TOro, Kak AaHHble 3ahMKCUPOBaHbI, OHU He
NIO/TXHbI NOTEPATLCA AaXe B criydae chos.

3a ynpasrieHve TpaH3akumsamMmn (To ecTb 3a onpeaesieHne KomaHa,
COCTaBNAKOLWMX TPaH3aKLMI0, U 3a (hMKcaLumio UM OTMEHY TpaH3akuum)
B PostgreSQL, Kak npasuio, OTBEYAET K/IMEHTCKOE NPUSTOXKEHME.
YnpasnATb TpaH3akuMsamMm Ha CTOPOHE cepBepa MOryT XpaHumble

npoueaypsbl.
https://postgrespro.ru/docs/postgresql/13/sql-begin

https://postgrespro.ru/docs/postgresqgl/13/sql-savepoint




YupaBineHnue TpaH3aKIHUSIMHA

ITo ymomuanuio psql paboraeT B pexkuMe aBTODUKCALIUN:
=> \echo :AUTOCOMMIT
on

OTO IPUBOOUT K TOMY, 4YTO Jit00asi KOMaHIa, BEIIaHHAas 0e3 sIBHOI'O YKa3aHUs Hadasla TpPaH3aKIuHU, cpaldy ke pukcupyercs.

e [IpoBepbTe, BKIIIOYEH JIX aHAJIOTUYHEIN PeXUM B fpaiiBepe PostgreSQL Barero no6uMoro s3elka
IIpOrpaMMHUPOBaHUS?

Co3pmagum TabiIuny ¢ OOQHOM CTPOKOM:
=> CREATE TABLE t(

id integer,

s text
);

CREATE TABLE
=> INSERT INTO t(id, s) VALUES (1, 'foo');
INSERT 0 1
Ipyras TpaH3aKLUs YBUOUT TaOIHIy U CTPOKY?
| => SELECT * FROM t;

id | s

1 | foo

(1 row)
Ia. CpaBHUTE:
=> BEGIN; -- sIBHO HayuMHaem TpaH3aKLuuio
BEGIN
=> INSERT INTO t(id, s) VALUES (2, 'bar');
INSERT 0 1
Yro YBUAUT ApyTras TPaH3aKIUs Ha 3TOT pa3?
| => SELECT * FROM t;

id | s

1 | foo

(1 row)
H3MeHeHUs elle He 3apUKCUPOBAHE], [109TOMY He BUIHLI APYTOM TPaH3aKIUU.
=> COMMIT;
COMMIT
A Tenepn?
| => SELECT * FROM t;

id| s

(2 rows)

Pexum 6e3 aBToUKCAIIMY HESIBHO HAYMHAET TPAH3aKIUUIO IIPU IePBOY BEITAHHON KOMaH[e; U3MEHEHUST Haflo GUKCUPOBATh
CaMOCTOSITEJILHO.

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

INSERT 0 1



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

id| s

(2 rows)

V3MeHeHus He BUOHBIL; TPAH3aKIMs Obllla HadyaTa HESIBHO.
=> COMMIT;

COMMIT

Hy u HakoHen:

| => SELECT * FROM t;

id| s

(3 rows)

BoccTaHOBUM PeXUM, B KOTOPOM psgl pabGoTaeT o yMOTYaHUIO.

=> \set AUTOCOMMIT on

Vi3MeHeHUsI MOXKHO OTKaThIBaTh, HE IPEPHIBAsi TPAH3aKIIHIO (XOTS HEOOXOMUMOCTE B 3TOM BO3HHKAET HEYacTo).
=> BEGIN;

BEGIN

=> SAVEPOINT sp; -- To4Yka coxpaHeHus

SAVEPOINT

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

INSERT 0 1

=> SELECT * FROM t;

id | s

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

(4 rows)

OO6paTuTe BHUMaHHE: CBOU COOCTBEHHBLIE MU3MEHEHUST TPAH3AKIUS BUAUT, JaXKe eCJIU OHU He 3a(UKCUPOBAHEL.
Temeps OTKATHUM BCE 10 TOYKH COXPaHEHUS.

