


NMpeancnosume

3Ty He6ONbLUYIO KHUTY Mbl HaNMcanu Ana TeX, KTo TONbKO HaunHaeT
3HakoMUTbCA ¢ Mrpom PostgreSQL.

M3 KHUrY Bbl y3HaeTe:

Yro BoOGLLE Takoe, 3TOT PostgreSQL (1 Kak nponsHecTn

3TO Ha3BaHWe), OTKYZa OH MOSABUIICA U YTO YMEET ............ c.2
Kak yctaHoBuTb PostgreSQL Ha Linux n Windows,

KaK ynpaBnatb CyK60M CYB[........oovveiiiiinennn.n.. c.13
Kak noaKknioumTbea K cepepy 1 HauyaTb € HUM paboTaTb. Mbl
MO3HaKOMMM Bac C OCHOBHbIMU BO3MOXXHOCTAMM A3blka SQL,
HayuuM co3faBaTb TabnuLbl, TMCcaTb HeboMbLUVE 3aNPOCh

M NOJIb30BATbCA TPAH3AKLMAMM .. vveveeeeeneeannennns c.24
Kak npofonxutb camocToATenbHoe n3yyeHune SQL ¢ nomoLbio
LEMOHCTPALMOHHOW 6a3bl AAHHDBIX .« v v vveereernernnnns c.50
PO BO3MOXHOCTN NOTHOTEKCTOBOIO MONCKA . vvvvevnen.. c.75
Mpo paboTty c paHHbIMK B opmaTe JSON. .......oovvntinnt c.82
YTo Hy»KHO caenaTb, UTo6bl Mcnonb3oBaTtb PostgreSQL

B KauecTBe 6a3bl JaHHbIX AJ1s BALLErO MPUIOKEHUS ... ..... c.91
Mpo nonesHyto nporpammy pgAdmin..............c.uee... c.99
e HaTy JOKYMEHTALMIO U MPONTU OBYYeHNe . .......... c. 104

Kak 6bITb B Kypce NponcxoanLLero U He NponycTuTb
VNHTEPECHbBIE MATEPUANBI N COBBITUR .« v v eeeeeeenanns c1m

W HemHoro npo Hawy komnaHuto Postgres Professional....c. 114

Mbl HageeMcs, YTO Halla KHUra CAenaeT Balll MepBblii OMbIT PaboTbl
¢ PostgreSQL npuATHBIM 1 MOMOXET BANTLCA B COOOLLECTBO

nonb3oBateneii 3ton CYBJ.

JNeKCTPOHHaA BepcuA KHUMM JOCTYMNHa No agpecy:
postgrespro.ru/education/introbook

Kenaem ygaun!

OF




O PostgreSQL

PostgreSQL — Hanbonee NonHodpyHKLMOHaNbHasA, cBO6OAHO
pacnpocTpaHsemasn CYB[] ¢ oTKpbITbIM KOgoM. PazpaboTaHHas

B akafileMnyeckol cpefie, 3a AONTYI0 UCTOPUIO CMOTUBLLAA BOKPYT
cebA WMpoKoe coobLLecTBO pa3paboTurkos, 3ta CYB[ obnagaet
BCEMW BO3MOXXHOCTAMM, HEOOXOANMbIMU GONBLUMHCTBY 3aKa34MKOB.
PostgreSQL akTMBHO NpUMeHAeTCA No BCeMy MUPY ANA CO3AaHNA
KPUTUYHBIX 613HEC-cUCTEM, paboTatoLnx Nof 60MbLION Harpy3Kon.

HemHoro ncropun

CoBpemeHHbIn PostgreSQL BefeT nponcxoxgeHune oT NpoeKkTa
POSTGRES, koTopblii pa3pabaTbiBancs nog pykoBoactsom Maiikna
CroyHbpeiikepa (Michael Stonebraker), npodeccopa
KanudopHuiickoro yHnsepcuteta B bepknu. [lo storo Maiikn
CroyHbpelikep yx<e Bo3rnaBnsan pa3pabotky INGRES — ofHoi

13 nepsbix penaunoHHbix CYB, — n POSTGRES BO3HUMK Kak
pe3ynbTaT OCMbICNIEeHVA NpeAblayLiet paboTbl 1 KenaHnA
NpeofoneTb OrpaHNYEHHOCTb XECTKOWN CUCTEMbI TUMOB.

PaboTa Haj npoekTom Hauyanacb B 1985 roay v fio 1988 roga 6bin
ony6NMKOBaH Psfi HAyYHbIX CTaTel, ONMCbIBAOLLMX MOAESb AAHHbIX,
A3blK 3anpocos POSTQUEL (8 To Bpems SQL elye He 6bin
obLwenpri3HaHHbIM CTaHAAPTOM) 1 YCTPOWCTBO XPaHMIMLLA JaHHbIX.

POSTGRES nHorga elle 0THOCAT K Tak Ha3blBaeMbIM
noctpenAunoHHbiM CYB. OrpaHMyeHHOCTb PensALMOHHON Mogenn
Bceraa 6bina npeaMeToM KpUTUKN, XOTS 1 AABMANacb 06paTHOM
CTOPOHOI ee MPOCTOTbl U cTporocTyi. OfHAKO NPOHUKHOBEHNWE
KOMMbIOTEPHbIX TEXHONIOMNIA BO BCE Chepbl XKM3HM TpeboBano
HOBbIX NMPUIOXEHWI, a OT 6a3 AaHHbIX — MOAAEPKKM HOBbIX TUMOB
JaHHbIX 1 TaKNX BO3MOXHOCTEW, KaK Hac/lefoBaHue, co3faHuve
CJTOXKHbIX OOBEKTOB U yNpaB/eHNe VMU.
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MNepsas Bepcua CYB[ 6bina BoinyleHa B 1989 rogy. basa faHHbIx
COBEpLUEHCTBOBANACh Ha MPOTAXKEHUN HEeCKONbKIX fleT, a B 1993
ropy, Koraa Bbilna Bepcra 4.2, NPoeKT 6bin 3aKpbIT. Ho, HecMoTpA
Ha oduLManbHoe NpeKkpalleHre, OTKPbITbIA Kog 1 BSD-nuueH3us
no3Bonunn BbinyckHUKam bepknu SHapio O n Ixonn Yeny B 1994
rofly B3ATbCA 3a ero AanbHenwee pas3sutrie. OHK 3aMeHNNN A3bIK
3anpocos POSTQUEL Ha cTaBLUNiA K TOMY BPeMEHU O6LLeNpPUHATHIM
SQL, a npoeKT nonyuymn Ha3BaHue Postgres95s.

K 1996 ropy cTtano AcHO, 4To Ha3BaHue «Postgres95» He BbifepXnT
ncnbiTaHe BpemeHeM 1 6bi10 BbiIbpaHo HoBoe nma — PostgreSQL,
KOTOpOe oTpakaeT CBA3b 1 C opurnHanbHbiM npoektom POSTGRES,
1 ¢ nepexofom Ha SQL. imeHHo nostomy PostgreSQL nponsHocutca
«MOCTrPec-Ky-3/1b» UAN MPOCTO «MOCTIPEC», HO TONTbKO

He «nocTrpe».

HoBas Bepcua ctapToBana Kak 6.0, Npoaonkaa NCXOAHYI0
Hymepauwio. [poeKT BbIpOC 1 ynpaBneHve UM B3Ana Ha ceba
noHauvasny HebosbLuas rpynmna MHULMATUBHBIX NOJb30BaTeNen n
pa3paboTumKoB, KOTOpas Nnosyunna HasBaHve [nobanbHOW Fpynmnbl
paspabotkm PostgreSQL (PostgreSQL Global Development Group).

PasBurtme

Bce ocHOBHbIe pelueHUA 0 NiaHax Pa3BUTUA 1 BbIMYCKax HOBbIX
BepCUI NpuHMMatoTca Ynpasnaowmm kommtetom (Core team)
npoekTa. B HacToALMIA MOMEHT OH COCTOUT U3 LIECTN YenoBeK.

MoM1MO 06bIYHBIX Pa3PabOTUNKOB, BHOCALLMX MOCUIIbHYIO NIENTY
B Pa3BUTME CUCTEMDI, BbIAENAETCA rPynna OCHOBHbIX
paspaboTumkos (major contributors), caenaBwmnx cylwecTBEHHbIN
BKnag B pa3suTre PostgreSQL, a Takxe rpynna pa3paboTumkos,
MMEHOLLMX MPaBO 3anncK B Peno3nTOpUin NCXOAHOTO Kofa
(committers). CocTtaB rpynmnbl pa3paboTUnKoB CO BPeMEHeEM
MEHAETCA, NOSABMATCA HOBbIE UleHbl, KTO-TO OTXOAUT OT MpoeKTa.
AKTyasnbHbIiA CNNCOK Pa3paboTuMKOB NOAAEPKMBAETCA

Ha odumanbHoM canTe PostgreSQL www . postgresql.org.



Bknag poccuiickux paspaboTtunkos B PostgreSQL Becbma
3HauuTeNeH. 3To, MOXanyi, Camblii KPYMHbIA ro6anbHbIi IPOEKT
C OTKPbITBIM UCXOAHBIM KOJOM C TaKUM LUIMPOKUM POCCUNCKUM
npeACTaBUTENbCTBOM.

Bonbluyto ponb B ctaHoBNEHUN 1 pa3suTum PostgreSQL coirpan
nporpammncT n3 KpacHosipcka Bagum Mrixees, BxogusLumn

B Ynpasnawowmii KomuteT. OH ABNAETCA aBTOPOM TaKUX BaXKHENLLNX
YyacTel CUCTeMbI, KaK MHOTOBEPCUMOHHOE ynpaBsieHne
opHoBpemeHHbIM gocTynom (MVCC), cuctema oumcTkm (vacuum),
XKypHan TpaH3akuuii (WAL), BnoxeHHble 3anpocbl, Tpurrepbi.
Certyac Bagum y»ke He 3aHMMaeTCcA NPOEKTOM.

B HacToAWMI I MOMEHT B YMC/IO OCHOBHbIX Pa3paboTUMKOB BXOAAT
Tpoe npeacTasuTeneit Poccun — Oner bapTyHos, ®efop Curaes

n AnekcaHgp KopoTkos, — ocHoBaBlumx B 2015 rogy KomnaHuo
Postgres Professional. Cpean KpynHbIX HanpasieHNii BbINOMHEHHbIX
MK paboT MOXKHO BbIAENNTb NoKanusauumto PostgreSQL
(nopaep»kKa HauroHanbHbIX KoaUPoBoK 1 Unicode), cnuctemy
MOJSIHOTEKCTOBOFO NOWCKa, paboTy ¢ MaccMBamu 1 cnabo-
CTPYKTYpUpOBaHHbIMU AaHHbIMK (hstore, json, jsonb), HoBble
meToabl uHpekcauum (GiST, GIN, SP-GiST). OHu aBnAaTCA aBTOpammn
60/1bLIOr0 YNCA NOMYNAAPHbIX PACLUIMPEHNIA.

Linkn paboTbl Hap ouepesHoii Bepcuen PostgreSQL 06biuHO
3aHMMaeT OKOJ10 rofja. 3a 3To BPeMsA OT BCeX »KenatoLux
NPVHMMAIOTCA Ha PAaCCMOTPEHME NaTuu C UCNPaBNeHNAMU,
U3MEHEHUAMU 1 HOBbIM GYHKLIMOHaNoM. 1A 06CyKaeHUsA natyen
o TPaaULMM NCMONb3yeTcsA CNICOK pacchbinkm pgsql-hackers. Ecnn
coobLLecTBO NPU3HAET NAEI0 NONE3HOW, ee peann3aLuno —
NpaBUIbHOW, @ KOA MPOXOANT 06A3aTesNIbHYI0 NMPOBEPKY APYTVIMU
pa3paboTumKamMu, TO OH BKJIIOUYAETCA B HOBbIV penns.

B HEKOTOpPbIN MOMEHT 06bABNAETCA 3Tan cTabunmsauny Koga —
HOBbIN GYHKLMOHAN OTKNafblBAETCA A0 CrieaytoLel Bepcun,

a NPOAOMKAIOT MPVHNMATLCA TONbKO NCMPABAEHNA UK YyYLLeHNA
y>Ke BKJIIOUYEHHbIX B pefiu3 natyeii. MiHorga B npouecce paboTbl
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HaJ HOBOW Bepcueli BCKPbIBAIOTCA U UCNPABSAIOTCA CTapble
oLWNBKM, a Hanbosnee KPUTUYECKME N3 HUX UCMPABASIOTCA

1 B NpefblayLLnx Bepcunax. 1o Mepe HakonneHna Taknx
UCNpaBneHNii NPYHUMAETCSA PeLLeHE O BbiNycke HOBOU
CTabUIbHOI BepCKM, COBMECTMMOW CO CTapoli. Hanpumep, Bepcua
9.6.1 COAEPXKMT TONbKO MCNPABNEHUSA OWNOOK, HAAEHHDBIX B 9.6.

HeckonbKko pa3 B TeueHuM penr3HOro LuKia BbinyckaloTca b6eTa-
BepCum, bnvKe K KOHLY LMKNa NOABNAETCA penn3-KaHanaar,

a BCKOpe BbIXOAMT 1 HOBas OCHOBHas Bepcus PostgreSQL: B ee
HOMepe yBennumBaeTca BTOpoe Yncno (Hanpumep, 9.6 nocne 9.5).
OpHako y cnepytoLel Bepcun Homep 6yAeT COCTOATL Yxke

13 OfiHOrO uncna: oceHbto 2017 ropa BbinaeT B cBeT PostgreSQL 10.

NMoppepxka

Mnmo6anbHas rpynna pa3paboTKy BbIMOHAET NOAAEPKKY OCHOBHbIX
BEPCUIi CUCTEMbI B TEUEHWM NATW NIET C MOMEHTA BbIMycKa. JTa
nofAepKKa, Kak n KoopArHaLua pa3paboTku, ocyLlecTBiAeTCA
yepes Cnmckn paccbiiki. KoppekTHo odopmieHHoe coobuieHne
06 oWKnbKe MEET BCE LIAHCHI Ha CKOPEWLLIEe PeLLEHMNE: HePeaKN
Cllyyau, KOria CnpaBieHnsa oLMBOK BbINYCKAKTCA B TEUEHNN
CYTOK.

Momrmo noaaep KM coobLLecTBOM pPa3paboTumKoB, pAL KOMNaHWA

o BCEMY MUPY OCYLLECTBISIET KOMMEPUYECKYIO NMOALEPKKY

PostgreSQL. B Poccnm Takol komnaxuven asnaetca Postgres

Professional (www.postgrespro.ru), npegocrasnss -
CIIyT MO NOAAEPXKKE B pexrme 24x7.

ycny p p 24x7 E HE

[m] s



CoBpemMeHHoOe cOCToAAHNe

PostgreSQL ABnAeTcA OfHOM U3 CamblX NOMYNAPHbIX 633 AaHHbIX.
3a 6onee yem 20-NETHIOO UCTOPUIO Pa3BUTUA Ha MPOYHOM
byHOaMeHTe, 3aN0XXeHHOM aKaZeMnyYecKon paspaboTkon,
PostgreSQL Bbipocna B nonHoueHHyto CYB/] ypoBHA NnpeanpuAaTtra
1 COCTaBNIAET peasibHyIo afibTepHATMBY KOMMepUeCcKum 6azam
LaHHbIX. YT06bl y6eauTbca B 3TOM, 4OCTaTOYHO NOCMOTPETb

Ha BaXKHelLLne XapaKTePUCTUKIN HOBENLLEN Ha CEroAHALLHNIN AeHb
Bepcum PostgreSQL 9.6.1.

HapeXHocTb 1 yCTOVIqMBOCTb

Bonpocbl obecrneyeHsi HaEKHOCTV OCOOEHHO BaXHbI

B NMPUIOKEHNAX YPOBHSA NPEANPUATUA AN paboTbl C KPUTUYECKN
BaXXHbIMU AaHHbIMK. C 3ToN Lenbto PostgreSQL nossonsaet
HacTpavBaTh ropsiyee pe3epBrpPOBaHME, BOCCTAHOB/IEHME

Ha 3afjaHHbI MOMEHT BPEMEHM B MPOLLIOM, Pa3finuHble BUAbI
pennukauum (CUHXPOHHYIO, aCHXPOHHYIO, KaCKafiHYo).

be3onacHocTb

PostgreSQL no3sonseT paboTaTb Mo 3aLmieHHoMy SSL-
COeMHEHMIO N NPefoCTaBNAeT 60/bLIOE KOIMYECTBO METOAOB
ayTeHTUdMKaLmm, BKNOYasA ayTeHTMPMKaLMa No naponto,
KIIMEHTCKMM cepTMdrKaTaMm, a TakKe C MOMOLLbIO BHELLHKX
cepsucos (LDAP, RADIUS, PAM, Kerberos).

Mpu ynpaBneHnn nonb3oBaTenAMmu 1 AOCTYNOM K o6bekTam b/l
npefoCTaBAATCA Clnefytolme BO3MOXHOCTH:

» Co3paHvie v ynpaBneHue nosib30BaTeNsiMy 1 rpynnoBbIMA
ponamu;

» PasrpaHuueHune gocTtyna Kk o6bekTam B[] Ha ypoBHe Kak
oTAeNbHbIX MONb30BaTeNel, Tak v rpynm;



« [JletanbHoe ynpasneHne JOCTYNOM Ha YPOBHE OTAENbHbIX
CTON6LOB 1 CTPOK;

» Moppepxka SELinux yepes BCTpoeHHYI0 GyHKLMOHANbHOCTb
SE-PostgreSQL (maHpaTHOe ynpaBneHve AOCTynom).

CneumanbHasa Bepcua PostgreSQL, BbinyLieHHaa KOMNaHuen
Postgres Professional, ceptnduumposaHa ®CTIK

AJ1A UICTIONb30BaHMA B CCTeMax 06paboTKn KoHduaeHLManbHom
MHPOPMALIK 1 NMEePCOHaNbHbIX AAHHDBIX.

CooTBeTCcTBME CTaHAA pTam

Mo mepe pa3sutna ctaHpapta ANSI SQL ero noafep»Kka NOCTOAHHO
pobasnanack B PostgreSQL. 3To OTHOCUTCA KO BCEM Bepcuam
cTaHpaprTa: SQL-92, SQL:1999, SQL:2003, SQL:2008, SQL:2011.

B HacToAwmin momeHT PostgreSQL 9.6 obecneunBaeT BbICOKMIA
YypOBeHb COOTBeTCTBUA cTaHAapTy SQL:2011 n noagepxmsaet

160 13 179 06A3aTeNbHbIX BO3MOXHOCTEN, a Takxe 6osblioe
KOMMYeCTBO HeObA3aTENbHbIX.

MNopnep»Ka TPaH3aKLNOHHOCTY

PostgreSQL obecneumnBaeT nosnHyto nogaepxKy ceoncts ACID

1 obecneyrBaeT 3GPEKTVBHYIO N30NALMIO TPaH3aKUWIA. [Ina sToro
B PostgreSQL ncnonb3yeTca MexaH13M MHOFOBEPCUOHHOTO
ynpaeneHua ogHospemeHHbIM goctynom (MVCC). OH no3sonset
06x0ANTbCA 6e3 6NOKNPOBOK BO BCEX ClyyasX, Kpome
OfiHOBPEMEHHOTO V3MEHEHWA OfJHON U TOW e CTPOKU AaHHbIX

B HeCKOJIbKMX NpoLieccax. [1pu 3Tom unTatoLme TpaH3aKLmm
HVKOrfa He GNIOKMPYIOT NKLLYLLME TPaH3aKLmK, a Nuwylye —
YnTaLWMX. ITO CNPaBeAINBO U J1A CAMOTO CTPOrOro YPOBHSA
n3onauum serializable, KOTopblii, NCNOMb3YyA MHHOBALMOHHYO
cnctemy Serializable Snapshot Isolation, o6ecneunsaet nonHoe
OTCYTCTBVE aHOMaMI cepranm3aLlmm v rapaHTUpYeT, 4To npwu
0fJHOBPEeMEeHHOM BbIMOMHEHVN TPaH3aKLMii pe3ynbTaT 6yaeT Takum
e, KaK 1 Mpu NocsiefoBaTeNlbHOM BbIMOTHEHNM.



Ina pa3paboTUMKOB NPUNoXKeHnn

Pa3paboTumKn NprnoxeHuit MoayyaioT B CBOE pacnopsKeHve
60raTblll IHCTPYMEHTapWIA, MO3BONAIOLUIA peann3oBaTh
npunoxexua nioboro Tuna:

BO3MOXHOCTb MCMONb30BaHNA PA3/INYHbIX A3bIKOB AJ1s
CEPBEPHOro NPOrpPamMmmMrPOBAHUS, B TOM YMCSIe BCTPOEHHOTO
PL/pgSQL (ynobHoro TecHoi uHterpauument ¢ SQL), C ana
KPUTUYHbBIX MO NPOW3BoANTeNbHOCTY 3adau, Perl, Python, Tcl,
a Takxe Javascript, Java n gpyrue;

MporpammHble nHTEpdeiickl ans obpallerus kK CYBJ
13 MPUIOXKEHUI Ha NI0BOM A3blKe, BKNOUAA CTaHAAPTHbIE
nHTepdencsl ODBC n JDBC;

Habop 06bekTOB 6a3 AaHHbIX, NO3BONAWNIA 3GPEKTUBHO
peanu3oBaThb JIOrMKy Nto6OI CIOXKHOCTY Ha CTOPOHE cepBepa:
TabnnLbl Y MHAEKCbI, OFPaHUYEHNA LeNIOCTHOCTH,
npefCcTaBNeHnA U MaTepuann3oBaHHble NpefCcTaBneHus,
nocnefoBaTeNbHOCTU, CEKLIMOHUPOBAHUE, MOA3anpochl

1 with-3anpocbl (B TOM uncie peKypcrBHble), arperatHble

1 OKOHHble QYHKLMY, XpaHMble GYHKLMW, TPUITEPBI U T. A.;

BcTpoeHHas rubkas cuctema nojIHOTEKCTOBOrO NoncKa

C MOAJEPKKOI PYCCKOTO 1 BCEX EBPONENCKUX A3bIKOB,
noafepKaHHas cneyunanbHo pa3paboTaHHbIM 3GGEKTUBHBIM
VNHOEKCHBIM JOCTYMOM;

MoppepKa cnabo-CTPYKTYpUPOBAHHBIX laHHbIX B AyXe
NoSQL: xpaHunuwie nap «knoy-3HayeHue» hstore, xml, json
(KaK B TEKCTOBOM, TaK 1 B 3QHEKTUBHOM ABONYHOM
npefcrasneHuu jsonb);

MoaKntoYeHrie BHELIHVX NCTOYHUKOB AaHHbIX, BKNOYas
BCe ocHoBHble CYB/], B KauecTBe TabnuL, C BO3MOXHOCTbIO
VX MOSIHOLIEHHOTO MCMOJIb30BaHMA, B TOM YMCIIe 3anmcu

1 pacnpefeneHHoro BbinoaHeHus 3anpocos (Foreign Data
Wrappers).



MacwrtabupyemocTb 1 NPON3BOAUTENbHOCTb

PostgreSQL 3¢ peKTNBHO NCNONb3yeT COBPEMEHHYIO apXUTEKTYPY
MHOrOsePHbIX MPOLIECCOPOB — €ro NPOU3BOANTENILHOCTb PACTET
NPaKTUYeCKn NMHENHO C YBENMYEHVEM KONIMYECTBa AAEP.

HaumHas c Bepcnm 9.6, PostgreSQL Hayumnnca napannenbHO YnTaTb
AaHHble, COEAVHATD UX U BbINOHATL arperaLmu, 4To elle bonblue
MOoBbILIAeT BO3MOXHOCTU MCMOMb30BaHVA annapaTHbIX CPeAcTs
LNA yCKOpeHnA onepaumin.

MnaHupoBLWMK 3aNpocoB

B PostgreSQL ncnonb3yeTca nnaHMpPOBLLUK 3aMpoCOB, OCHOBaHHbIN
Ha cTommocTu. icnonb3ya cobripaemyto CTaTUCTUKY U y4nTbiBasA

B CBOVX MaTeMaTM4eCKNX MOfeNaAX Kak ANCKOBble onepaLum, Tak

1 Bpema paboTbl NpoLeccopa, NNaHNPOBLLVK NO3BONAET
ONTUMU3NPOBATbL CaMble C/IOXKHbIE 3aNpPochbl. B ero pacnopsaxeHnn
HaxoAATCA BCe METOAbI AOCTYMa K JAHHBIM 1 CMOCOObI BbIMOHEHNA
coefiMHEeHWIA, XapaKTepHble Ans nepefoBbix Kommepyeckmx CYB.

BO3MOXXHOCTN MHAEKCMPOBAHNA

B PostgreSQL peann3oBaHbl pa3nnyHble METOAbI UHAEKCUPOBaHNA.
lMomnmo TpaanLUMOHHbIX B-AepeBbes, TakKe AOCTYMHbI:

e GiST — 0606uleHHOe cbanaHCMPOBaAHHOE AEPEBO NOUCKA,
KOTOPOE MOXET NPUMEHATbCA 1A AaHHBIX, HE AOMYCKaOLLMX
ynopsagoueHus. lMpumepamu MoryT ClyuTb R-gepeBbsa ans
VNHAEKCMPOBAHMWA TOUEK Ha NMOCKOCTM C BO3MOXHOCTbIO MOUCKa
6nmkanwmnx cocepenn (k-NN search) n ungekcmpoaHue
onepaumn nepeceyeHns MHTEPBasos;

e SP-GiST — 0606LeHHOe HecbalaHCMPOBaHHOE fepeBo
NMovncKa, OCHOBAHHOE Ha pa3bueHnn 061acT 3HaueHnin
Ha HenepeceKaloLmecsa BNOXeHHble 061acTu. Mprmepom MoxeT
CNY>KWTb AiePEBO KBaAPaHTOB UM NpedUKCHOE fiepeBo;



*  GIN — 0606LLeHHbIN MHBEPTUPOBaHHbIN MHAEKC. OCHOBHOW
061acTbio NPUMEHEHUA ABNAETCA NONIHOTEKCTOBbIV MOUCK,
rae TpebyeTca HaxoAUTb JOKYMEHTbI, B KOTOPbIX BCTpevaeTca
yKasaHHOe B MOMCKOBOM 3anpoce cJI0Bo. [ipyrvm npumepom
ABNAETCA NMOUCK 3HaYEHUIA B MacCMBaX AaHHbIX;

*  BRIN — nHAeKc HebonbLIOro pa3mepa, No3BOAALWNIA HANTH
KOMMPOMMCC MeXAY pa3mepoM MHAEKCA N CKOPOCTbIO NOMCKa.
SddeKTnBEH Ha OONBLUNX KNAacTepPU30BAHHbIX Tabnmuax;

*  Bloom — nHpaeKc, ocHoBaHHbIN Ha dunbTpe bnyma (noasunca
B Bepcun 9.6). Takol NHAEKC, UMes OYEHb KOMMaKTHOe
npencTaBneHne, No3BoseT ObICTPO OTCeUYb 3aBEJOMO
HeHy>Hble CTPOKM, OfiHaKo TpebyeT nepenpoBepKu
OCTaBLUIMXCA.

3a cyeT pacmpaeMocTyi Habop AOCTYMHbIX METOAOB MHAEKCHOTO
[OCTyNa NOCTOAHHO YBENMYMBAETCA.

