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BCTYNJIEHME

Kro-T0 cpaBHWI aHHbIE ¢ CHIPOI HedThIO. Pas Tak, TO 6asbl JaHHBIX — HTO
MECTOPOSKICHMSI, OYPOBbIE YCTAHOBKH, HACOCHI U HE(DTEOUMCTHTEIBHBIE 3a-
BoJIbL. [laHHbIe XpaHsTCS B 6aszax U, €CIM BbI XOTUTE 0OPAThCS 10 HUX, TO
JIOJKHBI JIJIsT HAYa/Ia MO3HAKOMUTBCSI ¢ COBPEMEHHBIM 0O0PYI0BAHUEM.
Baspl TaHHBIX — 9TO MHCTPYMEHTBI, CPEACTBA JOCTHKEHUS KOHETHOTO
pesyabrata. Y Kakaoil 6asbl €CTh CBOSI HCTOPHS W CBOW B3TJISI HA MUP.
Yem Tiry0ske BB UX MMOHUMAETE, TEM JIydllle OCHAIEHBI JJIsT 00y31aHs
MOTITH, CKPBITOH B TIOCTOSTHHO PACTYIIIEM KOPITyCe TOCTYITHBIX JTaHHbIX.

Noyemy MMeHHO cemb 0a3
DAHHbIX?

Eme B mapte 2010 roga mMbl 3axoTen Hamucath KHUTY 0 NoSQL-TexHO-
sorusix. Toria aTOT TePMUH TOTHLKO BXOAUI B OGUXOJT, O HEM MHOTO TOBO-
PWITH, HO OBIIET0 TOHNMAHS eTiie He 6b110. UT0 Ha caMOM JieJie O3HavaeT
c10B0 NoSQL? Kakue TuIbl cucreM BKJIIOYATh B 9Ty Kareropuio? Kakoe
BJINSTHYE HOBBIE TEXHOJIOTHH OKAKYT HA MPAKTUKY CO3[IAHUS TTPOTPaMM?
VmMeHHO Ha 3TH BOMPOCHI MBI U COOMPATNCH OTBETUTDL — KaK /TSI CAMUX
cebst, Tak U JJIst APYTUX.

ITpounras kuHury Bpioca Teiita «Seven Languages in Seven Weeks:
A Pragmatic Guide to Learning Programming Languages»' [Tat10], mbI
TTOHSIJIN, YTO OH HAIles TPaBUIBHBIH Moaxo/. IIporpeccnBHAs MeTOANKA
BBEJICHNS B SI3BIKM HATILTA OTKJINK B HAIITHX cep/Iiax. M el penriin, 9To 1mo-
TOOHDII CTOCO6 MOJKHO TPUMEHHTH U K 6a3aM TaHHbIX, U 9TO TTO3BOJIUT J10-
XO/TYMBO OTBETUTD HA MTOCTaBJIEHHBIE BOMTPOCHI O TeXHOJMO0THIX NoSQL.

Y10 ecTb B 3TOM KHUre?

ITa KHUTA aPECOBAHA OTBITHBIM Pa3pabOTUMKAM, KOTOPBIE XOTEJIH Obl
[OJIVIUTH 00IIIee TIPEACTABIEHNE O TIOJOKEHNN JIeJ B COBPEMEHHDIX TeX-

1 Cewmb 53bIKOB 3a ceMb HeJiedib. [IparmaTnyeckoe pyKOBOICTBO 110 U3Y4EHHIO S3bIKOB 11PO-
rpammupoBanus. Ilpum. nepes.




EENENEEE Berynnenve

HosorusAx 6a3 maHHbIX. OTBIT PaboThl ¢ Ha3aMU TAHHBIX TIPUBETCTBYETCS,
XOTST U HEOOS3aTEIEH.

[Toce kpaTKOTO BBEIEHUS CIEAYIOT CEMB IJIaB, MOCBSIIEHHBIX CEMU
6azaM JAHHbBIX, MPEACTABISIONINM TATh PA3HBIX KAHPOB, WJIH CTUJEH,
yIOMSHYTHIX BO BBegeHun: PostgreSQL, Riak, Apache HBase, MongoDB,
Apache CouchDB, Neo4] u Redis.

[penmonaraerest, 4To Ha MPOPAOOTKY KaKIOH TIaBbI MOTPeOyeTCs
TTOJTHBIN BBIXOIHON — TP JHsT. KaKaplii IeHb 3aBepIaeTcs yrpakHeH N -
MM, B KOTOPBIX Pa3BUBAIOTCS 3aTPOHYTHIE W/IEH 1 TEMBI, & B KOHITE KaK [0
TJTaBBI TIPUBEIEHO PE3IOME, T7Ie 0OCYIKIAIOTCS CUITBHbBIE U CTaGbIe CTOPOHDI
6a3bl TAHHBIX. BBl MOJKETE MPOABUTATHCS OBICTPEE WM ME/ITIEHHEE — KaK
Gyzet yrobHee, HO TIEpe]] TEM Kak MPOIOIKUTH YTEHNE, BAYKHO KaK CIIEy-
€T YCBOWTH M3JIOKEHHBIE KOHIIEMIINU. MBI cTapauch moo06parh mpuMe-
PBI, HATJISITHO BHICBEUMBAIOIINE XapaKTePHbIe 0COOEHHOCTH KaskI0H Ga3bl
MaHHBIX. YTOGBI MO-HACTOAIIEMY MOHATH, 4TO MOKET TPEIOKUTH Ta UIH
nHas 6aza TaHHBIX, HeOOXOAMMO HEKOTOPOE BPeMsT TIopaboTaTh ¢ Hell, TO
€CTh 3aCYUNTh PYKaBa M MOMPAKTUKOBATHCS.

Bo3aMmo:kHO, y Bac BOBHUKHET UCKYTIIEHNE MTPOITYCTUTh HEKOTOPBIE TJIa-
BbI, O/THAKO NMeHTe B BUIY, YTO KHUTA PACCYMTAHA HA TT0CJIE0BATETbHOE
yreHne. HexoTopble KOHIENIINM, HAIIPUMEDP pacrpe/eseHre-PeayKIus
(mapreduce), moAPoGHO PACCMATPUBAIOTCS B HAYATBHBIX TIABAX U JIUIIH
Germo — B mocseyomux. 1eqb KHUTH — AaTh MOJHOE MPEACTABIEHUE O
TOJTOKEHUN JIeT B COBPEMEHHOW WHIYCTPUU 6a3 JTaHHBIX, TTOITOMY MbI
PEKOMEH/IyeM U3YYUTh BCE TJIaBBI.

Yero HeT B 3TOUN KHUre?

HPE)KZ.IE YeM IIPUCTYIATh K YTCHUIO KHUTH, Bbl, HABEPHOE, 3aXOTUTE y3-
HaTb, 4YE€TrO B Hell HeT.

3710 He PYyKOBOA4CTBO 10 yCTaHOBKe

YcranoBka onmcaHHBIX B KHure 0a3 JAaHHBIX MHOT/Ia OCYUIIECTBJIACTCA
IIPOCTO, MHOI'/Ia — C HEKOTOPBIMH CJIOKHOCTAMM, a NHOT/Ia — OTKPOBEHHO
68306p3.3H0. ,Z[JIH OJIHNX 0a3 UMEITCS TOTOBbIE ITaKEThI, J/IpyTUE IIPpUAETCA
KOMIIMJIMPOBATb U3 NCXOJHOI'0 KOJa. Koe-rme mbr 6yz[eM J1aBaTb I1OJIE3HbIE
COBETDI, HO, BOO6].L[€ TOBOPZ, BbI IIPE/IOCTaBJICHBI CaMI cebe. OHYCTI/IB OIIN-
CaHue npoueaypbl YCTaHOBKH, Mbl CMOIJIM BKJIIOUUTD 6OJIbIIE MTOJIE3HBIX
IIpUMEPOB " HOHCHeHI/II;,I, a Be/Ilb UMEHHO 9TO BaM 1 HYKHO, HE TaK m?
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PykoBoacTBO agMuHncTparopa?
lNMoxxanyi, HeT

B 2710i1 KHMrE BbI He HaliZieTe U TOro, YTO OOBIYHO BXOAUT B COCTAB PYKO-
BOJICTBA 110 a/[MUHUCTPUPOBAHUIO. Y KasKI01 Gasbl JaHHBIX OeCUUCICHHOE
MHOKECTBO TTAPAMETPOB, (hJIATOB U TOHKOCTEH HACTPOUKM; M0 GOJIBIIE
YaCTH, BCE 3TO XOPOTIo jokyMeHTHpoBaHOo B Cetn. Hac GoJbiite mHTEPECY-
eT 00yUeHIE MOJIE3HBIM UJIESIM 1 TIOJTHOE TIOTPY KEHUE, HEXKEITH DY THHHBIE
MOBCEIHEBHbBIE Oepaiini. XOTsI XapaKTEePUCTUKN PabOThl Has3bl TaHHBIX
MOTYT 3aBUCETH OT MapaMETPOB — M B HEKOTOPDLIX MECTAX ITU XapaKTe-
PUCTHUKHU 00CYKIAIOTCSI, — MBI He COOUPAEMCST BIABATHCSI B TOHKOCTH BCEX
BO3MOJKHBIX KOH(buryparwii. Ha ato mpocTo Het Mecral

3ameyaHue ansa nonb3oBarenevi Windows

ITa KHUTA MPUHIIUITHATIBHO MOCBSIIIEHa PAa3HOOOPA3HIO BEIOOPA, TPEUMY-
IECTBEHHO M3 Pa3jIndYHOro HO C OTKPBITBIM MCXO/JHBIM KO/IOM Ha IIjaaT-
dopmax *nix. Kopuopaius Microsoft crpemurcs K co3JaHnio MHTETPU-
POBAHHBIX CPEl, YTO OTPAHUYUBAET BO3MOKHOCTH BBIOOpA Gosee Y3KIM
HA0OPOM IIPEIOIIPEICTIEHHBIX KOMITOHEHTOB. [T0aTOMY Oa3bl JaHHBIX C OT-
KPBITBIM MCXOAHBIM KOJIOM, KOTOPbIE MbI 3/IeCh pacCMaTpUBaeM, pazpada-
TBIBAIOTCS TI0JIb30BATE/AMU (M IPEUMYIIECTBEHHO 0/is OJIb30BaTEIEH )
*nix-crcreM. ITO He Haie cOGCTBEHHOE MPEMyOesKIeHNe, a OTPAKEHNE
TEKYTIETO MOJTOKEHUS e, [109TOMY TPEANoIaraeTcst, 4To Bee yueOHbe
TpIMepsl OyAyT 3amyckathest u3 06omoukn *nix. Ecau Bol paboraete B
Windows, HO BCE jke XOTUTE MOIKCIIEPUMEHTHPOBATh, PEKOMEHIYEM Ha-
crpouth cpeny Cygwin?, MokHO TaksKe 3aIyCTUTh BUPTYaabHyIO Linux-
MallHYy.

