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Mcnonb3oBaHue MaTepuasioB Kypca

HekoMmmepueckoe ncnosib3oBaHne Marepuanos Kypca (npeseHtauuu,
AeMOHCTpaummn) paspeluaeTtcs 6e3 orpaHnyeHnii. Kommepueckoe
MCNOMb30BaHNEe BO3MOXHO TOSIbKO C NMMCbMEHHOIO paspeLleHms KoMnaHum
Postgres Professional. 3anpeliaercs BHeECEHNE U3MEHEHWNI B MaTepuabl
Kypca.

OGpaTtHaA cBsi3b
OT3bIBbl, 3aMeYaHns 1 NPeasIOKEHUA HanpasnsnTe No agpecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTHU

KomnaHus Postgres Professional He HeCceT HMKaKo OTBETCTBEHHOCTM 3a
N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
NPSAMbIM UM HENPAMBIM, CleunasibHbIM UK CyvYaiHbiM UCMO/Ib30BaHWEM
mMaTepuanos kypca. KomnaHusa Postgres Professional He npegoctasnsaet
Kakux-nnbo rapaHTuii Ha matepuasbl Kypca. MaTepuasbl Kypca
NPeAoCTaBNSTCS Ha OCHOBE NMpuHLUMNa «Kak ecTb» U KoMmnaHusa Postgres
Professional He 06s13aHa NpefoCcTaBNATb CONPOBOXAEHME, NOALEPXKKY,
OGHOB/EHNSA, PaCLUNPEHNS N N3MEHEHNS.
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KneHT n cepsep Posigres
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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), —
NOAK/OYAETCA K CepBepy N «obLlaeTcsa» ¢ HUM. UTo6bI KNTIMEHT 1 cepBep
NOHUMaNN Apyr Apyra, OHU A0/HKHbI UCNO/b30BaTb OAUH U TOT Xe MMPOMOKO/1
B3anmopeincTens. O6bIYHO KIMEHT UCNONb3YEeT dpalisep, peasin3yoLnia
NPOTOKO/ 1 NPeaoCTaBNALWNIA HAbopP PYHKUNA ANA UCNOMb30BaHNSA

B nporpamMmme. BHyTpu agpanBep MOXET M0/1b30BaTbCA CTaH4aPTHOM
peannsaumen npotokona (6ubnunotekoin libpq), MM60 peannsoBbiBaTb 3TOT
MNPOTOKO/T CAMOCTOSATENbHO.

He Tak BaxkHO, Ha Kakom Al HanucaH KNMeHT — 3a pa3HbiM CUHTaKCUCOM
OyayT BO3MOXHOCTW, onpeaesnieHHble NPoToKo/1IoM. Mbl 6yaem MCcnosib30BaThb
ANA NpyMmepoB A3blKk SQL ¢ nomoLbto knneHTa psql. B peanbHOM Xn3Hu
KNIMEHTCKYH YacTb Ha SQL nuwyT peako, HO Ham A y4ebHbIX Lenein aTo
yAo6HO. Mbl paccunTbiBaeM, 4YTO COMOCTaBUTb KOMaHabl SQL

C aHa/10TMYHbIMN BO3MOXHOCTAMM BaLLEero /Ilobumoro Asbika
nporpamMMmnpoBaHns He COCTaBuUT ANA Bac 60/bLLOro 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/16/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 BbINOSTHAETCA NOHOCTbIO, IGO0

He BbINOIHAETCS BOBCE. [1151 3TOro Haya10 TpaH3akuumn oTMevaeTcs
komaHgon BEGIN, a koHely, — im6o0 COMMIT (cpukcaumsa nameHeHuin),
6o ROLLBACK (oTmMeHa n3MeHeHuI).

- CornlacoBaHHOCTb: TpaH3akumsa nepeBoanT 6a3y AaHHbIX U3 O4HOro
COr/1acoBaHHOro COCTOSAHUA B ApYyroe corsiacoBaHHOe COCTosAHUe (Mo
COr/1acoBaHHOCTbIO MOHMMAETCA CObM0AeHMe onpeneneHHbIX
orpaHuyeHun).

- N3onsums: apyrve TpaH3akumm, BbINOMHAKLWMECS OAHOBPEMEHHO
C A@aHHOM, He A0/MKHbI OKa3blBaTb HA HEE BUSHUS.

- loNroBeYHOCTb: Noc/e TOro, Kak AaHHble 3addUKCUPOBaHbI, OHM He
[I0/MKHbI NOTEPSITLCA Aaxe B cnydae cbos.