He3aBucrMo OT TMNa, MHAEKCHI MOTYT CTPOUTLCA Kak Mo OAHOMY,
TaK 1 MO HECKOIbKUM CTONIGLaM TabuLbl, @ TaKXKe MO BblpaXKeHUAM.
MOXHO CO3[aTb YACTUYHBIN UHAEKC TOSIbKO A1 ONPefesieHHbIX
CTpok. [MoKpbiBaloLLvie MHAEKCHI NO3BONAIOT YCKOPUTL 3anpochl 3a
CUET TOro, UTO BCe HEOOXOAMMbIE faHHbIE M3BNEKAIOTCA M3 CaMOro
nHaekca 6e3 obpalleHna K Tabnuue.

Heckonbko NHAEKCOB MOTYT aBTOMATU4eCKun OG'be,qI/IHﬂTbCﬂ
cnomouwbo 6utoBoI KapTbl ANnA yCKopeHua aoctyna.

KpoccnnatpopmeHHOCTb

PostgreSQL paboTaeT Ha onepaLMoHHbIX cucTeMax cemerictea Unix,
BKJIlOUaA cepBepHble N KNNeHTCKMe pasHoBmuaHocTu Linux, FreeBSD,
Solaris, Mac OS X, a Takxe Ha Windows.

3a cyeT OTKPbITOro 1 NepeHoCcnmoro Kofa Ha asbike C PostgreSQL
MO>HO CObpaTh Ha CaMbiX Pa3HbIX MnaTGpopmax, faxe ecsin ANid Hee
OTCYTCTBYET NoAAepKMBaeMasi COOOLLECTBOM COOPKa.
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Pacwmpaemoctb

Paclumpaemoctb — ofHO 13 dyHAAMEHTaIbHbIX MPENMYLLEeCTs
cucTeMbl, NieXkallee B OCHOBe apxuTeKTypbl PostgreSQL.
Monb3oBaTeny MOryT CaMmoCTOATENbHO, He MeHAA 6a30Bbli KOJ,
cncTembl, 06aBNATb:

e Tunbl gaHHbIX;

e OyHKUMU 1 onepaTopbl Anst PaboTbl C HOBbIMY TMAMK;
e VHpaeKcHble MeToabl AOCTYNa;

e fA3bIKM CEpBEPHOro NPOrPamMmMrpPOBAHUS;

* TogknioyeHna K BHEWHUM UctouHrkam (Foreign Data
Wrappers);

* 3arpyaemble pacliMpeHuns.

MonHoueHHasa noafepKKa paclMpeHnin NO3BOAET peann3oBaTb
byHKUMOHanN 060l CNOXHOCTA, He BHOCA U3MEHEHUI B AP0
PostgreSQL, 1 ponyckasa nogktoyeHre no mepe Heo6xoaUMOCTH.
Hanpumep, UMeHHO B BUAe paclivpeHnini NOCTPOEHbI Takme
CJIOXKHbIE CUCTEMBI, KaK:

e CitusDB — BO3MOXXHOCTb pacrnpefeneHns fJaHHbIX MO pa3HbIM
sk3emnnAapam PostgreSQL (lwapanHr) n MaccMBHO-
napannenbHOro BbINOHEHUA 3aNpPOCOB;

*  PostGIS — crnctema 06paboTKy reonHbOPMaLIMOHHBIX JaHHbIX.

TonbKo CTaHAaPTHbI KOMMEKT, BXOAALLMI B cOopKy PostgreSQL
9.6, COpepXNT 6oJblUe NONTYCOTHN PAaCLUMPEHNIA, [OKA3aBLUKX CBOKO
HafleXXHOCTb 1 MONEe3HOCTb.

HocTynHocTb

JInueHsma PostgreSQL pa3speluaeT HeorpaHnyeHHoe
ucnonb3oBaHve CYB[l, MogudurKaumio Koga, a TakKe BKIloUeHne
B COCTaB ApYrvX NPOAYKTOB, B TOM YMC/Ie 3aKPbITbIX

N KOMMEepPYECKMX.
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HesaBucumocTb

PostgreSQL He NpyHaaNeXuT HU OAHON KOMMaHWN 1 pa3BUBAETCA
MeXXAyHapOAHbIM COOOLLECTBOM, B TOM YMCIIE N POCCUACKAMMU
pa3paboTumKkamu. ITO 03HAYAET, YTO CUCTEMbI, NCMONb3YtoLMe
PostgreSQL, He 3aBUCAT OT KOHKPETHOTO BEHA0PA, TEM CaMblM

B N10O0OW CMTYyaLn COXPaHAA BIOXEHHbIE B HUX MHBECTULIMU.
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YcTaHOBKa
1 Ha4yano paboTbl

Kak »e HauaTb paboTatb ¢ PostgreSQL? Ecnin Bbl pacnonaraete
noJtyyacom cBo60HOro BpeMeHH 1 roToBbl MonpobosaTb, cieayinTe
3a Hamu. B 3Toi1 rnaBe Mbl 06BACHNM, KaK YCTaHOBUTb CNYX0y
PostgreSQL v ynpaBnATb eif, a NOTOM CO3[aAnM NpocCTyio 6asy
[aHHbIX U MOKaXkeM, Kak Co3AaTb B Hell Tabnuubl. Mbl pacckaxem

1 MPO OCHOBbI A3blKa SQL, Ha KOTopoM GOPMYNNPYIOTCA 3aMpPOChl.
Bynet Hennoxo, ecnu Bbl cpasy HauHeTe NPo6oBaTb KOMaHAbI

no Mepe YTeHuA.

Mbl 6yaem ncnonb3osatb AUCTPUGYTUB Postgres Pro,
pa3paboTaHHbI B Halell komnaHum Postgres Professional. 3toT
AUCTPUOYTVB MOSTHOCTbIO COBMeCTUM ¢ 06bluHomn CYB[] PostgreSQL
1 JOMOJTHUTENBbHO BKMOYaeT B ceba HekoTopble pa3paboTky,
BbIMOJIHEHHbIE B HaLlel KOMMaHUW, a TakXKe PAf BO3MOXKHOCTEN,
KoTopble 6yayT AOCTYMHbI TONBKO B CllefyioLueit Bepcum
PostgreSQL.

Wtak, npuctynum. YctaHoBKa 1 3anyck cepeepa PostgreSQL 3aBucut
OT TOrO, KaKy'o onepaLyoHHYI0 CUCTEMY Bbl
ucnonbayete. Ecnn y Bac Windows, untaiite ganbuue;
ecnu Linux cemeiictea Debian nnn Ubuntu —
nepexofuTe cpasy K c. 20.

WNHCTpyKUWMIO NO yCTaHOBKe ANA Apyrux
onepaLMoHHbIX CUCTEM Bbl HaAeTe Ha caiTe Hallen KOMNaHuu:
postgrespro.ru/products/postgrespro/download/latest.

Ecnu Hy>XHOW BaM BepCMmM TaM He OKa3anocb — BOCNONb3yNTeChb
06bIYHBIM AUCTPUOYTBOM PostgreSQL: MHCTPYKLUMN HAaXoaATCs
no agpecy www.postgresql.org/download.
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Windows

YcTaHOBKa

CkavaliTe yCTaHOBLUMK C Halllero canTa:
www.postgrespro.ru/windows. Boibepute

32- nnn 64-paspagHyo BepCuio B 3aBUCMMOCTI
oT TOro, Kakas y Bac Bepcusa Windows. 3anyctute
CKayvaHHbIN daiin 1 BbibepuTe A3bIK YCTaHOBKM.

6

YCTaHOBLYMK MOCTPOEH B TPAANLIMOHHOM CTUJIE «<MacTepar:

Bbl MOXeTe MPOCTO HaXKMMaTb Ha KHOMKY «[lanee», ecnv Bac
yCTpanBatoT NpeanoXeHHble BapnaHTbl. OCTaHOBMMCA NOAPO6Hee
Ha OCHOBHbIX LUArax.

KomnoHeHTbI yCTaHaBHVIBaeMOVI nporpammbl:

PROFESSIONAL y

POS gres BoibepuTe KoMnoneHTsl PostgreSQL 9.6 (X64), KoTopeie Bol

XOTHTE YCTEHOBMTb.

Bribepure NPOrPaMMEl, KOTOPEIE Bkl XOTUTE YCTEHOBUTE. HEMMUTE KHOMKY
‘flanee’ ANA NPOOITKEHNS.

BeibepuTe KoMRoHEHTS! Microsoft Visual C++ 2013 Redistributable
MpOrPaMMEl ANS YCTAHOBKM: PostareSqL

OncaHue

TpefyeTca Ha puoce: 179.1 HaB&AHTE KYPCOP MbILUK HE HE3BEHHE KOMIOHEHT ,
M6aiir YTofkI MPOYECTE Br0 OMHMCEHHE,

Fostgres Professional

‘(Ham||ﬂanee>||ﬂ-ma|a

OcTaBbTe 06a d)l'la)KKa, ec/in He yBepeHbl, Kakne Bbl6paTb.
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Bbibop nanku yctaHoBKM:

- BesGop nana yCTaHOEKM
gres BeifepuTe nanky Ans ycTaHosku PostareSQL 9.6 (X64).

.

MporpamMma ycTanosuT PostgreSQL 9.6 (X64) B nanky. Yrobbl yo
MPUNOIKEHAE B APYTYIO NaNKY, HaXMUTE KHoniky '0630p’ 1 ykanuTe ee. HammuTe KHOMKy
'flanee’ ANs NPoACITREHNS.

ManKka ycTaHoskM

| C:\Program Files\PostgresQL\9.6 | 0bsop ...

Tpefyerca Ha aucke: 179. 1 MBaiT
AocrynHo va Ancke: 13.4 Mairr

Postgres Professional

Mo ymonuaHuio PostgreSQL ycTaHaBnvBaeTcA B Katanor
C:\Program Files\PostgreSQL\9.6 (unu C:\Program Files
(x86)\PostgreSQL\9.6 ana 32-pa3pagHon Bepcumn

Ha 64-pa3pAagHON cucTeme).
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- BesGop nama ycTaHoEM

POS gres BeifiepuTe nanky Ang ycTaHosku PostgreSQL 9.6 (X64).

Basbl AaHHbIX DYAYT YCTaHOBNEHE! B CREAYIOWMIA KaTanor

KaTanor ana ycrakoskm Bas AaHHbX

| C:\Program Files\PostgreSQL\9. 6\data | 0fso0p ...

Tpefyerca Ha aucke: 179. 1 MBaiT
[AocrynHo Ha Ancke: 13.4 Mair

Postgres Professional

OThenbHO MOXHO BbIGPaTh PaCcnosoXeHve KaTanora ans 6a3
LlaHHbIX. IMeHHO 3aech byaeT HaxoanTbeA xpaHumas B CYB/]
nHbopmMaus, Tak uTo ybeanTech, UTO Ha ANCKE AOCTaTOYHO MeCTa,
ec/n Bbl M1IaHMPYeTe XPaHWUTb MHOTO AaHHbIX.
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MapameTpbl cepBepa:

rrorcssona,  APAMETPL CEpBEPA
POS gres NokanyiicTa, 3a0aiTe NapaMeTpsl CEpBEpa

MopT: 5432
Anpeca: Mo, € niobibix IP
Nokans: Hactpoiika OC b

Cynep |—|posia o
repon.

Moa Y

[#] HactponTs nepemerse coeab

Postgres Professional

Ecnu Bbl NNaHmnpyeTe XpaHUTb JaHHble Ha PYCCKOM A3bIKe, BbibepuTe
nokanb «Russian, Russia» (unu octaBbTe BapuaHT «Hactpoiika OC»,
ecnn B Windows ncnonb3yeTcsa pycckas noKarsb).

Beepute (M nogTBEpAVITE NOBTOPHBLIM BBOAOM) MAapOsb
nonb3oatens CYB[] postgres. Takxe oTmeTbTe Ppnaxok «<HactponTb
nepemeHHble Cpepbl», UToObl NOAKNYaTbCA K cepBepy PostgreSQL
nop Tekywmm nonb3osatens OC.

OcTasnbHble Mo MOXKHO OCTaBUTb CO 3HAYEHUAMY MO ymonyaHwuio.
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smorcssons,  N1BPEMETRN cepeepa
POS gres MNoKanyicTa, 3aaaiTe NapaMeTpel CEPBEPa

MameH0 MPOBECTH OMTUMASELID MPOMSE0AMTENLHOCTH CEPEEPE MOMAR U3 offbena

y::raﬂoﬁnerﬂou namsTH 2047 Mb. Cepsepy byaeT solneneto Honbiue onepaTtneHoin
namATH. MapameTpol ByayT samucate 5 daitn C:\Program

HesPastgeSQ_‘B &\data\postgresgl.conf

() NPoBECTI ONTHMUSELIAO NEPENETPOE

(®) Micnons30BaTE NSPaMETRE N0 YHMOMHEHIID

Postgres Professional

| <tasan || fance> | | omem

Ecnu Bbl nnaHmpyeTte yctaHoBUTb PostgreSQL Tonbko

N9 O3HAaKOMUTENbHbIX LieSiell, MOXXHO OTMETUTb BapuaHT
«Mcnonb3oBaTb NapameTpbl N0 yMonyaHmio», 4tobbl CYB[
He 3aHMMaJsla MHOTO OnepaTUBHON NaMATH.

YnpaBneHue cny6011 1 ocHoBHbie ¢paiinbl

Mpw yctaHoBKe PostgreSQL B Baluel cucteme perncrpupyetca
cnyx6a «postgresql-X64-9.6» (unm «postgresql-X86-9.6»

nna 32-paspagHoit Bepcun). OHa 3anyckaeTca aBToMaTUYeCcKn
npu cTapTe KOMMbtoTepa NoA yueTHou 3anucbio Network Service.
Mpr HEO6XOAMMOCTM Bbl MOXKETE N3MEHUTH NMapaMeTpPbl CIy»KObl
C nomMoLLbto cTaHAapTHbIX cpeacts Windows.
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YT06bI BpEMEHHO OCTaHOBUTb CyX0y cepBepa 6a3 faHHbIX,
BbINOSIHUTE NpOrpammy «Stop Server» 13 nanku B MeHo «Iyck»,
KOTOPYIO Bbl yKa3anu nNpu yCTaHOBKe:

0 Administrative Tools L

)l Maintenance ’
)0 Documentation » lj PostgreSOL 9.6 (X64)
Reload Configuration |0 Startup »
Restart Server |l Windows Accessories k
[ S0 Shell (psql) ) Windows Ease of Access
Start Server |l Windows Systermn 3
Stop Server % [E Camera
@ Uninstall | | Desktop

/& OneDrive

X PCsettings

Igl Photos

;_r Search

a Store

[nA 3anycka cny»k6bl Tam »e ecTb nporpamma «Start Server».

Ecnn npm 3anycke cny»x6bl npomn3soLuna ownbKa, ANA noucka
MPUYMHbI CleayeT 3araHyTb B XKypHan cooblleHuii cepeepa.

OH HaxoanTcA B noakaTanore pg_log Toro Kartanora, KOTopbiii 6bin
BbIOPaH Npu ycTaHOBKe A1 6a3 AaHHbIX (06bIYHO 3TO byaeT
C:\Program Files\PostgreSQL\9.6\pg_log). KypHan HacTpoeH
TakMm 06pa3om, 4To6bl 3aNmnChb NePUOANYECKN NepekKsioyanach

B HOBbIV paiin. HananTe akTyanbHbli dpaiin nnbo no fate
nocnefHero N3MeHeHus, NGO Mo UMEeHW, KOTOPOe COAEPXKNT AaTy

1 BpemaA nepeksiioyeHuns.
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EcTb HeCKONbKO BaXKHbIX KOHOVIYpPaLMOHHbIX $paiisioB, KOTOpble
onpefenaoT HacTPoiiku cepepa. OHK pacnonaratoTcs B KaTasnore
6a3 flaHHbIX. BaM He Hy>KHO VX U3MEHATb, UTOObI HayaTb 3HAKOMCTBO
¢ PostgreSQL, HO B peanbHOW paboTe OHU HeMpemMeHHO
noTpebytoTcs:

. postgresql.conf — OCHOBHOW KOHOUIypPaLMOHHBIN daiin,
cofepXKalymii 3HauYeHNA NapameTpoB cepBepa;

. pg_hba.conf — daiin, onpefenaowWwmii HACTPONKN JOCTYyMNa.
B Lenax 6e3onacHOCTM NO yMOMYaHMIO AOCTYN AOSIXKEH ObITb
nopTBepK/AEH NaposiemM 1 AOMYCKaeTCA TONbKO C JIOKaNbHOro
KoMMbloTepa.

3arnAHuTe B 3TN Gpaiinibl — OHU NPEKPACHO AOKYMEHTMPOBAHDI.

Tenepb Mbl FOTOBbI MOAKNOUUTLCA K 6a3e AaHHbIX 1 NONpoboBaTh
HeKoTopble KOMaH/bl 1 3anpocsl. MepexoguTe K pasaeny
«Mpobyem SQL» Ha c. 24.

Linux

YcTaHOBKa

Ecnu Bbl ncnonb3yete Linux, To ana YCTaHOBKU HEO6XO,C|I/IMO
NOAKMIOUNTb MAKETHbIN peI'IO3I/ITOpVII7I Hallen KOMNaHnn.

[nsa OC Debian (B HacTosLee BpeMs NOALEPKMBAOTCA BEpCUM
7 <Wheezy» 1 8 «Jessie») BbINONHUTe B TepMuHasne ciefyioLne
KOMaHApbl:

$ sudo apt-get install lsb-release

$ sudo sh -c 'echo "deb \
http://repo.postgrespro.ru/pgpro-9.6/debian \
$(1sb_release -cs) main" > \
/etc/apt/sources.list.d/posgrespro.list’
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[Ons OC Ubuntu (B HacTosWee Bpems NOALAEPKMBAIOTCSA BEPCUN
12.04 «Precise», 14.04 «Trusty», 16.04 «Xenial» n 16.10 «Yakkety»)
KOMaHfjbl HEMHOIO OT/INYAIOTCA:

$ sudo sh -c 'echo "deb \
http://repo.postgrespro.ru/pgpro-9.6/ubuntu \
$(1sb_release -cs) main" > \
/etc/apt/sources.list.d/posgrespro.list’

[anblue Bce 0AMHAKOBO AnA 06enx cuctem:
$ wget --quiet -0 - http://repo.postgrespro.ru/pgpro\

-9.6/keys/GPG-KEY-POSTGRESPRO-96 | sudo apt-key add -
$ sudo apt-get update

Mepep ycTaHOBKOW NpOBEpPbTE HACTPOWKIM NOKaNM3aLum:

$ locale

Ecnu Bbl NnaHnpyeTe XpaHUTb flaHHbIe Ha PYCCKOM A3blKe, 3HaYeHne
nepemeHHbIX LC_CTYPE 1 LC_COLLATE fonHo 6bITb paBHO
«ru_RU.UTF8» (3HauyeHne «en_US . UTF8» ToXe NOAXOAUT, HO MeHee
npeanoyTuTenbHO). MNpr HeE06XOANMOCTM YCTaHOBUTE

3TU NepeMeHHble:

$ export LC_CTYPE=ru_RU.UTF8
$ export LC_COLLATE=ru_RU.UTF8

Takxe y6enmTech, YTo B ONepaLMioOHHON CUCTEME YCTaHOBNIEHa
COOTBETCTBYIOLAA JIOKaNb:

$ locale -a | grep ru_RU
ru_RU.utfs8

Ecnu 3710 He Tak, creHepupynTe ee:

$ sudo locale-gen ru_RU.utf8
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Tenepb MOXHO MPUCTYNUTb K yCTaHOBKe. JUCTpuby VB BKiOHaeT
MHOTO pa3HbIX NAaKeTOB, HO AJA TOrO, YTO6bI HauaTb PaboTy,
[OCTaTOYHO OAHOIO OCHOBHOTO:

$ sudo apt-get install postgrespro-9.6

Kak Tonbko 3Ta komaHfa BbinonHutca, CYB/[] PostgreSQL 6yaet
YCTaHOBJ/EHa, 3anyLeHa U roToBa K pabote. YTo6bl NpoBeprTb 3TO,
BbIMOSIHUTE KOMaHAYy:

$ sudo -u postgres psql -c 'select now();'

Ecnu Bce npoAeNaHo yCnewHo, B OTBET Bbl AONIXHbI NONYYNTb
Tekyllee Bpems.

YnpaBneHue cny6011 1 ocCHoBHbie ¢paiinbl

Mpw ycTaHoBKe PostgreSQL Ha Ballell cucTeme aBTOMaTUYECKU Obint
Co3faH creuyanbHbii Nonb3oBaTenb postgres, Noa MeHeMm
KoToporo paboTaloT NpoLieccbl, 06cyuBatoLLme cepsep,

1 KOTOpOMy NpuHaanexaT Bce dannbl, oTHocAwmeca kK CYB/.
PostgreSQL 6yneT aBTOMaTMYECKM 3anycKaTbCA Npuv nepesarpyske
onepaLMoHHOW cncTembl. C HACTPOMKaMM MO YMOSTYaHMIO 3TO

He npobnema: ecnn Bbl He paboTaeTe € cepBepoM 6asbl JaHHbIX, OH
noTpe6nseT COBCEM HEMHOTO PeCYpPCOoB Ballel cuctembl. Ecnv Bbl
BCe-TaKW 3aXOTWTe OTKIIOUUTb aBTO3arnycK, BaM NpuaeTca
oTpefakTnposath dann
/etc/postgresql/9.6/main/start.conf.

YT06bl BpEMEHHO OCTAaHOBUTb CNyOy cepBepa 6a3 faHHbIX,
BbINOSIHUTE KOMAHAY:

$ service postgresql stop 9.6

3anycTuTb Cnyx0y cepBepa MOXHO KOMaHAOM:

$ service postgresql start 9.6
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Ecnu npm 3anycke cny6bl Mpor3oLusia own6Ka, s noucka
NMPWYMHBI CliefyeT NPOCMOTPETb XKYpPHan coobleHnin cepaepa,
KOTOPbIV HaxoanTcA B dane
/var/log/postgresql/postgresql-9.6-main.log.

MonHbIN cNucok KOMaHpj ynpasneHuna CJ'Iy)K60I7I MO>HO NONy4unTb,
BbIMONTHNB:

$ service postgresql

Bcs nHdpopmauus, KoTopas nonafgaeT B 6a3y JaHHbIX,
pacnonaraetcs B ¢painnoBoi CcTeMe B KaTanore
/var/lib/pgstgresql/9.6/main/ — ybeanTecsb, 4toy Bac
[OCTaTOYHO CBOOOAHOrO MeCTa, eC/in CobrpaeTech XPaHUTb MHOTO
[aHHbIX.

ECTb HECKOMbBKO BaXKHbIX KOHOUIypaLMoHHbIX $Gaiinos, KoTopble
onpeAensioT HaCTPOWKKM cepaepa. [N Hauana paboTbl Bam

He NPYAETCA UX U3MEHATDb, HO B HUX UMEET CMbIC/ 3arfAHYTb (OHK
npeKpacHO JOKYMEHTYPOBaHbI), MOTOMY YTO B AafibHENLLEM OHY
BaM HempemMeHHO NOoHaJo6ATCA:

. /etc/postgresql/9.6/main/postgresql.conf — OCHOBHOW
KOHOUrypaLmoHHbIN Gaiin, cogepkalinin 3HaueHus
napameTpoB cepeepa;

« /etc/postgresql/9.6/main/pg_hba.conf — ¢ain,
onpeaenaALWmin HaCTPOKM AocTyna. B uenax 6esonacHocTn
No yMON4YaHMIo AOCTYN pa3peLleH TOMbKO C JIOKanbHOro
KOMMbloTepa 1 ToNbKo AnA nonb3osatensa OC postgres.

Camoe BpeMs NMofKUNTLCA K 6a3e AaHHbIX 1 nonpobosaTb SQL
B fene.

23



Mpobyem SQL

MopknioueHne c nomolyblo psql

YTo6bl noakntounTbea K cepeepy CYB/] 1 BbIMONHUTD Kakne-nmbo
KOMaHzpl, TpebyeTcs nporpamma-KnueHT. B rnaBe «PostgreSQL
ONA NPUNOXKEHUA» Mbl ByfileM roBOPUTL O TOM, KaK MocbinaThb
3anpochbl U3 pa3HbiX A3bIKOB NPOrPamMMUPOBaHNA, a ceityac peyb
rnongeT o TepMUHANbHOM KiineHTe psql, paboTa ¢ KOTOpbIX
NMPOUCXOAUT UHTEPAKTMBHO B PEXKMME KOMAHLHOW CTPOKN.

K coxaneHuio, MHOrve HeOMGNNBAIOT KOMaHAHYO CTPOKY.
Mouemy ke MMeeT CMbICN HayUYUTbCA C Hell paboTaTb?

Bo-nepsbix, psql — cTaHAAPTHbIV KNUEHT, BXOAALMIA B Ntobyio
c6opky PostgreSQL, n nostomy oH Bcerga nog pykon. besycnosHo,
XOPOLLO MMETb HACTPOEHHY!O Nop, cebA cpeay, HO HET HUKAKoro
pe3oHa OKa3aTbCA 6€CMOMOLLHBIM B HE3HAKOMOM OKPY»KEHUN.

Bo-BTOPBIX, Psql AeiicTBUTENBHO YA06eH 1A NOBCeHEBHbIX 3aay
Nno aAgMUHUCTPUPOBaHMIO 6a3 JaHHbBIX, AN HANMCaHWs HEOONbLUNX
3anpoCoB 1 aBTOMATU3aLMN NPOLECCOB, HanNpuUMep,

ANA NePUOANYECKON YCTAaHOBKM M3MEHEeHWI NPOrpaMMHOro Koaa
Ha cepBep CYB[]. OH umeeT cO6CTBEHHbIE KOMaHZbl, MO3BONsAOLNE
COPUEHTUPOBATLCA B 06BEKTaX, XPaHALLMXCA B 6a3e AaHHbIX

1 yaobHo npeacTaBUTb HOPMaLUIo 13 TabnuL,.

Ho ecnu Bbl NpuBbIKNIN paboTaTb ¢ rpaduyeckmm
nosib30BaTeNbCKUMU HTEPdeicamu, NonpobyiiTe
pgAdmin3 — Mmbl eLle ynomsaHeM 3Ty Nporpammy
HUXe — 1nun Apyrve aHanornyHble NPoayKTbl:
wiki.postgresql.org/wiki/
Community_Guide_to_PostgreSQL_GUI_Tools

YTo6bl 3aMycTUTh psql, B cucteme Linux BbINonHmWTE KOMaHAy:

$ sudo -u postgres psql
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B Windows 3anyctute nporpammy «SQL Shell (psql)» 13 nanku mexto
«[MycK», KOTOPY!O Bbl YKa3anu Npu yCTaHOBKe:

Documentation
Reload Configuration
Restart Server

S0OL Shell (psql) [}
Start Server

7

B &

2T

Stop Server
Uninstall

& P

3

EEEEEEEE

Bokrlel

Administrative Tools
Maintenance
PostgreSQL 9.6 (X64)
Startup

Windows Accessories
Windows Ease of Access
Windows System
Camera

Desktop

OneDrive

PC settings

Photos

Search

Store

* v v v

B oTBeT Ha 3anpoc BBeAMTe Naponb Nosb3oBaTesna postgres,
KOTOPbIV Bbl yKa3anu npu yctaHoske PostgreSQL.

