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NPEAUCIIOBME

Cuns B kpeciax nogbemanka busep Pan Cynepuyep B bpuxenpuike,
mrar Konopamo, Mbl HeZloyMeBaJIn, T/ie e CBeXuil cHer. CKIIOHBI TOPBI
COMIEPKAICH B GE3YKOPU3HEHHOM TIOPSIIKE, HO BE3Jie YCJIOBUST OTOPUYAN
HEM3MEHHBIM 0IHO00OpasueM. bes cBeKeBBIMaBIero cHera Ha HacTOSIIee
YIOBOJIBCTBUE PACCUNUTHIBATD OBLIO HEYETO.

B 1994, paboras B 1abopatopun IBM no paspaborke 6a3 garubix B Oc-
THHE, ST UCTIBITBIBAJI IPUMEPHO Takue ke uyBcTBa. B Texacckom yHUBEpCH-
tere B OcTrHE 1 U3ydas 00bEKTHO-OPUEHTUPOBAaHHbBIE Ga3bl JaHHBIX, TAK
KaK TI0JIarajl, 4To Tocje JAeCITUIETHETO JOMUHUPOBAHUS PEISITUOHHBIX
CYDB/l y HuX TIOSBUJICST PEAbHBIN IaHC MycTUTh KOpHU. Ho 1 ciemyio-
1ee JeCATUIeTHE He TTPUHECIO0 HUIETo, KPOMe BCe TOM Ke PeSITUOHHON
Mmozenun. S yapydenno Habmogan, kak Oracle, IBM, a mosaHee MpOAYKThI
C OTKPBITBIM UCXOJTHBIM KOJIOM U, TIpeskie Bcero, MySQL packuabiBamn
BETBH, TIOJTHOCTHIO JIUIIIAsT COJTHEUHOTO CBETA JIOBIE BCXOIBI, ITBITAIOIINE-
€SI B3PACTH Ha TLIOIOPOTHOM TTOYBE BHUIY.

IMosp3oBaTeIbCcKIe MHTEPGEHCH 9BOMOIIMOHNPOBAIHN — 3e/IeHbIe OYK-
BBl HAa YEPHOM 3KpaHe CMEHUJIMCHh KJIUEHT-CEPBEPHBIMU, a TOTOM U VH-
TEPHET-MPUJIOKEHUSIMIE, HO KOJ PadOThI ¢ PEJSAIUOHHBIM YPOBHEM OBLI
OTMEYEH MeYATHIO YHBIJIOTO MOCTOSTHCTBA, MTyCTh W IOBEIEHHOTO 710 COBEP-
meHcTBa. Bee jkaanu, Korja e BhIaleT CBEKUI CHET.

N nakoner Havasics cHeronaf. [Torauamy cHera He XBaTasio Jaxke s
TOTO, YTOOBI 3aMOPOIIUTh BUEPAITHIOK JIBLKHIO, HO TTOCTENEHHO TTypra
YCUJIMBAJIACh, MEHSITA TaHAIIA(T, Hecst ¢ co6oil pasHooOpasue u pagocTb
KaTaHWsI, KOTOPOTO MBI TaK Xakaaan. Kak pa3 B TOT TOZ I OCO3HAJ, YTO
Mup 6a3 JaHHBIX TOKE HAKPBLIO MOKPHIBAJIOM CBEKEBBIMABIIETO CHETA.
Pasymeercst, pensmmonnsie CYB/l HuKyna He AeaUCh, U TPOAYKTHI C
OTKPBITHIM UCXOAHBIM KOIOM TMO-TIPEKHEMY CIIOCOOHBI PeIiaTh MOpasu-
TEJILHO PasHOOOpasHble 3a/[aui. B HUX MOSBWIACH KJIACTEPU3AINS, TOJI-
HOTEKCTOBBII ¥ Jaske HeueTKui mouck. Ho aToT moaxox mepectan ObITh
eIMHCTBEHHBIM. 3a TOJ[ 1 He CO3[aJl HU OJHOTO PEIIEHHs], KOTOPOoe GBIIO
OBI TIEJTMKOM PEJISIUOHHBIM, B TOT TIepHO sI UCTIO/IB30BA JOKYMEHTO-
OPMEHTUPOBAHHYIO 623y AaHHBIX U [[BA XPAHUJIUINA KJIOUYEH U 3HAYCHUIL.
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Pensininonnbie 6a3bl TaHHBIX JHUITUINCH MOHOTIOJIWN Ha THOKOCTD U
naxke Ha MacIITabupyemMocThb. [IJist MpUIosKeHwit, Ha/l KOTOPHIMU MBI pa-
GoTasTH, CyIecTBOBAIM GoJiee TTOAXOSIIIE MOJIEU — MPOIIle, OpIcTpee 1
HaneskHee. /1711 yesroBexa, KOTOPBIH IecsTh JTeT 3aHmMasncsa B OCTHHCKOM
nozpasaesennn IBM Gazamul 1aHHBIX B MHTEpecax Kak caMoil 1aboparo-
PWH, TaK ¥ 3aKa34MKOB TAKOE Pa3BUTHE COOBITUH GBITIO TIPOCTO OIMIETOMHU-
TeJTbHBIM. B 9T0if KHUTe MBI Ha IPUMEPAX PACCMOTPUM IPEACTABUTEb-
HYT0 BBIOOPKY HanboJiee BasKHBIX TIPOPBIBOB B 061acTH 623 TaHHBIX, 1[EJTh
KOTOPBIX — TTOJIEPKATh pa3paboTky VHTepHeT-mpuioxkeHwil. Bol yaHaere
0 XPaHWJIHMIIAX KIouei M 3HaYeHH — MOTPSICAIONIEN MacITabupyeMOCTH
u HajexxHoctd Riak u kpacuBoM Mexanusme sarnpocos B Redis. MsI 1mo-
TOBOPHM O JIOCTHKEHUSAX COOBIIECTBA CTOJIOMOBLIX 6a3 TaHHBIX — MOTIH
HBase, 6imuskoro poacreernuka pensanuonubix CYB/I. JJokymeHTo-0pu-
EHTUPOBaHHbIe Ga3bl JaHHBIX MBI PACCMOTPUM Ha MPUMEpPE TPEKPACHO
Macirrabupyemoii cucrembl MongoDB, 1mosBosisioleii ajeranTHO Xpa-
HUTH JIOKYMEHTHI € TIYOOKO#H BIOKEHHOCTHIO. BbI TIO3HAKOMUTECH TaKIKe
¢ moaxosioM Neo4] k rpadoBbiM GazaM TaHHBIX, KOTOPBIE TIO3BOJISIIOT ObIC-
TPO 0OXOUTD CBA3H.

Yro6bI MOBLICUTH CBOIO KBATM(PUKAIMIO KaK TTPOTPAMMUCTA UJIN ajl-
MUHHUCTpaTopa 6a3 MaHHbBIX, He0OSI3aTeIbHO MCIIOIb30BaTh BCE ATU MPO-
MyKThl. Ipuk Peamons n [[skuM YuiicoH cTanyT BalltuMu MTPOBOJTHUKAMU
B 3TOM YAMBHUTEIBHOM ITyTEIIECTBUH, KK 9Tall KOTOPOTO CIeIaeT Bac
o6pa3oBaHHee U MPUHECET OecleHHble 3HAHWS, TaK HEOOXOANMBIE COB-
pPEMEHHOMY TTPO(DECCHOHATLHOMY Pa3paboTYMKy MPOTPaMMHOTO 0bec-
neyeHus. Bel y3HaeTe 0 CHUIBHBIX CTOPOHAX U OTPAHMYEHMIX KaXKAOH U3
paccMarpuBaeMbIX TIaTGopM. Bl yBuanTe, B KaKOM HalpaBJIeHUN IBU-
JKETCsT MHYCTPHsI, U TIofiMeTe, KaKue MoOYIUTeTbHBIE MOTHBBI CTOAT 32
STHUM JIBIIKCHUEM.

[TpuaTHOTO Ty TENTECTBUS.

Bproc Teiim,

Aemop knuzu «Seven Languages
in Seven Weeks»>

Ocmun, Texac, mait 2012



BJIATOAAPHOCTH

Y100l CIIPaBUTHCS ¢ KHUTON TAKOTO 00beMa U IMIHUPOTHI TEMATUKH, JABYX
aBTOPOB HENOCTATOYHO. TpeGyITCs YCUIIMsST MHOTHUX OfaPEHHBIX JIFOeH
C OCTPBIM B3TJISZIOM, CIIOCOOHBIX 3aMETUTh MHOTOUUCJICHHBIE OMIMOKU U
BHECTH I[EHHBIN BKJIAJ, TIOBEIAB O TOHKUX JETAIAX TEXHOJOTHIA.

Mbl xoresn Obl TOOIArOAAPUTL BCEX, KTO KEPTBOBAJ CBOUM BpeMe-
HEM W JIEJUJICS OTBITOM (TIOPS/IOK TIepednceHns MTPOU3BOJIbHBIN): AH
Heec (Ian Dees), Mapk @umrmunc (Mark Phillips), du Jlenxapar (Jan
Lenhardt), Po6ept Ctam (Robert Stam), Oster Baprytos, Jpits [Iappus-
rron (Dave Purrington), [Iaauan Bperya (Daniel Bretoi), Mart Anamc
(Matt Adams), Ilon Komnenxsiisep (Sean Copenhaver), Jlopan Canjc-
Pammioy (Loren Sands-Ramshaw), Omuis diippem (Emil Eifrem), Awa-
peac Komnemxkep (Andreas Kollegger).

U, Hakowner, cacu6o Bprocy Tefity (Bruce Tate) 3a €ro omsIT U peko-
MEH/IAIHH.

MbI TakKe WCKpeHHE OJaroJapiM BeCh KOJJIEKTUB W3/aTebCTBA
Pragmatic Bookshelf — 3a 10, 4T0 OHU B3s1THCh 32 BTOT AEP3KUI TTPOEKT 1
MTOMOTAJT! HaM B ero peayusanuu. OTaespHoe cracubo HALIEMY PEIaKToPY,
Ixexn Kaprep (Jackie Carter). Baarogapst BaliuM TeprieIMBbIM 3aMeda-
HUSIM KHUTA Tprodpesia cBoit Hactosmuil Buz. Criacbo BceM, KTO YITOPHO
pabotait, 4TOOBI OTILIH(OBATH TEKCT U UCITPABUTD BCE HAIIN OTPEXU.

M He B MOCTEAHION OdYepeab MbI XOTHM BBIPA3UTh OJATOAaPHOCTD
®penepury domony (Frederic Dumont), Martbio Mirayspy (Matthew
Flower), Pe6exke Cxunnep (Rebecca Skinner) u Bcem HammM TpeboBa-
TEJIbHBIM YuTaTe M. Eciu ObI He Ballle HEYTOUMOE JKeJTaHIe YUUThCS, ¥
Hac He ObLTO OBI MIaHca OBITh BAM MMOJE3HBIMU.

ITprHOCHM M3BUHEHUS BCEM, KOTO MBI 3a0bLIN YIIOMSIHYTh, — PasyMe-
€TCs1, He 110 3JIOMY YMBICITY.

Ot Ipuxa. [Toporast Hoauib, THI He TPOCTO 0COOEHHASI, ThI HETIOBTOPH-
Ma, 1 3THM Bce ckazaHo. Cracu6o tebe, 4To cymesia TEPEKUTH eIle OIHY
kaury. Criacbo Takxke cosmaressiv 6a3 JaHHBIX U UX J0OPOBOJBHBIM T10-
MOIIIHUKAM 32 TO, YTO y HAC €CTh, O UeM THCcaTh 1 TeM 3apabaTbiBaTh cebe
Ha JKU3Hb.
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Ot [/Ixuma. [Ipesxae Beero, st 06s13aH MOGIATOAPUTH CBOIO CEMbBIO —
Pytu 3a GesrpaHndHOe TepIeHNe W MOIEPIKKY, KOTOPBIE COTPEBATIN MHE
cepaue; OMMy U JKMMMU — BYX CMBIIIJICHBIX ITIPOKA3HUKOB, KOTOPbIE
BCET/Ia MOTYT PacCYMTHIBATh Ha manuHy o608k, W oTnenbHas Giaro-
JApHOCTb BCEM HEBOCIIETBIM TeposiM, KoTopble uutaloT [RC-kanasbl,
(hOPYMBI, CITUCKU PACCHIIKM ¥ CUCTEMBI PETUCTPAIIMU OMMMOKN — BCET/A
TOTOBBIE TTOMOYb T€M, KTO B 3TOM Hy:kaaercst. Tonbko Gaaromapst Bameit
IPEJaHHOCTH IBUKEHUIO 32 OTKPBITOCTb NCXO/IHOTO KO/ 3T IPOEKTHI 1
MOTYT CYIIIECTBOBATD.



BCTYNJIEHME

Kro-T0 cpaBHWI JaHHbIE ¢ ChIPOIT HedThIO. Pas Tak, To 6asbl JaHHBIX — 5TO
MECTOPOSKICHMSI, OYPOBbIE YCTAHOBKH, HACOCH! U He(DTEOUMCTUTEIBHBIE 3a-
BozIbL. [laHHbIe XpaHsTcs B 6aszax U, €CIM BbI XOTUTE 0OPAThCS 10 HUX, TO
JIOJIKHBI JIJIST HAaYa/Ia MO3HAKOMUTBCSI ¢ COBPEMEHHBIM 0O0PYI0BAHUEM.
Bazbl TaHHBIX — 9TO UHCTPYMEHTBI, CPEAICTBA JOCTHKEHUS KOHETHOTO
pesysbrata. Y Kaxkaoil 6asbl eCTh CBOSI HCTOPHS W CBOW B3TJISI Ha MUP.
Yem Tiry6ske BB UX MOHUMAETE, TEM JIydIlle OCHAIEHBI JJIsT 00y3IaHs
MOTITH, CKPBITOH B TIOCTOSTHHO PACTYIIIEM KOPITyce TOCTYITHBIX JaHHBIX.

Noyemy MMeHHO cemb 0a3
DAHHbIX?

Eme B mapte 2010 roza mMbl 3axoTen Hamucath KHUTY 0 NoSQL-TexHO-
sorusix. Tora aTOT TEPMUH TOTHKO BXOAUI B OGUXOJT, O HEM MHOTO TOBO-
PWJIH, HO OBIIET0 TTOHUMAHWS eTtte He 6b110. UTO Ha CAMOM JeJie 03HAYaeT
c10B0 NoSQL? Kakue Tuisl cucreM BKJIIOYaTh B 9Ty Kareropuio? Kakoe
BJINSTHYE HOBBIE TEXHOJIOTHH OKAXKYT HA MPAKTUKY CO3[IAHUS TIPOTPaMM?
VMeHHO Ha 3TH BOMPOCHI MBI ¥ COOMPATNCH OTBETUTDH — KaK JIJIsI CAMUX
cebst, Tak U JJIsI IPYTHUX.

ITpounras kuury Bpioca Teiita «Seven Languages in Seven Weeks:
A Pragmatic Guide to Learning Programming Languages»' [Tat10], mbI
TTOHSIJIN, YTO OH HaIlles TIPaBUJIBHBIH Toaxos. 1IporpeccnBHas MeToANKA
BBEJICHNS B SI3BIKNM HAIILTA OTKJINMK B HAIIIX cep/Iax. M el penmiiin, 9To 1mo-
MOOHDIH cTOCO6 MOJKHO TPUMEHHTH U K 6a3aM TAHHbIX, U 9TO TTO3BOJIUT J10-
XOTYMBO OTBETUTD HA MTOCTaBJIEHHBIE BOITPOCHI O TeXHOJMOTHSIX NoSQL.

Y10 eCcTb B 3TOM KHUre?

ITa KHUTA aPECOBAHA OTBITHBIM Pa3pabOTYMKAM, KOTOPBIE XOTEJNH Obl
HOJIVIUTH 00IIIee TIPEACTABIEHNE O TIOMOKEHNN /IeJT B COBPEMEHHDIX TEX-

1 Cewmb 53bIKOB 3a ceMb HeJiesib. [IparmaTnyeckoe pyKOBOICTBO 110 M3Y4Y€HHIO S3bIKOB 11PO-
rpammupoBanus. IIpum. nepes.
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HosorusAx 6a3 maHHbIX. OTBIT PaboThI ¢ Ha3aMU TAHHBIX TIPUBETCTBYETCS,
XOTST U HeOOS3aTEEH.

IToce kpaTKOTO BBEIEHUS CIEAYIOT CEMB IJIaB, MOCBSIIEHHBIX CEMMU
6azaM JaHHbBIX, MPEICTABISIONINM TATh PA3HBIX KAHPOB, WM CTUJEH,
yIOMSAHYTHIX BO BBegeHun: PostgreSQL, Riak, Apache HBase, MongoDB,
Apache CouchDB, Neo4] u Redis.

[penmonaraerest, 4To Ha TMPOPAOOTKY KAKIOU TJIaBbl MOTPEOYETCs
TTOJTHBIN BBIXOTHOW — TP JHsT. KaxKaplii IeHb 3aBepIaeTcst yrpaKHeH NS -
MM, B KOTOPBIX Pa3BUBAIOTCS 3aTPOHYTHIE H/IEH 1 TEMBI, & B KOHI[E KaK 01
TJTaBBI TIPUBEIEHO PE3IOME, T7Ie 0OCYIKIAIOTCS CUTBHbBIE U CTaGbIe CTOPOHBI
6a3bl JTaHHBIX. BBl MOJKETE MPOABUTATHCS OBICTPEE WM MEJTIEHHEE — KaK
Gynet ymoGHee, HO TIEPe]] TEM KaK MPOJIOKUTH YTEHNE, BAYKHO KaK CIIEy-
€T YCBOWTH U3JIOKEHHBIE KOHIEMIINU. MBI cTapasnch moo6parh mpuMe-
DB, HATJISITHO BHICBEUMBAIOIINE XapaKTePHbIe 0COGEHHOCTH Kask/I0H Ga3bl
HaHHBIX. YTOGBI MO-HACTOAIIEMY MOHATH, YTO MOKET TPEJIOKUTH Ta UITH
nHas 6a3a TaHHBIX, HEOOXOIMMO HEKOTOPOE BPeMsT TIopaboTaTh ¢ Hel, TO
€CThb 3aCYYUTh PYKaBa M ONPAKTUKOBATHCS.

Bo3mo:kHO, y Bac BOBHUKHET UCKYTIIEHNE MTPOITYCTUTh HEKOTOPBIE TJIa-
BbI, OTHAKO UMeFTe B BUIY, YTO KHUTA PACCYNTAHA HA TTOCJIeI0BATETbHOE
yreHne. HexkoTopble KOHIENIINM, HAIIPUMEDP paclpeleseHre-PeayKIus
(mapreduce), moApoOHO PACCMATPUBAIOTCS B HAYATBHBIX TIABAX U JIUIIH
Germo — B mocseayomux. 11eqb KHUTH — AaTh MOJHOE MPEACTABIEHUE O
TIOJTOKEHUN JIeT B COBPEMEHHOHW WHIYCTPUU a3 JaHHBIX, TTOITOMY MBI
PEKOMEH/IyeM U3YYUTh BCe TJIaBBI.

Yero HeT B 3TOUN KHUre?

HPE)KZ.IE YEeM TMPUCTYIATh K YTEHUIO KHUTHU, Bbl, HABEPHOE, 3aXOTUTE y3-
HaTb, 4YETrO B Hell HeT.

3710 He PYKOBOACTBO 0 yCTaHOBKe

YcranoBka onmcaHHBIX B KHuUre 0a3 AaHHBIX MHOT/a OCYUIECTBJIACTCA
IIPOCTO, MHOI'/Ia — C HEKOTOPBIMH CJIOKHOCTAMM, a NHOT/Ia — OTKPOBEHHO
68306p3.3H0. ,Z[JIH OJIHNX 6a3 UMEeITCSA TOTOBbIE IIaKEThI, IPyTUE IIPUAETCA
KOMIIMJIMPOBATb U3 NCXOJHOI'0O KOJa. Koe-rme mbr 6yz[eM J1aBaTb I10JIE3HbIE
COBETDI, HO, BOO6].L[€ TOBOPZ, BbI IIPE/IOCTaBJICHBI CaMH cebe. OHYCTI/IB OIIN-
CaHMe 1poneaypbl YCTaHOBKH, Mbl CMOIJIM BKJIIOYNUTDH 6OJIbIIE MTOJE3HBIX
IIpUMEPOB " HOHCHEHI/IfI, a Be/lb UMEHHO 9TO BaM 1 HYJKHO, HE TaK m?
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PykoBoacTBO agMuHncTparopa?
lNMoxxanyi, HeT

B ar0ii kHMre BB He HaliZieTe U TOro, YTO OOBIYHO BXOAUT B COCTAB PYKO-
BOJICTBA IT0 a/[MUHUCTPUPOBAHUIO. Y KasKI01 Gasbl JaHHBIX OeCUUCTECHHOE
MHOKECTBO TIAPAMETPOB, (DJIATOB U TOHKOCTEH HACTPOUKM; MO GOJIBINe
YaCTH, BCE 3TO XOPOIIo okyMeHTHpoBaHO B Cetu. Hac 6oJbiite mHTEPECY-
eT 00yueHIe TOJIE3HBIM UJIESIM 1 TIOJTHOE TIOTPY KEHUE, HEXKEITH DY THHHBIE
TIOBCEIHEBHbBIE OTepaliii. XOTsI XapaKTEPUCTUKN PabOThI Ha3bl TaHHBIX
MOTYT 3aBUCETH OT MapaMETPOB — M B HEKOTOPBLIX MECTAX ITU XapaKTe-
PUCTUKHU 00CYKIAIOTCSI, — MBI He COOUPAEMCST BIABATHCSI B TOHKOCTH BCEX
BO3MOJKHBIX KOH(buUryparwii. Ha ato mpocTo Het Mecral

3ameyaHue anga nonb3oBarenei Windows

ITa KHUTa MPUHITUIINATBHO MOCBSIIIEHa Pa3HOOOPA3HI0 BEIOOPA, TPEUMY-
IECTBEHHO M3 Pa3/InNdYHOIo HO C OTKPBITBIM MCXOJAHBIM KO/IOM Ha IIjJaT-
dopmax *nix. Kopuoparus Microsoft crpemurcs K co3JaHMI0 MHTETPU-
POBAaHHBIX CPEl, YTO OTPAHWYUBAET BO3MOKHOCTH BBIOOpA GosIee Y3KUM
HAbOPOM IIPEIOIPEIETIEHHBIX KOMITOHEHTOB. [109TOMY 6a3bl JTaHHBIX C OT-
KPBITBIM MCXOAHBIM KOJIOM, KOTOPbIE MBI 3/IECh pacCMaTpUBaeM, paspada-
TBIBAIOTCS TI0JIb30BATE/IIMU (M IPEUMYIIECTBEHHO 0I5 TOJIb30BaTEIEH )
*nix-crcreM. ITO He Haie COGCTBEHHOE MPENyOEKIEHNE, A OTPAKEHTE
TEKYIIETO MOJOKEeHUs e, [109TOMY TIPEANoIaraeTcst, 4To Bee yueOHbIe
TpUMepBI OyAYT 3amyckathest n3 06omoukn *nix. Ecau Bol paboraete B
Windows, HO BCE jke XOTUTE MOIKCIIEPUMEHTUPOBATh, PEKOMEHIYEM Ha-
crpouTth cpeny Cygwin?, MokHO TaksKe 3aIyCTUTh BUPTYaabHYIO Linux-
MallHY.

NMpumMepbl Koaa v cornalleHns

B aT0i1 kHUTE BCTpeyaeTcs KO/l HAa PA3IMYHBIX S3bIKax. OTYacTH 3TO IUK-
TyeTcsl KOHKPETHON paccMaTpuBaeMOil 6a30il maHHbIX. Mbl cTapajuch
OrpaHUYUTBHCH TOJIBKO s3bikamu Ruby/JRuby u JavaScript. Msr npe-
MOYNTaeM KOMaH/IHbIe YTUJIUTBI CKPUTITAM, HO, KOT/Ia 3TO HYKHO JIJIs pe-
MIEeHUs ITOCTAaBJIEHHON 3a/layy, IMIpUMEHAEM U APYrue A3bIKW, HallPUMEDP
PL/pgSQL (Postgres) uimu Gremlin/Groovy (Neo4]). MsI Takke pac-
CMOTPUM TIPOTPAMMUPOBAHNE HEKOTOPBIX CEPBEPHBIX IMPUJIOKEHUH Ha
aspike JavaScript ¢ npumenenunemM Node,js.

2 http://www.cygwin.com/
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Ecanu gBHO He 0roBOpeHO IIPOTUBHOE, JIUCTUHIY COZEPKAT 3aKOHYEH-
HBIi1 KOJI, KOTOPBII MOKHO BBIIIOJTHUTD Ha flocyre. B npumepax u ¢pparmen-
TaX CHUHTAKCHYeCKHe KOHCTPYKINU rpaduuecKu BbIAEJIEHBI B COOTBETC-
TBUH C TIPABUJIAMU s3bIKa. KoMaH/Ib1 060I09K1 HAYUMHAIOTCS CO 3HAKA S.

CeTeBble pecypcChl

IleHHbIM pecypcoM SIBJISIETCSI TOCBSINEHHAsT 9TOW KHUTE CTPAaHUIA Ha
caiite usmatenbcTBa Pragmatic Bookshelf’. Tam BbI Haiizere Bech mpes-
CTaBJICHHBI B KHUTE MCXOAHBIA KOJ, a TaKxkKe CPeACTBa 0OpPaTHOU CBs-
31 — hopyM coobiectBa 1 GOPMY It OTIIPABKK COOOIIEHUIT 0 HalleH-
HBIX OIMMOKAX, Te 320H0 MOMKHO BHECTH NPEAJOKEHUS 110 U3MEHEHUSIM
B OYAyIIUX U3aHUSAX 9TONH KHUTH.

BiarogapumM Bcex, KTO TOTOB COTPOBOKAATh HAC B MYTENIECTBUU TI0
MUDY COBPEMEHHBIX (a3 JAHHBIX.

Ipux Pedmono u Jocum P. Yurcon

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



FTJNABA 1.
Beepenmue

MbI gBIsIeMCs CBUAETEIAME IOBOPOTHOTO MOMEHTA B MUpe 6a3 JaHHbBIX.
B Teuenye MHOIMX JIET peJIsIiIMOHHAst MOZEJIb OblIa CTaHAAPTOM e (PaKTo
JUIsL peleHys Jro0bIX 3a4ad — OOJIbIINX U MasibiX. MBI HE JlyMaeM, 4To B
0603pumoM OyayuieM peasiuonnbie CY B/ HOIHOCTBIO COMAYT CO CLIEHH,
HO MHOTHE JIIOJIU OTJISI/IBIBAIOTCSI 110 CTOPOHAM B IOMCKaX aJbTePHATUB,
B YaCTHOCTH: CTPYKTYP JAaHHBIX 06€3 CXeMbl, HeTPaAUIMOHHBIX CTPYKTYD
JIAHHBIX, TTPOCTOU PEIJINKAINU, BBICOKOI IOCTYITHOCTH, TOPU30HTAIIHBHOTO
MacITabupoBaHUA U HOBBIX CI10c000B (HhOpMyINPOBaHUs 3aIpocoB. Bee
DT TEXHOJIOTHH TI0JIy4nIn cobuparesbioe HasBanue NoSQL, 1 IMEHHO O
HUX TIOIIET pevyb B 9TOU KHUTE.

Mbl paccMOTpUM ceMb 0a3 JaHHBIX, IPEACTABISIONMX HIMPOKHIA
CHeKTp TexHosjoruil. Bel y3uaere o ¢ynkimonasibaoctu pasubix CYB/I
U TIPUHATBIX TIPU UX [TPOEKTUPOBAHUU KOMIIPOMKCCAX — JIOJITOBEUHOCTh
JAHHBIX WK ObICTPO/EiicTBIE, aDCOMIOTHAS COIJIACOBAHHOCTD MJIU COTJIa-
COBAaHHOCTHh B KOHEYHOM CYETE U T. ]I, a TAKXKe IMONMeTe, KaK IPUHUMATh
OITHMAJIbHOE PEIleHne 0 BhI6ope 6ashl B KAKIOM KOHKPETHOM CJIy4Yae.

1.1. Bce HauuMHaeTcH Cc BOnpoca

[aBHBII BOIIPOC HACTOSALIEH KHUIM TAKOB: Kakas 0asa JAHHBIX W MX
KOMOMHAIMS PellaeT 3ajady OINTUMaJIbHBIM criocobom? Eciu mocie ee
[IPOYTEHMsI BbI OyIeTe IIOHUMATh, KAK CAEIATh BHIOOP, IPUHUMAsI BO BHU-
MaHVe KOHKPeTHbIE TPeOOBAaHUS U PACIIOIATaeMbIe PECYPCHL, TO MBI Oy1eM
JIOBOJIHHBL.

Ho uT06bI OTBETUTH HA STOT BOIIPOC, HAaZIO 3HATh, KaKKe UMEIOTCS Ba-
puanThl. {151 5TOro Ml cobupaemcs riyb0Ko MOIPY3UThCs B KAXKAYIO U3
cemu 6a3 JaHHBIX, IIOKA3aB ee CUIIbHBIE 1 cJadble CTOPOHbL. Bam mpencro-
UT TonpakTukoBaThes B onepanusx CRUDY!, ocBexuTh 3HAHMS 0 cXemMax
1 HAiTU OTBETHI HA CJEAYIONINE BOIPOCHI.

1 Create, Read, Update, Delete (cosnatue, urenue, 06HOBIEHUE, yaaueHue). [Ipum. nepes.
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* K xaxomy muny ommuocumcs amo xpanuiuye dannvix? Cyect-
BYET MHOTO «XKaHPOB» 6a3 IaHHBIX: PEJISIIIMOHHBIE, KJIIOYH 1 3Ha-
YeHUsI, CTOJABIOBBIE, JOKYMEHTO-OPUEHTHPOBaHHBIE, TpadOBbIE.
[Honynsapasie CYB/I, B Tom umcyie paccMaTpuBaeMble B 3TOU
KHUTE, OOBIYHO MOKHO OTHECTH K OJTHO U3 TUX KaTeropuii. Bor
yY3HaeTe 0 TOM, /I KaKUX 33/1a4 ITpeJHa3HavYeHa Kax/1ast KaTero-
pust. MBI crienuaibHo BEIOpaiu 6asbl, TOKPLIBAIOTINE BCE KaTETO-
pumn: oxHy pessinonnyio (Postgres), nBa XxpaHuuiia Kiodeir u
sravenunit (Riak, Redis), cron6uosyio (HBase), 1Be 10KyMeHTO-
opuentupoBanubix (MongoDB, CouchDB) u oxny rpadoyio
(Neo4)).

* Umo 6v110 nobydumenvitwim momusom? Basbl JaHHBIX CO3AIOTCS
He B BakyyMe. OHU TIpeTHA3HAYAIOTCS JIST PEelIeHUs KOHKPETHBIX
npaktuueckux sagad. PCYB/l nosBuinch, Korga ruOKoOCTh 3a-
MPOCOB CYHTANACH BasKHee, 4eM MMOKOCTh cxeMbl. C Ipyroi cTo-
POHBI, CTOIOIOBbIE 6a3bl JAHHBIX MTPEKPACHO TPUCTIOCOOTEHBI JIJIsT
XpaHeHust GOMBITNX 06BEMOB TaHHBIX HA HECKOJBKIX MAIlNHAX;
CBSI3M MEXKY AAHHBIMU MIPH 3TOM OTXO[IST HA BTOPOU TyIaH. MBI
PacCMOTPUM CIIEHAPUH TTPUMEHEHMST KaskI0H 6a3bl JAHHBIX W CO-
OTBETCTBYIOIIIE TIPUMEDHI.

»  Kax o6pawamvcs k 6ase? CynecTBYIOT Pa3JIUYHbIE CIIOCOGHI MOJI-
KJfoueHust K Gase MaHHBIX. Eciu mpessiaraetest MHTEPAKTHBHAS
KOMAaH/IHAsI YTUJINTA, TO MBI HAUMHAEM U3y4YeHNe C Hee U TOJIBKO
MIOTOM TEPEXOANM K APYTUM BapuanTtaMm. Ecau Tpebyercst mpo-
TPaMMHUPOBAHHUE, TO MBI CTAPAEMCSI OTPAHIMYHTRCS A3bikaMu Ruby
u JavaScript, XoTs BpeMeHamMu TIprberaeM U K JIPYTUM, HATTPUMED
PL/pgSQL (Postgres) niau Gremlin (Neo4]). Ha Gosiee Hu3KOM
ypoBHe obcysknatorcst mporokosibl Tuia REST (CouchDB, Riak)
u Thrift (HBase). B nocienseil riase paccmarpuBaercs OoJiee
cJIoKHas KOH(MUTYpaIvst 6a3 TaHHBIX, 00beTMHEHHBIX CEPBEPHBIM
ckpunTom 1yt Node.js, HalcaHHbIM Ha JavaScript.

* B uem cocmoum ynuxanvrocms? JIroboe XpaHuInIe JaHHBIX MOJI-
MEPKUBAET 3aMKCh U 0OpaTHOE CYNTHIBAHNE TaHHBIX. Bee ocTans-
HOe U3MeHsIeTCs B MUPOKUX Tpeesax. VIHOTIa moqep:KUBaIOTCs
3aMpocHl TI0 TTPOU3BOJIBHBIM IMOJISIM. VIHOTIA — WHAEKCUpOBaHUE
IS yeKopeHust moncka. HexoTopbie 6a3bl MOIEPKUBAIOT TIPOU3-
BOJIbHBIE 3aITPOCHI, 7S IPYTUX 3aIIPOCHI CJIeMyeT IITaHNPOBATh 3a-
patee. CxemMa MOKeET OBITH KeCTKOI 1 KoHTposuposathest CYB/I,
a MOKeT GBITh MPOCTO HABOPOM PEKOMEHIAINI, KOTOpbhIe Tepe-
CMaTPHUBAIOTCS TIO JKeJaHuio. [loHrManne BO3MOKHOCTEN 1 orpa-
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HUYEHUI CTaHeT CyIIeCTBEHHBIM mojicnopbeM npu Beibope CYB/I,
KOTOpPas B HAMOOJIBINEH CTEMEHN OTBEYAET PENIaeMO 3a/1aue.

* Kax o6cmoum deno ¢ npoussodumenvrocmvio? Kak (yHKINOHU-
pyer 6a3a TaHHBIX U BO UTO 3T0 06xoautest? [lopnepxuBaercs au
cermenTupoBanue? Kak mHacyer pervimkanuu? PaBHomepHO Jn
pacripezieJieHbl JJAaHHbIE 33 CUET XOPOUIMX (DYHKIIMI XeInpoBa-
HUST WJIN BCe JJaHHBIE OKA3BIBAIOTCS B OJHOM y3Jye? [li1g dero on-
TUMU3UPOBAHA 0a3a: JIJIsl YTEHUsI, LISl 3AlUCU UJIH JIJIST KAKOM-TO
npyroii onepaiuu? Ectb i1 kKakue-HUOYAb CPEACTBA HACTPOIKHU U
HACKOJIBKO OHU Pa3BUTHI?

*  Kax macumabupyemcs 6asa dannvix? MaciutabupyeMoCcTh TECHO
CBsI3aHA C TIPOM3BOUTENHLHOCTHIO. [OBOPUTH 0 MacITabrpyeMoc-
TU BHE KOHTEKCTAa — HE YKa3bIBasl, YTO IMEHHO BBl XOTUTE MACUL-
mabuposamv, B 06I1eM caydae GeCCMBICTIEHHO. B 39T0# KHUTE MBI
pacckaxkeM, KaK 3a[]aBaTh [IPABUJIbHBIE BOIIPOCHI, YCTAHABINBAIO-
Ire Takol KOHTEKCT. Bompoc 0 ToM, kak MacmTabupyoTcs pas-
Hble Ga3bl, HAMEPEHHO He aKIIEHTUPYETCs, HO Mbl TeM He MeHee
MOSICHUM, K KaKOMY BU/Y MacIiTaGupoBaHus Haubosee MPHUCIo-
cobJieHa Ta win uHas 6asza: ropusonTaibiomy (MongoDB, HBase,
Riak), rpaguimonnomy BeprukanbHomy (Postgres, Neo4], Redis)
WM 9€MY-TO CPETHEMY.

Harrra 1iesib 3aksmiodaeTcst He B TOM, 4TOOBI IOBECTH HAYMHAIOIIETO 10
YpOBHS aKcnepTa 1o BceM paccMmarpuBaembiM CYB/I. [lia neranprOTO
paccMoTpeHwst JII000i U3 HUX OTPe6GoBaIach Obl 11eJIas KHUTa — U He OJ[HA
(1 Takue KHUTH ecTh). OLHAKO K KOHILY 9TOI KHUTH BbI OyIeTe SICHO IIpe/-
CTaBJIATH cebe CUITbHBIE CTOPOHBI KasK0N 6A3bl JAHHBIX M TOHUMATh, YEM
OHU OTJINYAIOTCS APYT OT IPYyTa.

1.2. XKaHpsl

Kak 1 MysbIKasbHble TPOU3BEACHMs], 0asbl JAHHBIX MOKHO OTHECTH K
OJTHOMY WJI HECKOJIBKUM CTUJISIM. B OTNIeTbHO B3SITOM KOMTIO3UITUU HC-
MOJIB3YIOTCSI T€ JKe CaMble HOTBI, YTO 1 B JII000I APYTOI, HO TIpeiHasHaue-
HBI OHHU JIJIST Pa3HBIX cayiartesieidr. Majio KTo CTaHeT CJIyIIaTh MECCy CH-
MuHOp Baxa B oTKpbITOM KabproseTe, MUalieMcs 10 CKOPOCTHOI Tpacce
405 B 10xu0it Kamudopauu. Bor Tak 1 ¢ 6asaMu JaHHBIX — OHU JIydIIie
MIPUCTIOCOOIEHBI [IJIsI PENIeHNs OMHUX 3a4ady, Apyrue — Apyrux. Iloatomy
3a/1aBaTh cjenyeT He Bompoc «MoxxHo jm ncnonb3oBars aty CYB/l ams
XpaHEHUS W TIOBBIIIEHNST Ka4eCcTBa JaHHBIX ?», a Bonpoc «Hy:KHO Jiu 31O
JleJIaTh?».
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B sTOM pasiesnie MBI U3yYMM TSATH OCHOBHBIX JKAHPOB 6a3 MaHHBIX, a
TakKe CKaskeM, Kakue 6a3bl 6y1eM UCTTIOTb30BATh JIJIsT MILTIOCTPAITN KayK-
ZIOTO JKaHpa.

BakHo MOMHUTE, 4TO GOMBINAST YacTh 3a/1a4, ¢ KOTOPBIMU BBl CTAJIKHU-
BaeTeCh Ha MPAKTHKE, MOJKET OBITH PEIeHa ¢ TMOMOIILIO GOJBITHHCTRA,
ecJIM He BCeX, PACCMATPUBAEMBIX B 3TOH KHUTE, a TaKyKe MHOTUX PYTUX
CYB/I. Bompoc He CTONBKO B TOM, MOXKHO Jint riprcinocobuts CYB/I koH-
KPETHOTO CTHJISI K MOZIEJTMPOBAHUIO JIAHHBIX, CKOJBKO B TOM, HACKOJIBKO
a¢ddekTuBHO Oy/IeT ee IpUMEHEHNe B JAHHOW IIPeAMETHO 061acTu mpu
TAHHBIX CIIEHAPHUSX NCIIOTB30BAHUS U PACIIOIAraeMbIX pecypcax. Bor oB-
JlaieeTe MICKYCCTBOM ITPECKA3bIBATh, HACKOJIBKO ITOJI€3HOM OKaKeTCs JIsT
BaC KOHKpeTHast 6a3a TaHHbIX.

PensuyunoHHbie CYB/[

Pessiinonnast MOZIeNb TIEPBOM MPUXOAUT Ha YM OOJBITHHCTBY pa3paboT-
YUKOB C OMBITOM B 061acTH 6a3 aHHBIX. PesIsIIinoHHbIe CHCTEMBI YTIPaB-
nenus 6asamu ganubix (PCYB/I) ocHOBaHbI Ha TEOPUU MHOKECTB, B OC-
HOBE WX PeaM3allii JIeXKaT [BYMEPHBIE TabJIUIbI, COCTOSAIINE U3 CTPOK
n crosbnos. Kanonndeckuii croco6 B3anmozpeiictsus ¢ PCYB/I — Ha-
HicaHue 3ampocoB Ha gasbike Structured Query Language (SQL). 3na-
YeHUsI JIAHHBIX TUMU3UPOBAHbI, 3TO MOTYT OBITh YHUCJA, CTPOKH, IATHI,
HeCTPYKTypupoBaHHble ABor4Hble 00bekThl (BLOB) u 1. 1. Tun gaHHbIx
KOHTPOJIMpyeTCcst cucteMoii. CyIecTBeHHO, 4To G1arofapst MaTeMaTuiec-
KMM OCHOBAHMSIM DPEJISIIUOHHON MoJenu (TeOPUU MHOXKECTB) MCXOIHbIE
TaBJIUIBI MOXKHO COEIMHATH U TPAaHC(OPMUPOBATH B HOBBIE, GOJIee CIOK-
HBIE.

CymectByer Hemano penssiiioHHbIX CY B/ ¢ OTKPBITHIM MCXOIHBIM
konoMm — MySQL, H2, HSQLDB, SQLite u MHOrHe ApYyTHe€, TAK YTO BHIOU-
paTh ecTb 13 uero. B atoit kaure mbl ocranoBumcst Ha CYB/] PostgreSQL
(rnaBa 2).

PostgreSQL

Ucnbrrannast B 60six CYBJT PostgreSQL — camast cTapast u HaJieskHast
U3 BCEX PacCMATPUBAEMBIX B 9TON kuure. COBMECTUMAsI CO CTAHIAPTOM
SQL, oHa IOKaKeTCsI 3HAKOMOH JII000MY, KTO paHbliie paboTall ¢ peJisiu-
OHHBIMHU Oa3aMMU JAHHBIX, U TOCJIYKUT 3TAJTOHOM JJIsi CPABHEHUS C JAPYIH-
Mu 6azaMu. MbI TaKsKe PACCMOTPUM HEKOTOPbIE MaIOM3BECTHBIE CPEACTBA
SQL u ynukasnbuble octonncta Postgres. 3/ech Kaxablii — OT HOBUYKA
10 BKCIIEpTa — HalizeT cebe 4To-TO II0 AyIIe.
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XpaHunnuwja Kno4en n 3Ha4eHnin

Xpauuauiie kiaoueir u 3navenunit (K3-xpanusumie) — npocreiimas u3
BCEX paccMaTpuBaeMbIX Mojeseil. Kak caenyer n3 HazBanus, K3-xpanu-
JIWTIIE COTIOCTABJISIET 3HAYEHUsT KITIOUAM, KaK CJI0Baph (Mau Xemr-Tabsm-
11a) B JIFOOOM TIOYJISIPHOM sI3biKe mporpammupoBanust. Hekoropsie K3-
XPAHWJINIIA JOMYCKAIOT B KAYeCTBE 3HAYEHUIT COCTABHBIE THUIIBI JAHHBIX,
HaTPUMEP XEIU WU CIIUCKHU, HO 3TO Heobsi3aTebHOo. ECTh peamsanuu,
B KOTOPBIX KJIHOYH MOKHO MepeOuparh, HO 3TO TaKKe CUUTAETCS IOTOJ-
HUTEIbHBIM GoHycoM. [Ipumepom K3-xpaHuiuina MOKHO CUUTATh (aii-
JIOBYIO CUCTEMY, €CJIM PACCMaTPUBATh MyTh K (daiiyly Kak KJIiod, a ero co-
nepxRuUMoe — Kak 3uadenne. [lockosbky ot K3-xpamumuiia tpebyercst Tak
MaJjio, TO 6&3})1 MaHHBIX 9TOTO TUTIA MOTYT JE€MOHCTPUPOBATH HEBEPOATHO
BBICOKYIO TIPOM3BOIUTENHFHOCTD, HO B 00TIEM cIydae GeCome3Hbl, KOTa
TPeGYIOTCS CJIOKHBIE 3AMTPOCH U arPETHPOBAHUE.

Kak n B cayuae pensimonnbix CYDB/I, mMmeeTcss MHOTO TIPOLYKTOB
C OTKPBITBIM MCXOJHBIM KO/IOM. N3 HaI/I60]Iee IOy JIAPHBIX OTMETUM
memcached (u poncreennbie emy memcachedb u membase), Voldemort u
JIBe CHCTEMBI, paccMaTpuBaeMble B 9Toil kuure: Redis n Riak.

Riak

Riak (raBa 3) — 910 He IPOCTO XpaHUJIUILE KJIIOYEH U 3HAYEHUH, CUC-
TeMa M3HAYAJIBHO TOJAepKUBaeT Takue BeO-TexHosoruu, kak HTTP u
REST. 9to Tounslii moBTOp cucteMbl Dynamo, Mcmoib3yeMoil KOMITaH!-
el Amazon, ¢ HEKOTOPBIMH JOTIOTHUTETbHBIMU (DYHKIUSIMHU, HATIPUMED,
BEKTOPHbIE Yachl Ui paspelnienns KOHGIUKTOB. 3HauenuneM B Riak mo-
KeT OBITh BCE UTO YroAHO: MPOCTO TeKeT, X ML-I0KyMeHT, n306pakeHe
U T. [I., 2 CBSI3U MEXKY KII0YaMU OMUCHIBAIOTCS MMEHOBAHHBIMU CTPYKTY-
pamu, Kotopbie HasbiBaloTcs ceotikamu (links). Riak — He camast ussec-
THasI U3 PACCMOTPEHHBIX B 9TON KHUTe Ha3 MaHHbBIX, HO TIOCTEMIEHHO OHA
HabUPaeT MOMyJISIPHOCTD, U Ha €€ TIPUMePEe MBI BIIEPBBIE PACCMOTPUM HC-
TIOJTHEHNE 3aIIPOCOB C TIOMOIIBIO TEXHOJIOTUH PaCIpe/ieIeHUsI-PeayKIINT
(mapreduce).

Redis

Cucrema Redis moziepkuBaet cocTaBHbIE TUTIBI JAHHBIX, B YACTHOCTH
OTCOPTUPOBAHHBIE MHOKECTBA U XEIIHN, a TaK:Ke GA30Bble KOMMYHUKAIH-
OHHBIE CPEJICTBA, B TOM YKCJIE TYOINKAIMIO-TIOAIIUCKY U GJIOKUPYIONINE
ouepean. OHa TaKsKe paciosaraeT OJJHUM U3 CAMBIX Pa3BUTBIX MEXaHU3MOB
3a1pocoB cpean Becex K3-xpanumuml. A 3a cyeT K31IMPOBAHUA Ollepaliuii
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3amucy B maMsATH Redis mocTrraer BrieyaTasionieil mpon3BOAUTETHBHOCTH
IIEHOH TIOBBINIEHHOTO PHCKA MOTEPU JAHHBIX B CJydae ammapaTHOTO
cbos1. Baarogapst aToi XapaKTepUCTUKE OHA MOKET CIYKUTh HETLTOXUM
CPEIICTBOM KIIIUPOBAHUST HEKPUTUYECKUX JAHHBIX, a Takke OPOKEpOM
coobienuii. Mbl pacCMOTPHUM 9Ty CUCTEMY B KOHIe KHurH (TyiaBa 8), rie
MOCTPOUM TIPIJIOKEHNE, B KOTOPOM TapMOHMYHO codeTaiorcst Redis u
npyrue 6a3bl JAHHBIX.

Cton6uyoBbIe 6a3bl fJaHHbIX

Cros6110Bble, WM OPUEHTUPOBAHHbIE HAa XpaHeHKe JaHHBIX 0 CTOJI0aM
6asbl JAHHBIX IIOJIYYHJIN CBOE HazBaHue OJarofapst OAHOMY CyLIECTBEHHO-
My acIIeKTy Au3aiiHa: JaHHble, IPUHAJIEKALINE OAHOMY CTOJIONY (B CMbIC-
Jie IByMEPHBIX TabJIMIl) XpaHATCs psiioM. HarmpoTus, B cTPOKOBBIX Oa3ax
JAHHBIX (K YUCJTY KOTOPBIX OTHOCSITCSI PENISIITUOHHBIE), PSIIOM XPAHATCS
JIAaHHbIE, TPUHAJJIEKAIINE OJHOM CTpoKe. Pazjmune MOKET MOKa3aThCs
BTOPOCTETIEHHBIM, OJIHAKO ITOCJE/ICTBUSI TAKOTO IPOEKTHOTO PelIeHUs
BecbMa I1yOoKu. B ¢To1610BbIX 6a3axX JaHHBIX J0OABJIEHIE HOBOTO CTOJI-
61a 00XOAUTCS JEIIeBO U IIPOM3BOAUTCS MIOCTPOUHO. B Kaxkmoil cTpoke
HabO0p CTOJIOLOB MOKET GbITh Pa3HBIM, BO3MOKHO Ja’Ke, YTO B HEKOTOPBIX
CTPOKaxX CTONOIOB BOOOIIE HET, ¥, 3HAUUT, TabJILa MOXKeT ObITh paspe-
sicennoti 6e3 HaKJIaIHBIX pacxoloB Ha xpaHeHue null-sHauennii. C Touku
3PEHUST CTPYKTYPBI, CTOJAOLOBbIE Oa3bl JaHHBIX 3aHUMAIOT IIPOMENKYTOY-
Hoe nioJtoxkenne Mesky pessiimorabiMu CY B/l n K3-xparumumamu.

Ha pbitke cTo1010BbIX (a3 JaHHBIX KOHKYPEHIINUSI MEHbIIIE, YeM CPEIH
pensuuonnbix CYB/] u xpaHunui kioueil u 3Havenuii. Haubosee 1mo-
yJpHbl Tpu cucteMbl: HBase (Mbl paccMoTpuM ee B riiase 4), Cassandra
u Hypertable.

HBase

13 Bcex paccmoTpenHbix Hamu Hepessiiimonubix CYB/I ara croab-
1oBast 6aza JaHHBIX OJIIKE BCETO K peasinuoHHoil Mmomenn. HBase cipo-
exTrpoBaHa 1o o6pasity cucrembl Google BigTable, moctpoena Ha 6ase
Hadoop (MexaHu3M pacrpeiesieHusI-PeAyKIMKI) U TpeHA3HAYEHA [IJIsT
rOPU3OHTANLHOTO MACIITaGUPOBAHUSA HA KJIACTEPaX, COCTABIECHHBIX W3
craHzapTHOTO obopyzoBanus. HBase maer cTporue rapanTuy HEMPOTHU-
BOPEYUBOCTH JIAHHBIX ¥ TIPEOCTABJISIET TaOIHUIIbI, COCTOAIINE U3 CTPOK U
cToJI6110B, — okIoHHUKaM SQL 910 npugercs no Hpasy. loToBas moe-
PUKKa BepCUOHUPOBaHUsA U cxkatus craBut 3Ty CY B/l Ha nepBoe MecTo B
KaTeropuu «OOJIbIIINe TaHHbIES.
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JAdokymeHTO-opueHTnpoBaHHbIe 6a3bl

AaHHbIX

B IOKYMEHTO-OpUEHTUPOBAHHBIX, HJIH IPOCTO TOKYMEHTHBIX Oazax
NAHHBIX XPAHATCS — €CTECTBEHHO — JOKYMEHTBHI. B JIByX cioBax JIOKY-
MEHT — 3TO HeKNI aHaJIOT Xella, B KOTOPOM MMEeTCsI ToJie YHUKAJIBHOTO
UIeHTUPUKATOPA, a B KAUeCTBe 3HAYEHUST MOTYT BBICTYNATh JIAHHBIE MTPO-
N3BOJDBHOTO THUIIA, B TOM YHUCJIE€ IPYTUEC XECIIIU. IIOKyMeHTI)I MOTYyT CoA€ep-
JKaTh BJIOKEHHBIE CTPYKTYPBHI M 0OJIAAI0T BBICOKOI THOKOCTHIO, UTO [le-
JIa€T UX IPUTOAHBIMU JIJIA TIPUMEHEHUA B Pa3HBIX ITPEAMETHBIX O6JIaCT$IX.
Cucrema HajaraeT HEMHOTO OI‘paHI/I‘{eHI/Iﬁ Ha BXO/IHbIE JaHHbIEC TIPU YCJIO-
BUH, YTO OHU yJIOBJIETBOPSIIOT OA30BBIM TPEGOBAHUSAM K TIPEICTABUMOC-
T B BUAE€ NOKYMEHTA. B Pa3JIMYHBIX JOKYMEHTHDBIX 62133.X OaHHBIX TIpU-
MEHSIOTCS PA3JIMYHBIE TTOAXOBI K WHAECKCHPOBAHUIO, (POPMYINPOBAHUIO
TIPOM3BOJIBHBIX 3aTIPOCOB, PETTUKAIIN, OOECTIETEHNIO COTIACOBAHHOCTH
U APYTUM actiektaMm. It IpaBUIbHOTO BBIOOPA CHCTEMBI HY;KHO XOPOIIIO
TIOHUMATDh 3TU PA3JNYUA U UX BJIUAHHUEC Ha KOHerTHbeI CHeHapI/Iﬁ nuc-
MOJIb30BAHNUS.

ﬂBa OCHOBHBIX UTPOKa Ha 1ToJIe JOKYMEHTHDBIX 633 JaHHBIX C OTKPBITHIM
UCXOMHBIM Koj1oM — MongoDB (paccmarpuBsaercs B ritase 5) u CouchDB
(rmaBa 6).

MongoDB

CYB/ MongoDB npoektupoBaiach AJisd XpaHEHUS 2UzaAHMCKUX 00b-
eMOB JIaHHbBIX (Mongo — YacThb cjoBa humongous — «MOHCTPYO3HBII»?).
[Tpu Hactpoiike cepBepa Mongo mpeArnouTeHne OTAAETCS COTTIACOBAHHOC-
TU — TIOCJIE OTIepaIluy 3aIUCH BCe TIOCTeyoNue OTlepalluy YTeHUs 13-
BJIEKYT OJIHO U TO jKe 3HaueHue (0 CJAeAyIouero o0HOBIeHH s ). ITa 0Co-
6erHocTh Aesaer MongoDB npuBiiekaTtesbHON aJbTepHaTUBOM IS TEX,
kto umeet ombiT pabotsl ¢ PCYB/I. Kpom Toro, MongoDB noziep:xusaer
aTOMapHbI€e OTlepaIlui YTEHWS-3aIUCH, B TOM YUCJIe HHKPEMEHTHPOBAaHNE
3HAYEHUS W 3alIPOCHI K BJOKEHHBIM JIOKYMEHTaM. bJiarosapst Hcrob3o-
BaHMIO JavaScript B kauecTBe s13b1ka 3amrpocoB MongoD B nopnepsknBaer
KaK TIPOCTbIe 3aIPOCHI, TaK U CJOKHbIE 3a/[aHUsI C Pacipe/eeHueM-pe-
JIYKITAEeH.

CouchDB

Cucrema CouchDB paccunTtana Ha pasHOOOpasHbIe CLIEHAPUH PasBep-
TBIBAHMSI — OT IleHTpa 00paboTKU AaHHbBIX 0 HactoabHoro ITK U maxe

2 Ob6benunenue caos huge u monstrous. Ipum. nepes.
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cmaprdona. Hanmcannas Ha saseike Erlang, CouchDB mosxer moxsac-
TaThCsI YPOBHEM JKUBYUECTH, HEYACTO BCTPEUAIOTIMMCSI Cpe/iv (a3 TaHHbIX.
Ee (aiisibl JaHHBIX [TOYTH HEBO3MOKHO MOBPeANTh, pu atoM CouchDB
COXPaHseT BBICOKYIO OCTYITHOCTh a)Ke B YCIOBUSX CIIOPAANIECKOI TTO0-
TEepU CBsI3U WK anmapatHbix cboeB. Kak 1 8 Mongo, sI3bIKOM 3aTIPOCOB B
CouchDB asisercs JavaScript. IlpencraBieHust OUCchIBalOTCS GYHKIU-
ssMu mapreduce, KOTOpbIE XPAHSITCS B BU/IE TIOKYMEHTOB U PETLTHIIUPYIOT-
csI MEXKTY Y3JIaMHU KaK OOBIUHbIE TaHHBIE.

IpagoBbie 6a3bl AaHHbIX

U3 peske UCTIONB3YEMbBIX CTUJIEH CIIEyeT OTMETUTD TpadoBbie Gasbl IaH-
HBIX, IOCTOMHCTBA KOTOPHIX SIPKO MPOSIBJSIOTCS TP 00paboTKe JAaHHBIX C
GOJIBIINM KOJMUECTBOM cBsizeil. [pachoBast 6aza COCTOUT U3 Y3JIOB U CBSI-
3eil Mesxay HuMu. Kak ¢ y3siaMu, Tak 1 cO CBA3IMU MOKHO aCCOIUMPOBATD
CBOCTBA — Mapbl KJIIOY-3HAYEHUE, — B KOTOPBIX XpaHATCA AaHHble. Vc-
TUHHAsE cuJia TpaoBbIX 6a3 MaHHBIX 3aKTI0YAETCA B BO3MOKHOCTH 06X0-
J1a y3JI0B, CJIE/Lys CBSI3SIM.

B riaBe 7 Mbl paccMoTpuM HarboJee MOMyISAPHYIO Ha cero/Hst Tpado-
ByI0 0a3y naHubIX — Neo4].

Neo4J

Onmnepartust, Ha KOTOPO#t Apyrre 6asbl JaHHBIX 4ACTO CIAOTCS, — 3TO 00-
XOJI IAHHBIX CO CCHUIKAMU Ha ceOst WK ¢ IPYTHUMHU CI0KHO YCTPOEHHBIMU
csi3siMu. MIMenHo 37ech focTonncTBa Neo4 ] nposBiisiorest Bo BeceM OJiec-
ke. [TpenmyiecTBo rpadoBoil 6a3bl JAHHBIX B TOM U COCTOUT, UTO obecIie-
YUBAETCST OBICTPBIN TIPOCMOTP Y3JIOB U CBSI3EH JJIs TOUCKA HYKHBIX JIaH-
HbIX. Takue 6a3bl YACTO UCTIONB3YIOTCS B COIUANBHBIX CETSX U 3aBOEBAJIU
[pU3HAHKE 3a CBOIO TMOKOCTD, KyJIbMUHALIMEN KOTOPOH CIIyKuT Neo4].

MHorocrtopoHHee xpaHeHue

Ha nmpakruke pasinusbie 6a3bl JaHHBIX YACTO UCIIOIB3YIOTCS B COUETa-
Hun. Bee ere HETPYIHO BCTPETUTD TPUTIOKEHIE, TIe TPUMEHSIETCS TOJIb-
ko pensmmonHas CYB/I, Ho co BpemeHeM Bce TOMyJsIpHee CTAaHOBSITCS
KOMOUHAIMK PasHbIX 6a3 JaHHBIX, B KOTOPHIX CUJIbHbBIE CTOPOHBI KasK 10
MO3BOJISIIOT CO3/aTh 9KOCUCTEMY, KOTOpasi OKasbIBaeTcsl 6ojiee MOIIHOM,
(byHKITMOHATTBHON W HAIEXKHOM, YeM CyMMa ee 9acTeil. ATy MPaKTUKY, Mo-
JIVIMBIINYIO HasBaHUe Muozocmopounee xpanenue (polyglot persistence)
MBI pPACCMOTPUM B TJ1aBe 9.



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

MBblI ceiiyac HaXoAUMCS B cepeinte KeMOPHIICKOro B3pbiBa pa3Ho00Opasust
CII0COO0B XPaHEHUST JIAHHBIX; TPYAHO MPEICKA3aTh, Kyja MONIET SBOJIO-
mug. Ho ecTb mocTaTounble OCHOBaHMS I0JIaraTh, 4YTO AOMUHUPOBAHUE
KaKo#-TO OAHOW cTpaTeruu (PEJSIMOHHON WM HET) MaJIOBEPOSITHO.
Cxopee, MbI CTaHEM CBUIETEJISIMU TTOSBICHUS PA3JUYHBIX BBICOKO CIIEIH-
AIM3UPOBAHHBIX (a3 JAHHBIX, KAKIasA U3 KOTOPBIX TPUCIOCcobIeHa K pe-
IIEHUIO 3324/ U3 HEKOTOPOU MeaM3UPOBAHHON IIPeAMEeTHO obgacTu
(xots1, KOHEUHO, Oy Iy T U niepecedenust). U eciu cefiuac umeroTcst paboune
MecTa, TpebyIonre KBaTuMUKaIUy B aIMUHUCTPUPOBAHUY PEJISTIUOHHBIX
6a3 JaHHbIX, TO B OyxyiieM Bce Oosble OyIeT CIpoC Ha CIELUATINCTOB 10
HEPEJIAIMOHHBIM CHCTEMAM.

bBasbl JaHHbBIX, KaK A3BIKK IPOrPAMMUPOBAHUS 1 OMOJNOTEKH, SBJIA-
I0TCSl MHCTPYMEHTapUEM, KOTOPBIM JI0JIKEH BJIaJIeTh 060N pazpaboTyuK.
Beskuil xopomuii MJIOTHUK OKEH 3HATD, YTO HAXOAUTCS B €ro Iogce
JUIs UHCTPYMEHTOB. VI HU OZIMH CTPOUTEJb HE MOXKET HAa/leATbCS CTaTh
npopabom, He Baajiest uHbopMaruein 06 UMEIIUXCst TEXHONOTUSX.

CuuraliiTe 3Ty KHUTY 3Kcipecc-KypcoM. [IpounTas ee, Bbl HayuuTech
KOJIOTUTh MOJIOTKOM, CBEPJIUTH OTBEPCTHS Jpefiblo, paboTaTh € TBO3-
Ne3a0UBHBIM MMUCTOJIETOM M B KOHI[E KOHI[OB CyMeeTe MOCTPOUTH HEUTO
Ky/na 6osiee cepbestoe, yeM ckBopeunuk. Hy a tenepb 6Ge3 maibHEHIIMX
MPEIUCIOBUN TIPUCTYIIUM K U3Y4YEHUIO HaIlleil mepBoil 06a3bl JIAHHBIX:
PostgreSQL.



FJIABA 2.
PostgreSQL

PostgreSQL — mos0TOK B Mupe 6a3 aHHbIX. Ee X0pOoIIio 3HAI0T, OHa JIeT-
KO JIOCTYTIHA, CTaGUJIbHA ¥ MTPU JTOJKHOM CTapaHUKM U YMEHUN CIIOCOOHA
peliaTh Ha YAWBJCHUE PasHOOOpasHble 3amaun. Heb3st pacCUuTHIBATH
CTaTh OTIBITHBIM CTPOUTEJIEM, HE OBJIA/IEB ATHM CaMBIM PAaCIPOCTPAaHEH-
HBIM UHCTPYMEHTOM.

PostgreSQL — pensiiiuoHHast crcTeMa yIpaBJieHUst 6a3aMu JaHHBIX,
TO €CTh OCHOBaHA HAa TEOPUH MHOKECTB, PEaJIN30BaHa B BUJIE JIByMEPHBIX
TabJINIL, T/Ie JAHHBIE XPAHSITCS 10 CTPOKAM, ¥ CTPOTO KOHTPOJUPYET THIThI
cros61oB. HecMOTpst Ha pacTyluii HHTEpeC K HOBBIM TEHAEHIIUAM B 06-
Jact 6a3 JAHHBIX, PEJISIIIMOHHBIN CTUJID SIBJISIETCS CAaMBIM TTOMYJISTPHBIM
11, BEPOSITHO, OCTAHETCSI TAKUM eTlfe JOBOJIBHO JOJITO.

ITpeob6aananue pessiiuorHbix CY B/l 06bsICHsIETCS HE TOJIBKO BCTPO-
€HHBIM B HUX OOIITUPHBIM HHCTPYMEHTapueM (TPUTTEPbI, XPAaHUMBbIE TIPO-
ey Pbl, Pa3BUThIE HHICKCH ), 6E30MaCHOCTbIO TaHHBIX (6J1arogapst CBOMC-
tBaM Tpausaknuonnoctu ACID!'), kosmdecTBOM crienuanucToB (MHOTHE
MPOTPAMMUCTBI TOBOPSAT W IyMaiOT B PEJSIUMOHHBIX TEPMHUHAX), HO U
rOKOCTHIO (hOPMYTUPOBAHUST 3aIPOCOB. B OT/IMUME OT HEKOTOPBIX APY-
I'MX XPaHWJIUI JaHHBIX, He TpeOyeTcs 3apaHee MIaHUPOBaTh, KaK OyayT
HCTOTB30BAThCS AaHHBIE. ECm pessimonHas cxeMa HOPMaJIN30BaHa, TO
MOSKHO TIPEBSIBISITH MPAKTHIECKU TPOU3BOJIbHBIE 3aTpockl. PostgreSQL
— TIPEKPACHBIN TIPUMEP CHCTEMBI C OTKPBITBIM UCXOHBIM KOJIOM, CJIEYIO-
mieit rpaguiusim PCYB/I.

2.1. MpounsHocurtce Post-greS-Q-L

PostgreSQL — camas crapas u npoBepennas BpemeneM CYB/l u3 Bcex
paccMarpuBaeMbix B 9ToN KHure. K HEN MPUIATAIOTCS TMOAKIIOYaeMbIe
MOJYJIN JIJIsT pa3bopa 3alpOCoOB Ha €CTECTBEHHOM SI3BIKE, JIJIST TIOCTPOe-
HHA MHOTOMEPHBIX MHAEKCOB, IJIA 3alIPOCOB K FGOI‘paq)I/I‘IeCKI/IM JTaHHbIM,

1 ArtomapHOCTb, HEIIPOTHBOPEUNBOCTD, H30JMPOBAHHOCTD, 0JITOBEYHOCTD. [Ipum. nepes.
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IS cO3MaHust COOCTBEHHBIX THITOB JAHHBIX W JIJIST MHOTOTO JApyToTo. B
Hell peaTM30BaHbl XUTPOYMHbBIE MEXaHU3MBI 00PabOTKY TPAH3aKIINH, OHA
TIO3BOJISIET TIMCATh XPAHUMBIE TIPOTIEYPHI HA JIECATKE SI3BIKOB U paboTa-
€T Ha caMbIX pa3HbIX nnaTdopmax. B PostgreSQL Berpoena moamepskka
Unicode, mocsieroBaTenbHOCTEH, HACTEOBAHUS TaOJIHII, TTOA3ATIPOCOB, a
peasuzainust SQL Tounee ciemyer cranmapty ANSI, yem Jrobast apyrast
u3 npezicTasaeHHbX Ha pbiHke. CYB/I siBisgercst ObICTPOIl U HalesKHOIA,
crmocobHa XpaHUTh TepabaiiThl JaAHHBIX U JOKa3ana paboTOCTOCOGHOCTD
B TaKUX BBICOKOHATPY)KEHHBIX MpoeKTax, kak Skype, dpanirysckas Ha-
IIMOHABHAS Kacca Mo BBITIATe MocoOuit MHOTOIETHBIM ceMbsiM (Caisse
Nationale d’Allocations Familiales — CNAF) u Dexnepaibroe yrpasie-
Hue Tpakaanckoi apuarun CIITA.

Y10 B UMeHn Tebe moem?

MpoekT PostgreSQL cyLiecTByeT B coBpemeHHoM BornioweHur ¢ 1995 roga, Ho
€ro KopHU ropasao rmy6xe. MepBoHayanbHO NPOEKT Obln HAMMCaH B YHUBEPCUTETE
Bepknu B Havyane 1970-x ronoB v Ha3biBascs Interactive Graphics Retrieval System
(avanorosas cuctema rpaduyeckoro nomcka), cokpatleHHo «Ingres». B 1980-x
rogax 6bina BbinyLLeHa yny4ylleHHas Bepcust post-Ingres, cokpatieHHo Postgres.
B 1993 rony Bepknun npekpatunn paboTy Hag MPOEeKTOM, HO ee NPOoA0IKUI0 CO06-
LLLECTBO, BbIMYCTVMB CUCTEMY C OTKPbITbIM MCXOAHBIM KogoM Postgres95. B 1996
rofy NpoekT 6bin nepenmMeHoBaH B PostgreSQL, 4To6bl NOAYEPKHYTH NOAAEPXKKY
HOBbIX BO3MOXHOCTel SQL 1 ¢ Tex nop Tak 1 Ha3blBaeTcs.

Yeranosuth PostgreSQL MOKHO pasHbIME CIIOCOOAMU — B 3aBUCHMOC-
TH OT OIepaluoHHoi cucreMbl’. IlToMumMo 6a30BOI cUCTEMbI, HAM IIOHA-
MOOSITCST CIIEIYIONIME JIOTIOJTHUTENbHbIE TAKETHI: tablefunc, dict xsyn,
fuzzystrmatch, pg_trgm U cube. IHCTPYKIUU 110 yCTaHOBKe IIPUBe/Ie-
HBI Ha caiiTe’,

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

$ createdb book
Cxema book 6y/:[eT KCIIOJIb30BATHCS JI0 KOHIA 9TO IJIaBbl. 3aT€M BbI-

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

S psgl book -c “SELECT ‘1’::cube;”

Eci 6yzer BbIIaHO coobineHue 06 ommbke, 0OpaTuTech K OHIalHO-
BOH JIOKyMEHTaIlUU.

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: OTHOWEHMS,
onepauuu CRUD un coegunHeHus

He paccuuTbiBast BCTPETUTH B BAC SKCIIEPTA MO PEJSIHOHHBIM (aszaM
JIAHHBIX, MBI BCE JK€ IIPE/IIoJaraeM, 4To ¢ OAHONU-APYroil 6a3oi BaM J[0BO-
JIJIOCH CTAJIKUBATHCS. BoJiee ueM BEPOSITHO, UTO 3Ta Gasa OblIa Pesisiu-
OHHOI. MbI HAUHEM C CO3/1aHNA 1 3aIllOJTHEHUA CXEMDbI. 3aT€M MBI ITO3Ha-
KOMUMCSI ¢ 3aI[POCAMU U, HAKOHEI[, 00CYINM aCIEKT, KOTOPBIN BBIAESIET
PEJISIITUOHHbIE Ha3bl TaHHBIX CPEU TPOUYKX: COETUHEHNE TabJIHIL.

Kak u 6osbiminHCTBO 6a3 JaHHBIX, 0 KOTOPHIX MbI OYZIeM TOBOPHUTb,
Postgres BKJIIOYaeT cepBep, BHIMOIHSIIONUN BCIO PaboTy, 1 KOMaHIHYIO
000/I0UKY, TIO3BOJISTIONIYI0 MOAKJIIOUUTHCS K cepBepy. 110 yMoJdaHuio
cepBep MPOCIYIIUBAET MOPT 3432, K KOTOPOMY MOKHO TIOAKTIOUUTHCS U3
000J10YKK psql.

S psgl book

PostgreSQL BBIBOAWT MPUTIAIIEHNE, COCTOSIIEE M3 UMEHU Oa3bl TaH-
HBIX, 32 KOTOPOH CJIeAyeT 3HAK PENTeTKH, eCJM BB paboTaeTe OT MMEHN
AIMUHICTPATOPA, WK 3HAK JOJITapa — €CJU OT MMEHU OOLIYHOTO MOJTh-
3oBatess. B 060109Ky BCTpoeHa camast JTydriiast JOKYMEHTAIHsT, KOTOPYIO
MOKHO TOJTYYUTh Ha KoHcon. HabpaBs \h, BbI TOJyYnTe HHGHOPMAIIHIO O
komaHzax SQL, a Habpas \? — HHGOPMAIIHIO O CIIeUMUIHBIX st psql
KOMaHIaX, HAUMHATONIXCST CO 3HaKa 00paTHOH Kocoit 4epThl. [TogpobHbie
cBe/leHUs O KOHKpeTHOH koManae SQL MOXKHO HOJyYUTD CJeLyIOMUM
06pasom:
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
MOOTMKE TO3HAKOMUTBCS C STUM WHCTPYMEHTOM. VIMEET CMBIC H3YYHTh
(MM OCBEXKWTH B MAMSATH) HECKOJIBKO HanboJee ymoTpeOUTETbHBIX KO-
MaH/l, HaupuMep SELECT Wju CREATE TABLE.
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Beepenue B SQL

B PostgreSQL ucnosb3yetcst mpunsaToe B SQL cormaiienne o Tom, 4TO
OTHOTIEHUS Ha3bIBAIOTCS TabaunamMu (TABLE), arpubyThl — CTOIOIAMHI
(COLUMN), a KopTesku — cTpokaMu (ROW). Mbl OyeM T0CIe0BaTebHO
NpUACPKUBATHCA ITON TEPMUHOJIOTHUH, XOTA B CHCHHaJIHBHpOBaHHOﬁ JIN-
TepaType MOKHO BCTPETHUTD M CTPOTHE MATEMATHYECKUE TEPMITHBL: OMHO-
wenust, ampubymuot, kopmegncu. JlomoTHATETbHBIE CBeleHNsT 00 ATUX MOHsI-
THSIX CM. Ha Bpe3ke «MareMaTudyecKue OTHOIIEHUS» .