3a ynpassieHne TpaH3akumsamn (To ecTb 3a OnpeaesieHne KoMaHm,
COCTaBNAIOLWMX TPaH3aKLMI0, U 3a (PUKCaLMI0 UM OTMEHY TpaH3akumm)
B PostgreSQL, kak npaBui10, OTBEYAET K/IMEHTCKOE NPUTOXEHME.

Ha cTopoHe cepsepa ynpasiATb TpaH3akuusamMm MoryT XpaHumble

npoueaypsbl.
https://postgrespro.ru/docs/postgresqgl/16/sgl-begin

https://postgrespro.ru/docs/postgresqgl/16/sgl-savepoint

https://postgrespro.ru/docs/postgresgl/16/transactions




YupagBieHue TpaH3aKIHUSIMHA

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

DTO IPUBOJOUT K TOMY, UTO JIr00asi ONMHOYHAS KOMaH/ia, BEIIAHHAs 0e3 SIBHOTO YKa3aHUs Havalla TPaH3aKIWH, Cpasy ke
ukcupyetcs.

e IIpoBephTe, BKIIIOYEH JIU aHAJIOTUYHEIYM pexXuM B gpaiiBepe PostgreSQL Bamrero mo0uMoro siselka
IporpaMMHUPOBaHUA?

Co3pmagumM Tabnuiy ¢ OOHOM CTPOKOM:
=> CREATE TABLE t(
id integer,

s text
);

CREATE TABLE
=> INSERT INTO t(id, s) VALUES (1, 'foo');
INSERT 0 1
IIpyras TpaH3aKIKus YBUOUT TAOIUIy U CTPOKY?
| => SELECT * FROM t;

id | s

1 | foo

(1 row)
Ia. CpaBHUTE:
=> BEGIN; -- sIBHO HayuMHaem TpaH3aKLuio
BEGIN
=> INSERT INTO t(id, s) VALUES (2, 'bar');
INSERT 0 1
YTo yBUAUT ApyTras TpaH3aKUUs Ha 9TOT pa3s?
| => SELECT * FROM t;

id | s

1 | foo

(1 row)
V3meHeHus emie He 3apUKCUPOBAHEL, II09TOMY He BUIOHEI IPYTOH TPaH3aKIKH.
=> COMMIT;
COMMIT
A Tenepn?
| => SELECT * FROM t;

id | s

(2 rows)

Pexum 6e3 aBTOCbI/IKcaL[I/II/I HEesABHO HAaYMHAET TPaH3aKIHUIo IIPU nepBoﬁ BBITAHHOM KOMaH[e; U3MEHEHUS Hazlo CbI/IKCI/IpoBaTB
CaMOCTOSATEJIbHO.

=> \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)

BoccTaHOBHM peXUM, B KOTOpPoM psgl paboTaeT 1o yMoI4aHUIo.
=> \set AUTOCOMMIT on

KnueHT-cepBEPHEIN IPOTOKOJI ITI03BOJISIET OTIIPABUTH Ha BHIIIOJIHEHNE HECKONIbKO SQL-0mepaTopoB B OMHOM COODIIEHUH.
Takue onepaTopEH! OYOYT BEIIOJIHSATHCS CEPBEPOM B ONHOM TpaH3akuuu. OyHKIMS pg current xact id mokaxeTr HaM HOMep
9TOU TpaH3aKIUU:

=> SELECT 1 AS resl, pg_current_xact_id()\; SELECT 2 AS res2, pg_current_xact_id();

resl | pg current xact id

OTHenbHBIE U3MEHEHUSI MOXKHO OTKATHIBATh, HE IPEPHIBAS TPAH3AKUINIO LIEJINKOM (XOTSI HEOOXOOUMOCTE B 9TOM BO3HHKAET
HedacTo).

=> BEGIN;

BEGIN

=> SAVEPOINT sp; -- TOo4Yka coxpaHeHus
SAVEPOINT

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

=> SELECT * FROM t;

id | s

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

(4 rows)

O6paTI/ITe BHUMAaHNe: CBOM COOCTBEHHBIE U3MEHEHUS TPaH3aKIWsi BUOUT, HaxKe eCJlIi OHU He Sa(bI/IKCI/IPOBaHI:I.
Tenepb OTKaTUM BC€ 0 TOYKHU COXPaHEHHUs.