Monb3osatenu Windows MOryT CTONKHYTbCA C HEMPaBUIbHbIM

oTobpaxeHneMm pycckmx Byks B TepMuHane. Ecnu BmecTto 6yKB Bbl

BUAMTE 3aKOPIOYKM, CAENaNTe ABe Bewm:

1. 3aKpoliTe OKHO TepMUHana 1 oTpeaakTupynTe pain

«SQL Shell (psql)» — po6aBbTe B HEFO NEPBON CTPOKON

KOMaHay:
chcp 1251

2. CHoBa 3anycTtuTe psql U B CBOMCTBAX OKHA M3MeHUTe WpudT

¢ pactpoBoro Ha TrueType (06bluHO «Lucida Console»).
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B utore n B ogHoOW, 1 B Apyroi onepaLuoHHON cucTeme Bbl yBUAUTE
OfIMHaKoBOe NpurnalleHne postgres=#. «Postgres» 3gecb — umsa
6a3bl JaHHbIX, K KOTOPOI Bbl ceyac noaknoueHbl. OavH cepsep
PostgreSQL moeT ogHOBpeMeHHO 06C/yKM1BaTb HECKOMbKO 6a3
AaHHbIX, HO OAHOBPEMEHHO Bbl paboTaeTe TONbKO C OAHON U3 HNX.

Llanbme Mbl 6y,[1€M npuBoANTb HEKOTOPbIE KOMaHAbl. BBOﬂI/ITe
TOJIbKO TO, YTO BblAeNEeHO KNPHbIM LIJpVId)TOM; npurnaiueHune n oTeeTt
CNCTEMDbI Ha KOMaHAY npuBeAeHbl NCKNIOYNTENbHO ANA y,El06CTBa.

ba3a gaHHbIX

[aBaite co3gagum HOBYIO 6a3y AaHHbIX C MMeHeM test. BbinoniHuTe:

postgres=# CREATE DATABASE test;
CREATE DATABASE

He 3abyabTe Mo TOUKY C 3aNATON B KOHLIE KOMaHAbl — MoKa
PostgreSQL He yBMAWT 3TOT 3TOT CUMBOJ1, OH BYAET CUUTaTh, YTO Bbl
npopoKaeTe BBOA (TaK UTO KOMaHZy MOXHO pa3bnTb Ha HECKOJbKO
CTPOK).

Tenepb NepeKoUNMCA Ha CO3AaHHyto 6asy:

postgres=# \c test

You are now connected to database "test" as user
"postgres".

test=#

Kak Bbl BUANUTE, NpUrialeHne CMeHUNoCh Ha test=#.

KomaHpa, KOTopyto Mbl TONbKO YTO BBENK, He noxoxa Ha SQL — oHa
HauMHaeTCs ¢ 06paTHON KOCOW YepTbl. Tak BbIMMAZAT CreymanbHble
KOMaHJbl, KOTOpble MOHUMAET ToNbKOo psql (Mo3Tomy, ecniv y Bac
OTKpbIT pgAdmin unu gpyroe rpaduyeckoe cpecTBo, Nponyckante
BCe, UTO HAUMHAETCA Ha KOCYI0 YepTy, UM NOMbITaNTeCh HaNTU
aHanor).
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KomaHg qul AOBOJIbHO MHOIO 1 C HEKOTOPbIMU N3 HUX Mbl
MO3HAaKOMUMCA Yy Tb MO3Xe, a NOJIHBIV CANCOK C KpaTknm
OnncaHnem MOXHO NMoy4unTb NPAMO cenvac:

test=# \?

MockonbKy cnpaBoyYHas nHGopmMaL A JOBOSIbHa 06bEMHa, OHa
6yneT nokasaHa C MOMOLLbIO HACTPOEHHO B OnepaLoHHON
cMcTemMe KOMaHfbl-nenakepa; o6bluHO 3TO more wnu less.

Ta6bnuubi

B penaunoHHbix CYB[] aaHHble NpeAcTaBnAlTCA B BUuae mabauy.
3aronoBokK TabnuLbl onpegenaeT cmosbysl; CO6CTBEHHO fJaHHble
pacrnonaralTca B cmpokax. [laHHble He ynopafoUeHbl (B 4aCTHOCTH,
Henb3A nonaraTbCA Ha TO, YTO CTPOKM XPaHATCA B TOM NOPAAKE,

B KOTOPOM OHW J06aBRANNCH B Tabnuuly).

[nAa Kaxgoro cTonbua ycTaHaBNMBaeTCA Mun OaHHbIX, @ 3HaYeHWs
COOTBETCTBYIOLLMX MOJIEN CTPOK JOMKHbI YAOBNETBOPATL 3TUM
Tnam. PostgreSQL pacrnonaraet 60/bLWMM YMCIIOM BCTPOEHHbIX
TWUMNOB AaHHbIX (MOMHbINA CANCOK:
postgrespro.ru/doc/datatype.html) E. E
1 BO3MOXHOCTAMU [/151 CO3AAHNA HOBbIX, iy
HO Mbl OFPAHNYMMCA BCEFO HECKONbKMMU:

. integer — uenble YnCna; Elﬁ-
. text — TeKcToBble CTPOKM;

. boolean — fOrMYECKWN TUM, MPUHMMAIOWMI 3HAYEHNA true
(nctnHa) nnu false (NOXb).

MomMnmo 06bIUHbIX 3Haquvu7|, onpefenAemMblX TUNOM AaHHbIX, none
MOXeT UMeTb HeonpeaeneHHoe 3Ha4yeHue null — ero MOXHO
paccmaTpmBaTb Kak «3Ha4yeHne HeN3BECTHO» UK «3HaYeHne

He 3a]aHO».

27



[aBanTe co3gaavm TabnuLy AUCUMMIIVH, YATaeMblx B BY3e:

test=# CREATE TABLE courses(
test(# c_no text PRIMARY KEY,
test(# title text,

test(# hours integer

test(# );

CREATE TABLE

O6paTtnTe BHUMaHMNeE, Kak MeHsAeTcA npurnaweHune psql: 3To
MOLCKAa3Ka, YTO BBOJ KOMaH/bl MPOAOIXKAETCSA Ha HOBOW CTPOKe.
(B panbHelwem ansa yao6cTea Mbl He 6yaem ay6nmpoBatb
npurnaweHne Ha KaXKaomn CTpokKe.)

B 37O KOMaHAe Mbl onpeaennu, YTo Tabsmua C UMEHeEM courses
6yfieT COCTOATb 13 TPeX CTONOLIOB: C_NO — TEKCTOBbIN HOMEP KypCa,
title — Ha3BaHMe Kypca, 1 hours — Liefioe YMco NeKUMOHHbIX
4yacos.

Kpome cTon6L0B 11 TMNOB AaHHbIX, Mbl MOXXEM ONpeAenTb
orpaH/NYeHnA LenoCcTHOCTY, KoTopble 6yAyT aBTOMaTN4eCKu
nposepATbca — CYB[] He ponycTnT noasneHue B 6ase
HeKOPPEKTHbIX JaHHbIX. B Hallem npumepe mbl fobasunm
orpaHuyeHvie primary key ana ctonbua c_no, KOTOpoe roBopuT
0 TOM, YTO 3HaUYeHVA B 3TOM CTON6LIE [OMKHbI ObITb
YHVKaNbHbIMY, @ HeornpeAeneHHble 3HaueHnA He
ponyckatotca. Takol ctonbew, MOXHO 1CMOIb30BaTh
AJ151 TOro, UToObl OTNINYNTL OAHY CTPOKY B TabnuLe ot
Apyrux. MosHbINA CNUCOK OrpaHnyeHnin LLeNOCTHOCTU: E
postgrespro.ru/doc/ddl-constraints.html.

TOUHbIV CYUHTAKCKC KOMaHfbl create table MOXHO MOCMOTPETb
B AOKYMeHTaLum, nnbo nonpocuTb CnpaBKy Npsamo B psql:

test=# \help create table

TakadA cnpaBKa ecTb Mo Kaxaon KomaHze SQL, a nofiHbI cCNcok
KOMaH[, NIerko nosyymTb ¢ nomMoLlbto \help 6e3 napameTpos.
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HanonHeHune Tabnuy

[o6aBym B CO3AaHHYI0 TabNLYy HECKONIbKO CTPOK:

test=# INSERT INTO courses(c_no, title, hours)
VALUES ('CS301', 'Ba3bl AaHHbX', 30),

('CS305', 'CeTu 3BM', 60);
INSERT 0 2

Ecnu Bam TpebyeTca maccoBas 3arpy3Ka faHHbIX
13 BHELUHEero NCTOYHMKa, KoMaHaa insert —
He NyyLunii BbIGOP; MOCMOTPUTE Ha creluanbHo
npeAHa3sHayYeHHyo AN1A 3TOro KOMaHzy copy:
postgrespro.ru/doc/sql-copy.html.

[nA ganbHenwWyx NpYMepoB Ham NoTpebyeTcs ele ABe TabnuLbl:
CTYAEHTbI U 3K3aMeHbl. [1nA Kax[oro cTyaeHTa Mbl byaeM XpaHuUTb
€ro UM 1 rof, NOCTyneHns; naeHTMGLMPOBaTbCA OH OyaeT
UYMCNIOBbIM HOMEPOM CTyieHUYEeCKoro buneta.

test=# CREATE TABLE students(
s_id integer PRIMARY KEY,
name text,
start_year integer
)
CREATE TABLE
test=# INSERT INTO students(s_id, name, start_year)
VALUES (1451, 'AHHa', 2014),
(1432, 'BukTop', 2014),
(1556, 'Huua', 2015);
INSERT 0 3

JK3ameH COAEePXKUT OLEHKY, MONTyYEHHYI0 CTYAEHTOM NO HeKOTOpOVI
ancuunnunHe. Taknm o6pa30M, CTYAEeHTbl U ANCUUNNNHDBI CBA3aHbI
ApYyr C APYroM OTHOLWEHNEM KMHOTME KO MHOTM»: OONH CTYAEHT
MOXeT cjaBaTb 3K3aMeHbl MO MHOTMM ANCUNNINHAM, a 3K3aMeH

no ofHoOW AncCUMnINHe MOryT cAaBaTb MHOIO CTYAEHTOB.
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3anucob B Tabnue 3K3aMeHOB NAEHTUOULMPYETCS COBOKYMHOCTbIO
VMEHU CTyfeHTa N HoMepa Kypca. Takoe orpaHuyeHvie
LIeNOCTHOCTW, OTHOCALLEE Cpasy K HECKONbKIM cTonbuam,
onpegensaeTcs ¢ noMowbio Gppasbl constraint:

test=# CREATE TABLE exams(
s_id integer REFERENCES students(s_id),
c_no text REFERENCES courses(c_no),
score integer,
CONSTRAINT pk PRIMARY KEY(s_id, c_no)

)i
CREATE TABLE

Kpome Toro, ¢ nomoLlpbio dpasbl references Mbl onpegenvnv asa
OrpaHNYEHNA CCbITOYHON LLENOCTHOCTY, Ha3blBaeMble BHEWHUMU
KoYamu. Takne Koym NoKasblBatoT, YTO 3HaUEHWA B OfHOM
Tabnuue cceialomca Ha CTPOKHM B fipyron Tabnuue. Tenepb

npw nobbix fenctauax CYB 6yaet npoBepATb, UTO BCe
ngeHTudmKaTopbl s_id, yka3aHHble B TabnuLe 3K3aMeHOB,
COOTBETCTBYIOT peasibHbIM CTyfeHTaMm (TO eCTb 3anuncsam B Tabnuue
CTYAEHTOB), @ HOMepa C_Nno — peasibHbiM Kypcam. Takum obpasom,
6yfeT NCKIoYeHa BO3MOXHOCTb OLEHNTb HECYLLECTBYIOLLETO
CTyAeHTa UM NOCTaBMTb OLIEHKY MO HecyLlecTByoLeln
AUCLUMIIVHE — HEe3aBNCUMO OT [elCTBMUIA NoNib3oBaTena

WM BO3MO>KHbIX OLUIMOOK B MPUNOXKEHUN.

MocTaBuMm Hawwmm CTyAeHTaM HECKOJIbKO OLIEHOK:

test=# INSERT INTO exams(s_id, c_no, score)
VALUES (1451, 'CS301', 5),

(1556, 'Cs301', 5),

(1451, 'Cs3e5', 5),

(1432, 'CS305', 4);
INSERT 0 4
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Bbi6bopKa gaHHbIX

MpocTble 3anpochbl

YTeHue faHHbIX 13 TabnuL BbINOHAETCA onepaTtopom select.
Hanpumep, BbiBegem ABa ctonbua 13 Tabnuupbl courses:

test=# SELECT title AS course_title, hours
FROM courses;

course_title | hours
Ba3bl gaHHbIX | 30
CeTun 3BM | 60
(2 rows)

KOHCTpyKUMA as MO3BOMIAET NepenMeHoBaTb ctonbeL, ecim 3To
Heo6xoAMMOo. YTo6bl BbIBECTY BCE CTONGLbI, JOCTATOYHO YKa3aTb
CYMBOJI 3BE3[0UKU:

test=# SELECT * FROM courses;

c_no | title | hours
CS301 | Ba3sbl gaHHbIX | 30
CS305 | CeTn 3BM | 60
(2 rows)

B pe3ynbTrpytoLen BbIGOPKe Mbl MOXXEM MOYUNTb HECKOSIbKO
OLVHAKOBbIX CTPOK. [laXke ecsin BCe CTPOKM Oblnv PasnmnyHbl

B MCXOZHOW Tabnuue, Ly6nmnKaTbl MOTyT NOABUTLCS, €C/V BbIBOAATCA
He Bce cTonbUbl:

test=# SELECT start_year FROM students;

start_year
2014
2014
2015
(3 rows)
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YTo6bI BIOPATL BCE pas/iudHble rofja NocTynnieHus, nocne select
Hapo pobaBuTb cnoBo distinct:

test=# SELECT DISTINCT start_year FROM students;

start_year
2014
2015

(2 rows)

MNogpobHee cMOTpUTE B AOKYMEHTALUN:
postgrespro.ru/doc/sql-select.html#SQL-DISTINCT
Boobue nocne cnosa select MOXHO yKa3blBaTb He TONbKO
cTonbubl, HO 1 Ntobble BbipaXkeHKA. A ecnin He yKasaTb ¢pa3y from,
TO pe3ynbTUpyloLan Tabnuua byaeTt cofepxaTb OfHY CTPOKY.
Hanpumep:

test=# SELECT 2+2 AS result;

result

O6bI4HO Npu BbIGOPKE AaHHbIX TPeBYETCA MONYYNTb He BCE CTPOKY,
a TOMNbKO YAOB/IETBOPSAIOLIME KAKOMY-NINGO ycroBuio. Takoe yciiosue
dunbTpaumm 3anmcoiBaeTcA Bo ¢ppase where:

test=# SELECT * FROM courses WHERE hours > 45;

c_no | title | hours
CS305 | CeTu 3BM | 60
(1 row)

YcnoBume fOMKHO MMETb NIOrMuyecKnii Tun. Hanpumep, oHO MoXeT
cofiepaTb OTHOWEHWA =, <> (UK =), >, >=, <, <=; MOXeT
06beuHATL 6oniee NPOCTbIE YCII0BMUA C MOMOLLbIO TIOTMYECKUX
onepauyuii and, or, not 1 KpyrbiX CKOHOK — Kak B OObIYHbIX A3blKax
NpPOrpamMMypPOBaHNS.
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TOHKWIn MOMEHT NpefCcTaBnAeT coboii HeonpeaeneHHoe 3HaueHne
null. B pe3ynbTupytoLlyio Tabnuiy nornaaatoT TONbKO Te CTPOKU,
ANA KOTOPbIX YCI0BYE GUALTPALIMN NCTUHHO; €CNIN XKe 3HaueHne
JIOXKHO WU He onpedesieHo, CTPOKa oTOpacbiBaeTcs.

Yutute:

. pesynbTaT CpaBHeHUs Yero-nmbo
C HEoMnpeAeneHHbIM 3HaueHnem
He onpepenex;

. pe3ynbTaT NOrnyecKkmnx onepauymn
C HeonpepaeneHHbIM 3HayeHnem
KaK NpaBusio He onpegeneH
(nckntoueHua: true or null = true,
false and null = false);

. [NA NPOBEPKM ONpefeseHHOCTH
3HaYeHWA NCNONb3YTCA CneLnanbHble
OTHowWeHMa is null (is not null)
n is distinct from
(is not distinct from), a Takxe
6blBaeT yo6HO BOCNONb30BaTbCA
dyHKUMelt coalesce.

MoapobHee cMOTpUTE B AOKYMEHTaLN:
postgrespro.ru/doc/functions-comparison.html

CoepguHeHua

[PaMOTHO CNPOeKTMPOBaHHas 6a3a JaHHbIX He COAePXKNT
M36bITOYHBIX AaHHbIX. Hanpumep, Tabnunua 3K3aMeHOB He JOMmKHa
copepxaTtb UMA CTyAEHTa, MOTOMY YTO ero MOXHO HaliTV B ApYroi
Tabnuue No Homepy CTyAeHUYecKoro buneta.

Moatomy AnA nonyyeHna Bcex HEOOXOAMMbIX 3HaUEHWIA B 3anpoce
4acTo NPVXOANTCA COEOUHAMb AAHHBIE N3 HECKOMBKMX Tabnuu,
nepeyncnasn nx umeHa Bo ¢ppase from:
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test=# SELECT * FROM courses, exams;

c_no | title | hours | s_id | c_no | score
CS301 | Basbl gaHHbIX | 30 | 1451 | CS301 | 5
CS305 | CeTn 3BM | 60 | 1451 | CS301 | 5
CS301 | Ba3bl gaHHbIX | 30 | 1556 | CS301 | 5
CS305 | CeTn 3BM | 60 | 1556 | CS301 | 5
CS301 | Basbl gaHHbIX | 30 | 1451 | CS305 | 5
CS305 | CeTn 3BM | 60 | 1451 | CS305 | 5
CS301 | Basbl gaHHbIX | 30 | 1432 | CS305 | 4
CS305 | CeTn 3BM | 60 | 1432 | CS305 | 4
(8 rows)

To, YTO y Hac NONyYNNOCh, Ha3blBaeTCA NPAMbIM UV AEKAPTOBbIM
npovi3BefeHnem TabnmL — K KXo CTPOKE OfHOMN Tabnuubl
[06aBNAETCA KaXas CTpoKa gpyrof.

Kak npaBusno, 6onee nonesHbii U copgepKaTenbHbli pe3ynbrat
MOXHO MONYyYnTb, yKasas BO ppa3e where ycrnoBue coejUHeHuA.
Monyurm oLeHKM No BCem AUCLMMAMHAM, COMOCTaBNAA KypCbl

C TeMU 3K3aMeHaMui, KOTOPbIe MPOBOAMINCH MMEHHO MO JaHHOMY

Kypcy:
test=# SELECT courses.title, exams.s_id, exams.score

FROM courses, exams
WHERE courses.c_no = exams.c_no;

title | s_id | score
Ba3bl gaHHbIX | 1451 | 5
Ba3bl faHHbIX | 1556 | 5
CeTn 3BM | 1451 | 5
CeTn 3BM | 1432 | 4
(4 rows)

3anpocbl MOXHO GOPMYNUPOBaTb 1 B APYTOM BUAE, yKa3blBas
COeAVHEHNA C MOMOLLbIO KNloUeBOro cfioBa join. Boiegem
CTYAEHTOB 1 MX OLEeHKM no Kypcy «CeTn DBM»:
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test=# SELECT students.name, exams.score
FROM students
JOIN exams

ON students.s_id = exams.s_id

AND exams.c_no = 'CS305';

name | score
________ R
AHHa | 5
BukTop | 4
(2 rows)

C Toukm 3peHus CYBJ] 06e popmbl SKBMBANEHTHbI, TaK YTO MOXHO
MCNonb30BaTb TOT CNOCO6, KOTOPbIV NpeAcTaBiAeTcA 6onee
HarnAgHbLIM.

TOT NPMMep MOKa3bIBAET, YTO B PE3ysIbTaT HE BKIIOYAOTCA CTPOKM
MCXO[HON TabnuLibl, A1 KOTOPbIX He HALLIOCh Napbl B ApYron
Tabnuue: XOTA YCI0BME HANOXKEHO Ha ANCLUMNIVHBI, HO NPY 3TOM
UCKITIOYAIOTCA 1 CTYAEHTbI, KOTOPbIE HE CAABav 9K3aMeH Mo JaHHOM
avcumnavHe. Ytobbl B BbIGOPKY Nonany Bce CTyAeHTbl, He3aBUCMMO
OT TOrO, CAABaNV OHU SK3aMeH UK HeT, Hafo UCMOMb30BaTb
onepauyio BHELLHErO COeANHEHNS:

test=# SELECT students.name, exams.score
FROM students
LEFT JOIN exams

ON students.s_id = exams.s_id

AND exams.c_no = 'CS305';

name | score
________ b
AHHa | 5
BukTop | 4
HuHa |
(3 rows)

B 3TOoM npumepe B pe3ynbtaT 4062BNAIOTCA CTPOKM U3 NeBOW
Tabnmubl (MO3TOMyY onepaums HasbiBaeTca left join), 4nA KOTOPbIX
He HalWIoCh Napbl B Npasoli. Mpu 3Tom ana cton6uos npasom
Tabnu1Lbl BO3BPALLAOTCA HeONpPeAeNieHHble 3HaYeHus.
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Ycnosus Bo ppase where NPYMEHAIOTCA K Y>Ke FOTOBOMY pe3ysbTaTy
COeAVIHEHUIA, MO3TOMY, eC/i BbIHECTU OrpaHUYeHne Ha ANCLUMINHDI
13 yCnoBuA coeiuHeHns, HiHa He nonageT B BbIGOPKY — Beab

AJ1l Hee exams . C_No He onpefesneH:

test=# SELECT students.name, exams.score
FROM students

LEFT JOIN exams ON students.s_id = exams.s_id
WHERE exams.c_no = 'CS305';

name | score
________ R
AHHa | 5
BukTop | 4
(2 rows)

He cTouT onacatbca coeauHeHn. 1o 06blYHas 1 eCTeCTBEHHas
ana penaunoHHbix CYB[ onepauua, ny PostgreSQL nmeetca uenbin
apceHan 3GpEKTUBHbBIX MEXAHN3MOB AN ee
BbINOJSIHEHMA. He coeguHsANTe AaHHble

B NPWIOXEHNM, AOBEPbTE 3Ty paboTy cepsepy
6a3 JaHHbIX — OH MPEKPACHO C Hel CnpaBnAeTca.

MNogpobHee cMOTpUTE B AOKYMEHTALUN:
postgrespro.ru/doc/sql-select.html#SQL-FROM

MNMop3anpochbl

Onepatop select popmupyeT TabnuLy, Kotopas (Kak Mbl yxKe
BUAENN) MOXeT ObiTb BbiBe[jleHa B KauecTBe pe3ysnbTaTa, a MOXeT
6bITb MCNONb30BaHa B APYron KOHCTPYKLMK A3bika SQL B no6om
MecTe, rfie Mo CMbIC/y MOXeT HaXxoANTbCA Tabnuua. Takan
BJIOXKEHHaA KoMaHAa select, 3aK/Il0UYeHHas B Kpyriible CKOOKY,
Ha3blBaeTCA N003aNPOCOM.

Ecnn noasanpoc Bo3BpallaeT ofHy CTPOKY 1 OAWH cTonbeLl, ero
MOXHO 1CMONb30BaTb Kak 06bIYHOE CKaNIAPHOE BblpaXKeHMe:
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test=# SELECT name,
(SELECT score
FROM exams
WHERE exams.s_id = students.s_id
AND exams.c_no = 'CS305')
FROM students;

name | score
________ b
AHHa | 5
BukTop | 4
HuHa |
(3 rows)

Ecnun noasanpoc, ncnonb3oBaHHbIN B CNMCKe BblpaXkeHni select,
He COLEPXKUT HY OQHON CTPOKM, BO3BPALLAETCA HeonpeaeneHHoe
3HauyeHue (Kak B mocnefHeln CTpoKe pesynbTrata npuMepa).

Takune ckanapHble NoA3anpoCcbl MOXHO UCMOJb30BaTb U B YCIIOBUAX
¢dunbTpayum. Monyunm Bce 3K3amMeHbl, KOTOpble CaBanu CTYAEHTHI,
noctynuswwme nocne 2014 roga:

test=# SELECT *
FROM exams
WHERE (SELECT start_year
FROM students
WHERE students.s_id = exams.s_id) > 2014;

s_id | c_no | score
1556 | CS301 | 5
(1 row)

B SQL moxxHO GopMynMpoBaTh YCIIOBUA 1 Ha MOA3aNpPocChl,
BO3BpaALLAIOLLie NPOU3BOSIbHOE KONMYECTBO CTPOK. [1N1A 3TOro
CyLLeCTBYET HECKOSbKO KOHCTPYKLIWIA, OfiHa U3 KOTOPbIX —
OTHOLLEHVE in — NPOBEpPAET, COAEPXKUTCA TN 3HaUYeHMe B Tabnuue,
BO3BpaLLAeMOI1 NOA3aNPOCOM.
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BbiBeieM CTyAEHTOB, MONYUMBLUMX OLIEHKM MO YKa3aHHOMY Kypcy:

test=# SELECT name, start_year
FROM students
WHERE s_id in (SELECT s_id
FROM exams
WHERE c_no = 'CS305');

name | start_year
AHHa | 2014
BukTop | 2014
(2 rows)

BapuriaHTOM sAiBAAETCA OTHOLIEHME not in, BO3BpallaloLee
NPOTUBOMONOXHbI pe3ynbTat. Hanpumep, CNMCOK CTyAEHTOB,
NOJyUMBLUYVX TOSIBKO OT/INUYHBIE OLLEHKM (TO €CTb HE MOYUMBLUNX
6onee HN3KNE OLEHKN):

test=# SELECT name, start_year
FROM students
WHERE s_id NOT IN (SELECT s_id
FROM exams
WHERE score < 5);

name | start_year
AHHa | 2014
HuHa | 2015
(2 rows)

[pyras BO3MOXHOCTb — MpeAnKar exists, NPOBEPSIOLMIA, UTO
noA3anpoc BO3BpaTu XoTs 6bl 04HY CTPOKY. C ero momMoLbio
MOXHO 3amu1caTh NpeAblgyLi 3anpoc B APYrom Buge:

test=# SELECT name, start_year

FROM students

WHERE NOT EXISTS (SELECT s_id
FROM exams
WHERE exams.s_id = students.s_id
AND score < 5);
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MNogpobHee cMOTpUTE B AOKYMEHTALMN:
postgrespro.ru/doc/functions-subquery.html

B npumepax Bbille Mbl yTOUHANM UMeHa CTON6L0B
Ha3BaHVAMYM TabnuL, 4Tobbl N36eXKaTb
HEeo[HO3HAYHOCTW. IHOraa 3TOro HeJOCTaToOYHO.
Hanpumep, B 3anpoce ofHa v Ta »e Tabnvua MOXeT y4acTBOBaTb
[Ba pa3a, Uy BMeCTo Tabnuupbl B NpesnoxeHnn from Mmbl MOXeM
MCNonb30BaTb 6e3bIMAHHbIN Nof3anpoc. B 3Tux cnyyasx nocne
noA3anpoca MOXHO yKa3aTb MPOK3BOJIbHOE MMA, KOTOpoe
Ha3sblBaeTcsi nceg0oHumom (alias). MceBAOHVIMbI MOXHO
NCMNOMb30BaTh U A48 06bIYHbIX TabNL,.