OTKaT K TOYKe COXpaHEHUS He ITogpa3yMeBaeT Nepefady ynpasieHus (To ectb He paboraet Kak GOTO); OTMEHSIOTCS
TOJIBKO U3MEHEHUS COCTOSTHUSA BJl, BEIITOITHEHHBIE OT MOMEHTA YCTAaHOBKY TOYKY [0 TEKYIETO MOMEHTa.

=> ROLLBACK TO sp;
ROLLBACK

Yro yBupguM?

=> SELECT * FROM t;
id | s

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

Celuac U3MEHEHUs OTMEHEHH!, HO TPaH3aKIUs IIPOJOJIZKaeTC:
=> 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:i?i
>
- pesynsTar
-

]

KNIMeHTCKoe
npunoxexHne

npavisep

pa3bop « cucmemHblll Kamasnoe
repenucbiBaHue — npasuna
[JIaHUPOBaHKe «— cmamucmuka
BBIIOJIHEHHE «— OdaHHble

BbinosnHeHWe 3anpoca — A0BOJIbHO C/I0XKHAaA 3a4ada. 3anpoc nepegaercs
OT K/IMEHTa cepBepy B BUAY TekcTa. TeKCT Hafo pa3obpamb — BbINOSHUTb
CUHTaKCcHyeckuii pasbop (cknagpiBatoTcs /in 6ykBbl B C/10Ba, a c/ioBa

B KOMaH/Abl) 1 ceMaHTU4eckuii pasdop (ecTb /1M B 6a3e gaHHbIX Tabnunubl

N apyrne o6bEeKTbI, HA KOTOPbIe 3anpoc CCbilaeTcs no MeHun). nsa atoro
TpebyeTcst HGopMaLMA O TOM, YTO BOOOLLE COAEPXKMUTCA B 6a3e AaHHbIX.
Takass mema-uHgopmaums HasblBaeTCs CUCMEMHbIM Kamasio2aoM W
XpaHUTCA B caMoi e 6a3e AaHHbIX B cneyyasibHbIX Tabnmuax.

3anpoc MOXeT nepernuckbiBambcs (TPaHCHPOpPMUPOBATLCHA) — Hanpumep,
BMECTO MMeHU npencTaBneHns nogcTaBnaeTcs TeKCT 3anpoca. MoXxHo
npuaymarb 1 CBOU TpaHcdopmaLunn, 415 Yero eCTb MexaHu3m rnpasusi.

SQL — pgeknapartvBHbIii 3bIK: 3aMpoc Ha HEM FOBOPUT O TOM, Kakune
AaHHble HaZl0 NoMy4YnTb, HO HE TOBOPMUT, Kak 3aTo caenatb. [1oaTomy 3anpoc
(y>xe pa3obpaHHbIil U NpeacTaBNEHHbIN B BUAE AepeBa), nepenaercs
M/1aHUPOBWUKY, KOTOPbIA pa3pabartbiBaeT r/1aH B8bINo/IHeHUs. Hanpumep,
N1aHVPOBLLMK peLlaeT, HaZo NN He Ha[0 MCMNob30BaTb UHAEKCHI. YTOObI
Ka4yeCTBEHHO Crn/iaHnpoBaTb PaboTy, NNaHUPOBLLVKY HY>XHa MHJdopMaLnsA
0 pasmepe Tabnuu, 0 pacnpegeneHnm gaHHbIX — cmamucmuka.

[lanee 3anpoc BbINOMHSETCA B COOTBETCTBUN C M/TAHOM W pe3ynbTar
BO3BpAaLLAETCS KNIMEHTY — LIE/IMKOM U MOMHOCTbHO.