PabGoTa ¢ Tabnuuamm

[punamnexa k pensiimonabiM CYDB/I, PostgreSQL wnysknaercs B
MpeBapUTENIbHOM ITPOEKTUPOBAHIY cXeMbl. CHaYaJIa CO3/I1aeTCsI CXEMa, a
3aTeM BBOJSTCS JJaHHBIE, COBMECTHMBIE C OIIPEIEIEHUEM CXEMBI.

Jl151 co3manms cxeMbl HeOOXOAUMO 3a/[aTh €€ UM U CIIUCOK CTOJIOIOB
¢ yKasaHUeM TUIIOB U HeoOs3aTe/IbHbIX OrpaHnyeHuii. B kax ol Tabuiie
JKeJIaTeIbHO TAKIKe 3aBECTH CTOJIGEL!, COMEePKAIIIil YHUKAIbHbBII MIeHTH-
GuKarop, KOTOPHIN MO3BOJISAET OTIUYUTD JTAHHYIO CTPOKY OT BCEX TIPOYUHUX.
ITOT UAEeHTU(PUKATOP HA3BIBAETCS IEPBUYHBIM KJII0YOM (PRIMARY KEY).
Komanmga SQL s cosmanust TabJUIbl countries BBINISIAT CIELYIO-
UM 00pasoM:

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

)
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Hosast Tabsuiia OyzeT comepskaTh HaGOP CTPOK, KasKaas U3 KOTOPBIX
NAEHTUPUIUPYETCA ABY3HAYHBIM KOJIOM, TIPUYEM BCE MMEHA YHUKAJIbHBL.
Ha oba cTomOua HamoXeHbl ozpanuuenus. Orpanndenne PRIMARY KEY
Ha cToJIOEI] country code 3allpelaeT MOSBJIEHUE OJANHAKOBBIX KOIOB
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CTpaH. B Ta6JII/IIIe MOJKET CYyIIECTBOBATb TOJIBKO OJHa CTPOKa C KOJOM us
1 TOJIBKO O/THa CTPOKa € KOJAOM gb. Amnanornanoe OTpaHNYCHNEC YHUKAJb-
HOCTHN HaJIara€TCda Ha CTOH6eH country_name,XOTH OH 1 HE ABJISACTCA
TEPBUYHBIM KJIIOYOM. Bcrasum B Ta6]II/IIIy 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’);

[TposepuM, Kak paboTaeT orpaHudyeHre yHuKaabHocTH. [TonbiTKa 10~
GaBUTH CTPOKY C MOBTOPSIONIUMCS 3HAYEHUEM B CTOJIOIE country name
HapyIIaeT OrpaHIYeHNEe YHUKAIbHOCTH, IOATOMY BCTABKA HE BBITIOJHSIET-
csi. VIMEHHO ¢ TIOMOII[BIO OTPaHIYEHUI PEJISIIMOHHbIE GA3bl TAaHHBIX — U
PostgreSQL B Tom yncie — rapaHTUPYIOT KOPPEKTHOCTD JAHHBIX.

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.

Yr1o06nl IIPOBEPUTD, T€ JIN CTPOKU ObLIM BCTaBJICHBL, MBI MOYKEM 1po4u-
TaTh UX C IIOMOIIbIO KOMaH/bl 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 Ha xaxoit kapTe BbI He Haiijere crpatbl Loompaland, mostomy sa-
BaiiTe yaanuM ee u3 Tabsuibl. UToObI yKa3aTh, KaKyl CTPOKY yIAJISATh,
MBI HCTIONBb3yeM (pasy WHERE. Cieayomas KOMaHaa yAaJIuT CTPOKY, B
KOTOpOﬁCTOﬂ6ﬂ1country_codeCOquKHTSHaquHell.

DELETE FROM countries
WHERE country_code = “11’;

Teneps, Koraa B TabJIKIIE countries OCTAINCH TOJBKO PEAIBHO CYIIEC-
TBYIOI[ME CTPaHbI, CO3AaAUM TabauIy cities. YToObI OBITH YBEPEHHBI-
MM, 9TO KOJ[ CTPAHbI country code B 000 BCTABJISIEMOIT CTPOKE TIPH-
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CYNHByeTBTa6HHHeCountries,HO6aBHNIKHquBOBCHOBOREFERENCE&
ITockombKy cTOMGEI country code CCHLTAETCS HA KJTIOY B IPYTO# Tabin-
1€, TaKO€ OTrPpaHNYCHNE HA3bIBACTCA OZPAHUUEHUEM BHEUWHEZ0 KITOUA.
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 onepauunsax CRUD

CRUD — 3T0 MHEMOHWMYeckas abbpeBraTypa AJig 3anoMUHAHUS OCHOBHbIX Orne-
pauuii paboTbl ¢ jaHHbIMU: Create, Read, Update, Delete (co3paHue, 4TeHne, 06-
HOBNEeHWe, yaaneHune). Bce onepauuun, Kpome BCTaBKM HOBbIX 3anucen (create),
MoauduKaummn CyLecTByIoWNX (update) n yoaneHus HEHYXHbIX (delete), — ckonb
Obl XTPOYMHbIMU HM ObININ COOTBETCTBYIOLLME 3aNPOChl — HA3bIBAIOTCS orlepaum-
amu yTeHus (read). mest B cBoeM pacnopsixeHun onepaummn CRUD, Bbl MoxeTe
[enartb C JaHHbIMU BCE YTO YrOAHO.

Ha 5T0T pa3 Mbl HAJIOKUJIM OTPAHUYEHUE HA CTOJIOEI name B TabJIuIle
cities, 3ampeTuB 3HaueHus NULL. Ha crouGerr postal code HAJIOKEHO
oTpaHHIYeHNe, TPOBEPSIOIIee, YTO CTPOKA He IycTa (<> 03HAYAET He pas-
no). Jlasee, TOCKOJIbKY TEPBUYHBIN K04 (PRIMARY KEY) YHHKAJIbHO
UACHTUPUITUPYET CTPOKY, MBI CO3/IAJIM COCTABHON KJIOU: country code
+ postal code. B couetanuu stu sBa noJisg (KO CTpaHbl U TTOYTOBBIN
WHJIEKC) OMPEENSIOT CTPOKY OJTHO3HAYHO.

Postgres pacrnosiaraet IMUPOKUM HaOOPOM THUIIOB JaHHBIX. Bbiliie BbI
BU/JICJIM TPY PA3HBIX TPEACTABJIEHUS CTPOK: text (CTPOKA MPOU3BOJIBHON
IUIMHBL), varchar (9) (CTpPOKa MepeMeHHON JIJIMHBI, He MTpeBbIITaonieil 9
CUMBOJIOB) U char (2) (CTPOKa, COCTOSIIAS POBHO M3 BYX CUMBOJIOB).
IToaroToBuB cxemy, MOMPOOYEM BCTABUTH CTPOKY, OMMCHIBAIOIILYIO TOPO/T
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 nosnyuunsiocs — u 9o npaBuiibio! IockobKy cTOIOEI] country
code cebltaercs (REFERENCES) Ha TabJIMIY countries, TO B9TOM Tabmie
NIOJKHA CYIIECTBOBATh CTPOKA C YKAa3aHHBIM 3HAYEHUWEM country code.
ITOT MeXaHU3M, Ha3bIBAEMbBII n0OOepICanuem CCbLIOUHOU UeJOCTHOCTIL,
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IPOMJLTIOCTPUPOBaH Ha puc. 1. OH rapanTUpyeT NpaBUIbHOCTD JAHHBIX.
CTOUT OTMETHTB, YTO NULL B CTOJIOIE cities.country code JOMyCKa-
eTcsl, TaK KaK KJII0YEBOE CJI0BO NULL 0603HAYaeT OTCYTCTBUE KAKOTO-TH60
3HaveHusa. YToOBI 3ampeTuTh NULL-CCBUIKH B CTOJONE country code,
HY’KHO OBIJIO GBI OTIPEIETUTD €TO CIEAYIONUM 06PasoM:

country code char(2) REFERENCES countries NOT NULL.

Teneps monpobyem Berasuth ropoz B CIITA:

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

INSERT 0 1

Jra oIrepanus 3aBepIINIach yCIIEIIHO. Ho 1o ommbke Mbl BBeJIU He-
MIpaBUJIbHOE 3HA4Y€HME B I10JI€ postal code. ITouToBBINI MHIEKC HopT-
JeHJa Ha CaMOM JieJie paBeH 97205. BMecTo TOro 4ToObI YAaJsTh 1 CHOBaA
BCTaBJIATDH CTPOKY, Mbl MOXKEM 0OHOBUTD €€ Ha MeCTe:

UPDATE cities

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

Wrak, mpr ipogiemorctpupoBanu Bee oneparuu CRUD — cospanwe,
uTeHre, OOHOBJIEHNE U YaJeHIe CTPOK TAOJIUIIBI — B IEHCTBUN.

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

Puc. 1. KnioyeBoe cnoBo REFERENCES rOBOpUT,
4TO 3HaAYEeHWe Nonsa B O4HOM Tabnuue O0MKHO coBnagaTh
C NEPBUYHbBIM KJIIOHOM KaKO-TO CTPOKN APYron TabnuLbl

YTeHue c coeguHeHnem

Bce 6a3bl JaHHbBIX, 0 KOTOPHIX MbI pacCKasKeM B 9TOM KHHre, Mojje-
pxuBatot onepaiuun CRUD. Ho urto Bbiiesisier pessiiuonnbie CYB/]
tuma PostgreSQL u3 obuiero psaga — Tak 5T0 BO3MOKHOCTb COEJUHATD
tabuipl 1pu dyrenHnyr. CoelMHEHNeM Ha3bIBAETCS OIllepalus, KOTOpast
[IPUHUMAET Ha BXOJIE ABe TaOMUIBI U, KOMOMHUPYSI UX OIPEAEIEHHBIM 00-
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Pa30oM, BO3Bpallla€T HOBYIO T3.6]II/IIIy. Yro-1O BpO/Zi€ COCTaBJIEHNA HOBBIX
CJIOB M3 CYIIECTBYIOIIUX B UTPE «CKPaOII».

HauGoJsee pacrpocTpaHeHHOIN SBJISIETCA ONEPalUsl GHYMPeHHezo CO-
eauHeHu;z. B HpOCTefIIHeM CJay4ae C IIOMOIIbIO KJII0YeBOro ¢jI0Ba ON 3a/1a-
I0OTCA IBa CTO]I6IIa (HO OJHOMY 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 Bo3BpallaeT OAHY TaOAUILY, B KOTOPOH IPUCYTCTBYIOT
3HaYCHUA BCEX CTO]I6HOB nus3 Ta6JII/IlIbI cities IJIIOC 3HAYEHUA CTO]I6HOB
13 TON CTPOKH Ta6]II/II_lbI countries, B KOTOpOfI 3Ha4YceHHnue country_name
TaKoOe Xe, KaK B COOTBeTCTByIOH.[efI CTPOKe Ta6JII/IHbI cities.

MoskHO Takke BBIITOJHUTH coeIluHeHuEe C Ta6ﬂHHefI TUIIA cities, B
KOTOpOfI HepBI/I‘{HbIﬁ KJIFOY COCTaBHOM. [[J'IH IIPOBEPKU COCTAaBHOTO COE/TN-
HEHUSI CO3JALUM ellle OAHY TabJIMILYy, B KOTOPOU OyAeT XPaHUThCS CIIICOK
MeCT TTPOBEICHUS MEPOTIPUATHUH.

Mecto ipoBefieHUS MEPOTIPUATHUS CYIIIeCTBYeT B KOHKPETHOU cmpate
Ha TEPPUTOPHUHN C KOHKPETHBIM 70UMOBbIM uHaEKCOM. HOSTOMy B COCTaB
BHEUWHeZ0 Kiroya NOJIKHbI BXOAUTH /[Ba CTOJ'I6]_[8., CCblJIaIOIMECs Ha 063.
cronbiia, 00pasyoIUX Nepeudtblll Koy TabIULEL cities. OrpannyeHne
MATCH FULL rapaHTHpPYyeT, 4To 00a 3HaUeHMsI CYILECTBYIOT 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
) ;

Cronbert venue id — IPUMep 4aCcTO BCTPEYAIOLIETOCS CII0c06a orpe-
JieJIeHUs TIePBUYHOTO KJII0Ya: aBTOMATUYECKU YBEJUIUBAIOIIUECS TIeJIbIe
uncia (1,2, 3, 4 ...). [luist 3ananus Takoro upeHTuduKaTopa ynorpebJsier-
Cs1 KJII0YeBOe CJI0BO SERTAL (B MySQL anajornysast KOHCTPYKITUs 0003-
HAvyaeTcs KJIUYEBBIM CJIOBOM AUTO INCREMENT).
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INSERT INTO venues (name, postal_code, country_code)
VALUES (‘Crystal Ballroom’, ‘97205", ‘us’);

MpbI He 3a/1aBa 3HaUEHNE venue 1d SABHO, HO TIPH CO3/IaHUU CTPOKU
OHO GBLTO CTeHEpUpPOBaHO. BepHemcs, oaHaKo, K COCTABHOMY COEIMHE-
Huto. [1yd coequHeHns TaOIUIbl venues ¢ TaOMUIEH cities HEOOXOMN-
MO 3a/1aTh 06a cToJI0Ia, 06Pa3YIONIMX COCTABHOM K04, YToObI MeHbIIe
HaOMpaTh, Mbl MOKEM HA3HAYMTH MMEHaM TaOJWIL TICEBIOHUMBI, yKa3aB
WX T0CJIe HACTOSINIUX UMEH C HeoOS3aTeJIbHBIM KJIYEBBIM CIOBOM AS
(HampuMep, venues v WIN venues AS V).

SELECT v.venue_id, v.name, cC.name

FROM venues v INNER JOIN cities c
ON v.postal_code=c.postal_code AND v.country_code=c.country_code;

1 | Crystal Ballroom | Portland

JlOIIOJIHUTEIBHO MOKHO IoTpeboBaTh, uToObl PostgreSQL Bephyiia
3HAYEHHUe CTOMOI@A TIOCIe BCTABKH, JUI 9TOTO HY)KHO T00aBUTh B KOHEI]
3amnpoca ¢ppa3y RETURNING.

INSERT INTO venues (name, postal_code, country_code)
VALUES (‘Voodoo Donuts’, ‘97205’, ‘us’) RETURNING venue_id;

id
2

Taknm O6p330M, MbI IIOJIy4aeM HOBO€ 3HaYeHUe venue id, HE BBIIOJI-
HSIST IOIOJTHUTETbHBIN 3alipoc.

BHewHue coeauHeHns

[Momumo BHYTpeHHUX coepnHeHuii, PostgreSQL ymeeT BBITOTHATH
enewnue coedunenus. IIpu TakoM crmoco6e I0JKHBI GBITH BO3BPAIIIEHBI BCE
CTPOKU OJTHO TAOJIUIIBI, IaXKe €CIU UM HET COOTBETCTBUS B IPYTOM.

[IpousmocTpupoBaTh 9TO MpOIe BCETO HA TPUMEpeE, HO I 3TOTO
HaM TPUAETCS CO3[aTh HOBYIO Tabuuily events. OcraBiisieM 9TO BaM B
KauecTBe ympaxkuenus. Tabiauia events MOMKHA COIEPKATD CAEMYIONTIE
CTOJIOITBL: TIEJIOUMCJIEHHBIN TTOC/IE[OBATEbHBIN (SERTAL ) MIEHTH(MUKATOD
MEPONpUATHS event id, Ha3BaHUE title, BpeMs Havaja starts U BpeMs
OKOHYaHUS ends (TUTIA timestamp) v NACHTUDUKATOP MeCTa TPOBEAECHUS
venue id (BHEIIHWI KJIOY, CChLIAtONMUiCS Ha Tabmuiy venues). Ha
nuarpaMme cxeMbl (puc. 2) u306pakeHbl BCE CO3IaHHbIE K 9TOMY MOMEHTY
TaOJIUIBL.
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cities
*postal_code
*country_code

countries
*country_code has f
country_name

name
contains
events venues
*event_id "venue_id
tite name
starts =0— hosts —Q street_address
type
ends
venue id postal_code
= country_code

Puc. 2. lnarpamma CyLHOCTb-CBS3b

CosmaB Tabiuily events, BCTABUM B Hee CTPOKM (BpeMEHHbBIE METKH
3aIUCHIBAIOTCS B BUjie cTpoK Buza 2012-02-15 17:30), onuceiBaioniue jaBa
IpasiHuKa 1 codpanue Kiyoa.

Title | starts | ends | venue_id | event_id

LARP Club | 2012-02-15 17:30:00 | 2012-02-15 19:30:00 | 2
April Fools Day | 2012-04-01 00:00:00 | 2012-04-01 23:59:00 |
Christmas Day | 2012-12-25 00:00:00 | 2012-12-25 23:59:00 |

CnHavamia HaHHIHeMiBBHpOC,KOTOpbﬁiBOSBp&HHKH‘HaSBaHHE MepoII-
PUATHUA 1 MECTa €ro MmpoBeAeHNA C TOMOIIbIO BHYTPEHHETO COEANHEHUA
(CHOBO INNER B INNER JOIBIHCO6HSaTeﬂbHO,HOQTONQ’OHyCTHNIeFO)
SELECT e.title, v.name

FROM events e JOIN venues Vv
ON e.venue_id = v.venue_id;

LARP Club | Voodoo Donuts

INNER JOIN BO3BpallaeT TOJbKO T€ CTPOKH, ons KOmopuvlx 3HAUEHUS
UnOﬂéuO@ COBnaaaKﬂn.I]OCKOﬂbe B Ta6HHHe venues HE CYHIECTBYET
CTPOK, B KOTOPBIX CTOJI66LI venue id COJAEPXXHUT NULL, TO iB€ CTPOKH, B
KOTOPBIX events.venue id paBHO NULL, HU Ha YTO He CCbLJIAIOTCA. Yro-
ObI TMOJIYYUTb BCE€ MEPOIIPUATUA, [aKe Te, MJId KOTOPBIX MECTO IIpOBeE-
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IeHUsI HEU3BECTHO, HY’KHO BOCIIOJIB30BATHCS OMEPATOPOM LEFT OUTER
JOIN (ero MOKHO COKPATHUTh /10 LEFT JOIN).

SELECT e.title, v.name
FROM events e LEFT JOIN venues v
ON e.venue_id = v.venue_id;

LARP Club |
April Fools Day |
Christmas Day |

Voodoo Donuts

Y1o66r HA060POT TOAYIUTH BCE MECTA TPOBEAEHUST U TOJBKO COOT-
BETCTBYIOIIHE UM MEPOTIPHUATHSI, CIELYET BOCIIOIb30BaThCsI OIIEPATOPOM
RIGHT JOIN. Hakowelr, cyiiecTByeT Tak:ke orepartop FULL JOIN — 00b-
efuHeHre LEFT U RIGHT; OH BO3BPAIIaeT BCe CTPOKU U3 00eux TabJiuil BHe
3aBUCHUMOCTH OT TOTO, ECTh COOTBETCTBUE MEXK/Y CTOJIOIIAME UTH HET.

BbICTPbLIN NOUCK C NPUMEHEHUEM UHAEKCOB

Bricrpoaeiicteie PostgreSQL (niroboiiapyroit PCYB/I) obecieunsaercst
3 GhEKTUBHBIM MEXaHU3MOM YTIPaBJIEHUs GJIOKAMU JaHHBIX, KOTOPBII
TI03BOJISIET COKPATUThKOJNYECTBOOTIEPATN I YTEHUS ANCKA, OT TUMI3AITHe
3armpocoB M APyruMu npuemaMu. Ho MX BO3MOKHOCTH IO YCKOPEHUIO
M3BJIEYEHUS TAHHBIX BCE JKe OTpaHnYeHbl. UT0ObI BRIGPATD MEPOTIPHSITHE
Christmas Day 13 TabIWIBI events, AJITOPUTM TOJIKEH TIPOCMOTPETH BCe
CTPOKY ¥ HAWTH Te, UTO YIOBAETBOPSIOT YCIOBUSAM 3ampoca. bes undexca
MPUIIIOCH OBl TPOYUTATH C MCKA KAKAYIO CTPOKY, WHade OBLIO ObI
HEBO3MOJKHO TIOHSTH, BO3BPAIIATh €€ WM HeT. ITO WLTIOCTPUPYETCS Ha
cJIeIyIoleM puMepe.

cooTBeTcTByeT “Christmas Day”? Her. =+ LARP Club | 2 1
cooTBeTcTByeT “Christmas Day”? Her. =% April Fools Day | | 2
coorBeTcTBYyeT “Christmas Day”? Ja. == Christmas Day | | 3

IlHﬂeKC — 9TO ClieninaJbHasd CTPYKTypa JaHHbIX, KOTOPas 1MO03BOJIAET
n36exKaTh MOJIHOTO CKaHUPOBaHUA T3.6JII/IIII)I ITpU BBITIOJTHEHWH 3allpoca.
BOSMOXGHL BbI O6paTHHH BHUMaHME, 4YTO IIPpWU BBIIIOJTHEHHWUN KOMAaH/bI
CREATE TABLEHeqaﬂkﬂCHCOO6ﬂwHHeBHﬂw

CREATE TABLE / PRIMARY KEY will create implicit index “events_pkey” \
for table “events”

PostgreSQL aBTromMaTnyecku co3faeT MHAEKC MO TEPBUYHOMY KJIIO-
qy; ero KJIOYOM SIBJISIETCS 3HAYeHUe MEePBUYHOTO KJI0Ya, a 3HAYEHU-
eM — yKazaTeJb Ha CTPOKY Ha IUCKe, KaK TIOKa3aHO HAa PUCYHKe HUXKe.
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Jlpyroii crocob TPUHYUTETBHO CO3/IaTh UH/EKC TI0 CTOJOIY TaOJUIL —
BOCIIOJIb30BAThCS KJIOUEBBIM CJIOBOM UNIQUE.

SELECT * FROM events WHERE event_id = 2;

Xaw-nHaekc "events.id" Tabnuua "events"

1 ——P LARP Club | 2| 1
2 =——P April Fools Day | \ 2
3 —P» Christmas Day | | 3

MOKHO ¥ IBHO JOOABHUTD XeIl-UHAEKC C IIOMOIbI0 KOMaH/bl CREATE
INDEX; OTMETHM, UTO B XeIlI-UHAEKCE BCE 3HAUEHUS JOJIKHbBI ObITh YHU-
KaJIbHBI (KaK B Xel-TabJInIe UK CJIOBape).

CREATE INDEX events_title
ON events USING hash (title);

Ecit TpebyeTcst cpaBHUBATH CTOJOIBI ¢ TIOMOIIBIO OTIEPATOPOB MEHbB-
1ire,/GoJIbIle /PaBHO, TO XeII-WHAEKCA HEJOCTaTOuHO, Heobxoanma Gosiee
rubKas cTpykrypa — B-zmepeso (eM. puc. 3). PaccMoTpuM 3ampoc ijist 1mo-
MCKa BCeX MEPOTIPUSTHH € IATON IPOBeNieHUs He panee 1 anpens.

SELECT *

FROM events
WHERE starts >= ‘2012-04-01";

Jluist Takoro 3ampoca HaeajbHON CTPYKTYPOU JAHHBIX SIBJISIETCS Jepe-
BO. UTo06bI I10CTPOUTH B-1€peBo 110 cTONOIY starts, BHIIOJHIM CJIeAYIO-
IY10 KOMaH/Y:

CREATE INDEX events_starts

ON events USING btree (starts);

Tenepb NpU BBINOJHEHUU 3a1Ipoca 1O AUANA30Hy AaT MOKHO Oyjaer
ob6ofiTich 6e3 TMOJHOTO CKaHUpOBaHus Tabuibl. Eciau Tpebyercs mpo-
CMOTPETh MUJUIHOHBI WJIM MUJITHAPBI CTPOK, TO pasHUIla OyAeT OYeHb
3aMeTHa.

MBI MOKEM TTOCMOTPETD Ha Pe3yJIbTaT CBOeH paboThl, BHIBEAS CIIUCOK
BCEX OIPEENEHHBIX B CXEME NHJEKCOB:

book=# \di

Ciegyer OTMETUTD, YTO [IPU UCIIOJIb30BAaHUU OIpaHUYEHUs FOREIGN
KEY PostgreSQL aBroMartuyecku co3/aeT HHAEKC 10 yKa3aHHOMY B



Oexb 1: otHoweHus, onepaupmn CRUD u coeppHenms I.--

HeM crosbiy (unm cronbiiam). Jaske eciu BaM He HPaBATCS OTpaHnye-
HYsT 6a3bl JaHHBIX (1a-71a, 9TO B BaIll a/[pec, pa3paboTINKK Ha maaThop-
Mme Ruby on Rails), cosnaBath MHAEKCHI 110 CTOAOIAM, YYACTBYIOUIMM B
OTIEPAIUSIX COeTNHEHNS, TI0IE3HO, TaK KaK 9TO YBEJNYNBAET CKOPOCTH UX
BBITIOTHEHSI.

SELECT * FROM some_table ~ WHERE some_number >=2108900;
CkaHVpoBaHue nHaekca
1

1
NHpekc +

|
2

T / \ ! X

)
\\ \\ ~
:
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N N
N N ~
N ~ ~

3 4
TaGnmu\a\ \‘\:\\\\ ‘/ /

(1 | April Fools Day | ) (2 | Book Signing | ... ) (3 | Christmas Day | ) . (2108900 | Candy FestD (2108901 | Root Canal)
A

¢

1' 2 3 2108900 2108901
T v '

— CkaHupoBaHue Tabnuubl =

Puc. 3. lHgekc Tuna B-aepeBo MOXeT MCNonb30BaTbCs
A9 BbINOAIHEHNS 3aNPOCOB MO AnanasoHy

deHb 1: ntorn

CETOZIHH MBI ITPOTIJIN HeMaJIbIi IIyTh 1 BBEJ/IN I.Ie.HbeI pAL TEPMHUHOB. Ha-
IIOMHUM HX.

TepMmuH OnpepeneHue

Cron6eu MHOXeCTBO 3Ha4YeHUI oNpeaeneHHoro Tuna; nHoraa
Ha3bIBAETCHA TAKXe arprubyToMm

Crpoka O6beKT, cocToAWwMIN U3 Habopa 3Ha4YeHul cToNbLOB;
MHOrAa Ha3blBaeTCs Takke KopTexem
MHOXeCTBO CTPOK C OAMHAKOBLIMU CTONBLAMN; Horaa

Tabnuua P A . ’ p‘

Ha3blBAETCHA TaKXe OTHOLUEeHNEeM

YHuKanbHOEe 3HaYeHne, onpeaensaolee KOHKPETHYIO
CTPOKY

CRUD Create, Read, Update, Delete

MepBUYHbBIN KN4
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TepmuH OnpepeneHune

SAL

CTpyKTypmMpOBaHHbI 93bik 3anpocoB (Structured Query
Language), nuHrea paHka pensiumoHHbIX 623 AaHHbIX

CoeauHeHne

KoMbuHupoBaHue AByx TabnuL, ¢ nosly4eHNeM OaHOMN
NMyTeM COMOCTaBJ/IeHNst CTONOLIOB

JleBoe

Cnoco6 KoMOGUHMPOBaHUS ABYX TabnnL, C Noy4eHUeEM
OLHOW, NPW KOTOPOM CTPOKW U3 NEeBOM TabnunLbl BKITIO-
YaloTCs, AaXe eC/iM UM HET COOTBETCTBUS B NPABOW;

coeanHeHune npw 3TOM BMECTO 3HAYEHWNI TEX cTONn6LO0B npasomn

Tabnuupl, KOTOPbIM HE HAgEeHO COOTBETCTBUE, BO3-
BpawaeTca NULL

CTpyKTypa AaHHbIX, NpeaHasHavYeHHas A ontuMmaa-

NHpexc UMM BbIBOPKM MO 3Ha4YEHUIM onpeaeneHHoro Habopa

cTtonbuos

Xopowwun cTaHAAaPTHbBIN MHOEKC; 3HAYEHUS XPaHATCS

B-nepeso B c6anaHcMpoBaHHOM Aepese; 00/1aaaeT BbICOKOW

r’MOKOCTLIO

Bor y:ke COPOK JieT Kak peisiiiuoHHble 0a3bl JAHHBIX /e GaKTO SIBJIsI-
I0TCsI CTPaTerueil yIpasJieHust TaHHBIMA — MHOTHE M3 HAC HAYWHAJIK CBOIO
Kapbepy B Cepe/liiHe 9TOTO Tepuojia. Mbl MO3HAKOMUIUCH C HEKOTOPBIMU
KJIIOUEBBIMU TOHSATUSIMU PEJIIIIMOHHON MO Ha IIPUMepe IIPOCTHIX
SQL-3anpocos. 3aBTpa Mbl 060TaTUM CBOM 3HAHUSL.

denb 1: gomawuHee 3agaHune

NHdopMaLMOHHBIA MOUCK

1. Tlocrassre B Opaysepe 3akianxku Ha FAQ u mokymeHTsl 110 Post-
greSQL.
2. Pasbepurech ¢ TeM, UYTO BHIBOAUTCSI HA KOHCOJIb [IPU 33JIaHUH B KO-
MaHzAHOM cTpoke ¢uaros \? u \h.
3. Haiigure B tokymenTaiuu, yto o3navyaetr vacte MATCH FULL B
onpeznenennu BHenHero kiaoya FOREIGN KEY.
3apauv
1. Boibepure uztabsmie pg_class Bce TaOMUIIBI, KOTOPbIE MBI CO3/1AJTH
(4 TOJBKO UX).
2. HamnwummuTe 3anpoc /7151 TOMCKA HA3BAHUSI CTPAHbI, COOTBETCTBYIO-
teii meporpusituio LARP Club.
3. Vsmenute tabiuily venues, 7o0aBuB B Hee OyJIieBCKMil crosber]

active co 3HaueHueM 1o ymosdanuio TRUE.
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2.3. leHb 2: 0os1ee CNOXHble
3anpochbl, Koa v npaBuna

qupa MbI BU/I€IN, KaK OIIPEIEJUTh CXEMY, HAIIOJITHUTDL €€ JaHHbIMU, 06-
HOBJIATDH U YJAJATH CTPOKU W BBITIOJHATDH ITIPOCTBIC OII€palluyl YTEHU .
Cerogust Mbl Gojiee TIIyOOKO paccMOTpUM OeCcKOHeYHoe pasHooOpasue
c11oco6oB 3arpoca JaHHbIX B PostgreSQL. Mbl okaskeM, KaK TPYIIIIPO-
BaTh MOXOKME 3HAYEHUST, KAK BBITIOJHITh KOJI HA CEPBEPE U KaK CO3/1aBaTh
CIIelUaIM3UPOBaHHbIe HHTEPMENCHI ¢ TIOMOILBIO npedcmasienuii U npa-
6uji. VI 3aKOHUYMM JIeHb, TIPOJIEMOHCTPUPOBAB UCIIOJIb30BAHUE OJIHOTO U3
JIOTIOJTHUTENILHBIX TakeToB PostgreSQL, KOTOPbIi TO3BOJISIET TOCTABUTD
TabJIMIIBI C HOT Ha TOJIOBY.

ArperartHbie pyHKUNN

ArperaTHBIM 3ampoc TPYNIUPYET Pe3yJbTaThl, U3BJCUEHHbIC U3 He-
CKOJIBKUX CTPOK, TI0 HEKOTOPOMY 00IIeMY KPUTEPHUI0. ITO MOKET OBITh,
HATPUMEp, TPOCTOH TOACYET YHUCTA CTPOK B TabJIUIE MU BHIUUCICHITE
CPEeHETO 3HAYECHUSI HEKOTOPOTO YHUCJIOBOTO CTOJONA. ITO MOIIHBIE
cpexactBa SQL, MCMOMb30BaHe KOTOPBIX CIIOCOGHO JOCTABUTH HEMAJIO
YZOBOJBCTBUS.

MBI TIO9KCIIEPIMEHTHUPYEM ¢ HEKOTOPBIMU arperaTHBIMU (DYHKITUSIMU,
HO CHayaJjia 00aBUM B Hallly 6a3y elile HeMHOTO JIaHHBIX. BeTaBbTe CBOIO
cTpaHy B TabJIMILy countries, CBOW TOPO/ B TAOJINILY cities 1 CBOU afpec
B KauecTBe ajipeca MPOBeleHUsT MEPOTIPUSTHS (MBI TIPOCTO BBETTH CTPOKY
My Place). 3atem 106aBbre HECKOJBKO 3amucell B TAOJHUILY events.

HebombImoit coBeT: BMECTO TOTO YTOGBI 3a/1aBaTh 3HAYEHNE venue id
STBHO, MOJKHO BEPHYTB €T0 B KaUeCTBe Pe3yJibrara mojsamnpoca — Tak Oy-
net ToHsTHee yesoBeky. Hampumep, eciim Moby mnaet xoutept B8 Crystal
Ballroom, To venue_id MOKHO 33/IaTh TaK:
INSERT INTO events (title, starts, ends, venue_id)

VALUES (‘Moby’, 2012-02-06 21:00’, ‘2012-02-06 23:00", (

SELECT venue_id

FROM venues

WHERE name = ‘Crystal Ballroom’

)

)i

Bcrassre B Tabamily events ciemytorine ganubie (B PostgreSQL
s BBoga ctpoku Valentine’s Day onvH anoctpod 3aMeHSeTCsT ABYMS,
Hanpumep, Heaven’s Gate):
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Wedding | 2012-02-26 21:00:00
Dinner with Mom | 2012-02-26 18:00:00
Valentine’s Day | 2012-02-14 00:00:00

2012-02-26 23:00:00 Voodoo Donuts
2012-02-26 20:30:00 | My Place
2012-02-14 23:59:00 |

[ToaroToBUB 1aHHbBIE, BBIITOJHUM HECKOJbKO arperaTHBIX 3allPOCOB.
Camas mpocTas arperatHast GyHKINS — count () — BPSIZ JIM HY>KIAETCS
B MOSICHEHMSTX. 3aIMPOCHUB, CKOJIBKO Ha3BaHUH cofiepskat cyioBo Day (1ipn-
MeYaHue: 3HaK $ ynoTpelb/isieTcss Kak MeTACUMBOJT B 3alIPOCax ¢ OIepaTo-
POM LIKE), MBI TIOJYUYUM 3.

SELECT count (title)

FROM events
WHERE title LIKE ‘%Day%’;

YT06bI IOJIyYUTh CAMOE PAHHEE BpeMsl Hayasla U cCaMoe [03/(Hee BpeMsl
okoHuaHust MeponpuaTuii B 3aje Crystal Ballroom, HyskHO BOCHOJIB30-
BaTbCs PYHKIMAMU min () (BO3BpalllaeT HAUMEHbIIlee 3HAUEeHNE) U max ()
(Bo3Bpalaer HanbOJIbIIee 3HAYEHUE).

SELECT min(starts), max(ends)
FROM events INNER JOIN venues

ON events.venue_id = venues.venue_id
WHERE venues.name = ‘Crystal Ballroom’;

2012-02-06 21:00:00 | 2012-02-06 23:00:00

ArperartHbie QyHKIMU OJIE3HBI, HO caMU 110 cebe orpaHudeHbl. YToOb!
IoAcYyuTaTb 4ncCJIO MepOHpI/IHTI/IfI B KaKIOM MeCTe IIPpOBe/IeHNA, MOKHO
ObLJIO OBbI, KOHEYHO, HAINCATh 3aIPOCHI JIJIST KAXKJ0T0 HAeHTU(UKATOPA
MecTa IIPpOBeJICHU A
SELECT count
SELECT count

SELECT count
SELECT count

FROM events WHERE venue_id = 1;
FROM events WHERE venue_id = 2;
FROM events WHERE venue_id = 3;
FROM events WHERE venue_id IS NULL;

Ho, cornacurech, 9T0 CTaHOBUTCSI yTOMUTETBHO (U JIasKe BPSIJL JIK BO3-
MOJKHO), KOT7[a KOJIMYECTBO CTPOK pacTeT. Ha moMoIb MpUXoIuT KOMaH-
Jla GROUP BY.

MNpynnupoBka

(Dpaza GROUP BY MO3BOJISIET OJJHIM MAaXOM BBITIOJTHUTD BCE TIPUBEIEH-
HbIE BbITIIe 3arpochl. C ee MOMONIBIO BbI pocuTe Postgres crpynmupoBath
CTPOKH, a 3aTeM TPUMEHUTD K OT/EIbHBIM IPYTITIaM Ty WU UHYIO arperar-
Hy10 (pyHKIHIO (Hampumep, count () ).
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SELECT venue_id, count (*)
FROM events
GROUP BY venue_id;

venue_id

CoBceM HemI0xXo, Ho MOXKHO JI OT(UIBTPOBATD HTOT CIMCOK IO 3HAa-
yeHUsIM QYHKIIMH count () ? A kak ke! B mape ¢ ¢pa3oit GROUP BY ujet
KJTIOYEBOE CJIOBO HAVING, KOTOpPOe paboTaeT, Kak WHERE, HO TIPUMEHSIETCST
71T (GUIIBTPAITIU PEe3yIBTaTOB arperaTHBIX (DYHKIWH (WHERE JIJIST 9TOM
11eJTA He TOJIUTCS ).

B caenyroniem 3ampoce otbuparorcs HanboJiee TOIYIsipHbIE MeCTa
MTPOBENIEHUST — T€, KOTOPBIM COOTBETCTBYET BA WU H0OJIee MEPOTIPHUSITHIL:
SELECT venue_id
FROM events

GROUP BY venue_id
HAVING count (*) >= 2 AND venue_id IS NOT NULL;

venue_id | count
__________ e

2 | 2

MOo3KHO MCTI0JIb30BaTh GROUP BY B0oOIIe 6e3 arperaTHbixX (hyHKIHIA.
Eci Hamucarb SELECT. . .FROM. . .GROUP BY uMs 001020 cmoabud, TO
Gy/tyT BO3BpAIIEHbI BCE YHUKAJIbHBIE 3HAYECHUS B 9TOM CTOJIOIIE.

SELECT venue_id FROM events GROUP BY venue_id;

IMomo6Hast TPYNIUPOBKA BCTPEYAETCST HACTOJIBKO 4acTo, uTo B SQL
1151 Hee TIPeLyCMOTPEHO CIellMalbHOe KJII0YeBoe CJI0BO DISTINCT.

SELECT DISTINCT venue_id FROM events;

PeSy.TIbTaTI)I 0boux 3aIIPOCOB OJMHAKOBBLI.
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OKOHHbIe PYyHKLNN

Eci BaM J0BOAMIOCH pabOTaTh HAJl TPOU3BOICTBEHHBIM MTPOEKTOM, B
KOTOPOM KCIIOJIb30BAJIACH PENISTIHOHHAsE 6a3a JAHHBIX, TO C arPeraTHBIMU
3aITPOCaMU BBI, CKOPEEe BCETO, 3HAKOMBL. DTO TUMTUYHBIN 1711 SQL Mexa-
Hu3M. C IpyTroii CTOPOHBI, OKOHHble PYHKUUYU TATIEKO HE TaK PACIpoCTpa-
nenbl (PostgreSQL — ogna 3 Hemaorux CYB/] ¢ OTKPBITHIM UCXOHBIM
KOJIOM, B KOTOPOI OHU PEaTM30BAHbI).

OxonHble (hyHKIIUY TOXOKU HA 3ATTPOCHI ¢ GROUP BY B TOM CMBICJIE,
YTO MO3BOJISIIOT TPUMEHSITh arperaTHble MYHKIUU K HECKOJIBKUM CTPO-
xam. Pazsiune ke B TOM, YTO OHU TIO3BOJISTIOT MCITOJIB30BATH BCTPOEHHbIE
arperaTHbie (DYHKIMHY, He TPeOyst, YTOOBI KayKI0€ MMoJIe BKII0YATIOCh TOJIh-
KO B O/IHY CTPOKY CTPYTIITMPOBAHHOTO PE3yJIbTaTa.

IMombiTKa BBEIOPATH B CIIEAYIOIIEM 3aTPOCEe CTOMOEI] t it le, HE TPYIIITHU-
Py TI0 HEMY, IOJKHA TIPUBECTH K OTITHOKE:

SELECT title, venue_id, count (*)
FROM events
GROUP BY venue_id;

ERROR: column “events.title” must appear in the GROUP BY clause or \
be used in an aggregate function

MbI 10ACYUTBIBaEM CTPOKU € OJMHAKOBLIM 3HAaYE€HUEM venue id, HO
y Meponpusituii ¢ HasBanusimu (title) LARP Club u Wedding snauenue
venue_id OfIHO U TO Ke. Postgres He 3HaeT, kakoe U3 HUX 0TOOPAKATD.

Ecau GROUP BY Bo3Bpalmaet 1o OfHON 3aMICH Ha KaXKI0e TPYIIupye-
MOe 3HaYeHHe, TO OKOHHAS (DYHKITUS MOXKET BEPHYTh HECKOIBKO 3aIuceit
I71s1 Kaxkaou cTpokn. HarssiiHo aTo mpenctaBsieHo Ha puc. 4. Pacemorpum
pUMep, AEMOHCTPUPYIOIINH, JIST 4€r0 MOTYT OBITh MOJIE3HBI OKOHHBIE
(yHKIIH.

OxonHas (GYHKIUS BO3BpAIAET BCE YAOBJIETBOPSIONINE 3aIpocy
CTPOKH, PETLIUIIUPYS PE3YIBTAThl arperaTHIX (PYHKITUT.

SELECT title, count(*) OVER (PARTITION BY venue_id) FROM events;

Mpbi ipesiounTaeM paccMaTprBaTh (hpady PARTITION BY Kak OMU3KHit
aHaJIOT GROUP BY, HO TOJIBKO BMECTO IPYIIITIPOBKH PE3YJIBTATOB TI0 CTOJI-
611aM, yKa3aHHBIM B SELECT BHE arperaTHbiX (DyHKIMH (4TO TPUBOIUT K
YMEHBIIEHUIO 0OIIIETO KOJMYECTBA CTPOK B PE3YIBETUPYIONIEM MHOJKECTBE)
OHA BO3BPAIIAET PE3YIbTaThl BEIYMCAEHUS arPeTaTHbIX (DYHKINH, KaK JIi0-
6oe apyroe 1oJe (TO eCTh BHIYKMCIECHUE TIPOM3BOUTCS, HO PE3YJIBTAT CUH-
TaeTcs IPOCTO elle oAHUM aTpubyToMm). B tepmutosorun SQL okoHHas
(OYHKIMST BO3BpAIAeT Pe3yJIBTAThl IPUMEHEHUST arperaTHoi (DYHKIUH K
pasdeny (OVER PARTITION) Pe3yJIBTHPYIONIETO MHOKECTBA.
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SELECT venue_id, count(*) SELECT venue_id, count(*®)
OVER (PARTITION BY venue_id) FROM events

FROM events GROUP BY venue_id

ORDER BY venue_id; ORDER BY venue_id;
venue_id | count venue_id | count

__________ fomm I

 S—
\J
[y

\ I J

Puc. 4. OkoHHasa GpyHKUMA He CBEpPTLIBaeT pesynbTaThl,
npuHagnexatime ogHow rpynne

TpaH3akunn

TpaH3akIK1 — 3TO OCHOBA HEMTPOTHBOPEYUBOCTH B PEJISIIIMOHHBIX Hazax
INaHHBIX. Bce unu nuuezo — BOT NeBU3 TpaH3aKUuil. TpaH3aKIMsa TapaHTH-
PYeT BBITIOIHEHME BCEX KOMaH/I, BXOJANIMX B rpyminy. Eciu xoTst 661 oHa
3aBepINaeTcs ¢ OMUOKOM, TO BCe KOMAH/IbI OTKATBIBAIOTCS, KakK GY/ITO OHI
BOOOIIIE He BBIMOJHSINCH.

B PostgreSQL tpansakiuu obaanaior ceoiicrsamu ACID, To ecTb gB-
JITIOTCST aTOMAPHBIME (JIMGO YCIIENIHO BBIMOJIHEHBI BCE OTEPAIMH, JTUO0
He BBIIIOJIHEHA HU OJ[HA), HEIIPOTUBOPEYNBBIMU (IAaHHbBIE BCET[A HAXOST-
Cs1 B KODPEKTHOM COCTOSTHUM — IIPOTUBOPEYUBbIE COCTOSIHUSI HE BUIHBI),
W30JIMPOBaHHBIMU (O7HA TPAH3AKIIUSA He BJAMSET Ha paboTy APYTroil) u
NOJITOBEYHBIMU (Pe3yJIbTaThl 3aUKCUPOBAHHON TPaH3aKIUU COXPaHsS-
I0TCSI [IaKe I0CJie aBapUUHOTO OTKasa cepBepa). OTMETUM, 4TO CJIOBO
consistency B ab6pesuarypax ACID u CAP* (em. npusoxenue 2 «Teopema
CAP») o3HauaeT pa3Hble BEIIIH.

JIo6y10 TPaH3aKIHIO MOKHO 3aKJII0YHUTH B 610K BEGIN TRANSACTION.
Yro6bl yOeauThCst B aTOMApPHOCTH, OTMEHUM TPAH3aKI[MIO KOMAH/OI
ROLLBACK.

4 Consistency, Availability, partition Tolerance (corsacoBaHHOCTb, TOCTYITHOCTb, YCTOli-
YUBOCTb K IIOTepe CBA3HOCTH). [Ipum. nepes.
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HesiBHble TpaH3akuun

Bce koMaHbl, KOTOPbIX Mbl 0 CUX MOP BbIMOJIHANMN B psql, ObIM YacTblo HESB-
HoW TpaH3akuun. Ecnn, HanpuMep, 6bIS10 HAYaTo BhINOHEHME KOMaHObl DELETE
FROM account WHERE total < 20;, ¥ 6a3aaHHbIX, HE JOBEPLUUB yaaNeHne
[0 KOHLA, «FPOXHYNach», TO Bbl HE OCTAHETECH C HAMOJIOBUHY CTEPTOM TABNNLEN.
Mocne nepesanycka cepeepa koMaHaa OyaeT oTkaveHa.

BEGIN TRANSACTION;
DELETE FROM events;

ROLLBACK;

SELECT * FROM events;

Bce meponipusitust octanuch Ha MecTte. TpaH3aKIIUU 1OJIE3HBI, KOTIA
MOIU(UIUPYIOTCS [Be MK OoJjiee TabJIMIIbI, KOTOPbIE HOJKHBL OBITH CO-
rJacoBaibl Mexay coboil. Kmaccuueckuii mpumep — cucreMa ImepeBoza
JIeHeT ¢ OIHOTO cYeTa Ha APYyroii B baHKe.

BEGIN TRANSACTION;
UPDATE account SET total=total+5000.0 WHERE account_id=1337;

UPDATE account SET total=total-5000.0 WHERE account_id=45887;
END;

Ecit MeXIy ABYyMs OIMEPAIUSIMA OOHOBJIEHUSI YUTO-TO CJIYUIUTCS C
cepBepoM, TO GaHK MOTEPSIET MATH THICSY. ECJIN jKe TIOMECTUTD UX B OJHY
TPaH3aKI[HIO, TO TIepBast oreparnus OyIeT IPOCTO OTKAUEHa.

XpaHumbie npouyenypbl

Bce paccMOTpeHHBIE 10 CHX TTOP KOMAHIbI OBLIN JEKJIAPATUBHBIME, HO
WHOT/IA JKeJTATEebHO BBIITOJHUTD KaKOU-TO Koz, VI TYT HajJlo pemuTh, riae
€T0 BBIMOJIHATH — Ha CTOPOHE KJIMEHTA MJIU Ha CTOPOHE Oas3hl TAHHBIX.

XpaHuMbIe TTPOIEAYPHl MOTYT MPETIOKUTH PAJAUKATHHBIN BBIUTPHIII
B IPOM3BOJIMTEILHOCTH B OOMEH Ha He MeHee PaJuKaJIbHBII apXUTEKTYP-
HBIH KoMIpoMucc. MokHO u36eKaTh Mepeadll KIUEHTY ThICSY CTPOK,
€CJI BBl TOTOBBI HAMEPTBO CBSI3aTh KOJI MPUJIOKEHUST ¢ KOHKPETHOU Ha-
3011 JaHHBIX. Pellienne UCcrmompb30BaTh XpaHUMbIE TIPOIIEyPhI HE CIeyeT
MPUHUMATD C JIETKIM CEPIIIEM.

Ho ocraBuM B cTOpoHE mpenocTepeskeHnsl W CO3/UM TIPOTIEyPy
(FUNCTION), KOTOpasi YIPOCTUT BCTaBKY HOBOTO COOBITHSI, aCCOIUHPO-
BaHHOTO C HEKOTOPBIM MECTOM TIPOBEIEHYsI, He TPeOysT 3HAHUS venue id.
Ecmm mecto mpoBezieHnst erie He CyIIeCTBYeT, TIPOTIeypa CO3/IacT €Tro U COo-
IIJIETCST HAa HETO M3 HOBOTO MEPOIpHUATHS. B KauecTBe AOMOJHNUTETHHOTO
yI0OCTBA JIJIs TIOJIb30BaTE ST MbI Oy/IeM BO3BpallaTh OYJIEBCKOe 3HAYCHHE,
HOKa3bIBaoIIee, ObLIO 10OABIEHO HOBOE MECTO TIPOBEICHMUST HJIH HET.
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postgres/add_event.sql

CREATE OR REPLACE FUNCTION add_event( title text, starts timestamp,
ends timestamp, venue text, postal varchar(9), country char(2) )
RETURNS boolean AS $$
DECLARE
did_insert boolean := false;
found_count integer;
the_venue_id integer;
BEGIN
SELECT venue_id INTO the_venue_id
FROM venues v
WHERE v.postal_code=postal AND v.country_code=country AND
v.name ILIKE venue
LIMIT 1;

IF the_venue_id IS NULL THEN
INSERT INTO venues (name, postal_code, country_code)
VALUES (venue, postal, country)
RETURNING venue_id INTO the_venue_id;

did_insert := true;
END IF;

-- IlpuMedaHme: He “error”, KakK B HEKOTOPHX A3HKaAX IPOTPaMMUPOBAHMS
RAISE NOTICE ‘Venue found %', the_venue_id;

INSERT INTO events (title, starts, ends, venue_id)
VALUES (title, starts, ends, the_venue_id);

RETURN did_insert;
END;
$$ LANGUAGE plpgsqgl;
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3aB1CMMOCTb OT MOCTaBLLUVMKa He ncyeana. MHorve paccmaTpyBaeMble B 3TOM KHU-
re [AenCcTBMS CUIIbHO 3aBUCAT OT KOHKPETHOM peannsaumm. OgHako MMEET CMbICH
cHavana Nno3HakoOMUTLCS C TEM, Ha YTO criocobHa 6a3a AaHHbIX, @ TOJIbKO MOTOM
NPVHMMAaTBL peLleHne 06 0TKase OT TakMX CPEACTB, Kak XpaHUMbIE NPOLEAypbI.

ITOT BHEMIHUI (Dailsi MOKHO MMIIOPTHPOBATHh B TEKYIIYIO CXEMY, 3a-
TIaB €T0 MMsT B KOMAHTHOH CTPOKe (eCJIH BB, KOHEUHO, He cOOMpaeTech Ha-
OGUpaTh BECh TPUBEACHHBIN BBIIIE KOJ).

book=# \i add_event.sqgl

Creyiorast KOMaH/Ia IOJIKHA BEPHYTD 3HaUeHue t (true), MOCKOJIbKY
B TabJile venues paHbllle He ObUIO MecTa TpoBeaeHust Run’s House.
Takum 06pasoM, MbI BMECTO JABYX 0OpallleHni K 6ase JaHHbIX CO CTOPOHBI
kauenTa (select, 3arem insert) 060IILINCH TOJIBKO OJHUM.

SELECT add_event (‘House Party’, ‘2012-05-03 23:00",

*2012-05-04 02:00", ‘Run’’s House’, ‘97205’, ‘us’);

Ira npoueaypa Hamucana Ha ssbike PL/pgSQL (Procedural Lan-
guage/PostgreSQL). [/letambHoe ero pacCMOTPeHME BBIXOAUT 32 PAMKHU
3TOM KHUTH, HO B OHJIAWHOBON okyMeHTaImu 1o PostgreSQL on onucan
O4eHb IOAPOOHO’.

[Tomumo PL/pgSQL, aapo Postgres mopnep:kuBaeT HamcaHue mpo-
uenyp Ha asbikax Tcl, Perl u Python. OgHako sHTY3MaCThl HAIIKCAJIA pac-
IIUPEHK elle JIs JecATKa A3bIKOB, BKao4yas Ruby, Java, PHP, Scheme
U JIPYTHE, TIEePEYCIeHHbE B TOKyMeHTanuu. [1ompobyiiTte BBITOJHUTE
TaKyIo KOMaHIy B 000JI0YKe:

S createlang book --1list

Omna HareyaraeT CIIMCOK A3bIKOB, yCTaHOBJIEHHBIX BMECTe ¢ Bariell 6a-
300 manHbiX. KomaHma createlang MCIOJB3yeTcsl TakKe st oOaBIie-
HUST HOBBIX SI3BIKOB, KOTOPbIE MOKHO HalTH B ceTn®.

Tpurrepsi

Tpurrep aBTOMaTHYECKHU 3AITYCKAET XPAHUMYIO TIPOIIEAYPY, KOT/Ia IPOUC-
XOJIAT OTIPe/ieJIeHHbIe COOBITHS, HATIPUMED BCTaBKA UM OOHOBJIEHHE, DTO
M03BOJIsIET Ga3e JAaHHBIX TAPAHTUPOBATH TPeOyeMOE TIOBe/IEHIE B OTBET Ha
M3MeHeHue JTaHHbBIX.

[aBaiite nHammiem Ha s3pike PL/pgSQL eme onny mportenypy, Ko-
Topast GyZIeT TIPOTOKOJUPOBATh (DAKT M3MEHEHUST MEPOTIPUSITHS (MBI He
XOTHUM, YTOGBI KTO-TO MOT BHECTU M3MEHEHUE B OTIMCAHUE MEPOIIPUATHSI,

5 http://www.postgresql.org/docs/9.0/static/plpgsql.html
6 http://www.postgresql.org/docs/9.0/static/app-createlang. html
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a TIOTOM TOBOPHTB, YTO TOTO He Aenam). [l Havama co3maam Tabauiry
1ogs JUIst XpaneHus nadopmarmn o6 usMeHeHr Meponpusituil. [lepsuy-
HBIH KJII0Y B IAaHHOM CJIy4ae He Hy’KeH, TaK KaK 9TO BCETo JIMIIb JKypHAJIL.

CREATE TABLE logs (
event_id integer,
old_title varchar (255),
old_starts timestamp,
old_ends timestamp,
logged_at timestamp DEFAULT current_timestamp

) ;

3aTeM HATUIIEM MPOIEAYPY, KOTOpast 6YAeT BCTaBJIATD B JKyPHAJ CTa-
pblie gannble. [lepemennasd OLD peiCTaBIsieT COCTOSHUE CTPOKH JI0 U3Me-
HeHud (a nepeMeHHas NEW, Kak Mbl BCKOPE YBU/IUM, — COCTOSIHUE CTPOKHU
nocsie usMenenus ). Ilepen BO3BpaToM BhIBEAEM Ha KOHCOJb COOOIIEHUE,
conepsKaliee event id.

postgres/log_event.sql

CREATE OR REPLACE FUNCTION log_event () RETURNS trigger AS $$

DECLARE

BEGIN
INSERT INTO logs (event_id, old_title, old_starts, old_ends)
VALUES (OLD.event_id, OLD.title, OLD.starts, OLD.ends);
RAISE NOTICE ‘Someone just changed event #%’, OLD.event_id;
RETURN NEW;

END;

$$ LANGUAGE plpgsqgl;

n HaIloCJIEJOK CO3/1a/IUM TPUITED, KOTOprfI 3allPOTOKOJIMPYET U3Me-
HeHHﬂDDCHeO6HOBH€HHHJHO60ﬁCTpOKH.
CREATE TRIGGER log_events

AFTER UPDATE ON events
FOR EACH ROW EXECUTE PROCEDURE log_event () ;
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Briscusiercs, uro Beuep B Run’s House 3akanunBaercs panbliiie, 4em
MBI PACCUUTHIBAH. VI3MEHMM ONKCcaHue MEPOITPUSTHS.
UPDATE events

SET ends='2012-05-04 01:00:00"
WHERE title='House Party’;

NOTICE: Someone just changed event #9

CTapOGBpeNﬁIOKOanHHHSaHpOTOKOHHpOBaHO.

SELECT event_id, old_title, old_ends, logged_at
FROM logs;

event_id | old_title | old_ends | logged_at
--------- o

9 | House Party | 2012-05-04 02:00:00 | 2011-02-26 15:50:31.939

MOJKHO TakKe CO3/1aBaTh TPUTTEPHI, KOTOPBIE CPAbGATHIBAIOT 10 OOHOB-
JIEHUSI UK 710 TM6O TocJie BCTaBKU'.

lNpeacraesneHune o mupe

A Hertoxo 66110 61, ecii OBl MOTJIM UCITOJIB30BATh PE3YJIBTATHI CJIOKHO-
T'0 3aIPOCa IPOCTO KaK elrfe oAHy Tabiuily? VIMEeHHO JIJIst 3TOTO U IIpeiHa-
3HaYeHbl mpesactaBaenns (VIEW). Ho B oTiimune OT XpaHUMBIX TPOLIEYP
3TO He UCTIOJHsIeMbIe (DYHKIINH, a TICEBIOHUMBI 3aTTPOCOB.

B namieil 6ase JaHHBIX HAa3BaHMS BCEX IPA3JHUKOB COAEPIKAT CJIOBO
Day, a mecTo TpoBe/ieHNs /IS HUX He 3a/IaHO.

postgres/holiday_view_1.sql

CREATE VIEW holidays AS
SELECT event_id AS holiday_id, title AS name, starts AS date
FROM events
WHERE title LIKE ‘%Day%’ AND venue_id IS NULL;

Kak BuznTe, co3qarh pejcraBieHue MPOCTO — HYKHO JIMIIb 3aII1CaTh
CaNISaHpOCL1ﬂ06aBHTb}SHaqaﬂO(bpaSy'CREATE VIEW wMsa mpencraB-—
nenus  AS. Tenepsb npejcrabieHre holidays MOMKHO OIpalIMBaTh Kak
tabmiy. Ilog kamoToM 310 Bee Ta ske Tabanna events. YToOb yOeauThCS,
nobaBsTe B TabJIUIly events 3aliCh 0 Ipasauuke Valentine’s Day ¢ naroii
2012-02-14 v onipocuTe npe/icTaBienre holidays.

SELECT name, to_char(date, ‘Month DD, YYYY’) AS date

FROM holidays
WHERE date <= ‘2012-04-01";

7 http://www.postgresql.org/docs/9.0/static/triggers.html
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April Fools Day | April 01, 2012
Valentine’s Day | February 14, 2012

IIpeacraBiaeHrs 0O9€Hb yAOOHbI, KOT/Ja HYKHO ITPOCTBIM CIIOCOO0M MO~
JIYUUTB JOCTYTI K PE3yJIbTaTaM CJO0KHOTO 3anpoca. CKoJb OBl M30IIPeH-
HBIM HU OB TTIOACIYAHBIH 3a1pOC, HA TTOBEPXHOCTH MBI YBUANM TOJBKO
TabJIUILY.

JTo60¥ m06aBAsSeMbI B TIPEACTABICHUE CTOJOEI] JOJKEH MPUCYTC-
TBOBaTh B 6a3oBoii Tabsuie. M3aMeHuM Tabauily events, J0OaBUB B Hee
MAaCCHB aCCOIMMPOBAHHBIX IIBETOB:

ALTER TABLE events
ADD colors text ARRAY;

HOCKOJII)Ky C TIpazgHUKaMM J1OJIZKHbBI 6I)ITI) aCCOIIMMPOBAHbI IIBE-
Ta, USMEHUM onpeneﬂsnoumﬁ NpeacCTaBJIEHUE 3allpOC, BKJIIOYNB MaCCUB
colors:

CREATE OR REPLACE VIEW holidays AS
SELECT event_id AS holiday_id, title AS name, starts AS date, colors

FROM events
WHERE title LIKE ‘%Day$%’ AND venue_id IS NULL;

TeHepb OCTaJIOCh TOJIbKO 3a/1aTh AJIA ITpa3/IHUKAa MaCCHB CTPOK, COAEP-
JKallluX IIBETa. K COKaJIeHHUIO, 0OHOBUTD IpeacTaBJaeHe HEITOCPEACTBEH-
HO HEBO3MOKHO.

UPDATE holidays SET colors = ‘{“red”,”green”}’ where name = ‘Christmas Day’;

ERROR: cannot update a view
HINT: You need an unconditional ON UPDATE DO INSTEAD rule.

IToxosxke, HaM He 00oiiTuch 6e3 mpasuia (RULE).

lMpaBuna

ITpaBuio RULE — 9TO OIMCaHUe CIIocoba M3MEeHEHHs pasobpaHHOro depe-
6a 3anpoca. Beskuit pa3 kak Postgres Boimnosinser komauay SQL, mopox-
maeTcst iepeBo 3ampoca (B 001IeM cJIydae ero Ha3blBAIOT adOCmpaKmuvim
CUHMAKCUUECKUM Oepeaom).

OHepaTOpI)I U1 3HAYCHU CTAaHOBATCA COOTBETCTBEHHO BETBAMU U JINC-
ThaMHU fiepeBa. [lepe HagaoM BBITIOTHEHNS 3aITPOCca HAJT IEPEBOM MOKHO
[IPOU3BECTH OIepaiy 06X0/a, OTCeueHrs BeTBeil u aApyrue. Jlo oTipaBKku
TJIAHUPOBIITUKY 3aPOCOB (KOTOPBIN Takyke TpaHcHopMuUpyeT AepeBo ¢
IIeJIbIO OIITMMU3aIINUn BbIHOJIHeHI/IFI) " 3aTE€EM Ha UCIIOJIHEHUE IE€PEBO MO-
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JKeT GBITH TIEPENTNCcaHo MyTeM TpUMeHeHusT TpaBus Postgres (cm. puc. 5).
Wurtepecto, uto moboe mpecTaBieHne, B YaCTHOCTH holidays, — 9TO
IIPaBUJIO.

Peayn e

CTpOKa
SQL-komaHab!

cepeep postgres
Mpeo6pasyeT cTpoKy Moauduuyupyer 3pecb 3anpoc
SQL: Aep 3anpoca, onTUMU3MNpyeTCcA
B lepeBo 3anpoca npuMeHAA npasuna nepep BbINONIHEHNEM

(Hosoe)
| MepenucbiBaHue —/lepeso -
3anpoca

[llepeBo
3anpoca

L BbinonHexue

AHanusatop }»

MnannposLmK }—b

[lepesbA 3anpocos

MpaBuna

OnpepenenHble /
nonb3osatenem \

MpepcTasneHua

Puc. 5. Kak B PostgreSQL BeinonHsieTca komaHaa SQL

V6enuTbes B 5TOM MOKHO, B3IJIAHYB Ha ILJIAH BBIIOJIHEHNS IPEICTaB-
JIeHHs holidays C IIOMOIIBIO KOMaHIbl EXPLAIN (oT™MeTuM, 4yTto Filter —
9710 pasa WHERE, a Quiput — CIICOK CTOJIOIOB).

EXPLAIN VERBOSE

SELECT *
FROM holidays;

QUERY PLAN

Seqg Scan on public.events (cost=0.00..1.04 rows=1 width=57)
Output: events.event_id, events.title, events.starts, events.colors
Filter: ((events.venue_id IS NULL) AND ((events.title)::text ~~ ‘%Day%’::text))

A Teriepb CPaBHUM 3TO C PE3YJIBTATOM BBITIOJHEHUS EXPLATN VERBOSE
7T 3a1IPOCa, MOJIOKEHHOTO B OCHOBY Mpe/cTaBienus holidays. DyHK-
IIMOHAJILHO OHU UJIEHTUYHBI.

EXPLAIN VERBOSE
SELECT event_id AS holiday_id,
title AS name, starts AS date, colors
FROM events
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WHERE title LIKE ‘%Day$%’ AND venue_id IS NULL;

QUERY PLAN

Seqg Scan on public.events (cost=0.00..1.04 rows=1 width=57)
Output: event_id, title, starts, colors
Filter: ((events.venue_id IS NULL) AND ((events.title)::text ~~ ‘%Day%’::text))

Taxum 06paszoM, 4TOOBI Pa3peIInTh OOHOBIEHNE IPEICTABICHII hol -
idays, Mbl JOJUKHBI HAIMCATh IIPABUJIO, KOTOpoe 0OBsICHUT Postgres,
4TO JesaTh ¢ KOMaHAol UPDATE. Hamte nmpaBuio Oyzer 3amoMuHaTh BCe
00HOBJIEHNS, 3aTpeOOBaHHbIE I IIPeCTaBIeHs hol idays, U IPUMEHSITh
UX K TabJINIE event s, HOIydYas 3HAYEHIS U3 IICEBAOOTHOIIEHUH NEW U OLD.
DyHKIMOHATIBHO NEW MHTEPIIPETUPYETCsI KaK OTHOLIEHUE, COAEPKALIEe
HOBbIE 3HAU€HMs], a OLD — KaK OTHOLIEHHE, COoAeprKallee 3HAYeHUI [0
0OHOBJICHUS.

postgres/create_rule.sql

CREATE RULE update_holidays AS ON UPDATE TO holidays DO INSTEAD
UPDATE events
SET title = NEW.name,
starts = NEW.date,
colors = NEW.colors
WHERE title = OLD.name;

Nmeqa rakoe IIpaBUJI0, MbIl MOJKEM O6HOBI/ITB NpeacTaBJI€eHNE holidays
HEMOCPEACTBEHHO.
UPDATE holidays SET colors = ‘{“red”,”green”}’ where name = ‘Christmas Day’;
Tenepb monpobyeM BCTaBUTH B holidays npasanuk New Years Day

c paroii 2013-01-01. Kak u cjefoBajio 0KUIATh, I/ 9TOTO TOKE HYKHO
mpasusio. He mpobiiema.

CREATE RULE insert_holidays AS ON INSERT TO holidays DO INSTEAD
INSERT INTO

MbI cobupaeMcst IBUHYTBCSI JAJIblile, HO €CJIA BaM XOYETCs ellle TI0-
DKCIEPUMEHTUPOBATH C IIPaBUJIAMU, MOKeTe J00aBUTh [IPABUJIO DELETE
RULE.

Co3gaHune cBoAHbIX TabinL C MOMOLLbIO
crosstab()

Ilocnennee Ha cerogus yHpaskHenume 6yﬂeT 3aKJII09aTbCA B CO3/IaHNU Ka-
JIeH1apAa MepOHpI/IHTI/If/,I, e 4JiA KasK0Tro Mecsla B ToAy 6leeT moacyuTa-
HO KOJIMYECTBO MepOHpI/IHTI/Iﬁ B 9TOM Mecsiie. Takoro PoOZia 3az1iavun 00BIY-
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HO PENIaloTCs ¢ MOMOIIBIO c800Hbix mabauy, (pivot table), mosBosoMX
«CBECTU» CIPYNIHUPOBAHHbBIE JlaHHbIE OTHOCUTEJILHO pe3yJsbraTa KaKoi-
TO JIPYTO# olepaliy — B HAllleM cJiydae cliicka Mecsiies. Mbl mocTponm
CBOJHYIO TaBJIHUILY ¢ TOMOTITHIO (DYHKITHY crosstab ().

CHavasia HaIUIIEM 3aTIPOC, KOTOPBIH GYIET MOACUYNUTHIBATD KOJTHYEC-
TBO MEPONPUATHI B KaXKAOM Mecsile 1o rogaM. B PostgreSQL nmeercs
(bynkms extract (), KOTOpas BbleJsSeT KOMIIOHEHT JJaThl MU BPeMeH-
HO METKH; OHA IIPUTOJUTCS 71 TPYIIIUPOBKU.

SELECT extract (year from starts) as year,
extract (month from starts) as month, count (*)

FROM events
GROUP BY year, month;

Yro6bl MOKHO OBLIO BOCIIONb30BaThCsl (YHKLUEH crosstab (), 3a-
IIPOC J0JIXKEH BO3BPAILATh TPU CTOJIONA: MAEHTHU(PUKATOP CTPOKHU, KATErO-
pus U 3HaueHue. B kavecTBe npeHTH(UKATOPA CTPOKK MBI BO3bMEM I'OI, B
KauecTBe KaTerOPUHU — MECI], 8 B KAUeCTBe 3HAYeHUST — CUETUHK.

DyHKIMK crosstab () HEOOXOAMM ellle OAMH HaGOp 3HAYEHMIl /I
IpeACTaBIeHNs MecsieB. VIMEHHO TakuM o00pasoM (DYHKIHUSA Y3Haer,
CKOJIBKO HEOOXOAUMO CTOJIOOB. ITH 3HAUEHMsI CTaHyT cToji0mamu (Tab-
JIMIEld, OTHOCUTENbHO KOTOPOil mpoussomutrcs csenenue). Cosmagum
BPEMEHHYIO TaOJIUIy /IS XPAHEHU CIICKA YICEL.

CREATE TEMPORARY TABLE month_count (month INT) ;

INSERT INTO month_count VALUES (1), (2),(3),(4),(5),(6),(7),(8),(9),
(10),(11),(12);

Bot Ternepb Bcé TOTOBO /U1 BbI30BA (DYHKIIUM crosstab (), KOTOPOi
HYJKHO IIepeiaTh /1Ba 3aIpoca.
SELECT * FROM crosstab(

'SELECT extract (year from starts) as year,

extract (month from starts) as month, count (*)

FROM events

GROUP BY year, month’,

‘SELECT * FROM month_count’
)

ERROR: a column definition list is required for functions returning “record”

Oii. Ommbka.

3araloyHbIil TEKCT HA CAMOM JleJie 0O3HAYaeT, 4TO (DYHKITNS BO3Bpalla-
eT Habop 3ammceil (CTPOK), HO He 3HAeT, Kak UX IoMeTuTb. COOCTBEHHO,
OHa Ja’Ke HE 3HACT THUIIbI COOTBETCTBYIOIUX JaHHDBIX.

HaroMHuM, 4TO B CBOZHOI TabJIUIE KATErOPUSIMU CJIYKAT MECSIbI, HO
MECSIIIBI — 3TO IPOCTO YHcaa. BoT 1 onpeziesinM nx Kak guca:
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SELECT * FROM crosstab(
‘SELECT extract (year from starts) as year,
extract (month from starts) as month, count (*)
FROM events
GROUP BY year, month’,
‘SELECT * FROM month_count’
) AS (
year int,
jan int, feb int, mar int, apr int, may int, jun int,
jul int, aug int, sep int, oct int, nov int, dec int
) ORDER BY YEAR;

VY Hac umeercs croabell year (MAeHTU(DUKATOP CTPOKK) U €Ile JBe-
HaJIIATh CTOJIOIOB, TPEICTABIIAIONINX MECSITHL.

2012 | Il 51 [ 11 11

JlobaBbTe elle HECKOJIbKO MEPOTPUSITUN ¢ IaTaMi B KaKOM-HUGYIb
JPYTOM TOZY, 9TOOBI TTOCMOTPETH, KAaK OTOOPAKAIOTCS MEPOTPUSITUS 32
pasuble ro/ibl. CHOBA BBIIIOJIHUTE 3a1IPOC M HACTAIUTECH KaJIeHIapeM.

Adenb 2: ntorn

CerojiHst MBI 3aKOHYMJIE 0030p OCHOBHBIX BO3MOkHOCTEN PostgreSQL.
Bur yxe, HaBepHOe, oHuMaeTe, uto Postgres — He pocTo cepBep 17151 Xpa-
HEHUS JaHHBIX IPUMUTUBHBIX THUIOB U MPEIbSABICHNS K HUM 3aIIPOCOB;
3TO CUCTeMa YIIPaBJeHUS JaHHBIMH, KOTOPas yMeeT 1epedhopMaTupoBaTh
JaHHbIE HA BBIXOJIE, XPAHUTDH JAHHbIE HK30TUYECKUX THUIIOB, HAIIpUMeEp
MaCCHBbBI, UCTIOJHATD KO/ ¥ TI€PENUChIBATh BXOHbBIE 3AIIPOCHI.

denb 2: gomawuHee 3agaHune

NHdopMaLMOHHBIA MOUCK

1. Haiigure B goxymenTaimu o PostgreSQL undopmaiuio o6 arpe-
TaTHBIX (QYHKIIHSX.

2. Haiigure xuenTckyio nporpammy s PostgreSQL ¢ rpadwuuec-
kuM nHTepdeiicom, Hanpumep Navicat.

3apaun
1. Hammmure mpaBuso, kotopoe nepexsarbiBaeT Komanapt DELETE,
obGpariieHHble K TabJIuIle venues 1 BMECTO y/aJeHUs yCTaHABINBa-

eT (uar active (1o6aBIeHHBII B JOMAIIHEM 3aaHIK IS IEPBOTO
nust) B FALSE.
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2. Bpemennas tabiuia — He JyUIIHiT CIOCOO PeasTn30BaTh CBOIHYIO
TabJUIly, TPEICTaBAAIONY0 KadeHaapb. MDyHKINSA generate
series(a, b) BO3BpAIIaeT MOCIEIOBATEIBHOCTD IIEJBIX UUCET OT
a 10 b B Bue Habopa 3arnuceil. Bocmospsyiiteck eit BMeCTo BHIGOP-
KU U3 TaBJIUIBl month_count.