MmeHa CTYAEHTOB U NX OLEHKN NOo npegmeTty «ba3bl gaHHbIX»:

test=# SELECT s.name, ce.score
FROM students s
JOIN (SELECT exams.*
FROM courses, exams
WHERE courses.c_no = exams.c_no
AND courses.title = 'Ba3b jaHHbX') ce
ON s.s_id = ce.s_id;

name | score

______ b
AHHa | 5
HuHa | 5
(2 rows)

3pecb s — NCeBAOHNM TabnuLbl, a ce — MCeBAOHNM NMOA3anpoca.
MceBAOHUMbI 0ObIYHO BbIOUPAIOT Tak, YTOObI OHY ObITN KOPOTKUMMU,
HO OCTaBasSINCb MOHATHbLIMU.

TOT »e 3anpoc MOXHO 3anucaTb n 6e3 noA3anpocos, Hanpumep, Tak:

test=# SELECT s.name, e.score

FROM students s, courses c, exams e
WHERE c.c_no = e.c_no

AND c.title = 'Ba3sb jaHHbIX'

AND s.s_id = e.s_id;
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CopTnpoBKa

Kak y>ke roBopunoch, filaHHble B Tabnnuax He yropafoYeHbl,

HO YacTo 6bIBaeT BaXKHO MONYUUTb CTPOKM pe3ynbTaTa B CTPOro
onpepaeneHHoMm nopagke. [1na 3Toro CNonb3yeTca npeaioxeHne
order by CO CMMCKOM BblpaXeHUM, MO KOTOPbIM HAA0 BbIMNOMHUTb
COPTUPOBKY. Mocne Kaxx[oro BbipakeHUsA (Knoya COPTUPOBKI)
MOXHO YKa3aTb HafpaB/ieH1e: asc — Mo BO3pacTaHuto (3ToT
NopAAOK UCMONb3YyeTCA MO yMONYaHMIo) nn desc — no ybbiBaHMIO.

test=# SELECT * FROM exams
ORDER BY score, s_id, c_no DESC;

s_id | c_no | score
1432 | CS305 | 4
1451 | CS305 | 5
1451 | CS301 | 5
1556 | CS301 | 5
(4 rows)

3[ecb CTPOKM ynopaaoueHbl CHauana no BO3pacTaHMio OLEHKM,
ANA COBNaAAIOLWMX OLEHOK — M0 BO3pacTaHUI0 HoMepa
CTyAeHYecKoro 6uneTa, a Npy COBMaAeHNM NepBbIX ABYX Kioyen —
o y6bIBaHMIO HOMepa Kypca.

Onepauyio COPTUPOBKU NMEET CMbIC/T BbIMOJTHATD
B KOHL|E 3aMpoca HeMocpeaCTBEHHO nepes
noslyyeHneMm pesynbTaTta; B NofA3anpocax oHa
06bIYHO BeccmbICNEHHa.

MNoppobHee cMOTpUTE B AOKYMEHTaLMN:
postgrespro.ru/doc/sql-select.html#SQL-ORDERBY

MpynnupoBka

Mpw rpynnupoBKe B OfHOW CTPOKe pe3ysibTaTa pa3mellaeTca
3HaYeHve, BbIYMCIIEHHOE Ha OCHOBAHMM fJaHHbIX HECKOMbKMX CTPOK
NCXOAHbIX TabnuL. BmecTe ¢ rpynnuMpoBKON NCMONb3ytoT
azpezamHele hyHKyuu. Hanpumep, BbiBefiem obLiee KonmyecTso
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NPOBEAEHHbIX SK3aMEHOB, KONMYECTBO CAABABLUVX UX CTYAEHTOB
1 cpepHuii 6ann:

test=# SELECT count(*), count(distinct s_id),
avg(score)
FROM exams;

count | count avg

!
| 4.75600000000000000

4 | 3
(1 row)
AHanormuHyo MHGOPMaLIMIO MOXKHO MOyYnTb B Pa3buBke
Nno HOMepam KypCoB C MOMOLLbIO NpeasioxXeHus group by,
B KOTOPOM YKa3blBaOTCA KIOUN rpynnnpoBKu:

test=# SELECT c_no, count(*), count(DISTINCT s_id),
avg(score)

FROM exams

GROUP BY c_no;

c_no | count | count | avg

CS301 | 2 | 2 | 5.0000000000000000
CS305 | 2 | 2 | 4.5000000000000000
(2 rows)

MonHbIN CNCOK arperaTHbIX GYHKLMNIA:
postgrespro.ru/doc/functions-aggregate.html.

B 3anpocax, ncnonb3yowmx rpynnmpoBKy, MOXeT
BO3HUKHYTb HEOOXOANMOCTb OTGUNBTPOBATL CTPOKM
Ha OCHOBaHWVM pe3y/bTaToB arpernpoBaHus. Takue
YCNOBMA MOXHO 3afjaTb B NpeanoxeHun having.
OTnnune ot where COCTOMT B TOM, YTO ycnoBusA where
NPUMEHSIIOTCA [0 rPYNMUPOBKM (B HAX MOXKHO MCMOJb30BaTh
cTonbLbl UCXOAHBIX TabNUL), a ycnoBua having — nocne
rPYNNMPOBKHY (M B HUX MOXKHO TaKKe NCMOoJIb30BaTb CTONOLIbI
Tabnuvubl-pesynbTaTa).
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Bbibepem nmeHa CTyAEHTOB, MOMYUMBLUMX GOJlee OfHO NATEPKM
no nobomy npeamery:

test=# SELECT students.name
FROM students, exams

WHERE students.s_id = exams.s_id AND exams.score = 5
GROUP BY students.name
HAVING count(*) > 1;

MNoppobHee cMOTpUTE B AOKYMEHTALN:
postgrespro.ru/doc/sql-select.html#SQL-GROUPBY

U3meHeHue n yAaneHne AaHHbIX

M3meHeHMe AaHHbIX B TabnviLe BbINOHAET onepaTtop update,

B KOTOPOM YKa3blBaloTCA HOBblE 3HAUEHMs NoJeit AfiA CTPOK,
onpegensembix NpeanoxeHmem where (TakuM e, KaK B onepatope
select).

Hanpumep, yBenmumim uncno nekyMoHHbIX YacoB AiA Kypca
«ba3bl flaHHbIX» B Ba pa3a:

test=# UPDATE courses
SET hours = hours*2
WHERE c_no = 'CS301';
UPDATE 1

MNoppobHee cMOTpPUTE B AOKYMEHTALN:
postgrespro.ru/doc/sql-update.html

Onepatop delete yaanser Us ykasaHHo TabnuLbl CTPOKM,
onpepensemble Bce TeM e NpefnoxeHuem where:

test=# DELETE FROM exams WHERE score < 5;
DELETE 1
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MNoppobHee cMOTpUTE B AOKYMEHTALN:
postgrespro.ru/doc/sql-delete.html

TpaH3akuyuun

[laBaiiTe HEMHOTO pacLUVMPKM Hally CXeMy AaHHbIX U pacnpefenum
CTYA€eHTOB Mo rpynnam. Mpwv 3Tom noTpebyem, 4Tobbl y Kaxaon
rpynnbl B 06A3aTenbHOM nopagke 6bin ctapocTa. [ina sToro
cospagum Tabnuuy rpynn:

test=# CREATE TABLE groups(
g_no text PRIMARY KEY,
headman integer NOT NULL REFERENCES students(s_id)

)i
CREATE TABLE

3pecb Mbl MUCMONb30BaNy orpaHvyeHune LUenocTHOCTN not null,
KOTOpPOE 3anpelaeT HeonpeaeneHHble 3Ha4YeHnA.

Tenepb B Tabnuue CTyAEHTOB HaM HEOOXOAMMO eLle OfHO none —
HOMep rpynmbl, — O KOTOPbIM Mbl He MOZAYManu Npu Co3aaHnm.

K cuacTblo, B yKe CyLecTByIOLLyO TabiuLy MOXHO 06aBUTb HOBbIV
cTonbew;:

test=# ALTER TABLE students ADD g_no text
REFERENCES groups(g_no);
ALTER TABLE

C nomoLbio KoMaHapl psql Bceraa MoXXHO MOCMOTPETb, Kakue nosns
onpegeneHbl B Tabnuue:

test=# \d students
Table "public.students"

Column | Type | Modifiers
s_id | integer | not null
name | text |
start_year | integer

| text |

g_no
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Tak»Ke MOXXHO BCMOMHUTb, Kakne BOO6U.[€ Y Hac eCTb Ta6J'II/IL|,bIZ

test=# \d

List of relations
Schema | Name | Type | Owner
public | courses | table | postgres
public | exams | table | postgres
public | groups | table | postgres
public | students | table | postgres
(4 rows)

Co3zpapgum Tenepb rpynny «A-101» 1 MOMeCTVM B Hee BCex
CTY[AEHTOB, a CTapOCTOl caenaem AHHy.

TyT BO3HUKaeT 3aTpygHeHne. C OAHON CTOPOHbI, Mbl HE MOXeM
co3paTb rpynmny, He yKasaB CTapoCTy. A C APYroii, Kak Mbl MOXeM
Ha3HaunTb AHHY CTapOCTOW, eCNIN OHa eLLe He BXOAUT B rpynny?
370 nNpriBeno 6bl K TOMy, UTo B 6a3e AaHHbIX HEKOTOPOE Bpems
(nycTb 1 HEGOMbLLIOE) HAXOAMINCD Obl IOTMYECKN HEKOPPEKTHbIE,
HecornacoBaHHbIe flaHHble.

Mb! CTOSIKHYNIUCD C TEM, YTO ABE OMepauUmi HAAO COBEPLINTbL
OAHOBPEMEHHO, MOTOMY YTO HI OfHA U3 HUX HE NMEET CMbIC/A

6e3 gpyroii. Takvie onepawmu, COCTaBNALME HEAENNMYIO eAVHNLY
paboTbl, Ha3bIBAKTCA MPAH3AKyued.

HauHem TpaH3akuuio:

test=# BEGIN;
BEGIN

3atem Jo6aBUM rpynny BMeCTe CO CTapOCTON, CMOMb30BaB 3anpoc
B KOMaHze A06aBneHys CTPOK:

test=# INSERT INTO groups(g_no, headman)
SELECT 'A-101', s_id

FROM students

WHERE name = 'AHHa';

INSERT 0 1
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OTKpoWTe Tenepb HOBOE OKHO TEPMUHAJIA U 3aryCTUTe eLe OfuH
npouecc psql: 310 6yaeT ceaHc, paboTatowmin napannenbHo
C NepBbIM.

YBUAUT NN OH HaluW M3MeHeHVA (4TOObI He 3amnyTaTbCA, KOMaHAbl
BTOPOro ceaHca Mbl 6yfiemM NoKasbiBaTb C OTCTYNom)?

postgres=# \c test

You are now connected to database "test" as
user "postgres".

test=# SELECT * FROM groups;

g_no | headman

(0 rows)

HeT, He yBNANWT, BeAb TpaH3aKLUKMA eLle He 3aBeplueHa.
Tenepb nepesefeM BCeX CTYAEHTOB B CO3AaHHYI0 rpynny:
test=# UPDATE students

SET g_no = 'A-101';
UPDATE 3

M cHoBa BTOpOW CeaHC BUANT COrNacoBaHHble faHHbIe, aKTyaJibHble

Ha Ha4dano eule He OKOHYEHHOM TPaH3akuumn:

test=# SELECT * FROM students;

s_id | name | start_year | g_no
1451 | AHHa | 2014 |
1432 | BukToOp | 2014 |
1556 | HuHa | 2015 |

(3 rows)

A Tenepb 3aBepLIMM TPaH3aKLWIO, 3adUKCPOBAB N3MEHEHNA:

test=# COMMIT;
COMMIT
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M ToNbKO B 3TOT MOMEHT BTOPOMY CeaHCy CTaHOBATCS AOCTYMHbI
BCe U3MeHeHUA, CAeNaHHble B TPaH3aKLUuK, Kak 6yaTo oHu
NosABUINCb O4HOMOMEHTHO:

test=# SELECT * FROM groups;

g_no | headman
A-101 | 1451
(1 row)

test=# SELECT * FROM students;

s_id | name | start_year | g_no
1451 | AHHa | 2014 | A-101
1432 | BukTop | 2014 | A-101
1556 | HuHa | 2015 | A-101
(3 rows)

CYB[] rapaHT/pyeT BbINOIHEHNE HECKOSbKMX BaXKHbIX CBONCTB.

Bo-nepsbix, TpaH3aKLKs 160 BbIMOMHAETCA LENMKOM (KaK B Hallem
npumMepe), 6o He BbiNosHAETCA coBceM. Ecnin 6bl B ogHOM

13 KOMaHf Npomn3oLusa owmnbKa, Uiy Mbl camu npepsany 6ol
TpaH3aKLMio KOMaHZo rollback, To 6a3a faHHbIX ocTanach Obl

B TOM COCTOSAIHWM, B KOTOPOM OHa 6blf1a 0 KOMaHAbl begin.

OTO CBOWCTBO Ha3bIBaeTCA AMOMApHOCMbIO.

Bo-BTOpBbIX, KOrga GUKCMPYIOTCA N3MEHEHNA TPAH3aKL MK, BCe
OrpaHNyYeHNA LLeNOCTHOCTM AOMKHbI ObITb BbIMOIHEHDI, Haye
TpaH3aKuua npepbiBaeTcs. Takum 06pa3om, B Hauane TpaH3akuum
[aHHble HaXOAATCA B COMNTaCOBaHHOM COCTOSHUW, U1 B KOHLIe CBOEN
paboTbl TPaH3aKLMA OCTaBIAET NX COMNIAaCOBaHHbIMM; 3TO CBONCTBO
TaK 1 Ha3blBAETCA — C02/1aCO8AHHOCMb.

B-TpeTbux, Kak Mbl ybemnuncb Ha npymMepe, Apyrve nonb3osBatenmn
HUKOrAa He YBUAAT HECOrNacoBaHHble AaHHble, KOTopble
TpaH3aKums elle He 3apuKcmpoBasna. 3To CBOMNCTBO Ha3blBaeTCA
usonayued; 3a cyet ero cobnioaeHna CYB[ cnocobHa napannenbHo
obcnyxmBaTtb MHOro ceaHcoB. OcobeHHocTblo PostgreSQL aAsnsetcs
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OYeHb 3¢¢EKTVIBHaFI peann3sauma n3onAaunn: HeCKOJ1IbKO CceaHCOB
MOryT OAHOBPEMEHHO YMUTATb N USMEHATb jaHHbIE, HEe 6J'IOKVIpyH
Apyr gpyra. BJ'IOKI/IpOBKa BO3HMKaET TOJIbKO Npn ogHOBPEMEHHOM
N3MeHEeHUN OHHOVI V1 TON e CTPOKM ABYMA pa3HbIMU npoueccamn.

W B-ueTBepTbIX, rapaHTNPYEeTCA 00/12084HOCMb: 3aPUKCMPOBaHHbIe
[aHHbIE He MPOoMafyT Aaxe B Cylydyae c60s (KOHeUYHO, Npu

NPaBUIIbHbIX HACTPOWKAX 1 PEryaspHOM BbINOMHEHUN PEe3ePBHOIO
KOMMpoBaHus).

DTO KpaliHe nonesHble CBONCTBA, 6e3 KOTOPbIX
HEeBO3MOXHO NpefCTaBUTb cebe PenALMOHHYI0
cucTemMy ynpasrieHusi 6azamu JaHHbIX.

MoppobHee o TpaH3aKUMAX:
postgrespro.ru/doc/tutorial-transactions.html
(v ewe 6onee noapobHoO: postgrespro.ru/doc/mvcc.html).
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MNone3Hble KomaHAb! psql

\? CnpaBka no komaHgam psq|l.

\h Cnpaska no SQL: cnncok AOCTYNHbIX KOMaHA
WSIN CUHTaKCUC KOHKPETHOW KOMaHAbI.

\X MepeknioyaeT 06bIYHbIN TAaGNNYHbIN BbIBOA
(cTON6UBI 1 CTPOKM) Ha PaCLUNPEHHDbIN
(kaXkablii cToNnGeL, Ha OTAENIbHOW CTPOKe)
1 06paTtHO. YR06HO AnsA NPOCMOTPa HECKOMbKUX
CWNPOKMX» CTPOK.

\1 Cnncok 6a3 gaHHbIX.

\du Cnuncok nonb3oBarenei.

\dt Cnuncok Tabnuu,.

\di CnnCOK MHAEKCOB.

\dv Cnuncok npepcTaBneHunin.

\df Cnmncok GyHKUMA.

\dn Cnncok cxem.

\dx CnnCOK yCTaHOBJIEHHbIX PacLUMPEHNIA.
\dp Cnucok npusunerui.

\d ums Moapo6Has HPopMaLMA MO KOHKPETHOMY OOBEKTY.
\d+ ums Ewe 6onee nogpobHasa nHdopmaumsa

MO KOHKpeTHOMY 06'beKTy.

\timing on [loka3biBaTb BpeMs BbIMONHEHNS ONepaTopOB.
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3akno4yeHune

KoHeuHo, Mbl ycrenu ocBeTUTb TONbKO Masyto TOMKY TOFO, UTO
HeobxoAnMmo 3HaTb 0 CYB[], HO Haeemcs, UTo Bbl yOeaUInCh:
HauaTb ncnonb3osaTb PostgreSQL coBcem HeTpyaHO. A3bik SQL
nossonaet GopMynnpoBaTb 3anpPOChl CAMON Pa3HOW CIOKHOCTH,

a PostgreSQL npepocTaBnaeT KaueCTBEHHYI0 NOAAEPKKY CTaHAapTa
1 3ddeKTUBHYIO peanusauuto. Mpobyite, sKcnepuMmeHTUpYynTe!

W ewwe ogHa BaxkHaA KomaHaa psql: 4ns Toro, YTobbl 3aBepLUNTD
ceaHc paboTbl, HabepuTte

test=# \q
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JemMoHCcTpaynoHHas
6a3a faHHbIX

OnucaHwune
O6wan nipopmauumsa

YTo6bl ABUraTbCA AANbLUE U YUUTHCA NMUCATb GOSIEE CIOXKHbIE
3anpochbl, Ham NoHagobuTcA 6onee cepbesHasn 6a3a AaHHbIX —
He TpU TabnuLpbl, a LeNblX BOCEMb, — U HaMOJIHEHKE ee AaHHbIMU.
Cxema Takoli 6a3bl JaHHbIX M306paxkeHa B BUAE AvarpamMmmbl
«CYLIHOCTb-CBA3U» Ha CNieflyioLLeli CTpaHuLe.

B kauecTBe npeAMeTHO 061aCTV Mbl BbIGPAsV aBranepeBo3Ku:
6yzem cumTaTh, UTO peyb MAET O Halleli (NoKa ewye
HecyLecTBytoLLeN) aBnakomnaHuu. Tem, KTo XoTA 6bl pa3 netan

Ha camorneTax, 3Ta 0651acTb AOMXKHa ObITb MOHATHA; B I06OM Cllyyae
Mbl Ce4ac Bce 06bACHMM. XOUeTC OTMETUTD, YTO C OAHOMN CTOPOHbI
Mbl CTapanncb CAenaTb CXeMy faHHbIX Kak MOXHO NpolLue,

He 3arpoMOXXAasi ee MHOrOUNCIIEHHbIMY AeTansMU, @ C APYron —
He CIMLWKOM NPOCTOW, YTO6bl Ha HE MOXHO 6bISI0 TPEHNPOBATHLCA
nycaTb MHTEPECHbIE U OCMbIC/IEHHbIE 3anPOChI.

/ITaK, OCHOBHOW CYLLIHOCTbIO 34€eCh ABNAETCA 6pOHUPOBAHUE
(bookings).

B 0fjHO 6pOHUPOBaHNE MOXKHO BKJTIOUUTL HECKOJTbKO MAaCCaXknpoB,
KaX[JOMy 13 KOTOPbIX BbINWCbIBAETCA OTAENbHbIN 6ustem (tickets).
Kak TakoBOW naccaxup He ABNAETCA OTAENbHOM CYLHOCTbIO:

[NA NPOCTOTbl MOXXHO CYMTaTb, YTO BCE MACCAXKUPbI YHUKANbHbI.
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Bunet BKnoyaeT ofnH unm HeckonbKo nepesiemos (ticket_flights).
HeckonbKko nepeneToB MOryT BK/IOUYATbCA B OUNIET B HECKONbKNX
cnyyasx:

1. HeT npamoro peiica, coefUHAIOLEro NYHKTbl OTNPaBieHna
1 Ha3HaueHuA (noneT C nepecapkamu);

2. B3aT 6unet «Tyaa n o6paTHoO.

B cxeme [AaHHbIX HET XXeCTKOro OrpaHnuYeHns, Ho NpeanonaraeTcs,
4TO BCE OBUNETHI B OAHOM BPOHMPOBAHUN UMEIOT OANHAKOBbBIN
Habop nepeneTos.

Kaxgbin petic (flights) cnegyet n3 ogHoro asponopma (airports)
B ApYrow. Peicbl C OfHM HOMEPOM UMEIOT OVNHAKOBbIE NMYHKTbI
BbIIETA M HAa3HaueHus, HO ByAyT OTINYATLCA [aTOW OTNpPaBIeHNA

Mpu perncTpaumm Ha peiic Nnaccaxxmpy BblAAETCA NOCAOOYHBIL
mavioH (boarding_passes), B KOTOPOM YKa3aHO MecTo B camosieTe.
Maccaknup MOXET 3aperncTpupoBaThCs TONbKO Ha TOT peiic,
KOTOpBbI eCTb Y Hero B bunete. KombrHauma peica n mecta

B CAMOJIeTE JOMKHA ObITb YHVKaNbHOW, YTOObI HE OMYCTUTDb Bblaady
[BYX NMOCAf0UYHbIX TaIOHOB HA OAHO MECTO.

KonnuecTtso mecm (seats) B camoneTe 1 UX pacrnpegeneHue

Mo Knaccam 06CyKMBAHWA 3aBUCMT OT MOZENV camosiema
(aircrafts), BbinonHaAwWwero peiic. Mpeanonaraetcs, 4To Kaxaan
MOgesb VIMEET TOJIbKO OfiHY KOMIMOHOBKY casioHa. Cxema JaHHbIX

HE KOHTPOJIMPYET, UTO MECTa B NOCAAOUHbIX TaJIOHAX COOTBETCTBYIOT
MMEIOLLMMCSA B CaMorieTe.

[lanee mMbl NOAPOGHO OMKMLIEM Kaxayto 13 Tabnunu, a Takke
[OMNONHNTENbHbIE NpefcTaBneHnsa 1 GyHKUun. TouHoe
onpegeneHue No6oi TabnuLibl, BKNOYas TUMbl AaHHbIX U ONUCaHne
CTONG6LOB, Bbl BCETAA MOXETE MOMTyUnTb KOMaHAoM \d+.
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bpoHupoBaHune

HamepeBascb BOCMoNb30BaTbCA yCIyraMu Halleln aBrakomnaHuu,
naccaxup 3apaHee (book_date, makcrmym 3a mecsiy o penca)
6poHMpyeT HeobxoarMble 6uneTbl. BpoHnpoBaHue
naeHTnduLUmpyetca ceorm Homepom (book_ref, wectnsHauHas
KOMOVHaums 6yKB 1 LMdp).

Mone total_amount xpaHut 06u.|y|o CTOVNMOCTb BKJTKOUYEHHbIX
B 6POHMpPOBaHE NepPeeToB BCeX NacCaXnpoB.

bunert

Brinet umeet yHuKanbHbIn Homep (ticket_no), coctoAwmin ns 13
undp.

Bunet copepxunT naeHTudrKaTop naccaxmpa (passenger_id) —
HOMep [OKYMEHTa, YOCTOBEPAIOLLErO JIMYHOCTb, — a TakKe ero
bamunuio 1 umsa (passenger_name) 1 KOHTaKTHYt0 MHbOPMaLio
(contact_date).

3ameTnMm, YTo HU1 MﬂeHTM¢MKaT0p naccaxxunpa, H1 UMA He ABNAIOTCA
NOCTOAHHBIMK (MOXHO MOMEHATb nacnopT, MOXKHO CMEHUTb
¢aMI/U'IVI|O). |_|03TOMy OAHO3Ha4HO HanTn BCe GuneTbl OJHOro n Toro
e naccaxknmpa HEBO3MOXKHO. ﬂﬂﬂ NPOCTOTbl MOXKHO CYNTATb, YTO BCE
naccaxmpbl yHUKanbHbI.

Mepenet

MepeneT coefmHAET BUNET C PENCOM N UAEHTUGULMPYETCA ABYMS
MX HOMepamu.

[ns Kaxgoro nepesneTa yKasblBalOTCA ero CTOMMOCTb (amount)

1 Knacc o6cnyxmsaHus (fare_conditions).

Penc

EcTecTBeHHbIN KoY TabnyLbl pencoB COCTOWT 13 ABYX Nonen —

Homepa peiica (flight_no) n gatbl oTnpasnexns
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(scheduled_departure). Yto6bl caenaTb BHELLHME KIIOYM Ha 3Ty
Tabnmuy KoMMaKTHee, B KauecTBe NePBUYHOIO NCMOMb3yeTca
cypporatHbii Kniou (flight_id).

Pelic Bcerga coegnHAeT ABe TOUKN — a3pONopTbl BblieTa
(departure_airport) n npnbbiTuaA (arrival_airport). Takoe noHaATue,
KaK «peic c nepecasikamu» OTCYTCTBYET: eC/i U3 OJHOrOo aspornopTa
[0 [pyroro HeT MPAMOro peiica, B 6uneT NpocTo BKYaloTCA
HECKOJIbKO HEOOXOAUMbIX PENCOB.

Y KaXk[oro peiica ecTb 3aniaHMpPOBaHHbIE JaTa U BPeMs BblieTa
(scheduled_departure) n npubbitua (scheduled_arrival). PeanbHble
Bpems BbiieTa (actual_departure) n npubbiTua (actual_arrival)
MOTYT OTNINYATLCA: OObIYHO He CUIIbHO, HO MHOTAA 1 Ha HECKOMbKO
YacoB, eC/IN PENC 3afiePXKaH.

CraTyc peiica (status) moxeT NpUHMMaTb OJHO 13 CleayoLnX
3HaYeHUn:

* Scheduled
Peiic poctyneH ana 6poHMpoBaHUA. TO NPONCXOAUT 3a MecsL}
[0 NNIaHOBOM AaTbl BbINETa; O 3TOr0 3anuch O peiice
He cyuiecTByeT B 6a3e fAaHHbIX.

e OnTime
Peiic goctyneH ana permctpaunu (3a CyTKu A0 NIaHOBOMN AaTbl
BbINIETA) U HE 3afiepPXKaH.

» Delayed
Pelic focTyneH ana pernctpaumm (3a CyTkn O NNaHOBOW faTbl
Bbl/sIETa), HO 3afePKaH.

e Departed
CaMoneT yKe BbISIETEN 1 HAXOAQUTCS B BO3AYXE.

* Arrived
Camonet npurbbin B MYHKT Ha3HAYEHWS.

e Cancelled
Pelic oTmeHeH.
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AsponopTt

A3ponopT MAEHTUPULMPYETCA TPEXOYKBEHHBIM KOAOM
(airport_code) n nmeet Ha3BaHue (airport_name).