3T0 yao6HbIN 1N NPOCTOM cNOco6 Ans He6Oo/bLINX BbIGOPOK, 0O4HAKO Npu
60/1bLWOM 06beMe faHHbIX OH MOXET oKasaTbCsA Npob/iemMaTUYHbIM.
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[loAroToBKa oneparopos Posigres

PostgreSQL

noAroToBKa iy {é}
npuBs3Ka -
>

< pe3synbrar

KNIMeHTCKoe
npunoxexHne

npavisep

pa3bop
TriepernvcbiBaHue

MMpUBSA3Ka «— 3HauyeHus napamempos
MJIaHUPOBaHKE
BBITIO/IHEHME

KaxxabIi 3anpoc npoxoauT nepeyvncrieHHble paHee waru: pasbop,
nepenucbiBaHue, NiaHMpoBaHne 1 BbiNoSIHEHUE. HO ecniv 0anH 1 TOT Xe
3anpoc (C TOYHOCTbIO 40 NapamMeTpoB) BbIMO/IHAETCA MHOIO pas, HeT
CMbIC/1a Kaxaplil pa3 pa3buparb ero 3aHOBO.

Mo3ToMy KpoMe 06bIYHOrO BbINOSTHEHMSA 3aMpPOCOB NPOTOKO PostgreSQL
npeaycMaTpuBaeT pacwupeHHbIl pexum, KOTOpbI N03BoNsieT 6onee
[leTa/IbHO YNpaB/aThb BbINOIHEHNEM ONEpPaTopoB.

B kauyecTBe 0fHOI N3 BO3MOXHOCTEWN pacCLLUMPEHHbIN peXUM NO3BONSET
Mod2omosuUMsb 3anpoc — 3apaHee BbINOMHUTL pa3bop 1 nepenucbiBaHne
N 3aNOMHUTL AepeBo pasbopa.

[Mpwn BbINO/IHEHMM 3a@npoca BbINONHAETCA MpuUBs3Ka KOHKPETHbIX 3HaYEeHUI
napameTpoB. Ecnn Heo6xo4Mmo, BbIMOMHAETCA NnaHupoBaHue

(B HEKOTOPbLIX cnyyasx PostgreSQL 3anomMnHaeT nnaH 3anpoca v He
BbIMOIHAET NOBTOPHO 3TOT LWar). 3arem 3anpoc BbINOMHAETCS.

Ewe ogHO NnpenmMyLLLecTBO NOATOTOB/IEHHbLIX ONepaTopoB — HEBO3MOXXHOCTb
BHeApeHua SQL-koaa.

https://postgrespro.ru/docs/postgresqgl/13/sql-prepare
https://postgrespro.ru/docs/postgresqgl/13/sgl-execute




ITogroroB/I€eHHbIE OIEPATOPHI

B SQL omepatop noxprorasnuBaeTcs: komaunoit PREPARE (sTo KoMmaHpa siBisieTcsl pacmupenueM PostgreSQL, oHa
OTCYTCTBYeT B CTaHHapTe):

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

PREPARE
TIpu 9TOM BEHITIOJIHSIIOTCS Pa300p U MEepenuckiBaHKe, U MOJIyYeHHOe qepeBo pa3bopa 3allOMHUHAETCH.
TTocne IIOATrOTOBKH OII€PATOP MOZKHO BBEI3BIBATH II0 UMEHH, IIepegaBast (i)aKTI/I‘-IeCKI/Ie ImapaMeTphI:
=> EXECUTE q(1);

id | s

1 | foo
(1 row)

Ecnu Y 3alIpoca HeT IIapaMeTpoB, IIPU IIOAI0OTOBKE 3allIOMUHAETCA U HOCTpOeHHbeI nJiaH BHIIOJHEHUsA. Ecnu ke IIapaMeTpsl
€CTh, KaK B 3TOM IIpuMepe, TO ux (baKTI/I‘-IeCKI/Ie 3HAQYEeHHUS NIPUHUMAIOTCA BO BHUMaHUE IIPU IIJIaHUPDOBAHUHU. Ho
IIJIQaHUPOBIIIUK MO2KET CYECTh, 4TO IIJIaH, HOCTpOGHHLIﬁ 6e3 y4deTa mapaMeTpoOB, OKaXKeTCA He Xy2XKe, U TOoraa repecraneT
BBIIIOJIHATE IIJIAHUPOBAaHKE IIOBTOPHO.

e A Kak IIOATOTOBUTH U BHIIOJIHUTH OII€PATOp B BallleM JTIIOOMMOM S3BIKE?
e EcCTp 1M BO3MOXKHOCTB BHIIIONHUTE oniepaTtop, HE nmoarorasnuBast ero?