3. TlocTpoiiTe cBOAHYIO TaOIUILY, B KOTOPOI IIPe/ICTaBIeHbI BCE YNC/Ia
OJTHOTO MeCsII[a, TPUYeM CTPOKH COOTBETCTBYIOT HeIEJIsIM, & CTOJI-
6161 — HSAM (HaYMHAs ¢ BOCKPECEHBST U KOHYast cyGOOTO), Kak B
o6braHOM KaseHaape. s Kaskoro AHSA 3HAYE€HNE JTOJKHO COTIEp-
JKaTh KOJMUYECTBO COOBITUH, 3aMIaHMPOBAHHBIX Ha 3Ty AATY, UJIH
NULL, eciii H1 OJHOTO COOBITHS He 3allJIaHUPOBAHO.

2.4. [1eHb 3: NONIHOTEKCTOBLIN
NONCK N MHOFOMEpPHbIe KyObl

Tperuii AeHb MbI IIOCBATUM HCCJAEIOBAHUIO PAa3HOOOPA3HBIX MMEIOIINX-
cs1 B HAIllEM PACHOPSLKEHUN WHCTPYMEHTOB IS TTOCTPOEHUST CHUCTEMBI
noncka ¢puiabMoB. HauHeM ¢ HeYeTKOTO MOMCKa TI0 UMEHU aKTepa WJn
HazBaHWIO uiibMa — PostgreSQL mo3BoJsieT fesaTh 3TO Pa3HbIMU CIIO-
cobaMu. 3aTeM M3YUUM IaKeT cube Ha MPUMEPE CUCTEMbBI PEKOMEHI0Ba-
HUsT (PUITHBMOB, OCHOBAHHON Ha (DUIBMaX MOX0XKUX KAHPOB, KOTOPBIE Y3Ke
mpu3HaHbl XopomuMu. [TocKoJIbKY Bce paccMaTpruBaeMbie 371€Ch ITaKEThI
JIOTIOJIHATEJTbHBIE, TO peasn3alius aBisercs cuerduroii PostgreSQL n
He MMeeT HUKAKOTro OTHOIIeHus K ctanaapty SQL.

OOBIYHO TIPOEKTUPOBAHKE CXEMBI PEJISIIUOHHOM Ga3bl TAHHBIX HAUU-
HAIOT C PUCOBaHMs AuarpaMmbl cyiHocreit. Ha puc. 6 uzobpaskena Mo-
JIeJTb Hallleil CUCTEeMbI PEKOMEHIOBaHUSA (PUIBMOB, KOTOPask BeJEeT y4eT
(bubMaM, UX JKaHpaM U UTPAIOIIUM B HUX aKTEPAM.

HarmomuuM, 9TO B IEPBBIil IEHH MBI YCTAHOBUJIN HECKOJIBKO JOTIOJNHU-
TesIbHBIX nakeToB. CeroHs Bce oHU HaM HoHago0saTces. Ha Bestkuii corydaii
IIEPEYnCIInNM, 4TO HOHXGH)6BHI)yCTaHOBHeHOZtablefunc,dict_xsyn,
fuzzystrmatch, pg trgm, cube.

ITepBbIM me10M co3paaum 6asy JaHHbBIX. Beerga mojiesHo cTpouTh WH-
JIEKCHI TI0 BHENITHUM KJTI0OYaM, TaK KaK 3TO YCKOPSIET BBITTOJIHEHNE HEKOTO-
PBIX 3aITpOCOB (HAIIpUMep, HANTH (DUIBMBI, B KOTOPBIX CHUMAJICST TAHHBIN
aktep). Kpome Toro, ciemyeT 3aziaBaTh orpaHndeHre UNIQUE /I CBS3YIO-
IUX TaOJIUIl THTIA movies actors, YTOOBI M30EKATH MOSABIEHUS TyOIH-
KaTOB B COEJIMTHEHUSIX.

postgres/create_movies.sqgl
CREATE TABLE genres (



[eHb 3: NONHOTEKCTOBBIM MOMCK M MHOrOMEpPHbIE Ky6bi I . --m

name text UNIQUE,
position integer
)
CREATE TABLE movies (
movie_id SERIAL PRIMARY KEY,
title text,
genre cube
)
CREATE TABLE actors (
actor_id SERIAL PRIMARY KEY,
name text
)
CREATE TABLE movies_actors (
movie_id integer REFERENCES movies NOT NULL,
actor_id integer REFERENCES actors NOT NULL,
UNIQUE (movie_id, actor_id)
)
CREATE INDEX movies_actors_movie_id ON movies_actors (movie_id) ;
CREATE INDEX movies_actors_actor_id ON movies_actors (actor_id);
CREATE INDEX movies_genres_cube ON movies USING gist (genre);

movies genres
*movie_id name
title position
genres[]

has
and belongs
to many

actors
*actor_id
name

Puc. 6. Hawa cuctema pekomeHao0BaHus GuUibMoB

Bor Moskete ckayaTh (paili movies data.sgl C COMPOBOAUTETHHO-
TO caifTa KHUTH U, TOJ[aB €T0 Ha CTAaHAAPTHBIN BXOJ YTUJIUTH psql, 3a-
[OJHUTH TabauIbl AaHHbIMU. OTBEThI Ha BOIIPOCHI, KACAIOIIUECS CTPOKK
genre cube, OyAYyT JaHbl HUXKE.
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He4yeTknii nouck

PaSpeH.[I/ITb B CHCTeMe IOJTHOTEKCTOBBIN ITIOUCK — 3HAUUT ITI03BOJIUTH BBO-
JUTHb HETOYHDBIC JaHHBIC. CJIG,/IyeT 6bITb TOTOBBIM K BBOAY Ha3BaHUA «Brid
of Frankstein» Bmecto «Bride of Frankenstein®. Kro-To He cMokeT Beriom-
HUTH TT0JHOe UMst JIxkymiu PobGepre u Hammiet «J. Robertss. A kro-to u
BOBCE He 3HAeT, Kak MpaBwibHO mutieTcs uMms berna Addieka n BBeneT
«Benn Aflek» Bmecto «Ben Afflecks. Mbr paccMOTpUM HECKOJIBKO TTaKe-
ToB 7171 PostgreSQL, KOTopbIe yIPONIAOT MOWCK B TaKUX ciaydasx. Ctout
Cpa3y OTMETHTD, YTO TAKOH MOMCK CTPOK PA3MBIBAET FPaHb MEXK/Y PEJISI-
OHHBIMU 3ATIPOCAMU U TOUCKOBBIMU cricTeMamu tumna Lucene’. Hexoropoie
CYUTAIOT, YTO (PYHKIIUU BPOJIE TTOTHOTEKCTOBOTO MOMCKA CJEYeT PaccMar-
pUBaTh KaK 4acTh MPUIOKEHUS, HO BKJII0YeHUE 3THX makeToB B CYB/] —
Ty/Ia, T7Ie HAXOSATCS CaMU JIAaHHBIE, — MOJKET JIATh 3aMETHBIE TIPEMYTIIECTBA
BqHCTHJ]pOHSBOﬂHTeHbHOCTHI{yﬂO6CTBaaﬂhﬂ4HHCTpHpOBaHHH.

Mouck cTpok B ctanpapte SQL

B PostgreSQL ecTh MHOTO CIIOCOGOB IMTOKUCKA B TEKCTE, HO OCHOBHBIMU,
IPUCYTCTBYIOIUMHY TI0 YMOJTYAHUIO SIBJISTIOTCS OMepaTop LIKE U PeryJIsip-
HBI€ BBIPAKEHUSI.

Onepatopsbl LIKE u ILIKE

ITpocreiitine BUABI TEKCTOBOTO TIOMCKA PEATTM3YIOTCS OMEPATOPAMHE
LIKE ¥ TLIKE (BapuaHT LIKE 6e3 yduera perucrpa). OHU UMEOTCS MpaK-
THUYECKHU BO BCEX PENIAIMOHHBIX Ga3aX JaHHBIX. LIKE COTIOCTABJISIET 3Ha-
YyeHUst B cTOJOIE ¢ yKazaHHbIM 06pasiioM. CUMBOJIBL % U SIBJISIIOTCS
METACUMBOJIAMU, IPUYEM % COMOCTABJISIETCS C MPOU3BOJBHBIM YHUCIIOM
CHMBOJIOB, @ _ — POBHO C OJTHVM.

SELECT title FROM movies WHERE title ILIKE ‘stardust%’;

Stardust
Stardust Memories

Eci Tpebyetcst, YT0ObI MOACTPOKA stardust HaXOIMIACH HE B KOHIIE
CTPOKH, TO MOKHO MPUMEHUTHh HEXUTPBII TPIOK — J06aBUTH B 0Opaserl
CUMBOJI _:

SELECT title FROM movies WHERE title ILIKE ‘stardust_%’;

8 «Hesecra @pankenurreitnay — duibm Ixeiimca Yaitna, 1935 rox. IIpum. nepes.
9  http://lucene.apache.org/
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Stardust Memories

B mpocThIx cirydasx ornepatop LIKE MOKET GbITh MOJIE3¢H, HO TONBKO
€CJIN IBYX YKa3aHHBIX METACHMBOJIOB IOCTATOYHO.

Perynﬂprle BblpaxeHud

Bosiee MOTITHBIM MEXaHU3MOM COTIOCTABJIEHUS ¢ 0OPA3IIOM SIBJISIOTCS
pezyaapnvie eoipaxcenus. OHN YacTo OYAyT BCTPEYaThCs Ha CTPAHUIIAX
ATOW KHUTH, MOTOMY YTO TOAEP/KUBAIOTCS MHOTUMU 06a3aMu JIaHHBIX.
Hamnucanuio peryisipHbIX BBIPKEHMIT MMOCBSINEHbBI I[eJible KHUTU — 9Ta
TEMa CJIMIIKOM CJIOKHA U OOIIUPHA, YTOOBI PACCMATPUBATH €€ 37IeCh BO
Bcell mosiHoTe. Postgres npu/iep:KkUBaeTCsi CHHTAKCUCA PETYJISPHBIX BbIpa-
skenuii, onucantoro B craggapre POSIX (110 Goubieii yacTin).

B Postgres st conocTaByieHus ¢ PeryJsIPHbIM BBIPAKEHUEM HTPUMe-
HSIETCSI OTIEPATOP ~ C HEOOSI3ATENbHBIM [TPEIIECTBYIONUM 3HAKOM | (KO-
TOPBIN O3HAYAET HECOOTBETCTBHUE) M MOCAeAYIOINM 3HakoM * (6e3 yuera
perucrpa). Takum 06pa3oM, CJeayOIHii 3aPOC MOACYUTHIBAET KOJIUYEC-
TBO (DHJIBMOB, HA3BAHUSI KOTOPBIX He HAUMHAIOTCST CJIOBOM the Oe3 yuera
perucrpa:

SELECT COUNT (*) FROM movies WHERE title !~* ‘“the.*’;

Crpoka, 3aK/II04eHHas B KaBbIYKU, — PETYJIIPHOE BhIPaKeHHe.

TekcToBbie CTOJOIBI, YYACTBYIOIIUE B TAKOTO POJA 3AIPOCAX, MOXK-
HO IPOMHAEKCUPOBATh, CO3/[aB MHJEKC ONEepaTOPHOIO KJacca text
pattern ops IIPU YCJOBUHU, YTO 3HAYEHUS IPEJCTaBIEHbl B HIKHEM
perucrpe:

CREATE INDEX movies_title_pattern ON movies (lower (title) text_pattern_ops);

Mpbl ykasanu Kjace text pattern ops,IIOTOMY YTO II0JIe title UMe-
eT TUM text. JIJIs MHAEKCUPOBAHUS CTOJONOB THIIA varchar, char WJIH
name CJYKaT COOTBETCTBEHHO KJIACChl varchar pattern ops, bpchar
pattern ops Mname pattern ops.

PaccTtosiHue JleBeHwTenHa

Paccrosnue JleBenmTeitHa — 3T0 Mepa TIOXOKECTU JBYX CTPOK, OHO
OTIPEIETSIETCST KaK KOJIMYECTBO 1a208, HeOOXOINMOE JIJIS TTPe0OPa30BAHIST
OJIHO¥ cTpoKH B Apyryo. Illarom cunTaercs 3amMeHa, 1o6aBJIeHIEe U yiaje-
H1e oHOTO cuMBoja. B PostgreSQL dynknms levenshtein () BXxoaur B
JOTIOJTHUTEJIbHBIH TTakeT fuzzystrmatch. [IycTts umeorcst ctpoxu bat n
Jfads. Torma 3ampoc
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SELECT levenshtein(‘bat’, ‘fads’);

BepHeT 3, TIOTOMY YTO [I7IsT TIepeXofia OT bat HysKHO JiBe GYKBBI 3aMEHUTD
(b=>f, t=>d) u oxHy noGasuth (+s). Kakmoe n3MeHeHNE YBEIMIMBACT
paccrosHue Ha equHUILY. VI3MeHeHne pacCcTOSHIS MOXKHO HAOIIOaTh, TT0-
noiins mobsmxke (06pasHO roBoOpst). PaccTosiHue yMeHbIIaeTcs, MoKa He
TOCTUTHET HYJISI (B 9TOM CJIy4dae CTPOKU COBIAJIAOT):

SELECT levenshtein(‘bat’, ‘fad’) fad,
levenshtein(‘bat’, ‘fat’) fat,
levenshtein(‘bat’, ‘bat’) bat;

WNsmenenue peructpa TakKe CYUTAETCS IaroM, II03TOMY IIpu hopMyJIn-
POBaHUH 3aIMPOCa JyUIlie TPeoGpa3oBaTh BCE CTPOKY K OTHOMY PETHCTPY.

SELECT movie_id, title FROM movies
WHERE levenshtein(lower (title), lower(‘a hard day nght’)) <= 3;

movie_id | title
245 | A Hard Day’s Night

HpI/I TaKOM I10/IX0/1€ HECYIIIECTBEHHbIEC PA3JINYKA HE 6y1[yT IIpUBOJUTD
K YBEJIMYEHUIO PACCTOAHUA.

Tpurpammbl
TpurpamMmMoii Ha3bpIBaeTCs TpyIIa U3 Tpex Mocje[0BaTeIbHbIX CUMBO-

JIOB B cTpoKe. [lOoTOTHNUTEBbHBIN MOIYJIb pg trgm BBIJEJSIET U3 CTPOKU
BCE BO3MOJKHbBIE TPUTPAMMBL.

SELECT show_trgm(‘Avatar’) ;

show_trgm

IMouck HanboJIee MOAXOAAIIEH CTPOKHU CBOAMTCS K [IOJICYETY COBIIa/a-
101X TpurpamMm. Yem GoJibliie COBIAAEHUI, TeM 6oJjiee TIOX0KU CTPOKHU.
ITOT METOJ| TI0Jie3€eH, KOT/la HYKHO MCKAaTh CTPOKY, UTHOPUPYS MEJIKUe
pacxoxzienus B oporpacdun uim gake KOPOTKUE TPOIYIIIEHHbIE CJIOBA.
YeM p/IMHHEE CTPOKA, TeM OOJIbIIIE B HEll TPUIPAMM U TeM BEPOSTHEE CO-
orBeTcTBUE. J[JIs1 moncka pusbMOB 110 HA3BAHUSAM OTJIMYHO ITOIXO/IUT, TAK
KaK JIIMHbI HA3BAaHUU TPUMEPHO OJIMHAKOBDI.



eHb 3: NONHOTEKCTOBLIM NOMCK M MHOFOMEPHBIE Ky6bl I . --

CHauaJia Mbl CO3JaJM MHIEKC 110 HazBaHusAM GuibMoB tuia Generali-
zed Index Search Tree (GIST) (060061eHHOE HHAEKCHOE IE€PEBO MOUCKA).
Taxo#i Tt nHEKCOB BKIIOUEH B si/ipo PostgreSQL mo ymomuanuio.

CREATE INDEX movies_title_trigram ON movies
USING gist (title gist_trgm_ops);

Tenepb, AaKe €CJIh UCKOMadA CTPOKa COAEPKUT Oll€YaTKH, Mbl BC€ paB-
HO TIOJIyYUM ITIpUEMJIEMbIE PE3YJIbTAThI.
SELECT *

FROM movies
WHERE title % ‘Avatre’;

TpurpaMMbl CTOUT PEKOMEH/10BaTh, KOI/Ia HYKHO TIOJYYUTh OT I10JIb-
30BaTesis BXOAHYIO WHPOPMAIUIO, HE 0OPEMEHsIst ero CIOKHOCTSIMU Ce-
MaHTHKU METaCUMBOJIOB.

lMosiHOTekcToBbIN NMOUCK

Jlajiee MBI XOTUM JIaTh T0JIb30BATEI0 BO3MOKHOCTD ITPOU3BOAUTD 110JI-
HOTEKCTOBBIII TOMCK Ge3 ydera (OPM MHOMKECTBEHHOTO uucia. Eciu
MOJIb30BATEJb XOUET HAMTH (PUIIbM, 3HAS TOJbKO HEKOTOPHIE CJIOBA B €T0O
Ha3BaHUU, To Postgres cMOKeT TOMOUD, TaK KaK MOJIEPKUBAET MMPOCTHIE
cpezcTBa 00pabOTKHM €CTeCTBEHHOIO SA3bIKA.

TSVector u TSQuery

JaBaiite monmieM (GUIbMbI, B Ha3BaHUSX KOTOPHIX €CTh CJIOBa night
u day'. Ito upeanbHas 3ajava [Jisl OJHOTEKCTOBOTO JBHMKKA — MyTEM
WCTIOJTB30BAHUS OTlepaTopa 3armpoca @ Q.
SELECT title

FROM movies
WHERE title @@ ‘night & day’;

A Hard Day'’s Night
Six Days Seven Nights
Long Day’s Journey Into Night

10 /lanee nepeunciisiiorcst (OUIbMbIL, KOTOPbIE B POCCUIICKOM IIpoKate HasbiBaloTcsi «Beuep
TpyZAHOro 1HA», «Illectsb nHeil, cemb HOueil», «/losroe myremtecTBue B HOUb>. IIpum. ne-
pes.
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Iror 3anpoc Bosppamiaer HasBanue A Hard Day’s Night necMoTpst
Ha TO, 4TO ¢j10BO Day 3anucano B IPUTSKATEIbHOM ajiee U J[Ba CJI0Ba
nepecrabiienbl. OmepaTop @@ peobpasyeT Mmojie Ha3BaHUs B TUIT tsvec—
tor, a caM 3aIlpoC — B TUII tsquery.

Tun naHHBIX tsvector HPeJCTaBsgeT CTPOKY B BUje MaccuBa (Uin
eexmopa) JekceM, KOTOpble CPaBHUBAIOTCS CO CTPOKOI, yKa3aHHOH B 3a-
poce, a TUI tsquery IIPEACTABISAET 3aIPOC Ha HEKOTOPOM €CTECTBEHHOM
A3bIKe, HallpuMep, aHIVIMICKOM NN (DPaHILy3CKOM. SI3bIKY COOTBETCTBY-
eT coBaph (0 KOTOPOM MBI GyieM TOBOPHUTH UyTh HIKe). Tak, MoKa3aH-
HBIH BBIIIE 3aIIPOC 9KBUBAJIEHTEH cJeyionieMy (B IPEANOJIOKEHUH, YTO
cUCTeMa HaCTPOeHA Ha aHTJIMNUCKUN SI3bIK):

SELECT title

FROM movies
WHERE to_tsvector(title) @@ to_tsquery(‘english’, ‘night &amp; day’);

HOCMOTpeTb,KaK p336HBaKHCH Ha KOMIIOHEHTbI BEKTOP M 3alIpocC,
MO’KHO, BbIIIOJIHNB (byHKHI/II/I Hp606p3.30B8.HI/IH HEIOCPEJACTBEHHO!

SELECT to_tsvector (‘A Hard Day’’s Night’),
to_tsquery(‘english’, ‘night &amp; day’);

to_tsvector | to_tsquery
‘day’:3 ‘hard’:2 ‘night’:5 | ‘night’ & ‘day’

C Jsiekcemamu, 0O6Pa3yoOIIUMH tsvector, CBSI3aHbI MO3UIIUU B UCXO/I-
HOM (hpase.

BosMoskHO, BbI 06paTHIM BHUMAHUE, UTO tsvector st cTpoku A Hard
Day’s Night 1e comepxut JiekceMbl a. BoJiee TOro, TIPOCTbIe AaHTTUHCKIE
CJIOBa BPOJIE APTUKJISL @ TIPU MTOUCKE BOOOIIE UTHOPUPYIOTCSL.

SELECT *

FROM movies
WHERE title @@ to_tsquery(‘english’, ‘a’);

NOTICE: text-search query contains only stop words or doesn’t \
contain lexemes, ignored

YacTo BCTpeyarouecs CJI0Ba, B YACTHOCTH @, HA3bIBAIOTCS CMON-CA0-
6amu; Kak TIPABUIIO, UCKATD IO HUM He MMeeT cMbIca. J{jis HopMasiusaim
MMOUCKOBOTO 3a1IPOCa, TO €CTh BbIJIEJIEHUS] U3 HETO 3HAUMMbIX KOMITOHEH-
TOB, AHAJIU3ATOP UCIIOTIB3YET CJIOBAPb AHTIMHCKOTO si3bika. Cremyromias
KOMaH/1a BBIBOJIUT HA KOHCOJIb CIIUCOK CTOM-CJIOB JIJIST QHTJIMHCKOTO SI3bI-
Ka, KOTOPBIH XpaHuTCs B (haiiie B KaTajore tsearch data:

cat ‘pg_config --sharedir’/tsearch_data/english.stop
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IIpu sxenaHuM MOXKHO YAQJIUTD CJIOBO @ U3 CIIUCKA WJIN UCIIOJIb30BaTh
APYTOH CJI0Baphb, HATPUMED simple, KOTOPBIH TIPOCTO Pa3bUBAET CTPOKY
Ha cJI0Ba ¥ TpeoOpas3yeT ux B HUKHUE perucTp. CpaBHUTE CIIeAyIONINE
ZIBa BeKTOpa:

SELECT to_tsvector(‘english’, ‘A Hard Day’’s Night’);

to_tsvector

‘day’:3 'hard’:2 ‘night’:5
SELECT to_tsvector(‘simple’, ‘A Hard Day’’s Night');

to_tsvector

‘a’:1 *‘day’:3 ‘hard’:2 ‘night’:5 ‘s’:4

Hcronb3ys caoBapb simple, MOKHO HaliTu 1060 (GuabM, B Ha3Ba-
HUU KOTOPOTO BCTPEYAETCSI IEKCEMA d.

Apyrue a3biku

HOHHTHO, qTo 06pa60TKa €CTECTBEHHOI'O A3blKa 3aBUCHUT OT 3alaHHbIX
napameTpoB. Bce ycTaHoBieHHbIe KOHMDUTYpPAIIUU MOKHO YBUETDH, BbI-
ITOJTHUB KOMaHY

book=# \dF

IIJIH BbIUMCJICHUS BEKTOpa JIEKCEM Postgres HCITIOJIb3YET CJIOBApH, a
TaKyKe CIIMCKU CTOII-CJIOB U /IpyIrve HE paCCMaTprBaeMbI€ 3/1€Ch ITpaBuJa,
KOTOPbI€ HAa3bIBAIOTCS aHAIU3AMOPAMU N wabronamu. HpOCMOTpeTb CIIN-
COK YCTAaHOBJIEHHbIX B CUCTEME C]IOBapeﬁ 1 JIPYTHUX A3BIKOBBIX KOMIIOHEH-
TOB ITO3BOJIAECT KOMaH/a

book=# \dFd
JI1060ii cioBaph MOKHO ITPOTECTUPOBATH HEMOCPEICTBEHHO, BHI3BAB
dyHKIMIO ts_lexize (). Hike MBI momydaeM ocHOBY cTpoku Day's.

SELECT ts_lexize(’english_stem’, ‘Day’’s’);

ts_lexize

OnwcanHpie BbIE KOMaH/bl TOJHOTEKCTOBOTO TOUCKA PaboTaoT U
JUISL IPYTHX SI3BIKOB. EC/IM B cMCTEME yCTAaHOBJIEH HEMEIKHI A3BIK, TOTI-
PoOYiiTe TAKyI0O KOMAH/LY:

SELECT to_tsvector(’‘german’, ‘was machst du gerade?’);
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to_tsvector

‘gerad’:4 ‘mach’:2

ITockoabKy coBa was (4To) U du (ThI) BCTPEYAIOTCS OUEHD YacTO, TO
B HEMEIIKOM CJIOBape OHU OOBSIBICHBI CTOI-CIOBAMU, a U3 CJIOB machst
(memaentb) u gerade (ceiiuac) BbIETEHBI OCHOBBI.

NMHpekcupoBaHue nekcem

IIosIHOTEKCTOBBIN IIOUCK — MOry4as mTyka. Ho ecin Ta6JII/IHbI HE NH-
AE€KCHUPOBaHbl, TO pa6OTaTb OH 6y11eT MeIJIEHHO. KOMaHlIa EXPLAIN 1IO3-
BOJISIET Y3HATDH A€TaJIN IIJIaHA BBITIOJTHEHUWA 3alTIpoca.
EXPLAIN
SELECT *

FROM movies
WHERE title @@ ‘night & day’;

QUERY PLAN

Seq Scan on movies (cost=10000000000.00..10000000001.12 rows=1 width=68)
Filter: (title @@ ‘night & day’::text)

O6paruTe BHUMaHue Ha CTPOKY Seq Scan on movies. ITo IIJI0XOM 3HAK,
[IOTOMY 4TO CBUIETEIBCTBYET O TIOJHOM CKAaHUPOBAHUHU TaOJIUIIBI, TO €CTh
CYB/I no/mkHa Oyaer IpoYnTaTh KaxkayIo CTPOKY. A, 3HAUUT, HEOOX0AUM
HOAXOSIINN HHIIEKC.

Unnekc no 3uavenusam jekcem umeet tTutt Generalized Inverted iNdex
(GIN, o606uiennblii nuBepTUpoBaHHbIil uHAekc). Kak u GIST, aToT T
BCTpOeH B siipo. CI0BA UHBEPMUPOBAHHDLI UHOCKC TOJKHBI ObITH 3HAKOMBI
TEeM, KOMY JIOBOZMIIOCH PaboTaTh € MOMCKOBBIMU CHCTEMAMMU, HATIPUME]
Lucene wiu Sphinx. 9to crangapTHas CTpyKTypa JaHHbBIX, TPUMEHIeMast
171 IOJTHOTEKCTOBOTO MTOUCKA.

CREATE INDEX movies_title_searchable ON movies
USING gin(to_tsvector(‘english’, title));

[TocTpous uHAEKC, MTONPOOYEM CHOBA BBITIOJHUTH TIOUCK.

EXPLAIN

SELECT *

FROM movies

WHERE title @@ ‘night & day’;

QUERY PLAN

Seq Scan on movies (cost=10000000000.00..10000000001.12 rows=1 width=68)
Filter: (title @@ ‘night & day’::text)
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Uro ke mbl Buamm? [la Hudero. innekc ects, HOo Postgres ero He uc-
nosb3yeT. Beé neno B Tom, uto ipu moctpoernu GIN-uHekca Mbr ykasa-
JIV QaHTJIMICKMI A3bIK (english), HO B 3alIpoce 00 9TOM HUYEro He CKasa-
s, HeobxomMo yKkasaTh sI3bIK BO (hpase WHERE.

EXPLAIN
SELECT *

FROM movies
WHERE to_tsvector(‘english’,title) @@ ‘night & day’;

Komanma EXPLAIN crocobHa OKas3aTb HEOIIEHMMYIO IIOMOIIlb, KOT/la
HYXHO y6€ﬂI/ITbC${, 4YTO MH/EKCBhI UCIIOJIb3YIOTCA B COOTBETCTBHUU C OXKMU-
JaHUAMMUA. Eciu ato ne TaK, TO UHAEKC — MIPOCTO JIMIIHAA Harpy3Ka Ha
CHUCTEMY.

MeTtadoHbl

Mpl miar 3a maroM IpoIBUTAEMCS K CBOEH 1€/ — UCKATh IO HETOYHO
3a/laHHBIM KpuTepusaM. Omnepatop LIKE U PEryJsipHbie BBIPAKEHUS Tpe-
OYI0T 3aIaHsT CIEUATBHO COCTABIEHHBIX 0OPA3IIOB /IS COTIOCTABIIEHIST
co ctpokamu. Paccrostnue JleBeHireiiHa Mo3BOIsIeT HAXOIUTD CTPOKU C
HE3HAYUTENbHBIME OPHOTpahUUecKIMU OMMOKAMH, HO BCE JKE MCKOMAsT
CTPOKa JOJKHA OBITH OYeHb OGJIN3KA K 3ajlaHHO B 3ampoce. TpurpaMmbl
XOPOIIIO TIPUCTTOCOOJIEHBI JIJIST TOUCKA € Pa3yMHBIMU opdorpadudecKkuMu
OTKJIOHeHUsIMU. HakoHell, TOTHOTEKCTOBBIN MOUCK YYUTHIBAET HEKOTO-
pble 0COOEHHOCTH €CTECTBEHHOTO SI3BIKA, B YACTHOCTH YMeET UTHOPUPO-
BaTh MATO3HAYAIINE CJIOBA TUIA APTUKJIEN a U the M MOHUMAET HOPMBI
MHOKeCTBEHHOTO urcyia. Ho mHorma Mt BOOOIIIE He 3HAEM, KaK CJIOBO TIH-
IIeTCs, 3aTO 3HaeM, KaK OHO TIPOU3HOCUTCSL.

M1 siro6um Bproca Yunmica (Bruce Willis) u xoresin 6b1 TOCMOTPETH
(bl/IJIbeI C €T0 y4aCTHueM. beI, MbI HUKaK HE MOKEM BCIIOMHUTD, KaK IIpa-
BUJIbHO IMMUITYTCA €0 UMA 1 (baMI/I.TH/IH, ITO3TOMY IIbITa€MCIA MaKCUMaJIbHO
TOYHO BOCIIPOM3BECTH ee (hOHETHUECKOoe 3ByIaHNUe.

SELECT *

FROM actors
WHERE name = ‘Broos Wlis’;

TyT make TPUTPAMMBI He TOMOTYT ([7II UX WCIOJIb30BAHUS 3HAK =
HY’KHO 3aMEHUTD Ha %):
SELECT *

FROM actors
WHERE name % ‘Broos Wlis’;

Torna na oMoIib TPUXOAAT MeTahOHbBI, TO €CTh AJITOPUTMBI JIJIsI CO-
37IaHUST CTPOKOBOTO TIPE/ICTABJIEHUS 3By4YaHUd cJoBa. Bbl MoxeTre yka-
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3aTh, CKOJIBKO CHMBOJIOB JIOJIKHO OBITH B BHIXOAHOM cTpoke. Hampumep,
ARNKHRT - cemusHaunbiii Metadon uMenn Aaron Eckhart.

Yro6br HAWTH Bee (BUIIBMBI, B KOTOPBIX UTPAET aKTeP ¢ UMEHEM, 3BY-
gamM Kak Broos Wils, MOKHO TIpemrbsiBUTH 3ampoc K pe3ysbraTaM
Bbluncaenus MetadoHoB. OTMETHM, YTO oliepaTop NATURAL JOIN — 3TO
INNER JOIN, B KOTOPOM CO€IMHEHHE aBTOMATHYECKU ITPOU3BOJINTCS
Mo CTOJONAM € OJMHAKOBBHIMU WMeHaMU (HAmpuMep, movies.actor
id=movies actors.actor id).!!

SELECT title

FROM movies NATURAL JOIN movies_actors NATURAL JOIN actors
WHERE metaphone (name, 6) = metaphone (’‘Broos Wils'’, 6);

The Fifth Element
Twelve Monkeys
Armageddon

Die Hard

Pulp Fiction

The Sixth Sense

3aryisiHyB B OHJIAWHOBYIO JIOKYMEHTAINIO, BB OOHAPYIKHUTE, UTO B MO-
nyse fuzzystrmatch ectv u npyrue QyHKIMU: dmetaphone () (ABOMHON
MeTadoH), dmetaphone alt () (7151 aTbTEPHATUBHOTO MPOU3HOIIEHUS
UMEHM) U soundex () (OUEHB CTApPBIil AJITOPUTM, KOTOPBIiA OBLI TIPHYMaH
B 1880-x romax g cpaBHEHUS TUNUYHBIX aMEPUKAHCKUX (haMUINi
npu nposegenun nepenuceit B CIIA). Herpynno yBuzmeTh, 4T0 MMEHHO
BO3BPANIAIOT 3TH (DYHKIIMN.
SELECT name, dmetaphone (name), dmetaphone_alt (name),

metaphone (name, 8), soundex(name)
FROM actors;

name | dmetaphone | dmetaphone_alt | metaphone | soundex

---------------- sy
50 Cent | SNT | SNT | SNT | C530
Aaron Eckhart | ARNK | ARNK | ARNKHRT | A652
| AKOR | AKTR | AKOHRL | A236

Agatha Hurle

Hu oxna u3 s1ux GyHKIUIT He Jydlie BCeX TPOYMX; KaKyk BIOPATb,
3aBUCUT OT KOHKPETHOTO HABOPa JIaHHBIX.

11 IlepeunciienHble HUXKe (QUIBMBI B POCCUICKOM IIPOKATE HA3bIBAIOTCS COOTBETCTBEHHO
«ITaTplii snemMenT», «J[BeHaanarh 06e3bsin», «ApMareanon», «Kpenkuii openrex», «Kpu-
MUHaJIbHOE YTUBO», «IIlecToe uyBcTBO». IIpum. nepes.
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KomMOuHunpoBsaHue pa3HbiX Cnoco00B nomcka

BoicTpouB B II€peHTy BCe BbINIENEPEYNCIEHHbIE METO/bI TOUCKA
CTPOK, MbI MOKEM ITPUCTYIIUTh K MHTEPECHBIM KCIIEPUMEHTAM C UX KOM-
OUHUPOBAHUEM.

OjiHO M3 CaMBIX TIOJIE3HBIX CBOUCTB MeTa(OHOB 3AKIIOYAETCS] B TOM,
YTO OHU BO3BPAIIAIOT CTPOKOBbIE 3HAYEHUs], 4, 3HAUUT, Mbl MOKEM HC-
0JIb30BATh MX B COUETAHUHM C [PYTUMHU METOJIAMHU MOUCKA cTPpoK. Harpu-
Mep, CTPOKY, BO3BpAIeHHYIO (DYHKITHEN metaphone () MOKHO Pa3JIOKHUTh
HA TPUTPAMMBI, & 3aTEM YIIOPSIOYUTH PE3YJIBTATHI 10 HAUMEHBIIEMY PAC-
crostauio JleBeninreitna. InbiMu cjioBamMu, 3allpOCUTD Y CUCTEMBI UMEHA,
KOTOPbIE [IPOM3HOCATCS 1oxoxke Ha Robin Williams, 1 pacrioyoKuTh UX B
HOpsA/IKe YOBIBAHUS TOXOKECTH.

SELECT * FROM actors
WHERE metaphone (name, 8) % metaphone(‘Robin Williams’,8)

ORDER BY levenshtein(lower (‘Robin Williams’), lower (name)) ;
actor_id | name
__________ e

2442 | John Williams

4090 | Robin Shou

4093 | Robin Williams

4479 | Steven Williams

OTMeTHM, UTO Pe3yJIbraT MOJIydnsIcs He uaeaibubiM. Robin Williams
uzet o HoMepoM 3. DeCKOHTPOJIbHOE MCTOIb30BAHIE TIPETOCTABIIsIE-
MOU THOKOCTH MOJKET aBaTh HEOKMIAHHBIE PE3YJIBTAThl, TAK UTO OyIETe
OCTOPOJKHBL.

SELECT * FROM actors WHERE dmetaphone (name) % dmetaphone(‘Ron’) ;
actor_id | name

3911 | Renji Ishibashi
3913 | Renne Zellweger

BapHaHTOB KOM6HHHpOBaHHH MHOXECTBO, OrpaHUYC€HbI OHU TOJBKO
Bameil (panTasuei.

)XaHpbl KaK MHOrOMEpPHbIV Ky0

W nocaegauii 0MOTHUTETHHBIN TIAKET, KOTOPBIA MBI PACCMOTPUM,—
9TO cube. MbI BOCIIOJIb3YEMCSI TUIIOM JAaHHBIX cube JAJIS OTOOPasKeHUsI
JKaHPOB (DUJIBMOB HA MHOTOMEPHbBIN BEKTOP. A 3aTeM IPUMEHUM METO/IbI,
nosBoJistionue 3hPEeKTUBHO HAXOAUTH OJIMKAIIIe TOYKY B [IPeIeJIax I't-
nepKy0Oa, I MOJIyYeH sl CIIUCKA OXO0KUX (DUIBMOB.



--.I Mnaea 2. PostgreSQL

Berl, HaBepHOE, TOMHUTE, YTO B Ha4yaje TPETHETO MHS MBI CO3/IATTU B
TabJmie cToabel genres TUIIA cube. Kaxkmoe 3HaueHne ABIs€TCSA TOUKON
B 18-MepHOM TIpOoCTpaHCTBE, B KOTOPOM OCU KOOPJMHAT COOTBETCTBYIOT
JKaHpaM. 3adyeM TPeICTABISATh KUHOKAHPBI B BUJlE TOYEK B N-MEPHOM
npoctpaHcTBe? JKaHpoBoe /ieienre — He TOYHAS HayKa, U MHOTHE (DUITb-
MBI HeJIb3sT Ha3BaTh HU CTOIPOIIEHTHOW KOMeAMeH, HU CTOTPOIEHTHOMN
Tpare/iuell — OHM HAXOJSATCS T7e-TO ITOCePeHE.

B mameit cucreme kakzioMy KaHpYy TIpUCBauBaeTcs peWTHUHT (TIpo-
n3BosbHOE unciio) oT O 10 10 B 3aBUCMMOCTH OT TOTO, HACKOJTBKO TOUHO
(pupM MOXHO OTHECTH K aToMy kaHpy. [Ipn aTom 0 o3HavaeT HaMMeHb-
nree, a 10 — HanboJIbIIEE COOTBETCTBHE.

Bexkrop xanpos mns buiabma Star Wars'? mmeer Bug (0,7,0,0,0,
0,0,0,0,7,0,0,0,0,10,0,0,0). B Ta6]II/IIIe genres OIIMCHIBAIOT-
ca nosuyuy KAKIOTO M3MEPEHHS 3TOro BekTopa. UTOOBI IOHSTbH, YTO
O3HAYaeT BEKTOP JKAHPOB, HYXKHO BBIYUCIUTH (YHKIMIO cube ur
coord (vector,dimension), HUCIOJIb3Yys genres.position.IIOHCHHM
3TO HA IpUMepe, OTMUIBTPOBAB JKAHPHI ¢ perTHHTOM 0.

SELECT name,
cube_ur_coord('(0,7,0,0,0,0,0,0,0,7,0,0,0,0,10,0,0,0)", position) as score

FROM genres g
WHERE cube_ur_coord(‘(0,7,0,0,0,0,0,0,0,7,0,0,0,0,10,0,0,0)", position) > 0;

name | score
___________ +
Adventure | 7
Fantasy | 7
SciFi | 10

Mpbi 6yieM HCKaTh TTOX0sKHE (DUITBMBI, OTBICKMBas GJIVEKANIINE TOUKH.
Yro6bl MOHATH, TOYEMY ITO paboTaeT, MpeCTaBUM JBa (pujbMa Ha ABY-
MepHOM TpaduKe JKaHPOB, KaK Ha pUCyHKe Hiske. Ecim Bamn mo6uMbIii
dbunbM — 36epuney, To Bbl CKOpee 3aXOTUTE TTOCMOTpeTh Copokanemmuil
descmeennux, ueM Ilapy Ioun — nocaeHuii K KOMEIUSIM HUKAK He OTHe-
cenrb. B Harreii 1ByMepHO# BCeJIEHHOT /1711 TOMCKA BEPOSITHBIX COOTBETC-
TBUI HY’KHO IIPOCTO HalTH OJIMZKAIIEro cocea.

ITOT Pe3yJIbraT MOKHO 0006IIUTE Ha GOJIbIIEe YUCTO UBMEPEHUH, TO
ecTh KaHpoB — 2, 3 win Bee 18. IIpuHIMII OAUH U TOT Ke: OIMMKalIInuit
coce/l B IPOCTPAHCTBE sKAaHPOB JIa€T HAUJTyUlllee COOTBETCTBHE IO JKAHPY.

bawsxkaiiero coceza 1 3a1aHHOTO BEKTOPA sKAHPOB MOXKHO HAWTH
¢ OMOIIbIo GYHKIUK cube distance (pointl, point2). B mpumepe
HUZKE MBI BBIBOJIUM PACCTOSIHUS B TPOCTPAHCTBE sKaHPOB OT dhusibMa Star
Wars 10 Bcex ocTalbHBIX, COPTUPYS WX B TIOPSIZIKE BO3PACTaHUS.

12 3Be3nubie BoitHbL. [Ipum. nepes.
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SELECT *,
cube_distance (genre, ‘(0,7,0,0,0,0,0,0,0,7,0,0,0,0,10,0,0,0)")
dist

FROM movies
ORDER BY dist;

Panee pu co3nanuy TabJIvIL MBI TOCTPOUJIM MHJIEKC movies genres
cube. Ho maxe rnpu HaImuum aTOro MH/EKCA 3aIIPOC BBITIOJIHSAETCS CPaB-
HUTEJNHHO MEJIEHHO, TaK Kak TPeOGyeT MOJIHOTO CKaHMPOBAHUSA TabJIUIIbL.
CepBep BBIYHCISET PACCTOSIHUE JIJI KaXK/I0H CTPOKH, & 3aTeM COPTUPYET
pe3yJIBTaThI.

Bmecto TOro 4T06bI BHIYHMCIATH PACCTOSHUSA A0 KaXKIOH TOUKHU, MbI
MOJKeM OCTAaBUTh TOJILKO HanboJiee BePOSATHBIE, BOCIIOJIb30BABIIUCH 02pa-
nuuueaowum Kyoom. Vijes npocra — UCKATh NATH OJIVIKAUIINX TOPOIOB
Ha KapTe 1mTara 6pICTpee, YeM Ha KapTe BCEro MUPA, MOCKOJIbKY, HAJIOKUB
OorpaHuYeHue, Mbl yMEHBIIAeM KOJIMYECTBO TPOCMATPUBAEMbIX TOUEK.

ODyukiust cube enlarge (cube, radius,dimensions) crpout 18-
MEpPHBI Ky0 ¢ EHTPOM B JaHHOU TOYKE ¥ CTOPOHON 3aaHHO JJIMHEL

Paccmorpum 6oJiee IPOCTOii IIpUMep — ABYMEPHBINA KBajpar C IIeHT-
poMm B Touke (1,1) u «<pagmycoms 1. ETo sieBbIit HUZKHUT yToJl HAXOUTCS
B Touke (0,0), a mpaBbIii BepxHUii — B TOuKe (2,2).

SELECT cube_enlarge(’(1,1)’,1,2);

cube_enlarge
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ToT Jke IPUHIIMI IIPUMEHUM K JII060MY dnciy usMmepenuii. Mimes or-
paHI/I'-II/IBaIOHII/Iﬁ FI/IHepKy6, MbI MOJKEM BOCITOJIb30BaTbCA CIIEIINAJIbHbIM
OIIepaTopoM @>, KOTOPBIN o3HauaeT codepacum. CleayIouuii 3aIrpoc Bbl-
YUCJIACT PaCCTOAHUA OT Star Wars 10 BCEX TOYEK B IPOCTPAHCTBE JKaHPOB,
KOTOpBIE 3aK/JII0YEHBI BHYTPU KyOa co CTOPOHOI 5'°.

SELECT title, cube_distance (genre, ‘(0,7,0,0,0,0,0,0,0,7,0,0,0,0,10,0,0,0)") dist
FROM movies

WHERE cube_enlarge(‘(0,7,0,0,0,0,0,0,0,7,0,0,0,0,10,0,0,0)"::cube, 5, 18) @> genre
ORDER BY dist;

title | dist
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, b _____
Star Wars | 0
Star Wars: Episode V - The Empire Strikes Back | 2
Avatar I 5
Explorers | 5.74456264653803
Krull | 6.48074069840786
E.T. The Extra-Terrestrial | 7.61577310586391

Bocnosb3osasiiuch 110/13aIIpoCoOM, MbI CMOJKEM IIOJIYUYUTH KaHp IO
Ha3BaHUIO (bI/IJIbMa 1 TIPpOM3BECTU [JII HETO BbIYMCJICHUWA, MCIIOJIb3ys
MCEeBAOHUM TaOIUIIBL. 4
SELECT m.movie_id, m.title
FROM movies m, (SELECT genre, title FROM movies WHERE title = ‘Mad Max') s
WHERE cube_enlarge(s.genre, 5, 18) @> m.genre AND s.title <> m.title

ORDER BY cube_distance(m.genre, s.genre)
LIMIT 10;

movie_id | title

1405 | Cyborg

1391 | Escape from L.A.

1192 | Mad Max Beyond Thunderdome
1189 | Universal Soldier

1222 | Soldier

1362 | Johnny Mnemonic

946 | Alive

418 | Escape from New York

1877 | The Last Starfighter

1445 | The Rocketeer

13 IlepeunciienHbie HUKe (PUIBMBI B POCCUIICKOM IIPOKATE HA3bIBAIOTCS COOTBETCTBEHHO
«3Be3/Hble BOWHBI», «3Be3/IHbIe BOIHBI — MMIIEPUs] HAHOCUT OTBETHBIN yaap», «ABa-
tap», «Mccnenosarenns, «Kpysny, «MHomnanersinun». Ipum. nepes.

14 Ilepeunciennbie HUKe (UIBMBI B POCCHIICKOM NPOKATe HA3bIBAIOTCSI COOTBETCTBEH-
Ho «Kubopr», «Ilober us Jloc-Anmxenecar, «besymublit Makc: 1107 Ky1osoMm rpomas,
«Conpmar», «/[’KoHHH-MHEMOHUK»>, «)Kusble», «Ilober ns Hbm—ﬁpra»,«IkmneanHﬁ
3BE3HBIN Goel», «Pakerunk». [Ipum. nepes.
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Takoi#l MeTol peKOMeHIOBaHMs (GUIBMOB He WieaseH, HO JJIsI Hava-
JIa BITOJTHE COMIET. B moceyIomux raaBax Mbl BCTPETUMCST M C IPYTUMHI
MHOTOMEPHBIMHU 3aTIPOCAMYL, B TOM YIICJIE C TIOMCKOM Ha IBYMePHOI KapTe
B MongoDB.

deHb 3: ntorn

CeroziHsi Mbl COBEpPHIMJIA CTPEMUTEIbHOE IIyTEIIeCTBUE, HCCIEIOBAB
rubK¥e BO3MOKHOCTU MOUCKA cTpok B PostgreSQL, 1 BoCmob30Basmch
MAKeTOM cube /IJII MHOTOMepHOTo norcka. Ho ropaszio Baxkuee To, 4TO MbI
HOJIYYUJIA TIPEJICTABJIEHUE O HECTAHIAPTHBIX PACIIMPEHUSX, Oraromapst
kotopbiM PostgreSQL.3anumaer nepsoe Mecto cpeit PCY B/l c oTKpBITHIM
UCXOMHBIM KomoM. K Bammm yciyram etie fecaTkd (ecjayd He COTHH)
MAKeTOB — OT XpaHeHUs TeorpaduuecKux JaHHBIX /10 KpUIITorpadguiyeckux
(byHKIIMH, OT HECTAHAAPTHBIX TUTIOB JIAHHBIX /10 A3BIKOBBIX PACITUPEHUI.
[lornonHuTesnpHble MAKeThl B COYETAHUM C MOIIBIO BCTPOEHHOTO B S/IPO
a3bika SQL — BoT uTo BhIztessgeT PostgreSQL.

AdeHb 3: gomawHee 3agaHne

NHdopMaLMOHHBIA NOUCK

1. Haiingure B OHJIANTHOBOM IOKYMEHTAIUU ONTUCAHUS BCEX JIOTIOJTHU-
TeJIbHBIX IAKETOB, ITOCTaBIseMbIX B cocTaBe PostgreSQL.

2. Haiigure MOKyMEHTAINIO TIO PeTyJsIpHBIM BbipaxkeHussMm POSIX
(3TO IPUTOAUTCA B OCJIEYIONUX TJIaBaX)

3apaun

1. HaHI/ILHI/ITe XpaHUMYIO IIpOoLeAypy, KoTopas IpUHNUMA€T Ha3BaHUE
(bI/IJIbMa WJIN UM aKTE€pa 1 BO3BPAIA€T IIE€PBbIE ITATb PEKOMEH/1A-
L[I/Iﬁ, B KOTOPbI€ BKJIIOYEHDbI JII/I60 (bI/IJIbeI, rae akTep CHUMAJICA B
rJIaBHOM poJiu, 160 (PUIbMBI IIOXOKUX KAHPOB.

2. BK]IIO‘{I/ITe B 6a3y JaHHBIX O (1)I/I]IbMaX BO3MOKHOCTb XpaHUTb KOM-
MEHTapun HO]IbSOBaTe.IIef/’I " U3BJIEKATbh U3 HUX KJIIOYEBbIE CJIOBaA (33.
BbIUYE€TOM aHFHHﬁCKHX CTOH-CJIOB). COCTaBbTe CIIUCOK IIEPEKPECT-
HBIX CCBIJIOK M€Ky KJ/JIIOYE€BbIMU CJIOBaMU 1 d)aMI/I]II/IHMI/I AKTEPOB
n HOHbITafITECb HaﬁTH HaI/I6OJIee JaCTO YIIOMHWHAEMbIX aKTEPOB.

2.5. Pe3iome

Ecjiit BBI He CJIMIIKOM XOPOIIO 3HAKOMBI € PEJISIIIMOHHBIME Oa3aMu JTaH-
HBIX, TO MBI HACTOSITEJIbHO PEKOMEHIyeM Tirybske uayunth PostgreSQL
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WK Kakylo-HuOyab Apyryio pensunonnyio CYB/I, npexie ueM UcKaTh
MeHee TpauINoHHbIe anbrepHaTuBbI. Pemsiinonnsie CY b/l naxonnanics B
I[eHTPe BHUMAaHUS aKaleMUYeCKIX KPYTOB 1 KOMMEPUYECKITX OPTaHu3anuii
6ouee copoka Jiet, 1 PostgreSQL — ogna us ayutnux PCYB/I ¢ OTKpBITBIM
MICXOIHBIM KOJIOM, B KOTOPOH BOTLIOTUJINCH BCE TOCTHKEHUSI.

CusnbHble cTOpOHbI PostgreSQL

Cunbabix ctopoH y PostgreSQL cToMbKO ke, CKOJIbKO y PeJIIMOHHON
MOJIeJI: MHOTHE TOJbl MICCIEIOBAHUI 1 TIPOMBINIIEHHON 3KCILTyaTalluu
MPAKTUYECKU BO BCEX 0OJACTSX, TJI€ TIPUMEHSIOTCS KOMITHIOTEPHI, TH6-
KHe CPelCTBA 3allPOCOB, BHICOYANIITNI YPOBEHb HENPOTHBOPEYMBOCTH U
noiroBedHocTH AaHHBIX. [l Postgres Hammcanbl ¥ IPOBEPEHBI B fejie
npaiBepbl GOJIBIIUHCTBA SI3BIKOB TIPOTPaMMUPOBaHusa. MHOTHE ITpo-
rpaMMHbBIE MOJIEJIH, B TOM YHCJe OGBEKTHO-PEIAIUOHHOE OTOOPaKeHNE
(ORM), mpearosaraiot, 4To B ocHoBe JexxuT pessimorHast CYB/I. [nas-
HBII TI0C — THOKOCTH coeinuenst. He HysKHO 3apatee TIaHUPOBATD, Ka-
KHe 3aTPOChI OYYT MPEIbABIATHCA K MOJIEIIH, TOCKOIBKY BCET/IAa MOKHO
BOCITOJIb30BATHCS COeINHEHNEM, (DrIbTpanyeil, NpeACTaBIeHUSIMU U MH-
nexcamut — GoJiee YeM BEPOSITHO, UTO BbI CyMeeTe M3BJIeUb HHTEPECYIOTHe
BacC JIaHHBIE.

CYB/] PostgreSQL mupoko n3BecTHa CBOMMU «CTENI(POPCKIMU JIaH-
HbIMU» (Ha3BaHMe TPoUCXoauT oT huabMa «Crendop/ckre skeHbl», B KO-
TOPOM PACCKa3bIBAETCSI O TOPOJKE, TA€ MMOYTH BCE SKUTEIU TIOXOXKH JAPYT
Ha aipyra o dopme u cozepxkanuio). [log aTum nornmaetcst TotT ¢akr,
YTO JJAHHBIE B BBICOKOI CTEIIEHU OJHOPOHBI U COTJIACOBAHBI CO CTPYKTY-
PUPOBAHHOU CXEMOT.

Kpome Toro, PostgreSQL BBIXOAUT HajJeKo 3a PaMKU OObIYHOIM [t
PCYDB/l ¢ OTKpbBITBIM UCXOAHBIM KOIAOM (DYHKIMOHATHLHOCTH, HATIPU-
Mep MOIIHBIX MEXaHM3MOB OTPaHMYEHMIT HA cXeMy. BBl MO)keTe mucarb
cOOCTBEHHBIE SI3BIKOBBIE PACIIMPEHUS, BBOAUTH HOBBIE THUIBI WHIEKCOB,
co3/[aBaTh COOCTBEHHBIC THIBI JAHHBIX U JIaXKe TEPEUCHIBATD ILIAHbI
BbITIOTHEHUST 3a1nipocoB. U, ecom g apyrux CYB/I ¢ oTKpbITBIM HCXO/1-
HBIM KOJIOM HMEIOTCSI XUTPOYMHBIE JINIIEH3UOHHBIE COoTJIanienus, To Post-
greSQL — 5T0 KBUHTICCEHIUSI OTKPBITOCTH. Y KOJa BOOOIIIEe HET BJIajie/Ib-
1a. JIio60il MOXKeT fesaTh ¢ MPOEKTOM TPAKTHYECKH BCE, YTO €ro JyIie
yrofaHo (TOJIBKO He BO3Jarasi OTBETCTBEHHOCTh Ha aBTOPOB). PaspaboTka
U PacIpoCTpaHEHUE MOAEPKUBAIOTCS COOBIECTBOM 1 TOIBKO UM. Eciu
BbI — CTOPOHHUK OecIiaTHOro (1 cBo6oaHo pacipocTpadsgemoro) ITO wiu
HOCHUTE JUTHHHYIO KOCMATYI0 G0POJLY, TO IOJKHBI TIPOSIBUTD YBasKEHHUE K UX
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€/IMHO/LYIITHOMY COITPOTHBJICHUIO KOMMepIHAIN3alli1 9TOTO 3aMedaTesib-
HOTO IIPOJIYKTA.

Cnabsbie ctopoHbl PostgreSQL

XoTs pesstinoHHble 0a3bl JAHHBIX, 6€3 COMHEHMsI, A0OMIUCh HarnbOJIb-
1Iero ycrexa 1o cpaBHeHuIo co Bcemu npounmvu Bujamu CYDB/I, B He-
KOTOPBIX CJIydYasix OHU — He Jiydiee perienre. CerMeHTUPOBaHUE — HE
caMas CUJIbHasl CTOPOHA PessauuoHHbIX 6a3 1 PostgreSQL B ToM uncie.
Eci tpebyercsa MaciitabupoBaHue 110 FOPU30OHTAIM, a He 110 BePTUKA-
Jin (TO €CTh HECKOJIBKO MAPAJIJIETbHBIX XPAHUJIHII] IAHHBIX, a HE OJIHA CY-
MEPMOIITHAST MAIIIMHA UJIU KJIACTEP ), TO JIydllle TOUCKATh B [PYTOM MECTe.
Eci TpeboBanus K JaHHBIM HACTOJIBKO THOKKE, YTO He YKJIAAbIBAIOTCS B
IIPOKPYCTOBO JIOKe TPeOOBAHUIA K CXeMe, MU BAC OTILyTHBAIOT U3AEPKKU
Ha oKcIuryaranuio nojgHoMacmrabHoi CYB/I, wiau 3azaua nozpasyme-
BaeT 04eHb OOJIbLIOE KOJIMYECTBO OIePALil YTEH U 3aIlMCU 3HAUYEHU I
KJII0Ya, UK TPeOYEeTCsT XpaHUTh TOJIBKO GOJIbIIIE IBOMYHbIE 0OBEKTHI, TO,
OBbITh MOJKET, JIyYllle IIOAOUAIET KaKoe-HUOYAb APYroe XpaHuJIHIIe.

lNMepen paccraBaHnem

Pensinmonnas 6a3a JaHHBIX — OTJIUYHBIA BBIGOP, U OOYCJIOBJIEHO 3TO,
Ipeske BCero, rmOKoCcThIo 3ampocoB. Xorsa PostgreSQL Tpebyer mpo-
eKTUPOBATh CXEMYy 3apaHee, OHA He JIeJaeT HUKAKUX IIPEeAIOJIOXKEeHUN
0 TOM, KaK JaHHble OyAyT UCMOIb30BaThest. Ecm cxeMa B 0CTaTOUHOI
CTeNeHN HOPMAJIN30BaHa, B YACTHOCTH, B HEH HE XPaHATCS NyOIUKATHI
WU BBIYUCIISIEMBIE 3HAYCHUS, TO MOYKETE CUMTATh cebsT BO BCEOPYIKUM
JUISL TIPE/TbSIBICHUS JIIOOBIX 3aTPOCOB. A €CJIM BKJIOUUTD MOAXOJISIIE
MOJZIYJIH, ONTUMAJBHO HACTPOUTD SIPO U MOCTPOUTH HYKHBIE MHIEKCHI,
TO cucTeMa Gyer paboTaTh MOPasUTENbHO OBICTPO Ha TepabaliTHBIX 00b-
eMax JIAHHBIX, TIOTPeBIIsIst TIPU 3TOM COBCEM HEMHOTO pecypcoB. U Hako-
Hell, [ TeX, KTO Ha IIePBOe MeCTO CTaBUT GesomacHocTh, PostgreSQL
IpeIJIaTaeT TPAH3AKIUU — MOJHOCTHIO ATOMapHbIE, HETPOTUBOPEUYHBHIE,
M30JIMPOBAHHBIE U JIOJITOBEYHBIE.
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Riak

JI106011 4e10BEK, XOTh HEMHOTO 3HAKOMBII CO CTPOUTENLCTBOM, 3HAET, 4TO
apMaTypPHBII CTEPXKEHb — HTO cTajibHas GajiKa WU TIPYT, IpeAHa3HAUeH-
HBI I ycuieHus: 6ETOHHBIX KOHCTPYKIUiA. [IpryeM OZHOTO CTepsKHs
HEJI0CTaTOUHO; YTOOBI CUCTEMA TIOJAYYUIACh J0JITOBEYHON, HEOOXOAMMO
MHOTO COBMECTHO paboTaioniux crepxueii. TO4HO Tak jke ycTpoeHa u 6asza
manabix Riak (mpousHocHTCS «pHAK») — KaKAblil KOMIIOHEHT AEIIEB U
JIETKO 3aMEHUM, HO MPH [TPABUJIBHOM HCIOJIb30BAHUU TPYIHO HAUTU 6O-
Jiee TIPOCTOM U B TO K€ BPeMsI IMPOYHBIN (PyH/IAMEHT, HA KOTOPOM BO3BO-
IIUTH BCe 3IaHME.

Riak — arTo pacupeznesieHHOe XpaHUIKIIE KIIOYel 1 3HaYeHHI, B KOTO-
POM 3HAUEHHMEM MOXKET GBIT UTO YTOAHO — IIPOCTON TEKCT, IOKYMEHT B (hop-
Mmare JSON mau XML, uzobpaskenue wim BuaeokmiL st goctyma K Xpa-
HUJIMILY TIpeJocTaBJisiercst npocToii 1 eautnoobpasubiii HTTP-unrtepdeiic.
C kaxumu 6bl JaHHBIME BB HU pabotany, Riak cMoskeT coxpaHuTh ux.

Riak Taxe MOXeT MOXBACTaThCS OTKA30yCTOMYMBOCTBIO. JI1000ii
cepBep MOKeT ObITh OCTAHOBJIEH WJIU 3aIylleH B JI0O0H MOMEHT, TOUKH
obiiero orkasza He cymectByer. Kiacrep mpojoJkaer pabotaTh pu
yhajgeHuu, 1o6aBIeHuY Uin aBapuiiHoM oTkase (u36aBu Bor, KoHeuHo)
cepBepoB. Riak mo3BoiuT 0OTKa3aThCsi OT HOYHBIX AEKYPCTB, MOTOMY
YTO OTKA3 OJIHOTO y3Ja — He KPUTHYeCKad CUTYallus U BIIOJHE MOXKET
o0k AaTh 10 yrpa. OauH us pazpaboTynkos sapa, Jxacrun [uxu (Jus-
tin Sheehy) xax-to samermn: «[Komanga Riak] ycepano paborana Haz
TAKUMU BEIAMU, KaK JOCTYIHOCTD JIJISI 3AITUCH..., ITOOBI TIOTOM CIIOKOWHO
OTIIPABUTBCS CIIATb>.

Opnako momo6Hasg rubkocts Tpebyer xommpomuccoB. B Riak mer
XOpOUIel TOIEPKKU TPOU3BOJIBHBIX 3aIIPOCOB, a XPaHMJIUIIA KJOYEl
U 3HAYEeHWH, TI0 caMoil CBOell Mpupojie, IJIOXO CBS3BIBAIOTCS IPYT C
Apyrom (MHBIMU CJOBAMU, HOHATHE BHEITHETO KJI04a oTcyTeTByeT). Riak
aTaKkyeT 9T MpobJaeMbl ¢ HECKOJIBKUX (PPOHTOB; KAK MMEHHO, MbI Oy1eM
pasbupaTbes B OKaiiye JHu.
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3.1. Riak gpyxuT c BeO

Riak «roBopur Ha si3bike BeO» JIydille, YeM BCE OCTAJbHBIE PACCMATpPHUBae-
MbI€ B 9TOH KHUTe 6a3bl IAHHBIX (HA BTOPOM MeCTe, HEHAMHOTO OTCTaB, CTO-
ut CouchDB). BsI nipemrbsiBiisiere 3ampoc ¢ momoripio URL, 3aromoBkoB u
riarosoB HTTP, a Riak BosBparaer pecypcesl ¥ cTaHZapTHbIE KOAbI OTBETA
HTTP.

Riak n cURL

Mockonbky 3agaya 3TON KHUMN — MO3HAKOMUTb YATATESS C CEMbIO 6a3amu faH-
HbIX 1 MOMIOXEHHBIMW B X OCHOBY MAESIMU, @ HE HAY4YNTb MPOrpPamMMmNPOBAHUNIO HA
KOHKPETHOM $13bIKEe, Mbl MO BO3MOXHOCT/ CTapaemcsi He MCMNoJIb30BaTb HOBbIE
a3bikun. Riak npegoctaensetr REST-uHTtepdeic nosepx HTTP, noatomy Mbl 6ynem
obpawatbes K HeMy ¢ nomoLpbto yTunuTtel cURL. B npon3BoACcTBEHHOM cpeae Bbl,
ckopee Bcero, byaete nosib3oBaThCs ApalriBEpPOM CBOEro ntobumoro s3bika. Uc-
nosb3oBaHve cURL no3BonuT Ham n3yunTb 6a30BbIvi AP, He npuberas kK KOHKPeT-
HOMY AparBepy UAn A3blKy NPOrPaMMUPOBaHNS.

Riak — oTymmunbIii BEIOOD 4711 HEHTPOB 00pabOTKU JAHHBIX — TAKKX, KaK
Amazon, — KOTOpble JOJKHBI 00CTyKABATh MHOT'O 3aIIPOCOB ¢ HU3KOH 3a-
JIEP>KKOH. B ycimoBuax, koria Kask/ast JUNTHSIST MUJUTICEKYHIA OKUIaHUS
03HAYaeT MOTEPI0 TMOTEHIUAIBHOTO KJIWEHTA, COCTAaBUTh KOHKYPEHITHIO
Riak tpyzno. OHa 1pocTa B HACTPOHKe U afAMUHIUCTPUPOBAHUN U MOYKET
pactu BMecTe ¢ TpeboBanusMu. Eciau Bam moBoauioch paborars ¢ BeO-
cayx6amu Amazon, Hanpumep SimpleDB wiu S3, To BBI JIETKO 3aMeTHUTE
HEKOTOPOE CXOJICTBO B (hopMe U (PYHKIIMOHUPOBAHUU. JTO HE CIydaliHOe
coBIajieHre — B ocHOBY Riak Jsiersiv maen, onvcannbie B craThe Amazon
o cucreme Dynamo!.

B 5710ii T1aBe Mbl n3y4nM, Kak Riak XpaHUT ¥ M3BJeKaeT 3HAYEHUS 1
KaK CBs3aTh JaHHbIe Mexay co0oii ¢ momornbio cebmok (Links). 3aTem
MBI IIOTOBOPHUM O TEXHOJIOTHH 00paboTKU JaHHbIX mapreduce, ¢ KOTOPoit
4acTo OyIeM CTAIKUBAThCS HA CTPAHMIAX 9TOM KHUTU. MBI YBUAUM, KaK
opranusyercs kaactep cepsepoB Riak u xax o oOpaGaThiBaeT 3aIlpOChI
JIaKe B cJydae OTKa3a OT/eJIbHBIX cepBepoB. HakoHely, Mbl pacckaskeM o
ToM, Kak Riak paspemnaer KOH(IUKTHI, BO3HIKAIOIINE IIPH 3AIIUCH Ha Pac-
npejieJieHHbIE CEPBEPHI, U TO3HAKOMUMCS C HEKOTOPBIMU PACITUPEHUSIMHI
6a30BOTO cepBepa.

1 http://allthingsdistributed.com /files /amazon-dynamo-sosp2007.pdf
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3.2. AeHb 1: CRUD, ccbinku
v Tunsl MIME

MoHO cKauaTh ¥ ycTaHOBHUTDH cOOpKy Riak, mpemaraeMyio KoMIanuein
Basho?, kotopast punarcupyeT pa3pabOTKy, HO MBI TIPEANOYUTAEM COOH-
path MPOAYKT CaMU, TaK KaK B UCXOJHOM AMCTPUOYTUBE UMEIOTCS TIPH-
MepBl HEKOTOPBIX TOTOBBIX KoH(purypaiuii. Eciim Bam coBceM He XoueTcst
3aHUMATBCSI COOPKOIL, TO MOXKETE YCTAHOBUTH TOTOBYIO BEPCHIO, a TIOTOM
CKauyaTh MCXO/IHBI KOJ M HAaWTW B HeM IpHUMephl HACTPOWKU cepBepa.
Jlns 3amycka Riak monamo6utest takke sispik Erlang® (Bepcuu He Huke
R14B03).

Jlnst cbopku Riak u3 ncxoptoro koga Heo6xoauMbt Tpu Beru: Erlang
(o moHago6uTest Takske pu usydennu CouchDB B ruase 6), cam ucxon-
HBII Koz 1 cTangapTHble cpencrsa coopku B Unix tua Make. ITporenypa
ycranoBku Erlang HecsioxHa, X0TsI 1 3aHUMAeT HEKOTOpoe BpeMst. Vcxon-
HBIU KOJI MBI OpaJii M3 PEmo3UTOpust (CChLIKa uMeeTcst Ha caiire Basho);
€CJIU Ha BallleM KOMIIbIOTePe He YCTAHOBJIEHA KIUEHTCKAS YaCTh CUCTEMBI
Git uiu Mercurial, To MOKeTe cKayaTh 3aapXMBUPOBAHHBIN TakeT. Bee
MPUMEPBI B 3TOH TJlaBe TeCTUPOBANIUCH g Bepeuu 1.0.2.

Cospmarenu Riak Boictynumiu B posu Canra-Kiayca, mooKuB B 4yJIoK
MIPeJIeCTHYIO UTPYIIKY /IJIsT HOBBIX IMOJIb30BaTesiell. B ToM sxe katasore,
rie cobupaicsa Riak, BbImosHUTE TaKyI0 KOMAH/LY:

S make devrel

ITo ee 3aBepiieHUE BBl OOHAPYKUTE TPU CKOH(DUTYPUPOBAHHBIX CEP-
Bepa. OcTanoch TOJMBKO 3aITyCTUTD UX:
S dev/devl/bin/riak start

S dev/dev2/bin/riak start
S dev/dev3/bin/riak start

Ecii kKakoii-HIOYIb cepBep He 3aIyCTUTCS, IIOTOMY YTO IIOPT yiKe 3a-
HAT, He naHukyiiTe. [IpocTo namenuTe HoMep TOPTa, 71T YeTO OTKPOITE
(aiin etc/app.config B Karajore HeyZIauJIMBOTO CepBepa U MPOMUIITUTE
HOBBIH IMOPT B CTPOKE BU/IA:

{http, [ (“127.0.0.1", 8091 } ]}
Tenepsb y Hac A0JKHO OBITH TpU Tiporiecca Erlang, B KoTopbIx McHo-

HseTcs IporpaMMa beam. smp. Kask/blii mporiecc mpecTaBiisieT OAUH y3es
Riak (ax3emruisip cepBepa), KOTOPbINA HUYETO HE 3HAET O CYIIECTBOBAHUM

2 http://www.basho.com/
3 http://www.erlang.org/
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ApYTHUX y370B. YTOGBI CO3/IaTh KIacTep, y3JIbl He0OXOIMMO 0OBEINHNTH,
3aIyCTUB YyTUJIUTY riak-admin B KaTajore Kask/0oro cepBepa U yKas3aB B
KOMaHJIe join ajipec T0OOTO APYTOTO y3IIa.

S dev/dev2/bin/riak-admin join dev1@127.0.0.1

Kaxkoli umMeHHO cepBep yKasaTb, HeBaxkHO — B Riak Bce ysmbl paBHO-
npasHbl. Brimouns B kaactep yaanl devl u dev2, MBI MokeM yKa3aTh Ha
o601t n3 Hux u3 dev3.

$ dev/dev3/bin/riak-admin join dev2@127.0.0.1

Y6enumest, uTo Bee cepBepbl paboTaioT, TPOBEPUB X COCTOSTHUE B Gpa-
y3epe: http://localhost:8091/stats. ITa KOMaHJa MOXKET MPEIJIO-
JKUTH CKadaTh (ailji, KOTOPBIN COAEPKUT PasHOOOPa3HY0 WH(HOPMAIIHIO
0 kJacrepe. Beirsiant ona npuMepHo Tak ((aiia oTpemakTUpOBaH s
y100CTBa YTEHUS):

{
“vnode_gets”:0,

“vnode_puts”:0,
“yvnode_index_reads”:0,

“connected_nodes”: [
“dev2@127.0.0.1",
“dev3@127.0.0.1"

1,

“ring_members” : [
“devl1@127.0.0.1",
“dev2@127.0.0.1",
“dev3@127.0.0.1"
1,
“ring_num_partitions”:64,
“ring_ownership”:
“1{'dev3@127.0.0.1",21},{'dev2@127.0.0.1",21},{ dev1@127.0.0.1",22}1",

Y6enutbest, UTO BCe CEPBEPHI — PABHONPABHBIE YYACTHUKHU KOJIBIA
(ring) MO’KHO, TPO3BOHUB TOPTHI APyTUX cepBepon: 8092 (dev2) u 8093
(dev3). A moka orpaHMYMMCS CTATUCTUKOM, TIoJTydeHHOH oT devl.

BariisiauTe Ha CBOWCTBO 7ing members — OHO CONEPKUT NMEHA BCEX
Y3JI0B ¥ OJMHAKOBO JJIst JTI060T0 cepBepa. lajee, B cBocTBe connected
nodes MOJKEH OBITH CITUCOK JPYTUX CEPBEPOB B KOJIBIIE.

Temieps ocTaHOBUTE Y3€UTI...