NMpumMepbl Koaa v cornalueHus

B 21011 kHUTE BCTpeyaeTcs KO/ HAa Pa3IMYHBIX g3bIKax. OTY4acTH 3TO K-
Tyercsl KOHKPETHON paccMaTpuBaeMOil 6a30il maHHbIX. Mbl crapajuch
OrpaHUYUTBCH TOJBKO sg3bikamu Ruby/JRuby u JavaScript. Msr npej-
MOoYNTaeM KOMaH/IHbIe YTUJIUTBI CKPUTITAM, HO, KOT/Ia 9TO HYKHO JIJIs pe-
HIEeHUs IT0CTaBJIEHHON 3a/laqy¥, IMIpUMEHAEM U APYrue A3bIK1, HallpUMEDP
PL/pgSQL (Postgres) unmu Gremlin/Groovy (Neo4]). Mbl Takke pac-
CMOTPUM TIPOTPAMMHUPOBAHNE HEKOTOPBIX CEPBEPHBIX MPUJIOKEHUH Ha
aspike JavaScript ¢ npumenenneM Node.js.

2 http://www.cygwin.com/
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Ecsu gBHO He 0roBOpeHo MIPOTUBHOE, JIUCTUHIY COJIEPKAT 3aKOHYEH-
HBIi1 KOJI, KOTOPBII MOKHO BBIIIOJTHUTD Ha Jlocyre. B npumepax u ¢pparmen-
TaX CHUHTAKCHYeCKHe KOHCTPYKINU rpaduuecKu BbIAEJIEHBI B COOTBETC-
TBUH C TIPABUJIAMU s13bIKa. KoMaH/Ib1 060I0YKI HAYUMHAIOTCS CO 3HAKA S.

CeTeBble pecypcChl

IleHHbIM pecypcoM SIBJISIETCST TOCBSIEHHAs 9TOW KHWUTE CTPAaHUWIA Ha
caiite usnarenbcTBa Pragmatic Bookshelf’. Tam BbI Haiizere Bech mpej-
CTaBJICHHbBI B KHUTE MCXOAHBIA KOJ, a TakKe CpeAcTBa 0OpaTHON CBsI-
31 — hopyM coobiectBa 1 GOPMY It OTIIPABKK COOOIIEHUIT 0 HalleH-
HBIX OMMOKAX, Te 320H0 MOMKHO BHECTH MPEAJOKEHUS 110 UBMEHEHUSIM
B OYIYIUX U3aHUSAX 9TOH KHUTH.

BirarogapumM Bcex, KTO TOTOB COTPOBOJKAATh HAC B MYTEHIECTBUU TI0
MUDY COBPEMEHHBIX (a3 JAaHHBIX.

Ipux Pedmono u Joicum P. Yuicon

3 http://pragprog.com/book/rwdata/seven-databases-in-seven-weeks



FTNABA 1.
Beepenmue

MbI gBJIsIeMcs CBUAETEIAME IOBOPOTHOTO MOMEHTA B MUpe 0a3 JaHHbIX.
B Teuenre MHOIMX JIET peJIsiiiMOHHast MOZEJIb Obljla CTaHAapTOM Jie (PaKTo
JUIsE pelerys Jro0bIX 3a1ad — OOJIbIINX U MasibiX. MBI HE JlyMaeM, 4To B
0603pumoM Oyayuiem peasiuonnbie CY B/ HOIHOCTBIO COMAYT CO CLIEHH,
HO MHOTHE JIIO/IU OTJISI/IBIBAIOTCSI 110 CTOPOHAM B IOMCKAaX aJbTePHATUB,
B YaCTHOCTH: CTPYKTYP JAaHHBIX 6€3 CXeMbl, HeTPAAUIMOHHBIX CTPYKTY]P
JIAHHBIX, TIPOCTOM PEIJINKAINU, BBICOKOM IOCTYITHOCTH, TOPU30HTAIIBHOTO
MaciTabupoBaHud U HOBBIX CII0c000B (hOpMYINPOBAHUs 3aIpocoB. Bee
DT TEXHOJIOTHH TIOJIy4nIn cobuparesbioe Haspanue NoSQL, 1 UMEHHO O
HUX TIOUIET pevyb B 9TOU KHUTE.

Mbl paccMOTpUM ceMb 0a3 JaHHBIX, IPEACTABISIONMX HIMPOKHIL
CHEeKTp TexHosjoruil. Bel y3uaere o dynkimonanibaoctu pasubix CYB/I
U TIPUHSATHIX TIPU UX [TPOEKTUPOBAHUU KOMIIPOMKCCAX — JIOJITOBEUHOCTh
JAHHBIX WK ObICTPOEiicTBIE, aDCOMIOTHAS COIJIACOBAHHOCTD UJIU COTJIa-
COBAaHHOCTHh B KOHEUHOM CYETE U T. ]I, a TAK)Ke IMOHMeTe, KaK IPUHUMATh
OITHMAJIbHOE PeIleHne 0 Bhi6ope 6ashl B KaKIOM KOHKPETHOM CJIy4Yae.

1.1. Bce HauuMHaeTcH Cc BOnNpoca

[1aBHBII BOIIPOC HACTOSALIEN KHUIHM TAKOB: Kakas 0asza JAHHBIX WU MX
KOMOMHAIMS PellaeT 3a1ady OlTUMaJIbHBIM criocobom? Eciu mocie ee
[IPOYTEHMsI BbI OyIeTe IIOHUMATh, KAK CAEIATh BHIOOP, IPUHUMAsI BO BHU-
MaHUe KOHKPeTHbIe TPeOOBaHUS U PACIIOIATaeMble PECYPCHL, TO MBI Oy1eM
JIOBOJIbHBL.

Ho uT06bI OTBETUTH Ha HTOT BOIIPOC, HAaZI0 3HATh, KaKKe UMEIOTCS Ba-
puauThl. {151 5TOro Mbl cobupaemcs riy0oKo MOIPY3UThCs B KAKAYIO U3
cemu 6a3 JaHHBIX, IIOKA3aB ee CUJIbHbIE 1 cJ1adble CTOPOHbL. Bam mpencro-
UT MonpakTukoBaThest B onepanusx CRUDY!, ocBexuTh 3HAHMS 0 cXemMax
1 HAiTU OTBETBI HA CJEAYIONINE BOIIPOCHI.

1 Create, Read, Update, Delete (cosnanue, urenue, 06HOBICHUE, yaaneHue). [Ipum. nepes.
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* K xaxomy muny ommuocumcs amo xpanuiuie dannvix? Cymiect-
BYET MHOTO «KaHPOB» 6a3 ITaHHBIX: PEJISIIMOHHBIE, KJIIOYH 1 3Ha-
YeHUsI, CTOJAOIOBBIE, JOKYMEHTO-OPUEHTHPOBAHHBIE, TpadoBbIE.
[Honynapasie CYB/I, B Tom umcsie paccMaTpuBaeMmble B 3TOU
KHUTE, OOBIYHO MOKHO OTHECTH K OJTHOI M3 9TUX KaTeropuii. Bor
Y3HaeTe 0 TOM, JIJIsI KaKMUX 33/1a4 ITpeJHa3HavYeHa Kax/1as KaTero-
puist. MBI crienuaibHo BEIOpann 6asbl, TOKPLIBAIOTIIE BCE KaTEro-
pumn: oxHy pessinonnyio (Postgres), nBa Xpanuauiia Kirodeir 1
sravennit (Riak, Redis), cron6uosyio (HBase), 1Be 10KyMeHTO-
opuentupoBanubix (MongoDB, CouchDB) u oxny rpadosyio
(Neo4)).

*  Umo 6b110 nobydumenvitwim momusom? HBasbl JaHHBIX CO3MAIOTCS
He B BakyyMe. OHU TIpeTHA3HAYATOTCS JIsT PElIeHNsT KOHKPETHBIX
npaktuyeckux sagad. PCYB/l nosBuinch, korga ruOKoCTh 3a-
MPOCOB CYNTANACH BasKHee, ueM MMOKOCTh cxeMbl. C Ipyroi cTo-
POHBI, CTOIOIOBbIE Ga3bl JAHHBIX MTPEKPACHO TPUCTIOCOOTEHDI ISt
XpaHeHust GOMBITNX 06BEMOB TaHHBIX HAa HECKOJBKIX MAIlNHAX;
CBSI3M MEKY AAHHBIMU TP 9TOM OTXO[ISIT HA BTOPOU TIyIaH. MBI
PacCMOTPUM CIIEHAPUH TTPUMEHEHMST KasKI0H 6a3bl JAHHBIX 1 CO-
OTBETCTBYIOIIIE TIPUMEPHI.

