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AeMOHCTpaummn) paspeluaetcs 6e3 orpaHuyeHunii. Kommepueckoe
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OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPexXAeHUA 1 YObITKKX, BK/IOYas NoTepto A40X04a, HAHECEHHbIe
NPSAMbIM UN HENPAMBIM, CleunasibHbIM UK CyYaiHbIM UCMO/Ib30BaHMEM
MaTtepuasnioB kypca. KomnaHus Postgres Professional He npegocTtasnser
Kakux-1mbo rapaHTuii Ha matepuasibl Kypca. MaTtepuasnbl Kypca
NPeaocTaB/STCA HA OCHOBE MPUHLUMNA «KakK eCTb» 1 KoMnaHua Postgres
Professional He 06s3aHa nNpeAoCcTaBNATb COMPOBOXAEHME, NMOALEPXKKY,
06GHOB/IEHNSA, pacLUMPEHNA N U3MEHEHNS.
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Tembl Posigres

KnneHT-cepBepHbIU MPOTOKOJI

TpaH3aKIMOHHOCTb U MeXaHU3MbI ee pean3aljuu
Cxema 00pabOTKM M CITOCOOBI BHITIOJTHEHHST 3aITPOCOB
I[Tporjecchl ¥ CTPYKTYPbI MAMSITU

XpaHeHHe JaHHBIX Ha JUCKe U paboTa C HUMH

PaCLHI/IpHEMO CTb CUCTEMBI
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KneHT n cepsep Posigres

PostgreSQL

V\
KNMeHT Java y iéﬁg

KNueHT SQL

KnneHT Python

psycopg2
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libpg

TMO/IK/TFOUEeHHe ayTeHTU(UKAIUs
(hopMUpOBaHMe 3arPOCOB BBIITOJTHEHHE 3alPOCOB
yTipaB/ieHUe TPaH3aKIUAMU TOZIZIepKKa TPaH3aKLMOHHOCTH

KnueHTckoe npuioxeHne — Hanpumep, psgl nnm nobasa gpyras
nporpamma, HanMcaHHas Ha Ntbom A3bike nporpammupoBaHus (Arl), —
MOAK/IIOYAETCA K CepPBEPY U KaK-TO «0bLaeTcsa» ¢ HAM. UTOObI KIIMEHT 1
cepsep NOHUMaV Apyr Apyra, OHW O0/DKHbI MCNOMNb30BaTh OAMH U TOT Xe
rnpomoko/1 B3anmogencTeuns. OB6bIYHO KNMEHT UCNONb3yeTcsa opadsep,
peasi3yoLnii NPOTOKON M NpeAoCTaBNALWMIA HAbop YHKUNA ANS
MCNONb30BaHNA B nNporpaMmme. BHyTpu gpainBep MOXeT Mo/ib30BaTbCs
cTaHAapTHOW peanusauymein npoTtokona (buénmnotekoi libpq), NM6o moxet
peann3oBaTb MPOTOKO/T CAMOCTOATE/TbHO.

He Tak BaXkHO, Ha Kakom Al HanucaH K/IMeHT — 3a pa3HbIM CUHTAKCUCOM
OyayT BO3MOXHOCTW, onpeaesnieHHble NPoToKo/1IoM. Mbl 6yaem MCcnosib30BaThb
AN NpUMepoB A3blKk SQL ¢ nomoulbio KaneHTa psql. KOHeYHo, B peasibHOM
XXM3HN HUKTO HE MULLET K/TIMEHTCKYHO YacTb Ha SQL, HO Ans y4yebHbIX Lenei
3TO ya06HO. Mbl paccuMTbiBaeM, YTO COMOCTaBUTb KOMaHabl SQL

C aHas1I0rM4YHbIMM BO3MOXHOCTAMM Balliero t061MmMoro A3blika
nporpaMmMmnpoBaHns He COCTaBUT AN Bac 60/1bLLONo Tpyaa.

Ecnv roBopuTb B Cambix 0OLUUX YepTax, TO NPOTOKO/ NO3BONSET KINEHTY
NOAKNIOUNTLCA K OAHOI M3 6a3 AaHHbIX KrnacTepa. [Npu aTom cepsep
BbINOMHAET aymeHmugbukayuro — peLlaeT, MOXHO /N paspeLlmnTb
noAk/toyYeHne, Hanpumep, 3anpocuB Naposb.

[anee KNNEHT nocklaeT cepBepy 3anpockl Ha a3blke SQL, a cepsep
BbIMOJTHAET MX U BO3BpaLlaeT pesysibtar. Hasimune MoLwHOro v yao6Horo
A3blKa 3arnpocoB — ofHa U3 0CobeHHocTen penaunoHHbix CYB/.