S dev/dev2/bin/riak stop
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1 CHOBa Iepeiiiute 1o aapecy /stats. Kak Buaure, anapec
dev2@127.0.0.1 6OHbHR3HerHcyTCTByeTBCHHCKeconnected_node&
3armycruTe dev2, 1 OH CAMOCTOSATENBHO TIPUCOEAUHUTCS K Koaviy Riak (o
TOM, YTO TaKoe KOJIBI[O, MBI IOTOBOPUM Ha BTOPOH /IeHb).

Jlyywie REST moxxeT O6biTb TO/IbkO REST

(nnn kak 3aBUBaTb JIOKOHbI)*

Axponum REST osnauaer REpresentational State Transfer (mepemaua
MPE/ICTaBUMBIX cOCTOSIHMI ). HecMoTpst Ha skapronHoe 3By4anue, 3TOT ap-
XUTEKTYPHBIN CTUIB Jle (haKTO CTajJ OCHOBOW MHOTHMX BEG-TIPHUIIOKEHUI,
MO03TOMY ero HazBaHue cTout 3anoMuHuTh. REST — ato pekomenzanus mo
orobpaxenuio pecypcoB Ha URL-ampeca u B3aMMOJAEHCTBHIO C Pecyp-
caM¥ TIyTeM WCIIOJIb30BAaHUS TJAroJioB, COOTBETCTBYIOIIUX OIEPAUIM
CRUD: posT (cosmanue), GET (urenue), PUT (0OHOBJEHHE) U DELETE
(ynanenwue).

Yeranosute KIneHTCKyIo mporpaMMy ¢ URL 11 pabGoThI 0 IPOTOKO-
ay HTTP, eciiut ona emie e ycranoBsieHa. Mbl 6y1eM HCIIOJIb30BATD €€ J1JIst
ornpaBk REST-3ampocos, Tak kak oHa MO3BOJISAET JIETKO 33/1aBaTh IJ1aro-
Jibl (HanpuMep, GET uau PUT) u HTTP-3aronoBku (Hampumep, Content -
Type). C TIOMOIIBIO KOMAaH/ABI curl MBI MOXKEM HAIPSAMYIO 0OpaIaThCst
k REST-unrepdeiicy Riak, He mosp3ysich HHTEPaKTUBHON KOHCOJIBIO U
ApaiiBepoOM KaKoro-HUOYIb s3bIKa, Harpumep Ruby.

Y6enurhes, uTo curl paboTaeT, MOXKHO, TIPO3BOHUB Y3eJI:

S curl http://localhost:8091/ping
OK

Tenepb oTIpaBUM 3aBeIOMO HETTPABUIBHBIN 3ampoc. DJar -i roBoput
cURL, 4T0 MBI XOTUM BUIETH TOJBKO 3arOJIOBKU OTBETA.

S curl -TI http://localhost:8091/riak/no_bucket/no_key

HTTP/1.1 404 Object Not Found

Server: MochiWeb/1.1 WebMachine/1.7.3 (participate in the frantic)
Date: Thu, 04 Aug 2011 01:25:49 GMT

Content-Type: text/plain

Content-Length: 10

Tax xax pa6ora Riak ocHoBana Ha URL-azpecax u geiicTBUAX, TO HC-
HOJIb3YIOTCS 3arOJIOBKU M KOIbI OLIMOOK, OIPEAe]eHHbIE B IIPOTOKOJIE
HTTP. OtBer c komom 404 o3HauaeT, 4To CTpaHUIlA He Hall/leHa — He Ha
YTO CMOTPETS. A, CTAJIO OBITh, IIOPA YTO-TO IIOMECTUTD B Xparuauile Riak,
BOCITOJIb30BABIIIMCH TJIAr0JIOM PUT.

4 Wrpa ciaos: curl — no-anrsuiicku «10koH»>. [Ipum. nepes.
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[Tapametp -x pUT roBoput cURL, uyTo MbI XO0TUM BBITTOSTHUTS HTTP-
neficTBYEe PUT, YTOOBI COXPAHUTH SIBHO 3a[aHHOe 3HaYeHMe Kiaoda. Dar
-H 03HAYaEeT, 4TO CJIEAYIONast 32 HUM CTPOKa J0JKHA OBITh TIepe/laHa B
Busie HTTP-3arosnoska. B manroM coiyuae Mol ycranaBiausaem MIME-
tun copepxumoro HTML. Crpoxka, caexyromias mocie daara —d (Teno
3ampoca), uarepnperupyercs Riak kak HoBoe 3HaueHwe.
$ curl -v -X PUT http://localhost:8091/riak/favs/db \

-H “Content-Type: text/html” \
-d “<html><body><hl>My new favorite DB is RIAK</hl></body></html>"

Teneps, nepeiizisi B Gpaysepe 1o ajgpecy http://localhost:8091/
riak/favs/db, Bbl yBUAUTE CUMIIATUYHOE COOOIIEHHE OT CaMOTO Cebsl.

CoxpaHeHMe HOBOrIo 3Ha4eHuns Cc nomMmoLybio

rnarona PUT

Riak — 3710 Xpanuuine kio4yeidl ¥ 3HAYEHUH, U, 3HAYUT, YTOObI 110-
JIYYUTD 3HAYEHWE, HYKHO 3aaTh Kiaiod. Riak pazbnBaeT Bce MHOKECTBO
Kioueit Ha ceemenmot (bucket), uroObr u3beskaTh Komuauit. Hampumep,
KJIIOY JUUISL SI3bIKA java MOXKET COCYIIECTBOBATD C KJOYOM ISt HANUMKA
javas.

Mpbr xoTUM CO3/1aTb CUCTEMY [JiA Y4€Ta JKUBOTHBIX B TOCTUHUIIEC JIJIA
cobak. CHauajia CO3/Ia/lUM CETMEHT animals, B KOTOPOM OYIyT XPaHUTb-
csI CBeJIeHMsT 0 loxMaThIX rocTtossbiiax. URL-azpec yeTpoen caenyommm
06pasom:

http://SERVER:PORT/riak/BUCKET/KEY

ITportie Bcero TOMECTUTD JaHHBIE B cerMeHT Riak, ecoin kirtou 3apaHee
usBecTeH. IepBbIM MBI 106aBUM uyaecHoro nica Tysuka (Ace, The Wonder
Dog), cortocTaBMB eMy KJTIOU ace U 3HaueHne {“nickname” : “The Won-
der Dog”, “breed” : “German Shepherd"}.COSﬂaBaTbcerMeHTHBHO
Heo0s13aTeTbHO — MOMEIIEHIEe TIEPBOTO K€ 3HAUEHUsI B HOBBIM CErMEHT
MPUBOJUT K €T0 CO3/IAHMUIO.

S curl -v -X PUT http://localhost:8091/riak/animals/ace \

-H “Content-Type: application/json” \
-d ‘{“nickname” : “The Wonder Dog”, “breed” : “German Shepherd”}’

B otBet MbI mosryyaem kog 204, Moiar -v (o1 caosa verbose — moapo6-
HO) MIPUBOJIUT K BBIBOALY CJIEMYIOMIEH CTPOKU C 3aTOJIOBKOM:

< HTTP/1.1 204 No Content

5 CJ0BOM java B AMEpPHKE Ha3bIBAIOT HE TOJILKO sIBAHCKUH Kode, HO 1 Kode Boobute. [Tpun
nepes.
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Tenepb MOJKHO ITPOCMOTPETD CITMCOK CO3/IaHHBIX HaMU CETMEHTOB.

$ curl -X GET http://localhost
{“buckets”:[“favs”,”animals”]}

[Ipu JKeJlaHUU TIOJMYYUTH PE3YJIBTAT OIEPAIluU YCTAaHOBKH, J00ABUB
napamerp ?returnbody=true. [[poBepum 310, 106aBUB cobauky [Tosu:
$ curl -v -X PUT http://localhost:8091/riak/animals/polly?returnbody=true \

-H “Content-Type: application/json” \
-d ‘{“nickname” : “Sweet Polly Purebred”, “breed” : “Purebred”}’

Ha sto pa3 ms! mosryanm oTBeT ¢ KogoM 200.
< HTTP/1.1 200 OK

Ecist nam Bce PaBHO, KaK 6yI[ET Ha3bIBaTbCA KJIIOY, TO Rlak creaepu-
PYET €ro CaMOCTOATEJIbHO, HYKHO TOJIBKO OTIIPABUTDH POST-3a1mpoc.
S curl -i -X POST http://localhost:8091/riak/animals \

-H “Content-Type: application/json” \
-d ‘{“nickname” : “Sergeant Stubby”, “breed” : “Terrier”}’

CreHeprpoBaHHBIii K104 OyeT BO3BpAlLeH B 3arojioBke Location; 06-
paTUTE TaK)K€ BHUMaHUE, YTO KO/l OTBETA B 9TOM CJIyda€ paBE€H 201.
HTTP/1.1 201 Created
Vary: Accept-Encoding
Server: MochiWeb/1l.1 WebMachine/1.7.3 (participate in the frantic)
Location: /riak/animals/6VZc207zKxg2B34kJrmlSOma3PO
Date: Tue, 05 Apr 2011 07:45:33 GMT
Content-Type: application/json
Content-Length: 0

GET-3anpoc (ormpasasgembiii cURL mo ymosganuio, ecim MeToj
3a1poca He 33/IaH ) Ha YKa3aHHbIN B 3aroioBke Location azipec Bo3Bpaiaer
3Hau€eHUE KIoYa.

$ curl http://localhost:8091/riak/animals/6VZc207zKxg2B34kJrmlS0ma3 PO

BB.HPOC MeTO/IOM DELETE yJaJsdeT KJIIo4.

$ curl -1 -X DELETE http://localhost:8091/riak/animals/6VZc2072zKxg2B34kJrmlS0ma3 PO

HTTP/1.1 204 No Content

Vary: Accept-Encoding

Server: MochiWeb/1.1 WebMachine/1.7.3 (participate in the frantic)
Date: Mon, 11 Apr 2011 05:08:39 GMT

Content-Type: application/x-www-form-urlencoded

Content-Length: 0

B otBer Ha 3ampoc DELETE TeJIO He BO3BpAIllaeTcsl, HO B cJIydae yc-
[ENTHOTO yAaleHus Kox oTBera Oyner pasen 204, unaye — 404, Bnome
0KHAEMO.
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Ecmu mbr 336I)IJII/I, KaKue KJio4n UMEIOTCA B CEIMEHTE, TO MOYKEM I10-
JIYYUTDb UX CIIMCOK!

$ curl http://localhost:8091/riak/animals?keys=true

Mo:xHO TakKxe IIoydnTh HUX B BHU/AE II0TOKa, 3a/aB IIapaMeETp
keys=stream, 9TO yn06Hee,Korﬂa Ha60p JaHHBIX OYE€Hb BEJINK, — CEP-
BEP MMPOCTO 6y,Z[BT IOChLJIaTh IMOPIUAMUA O6’beKTbI, coZeprKale MaCCrUBbI
KJIK)‘{efl, a B KOHIIE ITOIIJIET HyCTOfI MacCCHB.

Ccbinikn

Ccounkamu (link) HazbIBatoTCsSI MeTaIaHHbIE, ACCOIUUPYIOIIUE OJIMH KJTFOY
¢ npyrumu. bazoBasg CTpyKTypa UMeeT CJAeAYIOMUI BUI;

Link: </riak/bucket/key>; riaktag=\"whatever\”

Kmtod, Ha KOTOPBINT yKa3bIBaeT 9Ta CCBHLIKA, 3aKJIIOYEH B YTJIOBBIE
CKOOKM (<..>), ajyiee CJeAyeT TOUKa ¢ 3alATON W TET, OMUCHIBAIOIINH, KaK
CCBLIKA COOTHOCUTCSI C TAHHBIM 3HaUeHUEM (9TO MOJKET ObITh TPOU3BOJIb-
Has CTPOKA).

CnepoBaHue no ccbiyikam

B Hamreil rocTiHuUIE 17151 COOAK MMEETCS HECKOJIBKO KJIETOK (IIPOCTOP-
HBIX, KOM(DOPTAOEIbHBIX U IyMaHHbBIX). C IIOMOIIBIO CCHIJIOK MbI OyIeM
OTCJIeKUBATh, B KAKOU KJIeTKe HaXOAUTCA KasKaoe »KUBOTHoe. UToObI cKa-
3aTh, uTo KjeTKa 1 codepycum (contains) cobauky IToJuin, MbI CBsIKEM
KJIETKY C ee KII04oM (IIOIyTHO OyZeT CO3aH HOBBI CEIMEHT cages).
Krerka (cage) Haxonutcs B Homepe 101, 3T0 3HaYUeHUE MBI U YKaKEM B
Bujie JSON-maHHbIX.
$ curl -X PUT http://localhost:8091/riak/cages/1 \

-H “Content-Type: application/json” \
-H “Link: </riak/animals/polly>; riaktag=\"contains\”” \
-d ‘{“room” : 101}’

OTMmeTM, 4TO 3Ta CCHITIKA OJIHOHAIpaBJyieHHad. HbpIMU cioBamuy,
TOJIBKO YTO CO3/IJaHHas KJIeTKa «3HaeT», uTo B Hell skuBeT [losau, HO B 3a-
nuch o camoll ITosy Mbl He BHEC/IU HUKAKUX U3MeHeHUH. YOequThes B
3TOM MO’KHO, 3aTIPOCUB Jlanuble 0 [Tosn, — comep:kuMoe 3aroyioBka Link
OCTaJIOCh TTPEKHUM.

$ curl -i http://localhost:8091/riak/animals/polly
HTTP/1.1 200 OK

X-Riak-Vclock: a85hYGBgzGDKBVIcypz/fvrde/USgymRMY+VwZw35gREFgA=
Vary: Accept-Encoding
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Server: MochiWeb/1.1 WebMachine/1.9.0 (participate in the frantic)
Link: </riak/animals>; rel="up”

Last-Modified: Tue, 13 Dec 2011 17:53:59 GMT

ETag: “VDOZAfOTsIHsgGS5PM3YZW”

Date: Tue, 13 Dec 2011 17:54:51 GMT

Content-Type: application/json

Content-Length: 59

{“nickname” : “Sweet Polly Purebred”, “breed” : “Purebred”}

Mbl MOKEM BKJIIOYATD JI0O0€E YUCIIO CCBLIOK, PA3/AeIUB UX 3alSITHIMU.
ITomectum Tysuka B KJIETKY 2 U C IIOMOIIBIO Tera next to YKa)keM Ha
KJIETKY 1, 4T0OBI 3HATH, YTO OHA HAXOAUTCS PSIIOM.

S curl -X PUT http://localhost:8091/riak/cages/2 \

-H “Content-Type: application/json” \

-H “Link:</riak/animals/ace>;riaktag=\"contains\”,
</riak/cages/1>;riaktag=\"next_to\”” \

-d ‘{”room” : 101}"

Ccouiku B Riak nHTEpECHBI TEM, UTO JOIYCKAIOT C1e008aHUe NO CChLL-
xam (1 6oJiee MOIIHBII MEXaHU3M CBSI3aHHBIX 3aIIpocoB mapreduce, 0 Ko-
TOPOM MBI TIOTOBOPUM 3aBTpa). [l moydeHust CBSI3aHHBIX JJAHHBIX MBI
nobasisieM B URL cneyugurauuio ccouiku, yCTPOEHHYIO CIeAYIOIUM 00-
pasom: /_, , . 3uaku noguepkusanus B URL npencrasisiior coboit me-
TACUMBOJIBI JIJIST KAXKIOTO U3 TAPAMETPOB CCHIJIKU: CETMEHT, TET U TIPU3HAK
«OCTaBJATh». UTO 5TU TEPMUHBI O3HAYAIOT, Mbl OOBSICHUM YyThb II03KeE.
A ceityac BbiOepeM BCe CChLIKH, BEAYIIe U3 KAeTKH 1.

S curl http://localhost:8091/riak/cages/1/

—r—r—

--4PY19DW8iJK5aCvQQrrP7mh7jZs
Content-Type: multipart/mixed; boundary=AvlfawIA4WjypR1z5gHItrRgklD

--AvlfawIA4WjypR1lz5gHJtrRgklD

X-Riak-Vclock: a85hYGBgzGDKBVIcypz/fvrde/U5gymRMY+VwZw35gREFgA=
Location: /riak/animals/polly

Content-Type: application/json

Link: </riak/animals>; rel="up”

Etag: VDOZAfOTsIHsgG5PM3YZW

Last-Modified: Tue, 13 Dec 2011 17:53:59 GMT

{“nickname” : “Sweet Polly Purebred”, “breed” : “Purebred”}
--AvlfawIA4W]jypR1lz5gHJtrRgklD--

--4PY19DW81iJK5aCvQQrrP7mh7jZs——

CepBep BepHYJI OTBET € COJEPKUMBIM THIA multipart/mixed, B KO-
TOPBIM BXOAAT 3ar0JIOBKM M TeJjia, BKIIOYAIOINHe BCe CBA3aHHbBIE KIIOUN
u 3HaveHusi. CMOTPETh HA 3TO HEMPUSTHO. 3aBTPa MbI MOKaxKeM OoJiee
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YIOOHBIN C€II0CO0 IIOJIYYUTh CBSI3AHHBIE CCHLIKAMM JAHHBIE, KOTOPBII,
KCTaTH, IIPeCTaBJIsIeT PE3YJIbTaThl B y40O0YMTAEMOM BUE. A CErO/IHS BCe
e pazbepeMest ¢ 9TUM CUHTAKCHCOM.

s Tex, kTo He 3HaeT, Kak ynuTaTh JaHHble MIME-Tuna multipart/
mixed, IOSICHUM, YTO B 3ar0JIOBKe Content-Type yKa3aHa pa3rpaHU4n-
tesabHas crpoka (boundary), kotopast 0603HaYaeT Hayaso ¥ KOHEI CeK-
1Y 3aTOJIOBKOB U TeJIa.

--BcOdSWMLuhkisryp0GidDLgeA64

HTTP-3aTr0OJIOBKM U TeJIO
--BcOdSWMLuhkisryp0GidDLgeA64 --

B naniem ciryuae jaHHble B Tejie — 9TO TO, HA UTO yKa3bIBaeT KJyeTka 1:
Polly Purebred. O6paTure BHEUMaHUe, YTO B BO3BPAILEHHBIX 3ar0J0BKaX
HeT UH(MOPMAIIUN O CAMOU CChLIJIKEe. JTO HOPMAJIbHO, JIAHHBIE HUKY/IA He
JIEJTUCh W XPAHSITCS MOJI KJII0YOM, Ha KOTOPBIN BEJIET CCHLIKA.

[Ipu coeoBanMy 110 CCHIITKAM MBI MOYKEM 3aMEHUTD MTOYEPKU B CIIe-
U(pUKALNY CCHUIKH, YTOOBI OCTaBUTh TOJIBKO MHTEPECYIOIIe HAC 3Ha-
yeHus. I3 kieTku 2 BeLyT /IB€ CCHIJIKH, TIO3TOMY BBITIOJIHEHUE 3a1TPOCa,
YKa3aHHOTO B CIIeNU(UKAIUU CChIJIKU, BEPHET UH(MOPMAIIUIO O IIPOKUBA-
1oleM B 9Toii kiietke Tysuke v 0 Haxopsmelics psigoM kiaerke 1. Yrobb
OCTaBUTh TOJbKO MHMOPMAIINIO O CETMEHTE animals, 3aMeHUTE TIEPBBII
MOTYEPK UMEHEM CETMEHTA.

$ curl http://localhost:8091/riak/cages/2/animals,_,_

A uTOOBI y3HATD O KJIETKaX PSALoM (next to) ¢ JaHHOI, 3a1aiiTe mapaMeTp
tag.

S curl http://localhost:8091/riak/cages/2/_,next_to,_

[Mocaennanii moguepk — keep (OCTaBJIATH) — MIPUHUMAET 3HaueHUs 1
niu 0. OH mosie3eH NPH CIETOBAHUH II0 CCBLIKAM BTOPOTO HOPSIAKA, TO
€CTh BeyIIUM 13 00BEKTa, Ha KOTOPbII BeJeT TepBast cchlika. st aToro
Hy:kHO Jutb 106aBuTh B URL emme oxmy crerudukarmio ceoikn. [la-
BaliTe cHaJYaya MPOCJIeyeM IO CChIIKE next to, BeAyIIeH M3 KIeTKH 2.
I1o macT kiaeTky 1. 3areM mepeijieM K JKUBOTHBIM, HA KOTOPBIX BELYT
cebuiku u3 Kiaetku 1. TTockosbky Mbl 3agaiu keep paBubiM 0, Riak we
CTaHeT BO3BpAIaTh TPOMEKYTOUHBIN pe3ysibTar (laHHble 0 KieTke 1), a
BEPHET TOIBKO cBesleH s 0 I1omin, KoTopast *KUBeT B KJIETKe TI0 COCEZICTBY
¢ Tysuxom.

S curl http://localhost:8091/riak/cages/2/_,next_to,0/animals,_,_

--6mBdsboQ8kTT6M1UHgO0rgvbLhzd
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Content-Type: multipart/mixed; boundary=EZYdVz90x4xzR4jx1I2ugUFFizZh

--EZYdVz90x4xzR4jx1I2ugUFFizh

X-Riak-Vclock: a85hYGBgzGDKBVIcypz/fvrde/USgymRMY+VwZw35gREFgA=
Location: /riak/animals/polly

Content-Type: application/json

Link: </riak/animals>; rel="up”

Etag: VDOZAfOTsIHsgG5PM3YZW

Last-Modified: Tue, 13 Dec 2011 17:53:59 GMT

{“nickname” : “Sweet Polly Purebred”, “breed” : “Purebred”}
--EZYdVz90x4xzR4jx1I2ugUFFizZh--

--6mBdsboQ8kTT6M1UHgOrgvbLhzd--

Ecm nac nnrepecyet nuadopmanus kak o [losnn, tak u o ketke 1, To
HY’KHO 3a/1aTh keep paBHbIM 1.

$ curl http://localhost:8091/riak/cages/2/_,next_to,1/_,_,_

--PDVOE17Rh1AP90jGlnlmhz7x8r9
Content-Type: multipart/mixed; boundary=Y1iPQ9LPNEoAnDeAMiRkAjCbmed

--Y1iPQI9LPNEoANDeAMiRkAjCbhbmed

X-Riak-Vclock: a85hYGBgzGDKBVIcypz/fvrde/U5gymRKY+VIYo35gREFgA=
Location: /riak/cages/1

Content-Type: application/json

Link: </riak/animals/polly>; riaktag="contains”, </riak/cages>; rel="up”
Etag: 6LYhRNMRrGIgsTmpES55PaU

Last-Modified: Tue, 13 Dec 2011 17:54:34 GMT

{#*room” : 101}
--Y1iPQI9LPNEoANDeAMiRkAjCbhbmed- -

--PDVOE17Rh1AP90jGlnlmhz7x8r9
Content-Type: multipart/mixed; boundary=GS9J6KQLsI8zzMxJ1luDITfwiUKA

--GS9J6KQLsI8zzMxJ1uDITfwiUKA

X-Riak-Vclock: a85hYGBgzGDKBVIcypz/fvrde/U5gymRMY+VwZw35gREFgA=
Location: /riak/animals/polly

Content-Type: application/json

Link: </riak/animals>; rel="up”

Etag: VDOZAfOTsIHsgG5PM3YZW

Last-Modified: Tue, 13 Dec 2011 17:53:59 GMT

{“nickname” : “Sweet Polly Purebred”, “breed” : “Purebred”}
--GS9J6KQLsI8zzMxJ1luDITfwiUKA--

--PDVOE17Rh1AP90jGlnlmhz7x8r9--

B oTBeT cepBep BepHET Bce 0OBEKTHI Ha TIYTH K KOHEYHOMY PE3YJIbTaTy.
WNusiMu cioBaMu, ocmasum IPOMeKyTOUHBIE IaHHbIe.
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Ccbinku — 3TO eLle He Bce
IToMuMO CCBITIOK, MOXHO COXPaHSTh IPOU3BOJIbHBIE MeTaJaHHBIE,
BOCITOJTb30BABIIIUCH 3ar0JIOBKOM C TIPeUKCOM X-Riak-Meta-. Eciau mbl
XOTHM XPaHUTh LBET KJIETKH, HO He CYuTaeM 3Ty UHGOPMAIIIO HEOOXO0-
MO /17151 TOBCEAHEBHBIX 3a/1a4 YIIPABJIEHUS KJIeTKaMU, TO MOKeM ITPOC-
TO IIOMETHTD, 4TO KJeTKa 1 pososas (pink). 3ampocuB 3aroJI0BKK OTBETa
(daar -1), MBI YBUIUM, YTO CEPBEP BEPHYJ UMs U 3HAYEHUE METAJaH-
HBIX.
$ curl -X PUT http://localhost:8091/riak/cages/1 \
-H “Content-Type: application/json” \
-H “X-Riak-Meta-Color: Pink” \
-H “Link: </riak/animals/polly>; riaktag=\"contains\”” \
-d ‘{“room” : 101}"

Tunslt MIME B Riak

Riak xpaHuT BCce naHHble B ABOMYHOM Buze, kak nputaTo 8 HTTP. Tun
MIME coobiiaer, Kak WHTEPIPETUPOBaTh ABOMYHbBIE IaHHbBIE; JO CHX
MOP MbI UMEJIU JIEJIO TOJBKO ¢ TpocThiM TekcToM. Turnet MIME xpansitcsa
Ha cepsepe Riak, HO B AeiiCTBUTEIBHOCTU NIPEACTABISIOT COOOM BCEro
JIMIIb YKa3aHUe KJIMEeHTY — 4TOObI, CKauyaB JaHHbIe, OH 3HAJI, YTO C HUMU
JIeJIaTh.

MbI XOTUM, YTOOBI B TOCTHHUIIE XPAHIIUCH (hOTOrpadyu II0CTOSLIbIIEB.
Yro0bl 3arpy3uTh Ha cepBep n3odpakeHue u 3a1aTh 1y Hero MIME-Tun
image/jpeg HYKHO BCETO JIMIIb YKa3aTh Jar data-binary B KOMaH/e
curl. 1 eme MbI 106aBUM 0OPaTHYIO CCBHIIKY Ha KJIIOY /animals/polly,
4TOOBI 3HATH, Ha KOI'O MbI CMOTPUM.

Jlst Havasa co3naiite aii polly image.jpg ¢ H300pasKEHUEM U TIO-
MECTUTE €r0 B TOT JKe KaTaJIoT, U3 KOTOPOTO 3aIyCKaeTcs KOMaH/a curl.
$ curl -X PUT http://localhost:8091/riak/photos/polly.jpg \

-H “Content-type: image/jpeg” \
-H “Link: </riak/animals/polly>; riaktag=\"photo\”” \
--data-binary @polly_image.jpg

Teneps nepeiigute 1o stomy URL-agpecy B 6paysepe u yOeauTech, 4To
(aiis BozBpaIaeTcsa u 0ToOpaxkaeTcst MMEHHO TaK, KaK Mbl U OXKUIAEM:

http://localhost:8091/riak/photos/polly.Jjpg

IToCKOIBKY MBI YKa3a/Iu, 4TO N306pakeH1e CChLIAeTCA Ha /animals/
polly, TO MOXKEM IIPOCJIENOBaTh OT u3obpaskenus K Ilojum, HO He B 00-
paTHOM HaHpaBﬂeHI/II/I. B oTJIin4yue oT peJIFH_II/IOHHbIX 633 JaHHbIX, K CCbLJI-
KaM HerI/IMeHI/IMbI HpaBI/IJIa «COI[CP}KI/IT» NJIN «ABJIACTCA». CC]JIJIKE[ SABHO
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yKa3blBaeT HalpasjeHue nepexoza. Eciu Bbl cunTaere, 4TO B 9TOM 3a/1a-
e UMeeT CMBICI TOJTyYaTh N300paKeH s, 3Hasl JKHBOTHOE, TO 3aBEIUTE
CCBIJIKY B COOTBETCTBYIOIIEM 00beKTe (MK 06e cpasy).

deHb 1: utorn

MbI HazieeMcst, 9TO BBI OlleHII TIoTeHnan Riak B kauectBe rubkoro me-
XaHW3Ma XpaHeHus JaHHbIX. Ho moka Mbl paccMOTpesTH JINIIb CTaHIAPT-
HbIe cOcOOBI PaBOTHI € KIIOYaMK 1 3HAYEHUSIMHU, CIIOOPHB GITI0/10 TOTUKOIT
ceowiok. ITpoektupoBanue cxembl Riak HaxopuTest rie-to MeXxy cucre-
Mamu karuposanus u PostgreSQL. /lanmbie pa36uBaioTcst Ha HECKOJIBKO
JIOTUYECKUX KaTeropuil (CeTMEHTOB), a 3HAYEHMS MOTYT CCBLIATHCS JIPYT
Ha apyra. Ho HOpManin30BaTh cXeMy CTOJIb K€ CTPOTO, KaK B PEJISINOH-
HBIX 6a3ax JAHHBIX, HE IMEET CMBIC/IA, TIoToMY 4To Riak He ymeer Bbimos-
HATb COEIMHEHN JIJIs1 BOCCO3/IaHUS JJAHHBIX B UCXOAHON hopMe.

denb 1: gomawuHee 3agaHne

NHdopMaLMOHHBIA NOUCK

1. TlocraBere 3aKkIaAKy Ha JOKYMEHTAIIMIO 110 IIpoekTy Riak u Haiimu-
te nokyMenTaiuio no REST APL

2. Haiigure makcumabHO osHbri ciicok TunoB MIME, mognepsxu-
BaeMbIX OpaysepaMu.

3. Usyuure npumep koHdurypaiuontoro ¢aiia Riak dev/devi/
etc/app.config U CPaBHUTE €0 C APYIUMU KOH(MUTYPALUMOHHBIMU
(paiimamu B Katasore dev.

3agaun

1. Wcnonp3ys riaron PUT, U3MEHWTE 3alUCh animals/polly, ZO-
GaBUMB CCBIIKY, YKa3bIBAIOIIYI0 HA M300paskeHne photos/polly.
jpg.

2. Meromom POST oTIpaBbTe (haili ¢ ellle He PACCMATPUBABIINMCS TH-
oM MIME (nanpumep, application/pdf), Hali/luTe CreHEPUPO-
BaHHBIN KJIIOY U HiepeiinuTe 110 cooTBercTByIomemy URL-anpecy B
Gpaysepe.

3. CospaliTe HOBBII cerMeHT medicines (JiekapcTBa), METOLOM PUT 3a-
rpysurte usobpaxenue B popmate JPEG (ykaszaB npaBu/IbHbINA TUIL
MIME), 3amaB mist Hero KJou antibiotics, ¥ CBSKUTE CCHLIKOH ¢
Tysukom (Ace) (Gexblii, GOIbHOM IIEHOYEK).
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3.3. [leHb 2: mapreduce
M KJ1acTepbl CepBepoB

CerogHsnHMuii IeHb MbI TIOCBATHM Kapkacy mapreduce 1 BbIITOJIHUM OoJiee
CIIOKHBIE 3AIIPOCHL, YeM IIO3BOJISAET TPAAMUIMOHHAS IApafurMa K/iodeil
U 3HAYEHM. 3aTeM Mbl 1I0iigeM ele gajbiie, 00bearnHUB mapreduce co
cIelOBaHKEM 110 CChLIKaM. Yl Halloc/IeIoK pacCMOTPUM apXuTekTypy Riak
U IIOTOBOPUM O TOM, KaK B HEl UCIIOIb3YIOTCS KAACTEPHbIE PEIIEHNUsT I
obecteuenns rTuOKOH COTIaCOBAHHOCTH U JOCTYITHOCTH JakKe B yCIOBHAX
MIOTEPH CBA3HOCTHU CETH.

CKpMﬂT AJ1d 3arpy3Kun AaHHbIX

B atom paszesie HaM TOHAZ00SATCS TOTIONTHUTEIbHBIE JaHHbBIE, JIJIs 9TOTO0
MBI TIEPEKJIIOUNMCS Ha IPYTO THTI TOCTHHWITHI — JIJIST JTIOJIEH, a He JIJIST JKU-
BOTHBIX. [IpocTeHpKMIT CKPUTIT Ha si3bike Ruby samosauT 6asy maHHBIMU
o ruranTckom otesie Ha 10000 HomepoB. /[ TeX, KTO He 3HAET, TOSCHUM,
uyro Ruby — momyJ/isipHbIil yHUBEPCANBHBIH S3bIK TIporpaMMupoBanus. OH
OYEHb TI0JIE3€H, KOrJa HYKHO OBICTPO HAIMCaTh TPOCTOW W MOHATHBIN
ckpunt. [Touurath 0 Ruby mMoskto B kHure [pita Tomaca u uan XaHra
«Programming Ruby: The Pragmatic Programmer’s Guide» [THO1], a
takxe B CeTu®,

Eue Ham noHamo6uTest Meremkep Ruby-makeToB, KOTOPBII Ha3bIBACTCS
RubyGems’. Besienr 3a Ruby u RubyGems ycranosute apaiiBep Riak®,
MoskeT TakkKe MOHAZOOUTHCS ApaiiBep jSOn, TaK UYTO yCTaHABJIWBANTE
cpasy oba makera.

S gem install riak-client json

Howmepa B Hamem oresie IMEIOT pa3HyIo BMECTUMOCTD — OT O/IHOMECT-
HBIX /0 BOCbMUMECTHBIX — U Pa3Hble TUIIBI — OT OJJHOCHAJIBHOTO JI0 alap-
TaMeHTOB. TO U JIPyTroe CKPUIIT TeHEPUPYET CIyYalHBIM 00Pa3OM.

riak/hotel.rb

# TeHepMpOBaTH THCSYM HOMEPOB CJIIYYalHOTO THUII& M BMECTUMOCTH
require ‘rubygems’

require ‘riak’

STYLES = %w{single double queen king suite}

client = Riak::Client.new(:http_port => 8091)

6 http://ruby-lang.org
7 http://rubygems.org
8 http://rubygems.org/gems/riak-client
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bucket = client.bucket (‘rooms’)
# Cozpmarb 3manme B 100 mTaxen
for floor in 1..100
current_rooms_block = floor * 100
puts “Cospan HOMepa #{current_rooms_block} - #{current_rooms_block + 100}"
# Ha xkaxmoMm sTaxe b6ymer 100 HOMEPOB (HeMalleHBKUM OTesb!)
for room in 1...100
# VHMKAJIBHHY HOMEp KOMHATH MCIIONbL3YEeTCss B KadecTBe Kioda
ro = Riak::RObject.new(bucket, (current_rooms_block + room))
# BHOpaTh CIIYYaMHHNM TUII UM BMECTUMOCTE HOMEpa
style = STYLES[rand(STYLES.length) ]
capacity = rand(8) + 1
# CoxpaHuThb MHOOpMalMi O HOMepe B dopmMaTe JSON
ro.content_type = “application/json”
ro.data = {‘’style’ => style, ‘capacity’ => capacity}
ro.store
end
end

S ruby hotel.rb

WTak, MBI 3aCeJUIU OTeNlb, K KOTOPOMY COOMPAeMCsl MPUMEHHUTH
mapreduce.

Beengenune B Mapreduce

OnuH U3 caMbIX KPYITHBIX U JIOJTOBEYHbIX BKIag0B Google B uHbOp-
MaTUKy — TOIYJSIPU3aIsi aITOPUTMIYECKOTO Kapkaca mapreduce st
MapaJiJieIbHOTO BBITTOJHEHUS 3a/lau Ha HECKOJbKUX y3iaax. OH omnucaH B
ocHOBomoTaramoieir crarbe Google® u cTaj 1eHHbIM MHCTPYMEHTOM JIJIST
UCIIOTHEHUST 3aITPOCOB B T[EJIOM KJIACCE XPAHUJINII TAHHBIX, YCTOMUUBBIX
K TIOTEPE CBSI3HOCTH.

ITpu ucnosp3zoBanmu mapreduce 3ajaua pa3dUBAETCsT HA J[BE YaCTU.
Ha miepBoM 1mare — pacipejie/ieHust — CIIUCOK JaHHbBIX TPeoOpasyercs B
HOBBII CITUCOK TTOCcpencTBOM (DyHKIMY map (). Ha BTopowm mare — penyk-
U — MOJIYYEHHBIN CIHUCOK MPeoOdpasyeTcst B OJHO WM HECKOJIBKO CKa-
JISPHBIX 3HAYEHUI ¢ TOMONIbIO PpyHKIIUM reduce (). CieoBanue sToMy
MIPUHITAITY TIO3BOJISIET CUCTEME Pa3OUTh 3a/a4y Ha MEHDINNE TOA3aauu
U MapaJuleIbHO UCTIOTHSATh UX Ha MACCUBHOM KJiactepe cepBepoB. UToGOb!
[OJICYUTATh, CKOJIbKO 3HaueHui B Oase Riak comepsxar cTpoky {coun-
try : ‘CA’}, MBI MOTJIH ObI COTIOCTABUThH KAXKIOMY MOJAXOASIIEMY 0~
KYMEHTY CTPOKY {count : 1} W Ha 3Talle PeAYKI[MH BEIYUCIUTH CyMMY
TaKUX €IUHUYHBIX CUETINKOB.

Ecui 661 B Hattem Habope gaHHBIX 66110 5012 mocTosibiies u3 Kana-
IIBI, TO PE3YJIBTATOM PEAYKIUU OBLT OBl JOKYMEHT {count : 5012},

9 http://research.google.com/archive/mapreduce.html
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map = function(v) {
var parsedData = JSON.parse(v.values[0].data) ;
if (parsedbData.country === ‘CA’)
return [{count : 1}];
else
return [{count : 0}];

}

reduce = function (mappedvVals) {
var sums = {count : 0};
for (var i in mappedvVals) {
sums [count] += mappedVals[i] [count];
}
return [sums];

}

B kakoMm-TO cMmbICTIE mapreduce — IpsAMada NTPOTHUBOIIOJIOKHOCTD IIpU-
BBIYUHOMY CIOCOOY BBINOJIHEHMs 3anpocoB. B cucreme Ruby on Rails
JaHHbIE MOKHO 6])1.]'[0 6])1 IIONIYYUTDH CJIEAYIOIUM CHOCO6OM (C IIOMOIIbIO
BcTpoeHHoro B Hee ORM-unTtepdeiica ActiveRecord):

# KOHCTpYMpYEeM Xell IJis XPaHEeHMsS BMEeCTMMOCTY HOMEpPOB, B3sB B KadeCTBe
# kJoya TMUII HOMepa
capacity_by_style = {}
rooms = Room.all
for room in rooms
total_count = capacity_by_stylel[room.style]
capacity_by_style[room.style] = total_count.to_i + room.capacity
end

Meron Room.all ormnpasisger 6Gasze gaHHbIX SQL-3ampoc Taxkoro
BU/IA:

SELECT * FROM rooms;

baza pannubIxX IOCHIIAET BCE Pe3yJIbTaThl CEpBEPY NMPUIOKEHUI, a TOT
IIPOU3BOAUT C HUMU KaKUe-TO AeHCcTBUs. B maHHOM ciydae Mbl mepedu-
paeM Bce HOMepa OTeJIsl U TIO/ICYUTHIBAEM CYMMAPHYIO BMECTMOCTD HO-
MePOB KaxKI0ro Tuna (HaIpuMep, BCe allapTaMeHThl MOI'YT ObITh PAaCcCUu-
TaHbl Ha 448 rocreit). [Jis1 He6OIbIINX HAOOPOB JAHHBIX TAKOH MOAXOZ
npuemieM. Ho ¢ pocToM umcia HOMEPOB cHCTeMa HauyMHAEeT paboTaTh
MeJIJIEHHO, II0TOMY 4TO 0asza II0-IIPeKHEMY IepelaeT IPUIOKEHUIO CBe-
JieHnst 000 Bcex HOMepax.

Mapreduce neaer Bcé Hao60poT. BMecTo TOro 4ToObl oJIy4aTh AaH-
Hble 0T Gasbl 1 06pabaThIBaTh UX Ha CTOPOHE KJMeHTa (TO eCTh cepBepa
IPUJIOKEHNH ), KapKac mapreduce OTIIpaB/IseT Ha BCe y3Jbl, rie pabora-
10T cepBepbl 6asbl JAHHBIX, AITOPUTM, KOTOPbII Te JOJKHBI BbIIOJHHUTh
U BEPHYTH pesyJbraT. Kaxcdomy cepeepromy obvexmy <pacnpedersiemcs»
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zpynna 0annvix ¢ 00WUM KIIOUOM, G cepeep <pelyuupyems noayuentvle
dannvle 6 00HO 3HaueHuUe.
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®@yHKYUs map nocmaesrnsiem ucxodHble 0aHHbIe pedyKkmopam,
a 8bI4UCIeHHbIe meMu 0aHHbIe rnepedaromcsi pedykmopam
credyoweao yposHs

Puc. 7. Pesynbtatsl GyHKLMK Mmap

B cayuae Riak aT0 03Ha4aert, 4To cepBepbl Gasbl JaHHBIX OTBEYAIOT 3a
pacipezie/ieHue U peAyKIUIo 3HaYeHIH B KaKI0M y3Je. PelylinpoBaHHbIe
3HAYEHUS MEPeNAIOTCs Ha CIeAYIONINI KPYT, TAe KaKoi-To ApyTroii cepsep
(06BIYHO OTIPABMBLIMI 3aIPOC) PeAYyLUPYET UX AAJbIIE — A0 TeX IOp,
noka He OyJeT MoJTydeH KOHEUYHBIH pe3yJIbTaT, KOTOPbIH IepeaaeTcs 3a-
IPOCHBIIEMY KAUEHTY (MU, HAIIPUMED, CEPBEPY IIPHJIOKEHUI Ha IIaT-
dopwme Rails).

Takass MHBEPCHs MOTOKA BBIIOJHEHHS — AEHCTBEHHBIH Crocod uc-
HOJTHATD CJIOKHBIE aJITOPUTMBI JIOKAJILHO Ha KasKAOM CEPBEpPE U BO3Bpa-
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IATh BHI3BIBAIOIIEMY KJIMEHTY TOITBKO HeOGOJIBIIOH 10 Pa3Mepy Pe3yJIbTar.
Buicmpee omnpasums anzopumm k danHbIM, a 3amem 0aHHbIe K AT20PUMMY.
Ha puc. 7 mokaszamo, Kak MOKHO BEIYUCIUTD OOTILYIO CYyMMY TeTe(hOHHBIX
CUETOB Ha TPEX CEPBEPAX, KAKAOMY U3 KOTOPBIX PACTIPEIEIISTIOTCST HOMEpPa
¢ o6IUM pehUKCOM.

PesysbraTbl QyHKIMHA Map MOCTyIMaT Ha BXox (yHkuusM reduce
TIepPBOTO YPOBHs, a (PyHKIUAM Teduce CIEAYIONETO YPOBHSI Ha BXOJ TO-
MatoTCst pe3yabTaThl map u dyHkiwii reduce mpeaBIYIEro ypoBHsa. Mbl
e1le BepHeMCS K 9TOi hjiee B TIOCTEAYIONIIX IJIaBaX, IOTOMY YTO 3TO BaK-
HBIH, XOTS W HEMPOCTOH, acleKT MCKycCcTBa HaMMCaHUsT 3(PHeKTUBHBIX
mapreduce-3ampocos.

Mapreduce B Riak

Ceituac Mbl HarumeM GyHKIMK mapreduce g Habopa nanubix Riak, xo-
Topble OyayT paboTaTh, KaK PACCMOTPEHHBIN BBIIIE MOACYET CyMMapHON
BMECTUMOCTH HOMEpPOB. Y peanusanuu mapreduce B Riak ectb ypoGHast
0COBEHHOCTh — (PYHKIIUIO map () MOXKHO 3aITyCKaTh aBTOHOMHO M CMOT-
peThb, Kakue TOJIy4atoTCs MPOMEKYTOUHBIE Pe3yJbTaThl (B IPEANON0Ke-
HUM, YTO PeAyKIMs BooOIIe HykHa). He GyseM CHEMmuTh U TTOCMOTPUM
TOJIbKO Ha pe3ysabratsl 17151 HomepoB 101, 102 u 103.

Jlist HacTpoiiky GyHKIMU map HeoOXOMMO 33/1aTh S3bIK TIPOTPAMMHU-
POBaHMS M MCXOJAHBINM KO; MBI HaruieM GyHKIMIO Ha JavaScript (kox
(YHKIIMHM — 9TO TPOCTO CTPOKA, MOITOMY HEOOXOANMO TIPABUILHO 9Kpa-
HUPOBATD CIIEIUATIbHBIE CHMBOJIBI ).

Komanga @- 8 cURL no3Bosisier He 3akpbIBaTh CTaHAAPTHBIN BBO/I,
MoKa He Oy/IeT HaXkaTa KJIaBuina CTRL+D. BBeieHHbIE JAHHBIE TOMALYT B
tesio HTTP-3anpoca, kotopsiit 3atem otnpasisierca Mmetogom POST nHa
azpec /mapred (oOpaTuTe BHUMaHKME — MMEHHO /mapred, a HE /riak/
mapred).
$ curl -X POST -H “content-type:application/json” \

http://localhost:8091/mapred --data @-
{

“inputs”: [
[“rooms” ,”101”], [“rooms”,”102"], [“rooms”,”103"]
1,
“query”: [
{"map” : {
“language”:”javascript”,

“source”:
“function(v) {
/* NocTaTh OaHHHEe M3 obbekTa Riak u pazobpaThb mx kKak JSON */
var parsed_data = JSON.parse(v.values[0].data);



m--.l Inaea 3. Riak

var data = {};
/* CiroBapb BMECTUMOCTEN C KJIOYOM “THUII KOMHATH" */
data[parsed_data.style] = parsed_data.capacity;

return [datal;
}Il
1}

CTRL-D

ITo azpecy /mapred cepBep OXUAAET MOJTYIUTHh KOPPEKTHBIH JSON-
JOKYMEHT, UMEHHO B HEM MBI ompeziesisieM Buz komana mapreduce. Mol
3a/Ia7Ti TPU WHTEPECYIONTUX HAC HOMEpa, MPUCBOUB 3JJEMEHTY Iinputs
MacCCHB, COZIePKAIUil Taphl [cerment, wioul. Ho camoe TiiaBHOE — 3TO
AJIEMEHT query, KOTOPbIi IoJuKeH conepskaTh MaccuB JSON-00BEKTOB,
WHIEKCUPOBAHHBIX KJIOYaMu map, reduce u link (0 mocjemHeM MbI
[IOTOBOPUM MOAPOOHEE HUKE).

Hama ¢yakmms map noaydaer nannabie (v.values[ 0].data), pas-
6upaer cTpoky kak JSON-o6bekT (JSON.parse(...)) W BO3Bpalia-
€T acCOIMATUBHBIA MAaCCUB, B KOTOPOM KJIIOUOM SIBJISIETCSI THUII HOMEpa
(parsed _data.style), a 3HaYeHUEM — BMECTUMOCTb (parsed data.
capacity). PesysbraT GyeT moJyueH B BUJIE:

[{”suite”:6},{“single”:1}, {“double”:1}]

ITO BCEro JINIIb JaHHbIE, U3BJIedeHHbIe 13 TpeX JSON-00beKTOB, OIu-
cerBatorx HoMepa 101, 102 u 103. Ho Ham HY:XHO He MPOCTO BBIBECTH
nanubie B popmare JSON. 3HaueHue KJ04a MOKHO ObLIo ObI Ipeobpa-
30BaTh BO YTO YTOAHO. MBI MPOAHATU3NPOBAIHN TOIBKO TEJIO 3aIIPOCa, HO
MOTJTH GBI TIOJIYYUTD TaKyKe METaJaHHbIE, THPOPMAIMIO O CCHLITKAX, KII0Y
unu nanmbie. BoaMoxkHO Beé — MU ObI 3HAYEHUIO KasKOTO KIT0Ya CTa-
BUJIOCH B COOTBETCTBUE KaKOe-TO IPyroe 3HaUEHHE.

Eciu xotute, Mmoxete pacupenenmnts Bce 10000 HomepoB, 3aMeHNB B
napaMeTpe inputs MaCCUBHI [cerMenT, xuiou] UMEHEM CETMEHTA rooms:

“inputs”:”rooms”

[Ipenocrepekenue: B 0TBET Oy/eT BO3BPAIIeHO MHOTO AaHHbIX. Hako-
HEIl, CTOUT YIIOMSIHY Th, 4TO, HaunHas ¢ Bepcun Riak 1.0, pynkimmu mapre-
duce obpabaTsiBaioTcs nmogcucremoil Riak Pipe. B 6osee panuux Bepcusax
HCIIOMb3yeTcsl yerapesinast noacucrema mapred system. Ha xomeurom
0JIb30BATEIE 9TO He OTPasKaeTcst, HO OBICTPOAEHCTBIE U CTaOUIBHOCTh
PE3KO MOBBICHIINCH.
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XpaHumMmbie QyHKLUUN

Riak npezmocraBisier Taksxke BO3MOKHOCTb XPaHUTh (DYHKIIMIO Map B
KayecTBe 3HAYEHMS CerMeHTa. JTO ellle OJMH IIPUMEp IepeMellleHus a-
ropuT™a B 6a3y faHHbIX. [10 CyIIECTBY, 3TO XpaHUMAaSsI TPOIIENyPa, TOUHEE,
OIpejie/IeHHAsT TI0JIb30BaTeeM (DYHKIMS — ujiest, OIM3Kast K TOM, 4TO HC-
MOJIB3YETCST B PEJISIITMOHHBIX 0a3aX JaHHbBIX YKE MHOTO JIET.

$ curl -X PUT -H “content-type:application/json” \
http://localhost:8091/riak/my_functions/map_capacity --data @-
function(v) {

var parsed_data = JSON.parse(v.values|[0].data) ;

var data = {};

datal[parsed_data.style] = parsed_data.capacity;

return [datal;

}

Hanexxno coxpanus cBoto (hyHKIIMIO, MBI MOXKEM BBITIOJIHUTD €€, yKa-
3aB CETMEHT U KJII0Y, I/le OHA HaXO/UTCS.

$ curl -X POST -H “content-type:application/json” \
http://localhost:8091/mapred --data @-
{
“inputs”: [
[“rooms”,”101”], [“rooms”,”102"”], [“rooms”,”103"]
1,
“query”: [
{"map”:{
“language”:”javascript”,
“bucket”:"my_functions”,
“key” :"map_capacity”

33

PesybraThl 1OJIKHBI OBITH TAKMMHU K€, KakK TIPH nepeaade JavaScript-
bynkIIIYM TPSIMO B 3arpoce.

BcTpoeHHble QyHKuUn

K Bamum yciayram psiZi BCTpoeHHbIX B Riak dyHKumii, npucoeguteH-
HBIX K JavaScript-o6bekTy Riak. Ecii BBIIOJIHUTH ITOKa3aHHBIA HUKE
KOJI, TO CepBep U3BJeYeT U3 OOBEKTOB, OMKUCHIBAIONINX HOMEPa, 3HAYe-
Hus u BepHeT ux B (popmare JSON. Imenno aTo fenaet pyHKINSI Riak.
mapValuesJson
curl -X POST http://localhost:8091/mapred \
-H “content-type:application/json” --data @-

{

“inputs”: [
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[“rooms”,”101”], [“rooms”,”102"], [“rooms”,”103"]
1,
“query”: [
{"map”: {
“language”:”javascript”,

“name” : "Riak.mapValuesJdson”
1}

Riak comepxut w apyrre GbyHKIMMU, BCe OHM HAXOAATCS B (hatime
mapred_builtins.js, KOTOPBIH MO:XHO HaiiTH B CeTn (MM TTIOPBIBIINCH
B Kozie). C MOMOIIBIO0 TAKOTO Ke CHHTAKCHCA MOXKHO BBI3BIBATH M BN
coGCTBEHHBIE BCTPOEHHBIE (DYHKITUH, HO 00 3TOM MBI Gy/1eM TOBOPHUTD 3aB-
Tpa.

Pepnyxkuus

PaCHpeﬂeHeHHe II0JIE3HO 1 CaMO IIO0 ce6e,H0 IO3BOJISIET TOJIBKO IIpe-
O6paSOBbIBaTb O/JHU 3HaY€HUs B /Ipyrue. [[]IH aHa/In3a Ha6opa JAaHHDbIX,
AaKe€ TaKOro IIpoCTOro, KakK ITOJACYET KOJIMYECTBa 33HHC€ﬁ,HeO6XOﬂHM
elle O/IvH 1ar. TyT-To U BCTyIAeT B UTPY PEAYKIIHS.

B paccmorpensom Bbiie mpumepe Ha SQL/Ruby Mbl Bumenn, kak
MOKHO Hepe6paTb BC€ 3HaY€HUA U ITOACYUTATb CYMMapHYIO BMECTUMOCTDb
HOMEPOB KaX/10TO THHa.TbHepb npoJesaeM TO K€ CaMOe€ B(byHKHHH
reduce, HAMMMCAaHHOW Ha JavaScript.

Ilo 60]II)L[IGI>'I YaCTU KOMaH/Ibl, OTIIPpaBJISIEMbIC Ha a/I[peC /mapred, TeE JKe
camble. ToJIbKO Terepb Mbl J0OaBUM ellle PYHKIMIO reduce.
$ curl -X POST -H “content-type:application/json” \
http://localhost:8091/mapred --data @-

{
“inputs”:”rooms”,
“query” : [

{"map”: {
“language”:”javascript”,
“bucket”:"my_functions”,
“key” :"map_capacity”

I

{"reduce”: {

“language”:”javascript”,
“source” :
“function(v) {
var totals = {};
for (var i in v) {
for (var style in vI[i]) {
if( totals[style] ) totalslstyle] += v[i]l[stylel;
else totals[style]l = v[i][style];
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}
}
return [totals];
}II
1}
]
}

Bomoaxus aToT 3aITpocC IJ1d BCEX HOMEPOB, MbI ITOJTYYUM aCCOIIUATUB-
HBIHT MacCCHB, B KOTOPOM KJIIOYOM SABJISIETCA THUII HOMEpPA, a 3SHAYCHUEM —
CyMMapHada BMECTUMOCTb HOMEPOB TaKOT'O THUIIA.

[{"single”:7025, "queen”:7123,"double” :6855,"king”:6733,"suite”:7332}]

Ha Bameit Mammne rnosydarcs Apyrue pe3yJsbraTsl, IOTOMY YTO JIaH-
HbIe 0 HOMePax reHePUPOBATHCH CIyYalHO.

DdunbTpbl KNKOYEn

CpasauTenbHo HenasHO B Riak 6b110 106aBiieHo TOHsATHE (DUIBTPA
KJodeil. ITo HaGOp KOMaHj, KOTOpbIE PUMEHSIOTCS Uil 06paboTKI
KaK/IOTO KJI0Ya Tiepeil Tojadeil ero wa Bxoj mapreduce. Duibrpsi
MO3BOJISIIOT COKOHOMUTD Ha 3arpy3Ke HEHYKHBIX JaHHbIX. B ciemyiorem
nprMepe Mbl IpeoOpasyeM KJod — HOMepP KOMHATBI — B IIEJI0€ YHCJI0
u 1poBepsieM, yTo oHO Menbiie 1000 (TO ecTh HOMep HAXOAUTCS Ha
OJIHOM U3 HYIKHUX JIECSITU HTaKell; Bce HOMepa, PACIONOKEHHbIE BBIIIE,
UTHOPUPYIOTCS ).

B nmpumepe, BozBpamamoiemM cyMMapHy0 BMECTUMOCTh HOMEPOB, 3a-
MEHHUTE “inputs”:”rooms” CIEAYIONUM 6JI0KOM (OH IIOJIKEH 3aKaH4YM-
BaThCS 3aTISITON ):
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“inputs”:{

“bucket”:”rooms”,

“key_filters”:[[“string_to_int”], [“less_than”, 1000]]
I

Cremyer 06paTuTh BHUMaHWE Ha IBE BEIIH: BO-TIEPBBIX, 3aITPOC MCIIOJI-
HsIeTcs Topaszio ObicTpee (Tak Kak Mbl 00pabaThiBaIu JUIIb T€ 3HAUYCHUS,
KOTOPBIE HY/KHBI), a, BO-BTOPBIX, CyMMapHbI€ BEJUYWHBI TMOJTYYUIUCH
MeHbIIIEe (TaK KaK yuTeHbl TOJIbKO AeCATh HUMKHUX 9Taxell).

Kapxac mapreduce — MOIIHOE CPECTBO arperMpoBaHKs TaHHBIX W BbI-
TIOJTHEHUST MX BCECTOPOHHETO aHam3a. Mpl Gy/ieM 9acTo BO3BPAIIAThCS K
HeMy B 9TOI KHHTe, HO 6a30Bast Maest BO BCEX CIydasx OfiHa u Ta xe. Riak,
BIpoYeM, no6aBster K mapreduce OHy AOTIOTHATETBHYIO Y€PTY — CCBLTKH.

CnepoBaHue nNo ccbiyikaMm ¢ nomMmoLlbio mapreduce

Buepa MBI MO3HAKOMUJIUCH C MEXAaHU3MOM CJI€JIOBAaHUS TIO CChLI-
KaM. A cerogHs IOCMOTPUM, KaK 3TO JeJaeTcs ¢ ImoMolibio mapreduce.
B cexnum query napsity ¢ mapamerpamMu map M reduce TOSIBJISIETCS €Ille
OAIMH — link.

BepHemcst k cerMeHTY cages M3 BUEpaAIllHETO ITPUMePA C TOCTUHUIIEN
I cobak ¥ HaIMIIeM paclipele/uTellb, KOTOPbI BO3BPAIIAeT TOJbKO
KJIeTKY 2 (HalloOMHKM, 4TO B Hell o6utaer Tysuk).

S curl -X POST -H “content-type:application/json” \
http://localhost:8091/mapred --data @-
{
“inputs”:
“bucket”:”cages”,

“keyffilters”: [ [uequ , 1/2//1 ]
},
“query”: [

{“1ink”:{

“bucket”:”animals"”,
“keep”:false
I

{"map”: {
“language” :”javascript”,
“source” :
“function(v) { return [v]; }”

3}

Xotsa mapreduce-3ammpoc OTHOCUTCS K CETMEHTY cages, BO3BPALIAeTCsI
taxke urdopmanus o cobake TysuKe, IIOTOMY 4TO Ha Hee BeJeT CChLIKA
13 KJIETKA 2.
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[{
“bucket”:”animals”,
llkeyll . Ilacell ,
“yclock” : "a85hYGBgzmDKBVIsrDIPETKYEhNzWBN6LE 1 P8 0GFWVZay 0KF5yGE2ZgTGPMCLIJLZAEA” ,

“values”: [{

"metadata”: {
“Links”:[],
“X-Riak-VTag” :"4JV1IDcCEYRIKuyUhw80OUYJS",
“content-type”:”application/json”,
“X-Riak-Last-Modified”:”"Tue, 05 Apr 2011 06:54:22 GMT”,
“X-Riak-Meta”:[]},

“data”:”{\"nickname\” : \”"The Wonder Dog\”,

\"breed\” : \”"German Shepherd\”}”

]
3]

B maccuBe values MPUCYTCTBYIOT JIaHHbIE U MeTaZaHHble (KOTOPBIE
00BIYHO BO3BpAIatoTCs B Bue 3aroioskos HTTP).

Ecit o6benuanTh (GyHKIINN map u reduce, cieIoBaHNE TIO CChLIKAM 1
(UIIBTPBI KITI0UEH, TO MOKHO OYI€T UCTIOTHATD TIPOU3BOIbHBIE 3ATPOCHI K
MIUPOKOMY CIIeKTpy KJioueit Riak. 9to ropasmo abdektusHee, ueM mpo-
CMaTpUBATh BCe TAHHBIE HA CTOPOHE KianeHTa. [I0CKOIbKY Takue 3ampocht
0OBIYHO UCITOTHSIFOTCS OJIHOBPEMEHHO Ha HECKOJBKUX CEPBEPAX, TO 0JITO
JKIaTh He npuzaetcs. Ho ecoi HeTepIiMo Jaske HeOObINoe OKUIaHNE, TO
B 3aI1Tpoce MOXKHO yKa3aTh ellle OIH mapaMeTp: timeout. TaiMayT 3a1a-
eTCcs B MIJIJTUCEKYH/IaX (IT0 YMOJYaHUIO TIOZPasyMeBaeTcs “timeout” :
60000, To ecTb 60 ceKyH/T); €CIH BHITTOJTHEHHUE 3aITPOCa He YCTIeBaeT 3aBep-
MTUTHCS 32 YKa3aHHOE BPEMS, TO 3aITPOC CHUMAETCSI.

O cornacoBaHHOCTU U AOJIFOBEYHOCTHU

Cepsepuas apxurektypa Riak yerpansier rouxu o61mero otkasa (Bee y3Jibl
PaBHOIIPABHBI) U MO3BOJISIET TI0 JKEJTAHUIO HAPANIMBATh WM COKPAIIATh
KJacTep. ITO BAKHO MPU PEANU3ANUN KPYITHOMACIITAGHBIX MTPOEKTOB,
Tak Kak 6a3a JaHHBIX OCTAETCSI MOCTYITHOM, /aXke KOT/Ia HECKOIBKO Y3JI0B
BBIXOZIST U3 CTPOSI WM TI0 KAKOW-TO MIPIYNHE TIEPECTAIOT OTBEYATb.

Ho pacripesiesieHuio JaHHBIX TI0 HECKOJIBKUM CepBepaM HEM36EKHO CO-
MyTCTBYET O/IHA U Ta ke Tpobaema. Ecan 6a3a maHHbIX T0KHA (DY HKITNO-
HUPOBATH B YCIOBUSAX TIOTEPH CBAZHOCTH CETH (KOT/IA HEKOTOPBIE COOBIIe-
HUSI TTPOTIA/IAIOT), TO HEOOGXOAUMO WATH Ha KoMITpoMIce. JInbo octaBuTh
6a3y TaHHBIX dOCMYNHOL [I7TST 3aTIPOCOB K CEPBEPY, TUOO TPUHSITH MEPHI TI0
TapaHTUPOBAHMIO CO2IACOBAHHOCMYU TaHHBIX. HeBO3MOXKHO co31aTh pac-
npefieNeHnyio 6asy MaHHbIX, KOTOpas Oblia Gbl MOJHOCTHIO COTJIACOBAH-
HOM, JOCTYITHON M YCTOMYMBOIL K IIOTEPE CBAZHOCTU. MOKHO 06eCeunTh
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BBITIOJTHEHVIE TOJBKO JBYX YCJIOBHH (YCTONUMBA K MOTEPE CBSIBHOCTU U
COTJIACOBAaHA, YCTONYMBA K MOTEPE CBI3HOCTH U JOCTYIIHA, COTJIACOBAHA,
IOCTYITHA, HO He SIBJISIETCS PacIpelleJIeHHOH ). JTO yTBep KAeHIe U3Bec-
tHO o/ HazBanneMm Teopembl CAP (Consistency — corsiacoBaHHOCTb,
Availability — moctynHocTs, Partition tolerance — ycToiunBoCTb K I10TEPE
CBSI3HOCTH ). J{OTIOTHUTEIbHBIE CBEJIEHNS CM. B MIPUJIOKEHUU 2, HO YiKe
ceffiuac cKaskeM, 4To 3TO TPOBIEMa TPOEKTUPOBAHS CHCTEMBIL.

Opnako B TeopeMe ecTh OfHA Jazeiika. Ha camoMm nese yTBepskaaeT-
Cs1, UTO 8 060t MOMEHT BPeMeHi HETb3st 00ECTIeYNTh CPa3y COTJIaCOBaH-
HOCTb, IOCTYITHOCTb I YCTOWYNBOCTH K TTOTEPe CBsI3HOCTH. Riak oGparmaet
9TOT hakT cebe Ha TMOJIb3Y, TO3BOJISIST BLIOUPATH JOCTYMHOCTH UJIN COTJIa-
COBaHHOCTb Ha YPOBHE OT/EIbHBIX 3aTpocoB. CHavyasa mocCMOTPHUM, KakK B
Riak opranumsyercst kiactep cepBepoB, a MOTOM HAYYUMCsT HACTPAUBATH
OTIepaIuy YTEHUS 1 3aIUCH B KJIacTepe.

Konbuo Riak

Riak pas6buBaeT MHOXECTBO CEPBEPOB Ha CEKIIMU, OOO3HAYAEMBIE
160-paspsaabivM uncaom (to ecth ot 0 1o 2°160). Pazpaborunku Riak
JOGAT MPEACTABIAATH ITO OTPOMHOE T1JI0€ YHUCJIIO B BUJIE KPYTa, KOTOPBII
HA3BIBAIOT KObYoM. KOTa BBIYUCISETCST XEIl KI04a, 0TOOPaKAIONUI
€T0 Ha CEKIINIO, KOJIBIIO OTpe/IeJisieT, Ha KakoM cepBepe Riak 6ymer xpa-
HUTHCS 3HAYEHUE.

ITpu HacTpoiike knacrepa Riak HYKHO TIEPBBIM JIEJIOM PENTUTD, CKOJIb-
KO B HeM Oyjier cexiuii. IIpeamnosoxum, uto umeercs 64 cexiyu (9T0 3Ha-
YeHue Mo/[pasyMeBaeTcs o yMoryanuio). Eciu pasHectn st 64 cexiun
o TpeM ysaam (To ecth cepBepam), To Riak Boienut kaxaomy yauay 21
win 22 cexnuu (64 / 3). Kaxxaas cexiinsg Ha3bIBAaeTCS BUPTYAJIbHBIM y3-
Jom, uin v-y3iom (vnode). Ha arare 3amycka Bee cepepsl Riak o6xozst
KOJIBITO, TI0 OYepe/i MTPEIbsABIISASA 3aBKU HA CEKIIUU JIO TeX TI0P, TIoKa He
GyJIyT MCUEPTIaHbl BCe V-Y3JIbl. ITO MOKA3aHO HA puC. 8.

Vsen A yupasasier v-ysnamu 1, 4, 7, 10...63. 31u v-y3ab1 otoGpaxka-
foTcs Ha cekimu B 160-paspspnom kodibite. OTPOCUB COCTOSIHUE TpeX
cepBepoB pa3paboTKu (BCIIOMHUTE KOMAaH/y curl -H “Accept: text/
plain” http://localhost:8091/stats, KOTOPYIO Mbl U3y4Yaau BUe-
pa), BbI yBUJIMTE TAKOU PE3YJILTaT:

“ring_ownership”: \
“[{'dev3@127.0.0.1",21},{'dev2@127.0.0.1",21},{ 'dev1@127.0.0.1",22}1"

BTopoe 4nciio B Kaxka0oM 00beKTe — 3TO KOJTUYECTBO V-Y3JI0B, KOTOPI-
MU BJajieeT y3es. B cymme nomyvaercs 64 (21 + 21 + 22).
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Kasxzpiit v-y3es TpeicTaBiseT MUANAa30H XENTMPOBAHHBIX KJIOYEI.
[Ipn BcraBke maHHBIX 0 HOMepe ¢ kiaouoM 107 Xenr-3HaueHWe KIOYA
MOJKET TIOTIACTh B AMANA30H V-y3Jja 2, U Toraa 0ObeKT KJHY-3HAueHHe
Oyner XpaHUThcs B y3je B. JIOCTOMHCTBO TaKOro pelieHus B TOM, YTO
KOT/la Hy»KHO y3HaTh, Ha KaKOM cepBepe HaxoauTcs Kiiod, Riak mpocro
BBIUMCJISIET €T0 Xelll-3HAUueHWe W HaXOJUT COOTBETCTBYIONIMI V-y3el.
Tounee, Riak npeoGpasyer xeli-3HaueHue B CIIUCOK IOTEHIIMATIBHBIX V-
Y3JI0B U BBIOMPAET U3 HETO IIEPBbIii 9JIEMEHT.

N=3

Puc. 8. Konbuo Riak ¢ 64 v-y3namu,
pacnpeneneHHbIMY No TPeEM y35iam

Y3nbl 1 onepauumn YTeHUs-3arnucm

Riak mosBosisieT ynpaBisaTh omepanusaMu YTEHISA-3aUCH B KJIacTep ¢
nomortipio Tpex mapametpoB: N, W un R. N — aT0o xoimyecTBO y370B, Ha
KOTOpBIE B KOHEYHOM cuere OyJeT pelIMIupoBaHa olepanus 3alkcu, —
MHave TOBOPSI, KOJMYECTBO KOIHUI JaHHBIX B Kiaactepe. W — KOJIM4eCcTBO
y3JI0B, Ha KOTOPbIE JJAHHbIE JI0JIKHBL ObITh (PaKTUYECKU 3allUCAHbI II€PE/]
OTIPaBKOM 0TBeTa 00 yCIenHoM 3aBepiieHun oreparuu. Eciin W MeHbIie
N, To 3amuch GyJIeT CUUTAThCs YCIENTHOIM, X0Ts Riak Bee ere mpogoskaer
peIIMIUpPOBaTh AanHble. HakoHell, R — KOJIMYECTBO y3JI0B, HEOOX0IUMOe
IS YCIIELTHOTO uTeHus 3HaueHust. Eciu R GoJiblie KomyecTsa J0CTYII-
HBIX KOITUH, TO 3aITPOC HA YTEHUE 3aBEPIINTCS HEYIAUHO.



m--.l Inaea 3. Riak

PaccMoTrpuM a1 mapameTpbl GoJiee moapoOHo.

ITpu samcu o6bekTa B 6asy nanHbx Riak MbI MosKeM 3aTpeGoBaTh per-
JIMKAIIUIO HA HECKOJIBKO y3J10B. [LJTI0C B TOM, YTO €CJTU OJIUH CEPBEP BbIii-
JIeT U3 CTPOsI, TO OCTaHeTCs KON JaHHBIX Ha IPyToM cepBepe. B cBolicTBe
cerMeHTa n_val XPaHUTCS KOJIMYECTBO Y3JI0B, Ha KOTOPbIE CJeAyeT pell-
JIMTIIPOBATh 3HaueHne (BesmunHa N); 0 yMOJYaHUIO OHO paBHO 3. 13-
MEHUTb CBOMCTBA y3J1a MOJKHO, 3aIIMCaB HOBOE 3HaUeHHe B 0GBEKT props.
Bot kak ycTaHoBUTb n_val B CeIMeHTE animals PaBHBIM 4:
$ curl -X PUT http://localhost:8091/riak/animals \

-H “Content-Type: application/json” \
-d ‘{"props”:{“n_val”:4}}"

N — 3TO KOJIMYECTBO Y3JI0B, KOTOPbIE OYAYT COMEPKATh IIPaBHIbHOE
3HAUYEHWE 8 KOHEUHOM cueme. TO He 03HAUAET, UTO MBI TOJKHBI TOXK/IATh-
csl, TOKa 3HaUeHKe OYAEeT PEeIIMIIUPOBAHO Ha 6Ce Y3JIbl, ¥ TOJBKO MMOTOM
BEPHYTh yrpasjeHue. VHorga Tpebyercss BepHYTh Pe3ysbraT KJIHEHTY
HeMeJIEHHO U paspeinTth Riak mpomosmkuth perumkanuio B GoHOBOM
pesxkiMe. A MHOT/IA, HA0GOPOT, JKeJATeTbHO JOKIATHCS 3aBePIIeHUsT Perl-
JuKanuu Ha Bee N y3710B (6e301acHOCTH Pajin).

Besvuuna W onpesiessieT, Ha CKOJBKUX y3J1aX 3alUCh JOJIKHA 3aBEP-
HIATBCST YCIENTHO, TIPEKIE YeM MOXKHO OYIeT CYUTATh YCIEIIHON omepa-
U0 B 1eJIoM. B KOHEYHOM cueTe 3HaueHHe OyeT 3allicaHo Ha Bce ue-
TBIPE y3J1a, HO ecJu c/ieaTh W pPaBHBIM 2, TO OTIepaIinsl 3arch BepHET
yIpaBJieHue TTOCJe YCIeNTHOH 3aicy BCero ABYX Komuii. Penmmkamms Ha
OCTaBIITHECS /[BA Y3J1a TIPOU30HIET B (DOHOBOM PEKIIME.
curl -X PUT http://localhost:8091/riak/animals \

-H “Content-Type: application/json” \
-d ‘{“props”:{“w”":2}}’

Hakomelr, R — 9T0 KOJIMYeCTBO Y3JI0B, OTKY/IA J0JKHO OBbITh IPOYKTA-
HO 3HAYEHWE, YTOOBI OTIEPAIHS] YTEHUSI CYMTAIACh YCIEITHON. MOKHO 3a-
JIaTh BEJIMYNHY R 110 yMOTYAaHUIO, KaK MBI BBIIIE MMOCTYTIUJIN C n_val U w.
curl -X PUT http://localhost:8091/riak/animals \

-H “Content-Type: application/json” \
-4 {”props" {urm:3}}

Ho Riak npemaraer u 6osiee rubkoe pernerre. Mbl MOKeM YKa3bIBaTh,
CO CKOJIBKMX Y3JIOB CJIE/yeT IPOYUTATh 3HAYEHNE, 3a1aBasi MapaMeTp T
8 KOHKDEemHOM 3anpoce.

curl http://localhost:8091/riak/animals/ace?r=3

BOSMO)KHO, BaM HEIIOHATHO, 3a4eM BOO6HIe YUTaTb JaHHbIE€ C HECKOJIb-
KUX y3JIOB. BEZII) 3alliCaHHOE€ 3HaY€HHME B KOHEYHOM CcUYeTe JOJIKHO OBITh
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perTUIMpoBato Ha N y3/I0B, U YUTaTh MOXKHO ¢ Jio6oro us uux. OTBer,
TOJKaTY i, Oy/IeT MPOIIe TPOIEMOHCTPUPOBATH Ha KAPTHHKE.
ITpeanosnoxum, yro Tpoiika NRW sazana cieayonmM o6pasom
{“n_val”:3, “r”:2, “w”:1}, Kak nokazaHo Ha puc. 9. B aTom ciaydae
cructeMa GyIeT OGbICTPee OT3BIBATHLCS HA OTIEPAIIY 3aITHCH, TTOCKOJIBKY Tie-
PEl BO3BPATOM yTIPABJIECHHsT HEOOXOAUMO YCIIEITHO 3aBEPIITUTH OTIEPAITHIO
TOJIBKO Ha OTHOM y3J1e. OIHAKO He NCKII0YEHO, YTO KAKOH-TO IPYTOi IPo-
T[ecC HAUHET OTIEPAIUIO UTEHHS IO TOTO, KAK BCE Y3JIBl CHHXPOHU3UPYIOTCS.
Jlaske TIpM YTEHWH C IBYX Y3JIOB €CTh IIAHC MOJYIUTh CTapOe 3HAUEHHE.