*  Kax o6pawamvcs k 6ase? CymecTBYIOT Pa3JIudHbIe CIIOCOOBI MOJI-
KIoueHnst K Gase JaHHbIX. Eciv mpeisiaraetest MHTEPAKTHBHAS
KOMAaH/IHAsI YTUJINTA, TO MBI HAUMHAEM U3y4YeHWe C Hee U TOJBKO
MOTOM TEPEXOANM K APYTUM BapuanTtaMm. Ecau Tpebyercst mpo-
TPaMMHUPOBAHHUE, TO MBI CTAPAEMCST OTPAHIYHTRCS A3bikaMu Ruby
u JavaScript, XoTst BpeMeHamMu TiprberaeM 1 K JIPYTUM, HATTPUMED
PL/pgSQL (Postgres) nau Gremlin (Neo4]). Ha Gosiee Hu3KOM
yposHe obcysknatorcst mporokosibl Tuiia REST (CouchDB, Riak)
u Thrift (HBase). B nocienneil riase paccmarpuBaercs OoJiee
cJIoKHast KOH(MUTYparyst 6a3 TaHHBIX, 00beTMHEHHBIX CEPBEPHBIM
ckpuntom 1y Node.js, HancaHHbIM Ha JavaScript.

* B uem cocmoum ynuxanvrocms? JIroboe XpaHuiuiie JaHHbIX MOJI-
TEPKRUBAET 3aICh U 0OpaTHOE CYNTHIBAHNE TaHHBIX. Bee ocTann-
HOE U3MEeHsIeTCs B MUPOKUX Mpezesax. VIHOT/Ia moqiep:KuBatoTCst
3aIpOCHI TI0 TIPOM3BOJIBHBIM TOJISIM. VIHOTIA — MHAEKCUpOBaHUE
IS yeKOopeHust moncka. HexoTopbie 6a3bl MOAIEPKUBAIOT TIPOU3-
BOJIBHBIE 3AITPOCHI, /IS IPYTUX 3aIIPOCHI CJIeyeT TIITAHNPOBATh 3a-
patee. Cxema MOKeT ObITh KeCTKOI 1 KoHTposupoBathest CYB/I,
a MOsKeT OBITh MPOCTO HABOPOM PEKOMEHIAINI, KOTOpbhIe Tepe-
CMaTPHUBAIOTCS TO JKeJanuio. [loHrManne Bo3MOKHOCTEl 1 orpa-
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HUYEHUI CTaHeT CyIIecTBEHHbBIM mozicopbeM npu Boibope CYB/I,
KOTOpPas B HAMOOJIBINEH CTETEHN OTBEYAET PENIaeMoi 3a/1aue.

*  Kax obcmoum deno ¢ npoussodumenvrocmoio? Kax (yHKINOHU-
pyer 6asa TaHHBIX U BO UTO 3T0 06xoautest? [lopnepxuBaercs au
cermenTupoBanue? Kak macyer permkannu? PaBHoMmepHO JH
pacripezieJieHbl JJaHHbIE 33 CUET XOPOUIMX (DYHKIIMIT XerupoBa-
HUST WJIN BCe JIaHHBIE OKa3BIBAIOTCS B OJHOM y3Jye? /g dero on-
TUMU3UPOBAHA Oa3a: JIJIsl YTEHUsI, LISl 3AIUCU UJIH JIJIST KAKOM-TO
npyroii onepaiuu? Ectb i1 Kakue-HUOYIb CPEACTBA HACTPOIKU U
HACKOJIBKO OHU Pa3BUTHI?

*  Kax macumabupyemcs 6asa dannvix? MaciutabupyeMocTh TECHO
CBsI3aHA C TPOM3BOUTENHLHOCTHIO. [OBOPUTH 0 MaciITabrpyeMoc-
TU BHE KOHTEKCTAa — HE YKa3bIBasl, YTO IMEHHO BBl XOTUTE MACUL-
mabuposamv, B 06I11eM caydae 6GecCMbICTEHHO. B 9T0# KHUTE MBI
pacckaxkeM, KaK 3a/1aBaTh [IPABUJIbHBIE BOIIPOCHI, YCTAHABIMBAIO-
Ire Takol KOHTEKCT. Bompoc 0 ToM, kax MacmTabupyoTcs pas-
Hble Ga3bl, HAMEPEHHO HE aKIIEHTUPYETCs, HO Mbl TEM He MeHee
MOSICHUM, K KaKOMY BU/Y MacIiTaGupoBaHust Haubosee MprcIo-
cobJieHa Ta uin uHas 6asza: ropusonTaibiomy (MongoDB, HBase,
Riak), rpaguonnomy seprukanbHomy (Postgres, Neo4], Redis)
WJTH 9€MY-TO CPEIHEMY.

Harrra 1iesib 3aksmiodaeTcst He B TOM, 4TOOBI IOBECTH HAYMHAIOIIETO /10
ypoBHS aKcrepTa 1o BceM pacemarpuBaembiM CYB/I. [luia neranprOTrO
paceMoTpeHust JII000i U3 HUX OTpebGoBaIach Obl leJIas KHUTa — U He OJ[HA
(1 Takue KHUTK ecTh). OfHAKO K KOHILY 9TOI KHUTH BbI OYIeTe SICHO IIpe/-
CTaBJATH cebe CUITbHBIE CTOPOHBI Kask0H GA3bl TAHHBIX 1 TOHUMATh, YEM
OHU OTJINYAIOTCS APYT OT JIPYyTa.

1.2. XKaHpsl

Kak 1 MysbIKajbHble TIPOU3BEACHMs], 0asbl JAHHBIX MOJKHO OTHECTH K
OJTHOMY WJIM HECKOJBKUM CTUJISIM. B OTNIETbHO B3SITON KOMIIO3UITUU HC-
MOJIB3YIOTCST T€ JKe CaMble HOTBI, 4TO 1 B JII000I IPYTOI, HO TIpe/iHasHaue-
HBI OHHU JIJIST Pa3HBIX caymiarteseir. Majio KTo cTaHeT CJIyIiaTh MECCy CH-
MuHOp Baxa B oTkpbITOM KabproseTe, MyalieMcs 10 CKOPOCTHOI Tpacce
405 B 10xn0it Kamudopauu. Bor Tak u ¢ 6azaMu JaHHBIX — OJIHU JIyYIIie
MIPUCTIOCOOIEHBI IJIsI PElIeH s OJHUX 3a/1ad, Apyrue — Apyrux. IToatomy
3a/1aBaTh cJenyeT He Borpoc «MoxxHo jm ncnob3oBars aty CYB/ amsa
XpaHEHUs W TIOBBIIIEHNST Ka9eCcTBa JaHHBIX ?», a Borpoc «Hy:kHO 1 910
JleJIaTh?».
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B sTOM pasmesnie MBI U3yYMM TSATH OCHOBHBIX JKAHPOB 6a3 MaHHBIX, a
TaKKe CKaskeM, Kakue 6a3bl 6y1eM HCTTOTb30BATh JIJIsT MILTIOCTPAITN KajK-
ZIOTO JKaHpa.

Bask#o MOMHUTE, 4TO GOMBINAST YacTh 3a/a4, ¢ KOTOPBIMU BBl CTAJIKHU-
BaeTeCh Ha MPAKTHKE, MOJKET OBITH PEIeHa ¢ TMOMOIILIO GOJBITHHCTRA,
ecJIM He BCeX, PACCMATPUBAEMBIX B TOH KHUTE, a TaKyKe MHOTUX JPYTUX
CYB/I. Bompoc He CTOIBKO B TOM, MOKHO Jint riprciocobuts CY B/I koH-
KPETHOTO CTHUJISI K MOJIETTMPOBAHUIO JIAHHBIX, CKOJBKO B TOM, HACKOJIBKO
s dekTuBHO Oy/IeT ee IpUMEHEHNE B JAaHHOU IIPeAMETHOI 061acTu mpu
TAHHBIX CIIEHAPHUSX NCIOIB30BAHNUS U PACIIOIATaeMBIX pecypcax. Bor oB-
JlajieeTe MICKYCCTBOM ITPE/ICKA3bIBATh, HACKOJIBKO TTOJIE3HOM OKaKeTCS JJIsT
BaC KOHKpeTHast 6a3a TaHHbIX.

PensuyunoHHbie CYB/[

Pesstiinonnas MOJIEIb TIEPBOM MPUXOIUT HA YM OOJBITHHCTBY pa3paboT-
YUKOB C OMBITOM B O0O1acTH 6a3 IaHHBIX. PesIsIInoHHbIe CHCTEMBI YTIPaB-
nenust 6asamu ganubix (PCYB/) ocHOBaHbI Ha TEOPUU MHOKECTB, B OC-
HOBE WX PeajM3aliui JIeXKaT IBYMEpHBIe TabJIUIbI, COCTOSIINE U3 CTPOK
n croabnos. Kanonnyecknii crioco6 Bzaumogpeiictsus ¢ PCYB/I — na-
HcaHue 3amnpocos Ha gasbike Structured Query Language (SQL). 3ua-
YEHUsI JIAHHBIX TUMU3UPOBAHbI, 9TO MOTYT OBITh YMCJA, CTPOKH, JATHI,
HeCTPYKTypupoBaHHble ABordHbie 00bekThl (BLOB) 1 1. 1. Tun gaHHbIx
KOHTPOJIMpYyeTCst cucteMoii. CyrecTBeHHO, uTo Garofapst MaTeMaTuiec-
KHM OCHOBAHMSM PEJISIIMOHHON MO/en (TEOPUU MHOKECTB) MCXOJHbIE
TabJIUIIBI MOXKHO COEIMHATE U TPaHC(OPMUPOBATH B HOBBIE, GOJIee CI0K-
HBIE.

CymectByer Hemano penssiinoHHbIX CY B/ ¢ OTKPBITHIM MCXOIHBIM
konoMm — MySQL, H2, HSQLDB, SQLite u MHOIHe APYTHeE, TAK YTO BHIOU-
paTh ecTb 13 yero. B atoit kaure mbl octanoBumcst Ha CYB/I PostgreSQL
(rnaBa 2).