[pyras oco6eHHOCTb — NoAJepXKa cornacoBaHHOW paboTbl TpaH3aKLUWA.
https://postgrespro.ru/docs/postgresqgl/13/protocol
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TpaH3akunu Pos{gres

PostgreSQL
BEGIN; {é}
% »
KnveHTckoe | @ onepauum > ﬁg
npunoxexne | g COMMIT /
:E o 8 @ @
aTOMapHOCTh — 8ce uau Huuez2o
COIVIaCOBAHHOCTb — O2PAHUUeHUs Yea0CMHOCMU U N0/b308AMenbCKUe 02PaHUUeHUs!
U30JISALIHS — 8/UsHUEe NapainenbHbIX NPOYECccos
JOJICOBEUHOCTh ~ — COXpAHHOCMb OaHHbLX dddice nocae coos

MNop mpaH3akyueli noHMMaeTCcs NnocnefoBaTeNlbHOCTb onepavmii, kotopas
COXpaHSIeT COracoBaHHOCTb AaHHbIX NMPU YCI0BUK, YTO onepaLmm
BbIMO/IHEHbI MO/THOCTBIO U 6E3 MOMEX CO CTOPOHbI APYTrMX TPaH3aKLNIA.

OT TpaH3akUuii 0XnaaroT BbINONHEHUs YyeTblpex cBocTB (ACID):

- ATOMapHOCTb: TpaH3akUns MO0 BbIMOSTHAETCA NOIHOCTLIO, IGO0 He
BbINOJIHAETCA BOBCe. 119 3TOr0 Ha4yano TpaH3akuun oTMmevyaeTcs KoMaHaom
BEGIN, a koHel, — nn6o COMMIT (domkcaums uaMeHeHuin), nnbo
ROLLBACK (0TMeHa nsmeHeHui).

- CornacoBaHHOCTb: TPaH3aKUun nepeBoauT 6asy AaHHbIX 13
COr1acoOBaHHOro COCTOSIHMSA B COrlacoBaHHoe (Mo, COr/lacoBaHHOCTbIO
MOHMMAETCS BbINOSIHEHNE ONpPeAeneHHbIX OrpaHuyYeHNiA).

- N3onauus: apyrue TpaH3akumm, BbINOMHALWMNECS OAHOBPEMEHHO
C [laHHOM, He AO/MKHbI OKa3bIBaTb HA HEe BUSHUS.

- loNroBe4YHOCTb: NOCNE TOro, Kak AaHHble 3athMKCMPOBaHbl, OHU He
[IO/IXHbI NOTEPATLCA AaXe B criydae cOosi.

3a ynpasrieHne TpaH3akumsamn (To ecTb 3a onpeaesieHne KoMaHn,
COCTaBNAIOLWMX TPaH3aKLMI0, U 3a (OUKCaLMIO0 UM OTMEHY TpaH3akumm)
B PostgreSQL, kak npaBuio, OTBEYAET K/IMEHTCKOE NPUSTOXKEHME.
YnpasnATb TpaH3akuMsaMu Ha CTOPOHe cepeepa MOryT XpaHumble

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

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




YupagBieHue TpaH3aKIHUSIMHA

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

OTO IPUBOOUT K TOMY, 4UTO Jit00asi KOMaHIa, BEIIaHHas 0e3 sIBHOT'O YKa3aHUs Hadasla TpPaH3aKIuHU, cpaldy ke Gpukcupyercs.

e [IpoBepbTe, BKIIIOYEH JIX aHAJIOTUYHEIN PeXUM B ApaiiBepe 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 TaOIHUIy 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 3a(pUKCUPOBAHE], [109TOMY He BUIHLI APYTOM TPaH3aKIUU.
=> COMMIT;
COMMIT
A Tenepn?
| => SELECT * FROM t;

id| s

(2 rows)

Pexum 6e3 aBToUKCAIIMY HESIBHO HAYMHAET TPAH3aKIUIO IIPU IEPBOY BEITAHHON KOMaH[e; U3MEHEHUST Haflo GUKCUPOBATh
CaMOCTOSITEJILHO.

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

INSERT 0 1



YTo0 Ha 3TOT pas?
| => SELECT * FROM t;

id| s

(2 rows)

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

COMMIT

Hy u HakoHen:

| => SELECT * FROM t;

id| s

(3 rows)

BoccTaHOBUM peRUM, B KOTOPOM psql pabGoTaeT o yMOTYaHUIO.