Bepcus: B Bepcus: A
w=1

R=2
N=3 Bepcvm B Bepcvm AIBepcvm A]

Puc. 9. CornacoBaHHOCTb B KOHE4YHOM c4yeTe: W+R <= N

OpuH u3 crnocoOGOB TapaHTUPOBATh IMOJYYEHHE AKTYaJbHOTO 3Ha-
yeuus — ycranoputb W=N u R=1: {*n val”:3, “r”:1, “w”:3}
(cm. puc. 10). To ecTh TOCTYIIUTD TOYHO TaK K€, KAK JIEJNAIOT PEJISIINOH-
npie CYB/I, koropble 06eciiedrBaoT HEIPOTUBOPEYUBOCTD, HE BO3Bpa-
I1ast yIpasJjeHue, TIOKa 3aIkch He Oy/IeT 3aBepiieHa. ITo, KOHEUHO, YCKO-
PHT UTEHME, TaK KaK HaM HYKHO 0GPaTUTHCS TOJIBKO K OJHOMY y3JIy. 3aT0
3aIMCHh MOKET 3aME/ITTUTHCS — W 3aMETHO.

Bepcus: B Bepcus: B

/
\\\

N=3 [Bepcvm BlBepcusi: BBepcvm B

Puc. 10. CornacoBaHHOCTb 3a cyeT 3anmcu: W=N, R=1

Mo:KHO BMeCTO 3TOr0 IUCATh HA OJVH y3€JI, a YNUTaTb CO BCEX, TO €CTh
3agath W=1,R=N: {*n val”:3, “r”:3, “w”:1} (cMm. puc. 11). Xors ne
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HCKJIIOYEHO, YTO CPe/Id HUX OKa)KeTCsl HECKOJIBKO YCTapeBUINX 3HAYeHU,
HO TapaHTUPYETCs, 9TO TOCTIEHEe 3AMUCAHHOE TaKKe OYIET TIPOYNTAHO.
OcraneTcs TOJIBKO BbIACHUTD, YTO 9TO 32 3HaUYeHre (IIPUMEHS s alTOPUTM
BEKTOPHBIX 4aCOB, KOTOPBII Mbl oluieM 3aBTpa). Pazymeercs, 11pu aTom
BO3HHUKAET TPSAMO TIPOTUBOIIOJIOKHAS MTPOOIEMa — MEJIEHHOE YTEHHE.

Bepcus: B Bepcus: [B, Al

74

N=3 Bepcvm B Bepcvm A Bepcvm A

Puc. 11. CornacoBaHHOCTb 3a c4eT yteHus: W=1, R=N

MosxHo Takke moMoKUTh W=21 R=2: {*n_val”:3, “r”:2, “w”:2}
(cm. puc. 12). B takom cirydae Tpebyercs 3aBepHInTh 3ach ojiee yeM Ha
MOJIOBMHE Y3JI0B M YUTATh TaKsKe GoJIee 4eM ¢ OJMOBUHBI y3710B. [Tpu aTom
MBI 0O€eCTIeTNBAEM COTIACOBAHHOCTD, PACTIPENEISIST BDEMEHHDIE 3a/IEPIKKI
TTOPOBHY MEK/IY OIEPAIUSMU YTEHUS M 3alNCH. JTO HA3bIBAETCS KBOPY-
MOM 1 TA€T MUHUMATTBHOE YUCIIO0 OTIePAITUE, HEOOXOANMOE TSt TOZIIEPIKa-
HHA COIVIAaCOBAHHOCTU JaHHDBIX.

Bepcud: B Bepcud: [B, A]

/\

N=3 Bepcvm BBepcvm BIBepcvm A]

R=2

Puc. 12. CornacoBaHHOCTb 3a cyeT kBopyma: W+R>N

Bu! Bpase BeiOpath a1 R 1 W mo6oe snauenue ot 1 1o N, HO B 06-
eM cIydae peKOMEHIyeTCs 33/1aBaTh OJIMH y3€J1, BCe Y3JIbl NI KBOPYM.
ITU HACTPOUKU HACTOJBKO TUIHMYHBL, 4TO /71t R 1 W nipesycMOTpeHb
CTeTMaJIbHbIE TIPEACTABJIIONINE UX CTPOKOBbIE 3HAYCHMUS.
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3HauyeHue OnpepneneHve

310 npocTo 1. MprceavBaHve Takoro 3Ha4yeHns napameT-
one py W nnm R o3HavaeT, 4To onepauust 6yAeT CHUTaThCs YC-
NeLIHOM Nocne 3aBepLUeHnst XoTs Gbl HA O4HOM y3ne.

3HaueHune, coenapawowee ¢ N. [pucBamBaHMe Takoro
3Ha4deHnsa napameTtpy W nnu R o3HavaerT, 4To onepauus

all o
OyoeT cuMTaTbCs YCMELLIHOM NOCe TOro, Kak 3aBepLumTcs
Ha BCEX PEMINLMPOBAHHbIX y3N1ax.

quorum PaBHO N/2+1. O3HayvaeT, 4To onepauns gomKHa yCneLwHo

3aBepLUNTLCS Ha BOMBbLUMHCTBE Y3/10B.

3HauyeHne W unu R, 3apaHHoe ans cermenTa. Mo ymonya-

Nno yMON4aHuIo
HUIO paBHO 3.

[lepeunciienHble Bblllle 3HAYEHUST MOXKHO 3a/[aBaThb KaK B KaueCTBE
CBOICTB CETMEHTA, TAaK U B lTapaMeTpax 3a1poca:

curl http://localhost:8091/riak/animals/ace?r=all

TpeboBare YNTATH CO BCEX Y3JIOB TAUT B cebOe OMACHOCTD: €CITH KaKOii-
TO y3eJ1 BBIijieT u3 cTposi, Riak, BO3MOKHO, He CyMEET BBITOJHUTD 3aIPOC.
ITpoBeneM 9KCIIEPUMEHT — OCTAHOBUM cepBep dev3.

S dev/dev3/bin/riak stop

Temeppb MOMBITKA YATATH CO BCEX y3JIOB BIIOJHE MOKET 3aBEPITUTHCS
Heyaaueit (ecsiu 3To He Tak, MonpodyiiTe OCTAHOBUTD Takke cepep dev2
nu ocraHoBuUTh devl u unraTh us nopra 8092 6o 8093; MbI He MOKEM
VIIPaBJISATH TEM, Ha KakoH v-y3e mumier Riak).

S curl -i http://localhost:8091/riak/animals/ace?r=all

HTTP/1.1 404 Object Not Found

Server: MochiWeb/1.1 WebMachine/1.7.3 (participate in the frantic)
Date: Thu, 02 Jun 2011 17:18:18 GMT

Content-Type: text/plain
Content-Length: 10

not found

Ecnu 3ampoc He yAamoch BBLIOJHUTD, BBl Toaydaete omuoky 404
(Object Not Found), 4o B 06111eM-TO UMEET CMBICJI B IAHHOM KOHTEKCTE.
OO6beKT He HalijieH, TOTOMY YTO IS BBIIOJHEHMS 3a1ipoca ObLIO HeIo-
CTaTOYHO Komuii. PagymeeTcst, HW4ero XopoInero B 3TOM HET, TO3TOMY B
Takoi curyaruy Riak BBITIOTHSIET 60CCMAH06EHUE BO3MONCHOCTNU UTNEHUSL
(read repair): sanpammBaer N-KpaTHYIO PEIIMKALINIO KJIf0Ya Ha JAOCTYII-
Hble cepBepbl. Eciu BbI monpoGyeTe cHoBa obpaTuThes K Tomy ke URL,
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TO TIOJIyYHTE 3HAUEHME KJoua, a He ommOKy 404. B oHailHOBOM HOKY-
MmenTanuu o Riak nmetorest ormuumbie mpumepsr'? Ha si3bike Erlang.

Ho 6e3omacuee mpocTo 3aTpeboBath KBOPYM (flaHHBIE ¢ GOJIBITNHCTBRA,
HO He BCEX Y3JI0B):

curl http://localhost:8091/riak/animals/polly?r=quorum

Ecau BeITOHATH 3aMCh B pesKUMe KBOPYyMa, KOTOPBI MOKHO ycTa-
HaBJINBATh HAa YPOBHE OT/IEJIBHON ONlepaliy 3al1CH, TO OllepaIiiy YTeHusI
GyayT corsacoBanbl. Ha ToM jke ypoBHE MOKHO 3aj1aBaTh U BeJIUIUHy W.
Ecom BB He X0THTE 5K/aTh, TOKa Riak 3amuiier gaHubie X0Ts GBI Ha OJUH
y3€eJ1, TO MOJKeTe 3371aTh W paBHBIM HYJIIO, 4TO O3HAYAET <51 Tebe TOBEPSIIO,
Riak, sanmrerpb moToM, a cefiuac BEpHU yIIpaBJICHHE>.
curl -X PUT http://localhost:8091/riak/animals/jean?w=0 \

-H “Content-Type: application/json”
-d ‘{“nickname” : “Jean”, “breed” : “Border Collie”}’ \

Ho HecMOTpst Ha BCIO 3Ty THOKOCTH, OOBIYHO YIOTPEOISIFOTCS 3HAYE-
HUA 110 YMOJIYaHHWIO, €CJIM HET OCHOBATEJ/IbHBIX ITPUYWH ITOCTYTIMTD MHAYE.
3anaBath W=0 ouenb 1oJjie3HO /ijis 3anUCH B KypHasibl, a W=N, R=1 —
JUIS IAHHBIX, KOTOPBIE 3AITUCHIBAIOTCS PEIKO, HO OJLKHBI UUTATHCS OUEHb
OBICTPO.

3anucb mn AoJiroee4yHas 3arnucb

Mpr yransu oT Bac oy Betib. /15t omeparuii 3ammicu B Riak we rapan-
TUPYETCS IOJITOBEYHOCTD, TO €CTh ITAHHbBIE HE TTUTITYTCS Ha JINCK HEME/ITTEH-
Ho. Jlaske ecyv 3anucy Ha y3es COUTEHA YCIIENTHO, BCe PaBHO HE UCKJTIOUe-
HO, 4TO B pe3yJibraTe c6ost JaHHBIE B 9TOM y3Jie OYIyT MOTEPSTHBI — JaXKe B
ciyudae, korza W=N. Ilepen 3anuchbio Ha IUCK TaHHBIE HEKOTOPOE BPEMSsI
XpaHsTces B 6ydepe B MaMsTH, U BOT 3Ta-TO A0JsI MUJUTUCEKYH/IBI U €CTh
oTfacHas 30Ha.

Iro ayphsie Bectu. Ho ectb u xopourue: B Riak mmeercst crieruasb-
Hbiit mapamerp Dw (durable write, donzoseunas 3anucy). B atom pexume
orepariist TTPOU3BOIUTCS MeJIEHHee, HO PUCK CHIDKaeTcs, Tak Kak Riak
He BO3BpalllaeT ylpaBJeHne, oKa 00beKT He OyaIeT (GU3HIECKH 3aliCaH
Ha JINCK Ha 33JJaHHOM YucJie y3J10B. Kak 1 B ciryyae 0OBIUHOI 3aIiCH, 9TO
CBOWCTBO MOKHO YCTAaHOBHTH HA YPOBHE cerMeHTa. Huke MbI iprcBanBa-
eM dw 3HaueHHe one, YTOObI JaHHBIE TaPAHTUPOBAHHO OBLIM COXPaHEHBI
XOTst GbI Ha OJTHOM Y3JI€.

S curl -X PUT http://localhost:8091/riak/animals \
-H “Content-Type: application/json” \

10 http://wiki.basho.com/Replication.html
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-d ‘{“props”:{“dw”:"one”}}"’

Ecim xoTHTe, MOXeTE TakKe TIEepeoIpe/le;INTh 3TO 3HAYCHUE B KOHK-
PETHOM 3ampoce Ha 3amuch, 3a7aB mapamerp dw B URL.

3ameuyaHue o BpeMeHHO nepepaye

OTBEeTCTBEHHOCTM

[TormpITKA 3amMcy HA HEOCTYITHBIE Y3JIbI TEM He MeHee 3aBePIIaeTCs
ycremHo ¢ kogoM orBera «204 No Contents. OObsICHSIETCS 9TO TEM, YTO
Riak sammchiBaeT gaHHbIe Ha PACIIOIOKEHHbII PSIAOM Y3€JI, e OHU Xpa-
HATCS 0 TeX II0pP, IOKA He MOSIBUTCS BO3SMOXKHOCTh IIepeOPOCUTh UX Ha
paHee HEJOCTYIHBINA y3eJ. ITO MpeKpacHast KPaTKOCPOUYHAsT CTPAaXxOBKa,
TaK KaK eCJIM OIUH CEPBEP BBIXOINT U3 CTPOS, TO €ro 00I3aHHOCTH IIepe-
XBaThIBaeT Kakoi-To apyroii yzen Riak. Ho, koHeuHo, eciiu Bee 3a1pochl,
ajipecoBaHHble cepBepy A, nepeaaiorcsi cepeepy B, To Harpyska Ha cepep
B Bospacraer BiBoe. EcTb 011acHOCTD, UTO B pe3yibTaTe OTKAKET 1 CEPBEP
B, Torna narpysxka siszxet Ha cepsep C, cepBep D u Tak nasnee. Takoe siB-
JIeHHE, Ha3bIBAEMOE KACKAOHbIM OMKA30M, BCTPEYAETCS PEIAKO, HO BCE JKe
BO3MOskHO. CunTaiiTe 9TO TIpeAyIpeKIeHeM — He HAarpysKaiTe cepBepbl
Riak 1o npezea, II0CKOJIbKY 3apaHee HEU3BECTHO, KOT/a IIPUAETCS 3aMe-
HUTb BBIOBIBILETO U3 CTPOs Oolila.

Adenb 2: ntorn

CerogHsi Mbl pacCMOTPEJIM IBE CaMbIX MHTEPecHbIX ocobenHoctu Riak:
MoLIHbI MexanusMm mapreduce M THOKKME CpeACTBAa KJacTepU3alUu.
Texuosorus mapreduce UCII0JIb3YETCS M BO MHOTHX IPYTUX 00CYKIaeMbIX
B 9TOil KHMre 6asax JAHHBIX, TAK YTO, €CJIM Y BaC OCTAJUCh BOIIPOCHI,
PEKOMEH/IYeM ellle Pa3 IPOYMTaTh IIEPBYIO YACTh HTOTO pasziesia, a TAKKe
OHJIATHOBYIO JOKyMeHTanuio 110 Riak'! u craTby B BuKuneuu'?,

denb 2: nomawuHee 3agaHvne
NHdopmMaLMOHHBIN NOUCK

1. IIpouuraiire pasgen o mapreduce B OHJIAMHOBON AOKYMEHTALUH 110
Riak.

2. Haiigure peniosuropuii gonoanuTeabubix Gpynkuuii Riak, B koro-
POM HMeeTcsl MHOTO roTOBbIX mapreduce-(hyHKIHIL.

3. HaiinmuTe B OHJIAITHOBOI JOKYMEHTAITWH MTOJIHBIHN MTepeYeHb (DUIIbT-
POB KJIIOUEld, I/le UMEETCsI MHOTO TI0JIe3HBIX (DYHKIIMH, HATIPUMED:

11 http://wiki.basho.com/MapReduce.html
12 http://en.wikipedia.org/wiki/MapReduce
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nmpeobpazoBaHne CTPOK B BEPXHUN PETHCTP, CPaBHEHUE YHCIIO-
BBIX 3HAUEHWII C TPAHUIAMM [MAla30Ha, JJOTHYECKUE OTeparuu
N/NJIN/HE n naske mpocTas peaqnsaiusi CpaBHEHUS CTPOK C TI0-
MoTIbio pacctostaus JleBenmTeiiHa.

3agaun

1. Hanumure GyHkiun map u reduce ajist CerMeHTa rooms, KOTOPbIE
BBIYHCJISIIOT OOIIYI0 BMECTHMOCTh HOMEPOB Ha KasKIOM 3TaXKe.

2. JlonoJiHUTEe HAMCAHHbIE B TIPEABIAYINEM YIPAKHEHUN (PYHKIIUN
(buABTPOM, KOTOPBIIT OTPAaHIYNBAET BBIYUCJIEHUE TOJTBKO HOMEPAMHU
Ha aTaxkax 42 u 43.

3.4. leHb 3: pa3pelieHve
KOHDNUKTOB N pacwumpeHune Riak

Cerojiast Mbl GyZIeM TOBOPUTB O MEHee 0UeBUIHBIX actieKkTax Riak. Bor yske
nousn, uto Riak — mpocToe xpaHusuine KIovell U 3HaYeHWi, pacipe-
JleIeHHOE MEKIY KJIacTepoM cepBepoB. [Ipu HaIMuny HECKOJIbKUX Y3JI0B
BO3MOKHBI KOH(JIUKTBI JAHHBIX, 1 WHOT/IA UX TIPUXOANTCS Pa3pemiarhb.
Riak mpemocraBiisier MexaHI3M OIPENEJEHNST TOTO, KAKasi Olepalius 3a-
MICU MIMeJIa MECTO TIOCJIETHEN, — BEKTOPHBIE YaChl U 00HOYPOBHEE0E PA3-
pewenue (sibling resolution).

Mpbr Takke yBUIUM, KaK MOKHO KOHTPOJIMPOBATH TIPABUIIBHOCTD BXO/I-
HBIX JIAHHBIX € TIOMOIIBIO TOYEK MOIKJIIOUEHUS /10 U TTocie hukcarm. Ml
pacumpuM Riak, mpeBpaTus ero B epCOHAIBHYIO TOUCKOBYO CUCTEMY, BOC-
H0JIb30BaBIIUCH BCTpoeHHbIMU B Riak cpexcrBamu noucka (¢ unrepdeiicom
SOLR) u yckopeHust 3a1ipocoB 3a CUET JIONOJHUTETbHBIX NHIIEKCOB.

PaspeweHne KOH®INKTOB C MOMOLLbIO

BEKTOPHbIX 4acoB

Bexmopnoie uacor (vector clock)'® — aro anropurm, KOTOpbIA B pacipe-
JeJIeHHbBIX crcTeMax Tuma Riak wcrmosb3ayercst st coXpaHeHusT HOPsiIKa
KOH(DIUKTYOIMX 00HOBJIEHWIT Tap Kiody-3HaueHre. CIeIUTh 3a TeM, B
KaKOM IOPSIZIKE IPOU3BOAATCS OOHOBJICHNUSI, BASKHO TIOTOMY, YTO PasHbIE
KJIMEHTBI MOTYT TIOIKJTFOYATHCS K PA3HBIM CEpBepaM, 1, 3HAUUT, He UCKJIIO-
YEHO, YTO OJIMH KJHEHT OOHOBJISIET OIMH CEPBEP B TO BPEMsl, KaK APYroi
KJIMEHT OGHOBJISIET JAPYTOii cepBep (YIIPaBJIsATh TeM, Ha KaKoil cepBep Ipo-
M3BOJIMTCS 3aIKCh, BbI HE MOXKETE).

13 http://en.wikipedia.org/wiki/Vector_clock
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ITepBoe, YTO IPUXOAUT B TOJOBY, — CHAGANUTH 3HAYECHUS] BPEMEHHBIMI
MeTKaMU ¥ OTaBaTh MPEATIOYTEHNE TOMY, Y KOTOPOTO METKa caMast o371~
Hsas1. OHAKO B KJIacTepe CEPBEPOB aTO perenne GyeT paboTaTh TOJIBKO,
ecJIM BCe Yachl UIeaIbHO CMHXPOHU3NPOBaHbl. Riak Takoro TpebGoBammst
He TIPebSIBIISIET, TAK KaK TOYHAS CHHXPOHU3AIUS YaCOB B JIyUIIIEM CJIydae
TPYZHAs, a YacTO MPOCTO HEBBITIOTHUMAS 3a/aua. Vcmonp3oBanue 1eHT-
PaIM30BaHHBIX YacOB IIPOTUBOPEYNT Beell dutocodbun Riak, mockoibky
Takast cucrteMa crasa 65 TOUKOH 0OTIIET0 0TKA3A.

BekropHbie gachl penraior mpobiemy, cHabskast Kasmoe coobitre (co-
3MaHue, OGHOBIEHUE WU yAaJeHe Maphl KJI04-3HaYeHIe) METKOH, Co-
Iepekarieit THPOPMAIINIO O TOM, KaKOW KJINEHT IPOU3BeJ U3MEHEHE 1 B
KaKOM TIopsifike. B pe3ysbrate caMu KJIMEHTHI WIH Pa3pabOTUUK MPUIO-
JKEHVsI MOTYT PeliaTh, KTO MOOEKIAET B caydae KoHbpnkTa. Yuraress,
3HAKOMBIII C CHCTeMaMU yIIpaBJieHust BepcusiMu tuna Git wau Subversion,
YBUIUT 3/1€Ch AaHAJIOTHIO C T€M, KaK Pa3pearoTcst KOHQIUKTHI, KOT/a IBa
YeJI0BeKa M3MEHSIOT OIUH U TOT Ke (afi.

BekTOopHbI€ Yacbl B TEOpUN

ITpeAnooKUM, UTO Jiesia B TOCTUHUILE [IJist COOAK UIAYT TaK XOPOIIIO,
4TO BBl MOXKeTe cebe MO3BONUTh OTOMpaTh KIAMEHTYPY. JIJIst MpUuHATHS
OINITHMAJIbHBIX PEIIEHNN BBl COOMPaeTe KOMUCCHUIO M3 TPEX HKCIIEPTOB TI0
cobakaM, KOTOPbIe JIOJDKHBI CKa3aTh, KaKKMe KaHIUAAThl HaXOJSTCSI B XO-
poiiieM cocrostauu. Kasx ol cobake BbICTaBIsteTCst OlleHKa OT 1 (B II0X0M
cocTOsTHUM) 710 4 (MIeaibHbIN KaHAUAAT). JKCIEPThl — HAa30BeM ux Boo,
[xeitH n PakmuT — HOJKHBI TPUNUTH K €IMTHOTJIACHOMY PETIeHUIO.

Ha kommbioTepe KaskIoro akcnepra YCTaHOBJEH KJIMEHT, TOAKIIoYa-
fomuiics k 6ase ganHbiX. KineHT cHaGkaer Kax bl 3aIlpOC METKOIA, CO-
JlepsKalleil ero yHuKaibHblil uaeHTugukatop. Maentudukatop KaveHTa
WCITOJIb3YETCS KaK /I TOCTPOEHUS BEKTOPHBIX YaCOB, TaK U JIJIsT 3ATIOMU-
HaHUS B 3aT0JIOBKE OOBEKTaA KIIMEHTA, BBITIOJIHUBIIETO TIOCeHee 0OHOB-
senne. CHavaa paCCMOTPHUM TIPOCTOM TICEBJIOKO/I, & TOTOM TIOMBITAEMCS
peanusosarb ero B Riak.

Bob6 cosmaer 06bEKT IEPBLIM M IIPOCTABJILET JOCTOMHYIO OLIEHKY 3
HOBOMY IIEHKY 110 Kinuke AMOasi. B BEKTOPHbBIE Yachl 3aITUCHIBAETCS €TO
uMs 1 HoMep Bepcun 1.

vclock: bob[1]
value: {score : 3}

Jlsxeitn untaet aTy 3amuch u gaet Ambany omeHky 2. Ee oOHOBIEHME
MIPOU3BEEHO TIOCTIE TOTO, Kak 3To caenan bob, moatomy ee Bepcust 1 o-
GaBIsIeTCST B KOHEI] BEKTOpa velock.
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vclock: bob[l], janell]
value: {score : 2}

OpHoBpeMeHHO PakmmTt uwrtaer 3amuch, co3gaHHylo Bobowm, a He
Ilxeitn. EMy noHpasuicss AMOaJI, TI09TOMY OH CTaBHT eMy olleHKY 4. Kak
¥ B TIPEAIBILYIIEM CITydae, WACHTH(UKATOP €ro KJIUEHTA JIOTIMCHIBAETCS B
KOHeIl BEKTOPa YaCcoB C HOMEPOM Bepcui 1.

vclock: bob[1l], rakshith[1]
value: {score : 4}

B Tor xe nenb, HO mo3:Ke, /[>keitH (TIpe/iceiaTeslb KOMUCCUH ) TTPOBe-
psiet orieHKu. [TocKoIbKy BeKTOp 0GHOBIEHUsT PakImiTa co3/laH He TI0Ce
o6HOBJIeHUs J[KeliH, a OTHOBPEMEHHO ¢ HUM, TO UMEET MECTO KOH(JIUKT,
KOTOPBIH HEOOXOAUMO paspemuth. JIkeitn moayunna oba 3HAYEHUS U
BIIPaBe PEINaTh, KAKOE BHIOPATH.

vclock: bob[1l], janell]
value: {score : 2}

vclock: bob[1l], rakshith[1]
value: {score : 4}

Ona BbIGUpaeT cpejiHee, TO eCTh U3MEHSIET OIEHKY Ha 3.

vclock: bob[1l], rakshith[1l], jane[2]
value: {score : 3}

[Tocsie pazpemiernsi KOH(PIMKTA BCAKUN, KTO 3aMpaluBaeT JaHHbIE,
MIOJIYYUT caMoe TIocTiefHee 3HaYeHIE.

BeKkTopHbIe Yacbl Ha NPaKTUKe

Tenepb BOMJIOTHM PAaCCMOTPEHHbIH TOJIBKO uTo mpuMep B Riak.

MBI XOTUM BHETD BCe KOHMIIUKTYIOIIIE BEPCUH, YTOOBI MOKHO OBLIO
pa3peruTh WX BPYUYHYIO. YCTAaHOBUM PEXKHUM COXPAHEHWS HECKOJIbKUX
Bepcull, IPUCBOUB true CBOMUCTBY allow mult B cerMeHTe animals. He-
CKOJIBKO 3HAYEHWIT OHOTO KJI04a HasbiBaloTCst Opamuvsamu (sibling).
$ curl -X PUT http://localhost:8091/riak/animals \

-H “Content-Type: application/json” \
-d ‘{“props”:{“allow_mult”:true}}’

B canenytomem sanpoce bob sanocut gannbsie 06 Ambane (Bruiser) B
CHCTEMY C OIIeHKOH 3 U naeHTU(hUKATOPOM KJreHTa bob.

$ curl -1 -X PUT http://localhost:8091/riak/animals/bruiser \
-H “X-Riak-ClientId: bob” \
-H “Content-Type: application/json” \
-d ‘{“score” : 3}’
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Jlxeiin u PakimiT oJHOBpEMEHHO YMTAIOT JaHHbIe 00 AMOaJie, co3IaH-
Hble Bo6oM (BbI yBUANTE rOpasio GoJIbIe 3ar0J0BKOB, MbI TOKa3bIBaeM
JIMIIh BEKTOPHBIE yackl). ObpaTure BHUMaHKe, uTo Riak xomupyer Bek-
TOpHBIE Yackl Bob6a, HO 10 CYIECTBY 9Ta CTPOKA COAEPIKUT UIeHTH(DUKA-
TOP KJINEHTA ¥ HOMep Bepcruu (U ellle BPeMEHHYIO0 METKY, T03TOMY Baila
CTpPOKa OYJEeT OTJINYATHCS OT IIPUBEIEHHOMN HITKE).
$ curl -i http://localhost:8091/riak/animals/bruiser?return_body=true

X-Riak-Vclock: a85hYGBgzGDKBVIsS7NtEXmUwJTLmMSTISFMs5zpcFAA==
{#”score” : 3}

Jlsxeitn 106ABJISIET CBOIO OIEHKY 2 U BKJIIOYAET BEKTOP YaCOB, MOJIY-
yeHHbli u3 Bepcun boba. Takum obpasom, Riak ysnaér, uto ee sHaueHue
OGHOBJISIET 3HAYEHME, TPUCBOEHHOE BoGOM.

$ curl -1 -X PUT http://localhost:8091/riak/animals/bruiser \
-H “X-Riak-ClientId: jane” \

-H “X-Riak-Vclock: a85hYGBgzGDKBVIS7NtEXmUwITLmSTI8FMs5zpcFAA==" \
-H “Content-Type: application/json” \
-d ‘{“score” : 2}’

IMockoabky Pakmut ynras ganubie Boba ogHOBpeMeHHO ¢ J[KeliH, TO
OH OTIpaBJIsIeT cBOe 00HOBJIEHME (C OLIEHKOM 4) BMECTe ¢ TeM JKe CaMbIM
BEKTOPOM YacOB, MOJy4eHHBIM 0T Booa.

S curl -i -X PUT http://localhost:8091/riak/animals/bruiser \
-H “X-Riak-ClientId: rakshith” \

-H “X-Riak-Vclock: a85hYGBgzGDKBVIS7NtEXmUwWJTLMSTI8FMs5zpcFAA==" \
-H “Content-Type: application/json” \
-d ‘{“score” : 4}’

ITposepstst ouenky, [IKeliH BUAMT He 3HAUYEHUE, KAK MOKHO ObLIO Obl
oxunath, a HTTP-koz, o3navatommii Haamdne HeCKOJbKUX BApUAHTOB, 1
TEJIO, CoZlepIKalliee 3HAUEHUS JIBYX OPaTheB.

S curl http://localhost:8091/riak/animals/bruiser?return_body=true
Siblings:

637a25iky6281x1YrstzH5

7F85FBAIW8eiD9ubsBAeVk

Riak xpaHuT Bepcuu B MHOro4acTHOM (hopMare, I09TOMY, YTOOBI T10-
JIYYUTH BECh 00BEKT, HEOOXOAMMO YKa3aTh TOTOBHOCTD IIPUHSITH 3TOT THII
MIME.

$ curl -i http://localhost:8091/riak/animals/bruiser?return_body=true \
-H “Accept: multipart/mixed”

HTTP/1.1 300 Multiple Choices
X-Riak-Vclock: a85hYGBgyWDKBVHs20Re...0Yn9XY4sskQUA
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Content-Type: multipart/mixed; boundary=1QwWnlntX3gZmYQVBG6mMAZRVX1u
Content-Length: 409

--10wWnlntX3gZmYQVBG6mMAZRVX1u
Content-Type: application/json
Etag: 637azSiky6281x1YrstzH5

{#”score” : 4}
--10wWnlntX3gZmYQVBG6mMAZRVX1u
Content-Type: application/json
Etag: 7F85FBAIW8eiD9ubsBAeVk

{”score” : 2}
--10wWnlntX3gZmYQVBG6mMAZRVX1u-—-

OO6paruTe BHUMaHUE, 4TO MOKa3aHHBIE BBIIIE GPAaThs — HA CAMOM JIeJIe
sHauenus teros cymHocreil (Etag) HTTP (B Riak oxu HaswiBatorcs v-
teramu — vtag). IlonyTHOo oT™MeTHM, 4TO MOXKHO 3a1aTh B URL napamerp
vtag, 3alPOCUB TE€M CaMbIM OJIHY KOHKPETHYIO Bepcuio. Tak, 3ampoc
curl http://localhost:8091/riak/animals/bruiser?vtag=7F85
FBAIW8eiD9ubsBAeVk BepHET {“score” : 2}. Temeps 3amava /[>keitn —
BOCIIOJIb30BAThCsl HTOH WHGpOpMaIuell, 4ToObl TPOU3BECTH PasyMHOE
obHoBJieHre, OHa pelaeT yCpeAHUTb 00€e OIIEHKH, TO eCTh 33/1aTh 3HAYe-
HUe 3, NCTI0JIb3YsT BEKTOPHBIE YaChl 7151 pPa3perieHnst KOH(PIKTa.
$ curl -i -X PUT http://localhost:8091/riak/animals/bruiser?return_body=true \

-H “X-Riak-ClientId: jane” \

-H “X-Riak-Vclock: a85hYGBgyWDKBVHsS20Re...0Yn9XY4sskQUA” \
-H “Content-Type: application/json” \

-d ‘{“score” : 3}’

Eciu Teneps Bo6 u Pakiut sanpocar undopmaimo o6 Ambale, T0
nosry4aT 6€CKOHMIMKTHYIO OTIEHKY.
$ curl -i http://localhost:8091/riak/animals/bruiser?return_body=true

HTTP/1.1 200 OK
X-Riak-Vclock: a85hYGBgyWDKBVHs20Re. . .CpQmAkonCcHFM4CAA==

{”score” : 3}

Ha Bce noceayiomniye 3ampockl OyzeT Bo3BpalleHa OleHKa 3.

Bpems MOHOTOHHO BO3pacTaeT

Bb1, HaBepHOE, 00paTUIM BHUMAHKE, 9TO BEKTOP YACOB PACTET MO MEPE
TOTO, KaK K MPOIeccy 0OHOBIEHNS 3HAYEHUST TIOIKITIOYAIOTCS HOBBIE KJIH-
eHTBI. ITO (yHIaMeHTaIbHasE TIPOGJIeMa BEKTOPHBIX YacoB, U pa3paboT-
uynky Riak ee mornmanu. BeKTOp 4acoB MOXKET CO BpeMEHEM «00pe3aTh-
cs1», 4TOObI He JIOIYCKaTh OECKOHTPOJbHOro pocra. Jacrora oOpesaHust
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BEKTOPA 4acoB ABJISETCS CBOMCTBOM CEIMEHTa, M €€ MOKHO y3HATh, Kak
mo6oe pyroe CBONUCTBO.

$ curl http://localhost:8091/riak/animals

IMokazaHHble HUKE CBOMCTBA YIPABJSIIOT puMensieMbiM B Riak asro-
PUTMOM 00pE3aHUsT BEKTOPA YACOB.

“small_vclock”:10,"big_vclock”:50,”young_vclock”:20,”0ld_vclock”:86400

CaoiictBa small _vclock w big_vclock oripenessitor MUHUMATIBHYIO U
MaKCHUMaJIbHYIO JJIMHY BEKTOpa, a cBoiicTBa young vclock w old _vclock —
MUHUAMAJTbHBIA U MAKCUMATbHBIN BO3PACT BEKTOPA YaCOB.

[Toapo6HEe 0 BEKTOPHBIX Yacax U 00pe3aHuy BEKTOPa MOKHO MPOYH-
TaTh B OHJIAWHOBOW JOKyMeHTaIuum,

Touku nogxknioyeHus Ao n nocne pukcauum

Riak ymeer mpeo6pasoBbiBaTh JaHHBIE 10 ¥ TIOCJIE COXPAHEHUS 00BEK-
Ta; JIJIS1 9TOTO MPELyCMOTPEHBI CIIEITUATbHBIE TOUKH TTOAKIIOUEHUS TTOJTb-
30BaTEIBCKOTO KOJa. B paccMaTpuBaeMBIX 3/1eCh TOUKAX MOAKIIOYEHIS
BBI3BIBAIOTCS (DYHKIIMH, HallMcaHHble Ha JavaScript mwiu Erlang u mpen-
HasHaYeHHbIe /1T 00PabOTKHU JaHHBIX 10 1 moce purcarun, OyHKIms,
BbI3bIBaeMas 10 (pUKcanuu, MoKeT MOAU(pUIUPOBATh 00bEKT (MU JaxKe
PUHYAUTEIBHO 3aBEPINATh OTIEPAIIH C OIMUOKOIT), 8 BhI3bIBaEMast OCJIE
(bukcaum — Kak-To OTPearnpoBaTh Ha yCIEIMHYI0 hukcanuio (Harmpumep,
3aIUCaTh B JKyPHAJ WU OTIIPABUTH COOOIIEHNUE TI0 3IEKTPOHHOM 10YUTE).

Y Kax70ro cepBepa UMeeTcsi CBOM (Dailsl app . config, B KOTOPBII MOJK-
HO MMOMECTUTD CCBHIJTKA HA MECTOTIOJIOJKEHNE TT0JTb30BATEIBCKOTO KO/Ia Ha
JavaScript. Cravana otkpoiite daiin dev/devl/etc/app.config s
cepsepa devl u HalimuTe B HEM CTPOKY js_source dir. [IpomummuTe B
Hell Ty Th K TI060MY KaTasory 1Mo CBOEMY YCMOTPEHUTO (HO NMeTiTe B BUILY,
YTO 9Ta CTPOKA MOKET OBITh 3aKOMMEHTHPOBAHA, TO €CTh HAYMHATHCS
CHMBOJIOM %, TIO9TOMY He 3a0yibTe yaanuTh ero). Ha Harlem KoMIbioTepe
3Ta CTPOKA BHITJISIUT TaK:

{js_source_dir, “~/riak/js_source”},

ITO U3MEHEHHE MPUIETCS TIPOU3BECTU TPUIKIBI — JJISI KAsKIOTO Cep-
Bepa paspaborku. [laBaiite HamuieM GyHKITIO-BATHAATOD, KOTOPast BbI-
3bIBaETCS Mepel] huKcaIei, aHaTn3upyeT BXOJAHbIE JAHHBbIE U TTPOBEPSI-
€T, 9TO OT[eHKAa MPUCYTCTBYET M HaXOAuTcs B Ananasone ot 1 1o 4. Ecom
XOTsI OBl OJIHO YCJIOBUE HE BBITIOJIHSAETCSI, TO BO30Y/KIAETCS UCKIFOUEHIE
u BanuzaTop Bosspainaer JSON-00bekT BUAa {“fail” : message},

14 http://wiki.basho.com/Vector-Clocks.html
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rjie message — COOOIIEHNE, KOTOPOE MbI XOTUM MepeaTh I0Jb30BaTEIIO.
Eciu :xe nannble KOPPEKTHBI, TO (DYHKIINSI TPOCTO BO3BPAINAET MOJTyY€eH-
HBII Ha BXojie 00beKT, 1 Riak ero coxpanser.

riak/my_validators.js

function good_score (object) {
try {
/* u3BnIeYL M3 06BekT Riak manube ¥ pazobpaTb ux Kak JSON-0OBerT */
var data = JSON.parse( object.values([0].data );
/* ecnm CBOMCTBO SCOrYe OTCYTCTBYEeT, M3BECTUTHL 00 ommbre */
if( !data.score || data.score === '’ ) {
throw( ‘Score is required’ );
}
/* ecnu CBOMCTBO SCOre BHEe OuarasoHa, M3BeCcTuUThb o6 ommbre */
if( data.score < 1 || data.score > 4 ) {
throw( ‘Score must be from 1 to 4’ );
}
} catch( message ) {
/* Riak oxumaeT HONy4YMTHL B Ciydae ommbky Takoil JSON-obbekT */
return { “fail” : message };
}
/* Bce HOPMAaJbHO, MIPOMOIKaeM */
return object;

}

Coxpanute 3TOT (haiis B KaTajore, IPOIMUCAHHOM B CTPOKE js_source
dir. HOCKOJIbe MbI U3MEHSIEM ITOBEICHE CEPBEPA, TO HeO6XOI[I/IMO nepe-
3arpys3uTh BCE CepPBEPhI Pa3pabOoTKH, YKa3aB B KOMAHIHOI CTPOKe apry-
MEHT restart.
$ dev/devl/bin/riak restart

$ dev/dev2/bin/riak restart
$ dev/dev3/bin/riak restart

Riak Haiizer Bce (ailyibl ¢ paciiupeHueM . s M 3aTPy3UT UX B TAMSITb.
Teneps, uTo6bI JavaScript-(hyHKIHsI BHI3BIBAIACH 3 TOYKH TTOKITIOUEHITST
repe pukcaiuen, cjieayeT 3a/1aTh B CBONCTBE CETMEHTA precommit UM
Gynxyuu (ne nms daiinal).
curl -X PUT http://localhost:8091/riak/animals \

-H “content-type:application/json” \
-d ‘{“props”:{“precommit”: [{“name” : “good_score”}]}}’

ITporectupyem Hatity GYHKIIIO, 33/1aB OIleHKY GoJibiiie 4. [T0CKOIbKY
(byHKITMS TPOBEPSIET, UTO OTIEHKA MTOTIAaeT B Inanas3oH oT 1 1o 4, To cie-
JYIOIIUI 3aMTPOC 3aBEPIIAETCS OMIMOKOI.
curl -i -X PUT http://localhost:8091/riak/animals/bruiser \

-H “Content-Type: application/json” -d ‘{“score” : 5}’
HTTP/1.1 403 Forbidden



HeHb 3: paspeluerne koH$nukTos 1 paclumpenme Riak I. --

Content-Type: text/plain
Content-Length: 25

Score must be 1 to 4

Mbur mosryuaem Koz 403 Forbidden, a takike TekcToBOE coobiieHue 06
ombKe, KOTopoe ObLI0 3a4aHo B noJie «fail». Ornpasus GET-3ampoc ajis
MOJIyYeHMsI 3HAUEHUSI bruiser, MOXKHO YOEAUTHCSI, YTO OIIEHKA OCTaIACh
npexkueit — 3. TlonpolyiiTe H3MEHUTD ee Ha 2 — TYT Bac JKIET yCIex.

Touka MmoAKIOUEHUs Tocie (UKcaluyu aHajgoruuHa. Ho 3aech Ml
He OyIeM ee pacCMaTpUBaTh, TaK KakK (DYHKI[UH, BbI3bIBAEMBIC M3 9TOU
TOYKH, JOJIKHBI OBITh HamucaHbl Ha s3bike Erlang. Ecom BB Biageete
STUM SI3BIKOM, TO MOJKETe TIPOYECTb B OHJIAMHOBOM HOKYMEHTAIINH, KaK
yCTaHaBJIMBaTh coOcTBeHHbBIE MOoayin. Ha camoM nere, Ha Erlang MoskHO
nmucath 1 ¢yHkiuun mapreduce. Ho MBI IPOIOJKIM HAIlle Ty TEIIECTBIE
mo Riak paccMoTpeHueM APyTrux rOTOBBIX MOIYJIEH U PacIIUpEeHUH.

Pacwunpenue Riak

B xommrexte ¢ Riak nmocrasisercs neckoabko paCIlII/IpeHI/II;'I, KOTOPbIE 110
YMOJ9aHWIO OTKJ/JIIOYEHBI, HO lIO6aBJIHIOT PpAA TIOJIE3HBbIX HOBeHeHHﬁ.

Mowuck B Riak

IMoxcucrema moucka B Riak mpocmarpuBaer maHHble B KjacTepe
1 CTPOUT 110 HUM WMHBEPTUPOBAHHBIM MHAEKC. Bo3aMOKHO, BbI ele He
3a0bLIH 00 UHBEPMUPOBAHHBIX UHOEKCAX, PACCMATPUBABIIMXCS B TJIaBe,
nocssnienHoi PostgreSQL. Kak u GIN-unnexcet B PostgreSQL, naaekcbt
Riak nipegHaszHauersl 11t GHICTPOTO IMOKMCKA CTPOK, HO B PaciIpeeIeHHON
cucTeme.

Jls uenob3oBanys noucka B Riak Heo6X0quMO aKTHBHPOBATh COOT-
BETCTBYIOIIleE paciiupenue B ailyiax app . config CaeayonmM o6pasom:
%% Riak Search Config
{riak_search, [

%% YTOOHB BKJINOYMTHL IIOUCK, YCTAHOBUTE BTOT IIapaMeTp B ‘true’.
{

enabled, true}
1},

Ecau Bl 3HAKOMBI C TAKMMU CHCTEMaMM MOMCKa, kak Lucene, To aTa
YacTh TIOKAXXeTCsI BaM TIPOIIie TpocToro. Ecjm HeT, TO U TOT/la 3TOT Marte-
puaJ JIeTKO OCBOUTD.

MBbI JOJZKHBI YBEOMIISATD TIOJICUCTEMY TIOMCKa 000 BCEX M3MEHEHUSIX
B Gase JIaHHBIX M MOKEM BOCIIOJIb30BATHCS JIJIsI 3TOTO TOUKOW TIOIKIII0UE-
HUA 10 pUKcAIuU. YCTaHOBUTH (DYHKIIUIO precommit W3 HATMCAHHOTO
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HaErbngthyHHriak_search_kv_hookB(EFMeHTanimalsIKBBOHHT
cJemyIonas KoMmaHza:

$ curl -X PUT http://localhost:8091/riak/animals \
-H “Content-Type: application/json” \

-d ‘{“props”:{“precommit”:

[{"mod”: “riak_search_kv_hook”,”fun”:”precommit”}]}}’

O6parusiuch kK URL curl http://localhost:8091/riak/ani-
mals, MBI yBU/IUM, UTO CBOMCTBO precommi t CErMEeHTa animals J€HCTBU-
TeJbHO U3MeHeHo. Tenepb npu M06aBJeHUM B CETMEHT animals JOOBIX
nauabix B popmare JSON ma XML Riak 6yzger nnpexcupoBaTh IMeHa U
3HaueHus noJieii. JlaBaiite 3arpy3uM JaHHBIE O HECKOTBKUX KUBOTHBIX.

$ curl -X PUT http://localhost:8091/riak/animals/dragon \

-H “Content-Type: application/json” \

-d ‘{“nickname” : “Dragon”, “breed” : “Briard”, “score” : 1 }'

$ curl -X PUT http://localhost:8091/riak/animals/ace \

-H “Content-Type: application/json” \

-d ‘{“nickname” : “The Wonder Dog”, “breed” : “German Shepherd”, “score” : 3 }'
$ curl -X PUT http://localhost:8091/riak/animals/rtt \

-H “Content-Type: application/json” \

-d ‘{“nickname” : “Rin Tin Tin”, “breed” : “German Shepherd”, “score” : 4 }'

Cy1iecTByeT HECKOBKO CITOCOOOB 3aIlIPOCUTD 3TU TaHHBIE, HO MbI BOC-
nosib3yemcst BeTpoeHHbiM B Riak unrepdeiicom Solr na 6ase HTTP (on
peanusyer morckoBbiii uaTepdeiic Apache Solr'®). s noucka B cermenTe
animals MBI yKa3blBaeéM B 3allpoce IIyTb /solr, 3a KOTOPbIM CJEAYyET
UMS CeTMEHTa /animals M KOMaHZA /select. B mapameTrpax 3amaiorcs
[IOMCKOBBIE CJIOBA. B laHHOM ciiydae Mbl XOTHM HaiiTh Bce OOBEKTHI, B
KOTOPBIX KJIt04 breed (1opoza) umeer sHayenue Shepherd (oBuapka).

$ curl http://localhost:8091/solr/animals/select?g=breed:Shepherd
<?xml version="1.0" encoding="UTF-8"7?2>
<response>
<lst name="responseHeader”>
<int name="status”>0</int>
<int name="QTime”>1l</int>
<lst name="params”>
<str name="indent”>on</str>
<str name="start”>0</str>
<str name="g”>breed:Shepherd</str>
<str name="qg.op”>or</str>
<str name="df”>value</str>
<str name="wt”>standard</str>
<str name="version”>1.l</str>
<str name="rows”>2</str>
</1lst>

15 http://lucene.apache.org/solr/
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</lst>
<result name="response” numFound="2" start="0" maxScore="0.500000">
<doc>
<str name="id”>ace</str>
<str name="breed”>German Shepherd</str>
<str name="nickname”>The Wonder Dog</str>
<str name="score”>3</str>
</doc>
<doc>
<str name="id”>rtt</str>
<str name="breed”>German Shepherd</str>
<str name="nickname”>Rin Tin Tin</str>
<str name="score”>4</str>
</doc>
</result>
</response>

Ecu BB nipeiiounTaere moaydarb orseT B popmare JSON, nobaBbre
napameTp wt=json. B 0IHOM 3ampoce MOXKHO 32/1aTh HECKOJIBKO TIOUCKO-
BBIX KpUTEPHUEB, pasjesaeHubix npobenamu (%20 B URL-koaupoBaHHOiT
dopme), 106aBUB ellle mapaMeTp q.op=and, O3HAYAIONINH, YTO YCIOBUSI
00bequHs0TC ¢BsI3Koil M. UToObI HaliTH OBYAPOK, KJIMYKA KOTOPHIX CO-
IEeP>KUT CJIOBO 7in, HY’KHO BBITTOJHUTH CJIEAYIONIIE 3a11poc:

$ curl http://localhost:8091/solr/animals/select\
?wt=json&g=nickname:rin%20breed: shepherd&qg.op=and

IMoxcucrema noucka B Riak gormyckaer u Apyrue CHHTaKCHYECKHUE
KOHCTPYKITY, HATIPUMEP METACUMBOJbI (¥ COOTBETCTBYET HECKOJbKUM
CUMBOJIaM, ? — OZIHOMY ), TIPAB/Ia, TOJIbKO BKOHIIE TOUCKOBOTO TePMa. 3aITpoc
nickname:Drag* Haiier cobaky Dragon, a 3a1poc nickname : *ragon —
He HaiizieT. E1le oiHA 1T0JIe3HAd BO3MOXKHOCTD — TIOUCK T10 TUATIa30HY:

nickname: [dog TO drag]

[Moep:RuBatOTCst TAaKKe OOJIEe CIOKHbIE 3AIIPOCHI, BKII0Yaomne Oy-
JIEBCKUE OIIEPATOPBI, TPYIIUPOBKY U MOUCK ¢ ydeTtoM Gamsoctu. Kpome
TOTO, MOKHO OIIPe/IesISITh HeCTaHAapTHbIE KOJMPOBKH JJaHHBIX, CO3/IaBaTh
HeCTaHJapTHbIE MHIEKCH U Jla’ke yKa3bIBaTh, KaKOM MHIEKC MCIIOJIb30-
BaTh 11pu ntoucke. [Tepeuens napamerpos, nomyctumbix B URL, npuBenen
B Ta0OJIUIIE HIKE.

Mapametp OnucaHue Mo ymonyauuio

q Cam 3anpoc B BUAE CTPOKM

TepMbl 3anpoca MoryT 00beanHATLCSA

o or
CBA3KOW and U or

g.0p
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Mapametp OnucaHue Mo ymonyaHuio

sort Mo kakoMy Moo COPTMPOBATb HE COpPTUPOBaTb
[MopaakoBbI HOMEP NEPBOro HaNaEeH-

start HOro o6beKTa, BKJl04aeMoro B CrnMcokK 0
BO3BpaLLaeMblx

Rows MakcumanbHoe YNCIo BO3BpaLLAEMbIX 20
pe3ynsTaTtoB

wt ®dopmart oTBETa: xml UM json xml

Index Kakon nHpekc ncnonb3oBaTb

O pacuupernn moncka B Riak MOKHO pacckasbIBarh elije MHOTO, TO-
paso 6oJIblIle, YeM MTO3BOJIsIET 9Ta KHITa. HameeMcst, 4To HEKOTOPOE TIpe-
CTaBJIEHVE O €T0 BO3MOKHOCTSIX BBI TTOJTy4nIH. [IOHSITHO, 4TO 3TO paciim-
PEeHHe MOJIE3HO JI/IsI peaT3aluu IIOMCKa B GOJIBIIIOM BeO-IPUIIOKEHUHN, HO
JaKe eCJIM Peub UET O TIPOCTHIX 3alpocax B GoJiee-MeHee TPOU3BOIbHON
hopme, K HEMY BCE PABHO CTOUT MIPUCMOTPETHCSL.

UHpekcuposaHue B Riak

Hauunag ¢ Bepcun 1.0, Riak mopmep:xusaer 10M0JHUTEIbHBIE HHIECK-
cel. OHM oxoku Ha wHAEKCH B PostgreSQL, Ho nMeroT HEKOTOPBIE OCO-
6erHocTr. MHIEeKcupyercs He OTAeIbHBIN cToNOel] niin Habop CTOIOIOB,
a MeTaJlaHHble, TIPUCOEANHEHHBIE K 3ar0JI0BKY OOBEKTa.

J1151 BKITIOYEHMST 3TOTO PACIIUPEHUST TAKXKE MTPUAETCS U3MEHUTH (haii
app . config. B kauecTBe noacucTeMsl XpaHenus ykaxure eLevel DB Bmec-
To bitcask, kak mokasaHo HuXKe, ¥ IIePe3aIyCTUTE CEPBEPHL
{riak_kv, [

%% IllapameTp storage_backend ompenmenseTr Momyib Erlang, OIMCHBALIUL

%% MexaHV3M XPaHEeHUs B OaHHOM y3Jie.
{storage_backend, riak_kv_eleveldb_backend},

eLevel DB — s1o peaymsanus na Erlang npuaymannoro Google xpanu-
JIMIIA KJIo4Yel u 3HadeHuil nof HaszBanueM Level DB!. Orta momcucrema
MOTIYCKAEeT TIOCTPOEHHUE JIOTOTHUTENBHBIX HHEKCOB B Riak.

[ToATOTOBKMB CHUCTEMY, MBI MOKEM TIPOMHAEKCUPOBATD JIOO0H 0OBEKT C
MTPOM3BOJIbHBIM KOJMUYECTBOM CIEIMAJIbHBIX 3aT0JIOBKOB, KOTOPbIE HA3bI-
BAIOTCS UHOEKCHBIMU 3aNUCAMU T OTIPEIETISIIOT COCO0 MHAEKCUPOBAHMSL.
Nmena noselt HaumHatoTCA TPeUKCOM x-riak-index— 1 3aKaUNBAIOTCS
cypdurcoM int WM _bin, 03HAYAIONUM <II€JI0€» U «IBOMYHOE» (JIIO-
6oe, KpoMe 11eJI0T0) 3HAUeHNE COOTBETCTBEHHO.

16 http://code.google.com/p/leveldb/




HeHb 3: paspetuenme koHdnmkTos M paciumpetme Riak I . --m

Hobassas 6yabaora Blue I1, nsobpakeHHOro Ha aMbJ1eMe CIIOPTUBHOI
komanbl Butler Bulldogs BatiiepoBckoro yHuBepcuTeTa, Mbl XOTHUM IIPO-
WHJIEKCHPOBATH €0 Mo Ha3BaHWIO yHUBepcuTeTa (butler) U IO HOMEPY
«sepcun» (Blue 2 — Bropas am6ieMa ¢ nzobpaskeHueM GyJIbaora).

S curl -X PUT http://localhost:8098/riak/animals/blue

-H “x-riak-index-mascot_bin: butler”

-H “x-riak-index-version_int: 2”

-d ‘{“nickname” : “Blue II”, “breed” : “English Bulldog”}’

BeposTho, BbI 3aMETHJIN, YTO WHAEKCH He UMEIOT HUKAKOTO OTHOIIIE-
HUSI K XPAHUMOMY 3HAYEHUIO KJII0Ya. ITO UPE3BBIYAIHO TIOJE3HAsT BO3-
MOKHOCTb, TaK KaK TTO3BOJIAET CTPOUTH WHEKCHI, HE3ABUCUMBIE OT Xpa-
HUMBIX aHHBIX. TAK MOYKHO TIPOMHAEKCUPOBATD JIaXKe BUAEOPOIUKH.

[MonyyuTh 3HAYEHKE TI0 HHIEKCY HECTIOKHO.

$ curl http://localhost:8098/riak/animals/index/mascot_bin/butler

XorTs JonoJaHITe bHble HHAEeKCh B Riak — GOJIBIION 1Iar B IpaBuib-
HOM HalIPaBJIeHUH, IIPOCTOP I PasBUTU ellle ecTb. Hampumep, 4ToOb!
[IPOMHIEKCUPOBATh JaTy, HEOOXOAUMO COXPAHUTH €€ B BHJE CTPOKH B
(opmare, IpuroIHOM JIJISI COPTUPOBKM —”YYYYMMDD”. Hucsa ¢ miaBa-
oMell TOYKON HY)KHO CHAYajia YMHOXKHTh Ha MOAXOAAILYIO cTerenb 10,
a 3aTeM COXpaHuTb B Buze uenoro — 1.45 * 100 == 145. Taxkue 1peobd-
pa30BaHUsI BO3JIATAlOTCSl HA KJWeHTa. TeM He MeHee, couetanue B Riak
mapreduce, 10JCUCTEMbI [TOMCKA, & TEIEPb U AOMNOJHUTENbHOIO MHIEK-
CUPOBaHUS CYIIECTBEHHO OC/IabJsieT OrpaHUYEHMs, IIPUCYIINE KJIACCH-
YeCKMM XPaHWJIMIAM KJIoueil U 3HadeHuil, u Jaer Kyaa Gosee GoraTyio
(byHKITMOHATTBHOCTD.

Adenb 3: ntorn

Mbl 3aBepuimiy 3HakoMcTBO ¢ Riak paccmorpenuem 6ojiee CIIOMKHBIX
MEXaHU3MOB: pa3pelnieHre KOH(MIUKTOB ¢ MOMOIIbI0 BEKTOPHBIX YaCOB,
a Tak)Ke TPOBepKa M MOAUGUKAINS BXOAHBIX AAHHBIX C TTOMOIIBIO TO-
ek TOAKJII0UeHIs mpu pukcarui. Mbl Takke 00CYIUIN JBA TTOJE3HBIX
pacimupenus Riak: mojcucremy morcka u WHAEKCHPOBAHUE JAHHBIX JJIST
MIPUIAHUS JOTIOJHUTEIBHON THOKOCTH 3ampocaM. B couetanunu ¢ Kapka-
com mapreduce, pacCMOTPEHHBIM BO BTOPOH JI€Hb, U CCHUIKAMH, PACCMOT-
PEHHBIMH B TIE€PBBII JIeHb, 5TO MO3BOJISIET CO3/IaBaTh I'MOKHUeE PEIIeHIs],
JAJIEKO TIPEBOCXOIATIINE BCE, HA YTO CIIOCOOHBI KJTACCUYECKITe XPAHUIUIIA
KJII0Ueil ¥ 3HAaYeHU.
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AdeHb 3: gomawHee 3agaHne

NHdopMaLMOHHBINA NOUCK

1. Haiigure penosutopuii AOMOJHUTENbHBIX (GyHKUWi masa Riak
(nmozckaska: oH HaxoauTcs Ha caiite GitHub).
2. O3HAKOMBTECH C JOMOJHUTETHHON JUTEPATYPOIl O BEKTOPHBIX Ya-

cax.

3. TIpouwutaiiTe 0 TOM, KaK cO3[[aBaTh COOCTBEHHYIO KOH(MUIYpPALIUIO
NHAEKCOB.

3agaun

1. Cosmaiite cOOCTBEHHBIN MHIEKC, OMPEAETISIONINN CXeMY animals.
TouHee, yKakUTe, YTO MOJIE score — IEJI0E YUCIO U chOPMYIUPYii-
Te 3arpoc MO IUATA30HY ero 3HaYeHUH.

2. TloarotoBbre HEOOJBINON KJIACTED U3 TPEX CEPBEPOB (HATIPUMED,
HOYTOYKOB mau sKk3eMIisipoB EC2'7) u Ha KasKablil yCTaHOBUTE
Riak. Opranusyiite us cepBepoB Kjacrtep. YcTaHOBUTE HabOp JHaH-
Hbix Google stock ¢ nunpopmanmein 06 akiuax (ero MoOKHO HaiiTh
Ha caiite kommnanuu Basho'®).

3.5. Pe3iome

Riak — nmepsast u3 paccMoTpeHHbIX HaMu 6Ga3 ganHbix NoSQL. J1o pac-
mpeJieIeHHOE PEIJTUITUPYyEeMOe XPAHUJIUIIIE KJI0Uell U 3HAUeHUH C JI010JI-
HUTETbHBIME (DYHKIIUSIMU, HE UMEIOTIee TOYKH OOIIET0 OTKA3A.

Ecam npesk/ie BbI paboTajim TONBKO € PENSIMOHHBIMU Ga3aMU JIaHHBIX,
To Riak monayasy Moxker mokasaThCst CTPAaHHBIM CO3/laHueM. B HeM HeT
Hu Tpan3akiuit, ’n SQL, Hu cxembl. EcTb Ki1104M, HO CBSI3bIBAHNE CETMEH-
TOB COBCEM HE MOXO0Ke Ha coefiuHenune Tabuil. A rexHosorust mapreduce
1 BOBCE KaKETCS TEMHBIM JIECOM.

OpHako 17151 pelieHus onpe/ieIeHHOTO Kiacca 3a/1a4 Bce 3TU KOMITPO-
mucehl onpasaanbl. Crioco6Hocts Riak macuirabuposarbest myteM yBe-
JIMYEHUST KOJMYECTBA CepBEPOB (2 He HapallMBaHUSA MOIIHOCTU OJTHOTO
cepBepa) U MPOCTOTA UCIOJBb30BAHUS — BEJIMKOJIEITHBIHM IIPUMEP TTONBITKA
pemuth crierrduueckue mpodaema MacirrabupyeMoctu B 8e6. VI BMecTo
TOro 4To6b! M3006peTaTh Besocunen, Riak onupaercs Ha yike UMEIOTTYOCS
crpykrypy HTTP, npenocraiisist MAaKCUMaJIbHYIO THOKOCTb JIJISI IIOCTPOE-
HUST KADKACOB UJIU CUCTEM C TIOJJIEPIKKOI BeD.

17 http://aws.amazon.com/ec2/
18 http://wiki.basho.com/Loading-Data-and-Running-MapReduce-Queries.html



Pesiome I . --

CunbHbie cTOpoHbI Riak

Ecam BBl coBupaeTech CIPOEKTUPOBATH KPYIMTHOMACHITAOHYIO CHCTEMY
3aKa30B Hanoao0ue Amazon Wau CTaBUTE HA TIEPBOE MECTO BBICOKYIO JI0-
crymHocTb, TO Riak, 6e3ycioBro, 3acaysxuBaer BHuManust. OIUH U3 He-
COMHEHHBIX MII0cOB Riak — BHMMaHUE K yCTPaHEHUIO TOYEK OOIIETO OT-
Kasa ¢ I[eJIbI0 00ecteunTh Oecrepeboiinyio paboTy 1 HapaluBanue (Wi
COKpaleHre) KJIacTepa B COOTBETCTBUU C M3MEHSIONMMUCS TPeOOBAHMS-
mu. Eciiut cTpyKTypa IaHHBIX He OUeHb CII0KHA, TO paboTaTh ¢ Riak Oyzer
npocto. Ho ipu aToM coxpaHsieTcst BO3MOKHOCTh M30NIPEHHBIX MAHUITY -
JIAUMA ¢ JAHHBIMH, €CIU 9TO HeoOxoanMo. B HacTosiiiee Bpemst mosie-
PIKUBAETCS JECATOK SI3BIKOB (TTOJTHBIN TIepedeHb MOKHO HAiTh Ha caiiTe
Riak), Ho, ecsiit BbI ToTOBBI TTHcaTh Ha Erlang, To MoeTe pacimpsiTh sipo
B JIIOOYT0 CTOPOHY. A eciiut TpebyeTcst bosibiiee ObICTPOAEHCTBIE, YEM CITO-
coben obecrieunth nporokos HTTP, 1o Moxkere mompoboBaTh 0OMEHM-
BaThCS JAHHBIME TI0 GoJiee 3((HEKTUBHOMY ABOMUHOMY TPAHCIIOPTHOMY
mporokosry Protobuf',

Cnabbie cTopoHbI Riak

Ecu TpebytoTest mpocThie cpeficTBa OPMYTMPOBAHUS 3aTIPOCOB, CIIOK-
HBbI€ CTPYKTYPBI JJAHHBIX WJIU JKECTKAsK CXeMa WJIU €CJIU HET HY Kbl B TO-
PU3OHTAIBHOM MaciutabupoBanuu, To Riak Bam, moskasyil, Hu K deMmy.
OnuH 13 OCHOBHBIX HemocTaTkoB Riak — oTcyTcTBHE MPOCTHIX M HaEK-
HBIX CPEJICTB (DOPMYTMPOBAHUS MTPOU3BOJBHBIX 3aITPOCOB, XOTS JIBHIKE-
HUE B 9TOM HArpaBjieHnH, Ge3ycaoBHO, ecTh. TexHosoruss mapreduce
naeT (aHTaCTUYECKYI0 (DYHKIIMOHAJIBHOCTh, HO MbI OBl XOTEJIM BUAETH
GoJibllle BCTPOEHHBIX AeiicTBui, ocHoBaHHbiXx Ha URL wim PUT-3ampo-
cax. JlobaBjieHre MHIEKCUPOBAHUS ObLIO KPYIMHBIM IIarOM B IIPABUJIb-
HOM HallpaBJIEHUH, HO HaM Obl XOT€JI0Ch Obl, YTOOBI 3TU HAEH TIOTYUIIN
najbHelimee paspurue. HakoHelr, eci BB He XoTHTe TcaTh Ha Erlang,
TO MOJKETe CTOJKHYThCSI C HEKOTOPBIMU OTpaHndeHusiMu JavaScript — B
YaCTHOCTH, HEBO3MOXKHOCTU HAMUCATh (DYHKIIUW, BbI3bIBAEMbIE B TOUYKE
HOAKJIIOYEHHUST TIocsie (QUKCAIUH, — U HEeJOCTATOUHBIM OBICTPOAEHCTBIEM
mapreduce. Oxxako koManga Riak paGoraer Haj ycTpaHeHHEM 9THX MeJ-
KHUX TIEPOXOBATOCTEMN.

Riak n reopema CAP

Riak octpoymMHO 06xoauT orpaHmdyenusi, HajgaraeMbrie TeopeMoil CAP Ha
moGy1o pactpeesieHHyo 6a3y naHHbX. VI 9T0 MOpasuTeIbHO, eCIN CPaB-

19 http://code.google.com/p/protobuf/
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HuTb ¢ PostgreSQL, koropast (110 GoJibliieil YacTi) MOAAEPKUBAET TOJIBKO
CTPOTYIO COTTACOBaHHOCTH 3amucu. B Riak ncmosbayercst Boickasannast B
cTarbe Amazon o cucteme Dynamo ujes o Tom, uto ycaosus CAP MoxxHO
3ajlaBaTh HA YPOBHE CETMEHTOB WJIH 3aMPOCOB. ITO BOJBINON TITar B CTO-
pony HazexHol 1 rubkoil CYB/I ¢ OTKPBITHIM HCXOAHBIM KOZOM. Yutas
o npyrux 6azax JaHHbIX, BemoMuHaiite o Riak — Bac mocrostnHo Gy et mo-
paxkaTh €ro THOKOCTb.

lMepen paccraBaHnem

Eci BaM He0OXOAUMO XpaHUTh TUTAHTCKUI KaTajor JaHHBIX, TO Riak
MOJKET OKa3aTbCsl HEIJIOXUM BBIOOPOM. XOTS UCCIeA0BaHUS B 00JaCTU
PENANUOHHBIX 0a3 JaHHBIX BELYTCS yKe 0ojiee COpPOKa JIET, He KasKaasl
3aj1aua Hyxaaercd B cBoiictBax ACID miam »XecTKOM KOHTPOJIE CXEMBI.
Eciu tpeGyercsa Gasa JaHHBIX, BCTPauBaeMas B yCTPOUCTBO, UK HYKHO
obpabareiBaTh (hUHAHCOBBIE TpaH3aKiuy, To Riak ne mogoiiger. Eciu 3a-
Ja4a B TOM, 4TOOBI 06ECIEYNTh TOPU3OHTAIBHOE MACIITAOMPOBAHKE UK
00C/IyKUTh MHTEHCUBHBIN MOTOK 3alpOCOB depes Beb, To kK Riak crout
MIPUCMOTPETHCS.
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HBase

Cucrema Apache HBase cosnana [jist cepbe3HbIX paboT, KaK CTPOUTEIb-
HBII rBO3/IeniucTOsIeT. Bam Bpsa iv mpuieT B TOJI0BY Uctionb3oBaTh HBase
JUIs1 XpaHeHWs1 KOPIIOPATUBHOW CBOMHOM JleKJIapallud, Kak He MPUET B
TOJIOBY C TIOMOII[BIO TBO3/IEIIMCTOJIETA CKOJAYMBATD KYKOJbHBIN JIOMUK.
Eciu 06beM JaHHBIX He U3MEPSIETCST MHOTUMU TUTabaiiTaMu, TO CTOUT
B3SITh YTO-HUOY /b TIOTIPOIIIE.

Ha nepsbiii B3risig, HBase oyens noxoska Ha pesauoHHyio 6asy naH-
HBIX — HACTOJIBKO, YTO, HE 3Has, C YeM UMeeTe JIeJI0, MOKHO CITyTaTh OJTHO C
npyruMm. Camas cioxkHasg yacTb B usydennu HBase — He rexnosorus; npo-
6JieMa B TOM, 4YTO MHOTHE TePMUHBI, TpuMensieMbie B HBase, 06MaHu1BO
3Hakombl. Hanmpumep, HBase xpanut nannbie B KOHTeliHepax, KOTOpble
HA3BIBAIOTCA mabnuyamu. TabMUIbI e COCTOAT U3 AUeeK, HAXOASAIINXCS
Ha TIepecedeHnn cmpok u cmoabuos. Iloka Bcé Xopolio, BepHO?

Hesepno! Tabauis HBase BexyT cebs coBceM He Tak, KaK OTHOLIEHNS,
CTPOKM HUYYTh HE TIOXOKU Ha 3aIUCH, a COCTaB CTOJIOIOB MOKET ObITh
repeMeHHBIM (cXeMa ero He KOHTpoJsupyeT). [IpoekTrupoBanue cxemsl 1o-
MIPEsKHEMY OCTAeTC BaXKHBIM JI€JIOM, TIOCKOJIbKY OHA BJIMSET Ha TPOU3BO-
JIUTEJbHOCTb CUCTEMBI, HO TIOPSIJIOK B loMe oHa He HaBezeT. HBase — ato
IIbSTBOJILCKOE OTpaskeHne uin, eciu xoturte, busappo! PCYB/I.

Torza 3ayeM ke M0JIb30BaThCs 3TOM 6a3oit maHHbIX? [laxke ecan oT-
BJIEYLCS OT MACIITAGUPYEMOCTH, €CTh HECKOJBKO TIPUYnH. Bo-nepsbix, B
HBase BcTpoeH psii GyHKIMIA, OTCYTCTBYIOIIMX B APYTUX 6a3ax JaHHBIX,
Hanpumep, BEPCHOHUPOBaHUE, CKaThe, cO0pKa Mycopa (s TaHHBIX C
UCTEKIIMM CPOKOM XPAHEHMsI) U TAOJUIBI B TaMsITH. Pa3 9T BO3MOKHOC-
TH TIPUCYTCTBYIOT M3HAYAJIbHO, 3HAUUT, BaM MPUIETCS MUCATb MEHBIIIE
Koja, Korga ouu norpedyiorcest. Kpome toro, HBase naer crporue rapas-
THH HETIPOTUBOPEYUBOCTHU, YTO YIPOIIAET MEPEXO OT PEJISIIIUOHHBIX Ha3
JAHHDIX.

1 Busappo (anru. Bizarro) — BbIMblIIIIEHHBIH 1TepcoOHaK BeesteHHOi komukcoB DC Comics.
ITepconask 6bLI cO3/1aH KaK 3epKaibHoe orpaskerue Cynepmena. [Ipum. nepes.
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Bnaromaps Bcemy atomy HBase MoskeT ObITH KPaeyroJbHBIM KAMHEM
CHCTEM OIEePATHBHON aHAJUTHYECKOW OOPabOTKH — B 3TOH POJIM OHA
npocto cBepkaet. OT/iesIbHBIE OIIEPAIII MOTYT BBITIOTHITHCS MeIJIEHHEE,
YeM MX IKBUBAJIEHTHI B IPYrUX 0a3ax JAHHBIX, HO IPOCMOTP TUTAHTCKUX
HabOPOB IAHHBIX — J1e710, KoTopbiM HBase 3annmaercs ¢ 0co6eHHBIM y10-
BoJIbCTBHEM. [ToaTOMY Iipu 06paboTke TpymoeMKkux 3anpocos HBase uac-
to o6ronsier apyrue CYB/I. 3tum oObsacHseTcs, mouemy HBase tak yacto
NPUMEHSIETCS B KPYITHBIX KOMITAHUSX JIJIsSI PeaTH3aliy CHUCTEM aHAIN3a
JKYPHAJIOB U ITOUCKA.