HassaHue ropopa (city) ykasbiBaeTca Kak aTprbyT asponopTa;
OTAENbHON CYLWHOCTM AN1A Hero He npegycmoTpeHo. HassaHve
MOXHO VCMONb30BaThb A TOro, YTOObI ONpefenvTb a3PoNopPThI
opHoro ropopa. Takxke yka3sbiBaetca lwupoTa (longitude), gonrota
(latitude) n yacoso nosc (timezone).

MocagouHbIN TaNOH

Mpw pernctpauunn Ha penc, KOTopasa BO3MOXHa 3a CYyTK/ JO
NNaHOBOW faTbl OTNPAaB/IEHMA, NACCAXKMPY BblAAeTCA MOCAAOUHbIN
TanoH. OH nAeHTUPMLMNPYETCA TaK e, KaK 1 NnepeneT — HOMepom
6uneTa n HOMepoMm pelica.

MocapoyHbIM TaNloHaM NPYCBaKBAOTCA NOCeA0BaTe/IbHble HOMEepPa
(boarding_no) B nopsaake pernctpauuy naccakMpoB Ha peic (3Tot
HoMep OyfeT yHMKaNbHbIM TOSIbKO B Npefenax AaHHOro pelnca).

B nocapoyHoM TanoHe ykasbiBaeTca HOMep MecTa (seat_no).

Camonert

Kaxgas mogenb BO3LyLIHOMO CyiHa aeHTUdMUMpyeTcs CBOUM
Tpex3HauyHbIM KogoMm (aircraft_code). YKasbiBaeTcs Tak»ke Ha3BaHUe
mogzenu (model) n MakcumanbHasa fanbHOCTb NoneTa B KUIOMeTpax
(range).

MecTo

MecTa onpepensaloT cxeMy canoHa Kaxzon mogenu. Kaxxgoe mecto
onpegenAeTca CBOUM HOMEPOM (seat_no) 1 MMeeT 3aKpensieHHbI
3a HUM Knacc obcnyxunBaHus (fare_conditions) — Economy,
Comfort unm Business.
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MNpepctaBneHne ana pencos

Hap tabnuuet flights cosgaHo npencrasnexue flights_y,
cofepallee [OMOHUTENbHYIO UHGOPMALMIO:

*  pacwnpoBKy AaHHbIX 06 asponopTe BbleTa
(departure_airport, departure_airport_name, departure_city),

*  pacwndpoBKy faHHbIX 06 asponopTe NpubbITUA (arrival_airport,
arrival_airport_name, arrival_city),

*  MecTHOe Bpems BblieTa (scheduled_departure_local,
actual_departure_local),

e MecTHoe Bpemsa nNpubbiTus (scheduled_arrival_local,
actual_arrival_local),

e npogonxuTtenbHocTb nosneta (scheduled_duration,
actual_duration).

MNpencraBneHne gna mapLipyToB

Tabnvua pecoB COAEPKUT N3ObITOYHOCTb: N3 Hee MOXHO 6blo Obl
BbIAENNTb NHPOPMALIMIO O MapLLpyTe (HOMep pelica, a3ponopThl
OTMPaBNEHNA N Ha3HAYEHNA), He 3aBUCALLYIO OT KOHKPETHbIX JaT
pewcos.

VIMeHHO Takas nHbOpPMaLWs 1 COCTABAAET MAaTEPUAIN30BAHHOE
npegcTasneHue routes.

OyHKuMA now

[llemoHCTpaLoHHas 6a3a COAEPXKNT BPEMEHHOW «Cpe3» faHHbIX —
TaK, Kak OyZiTO B HEKOTOPbI MOMEHT Oblna cfienaHa pesepBHas
KONUA peanbHOM cucTembl. Hanpumep, ecnn HEKOTOpPbIN peinc
nmeet ctatyc Departed, 3T0 03HauaeT, YTO B MOMEHT pe3epBHOro
KOMMPOBAHUA CAMOJIET BblfIeTes U HAXOAWIICA B BO3AyXe.

Mo3nuua «cpesa» coxpaHeHa B pyHKLUMU bookings . now. Ei moxHO
NoJsib30BaTbCA B 3aMpocax Tam, rae B 0ObIYHOW XKN3HU
ncnonb3oBanach 66l GyHKLMA now.
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Kpome Toro, 3HaueHue 310l GYHKLUM OnpefenseT BepCuio
AEMOHCTPaLMOHHON 6a3bl AaHHbIX. AKTyanbHasA BEPCUA Ha MOMEHT
NOAroTOBKM 3TOrO BbiMycKa KHUrn — ot 13.10.2016.

YcTaHOBKaA

YcTaHOBKa € canTa

ba3a gaHHbIx AOCTYMHa B TPEX BEPCUAX, KOTOPbIE OT/INYAOTCA
TONbKO 06EMOM AaHHbIX:

e demo_small.zip — Hebonblias, AaHHbIE NO MONeTam 3a OAUH
mecsay (21 Mb, pasmep b} 265 Mb),

e demo_medium.zip — cpefHAA, faHHble NO NoneTam 3a Tpu
mecaua (62 Mb, pasmep b} 666 Mb),

e demo_big.zip — 6onblian, AaHHbIE NO MOsieTaMm 3a rog
(232 MB, pa3mep b1 2502 Mb).

He6onblan 6a3a roanTca Ais TOro, YTo6bl TPEHNPOBATLCA NUCaTh
3anpochbl, U NPY 3TOM He 3aliMeT MHOIo MecTa Ha Ancke. Ecnm xe Bbl
XOTUTe MOrpy3nTbCA B BOMPOCHI ONTUMI3aLMK, BbibeprTe 6OSbLUYIO
6a3y, uTobbl Cpasy MOHATb, Kak BeAyT cebs 3anpochl Ha 60MbLINX
ob6bemax AaHHbIX.

Daiinbl cofepkaT IOrMUYecKyto pe3epBHYIo Konuio 6a3bl «demoy,
co3paHHyto ytunuton pg_dump. Vimente B BUAY, UTO €CNIN Y BacC yxKe
cyujecTByeT 6a3a flaHHbIX «demo», oHa byfeT yfaneHa 1 cosaaHa
3aHOBO MPU BOCCTaHOBJMIEHWM U3 pe3epBHOI Konuw. Bnagenbuem
6a3bl «demo» cTaHeT TOT nonb3osatenb CYB/, nog KoTopbim
BbIMOJHANOCH BOCCTAHOBNEHME.

YT106bI YCTAaHOBUTbL AEMOHCTPALMOHHYI0 6a3y AaHHbIX B Linux,
CKavaiTe oaviH 13 Gpalnos, NpeaBapuTeNIbHO NePeKTIoUNBLINCDH
Ha nonb3oBatensa postgres. Hanpumep, ansa 6a3bl He6oNbLWOro
pa3mepa:

$ sudo su - postgres
$ wget https://edu.postgrespro.ru/demo_small.zip
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3aTem BbINosnHuUTE KOMaHAay:

$ zcat demo_small.zip | psql

B cncteme Windows ckauaiite dann
https://edu.postgrespro.ru/demo_small.zip
nobbIM BE6-6pay3epom, ABAKAbI KIMKHUTE Ha HEM, YTOObI OTKPbITb
apxwB, 1 ckonupyiite dann demo_small.sql B KaTanor
C:\Program Files\PostgreSQL\9.6

3atem 3anyctuTe psql (Apnbik «SQL Shell (psql)») n BeinonHuTe
KomaHay:

postgres# \i demo_small.sql

(Ecnun daiin He ByneT HallfeH, NpoBepbTe CBOMCTBO «Start in»
ApnbIKa.)

Mpumepbl 3anpocos

I'Iapa CJ10B O CXeme

Tenepb, Korga ycTaHOBKa BbIMOJHEHA, 3anycTuTe psql v
MOAKNIOUNTECH K AEMOHCTPALVIOHHO 6a3e:

postgres=# \c demo

You are now connected to database "demo" as user
"postgres".

demo=#

Bce nHTepecyowme Hac 06beKTbl HaxoaATcA B cxeme bookings. 3To
O3HauaeT, YTo MMeHa Tabnuu, NpefcTaBieHnii n GyHKUWIA Hapo
npeABapATb YKasaHUEM CXEMbI, IHauye OHW He ByayT HalfeHbl:

demo=# select * from aircrafts;
ERROR: relation "aircrafts" does not exist

LINE 1: select * from aircrafts;
N
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demo=# select * from bookings.aircrafts;

aircraft_code model range
773 Boeing 777-300 11100
763 Boeing 767-300 7900
SuU9 Sukhoi SuperJet-100 3000

| |
| |
| |
320 | Airbus A320-200 | 5700
| |
| |
| |
| |
| |

321 Airbus A321-200 5600
319 Airbus A319-100 6700
733 Boeing 737-300 4200
CN1 Cessna 208 Caravan 1200
CR2 Bombardier CRJ-200 2700
(9 rows)

YTo6bl He MPUXOAMNNOCH KaXAbl Pa3 yKasbiBaTb MMA CXEMb,
yCTaHOBUWTE NapameTp search_path cnegytowmm obpasom:

demo=# set search_path = bookings, public;

SET

Mocne sToro Bce TabnuLbl 1 NpeAcTaBeHna 6yayT AOCTYMHbI
Mo UMeHMN.

OpHako ana pyHKUMM bookings . now Bce paBHO HEO6XOAMMO
YKa3blBaTb CXeMy, UTOObI OTINYATL ee OT CTaHAAPTHON GYHKLMN
now:

demo=# select bookings.now();

now

2016-10-13 17:00:00+03
(1 row)

MonpobHee Npo ynpasieHre cxeMamm:
postgrespro.ru/doc/ddl-schemas.html

1 PO YCTaHOBKY KOHOUIYypaLMOHHbIX MapamMeTpoB:
postgrespro.ru/doc/config-setting.html
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MpocTbie 3anpocbl

Huxxe Mbl NOKaXkem HeKOTopble MPUMepb 3ajay Ha
€MOHCTPaLVOHHOW cxeme. BoNbLIMHCTBO 13 HUX NMpUBEAEHbI
BMecTe C peLeHUAMM, OCTalNbHble NpeanaraeTca pewmnTb
CaMOCTOATENBHO.

3apaua. Kto neten nosasuepa peicom Mocksa (SVO) —
HoBocnbupck (OVB) Ha mecTe 1A, 1 Korga oH 3abpoHnpoBan
cBou 6unet?

SELECT t.passenger_name,
b.book_date
FROM bookings b
JOIN tickets t
ON t.book_ref = b.book_ref
JOIN boarding_passes bp
ON bp.ticket_no = t.ticket_no
JOIN flights f
ON f.flight_id = bp.flight_id
WHERE f.departure_airport = 'SvVO'
AND f.arrival_airport = 'OVB'
AND f.scheduled_departure::date =
bookings.now()::date - INTERVAL '2 day'
AND bp.seat_no = '1A';

«[o3aByepa» oTcunTbIBaeTCA OT booking. now, a He OT TekyLyen
fartbl.

3apaua. CKOSIbKO MeCT OCTaNIOCh He3aHATbIMK BYepa
Ha pence PG0404?

PewieHue. 3agauy MOXHO peLlnTb HECKOMbKNMU Cnocobamu.
[MepBblii BApUAHT NCMONb3YeT KOHCTPYKLMIO Not exists, YUToObl
onpeaennTb MecTa, Ha KOTopble HeT MOCafOUHbIX TaNIOHOB:
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SELECT count(*)
FROM flights f
JOIN seats s
ON s.aircraft_code = f.aircraft_code
WHERE f.flight_no = 'PG0404'
AND f.scheduled_departure::date =
bookings.now()::date - INTERVAL 'l day'
AND NOT EXISTS (
SELECT NULL
FROM boarding_passes bp
WHERE bp.flight_id = f.flight_id
AND bp.seat_no = s.seat_no

)i
BTOpOIZ BapnaHT NCnonb3yeT onepaunio BbIYNTaHNA MHOXeCTB:

SELECT count(*)
FROM  (
SELECT s.seat_no
FROM seats s
WHERE s.aircraft_code = (
SELECT aircraft_code
FROM flights
WHERE flight_no = 'PG0404'
AND scheduled_departure::date =
bookings.now()::date - INTERVAL 'l day'
)
EXCEPT
SELECT bp.seat_no
FROM boarding_passes bp
WHERE bp.flight_id = (
SELECT flight_id
FROM  flights
WHERE flight_no = 'PG0404'
AND scheduled_departure::date =
bookings.now()::date - INTERVAL '1 day'
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Kakoi BapnaHT NCrnosib3oBaTb, BO MHOIOM 3aBUCUT OT JINYHbIX
npennhoeHMM. Heo6xonmmo TONIbKO YYUNTbIBATb, YTO BbINOJSIHATLCA
TaKune 3anpochbl 6y,D,yT NO-pasHOMY, TaK YTO eCJ1N BaXHa
npon3BOAUTENNIbHOCTDb, TO UMEET CMbIC ﬂOFIpO6OBaTb oba.

3apaya. Ha Kakvx MapLupyTax npou3oLLmn camble ASinTeNbHble
3afepXKu pelricos? BoiBeguTe CNMCOK N3 AECATU «TNAEPOBY.

PeweHne. B 3anpoce Hago YUnTbIBaTh TONIbKO pencbl, KoTopble yxe
Bblietenu:

SELECT f.flight_no,
f.scheduled_departure,
f.actual _departure,
f.actual_departure - f.scheduled_departure
AS delay

FROM flights f

WHERE f.actual_departure IS NOT NULL

ORDER BY f.actual_departure - f.scheduled_departure
DESC

LIMIT 10;

ArperatHble GyHKLMN

3apauva. KakoBa MVHMManbHasA 1 MakcmanbHas
NPOACIKUTENBHOCTb NoJeTa ANA KaXXAoro 13 BO3MOXHbIX PencoB
13 Mocksbl B CaHKT-[eTepbypr, 1 CKONbKO pa3 BbIIET pelica 6bin
3apepiaH bonblue, Yem Ha yac?
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PeweHue. 3gecb yno6HO BOCMONb30BaTLCA FOTOBBIM
npepctasneHuem flights_v, utobbl He BbINUCbIBaTb COeAUHEHMS
Tabnuy. B 3anpoce yunTbiBaeM TONbKO Y>Ke BbIMOSIHEHHbIE PENChI.

SELECT  f.flight_no,
scheduled_duration,
min(actual_duration),
max(actual_duration),
sum(CASE
WHEN f.actual_departure >
f.scheduled_departure +
INTERVAL '1 hour'
THEN 1 ELSE O
END) delays

FROM flights_v f
WHERE f.departure_city = 'MockBa'
AND f.arrival _city = 'CaHkT-lMeTepbypr'
AND f.status = 'Arrived'
GROUP BY f.flight_no,
f.scheduled_duration;

3apayua. Haigute cambix JUCLINANHUPOBAHHbIX MacCaXnpoB
KOTOpble 3apervcTprpoBaNnCh Ha BCE Peicbl MepBbIMU. YuTnTe
TOJNIbKO TeX MaccakKnpoB, KOTOpble COBepLUanyt MHMYM [iBa peiica.

PeweHue. Vcnonb3yem TOT $paKT, YTo HOMEPa NOCafOUHbIX TaJlOHOB
BbIAlOTCA B NOpAfKe perncrpauum.

SELECT  t.passenger_name,

t.ticket_no
FROM tickets t

JOIN boarding_passes bp

ON bp.ticket_no = t.ticket_no

GROUP BY t.passenger_name,

t.ticket_no
HAVING max(bp.boarding_no) = 1
AND count(*) > 1;
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3apaua. CKONbKO YesioBek OblBaeT BKIOYEHO B OLHO
6poHMpoBaHue?

PeweHune. CHayana nocuntaem KOIM4YECTBO YeSIOBEK B KaXKAOM
6POHMPOBaHUY, @ 3aTeM KOJIMYECTBO BPOHMPOBaHWIA ANA KaXAoro
KonmuyecTBa Yenosek.

SELECT tt.cnt,
count(*)
FROM (
SELECT t.book_ref,
count(*) cnt

FROM tickets t
GROUP BY t.book_ref
) tt

GROUP BY tt.cnt
ORDER BY tt.cnt;

OKOHHble GyHKLMM

3agaua. [1ns kaxxaoro 6uneTa BbiBeguTe BXOAALME B HEFO
nepeneTbl BMECTE C 3aMacoM BPEMEHU Ha NepecaaKky Ha ciegytouunia
peiic. OrpaHnybTe BbIGOPKY TeMU GrneTamm, KoTopble Gbinn
3a6pOHMPOBaHbI Hefeso Ha3ag.

PewieHue. YTobbl He 06palLaTbCA K OAHUM 1 TeM Xe JaHHbIM fiBa
pa3a, yao6HO BOCMONb30BaTbCA GYHKLMOHANIOM OKOHHbIX QYHKLMINA.

SELECT tf.ticket_no,
f.departure_airport,
f.arrival_airport,
f.scheduled_arrival,
lead(f.scheduled_departure) OVER w
AS next_departure,
lead(f.scheduled_departure) OVER w -
f.scheduled_arrival AS gap
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FROM  bookings b
JOIN tickets t
ON t.book_ref = b.book_ref
JOIN ticket_flights tf
ON tf.ticket_no = t.ticket_no
JOIN flights f
ON tf.flight_id = f.flight_id
WHERE b.book_date =
bookings.now()::date - INTERVAL '7 day'
WINDOW w AS (PARTITION BY tf.ticket_no
ORDER BY f.scheduled_departure);

[nApA B pe3ynbTaThl 3anpoca, MOXHO 06paTUTb BHUMaHUe, 4To
3arac BpeMeHU B HEKOTOPbIX CllyYasx COCTaBAET HECKONIbKO AHEN.
Kak npasuno, 31o 6uneTbl, B3ATble TyAa 1 06paTHO, TO €CTb Mbl
BUAVM YK€ He BpeMs NepecafKy, a Bpems HaXxoXAeHWs B NyHKTe
Ha3sHaueHuA. Micnonb3ys pelueHvie 3agaun B pasgene «MaccuBbi»
HI>Ke, MOXKHO Y4ecTb 3TOT GpaKT B 3anpoce.

3apaya. Kakune couetaHunsa nmeHu 1 damunmm BCTpeyaloTca vatle
BCErO 1 KaKy!o [JOMI0 OT YKC/a BCeX NacCcaKMpoB OHW COCTaBNAIOT?

PeweHue.

SELECT  passenger_name,
round( 100.0 * cnt / sum(cnt) over (), 2)
AS percent
FROM (
SELECT  passenger_name,
count(*) cnt

FROM tickets
GROUP BY passenger_name
) t

ORDER BY percent DESC;
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3apaua. Pewute npegbiayLuyio 3afady OTAENbHO A UMeH
1 OTAENbHO A1 GaMUNI.

PeweHue. [priBegem BapuaHT 4fif IMeH.

WITH p AS (
SELECT left(passenger_name,
position(' ' in passenger_name))
AS passenger_name
FROM tickets
)
SELECT  passenger_name,
round( 100.0 * cnt / sum(cnt) over (), 2)
AS percent
FROM (
SELECT  passenger_name,
count(*) cnt

FROM p
GROUP BY passenger_name
t

ORDER BY percent DESC;

BbiBOA: HE CTOWT 06bEUHATD B OLHOM MOJe HECKOJIbKO 3HaUeHn i,
ecnv Bbl cobupaeTtech paboTaTb C HUMM MO OTAENbHOCTY; MO-
Hay4YHOMY 3TO Ha3bIBAETCA «NePBO HOPMaNbHON GOPMONi».

MaccuBbl

3apaua. B 6unete HeT yKasaHusA, B OAVH NV OH KOHeL, Nau Tyfa v
06paTHO. OAHAKO 3TO MOXHO BbIYNCIIUTb, CPABHUB NEPBbIV NYHKT
OTNPaBNeHUA C NOCEAHNM NMYHKTOM Ha3HaueHuA. BoisecTn

ANA Kaxjoro buneta asponopTbl OTMPaBAEHUA N Ha3HauYeHuA
6e3 yyeTa nepecapok, 1 Npu3HaK, B3AT Ny GUneT Tyaa u obpartHo.

PewieHue. 3agauy MOXXHO PELNTb, HAMPUMEP, C MOMOLLbIO OKOHHbIX
byHKumiA. Ho, noxanyii, npolie BCero cBepHyTb CMCOK a3ponopToB
Ha MyTU CNefoBaHNA B MAacCUB C MOMOLLbIO arperatHomn GyHKLMm
array_agg, 1 paboTtaTb ¢ HUM. B kauecTBe asponopTa HazHaueHus
AnA 6UNeToB «Ty[a-06paTHO» Mbl BbIGMPAEM CPEAHNI SNemMeHT
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MacCKBa, Npefnonaras, Yto NyTn «Tyga» n <(O6paTHO>> nMmerT
OlNHaKOBOE YNCNo nepecajok.

WITH t AS (

SELECT ticket_no,
aI
a[1] departure,
a[cardinality(a)] last_arrival,

FROM

)

a[cardinality(a)/2+1] middle
(
SELECT t.ticket_no,
array_agg( f.departure_airport
ORDER BY f.scheduled_departure)
|| (array_agg( f.arrival_airport
ORDER BY f.scheduled_departure
DESC))[1]
AS a
FROM tickets t
JOIN ticket_flights tf
ON (tf.ticket_no = t.ticket_no)
JOIN flights f
ON (f.flight_id = tf.flight_id)
GROUP BY t.ticket_no
) t

SELECT t.ticket_no,

FROM

t.a,
t.departure,

CASE

WHEN t.departure = t.last_arrival
THEN t.middle
ELSE t.last_arrival
END arrival,
(t.departure = t.last_arrival) return_ticket
t;

B Takom BapviaHTe Tabnvua 61neToB NPoOCMaTpUBAETCA TONTBKO
0AViH pa3. MaccmB asponopToB BbIBOANTCA UCKMIOUATENBHO
ANA HAarNAARHOCTYW; Ha 60MNbLIOM 06beMe AaHHbIX UMEET CMbICS
ybpaTb ero n3 3anpoca.
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3apaua. Haittn 6uneTbl, B3ATblE TyAa 1 06PaTHO, B KOTOPbIX NYTb
myna»HecosnanaeTcnyTeM«o6paTHo»

3apaua. Hangute Takune napbl a3pONoOPTOB, PENChI MEXAY
KOTOPbIMM B OfHY U B iPYrYI0 CTOPOHbI OTMPABAKTCA MO PasHbIM
OHAM Heaenw.

PeweHume. YacTb 3aaum No NOCTPOEHMIO MaccKBa AHEN Helenu
yxe GaKTnyecKkn pelueHa B MaTepuann3oBaHHOM NpeaCcTaBieHnn
routes. OcTaeTca TONbKO HalTV NepeceyeHme:

SELECT ril.departure_airport,
rl.arrival_airport,
ril.days_of_week dow,
r2.days_of_week dow_back
FROM routes ri
JOIN routes r2
ON ril.arrival_airport = r2.departure_airport
AND ril.departure_airport = r2.arrival_airport
WHERE NOT (rl.days_of_week && r2.days_of_week);

PeKypcuBHble 3anpochbl

3apaua. Kak ¢ NOMOLLbIO MUHMMANIBHOMO YMCa Nepecafok MOXHO
pnonetetb 13 Yctb-KyTa (UKX) B Heptorrpum (CNN), n Kakoe Bpems
npuaeTca NpoBecTy B Bo3ayxe?

PeweHue. 3aecb GakTnuecku TpebyeTcs HaTy KPOTYANLWINNA NyTb
B rpade. IT0 MOXKHO cAienaTb C MOMOLLbIO
NpUBeeHHOrOo HNXe PeKypCrBHOTO 3anpoca.

Moapo6HO NPO peKypPCHBHbIE 3aNPOChl Bbl MOXeTe
NOCMOTPETb B JOKYMEHTaLnK:
postgrespro.ru/doc/queries-with.html
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WITH RECURSIVE p(

)

last_arrival,

destination,

hops,

flights,

flight_time,

found

AS (

SELECT a_from.airport_code,
a_to.airport_code,
array[a_from.airport_code],
array[]::char(6)[],
interval '0',
a_from.airport_code = a_to.airport_code

FROM airports a_from,
airports a_to

WHERE a_from.airport_code = 'UKX'

AND a_to.airport_code = 'CNN'

UNION ALL

SELECT r.arrival_airport,
p.destination,
(p.hops || r.arrival_airport)::char(3)[],
(p.flights || r.flight_no)::char(6)[],
p.flight_time + r.duration,
bool_or(r.arrival_airport = p.destination)

OVER ()
FROM p
JOIN routes r
ON r.departure_airport = p.last_arrival
WHERE NOT r.arrival_airport = ANY(p.hops)
AND NOT p.found

SELECT hops,

flights,
flight_time

FROM p
WHERE p.last_arrival = p.destination;
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3auuKvBaHne NPeaoTBPALLAETCSA NPOBEPKOW MO MacCuBy
nepecafgok hops.

O6paTnTe BHUMaHMWE, YTO MOVCK MPOUCXOAUT B LIMPUHY», TO €CTb
nepBbIli Xe NyTb, KOTOPbIN byaeT HalAeH, ByaeT KpaTyanwmm

Mo ymcny nepecagok. Ytobbl He NepebrpaTtb OCTaNbHbIE NYTH
(KOTOPbBIX MOXeT ObITb O4eHb MHOI0), UCMOMb3YeTCsA NPU3HaK
«MapLLpyT HaraeH» (found), KOTOPBIN paccuMTbIBAETCA C MOMOLLbIO
OKOHHOW GpyHKLMM bool_or.

TMoyumnTeNIbHO CPABHUTBL CKOPOCTb BbIMOSIHEHUA 3TOTO 3aMpPoca
¢ 6onee NpocTbiM BapvaHTom 6e3 dnara.

3apaua. Kakoe MakcrmanbHoOe Yncio nepecagok notpebyetcs,
4yTO6bI JOOPaTLCA U3 NIOOOro asponopTa B NIl06ON APYron?

PeweHune. 3anpoc Noxox Ha NpeabIAyLMIA, HO Tenepb Mbl
HaurHaeMm C BbIGOPKM «KaXAblii a3pOMOPT C Kaxabimy,
1 ANA KaxkAaou Takow napbl ULeM KpoTyanwmi nyTb.

WITH RECURSIVE p(

departure,

last_arrival,

destination,

hops,

found

) AS (

SELECT a_from.airport_code,
a_from.airport_code,
a_to.airport_code,
array[a_from.airport_code],
a_from.airport_code = a_to.airport_code

FROM  airports a_from,
airports a_to

UNION ALL
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SELECT p.departure,
r.arrival_airport,
p.destination,
(p.hops || r.arrival_airport)::char(3)[],
bool_or(r.arrival_airport = p.destination)
OVER (PARTITION BY p.departure,
p.destination)
FROM p
JOIN routes r
ON r.departure_airport = p.last_arrival
WHERE NOT r.arrival_airport = ANY(p.hops)
AND NOT p.found

)

SELECT max(cardinality(hops)-1)

FROM p

WHERE p.last_arrival = p.destination;

Mpur3Hak «<MapLIpyT HanfeH» 3hecb HeOBXOAMMO PAaCcCUNUTLIBATDL
oTZeNbHO AN KaXKAo Napbl a3pOnopToB.