=> \set AUTOCOMMIT on

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

BEGIN

=> SAVEPOINT sp; -- TOo4YKa 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 BHUMaHUE: CBOU COOCTBEHHBIE U3MEHEHUST TPAH3aKIUS BUAUT, JaxKe eCJIU OHU He 3a(UKCUPOBAHEL.
Temeps OTKATHUM BCE 10 TOYKH COXPaHEHUS.

OTKaT K TOYKe COXpaHEHUS He ITogpa3yMeBaeT Nepefady yrnpasieHus (To ectb He pabotaet kKak GOTO); 0OTMEHSIOTCS
TOJIBKO U3MEHEHUS COCTOSTHUSA BJl, BEITOITHEHHBIE OT MOMEHTA YCTAaHOBKY TOYKY [0 TEKYIIETO MOMEHTa.

=> ROLLBACK TO sp;
ROLLBACK

Yro yBumuM?

=> SELECT * FROM t;
id | s

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

Celuac U3MEHEHUs OTMEHEHH!, HO TPaH3aKIUs IPOIOJIZKaeTC:
=> 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
>
- pesynbrar
-

]

K/IMeHTCKoe
npunoxexHne

npaiisep

pa3bop — cucmemHblll Kamanoe
repenucbiBaHue — npasuia
[JIaHUPOBaHKe «— cmamucmuka
BBIIOJIHEHHE «— OdQHHble

BbinonHeHne 3anpoca — A0BOMLHO C/I0XHAA 3ajaya. 3anpoc nepefaercs
OT K/INeHTa cepBepy B BUAY TekcTa. TeKCT Haao paszobpams — BbINONHUTb
CUHTaKcunyeckuii pasbop (cknagbisaroTcs /i OykBbl B C/10Ba, a CNoBa

B KOMaH/Abl) 1 ceMaHTU4YecKuii pasoop (ecTb 1 B 6a3e AaHHbIX Tabnuubl

N opyrne o6bEeKTbI, HA KOTOPble 3anpocC CCbilaeTcs no nmeHun). [nsa atoro
TpebyeTcs HopMaLMA O TOM, YTO BOOOLLE COAEPXKUTCA B 6a3e AaHHbIX.
Takaa mema-nHopmayma Ha3blBaeTCA CUCMEMHbIM Kamas/io2aoMm U
XpaHUTCA B caMOol e 6ase AaHHbIX B crieynasibHbIX Tabnuuax.

3anpoc MOXeT repernuckbiBambcs (TPaHCHPOPMUPOBATLCA) — Hanpumep,
BMECTO MMeHU npeacTaBneHns noacTaBnaeTcs TeKCT 3anpoca. MoXxHO
npuaymMmarb 1 CBOU TpaHcdopmaLunn, 418 Yero eCTb MexaHusm rnpasusl.

SQL — pgeknaparuvBHbIii 3bIK: 3aNpoc Ha HEM FOBOPUT O TOM, Kakune
AaHHble HaZ0 Noy4YnTb, HO HE TOBOPUT, Kak 3To cAaenartb. [1oaTomy 3anpoc
(y>ke pa3obpaHHbIil U NpeACcTaB/EHHbIN B BUAE Aepesa), nepegaercs
M/1aHUPOBWUKY, KOTOPbIA paspabarbiBaeT r/1aH 8bIno/iHeHuUs. Hanpumep,
NNaHVPOBLUVK peLlaeT, HaZo NN He Ha[0 MUCMNoMb30BaTb NHAEKCHI. YTOObI
Ka4yeCTBEHHO chniaHMpoBaTb PaboTy, NNaHMPOBLLNKY HY>XHa MHJ)OpMaLLnA
0 pasmepe Tabnuu, 0 pacnpegeneHnm gaHHbIX — cmamucmuka.

[lanee 3anpoc BbINOMHSETCA B COOTBETCTBUN C M/ITAHOM W pe3ynbTar
BO3BpALLAETCS KNIMEHTY — LIE/IMKOM U MOMHOCTbHO.