Bce IIOATOTOBJIEHHEIE OII€PATOPHI MOXKHO YBUOETh B IPENCTABJICHUN:

=> SELECT * FROM pg_prepared_statements \gx

[ RECORD 1 J---dmmmmmmmmmmm e o
name q
statement PREPARE q(integer) AS +

SELECT * FROM t WHERE id = $1;
2022-04-11 22:57:51.674359+03
parameter_types {integer}

t

I
I
prepare_time |
|
from_sql |
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Kypcopbl Pos{gres

PostgreSQL

MOAToTOBKa {é}
npuBs3ka ié?
- pesynsrar
<

_ pesynsrar

Yyyv

KNIMeHTCKoe
npunoxexHne

npavisep

pa3bop
TriepernvcbiBaHue

MMpUBSA3Ka «— 3HauyeHus napamempos
MJIaHUPOBaHKE
BBITIO/IHEHME

oJiyueHure pe3ysjbTaTd

He Bcerga kKnMeHTy GbiBaeT ya06HO Noy4YnTh BCe pe3ybraThbl cpasy.
[laHHbIX MOXET OKa3aTbCs MHOI0, HO HE BCE OHW MOTYT ObITh HYXHbI.

[lNa 3TOr0 paclUMpPEHHbI pexnum npeaycmaTpuBaeT Kypcopbl. MpoToKon
NO3BO/SIET OTKPbITb KYPCOpP A1 KAaKoro-nnbo oneparopa, a 3aTeM nosyyarb
pe3ynbTMpYoLLIME AaHHble NOCTPOYHO N0 Mepe HeoOGX0AMMOCTMU.

Kypcop MOXHO paccmarpmusartb Kak OKHO, B KOTOpPOe BUAHO TO/IbKO YacTb U3
MHOXeCTBa pe3y/ibTatos. [1pu Nosy4yeHnn CTPOKM fAaHHbIX OKHO CABUraeTCH.
MHbIMM cnoBamMu, KypCcOpbl NO3BOJIAKT paboTarb C peiaunoHHbIMM
AaHHbIMY (MHOXECTBaMK) UTepaTtuBHO, CTPOKa 3a CTPOKOMN.

OTKpbITbI Kypcop NpeacTaB/eH Ha cepBepe Tak Ha3biBaeMbIM [10PMasIoM.
3T0 C/NI0BO BCTPEYaEeTCsA B AOKYMEHTALMK; B NEPBOM NPUOIVKEHUN MOXHO
CUMTaTb «KYPCOpP» U «NOPTaUT» CUHOHUMAMMU.

3anpoc, Ucnonb3yemsbiit B Kypcope, HeSIBHO NOAroTaB/IMBaeTcsl (To ecTb
COXPaHsieTCs ero AepeBo pa3bopa 1, BO3MOXHO, NaH BbINO/THEHUS).

https://postgrespro.ru/docs/postaresqgl/13/sqgl-declare
https://postgrespro.ru/docs/postgresqgl/13/sqgl-fetch




Kypcopsl

Oo6rrunas koMaHza SELECT nonydaeTt cpa3y BCe CTPOKU:

=> SELECT * FROM t ORDER BY id;

id | s

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

(4 rows)

Kypcop 103BoJIsieT NOIy4aTh AaHHEIE IIOCTPOYHO.
=> BEGIN;
BEGIN

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

DECLARE CURSOR
=> FETCH c;
id | s

1 | foo
(1 row)

PasMep BI:I60pKI/I MOZXKHO YKa3bIBaTh:

=> FETCH 2 c;

id | s

(2 rows)

Pa3mep BEHIOOPKHU UTpaeT GOblIoe 3HaUYeHHe, KOTfa CTPOK OYeHb MHOT0: 06pabaThiBaTh OOMIBIION 00BeM JaHHBIX
TIOCTPOYHO 0O4YeHBb HEah(HEKTUBHO.