PostgreSQL

Ucnbrrannast B 60six CYBJT PostgreSQL — camast cTapast u HaJiesKHast
U3 BCEX paccCMaTpUBAEMbIX B 9TON kuure. CoBMECTUMAsI CO CTAHIAPTOM
SQL, oHa OKaKeTCsI 3HAKOMOM JII000MY, KTO paHbliie paboTall ¢ peJisiu-
OHHBIMU Oa3aMMU JAHHBIX, U TOCJIYKUT 3TAJOHOM /ISt CPABHEHUS C JAPYTH-
MU 6azaMu. Mbl TaKsKe PAaCCMOTPUM HEKOTOPbIE MaJIOM3BECTHBIE CPEACTBA
SQL u yaukasnbuble octonncta Postgres. 3/ech Kaxablii — OT HOBUYKA
IO DKCIIepTa — HalizeT cebe 4To-TO 110 Ay1Ie.



XXaHpel I.--

XpaHunuwja Kno4en n 3Ha4eHnim

Xpanuuiie kiaoueir n 3navenunii (K3-xpanusuiie) — npocreiiias nu3
BCEX paccMaTpuBaeMbIx Mojeseil. Kak caenyer n3 HazBanus, K3-xpanu-
JIATIIE COTIOCTABIISIET 3HAYEHUST KITIOUaM, Kak CJ0Baph (Man Xemr-Tabm-
11a) B JIFOOOM TIOTYJISIPHOM sI3bIKe mporpammupoBanust. Hekoropsie K3-
XPAHUJINIIA OMYCKAIOT B KAYeCTBE 3HAYEHUIT COCTABHBIE THUIIBI TAHHBIX,
HATPUMeEP XU WJIN CIIUCKHU, HO 3TO Heobsi3aTebHO. ECTh peausanu,
B KOTOPBIX KJHOYH MOKHO MepeOuparh, HO 9TO TaKKe CUUTAETCS JOTOJ-
HUTEbHBIM GoHycoM. [Ipumepom K3-xpaHuiunina MOKHO CUUTATh (haii-
JIOBYIO CUCTEMY, €CJI PACCMaTPUBATh MyTh K (aiiyly Kak KJIiod, a ero co-
nepxRuMoe — Kak 3uadenne. [Tockobky or K3-xpammmuiia Tpebyercst Tak
MaJio, TO 6&3})1 MaHHBIX 9TOTO TUTIA MOTYT JE€EMOHCTPUPOBATH HEBEPOATHO
BBICOKYIO TIPOM3BOIUTENHFHOCTD, HO B 00TIEM cydae GeConesHbl, KOria
TPeGYIOTCS CJIOKHBIE 3AMPOCHI U arPEerHPOBaHUE.

Kak w B cayyae pensimonnbix CYB/I, mmeeTcss MHOTO TIPOLYKTOB
C OTKPBITBIM HMCXO/JHBIM KO/IOM. N3 HaI/I60]Iee MOy JIAPHBIX OTMETUM
memcached (u porcreennbie emy memcachedb u membase), Voldemort u
JIBe CHCTEMBI, paccMaTpuBaeMble B 9Toil kuure: Redis n Riak.

Riak

Riak (rnaBa 3) — 910 He IPOCTO XPAHUJIUIIE KJIIOYEH U 3HAYEHUH, CUC-
TeMa M3HAYAJIbHO TIOepKuBaeT Takue BeO-texHosoruu, kak HTTP u
REST. 9to Tounslii moBTOp cucteMbl Dynamo, ncmoib3yeMoil KOMITaH!-
eil Amazon, ¢ HEKOTOPBIMU JOTIOTHUTEIbHBIMU (DYHKIIUSIMHU, HATIPUMeD,
BEKTOPHbIE Yachl IS paspenienns KoHGIUKToB. 3HauenuneM B Riak mo-
JKeT ObITh BCE UTO YrOAHO: MPOCTO TekeT, X ML-I0KyMeHT, n300pakeHe
U T. [I., @ CBA3U MEXK/Y KIIOYaMU OMUCHIBAIOTCS MMEHOBAHHBIMU CTPYKTY-
pamu, KoTopbie HasbiBaloTcst ceotikamu (links). Riak — He camast ussec-
THasT U3 PACCMOTPEHHBIX B 9TON KHHUTe Ha3 MAHHBIX, HO TIOCTEMEHHO OHA
HabUPaeT MOMyJISIPHOCTD, U Ha €e TIPUMePEe MBI BIIEPBBIE PACCMOTPUM HUC-
TIOJTHEHNUE 3aIIPOCOB C TIOMOIIBIO TEXHOJIOTUH PACIpPe/leIeHUs-PEAYKIINT
(mapreduce).

Redis

Cucrema Redis mojiiepskBaet cocTaBHbIE TUTIBI JAHHBIX, B YACTHOCTH
OTCOPTUPOBAHHBIE MHOKECTBA U XEIIH, a TaK:Ke GAa30Bble KOMMYHUKAI[H-
OHHBIE CPEJICTBA, B TOM YKCJIE TyOINKAIMIO-TIOAIUCKY U GJIOKUPYIOINE
ouepean. OHa TaksKe paciiosiaraeT OJJHUM U3 CAMBIX Pa3BUTBIX MEXaHU3MOB
3a1pocoB cpean Beex K3-xpanumuil. A 3a cyer KaIIMPOBAHUA Ollepaliuii
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3amicy B maMsATH Redis mocTrraer BrieyaTasionieil mpon3BOAUTETHBHOCTH
IIEHOH TIOBBINIEHHOTO PHCKA MOTEPU JAHHBIX B CJydae ammapaTHOTO
c6os1. Baarogapst aToi XapaKTepUCTUKE OHA MOKET CIYKUTh HETLTOXUM
CPEICTBOM KIIUPOBAHUST HEKPUTUYECKUX JAHHBIX, a TakKe OPOKEPOM
coobienuii. Mbl pacCMOTPUM 9Ty CUCTEMY B KOHIIe KHUTH (TyiaBa 8), e
MOCTPOUM TIPIJIOKEHNE, B KOTOPOM TapMOHMYHO codeTtaiorcst Redis u
npyrue 6a3bl TAHHbIX.

CtonbuyoBbie 6a3bl fJaHHbIX

Cron6I10BbIe, W OPUEHTUPOBAHHBIC HA XPAHEHUE JAHHBIX MO CTOJAGIAM
Ga3bl TAHHBIX TTOJYYUIN CBOE HAa3BaHUe GJIarofapst OHOMY CYHIECTBEHHO-
MY acreKTy An3aiiHa: JaHHbIe, TPUHAJJICHKATIIE OHOMY CTOJIOMY (B CMBIC-
Jie JIByMEepPHbIX TabJIuIl) XpaHsitest psiioM. Harporus, B cTpOKOBBIX 6azax
DAHHBIX (K YUCJIY KOTOPBIX OTHOCSITCS PEJIIIIMOHHBIE), PSIZIOM XPAHITCS
JaHHble, TPIHAJIEKAIINE OHOI cTpoke. Paznnyre MOXKeT TTOKa3aThCs
BTOPOCTETIEHHBIM, OJHAKO TIOCJE/ICTBH TAKOTO IPOEKTHOTO pPelIeHus
BechbMa rybokH. B crobioBbix 6a3ax JaHHBIX o6aBICHHE HOBOTO CTOJI-
611a 06XOMUTCST JIETIEBO ¥ MPOU3BOAUTCS TIOCTPOUYHO. B Kaskioil cTpoke
HaGop CTOJIOIOB MOYKET OBITH PA3HBIM, BOSMOJKHO IAJKE, YTO B HEKOTOPHIX
CTPOKaxX CTOJIOIOB BOOOIIE HET, M, 3HAUUT, TabJuIa MOKeT ObITh paspe-
acennoil 6e3 HaKJIAIHBIX PacXo0B Ha xpaHeHue null-snavenuii. C Touxu
3PEHUsI CTPYKTYPBI, CTOJIOIOBbIEC Ga3bl JAHHBIX 3aHUMAIOT TTPOMEKYTOY-
Hoe nioJioskenne Mesky pessiimorabiMu CY B/l n K3-xpanumummamu.

Ha poitke cTo6110BbIX 6a3 TAHHBIX KOHKYPEHIIHST MEHBIITE, YEM CPE/IH
pensuuonnbix CY B/l u xpanuiui kiroueil u snaveHuii. Haunbosee momy-
JapHbIM Tpu cucTeMbl: HBase (Mbl paccMoTpuM ee B rase 4), Cassandra
u Hypertable.

HBase

13 Bcex pacemotpennbix Hamu Hepessimonabix CYB/ ata croab-
1oBast 6aza JaHHBIX OJIMIKE BCETO K peasinuoHHoil Momgenn. HBase cipo-
exTrpoBaHa 1o oOpasity cucrembl Google BigTable, moctpoena Ha 6ase
Hadoop (MexaHu3M pacrpeiesieHusI-peAyKIMI) U TpeHASHAYEHA [IJIsT
FOPU3OHTANLHOTO MACIITaGUPOBAHUS HA KJIACTEPaX, COCTABJICHHBIX W3
crangapTHOro obopyzoBanus. HBase gaer cTporue rapanTvy HENMPOTHU-
BOPEUUBOCTH JIAHHBIX ¥ TIPEIOCTABJISAET TaOJUIIbI, COCTOAIINE U3 CTPOK U
cToJi6110B — nokIoHHKaM SQL 510 npugeres no Hpasy. [oToBas 1moe-
PUKKa BepCUOHUPOBaHUA u cxkartus craBut aTy CY B/l Ha nepBoe mecTo B
KaTeropuu «O0JIbIIINe TaHHbIES.
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JAdoKymeHTO-opueHTnpoBaHHbIe 6a3bl

AaHHbIX

B OKYMEHTO-OPUEHTUPOBAHHBIX, HJIH IPOCTO TOKYMEHTHBIX Oazax
JAHHBIX XPAHATCS — €CTECTBEHHO — JOKYMEHTBI. B JIByX ciioBax JIOKYy-
MEHT — 3TO HeKNI aHaJIOT Xela, B KOTOPOM NMEeTCsI ToJie YHUKAIBHOTO
UIeHTUPUKATOPA, @ B KAUeCTBE 3HAYCHNST MOTYT BBICTYIATh JJAHHBIE MTPO-
N3BOJDBHOTO TUTIA, B TOM YHCJI€ IPYTUEC XCIIIU. IIOKyMeHTI)I MOTYyT coep-
JKaTh BJIOKEHHBIE CTPYKTYPBI M 0OJIAAIOT BBICOKOH THOKOCTHIO, UTO [ie-
JIaeT UX IPUTOAHBIMU IJIA TIPUMEHEHWA B Pa3HBIX ITPEAMETHBIX O6JIaCT$IX.
Cucrema HasaraeT HEMHOTO OI‘paHI/I‘{eHI/Iﬁ Ha BXO/IHbIE JaHHDbIC TIPU YCJIO-
BUH, YTO OHU YJIOBJIETBOPSIIOT OA30BBIM TPEOGOBAHUSIM K TIPEICTABUMOC-
TN B BUAE NOKYMEHTA. B Pa3JIMYIHBIX JOKYMEHTHDIX 62133.X JTaHHBIX TIpU-
MEHSIOTCS PA3JIMYHBIE MTOAXObI K WHAECKCUPOBAHUIO, (hOPMYJINPOBAHUIO
TIPOM3BOJBLHBIX 3aTIPOCOB, PETTMKAIIN, OOECTIETEHNIO COTTACOBAHHOCTH
U APYTUM actiektam. J[Jist paBUIbHOTO BBIOOPA CHCTEMBI HY;KHO XOPOIIIO
TIOHUMATDh 3TU PA3JNYNA U UX BJAUAHHUEC Ha KOHerTHbeI CHeHapI/Iﬁ nc-
MOJTb30BAHNS.