3T0 yao6HbIA 1 NPOCTOM CNOCO6 ANA HEGO/bLINX BbIGOPOK, OAHAKO Npu
60/1bWOM 06beMe faHHbIX OH MOXET oKa3aTbCA Npob/ieMaTUYHbIM.
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[loAroToBKa oneparopos Posigres

PostgreSQL

NoAroToBKa iy {é}
npuBsizka -
>

< pesynsrar

K/IMeHTCKoe
npunoxexHne

npaiisep

pa3bop
TriepenvcbiBaHue

MMpUBA3Ka «— 3HaueHus napamempos
MJIaHUpPOBaHKE
BBITIO/IHEHME

Kaxapblil 3anpoc NpoxoanT NepeymncrieHHble paHee waru: pasoop,
nepenncbiBaHne, NaaHMpoBaHue 1 BbiNnosiHeHWe. Ho ecnn oanH 1 TOT Xe
3anpoc (C TOYHOCTbIO A0 NapamMeTpPOoB) BbINOHAETCA MHOIO pas, HeT
CMbIC/1a Kaxaplil pa3 pa3buparb ero 3aHOBO.

Mo3ToMy KpoMe 06bIYHOTO BbINOMTHEHMSA 3aMPOCOB NPOTOKO PostgreSQL
npeaycMaTpuBaeT pacwupeHHbIlU pexum, KOTOpbI N03BossieT 6onee
[leTa/lbHO YNpaB/AaTh BbINO/IHEHMEM OMNEpPaTOPOB.

B kauyecTBe 0fHOI N3 BO3MOXHOCTEN pacCLUMPEHHbIN pPeXnm no3Bonset
Mod2omosuUMse 3arnpoc — 3apaHee BbINOMHUTL pa3bop 1 nepenucbiBaHne
N 3aNOMHUTL AepeBo pasbopa.

Mpw BbINO/THEHMY 3anpoca BbINOMHAETCA MpuBs3Kka KOHKPETHbIX 3HaUYeHUI
napameTpoB. Ecnn Heo6xoaMmo, BbINOHAETCS NnaHupoBaHue

(B HEKOTOPbIX cnyyasx PostgreSQL 3anoMmnHaeT nnaH 3anpoca u He
BbIMO/IHAET NOBTOPHO 3TOT LWar). 3arem 3anpoc BbIMNOMHAETCS.

Ewe ogHO NnpenmMyLLecTBO NOATOTOB/IEHHbLIX ONepaTopoB — HEBO3MOXXHOCTb
BHegpeHua SQL-koaa.

https://postgrespro.ru/docs/postgresqgl/13/sgl-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 BEHITIOJIHSAIOTCS Pa300p U MEepenuckiBaHue, 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 BHUMaHUeE IIPU IIJIaHUPDOBAHUHU. Ho
IIJIQaHUPOBIITUK MO2KET CYECTh, 4TO IIJIaH, HOCTpOGHHLIﬁ 6e3 y4deTa mapaMeTpoOB, OKaXKeTCA He Xy2XKe, U TOora repecraneT
BBIIIOJIHATE IIJIAHUPOBAaHKE IIOBTOPHO.

e A Kak IIOATOTOBUTH U BHIIIOJIHUTH OII€PATOp B BallleM JTIIOOMMOM S3BIKE?
e EcCTp 1M BO3MOXKHOCTB BHIIONHUTE oniepaTtop, HE nmoarorasnuBas ero?

Bce IIOATOTOBJIEHHEIE OII€PATOPHI MOXKHO YBUOETH B IPEACTABJICHUN:

=> 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;
2022-12-20 11:27:15.010606+03
parameter_types {integer}

t

I
I
prepare_time |
|
from_sql |
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Kypcopbl Pos{gres

PostgreSQL

MOATOTOBKA {é}
npvBsi3ka ié?
- pesynsrar
<

_ pesynsrar

Yyyv

K/IMeHTCKoe
npunoxexHne

npaiisep

pa3bop
TriepenvcbiBaHue

MMpUBA3Ka «— 3HaueHus napamempos
MJIaHUpPOBaHKE
BBITIO/IHEHME

oJiyueHure pe3ysjbTaTd

He Bcerga kKnMeHTy GbiBaeT ya06HO NOMy4YnTh BCE pe3ynbraThl cpasy.
[laHHbIX MOXET OKa3aTbCsA MHOI0, HO HE BCE OHU MOTYT ObITh HYXHblI.

[lNs 3TOr0 pacLUMPEHHbI pexum npeaycmaTpuBaeT Kypcopbl. MpoToKon
MO3BO/ISIET OTKPbITb KYPCOp A1 KAaKOro-nnbo onepartopa, a 3aTeM nosyyarb
pPe3ynbTUpYHLLIME AaHHbIe MOCTPOYHO N0 Mepe HeO6GXOAMMOCTM!.