4.1. BeepeHue B HBase

HBase — ato cmoabyosas 6aza HaHHBIX, KOTOPAas MOKET MMOXBACTATHCSI
HOAIEPKAHNEM HEMPOTHBOPEYMBOCTH M TOPU3OHTAIBHOM MacIiTabupy-
emocTbio. OHa ycTpoena 1o obpasity BigTable, Boicokonpoussogureib-
HOH 3aKpPbITOI Gas3bl JaHHBIX, KOTOpas paspaborana Google u onucana B
cratbe 2006 roma «Bigtable: A Distributed Storage System for Structured
Data»? ITepsoHauasbro HBase cosgaBanack ajist 0OpabOTKH eCTeCTBEH-
HBIX SI3BIKOB W HAuWHAJA CBOIO JKU3Hb KaK JOTIOJHUTETBHBIN TTaKeT K
npoekty Apache Hadoop. Ho ¢ Tex mop mpespatiiack B mpoekt Apache
BEPXHETO YPOBHSI.

C apxuTekTypHOIl TOUKHM 3peHust, B HBase nsHauaibHO 3a/105KeHa OT-
Ka30ycTOMYnBOCTh. OTKa3 OTAENTbHON MAIIUHBI — COOBITHE OTHOCHTEBHO
peKoe, HO B GOJIBIIIOM KJIacTepe OTKa3bl Y3JI0B SIBJSIOTCS HOPMOI. Mc-
MOJIb30BAaHKE YIIPEXKAAONIEN 3aUCH B JKypHAJI W pacrpeneeHHON KOH-
durypanun mossojsier HBase GbICTpO BoCCTaHABIMBATBCS MOCTE OTKa-
30B OT/IEIBHBIX CEPBEPOB.

K Tomy e, HBase o6uTaer B akocucTeMe, KOTOpast caMa 1o cebe JaeT
JOTIOTHUTE IbHBIE TpenMyInecTBa. HBase mocrtpoena Ha 6ase Hadoop —
cTaOGUIBHOU ¥ MacCIITabMPyeMOi BBIYMCIUTENBHOM TIaTGOPMBI, KOTO-
pasi MpeloCTaBJsIeT pacipeiesieHHy0 (BaiioByI0 CHCTEMY W CPEICTBa
mapreduce. Betoxy, riie ects HBase, Bbi Halizete taksxke Hadoop u apyrue
UH(PACTPYKTYPHBIE KOMITOHEHTBI, KOTOPBIE MOKETE 33JIeiICTBOBATh U B
COGCTBEHHBIX IPUJIOKEHHUSIX.

Ira 6asa JAaHHBIX AKTHBHO MCIOJIB3YETCS U paspabaThIBAeTCs PSIOM
KPYIHBIX KOMITAHWI IJIs1 PENeHUsT 3a/1a4, CBI3aHHBIX ¢ «OOJIbIIMMH JIaH-
upiMu». B wactnocru, Facebook Beibpana HBase kak ocHOBHOI KOMITO-
HEHT CBOoeil MHPPACTPYKTYPhl 0OMEHA COOONIEHIAMM, aHOHCHPOBAHHON
B Hos1Ope 2010 roza. Ha caiire Stumbleupon HBase yske HecKoIbKO JieT

2 http://research.google.com/archive/bigtable.html
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MPUMEHSIETCST B KAUeCTBE XPAHWJININA aHHBIX, PAGOTAIONIETO B PEKIME
pEeasbHOTO BPeMeHH, U 06pabOTKU aHATMTHYECKUX JaHHBIX. HekoTopbie
dbyHkuuu caiita 6epyT HaHHble HermocpencTsenHo us HBase. B Twitter
HBase taksxe nCIob3yeTcs I CAaMbIX Pa3HBIX IleJieil — OT reHeparuu
JAHHBIX ([ TaKUX MPUJIOKEHWH, KaK MMOUCK JIIOfIei) 10 XpaHeHus pe-
3YJIBTATOB MOHUTOPUHTA U JAHHBIX O IIPOU3BOANTEIbHOCTU. Cpeu rpoM-
KUX UMeH, ucnosb3ytomux HBase, MmoskHO HazBaTh Takke eBay, Meetup,
Ning, Yahoo! u MmHorue apyrue.

IIpu Takoil akTUBHOCTH HeEyAMBUTEJNbHO, YTO HOBble Bepcun HBase
BBIXOZIT BeCbMa 4acTo. Ha MOMEHT HanMcaHust 9TOi KHUTU TEKYIIas CTa-
6usbHas Bepeus uMesa Homep 0.90.3, ¢ Heil Mbl 1 OyeM paboTats. Tak,
cxayuBaiite HBase u naunem.

4.2. feHb 1: onepaunun CRUD
U aagMUHUCTPUpPOBaHue Tabnuy,

Hama ceroausaninss 1eab — u3ydutb cocraBuble yactu HBase. Cnauamna
MBI 3aIIyCTUM JIOKQJIbHBIN ak3eMIisp HBase B aBToHOMHOM pexxume, a
MOTOM TOKa)keM, Kak B obosouke HBase cosnasarh u usMeHsaTh Tabim-
Ibl, BCTABJISATh U MOAU(UIINPOBATH JaHHbIE. 3aT€M MBI IOCMOTPUM, KaK
HEKOTOpble M3 ITUX OMepalyii mporpaMMupyiorcst ¢ momomrsio HBase
Java API Ha asbike JRuby. ITomyTHO MbI pacckaskeM 06 apXUTEKTYPHbBIX
koHienmusax HBase, B ToM uncie cBI3gdX MeXAy CTPOKaMHU, ceMeiicTBax
CTOJIOIIOB, CTOIONAX U 3HAYCHUSX.

IMosHOCTBIO paboTocnocobHbIi Kiaactep HBase npoMbliiieHHOro Ka-
YecTBa JOJDKEH BKJIOYATH MO0 MEHBINEH Mepe ISATh Y3JI0B — IO KpaiiHeil
Mepe, TaKOBO obmienpuHsitoe Muenue. Ho J7ist HANMX 1iesiell Takast KOH-
dburypanus usbsirouna. K cuacreio, HBase mopep:kusaer Tpu peskuMa
paboTHI:

* aBTOHOMHBIN PEKUM C OTHOU-eTMHCTBEHHON MAIlIITHOM;

* TICeBAOpacCIpeeJIeHHBIN PEeXKUM C OTHUM Y3JI0M, IPUTBOPSTIOIIAM-
Cs KJIaCTEpPOM,;

* TIOJIHOCTBIO pacIpe/ieIEHHBIN PEKUM C KJIAaCTEPOM COBMECTHO pa-
GOTAIOMINX Y3JI0B.

B sroii rmase Mbl 110 Goablneii yactu Gyznem samyckats HBase B aBTo-
HOMHOM peskume. Ho faxke 910 He COBCEM TPUBHMAJIBHO, IOATOMY MbI HE
CMO’KEM PACCMOTPETH BCE ACIIEKThI yCTAHOBKU M aIMUHUCTPUPOBAHMST, HO
B HEKOTOPBIX MeCTax Oy/IeT OTMeYaTh BO3MOKHbBIE IPOOIIEMBI.
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KongpurypuposaHne HBase

ITpexxne Bcero HBase Heobxoaumo ckoHpurypuposats. KoHburyparu-
OHHbIE TIAPAMETPbI XPAHATCS B (haiijie hbase-site.xml, KOTOPBIN Ha-
XOAUTCA B Karajore ${HBASE HOME}/conf/. IlepeMennas oxkpy:KeHus
HBASE HOME JOJDKHA yKas3blBaTh Ha KaTaslol, B KOTOPBIM ycTaHOBJICHA
HBase.

[TepBoHayaibHO 3TOT (alil COMAEPKUT BCETO JIUNIH MYCTOH Ter
<configuration>. Ho B Hero Mo:kHO 100aBJIATH OTNPEEJIEHUsT CBOICTB B
crenymomnieM hopMare:
<property>

<name>some.property.name</name>

<value>A property value</value>
</property>

[TosmHBIN TIEpedenb MOAAEPKNBAEMBIX CBOMCTB BMECTE CO 3HAUEHMSI-
MU 110 YMOJTYAHUIO U OTTMCAHUSIMU HAXOAUTCS B (paiiyie hbase-default.
xml}sKaTaﬂore${HBASE_HOME}/src/main/resources.TR)yMOﬂanHK)
HBase xpanut ¢aiiysibl TaHHBIX BO BpEMEHHOM KaTajore. JTO O3HAYaerT,
4TO 6ce danmnvie Oyoym nomepsiivl, KOra OnepallioOHHas CHCTEMa PEITAT
0CBOOOUTEH MECTO Ha JVCKE.

Y100l HE MOTEPATH JaHHbIE, CJIEAYET YKa3aTh KaKoe-HUOYIb HE CTOJIb
VSI3BUMOE MECTO JIJIsT XpaHeHus (haiiyioB. aluInTe B CBOMCTBO hbase .
rootdir MyTh K MOAXOISAIIEMY KaTaJIOTy:
<property>

<name>hbase.rootdir</name>

<value>file:///path/to/hbase</value>
</property>

Yrobsl samyctuth HBase, oTkpoiite TepMuHai (OKHO KOMaH/) U Bbl-
TIOJTHUTE CJIEYIONYI0 KOMaHY:

$S{HBASE_HOME} /bin/start-hbase.sh

s ocranoBa HBase BbInotHUTE KOMaHY stop-hbase. sh B TOM Ke
katasore. Eciv 4To-TO To¥iieT He Tak, B3TJSHUTE HA HeJaBHO Moaudu-
nrpoBaHHble (ailsibl B Katajsore $ { HBASE HOME}/logs. B cuctemax *nix
CJIelyIONIasi KOMaH/Ia BbIBOJIUT HA KOHCOJIb 3AIIUCHIBAEMbBIE B KYPHAJIbI
JIAHHBIE 110 MEPE UX MMOCTYTLIeHUS.

cd ${HBASE_HOME}
find ./logs -name “hbase-*.log” -exec tail -f {} \;
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O6onouyka HBase

O6osouka HBase — ato HamucanHas Ha JRuby xomaHHas mporpamma
I uHTepakTUBHON paborbl ¢ HBase. B 060/10uke MOXKHO 100aBASTh 1
yaaJiATh Ta6JII/H_IbI, U3MEHATDH CXEMY Ta6]II/H_IbI, IIO6aBJIHTb 1 yIaJaATh 1aH-
HbIE 1 BBITIOJIHSTD TeJIBIN Psifl ApyTuX oneparnii. [Tosxke Mb paccMoOTpuM
ApyrHe crocoObl mogkaouenus Kk HBase, a moka HaliMM poAHBIM JOMOM
craner obosiouka. Yoemusumick, uto HBase paboraer, oTkpoiite Tepmu-
HAJT U1 3aITyCTUTE 000JIOUKY:

S{HBASE_HOME} /bin/hbase shell

Yrobbl yoeauThest, 4To Bee (YHKIIMOHUPYET HOPMAIBHO, 3allPOCHUTE
HOMED BEPCHH.

hbase> version
0.90.3, r1100350, Sat May 7 13:31:12 PDT 2011

B 1106011 MOMEHT MOXKHO BBECTH KOMAHIY help ¥ IIOJYyYUTh CIIMCOK
JDOCTYIIHBIX KOMaH[ MM CBEeJEeHUs 00 UCIIOJb30BAHUM KOHKPETHOU KO-
MaH/IbI.

3aTeM BBITIOJTHUTE KOMaHy status, KOTOpasi BO3BPAIllaeT KpaTKUe
cBefieHus 0 coctostHuu cepBepa HBase.

hbase> status
1 servers, 0 dead, 2.0000 average load

Eciu B xakoii-HuOyap KOMaHze MPOM30MAET omnOKa Wi 060J04Ka
3aBHCHET, TO, BO3MOKHO, UMeeT MeCTO pobJema ¢ noakmodennem. HBase
IeJIaeT BCE BO3MOKHOE, YTOOBI aBTOMATUYECKH CKOH(MDUIYPUPOBATH CBOU
c1yKObl B COOTBETCTBUU € HACTPOMKAME CETH, HO MHOINA OLIMOAeTCs.
Ecymm Bo1 Habmogaere mogo0HbIe CUMIITOMBL, 00paTuTech K Bpeske «Cere-
Bble HacTpoliku HBase».

Co3gaHune Tabanubi

CioBapem (map) HasbIBaeTcss HaOOp Map KJOY-3HAYEHHE, ITO AHAJIOT
xema B Ruby uiu crpykrypsr manusix HashMap B Java. Tabiuma B HBase
0 CYLIECTBY IIPEACTaBJIseT cOO0il OrpoMHBIN cioBapb. Viu, ecii ObITh
TOYHBIM, CJIOBAphb CJIOBapel.

CeTteBble HacTpoiiku HBase

Mo ymonyaHuio HBase nbitaeTcs caenatb CBOU Cy>KObl AOCTYMHLIMU BHELLUHUM
KnneHTam, HO B Hallem cnyvae Tpe6yeTcs1 noakKitoyaTbCH C TOW Xe MaLlUuHbI, roe
paboTaeT cepsep. [Mo3aTOMy MMEET CcMbICH A06aBUTb HEKOTOPbLIE UNM BCE Mepe-
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B rtabiuue HBase ki1oun — 3TO IPOU3BOJbHBIE TEKCTOBBIE CTPOKH,
KaK/ast U3 KOTOPBIX 0TOOpaskaeTcst Ha ¢cmpoky NaHHbiX. CTpoKa JaHHBIX
cama SIBJISIETCS CJIOBapeM, B KOTOPOM KJIIOUM HA3BIBAIOTCS CIMOJIOUAMU, &
3HAUEHUSI WHTEPIPETUPYIOTCS Kak MacCuBbl 0aiiToB. CTOJOIBI IPYIIIIH-
PYIOTCSL B cemeticmea cmoJidy06, TaK 4TO MOJHOE UMS CTOJOIA COCTOUT
13 JIBYX YacTeil: mMst ceMelicTBa U keanupuxamop cmorbya. 9acto oHu
CIETISIOTCSI BMECTE C IBOETOUYMEM B Ka4eCcTBE pas/ieuTeNst (HalpuMep,
‘family:qualifier’).

Bce atu moHsATHS WILTIOCTPUpYROTCS Ha puc. 13. 3mech mszobpaske-
Ha TMITOTETHYECKast TabJInIa ¢ IBYMST ceMeHCTBaMK CTOMIONOB: color U
shape. B Tabusuiie ecTh ABe CTPOKM — 0003HAYEHBI MYHKTUPHBIMU MPSI-
MOYTOJTbHUKAaMHU, KOTOPbIe UCHTH(UIIUPYIOTCS CBOMMU KJIIOUAMU: first
" second. B cTpoke first Mbl BUIUM TPU CTOJA0IA U3 ceMelicTBa color (¢
KBaIM(PUKATOPAMU red, blue 1 yellow) U OAMUH CTOJOEI] U3 ceMelcTBa
shape (square). KoMOMHAIIS KIFOYa CTPOKY U UMEHH CTOJIOMA (BKIIIO-
YaIOIIETO ceMeHCTBO M KBAIM(DUKATOP) aeT ajipec JaHHBIX. B aToM mpu-
Mepe KOpTeX first/color:red YKa3bIBaeT Ha 3HaUueHUe ‘#F00”.

A Teriepb BOCIIOJIB3YEMCST BCEM, UTO Y3HAJIU O CTPYKTYPE TAOJIUIIBI, U
3aiiMeMCsT Koe-4eM MHTEPECHBIM — MbI COOUpaeMcst pazpaboTaTh BUKH!

C BUKHU MOYKHO acCOIMUPOBATH MHOTO pa3Hoil WH(GOPMAIUN, HO MbI
OrpaHUYMMCST aOCOMOTHBIM MUHUMYMOM. BUKH-caiiT cocTOMT U3 cTpa-
HUIIL, ¥ ¢ K&KJIOW CTPAHUIIEH CBSA3aHBI YHUKAJIbHOE HA3BaHWE U TEKCT Ka-
KO¥-TO CTAThU.
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CEeMENCTBO 1( CEeMENCTBO
KItom cTon6uoB cTon6uos
CTpoK “color” “shape”
é @ "red":"#F00" E
! O«Qo “first” "blue":"#00F" "square":"4" !
i "yellow":"#FFQ" i
E 2> " n.non E
PR “ » triangle":"3 |
! 9 second "square”:"4" :

Puc. 13. Tabnnubl B HBase cocToaT n3 CTPOK, KIo4Yen,
cemMencTB cTo/16L,0B, CTONIBLLOB 1 3HA4YEHWUI

II]IH CO3/IaH1A Ta6J'II/IHbI MbI BOCIIOJIb3YEMCS KOMaHJION create:

hbase> create ‘wiki’, ‘text’
0 row(s) in 1.2160 seconds

3zech cozmaercst TabauIa ¢ UIMEHEM wiki ¢ €[MHCTBEHHBIM CeMeCT-
BOM CTOJIOIOB text. B Hacrosmuii MOMeHT TabiuIa TycTa, B HEH HET
CTPOK, &, 3HAUUT, HET U CTOJAOIOB. B oT/mume ot pensiuonnsix 6a3 jaH-
ubix, B HBase crosiber] — HeoTheMieMast MPUHAJIEKHOCTD CO/epIKaNIeit
ero ctpoku. Kora Mbl HauHeM 06aBJISITh CTPOKU, TO OJJHOBPEMEHHO G-
1eM I06ABIIATH U CTOJIOTIBI [/ XPAHEHUST TAHHBIX.

CrpykTypa Haleil TabJIMIbl HArJAAAHO IpeACcTaBjieHa Ha puc. 14. Mebr
OKUIAeM, UTO B KaKIOI CTPOKE OYIET POBHO OMH CTOJIOEI] U3 ceMelcTBa
text, KBaJIU(PUUUPOBAHHBIN IycTOl cTpokoii (). Takum 06pasomM, moJ-
HOE UM CTOJIOIA, COAEPIKAIIETO TEKCT CTPAHUIIbI, GYIET PaBHO ‘text: .

Pasymeertcst, Tabuia BUKY MOJIe3Ha, TOJIBKO €CJTU B HEH €CTh KaKOe-TO
cogepxumoe. Tak gob6aBum ero!

BctaBka, oOHOBeHue n BbIOOpKa AaHHbIX

Hamemy BUKHn-caiiTy Hy>KHa HayaJbHAsl CTPAHUIIA, ¢ Hee U HayHeM. [[1g
nobasnenys gaHHbix B Tabauny HBase cayxur komanza put:

hbase> put ‘wiki’, ‘Home’, ‘text:’, ‘Welcome to the wiki!’

Omna BcraBJisieT B TabJUILY wiki HOBYIO CTPOKY C KJIIOYOM ‘Home’ U
IIOMeEIAeT TEKCT ‘Welcome to the wiki!’ BcToJsIbell ‘text:’.
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s N

KIO4YmM CTPOK CeMelcTBo cTonbuoB
(Ha3BaHUs CTpaHUL, BUKN) “text”
IR I A N
b Ha3BaHWe nepBom . « . s !
HENIIR » : “TEKCT NepBoN CTpaHULbI i
10 & CcTpaHuubl |
N !
i\ )
N I
! QO“' \‘,&b “HasBaHVe BTOPOi . . o |
AR ,, : “TEKCT BTOPOW CTpaHuULibl i
108 CcTpaHuubl !
1 \© |

Puc. 14. Tabnmua wiki cCoaepXmT ToNbKO 0HO CEMENCTBO CTONOLIOB

BBHPOCI/ITB JlaHHbIC N3 CTPOKU ‘Home’ MOXXHO KOMaHI[OfI get, KOTOpasAa
Tpe6yeT ABYX IMapaMETpPOB: UM Ta6JII/IIIy " KJII049 CTPOKMU. [[OHOJIHI/ITeJII)-
HO MOJKHO 3a/1aTh CIIMCOK BO3Bpallla€MbIX CTOJI6IIOB.
hbase> get ‘wiki’, ‘Home’, ‘text:’

COLUMN CELL

text: timestamp=1295774833226, value=Welcome to the wiki!
1 row(s) in 0.0590 seconds

O6paTI/ITe BHUMaHHeE Ha I10JIe timestamp B BO3BpaIl€HHBIX JaHHBIX.
HBase XPpaHUT BMECTE C KaXIbIM 3HAYEHUEM [NaHHBIX IEJIOYNCJIEHHYIO

BPEMEHHYIO METKY — KOJUYECTBO MIJIJIUCEKYH/I, IPOIIEAIINX C MOMEHTA
«anoxuy (00:00:00 UTC 1 auBapsa 1970). Korna B gueliky 3anucpiBaeTcs
HOBOE 3HAYEHIE, CTAPOE HE CTUPAETCS, & OCTAETCsI BMECTE CO CBOeil Bpe-
MEHHO# MeTKOii. ITo noTpsicaioiie yao6Has BO3ZMOKHOCTb. B GosbuimHe-
TBe (a3 JAHHBIX 32 COXPAHEHUE UCTOPUYECKUX JAHHBIX OTBEYAET MPOr-
pammuct, a B HBase BepcronupoBanue y:ke BCTPOCHO!
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Mockonbky cOOBLLEHNS MOCNE BBOAA Y>XE HE U3MEHSIIOTCS, TO Y 3an1cu 0 Coo0-
LLEHUsIX B MHAEKCE TOXEe CTaTWU4YHbl. BepcrMoHnpoBaHve B JaHHOM Cllyvae HU K
yeMmy. Ho Facebook ncnonb3yeTt BpeMEHHbIE METKW B KQYECTBE NAEHTUDUKATOPOB
coobLueHuiA, 6ecnnaTtHo nosyyas Takum o6pa3om nose AJi9 XpaHeHs aHHbIX.

KomaHpapl put n get

Komannpel put ¥ get MO3BOJISIIOT SIBHO 33/I1aBaTh BPEMEHHYIO METKY.
Ecnu kosmuecTBO MUJIITUCEKYH/T C HAYAJIA ATIOXU BAC YEM-TO He yCTpanuBa-
€T, MOJKEeTe BBIOPATh APYTroe Lea0e 3HadeHne. JTO JaeT JOIOJIHUTEIbHOE
noJie, ecyu OHO BaM HY kHO. Ecyiu BpemenHast MeTKa He 3a7jaHa, To HBase
10 YMOJIYAHUIO UCII0JIb3YeT TeKYIIlee BPEMSI B MOMEHT BCTaBKH, 4 TIPU UTe-
HUM BO3BPAIAET TOCJIEHIOI0 BEPCUIO.

ITpumMep n306peTaTesbHOI0 UCIIOIb30BAHUS BPEMEHHON METKH OIH-
can Ha Bpeske «IIpumep: nngexcuas tabauna coodmenuii 8 Facebook».
[anee B 9T0i1 r1aBe MbI Oy/1eM MHTEPIIPETHPOBATh BPEMEHHY IO METKY, KaK
MPUHATO TI0 YMOJYAHUIO.

N3meHeHue Tabnuy,

IToka uTO B cxeMe TabJUIIbl wiki €CTh TOJIBKO Ha3BaHUS CTPAHMUIL, UX
TEKCTBI U HHTETPUPOBAHHAS UCTOPHS Bepcuil — Gosibiie Hudero. [Ipems-
SIBUM HOBbIEe TpeOOBAHUSL:

*  CTpaHWIlA YHUKAJIbHO UAEHTUMUIIUPYETCS CBOUM HA3BAHUEM;

* 'y CTpaHUIbl MOXKeT ObITh HEOrpaHMYEHHOE KOJIMYECTBO PelaK-
uii;

*  Kaxkaas pelakius WAeHTU(DUIIMPYETCS CBOEH BPEMEHHOW MeT-
KOI1;

*  pelaKIys COAEPKUT TEKCT U Heobs3aTe IbHbIil KOMMEHTaPHIi, 3a-
JTaBaeMbIl TTPU COXPaHEHUH;

* Yy pPelakiuu ecTb aBTOP, UIeHTU(DUITMPYEMBII CBOUM UMEHEM.

ITH TpebOBAHUA HATJIAAHO NpecTaBieHbl Ha puc. 15. Kak BuaumM, y
K KON pelakIiiK eCTh aBTOP, KOMMEHTApUil TIPY COXPaHEHUH, TEKCT CTa-
TbU 1 BpeMeHHas MeTKa. HasBanue cTpanuiibl He SBJSETCS YaCThIO PeJlak-
1IN, OHO MIEHTU(MUIIMPYET BCe pelaKINK, OTHOCSIINECS K OJHON U TOMI
JKe CTpaHHUIIE.

ITocne nepenoxenus sTUX TpeboBanuii Ha g3k Tabaur HBase mosy-
yaeTcs KapTuHa, u3obpaskenHas Ha puc. 16. B Hameii tabauie wiki Ha-
3BaHUE BBICTYIIAeT B POJIM KJIOYA CTPOKH, a TIPOYHNE JAHHbIE O CTPAHUIIE
IPYNIUPYIOTCS B JIBa CEMENCTBA CTOMOIOB: text U revision. CemelicT-
BO CTOJIGIOB text HE M3MEHUJIOCH; MBI OXKHIAEM, UTO B KAKIOW CTPOKE
€CTh POBHO OJIMH CTOJIOEI], KBaMu(dUIMPOBAHHOM TycTOU cTpoKoi (1),
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B KOTOPOM GYJIET XPaHUTLCS cojiepskuMoe cTaThi. CeMeHcTBO CTOMBIOB
revision IpeJHa3HAUYEHO I BCell OCTaJbHON MH(MOPMAIUK O pelax-
I[UH1, HAIIPUMeEP, aBTOPa U KOMMEHTApUsI IIPU COXPaHEHUH.

nasa 4. HBase

[title

revision
[author ] text
[comment ]
[ timestamp ]

J

Puc. 15. TpebosaHus k Tabnuue wiki (BKItoYast BDEMEHHYIO METKY)

KIoum
(title)

K
6&0 »2§> “nepsas

& cTpaHuua’
N

@ .
6&0 \x@“ BTOpas

&L cTpaHuua’
N

s N

CEMENCTBO
“text”

CeMencTBo
“revision”

"author": ".."
"comment": "...

"author": "..."
"comment": "...

|

Puc. 16. MIameHeHHas cTpykTypa Tabnunubl wiki
(BpeMeHHasa MeTka He nokasaHa)

3Ha4YeHuUs No yMon4aHuIo

HOCKOJII)Ky MbI HE 3a/laBaIu [JId Ta6JII/IHbI wiki HUKaKUX Cclieluajb-
HBIX ITapaMe€TpPOB, BCIOAY NCITOJIb3YIOTCA IIPUHATHIE B HBase 3nauenus mo
YMOJI4YaHUIO. OHHO N3 HUX TOBOPUT, YTO COXPAHATD CJIEAYET TOJIbKO TPU
BeEpcun 3HAaUEHUU B CTO]I6H&X. VBesuuuM ero. YtoObl BHECTH U3MEHEHU
B CXEMY, HeO6XOZ[I/IMO CHadaJia IIepeBeCcTn T3.6JII/II_[y B aBTOHOMHBI PEXUM

KOMaH/I0H disable.
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hbase> disable ‘wiki’
0 row(s) in 1.0930 seconds

Tenepb MOKHO MOAMMDUIINPOBATH XAPAKTEPUCTHKY CEMERCTBA CTOJIG-
II0B KOMaH/[O alter.
hbase> alter ‘wiki’, { NAME => ‘text’, VERSIONS =>

hbase* org.apache.hadoop.hbase.HConstants: :ALL_VERSIONS }
0 row(s) in 0.0430 seconds

3nech Mbl pocuM HBase usmenuTh arpubyT VERSIONS ceMelicTBa
cToJI610B text. CyIecTBYIOT U APYTHe AOTMYCKAIHE YCTAHOBKY aTpH-
GYTBI, HEKOTOPBIE U3 HUX MBI PacCMOTPHM 3aBTpa. O603HAUECHUE hbase*
TOBODPHT, YTO 3TA CTPOKA SIBJISIETCS IPOIOJIKEHIEM TTPEIBIYIIEH.

N3meHeHune Tabnuubl

Onepaly, U3MEHSIOINE XapaKTePUCTUKN CeMENCTBa CTOJIOL0B, MO-
ryT 06XOAUTLCS OY4EHD JOPOro, HoToMy yTo HBase nosrkHa co3marh HOBOE
CEeMENCTBO, a 3aTeM CKOTTMPOBATh JaHHbIe. B Mpon3BoICTBEHHO cucTeMe
9TO MOJKET TOBJIEYb 32 COOOI T TebHbIH TpocTol. [ToaToMy Jyurire mpa-
BUJIBHO OIIMCBIBATD CeMeiicTBO CTOIOL0B ¢ caMOro Havala.

IToka Ta6J11/1ua wiki HaXOIUTCS B aBTOHOMHOM pPEXUME, I[O6aBI/IM
CEeMEHCTBO CTOJIOLOB revision, CHOBa BOCIIOJIb30BAaBIIUCH KOMAaHON
alter:
hbase> alter ‘wiki’, { NAME => ‘revision’, VERSIONS =>

hbase* org.apache.hadoop.hbase.HConstants: :ALL_VERSIONS }
0 row(s) in 0.0660 seconds

Kax 1 B crydae text, Mbl 10OABIAEM B CXEMY TOJBKO CEMELUCTNEO CIMOIL-
6106 revision, a He OTJENbHbIE cMOAOYbL. Mbl, KOHEYHO, OKUAAEM, YTO
B KOHEYHOM HMTOTE KaXK/ast CTPOKa OYIET COMEPKATD CTOIOIBI revision:
author}lrevision:comment,HOyﬂOBHeTBOpHTbBTH(NKHHaHHH-—O6H-
3aHHOCTD KJMEHTa; B (hOPMaIbHOI cxeMe Takue TpeGOBaHUS OTCYTCTBY-
1oT. Ecoin kTo-H1uOyI1h 3aX049eT 106aBUTH CTOMOEI revision: foo, HBase
BO3pakaTh He OYIIET.

Mpoponxaem
BHeCHBTHLBNWHeHHH,MbIMOXeMCHOBaaKTHBHPOBawaikt

hbase> enable ‘wiki’
0 row(s) in 0.0550 seconds

Tenepp Hara TabJUIA MOAJAEPKUBACT PACITUPEHHbIE TPeGOBAHUS, U
MOJKHO TIPUCTYTIUTh K 3aMOJHEHUIO CTOJNGIOB U3 ceMelcTBa revision
JAHHBIMU.
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JobaBneHne gaHHbIX N3 NPorpamMmabi

Kax MBI TO1bKO uTO Bumean, obomouka HBase mpekpacHo cripaBisieTcst
¢ MAaHUTTYJTMPOBAHUEM CTPYKTYpOit Tabsutl. K coskamenuio, o oaIepsKKe
BCTaBKHU JIJAaHHBIX TAKOTO HE CKaXKellb. KoMaH/a put TO3BOJSET 3a OMH
pa3 3aj1aTh 3HAYEHUE TOJIHKO OTHOTO CTOJIONA, & HAM HEOOXOMMMO OJTHO-
BPEMEHHO T00ABUTH HECKOJIBKO 3HAYEHUT, YTOOBI y BCeX OBITAa OIMHAKO-
Bas BpeMeHHas MeTKa. [loaToMy mpujercst HanmmucaTb CKPUIIT.

HpI/IBeI[eHHijI HUXE€ CKPHUIIT MOYXHO BBIITIOJIHUTH HEIIOCPEACTBEHHO
B obomouke HBase, mOTOMY YTO OHa SIBJISIETCST TAKKE MHTEPIIPETATOPOM
s3bika JRuby. Ckpunt 106aByisieT HOBYIO BEPCHIO TEKCTA JJIST CTPAHUIIBI
Home, ofHOBpEMEHHO 3aIOJHSIST TOJIST aBTOpa W KoMMeHTapust. JRuby
WCTIONHSETCS BUPTyanbHOU MamuHoH Java (JVM), mpenocrasiisis et 10-
CTYII K HAaNTMCAaHHOMY Ha Java koxy HBase. IToT u ciemytotiue mpuMepbt
He 6yayT paboraTh ¢ Bepcusimu Ruby, peanmsoBantbiMu He B JVM.

hbase/put_multiple_columns.rb

import ‘org.apache.hadoop.hbase.client.HTable’
import ‘org.apache.hadoop.hbase.client.Put’

def jbytes( *args )
args.map { largl| arg.to_s.to_java_bytes }
end

table = HTable.new( @hbase.configuration, “wiki” )

p = Put.new( *jbytes( “Home” ) )

p.add( *jbytes( “text”, “”, “Hello world” ) )
p.add( *jbytes( “revision”, “author”, “jimbo” ) )
p.add( *jbytes( “revision”, “comment”, “my first edit” ) )

table.put( p )

IIpeaioxenns import BKIIOYAIOT B 000JI0YKY CCBHLIKM Ha IIOJIE3HBIE
kiaccsl HBase. 9To nzbasigeT oT HeoOXOMUMOCTH B AJIbHEIeM 3a1iu-
CHIBATh TOJIHBIE TIpocTpaHcTBa nMeH. DyHKINS jbytes () TPUHUMAET
[IPOU3BOJIBHOE YKCJIO apIyMEHTOB M BO3BpallaeT MacChB GAalTOBBIX Mac-
CUBOB Java, okuaeMbiii Mmerogamu HBase API.

3aTeM MbI CO3/IaeM JIOKAJIBHYIO MTEPEMEHHYIO table, YKa3bIBAIOILYIO
Ha Haury TabJauily wiki, AJIS YEro II0Ab3yeMCs aiMUHUCTPATUBHBIM 00b-
€KTOM @hbase, TIOJTy4asi OT HETO KOH(MDUTYPAITMOHHYIO HH(POPMAITHIO.

[lanee MBI co3/laeM 1 HaCTPanuBaeM HOBBIM 9K3eMILJIIP KOMaH/bI Put,
KOTOPbII MPUHUMAET TIOJIIEXKATIYI0 UBMEHEHUIO CTPOKY. B janHOM ciy-
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Ya€ HaC MHTEPECYET CTpaHUIla Home. HaKOHeH, B 9K3eMILIAD Put METO-
IIOM add () I[O6aBJI§IIOTC§I CBOﬁCTBa, TI0CJIE€ YETO MbI ITPOCUM O6’beKT table
BBIITOJIHUTDH IIOJATOTOBJIEHHYIO OIlepaluIio put. Yy MeTo/la add () €eCTb He-
CKOJIbKO BapMaHTOB, Mbl BOCIIOJIb3OBAJINCh BApUaHTOM C TPEM:A apryMeEH-
TaMu: add (column family, column qualifier, value).

3a4yeM HyXHbl ceMmelcTBa cToNnouoB?

MoskeT BO3HUKHYTD UCKYIIEHKE TOCTPOUTD BCIO UHGPACTPYKTYPY BO-
o61mie 6e3 ceMelicTB CTOABIOB; ToUeMy Obl He XPaHUTh BCe JAHHbBIE CTPOKH
B olHOM ceMeiicTBe? [la, Takoe pelieHne peann3oBars mpoiie. Ho y Hero
€CTb ¥ HeJIOCTaTKU — U, TIIPesK/ie BCero, HeBO3MOKHOCTh TOHKOHM HacTpoii-
KU MPOU3BOAUTENBHOCTH. J[JIsT KsK/IOTO ceMeNCcTBa CTOJIOIOB TAPAMETPHI,
oTIpe/iesIsole TaK1e XapaKTepUCTUKHY, KaK CKOPOCTb UTEHUST U 3alTUCH 1
00BEM 3aHITOTO MECTA Ha [IUCKE, 33/[AI0TCST HE3ABUCUMO.

Bce oneparnuu B HBase artomapubsl #a ypoene cmpox. CKOIBKO Obl
cTOJIOIOB HU OBLIO B CTPOKe, Jiobas orepaiys BUAUT COTJIACOBAHHOE
MpeficTaBIeHNE TOI CTPOKH, KOTOPYIO UuTaeT uin moauduimpyert. Takoe
MIPOEKTHOE pellleHNe M03BOJIsIeT KJANeHTaM JieJlaTh OCMbICJIEHHBIE ITPeIIo-
JIOKeHUSI O JJAaHHBIX.

Harrra omiepariust put 3aTparuBaeT HECKOJIbKO CTOJIONOB 1 He obparia-
eTcs ABHO K TIOJII0 t imestamp, HOITOMY Y 3HAY€HUH BO Beex cTosibax Oy-
JIeT OJlHA U Ta >Ke BpeMeHHas MeTKa (TeKyIiee BpeMs B MAJIJIUCEKYH/IAX).
Y6emumcst B 5TOM, BBITIOJTHUAB OTEPAIUIO get.
hbase> get ‘wiki’, ‘Home’

COLUMN CELL
revision: author timestamp=1296462042029, value=jimbo
revision: comment timestamp=1296462042029, value=my first edit

text: timestamp=1296462042029, value=Hello world
3 row(s) in 0.0300 seconds

Kak BusuTe, 3HaueHMe timestamp BO BCEX IEPEYUCJIEHHBIX BbIIIE
CTOJIOIAX AEHCTBUTEILHO ONNHAKOBO.

AdeHb 1: ntorn

CeroiHs MbI TOJIYYUJIN TIEPBOE TIPEJICTaBIeHNE 0 3aycke cepBepa HBase.
MpbI HayYMIIMCh KOHDUTYPUPOBATDH €T0 M TI0JB30BATHCS JKyPHAJIAMU JIJIST
MOMCKa U ycTpaHeHus HeucrpaBHocTedl. C nomorsio obomouku HBase
MBI BBITIOJTHUJTA TTPOCTEHIINE OTIePaIliy aIMUHUCTPUPOBAHNS 1 MAaHUTTY-
JISITIY € IAaHHBIMHU. MoIeTupyst cXeMy BUKHU-CAliTa, MbI TIO3HAKOMHJIAChH
¢ npoektupoBaHreM cxeMm B HBase. Mbl y3Ha/IH, Kak cO3/aBaTh TAOIUI[BI
u paboratb ¢ ceMeiictBamu cTos610B. IIpoektuposanue cxembl B HBase
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CBOJIMITCS K TIPUHATHIO PENTEHIIT 0 TapaMeTpax ceMefCTB CTOMOIOB 1, 4TO
He MeHee BaKHO, 0 CEMAHTUYECKOI MHTEPIIPETAIINN BPEMEHHBIX METOK 1
KJTIOU€ell CTPOK.

Mpsr Takske crenanu niepBbiil mar B uccienoBannu HBase Java API,
BBITIOJTHUB B 060JI0UKE CKPUIIT, HATMcaHHbIH Ha J Ruby. 3aBTpa MbI ctestaem
CJIETYIONIHUH TI1ar, BOCTIOJIB30BABIINCH 0GOJOUKOH JIS 3ayCKa CKPUIITOB,
BBITIOJTHSTIONINX TaKue JJIUTeNbHbIE 33JaHNs, KaK UMITOPT AaHHBIX.

XodeTcs HaesIThCs, YTO BBI YIKe HAUaJIN PAacCTaBaThCS C IPUHSTOHN B
PETISIIMOHHBIX 6a3aX CEMAHTUKON TePMUHOB Mabauua, Cmpoxa v cmoxbey,
Pazmimume mexmy cMbicsioM aTux cioB B HBase B 1 ipyrux cucremax cra-
HeT eriie 60Jiee PasUTETbHBIM, KOT/Ia MbI TIO3HAKOMUMCS ¢ (DYHKITHOHATb-
HocTbio HBase riy6ixe.

deHb 1: gomalwiHee 3agaHne

OmunaiiHoByio noxymentanuio HBase moxno rpybo pasébuth Ha aBe
KaTeropuu: Cyrybo TeXHUYECKass U OTCYTCTBYIOIIASA. ITO MOJOKEHKE e
MOCTETIEHHO U3MEHSeTCs — TOSBIAIOTCS PyKoBojicTBa Thma «IIpucrymas
K paGote», HO Gy/BTe TOTOBBI K TOMY, 4TO JIJIS TIOMCKA OTBETA Ha BOMPOC
MPU/IETCST TOKOMATBCS B IOKYMEHTAIIUH, CreHepupoBaHHoil Javadoc, wam
B ICXO/THOM KO[I€.

NHdopMaLMOHHBIA MOUCK
1. Hailigure, Kak BBIIIOJHUTH B 000JI0YKe cJeyrolue omnepamnm:

* VIQIUTPh U3 CTPOKH 3HAYECHUST, XPAHSIIINECS B YKAa3aHHBIX CTOJIO-
nax;
* VAAJHTD BCIO CTPOKY.
2. TlocraBbre 3akiajgky Ha nokymenTaruio HBase API pis toit Bep-
cun HBase, KoTOpoii oJb3yeTech.

3apauv

1. Hanumure yHKIMIO put_many (), KOTOPas CO3/aeT DK3EMILIAD
Put, 700aBJsgeT B HETO IIPOM3BOJIbHOE KOJIUYECTBO I1ap croJibell-
3Havenue u coxpanger B Tabauue. CurHarypa GyHKIMK JOKHA
BbBITJIALETD TaK:

def put_many( table_name, row, column_values )
# 3Hmech moyKeH OBTHL Ball KO
end

2. OmpenenuTe cBOIO (DYHKIMIO put many (), CKOITUPOBAB €€ TEKCT B
obomouky HBase, a 3aTeM BBI3BAB CJECAYIONIM 00pa3soM:

hbase> put_many ‘wiki’, ‘Some title’, {
hbase* “text:” => “Some article text”,
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hbase* “revision:author” => “jschmoe”,
hbase* “revision:comment” => “no comment” }

4.3. fleHb 2: paboTa c «00NbLIMMN
OaHHbIMWUY

OcBouB B IIEPBHIii €Hb CO3JaHKME TAOINI] U MAHUITYJISIIUU C TaHHBIMU,
MBI MOKeM IIPUCTYINUTh K JOOABICHHIO B TAOIUIY wiki HACTOSIIUX JaH-
HbIX. Cero/iHs MBI 3aiMEMCS HAITMCAHWEM CKPUIITA, KOTOPBIN B KOHEUHOM
WTOTE 3aKaYaeT Ha HAIll BUKU-CAUT coslepskumoe Bukuteuu! [TomyTHO MbI
pacckaskeM 0 HEKOTOPBIX MpUeMax ycKopeHus umnopra. M Hamocsenox
IIOKOIIaeMcsl BO BHYTpeHHeM ycrpoiictee HBase u pasbepemMcs, Kak qaH-
Hble Pa30MBAIOTCS HAa PETUOHBI, YTOOBI IIOBBICUTH IPOU3BOAUTENBHOCTD U
VIPOCTUTH aBAPUIHOE BOCCTAHOBJIEHUE.

MMﬂOpT HAaHHbIX, BbIMMOJIHEHUe CKpUriTos

OjpiHa M3 TUIUYHBIX TPOOJIEM, C KOTOPOU CTAJIKUBAETCS BCSIKUH, KTO KC-
cnenyet HoByio CYB/I, — xak nepenectu B Hee manHbie. OmucanHoe B
HepBbIil JIeHb 3a/[aHIe CTATHYECKUX CTPOK B ONEPAIMU Put — 3TO, KOHEY-
HO, XOPOIIIO, HO €CTh CIIOCOODI 1 TIOJTyYIIIE,

K cyacTpio, KOMUpOBaHIE TEKCTa KOMAHIbI B 000JIOYKY — HE €J[HHC-
TBEHHBIN c11ocob BbIIOIHUTE ee. IIpu 3amycke obosouku HBase us ko-
MaHIHOU CTPOKM MOKHO yKaszatb uMs JRuby-ckpunra —HBase Bbinos-
HUT €10, KaK eciv bl OH GBI BBEIEH TIPAMO B 0007104Ke. CUHTAKCHC BbI-
TJISITAT CITEAYIOMIAM 06PasoM:

S{HBASE_HOME} /bin/hbase shell <your_script> [<optional_arguments> ...]

TTockoJIbKY HAC MHTEPECYIOT UMEHHO «OOJIbIITE JAHHbIE», TO HAIU-
IeM CKPHIIT, KOTOPBIA OyeT MMIIOPTUPOBATH B HaIlly TabIuIly wiki
crarbu u3 Bukuneanu. Opranusanus WikiMedia Foundation, koropas
kypupyer poektsl Wikipedia, Wictionary u gpyrue, nepuogauiecku my6-
JIUKYET BBITPY;KEHHBbIE HAOOPHI JAHHBIX, KOTOPHIMU MBI BIIOJIHE MOKEM
BOCIIOJIb30BATHCSI. DTU HAOOPBI MPEJCTABJISIIOT cOO0M ruranTckue X ML-
baitnbl. Bot mpuMep 3anucu U3 aHTI0SI3bIYHON BUKUTIEIAM:
<page>

<title>Anarchism</title>
<id>12</id>
<revision>

<1d>408067712</id>
<timestamp>2011-01-15T19:28:25%</timestamp>
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<contributor>
<username>RepublicanJacobite</username>
<id>5223685</id>
</contributor>
<comment>Undid revision 408057615 by [[Special:Contributions...</comment>
<text xml:space="preserve”>{{Redirect|Anarchist|the fictional character]

[ [bat-smg:Anarkézmos] ]
</text>
</revision>
</page>

Mp1 iperycMOTPUTENTBHO BKITIOUMJIA B CBOIO CXEMY BCIO TTPUCYTCTBY-
1011yI0 3/iech nH(pOpMalMio: Ha3BaHue (K104 CTPOKU ), TEKCT, BPEMEHHYIO
METKY U aBTopa. I109TOMY CKPHUIIT UMIIOPTA PEAAKIIil He TOJKeH ObITh
CJIMILIKOM CJIOKHBIM.

lMorokoBas 3arpy3ka XML

Bynem geiicteoBaTh o nopsaaky. Ham Heo6xoauMo pazoOparh OrpOMHBbIL
XML-@aiin, paccMarpuBasi €ro Kak MOTOK JJaHHBIX (C TIOMOIIbIO UHTEP-
deiica SAX), ¢ atoro u HauneMm. basosas cTpykrypa JRuby-mporpammsl
IS TI0CJIeloBaTesibHOro pazbopa XM L-daiiia BRITISANT IPUMEPHO TaK:

hbase/basic_xml_parsing.rb

import ‘javax.xml.stream.XMLStreamConstants’

factory = javax.xml.stream.XMLInputFactory.newInstance
reader = factory.createXMLStreamReader (java.lang.System.in)

while reader.has_next
type = reader.next

if type == XMLStreamConstants::START_ELEMENT
tag = reader.local_name
# cmenaTh 4TO-TO C TETLOM

elsif type == XMLStreamConstants::CHARACTERS
text = reader.text
# cmemaTh 4YTO-TO C TEKCTOM

elsif type == XMLStreamConstants::END_ELEMENT
# To xe, 4yTOo mis START_ELEMENT

end

end

3nech caenyer O6paTI/ITb BHUMaHIeE Ha HECKOJIbKO MOMeHTOB. CHava-
Jla MbI CO3/1a€M IK3EeMILIAP XMLStreamReader U CBA3BIBAEM €TI0 C 00BbeK-
TONIjava.lang.System.in,rOBOpHTeM(BLHJM,qTOCO6HpaeMCﬂQHTaTb
U3 CTaHJapPTHOI'O BBOJA.
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3aTeM B ITUKJIE while MBI CYMTBIBaeM JieKceMbl U3 ToToka X ML, moka
He j10iieM 10 KOHI[a. B Teje 1ukia mpousBoguTcss oOpaboTKa JIEKCEM.
JleficTBUSI 3aBUCSIT O TOTO, IBJISIETCSI JIM TEKYTIAst JIEKCEMa OTKPBIBAIOIIIUM
TETOM, 3aKPBIBAIONTUM TETOM WUJIU TEKCTOM MEK/Y TETaMH.

3arpyska Bukunegumn

Teneps MOKHO 00bEIUHUTD JOTHKY 06paboTkn XML ¢ usydeHHbIME pa-
Hee KjaccaMM HTable M Put. OKOHYATENbHBIN CKPUIIT TIPUBEICH HUXKE.
B ocHOBHOM, 371€Ch BCe yKe BaM 3HAKOMO, a HOBBIE BEIM MbI 0OCYANM
nozpoGHee.

hbase/import_from_wikipedia.rb

require ‘time’

import ‘org.apache.hadoop.hbase.client.HTable’
import ‘org.apache.hadoop.hbase.client.Put’
import ‘javax.xml.stream.XMLStreamConstants’

def jbytes( *args )
args.map { largl| arg.to_s.to_java_bytes }

end

factory = javax.xml.stream.XMLInputFactory.newInstance

reader = factory.createXMLStreamReader (java.lang.System.in)
©® document = nil

buffer = nil
count = 0

table = HTable.new( @hbase.configuration, ‘wiki’ )
® table.setAutoFlush( false )

while reader.has_next
type = reader.next

3] if type == XMLStreamConstants::START_ELEMENT

case reader.local_name

when ‘page’ then document = {}
when /titleltimestamp|username|comment |text/ then buffer = []
end

(4] elsif type == XMLStreamConstants::CHARACTERS

buffer << reader.text unless buffer.nil?

© clsif type == XMLStreamConstants::END_ELEMENT
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case reader.local_name
when /titleltimestamp|username|comment |text/
document [reader.local_name] = buffer.join
when ‘revision’
key = document[‘title’].to_java_bytes
ts = ( Time.parse document|[‘timestamp’] ).to_1i

p = Put.new( key, ts )

p.add( *jbytes( “text”, “”, document[’text’] ) )
p.add( *jbytes( “revision”, “author”, document[‘username’] ) )
p.add( *jbytes( “revision”, “comment”, document|[’comment’] ) )

table.put( p )
count += 1

table.flushCommits () if count % 10 == 0
if count % 500 == 0
puts “#{count} records inserted (#{document[‘title’]})"
end
end
end

end

table.flushCommits ()
exit

o [MepBoOe 3aMeTHOE OT/IYNE — MOSIBIIEHNE HECKOJIbKUX NEPEMEHHbIX:

¢ document: TeKyLLasa CTaTbs U AlaHHbIE O ee pefakumsx;

¢ buffer: CUMBOJIbHbIE JAHHbIE U3 TEKYLLLErO MO OKYMEHTA (TEKCT, Ha3-
BaHWe, aBTOP U T. A.);

e count: CHETYMK YXKE MMMOPTUPOBAHHbIX CTaTEN.

® O6patte 0coBOe BHMMAHME Ha BbI3OB table.setAutoFlush (false).
HBase nepuoamnyecku aBTomMatndecky copackiBaeT AaHHble Ha auck. Ons
B0MbLUMHCTBA NPUIIOXKEHNA STOT PEXUM O4eHb yao6eH. Ecnv Mbl 0TMEHUM
aBTOCOPOC, TO BCE BhINONHSAEMbIE ONeEpaLmMn put HakannmealTcs B Oydepe,
noka siBHO He OyAeT BbI3BaH MeToA, table . flushCommits () . OTO No3BonseT
cobupaTb onepauun 3anmncu B NakeT U BbINOJHATL MX, KOraa Ham yoobHo.

© [lanee NOCMOTPUM, 4TO MPOUCXOAUT Ha 3Tane pasbopa. Ecnun oTKpbIBalOLLi
Ter — <page>, TO Mbl UHNLMANN3NPYEM OOKYMEHT, NPUCBanBas B Ka4ecTse
3HaYeHus NycTom xew. Ecnuv xe 310 kakoin-To APYroi N3 MHTEPECYIOLLNX HAC
Teros, TO Mbl o4nLaeM 6ydep asa XxpaHeHns TeKCTa.

0O6paboTka CUMBOJIbHBIX JAHHBIX CBOANTCS K J,06aBNEHMIO B KOHeL, Bydepa.

® 0

J1ns 60NbLUMHCTBA 3aKPbIBAIOLLMX TEFOB HY>XXHO MPOCTO NOMECTUTb COAEPXKM-
Moe bydepa B document. Ho ans tera</revision> Mbl CO34aEM HOBbIA 3K-
3emnnap Put, 3anonHaem ero coaep>XXmmMbiM NOAEN OKYMEHTA U COXPaHsieM
B Tabnuue. Nocne 3Toro Mbl Ha KAXA0M AeCATON UTepaLnm Bbl3biBaeM METOL,
flushCommits (), @ Ha K&XA0W NATUCOTON NevyaTaem Ha CTaHOAPTHbIN BbIBOA,
coobLLeHne o xoae 06paboTku.
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Cxarune n punbTpsl byma

MBI yKe TIOYTH TOTOBBI 3aITyCTUTh CKPUIT, HYXKHO TOJBKO CHETATh €Ile
otro zeso. CeMelcTBO CTOJIOIOB text GYAET cofepKaTh OOMIbIINe 6JIOKU
TEKCTa, U XOPOIIO OBl MX CKUMATh. [[09TOMY BKIIOYMM PEKUM CHKATHS 1
GBICTPOTO TIOUCKA:

hbase> alter ‘wiki’, {NAME=>'text’, COMPRESSION=>’'GZ’, BLOOMFILTER=>'ROW’}
0 row(s) in 0.0510 seconds

HBase nonnep:xunBaet aBa anroputma cxatust: Gzip (GZ) u Jlemte-
ns1-3usa-O6epxymepa (LZO). Coobmectso HBase HacTosITeNbHO pe-
KOMeH/IyeT nipeanodects anroput™ LZO, a ve Gzip, HO 3/1eCh MBI Bce Ke
ncnombzyem GZ.

C anropurmom LZO cBssana npobsema JUIEH3UPOBaHus. XOTs €ro
WCXOHBIN KOJI OTKPBIT, HO MPEOCTABJISIETCS TIO JIMTIEH3UH, HE COBMECTH-
Moit ¢ npuniumamu Apache, moatomy LZO HeJb3s1 BKJIOYATH B AUCTPH-
6yrus HBase. Ha caiite npusemeHsl oApoOHbIE HHCTPYKIIMN O TOM, KaK
ycTaHoBuTh 1 HacTpouTh LZO. Ecsiv BaM Hy>KHO BBICOKOTIPOM3BOIUTEb-
Hoe cxkaTue, yctanoBute LZO.

Ouisrp Biryma — oueHb JII0OOIBITHAS CTPYKTYPa JaHHBIX, KOTOPast 110
CYILECTBY TO3BOJISIET OTBETUTD Ha BOMPOC: «Berpeyasicst i 10T 00bEKT
panbine?s. Msnauanbpao bapron Xosapa Baym (Burton Howard Bloom)
paspaboran ero B 1970 roxy st mpoBepku opdorpadun, HO ¢ TeX Hop
bubTphl ByMa cTamu NprUMeHSI ThCS B TPUIIOKEHUSIX JIJIsI XPAaHEH WS JIaH-
HBIX, UTOOBI OBICTPO OTIPEIEIIUTD, CYIECTBYET JIM HEKOTOPbIi Kitou. Kpar-
KOe BBeJIEHHE B 9Ty TeMy ITPUBEIEHO Ha Bpeske «Kak paboTatoT puibrpsl
Baymar.

B HBase ¢unsrpsr Biiyma ucmosb3yioTest st TOTO, 9TOObI Y3HATD,
CYIECTBYET JIM B CTPOKE C YKA3aHHBIM KJIFOUOM HEKOTOPBIH cTOIOEI]
(BLOOMFILTER=>’ ROWCOL’ ), a TAKJKE [IJIsI TOTO, YTOOBI BHISICHUTD, CYIIEC-
TBYET Jid BOOOGIE CTPOKA C JAHHBIM KJIOUOM (BLOOMFILTER=>’ROW’).
KosmnuecTBo €cTOJIONOB B ceMeiicTBE CTOAGIOB M KOJIMYECTBO CTPOK TIPAK-
THUYECKH HUYeM He orpannderbl. Duisrp Biyma mossosisier ObICTPO OI1-
PeNesTUTh, CYIECTBYIOT JIU JAHHBIE, e1lle 10 BBITIOJHEHUS TIOPOTOCTOSIIEN
oTIepaIy YTeHUs ¢ TUCKA.

KoHTakT? ECcTb KOHTaKT!

Bort remneps Bcé roToBo k 3anmycky ckpunta. Hamomunm, uto pasmep daii-
JIOB OTPOMEH, TOATOMY O TOM, YTOOBI CKAYaTh M PACTIAKOBATh UX U PEUN
OBITH He MOXKET. A Kak ke TOT/a ObITh?
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K cuacThio, ¢ TIOMOIIbIO BOJIIIEOHBIX KOHBEHEPOB, UMEIOIIUXCS B JIO-
60oii *nix-cucreMe, MbI MOXKEM B OJHOI KoMamze ckayatbh XML-daii,
pacIiakoBath ero M MepeiaTh Ha BXOJ] HAIIEMY CKPUIITY:

curl <dump_url> | bzcat | \
S{HBASE_HOME} /bin/hbase shell import_from_wikipedia.rb

BwmecTo <dump_url> caemyet nojctaButh URL Toro mim mHoro BbI-
rpyskenHoro wHabopa ganubix WikiMedia Foundation®. BosemuTe chaiin
[project]-latest-pages-articles.xml.bz2, comepKaIIAi 6o
anrossbunyio Bukuneanio (~6 I'B)Y, mubo aHIIOA3BIYHBIN BUKH-CIIO-
Bapb (=185 MB)°. dtu daiinbl copepKar mocaeHIe PEAAKIIUE CTPAHNIL
B IIPOCTPAHCTBE UMEH Main, TO €CTh OMYIIEHBI CTPAHUIIBI ITOJIb30BATEIEH,
CTpaHUIIbI OOCYKICHWS U T. 1.

IMopcrasnsiiite URL-anpec — u Bnepea! Ilo sxpany Gyayt Gexathb
CTPOYKH TAaKOTO BUJIA:

500 records inserted (Ashmore and Cartier Islands)
1000 records inserted (Annealing)
1500 records inserted (Ajanta Caves)

Ckpunr Oymer pagocTHO paboTaTh, MOKA He BCTPETHT OIIUOKY, HO,
CKOpee BCEro, Bbl 3aXOTUTE MPepBaTh €ro paHbiie. /st TOro HaKMUTE
CTRL+C. Ho moka He ToponuTech, gaiite CKpUnTy nopaborars, YTOObI MbI

3 http://dumps.wikimedia.org

4 http://dumps.wikimedia.org/enwiki/latest/enwiki-latest-pages-articles.xml.bz2

5 http://dumps.wikimedia.org/enwiktionary/latest/enwiktionary-latest-pages-articles.
xml.bz2
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MOTJTH 3aTJISTHYTh TIOJT KarloT U Pa3oOpaThcsl B MEXaHU3Me TOPU30HTATb-
Holl MacinTabupyemoctu HBase.

3HaKoOMCTBO C permoHamMmv " MOHUTOPWUHIoM
MecTa Ha aAncke

B HBase cTpoku XpaHsiTcsi OTCOPTUPOBAHHBIMU 110 K104y, Pernonom Ha-
3bIBAETCS MHOKECTBO CTPOK, OTIpeiesiieMoe HauaJbHbIM KJII0YOM (BKJIIO-
YUTEJNbHO) U KOHEUHBIM (MCKJIIOUUTENBHO). PernoHbl He TIepeKkphIBatoTC,
M KaXK/IOMY M3 HUX Ha3HayaeTCcs PETMOHHBIN cepBep B Kiactepe. B Hameit
YIPOIIEHHOW KOH(MUTYPAIINH, T/le UMeeTCs eIMHCTBEHHDIH aBTOHOMHBIN
cepBep, CyIIECTBYET BCETO OJIMH CePBEP PETMOHOB, KOTOPBIN OTBEYaeT 3a
Bce perronbl. Ho B MOJHOCTBIO pacripeieIeHHOM KJacTepe PerdOHHBIX
cepBepoB OyIeT MHOTO.

[aBaiite mocMoTpuM, Kak cepep HBase ncnosnb3yeT MecTo Ha TUCKe,
3TO TIOMOKET NOHATH, KaK pa3Meniaiorcs gannble. s aToro nepeiiaure B
KaTajor, yKa3aHHbIM B TapaMeTpe hbase. rootdir, M BHIIOJHUTE KOMaH-
Iy du. JTa cTaHAapTHAS KOMaHIa *NiX TOBOPUT, CKOJIBKO MeCTa 3aHMaeT
KaTaJioT 1 — PEKyPCUBHO — Bce ero nojkatasoru. Aar -h 03HAYaeT, uTo
du JIOJKHA BBIBOJIMTH YUCIIA B YA0OHOM JIJISt YEJIOBEKA BUJIE.

Bot uTo 6bIJI0 TOKA3aHO Ha HAlIEH MalnHe, Korua ObLIO BCTABIECHO
npumepHo 12 000 cTpanuil 1 UMITOPT BCe ellle MPOI0JIKAIC:

S du -h

231M /.logs/localhost.localdomain,38556,1300092965081
231M /.logs

4.0K ./.META./1028785192/info

12K ./.META./1028785192/.0ldlogs

28K / .META./1028785192

32K / .META.

12K /-ROOT-/70236052/1info

12K ./-ROOT-/70236052/.0l1ldlogs

36K ./-ROOT-/70236052

40K ./-ROOT-

72M ./wiki/517496fecabb7d16af7573fc37257905/text
1.7M ./wiki/517496fecabb7dl16af7573fc37257905/revision
61M ./wiki/517496fecabb7d16af7573fc37257905/ .tmp

12K ./wiki/517496fecabb7d16af7573fc37257905/.0l1dlogs
134M ./wiki/517496fecabb7d16af7573fc37257905

134M . /wiki

4.0K ./.oldlogs

365M

OTcloza MOKHO ciesaTh I0JIe3Hble BBIBOABI 0 TOM, kKak HBase uc-
MOJIb3yeT MecTo Ha aucke. CTPOKHM, HAUMHAIOIINECS C /wiki, OTHOCATCS K
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tabsuiie wiki. IlogkaTagor ¢ JJIMHHBIM UMeHeM 5174 96fecabb7dl6af?
573fc37257905 NpeACTaBJISIET OJIUH PeTnoH (1T0Ka eIMHCTBEHHBIN ). Ero
MO/IKATAJIOTH /text U /revision COOTBETCTBYIOT CEMEICTBAM CTOJIOIIOB
text M revision. Hakonern, B ocjeznneil cTpoke IpuBe/ieH CyMMapHBIii
utor — Bcero HBase 3angana na qucke 365 MB.

W eme oxno. BepxHue JBe CTPOYKH, HAUMHAIOUIMECS C / . 1ogs, IIOKa3bl-
BaIOT, CKOJIBKO MECTA 3aHUMAIOT JKypHAJbI yripexkaatoneit 3armucu (WAL).
B HBase ynpeskaaonias 3annichb IpuMeHseTcs [J14 3alUThl OT OTKA30B y3-
JIOB. ITO JIOBOJIBHO TUIIMYHAS TeXHUKA aBApUITHOIO BoccTaHoBJeHu. Tak,
B (baliJIOBBIX cUCTEMAaX YIIPEKIAIONIas 3allMCh B )KyPHAJ HA3bIBAETCS HCYp-
nanuposanuem. B HBase nundopmarus 8 WAL 3anocurcest o hukcarmm pe-
3YJIBTaTOB OIlE€Pallnii pelakTUPOBaHM (put U increment) Ha JIUCKeE.

U3 coobpakeHnit IPOU3BOANTEILHOCTH PE3YIBTATHI PEIAKTUPOBAHIST
He MUNIyTCS Ha Auck Hemepienno. Cucrema paGoraeT ropaso ObicTpee,
KOT/Ia BBOJ/BBIBO Gy(epU3yeTcs 1 3aMuch Ha UCK TIPOU3BOAUTCS 610-
Kamu. Eciu B Teyenue aTOro BpeMeHU PerMOHHBIN cepBep, OTBEYAIONINI
32 COOTBETCTBYIOIINI PEruoH, BbilizieT u3 ctpos, To HBase cmosker uc-
nonb30BaTh WAL, 4TOGBI TIOHATH, KaKue Omepary ObLIH YCIEHO Bbi-
IIOJIHEHDL, U TIPEANIPUHATD KOPPEKTUPYIOIIHe AeHCTBUS.

3amck B WAL Heobsi3aTeibHa, HO 110 YMOJIYaHKIO BKJIIOYeHa. B kiac-
caX Put M Increment HMMe€ETCSI METOJ YCTAaHOBKU setWriteToWAL (),
[03BOJISIOIUI OTMEHUTD 3alIUCh KOHKPETHOI oneparu B WAL. BoobGiie
rOBOp4, JIy4llle MCII0Jb30BaThb PEKUM 110 YMOJYAHUIO, HO B HEKOTOPBIX
CJIy4asgx UMeeT CMbICJ ero uaMeHuTb. Hanpumep, korga npousBoauTcs
UMITIOPT, KOTOPBIH B JIOGOH MOMEHT MOKHO TOBTOPHUTH (KaK B HAIeM
CKPUIITe UMIIOPTA U3 BUKUIIENN ), OTKJIOYeHne 3amncu B WAL mo3Bo-
JieT HOKePTBOBATh BO3MOKHOCTBIO aBapUITHOIO BOCCTAHOBJIEHUS paiu
TOCTHIKEHYST 60JIee BBICOKO# TIPOM3BOIUTENLHOCTH.

Onpoc pernoHos

Eci no3BonuTh cKpUnTy paboTarh ZOCTATOYHO JOJTO, TO MOKHO YBU-
neth, kak HBase pasOuBaer Tabiuily Ha HECKOJIBKO PErMOHOB. Bor kak
B HAllleM CJIydyae BBITJIAfeNa Bblgada du IIocje J0OaBIeHUs MPUMEPHO
150 000 cTpanw:

S du -h

40K /.logs/localhost.localdomain,55922,1300094776865
44K /.logs

24K ./.META./1028785192/info

4.0K /.META./1028785192/recovered.edits

4.0K /.META./1028785192/.tmp
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12K /.META./1028785192/.0ldlogs

56K /.META./1028785192

60K / .META.

4.0K ./ .corrupt

12K /-ROOT-/70236052/info

4.0K /-ROOT-/70236052/recovered.edits

4.0K /-ROOT-/70236052/ .tmp

12K ./-ROOT-/70236052/.01dlogs

44K ./-ROOT-/70236052

48K . /-ROOT-

138M ./wiki/0a25ac7e5d0be211b9e890e83e24e458/text
5.8M ./wiki/0a25ac7e5d0be211b9e890e83e24e458/revision
4.0K ./wiki/0a25ac7e5d0be211b9e890e83e24e458/.tmp
144M ./wiki/0a25ac7e5d0be211b9e890e83e24e458

149M ./wiki/15be59b7dfd6e71afob828fed280ce8a/text
6.5M . /wiki/15be59b7dfd6e71af9b828fed280ce8a/revision
4.0K ./wiki/15be59b7dfd6e71af9p828fed280ce8a/.tmp
155M ./wiki/15be59b7dfd6e71af9p828fed280ce8a

145M ./wiki/0ef3903982fd9478e09d8f17b7a5£987/text
6.3M ./wiki/0ef3903982£fd9478e09d8f17b7a5f987 /revision
4.0K ./wiki/0ef3903982fd9478e09d8f17b7a5£987/.tmp
151M ./wiki/0ef3903982fd9478e09d8f17b7a5£987

135M ./wiki/a79c0£f6896c005711cf6addd8775a33b/text
6.0M ./wiki/a79c0f6896c005711cfhaddd8775a33b/revision
4.0K ./wiki/a79c0£f6896c005711cf6addd8775a33b/.tmp
141M ./wiki/a79c0£6896c005711cfeaddd8775a33b

591M L/wiki

4.0K ./.oldlogs

591M

ImaBHOE OTIMYME COCTOMT B TOM, UTO CTaphIii perHoH (517496fe-
cabb7d16af7573£c37257905) mpomag, a BMECTO HETO TOSBUJINCH Ye-
TBHIPE HOBBIX. B aBTOHOMHOM pekrMe BCe 3TH PETHOHBI 00CTYKIBAIOTCS
OITHVM ¥ TeM Ke CepPBEPOM, HO B paclipe/iesIeHHOH cpejie 3a HUX OTBeYaIn
6BI pasHbIe PETHOHHBIE CEPBEPHDL.

B 2701 cBsI3M BO3HUKAET PsiT BOMIPOCOB, HanpuMep: «OTKy/1a permoH-
HBIE CepBEPHI 3HAIOT, 32 KaKWe PETHOHBI HeCYT OTBETCTBEHHOCTH?» 1 «Kak
y3HaTh, KAKOH pernoH (1, CIe0BaTeIbHO, PETMOHHBIN cepBep) 00CIY K-
BaeT JAHHYIO CTPOKY ?».

B o60s0uke HBase MBI MOKeM OTIPOCUTD TAOJMHUILY . META ., UTOOBI TTO-
JIYYUTD JIOTIOJHUTETbHBIE CBEAEHUST 06 MMEIOTUXCST PETHOHAX. . META. —
3TO cTienuaIbHAsA TabIUIa, eANHCTBEHHOE Ha3HAYeHe KOTOPOH — OTCIe-
JKUBATDH BCE TOJH30BATEIbCKIE TAOIUIILI U PETHOHHDIE CEPBEPDI, OTBEYA-
ToTIre 3a 06CTyKIMBAHME PETHOHOB KasKON TaOJIHIIBI.

hbase> scan ‘.META.’, { COLUMNS => [ ‘info:server’, ‘info:regioninfo’ ] }
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Jlake pyt HEOOMBITOM KOJTHYECTBE PETHOHOB MBI TIOJTYYaeM MacCy WH-
dopmaruu. Bot pparMeHT TOTO, 4TO OBLIO TTOIYUEHO HA HANIIEM KOMITBIO-
Tepe, — mocie GopPMAaTUPOBAHUSA U yOUPAHUS JIUIITHETO.

ROW
wiki, ,1300099733696.a79c0£6896c005711cf6ad448775a33b.

COLUMN+CELL

column=info:server, timestamp=1300333136393, value=localhost.localdomain:3555

column=info:regioninfo, timestamp=1300099734090, value=REGION => {
NAME => ‘wiki,,1300099733696.a79c0£6896c005711cf6ad448775a33b.",
STARTKEY => '',
ENDKEY => ‘Demographics of Macedonia’,
ENCODED => a79c0£6896c005711cf6a4448775a33b,
TABLE => {{...}}

ROW
wiki,Demographics of Macedonia,1300099733696.0a25ac7e5d0be211b9e890e83e24e458.

COLUMN+CELL

column=info:server, timestamp=1300333136402, value=localhost.localdomain:35552

column=info:regioninfo, timestamp=1300099734011, value=REGION => {
NAME => ‘wiki,Demographics of Macedonia,1300099733696.0a25...e458.",
STARTKEY => ‘Demographics of Macedonia’,
ENDKEY => ‘June 30',
ENCODED => 0a25ac7e5d0be211b9e890e83e24e458,
TABLE => {{...}}

Kak BUIUM, oba pernoHa O6CJ'Iy>KI/IBaIOTC${ OIHUM U TEM K€ CEPBEPOM
localhost.localdomain:35552. [lepBbIil pernoH HauWHAET C IMYCTOU
cTpoku (‘') M 3aKaHYMBAETCSI CTPOKOH ‘Demographics of Macedonia’
Bropoii pernon HaunHaeTcd €O CTPOKM ‘Demographics of Macedonia’
" 3aKaH4YMNBa€eTCA CTpOKOfI ‘June 30'.

Koy STARTKEY BKJIIOYAETCS B PeruoHx, a Kaio4 ENDKEY HCKJIIO4YaeTCd.
ECHH(ﬁﬂhﬂﬂHCKaHHCTpOKy‘Demographics of Macedonia’, TO HalllJIA
ObI ee BO BTOPOM pPETHOHE.

HOCKOJ’Ibe CTPOKH Ta6JII/IIIbI XPaHATCA B OTCOPTUPOBAHHOM BUE, TO
nH(GOPMAIIHIO U3 tabmuiel . META. MOKHO UCITOTb30BATh 7151 TOTO, YTOOBI
HalTHU B KAKOM pervuoHe (1 Ha KAKOM CEPBEPE) HAXO/IUTCS JJaHHAS CTPOKA.
Ho rne xpanurcsa cama TabauIa .META . ?