ﬂBa OCHOBHBIX UTPOKaA Ha 1T0JIe JOKYMEHTHDBIX 633 JTAaHHBIX C OTKPBITHIM
UCXOMHBIM KotoM — MongoDB (pacemarpuBsaercs B tiraBe 5) u CouchDB
(rmaBa 6).

MongoDB

CYB/J MongoDB npoekrtupoBaiach AJis XpaHEHUS 2UzaHmMCKUX 00b-
eMOB JIaHHbBIX (MOongo — YacTh cjioBa humongous — «MOHCTPYO3HBII»?).
[Tpu Hactpoiike cepBepa Mongo mpeArnouTeHne OTAAeTCS COTTIACOBAHHOC-
THU — TIOCJIE OTIepalluy 3aIMCU BCe TIOCeyoNre OTlepaliui YTeHUs 13-
BJIEKYT OJIHO U TO jKe 3HaueHue (0 CJAeAyIouero 00HOBIeHH s ). ITa 0Co-
6erHoCTh Aesaer MongoDB npuBiiekatesbHON aJbTepHaTUBOM IS TEX,
k1o umeet ombiT pabotsl ¢ PCYB/I. Kpom Toro, MongoDB nopiep:kusaer
aTOMapHbI€e OllepaIlui YTEHUS-3aIUCH, B TOM YUCJIe HHKPEMEHTUPOBAaHNE
3HAYEHUS W 3alIPOCHI K BJOKEHHBIM JIOKYMEHTaM. bJiaroiapst HCrob3o-
BaHMIO JavaScript B kauecTBe s13b1ka 3arpocoB MongoD B nopnepsknBaet
KaK TIPOCTbIe 3aIPOCHI, TaK U CJOKHbIE 3a/laHUsI C PacipeleieHueM-pe-
JIyKITAE.

CouchDB

Cucrema CouchDB paccuntana Ha pasHOOOpasHbIe CLIEHAPUH Pa3Bep-
TBIBAHMSI — OT IleHTpa 00paboTKU JaHHbIX 70 HactoabHoro ITK u maxe

2 Ob6benunenue caos huge u monstrous. Ipum. nepes.
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cmaprdona. Hanucannas Ha saseike Erlang, CouchDB mosker moxsac-
TaThCsT YPOBHEM JKUBYUECTH, HEYACTO BCTPEUAIOTTUMCSI Cpe/iv a3 TaHHbIX.
Ee (aiisibl JaHHBIX TOYTH HEBO3MOKHO MOBPeANTh, 1pu atoM CouchDB
COXPaHseT BBICOKYIO OCTYITHOCTh Ja’Ke B YCIOBUSX CIIOPANIECKOI TTO-
TepU CBSI3K WK anmapatHbix cboeB. Kak 1 8 Mongo, sI3bIKoM 3aTIpOCOB B
CouchDB asigercs JavaScript. Ilpencrasierust onmuchbiBaloTCst GyHKIU-
ssMu mapreduce, KOTOpbIE XPAHSTCS B BU/IE IOKYMEHTOB U PETLTHIIUPYIOT-
sl MEXKTY Y3JIaMHU KaK OOBIUHbIE TAHHBIE.

IpagoBbie 6a3bl AaHHbIX

U3 peske UCTIONB3YEMbIX CTUJICH CIIelyeT OTMETUTD TpadoBbie Gasbl aH-
HBIX, JIOCTOMHCTBA KOTOPHIX SIPKO MPOSIBJSIOTCS TP 00paboTKe JAHHBIX C
GOJIBIINM KOJIMUECTBOM cBsizeil. [pacoBast 6aza COCTOUT U3 y3JIOB U CBsI-
3¢l Meskry HuMu. Kak ¢ y3siaMu, Tak 1 cO CBSA3IMH MOKHO aCCOIUMPOBATD
CBOCTBA — Mapbl KJIIOY-3HAYEHUE, — B KOTOPBIX XpaHATCA Aanuble. Vc-
TUHHAsE cuJia TpaoBbIX 6a3 aHHBIX 3aKII0YACTCS B BO3MOKHOCTH 06X0-
J1a Y3JI0B, CJIE/Lys CBSI3SIM.

B riaBe 7 Mbl paceMoTpuM HarboJiee MOMyISPHYIO Ha cero/Hst Tpado-
ByIo 0a3y maHubIX — Neo4].

Neo4J

Onmnepartust, Ha KOTOPO#t pyrre Gasbl JaHHBIX YACTO CAIOTCS, — 3TO 00-
XOJ[ JIAaHHBIX CO CCHUIKAMU Ha ceOst UK C IPYTUMHU CJI0KHO YCTPOEHHBIMU
csi3simu. MIMenHo 3zech goctonncTBa Neo4 ] nposiBisiorest BO BeceM OJiec-
ke. [IpenmyiecTBo rpadoBoii 6asbl JaHHBIX B TOM M COCTOUT, 4TO 0OecIie-
YUBAETCST OBICTPBIN TIPOCMOTP Y3JIOB U CBSI3EH JIJIs TOUCKA HYKHBIX JIaH-
HbIX. Takue 6a3bl YACTO UCIIOJIB3YIOTCS B COIMAIBHBIX CETSX 1 3aBOEBAN
HpU3HAHKE 32 CBOIO TMOKOCTD, KyJIbMIHAIMEH KOTOPOil cirykuT Neo4j.

MHorocrtopoHHee xpaHeHune

Ha npakrike pasinusbie 0a3bl JaHHBIX YACTO UCTIOJIB3YIOTCS B COUETa-
Huw. Bee ertie HeTPYIHO BCTPETUTD MTPUTIOKEHIE, T/ TPUMEHSIETCS TOJIb-
ko pensmmonHass CYDB/I, HO co BpemeHeM Bce TOMyJIsIpHee CTAaHOBSTCS
KOMOMHAIMK PasHbIX 6a3 JaHHBIX, B KOTOPHIX CUJIbHbBIE CTOPOHbI KasK 1011
MO3BOJISIIOT CO3/1aTh 9KOCUCTEMY, KOTOPasi OKasbIiBaeTcsl 60Jiee MOIIHOM,
(byHKITMOHATTBHON W HAIEXKHOI, YeM cyMMa ee yacTeil. ATy MPakTUKY, Mo-
JIVIMBINYIO HasBaHue Muozocmoponnee xpanenue (polyglot persistence)
MBI PACCMOTPUM B TJ1aBe 9.



Bnepep 1 BBepx I.--
1.3. Bnepep un BBepx

MblI ceityac HaXoAUMCS B cepeinte KeMOPHIICKOro B3pbiBa pa3HooOpasust
C11I0c000B XpaHEHUST JIAHHBIX; TPYIHO MPEICKA3aTh, Kyjla MONIET 9BOJIO-
ug. Ho ecTp moctaTounble OCHOBaHMS IMOJIaraTh, 4TO JOMUHUPOBAHUE
KaKo#-TO OfIHOHN cTpaTeruu (PesSAIUOHHON WM HET) MaJOBEPOSITHO.
Cxopee, MBI CTaHEM CBUIETEISMU TTOSBICHUS PA3JUYHBIX BBICOKO CIICIH-
AIM3UPOBAHHBIX (a3 JAHHBIX, KAK/IasA U3 KOTOPBIX MPUCIOCcobIeHa K pe-
IIEHUIO 3a/la4/ M3 HEKOTOPON MeaM3UPOBAHHON IIPeAMEeTHO obiacTi
(xots1, KOHEUHO, Oy Iy T U niepecedennst ). U eciiu cefiuac umerorcst paboune
MecTa, Tpebyionre KBaTudUKaIum B aIMUHUCTPUPOBAHUK PEJISTTHOHHBIX
6a3 JaHHbIX, TO B OyxyIieM Bce 0oJIblie OyaeT CIpoC Ha CIELUATINCTOB 10
HEPEJIAIMOHHBIM CHCTEMAM.

bBasbl JaHHbIX, KaK A3BIKK IPOrPAMMUPOBAHUS 1 OMOJNOTEKH, SBJIS-
I0TCSl MHCTPYMEHTapHeM, KOTOPBIM JIOJKHBI BJIAJETh 1000 paspabor-
yuK. Beakuii Xopomuii I0THUK J0JKEH 3HATh, YTO HAXOAUTCA B €T0 T10-
dce 718 THCTPYMEHTOB. Y HU OiMH CTPOUTENTh HEe MOXKET HA/IeAThCSA CTaTh
npopabom, He Baajiest HbopMaruein 06 UMEIOIUXCst TEXHONOTUSX.