Kypcop MOXHO paccmarpmsartb Kak OKHO, B KOTOPOe BUAHO TO/IbKO YacTb U3
MHOXeCTBa pe3y/ibTaToB. [1pu Nosy4eHnn CTPOKM fAaHHbIX OKHO COBUTaeTCA.
MHbIMM cnoBamMun, KypCOpbl NO3BOJIAKT paboTaTtb C peiaunoHHbIMY
AaHHbIMU (MHOXECTBaMW) UTepaTtnBHO, CTPOKa 3a CTPOKOMN.

OTKpbITbI Kypcop NpeAcTaB/eH Ha cepBepe Tak Ha3biBaeMbIM 110pMasioMm.
3T0 C/10BO BCTPeYaeTcs B AOKYMEHTALMN; B NEPBOM NPUOIVKEHUN MOXHO
cunTaTh «KYpCop» U «NopTaUl» CUHOHUMAMMU.

3anpoc, Ucnonb3yemsiit B Kypcope, HesiBHO NoAroTaB/iMBaeTcst (To ecTb
COXpaHsieTcs ero AepeBo pas3bopa 1, BO3MOXHO, NaH BbINO/THEHUS).

https://postgrespro.ru/docs/postaresql/13/sqgl-declare
https://postgrespro.ru/docs/postgresqal/13/sqgl-fetch




Kypcopsl

Oo6rrunas koMaHzga 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 AaHHbIE 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 3HaYeHNe, KOTfa CTPOK OYeHb MHOT0: 06pabaThiBaTh OOMIBIION 00BeM JaHHBIX
TIOCTPOYHO 0O4YeHBb HEaD(HEKTUBHO.

YTo, ecnu B IPOLIECCe YTEHUS MBI JONUOEM OO0 KOHIIA TaOIUIIEI?
=> FETCH 2 c;
id | s
4 | xyz
(1 row)
=> FETCH 2 c;
id | s

)
(0 rows)

FETCH mpocTo mepecTaHeT BO3BpalllaTh 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 111 BO3MOkHOCTb HE IT07IB30BaTHC KYPCOPOM U IIOJTYYHUTh BCE CTPOKHU Cpa3y?
e Kak HacTpauBaeTcCsl pa3Mep BBIOOPKHU AJIsI Kypcopa?

ITo OKOHYaHUHU PAabOTHI OTKPHITHIH KYPCOP 3aKPhIBAE€TCSI, 0CBOGOXK A PECYPCHI:
=> CLOSE c;
CLOSE CURSOR

OpHaKo KypCcophl aBTOMaTUYEeCKU 3aKPHIBAIOTCS 110 3aBepIIeHNI0 TPaH3aKIUY, TaK YTO MOXKHO He 3aKPHBATh UX SBHO.
(VckmnioueHne COCTaBIISAIOT KypCoOphl, OTKPHITHE ¢ yka3aHueM WITH HOLD.)



=> COMMIT;

COMMIT
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[1pouecchl 1 namMsATb Pos{gres

PostgreSQL

/V postmaster

T T
KSIMEHTCKOE / backend

NpuIoXeHne NoKasbHas
7 (POHOBbIE [NPOLECChI

{ o6Lwas namsTb }

- -

paso6paHHble 3anpochl,
COCTOSIHWE KYPCOPOB,

KEeLL CUCTEMHOrO KaTasnora,
MecTO AN COPTUPOBOK

W CoeANHEHN N T. .

11

Mexay obpalleHNaMM KneHTa cepBep AO/MKEH XpaHUTb BCroMoraTesibHyo
NHpopMaunio: pasobpaHHble 3anpochkl 1 UX MaHbl, COCTOSAHME OTKPbITbIX
KypcopoB (noptasbl). [Ae v Kak OH 310 genaet?

N3HyTpKn cepBep PostgreSQL cocToUT 13 HECKO/IbKO B3auMOAENCTBYHOLLMX
NpoLEeccoB.

B nepsyto ouepenb npu ctapte cepeepa 3anyckaeTcs npoecc,
TpaAMUMOHHO Ha3blBaeMblin postmaster. OH 3anyckaeT Bce OCTaslbHble
npouecchol (C nomoLbl cucteMHoro Bbi3osa fork B Unix) u
«npucmaTpuBaeT» 3a HAMN — eC/IN Kakon-HMOyab Npouecc 3aBepLunTCS
aBapuiHo, postmaster nepesanycTuT ero (MM nepesanycTut BeCb cepsep,
€CJIN COYTET, YTO NPOoLEecc MOr NOBPeAnNTb 0O0LIME AaHHbIe).