OTKaT K TOYKe COXpaHEHHUs He ITogpa3yMeBaeT lepefady ynpasieHus (To ects He paboraet kak GOTO); 0oTMEHSIOTCS
TOJIBKO T€ U3MEHEHUs COCTOSTHUS BII, KOTOphle GbIIK BHIIIOJIHEHE! OT MOMEHTA YCTAHOBKHU TOYKHU IO TEKYyIIero MOMEHTA.

=> ROLLBACK TO sp;



ROLLBACK
Yro yBupum?

=> SELECT * FROM t;

W N =

(3 rows)

Celiyac U3MeHEHHUs OTMEHEHH], HO TPaH3aKIMs [IPOJ0JIXKaeTCs:
=> INSERT INTO t(id, s) VALUES (4, 'xyz');

INSERT 0 1

=> COMMIT;

COMMIT

=> SELECT * FROM t;

id | s

mmmeee -
1 | foo
2 | bar
3 | baz
4 | xyz

(4 rows)
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BbinosiHeHME 3anpoca Pos{gres
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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
CYHTaKcuyeckuii pasbop (cknagbiBaroTcs /i OykBbl B C/10Ba, a C/loBa —

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-uHgopmaLma Ha3blBaeTCA CUCMEMHbIM Kama/io2aoM, OHa
XpaHUTCA B caMoi 6a3e faHHbIX B crneunaibHbIX Tabnmuax.

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

SQL — pgeknaparuvBHbIii S3bIK: 3aMNpoc, COCTaB/EHHbIA HA HEM, FTOBOPUT

0 TOM, Kakune faHHble Ha[o0 noayynuTb, HO HE TOBOPUT, Kak 3TO caenarb.
MoaTomy 3anpoc (yxe pa3obpaHHbIi 1 NpeAcTaBNEHHbIN B BUAE Aepesa),
nepefaeTcs n/aaHUpPoBUWUKY, KOTOPbIA pa3pabaTtbiBaeT r1/1aH BbINO/IHEHUS .
Hanpumep, nnaHnpoBLLMK peLllaeT, Hago /M UCMosib30BaTh MHAEKCHI. UTOObI
Ka4yeCTBEHHO chniaHMpoBaTb PaboTy, NNaHMPOBLLNKY HY>XHa MHJ)OpMaLLnA

0 pasmepe Tabnuu 1 0 pacnpeneneHnn aHHbIX B HUX — cmamucmuka.

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

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

3710 yao6HbI 1N NPOCTOM CNOCO6 ANns He60/bLINX BbIGOPOK, OH 06ecneym-
BaeTCs NPOCTbIM PEXMMOM NPoToKosia. OgHaKo Npu 3HauUnTeslbHOM o6beme
AAHHbIX 1 60NbLIOM YMCe OAHOTUMHBIX 3anpPoCcOB OH MOXET OKa3aTbCs
Npob6aemMaTtnyHbIM: HeonpasAaHHO PacTyT HakaAHble pacxofbl.
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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

NTak, Kaxaplil 3anpoc NPOXoAUT NepeyncneHHble paHee warn: pasoop,
nepenucbiBaHue, nNiaHMpoBaHne 1 BbiNoNIHEHUE. HO ecnin OanH 1 TOT Xe
3anpoc (C TOYHOCTbIO A0 NapameTpoB) BbIMO/IHAETCA MHOMO 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
napameTpos. Ecnn HeobxoaMmo, 34ecCh BbIMOMHAETCA NnaHupoBaHue

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

Elle ogHO NpenmyLecTBO MCNO/Ib30BaHMSA NOArOTOB/IEHHbLIX ONEpPaTopoB —
HEBO3MOXHOCTb BHeapeHns SQL-koaa.

https://postgrespro.ru/docs/postgresql/16/sgl-prepare
https://postgrespro.ru/docs/postgresgl/16/sgl-execute




ITogroroB/I€eHHbIE OIEPATOPHI

B SQL omepatop noxprorasnuBaeTcs: komaunoit PREPARE (sTa KomaHpa 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 HOCTpOeHHbIﬁ nJiaH BHIIOJHEHUsA. Ecnu ke IIapaMeTpsl
€CTh, KaK B 3TOM IIpuMepe, TO ux (baKTI/I‘-IeCKI/Ie 3HAQYEeHHUS NIPUHUMAIOTCA BO BHUMaHUeE IIPU IIJIaHUPDOBAHUHU. HJ'IaHHpOBH.II/IK
MOKEeT CUeCTh, 4TO IIJiIaH, HOCTpOGHHI:IfI 6e3 ydeTa mapaMeTpoOB, OKaXKeTCAd He Xy2XKe, U TOraa IepeCTaHeT BhIIIOJIHATH
IIJIaHUPOBaHKE 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 TEKYIETI0 CeéaHCa MO2XKHO YBUOETH B IIPECTAaBJIEHUU:

=> SELECT * FROM pg_prepared_statements \gx

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

|

I

| SELECT * FROM t WHERE id = $1;
prepare_time | 2024-01-10 19:51:07.536199+03
parameter_types | {integer}
result_types | {integer, text}
|
I

from sql t
generic_plans 0
custom plans 1
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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.