CunraliTe 3Ty KHUTY 2Kcipecc-KypcoM. [IpounTas ee, Bbl HayunuTech
KOJIOTUTH MOJIOTKOM, CBEPJIUTH OTBEPCTHS JPesiblo, paboTaTh € TBO3-
1e3a0UBHBIM MTHUCTOJIETOM ¥ B KOHIIE KOHI[OB CyMeeTe MOCTPOUTH HEUTO
Ky/a 6osiee cepbestoe, yeM ckBopeunuk. Hy a tenepn 6Ge3 maibHeHImMx
MPEIUCJIOBUN TIPUCTYIIUM K H3YYEHUIO Hallleil mepBoil 6a3bl JIAHHBIX:
PostgreSQL.
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PostgreSQL

PostgreSQL — Mom0TOK B Mupe 6a3 TanHbIX. Ee X0poTIio 3HAI0T, OHa JIeT-
KO JIOCTYTIHA, CTaOUJIbHA ¥ MTPU JOJKHOM CTapaHUK U YMEHUN CIIOCOOHA
peliaTh Ha YAWBJCHUE PasHOOOpasHbie 3amaun. Hesb3st paccunTHIBATH
CTaTh OTIBITHBIM CTPOMTEJIEM, HE OBJIA/IEB ATHM CaMBIM PACIPOCTPaHEH-
HBIM UHCTPYMEHTOM.

PostgreSQL — pessiiinoHHast cucTeMa yipaBjieHust 6a3aMu JaHHBIX,
TO €CTh OCHOBaHa HAa TEOPUHM MHOKECTB, PeaJIN30BaHa B BUJIE JIBYMEPHbBIX
TabJINIL, T/Ie JAHHBIE XPAHSITCS TI0 CTPOKAM, ¥ CTPOTO KOHTPOJUPYET THIThI
cros61oB. HecMOTpst Ha pacTyluii MHTEpeC K HOBBIM TEHACHIIUAM B 06-
Jact 6a3 JITAaHHBIX, PEISIIIMOHHBIN CTUJID SIBJISIETCSI CAMBIM TTOMYJISTPHBIM
11, BEPOSITHO, OCTAHETCSI TAKUM eTlie TOBOJIBHO JOJITO.

ITpeob6aananne pessiiorabix CYB/I 06bsICHsIETCS He TOJBKO BCTPO-
€HHBIM B HUX OONTUPHBIM HHCTPYMEHTapueM (TPUTTEPbI, XPAaHUMBbIE TIPO-
ey Pbl, Pa3BUThIE HH/ICKCHI ), 6E30MaCHOCTbIO TaHHBIX (6J1aroapst CBOMC-
tBaM Tpausaknuonnoctn ACID!), kosmdecTBOM crienuaniucToB (MHOTHE
MPOTPAMMUCTBI TOBOPSAT W JIyMAlOT B PEJSIIUMOHHBIX TEPMHUHAX), HO U
rOKOCTHIO (hOPMYTUPOBAHUST 3aMIPOCOB. B OT/IMUIEe OT HEKOTOPBIX JPY-
I'UX XPaHWJIHUI JaHHBIX, He TpeOyeTcs 3apaHee MIIaHUPOBaTh, Kak OyayT
WCTIOTB30BAThCS TaHHBIE. ECM pesamonHas cxeMa HOPMaJIN30BaHa, TO
MOSKHO TIPEBSIBISTH MPAKTUIECKU TPOU3BOJIbHBIE 3aTpockl. PostgreSQL
— TIPEKPACHBIN TIPUMEP CHCTEMBI C OTKPBITBIM UCXOTHBIM KOJIOM, CJIEYIO-
mieit rpaguiiusim PCYB/I.

2.1. MNpounsHocurtce Post-greS-Q-L

PostgreSQL — camas crapas u nposepennas BpemereM CYDB/I u3 Bcex
paccMarpuBaeMbix B 9Toi KHuTe. K HENl MPUIATAIOTCST TMOAKIIOYaeMble
MOJLYJIH JIJIsT pa3bopa 3allpOCOB Ha €CTECTBEHHOM SI3BIKE, JIISI TIOCTPOE-
HUA MHOTOMEPHDBIX MHAEKCOB, IJIA 3alIPOCOB K FGOI‘paq)I/I‘IeCKI/IM JTaHHDbIM,

1 ArtomapHOCTb, HEIIPOTHBOPEUNBOCTb, U30JMPOBAHHOCTD, 0JITOBEYHOCTD. [Ipum. nepes.
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IS cOo3Manust COOCTBEHHBIX THITOB JIAHHBIX W JIJIST MHOTOTO Jpyroro. B
Hell peasTM30BaHbl XUTPOYMHbBIE MEXaHU3MBI 00PabOTKI TPAH3aKIINH, OHA
MO3BOJISIET TIMCATh XPAHUMBIE TIPOTIEAYPHI HA JIECATKE SI3BIKOB U paboTa-
€T Ha caMbIX pasHbIx nnatdopmax. B PostgreSQL Berpoena moamepskka
Unicode, mocieoBaTeIbHOCTEH, HACTEOBAHUS TabJIHII, TTOA3ATIPOCOB, a
peasmzaiust SQL Tounee ciemyer cranmapty ANSI, yem Jrobast apyrast
u3 npezacTasaeHHbix Ha pbiHke. CYB/I siBisercss ObICTPOIl U HaleKHOIA,
crmocobHa XpaHuTh TepabaiiThl JaHHBIX U J0Ka3ana paboToCTOCOGHOCTD
B TaKUX BBICOKOHATPY/KEHHBIX TMpoeKTax, kak Skype, dpanirysckas Ha-
IIMOHABHAST Kacca Mo BITIATe MocoOuit MHOTOeTHBIM ceMbsiM (Caisse
Nationale d’Allocations Familiales — CNAF) u Deznepaibroe yrpasie-
Hue Tpaskanckoi apuarum CIITA.

Y10 B UMeHu Tebe moem?

MpoekT PostgreSQL cyLiecTByeT B coBpemeHHoM BorioweHur ¢ 1995 roga, Ho
€ro KopHU ropasao rmy6xe. lepBoHavyanbHO NPOEKT Obln HAMMCaH B yHUBEpCUTETE
Bepknn B Havane 1970-x ropoB v Ha3biBascs Interactive Graphics Retrieval System
(ovanorosas cuctema rpaduyeckoro nomcka), cokpatleHHo «Ingres». B 1980-x
rogax Obina BbinyLLeHa yny4lleHHas Bepcusi post-Ingres, cokpatieHHo Postgres.
B 1993 rony Bepknu npekpatua paboTy Hag, MPOEKTOM, HO ee NPOoA0KNI0 CO06-
LLLECTBO, BbIMYCTMB CUCTEMY C OTKPbITbIM MCXOAHBIM KogoM Postgres95. B 1996
rofly NpoekT 6bi1 nepenmMeHoBaH B PostgreSQL, 4To6bl NOAYEPKHYTH MOAAEPKKY
HOBbIX BO3MOXHOCTel SQL 1 ¢ Tex nop Tak 1 Ha3blBaeTCs.

Veranosuth PostgreSQL MOKHO pasHbIME CIIOCOOAMU — B 3aBUCHMOC-
TH OT onepaluoHHoi cucreMbl’. IToMmumo 6a30BOI cuCTEMbI, HAM IOHA-
HOOSITCST CIIEIYIONIIE JIOTIOJTHUTENbHbIE AKEThI: tablefunc, dict xsyn,
fuzzystrmatch, pg_trgm U cube. IHCTPYKIUN 110 yCTaHOBKe IIpUBe/Ie-
HbI Ha caiiTe’,

YcranosuB Postgres, co3naiite cxemy book, BBIIIOIHUB CJAEAYIONIYIO
KOMaH/Ly:

$ createdb book
Cxema book 6y/:LeT KCIIOJIb30BATHCS JI0 KOHIA 9TOM IJIaBbl. 3aT€M Bbl-

HOJIHUTE KOMAHIY, KOTOPast IIPOBEPUT KOPPEKTHOCTh YCTAHOBKH JIOTIOJ-
HUTEJIbHBIX ITaKETOB:

S psgl book -c “SELECT ‘1’::cube;”

Eci Oyzet BbiaHO coobinenne 06 ommmbke, 0OpaTuTech K OHIalHO-
BOI JJOKyMEHTAIIUU.

2 http://www.postgresql.org/download/
3 http://www.postgresql.org/docs/9.0/static/contrib.html
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2.2. AeHb 1: OTHOWEHMSA,
onepauuu CRUD u coegunHeHus

He paccuuThiBast BCTPETUTH B BAC IKCIIEPTA MO PEJSIHOHHBIM (aszam
JIAHHBIX, MBI BCE JKe IIPe/IIIojaraeM, 4To ¢ OAHONU-APYroil 6a3oi BaM 10BO-
JIJIOCH CTAJIKUBATHCS. BoJiee ueM BEPOSITHO, UTO 3Ta Gasza Oblaa Pesisiiu-
OHHOIL. MbI HAUHEM C CO3/1aHMA 1 3aIllOJTHEHUA CXEMDbI. 3aT€M MBI ITO3Ha-
KOMUMCSI ¢ 3al[POCAMU U, HAKOHEI[, 0OCY/INM aCIEKT, KOTOPBIN BBIIEISIET
PeJISIITUOHHbIE Ha3bl TAHHBIX CPEU TPOUKX: COEUHEHNE TabIIHIL.

Kak u 60sbiminHCTBO 6a3 JaHHBIX, O KOTOPHIX MbI OYIeM TOBOPHUTb,
Postgres BKJIIOYaeT cepBep, BBIMOTHSIONUN BCIO paboTy, U KOMaHIHYIO
060JI0UKY, TIO3BOJISTIONIYI0 MOAKIIOUUTHCS K cepBepy. 110 yMoJdaHuio
cepBep MPOCIYIIUBAET MOPT 5432, K KOTOPOMY MOKHO TOAKTIOUUTHCS U3
000J104KK psql.