PaboTy cepBepa obecneumBaet psg oOHOBLIX C/1yXeOHbIX NPOLEeCcCcoB.
B cnegyowmnx Temax aToro Moay/ist Mbl MOrOBOPMM 06 OCHOBHbIX N3 HUX.

UToO6bI Npouecckl Mornn obmeHmnBatbca MHopMauven, postmaster
BblAeNsAeT 06wyt naMsims, [OCTYM K KOTOPO MOTYT MO/y4YnTb BCE
npoueccobl. Kpome obLuen namaT, Kaxkablii NpoLecc MMEET 1 CBOIO
JIOK&/IbHYKO MamMsimb, LOCTYMNHYIO TO/IbKO eMy CaMoMy.

Postmaster cnywaet Bxoasuwme coeanHeHns. Mpu nosBneHnn KnneHTa
postmaster nopoxgaet obcnyxmsatownin npouecc (backend) n ganbwe
KaoKAbI KNMEHT 06LLaeTcsa Co CBOUM MPOLLECCOM.

MecTo, HeobxoauMoe AN BbINONHEHUA 3anpoca (pa3obpaHHbie 3anpochl
N NX NJaHbl, COCTOSAHNE KYPCOPOB, KeLl CUCTEMHOro KaTanora, MecTo A/
COPTUPOBKM AAHHbIX U T. N.), BbIAENAETCA 8 /IOK&/IbHOU namsmu
obcnyxmnsaroulero npouecca.
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Korga k cepBepy NOAKAYAETCA MHOMO KNIMEHTOB, AJ1S1 KaXXA0ro U3 HUX
nopoXxaaeTcsi CO6CTBEHHbIN 06CMYyXMBaKOLWMIA npouecc. ITo He npobnema,
MOoKa KIMEHTOB HE O4YEHb MHOIO, HA BCEX XBaTaeT ONnepaTuBHON NamsaTy,

a CoeUHEHNsT HE NPOMCXOAAT C/INLLIKOM YacTo.

Tem He MeHee npu 04HOBPEMEHHOI paboTe C Kakumu-imbo obbekTamu
NpuxoAMTCA NPUHUMATbL MepPbIl, YTOObI OAUH NPOLLECC HE NOMEHS Kakue-
NN60 gaHHble B TO BPeEMS, MOKa C HUMKU paboTaeT Apyroi npouecc.

[na 06bekToB B 00LLEl NaMATH UCMNO/b3YOTCH KOPOTKOXUBYLLNE
610kMpoBKK. PostgreSQL aenaeT aTo [OCTATOYHO akKypaTHo /15 TOro,
4yTOObI CCTEMA XOPOLLO MacluTabnpoBasiach Npu yBesiMdyeHnun yncna
npoeccopos (a4ep).

C Tabnmuamn cnoxHee, NOCKoONbKY 6/10KMPOBKM NPUAETCA yaepXxunsarb 40
KOHLA TpaH3akuuii (TO eCTb NOTEHUMA/IbHO B TEUEHNE [0/1TOr0 BPEMEHMN),
N3-3a Yero MacluTabrupyemMoCcTb MOXET nocTpadarb. NMoatomy PostgreSQL
NCMNosb3yeT MexaHn3m MHo2o8epcuoHHocmu (MVVCC, multiversion
concurrency control) n uzosayuto Ha 0CHOBe CHUMKOB OaHHbIX: OOHU U Te Xe
[AaHHble MOTYT OIHOBPEMEHHO CYLLIECTBOBATb B pPa3HbIX BEPCUSIX, a Kaxablii
npouecc BUAUT COOCTBEHHYIO (HO BCerga coriacoBaHHy) KapTUHY AaHHbIX.
3710 N03BONSAET 6/10KMPOBATL TO/ILKO TE NPOLLECChI, KOTOPbIE MbITaTCA
N3MEHUTb laHHble, YXXe U3MEeHEHHble, HO elle He 3addMKCUpPOBaHHbIE,
ApyrMmMun nporeccamMu.

MHOroBepCMOHHOCTb — TOT OCHOBHOW MeXaHW3M, KOTopbIli o6ecrneunsaeT
nepBble TPY CBOCTBA TPAH3aKLUWiA (ATOMApPHOCTb, COr/1TaCOBaHHOCTD,
n3onauus). Npo Hero mMbl 6yAeEM roBOpUTb OTAENBHO B TEME «/13015UMs 1
MHOTOBEPCVMOHHOCTb».
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Ecnn KNMEHTOB CNULLKOM MHOro, Uin coeAnHeHNs ycTaHaBInBarTCA

N pa3pblBalOTCA C/INLWIKOM YacTo, CTOMT nogymMmaTb O NPUMEHEHUN nyna
coeuHeHn. Takyo (PYyHKLMIO 0O6bIYHO NPeaoCcTaBASET CepBEP NPUIOXKEHWI
NI MOXHO BOCMO/1b30BaTbCS CTOPOHHUMKW MeHemkepamm nyna (Hanbonee
n3secteH PgBouncer).