3apava. Haignte KpoTuanwmi nytb 3 Ycrb-KyTta (UKX)
B HeptoHrpu (CNN) ¢ TOuKM 3peHna YnCToro BpemeHu nepeneTos
(MrHopupya Bpema nepecagok).

lMoacKasKa: 3TOT MyTb MOXeT 0Ka3aTbCsA He ONTUMabHbBIM MO Yncny
nepecafox.

WITH RECURSIVE p(
last_arrival,
destination,
hops,
flights,
flight_time,
min_time

) AS (
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SELECT a_from.airport_code,
a_to.airport_code,
array[a_from.airport_code],
array[]::char(6)[],
interval '0',
null::interval

FROM airports a_from,
airports a_to

WHERE a_from.airport_code = 'UKX'

AND a_to.airport_code = 'CNN'

UNION ALL

SELECT r.arrival_airport,
p.destination,

(p.hops || r.arrival_airport)::char(3)[],
(p.flights || r.flight_no)::char(6)[],
p.flight_time + r.duration,

least(
p.min_time, min(p.flight_time+r.duration)
FILTER (
WHERE r.arrival_airport = p.destination)
OVER ())
FROM p

JOIN routes r
ON r.departure_airport = p.last_arrival
WHERE NOT r.arrival_airport = ANY(p.hops)
AND p.flight_time + r.duration <
coalesce(p.min_time, interval '1 year')

)
SELECT hops,

flights,
flight_time
FROM  (
SELECT hops,
flights,
flight_time,
min(min_time) OVER () min_time
FROM p
WHERE p.last_arrival = p.destination
) t

WHERE flight_time = min_time;
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QOyHKUMKM N paclwmpeHusn

3apaua. Hantun pacctoaHue mexay KanmHuHrpagom (KGD)
n MNetponasnosckom-Kamuatckum (PKV).

PelueHwme. Y Hac MMeloTcA KOOPAMHATbI a3pOonopToB. YTobbl
paccunTaTb PaccTOsiHME, MOXHO BOCMOJb30BaTbCsA PAaCLIMPEHNEM
earthdistance (1 nepeBecTy pesynbTat U3 MUe B KUIOMETPbI).

CREATE
CREATE
SELECT

FROM

WHERE
AND

EXTENSION IF NOT EXISTS cube;

EXTENSION IF NOT EXISTS earthdistance;

round (
(point(a_from.longitude,a_from.latitude) <@>
point(a_to.longitude,a_to.latitude))
* 1.609344

)

airports a_from,

airports a_to

a_from.airport_code = 'KGD'

a_to.airport_code = 'PKC';

3apaua. HapuicyiiTte rpad peicos mexay aspornoptamu.
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IHononHutenbHblE
BO3MOXHOCTH

MonHOTEeKCTOBbIN NOUNCK

HecmoTpsa Ha moub A3biKa 3anpocoB SQL, ero BO3MOXHOCTeN

He BCeraa OCTaToOYHO AnA 3GPeKTUBHOMN paboTbl C faHHBIMU.
Oco6eHHO 3TO CTano 3aMeTHO B NOC/IeHee BpeMsi, KOraa aBuHbI
[aHHbIX, 06bIYHO MI0XO CTPYKTYPUPOBAHHDIX, 3aMONHNAN
XpaHunuwa nHopmaunmn. MspagHaa gona bonbluvx JaHHbIX
NPUXOANTCA Ha TEKCTbI, NIOX0 Noffatolyunecs pasbreHunto Ha nons
6a3 AaHHbIX. [TOUCK AOKYMEHTOB Ha €CTECTBEHHDBIX A3bIKax, 06bIYHO
C COPTMPOBKOW pe3ysibTaToB MO PesieBaHTHOCTN NMOVCKOBOMY
3anpocy, Ha3bIBaKOT MOJIHOTEKCTOBbIM NOVCKOM. B camom npoctom
1 TUMMYHOM Clyyae 3anpoCcoM CUYMTaEeTCA Habop CnoB,

a COOTBETCTBYE ONpefenaeTca YacTOTON CNOB B JOKYMEHTe.
MprMepHO TakUM NOVCKOM Mbl 3aHVMaeMcs, Habrpas dpasy

B novickoBmke Google nnu AHgeKc.

CywecTByeT 60/1bLLIOE KONMYECTBO MOMCKOBUKOB, MIaTHbIX

1 6ecnnaTHbIX, KOTOpble MO3BONAIOT MHAEKCMPOBATb BCIO Bally
KOMNeKLyIo JOKYMEHTOB 11 OPraH/30BaTb BMOJIHE KauyeCTBEHHbIN
nouck. B 3Tnx cnyyaax MHAEKC —BaX)HeWNLW NN NHCTPYMEHT

1 ycKopWTeSlb MONCKa — He ABNAETCA YacTbio 6a3bl AaHHbIX. A 3TO
3HAYWT, YTO TaKue LeHMble nosib3oBatenamu CYB] ocobeHHOCTH,
KaK CUHXPOHM3aLmsa cofepmmoro bJl, TpaH3aKLUMOHHOCTb, JOCTYN
K MeTaflaHHbIM 1 UCMONb30BaHWeE VX [ANA OrpaHnYeHna obnactu
rouncka, opraHvsayma 6e3onacHomn NOANTUKN JOCTYyNa

K [JOKyMeHTaM 1 MHOTOe pyroe, OKa3sblBalTCA HEAOCTYMHbI.

HepocTaTkun y Bce 6onee nonynapHbIX AOKYMEHTO-
opueHTMpoBaHHbIX CYB[] 06bIUHO B TOW e 0611acTh: Y HUX eCTb
pasBuTble CpeACTBa NMOJIHOTEKCTOBOrO MNOMCKa, HO 6e30MacHOCTb
1 3a60Tbl O CUHXPOHM3ALMW ANA HUX HE MPUOPUTETHBI. K ToMy e
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06b14HO OHU (MongoDB, Hanpumep) NpuHaanexat knaccy NoSQL
CYB[, a 3HaunT No onpegeneHnto NULLEHbI BCEN AeCATUNETUAMMN
HakonneHHon Mo SQL.

C gpyrow cTopoHbl TpaguumnoHHble SQL-CYB/] umeloT BCTPOEHHble
CpeacTBa TeKCTOBOro noncka. Onepatop LIKE, B Gbinble BpemeHa
aKTVBHO MCMOMb30BaBLUMICA AN1A MOUCKa B TEKCTOBbLIX dpainax,
BXOAMT B CTAaHAAPTHbIN cMHTaKcuc SQL. Ho rmbkocTb ero sBHO
HepocTaTouHa. B pesynbrate npounssoautenam CYB[l npuxogmnocs
[06aBNATb COGCTBEHHbIE pacluMpeHus K cTaHgapTty SQL.

Y PostgreSQL 310 onepatopbl cpaBHeHNA ILIKE, ~, ~*, HO 1 OHK

He peLualoT BCex Mpobiiem, TaKk Kak He yMeloT yunTbiBaTb
rpaMmaTyeckme BapuaLmm cioB, He NpucnocobeHbl

N8 PAHXXNPOBaHNA N HE CAINLWKOM 6bICTPO paboTatoT.

Ecnu roBopuTb 06 MHCTPYMEHTaX COGCTBEHHO MOTHOTEKCTOBOIO
NMOWCKA, TO BaXXHO NMOHMMaTb, YTO A0 UX CTaHAAPTM3aLMM NoKa
naneko, B Kaxaoun peanusauun CYB[] cBOM CMHTaKCUC 1 CBOU
noaxofpbl. B 3Tom KOHTeKCTe poccuiickuin nonb3osatenb PostgreSQL
rosiyyaeT Hemarsble MPenMyLLecTBa: paclimpeHns NOTIHOTEKCTOBOIO
nowvcka ana ston CYB[] co3paHbl poccninckumm pas3pabotumkamu,
NMO3TOMY BO3MOXXHOCTb MPSAIMOro KOHTaKTa €O crieumanmcramm

UNU Jaxke nocelleHre KX NeKL i MOMOXKeT yrnyoutbca

B TEXHOJIOTMYECKMe AeTanu, eC/in B 3TOM BO3HUKHET NOTPEOHOCTb.
3pech e Mbl OrPaHNYMMCS NPOCTbIMY MPUMEPAMU.

[nA n3yyeHnA BO3MOXXHOCTe NMONHOTEKCTOBOrO NOMCKa CO3AaANM
elle ofHy Tabnnuy B LEMOHCTPALMOHHOM 6a3e faHHbIX. MyCcTb 310
6yayT HABPOCKM KOHCMEKTa NeKuMi npenofaBaTens Kypcos,
pa3buTble Ha FaBbl-neKyum:

test=# CREATE TABLE course_chapters(
c_no text REFERENCES courses(c_no),
ch_no text,
ch_title text,
txt text,
CONSTRAINT pkt_ch PRIMARY KEY(ch_no, c_no)
);
CREATE TABLE
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BBenem B Tabnuuy TeKCTbl NEPBbLIX NEKLMIA MO 3HAKOMbIM HaM
cneumnanbHocTam CS301 n CS305:

test=# INSERT INTO course_chapters(c_no, ch_no,
ch_title, txt) VALUES

('cs301', 'I', 'Ba3bl AaHHbIX',

'C 3TOW rnaBbl HaYUMHaeTCHA Hawe 3HaKoMcTBO ' ||
'c yBnekaTenbHbM MUpOM 6a3 AaHHbIX'),

('Cs301', 'II', 'MepBbie waru',

'MpopomkaeM 3HAKOMCTBO C MUPOM 6a3 AaHHbX. ' ||
'Co3paAum Hawy nepByw TEKCTOBYW 6Ga3y AaHHbIX'),
('Cs3605', 'I', 'llokanbHuie ceTn',

'C 3TUX ceTeil Ha4yHeTCA Hawe MOJIHOe NpUKAK4YeHuin ' ||
'nyTewecTBue B MHTPUTrylwuii Mup ceTtein');

INSERT 0 3

MNpoBepum pesynbrar:

test=# SELECT ch_no AS no, ch_title, txt
FROM course_chapters;

txt

no | ch_title
|

C 37OV rnaBbl HayMHaeTcsa Hauwe

3HAKOMCTBO C YyBeKaTe/bHbIM

MUMpoM 6a3 AaHHbIX

II | NepBble waru | Mpofonxaem 3HAKOMCTBO C MUPOM
6a3 faHHbix. Co3gajgum Hawy
nepByld TEKCTOBYW 6a3y [AaHHbIX

I | JlokanbHble ceTu | C 3TuUx ceTeil HauyHeTcA Hauwe

NnosiHoe MPUKYEHUA nyTewecTsBue

B WHTPUrywW1in mup ceten

I Basbl faHHbIX

(3 rows)

Haiipem B Tabnuue nHdbopmMaumio no 6asam faHHbIX
TpaanLUMoHHbIMU cpeacTBamm SQL, TO eCTb NCNosb3ya onepaTop
LIKE:

test=# SELECT txt

FROM course_chapters
WHERE txt LIKE '%6a3bl gaHHbIX%';
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Mbl nosiyunm npeackasyembiii OTBET: O cTpok. Beab LIKE He 3HaerT,
YTO B POANTENIbHOM NafeKe crefyeT NckaTb «6a3 AaHHbIX» Unn
«ba3sy faHHbIX» B TBOPUTENIbHOM. 3anpoc

test=# SELECT txt

FROM course_chapters
WHERE txt LIKE '%6a3y paHHbIx%';

BbIAACT CTPOKY 13 rasbl |l (Ho He |, rae 6a3a B Apyrom nagexe):

txt

MpoAonkaem 3HAKOMCTBO C MWPOM 6a3 AaHHbIX. Co34agnm
Hawy nepByl TEKCTOBYI 6a3y AaHHbIX

B PostgreSQL ectb onepaTtop ILIKE, KOTOPbI NO3BONAET

He 3a60TNTbCA O perncTpax, a To 6bl IPULLINOCH elle AyMaTb

1 O MPOMUCHbBIX/CTPOUHBIX GYKBaX. KOHEUHO, B pacrnopsiKeHnn
3HaToKa SQL ecTb 1 perynapHble Bblpa)keHVs (LwabnoHbl moucka),
COCTaB/IeHMe KOTOPbIX 3aHATNE YBIeKaTeNbHOE, CPOAHU NCKYCCTBY.
Ho Korga He 0 NCKYCCTBa, XOUeTCA UMETb MHCTPYMEHT, KOTOPbIIA
ayman 6bl 3a Tebs.

MoaTomy Mbl 06aBUM K TabnuLe rnaB elye ofuH cTonbel,
CO CneuranbHbIM TUMOM AaHHbIX — tsvector:

test=# ALTER TABLE course_chapters

ADD txtvector tsvector;

test=# UPDATE course_chapters

SET txtvector=to_tsvector('russian', txt);
test=# SELECT txtvector FROM course_chapters;

txtvector

'6a3':10 'rnaB':3 'gaH':11l '3HakomcTB':6 'mup':9
'HaunHa':4 'Haw':5 'yBnekaTenbH':8
'6a3':5,11 'gaH':6,12 'sHakomcTB':2 'mup':4 'Haw':8
'neps':9 'mpogonxa':1 'co3papd':7 'TekcToB':10
'"MHTpUr ' :10 'mup':11 'HayHeT':4 'Haw':5 'monH':6
'npukniodeH' 17 'nyTewecTB':8 'ceT':3,12 'aT':2

(3 rows)
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Mbl BUgUM, UTO B CTPOKAX a) C/I0BA COKPATUINCH 40 UX
HensMeHAeMbIX YacTeli (nekcem), 6) noasunncb Lndpbl,
O3HaualoLMe NO3NLMI0 BXOXKAEHWS CI0BA B TEKCT (BUAHO, UTO
HEKOTOpbIE CJI0BA BOLL/Y 2 Pa3a), B) B CTPOKY HE BOLIW NPEAnoru
(a Takke He BOLWSIM Bbl COIO3bl U MPOYME HEe 3HAUMMbIE 4J/1A MOUCKa
eAUHNLbI NPeANOXeHNA — TaK Ha3blBaeMble CTOM-C/I0BA).

MO>HO HauMHaTb NOSTHOTEKCTOBLIV Nounck. OgHako ansa 6onee
NPOABVHYTOrO NMOMCKa HaM XOTeN0Ch Obl BKNIOUNTb B MOUCKOBYIO
obnacTb 1 Ha3BaHus raB. Mpuyem, Jabbl NOAUEPKHYTb UX
Ba)KHOCTb, Mbl HAZIENTMM VX 8eCOM (Ba>KHOCTbIO) MPY MOMOLL
dyHKUUK setweight. MonpaBum Tabnuuy:

test=# UPDATE course_chapters SET txtvector=
setweight(to_tsvector('russian’',ch_title),'B')||" '||
setweight(to_tsvector('russian’', txt),'D');

UPDATE 3

test=# SELECT txtvector FROM course_chapters;

txtvector

'6a3':1B,12 'rnaB':5 'gaH':2B,13 '3HakoMcTB':8
'Mup':11 'HaumHa':6 'Haw':7 'yBnekaTenbH':10
'6a3':7,13 'pmaH':8,14 '3HakomcTB':4 'mup':6 'Haw':10
'nmeps':1B,11 'npogonxa':3 'co3gan':9 'TekcToB':12
'war':2B
'MHTpUr':12 'nokanbH':1B 'mup':13 'HauHeT':6 'Haw':7
'nonH':8 'npuknwuyeH':9 'nyTewecTB':10 'ceT':2B,5,14
'a7':4

(3 rows)

Y nekcem noABUNCA OTHOCUTENbHbIN BeC — B 1 D (13 yeTbipex
BO3MOXHbIX — A,B,C,D). PeanbHbii Bec Mmbl 6yaem 3aaBaTb

npw COCTaBeHNN 3aNPOCOB. ITO NPUAACT UM JOMONHNUTENbHYIO
rMOKOCTb.

Bo Bceopyxun BepHemMca K noucky. OyHKumm to_tsvector
CMMETpMYHA GYHKUMA to_tsquery, NPYBOAALLAA CMBOJIbHOE
BbIpaXeHue K TUMY AaHHbIX tsquery, KOTOPbIN NCMOMb3ytoT

B 3anpocax.

79



test=# SELECT ch_title

FROM course_chapters

WHERE txtvector @@
to_tsquery('russian', '6a3bl & pAaHHbie');

ch_title

Ba3bl faHHbIX
NepBble waru
(2 rows)

MoHo yb6enmtbea, uto '6asa & AaHHbiX' U gpyrve
rpaMmaTyeckme BapuaLmm AagyT TOT Xe pe3ynbTaT. Mbl
1Crnonb3oBany onepaTop cpaBHeHUsA @@ (08e cobaku),
BbIMOSHAIOLWMIA paboTy, aHanornyHyto LIKE. K coxaneHuto,
CUHTAKCKC onepaTopa He JOoMyCKaeT BblpaXeHne eCTeCTBEHHOro
A3blKa C Npobenamu, Takne Kak 6a3a OaHHbIX, O3TOMY C/I0Ba
COeAVHAIOTCA IOrMYeckum onepatopom W.

AprymeHT 'russian' ykasblBaeT Ha KOHOUrypauumio, KoTopyto
ncnonb3yet CYB/l. OHa onpefenaeT NoakaYaeMble cnoBapu

1 napcep — nporpammy pas6opa ¢pasbl. CioBapy MOXKHO MEHATb
UM AOMONHATL APYrMmM cnoBapamun. CnoBapb-cTeMmep Tvna
snowball (OH OCTaBNAET B C/IOBE HEM3MEHAEMYIO YaCTb) «MPOLLNT»
8 CYB/[l n ycTaHaBnvBaeTca Bcerga.

BeefeHHble Beca NO3BOAAT BbIBECTU 3aNNCK MO pe3yfbTaTam
penTuHra:

test=# SELECT ch_title,
ts_rank_cd('{0.1, 0.0, 1.0, 0.0}', txtvector, q)
FROM course_chapters,
to_tsquery('russian', '6a3b & AaHHbX')
WHERE txtvector @@ q
ORDER BY ts_rank_cd DESC;

ch_title | ts_rank_cd
Ba3bl gaHHbIX | 1.11818
Nepsble waru | 0.22
(2 rows)
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Maccu {0.1, 0.0, 1.0, 0.0} 3agaeTBeca.dTo

He 06s3aTenbHbIN aprymeHT dyHKUMM ts_rank_cd, no ymonyaHuio
maccuB 0.1, 0.2, 0.4, 1.0 cooTBeTcTBYeTD,C,B,A.BeccnoBa
NOBbILIAET 3HAYUMOCTb HaEHHOW CTPOKNM, MOMOraeT
paHX1poBaTb pe3ynbTaTbl. B 3aknountenbHOM sKCnepumeHTe
moanduumpyem Bblaavy. byaem cunTaTb, UTO HalfieHHbIe CNIOBa Mbl
XOTUM BbIAENUTD >KUPHbBIM WpUdTOM B cTpaHuue html. OyHKums
ts_headline 3agaeT Habopbl CUMBOJIOB, OOPaMAIAIOLWNX COBO,

a TaKXe MUHUMaNbHOEe 1 MakCMManbHOe KOJIMYeCTBO CJIOB B CTPOKE:

test=# SELECT ts_headline(
'russian’,
txt,
to_tsquery('russian', 'mup'),
'StartSel=<b>, StopSel=</b>, MaxWords=50, MinWords=5"
)
FROM course_chapters
WHERE to_tsvector('russian',txt) @@
to_tsquery('russian', 'mup');

ts_headline

3HAKOMCTBO C YyBfieKaTeNnbHbM <b>mupom</b> 6a3 AaHHbIX
<b>mMupom</b> 6a3 gaHHbiXx. Co34afvMm Hawy
nyTewecTBne B UHTpurywownii <b>wmmp</b> ceTteii

(3 rows)

[inA ycKopeHnsa NofHOTEKCTOBOrO MOVCKa NCMOb3yTCA
crneuvanbHble MHAEKCbI GiST 1 GIN, OTNNYHbIE OT OObIUHBIX
MHAeKcoB B 6a3ax AaHHbIX. HO OHW, KaK 1 MHOrMe apyrie nonesHble
3HaHVA O NOTHOTEKCTOBOM MOVCKE, OCTaHYTCA BHE PaMOK 3TOro
KpaTKOro pykoBO/CTBa Nosb3oBaTens.

Bonee nofpo6HO 0 NOIHOTEKCTOBOM MOUCKE MOXHO E EE
y3HaTb B rnase 12 gokymeHTtauum PostgreSQL 9.6
www.postgrespro.ru/docs/textsearch.html
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Pa6ota c JSON n JSONB

PenaumoHHble 6a3bl faHHbIX, ncnonb3yiowme SQL, co3paBanvcb

C 60/bLLIMM 3aMacoM NMPOYHOCTY: NePBOIA 3ab0ToN X NoTpebuTenei
6bina LenoCcTHOCTb 1 6@30MacHOCTb AaHHbIX, @ 06beMbI
MHdOopMaLmy 6binv HECPABHMMbI C COBPEMeHHbIMM. Korga
noaeuiocb Hosoe nokoneHune CYb — NoSQL, coobuiectso
npr3agymanoch: Kyga 6osee npoctas CTPYKTypa faHHbIX (BHavyane
3T0 6bINV NpeXAe BCEro orpomHble TabnuLbl C BCero ABymA
KOJMIOHKaMU: KIioy-3HaueHne) No3Bonisnia yCKOpUTb NOUCK

Ha nopagku. OHW morny obpabaTbiBaTb HebbIBasble 06beMbI
nHbopMaLMM 1 IErKo MacLITabrpoBannch, BOBCIO UCMOMb3ysA
napannesnbHble BblumcneHus. B NoSQL-6a3ax He 6bino
HeobXoAMMOCTI XPaHUTb MHPOPMaLMIO NO CTPOKaM, a XpaHeHne
no ctonbuam Ana MHOTMX 3afay NO3BOAASO elle H6onblue YCKOPUTb
1 pacnapannennTb BblYUCIEHUS.

Korga npoluen nepsblii WOK, CTano NOHATHO, YTO ANA OONbWMHCTBA
pearnbHbIX 3afiay4 NPOCTEHbKOW CTPYKTYpOIl He 06onTrch. CTanu
MOABAATLCA CNIOXKHbIE KUK, MOTOM rpynnbl Kitoyeit. PenaumoHHble
CYB[ He »enanu oTCcTaBaTb OT »KM3HU 1 HaYanu 1o6aBnATb
BO3MOXXHOCTH, TUNMYHble Ana NoSQL. MockonbKy B penauMoHHbIX
CYB[] n3meHeHne cxembl JaHHbIX CBA3aHO C 6oNbLIMYN
BbIYNCAUTENIbHBIMUN U3LEPKKAMM, OKa3anca Kak HUKOrAa KCTaTu
HOBBIN TN AaHHbIX — JSON. /I3HauanbHO OH NpefHa3Havanca

ana JS-nporpammncTtos, B ToM uncne gnsa AJAX-npunoxeHun,
oTctoaa JS B HazBaHMM. OH Kak 6bl 6pan CNoXHOCTb fJobaBNAeMbIX
JaHHbIX Ha ce6s, NO3BONAS CO3aBaTb C/IOXKHHbBIE NINHENHbIE

N nepapxmuyeckme CTpyKTypbl-06beKTbl, [O6aBIEHNE KOTOPbIX

He TpeboBano nepecyeta Bcel 6a3bl. TeM, KTO Aenan NpunoxXeHus,
y>e He 6blI0 HeO6XOAMMOCTU MOANPULNPOBATL CXeMy 6a3bl
daHHbIX. CnHTakenc JSON noxox Ha XML cBoum cTpornm
cobntopeHnem nepapxum gaHHblix. JSSON goctaTouHo rmbok

INA Toro, 4Tobbl paboTaTb C Pa3HOPOAHOIA, MHOTAA
Henpeackasyemon CTPYKTYPOW AaHHbIX.
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[Jonyctum, B Halen femo-6a3e CTyAeHTOB NOsABUIACh BO3MOXHOCTb
BBECTM JINYHbIe AaHHbIe: 3aNyCTUNIN aHKeTY, paccnpocuaun
npenofasaTeneil. B aHkeTe He 06A3aTeNbHO 3aMoNHATb BCE MyHKTbI,
a HEKOTOPbIE 13 HMX BKIIOYAIOT rpady «apyroe» n «gobasbTe o cebe
JaHHble No BalleMy ycMoTpeHuio». Ecnv 6bl Mbl fobasBunu B 6a3sy
HOBbl€ faHHble B MPUBbIYHON MaHepPe, TO B MHOTOUYMNCIIEHHbIX
NOABMUBLUNXCA CTONBOLAX MAW JOMNONHUTENbHbIX Tabnmuax 66110 Obl
60/bLLIOE KONNYECTBO NYCTbIX Mosiel. Ho elle xy»xe To, uTo

B OyZyLEM MOTYT NOABUTLCA HOBbIE CTONOLIbI, @ TOrAa NPYAETCA
CyLLecTBeHHO nepeenbiBaTb BCto 6a3y. Ho Mbl pewwym 3ty
npo6nemy, ncnonbsys JSON 1 nossmsLuMiica nosxe JSONB,

B KOTOPOM JaHHble XPaHATCA B SKOHOMUYHOM BUHAPHOM BUzE,

1 KoTopbli, B otnyre ot JSON, npucnocobneH K cosfaHuio
VNHAEKCOB, YCKOPAIOLWMNX MONCK MHOTAA Ha MOPALAKM.

Co3zpapgum Tabnuuy ¢ obbekTamm JSON:

test=# CREATE TABLE student_details(
de_id int,
s_id int REFERENCES students(s_id),
details json,
CONSTRAINT pk_d PRIMARY KEY(s_id, de_id)
):
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test=# INSERT INTO student_details(de_id, s_id,
details) VALUES

(1, 1451,
'

"mocTtouHcTBa": "OTCYyTCTBYWT",

"HepocTaTKn": "HeymepeHHoe ynoTpeGneHue MOpoxeHoro"
3}’
),
(2, 1432,
'

"x066m" :

{
"rutapuct":
{
"rpynna": "MocTrpeccops",
"rutapw":["cTpaTt", "Tenek"]
}
}

3}’
)
(3, 1556,
'

""xo66u": "kocnneir",

"mocTouHcTBa":

"MaTb-reponHa" :

{
"Baca": "m",
"Cemen": "m",
llnwcﬂll : II)KII’
"Makap": "wm",
"Cawa":'"cBeaeHusa oTcyTcTBylT"
}
}
3’
).
(4, 1451,
'{
"cTtatyc": "oTumcnena"

);
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MpoBepum, BCe 1 JaHHble Ha mecTe. [lns yao6cTea coefuHmm
Tabnuubl student_details n students npu nomoLLy KOHCTPYKLUMKN
where, Befib B HOBOI TabnuLie OTCYTCTBYIOT MMEHa CTY[IEHTOB:

test=# SELECT s.name, sd.details
FROM student_details sd, students s
WHERE s.s_id=sd.s_id;

name | details

AHHa { +
"nocTtonHcTBa": "oTcyTcTBywT", +
"HepgocTaTkn'": "HeymepeHHoe ynoTpebneHue

MOpOXeHoro"+
BukTOp { +
"xo66m" : +
+
"rutapuct": +
+
"rpynna": "MocTrpeccops", +
"rutape":["cTpat", "Tenek"] +
+
} +
}

HuHa { +
"xo66u": "kocnnein", +
"nocTtonHcTBa": +

+
"MaTb-repounHsa": +
+
"Bacsa": "m" ¥
"CemeH": "mi ¥
"ﬂlOCH" . ' ")K" ! +
IIMaKap;I . IIMI,| +

. I
"Cawa'":"cBegeHusa otcyTcTBylT" +
} +
} +

}

AHHa { +
"cTtatyc": "oTumcnena" +

(4 rows)

[JlonycTtum, Hac MHTepecyIoT 3anncy, rae ecTb UHGopmMaLua
0 [JOCTOVMHCTBaX CTyAeHTOB. Mbl MOXXeM 06paTUTbCA K CofepKaHuio
KNoya «AOCTOVIHCTBOY, MCMOMb3ysA CeLuanbHblii onepaTop ->>:
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test=# SELECT s.name, sd.details

FROM student_details sd, students s

WHERE s.s_id=sd.s_id

AND sd.details->>'pocTtouHcTtBa' IS NOT NULL;

I
"Cawa'":"cBegeHusa otcyTcTBywT"

name | details

AHHa { +
"noctonHctea": "otcyTcTByloT", +
"HepgocTaTKn": '"HeymepeHHoe ynoTpeb6neHue

MOpPOXeHoro"+
}

HuHa { +
"x066u": "kocnnen", +
"nocTtonHcTBa": +

+

"MaTb-repounHsa": +
+

"Bacsa": "m" ¥
"CemeH": "mi ¥
lln'ocﬂﬂ : ' ")K", ! +
"Makap": "m" "

+

+

+

(2 rows)

Mbl y6eannnch, 4to 2 3anmcu NMEIoT OTHOLLEHWE K AOCTOMHCTBaM
AHHbI 1 HVHbI, OJHaKO TaKoW OTBET HAC BPAZ SN YAOBIETBOPUT,
Tak KaK Ha CaMOM fieJie JOCTOMHCTBA AHHbI «OTCYTCTBYIOT».
CKoppeKTrpyem 3anpoc:

test=# SELECT s.name, sd.details

FROM student_details sd, students s

WHERE s.s_id=sd.s_id

AND sd.details->>'pocTtouHcTBa' IS NOT NULL
AND sd.details->>'gocTouHcTBa'!="'0OTCYyTCTBYWNT';

Y6e,qmect>, YTO 3TOT 3aMpoC OCTaBUT B CMUCKe TOJIbKO HVIHy,
o6nanarouj,yro peanbHbIMK, @ HE OTCYTCTBYOLWKUMW AOCTONHCTBAMMW.