S psgl book

PostgreSQL BBIBOWT MPUTIAIIEHIE, COCTOSIIEE M3 UMEHU Oa3bl TaH-
HBIX, 32 KOTOPOH CJIEAyeT 3HAK PENTeTKH, eCM BB paboTaeTe OT MMEHN
AIMUHICTPATOPA, WK 3HAK JOJITapa — €CJU OT MMEHU OOLITHOTO MOJTh-
30Batessa. B 060109Ky BCTpoeHa camast JTydriiast JOKyMEHTAIHsT, KOTOPYIO
MOKHO TTOJTYYUTh Ha KoHcomn. Habpas \h, BbI TTOJMyYnTe WHGHOPMAIIHIO O
komaHzax SQL, a Habpas \? — HHGOPMAIIHIO O CrIeUMUIHBIX st psql
KOMaH/IaX, HAUMHATOIXCST CO 3HaKa 00paTHOH Kocoit 4epThl. [TogpobHbie
cBe/leHns O KOHKpeTHOH koMmange SQL MOXKHO HOJIyYUTD CJlefyIOonuM
00pasoM:
book=# \h CREATE INDEX

Command: CREATE INDEX
Description: define a new index

Syntax:
CREATE [ UNIQUE ] INDEX [ CONCURRENTLY ] [ name ] ON table [ USING method ]
( { column | ( expression ) } [ opclass ] [ ASC | DESC ] [ NULLS { FIRST |

[ WITH ( storage_parameter = value [, ... ] ) ]
[ TABLESPACE tablespace ]
[ WHERE predicate ]

ITepen Tem kak TorpyskaThest B Hempa Postgres, 6b110 GBI TIOE3HO
MOOIMKE TO3HAKOMUTBCS C TUM WHCTPYMEHTOM. VIMEET CMBIC H3YYHTh
(MM OCBEXKWUTH B MAMSTH) HECKOJIBKO HanboJiee ymoTpeOUTETbHBIX KO-
MaH/l, HaupuMep SELECT Wjiu CREATE TABLE.
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BeeneHue B SQL

B PostgreSQL ucnosb3yetcst mpungaToe B SQL cormaiienne o Tom, 4TO
OTHOIIEHUSI HasbIBalOTCs TabauaMu (TABLE), aTpuOyThl — CTOJIOIAMU
(COLUMN), a Kopresku — crpokamu (ROW). Mbl GyeM Hoc/Ien0BaTebHO
HpHﬂepHﬂHﬂﬂ%CH3TOﬁT€pMHHDHOFHH,XOTH]BCHGHH&HH3HPOB3HHOﬁ]HP
TepaType MOKHO BCTPETHUTD M CTPOTHE MATEMATHYECKUE TEPMITHBL: OMHO-
wenust, ampubymot, Kopmedycu. JIONOTHUTETBHbIE CBEIEHUS 00 STHUX MTOHSI-
THUSIX CM. Ha Bpe3ke «MareMaTudecKue OTHOIIEHUS» .

Pa6oTta c Tabnmuamm

[Ipunagnexka x pensimmonabiM CYB/I, PostgreSQL nyxmaercs B
IPeIBAPUTETHbHOM ITPOEKTHPOBAHNN cXxeMbl. CHavasa co3/[aeTcs cXeMa, a
3aTeM BBOJSATCS IaHHBIE, COBMECTHMBIE C OTIPe/IeIEHNEM CXEMB.

Jltst co3manmst CXeMbl HeOOXOIMMO 3a/1aTh €€ UM U CITICOK CTOJIOOB
C YKa3aHUeM THIIOB U HeoOsI3aTeIbHBIX Orpanndenuit. B kasmoit Tabiuie
JKETATETbHO TAKIKe 3aBECTH CTOIOET, COMEPIKATTIH YHUKATBHBIN HICHTH-
(buKaTop, KOTOPHII TO3BOJISET OTIMYUTH JAHHYIO CTPOKY OT BCEX TIPOUMX.
ITOT NIeHTU(UKATOP HA3BIBAETCS MTEPBUYHBIM KJITIOUOM (PRIMARY KEY).
Komanmga SQL s cosmanust TabJUIbl countries BBINISAAT CIELYIO-
M 00Pa3OM:

CREATE TABLE countries (
country_code char (2) PRIMARY KEY,
country_name text UNIQUE

)

MaTtemaTuyeckue OTHOLUEHUS

PensunoHHble 6a3bl AaHHbIX MOJyYWIM CBOE Hal3BaHWe OT crioBa relation
(OoTHOLWEHWS, MHadye roBops Tabnauupl). OTHOLEHWE COCTOUT M3 MHOXECTBA
KopTexen (tuple), nnn cTpok, KOTOpble COMOCTaBASIOT arpubytam (attribute)
atomMapHble 3HaYeHuns (Hanpumep, {name: ‘Genghis Khan’, p.died at
age: 65}).CocTaBaonyCcTUMbIXaTpOyTOB ONpenensieTcs 3ar/1aBHbIM KOPTEXEM,
KOTOpble OTOOpaxaeTcs Ha HeKOoTopylo obnactb onpenenexHvs (domain), vnn
OrpaHNYMBatOLLMA TUM (TO eCTb HA HABOP CTONBLOB, HAMPMMEP {name: string,
age: int}). OTO M eCTb CYLLECTBO PENSLMOHHON CTPYKTYPbI B ABYX C/IOBAX.

B peanuzauuax npumeHsieTcs ropa3go 6onee nparmMatuyHas dpaseosiorus.
Tak 3a4em BoobLLEe YIOMUHATb 3TV TEPMUHBI? 3aTeM, 4TOObI MoKa3aTb, YTO Pensi-
LIMOHHbIEe 6a3bl AaHHBIX MONYy4USIM CBOE Ha3BaHve Bnaroaaps cnoy relation B ero
MaTeMaTU4eCKOM CMbICSie. A BOBCE HE MOTOMY, YTO TabnuLpbl «<COOTHOCSTCS» APy
C APYroM NOCPEACTBOM BHELLHUX K/IOYEN, — CYLLECTBYIOT Takne orpaHn4yeHust B
LEeNCTBUTENIbHOCTU NAW HET, K AeNy COBEPLUEHHO HE OTHOCUTCS.

XoTd mMatemaTnyeckas nogornsexka B 3HaYNTENbHOM MEPE CKPbITa OT MOb30-
BaTens, CBOEl MOLLbIO Moaenb, 6e3ycnoBHO, 06s3aHa MaTteMaTuke. IMeHHO oHa
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Hosast Tabsuiia Oyzer cojepskaTh HaGOP CTPOK, KasKaast U3 KOTOPBIX
NAEHTUPUIUPYETCA ABY3HAYHBIM KOJIOM, TIPUYEM BCE MMEHA YHUKAJIbHBDL.
Ha ob6a cTomOua HamoKeHbl ozpanuuenus. Orpanndenne PRIMARY KEY
Ha cToJIOeI country code 3allpelaeT MOSBJIEHUE OJANHAKOBBIX KOIOB
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CTpaH. B Ta6JII/IIIe MOJKET CyHIECTBOBATb TOJIBKO O/lHa CTPOKa C KOJIOM us
1 TOJIBKO O/THa CTPOKa € KOJAOM gb. Anasornatoe OTpaHN4Y€HNEC YHUKAJb-
HOCTH HaJIaraeTCda Ha CTOH68H country_name,XOTH OH W HE ABJISACTCA
TEPBUYHDBIM KJIIOYOM. Bcrasum B Ta6]II/IHy countries HECKOJIBKO CTPOK.
INSERT INTO countries (country_code, country_name)

VALUES (‘us’,’'United States’), (‘mx’,’Mexico’), (‘au’,’Australia’),
(‘gb’,’United Kingdom’), (‘de’,’Germany’), (‘1l1l’,’'Loompaland’);

[TposepumM, Kak paboTaeT orpaHudyeHre yHuKaabHocTh. [TombiTKa 10~
GaBUTH CTPOKY C MOBTOPSIONIUMCST 3HAYEHUEM B CTOJIOIE country name
HapyIIaeT OrpaHYeHe YHUKAIbHOCTH, IOATOMY BCTaBKA HE BBITIOJIHSIET-
cs1. VIMEHHO ¢ TIOMOII[BIO OTPaHIYEHMI PEJISIIMOHHbIE GA3bl TAHHBIX — U
PostgreSQL B Tom uncie — rapaHTUPYIOT KOPPEKTHOCTb JIAHHBIX.

INSERT INTO countries
VALUES (‘uk’,’United Kingdom’) ;

ERROR: duplicate key value violates unique constraint “countries_country_name_key”
DETAIL: Key (country_name)=(United Kingdom) already exists.

Yrob6nl IIPOBEPUTD, T€ JIN CTPOKU ObLIM BCTaBJICHDBL, MBI MOYKEM pouu-
TaTh UX C IIOMOIIbIO KOMaH/Ibl SELECT...FROM table.

SELECT *
FROM countries;

country_code | country_name

us United States

|
mx | Mexico
au | Australia
gb | United Kingdom
de | Germany
11 | Loompaland
(6 rows)

Hu na xaxoil kapTe BbI He Haiijere crpatbl Loompaland, mosromy sa-
BaliTe yganuM ee u3 tabsuibl. UToObI yKa3aTh, KaKyl CTPOKY yIAJISATh,
MBI HCTIONBb3yeM (pasy WHERE. Ciemayomas KOMaHaa yAajiuT CTPOKY, B
KOTOpOﬁCTOﬂ6ﬂ1country_codeCOquKHT3HaquHell.