OKaSbIBaeTCH, 4To T3.6JII/IL13. .META. p3.36I/ITa Ha Pperuonnl M
00C/IyKMBAETCA PErMOHHBIMU CepBepaMy, Kak Jobas apyras Tabimia.
Y1008 HaﬁTH, KaKHe CEpBEPbl OTBEUYAIOT 3a Pa3JIMYHbIC YaCTH Ta6JII/II_[bI
.META., HeOOXOIMMO IIPOCKAHUPOBATh TabJIMIy ~ROOT-.

hbase> scan ‘-ROOT-’, { COLUMNS => [ ‘info:server’, ‘info:regioninfo’ ] }
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ROW
.META.,,1
COLUMN+CELL

column=info:server, timestamp=1300333135782, value=localhost.localdomain:35552
column=info:regioninfo, timestamp=1300092965825, value=REGION => {
NAME => ‘.META.,,1",
STARTKEY => ‘7,
ENDKEY => ‘',
ENCODED => 1028785192,
TABLE => {{...}}

PaciipesiesieHreM PeruoHOB, B TOM YKCJIE PUHAJJIEKAIIMX TaOaule
.META ., IT0 PETHOHHBIM CEpBepaM OTBEYAET 21AGHbLIU Y3€JI, KOTOPBIH 9acTo
Ha3bIBaIOT HBaseMaster. [JIaBHBIN cepBep MOKET OTHOBPEMEHHO BBITIOJ-
HATh (DYHKIIUN PETHOHHOTO cepBepa.

Ecsu pernorHbIN cepBep BHIXOAUT U3 CTPOSI, TO TJIABHBIN cepBep BMe-
[IMBAETCS U TIEPEAeT KOMY-TO OTBETCTBEHHOCTD 32 00CIyKMBaHUE PETH-
OHOB, Ha3HAYEHHBIX OTKa3aBlieMy y3iy. HoBbIll cMOTpUTEsb 3aryIsTHET B
WAL 1 TocMOTPUT, HY KHBI JI KaKue-HUOY/Ib BOCCTAHOBUTEJIbHBIE JIeiic-
TBUS. Ecoin ske BBIXOIUT M3 CTPOS TJIaBHBIN CepBeEP, TO €T0 POJTh TPUHNUMA-
eT Ha ceOst OUH U3 PETMOHHBIX CEPBEPOB.

CkaHupoBaHune ogHou Tabnunubi
AJ151 TOCTPOEHUs Apyron

[IpepBaB CKpHUIT MMIIOPTA, MBI MOKEM ITIEPENTH K CJEAyIOIIel 3amaye:
U3BJIEUEHUIO UH(DOPMAIIMN U3 UMIOPTUPOBAHHOTO CONEPKIIMOTO BUKH.
CrpaHuIbl BUKU-CAlTa MB06UIYIOT CCBUTKAME — KaKMe-TO BELYT HA JPY-
TUe CTaThbd, a KaKWe-TO — Ha BHEIIHWe pecypchbl. Takas mepekpecTHast
CTPYKTypa TauT B cebe GoraTeiinve 3amexu JaHHBIX O Tomogoruu. [la-
BaiiTe ux uccuenyem!

Harra niesib — mpezicTaBUTbh CBSI3U MEXK/TY CTAThSIMU KaK HallPaBJIeHHbBIE
CCBLIKH C OJTHOH cTaThu Ha ApyTyi0. CChLIKA HA BHYTPEHHIOK CTATHIO B BH-
KUTeKCTe uMeeT BULL [[<target name>|<alt text>]], rne <target name> —
CTaThsl, HA KOTOPYIO YKA3bIBAET CCHLIKA, a <alt text> — ajbrepHATUBHBIN
orobpaskaeMblil TekeT (HeoOsI3aTe IbHBIN ).

Hanpuwmep, eciin Texct crathu o pusibMe Star Wars (3Be3iHble BOWHBI )
conepxut crpoky “/[Yodaljedi master]]” (Monajmacrep-mxenaii), To Mbl
JOJKHBI COXPAHUTh CBSI3b JABAKIABL OJMH Pa3 KaK MUCXOISIIYIO CCBLIKY
us Star Wars, a npyroii — kak Bxogaiyio us Yoda. B takoM ciydae Mbl
CMOKeM GBICTPO HAWTH KaK BCE CCHITIKY, UCXOJAIIIE M3 CTPAHUIIBI, TAK
BCE CCHLJIKH, BEIYIIUE HA CTPAHHUILY.
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Kyna penacb cxema moei Tabnuubi?

Cxema TABLE He nokasaHa B NpuMepe CKaHMpoBaHWs MHbOPMaLIMK O Perno-
Hax. 9TO cAenaHo A4ss TOro, 4To6bl yMEeHbLUNTL 0GbEM TEKCTA, 8 O HACTPOIKE NPO-
N3BOOUTESNILHOCTY Mbl GYAEM FOBOPUTL HUXE. EC/IM BaM He TepnuTcs yBUAETb On-
pefeneHvie cxembl Tabmubl, BOCMOJb3YMTECh KOMaHAoN describe, Hanpumep:

hbase> describe ‘wiki’
hbase> describe ‘.META.’
hbase> describe ‘-ROOT-'’

IIJIH XpaHEHUA AOIOJHUTEIbHBIX JAHHBIX O CCbLJIKaX MBI CO3/1aJM
HOBYIO Tabsuiry. aiiuTe B 060J0YKY U BBEAKUTE TAKYIO KOMAHIY:
hbase> create ‘links’, {
NAME => ‘to’, VERSIONS => 1, BLOOMFILTER => ‘ROWCOL"
oA
NAME => ‘from’, VERSIONS => 1, BLOOMFILTER => ‘ROWCOL’
}

B npunumne, MoxHo 6GbLI0 ObI He 32aBOANTH HOBYIO Ta0JIUILY, @ BKJIIO-
YNTH JAHHBIE O CCHLIKAX B OJHO U3 YK€ CYIIECTBYIONIMX CEMENCTB CTOJI-
610B MK 100aBUTD B TaOMUILY wiki OJHO MJIM HECKOJBKO cemeiicTs. Ho
y CO3JaHMsl HOBOH TabJIMIIBI €CTh TO MPEUMYINECTBO, YTO ¢ Hell CBA3aHbI
orgenbuble pernonbl. CireoBaTenbHo, KIacTep CMOKET NP HeoOXOI1-
MocTH 6otee a9 HeKTUBHO pasOMBaTh TabIMIBI Ha PETUOHBDL.

Bob6mewm ciryyae coobmectso HBase pekoMenyeT cBOANTH KOJTUYECTBO
ceMelcTB CTONOIOB B OHON Tabauie K MUHUMYyMYy. CIeIaTh 3TO MOKHO
ABYMS CIIOCOOaMM: BKJIIOUUTD B OJJHO CEMENCTBO 0OJIbIIE CTONOLOB WU
BBIHOCUTD CeMeCcTBa B OTAeIbHbIE TaOMHUIbL. UTO IIPEANOYECTh, 3aBUCHT
OT TOT0, KaK 9acTO KJIMEHTaM HyKHa BCS CTPOKA JAHHbIX (& He HECKOJIBKO
CTOJIONOB U3 Hee).

B namem caydae cemelictBa cTOJIONOB text U revision JOJAKHBI Ha-
XOJMTBCA B OAHON Tabmie, yToOBI IIpK 06ABJEHUE HOBOW PEJAKIINU Y
MeTalaHHbIX 1 TeKCTa ObLIM OMHAKOBbIE BpEMEHHbIE MeTKH. Harporus,
Y COAEPAKUMOTO TabMUIIBI 1inks BPEMEHHBIE METKH HE MMEIOT HUYETO 00-
II[ETO CO CTaThell, OTKy/la U3BJIeYeHbI CChLIKU. KpoMe Toro, GoJIbIuHCTBO
K/JIMEHTOB 3aMHTEPECOBAHBI MO0 B TEKCTE CTaThH, MO0 B MH(GOPMALUK
O CCBLIKAX, HO He B TOM M APYIOM OJHOBPEMEHHO. I109TOMy BBIHECEHHE
ceMelcTB CTOIOIO0B to U from B OTAEAbHYIO TaOIMILy ONPaBAAHO.

lMocTtpoeHune ckaHepa

CosnaB Tabauily links, Mbl MOXKEM MepPEeHTH K HATIMCAHWIO CKPHIITA,
KOTOPBIH Oy/leT CKaHMPOBaTh BCe CTPOKU Tabiuibl wiki. M3 kaxnoii
CTPOKHU OH U3BJIEYET BUKUTEKCT U BBIJIEJNUT B HEM CCbLIKU. U 17151 Kaxk 101
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HalJIeHHON CCBIIKKA CO34aCT BXOJAMYIO 1 UCXOAANIYIO 3aIlTUCh B Ta6]II/IHe
links. Bosabimas gacThb CKPDHUIITA BaM YK€ 3HaKOMa. Mmuorue Q)paI‘MeHTbI
HCIIOJIb30BaHbI TIOBTOPHO, 4 O HOBBIX MbI PACCKaKE€EM HUIKE.

hbase/generate_wiki_links.rb

import ‘org.apache.hadoop.hbase.client.HTable’
import ‘org.apache.hadoop.hbase.client.Put’
import ‘org.apache.hadoop.hbase.client.Scan’
import ‘org.apache.hadoop.hbase.util.Bytes’

def jbytes( *args )
return args.map { largl arg.to_s.to_java_bytes }
end

wiki_table = HTable.new( @hbase.configuration, ‘wiki’ )
links_table = HTable.new( @hbase.configuration, ‘links’ )
links_table.setAutoFlush( false )

O scanner = wiki_table.getScanner ( Scan.new )

linkpattern = /\INLDCIANINININaNET IANININ T T%) (2N T (AN ININTT+) ) 2NN/
count = 0

while (result = scanner.next())
® title = Bytes.toString( result.getRow() )
text = Bytes.toString( result.getValue( *jbytes( ‘text’, ‘' ) ) )
if text
put_to = nil
© text.scan(linkpattern) do |target, label]|
unless put_to
put_to = Put.new( *jbytes( title ) )
put_to.setWriteToWAL( false )
end

target.strip!
target.capitalize!

label = ‘7 unless label
label.strip!

put_to.add( *jbytes( “to”, target, label ) )
put_from = Put.new( *jbytes( target ) )
put_from.add( *jbytes( “from”, title, label ) )
put_from.setWriteToWAL( false )
O links_table.put( put_from )
end
© links_table.put( put_to ) if put_to
links_table.flushCommits ()
end
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count += 1
puts “#{count} pages processed (#{title})” if count % 500 == 0

end

links_table.flushCommits ()
exit

© CHauana Mbl co30aeM 06BbeKT Scan, C NOMOLLbIO KOTOPOro ByAeM CKaHWPO-
BaTb TabAMLY wiki.

@ 115 13BNEYEHUS AAHHBIX U3 CTPOK U CTONBLOB HEOBXOAMMO MaHWMYAMPO-
BaTb GaTamMun, HO HUYEro CTPALLHOMO 34ECh HeT.

© Bcsikuii pas, kak B TEKCTe CTpaHuLbl 0BHapyxmBaeTcst o6pasel, linkpat-
tern, Mbl U3BNIEKAEM KOHEYHYIO CTaTblO U TEKCT CCbIIKM, NOC/E Yero nepe-
naem nx obbekTam Put.

O - O Hanocnenok Mbl IPOCKUM TaBAULLY BEINOHWTL CPa3y BCE HAKOMMBLUMECS One-
pauum Put. Bo3MOXHO (XOTS U ManoOBEPOSITHO), YTO cTaTbs BOOOLLE He CO-
[OepXuT CCbIOK, 0TCloAa nycnosme if put to.

Bri3oB Meron setWriteToWAL (false) — YHCTO Cy6LeKTHBHoe
petiterrie. C OHOI CTOPOHBI, 3TO BCETO JIUIb yueOHOE yIPAKHEHHE, a,
C JIPYTOii, MBI BCET/Ia MOXKEM MEPE3AIyCTUTh CKPUMT B CJIydae OMMOKH,
MO9TOMY MbI PEIIUIU BbIOPATh CKOPOCTh U CMUPUTHCS € CyABOOH, ecin
y3eJI BbliijieT U3 CTposl.

3anyck ckpunra

Eciii BBl TOTOBBI, OTOPOCUB COMHEHUs, WATH Ba-GaHK, TO 3allycKaiiTe
CKPWIIT.

S{HBASE_HOME} /bin/hbase shell generate_wiki_links.rb

CKPI/IHT AOJIKEH TI€YaTaTb IIDUMEPHO CJIEAYIOLIEE:

500 pages processed (10 petametres)
1000 pages processed (1259)

1500 pages processed (1471 BC)

2000 pages processed (1683)

Kax u pablIie, MoKeTe 1aTh CKPUIITY J0PabOTATH /10 KOHIIA WU B JIO-
GOl MOMEHT ITPepPBaTh €ro, HasKaB CTRL+C.

3a UCI0JIb30BaHUEM MeCTa Ha IUCKe MOKHO CJIeUTD C TIOMOIIbIO KO-
MaH/Ibl du — MBI Y3Ke 3TO Jiesiasid. Bbl yBuauTe HOBbIE CTPOYKH, OTHOCSIIH-
€csl K TOJIBKO YTO CO3IAaHHOM TabiuIle 1inks, IPUYEM YKA3aHHbBIA B HUX
pasmep 1o Mepe paboThl CKpHUITa YT MOHOTOHHO BO3PACTaTh.
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UccnepoBaHve pe3ynbraTtoB

MBI TOJIBKO 4TO HAIIMCAIU IPOTPAMMHBIA CKAHEp /IS PEIICHMs CIOKHOIL
3agaun. Temepp ¢ MOMOIIBIO KOMAHIBI OOOJIOUKN scan IIPOCTO BBIBEAEM
YaCTh COAEPKUMOrO TaOMUIBl HA KOHCOb. [ KaKI0il CChLIKM, KOTO-
PYIO CKPUIIT HAXOAUT B CTOMOLE text :, OH CO3[A€T 3aIlMCU to U from B
tabsuie 1inks. YToOBI yBUAETD, KAKUE CCBLIKU CO3[AHBL, 3aliguTe B 000-
JIOUKY U IIPOCKAHUPYIiTE TaOMUILy.

hbase> scan ‘links’, STARTROW => “Admiral Ackbar”, ENDROW => “It’s a Trap!”

Byner BoiBenierno ouernb muOTO MHMopManuu. Ho, pazymeercs, HUKTO
He MENIaeT BOCIIOAb30BAThCsS KOMAH/AOM get, YTOOBI BBIBECTH CCBLIKHU JIJIS
O/IHOM CTaThU:

hbase> get ‘links’, ‘Star Wars’
COLUMN CELL

links:from:Admiral Ackbar timestamp=1300415922636, value=

links:from:Adventure timestamp=1300415927098, value=
links:from:Alamogordo, New Mexico timestamp=1300415953549, value=
links:to:"weird al” yankovic timestamp=1300419602350, value=
links:to:20th century fox timestamp=1300419602350, value=
links:to:3-d film timestamp=1300419602350, value=

links:to:Aayla secura timestamp=1300419602350, value=



--.I nasa 4. HBase

B Tabamiie wiki CTPYKTypa CTPOK OUeHb peryJsipHa. Kak BbI TOM-
HWTE, B JIOOOW CTPOKE UMEIOTCS CTOJOIBI text:, revision:author U
revision:comment. B Tabimie links TaKOW PETYJSIPHOCTH Y3Ke HeT.
B ozmoit cTpoke MOKeT OBITH Kak OfMH, TaK U COTHU CTOJNONOB. A Has-
BaHUsS CTOJGIOB CTOJb K€ PasHOOOPA3HBI, CKOJIb CAMU KJIOYH CTPOKH
(nasBanwus crareir Bukutiezun). Y audero crpammoro! HBase motomy n
HA3bIBAETCS XPAHUJINIIEM Pa3PEXKeHHBIX JaHHbIX.

Yro6bl y3HATH, CKOJBKO CTPOK cefiyac mMeercst B TabJIuIle, MOKHO
BOCIIOJIb30BaThCSl KOMaH/ION count.
hbase> count ‘wiki’, INTERVAL => 100000, CACHE => 10000
Current count: 100000, row: Alexander wilson (vauxhall)

Current count: 200000, row: Bachelor of liberal studies
Current count: 300000, row: Brian donlevy

Current count: 2000000, row: Thomas Hobbes

Current count: 2100000, row: Vardousia

Current count: 2200000, row: Wurrstadt (verbandsgemeinde)
2256081 row(s) in 173.8120 seconds

W3-3a pacnpenenennoii apxutektypbl HBase e xpanut ungopmariuio
0 KOJIMYECTBE CTPOK B Kaxk/10#1 Tabsmie. UToObI TIOJMYUUTh 3Ty BEJTUUUHY,
CTPOKM HEOOXOAUMO COCUNTATH (BBITIOJNHUB TTOJHOE CKAaHUPOBaHKE Tab-
qmiel). K cyactbio, Hamumre permoHOB MO3BOJISIET CKAaHUPOBATh TabJIH-
Iy pacmpeziesieHHo. Tak 4To laxke B ciydyae, KOTr/a JIJis pelieHus 3a1a4u
HY’KHO IPOCKAHUPOBATH BCIO TabJIUILy, 9TO HE TaK CTPAIIHO, KaK B APYTUX
6a3ax TaHHbIX.

AdeHb 2: ntorn

Yo, ot erme Boianca neaék! Mbpl HAYYUITUCHh MUCATh CKPUTIT UMIIOPTA,
KOTOPBIN 3arpyskaer paHHbie B Tabnuiy HBase, pasoupast morok XML-
MAHHBIX. 3aTe€M MbI TIPUMEHUJIN 3Ty TEXHUKY JJIST 3aKAYUBAHUS COZIEp-
JKMMOTO BUKWITE[UU B HAITy TaOJuily wiki. MBI y3HAIM MHOTO HOBOTO
o HBase API, B yacTHOCTH 0 HEKOTOPBIX JIOCTYIHBIX KJIUEHTY pblyarax
YIIpaBJaeHUA IPOU3BOJUTENIBHOCTDIO: setAutoFlush (), flushCommits (),
setWriteToWAL (). [TomyTHO MBI 0OCY/IMIIN PSIT APXUTEKTYPHBIX 0COOEH-
nocteir HBase, B ToMm uncie aBapuiiHoe BOCCTaHOBJIEHUE 3 CUET YIIPEK-
JTAToTIeli 3aIiCh B JKypPHAJL.

U, pa3 y pedb 3amnia 06 apXUTEKTYPe, TO MbI PACCMOTPENN PETHOHDI
TabJIUI] ¥ pacTpe/ieJieHue OTBETCTBEHHOCTH 3a UX 00CIIYKUBAaHUE MEKIY
peruoHHBIME cepBepami. [IpockaHupoBaB TabJHIbl .META. U —-ROOT-,
MBI KOe-4YTO y3HaJl 0 BHyTpeHHeM ycTpoiicTBe HBase.
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W HaxoHell, Mbl 0OCYANIN, KaK Pa3pekeHHOE XPAHEHNUE, 3a/I0KEHHOE B
npoekt HBase, BIuser Ha MpON3BOANTENBHOCTD. Y IPM 9TOM 3aTPOHYJIN
HEKOTOPbIE PEKOMEHJAUK COOOLIECTBA 110 IIOBOAY HCIOJIb30BAHMSI
CTOJIOIOB, CEMEICTB CTOJIOIIOB 1 TaOIUIL.

deunb 2: nomawuHee 3agaHvne

NHdopMaLMOHHBIA MOUCK

1. Haiigure craThio njm TemMy B GOpyMe, rjie 06CyKAA0TCS ILIICHL 1
MunycH cxaTtust B HBase.

2. Haliaure cTaThio, B KOTOPOI 0OBACHAIOTCS OOIUE IPUHIIAIIL Pa-
60tel pusbrpa Biyma u goctonHcTBa ux npuMenenus B HBase.

3. Eciu He cunTaTh aIrOpuTMa, TO KaKHe elle mapaMeTphl CeMeicTBa
CTOJIOIOB OTHOCSTCS K CIKATHIO?

4. Kak THII JaHHBIX ¥ OXKHIaeMble CIIOCOObI KCIOJIb30BAHUSI BIIMSIIOT
Ha ITapaMeTpPhl CKaTUsI CEMENCTBA CTOIOOB?

3apaun

PasBuBast ujiel0 UMIOPTA JAaHHbBIX, JaBaiite co3manum 6a3y JaHHBIX,
cojiepxKalllylo CBeleHUs O IIPOAYKTaxX MUTaHUA.

Ckauaiite Habop manubix MyPyramid Raw Food Data ¢ caiita Data.gov®.
Pacnaxyiite apxuB u Haliziute B HeM (aiii Food Display Table.xml.

ITOT HAOOP COCTOUT U3 TETOB <Food_Display Row>. BHyTpu Kaxkmno-
TO TAKOTO TeTa UMEIOTCS TeTH <Food Code> (IleJIO€ YNCTO), <Display
Name> (CTPOKA) U JIpyTHe CBeIEHUsI O TPOIYKTe MUTAHUS B T€rax C COOT-
BETCTBYIOIUMU UMEHAMU.

1. Cospgaiite HOBYIO TabauLy foods ¢ OJHUM CEMEICTBOM CTOJIOIOB
JJIsI XpaHeHUs CBeleHuii 0 IpoyKTax nutanus. Kak ciemyer BbI-
Opatb K104 cTpoKu? Kaxue mapaMerpbl MMeeT CMBICII 3a1aTh 11
3TOro ceMelicTBa CTOJIOIOB?

2. Hanmumure na JRuby ckpunr ajis uMIiopra JaHHBIX O HPOLYKTAX
nutanust. [[puMeHuTe TAKOH e crocod moTOKOBOro pazbopa ¢ 1o-
Motibio SAX-anann3aTopa, Kak Ipyv UMIIOPTE JAHHBIX U3 BUKUIIE-
JIVH, AIAIITUPOBAB €70 K IPYTUM JTaHHBIM.

3. C nomotirbio KoHBeliepa MojialiTe JaHHbIE O IPOAYKTAX MTUTAHUS HA
BXOJI CKPUIITA, YTOOBI 3AII0JIHUTD TAOJIHILY.

4. C nomomipio obonoukn HBase sampocure u3 Tabimubl foods
uHGOPMAIIHMIO O CBOMX JIIOOUMBIX TPOIYKTaX.

6 http://explore.data.gov/Health-and-Nutrition/MyPyramid-Food-Raw-Data/b978-
7txq
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B nepBeiii 1 Bo BTOpPOH JieHb Mbl MHOTO pabotaiu ¢ HBase B aBronom-
HOM pexxuMe. Ho /10 cux 1MOp HAlll ONBIT OTPAHUYMBAJICS TOJBKO OJJHUM
JIOKaJIbHBIM cepBepoM. Ha npakTuke ke, BeiGupas HBase, BbI, HaBepHoe,
3aXOTUTE OPTAaHU30BATH KJIACTED IPUIUIHOTO pazMepa, YTOOBI B TOJHOU
Mepe 33/IeiiCTBOBATD BCe TIPEUMYIIECTBA PACIPE/ICTIEHHON apXUTEKTYPBI.
Ceroitst B (hoKyce Halllero BHUMAaHUsE OYIET SKCILIYATAIUS YIa e HHO-
ro kiacrepa HBase. CHauasma Mbl pa3paboTaeM KJIHEHTCKOE TPUIOKEHIE
Ha Ruby ¥ mogik/mounMest K JIOKaIbHOMY CEPBEPY 110 JIBOUYHOMY TPOTO-
kosy Thrift. 3arem Mbl TTOIHIMEM KJIACTEP ¢ HECKOJBKUME y3JIaMU Ha
rathopMe U3BECTHOTO TIOCTABIUKA 00auHbIX cirysk6 —Amazon EC2 —
IPUMEHHB TEXHOJIOTUIO yiIpaBienus Kiaacrepom Apache Whirr.

Pa3paboTtka «6epexxsimBoro» npuioxxeHns

ansa HBase’

Ilo cux nop Mmbl paborasiu ¢ obosoukoit HBase, Ho HBase nojaepsxusa-
€T W Pl IPYTUX TTPOTOKOJIOB TIOAKIIOUEHUS K cepBepy. Hiuke mpuBeneH
MTOJTHBIN TIepeYeHb.

FTOTOBHOCTb K MPOMBbILUJIEHHOW
HasBaHne Cnoco6 nogknioyeHus

aKcnayartauum
Ob6onouka  Mpsamoin la
Java API Mpsamon Ha
Thrift J1BOMYHBIN NPOTOKON Ha
REST HTTP Ja
Avro JBOVYHBIN NPOTOKON HeTt (B cCTagnu akcnepnmMeHTa)

B Tabuuiie BbINe yKa3aHo, KaK MPOU3BOANUTCS OOpallleHre K HaTIMCaH-
HbIM Ha Java metogam API: nanpsamyio, moBepx nportokosa HTTP nmu o
KOMITAKTHOMY JIBONYHOMY MPOTOKOJTY. Bee cmoco6bl TOAKIIOUeH s, KPo-
Me Avro, TIPOIIIY TECTUPOBAHUE U TOTOBBI K IIPOMBINIIIEHHON 9KCILTyaTa-
UY; AVIO — CPaBHUTEJIBHO HOBBII IPOTOKOJI, KOTOPBIN ITOKA CUUTAETCS
9KCIEPUMEHTATBHBIM.

W3 Bcex Bapuantos Thrift, noxanyii, HauboJiee 1omyIspeH aJs pas-
PabOTKK KIMEHTCKUX MIPUIOKEHMIL. ITO 3peJiblil ABOMYHBINA TPOTOKOJI C
MUHUMATBHBIMU HAKJTAJAHBIMUA pacxogamiu. [lepBoHaYaIbHO OH OBLT pas-
pa6oran Facebook u pactipoctpaHsiicst B MCXOAHBIX KOJAAX, MO33Ke MOy~

7  Thrift mo-anrauiicku o3HavaeT «OEPEKAMBOCTD>. [Ipum. nepes.
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YUJT CTATyC WHKyGannoHHoro mpoekta Apache. MTak, moarotoBsre cBoio
MAaIlUHY K MOAKIIOYEHHIO TT0 TipoTokory Thrift.

YcTtaHoBka Thrift

Kax gacto 6b1Baet ¢ 6azaMu JaHHBIX, 1711 paboThI ¢ IpoTokooM Thrift
HEeo6XOaMMA IIPeABaPUTeIbHAS HACTPOIKa. UTOOBI IIOAKIIOYUTECS K Cep-
Bepy HBase 1o mporokosty Thrift, Heo6xomumo:

1. Hacrpours HBase tak, 4To6sl 3amyckaiach caysx6a Thrift.

2. YcraHoBUTbH KOMaHAHYIO yruauTy Thrift.

3. YcraHoBuUTh GUGIUOTEKH JJIst BHIOPAHHOTO SA3BIKA TPOTPAMMUPO-
BaHUSI KJIMEHTOB.

4. Crenepuposats (aitbpl Mogenn HBase 17151 BBIOPaHHOIO A3bIKA.

5. Hamwmcatsp 1 3aIyCTUTD KIMEHTCKOE ITPUJIOKEHME.

Haunewm c 3amycka cirysx6b1 Thrift, Tak kak aTo camoe npocroe. M3 ko-
MaH/THO CTPOKHU JIEMOH 3aITyCKAETCST CIEAYIONM 00pasoM:

S{HBASE_HOME} /bin/hbase-daemon.sh start thrift -b 127.0.0.1

Jlasee HEOOXOUMO YCTAHOBUTH KOMAHAHYIO yTUIUTY thrift. KoH-
KPETHbIE ITATH 3aBUCST OT CPEJIbl U, BOOOIIE TOBOPSI, BKJIIOYAIOT KOMIIU-
JIIUI0 UCXOMHOTO Koza. UTOOBI MPOBEPUTH MPABUILHOCTD YCTAHOBKH,
BBITIOJIHUTE KOMaHy ¢ (hraroM -version. JlomkHa ObITh HameyataHa
IPUMEPHO TaKas CTPOKa:

$ thrift -version
Thrift version 0.6.0

B kauecTBe KIMEHTCKOIO s3biKa MbI BbiGepeM Ruby, HO mis apyrux
SI3BIKOB JIEHCTBUSA aHAJIOTMYHbL YcraHoBuTe gem-naker Thrift, Bbimod-
HUB CJIEAYIONIYI0 KOMaHY:

S gem install thrift

qTO6bI TIPOBEPUTD IMTPABUJIBHOCTH YCTAHOBKU gem—HaKeTa, BBITIOJIHUTE
OTHOCTPOYHBIN CKPUTIT:
S ruby -e “require ‘thrift-’”

Ecan Ha xoHCcoIM HUYEro He HaliedyaTaHoO, 3HA4YUT, BCE HperaCHO!

VYBunes coobuenne o6 ommbKe TUIA no such file to load, OCTAHOBH-
Tech U pa3bepuTech B TPUYMHAX.

lreHepauunsa mopenen
Cremytomuii mar — reHepaius 3aBUCSIIMX OT g3bIKa MOoAeel s
HBase. MojiesibHbie haiisibl c1yskat MPOCJONKON MEXK/Y YCTAaHOBJIEHHBI-



--.I nasa 4. HBase

mu Bepcussmu HBase u Thrift, mosToMy oHU reHepupyioTcs, a He OCTaB-
JISTIOTCST B TOTOBOM BHIE.

[nsa mavanma nHaiigute daiin Hbase.thrift B Karajore ${HBASE
HOME} /src. IlyTh K HeMY BBITJISIIUT IPUMEPHO TaK:

${HBASE_HOME}/src/main/resources/org/apache/hadoop/hbase/thrift/Hbase.thrift

Tenepb crenepupyiite MojiesibHbIe (HAMIIBI, TOICTABUB B CJEIYIONLYIO
KOMaH/y OTIpeieJIeHHBIN BBIIIE MyTh:

$ thrift --gen rb <path_to_Hbase.thrift>

B pesyibrare Oymer cos[aH HOBBI KaTajJor gen-rb, COAEpIKallMii
CTIeIYIONIe MOZIeJIbHbIE (haliJIbl:

* hbase constants.rb;
* hbase.rb;
* hbase types.rb.

ﬂaﬂee MbI 6leeM NCITIOJIb30BaTb 9TU (baf/,UIBI B KJIMEHTCKOM ITPUJIOKE-
HUN.

Pa3paboTkKa KIIMeHTCKOIro NpuioXXeHus

Haina nporpamma 6y et noaxiouarbes K HBase o nporokosy Thrift
1 BBIBOJIMITH CIIMCOK HANIEHHBIX TaOJIUI] BMECTE C CeMEeCTBAMU CTOJIOIIOB.
ITO MOKHO PAaCCMATPHUBATh KAK MIEPBBIIA IIAT HA ITyTU CO3MAH aIMUHIC-
tpatuBHoro uHTepdeiica HBase. B otimymne ot mpeapiiymux mpuMepoB
9TOT CKPUIIT HanucaH Ha yrictoM Ruby, a He Ha JRuby. Ero BiojiHe MOXKHO
BKJIIOYUTD B BeO-TIPIIIOJKEHNE, HalicaHHoe Ha Ruby.

Beaute ciemyromuii TeKcTOBbIM daiis (Mbl Ha3BalIM €ro thrift
example.rb):

hbase/thrift_example.rb

S:.push(’./gen-rb’)
require ‘thrift-’
require ‘hbase’

socket = Thrift::Socket.new( ‘localhost’, 9090 )

transport = Thrift::BufferedTransport.new( socket )

protocol = Thrift::BinaryProtocol.new( transport )

client = Apache::Hadoop: :Hbase::Thrift::Hbase::Client.new( protocol )

transport.open ()

client.getTableNames () .sort.each do |table]
puts “#{table}”
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client.getColumnDescriptors( table ).each do Icol, desc|

puts “ #{desc.name}”
puts “ maxVersions: #{desc.maxVersions}”
puts “ compression: #{desc.compression}”

puts “ bloomFilterType: #{desc.bloomFilterType}"”
end
end

transport.close()

3/ech MBI CHaYasla HACTPAWBAEM CPey Tak, yToObl Ruby Mor maiitu
MOJesTbHbIE (HhafiuIbl, 1T 9eTo 00ABIISIEM B TTYTh KATAIOT gen—rb, a 3aTeM
BKJIIoYaeM (ailsipl thrift U hbase. [lajee MbI co3flaeM coeJuHEHMeE C cep-
BepoM Thrift u csi3biBaeM ero ¢ axsemmisipom kianenta HBase. O6bekr
client moHamO6UTCS 15T KOMMyHUKaimn ¢ HBase.

OTKpBIB 00BEKT transport, MBI IepebUpaeM Bee TabJIHIBI, BO3BPa-
IEHHBIE METONIOM getTableNames (). s Kam a0 TaOJUIBI MBI 06X0-
UM CITUCOK CEeMEHCTB CTOIONOB, BO3BPAIEHHbBIH METOMOM getColumn-
Descriptors (), ¥ paciedyaTbiBaeM HEKOTOPBIE CBOMCTBA HA CTAH/[APTHBIN
BBIBO/I.

Terepnb BBITIOJIHUM 3Ty TIPOTpaMMy M3 KoMaHHOU cTpokn. Ha Barmei
MalIMHe A0JIKEH IIOJIYYUTbCS IIOX0XKUHM pe3yJsTat, IOCKOJIbKY MbI 11071-
KJIIo4aeMcs K paHee 3allyllleHHOMY JloKaibHOMY cepBepy HBase.

$> ruby thrift_example.rb
links
from:
maxVersions: 1
compression: NONE
bloomFilterType: ROWCOL
to:
maxVersions: 1
compression: NONE
bloomFilterType: ROWCOL
wiki
revision:
maxVersions: 2147483647
compression: NONE
bloomFilterType: NONE
text:
maxVersions: 2147483647
compression: GZ
bloomFilterType: ROW

Jlerko Buzetn, uto Thrift API a1 HBase o6s1aziaeT B OCHOBHOM TOW ke
(pyHKIIMOHAIBHOCTBIO, UTO U pacCMOTpPeHHbIN BoIle Java API, Ho MHOTHE
Belu BbIpaskaoTcs mo-apyromy. Hampumep, B8 Thrift BMecTo 06bekta
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Put CO3/1aeTCst OOBEKT Mutation JUIsT OOHOBJIEHUS OJHOTO CTOJIGIA UK
00BEKT BatchMutation, KOT/IA B OTHOI TPaH3aKIUK TPeOyeTcst 0OGHOBUTH
HECKOJIbKO CTOJIOIOB.

®Daiin Hbase.thrift, KOTOPBI MBI MCIOJb30BAIN JJISI T€HEPAIIH
MO/JIeJIbHBIX (haiiioB, XOPOIIO JOKYMEHTHPOBaH B KOMMEHTApUsX, Ile
OIVCAaHBI BCE IOCTYITHBIE CTPYKTYPBI U METO/BI. YoeauTech camu!

BeengeHune B Whirr

Panbiie Hactpoiika paboTaoiiero o61adHoro Kiacrepa TpeboBaja sna-
uumenvnvix yeuauii. K cuacroio, ¢ nossiaennem Whirr Bce nsMeHHIOCH.
Whirr, koroperii B HacTosilllee BpeMsi MMeEET CTaTyC WHKYOAlnOHHO-
ro mpoekTta Apache, mpemocTaBisieT cpefcTBa JIsT 3aMycKa Kiaacrepa
BUPTYAJbHBIX MAIUH, MOAKIIOYEHUSI K HEMY U IMOCJEIYIONero YHUY-
roxenus. OH MOAAEPKUBAET TaKue TONyJsipHble cayKObl, kak Elastic
Compute Cloud (EC2) xomnanuu Amazon u Cloud Servers koMmaHuu
RackSpace. Whirr MoskeT UCIIOIb30BaThCS [IJIsT HACTPOIKHU KJIACTEPOB
Hadoop, HBase, Cassandra, Voldemort u ZooKeeper, BeayTcsi Takke
PaspabOTKH [JIst MOJAAEPHKKHU IPYTUX TEXHOJIOrH, Harpumep MongoDB
u ElasticSearch.

XO0Ts MOCTABIMKY O0JAYHBIX CIY/KO, B 4aCTHOCTH Amazon, HePeKo
MIPEJIATAIOT CPEICTBA JIJIsl COXPAHEHUS JAHHBIX [T0CJIe YHUYTOKEHUS BUP-
TYaJIbHBIX MAIIH, MBI MU TIOJIb30BAaThCsS He OynaeM. JIJis Hammx 1esieit
BIIOJIHE OCTATOYHO BPEMEHHOTO KJIACTEPa, JaHHbBIE KOTOPOTO TIOJTHOCTHIO
TEPSIIOTCsI TIOCJIe 3aBepiieHst paboTsl ¢ HuM. Ho ecsii BOCTECTBIN BB
pemruTe ucroyap30BaTh HBase B IpOMBINIIIEHHOM pesKuMe, TO, KOHEUHO,
Hajio OyzerT mo3aboTUThCS O MOCTOSHHOM XpaHwuuiie. M Torma mMeet
CMBICJI IOZYMaTh — OBITh MOJKET, JIJist BAC OOJIBIIE MOAOM/IET BBIIEIEHHOE
obopyzposanue. Iunamudeckue caysx6el Tuna EC2 — oryinuHoe pelienue,
KOT/Ia HyKHO OIEPATUBHO TOJIYYNUTH BBHIUYNUCIUTENbHBIE MOITHOCTH, HO,
BOOOIIE TOBOPSI, OT KJIAacTepa BBIAEAEHHBIX (DU3NUECKUX WM BUPTYaTb-
HBIX MAIUH MOXHO TOJYYUTD GOJIBIITYIO OTAAYY.

Mogroroska k pabore ¢ EC2

IIpesxae yeM IPUCTYIIATh K HACTPOIKe KIacTepa ¢ moMornpio Whirr, Heob-
XOJIMMO 3aBECTH YYETHYIO 3aIIUCh Y OJJHOTO U3 TIOAJIEPKUBAEMBIX [TOCTAB-
MUKOB 06IauHbIX c1y:k6. B aToii rmase Mbl pacckaskem 06 Amazon EC2,
HO HUKTO HE MeIaeT BaM BHIOPATH PYroTo MOCTABIINKA.

Ecnu y Bac erie Her yyerHoli 3anucu B Amazon, co3jlaiiTe ee Ha 1op-
tase Amazon Web Services (AW S)8. 3aiiure B CBOIO YUETHYIO 3aIUCh U

8 http://aws.amazon.com/
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aktusupyiite cayx6y EC2, ecin oHa ere He akTiBHa®. 3ateM OTKpoiiTe
crpanruiy koncos EC2 AWS!' (em. puc. 17).

g sanycka ysnos EC2 BaM moHano06sTcs ydyeTHble AaHHble AWS.
ITepeiianuTe Ha raaBHyto crpaHuily AWS u BbeiGepuTe IyHKT Account—
Security Credentials (Yuernas samucb— YuerHble nanHbie). Haiiaure
pasaen Access Credentials (YueTHble JaHHBIE IJIS JOCTYTIA) ¥ 3aIIMIIK-
Te Kyza-HuOy b cBoil naeHTuduKaTop Kiarova gocryna (Access Key ID).
Haxuure xkHonky Show (ITokasats) moa Hagmuchio Secret Access Key
(CekpeTHBIIT KJIIOY JIOCTYTIA) U 3aMUINNATE BbIBe/IeHHOE 3Hauenwue. [lanee
BO BpeMst HacTpoiku Whirr Mber 6yieM Has3bIBaTh 9TH MapaMeTPBl AWS
ACCESS _KEY IDUMAWS SECRET ACCESS_ KEY COOTBETCTBEHHO.

Elastic Beanstalk 53 EC2 VPC . Elastic L= L= RDS

SNS IAM

T ——
Reglon: W Launch Instance [T2 shownttide & Refresh | @ Hei
= 5 East (Virgini] + E 3
_J US Eust (Viginia) Viewing: | All Instances < | (Al Instanca Types
» EC2 Dashboard I£ € Nolnstanos 3 3]

e You do not have any running instances.
Click the Launch Instances button to start your own server.

» Instances
» Spot Raquasts : W Launch instance
»* Reserved Instances

IMAGES
> AMIs
* Bundle Tasks

ELASTIC BLOCK STORE
* Volumas
» Snapshots

Puc. 17. KoHconb Amazon EC2 — 9k3eMnispoB noka HeT

Moagroroska Whirr

IMonyuus yuernbie ganubie EC2, 3aitmemcss Whirr. Tlepeiiute Ha caiit
Apache Whirr!! u ckauaiite mocseHO0 Bepcrio. Paciakyiite CKauaHHbINA
apXWB 1 B TOM JK€ KaTajore OTKPOiTe OKHO KoMaH 1. JIJist TpoBepku pabo-
tocrocobroctr Whirr BeloIHITE KOMaHLY version.

S bin/whirr version
Apache Whirr 0.6.0-incubating

[laee MBI cO37auM He 3alllUIIeHHbIE TApOJbHON (hpa3oil KJIoun
SSH, kortopbie Whirr 6yzer ucmnosib30BaTh MPHU 3alyCKe 9K3EMILISIPOB
(BUPTYyaJIbHBIX MAIIUH).

9 http://aws.amazon.com/ec2/
10 https://console.aws.amazon.com/ec2/#s=Instances
11 http://incubator.apache.org/whirr/
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S mkdir keys
S ssh-keygen -t rsa -P ‘' -f keys/id_rsa

B pesyisrate 6y/eT co3man Katamor keys, a B HeM — (Gaiiibl id_rsa
id_rsa.pub. IIoOKOHYMB ¢ 3THM, MOKHO TIPUCTYTaTh K HACTPOIiKe KJac-
Tepa.

HacTtpoiika knactepa

Ina samanust mapaMmeTpoB Kiacrepa Whirr HeoOxomum  dailn ¢
pacimupenueM . properties. Cosnaiite B kaTajore, rae Haxogurcs Whirr,
(bailn hbase.properties ¢ TAKUM COJIEPKUMBIM (BMECTO AWS ACCESS
KEY IDUAWS SECRET ACCESS_ KEY ITO/ICTaBET€ MOJyYeHHbIE OT Amazon
3HAYEHMUS):

hbase/hbase.properties

# moCcTaBUUK CIIyX0O

whirr.provider=aws-ec2

whirr.identity=your AWS_ACCESS_KEY_ID here
whirr.credential=your AWS_SECRET_ACCESS_KEY here

# ydeTHHe mnaHHHEe mJis ssh
whirr.private-key-file=keys/id_rsa
whirr.public-key-file=keys/id_rsa.pub

# KoHOUMTYpalMs KiacTepa

whirr.cluster-name=myhbasecluster

whirr.instance-templates=\
1 zookeeper+hadoop-namenode+hadoop-jobtracker+hbase-master, \
5 hadoop-datanodethadoop-tasktracker+hbase-regionserver

# Bamanme Bepcuyt HBase m Hadoop

whirr.hbase.tarball.url=\
http://apache.cu.be/hbase/hbase-0.90.3/hbase-0.90.3.tar.gz

whirr.hadoop.tarball.url=\
http://archive.cloudera.com/cdh/3/hadoop-0.20.2-cdh3ul.tar.gz

B IBYX IIepBbBIX pasjiesiaX OMpeIesisieTCst OCTaBIINK CIysK0 1 Bce HeoO-
XOJIMMbI€ yUETHBIE JJaHHbIe (3Ta YacTh 00IIAst 1JIsT JIIOOBIX KIACTEPOB), a B
JIBYX MOCJIEIHAX — TIapaMeTphl co3iaBaeMoro kinactepa HBase. CBoiicTBo
whirr.cluster-name He€ HNMe€ET 3HAUEHU, €CJIU BBl He C06HpaeTer
3aIyCKaTh OJJHOBPEMEHHO HECKOJBKO KJIACTEPOB, a B TAKOM CJIy4ae OHU
JOJIKHBI IMETh pa3Hble UMeHa. CBOCTBO whirr.instance-templates
COZIEPKUT TI€PEeYnCIeHHbIe Yepe3 3aldaTyl0 POJU y3JI0B C YKa3aHUeM
KOJIMYECTBA Y3JI0B B KaXKAOH posid. B TaHHOM ciiyyae MbI XOTUM MMETh
OJIVH TJIABHBIH U MATh PETMOHHBIX cepBepoB. HakoHell, cBOMCTBO whirr.
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hbase.tarball.url uHCTpYKTUpyeT Whirr, 4to ciexyer ncnonb3oBarh
Ty Bepcuio HBase, ¢ KoTopoii Mbl paboTaeM B 9TOi KHUTE,

3anyck knacrtepa

CoxpanuB KoH(pUTYpaIMOHHBIE TApaMeTPhI B (haiiie hbase.properties,
MBI MOKEM 3allycTuTh Kiaactep. Haxomsach B katamore Whirr, Bbimos-

HUTE KOMaHAYy launchcluster, YKazaB MMsI CO3JIaHHOTO BbIlIe (paiiia
CBOWCTB.

$ bin/whirr launch-cluster --config hbase.properties

Komanma paboraer cpaBHUTEIBHO JOJITO ¥ BBIBOAUT Ha 9KPaH MHOI'O
nHpopmarun. CreanTh 3a XOIOM 3aMlycKa KjIacTepa MOKHO Ha KOHCOJN
AWS EC2, ee Buji nokasan Ha puc. 18.

Elastic Beanstalk | §3 EC2 VPC CloudWatch Elastic MapReduce CloudFront | CloudFormation | RDS | SNS IAM

Novgation e
Reglon: @ Launch Instance [T showiHide | i Refresh || & Help
= -
= USESWENS) T yiewing: [All Instances <] [Alinstane Types ¢ || |
» EC2 Dashboard Name * Instance AMI ID Root Deviee | Type Status Securit
INSTANCES O | empty il ifr202791 ami-aef607c7 ebs milarge | D running | jcloudsd
> Instances (m} empty |‘ i-f129279f ami-aef607c? ebs m1.large ) running jclouds?
> Spot Requests 4 0O empiy a i-cf2927a1 ‘ami-aef607c? ebs m1.large ) running jeloudsd
> Reserved Instances

empty ﬂ i-cd2927a3 ami-aef607c7? ebs m1.large _ pending jclouds?
IM:;;;S empty a i-cb2927a5 ami-aef607c7 ebs m1.large ) pending jclouds?
N s I 1 1 ]
> Bundle Tasks g empty Ia i-c92927a7 ami-aef607c7? ebs m1.large ) pending Jjclouds?

ELASTIC BLOCK STORE
» Volumes
> Snapshots

0 EC2 Instances selected

Select an instance above

Puc. 18. KoHconb Amazon EC2 — nokasaH xof, 3anycka
ak3emnnspoB HBase

JlonoHUTe IbHbBIE CBEJIeHKsT O COCTOSIHMM 3allyCKa MOKHO HAiTH B
(aiisne whirr.log B karamore Whirr.

MoaknoyeHue K Knacrepy

ITo ymouanuio j1060ii TpaduK ¢ KIacTepoM HOJEKeH ObITh 3allUIIEH,
mosTOMY st TIo/IKIfoYeHust K HBase Heo6xoaumo oTkpeith SSH-ceanc.
ITpesx e Bcero, HaM HEOOXOANMO 3HATH UMSI TOTO CEPBEPA B KJIACTEPE, K KO-
TOPOMY MBI TOZIK/ITOUaeMcst. B Batem nomanraem Kataiore Whirr cozmain
KaTajor .whirr/myhbasecluster. B Hem Bbl HalizieTe (aiisi instances,
B KOTOPOM IEPEUYHCIIeHBI PAbOTAIINE B KJIACTEPE 9K3EMILISIPbI Amazon.
B TPETHEM CTOJI6LIC HaXOOATCA AOCTYIIHbIE M3BHE JOMEHHDBIE MMEHaA CEP-
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BepoB. [ToxncTaBbre B MoKazaHHYI0 HIKE KOMAaHAHYIO CTPOKY MMs IIEPBOTO
JKe cepBepa.

S ssh -1 keys/id_rsa S${USER}@<SERVER_NAME>

IIocie yCIenrHoro MmoAARII0YEHNA 3aITyCTUTE O60]IO‘{Ky HBase:

$ /usr/local/hbase-0.90.3/bin/hbase shell

B o6omouke MOXKHO OIIPOCUTH COCTOAHHE KjlacTepa C IOMOMIbIO KO-
MaH/Ibl status.

hbase> status
6 servers, 0 dead, 2.0000 average load

Hauunas ¢ aToro MOMeHTa, MOSKHO BBITIOTHSTD BCE OTIEPAITUN, KOTOPBIE
MBI PACCMaTPUBAJIU B TIPEIBIAYIINE THU, B YACTHOCTH CO3/IaHKe TabJIHI] 1
BCTaBKY HaHHbBIX. [[oAKIIOUeHNE KIMEHTCKOTO TPUJIOKEHIS Ha Gase mpo-
tokosia Thrift Mbr ocTaBuM B KauecTBe yrpaskHeHus ynraTeso. Ho mepex
TeM KaK 3aKOHUYWUTH, MBI JOJLKHBI PACCMOTPETH €llle OXHO AEeHCTBUE —
YHUYTOKEHNE KJIacTepa.

YHuyTo)xxeHune knacrepa

3akoHuMB paboTy ¢ ymajdeHHbIM Kiactepom HBase B ob6amake EC2,
OCTaHOBUTE €TO € IIOMOMIbIO KoMaHAbl Whirr destroycluster. OTMeTnm,
YTO MPU 9TOM OYAYT HMOTEPSIHBI BCE BBEIECHHbBIE B KJACTep AaHHBIE, TaK
KaK MbI He YKa3ajH, YTO CKOH(MUTYPUPOBAHHbBIE IK3EMILJISIPBI JI0JIKHBI
HCIIOJIB30BATh MIOCTOSHHOE XPAHUIIHIIIE,

Haxozsch B katasore Whirr, BBIIIOJHUTE CIIEAYOINLYI0 KOMaHY:
S bin/whirr destroy-cluster --config hbase.properties

Destroying myhbasecluster cluster
Cluster myhbasecluster destroyed

OcTaHoOB IPOM3BOAUTCS AOBOJIBHO OBICTPO. 3aiiasa Ha KoHCOoAb AWS
(puc. 19), ybenurech, 4T0 9K3eMILISPBI IEHCTBUTENbHO OCTAHABJINBAIOT-
csl.

Eciiu Bo BpeMsI BBITIOJTHEHUST OTIEPALIUU YTO-TO TIOI/IET HE TaK, BBl BCET-
JIa CMO’KeTe OCTAHOBUTD KJIACTEP HEIIOCPEICTBEHHO Ha KOHCOIU AW S,

deHb 3: ntorn

CerogHss Mbl W3Y4YWId OTJWYHBIE OT obosoukn HBase cnocoOsr
MOJIKJTIOYEHYSI, B TOM YKCJIe IBOUYHBIN TpoToko. Thrift. Mbr pazpaborasu
KJIMEHTCKoe npuoxkenne Ha 6ase Thrift, a 3aTeM co3paiy U HACTPOUIIM
yIaseHHbiit kiaacrep B obmake Amazon EC2 ¢ momorpio Apache Whirr.,
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B nmomamnem samanum Bam npeacTonT O6'I:>€].II/IHI/IT]':> obe TEXHOJIOTHH,

peaM30BaB  3ampochl K ylajieHHOMY kiaactepy EC2 u3 JoKaabHO
3aIyIeHHOTO TpUJIoKeH s Ha 6ase Thrift.

| Elastic Beanstalk  S3 EC2 VPC (= Elastic JL€l (= RDS

SNS IAM

e ]
Reglon: I# Launch Instance [T3 showiHice || & Refresh |8 Help
= -

|5 USERstIGnE) 7 || vy ying: [All Instances + | [All Instance Types Al ]
> EC2 Dashboard Name  Instance AMI ID Root Device Type Status Security Grou
INSTANCES | | emply @ 292791 ami-aef607c7 ebs m.large ) shutting-down | jclouds#myhba
> Instances )| empty | i@l 4120279t | ami-aef607c7 | ebs milage @ terminated jelouds#myhba
> Spot Requests | O empty | {@lict2027a1 | ami-aefé07c? | ebs milarge @ terminated jelouds#myhba
> Reserved Instances

empty il 1cd2027a3 | ami-aefe07cT abs m1.large _) shutting-down  jclouds#myhba
]M:;is empty ﬂ i-b2927a5 ami-aef607c7 ebs mi.large ) shutting-down  jclouds#myhba
> s
> Bundle Tasks 3 empty ﬂ 92927a7 ami-aef607c7 ebs m1.large ) shutting-down  jclouds#myhba
ELASTIC BLOCK STORE 0 EC2 Instances selected
> Volumes Select an instance above

> Snapshots

Puc. 19. KoHconb Amazon EC2 — noka3aH xof OCTaHOBa
ak3emnnsapos HBase

Hdenb 3: gomawuHee 3agaHune

B ceropHsATIIHEM TOMATITHEM 33[aHUH OT BAC TIOTPEOYETCSI MOKITIOUNTD JIO-
KasibHOe TIpusiokenne Ha 6ase Thrift k ynanennomy kinacrepy HBase. st
ATOTO HYKHO OY/IET OTKPBITh HE3ANUIEHHBII KaHAJ JOCTYTA K KJIACTEPY
no nporokosy TCP. B npousBoacTBeHHON cpese Obliio Obl TIpaBUiIbHEE
cHavaJia co3/aTh 3alluIeH b kana s Thrift — Hanpumep, opranuso-
BaB BUPTyaJbHyI0 YacTHyIo ceTb (VPN) ¢ okoneunbimu Toukamu B EC2
1 B Hallleil OCHOBHOM ceTu. Onncanne HaCTPOIKY TaKO CeTH BBIXOIUT 32
PaMKHU 9TOM KHUTH; I0CTATOYHO CKA3aTh, YTO MBI HACTOSITETHhHO PEKOMEH-
ZIyeM 3aIuIiaTh Tpaguk, Korna aTo AUKTYETCS MHTEPECaMu Jiea.

3agaun

1. 3amycrus kaacrep EC2, otkpoiite SSH-ceatnc ¢ kakuM-HUOYIb
Y3JI0M, 3aITyCTUTE 0O0JIOUKY hbase U co3aliTe TaOJIUILY, CopepKa-
IIY0 XOTsI ObI OZIHO CEMEHCTBO CTOJIOIOB.

2. B rom ke SSH-ceance samycrute ciyx0y Thrift:

$ sudo /usr/local/hbase-0.90.3/bin/hbase-daemon.sh start thrift -b 0.0.0.0
3. Ha Be6-koHcomn Amazon EC2 orkpoiite mopt TCP 9090 B rpyn-

e 6esomacHocTh as cBoero kiaacrepa (Network & Security >
Security Groups > Inbound > Create a new rule).
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4. VismenuTe pazpaboTaHHOE HAMU KJIMEHTCKOE IPUIOKeHe Ha Hase
nporokosa Thrift, Tak uro6b1 oHO obpamanoch k ysny EC2, a He
K localhost. 3amycrute nmporpamMmy u yoeanTech, 4To 0OHa 0ToGpa-
JKaeT MPaBUIIbHYI0 MH(POPMAIIUIO O BHOBb CO3[IaHHON TabJiuire.

4.5. Pe3iome

HBase — 510 coueTanme IpocTOTH U CI0KHOCTH. CaMa MOZENb XPaHEHMUsT
JaHHBIX OTHOCHUTEJIbHO IIPOCTa, B CXeMy BCTPAaMBAIOTCA JINIb HEMHOTHE
OrpaHUYECHUA. OI[HaKO mpu I/ISy‘{eHI/II/I CHUCTEMBI OY€HDb MEIIMAET, 4YTO TEP-
MUHOJIOTHSI 3aMMCTBOBaHA M3 MUPa PEJSIUOHHBIX (a3 JaHHBIX (HAIPH-
Mep, 9TO OTHOCUTCS K clioBaM mabauya v cmonbey). IIpu mpoextuposa-
num cxembl HBase Bo riaBy yruia cTaBuTCS IIPOM3BOAUTEILHOCTD TabJIHIY
U CTOJAOLIOB.

CunbHbie cTopoHbl HBase

Cpenu ocobenHocreii HBase 0co60ro BHUMaHUSI 3acC/yKMBaeT apXu-
TEKTypa TOPU30HTAIBHOM MacIITaGUPyeMOCTH U BCTPOEHHbIE CPEACTBA
BEPCHOHUPOBAHUS U C:KaTH. /[JIsT HEKOTOPBIX 3a/1a4 BCTPOEHHOE BEPCH-
OHHMPOBaHME — YPE3BbIYANHO ToJie3Hast pyHkiust. Hanpumep, xpanenue
UCTOPUM BEPCUI CTPaHUI] BUKH-caiiTa HEOOXOAUMO JJIsi BHIPAOOTKH I10-
JUTUK U obcayskuBatnus. HBase mosBosisier He MpeAnpUHAMATh HUKAKUX
CTENMATbHBIX MeP JIJISI Peau3aluy UCTOPUU CTPAHUI[ — MbI MTOJIyYaeM
9T0 OECILIaTHO.

Ecsau roBoputh 0 pousBoautesbHoctd, To HBase nsnayanbno 3aiy-
MaHa JIJIsl MacIITabMpoBaHusl 110 TOPU3OHTAIM. Eciii 06beM BalMX JaH-
HBIX U3MepsieTcs rurabaiiTamu uan repadaittamu, To HBase — kak pas To,
gyto Hano. B HBase mmeroTcst MexaHu3Mbl yueTa KOHKPETHBIX CEPBEPHBIX
CTOEK; PETLTMKAIINS JaHHBIX MEXK/Y Y3JIaMU, YCTAHOBJIEHHBIMU B OJHOM
win B pasHbix croiikax ITO/I, obGecrieunBaet GbICTPYIO OTPAbOTKY OTKa30B
6€3 3aMETHOrO CHHMKEHUST (QYHKIIMOHATBHOCTH.

Coobmectso HBase Breuariger. B IRC-kanane'? uau B crmckax
pacchlIkn'® MOYTH BCEria eCTh KTO-TO, TOTOBBIM OTBETUTH Ha BOMPOC M
yKa3aTh Hy:XKHOe HanpapieHue. HBase ucrosb3yioT MHOTHE M3BECTHBIE
KOMIIAaHWH, HO OpraHi3aluu, Kotopast moaaeps:xusana 6s1 HBase Ha KoM-
MepyYecKoii ocHoBe, HeT. MHbiMu cioBaMy, Jioau u3 coobuiectsa HBase
JEJIAl0T 9TO UCKJIIOUYUTEIbHO U3 JII0OBU K IIPOEKTY 1 001eMy GJiary.

12 irc://irc.freenode.net/#hbase
13 http://hbase.apache.org/mail-lists.html
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Cnabbie ctopoHbl HBase

Xotst HBase mpoeKTHpOBaiach ¢ y4€TOM TOPU30HTAIBHOM MacIITabupy-
€MOCTH, CYIIeCTBYeT HIKHUN mopor urcia y3m0B. CoobrmectBo HBase
COIJIACHO B TOM, YTO JJISI HAAEKHOM paboThl HEOOXOAUMO He MeHee HATU
y3710B. [ToCKOJIBKY cHCTeMa TpeaHasHaueHa st 00paGoTKU GOJBIINX
MAacCCUBOB JIAHHBIX, a[IMUHUCTPUPOBATH €€ CPaBHUTEJNbHO TPYyAHO. /s
periienust HeGobix 3anad HBase Bpsi i TOAUTCS, a JOKyMEHTAIMY
JUIST HECTIETTMAJIMCTOB MPAKTUYECKU He CYIIECTBYET, UTO YCJIOXKHSIET U3y-
YeHue.

Kpowme toro, HBase oyt HUKOT/Ia HEe Pa3BePTHIBAETCS B UBOJISAIINN.
OHa YaCTb 9KOCHUCTEMBI MaCH_ITa6I/Ipy€MbIX KOMIIOHEHTOB, B YMNCJIO KOTO-
poix Bxoaut Hadoop (HesaBucumasi peanusanus kapkaca MapReduce,
BIepBBIe TpesiokenHoro Google), pacipenesnertas daiiyioBasi cucremMa
Hadoop (HDFS) u Zookeeper (cay:xba 6e3 rJIaBHOTO cepBepa, KOOP/Au-
HUPYIOTIas pabOTy y37I0B). Y 9TOI 9KOCHCTEMBI IMEIOTCST KAK TLTIOCHI, TaK
U MUHYCBI; OHA 0G€CIIeYNBAET BBICOKYIO CTAOMJIBHOCTD, HO BO3JIaraeT Ha
aJIMIHUCTPATOPA TPY3 OTBETCTBEHHOCTH 32 OOCITYKUBAHIE,

Curenyer ormeruthb, yTo HBase He mpenocraBiisseT HUKAKUX CPENCTB
COPTUPOBKY WJIN WHIIEKCUPOBAHUS, TTOMUMO KJfoueli cTpok. CTPoKH Xpa-
HATCS OTCOPTUPOBAHHBIMU IO KJTI0YaM, HO HA IO KAKOMY ZIPYTOMY TIOJTIO,
CKaskeM 10 MMEHU U 3HAYEHWIO CTOJOIA, COPTUPOBKA HE MPOU3BOAUTCSL.
IToaToMy JIst TIOMCKA CTPOKHU TIO JIDOOMY KPUTEPHIO, KDOME ee KJIHUa,
pUAeTcst MO0 CKAHUPOBATH BCIO TAOJUILY, JTUOO CTPOUTDH U COMTPOBOJK-
JlaTh COOCTBEHHBIN MH/ICKC.

OTCyTCTByeT TaKKe ITOHATHUE TUIla JTaHHbIX. 3Ha‘{eHI/IH BCeX II0JIEU B
HBase TpakTytoTCst Kak HEMHTEPIIPETHPyeMble MacCuBbI OaiiToB. Her Hu-
KaKOTO Pa3IMyuusi MeKIy IeJIbIM Y9HCJIOM, CTPOKon u gatoil. [Jns HBase
BCE 9TO TPOCTO GANTPHI, a UX WHTEPIIPETAIUsI BO3IAaraeTcsl Ha MPIJIOKe-
HUe.

HBase n reopema CAP

B repmunosiornn CAP HBase, 6esyciioBHo, otHocuTes k kiaaccy CP (cor-
JIacCOBaHHasl U yCTOWYMBAs K iorepe cBsisHocTn ). HBase naet crporue ra-
PaHTHH COTJIACOBAHHOCTU. ECJIN OJIMH KJIMEHT YCIIEITHO 3aITHCcal KAaKoe-TO
3HaY€HUE, TO BCE OCTAJIbHBIE KJIUEHTbI YBUAST €r0 TPU CJIEYIONIeM 3a-
npoce. HekoTtopbie Gasbl JaHHBIX, HalpuMep Riak, Mo3BOJIAIOT U3MEHSTH
napameTpsl CAP Ha ypoBHe otsenpHol ontepaniun. Ho Tosisko ve HBase.
[Ipu He cUITKOM CePbe3HON MOTepe CBSI3HOCTH, HAIIPUMEDP TP BBIXOJIE
u3 cTpos ojiHoro y3ia, HBase octanercst 10CTyITHOI — OTBETCTBEHHOCTh
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3a 06CITysKMBaHKE 3aPOCOB Oy/eT mepeaana ApyruM yaiaam. Ho B maro-
JIOTHYECKON CUTyalliy, HATPUMED, KOTZIa paBGoTOCITOCOOHOCTD COXPAHILI
Bcero oxu y3en, y HBase we 6yzer apyroro Bei6opa, Kak 0TKa3aTh B 06-
CJTY>KUBAHUU 3aIIPOCA.

O6cyxnenune cBoiictB CAP HECKOJBKO YCIO0KHSIETCs, €CJIU IPUHATH
BO BHHMaHHUE MEKKJIACTEPHYIO PEILTMKAINIO, KOTOPYIO MBI B 3TOH TJa-
Be HE pacCMaTpuBaIU. B TUNMUYHOW MHOTOKJIACTEPHOU KOHMUTYpaInn
KJIACTEPBI MOTYT OBITH TEPPUTOPHATIBHO PasHeceHbl. B TakoM cirydae st
J06OTO0 3aIAHHOTO CEMENCTBA CTOIOIOB 3aITMCh TPOU3BOUTCS TOJIBKO Ha
OJIFH KJIACTEP, & OCTAJIbHBIE TPOCTO TPENOCTABIISIOT AOCTYT K PEILIHIIH-
POBaHHBIM JAaHHBIM. TaKasi ccTeMa SIBJISIETCS] COZIACOBAHHOU 8 KOHEUHOM
cueme, IOCKOJIbKY PEILINIINPOBAHHbIE KJIACTEPHI BO3BPAIIAIOT ITOCIeIHEe
3Ha4YeHUe, 0 KOTOPOM 3HAIOT, & OHO MOJKET U HE COBIAJATh C MMOCJIETHIM
3HAYeHUEM, 3AIMCAaHHBIM Ha TJIABHOM KJIACTepe.

lMepen paccraBaHnem

HBase — oxHa U3 IepBBIX PACCMOTPEHHBIX HAaMM HEpEJsSIMOHHBIX 0a3
JaHHbBIX, U, KOHEYHO, He 000LLIOCH 6e3 CI0KHOCTeN. TepMIUHOMIOIHS MO-
JKeT M0Ka3aThCsl 0OMaHYMBO 3HAKOMOIA, 8 yCTaHOBKA M HACTPOIKa — 3aHsI-
THe He 1715 c1abbix 1yxoM. C Apyroil CTOPOHBL, HEKOTOPBIE BO3MOKHOCTH
HBase, B vacTHOCTH BepCHOHUPOBAHUE U CXKATUE, TIONCTUHE YHUKATHHBI
U MOTYT cejiath HBase BecbMa IIpuBIeKaTeIbHBIM BBIOOPOM ISl Pelle-
HUS HEKOTOPBIX 3a/1a4. Kpome Toro, HETH3sT HE OTMETUTH BO3MOXKHOCTh
TOPU30HTAIBHOTO MACIITAOMPOBAHUS HA Y3JIbI CO CTAHAAPTHBIM 060pYy10-
BanueM. B o6mem u nenom, HBase — kKak 1 rBO3JIENUCTOJIET — CEPbE3HBII
UHCTPYMEHT, TaK YTO CJEJUTE, YTOOBI He IIOPAHUTD MalbIbL.
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MongoDB — BO MHOIMX OTHOIIEHMSX MOKHO YIOZOOUTH IpodeccH-
OHAJIbHOI ajiekTpoapesn. IIpUrogHoCTh s TOM MM MHON paboThl 3a-
BUCUT B OCHOBHOM OT BBIGPAHHBIX KOMIIOHEHTOB (OT pasmepa cBepJia
10 noBaIbHON Hacagku). To ke MOKHO CKa3aTh U O JJOCTOMHCTBAX
MongoDB — rubxocTb, MOIIb, IIPOCTOTA HCIIOJIb30BAHUS M IIPUMEHH-
MOCTb JIJII CAMBIX Pa3HbIX 337a4, GOJIBIIUX U MajbiX. XOTs M306peTeHa
OHa Ky/Ia TI03Ke MOJIOTKA, HO TIOCTETIEHHO CTAHOBUTCS UHCTPYMEHTOM, K
KOTOPOMY pyKa pabouero TSHETCs BCE valle.

ITepsas nmy6smunas Bepcust MongoDB 6bi1a Boinyinena B 2009 rozy,
a rernepb 9TO Bocxoxsmias 38e3na B Mupe NoSQL. Cucrema 3ajymbiBa-
Jlach Kak Maciirabupyemast 6aza IaHHbIX — HazBaHue Mongo NpoUCXOUT
or cnosa <humongous», nosyuusiierocs oobeputnennem «huge» (rura-
HTCKUI) U «monstrousy» (4yZI0BUIIHBIN ), 2 B KAYECTBE OCHOBHBIX [TPOEKT-
HBIX 11€JI€il OBLIN TOCTABJIEHBI BBICOKAS! TIPOM3BOAUTENLHOCTD U TPOCTOTA
MOCTYTIA K JAHHBIM. ITO IOKYMEHTHAast 6a3a JaHHbIX, KOTOPast MO3BOJISET
He TOJIbKO XPaHWTb, HO U OIPAIllMBaTh BJIOXCHHBIE TaHHbBIE, TPEIAbIB-
JIsis TIPOU3BOJIbHBIE 3a1ipochl. Cxema 6a3bl JAHHBIX HE HAaBSI3bIBAeTCs (B
stoM MongoDB noxosxka Ha Riak, Ho orsmmyaercs or Postgres), moaromy
OJIMH IOKYMEHT MOXKET COZIep:KaTh I0JIS WU TUIIbI, OTCYTCTBYIOIINE BO
BCEX OCTAJIBHBIX JIOKyMeHTax Kojuiekiuu. Ho He jpymaiite, 4To THOKOCTD
MongoDB npespaiiaer ee B urpyky. Ity 6asy gaHHbIX UCIIOIb3YIOT Ta-
K€ TUTaHTCKUe caiiThl, Kak Foursquare u bit.ly, a B EBponelickom 1ienTpe
anepubix uccaenoBanuii (IIEPH) ona npumensercs njst xpanenust an-
HBIX, HOCTYHAIONMX ¢ GOJIBIIOTO aZPOHHOTO KOJLTaiifepa.

5.1. MoHcTp

Mongo cyacTauBo codetaeT B cebGe MOIIHBIE CPEACTBA 3aMPOCOB, Xa-
paKTepHbIe IS PEJISIIIMOHHBIX (a3 JMaHHbIX, U PACIPEAENCHHYI0 apXu-
TEKTYDY, CBOWCTBEHHYIO TakuM XpaHuaumiaMm, kKak Riak wmiam HBase.
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Ocuosarenp npoekra [Jyaiit Meppumasn (Dwight Merriman) rosopur,
uyro MongoDB — 510 Ta 6asa faHHbIX, ¢ KOTOPOIi OH X0TeJ1 Ob1 paboTaTh B
kommanuu DoubleClick, rae 3aHrMMa J0JKHOCT TEXHUYECKOTO AUPEK-
TOPA ¥ OTBEYAJ 32 TOCTPOEHUE KPYTHOMACIITAOHOTO X PAHUJIHIIA TAHHBIX,
KOTOPOE TeM He MeHee MOTJIO GBI OTBEYaTh Ha MTPOU3BOJIBHBIE 3ATTPOCHI.
Mongo — xpaaunmuiie JSON-m1okyMeHTOB (XOTsI, CTPOTO TOBOPSI, JaH-
Hble XpaHusaTcs B iBonuyHoM BapuanTe JSON, kotopsiii HazsiBaeTcss BSON).
JoxymenT Mongo MOKHO YyIOAOGUTD CTPOKE PEATIMOHHOMN TabauIb! 6e3
CXEMBI, B KOTOPOH IOMYyCKAeTCs MPOU3BOJbHAS TIYOUHA BIOKEHHOCTH
s3Havenuii. Puc. 20 momoxkeT moHsATH, Kak BHITJISIAUT JSON-TO0KyMEHT.

> printjson( db.towns._findOne({"_id" : Objectld("4d0b6da3bb30773266f39fea")}) )

"coun Konnexums

ba3a flaHHbIX

"$id" : Objectld("4d0e6074deb8
}

"famous_for" : [

"beer",

"food"

Npentndhkarop

1 JloKymeHT

"last_census" : "Thu Sep 20 2007 00:00:00 GMT-0700 (PDT)",

"mayor" : {
"name" : "Sam Adams",
"oarty" : "D"

1

"name" : "Portland",
"population" : 582000,
"state" : "OR"

Puc. 20. JokymeHT Mongo, npeacTtaBneHHsbili B popmate JSON

Mongo — OTJIMYHBIA BHIOOP I PACTYLIEro Kaacca BeO-IIPOEKTOB, B
KOTOPBIX HEOOX0AMMO paboTaTh ¢ GOJBHIMMHM MAaCCUBAMH JAaHHBIX, HO
GIO/IKET CJAMIIKOM MaJl JIJIsi IPUOOPETEHUsT OPOTOCTOSIIETO 060pyI0Ba-
HUs. Biaronapst oTCyTCTBUIO CTPYKTYPUPOBAHHON cxeMbl, Mongo MoskeT
PaCTH U U3MEHSITHCSI BMECTE C MOJIEJbIO NaHHBbIX. Ecyin Bbl paboraere B
HeJIaBHO 06Pa30BaHHON KOMITAHUY, KOTOPas JieJieeT IPaHINO3HBIE TIJIAHBI
WJIN y5Ke HAKOIUJIA CTOJIBKO IAHHBIX, YTO BO3HUKJIA TIOTPEGHOCTD B TOPH-
30HTAJIBHOM MacIITabUpOBaHuH, TO mpucMoTpurech K MongoDB.
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5.2. AeHb 1: onepauun CRUD
M BJIOXKEHHOCTb

CeroHaIHU JIeHb MbI TIOCBITUM HeKOTOPbIM onepanusim CRUD wu 3a-
BEPIIUM BBITTOJHEHHEM 3aIIPOCOB K BJIOKEHHBIM JaHHBIM. Kak 06bIIHO,
MIard YCTAHOBKU MbI OIIyCTHM, HO ¢ caiita Mongo! Bbl MOXeTe cKadarb
roToBolil guctpubyTuB st cBoeit OC ¥ HAlTH WHCTPYKIME 1O cOOPKE
u3 ucxogHoro koga. Ecim B paboraere ¢ OS X, peKoMeHIyeM MIPous3-
BOJINThH YCTAHOBKY C MOMOIIBIO mporpammbl Homebrew (brew install
mongodb). A mosib3oBaresin Debian/Ubuntu Linux MoryT ckayath maker
1ist apt-get, cobpanHbIii camoit kommanueir Mongodb.org.