Ho Takoi cnoco6 cpabatbiBaeT He Bcerga. lMonpobyem HanTy,
Ha KaKuX rutapax urpaet My3sblkaHT Bus:
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test=# SELECT sd.de_id, s.name, sd.details
FROM student_details sd, students s

WHERE s.s_id=sd.s_id

AND sd.details->>'rutapbl' IS NOT NULL;

3anpoc HuYero He BblAacT. [leno B TOM, UTO COOTBETCTBYOLAA Napa
K/oY-3HaueHne HaxoanTca BHyTpu nepapxumn JSON, BnoxeHa B
napbl 6oee BbICOKOrO YPOBHS:

BukTtop | { +
| "xo66m" : +
| +
| "rutapuct": +
| +
| "rpynna": "MocTrpeccops", +
| "rutape":["cTpat", "Tenek"] +
| +
iy '

YT06b1 BO6PATLCA A0 rMTap, BOCMOSb3YyEMCA OMEPATOPOM «#>»
1 MYCTUMCA NO NepPapXmm C «x066m»:

test=# SELECT sd.de_id, s.name,
sd.details#>"'{x066u, rutapucTt,rutapo}’
FROM student_details sd, students s
WHERE s.s_id=sd.s_id
AND sd.details#>'{x066u, rutapuct,rutapb}'IS NOT NULL;

n ybepumcsa, uto Buktop dpaHaT dupmbl Fender:

de_id name ?column?

!
2 |

I
BukTtop | ["cTpat","Tenek"]
Y Tina gaHHbIx JSON ectb mnagwmnii 6pat: JSSONB. «B»
nopapasymeBaeT OMHAPHDBIV (@ He TEKCTOBbIN) CNoCcob XpaHeHUA
JaHHbIX. Takne AaHHble MOXKHO MIOTHO YMaKoBaTb U MOWCK MO HM
6bicTpee. MocnepHee Bpema JSONB ncnonb3yeTca HAMHOTO yalle,
yem JSON.
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test=# ALTER TABLE student_details
ADD details_b jsonb;

test=# UPDATE student_details

SET details_b=to_jsonb(details);
test=# SELECT de_id, details_b
FROM student_details;

de_id | details_b

1 | {"HepocTaTkn": "HeymepeHHOe ynoTpebneHue
mMopoxeHoro", "pgocToumHcTBa'": "oTcyTcTBylT"}

2 | {"xo066u": {"rutapuct": {"rutapw": ["cTpaT",
"Tenek"], "rpynna": "MocTrpeccops"}}}

3 | {"xo66u": "kocnneii", "pocTtomHcTBa": {"mMaTb-
repouHs": {"Bacs": "m", "/loca": "x", "Cawa":
:CBeAeﬂMﬂ"OICyTCTBymT", "Makap": "m",

EEMEH : n Mn}}} "

4 | {"cTatyc": "oTumcneHa"}

(4 rows)

MO>HO 3aMeTUTb, UTO, KPOME NHOMN GOPMbI 3aNNCK, U3MEHWUNCA
nopAZoK 3HaueHn B napax: Cala, cBefieHNA 0 KOTOPOW, Kak Mbl
NMOMHUM, OTCYTCTBYET, 3aHANa Tenepb MeCTo B CUCKe nepeq,
Makapom. 1o He HegocTaTok JSONB oTtHocuTenbHo JSON,

a 0C06eHHOCTb XpaHeHMA nHbopmMaL N,

[ins paboTbl ¢ JSSONB Habop onepaTtopoB 6onbLie. OanH
13 NOMe3HENLLNX ONEePaTOPOB — @> — OnepaTop BXOXKAEHUA
B 06beKT. OH HanomuHaeT #> ana JSON.

Hanpem 3anuco, roe YNOMWHaEeTCA f0Yb MaTepu-reponHn TMoca:

test=# SELECT s.name, jsonb_pretty(sd.details_b)
FROM student_details sd, students s
WHERE s.s_id=sd.s_id
AND sd.details_b @>
'{"pocTouHcTBa": {"maTb-repouHa":{}}}"';
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name | jsonb_pretty

HuHa {

"xo066u": "kocnnen",

"goctonHcTea":

"MaTb-repounHsa": {

"BaCH": "M",
"Thoca" !
"Cawa": "cBegeHus oTcyTcTBywT",
"Makap": "M",
"Cemen": "m"

+H o+

(1 row

Mbl ncnonb3oBanu GyHKUMIO jsonb_pretty(), KoTopas
dopmatupyet BbiBog TUNa JSSONB.

Mnu moxHo Bocrnonb3oBaTbes dyHKUMel jsonb_each(),
pa3BopauuBatoLLeil mapbl KNOY-3HaueHme:

test=# SELECT s.name, jsonb_each(sd.details_b)
FROM student_details sd, students s
WHERE s.s_id=sd.s_id
AND sd.details_b @>
'{"pocTouHcTBa": {"maTb-repouHa":{}}}"';

jsonb_each

|
HuHa | (xo066wu,"""kocnneid""")
| (pocTtomHcTBa, "{""mMaTb-reponHa"": {""Baca"":
Wil N gty My RN Caua iy i cpanenns
oTCyTCTBYIOT"", ""Makap"": ""M"", ""CemeH"":

""M""}}")

(2 rows)

Mexxay npouvm, BMecTo umeHn pebeHka HuHbI B 3anpoce 6bi10
OCTaBneHo nyctoe MecTo «{ }». Takoii CHTaKcuc fobasnaeT
rMOKOCTM NpoLeccy pa3paboTKy peasbHbIX MPUITOXKEHWIN.

Ho rnaBHoe, noxanyi, BoamoxHocTb B JSSONB co3paBatb MHAEKCHI,
rnoafepKuBatoLLye onepartopbl @>, 06paTHbI eMy <@ U MHOTViEe
apyrue. Cpean nopaepxusatolmnx JSSONB ecTb nonesHenwmn
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InsA nouncka obpatHbiii nHgeKc GIN. Ina JSON nHaekcol
He NoAAePXKMBAIOTCA, NOSTOMY ANIA NMPUNOXKEHUI C CEPbe3HON
HarpysKoi Kak npasusio siyyue Bbibrpats JSONB, a He JSON.

Moppo6Hee o Tvnax JSON 1 JSONB 1 dyHKUMAX
ANnA paboTbl C HUMN MOXHO Y3HaTb Ha CTpaHuLe
foKymeHTaumu PostgreSQL 9.6

www.postgrespro.ru/docs/datatype-json
n
www . postgrespro.ru/docs/functions-json
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PostgreSQL
ANA NPUNoXKeHuA

OTpenbHbIN NONb3oBaTesb

B npeppiayLel rnaBe Mbl NOAKNIOYaNNCh K cepBepy 6a3 fAaHHbIX
nof nosb3osatenem postgres, €ANHCTBEHHbIM CYLECTBYOLWUM
cpasy nocne ycraHoBku CYB[l. Ho postgres o6nagaeT npaBamu
cyneprnonb3oBaTensa, NO3TOMY NPUIOKEHNIO He creflyeT
MCnonb30BaTb €ro AnA NoAKIloUYeHnA K 6ase AaHHbIX. Jlyulle
co3aaTtb HOBOTO MOJIb30BaTeNA U CAeNaTh ero BrafenbLem
oTAenbHo 6a3bl JaHHbIX — TOrAa ero npasa 6yAyT OrpaHNYeHbI
37OV 6a3oNn.

postgres=# CREATE USER app password 'p@ssword';
CREATE ROLE
postgres=# CREATE DATABASE appdb owner app;

CREATE DATABASE -
Of =10

MoppobHee Npo nonb3oBaTeneli v NPUBUAETNN:
postgrespro.ru/doc/user-manag.html
npostgrespro.ru/doc/ddl-priv.html. E

YT006bI NOAKMIOYNTBbCA K HoBoW 6a3e AaHHbIX N
pa6OTaTb C Hel OT UMeHMn CO3[aHHOro NoJib3oBaTenNA, BbINONIHUTE
KOMaHpy:

postgres=# \c appdb app localhost 5432

Password for user app: ***

You are now connected to database "appdb" as user
"app" on host "127.0.0.1" at port "5432".

appdb=>

B komaHfe yKa3blBaloTcA NoCeAoBaTeNbHO MA 6a3bl AaHHbBIX
(appdb), ma nonb3osatens (app), y3en (localhost
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unn 127.0.0.1) n Homep nopta (5432). ObpaTnTe BHUMaHWe,
YTO NoACKasKa N3MeHMNacb: BMECTO «peLLeTKIn» (#) Tenepb
oTobpaxaeTtcA cMmBos «bonblue» (>) — pelueTka ykasblBaeT
Ha Cynepnosib3oBaTesisi Mo aHaIorm € Nosb3oBaTenem root

B OHUKCE.

Co cBoei1 63301 JaHHbIX MOJIb30BaTENb apP MOXET paboTaTb
6e3 orpaHnyeHuin. Hanprmep, MOXXHO co3aaThb B Hell Tabnnuy:

appdb=> CREATE TABLE greeting(s text);

CREATE TABLE

appdb=> INSERT INTO greeting VALUES ('NpuBeTt, mup!');
INSERT 0 1

YpaneHHoOe nogKyeHue

B Hawem npumepe knneHT n CYB[] HaxoaATCcA Ha OQHOM 1 TOM Xe
KomnbloTepe. PasymeeTcs, Bbl MOXeTe ycTaHOoBUTbL PostgreSQL

Ha BbleNeHHbI cepBep, a MOAKMYATLCA K HeMy C APYroli MalvHbI
(Hanpumep, c cepBepa NpwNoxeHni). B aTom cnyyae BMecTo
localhost Hapo yka3aTb agpec Bawero cepsepa CYB[. Ho storo
HeLOCTaTOYHO: MO YMOMYaHUIO U3 COObpaxxeHni 6e3onacHoCTn
PostgreSQL fonyckaeT TONbKO fIOKabHble NOAKMOUYEHNA.

YT06bl NOAKIOUNTLCA K 6a3e faHHbIX CHapYXK, HEOOXOANMO
oTpedaKTpoBaTh ABa darina.

Bo-nepBbix, $paiin OCHOBHbIX HAacTpoeK postgresql.conf
(pacrnonoxeHune KOHPUrypaLMOHHbIX GpalinoB Mbl 06Cyxaanm

npw ycTaHoBKe). Hangute cTpoKy, onpeaensiolLyio, Kakme ceTeBble
nHtepdencol cnywaet PostgreSQL:

#listen_addresses = 'localhost'

N 3aMeHNTe ee Ha:

listen_addresses = '*!'
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Bo-BTOpbIX, Paiin HacTpoek ayTeHTUdMKauum pg_hba.conf.
[JonunwwTe B KoHel dalina cneaytoLyto CTPoKy:

host appdb app all md5
370 pa3pewnT JocTyn K 6a3e faHHbIX appdb

nosb30BaTesNio app € II06Oro agpeca nNpu ykasaHum
BEPHOro napons.

MoapobHee o HacTpoiKax ayTeHTUOMKaLUK:
postgrespro.ru/doc/client-authentication.html

NMpoBepkKa cBA3N

[lna Toro, utobbl 06paTUTLCA K PostgreSQL 13 nporpammbl
Ha KakoM-NIN6o A3blKe NPOrpamMmM1POBaHNs, HEO6XOANMO
MCNonb30BaTb NOAXOAALLYI0 6UBNNOTEKY 1 YCTaHOBUTb
apansep CYBA.

Hwxe npuBefeHbl NPoCTble NpUMepbl Af1A HECKOMbKMX NONYNAPHbIX
A3bIKOB, KOTOPbIE MOMOTYT ObICTPO NPOBEPUTL coefiHeHe ¢ 6a3oi
JaHHbIX. [prBefeHHble NPOorpamMmmMbl HAMEPEHHO COAePXKaT TONbKO
MUHMMANbHO HEOOXOAUMbIV KOA ANA 3anpoca K 6a3e JaHHbIX;

B YaCTHOCTW, He NpefyCMOTPeHa HMKakana obpaboTka owmnboK.

He cTonT paccmatpurBath 311 dparmeHTbl Kak Nprumep

ANA nofpaxaHus.

Ecnu Bbl ucnonbsyete OC Windows, He 3abyabTe B okHe Command
Prompt cmeHuTb WpndT ¢ pactposoro Ha True Type (Hanpumep,
Ha «Lucida Console») 1 BbINOHUTb KOMaHAbI:

C:\> chcp 1251

Active code page: 1251
C:\> set PGCLIENTENCODING=WIN1251
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PHP

B sizbike PHP pa6orta c PostgreSQL opraHu3oBaHa ¢ NOMOLLbO
cneumanbHoOro pacwmpenus. B Linux kpome camoro PHP Ham
noTpebyeTcs NakeT C 3TUM paclMpeHmem:

$ sudo apt-get install php5-cli
$ sudo apt-get install php5-pgsql

PHP nna Windows MOXHO yCTaHOBUTb C caiiTa
windows.php.net/download. PaclumpeHne

ana PostgreSQL y»ke BXOAUT B KOMMNNEKT, HO B daline
php.ini HeEO6X0AMMO HaWTV 1 PaCKOMMEHTMPOBATb
CTPOKY (yb6paTb TOUKY C 3anATon):

;extension=php_pgsql.dll

Mpumep nporpammebl (test . php):

<?php
$conn = pg_connect('host=localhost port=5432 '
'dbname=appdb user=app '
'password=p@sswOrd') or die;
$query = pg_query('select * from greeting') or die;
while ($row = pg_fetch_array($query)) {
echo $row[0].PHP_EOL;
}
pg_free_result($query);
pg_close($conn);
?>

BbinonHaem:

$ php test.php
NpuseT, mMup!

Paclwmpenne ana PostgreSQL onucaHo B JOKYMeHTaLum:
php.net/manual/ru/book.pgsql.php
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Perl

B s3bike Perl paboTa c 6a3amu faHHbIX

opraHn3oBaHa C MoMoLLbio uHTepderica DBI.

Cam Perl npegycraHosneH B Debian 1 Ubuntu, Tak uto
LOMOJSTHATENbHO HYXEH TONTbKO ApanBep:

$ sudo apt-get install libdbd-pg-perl

CywecTByeT Heckonbko coopok Perl ana Windows, kotopble
nepeyncneHbl Ha cante www.perl.org/get.html.

ActiveState Perl n Strawberry Perl yxxe BKntouyaloT He06XOAVMBIIA
ana PostgreSQL pparnsep.

Mpumep nporpammbl (test.pl):

use DBI;

my $conn = DBI->connect(
'dbi:Pg:dbname=appdb;host=localhost;port=5432",
'app', 'p@sswOrd') or die;

my $query = $conn->prepare('select * from greeting')

$query->execute() or die;

while (my @row = $query->fetchrow_array()) {
print @row[0]."\n";

}

$query->finish();

$conn->disconnect();

BbinonHaem: E"-H E

$ perl test.pl
MpueeT, mup!

NHTepdenc onncaH B JOKyMeHTaLmm: E
metacpan.org/pod/DBD: : Pg
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Python

B a3bike Python gna pa6oTbl ¢ PostgreSQL o6bl4HO ncnonb3yeTca
61bnmoTeKa psycopg (HasBaHme 06bIYHO NPON3HOCUTCA Kak
«canko-nu-gxm»). B Debian n Ubuntu sa3bik Python Bepcun 2
NpeAyCTaHOBIIEH, Tak UTO HYXEH TOJBbKO ApariBep:

$ sudo apt-get install python-psycopg2

(Ecnu Bbl ucnonb3yeTe Python 3, yctaHoBUTe NakeT
python3-psycopg2.)

Python gna Windows moxHo ckauaTb ¢ caiita www. python.org.
Brbnuoteka psycopg AOCTyMHa Ha caiiTe NpoeKTa E «l -qE
initd.org/psycopg (Bbibepute Bepcuto,

COOTBETCTBYIOLLYIO YCTaHOBNIEHHOW Bepcun Python),
TaM »e Haxo[UTCA HeobxoAMMasa AOKYMeHTaLA.

o
Mpumep nporpammsl (test. py):

import psycopg2

conn = psycopg2.connect(
host="'localhost', port='5432"', database='"appdb',
user="app', password='p@ssword')

cur = conn.cursor()

cur.execute('select * from greeting')

rows = cur.fetchall()

for row in rows:
print row[0Q]

conn.close()

BbinonHsaem:

$ python test.py

MpuseTt, mup!
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Java

B s3bike Java paboTa c 6a30i1 JlaHHbIX OpraHU30BaHa Yepes
nHtepdenc JDBC. Mpepnonaras, uto yctaHoBneH JDK 1.7:

$ sudo apt-get install openjdk-7-jdk
HaM AOMNONHUTENIbHO NOTPebyeTCs NakeT ¢ Apansepom JDBC:
$ sudo apt-get install libpostgresql-jdbc-java

JDK ana Windows MOXHO ckauatb C canTta
www.oracle.com/technetwork/java/javase/downloads.

[Opaineep JDBC goctyneH Ha caite E
jdbc.postgresql.org (Bblbepute Bepcuto, -
COOTBETCTBYIOLLYIO YCTaHOB/IeHHOW Bepcun JDK), r. ,

TaM XKe HaxoanTcA BCA HEO6XO,EI,I/IMaFI AOKYyMeHTauuA. E

Mprmep nporpammbl (Test . java):

import java.sql.*;

public class Test {
public static void main(String[] args)
throws SQLException {

Connection conn = DriverManager.getConnection(
"jdbc:postgresql://localhost:5432/appdb",
"app", "p@sswoOrd");

Statement st = conn.createStatement();

ResultSet rs = st.executeQuery(

"select * from greeting");

while (rs.next()) {
System.out.println(rs.getString(1));

}

rs.close();

st.close();

conn.close();
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Komnunupyem 1 BbinonHsAeM, yKasbiBas MyTb K KNaccy-Apansepy
JDBC (B Windows nyTun pa3aenstoTcs He ABOeTouMeM, a TOUKOM
C 3anATon):

$ javac Test.java

$ java -cp .:/usr/share/java/postgresql-jdbc4.jar \
Test

NpuseT, mMup!
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pgAdmin3

pgAdmin — rpaduyeckoe cpeCcTBO ANA AAMUHUCTPUPOBAHNA
PostgreSQL, cTaBLiee cTaHgapToM Ae-dakTo. [porpamma ynpolyaet
OCHOBHbI€ 3afjaun aAMUHUCTPUPOBAHNA, OTOObPaXkaeT 06 bEKTbI

6a3 AaHHbIX, NO3BOJIAET BbINONHATL 3anpockl SQL.

YcTaHOBKa

YTo6bl ycTaHOBUTL pgAdmin Ha Windows, Bocnonb3yiiTech Haluein
c6OpKOW, AOCTYMHOM MO aapecy www . postgrespro. ru/windows.
YCTaHOBLMK 3aJaeT HECKOJIbKO BOMPOCOB; MOXHO

OCTaBWUTb 3HaYEHVA, Npeasiaraemble Mo yMOUaHUIO. EI E

B cnctemax Debian nnu Ubuntu npocTto yctaHoBuTe

naket pgadmin3: EE_

$ sudo apt-get install pgadmin3

NSIN BO3bMUTE CaMyto CBEXYIO BEPCUIO C canTa
www . pgadmin.org.

Bo3amoXXHOCTH

A3bIK nHTEepdenca

Bbl MOXKeTe B N11060V MOMEHT NOMEHATb A3bIK MHTepdeica
nporpammbl, Bbiopas B MeHio File — Options... (Gainn —
MapameTpbl...) 1 n3meHnB HacTpoliky Miscellaneous — User
Interface (PasHoe — UHTepdoeric). Mocne sToro Tpebyetca
nepesanyck nporpaMmbi.
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MopgknioueHune K cepBepy

B nepByto ouepefib HaCTPOUM NOAKIIOYEHNE K cepBepy. BoibepuTe B
meHio File — Add Server... (Paitn — lo6aBuThb cepBep...)

1 B NOABUBLLEMCA OKHE BBEMTE MPON3BOJIbHOE NMA

ana coegnHenna (Name), umsa ysna (Host), nopt (Port), uma
nonb3osatens (Username) n napons (Password). Ecnn He xotute
BBOAUTb Maposib KaxkAblii pa3 BPyUHyio, OTMETbTe driaxkok Store
password (CoxpaHATb naponb).

-
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Mpw HaxaTmn Ha KHonKy OK nporpamma npoBepuT AOCTYMHOCTb
cepBepa C yKasaHHbIMY NapameTpamm 1 3aroMHUT HOBOE
noaKnoyeHve.

MoxeT oKasaTbcs, uTo Bala Bepcua pgAdmin He nopaepxnBaeT
BEPCHI0 YCTAaHOBNEHHOM 6a3bl JaHHbIX. B Takom cnyyae npu
Co34aHuV NoaKnoYeHns 6yaeT BbiBefeHO NpeaynpexaeHue,
KOTOpble Bbl B 60/bLIMHCTBE C/ly4aeB MOXeTe MPOUrHOPMPOBaTb.

Hasuratop

B neBol YacT OCHOBHOTO OKHa HaXOAMTCA HaBUraToOp OOEKTOB.
Pa3zBopaumBas NyHKTbI CNCKa, Bbl MOXETE CNYCTUTLCA A0 CepBepa,
KOTOPpbI Mbl Ha3Banu APP. Huxe 6yayT nepeuncrieHbl co3aaHHble
B HeM 6a3bl AaHHbIX: appdb Mbl cO3aanu Ansa NpoBepKu
nogkntoyeHna K PostgreSQL 13 pasHbix A3bIKOB
nporpaMMnpoBaHna, test — korga 3Hakomunncb ¢ SQL, a 6asa
postgres co3faeTca aBToMaTn4ecku npm yctaHoske CYB/.

- pgAdmin II1 -+ x
File Edit Plugins View Tools Help

Fenwal 8 WA RN,

Object browser 5]

J Properties {Sﬂ(is(is ] Dependencies W Dependents } 5
2 B serverGroups
Property Value
2 B servers(n) =
Name appdb
B [il APP (localhost:5432) T
E [3 Databases (3) o
- GEE
& Catalogs (2) pg_default
B Event Triggers (0)f |5] Default tablespace pg default
& Extensions (1) ncoding UTF8
& schemas (1) [:
@ Slony Replication| [SOLpane &
(3 postgres -- Database: appdb M
8 test -- DROP DATABASE appdb;
% Tablespaces (2)
£ Group Roles (0) CREATE DATABASE appdb
3 WITH OWNER = app
£ Login Roles (2) ENCODING =
TABLESPAC pg_default
LC_COLLATE = 'en_US.UTF-8'
LC_CTYPE = ‘en_US.UTF-8'
CONNECTION LIMIT = -1;

Retrieving details on schema public... Done. [0.08 secs
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Pa3zsepHyB nyHKT Schemas (Cxembl) Ans 6a3bl AaHHbIX appdb,
MO>HO OBGHaAPYKUTb 11 CO3AAaHHYI0 HaMU paHee Tabnuuy greetings,
MOCMOTPETH ee CTONGLbl, OrPaHNYEHMS LLeNIOCTHOCTM, UHAEKCHI,
TpWrrepbl U T. M.

He Bcerpa 6biBaeT yno6HO pa3BopaumBaTb MHOTOUYNCIIEHHbIE
MYHKTbl B HABUraTope, YTobbl JOOPaTLCA 0 MHTEPECYIOLLEero

Hac obbeKTa. Ecnm n3BecTHO MMaA nnm xoTa 6bl YacTb UMEHN
06BbEKTa, ero MoXHO HalTu, Bbibpas B MeHio Edit — Search
objects... (MpaBka — Monck 06bEKTOB...); NPU 3TOM B HaBUratope
[OMKHa ObITb BblAeneHa Hy>kHasA 6a3a faHHbIX.

B nossuBLuemca oKHe BBeauTe, Hanpumep, «greet%y, npu
HeobX04MMOCTI OFpaHNYbTE MOUCK KOHKPETHbIM TUMOM (Tabnuupl,
KOMOHKU 1 T. N.) 1 HaxmuTe KHonky Find (Haiitn). Ecnu Tenepb
Bbl6paThb B CNUCKE Pe3ynbTaToB HYXHbli 06beKT, HaBUraTop
ABTOMATUYECKM NePeKYNTCA Ha Hero.

B npaBoii 4acTy OKHa BbIBOAMTCS CNpaBoYHas MHbopmaums
0 BblOpaHHOM O6beKTe:

. CBoWVicTBa — 3aBUCAT OT TuMa 06beKTa (Hanpumep,
AnA cton6ua 6yaet nokasaH TN ero JaHHbIX);

. CraTuctrika — 3Ta MHGOpMaLMA NCNONb3yeTcAa CUCTEMON
ANA NOCTPOEHUA NNaHOB BbINMOSIHEHNA 3aNPOCOB 1 MOXET
paccmaTpurBaTbcs agMuHucTpatopom CYB[, anst aHanmsa
cuTyaumu;

. 3aBMCMMOCTH mexay obbeKkTamu.

Tak»Ke BHU3Y NpaBo YacTn oTobpaxaeTca KomaHaa SQL,
C MOMOLLbIO KOTOPO MOXHO CO3/AaTb flaHHbI OObEKT.