DELETE FROM countries
WHERE country_code = “117;

Teneps, Koraa B TabJIKIIE countries OCTAINCH TOJBKO PEAIBHO CYILEC-
TBYIOI[ME CTPaHbl, CO3AaAuM Tabauly cities. Y106l ObITH YBEPEHHDI-
MM, 9TO KOJ[ CTPAHbI country code B JII000 BCTABJIsIEMOTT CTPOKE TIPH-
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CYNTByeTBTa6HHHeCountries,HO6aBHNIKHquBOBCHOBOREFERENCE&
[TockombKy cTOMGEI country code CCHLTAETCS HA KITIOY B IPYTO# Tabin-
1€, TaKOE€ OIrpaHNYCHNEC HA3BIBACTCA 0ZPAHUUEHUEM BHEUWHEZ20 KIT0UA.
CREATE TABLE cities (

name text NOT NULL,

postal_code varchar (9) CHECK (postal_code <> ‘'),
country_code char (2) REFERENCES countries,
PRIMARY KEY (country_code, postal_code)
)

06 onepauuax CRUD

CRUD — 3TO MHEMOHMYeckas abbpeBraTypa AJis 3anoMUHAHNS OCHOBHbIX Ore-
pauuii paboTbl ¢ faHHbIMU: Create, Read, Update, Delete (co3paHue, 4teHue, 06-
HOBJeHWe, yaaneHune). Bce onepauuun, Kpome BCTaBKM HOBbIX 3anucen (create),
MogunduKaumm CyLecTByioWnX (update) n yoaneHus HEHYXHbIX (delete), — ckonb
Obl XTPOYMHbIMU HM ObININ COOTBETCTBYIOLLME 3aNPOChl — HA3bIBAIOTCS orlepaLm-
amu yTeHus (read). mesi B cBoeM pacnopsixeHun onepaummn CRUD, Bbl MoxeTe
[enartb C JaHHbIMU BCE YTO YrOAHO.

Ha 5T0T pa3 Mbl HAJIOKUJIH OTPAaHUYEHNE HA CTOJIOEI name B TabJuIle
cities, 3ampeTuB 3HaueHus NULL. Ha crouGerr postal code HAJIOKEHO
oTpaHHIYeHNe, TPOBEPSIOlIee, YTO CTPOKA He IIycTa (<> 03HAYAET He Pas-
no). Jlasee, MOCKOJIbKY MEPBUYHBIN Kifod (PRIMARY KEY) YHMKAJIbHO
UACHTUPUIUPYET CTPOKY, MBI CO3/IAJIM COCTABHON KJIOU: country code
+ postal code. B coueranuu atu gBa moJisg (KO CTpaHbl U TTOYTOBBIN
WH/IEKC) OIPe/esIsTIOT CTPOKY O/THO3HAYHO.

Postgres pacrosiaraet IMmupoKUM HaOOPOM THUIIOB JaHHBIX. Bbiliie BbI
BU/IEJIN TPU PAa3HBIX IIPE/ICTaBIEHNS CTPOK: text (CTPOKA ITPOU3BOJILHON
JUTMHBL), varchar (9) (CTpPOKa MepeMEHHON JIJIMHBI, He MTPeBbITaonieil 9
CUMBOJIOB) U char (2) (CTPOKa, COCTOSAIIAS POBHO U3 BYX CUMBOJIOB).
IoarotoBuB cxemy, MOMPOOYEM BCTAaBUTH CTPOKY, OMKMCHIBAIOIILYIO TOPO/I
Toponto B Kanaze:

INSERT INTO cities
VALUES (‘Toronto’,’'M4C1B5’,’ca’);

ERROR: insert or update on table “cities” violates foreign key constraint
“cities_country_code_fkey”
DETAIL: Key (country_code)=(ca) is not present in table “countries”.

He nonyunsiocs — u ato npaBuiibio! ITockobKy cTOIOEI] country
code ceblnaercs (REFERENCES) Ha TaOJIUIY countries, TO BOTO Tabmie
JIOJIKHA CYIIECTBOBATh CTPOKA € YKA3aHHBIM 3HAYEHUEM country code.
ITOT MeXaHU3M, Ha3bIBAEMbII n0JOepIcanuem CColiouHOl 4eJOCIHOCMIL,
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IpOMJLTIOCTpUPOBaH Ha puc. 1. OH rapanTUpyeT NpaBUIbHOCTD JAHHBIX.
CTOUT OTMETHTB, YTO NULL B CTOJOIE cities.country code JOMyCKa-
eTcsl, TaK KaK KJII0YEBOE CJIOBO NULL 0603HAYAET OTCYTCTBUE KAKOTO-TT60
sHaveHusa. YToOBI 3ampeTuTh NULL-CCBIIKH B CTOJNONE country code,
HY’KHO OBITIO GBI OTIPEAETUTD €T0 CIEAYIONUM 06pasoM:

country code char(2) REFERENCES countries NOT NULL.

Teneps nonpobyem Berasuthb ropoz B CIITA:

INSERT INTO cities
VALUES (‘Portland’,’87200’,'us’);

INSERT 0 1

IJra oIepalus 3aBeplInach yCIIEIIHO. Ho 1o ommbke Mbl BBeJIU He-
IIpaBUJIbHOE 3HA4Ye€HMUE B I10JI€ postal code. ITouToBBINT MHIEKC HopT-
JIeH/Ja Ha cCaMOM JieJie paBeH 97205. BmecTo TOro 4ToObhl YAaJsTh 1 CHOBaA
BCTaBJIATDH CTPOKY, Mbl MOKEM 0OHOBUTD €€ Ha MECTe:

UPDATE cities

SET postal_code = ‘97205
WHERE name = ‘Portland’;

Wrak, mbr ipogemonctpupoBanu Bee onepaiun CRUD — cospanme,
uTeHue, OOHOBJIEHNE U YaJeHIe CTPOK TaOJIUIBI — B IEHCTBUN.

name | postal_code | country_code country_code | country_name
---------- P e
Portland | 97205 ®<—>® | United States
mx | Mexico
au | Australia
uk ] United Kingdom
de | Germany

Puc. 1. KnioyeBoe cnoBo REFERENCES rOBOPUT,
YTO 3HaAYEeHWe Nonsa B OA4HOM Tabnuue O0MKHO coBnagaTh
C NEePBUYHbBIM KJIIOHOM KaKO-TO CTPOKN APYroin TabnuLbl

YTeHue c coeguHeHnem

Bce 6a3bl JaHHbBIX, 0 KOTOPHIX MbI PacCKasKeM B 9TOM KHUre, Mojjle-
pxuBator oneparuun CRUD. Ho urto Bbiiesisier pesstiiuonnbie CYB/]
tuma PostgreSQL u3 obuiero psaga — Tak 9T0 BO3MOKHOCTb COEIUHAITDH
tabauipl 1pu yrennr. CoeMHEHNeM Ha3bIBAETCS OIllepalius, KOTOpast
[IPUHUMAET Ha BXOJIE B TaOMUIBI U, KOMOMHUPYSI UX OIPEAEIEHHBIM 00-
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Pa3oM, BO3Bpallla€T HOBYIO T3.6]II/IIIy. Yro-10 BpO/i€ COCTaBJIEHNA HOBBIX
CJIOB U3 CYIIECTBYIOIIUX B UTPE «CKPaOII».

HauGosee pacrnpocTpaHeHHOIN SBJISETCS ONepallus GHYMpPeHHezo Co-
eauHeHu;z. B HpOCTefIIHeM CcJay4ae € IIOMOIIBIO KJII0YeBOro cjaoBa ON 3a/1a-
I0TCA I1Ba CTO]I6IIa (HO OHOMY U3 Ka)K].IOfI Ta6JH/IHbI), 3Ha4Y€HU KOTOPBIX
JIOJIZKHBI COBITQ/IaTh:

SELECT cities.*, country_name

FROM cities INNER JOIN countries
ON cities.country_code = countries.country_code;

country_code | name | postal_code | country_name

us | Portland | 97205 | United States

CoenuHenne BO3BpalaeT OAHY TaOAUIY, B KOTOPOH IMPUCYTCTBYIOT
3Ha4YCHUA BCEX CTO]I6HOB ns3 Ta6JII/IlIbI cities IJIIOC 3HAYEHUA CTO]I6HOB
13 TON CTPOKHA Ta6]II/II_lbI countries, B KOTOpOfI 3Ha4YceHHne country_name
TaKoe Xe, KaK B COOTBeTCTByIOH.[efI CTPOKe Ta6JII/IHbI cities.

MoskHO Takke BBITTOJHUTH coelmHeHue C Ta6ﬂHHefI TUIIA cities, B
KOTOpOfI HepBI/I‘{HbIﬁ KJITOY COCTaBHOM. [[J'IH IIPOBEPKHU COCTAaBHOTO COE/TN -
HEHUST CO3AAMUM ellle OAHY TabJIMILy, B KOTOPOU OyAeT XPaHUThCS CIIUCOK
MeCT TTPOBEICHUS MEPOTIPUATHI.

Mecto mpoBeicHUS MEPOTIPUATHUS CYIIIECTBYET B KOHKPETHOU cmpare
Ha TEPPUTOPHUUN C KOHKPETHBIM 770UMOBbIM uHaEKCOM. HOSTOMy B COCTaB
BHEUWHeZ0 Krouad NOJIKHbI BXOJUTH /[Ba CTOJ'I6]_[8., CCblJIaIONMEeCs Ha 063.
cronbiia, 00pasyoINX nepeuUtblll Koy TabIULEL cities. Orpannyenue
MATCH FULL rapaHTHpyeT, 4To o0a 3HaueHMsI CYIIECTBYIOT Hau 00a co-
JepsKaT NULL.

CREATE TABLE venues (
venue_id SERIAL PRIMARY KEY,
name varchar (255),
street_address text,
type char(7) CHECK ( type in (‘public’,’private’) ) DEFAULT ‘public’,
postal_code varchar(9),
country_code char(2),
FOREIGN KEY (country_code, postal_code)

REFERENCES cities (country_code, postal_code) MATCH FULL
) ;

Cronber venue id — IpUMep 4acTO BCTPEUAIOLIETOCS CIIOc06a orpe-
JieJIeHns TIePBUYHOTO KJII0Ya: aBTOMATUYECKU YBEJIUIUBAIOIIUECS TIeJIble
urcra (1,2, 3, 4 ...). Jlust 3aganust Takoro upeHTuduKatopa ynorpedisier-
Cs1 KJII0YeBOe CJI0BO SERTAL (B MySQL anasiornysast KOHCTPYKITHsT 0003-
HavyaeTcs KJI0YEBBIM CJIOBOM AUTO INCREMENT).
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