KnneHTbl noaknyakTca He K cepBepy PostgreSQL, a K MeHepxepy nyna.
MeHemKep yaepXXnBaeT OTKPbITbIMU HECKO/TIbKO COeAUHEHWIA C CEPBEPOM
6a3 faHHbIX U UCMNOMb3YyeT O4HO U3 CBOOOAHbIX A1 TOr0, YTOObI BbINOJTHATb
3anpochbl KnveHTa. Taknm 06pa3oM, C TOUKU 3peHnsa cepeepa Ymcrio
K/TMEHTOB OCTaeTCA NOCTOAHHbLIM BHE 3aBMCMMOCTU OT TOr0, CKOJIbKO
K/IMEHTOB obpaLLatoTca K MeHemkepy nyna.

Ho npu Takom pexunme paboTbl HECKO/IbKO K/TMEHTOB pasfenstoT OA4MH U TOT
e 06cnyXusaroLwmii npoLecc, KOTopbli — Kak Mbl TOBOPU/I — B CBOEW
NOKa/IbHOW NaMATN XpaHUT onpegeneHHoe cocTosiHue (B YaCTHOCTH,
pa3obpaHHble 3anpochkl A1 NOATOTOB/IEHHbIX OMepaTopoB). 3TO
Heo6xo4uMOo y4nTbIBaTh NPU paspaboTke NPUIoKeHns.

Mogpo6Hee BONPOCHI NPUMEHEHUSA Ny/ia COeANUHEHNIA paccMaTpUBatoTCS
B Kypce DEV2.
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[laHHble XpaHATCA Ha AMCKax B 00bIYHbLIX (paitnax onepaumoHHON CUCTEMBI.
Kak MeHHO faHHble pacnpeferneHsbl no ainam, paccMapnBaeTcs B Teme
«HW3KNin ypoBEHb.

Jlornyeckun goaiinibl pasgeneHsl Ha cmpaHuyb! (MHorga NCnonb3yeTcs TePMUH
6/10K). CTpaHuua 06bIYHO UMeeT pasmep 8 Kb6anT. Ero B HEKOTOPbIX
npegenax MoXHo nomeHsTb (16 uin 32 Kbaiita), HO TO/bKO npu CO0pKe.
CobpaHHbI 1 3anyLeHHbI KnacTep MoXeT paboTtaTb CO CTpaHuuamm
TO/IbKO OZHOro pasmepa.

Kaxpaas cTpaHuua MMeeT BHYTPEHHI0 pa3meTKy. OHa COAEepXUT 3aronoBoK
1 Nosie3Hble AaHHbIe; Mexay HUMU MOXeT HaxoAnTbCst CBO6OAHOE
MPOCTPAHCTBO, EC/IM CTPAHMLA 3aHSITA HE MOJTHOCTbIO.

N3-3a TOro, 4To AUCKM paboTaloT 3HaUUTE/IbHO Me/IeHHee, YeMm
oneparmBHasa namsaTb (0ocobeHHO HDD, HO n SSD ToXe), npuMeHsieTcs
KewuposaHue: B onepaTrnBHO NnaMsaT OTBOAMUTCA MeCTO Noj HefasHOo
NPOoYMTaHHbIE CTPaHULbl — 6yhepHbIl Kew. PacyeT genaetcs Ha To, UYTO
OfHW 1 Te Xe CTpaHULbl NOHaA06ATCA HECKOLKO pa3 U MOXHO byaeT
C3KOHOMMWTb Ha NOBTOPHOM O6paLLeHnmn K AUCKY. I3MeHeHHble faHHble
Takke 3anncbiBaloTCH Ha ANCK He cpasy, a Yepes HeEKOTOpoe BpeMs.
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BydhepHblii kel PostgreSQL pacnonaraetcsi B 06Leit naMaTn, 4Tobbl Bce
NPOLIECCHI UMESIN K HEMY A0CTYr.