BbinonHeHune 3anpocos

YT06bI BHINOMHUTL 3aMpPOC, OTKpoWiTe OKHO SQL, BbI6paB B MeHI0
Tools — Query tool (MHcTPpyMeHTbI — VMIHCTPYMEHT 3anpocoB).
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BBeauTe 3anpoc B BepXHel YacTu okHa Ha BKnagke SQL Editor
(PepakTop SQL) 1 HaxkmmTe F5. BHU3y okHa Ha BKnaake Data
Output (BbiBOA AaHHbIX) MOABUTCA pe3ynbTar.

- Query - appdb on app@localhost:5432 * - + X
File Edit Query Favourites Macros View Help

EH B8 o[ Batg o (B [{owm
J SQL Editor [ Graphical Query Builder ] =

Previousqueries| ‘v” Delete H Delete All |

select * from greeting;

[ —]
Qutput pane £
| Data Output | Explain | Messages | History | s
5
text

1 |Npuset, mup!

OK. Unix [Ln1,Col1,Ch 1 [23chars  [1row.  [6ms

Bbl MOXeTe BBOAUTL ClefytoLinii 3anpoc Ha HOBOW CTPOKe,

He CTVpasA NpeabIayLUiA; NPOCTO BbIAENNTE HYXKHbI GparmeHT Koaa
nepep Tem, Kak HaxkumaTb F5. Takum o6pa3om nctopus Batumx
AencTBuii BCcerpa byaeT y Bac nepep rnasamm — ob6bl4HO 3TO
ynob6Hee, ueM UCKaTb HY>KHbIl 3aMpoc B cnincke Previous queries
(Mpepbipywme 3anpochbi).

Apyroe

C gpyrviMm BO3MOXKHOCTAMU pgAdmin Bbl MOXKeTe NO3HAKOMUTbCA
Ha canTe npofyKTa www . pgadmin.org unm B CnpaBoYHON cnucteme
camoii nporpammbl.
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O6yueHune n oOKYMeHTaLunA

HloKymeHTaumnA

[inAa cepbe3sHo paboTbl ¢ PostgreSQL He 06oMTHCh 6€3 UTeHus
LOKYMEHTaLMU. ITO He TOJbKO OMNrCaHne BCEX BO3MOXHOCTEN
CYB[], HO 1 ncyepnblBaloLLee CNPaBOYHOE PYKOBOACTBO, KOTOpoe
Bcerfja AOSKHO ObITb Mo pyKoW. Yntasa [OKYMEHTaLuo, Bbl
roslyyaeTe emMKyHo 1 TOUHYI0 MHGOPMaLMIO 13 NMepPBbIX PyK —

OHa HanmcaHa camnmm paspaboTumKkamu 1 Bcerga akkypaTHo
NoAfepP>K1BaeTCA B akTyaSlbHOM COCTOAHNM.

Mol B Postgres Professional nepesenu Ha pycckuii
A3bIK BECb KOMMNEKT JOKYMeHTaLmmn —

OH [JOCTYMEH Ha Hallem caiTe:
www.postgrespro.ru/docs.

MpepnoynTaloLwne opurnHanbHy AOKYMEHTaLMIO Ha
AHIMMNCKOM A3blKe HaayT ee Nno agpecy
www.postgresql.org/docs.

YuebHble Kypcbl

MoM1MO [OKYMEeHTaL MV, Mbl 3aHUMaeMCA U pa3paboTKoM yYebHbIX
Ky[pCOB A/sl afMMHNCTPATOPOB 6a3 AaHHbIX, Pa3paboTumkos
MPUAOXKEHWI N TEX, KTO XOUET MPUCOEANHUTLCA K pa3paboTke
camon CYB[:

» DBA1: ApmuHucTpupoBaHue PostgreSQL. ba3oBbin Kypc
e DBA2: AnMuHucTpupoBaHme PostgreSQL. PaclumpeHHbIn Kypc

» DEV1: ba3oBbIii Kypc Ana pa3paboTumKoB cepBepHOI YacTu
NPUIoXKeHNA

»  DEV2: PacumpeHHbIi Kypc Anisi pa3paboTunKoB cepBepHoOi
4acTV NPUNOXeHNA

» Hacking PostgreSQL
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[enenne KypcoB Ha 6a30Bble 1 PACLUMPEHHBIE BbI3BAHO 6OSbLIMM
06beMOM MHPOPMALMK, KOTOPbI HEBO3MOXKHO N3MOXKNTb

1 YCBOUTb 3@ HECKOJIBbKO fiHel. He cTouT cumtath, uto 6a30Bblii Kypc
NpeAHa3HaYeH TOMbKO [J19 HOBMYKOB, @ PaCLUVPEHHbIN — TOJbKO
A1 OMbITHBIX 3AMUHUCTPATOPOB WS Pa3paboTUMKOB. XOTA MeXay
Kypcamu ecTb nepeceyeHyis No Temam, Ho UX He OYEHb MHOTO.

Hanpumep, 6a308bi TpexgHeBHbI Kypc DBA1 3Hakomut

¢ PostgreSQL 1 nogpobHo o6bAcHAeT 6a30Bble NOHATUA
aAMUHVCTPUPOBAHNSA, BKIlOUYas pe3epBHOE KOMMPOBaHue,

a B nATMAHEBHbIN DBA2 oxBaTbiBaeT MOAPOOHOCTN BHYTPEHHETO
yctponictea CYB[], pennukauumio, onTMmmsaLmio 3anpocos 1 pag
Jpyrvix Tem. PaclumpeHHbIn Kypc npeanonaraer, YTo K Temam
6a30B0ro Kypca BO3BpaLLaTbCs He HYXHO. Te e NPUHLMMbI iexaT
B OCHOBE fieNleHNA Ha ABe YacTu Kypca 1A pa3paboTumKoB.

Kaxgbiin Kypc npefcraBnaet cob6oi cBA3aHHbIN HAabop TeMm,
nocniefoBaTenbHO PacKpbIBAOLWMX ero cofeprkaHue (B oTamume
OT AOKYMeHTaLuu, rae Heobxo4uMble CBEAEHWSA MOTYT ObITb
pa3bpocaHbl MO pa3HbIM rnaBam). Kaxgaa Tema coctonT

13 TEOPETNUYECKOW YaCTh 1 NPAKTUKIN. Teopua — 3TO He TOSbKO
npe3seHTauus, HO B GOMbLUMHCTBE Clly4YaeB eLle 1 AeMOHCTPpaLua
paboTbl Ha «wKMBOMN» cUcTeMe. Ha npakTuke cnylwatenam
npepsiaraeTca BbINOMHUTL PAA 3afiaHUIA AN1A 3aKpenieHna
npongeHHoro Matepuana.

Tembl nofieneHbl Takum o6pa3om, 4Tobbl TeopeTyecKan YacTb
He NpeBbIlIana Yaca, Tak Kak 6osbluee BPeMsA 3HaUNTeNIbHO
YCNOXHAET BOCNpuATEe MaTepuana. lNpakTuka, Kak npasuso,
He npesbiwaeT 30 MUHYT.

B KauecTBe MaTepranos ciyllaTenamM BblAAIOTCA Npe3eHTaunm

C NOAPOOGHBLIMY KOMMEHTAPUAMU K KaxkAOMy Cnaiipy, pesynbrat
paboTbl LEMOHCTPALMOHHDBIX CKPUMTOB 1 PeLUeHs NPaKTUYeCcKrx
3afaHuNn.

[lnA HEKOMMEpPUYECKOro UCMOMb30BaHWA MaTepUarbl KypcoB
[OCTYMHbI Ha HalleM calTe BCeM XenatoLym.
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Kypcbl ana agMmnHUCTpaTopos

DBA1. AamuHuctpupoBaHue PostgreSQL.
Bba3oBbil Kypc

MNMpopomknTenbHOCTb: 3 AHA

MpenBapuTenbHble 3HAHWA:

BnageHwue Unix.
MuHuManbHble cBefieHNa 0 6asax AaHHbIX 1 SQL.

Kakue HaBbIK/ GyflyT nonyyeHbl:

Ob6uee npepcTtaBneHne o PostgreSQL 1 ero apxutekType.
YcTaHOBKa 6a30Bas HacTpoliKa, 3anyck CYB[,.
YnpasneHuve nonb3oBaTeNaMm, faHHbIMM, JOCTYNOM.
Ba3osble 3agaun cCONPOBOXAEHNA 1 MOHUTOPWHTA.
Pe3epBHOe KOoMMpoBaHue 1 BOCCTaHOBNIEHNE.

Tembi:
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1. BBegeHue B PostgreSQL

2. ApxutekTtypa PostgreSQL

3. YcTaHoBKa PostgreSQL

4. cnonb3oBaHue psql

5. ba3bl AaHHbIX

6. TabnuuHble MPOCTPaHCTBa

7. CnCTeMHbIN KaTanor

8. OcHoBHble 06beKTbl B/l

9. Monb3oBaTtenu n ponu
10. Cxembl
11. MpuBunerun
12. KoHdurypmpoBaHme cepsepa
13. MogkntoueHve 1 ayTeHTMdrKaumaA
14. MOHUTOPUHT paboTbl CMCTEMbI
15. ConpoBoxzaeHue PostgreSQL
16. Jlornyeckoe pesepBrpoBaHune
17. Dusnuyeckoe pesepBrpoOBaHMe



Matepuanbl yuebHoro Kypca DBA1 (npeseHTaumu,
AEMOHCTPaLMK, NpakTUyecKkne 3agaHus,
BU€03anncb NeKumin) JOCTYMHbI

[J1A CaMOCTOATENIbHOTO U3YYeHUsA No agpecy
www.postgrespro.ru/education/courses/DBA1.

DBA2. AamuHuctpupoBaHue PostgreSQL.
PaCLulllpeHHbII‘/'l Kypc

MpoponxutenbHOCTb: 5 oHeln

MpepBapuTenbHble 3HaHNA:

BnapeHwne Unix.
Ba3oBble 3HaHNA 06 apXMTEKTYPe, yCTaHOBKE, HACTPOIIKE,
o6cnyxusaHum CYB/.

Kakue HaBbIKv GyflyT nonyyeHb!:

MoHnmaHwme apxutekTypbl PostgreSQL.
MOoHUTOPUHT 1 HacTpoliKa 6a3bl, pelleHne 3agay
ONTYMM3aLMMN NPOU3BOANTENIbHOCTN.
BbinonHeHve 3agay conpoBOXaeHMA.
Pe3epBupoBaHue, pennnkauus, KIoHNPoBaHue.

Tembi:

BgedeHue
1. ApxutekTtypa PostgreSQL

M30/1A4usA U MHO208€pCUOHHOCMb
2. 3onauma TpaH3akymn
3. CTpaHuubl 1 Bepcum CTPOK
4. CHUMKU 1 6IOKUPOBKM
5. Ounctka
6. ABTOOUMCTKA 1 3aMOpPO3Ka

KypHanuposaHue
7. BydbepHbin KoL
8. Ynpexgaowuii xypHan
9. KoHTpOnbHasA Touka
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Pennukayus

10. Qannosas pennukauua

11. [oToKOBaA pennunkayma

12. MNepeknioyeHve Ha penanky
13. Pennukaums: BapuaHTbl

OcHo8bl onmumu3ayuu

14. O6bpaboTKa 3anpoca

15. MeTogp! goctyna

16. Cnocobbl coeanHeHNA
17. Cratnuctmka

18. Vicnonb3oBaHve namaTu
19. MpodunuposaHne

20. OnTMM3aumaA 3anpocos

PasHble memebl

21. CeKumMoHpoBaHue

22. Nokanusauus

23. O6bHoBNEHNE CepBepa

24. YnpasneHue paclimpeHnamm
25. BHelwHme faHHble

Matepuanbl yuebHoro Kypca DBA2 (npe3eHTaumm, AeMOHCTpauuy,
npaKkTuyeckne 3afaHus, BUAeO3anuch IEKUMIA) AOCTYMHbI

[1A CAMOCTOATENIbHOIO U3yYeHnA No agpecy:
www.postgrespro.ru/education/courses/DBA2.
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Hacking PostgreSQL

Kypc «Hacking PostgreSQL» cobpaH 13 nnyHoro onbita
pa3paboTurKOB HalLel KOMNAHUN, MaTePUaNioB KOHbepeHLuiA,
cTaTen u BAYMUYMBOTO YTEHUA JOKYMEHTaLMMN U UCXOAHbIX KOLOB.
B nepsyio ouepenb OH agpecoBaH HauMHaloLWMM pa3paboTyurkam
afgpa PostgreSQL, Ho GyfeT MHTEpPEeCeH 1 aMUHUCTPATOPaM,
KOTOPbIM MHOTAA NPUXOAMUTCA 0OPALLATLCA K KOZY, U MPOCTO BCEM
HepaBHOAYLUHbIM K apXMTEKType 60MbLIOIN CUCTEMBI U XKenatoLwmm
Y3HaTb, <Kak 3To paboTaeT Ha camoMm Aene?».

MNpenBapuTenbHble 3HaHMA:

3HaHVA ocHOB fA3blKa SQL, dyHKUMOHanNa TpaH3aKuuii,
VHOEKCOB U T. M.

3HaHue A3bika C B 06bemMe, LOCTaTOUHOM KakK MUHUMYM
LA YTEHUA NCXOAHBIX KOAOB (Nyulle UMeTb
npakTUyeckne HaBblKK).

3HaKOMCTBO C 6a30BbIMY CTPYKTYpPamui 1 anroputMamul.

Tembi:

1. 0630p apxmTeKTYpbI

2. CoobuectBo PostgreSQL 1 MHCTPYMeHTbI pa3paboTurka

3. PaclwumpsaemocTtb

4. 0630p UCXOAHOTO KoAa

5. Ousnyeckoe npeacTaBneHve faHHbIX

6. Pazpensemas namATb U 61IOKMPOBKM

7. JlokanbHasa NamATb NPOLECCcoB

8. ba3oBoe ycTpoWCTBO NNaHNPOBLMKa
1 3K3eKbloTopa 3anpocoB

Martepuanbl Kypca Hacking PostgreSQL
LOCTYMNHbI ANA CAMOCTOATENIbHOTO

N3yyeHna no agpecy
www . postgrespro.ru/education/courses/hacking
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Kypcbl ansa paspabotunkos

KprbI ana pa3pa60TqVIKOB HaXo4ATCA B npouecce nogrotoBkn
N OOJIXXHbI MOABUTLCA B Camoe 6nuxariee BpemsA.

[ne npontn o6yyeHue

Ecnu Bbl XOTUTE NPONTU 0ByUEHKE MO NepeunciIeHHbIM Kypcam

B CMeLMannm3mpoBaHHOM yYe6HOM LIEHTPE, NOA PYKOBOLCTBOM
OMbITHOrO NpenofaBaTensa 1 c nonyyeHrem ceptTnduKaTa, To ecTb

1 Takaa BO3MOXHOCTb. Mbl aBTOPM30Banyn HECKONbKO N3BECTHbIX
YUYeOHbIX LIEHTPOB, KOTOPbIe YMTAIOT HaLW KYPCbl. VX CMCOK MOXHO
NOCMOTPETb 3AeCh:
www.postgrespro.ru/education/where
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[NyTeBOAuTENnDb
Mo ranakTuke

HoBoctn n 06¢cyxpeHnsa

Ecnu Bbl cobrpaeTech pabotaTb ¢ PostgreSQL, Bam 3axoueTca 6bITb
B Kypce COObITWI, y3HaBaTb O HOBbIX BO3MOXXHOCTAX NPeACToALLero
BbINYCKa, 3HAKOMUTbCA C APYrMmy HoBocTAMU. MHOro noaen BeayT
cBow 6510rY, NyO6NMKYA MHTEPeCHble 1 Nosie3Hble MaTepuarbl.
YRo6HbBIN CMOCO6 MONYyUYnTb BCE aHMOA3bIYHbIE 3aMETKN B OfHOM
mecTe — ynTaTb CanT planet.postgresql.org.

He 3a6biBaiiTe 1 Npo wiki.postgresgl.org — cOOPHYK CcTaTen,
noanep>K1BaemMbli U pa3BMBaeMblii COOOLLECTBOM. 34€eCh Bbl
HalijeTe OTBETbI Ha YacTo 3aflaBaeMble BOMPOChI, 0byvatoLve
mMaTepuansbl, CTaTby NPO HAaCTPONKY M ONTUMM3aLNto, MPO
0CO6eHHOCTM MUrpaumm ¢ pasHbix CYB[] n mHoro gpyroe.

YacTb maTepuranos 3TOro canta AOCTYMHA 1 Ha PYCCKOM A3blKe:
wiki.postgresql.org/wiki/Russian. Bbl ToXe MOXeTe noMoLLb
coobLecTBY, NepeBefs 3aUHTEPECOBABLLYIO BaC aHIMOA3bIUHYIO
cTaTblo.

OKono [BYX TblCAY PYCCKOA3bIYHbIX NONb3oBaTenen PostgreSQL
BXOAAT B rpynny «PostgreSQL B Poccun» Ha deiicbyke
(www . facebook .com/groups/postgresql).

CBoWi BOMPOC MOXHO 3afiaTb U Ha NPOPUIbHBIX CaiTax.

Hanpumep, Ha stackoverflow.com Ha aHIMNACKOM fA3blKke UK
ru.stackoverflow.comHa pycckom (He 3abyabTe MOCTaBUTb METKY
«postgresql»), unu Ha popyme

www.sql.ru/forum/postgresql. EH:E

HoBocTu Halen KomnaHUy YnTanTe nNo agpecy r
postgrespro.ru/blog. E
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Cnuckmn paccbinkn

Ecnu Bbl XOTUTe y3HaBaTb 060 BCEM NePBbIM, He [JOXKMAAACh, MOKa
KTO-HUOYAb HAMMLIET 3aMeTKy B 6J10re, YnTaiTe CMMCKN PACCbUIKN.
Pa3zpaboTunkm PostgreSQL no ctapon Tpagnumm obcyxaatoT mexay
co6oi1 Bce BOMPOCHI NCKMOUYUTENBHO MO IEKTPOHHOI NOYTE.

[lnA 3TOro ncnonb3yeTcsa CNUCOK paccbinku pgsql-hackers (yacto
Ha3blBaeMmblin NpocTo «hackers»).

MonHbI NepeyeHb BCexX CNMCKOB PACChINIKM HAXOAWTCA Mo agpecy
www . postgresql.org/list. Cpegmn Hux — pgsql-general

AnA obcyxaeHna obwmx Bonpocos, pgsql-bugs ana coobuieHuin

0 HaliieHHbIX OLlInbKax U MHorre apyrve. Ha noboi cnncok MoxeT
MOANNCATLCA KaXAbliA XenatoLwuid, YToObl perynsapHoO nonyyartb
coobLLeHNA MO INEKTPOHHON NouTe — KaxkAoe OTAebHO

WIn B BUAE fangpkecTa.

[ipyroi BapmnaHT — Bpems OT BPeMEHU YnTaTb apXVB COOBLLIEHWIA,
KOTOPbIV MOXXHO HalTV Ha www . postgresql.org/list, unu,
B HECKOJIbKO 6osiee yno6HOM Bufe, Ha postgresql.nabble.com.

Commitfest

Ewle oguH cnocob 6biTb B Kypce cobbITUiA, He TpaTA Ha 3TO MHOTO
BpemeHu — 3arnAagbiBatb Ha commitfest.postgresql.org. Yepes
3TOT CalT NnpoxofAT Bce natum PostgreSQL.

Mepriognueckn OTKPbIBAETCA «OKHO», B KOTOPOM pa3paboTunku
perncTpupyioT NaTym AN BKIOYEHWA B ONpeAesieHHY0 BepCuio.
Hanpumep, okHo 01.03.2016—31.03.2016 oTHOCKTCA K 9.6,

a cnepytolee 3a HAM OKHO 01.09.2016—30.09.2016 — yxe

K cnepytoLleii Bepcuin. 3To AeNlaeTcs Ansi Toro, YToobl NpUMepHO
3a nonrofa fio BbixoAa HoBol Bepcuun PostgreSQL npekpaTtuTb
nprem HOBbIX BO3MOXXHOCTEN 1 yCneTb CTabunn3npoBaTthb KOg,.

MaTuy NPOXOAAT HECKOJbBKO STaroB: peLeH3npyioTcs
1 NCNPaBAAIOTCA MO pesysbTaTam peLeH3nu, NoTom nbo
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NPUHUMAIOTCA, nm6o NepeHOoCATCA B cJieagylouiee OKHO, nméo —
eC/in CoOBCeM He NoBe3J10 — OTBePratTCA.

Takvim 06pa3om Bbl MOXKeTe ObITb B Kypce BO3MOXKHOCTEN, KOTopble
y>Ke BKJIIOUEHbI USIN NMpefnonaraloTca K BKITIOUYEHNIO B eLle
He BblLLefLLYyIo BepCuio.

KoHdepeHunn
B Poccum exerogHo npoBoaATca fBe KpynHble MeXXAyHapoaHble

KOHdepeHLuH, cobupatoLlye COTHU pa3paboTurKoB
1 nonb3oBatenein PostgreSQL:

15—17 mapTa 2017 — PGConf B Mockse (pgconf . ru)
05-07 niona 2017 — PGDay B CaHkT-leTepbypre (pgday . ru)

KoHdepeHumm no PostgreSQL npoBogATca 1 BO Bcem Mupe,
Hanpumep:

mam — PGCon B OTT1aBe (pgcon.org)

HOA6Pb — PGConf Europe (npoBofmnTcs B pa3Hbix
ropopax) (pgconf.eu)

Kpome Toro, B pasHbix ropofiax Poccum npoBoaATcA KOHpepeHLun
c 6onee WMPOKOIN TEMATVKOMN, Ha KOTOPbIX NPeACcTaBIEHO

1 HanpasieHne 6a3 faHHbIX 1, B TOM umncne, PostgreSQL.

K Hum oTHOCATCA:

MapT — CodeFest B HoBocnbupcke (codefest. ru)
anpesnb — Dump B EKkatepuH6ypre (dump-conf. ru)
anpenb — SECON B lNMeH3e (www. secon. ru)

anpenb — CTauka B YnbsAHoBCcKe (nastachku. ru)
gekabpb  — HappyDev B Omcke (happydev. ru)

Mom1Mo KoHbepeHLI MPOXOAAT 1 MeHee odpuLmanbHble

perynapHble BCTpeuu; Hanpumep, B Mockse:
www.meetup.com/postgresqlrussia.
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O KoMnaHum

KomnaHnusa Postgres Professional 6bina ocHoBaHa B 2015 rogy

1 06befIMHIMA BCEX KIOUEBbIX POCCUCKKX Pa3paboTUrKOB, BKNAg,
KOTOpbIX B pa3sutune PostgreSQL cyLiecTBeHeH 1 Nnpu3HaH
MMPOBbIM COOb6LLLEeCTBOM. KOMNaHUA ABNAETCA POCCUNCKIM
BeHJopoM PostgreSQL v BbinonHAeT pa3paboTku Ha ypoBHe sgpa
CYB[ n paclumpeHuin, okasblBaeT yCnyri No NPOeKTUPOBaHUIO

1 NOAAEPKKE NPUKNALHbIX CUCTEM, MUrpaummn Ha PostgreSQL.

KomnaHua yaenset 6onbluoe BHMMaHMe 0bpa3oBaTenbHOM
LeATeNbHOCTI, OPraHN3yeT KPYMHeWLLYyo MeXAyHapOAHYI0
KoHoepeHuuio PgConf.Russia B MockBe 1 NpuHMaeT yyactue
B KOHdepeHLMAX No BceMy MUpY.

Haw appec:

117036, r. MockBsa, yn. AMutpua YnbaHoBa, 4. 7A
TenedoH:

+7 495 150-06-91 [m] yrec [m]
Calnt KoMnaHun:

postgrespro.ru
DneKTPOHHaA nouTa: E

info@postgrespro.ru

114



Ycnyrun

MpombilineHHble pelieHna
Ha ocHoBe PostgreSQL

. MpoeKTrpoBaHe 1 yyacTue B CO3AAHNN KPUTUYHbIX
BbICOKOHArpy»KeHHbIX CUCTEM C UCMOSb30BaHNEM
CYB[ PostgreSQL.

. OnTtrmmnsauma koHdurypauum CYBJ.

. KoHcynbTuposaHue no sonpocam ncnonbsosanun CYB[
B MPOMBbILUNIEHHbIX CUCTEMAX.

. AyamnT cnctem 3aKasumka no sonpocam ncnonbsosanua CYBJ,
NPOEKTNPOBaHWs 6a3 AaHHbIX, BbICOKOMPOW3BOANTENbHBIX
1 OTKa30yCTONUMBbIX aPXUTEKTYP.

. BHeppenune CYB[ PostgreSQL.

BeHHOpCKaﬂ TeXHn4YecKasa nogaep»Kka

. Bropas n Tpetba nuHum Texnopaepxku CYB[ PostgreSQL
B pexunme 24x7.

. KpyrnocytouHas noagepxKka OnbITHbIMU afAMUHUCTPaTOPaMu:
MOHWTOPWHT, BOCCTaHOBJIEHVEe paboToCNoCObHOCTH, aHanu3
HenpeBUAEHHbIX 06CTOATENLCTB, 0becrneyeHme
NpPOV3BOANTENBHOCTM.

. WcnpasneHrve owmnbok, obHapyxeHHbix B CYB[]
1 ee pacLUMpeHUnX.
Mmrpauvm npuknagHbiX cucrtem

. AHanu3 UMeLWMXCA NPUKIALHbIX CUCTEM 1 OnpefeneHmne
CNOXHOCTM nX Murpaumm ¢ apyrux CYBJ] Ha PostgreSQL.
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. OnpepeneHne apXnTEKTYpbl HOBOTO peLleHNs 1 TpeboBaHUi
K lopaboTkam NpuKiaHbIX CUCTEM.

. Mwrpauma cuctem Ha CYB[l PostgreSQL, B Tom uncne
[eCTBYIOLNX CUCTEM MOA HarpPy3KOMn.

. Mopaep»Ka NPUKNaaHbIX pa3paboTurkos
B npoLiecce Murpayuu.

Pa3paboTka Ha ypoBHe Afipa 1 paclumpeHui

. 3aKka3Hble pa3paboTky Ha ypoBHe Aapa CYB/[
1 ee MoAynen pacluMpeHus.

d Co3paHue cneumanbHbIX MO,D,yJ'IeIZ pacwmnpeHna ona peweHna
npuKnagHbiX N CUCTEMHDbIX 3alay 3aKa34yMKa.

. Co3pgaHue KacToMr3npoBaHHbIX Bepcuin CYB[L
B VIHTepecax 3aKa3uuka.

. My6nukauma n3meHeHNn B OCHOBHYI0 Bepcumio koga CYB[.

OpraHusayunsa obyyeHus

. O6yueHre agMUHUCTPATOPOB 6a3 fJaHHbIX paboTe
c CYB/J PostgreSQL.

. Ob6yueHwe pa3paboTUMKOB 1 apXUTEKTOPOB NPUKNAAHbIX
cuctem ocobeHHocTaM CYB[] PostgreSQL v apdekTrBHOMY
MCMNOMNb30BaHNIO €€ JOCTOMHCTB.

. NHpopmupoBaHmue 0 HOBOW GYHKLMOHANBHOCTU 11 BaXKHbIX
N3MEHEeHMNAX B HOBbIX BEPCMAX.

. MpoBeneHne ceMnHapoB Mo pa3bopy NPOEKTOB 3aKa3uMKOB.

116



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117