YTo, ecnu B IPOLIECCe YTEHUS MBI JONUOEM OO KOHIIA TaOIUIIEI?
=> FETCH 2 c;
id | s
4 | xyz
(1 row)
=> FETCH 2 c;
id | s

)
(0 rows)

FETCH mpocTo mepecTaHeT BO3BpaIllaTh CTPOKU. B 0OBIYHEBIX SI3bIKaX IPOrPaMMUPOBAHUS BCETA €CTh BO3MOXKHOCTD
TIPOBEPHUTEH 3TO YCIIOBHE.

e Kak B BaleM si3blKe IPOTPaMMHUPOBAHUS I0JIy4YaTh JaHHEIE IOCTPOYHO C IIOMOIIBI0 Kypcopa?
e EcTb 11 BO3MOkHOCTb HE IT07IB30BaTHCS KYPCOPOM U IIOJTYYHUTh BCE CTPOKHU Cpa3y?
e Kak HacTpauBaeTcCsl pa3Mep BBIOOPKHU [AJIsI Kypcopa?

ITo OKOHYaHHUIO PAGOTEI OTKPHITHIA KyPCOP 3aKPBIBAETCSI, 0CBOOOK/IAS PECYPCHI:
=> CLOSE c;
CLOSE CURSOR

OpHaKo KypCcophl aBTOMaTUYEeCKHU 3aKPHIBAIOTCS 110 3aBepIIeHNI0 TPaH3aKIUY, TaK YTO MOXKHO He 3aKPHBaTh UX SBHO.
(VckmnioueHne COCTaBIISAIOT KypCOpHl, OTKPHITHE ¢ yKa3aHueM WITH HOLD.)



=> COMMIT;

COMMIT
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[1pouecchl n namMmsATb Pos{gres

PostgreSQL

/v postmaster

T T
KSINEHTCKOE / backend

NpuIoXeHne oKasbHas
7 (POHOBbIE [NPOLECChI

{ o6wasn namaTb }

- -

paso6paHHble 3anpochl,
COCTOSIH/e KypCOpOB,

KEeL CUCTEMHOTO KaTanora,
MecTO AN COPTUPOBOK

W coeAiMHEHNI N T. N.

11

Mexay obpalleHNAMN KMeHTa cepBep AO/MKEH XpaHUTb BCMOMOraTe ibHyHo
NHpopMaunio: pasobpaHHble 3anpPochkl 1 X MAaHbl, COCTOAHME OTKPbITbIX
KypcopoB (noptasbl). [Ae v Kak OH 31O genaet?

N3HyTpKn cepBep PostgreSQL cocTonUT U3 HECKO/IbKO B3aMOAENCTBYHOLLMX
npoL,eccos.

B nepsyto ouepenb nNpu ctapte cepeepa 3anyckaeTcs npowecc,
TpaAMLUMOHHO Ha3blBaeMblin postmaster. OH 3anyckaeT BCce OCTaslbHble
npoueccsol (C nomoublo cuctemHoro Bbi3oBa fork B Unix) u
«npucMaTpuBaeT» 3a HAMN — eC/n Kakon-HMOyab Npouecc 3aBepLunTCS
aBapuiiHo, postmaster nepesanycTuT ero (MM nepesanycTnT BeCb cepsep,
€C/IN COYTET, YTO Npouecc Mor NoBpeanTb 06LMe AaHHbIe).

PaboTy cepBepa obecneumBaeT psg QOHOBLIX C/1yXeOHbIX NPOLEeCcCoB.
B cnefgyowmnx Temax aToro Moay/ist Mbl MOrOBOPMM 06 OCHOBHbIX N3 HUX.