[N 3TOr0 paclUMPEHHbIi PeXUM NPOTOKOMa NpeaycMaTpuBaeT Kypcopbl.
MOXXHO OTKPbITb KypCOp A1 KaKoro-nnm6o oneparopa, a 3aTeM nosyyarb
pPe3ynbTUpYHLLIME AaHHbIe MOCTPOYHO N0 Mepe HeO6GXOAMMOCTM!.

Kypcop MOXHO paccMmatpuBaTtb Kak OKHO, B KOTOPOM BUAHA TO/IbKO YacTb
N3 MHOXeCTBa pe3y/bTartoB. [pu NosyyYeHnn CTPOKN AaHHbIX OKHO
capuraetcs. VIHbIMK crioBamMu, Kypcopbl NO3BONMAKOT paboTtarb

C pensAunNoHHbIMN AaHHbIMKU (MHOXECTBaMW) UTEPATUBHO, CTPOKa

3a CTPOKOW.

OTKPbITbI Kypcop NpeAcTaB/eH Ha cepBepe Tak Ha3blBaeMbIM [10PMa/IoM.
3T0 CNOBO BCTPeYaeTcs B AOKYMEHTALUN; B NEPBOM MPUBVKEHUN MOXHO
cunTaTb «Kypcop» 1 «MnopTasl» CUHOHUMAaMU.

3anpoc, ucnonb3yemsbilit B Kypcope, HesiBHO NoArotaB/imBaeTcst (To ecTb
COXpaHsIeTCA ero Aepeso pasbopa 1, BO3MOXHO, M/1aH BbINO/THEHNS).

https://postgrespro.ru/docs/postgresqgl/16/sgl-declare
https://postgrespro.ru/docs/postgresqal/16/sqgl-fetch




Kypcopsl

IIpu BeimonHenuu KoMmaHael SELECT cepBep nepenaer, a KIWEHT II0JIydaeT 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)

DTOT pa3Mep urpaet 60JbllIoe 3HaUYEHUEe, KOT[la CTPOK 0YeHb MHOT'0: 00paGaThBaTh 60JIbIION 06beM JaHHBIX IIOCTPOYHO
o4yeHb Heah(HEeKTUBHO.

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

CepBep PostgreSQL cocTouUT N3 HECKO/IbKMX B3aUMOAENCTBYHOLLINX
npoLeccos. B nepBylo ovepeab Npu cTapTe cepeepa 3anyckaeTcs npoLecc,
TpaanUMOHHO Ha3biBaeMblin postmaster. OH 3anyckaeT BCce OCTaslbHble
npoeccsl (C NOMOLLbI CMCTEMHOrO Bbi3oBa fork B Unix) u
«npucmaTpuBaeT» 3a HUMN — eCNN Kakon-HMbyab Npouecc 3aBepLunTCs
aBapuiiHo, postmaster nepesanycTuT ero (Mnv nepesanycTuT BeCb cepsep,
€CJIN COYTET, YTO MpPoLecc MOr NOBPeANTb 0O0LIMe AaHHbIe).

Pa6oTy cepBepa o6ecrneunmBaeT psf, POHOBLIX C/TYXEeOHbIX NMPOLIECCOB.
B cnepnyroLmx TemMax 3Toro Mo/lynst Mbl MOrOBOPYM 06 OCHOBHbIX U3 HUX.

UT06bI Npouecchkl MornM obMmeHmBaTbCa MHGOpMaLmen, postmaster
BblAeNnsAeT 06wyt naMsime, [OCTYMN K KOTOPOI MOTYT MO/y4YnTb BCE
npoueccobl. Kpome obLuen namaT, Kaxkablii NpoLecc MMeEeT 1 CBOHO
JIOK&/IbHYKO NMamMsimb, OOCTYMNHYIO TO/IbKO eMy cCaMoMy.