PostgreSQL paboTtaeTt ¢ guckamu, Ha KOTOPbIX HAaXxoAAaTCA AaHHble, He
HanpsaMyto, a Yepes onepaunoHHYI0 CUCTEMY. Y onepaunuoHHON CUCTEMBI
TOXE MMeeTCs COOCTBEHHbIN Kell gaHHbIX. [103ToMy, ec/iv cTpaHuua He
OyaeT HalgeHa B 6ychepHOM Kelle, OCTaeTCs WaHc, YTO OHa ecTb B Kelle
OC n obpalleHuns K AUCKY yaacTca nsbexars.

Mpu cboe (Hanpumep, NUTaHns) CoAepPXMMoe ornepaTMBHOM NamsaTu
nponagaeTt u AaHHble, U3MEHEHHbIEe, HO eLle He 3anncaHHbIe Ha OUCK,
NOTEPSTCA. DTO HEAONYCTUMO 1 NPOTUBOPEUNT CBOMCTBY A0/ITOBEYHOCTH
TpaH3akuuin. Noatomy B npouecce padboTtbl PostgreSQL NOCTOAHHO
3anncbiBaeT XypHaJsl, N03BO/IAKOLWMIA NOBTOPHO BbINO/HUTL NOTEPSIHHbIE
onepauun 1 BOCCTaHOBUTb AaHHble B COrlacoBaHHOM COCTOSAHUN. po
6ydoepHbIi KeLl 1 XypHan Mbl 6yaemM roBopuTb OTAE/NbHO

B OAHOUMEHHO TeMe.
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PostgreSQL cnpoekTnpoBaH C pacyeToM Ha pacLinpsaeMocCTb.

[na npuknagHoro nporpamMmmMucTa ecTb BO3MOXHOCTb CO34aBaTb
COGCTBEHHbIE TUMbI flaHHbIX HA OCHOBE YXe MMetoLLMXcs (CocTaBHble TUMbI,
AnanasoHbl, MacCuBbl, NePeUYnCrIeHnst), NcaTb XpaHUMble GOYHKLMK AN
06paboTKM AaHHbIX (B TOM YnC/ie TpUrrepbl, cpabarbiBaroLme npu
HaCTYN/IeHUN Kaknx-nmbo cobbITuin).

Ecnv BnageTb A3bIKOM nporpaMmmupoBaHns Cu, MOXHO Hanmcatb
paclmpeHne, KoTopoe aobasnser HeoOXoANMbIA OYHKLMOHAN.
BONbLINHCTBO pacLUMPEHNn MOXHO yCTaHaB/IMBaTb «Ha NeTy», 6e3
nepesarpysku cepsepa. bniarogapsa Tako apxuTekType, cyliecTsyeT
60/1bLIOE KOMMYECTBO pacLUMpeHniA, KOTOpbIE:

- [,O6aBNAKT NOAAEPXKKY A3bIKOB NMporpaMmmMmmpoBaHns (MoMmMmMo
ctaHgapTHbiX SQL, PL/pgSQL PL/Perl, PL/Python n PL/Tcl);

- BBOASIT HOBbI€ TWMbI JaHHbIX 1 onepaTopbl AN PaboTbl C HUMU;

- cO34aloT HOBble TUMbl NHAEKCOB A1 3O(PEKTUBHOMN paboThl
C pa3HOO06pa3HbIMM TUNaMmn AaHHbIX (MOMUMO CTaHOAPTHbIX
B-nepesbeB, GiST, SP-GIST, GIN, BRIN, Bloom);

- NOAKMOYa0T BHELLHME CUCTEMbI C NOMOLLbI0 06EePTOK CTOPOHHUX AAHHbIX
(foreign data wrapper, FDW);

- 3anyckatoT )OHOBbIE NPOLECCHI A5 BbINOIHEHUS NEPUOANYECKNX
3a/laHu.

PacwunpaemMocTb BCECTOPOHHE paccmaTpuBaeTcs B Kypce DEV2.
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Toru Posigres

CepBep ympaB/sieT KiacTepoM 0a3 AaHHBIX

HPOTOKOJ'I IMO3BOJIAET KJIMEHTAM IMOAK/THOUATLCA K CEPBEPY,
BBITIO/IHATDB 3dIIPOChI M YIIPABJIATH TPdAH3dKLUAMUA

Kakzipiii K/TieHT 00CTyKUBaeTCs CBOMM TIPOI[eCCOM

IaHHble XpaHATcs B (aiinax, oOpaitjeHre TPOUCXOUT
yepe3 OreparjioHHYyH CUCTEMY

KermpoBaHue Kak B JIOKa/JIbHOU MaMsTH (KaTaJlor,
pa30bpaHHbIe 3arpockl), Tak U B 00111eit (OydepHbIii Kertr)
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