UToObl NpoLuecckl Mornn obmeHmnBaTbcsa MHopMauunen, postmaster
BblAenseT 06wyt naMsims, [OCTYMN K KOTOPO MOTYT MO/y4YnTb BCE
npoueccobl. Kpome o6Luen namMaT, Kaxkablii NpoLecc MMeEeT 1 CBOIO
JIOKa/IbHYH NnamMsimb, LOCTYMNHYIO TO/IbKO eMy CaMOoMy.

Postmaster cnywaet Bxogasume coegnHeHns. MNMpu nosBneHnn KnneHTa
postmaster nopoxgaet oo6cnyxunsatowwnin npouecc (backend) n ganblie
KaoKAbI KNMEHT 06LLaeTcsa Co CBOUM MPOLLECCOM.

MecTo, HeobxoaumMoe A1 BbINOMHEeHUA 3anpoca (pa3obpaHHbie 3anpochl
N NX NaHbl, COCTOAHNE KYPCOPOB, Kell CUCTEMHOIO Katasiora, MecTo /15
COPTUPOBKM [AHHbIX 1 T. N.), BbIAENAETCA 8 /IOK&/IbHOU namsimu
obcnyxmnsaroulero npouecca.
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Korga k cepBepy NOAKAHYAETCA MHOMO K/IMEHTOB, A1 KaXKAOro U3 HUX
nopoXxaaeTcst CO6CTBEHHbIN 0OCMYXMBaKOLWMIA Npouecc. 3To He npobnema,
MOKa KIMEHTOB HE O4YEHb MHOI0, HAa BCEX XBATaeT ONepaTnMBHON NamsaTy,

a CoeUHEHNSsT HE NPOMCXOAAT C/ILLIKOM YacTo.

Tem He MeHee npu oHOBPEMEHHOI paboTe C KakKuMu-Inbo ob6bekTamu
NpUXoAMTCA NPUHUMATL MepPbI, YTOObI OAUH NPOLLECC HE NOMEHSA/ KaKkune-
Nn60o fgaHHble B TO BPEMS, MOKa C HAMKM paboTaeT Apyron npouecc.

[na 06bekToB B 06LLEN NaMATU NCNOMb3YHOTCA KOPOTKOXMBYLLNE
610kMpoBKK. PostgreSQL aenaeT aTo [OCTATOYHO akKypaTHo /18 Toro,
4yTOObI CYCTEMA XOPOLLO MacLiTabupoBasiachb Npu yBesiMdyeHnun yncna
npoteccopos (s4ep).

C Tabnmuamu crioxHee, NOCKONbKY 610KMPOBKM NPUAETCA yaepXunsarb 40
KOHLA TpaH3akunin (To eCTb NOTEHLUMa/IbHO B TEYEHME A0TOr0 BPEMEHN),
N3-3a Yero MacluTabrupyemMocTb MOXET nocTtpagarb. NMoatomy PostgreSQL
NCNosib3yeT MexaHn3m MHo2o8epcuoHHocmu (MVCC, multiversion
concurrency control) n uzossayuro Ha 0OCHoBe CHUMKOB OaHHbIX: OAHWN U Te Xe
[AaHHblE MOTYT OIHOBPEMEHHO CYLLIECTBOBATb B pPa3HbIX BEPCUSIX, a KaxXapblil
npouecc BUAUT COOCTBEHHYIO (HO BCerga coriacoBaHHy) KapTUHY AaHHbIX.
9710 No3BoNsAeT 6/10KMPOBaTh TO/ILKO Te NPOLECChl, KOTOPbIE MbITAKTCH
N3MEHUTb AaHHble, YXXe N3MEHEHHble, HO elle He 3addMKCUPOBaHHbIE,
ApyrmmMun npoLeccamu.