Postmaster cnywaet Bxogsume coeguHeHns. 18 Kaxaoro BHOBb
MOAK/I0HAOLLErocs KNnmeHTa postmaster nopoxaaeTt 06CcnyXmnsaroLLmi
npouecc (backend) n ganblue KIMEHT 06LIaeTcs yXe € 3TUM MpoLecCcomMm.
O6cnyxuBaroLwmii npouecc, B TOM Yucrie, Npon3BoANT ayTeHTUUKaymio.

MecTo, Heo6xoAMMOe /151 BbINONHEHUS 3anpoca (pa3obpaHHbIe 3anpochl
M X NS1aHbl, COCTOSIHNE KYPCOPOB, Kelll CUCTEMHOIO KaTanora, MecTo Assi
COPTMPOBKM AaHHbIX U T. M.), BblAENSETCA B /I0Ka/IbHOU namsimu
o6CcnyXnBatoLLEero npotecca.
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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 Mepbl, YTOObI OAUH NPOLLECC HE NOMEHS/ Kakne-T1o
[aHHbIe B TO BPEMS, NMOKa ¢ HUMK 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 Tabnmuamm crioXxHee, NocKosbKy 6/TOKMPOBKN HYXXHO YaAEPXKMBATb

[0 KOHUAa TpaH3akuuii (To ecTb NOTEHUMA/IbHO B TEYEHME AJIUTESbHOIO
BPEMEHN), 13-3a Yero MaclTabnpyemocTb MOXET nocTpagatb. [loaTtomy
PostgreSQL ncnonb3yeTt mexaHusm mMHoz2o8epcuoHHocmu (MVCC,
multiversion concurrency control) n u3o/s194yuro Ha OCHOBE CHUMKOB OaHHbIX:
OQHW 1 TE Xe AaHHble MOryT OAHOBPEMEHHO CYLLIECTBOBATb B pa3HbIX
BEpPCUSX, a Kaxablih npouecc BMANT COB6CTBEHHYO (HO Bcerga
COrNlacoBaHHYH) KapTUHY AaHHbIX. DTO NO3BOISET 6/10KMPOBaTh TO/IbKO

Te NPOLECChI, KOTOPbIE MbITATCA N3MEHUTb AAHHbIE, Y)K€ U3MEHEHHbIE,

HO elle He 3athnKcMpoBaHHbIe, APYrMMIU NpoLeccamu.

MHOroBepCMOHHOCTb — OCHOBHOW MexaHu3M, KOTOpPbIil obecrneynBaeT
NnepBble TPU CBOWCTBA TpaH3akuuii (aTOMapHOCTb, COMNacoBaHHOCTb,
n3onaums). NMpo Hero mbl 6yaem roBOpuUTb OTAENBHO B TeMe «M3onauns
N MHOTOBEPCUOHHOCTb.
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Ecnu KNIMeHTOB CNULLKOM MHOTO, UK COeAHEHNA YCTaHaB/IMBaKOTCA

N paspbiBalOTCA C/IMLLKOM YacTo, CTOMT nogymaTb O MPUMEHEeHUM nyna
coeuHeHn. Takyo (PYyHKLMIO 0O6bIYHO NPeaoCcTaBASET CepBEP NPUIOXKEHWI
NI MOXHO BOCMO/1b30BaTbCS CTOPOHHUMKW MeHemkepamm nyna (Hanbonee
n3secTteH 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 npn Takom pexume paboTbl HECKO/IbKO KNTMEHTOB pasfesnisatoT OAnH

N TOT Xe 06CnyXunsaroLmii NpoLecc, KOTopbli — Kak Mbl TOBOPUIN —

B CBOEW /T0Ka/IbHOM NaMATN XpaHUT onpeaeneHHoe COCTOSAHNE

(B 4yacTHOCTW, pa3obpaHHble 3anpochl A1 NOArOTOB/IEHHbLIX OMNEpPaTopoB).
3TO HEOOXOAMMO YyUnUTbIBaTb NPU pa3paboTke NPUIOXKEHMS.

Mogpo6Hee BONPOCHI NPUMEHEHUSA Ny/ia COeANUHEHNIA paccMaTpUBatoTCS
B Kypce DEV2.
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[laHHble XpaHATCA Ha AMCKax B 00bIYHbLIX (paitnax onepaumoHHON CUCTEMBI.
Kak nMeHHO faHHble pacnpeferneHbl no annam, paccMmarpmsaeTcs B TeMe
«HW3KNin ypoBEHb.

Jlornyeckun goaiinibl pasgeneHsl Ha cmpaHuyb! (MHorga NCnonb3yeTcs TePMUH
6/10K). CTpaHuua 06bIYHO UMeeT pasmep 8 Kb6anT. Ero B HEKOTOPbIX
npegenax MoXHoO nomeHsTb (16 unn 32 Kbalita), HO TO/IbKO Nnpu cOopke
cepBepa. Takum o6pa3omM cobpaHHbIN U 3anyLEeHHbIA KnacTep MOXET
pabotaTb CO CTpaHuLamMm ToNbKO OAHOro pasmepa.

Kaxpas cTpaHuua MMeeT BHYTPEHHIo pa3meTky. CTpaHuLLa coaepxuT
3arofI0BOK U NoJie3Hble JaHHbIe; MeXay HUMU MOXET HaxXoAMTbCS
CBOGOAHOE MPOCTPAHCTBO, EC/IM CTPaHMLA 3aHATa 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
NpoYnTaHHbIE C AMCKa CTpaHuLbl — 6yhepHbIl Kew. PacyeT genaetcs

Ha TO, UTO OAHW M Te Xe CTPaHWULbl NOHAA0BATCA HECKO/IbKO pa3 U MOXHO
Oy[eT COKOHOMUTbL Ha MOBTOPHOM OOpaLeHUn K UCKY. I3MeHeHHble
[aHHble TaKXe 3anncbiBatoTCA Ha ANCK He cpasy, a Yepe3 HeKOTopoe BpeMs.
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BydhepHblii kel PostgreSQL pacnonaraetcsi B 06Leit naMaTn, 4Tobbl Bce
NPOLIECCHI UMESIN K HEMY A0CTYr.

PostgreSQL paboTtaeT ¢ guckamu, Ha KOTOPbIX HAaXoAATCA AaHHbIe,

He HanpsMylo, a Yepes onepaumoHHy0 CUCTeMY. Y onepaynoHHON CUCTEMDI
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,
TEPAKTCA. ITO HEAOMYCTUMO M MPOTUBOPEUNT CBOMCTBY A0/ITOBEYHOCTH
TpaH3akuuin. Noatomy B npouecce padboTtbl PostgreSQL NOCTOAHHO
3anncbiBaeT crneunasbHblil XXypHas, NO3BO/AOLWMIA NOBTOPHO BbINOJHUTL
NoTepsiHHbIE Onepauun 1 BOCCTAHOBUTL flaHHble B COr/1acoOBaHHOM
COCTOSIHMK. [Mpo BydiepHbI Kell 1 XypHan Mbl 6yaemM roBOpuUTb 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,
Anana3oHbl, MacCuBbl, NepeyYncrieHns), NucaTb XpaHUMble NognporpamMmb
ANA 06paboTkM faHHbIX (B TOM Ynce Tpurrepbl, cpabartbiBatoLime npu
HaCTYN/IeHUN Kaknx-nmbo cobbITuin).

Mpy HEOBGXOAMMOCTIN MOXHO HanucaTb pacluMpeHne, KOTopoe Ao6aBnsier
Heo6X0AMMbIA PYHKLMOHA. BOMbLUMHCTBO PacLUMPEHUIA MOXHO
yCcTaHaB/MBaTb «Ha NeTy», 6e3 pectapta cepepa. bnarogaps Takou
apXUTEKTYpe, CYLLLEeCTBYET 60/bLUIOE KOMUYECTBO PACLLUMPEHWUIA, KOTOPLIE:

e [06aBMA0T NOAAEPXKKY A3bIKOB MPOrpamMmmMmpoBaHuns (MOMUMO
ctaHaapTHbIX SQL, PL/pgSQL PL/Perl, PL/Python n PL/Tcl);

* BBOAAT HOBbIE TUMbI AaHHbIX N OonepaTtopbl A4 pa6OTbI C HAMMW;

* CO34al0T HOBblE TUMNbI MHAEKCOB AN 3pheKTUBHON paboThI
C pa3Hoo6pasHbIMKN TUNaMn faHHbIX (MOMUMO CTaHAAPTHbLIX
B-gepeBbeB, GiST, SP-GiST, GIN, BRIN, Bloom);

* MOAK/OYAOT BHELUHNE CUCTEMbI C MOMOLLbIO 06ePTOK CTOPOHHUX AaHHbIX
(foreign data wrapper, FDW);,

* 3anyckarT DOHOBbIE NPOLECCHI AJ15 BbINONHEHUS AOMNONHUTENbHbIX
3apau.
PaclunpsemocTb BCECTOPOHHE paccMmaTpuBaeTcs B kypce DEV?2.
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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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