MHOroBepCMOHHOCTb — TOT OCHOBHOI MexaHn3M, KOTOPbIli o6ecneynBaeT
nepBble TPY CBOCTBA TPAH3aKLUWiA (ATOMApPHOCTb, COrTacOBaHHOCTD,
n3onsaums). Mpo Hero Mbl 6yAeM rOBOPUTL OTAENbHO B Teme «301aums u
MHOrOBEPCUOHHOCTb>.
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Ecnu KNMEHTOB C/IULLKOM MHOTO0, Un coeiHeHns ycTaHaB/nBarTCcA

N pa3pbiBaOTCA C/INLLIKOM 4YacTo, CTOUT nogymMmaTb O NPUMEHEHUN nyna
coeuHeHn. Takyo (PyHKLMIO 0ObIYHO NPeaoCcTaBsET CePBEP NPUTOXKEHWNI
NN MOXHO BOCMOJ1b30BaTbCSA CTOPOHHMMKW MeHemkepamm nyna (Hanbonee
n3secteH PgBouncer).

KnueHTbl noaknyarTca He K cepBepy PostgreSQL, a kK meHepxepy nyna.
MeHemkep yaepXnBaeT OTKPbITbIMUA HECKO/IbKO COeMHEHUIA C CepBEPOM
6a3 faHHbIX 1 UCNONb3yeT 04HO M3 CBOOOAHbIX A/19 TOro, YTOObI BbINOJTHATH
3anpocsbl KnveHTa. Takum 06pa3oM, C TOUKU 3peHUs cepeepa 4mcrio
K/TMEHTOB OCTaeTCA NOCTOAHHbLIM BHE 3aBUCUMOCTU OT TOT0, CKOJIbKO
K/IMEHTOB obpallatoTca K MeHeLKepy nyna.

Ho npu Takom pexume paboTbl HECKO/IbKO K/IMEHTOB pas3fensatoT OAuH U TOT
Xe 06cnyXusarLmii NpoLecc, KOTopbI — Kak Mbl TOBOPU/IN — B CBOEW
NOKa/IbHOW NamMATN XpaHUT onpegeneHHoe cocTosiHue (B YaCTHOCTH,
pa3obpaHHble 3anpockl AN MOArOTOB/IEHHbIX OMepaTopos). 3TO
HeobXxo4uMOo y4nTbiBaTh NpU paspadboTke NPUIoXKeHUS.

Mopgpo6Hee BONPOCHI NPUMEHEHMSA Ny/ia COeAUHEHNIN paccMaTpUBatoTCS
B Kypce DEV2.
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PostgreSQL paboTaeT ¢ AMcKamMu, Ha KOTOPbIX HAXOAATCS aHHble, He
HanpsiMyto, a Yepes3 onepaumoHHy0 cucTemy. [laHHble XPaHATCS B OObIYHbIX
chalinax n uiTalTCS UK 3aNUChIBAOTCS C MOMOLLbIO COOTBETCTBYHOLLNX
CUCTEMHbIX BbI30BOB.

3-3a TOro, Y4To AUCKM paboTaloT 3HAYMTENIbHO MeJ/IeHHee, YeM
oneparmBHasa namsaTb (ocobeHHo HDD, Ho n SSD Toxe), npuMeHsaeTcs
KewuposaHue: B onepaTnBHON naMsATh OTBOAUTCA MECTO Nof, HeAaBHO
NpoYNTaHHbIE CTPAHULbI B HAAEXAe, YTO K HUM ByAeT HECKO/IbKO
obpalleHnin 1 MOXHO ByAeT COKOHOMUTbL Ha NMOBTOPHOM OOpaLLeHNN K MCKY.
N3MeHeHHble AaHHbIe TaKXe 3anncbiBatoTCA Ha AUCK He cpasy, a vyepes
HEKOTOpOEe BpeMS.

BaXKHbIi MOMEHT: KeLl MMEETCS KaK y onepaumoHHON CUCTEMbI, Tak U
y PostgreSQL. Kew gaHHbIX PostgreSQL (6ydhepHblil KeLl) pacnonaraercs
B 06LLEe naMsATK, YTOObI BCE NPOLECChI UMENU K HeMy AOCTY.

Mpu c6oe (Hanpumep, NUTaHKA) COLEPXKMMOE ONepaTUBHON NamaTn
nponajaeT 1 YacTb LaHHbIX MOXET NOTEPATLCHA — YTO HEAOMYCTUMO
(CBOMCTBO A0/AroBeYHOCTH). MoaTomy B npouecce paboTtbl PostgreSQL
MOCTOAHHO 3anuncbIBaET XypHasl, NO3BONAIOLLMIA NOBTOPHO BbINO/HUTL
NoTepsHHbIE onepauun 1 BOCCTAHOBUTL AaHHble B COr/1acOBaHHOM
cocTosAHUN. Tpo ByhepHbIil KeL 1 KypHasn Mbl 6y4eM roBopUTb OTAENbHO
B OHOVIMEHHOW Teme.
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PostgreSQL cnpoekTnpoBaH C pacyeToM Ha pacLunpsemMocTb.

[na npuknagHoro nporpamMmmMucTa ecTb BO3MOXHOCTb CO34aBaTb
COBGCTBEHHbIE TUMbI JaHHbIX HA OCHOBE YXXe MMetoLLMXcs (CocTaBHble TUMbI,
AnanasoHbl, MacCuBbl, NePeYncsIeHnst), NcaTb XpaHUMble GOYHKLMK AN
06paboTKM faHHbIX (B TOM YncC/ie TpUrrepbl, cpabarbiBatoLme npu
HaCTYN/IEHUN Kaknx-mbo cobbITuin).

Ecnv BnageTb A3bIKOM nporpaMmmupoBaHns Cu, MOXHO Hanucatb
paclimpeHne, Kotopoe gobasnseT Heo6xoaAnMbIA OYHKLMOHAN.
BONbLINHCTBO pacLUMpPeHNin MOXHO yCTaHaB/IMBaTb «Ha NeTy», 6e3
nepesarpysku cepsepa. bnarogapsa Tako apxuTekType, cyllecTsyeT
60/1bLIOE KOMMYECTBO pacLUMpeHnii, KOTopbIe:

- 0,06aBNAKT NOAAEPXKKY A3bIKOB MpOorpaMmmMmmpoBaHns (MomMmumMo
ctaHgapTHbiX SQL, PL/pgSQL PL/Perl, PL/Python n PL/Tcl);

- BBOASIT HOBbI€ TWMbI JaHHbIX 1 OnepaTopb! AN paboTbl C HUMY;

- CO34aloT HOBblE TUMbl MHAEKCOB A1 3h(PeKTMBHON paboThl
C pa3Hoo6pasHbIM/ TUNaMmn AaHHbIX (MOMUMO CTaHOAPTHbIX
B-nepesbeB, GiST, SP-GIST, GIN, BRIN, Bloom);

- NOAKNHOYAKOT BHELLHWE CUCTEMbI C NMOMOLLLK 06EPTOK CTOPOHHUX AAHHbIX
(foreign data wrapper, FDW);

- 3anyckatoT )OHOBbIE NPOLECCHI A/1S1 BbINO/HEHUS NEPUOANYECKNX
3alaHu.

PacwmnpaemMocTb BCECTOPOHHE paccmaTpmuBaeTca B Kypce DEV2.
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Toru Posigres

CepBep ympaB/sieT KacTepoM 0a3 JaHHbIX

HPOTOKOJ'I IMO3BOJIAET KJIMEHTAM IMOAK/TIOUYdTLCA K CEPBEPY,
BBITIO/IHATDB 3dIIPOChI M YIIPABJIATH TPdAH3dKIIUAMUA

Kakipiii K/TeHT 00CTyKUBAeTCsI CBOMM TIPOI[eCCOM

IaHHbIe XpaHATCcs B (aiinax, oOpaitjeHre TPOUCXOJUT
yepe3 oreparjioHHYH CUCTEMY

KerpoBaHye Kak B JIOKaJTbHOM MaMsATH (KaTaslor,
pa30bpaHHbIe 3ampochkl), Tak U B 00111eit (OydhepHbIii Kerin)
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