FoBOpUT DpUK: OrNgAbIBasiCb MO CTOPOHaM

9 nocmatpuBan B pasHble CTOPOHbI B MOMCKaX AOKYMEHTHOIO XpaHUnuLa aaH-
HbIX, HA KOTOPOE MOr 6bl Nnepexsito4YnTbCAa B CBOEM KOAE. Nmes onbIT paﬁOTbI C
pensumoHHbiMu CYB/, g cyen, 4To nepenTt Ha Mongo ¢ ee NOAAEPXKON Npo-
M3BOJIbHbIX 3aMPOCOB OyAeT npole BCero. A BO3MOXHOCTb FOPM30HTaNbHOIO
MacluTabupoBaHMsa oTBeYasa MOMM Me4dTaM O NpoekTe maclutaba Be6. Ho paxe
€eC11 OTBJ1IEe4bCA OT TEXHUHECKUX ,u,eTane|7|, 9 4yBCTBOBAJ1 OBEpPME K KOMaHae pas-
paboTtumkoB. OHM C FOTOBHOCTLIO MpU3HaBaau, 4To Mongo He uaeanbHa, HO UX
nyaHbl (KOTOPbIX OHW, B OOLLEM-TO, MPUAEPXNBAIMCh) OCHOBBLIBANIMCH HA pPeasib-
HbIX MPYMepax NMHPPACTPYKTYPbl B BED, @ HE HA NOVIININYECKUX PACCYXAEHUSX O
MacLUTabupyeMocTu 1 pennukaumn. Takas nparmatTmieckas CocpegoTo4eHHOCTb
Ha ynobcTBe paboThbl C CUCTEMOM CTAHOBUTCSA O4E€BUOHOM Cpasy, Kak TONbKO Ha-
YnHaelb ncnosb3osatb MongoDB. B cuny 3BOAOLMOHHOIO Xapakrepa pasBnuTtuns
B Mongo ecTb HECKO/bKO CMOCOOO0B BbIMOHUTL JIOOYI0 MOCTABIEHHYIO 3a4a4y.

Bo usb6eskanue onedarok Mongo Tpebyer, 4ToObI BbI 3apaHee CO3/aJI1
KaTaJIor, T/ie cepBep mongod OyzieT XpaHuTh gaHHbie. OOBIYHO BHIGUPAIOT
KaTajor /data/db. YOeQuTech, 4TO I10JAb30BaTe/lb, OT MMEHU KOTOPOro
paboTaer cepBep, MMeeT TIPABO YTEHUS W 3alUCH B 9TOT KaTasor. Ecim
caysx6a Mongo eliie He 3alyIeHa, 5T0 MOKHO CIEJIATh, BBITTOJHIUB KOMaH-
Iy mongod.

Mopaboraem c KOMaH4HON CTPOKOM

LIT06I>I CO3/1aTh HOBY1O 633y TTAHHBIX book, BBITTOJIHUTE B OKHE TEpMHUHaJIa
MOKAa3aHHYT0 HIKe KoMaHy. OHa 3armycKaeT MHTePaKTUBHBIN HHTepdeiic,
yCTPOEHHBIH 110 06pasiyy MySQL.

S mongo book

1 http://www.mongodb.org/downloads
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Jlnsa Havama HabGepute cjioBO help. Ceifuac Tekylueil siBiasieTcs 6asa
MaHHBIX book, HO KOMaH/Ia show dbs TIOKAXKeT Apyrue 6a3bl, a KOMaHIa
use MO3BOJIUT CMEHUTH TEKYIYIO 6a3y.

Jlst cosmanust Kouiekuuu (aHajior cezmenma B TepMuHosiorny Riak)
B MoNgo 0CTaTOuHO TIPOCTO T06ABUTH B Hee TIEPBYIO 3amuch. ITockobKy
B Mongo Het cxeM, TO 3apaHee HUYero olpezessaTh He Haj0. Bouee Toro,
naxke cama 6asa MAHHBIX book (DUBNYECKU HE CYIIECTBYET, TOKA MBI HE
n06aBUM B Hee mepBbIil fokyMeHT. CleayIomuil Ko/ CO3/aeT KOJIEKITHIO
towns U BCTaBJISIET B Hee laHHbIe:
> db.towns.insert ({

name: “New York”,

population: 22200000,
last_census: ISODate(”2009-07-31"),

famous_for: [ “statue of liberty”, “food” 1,
mayor : {

name : “Michael Bloomberg”,

party : “I1”

}
})

Bore Mbl ymioMuHa/u, 4TO AOKYMEHTHI XpaHsaTtcs: B (popmare JSON
(tounee, BSON), moaromy B TakoMm (opmare Mbl ux u jgo6asisseM. Ou-
rypHble CKOOKH {...} 0603HaUa0T 0OBEKT (AHAJIOT ACCOIMATUBHOTO Mac-
CHBa WJIN XeI-TabJuIbl), COMEPIKAIMI KIIOUN U 3HAUEHUS, a KBaJpaT-
Hble CKOOKH [...] — JMHEHHbI MaccuB. 3HAYEHUST MOTYT OBITh BJIOJKEH-
HBIMH, TTPUYEM TIyOWHA BJIOKEHHOCTH He orpaHuveHa. Komawma show
collections MO3BOJUT YOEAUTHCS, YTO KOJJIEKIUS JAEHCTBUTEIBHO CY-
IEeCTBYeT.
> show collections

system. indexes
towns

KOHHCKHHHtownsCOSHaHaHaMH,aKOﬂﬂeKHHHsystem.indexescy-
1IeCTBYET BCer/aa. HpOCMOTpeTb COZIEPKUMOE KOJLJICKIIUH II03BOJIAECT KO-
MaHza find (). I[JIH y[[O6CTBa YTEHUA MbI OT(bopMaTI/IpOBaJH/I BBIBO/I, I1OC-
KOﬂbeO6bFHﬂ)BHBOHHTCHCHHOHHHMICTPOK&
> db.towns.find ()

{
“_id” : ObjectId(“4d0ad975bb30773266£39fe3"),

“name” : “New York”,

“population”: 22200000,

“last_census”: “Fri Jul 31 2009 00:00:00 GMT-0700 (PDT)",
“famous_for” : [ “statue of liberty”, “food” ],

“mayor” : { “name” : “Michael Bloomberg”, *“party” : “I" }
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B ornmame ot pessimonneix CY B/, Mongo He ojiiep:xuBaeT coejiu-
HeHUs Ha cTopoHe cepBepa. OH BI30B JavaScript-pyHKIINN U3BIEKAeT
IDOKYMEHT # BCE BJIO)KEHHBIE B HETO JAHHBIE.

BoamoskHO, BBI 0OpaTiin BHUMaHKE Ha J06aBIEHHOE CHCTEMO TI0JIe
_id Tuma ObjectId. ITO GIM3KUI aHAJIOT KJIIOYEBOTO CJIOBA SERTAL, KO-
topoe B PostgreSQL cary:kuT 1711 aBTOMAaTUYECKOTO MHKPEMEHTA YNCJII0-
Boro nepsuyHoro kiawoua. O6bekT ObjectId Beerga sanumaer 12 Gaii-
TOB M COCTOUT M3 BPEMEHHOI METKHU, WIEHTU(MUKATOPA KJINEHTCKOI
MaIllUHbI, UAEHTH(DUKATOPA KJIMEHTCKOTO mporecca W 3-GaiiToBOro
HHKPEMEHTHPYeMOoTo cuerTdnka. CTpyKTypa aToro o6beKTa MmokKasaHa Ha
puc. 21.

( 3
4dJoaldol7sJob[30]77]32]66] 3 fof [e3
0123456 789 10 11

| tme | mid | pid | inc

Puc. 21. CtpykTtypa Objectld

VY 37Ol cXeMbl aBTOMAaTUYECKON HyMepalluu eCTb OJIHO HECOMHEHHOe
JIOCTOMHCTBO: JIIOOH TIpolece Ha JT000i MAIITIHE caM OTBEeYaeT 3a reHe-
paiuio uAeHTUPUKATOPOB, He BCTYyIad B KOHMJIUKT € JPYTUMU 9K3EMII-
JIIpaMu mongod. ITO IPOEKTHOE pellieHne — IPSIMOM HaMeK Ha pacipejie-
JIEHHYIO TIPUPOJLY.

JavaScript

Ponmubim a3sikom Mongo sBiigercst JavaScript, KOTOpbIN IPUMEHSIETCS
u B cioxHbIx MapReduce-3anpocax, U st IIPOCTEHIIErO OJTyYEHHsT
CIIPaBKU:

> db.help()
> db.towns.help()

ITH KOMaHZbI BBIBOAAT CIUCOK JOCTYIHBIX JJIS JAHHOTO OObeKTa
dyHKIMA. db 1pegcTaBiasger coboil JavaScript-o6beKT, KOTOPBII copep-
JKUT MHOOPMAIUIO O TeKyIell 6a3e maHHbIX. db.x — JavaScript-o6beKT,
HPEACTABJILIONINI KOJJIEKIUIO ¢ UMeHeM x. CaMu KoMaH/[bl — 00bIYHbIE
JavaScript-pyukiun.
> typeof db
object

> typeof db.towns
object
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> typeof db.towns.insert
function

Yro6bl 03HAKOMUTHCS C MCXOAHBIM KOJAOM (DYHKI[MM, BBI3OBHUTE €€
6e3 mapameTpoB 1 6e3 ckobok (aTo Gosbiie oxoauT Ha Python, uem Ha
Ruby).

db.towns.insert
function (obj, _allow_dot) {
if (lobj) {
throw “no object passed to insert!”;
}
if (!_allow_dot) {
this._validateForStorage (obj) ;
}
if (typeof obj._id == “undefined”) {
var tmp = obj;
obj = {_id:new ObjectId};
for (var key in tmp) {
obj[key] = tmplkey];

}
this._mongo.insert (this._fullName, obj);
this._lastID = obj._id;

JlaBaiite 106aBUM ellle HECKOJIBKO JOKYMEHTOB B KOJUIEKIIUIO towns,
JLJISI YEro HaruineM coOCTBeHHYI0 JavaScript-pyHKIuo.

mongo/insert_city.js

function insertCity(
name, population, last_census,
famous_for, mayor_info
) £
db.towns.insert ({
name:name,
population:population,
last_census: ISODate(last_census),
famous_for:famous_for,
mayor : mayor_info
Il
}

Mosxkete IIPOCTO CKOIIMPOBATb 9TOT KO/ B O6OJIO‘~IKy7 a 3aTEM BbI3BaTb
€ro.

insertCity (“Punxsutawney”, 6200, ‘2008-31-01",
[“phil the groundhog”], { name : “Jim Wehrle” }
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insertCity (“Portland”, 582000, ‘2007-20-09’,
[“beer”, “food”], { name : “Sam Adams”, party : “D" }

TeHepb B KOJJIEKIIUN towns JOJIKHO OBITh TPH TOPO/ia, B YEM MOKHO
HEH«)Y6€HHTBCH,BHBBaB(byHKHHK)db.towns.ﬁnd(),KaKIlpaHbHHi

Yrenne: npogomxkaem nsyyarr Mongo

Panee MblI BbI3bIBaJIM (DYHKIUIO find () €3 ITapaMeTpoB, YTOOBI [OJIYUUTh
BCe ﬂOKyMEHTbL,HHH IosIy4eHusT KOHKPETHOI0 JOKYMEHTaA JTOCTATOYHO
3a/1aTb cBOICTBO _id. [lockosbky id mmeet Tuil ObjectId, TO 171 Hop-
MyJIMPOBaHMUsI 3aIIpoca HeoOX0AUMO IIPeodPa30BaTh CTPOKY K 9TOMY THILY,
06epHyB ee (pyHKIMEN ObjectId (str).
db.towns.find({ “_id” : ObjectId(“4d0adalfbb30773266f39fed”) })
{

“_id” : ObjectId(”4d0adalfbb30773266f39fed"),

“name” : “Punxsutawney”,

“population” : 6200,

“last_census” : “Thu Jan 31 2008 00:00:00 GMT-0800 (PST)”,

“famous_for” : [ “phil the groundhog” 1,

“mayor” : { “name” : “Jim Wehrle” }

ODyHKIMs find () TPUHUMAET U €Ille OJMH TTapaMeTp: 0ObEKT, M03BO-
JISIONIHI YKa3aTh, KAKKE I0JIsT U3BJIeKaTh u3 6asbl. Ecsin Bac mHTEpECY-
eT TOJIbKO Has3BaHue ropoja (v ero id), mepenaiite 0ObEKT, B KOTOPOM
CBOMCTBO name IPUHUMAET 3HAUeHUE 1 (MJIU true).
db.towns. find({ _id : ObjectId(#4d0adalfbb30773266£39fe4”) }, { name : 1 J)
{

“_id” : ObjectId(”4d0adalfbb30773266£39fed”),
“name” : “Punxsutawney”

YT06bI U3BJIEYDb BCE MOJIsL, KPOMe name, 3ajiaiiTe CBOWCTBO name paB-
HBIM 0 (M1 false, WM null).
db.towns.find({ _id : ObjectId(”4d0adalfbb30773266£39fed”) }, { name : 0 })

{
“_id” : ObjectId(“4d0adalfbb30773266£39fed”),

“population” : 6200,
“last_census” : “Thu Jan 31 2008 00:00:00 GMT-0800 (PST)”,
“famous_for” : [ “phil the groundhog” ]

Kax u PostgreSQL, Mongo 1mo3BoJisieT peabsBIsiTh TPON3BOTbHBIE
3aIPOCHI 110 3HAYEHUSM IT0JIeH, INana3oHaM WJIN ¢ HeCKOJTBKIMY KpUTe-
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pusiMu. YToObI HAliTH BCe rOpoJia, HasBaHUA KOTOPBIX HAUMHAIOTCS ¢ OYK-
BBI P, a unciaeHHocTh HacesieHus MeHblie 10 000, MOKHO BOCIIOIb30BaTh-
cs1 coBMecTUMBIM ¢ Perl cunTakcucom perysisipabix Boipaskennii (PCRE)?
1 OTTepaTOpPOM JMATIa30Ha.
db.towns.find(

{ name : /"P/, population : { $1t : 10000 } 1},

{ name : 1, population : 1 }

) {

“name” : “Punxsutawney”, “population” : 6200 }

YcnoBuble otepatopsl B Mongo 3anmmchIBaioTes B Buzie field : { $op :
value },T/ie $op — Olepallys, HanpuMep $ne (He paBHO). XOTeJI0Ch Obl,
4TOGBI CHHTAKCUC OBLIT TIOKOPOYE, CKaskeM field < value. Ho 210 KoM Ha
JavaScript, a He mpeaMeTHO-OPUEHTUPOBAHHBII SI3BIK 3AIIPOCOB, IIOITOMY
3aIpPOCHI TOJIKHBI TIOMYMHATHCS CUHTAKCHMYECKUM MpaBuiiaM JavaScript
(HUKe MBI YBUZIUM, YTO B HEKOTOPBIX CAYYASIX KPATKUI CHHTAKCUC BCE JKe
JIOILyCTUM, HO ITOKa He OyaeM 06 5ToM).

Ho ectp u Xopolie HOBOCTU: MOCKOJBKY SI3bIK 3aIIPOCOB — 3TO
JavaScript, To onepanuu MOXHO KOHCTPYHPOBATh, Kak 00beKThl. Hike
KOHCTPYHMPYETCS yCJIOBUE Ha urcaeHHOCTh Hacesenus: ot 10 000 no mu-
JINOHA YeJIOBEK.

var population_range = {}
population_range[‘$1t’] = 1000000
population_range[‘$Sgt’] = 10000
db.towns.find(

{ name : /"P/, population : population_range },

{ name: 1 }

)
{ #_id” : ObjectId(“4d0ada87bb30773266f39fe5”), “name” : “Portland” }

Bo3MOHBI He TOJBKO YKCJIOBBIE AMANIA30HbI, HO U MAIla30HbI JaT.
Haiinem Bce ropojia, B KOTOPBIX JlaTa [TOCJEAHEr0 IIPOBE/ICHUS TIepelch
(last_census) menbiie wiu pasHa 31 susapst 2008:
db.towns.find(

{ last_census : { $lte : ISODate(’2008-31-01") } 1},

{ _id : 0, name: 1 }

)

{ “name” : “Punxsutawney” }
{ “name” : “Portland” }

O6paTuTe BHUMaHWE, YTO MBI TIOJABUIN BKJIIOYEHNE TOJsST _id B pe-
3yJIBTaT, SBHO TIPICBONUB COOTBETCTBYIONIEMY CBOMCTBY 3HAaUeHMeE 0.

2 http://www.pcre.org/
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KonHem rnyb6>ke

Mongo 060skaeT BIOKEeHHbIE MACCHBBI. B 3ammpoce MOKHO 3a/1aBaTh CPaB-
HEHVEe ¢ KOHKPETHBIM 3HAYEHUEM. ..

db.towns.find(

{ famous_for : ‘food’ },

{ _id : 0, name : 1, famous_for : 1 }
)
{ “name” : “New York”, “famous_for” : [ “statue of liberty”, “food” ] }
{ “name” : “Portland”, “famous_for” : [ “beer”, “food” ] }

".HHIICpaBHeHHe(ZHOHCTpOKOﬁ".

db.towns.find(
{ famous_for : /statue/ },
{ _id : 0, name : 1, famous_for : 1 }

)
{ “name” : “New York”, “famous_for” : [ “statue of liberty”, “food” ] }

...IJTN COBTafieHne KaKI0TO M3 HECKOJIbKUX 3HAUYEHU]. .

db.towns.find(
{ famous_for : { $all : [‘food’, ‘beer’] } 1},
{ _id : 0, name:1, famous_for:1 }

)
{ “name” : “Portland”, “famous_for” : [ “beer”, “food” ] }

...MJIN HECOBITaZleHE HU C O/THUM U3 YKAa3aHHbIX 3HAYEHUI:

db.towns.find(
{ famous_for : { $nin : [‘food’, ‘beer’] } 1},
{ _id : 0, name : 1, famous_for : 1 }

)

{ “name” : “Punxsutawney”, “famous_for” : [ “phil the groundhog” ] }

Ho ucrunnasa MOIIlb MOHgO 3aKJ/II0Y9a€TCA B BOSMOKHOCTD 3arJIsIHYTh
BHYTDb JOKYMEHTAa U BEPHYTh PE3YJIBTAThl IOUCKA IJIYOOKO BJIOMKEHHBIX
IMOJ/IOKYMEHTOB. I‘ITO6I)I OITPOCUTDH TIOJAJIOKYMEHT, MM:A I10JIA J1O0JIZKHO
6I)ITb CTpOKOfI, B KOTOpOﬁ YPOBHU BJIOJKEHHOCTH pPa3/€JIEHbl TOYKaMU.
HaHpI/IMep, BOT KaK MOXKHO HailTu ropo/a, BO TIJlaB€ KOTOPBIX CTOAT
HE3aBUCHUMbIE MIDBI...
db.towns. find(

{ 'mayor.party’ : ‘I’ },

{ _id : 0, name : 1, mayor : 1 }

)

{
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“name” : “New York”,

“mayor” : {
“name” : “Michael Bloomberg”,
“party” : “I”

}
}

... WK GecriapTUiiHbIe MAPBL:

db.towns.find(
{ 'mayor.party’ : { S$Sexists : false } },
{ _id : 0, name : 1, mayor : 1 }

{ *“name” : “Punxsutawney”, “mayor” : { “name” : “Jim Wehrle” } }

ITokasanHble BbIIIE 3allPOChI TOAATCA, KOT/la HYKHO HaWTH JIOKYMEH-
ThI C OJIHUM Y/JIOBJIETBOPAIOIUM KPUTEPUIO ITOJIEM. Ho uto ecnn Tpe6yeT-
Cs1 CpaBHHUBATb HECKOJIBKO roJieit HOI[I[OKYMGHTB.?

Onepatop elemMatch

3aBepHIM Halll 9KCKYPC 3HAKOMCTBOM C OIIEPATOPOM S$SelemMatch.
Cozmaum elife OHY KOJUIEKIUIO, B KOTOPOi OyneM XpaHuTh cTpadbl. Ha
3TOT pa3 MEPEOIPENESUM TI0JIE€ _1d, 3a/IaB CTPOKY IO CBOEMY BBIOODY:

db.countries.insert ({

_id : "us”,
name : “United States”,
exports : {
foods : [
{ name : “bacon”, tasty : true },
{ name : “burgers” }

]
}
}
db.countries.insert ({

_id : *“ca",
name : “Canada”,
exports : {
foods : [
{ name : “bacon”, tasty : false },
{ name : “syrup”, tasty : true }

]
}
}
db.countries.insert ({
_id : omxr,
name : “Mexico”,
exports : {
foods : [{
name : “salsa”,
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tasty : true,
condiment : true
}
}
}

YTo6bI IPOBEPHTH, CKOIBKO CTPAH OBLIO T0OABIEHO, MBI MOKEM BOC-
TT0JIb30BAThCS QYHKINEH count, KOTOPast T0JIKHA BEPHYTB 3.

> print ( db.countries.count () )
3

JlaBaiiTe MOWIEM CTPaHy, KOTOPas KCIIOPTUPYET He MPOCTO GEKOH, a
erycubil (tasty) GexoH.
db.countries. find(

{ ’exports.foods.name’ : ‘bacon’, ‘exports.foods.tasty’ : true },
{ _id : 0, name : 1 }

{ “name” : “United States” }
{ “name” : “Canada” }

Ho aro #e To, uto Mbi xoTesn. Mongo Bephy.ia Kanany (Canada), o-
TOMY 4TO OTTY/Ia SKCIOPTUPYETCst OEKOH U BKYCHBIN cuporn (syrup). Ha
BBIPYUKY IIPUXOJUT onepaTop $elemMatch. OH 03HAYAET, UTO TOKYMEHT
(UM BJIOXKEHHBIN TIOAOKYMEHT) CYUTAETCS IOJXO/SIIUM, €CJIU yI0B-
JIETBOPSIET BCEM KPUTEPHSIM.

db.countries.find(
{
‘exports.foods’ : {
SelemMatch : {
name : ‘bacon’,
tasty : true

}

Y,
{ _id : 0, name : 1 }

{ “name” : “United States” }

B ormeparope $elemMatch J0OMyCKAlOTCS U OOJIee CJIOKHbIE YCIOBUSI.
Tak, MOXHO HaWTH BCe CTPAHBI, KOTOPBIE HKCIOPTUPYIOT BKYCHYIO €I,
MPUTIPABIECHHYTO K TOMY sKe crieriusiMu (condiment):
db.countries.find(

{

‘exports.foods’ : {
SelemMatch : {
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tasty : true,
condiment : { S$exists : true }

}
I»
{ _id : 0, name : 1 }
)

{ “name” : “Mexico” }

Mexkcuka — Kak Pa3 TO, YTO MbI XOTEJIN.

ByneBckue onepauuun

[lo cux 1op BO BceX KPUTEPUSX HEABHO I0J[Pa3yMeBaJIach CBA3KA U.
Ecuin 3anpocuts crpany ¢ HazBanueM United States v npeHTI(GUKATOPOM
_id, paBHBIM mx, TO Mongo HUYero He HANIET.
db.countries. find(

{ _id : "mx”, name : “United States” },
{ _1d : 1 }

O/HAaKO MOKUCK TOTO UU IPYTOTO — € TIOMOIIBIO ollepaTopa $or — Bep-
HET /IBa pe3yJbraTa. ITOT OlEPaTOp 3aUCBIBACTCS B NPePUKCHOU HOMA-
yuu: OR A B.

db.countries.find(

{

Sor : [
{ _id : "mx" },
{ name : “United States” }
]
Y,
{ _id:1 }
)
{ »_id” : "us” }
{ »_id” : "mx" }

CymecTByeT ellfe MHOTO APYTHX OIEPaTOPOB, PACCMOTPETD 37I€Ch UX
BCe MBI He CMO>KeM, HO HaJIeeMCsl, UTO BbI IIOYYBCTBOBAJIN BHIPA3UTEJBHYIO
MOIIIb MexaHu3Ma 3arpocoB B MongoDB. Huke npuBoauTCSst HETTOTHBIH,
HO JIOCTATOYHO TIPEICTaBUTEIbHBIN IIepedeHb OTIepaTOPOB.

KomaHnpa OnucaHue

CooTBETCTBME CTPOKM PErYASIPHOMY BbIPaXEHMUIO, COB-
$regex MeCTMMOMY € cnHTakcucom PCRE (MOXHO Takxe nc-
NoJsib30BaTb OrPaHNYNTENM //, Kak OblNIO NOKa3aHO BhILLE)
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Komanpa OnucaHune

$ne He paBHO

$1t MeHbLue

Slte MeHbLue nnn paBHo

Sgt Bonbwe

Sgte Bonblie nnn paBHo

Sexists MpoBepseT cyLecTBOBaHME Nong

$all CoOTBETCTBME BCEM 3NIEMEHTAM MaccuBa

$in CooTBeTcTBUE XOTS Obl OAHOMY 3NIEMEHTY MaccuBa
$nin HecooTBeTCTBME HM OAHOMY 37IEMEHTY Maccuea
SelemMatch  CoOOTBETCTBME BCEX NONEN BIOXEHHOIO JOKYMEHTa
Sor nnun

Snor He nnn

Ssize CooTBeETCTBME pPa3mMepy MaccuBa

Smod [eneHuve no moaynio

Stype CoOTBETCTBUE, EC/M MOJIE UMEET YKa3aHHbIN TUM
Snot OTpuruaHne

Bce onepaTopbt onucansl B 0HIaHOBOM JokyMenTanuu 1o MongoD B,
a TaKKe B IIMaprajke, olyOJIMKOBaHHOW Ha caiite Mongo. Mer elie Bep-
HeMCH K 3allpocaM 3aBTpa U 110CJ1e3aBTpa.

O6HOB/IE€HUe

Y nac npo6srema. Hazsanus Hpio-IMopk u TTaHKcaTOHM 10CTATOYHO YHNU-
KaJIbHBI, HO KaK ObITh ¢ [Topaenmom? Kakoil umeercs B BUiy — B IITaTe
Operon wnu B mrate Man (uwim B Texace, wim emie rae-uuOyap)? Mame-
HUM KOJUIEKIMIO towns, 100aBUB IITATHIL.

(DyHKHHH update (criteria, operation) NIpHUHUMAET JBa 00s13a-
TesIbHBIX Hapamerpa. Ilepsblit — kpurepuii otbopa — Tako Ke, Kak s
dyHKIMY find () . Bropoii — 1160 00beKT, 1011 KOTOPOTO 3aMEHSIFOT MOJIS
0TOOPaHHBIX JOKYMEHTOB, Jiii00 MoauduKaTop. B 1aHHOM ciydae Mozau-
(pukaTop $set 3ammchiBaer B noJie state cTpoky OR.
db.towns.update (

{ _id : ObjectId(“4d0ada87bb30773266f39fe5") 1},

{ S$set { ”"state” “OR” } }
)
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MokeT BOZHMKHYTH BOIPOC, 3a4eM BOOOIIE Hy;KHA OIepanus Sset.
Mongo He paboTaeT B TepMUHAX ATPHOYTOB; Ha BHYTPEHHEM YPOBHE MeeT-
CsI JIIIH HESTBHOE TIPEZICTaBJIeH e 06 aTprOyTax Jist e/l OMTUMU3AIINHL.
Opnako B unTepdeiice Mongo HUKaKue ampubymo. He YIOMUHAIOTCS, €CTh
TOJIBKO dokymenmul. Bpsiz i BbI KOTIa-HUOY/Ib 3aXOTUTE BBITOJIHUTH He-
4TO B TAKOM pojie (0bparuTe BHUMaHUe Ha OTCYTCTBHE OTlepaTopa $set):
db.towns.update (

{ _id : ObjectId(”4d0ada87bb30773266£39fe5”) },

{ state : “OR” }
)

B aTOM cayyae 6ech MOAXOAAIUI TOKYMEHT ObLT ObI 3aMEHEH IIepe-
JIAHHBIM BaM¥ JIOKYyMeHTOM ({ state : “OR” }). Pa3 B He ykazanu
KOMaH[Iy, Hampumep $set, Mongo cyuTaeT, 4TO BBl IPOCTO XOTUTE
IEJTUKOM 3aMEHUTH JIOKyMEHT. By/1bTe 0CTOPOKHBI.

Yro0bl POBEPUTH, OBLIO JII OOHOBJIEHHE YCIIEIIHBIM, Mbl MOKEM
MOMCKaTh JOKyMeHT (oOpaThTe BHUMaHWE Ha MCIOJIb30BaHue PyHKIUN
findOne () JIJIS IOMCKA TOJTBKO OTHOTO TIOJIXO/ISIIETO JOKYMEHTA).

db.towns.findOne ({ _id : ObjectId(“4d0ada87bb30773266f39fe5”) })
{
“_id"” : ObjectId(”4d0ada87bb30773266£39feb"),
“famous_for” : [
“beer”,
“food”
1,
“last_census” : “Thu Sep 20 2007 00:00:00 GMT-0700 (PDT)”",
“mayor” : {
“name” : “Sam Adams”,
“party” : “D"
Y,
“name” : “Portland”,
“population” : 582000,
“state” : “OR”

K 3Ha4YeHIMI0 MOKHO PUMEHSITh HE TOJIBKO OTiepatop $set. Hacto ObI-
BaeT MoJie3eH Takske omepaTop $inc (yBeIUUUTH 9uciio). /aBatite yBeau-
YuM yncJeHHOCTh Hacesenus [lopraenga na 1000.
db.towns.update (

{ _id : ObjectId(”4d0ada87bb30773266£39fe5") 1},
{ $inc : { population : 1000} }

CyIiecTByIOT U JIPYTHE OMEPATOPHI, HATIPUMEP, TIO3UITMOHHBIH oTiepa-
TOp $ /7ist MaccuBoB. HoBbIE 0mepaTops! J0GABISIOTCS TOBOJBHO YaCTO
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IR

U OIHCBIBAIOTCS B OHJIAMHOBOM AOKYMEHTAINU. Hwuxe IIpUBEACH CIIMCOK
HanboJiee BaxKHbIX OIIEpaTopoOB.

KomaHnpa OnucaHue

$set 3anucbiBaeT yka3aHHOE 3HAYEHME B YKa3aHHOE nosne

Sunset Ypnangaet none

$inc MpunbasnaeT ykazaHHOE YNCIO K yKa3aHHOMY MOJI0

$pop Ypoansiet nocnegHui (Mnn NepBbIi) 3NeMEHT U3 Maccuaa

Spush [MomeLwlaeT HOBbIM 9N1EMEHT B MacCuB

SpushAll [MomelaeT BCce yka3aHHbIE 3/IEMEHTbI B MacCuB

SaddToSet AHanornyeH push, Ho oy6nvkaTbl He [,O6aBNAIOTCA

spull Yoansiet U3 maccuea noaxonsiee 3HayeHne, eCnv OHO B

HEeM ecTb

SpullAll YpansaeTt n3 maccuea BCe NOAXoAsLLmMe 3Ha4YeHNS

Ccbinkun

Boie Mpl yke otMedasnu, yto Mongo He npejHasHavyeHa /ISl BBITIOJIHE-
Hus coefuHennit. V13-3a pacipeiesieHHOM IPUPO/Ibl CUCTEMBI COeInHEHNE
oKasajoch Obl KpaiiHe HeahpeKkTuBHOM onepanueii. Tem He MeHee, HHOTA
TOJIE3HO, YTOOBI IOKYMEHTBI MOTJIM CCHLIATLCS APYT Ha Apyra. JlJist Takux
cay4aeB B Mongo umeercs KOHCTPYKIUS Buja { $ref -
name”, $id “reference id” }.I{aHpHMep,MDHGH)HO6aBHTbIZKOH-
JIEKIIUIO tOWN'S CCBIIKY Ha JOKYMEHT U3 KOJJIEKIIUU countries.

“collection

db.towns.update (
{ _id ObjectId(“4d0ada87bb30773266£39fe5") 1},
{ S$set { country: { Sref: “countries”, $id: “us” } } }

Tenepb MOXHO U3BJIeYDb U3 KOJJIEKITUU towns AaHHbIe 0 [TopTaenme:

var portland = db.towns.findOne (
{ _id ObjectId(“4d0ada87bb30773266£39fe5”) })

A 4TOOGBI IIOJIyYUTH CBEJEHUS O CTPaHe, B KOTOPOU HAXOAUTCs TOPOI,
MBI MOKEM OTIPOCHUTD KOJUIEKIINIO countries, ePeaB COXPAHEHHBIH pa-
Hee ujeHTUUKaTOp $id.

db.countries.findOne ({ _id: portland.country.sid })

MosxkHo naxke TIOCTYIIUTD €lIe JIydIlIe: 3allpOCUTDh Y IOKYMEHTA O TOPO-
/1€ UM KOJUIEKITNH, XpaHHH.[efICH B I10JI€ CCBIJIKH:



m--.lll nasa 5. MongoDB

db[ portland.country.S$ref ].findOne({ _id: portland.country.$id })

IMocnexHme ABa 3aTPOca SKBUBAJIEHTHBI, HO BTOPOI B G0ibIelt crere-
HU YIIPaBJISETCS TaHHBIMU.

YnaneHune
YI[a.HI/ITb ,HOKyMEHTbI N3 KOJIJIEKIIUU HECJIOKHO. ﬂOCTaTO‘{HO BMECTO (byH-
Kl find () BOCIIOJIB30BAaTHCA (l)yHKI_II/Ief/'I remove () — 1 BCe Z[OKyMeHTbI,

VIOBJIETBOPSIIONIHE KPUTEPUIO, OYAYT yAaneHbl. BaskHO OTMETHUTH, 4TO
yaajasercs JOKYMEHT IIeJIMKOM, a He TOJIbKO COBIABUIMH 3JIeMEHT WJIN
MOJZIOKYMEHT.

MbI pekoMeHIyeM CHavajga BBHIMOJHATH find (), YTOOBI yOETUTHCS B
[IPaBUJIbHOCTU KPUTEPUS, a TOJIBKO II0TOM remove (). Mongo He craHer
ceMb pa3 OTMepSTbD, llepell TeM KaK BbIIOJHUTL onepaiuio. [laBaiite yaa-
JINM BCE CTPAHDI, KOTOPBIE 9KCIIOPTUPYIOT HEBKYCHBIH GEKOH.

var bad_bacon = {
‘exports.foods’ : {
SelemMatch : {
name : ‘bacon’,
tasty : false
}
}
}

db.countries.find( bad_bacon )

{
“_id” : ObjectId(”4d0b7b84bb30773266£39fef”),
“name” : “Canada”,
“exports” : {

3 [la Gyzet ocMoTpuTesieH mokymnatens (s1at.) Ilpum. nepes.
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“foods” : [

{
“name” : *“bacon”,
“tasty” : false

T,

{
“name” : “syrup”,
“tasty” : true

}

Bpoze 651 Bee xopoio. YianseM.

db.countries.remove( bad_bacon )
db.countries.count ()
2

TbHepbBHHOHHHTeKOMaHﬂyCount()IIHpOBepHKLQTOOCTaHOCbBCQ-
'O /IB€ CTPpaHbI. Ecmm TakK, TO y/JlaJIEHUE ITPOIILJIO yCHeIHHO!

DyYHKLMNOHaIbHbIE KpUTEPUN

ITOT JIeHb MBI 3aBEPIIUM PACCMOTPEHUEM O0JIee MHTEPECHOH BO3MOKHOC-
THU TIPebsIBIEHNS 3alIPOCOB — ITyTeM BBINIOJHEHUS Kojia. MOKHO TIoTpe-
6oBatb, uToOb MongoDB mpumensiia k gokymMeHTaM (GyHKLIUIO, IIPHHU-
MAIOILYIO perieHne. Mbl OCTaBUJIM 9TOT pas/iesl HAlloCJAe/IOK, IIOTOMY YTO
10JIb30BATbCS ONMMCAHHOM 3/1eCh BO3MOKHOCTBIO CJIElyeT TOJIBKO B CAMOM
KpaiiHeM ciydae. Takue 3a1rpochbl UCHIOJHSAIOTCS OYeHb MEJIJIEHHO, OHU He
YUUTBIBAIOT UMEIONUXCA MHIEKCOB, 1 Mongo He B COCTOSHUU WX OITHU-
Mu3upoBath. Ho MHOT/Ia HUYTO HE MOXKET CPABHUTHCA C BBIPA3UTEIHHON
MOITITHOCTBIO CIIEIUATM3UPOBAHHOTO KOJIA.

ITpentonoxuM, 4To TpebyeTcs HAlTH ropo/a, B KOTOPBIX IIPOKUBAET
ot 6000 o 600 000 uesnoBekK.

db.towns.find( function() {
return this.population > 6000 && this.population < 600000;
)

B Mongo nasxe nMeercst cokpaiiieHHasi HOTAIUsI JIJisl TPOCThIX (hyHK-
U TPUHATHAS PEIIeHUS:

db.towns.find(“this.population > 6000 && this.population < 600000")
STy (I)yHKL[I/HO MOKHO ITPUMEHATH B COYETAaHUU C ApyrumMmn KpuUTepusi-

MU, BOCIIOJIb30BABIINCH (hpasoii Swhere. B ciemytoriem npumepe oTOMpa-
T0TCST TaKIKe TOPOJIa, CIaBHbIe cBonMH cypkamu (groundhog):
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db.towns.find( {
Swhere : “this.population > 6000 && this.population < 600000”",
famous_for : /groundhog/

})

[pexynpexaenue: Mongo GyAeT TYIO BBIYUCISATD 3Ty (DYHKIIUAIO st
KQKIOTO IOKYMEHTA, XOTs HEeT HUKAKON TapaHTHM, YTO YIIOMIHAEMOe B
Hell Tosie Boobie cytiecTByeT. Hampumep, ecyiu Bbl TPEATIONATAETE, YTO
nosie population cymecTByerT, a XOTsi ObI B OTHOM JJOKYMEHTE OHO OTCYTC-
TBYET, TO BECh 3aIIPOC 3aBEPIIUTCS OUTHMOKOM, TOTOMY UTO HAITUCAHHBII Ha
JavaScript kox HeBO3MOKHO Gy/IeT TIPABUJIBHO BBITIOJHUTD. By/IbTe BHI-
MaTeJIbHBI IPU HAMUCAHUT COOCTBEHHBIX (QDYHKIMIT IPUHSATHS PENIEHII 1
rocTapaiTech 000MTHCH CTAaHAAPTHBIMU CPEACTBAMIL.

AdeHb 1: utorn

CerojiHst MbI IO3HAKOMUJIKC C IIEPBOIA B 9TOM KHUTE JOKYMEHTHOU 6a30ii
naHHbrX, MongoD B. Mb1 Busiesin, 4To 0Ha MO3BOJISIET XPAHUTD BJIOKEHHbBIE
nokyMeHThl B Bije JSON-00bEKTOB U OIIPALIMBATh UX II0 IIOJISIM, PACIIO-
JIO)KEHHBIM Ha JII0OOM YPOBHE BJIOKEHHOCTH. BbI y3HAJIM, 4TO doKyMmenm
MOKHO PacCMaTpUBaTh Kak OECCXEMHYIO CTPOKY B PEJISIIMOHHON Mojie-
JIM CO CTEHEPUPOBAHHBIM KJIo4oM _id. Habop /OKyMEHTOB, KOTOPBIi B
Mongo HasbIBaeTcs Kolekuuetl, — anauor mabauupt B PostgreSQL.

B ornune oT paHee BCTpedyaBHIMXCcs HaM 6a3 IaHHbIX, B Mongo xpa-
HATCS He HaOOPbI JAaHHBIX IIPOCTHIX TUIIOB, & CJIOKHBIE IE€HOPMAIN30BaH-
HbI€ JIOKYMEHTBI, TIPEJCTABJIEHHbIE B BUJE KOJUIEKIIUN MTPOU3BOJIBHBIX
JSON-o6bexros. ITpu atom Mongo gonoaHsgeT ruOKyI0 CTPaTeruio Xpa-
HEHUST MOIITHBIM MEXaHU3MOM 3aIIPOCOB, He OrPaHUYEHHBIM ITPeIoTIpe/ie-
JIEHHOM CXEMOM.

Baaronapst meHopMasiM3aliuu JIOKYMEHTHOE XPaHUJIUINE SIBJSIETCS
OTJINYHBIM BBIOOPOM IS XpPaHEHUsI JAHHBIX C 3apaHee HeU3BECTHBIMU
cBoiictBamu, Torna Kak B aApyrux CY B/l (pessairoHHbIX WM CTOAOI0-
BBIX) THUIIbI JAHHBIX HYKHO 3HATh 3apaHee, a I JOOABJIEHU WIU H3Me-
HEHUsI 110JIeil HeoOX0AUMa MUTPALIUS CXEMBL.

deHb 1: gomaluHee 3agaHne

NHdopmMaLMOHHBIA MOUCK

1. TlocraBbre 3akjajKy Ha OHJAWHOBYIO JOKyMeHTaIuio o Mon-
goDB.

2. N3yuure, kak B Mongo KOHCTPYUPYIOTCSI PETYJISIPHBIE BbIPaKe-
HUSI.
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3. Pasbepurech, uTO BBIIAIOT KOMaH[bI db.help () u db.collec-
tions.help ().

4. Haiigure apaiiBep ¢BOero JIoOGUMOro s3bIKa IPOrPAMMUPOBAHILL
s Mongo (Ruby, Java, PHP u T. 1.).

3apaumn
1. Harmeuaraiite JSON-10KyMeHT, cofiepkaiiuii { “hello” : “wor-
1d” }.

2. Haiigure roposa, Ha3BaHUsI KOTOPBIX COJEPIKAT CJIOBO new, TPu-
MEHUB PETYJISIPHOE BhIPaKeHUe O3 yueTa PerucTpa.

3. Haiigure Bce ropoja, Ha3BaHUSI KOTOPBIX COMep:KaT OYKBY e U
ciasubl (famous_for) csoeii enoii (food) wnm musom (beer).

4. Cospaiite HOBYI0 6Gasy maHHbIX blogger u B Heil KOJLIEKIUIO arti-
cles. BcTaBbre HOBYIO CTAaThiO, COAEPIKAIIYIO UMST U 9JIEKTPOHHbIH
MOYTOBBIN AJIPEC ABTOPA, ATy CO3MAHUS 1 TEKCT.

5. V3meHute cTaThio, 10OABUB MACCUB KOMMEHTAPHEB; KAK/IBII KOM-
MEHTAPUIT TOJKEH COMEPHKATD MsI aBTOPA U TEKCT.

6. BomonHuTe 3ampoc, XpaHAIuUiics Bo BHelTHeM JavaScript-daii-
Je.

5.3. [leHb 2: uHAeKcupoBaHue,
rpynnupoBka, mapreduce

CGI‘O[[HH MEPBBIM IIYHKTOM B Halllell ITOBeCTKe JIHA 6yaeT IIOBBIIIIEHUE
IPOU3BOAUTEIBHOCTH 3apocoB B MongoDB. 3a HuM mocienyoT GoJiee
CJIO’KHBIE 3aMPOCHI ¢ TPYNMNUPOBKOW. M 3aBepminM MBI I€Hb aHATU30M
JIaHHBIX C TIOMOIIBIO TEXHOJIOTHHM mapreduce Mo aHAJOTHH C TEM, 4TO
nesianu pu usyuennu Riak.

UnpgekcupoBaHue: korga 6bicTpogencTBus
He xBaTtaert

Onnoit n3 mose3HbIX GyHKIIH Mongo sBIsIeTCsSI BO3MOXKXHOCTH WH/IEKCH-
POBAHWS /IJIs TOBBINIEHWST CKOPOCTH BBITTOJIHEHUS 3aIIPOCOB — BETI[h, KOTO-
past, Kak MBI BUJIEJTH, TIPICYTCTBYET He Bo Bcex NoSQL-6azax. MongoDB
MOJIIEP’KUBAET HECKOJIHKO TIPOBEPEHHBIX BPEMEHEM CTPYKTYP MHIEKCOB,
B TOM YHCJIe KJIaccuieckoe B-nepeBo, a Takke 1ByMepHble U cepudec-
K¥e TTPOCTPAaHCTBEHHBIE WH/IEKCHI.

Jlng Hayanma nposegeM HeOOJBbIION IKCIIEPUMEHT, 4TOOBI OILEHUTD
acdexkTrBHOCTL B-nepeBbeB B MongoDB: BBezieM mociieoBaTesIbHOCTD
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Tese)OHHBIX HOMEPOB C MPOM3BOJBHBIM TPedUKCOM CTPaHBI (MOXKeTe
MO/ICTaBUTh TIPehUKC CBOEH CTPaHbl, ecjJu XOTHUTe). BBeauTte ¢ moMo-
IIBIO KOHCOJIU ceyoniuii kKo, kotopsrii crenepupyet 100 000 Homepon
ot 1-800-555-0000 no 1-800-565-9999 (310 MOXET 3aHATbL HEKOTOPOE
BpeMs).

mongo/populate_phones.js

populatePhones = function(area,start,stop) {
for (var i=start; 1 < stop; i++) {
var country = 1 + ((Math.random() * 8) << 0);
var num = (country * 1lelQ) + (area * 1le7) + i;
db.phones.insert ({
_id: num,
components: {
country: country,
area: area,
prefix: (i * le-4) << 0,
number: 1
Y,
display: “+” + country + “ “ + area + “-" + 1
)i
}
}

BeimosanTe 3TY (OyHKINIO, 32/1aB TPEX3HAUHBIN KO/ 30HBI (HATIpuMep,
800) n amamazoH cemusHauHBIX HOMepoB (0T 5550000 o 5650000, mpu
BBO/Ie OOpaIaiiTe BHUMAaHUE Ha KOJMUYECTBO HYJIEi).

populatePhones( 800, 5550000, 5650000 )
db.phones.find() .limit (2)

{ »_id"” : 18005550000, “components” : { “country” : 1, “area” : 800,

“prefix” : 555, “number” : 5550000 }, “display” : “+1 800-5550000" }
{ »_id"” : 88005550001, “components” : { “country” : 8, “area” : 800,
“prefix” : 555, “number” : 5550001 }, “display” : “+8 800-5550001" }

ITpu cosganuu 1060t KosuieKi Mongo aBTOMaTUYeCKH CTPOUT UH-
JIeKC TI0 TI0JTI0 _id. DTU UHAEKCHI IPUCYTCTBYIOT B KOJUIEKIIMH system.
indexes. CJIeAyIOIuil 3a1Ipoc MOKaKeT BCe MMeEIoIuecst B 6ase MaHHBIX
UHJIEKCBI:

db.system.indexes.find()
{ “name” : “_id_", “ns” : “book.phones”, “key” : { “_id” : 1 } }

Kak mpaBuiio, B 3ampocax yKa3blBalOT W IPyTHe IM0Jid, TOMUMO _id,
TI03TOMY 110 HUM TOXe CJIe/lyeT TOCTPOUTb UHEKCBHI.

MpbI ToCTpOUM MHEKC €O CTPYKTYypoi B-zmepeBa 1o nosio display.
Ho nockonbky Hamma 1esib — yOeAuThCs, YTO MHAEKC AeHCTBUTENBHO yC-
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KOpseT pa60Ty, Mbl CHa4aJia BBIIIOJTHUM 3allpoC 663 HNHEKCA. I'ITO6]':>I I10-
JIYYUTDb CBEJICHUA O TOM, KaK BBITIOJTHAETCS OIl€Paliis, Mbl BOCITIOJIb3yEMCA
METOOM explain ().

db.phones.find({display: “+1 800-5650001"}) .explain()
{

“cursor” : “BasicCursor”,
“nscanned” : 109999,
“nscannedObjects” : 109999,
amr o1,

“millis” : 52,
“indexBounds” : {

}

Ha Bamrem komImbioTepe pe3ybraT MOXKET OTJINYATHCS, HO BEJIMYUHA
millis — BpeMs BBITIOJIHEHUS 3a1TPOCA B MUJIJIMCEKYH/IAX — CKOPEe BCETO,
OyIeT ABY3HAYHOIL.

[lig mocTpoeHns WHEKCA BBI3BIBAETCS METOJ] KOJJIEKIIUU ensure-
Index (fields, options). Ilapamerp fields — 9T0 OGBEKT, COmEPKALIMIA
MOJIsT, IO KOTOPBIM CTPOUTCS WHJIEKC, a MAapaMeTP options OMUCHIBAET
TUTI MHIeKCA. B 1aHHOM cirydae HaM Hy KeH YHUKATbHBIN HHIEKC 0 TI0JII0
display, IpuYeM OOHAPYKEHHBIE IIPU MOCTPOEHNUU AyOJUKATHI JOJIKHBI
MIPOCTO YAAJISTHCS.

db.phones.ensurelndex (
{ display : 1 1},
{ unique : true, dropDups : true }

Tenepb CHOBa BbIIIOJIHUM fil’ld() n HOCMOTpI/IM, YTO CKaXeT ex-—
plain().

db.phones.find({ display: “+1 800-5650001" }).explain()
{
“cursor” : “BtreeCursor display_1",
“nscanned” : 1,
“nscannedObjects” : 1,
“mr o 1,
“millis” : O,
“indexBounds” : {
“display” : [
[
“+1 800-5650001",
“+1 800-5650001"
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Besmurba mi1lis ymana ot 52 1o 0 — yckopeHue B 6eCKOHEUHOE Y¥C-
g0 pas (52 / 0)! Illyuay, KoHeYHO, HO YCKOPEHUE Ha HECKOJIBKO MOPSIAKOB
Hasio. O6paTuTe Takke BHUMAHUE, YTO MOJIE cursor Telepb PaBHO He
Basic, a BtreeCursor (kypcop yka3biBaeT Ha MeCTO XpaHEHUs JaHHBIX,
HO caM HUKaKWX JaHHBIX HEe cOAep:KuT). Mongo 6GoJibliie He BBITOJIHSET
MOJTHOE CKAaHMPOBAHME KOJIJIEKIIH, & OOXOIUT IEPEBO JIJIs TTOUCKa Tpedy-
€MOro 3HaYeHust. BasKHO 1 TO, 4TO KOJIMIECTBO IPOCMOTPEHHBIX 0OBEKTOB
cansuioch ¢ 109999 no 1 — nmockobKy MHAEKC YHUKAJIEH.

explain () — moJje3Has QYHKIIMS, HO UCIOJIb30BATD €€ CJIeYET TOJb-
KO IIPY TPOBEPKe KOHKPETHBIX 3a11POCOB. [1J1sT M3y4eHUst IPOU3BOANTEb-
HOCTH CHCTEMBI B TECTOBOM HJIV ITPOMBIIIIEHHOM PEXUME MOHAT0OUTCST
CUCTEMHDLI NPODUAUPOBULUK.

3anauM ypoBeHb npodunaupoBanus 2 (IIpU ypOBHE 2 COXPaHSIETCS
unpopMaIst 060 Beex 3ampocax, Ipu ypoBHE 1 — TOIBKO 0 «MeJIEHHBIX>
3arpocax, UCHoIHABLIIXCsE Goiee 100 MULIMCEKYH/T) 1 3aIlyCTUM find () ,
KaK 0OBIYHO.

db.setProfilingLevel (2)
db.phones.find({ display : “+1 800-5650001" }

B pesyJibrare co3maeTcsi HOBBIH 0OBEKT B KOJUIEKIINY system. profile,
KOTOPYIO MOKHO YNTaTh, KaK JI00YI0 APYTryio. B 1moe ts XpaHuTCst BpeMst
Hayasa 3ampoca, B 1moJie info — cTpoka ¢ OnucaHueM OIepaliim, a B 1oJie
millis — 3aTpaueHHOE BpeMsI.

db.system.profile.find()
{

“ts” : ISODate(”2011-12-05T19:26:40.3102"),
“op” : "quervy”,

“ns” : “book.phones”,

“query” : { “display” : “+1 800-5650001" 1},
“responseLength” : 146,

“millis” : O,

“client” : #127.0.0.1",

“user” : “"

Mongo yMmeeT CTPOUTH WHAEKCHI U TI0 3HAUEHUsIM Ha Gosiee riybo-
KUX YPOBHSIX BJIOKEHHOCTH. UTOOBI MTOCTPOUTH MHAEKC MO KOAAM 30H,
HY’KHO BOCITOJIb30BATbCS HOTAIMEl WMEHOBAHUWS IOJIEH € TOYKAMMU:
components.area. B mpoMbIIeHHON cricTeMe WHIEKC BeeTa CaeayeT
CTPOUTH B (DOHOBOM pPEKMME, 33/1aBast mapaMeTp { background : 1 }:

db.phones.ensureIndex ({ “components.area”: 1 }, { background : 1 }

Ecau Temeps ¢ moMotibio find () TMOMCKATh WHAEKCHI 71T KOJJIEKITUN
phones, TO HOBBIY WHJIEKC OKaKeTcsT B crvcKe TocaeaHnM. [lepBeim nzet
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MHJEKC II0 II0JII0 _id, KOTOprI?I BCer/la CO31a€TCA aBTOMaTHN4Y€CKH, a BTO-
PbIM — HOCTpOGHHbeI HaMM yHHKaJIbeIfI MH/EKC.

db.system.indexes.find({ “ns” : “book.phones” })
{

llnamell . lliidill ,

“ns” : “book.phones”,

“key” i | “ g7 . 1}

“_id"” : ObjectId(”4d2c96d1dfl18c2494fa3061c”),
“ns” : “book.phones”,

“key” : { *"display” : 1 },

“name” : “display_1",

“unique” : true,

“dropDups” : true

“_id” : ObjectId(”4d2c982bdfl18c2494fa3061d”),

“ns” : “book.phones”,
“key” : { “components.area” : 1 },
“name” : “components.area_1l”

B 3axsriouenne 0TMETHIM, UTO IS CO3MAHMsT MHIIEKCA Hajl GOJIBINON KO-
JIEKIHeH MOJKeT MoTPeGOBATHCS MHOTO BPEMEHH M CHCTEMHBIX PECYPCOB.
ITO cJefyeT yUYUTBIBATh U CTApaThCs CTPOUTH MH/EKCHI B MEPUOJBI Ha-
VMEHBIIEeH HATPY3KH, B POHOBOM pesKMME U BPYYHYIO, HE TPUMEHSIS aBTO-
MaTH3UPOBaHHbIE TTpolieyphl. B CeTH ecThb 1 IOMOIHUTEIBHBIE COBETHI 110
WHIEKCUPOBAHUIO, HO 3TO OCHOBBI, 0 KOTOPHIX HEILIOXO OBl TOMHUTB.

ArpernpoBaHHbIe 3arpochbl

PacecmoTpennbie Buepa 3apochl MOJIE3HBI 151 TOTO, YTOOBI U3BJIEYD JaH-
HBIEe, HO UX TMOCJe/ayomas oopaboTka Bo3Jaaraiach Ha KiaueHTta. [1ycTs,
HampuMep, TpeOyeTcsl TMOACYUTATh KOJUYECTBO Tee(OHOB, OOMBITHX
559-9999; xoTe0ch 6bI, KOHEYHO, YTOOBI TAKKE OIIEPAIIUH YMeJIa BBIITOJI-
HaTh cama CYB/I. Kak u B PostgreSQL, hyHKIMS count () SBISETCS ca-
MBIM IIPOCTBIM arperatopoM. OHa IPUHUMAET 3aIIPOC U BO3BPAllaeT Ync-
J10 (KOJIMYECTBO yIOBJIETBOPSIONIUX KPUTEPHIO JOKYMEHTOB).
db.phones.count ({‘components.number’: { $gt : 5599999 } })
50000

Yro6bl B TOMHOI Mepe 0CO3HATH MOTIb IPYTUX arperHPOBAHHBIX 3a-
IPOCOB, J06ABUM B KOJLIEKINIO phones enie 100 000 HOMepOB ¢ ApyruM
KOJ/IOM 30HBIL.
populatePhones ( 855, 5550000, 5650000 )
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O nonb3e BUAOU3MEHEHUs

ArpernpoBaHHbI€ 3aMPOChI BO3BPALLAIOT CTPYKTYPY, OT/INYHYIO OT OTAENbHbBIX 40-
KYMEHTOB, K KOTOPbIM Mbl NPUBLIKAN. DYHKUMS count () arperupyeT pesysbrarh,
BO3BpaLLas KOJIMYECTBO [OOKYMEHTOB, distinct() BO3BpallaeT MaccuB
pesynbTatoB, a group () — AOKYMEHTbl, KOTOPblE cama KOHCTPyupyeT. [daxe
mapreduce B 06LLEM Cly4ae CTapaeTcs BO3BpaLlaTb 06bEKThI, HarloMUHatoLwme
[OKYMEHTbI, KOTOPbIE Bbl COXPaHWIIN.

Komangma distinct () BO3BpalllaeT YAOBJETBOPSAIONINE KPUTEPUIO
3HAaYEHU I (He IIOJIHbIE [[OKyMEHTbI), €CJIA XOT4 OBl OJ{HO cymiectByeT. Bor
KaK MOJKHO IIOJIy4YUTb pa3jinyHble HOMepa (6e3 ydera 30Hb1), MeHbIIIe

5550 005:

db.phones.distinct (‘components.number’,
{’components.number’: { $1t : 5550005 } })

[ 5550000, 5550001, 5550002, 5550003, 5550004 ]

Xorst Homep 5 550 000 Bctpevaetcst aBaskasl (B 30He 800 1 B 30He 855),
B CIIMCOK OH BOIIIeJI TOJIbKO OJIUH pa3.

ODyHKIS group () arperupyeT pe3ysbTaThl MPHUMEPHO TaK ke, Kak
3ampockl ¢ (ppas3oit GROUP BY B SQL. ITo caMblil CTOKHBIN U3 arpeTnpo-
BaHHBIX 3a1IPOCcOB B Mongo. Mbl MOJkeM TIOJICYUTATh BCe HOMEPa, OOTBIITE
5599 999, 1 moMeCTUTD UX B OT/EIbHBIE TPYIIIBI 110 KOy 30HbI. DyHKIMN
nepesaloTcs TPU I1apaMeTpa: key — I0Jie, IO KOTOPOMY IIPOM3BOIUTCS
IPYIIINPOBKA; cond — YCJIOBUE, OIIpeiesIsgiolee, Kakre 3Ha4eHus Hac MHTe-
pecyioT; reduce — (pyHKIINS, KOTOPas pellaeT, Kak BBIBOAUTD Pe3YJIbTaThl.

IMomuute o kKapkace mapreduce, KOTOPBIi 0OCYKAAJICS B TIaBE O
Riak? Hamu gaHHbIe yiKe omobpadcervt Ha CYIIECTBYIONIYIO KOJJIEKIIUIO
nokymeHToB. Bosblite HUKaKoe pacmpeseseHue He TpeGyeTcs, 0cTaTou-
HO IIPOCTO pelyIIMPOBaTh JOKYMEHTHI.
db.phones.group ({

initial: { count:0 },
reduce: function (phone, output) { output.count++; 1},
cond: { ‘components.number’: { $Sgt : 5599999 } },

key: { ‘components.area’ : true }

})
[ { »800” : 50000, ~”855” : 50000 } ]

Cienylomue Ba IpuMepa HeCKOJIbKO UCKYCCTBEHHDL U IIpeJiHa3Haue-
HBI JIUIIb JJIST IEeMOHCTPAIUU THOKOCTH group () .

DOyHKIMIO count () HETPYIHO PEATM30BATh CAMOCTOSITEIBHO C IOMO-
LIbIO CJIeLYIOLIero BbI30Ba group (). Koy arperupoBanus B pesyJbrar
He BKJIIOYAETC.
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db.phones.group ({
initial: { count:0 },
reduce: function (phone, output) { output.count++; 1},
cond: { ‘components.number’: { Sgt : 5599999 } }

}

[ { "count” : 100000 } ]

3/1ech MbI CHaYaJIa HaCTpanBaeM HaYaJbHbI 00BEKT, 3alIMCaAB B MOJIE
count 3Hauenwue 0, — 3aJlaHHbIE B 9TOM 00BEKTE MMOJIsT OYAYT IPUCYTCTBO-
BaTh B pe3yJibraTe. 3aTeM MbI OIUCBIBAEM, YTO JI€JATh C 9TUM TIOJIEM, —
00bsiBIIsSIEM QYHKIMIO reduce, KOTOpast MPUOABJSIET K count €IMHUILY
JUTST KQKJIOTO BCTPETHUBIIETOCS JOKyMeHTa. V1 HaKoHell, Mbl 3a/laeM JIJisi
IPYMIIBl YCJIOBHUE, OTPAaHUYMBAIONIEE MHOKECTBO PEAYIIUPYEMBIX JIOKY-
MeHTOB. PesyibraT Oyzer Takoii e, Kak Ipu BbI30Be (GYHKIMK count (),
MOTOMY UTO 33JIaHO TaKoe e ycaoBue. Kirou Mbl omycTiiy, moToMy 4To
XOTUM, 4TOOBI B CITUCOK MTOMENIAJICS KayK/Iblil BCTPETUBIIUIICS JOKYMEHT.

MozkHO peanuzoBath U (pyHKINO distinct (). st moBbimenus mpo-
MU3BOAUTEIBHOCTH MBI HAUHEM C CO3JaHUst 00bEKTa, B KOTOPOM HOMEpa
XPaHSITCS B BUJE 1oJIei (110 CYIECTBY, MBI CO3/1aeM COOCTBEHHBII BapUaHT
CTPYKTYPbI TAHHBIX MHONcecms0). B GyHKIMM reduce (KOTOpas BBI3HI-
BaeTCs /ISl KAKIOTO HAMIEHHOTO IOKYMEHTA) MBI TIPOCTO COMIOCTABJISIEM
3JIeMEeHTY MHOKeCTBa 3HaueHue 1 (roBOPs, 4TO STOT HOMEP HaM HYXKeH ).

Texanuecku GoJibliie HUUEro He Hago. OIHAKO, €CJIE MbI XOTHUM TIOJTHO-
CTBHIO IOBTOPUTH MOBeAeHNEe QYHKIMY distinct (), TO HEOOXOAUMO Bep-
HYTbh MACCHB IeJIbIX yricest. [ToaToMy Mbl 106aBUM MeTO/I finalize (out),
KOTODBII BBI3BIBAETCSI OAWH pa3 Tepejl BO3BPATOM 3HAYEHHUsI, YTOOBI
mpeobpazoBaTh OGBEKT B MACCHB 3HAUCHUH moJieil. 3aTeM sTa (BYHKIUS
peobpasyer cTpOKOBbIe TesehOHHbIE HOMEpPA B IIeJIble Yrca (€ Bbl
XOTHTE HabJIIIaTh, KaK JKaPUTCSI OMJIET, BBITIOJHUTE MOKa3aHHYIO HUXKe
bynkmio, Ha 3a1aBast GyHKIUIO finalize).

db.phones.group ({

initial: { prefixes : {} 1},
reduce: function (phone, output) {
output .prefixes[phone.components.prefix] = 1;

I
finalize: function (out) {
var ary = [];
for(var p in out.prefixes) { ary.push( parseInt( p ) ); }
out .prefixes = ary;
}
}) [0] .prefixes

[ 555, 556, 557, 558, 559, 560, 561, 562, 563, 564 ]
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ODyHK1UsA group () He MeHee MOIIIHAs, yeM ppaza GROUP BY B SQL, HO
y peanu3zaiuu ee B Mongo ecTh U HeZIOCTATKU. Bo-11epBhIX, pe3yJssTar He
MoskeT cozepxkath 6osiee 10 000 gokymeHTOB. K TOMY 3Ke, €CJIu KOJUIEKIIs
cerMeHTHpoBaHa (3Ty TeMy MbI GyJIeM paccMaTpUBaTh 3aBTpPa), TO
group () Boobie He Gynaer paborars. EcTb ele MHOTO ¢toco60B rHOKO
HacTpouTh 3arpoc. 1o aToii U psimy APYTUX IMPUYUH MBI IOCBSITUM ellle
HEMHOTO BpeMeHU Bompocy o peaymsaiuu mapreduce B Mongo. Ho
CHaYyaJla OYePTUM TPAHUIY MeXKAY KOMaHIAaMH Ha CTOPOHE cepBepa U
KJIMEHTA, TOCKOJIbKY PA3Indne MeKITY HUMHU Gy/IeT UTPATh BAXKHYIO POJIb
B BAIINX NTPIJIOKEHUSIX.

KomaHpgb! Ha cTOpOHe cepBepa

Ecsn BB 3amyctuTe CIeayolyo (QYyHKIUIO M3 KOMaHAHOW 000JOYKU
(MJIM U3 TPOrpaMMbI, HATTMCAHHOM ¢ TIOMOIIBIO SI3BIKOBOTO ApaiiBepa), TO
KaueHT Oyer sanpamuBaTh Kaxkapii u3 100 000 Tesedonos, Mogudum-
POBaTh €TO M COXPAHSITh HOBBIN IOKYMEHT Ha cepBepe.

mongo/update_area.js

update_area = function() {
db.phones.find() .forEach (
function (phone) {

phone.components.area++;
phone.display = “+"+
phone.components.country+” “+
phone.components.area+”-"+
phone.components.number;
db.phone.update ({ _id : phone._id }, phone, false);

Opnako o6bekT Mongo db paciojiaraeT KOMaHI0i eval (), KOTOpast
nepesiaeT yKazaHHYO (PYHKIIUIO cepBepy. ITO KapAWHAJIBHO YMEHbBIIAeT
Tpauk MeXKy KIUEHTOM U CEPBEPOM, TIOTOMY UTO KO/ UCTIOJTHSIETCS y/1a-
JIEHHO.

> db.eval (update_area)

[Tomumo Berumcnenust JavaScript-pynknuii, B Mongo BCTpoeH eliie
PSIZL TOTOBBIX KOMaH/ I, 00JIbIIIAST 4ACTh KOTOPBIX BBITIOJHSIETCS] HA CEPBEPE,
XOTS JIJIsI HEKOTOPBIX HEOOXOAMMO, YTOObI TeKyIei Gblia 6a3a JaHHBIX
admin (caenarhb ee TeKyIeH MO3BOJISAET KOMaH/a use admin).

> use admin
> db.runCommand (“top”)
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Komanma top BbIBOJAUT CBEAECHUA 060 Bcex KOJUIEKIUAX Ha CEPBEPE.

> use book
> db.listCommands ()

Komanzga 1istCommands () BBIBOAMT CIHUCOK KOMAaH[, MHOTHE U3 KO-
TOPBIX MBI yKe Ucnoyb3oBaau. Ha camoMm jiesie, MHOTUE TUITUYHbBIE KO-
MaH/Ibl, HAT[PUMEP TIOZICUET Tese(POHHBIX HOMEPOB, MOKHO BBITIOJIHUTH
¢ MOMOIIBIO MeToAa runCommand (). OQHAKO pe3yJbraThl OYAYT CIErKa
pasmyaThes.

> db.runCommand ({ “count” : “phones” })
{ “n” : 100000, “ok” : 1 }

Camo uucso (n) Bbrumcieno npaswibHo (100 000), HO B oTBeTe
BO3Bpalaercss 0ObeKT, B KOTOPOM ecTb 1oJjie 0ok. OObsCHSAETCS 9TO TeM,
YTO db.phones.count () —(byHKHHHFO6epTKa,COSHaHHaﬂiﬂﬂH Haliero
yaobcTBa 060JI04KOI, Torga Kak MeTof runCommand () BBIIOJHSIETCS
Ha cepBepe. HamoMHUM, 94TO MBI MOKEM H3YYHUTh UCXOAHBIN KO 060
(YHKIMU, B 4aCTHOCTH count (), HaOpaB ee MMs 0e3 MOCJEIYIOIUX
CKOOOK.
> db.phones.count

function (x) {
return this.find(x).count () ;

IﬁHTepeCHO! Metox collection.count () — pocrasd O6epTKa piniE |
BBI30BA count () MPUMEHUTEJNBHO K pe3yJsbrataM (GyHKIUU find () (a Ta
1 cama sIBJIsIeTCst 00ePTKOI BOKPYT BCTPOEHHOTO 0GBEKTa 3a1Ipoca, KOTO-
PBIH BO3BpamaeT Kypcop, yKa3bIBAOMIMI Ha pe3yabrathl). Ecan ke BbI-
TIOJTHUTD MAKO 3a1poc...

> db.phones.find () .count

TO MBI YBUANUM Ky/1a 60Jiee IVIMHHYI0 (QYHKIMIO (CIUIIKOM IJINHHYTO, YTO-
6[)1 NIpUBOANTD 31€CH €€ KOI[). Ho IIPUCMOTPUTECH K KOZY — IIOCJI€ Pa3HOI'0
pPoda MHNIaJaIn3ali Bbl O6Hapy>KI/ITe TaKHe CTPOKU:

var res = this._db.runCommand (cmd) ;

if (res && res.n != null) {
return res.n;

Brapoiine wunTepecno! MDyHKIMS count () BBINOJHSET METO]
runCommand () ¥ BO3BpAIaeT 3HAYEHUE TIOJIS 1.
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dyHkuua runCommand

W pas y»k MBI 3aBeJIM PasTOBOP O TOM, KaK pad0TaloT METOIbI, PACCMOT-
puM elie 1 GyHKIHIO runCommand ()
> db.runCommand
function (obj) {
if (typeof obj == “string”) {
var n = {};
nlobj] = 1;
obj = n;
}
return this.getCollection (“$cmd”) .findOne (obj) ;

OKaSbIBaeTCH, YTO runCommand () — TOXK€ BCIIOMOTaTeJbHas (l)yHK-
17131, 0OEPTHIBAIOIIAST BHI30B METO/IA KOJTEKIUHU $cmd. JI100yi0 KoMaHIy
MOJKHO BBITIOJTHUTE, HATIPAMYIO 0OPaTUBUINCH K 3TON KOJJIEKIUH.
> db.$Scmd. findOne ({ ‘count’ : ‘phones’})

{ “n” : 100000, “ok” : 1 }

Ho at0 yKe ypoBeHb «Keje3a» — Tak 0OMIAIOTCS ¢ cepBepoM Mongo

SI3BIKOBbBIE JIpaiiBepHI.

OTcTynneHune ot TeMbl

Mbl BKJIIOYHIIN 9TOT HEOOIBIION Pa3iest 10 IBYM IIPUUMHAM:
*  4TOOBI IOHECTH JI0 BAC TY MBICJIb, UTO OOJIBIIAsE 4aCTh PAOOThI, HHU-
IMUUPYEMOiT ¢ KOHCOTM MONgZO, BBITIOITHAETCS Ha CTOPOHE CEPBEPa,
a HE€ KJ/IMEHTa, KOTOprﬁ JINIIb TIPEAOCTABJIAECT BCIIOMOTAaTEJIbHBIE
byHKIIMU-06ePTKY;
*  4yTOOBI MOKA3aTh, YTO UEEH UCTIONHEHMS KO/Ia HA CTOPOHE cepBepa
MOKHO BOCTIOJIB30BATLCSI M B CBOWX IEJIAX, co3aB B MongoDB
HEYTO MOXOXKee Ha xpanumvie npouedypor B PostgreSQL.

Jlio6yio JavaScript-GyHKIHMIO MOKHO COXPaHUTh B CHEIUAIBHON KOJI-
JIEKIIUU system. j s. ITO O6bI‘-IHaH KOJlJIeKII A U, ‘-ITO6I)I COXPaHUTDb B HEU
(byHK]_[I/IIO, HYJKHO ITPOCTO 3alluCaThb €€ MM B I10JIe _id, a O6’b€KT-(1)yHK-
IIUIO — B IT0JIE value.
> db.system.js.save ({

_id:’"getLast’,
value: function(collection) {
return collection.find({}).sort ({‘_id’:1}).1limit (1) [0]

}
}

A nasbliie MOXKHO BBITTOJTHUTD 3Ty (DyHKIIUIO TIPSIMO Ha CEPBEPE, Mepe-
naB ee M QYHKINH eval (). CepBep UCMOJHUT JavaScript-Koj U BEpHET
Pe3yJIBTaThI.
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> db.eval (‘getLast (db.phones) ")

PeSyJIbTaTbI JIOJIKEH OBITh TOYHO TAKMMU JKe, KaK IIpHu JJOKaJIbHOM BBI-
30B€ getLast (collection).

> db.system.js.findOne ({‘_id’: ‘getLast’}) .value(db.phones)

CJrietyer OTMETHTB, YTO HA BPeMsI BBITIOJMHEHUS eval () paboTa cepBe-
pa mongod GIOKUPYETCst, TOITOMY TaKOI MOXO TIPUMEHSIETCS TIABHBIM
06pa3oM JIJIst 3aITycKa GBICTPHIX OHOPA30BBIX 33/1a4 UJIM TECTOB, a HE KaK
006U MEXaHU3M UCTIOTHEHUS TIPOTIEAYP B MPOU3BOJICTBEHHOI CHCTEME.
CoxpaHeHHYI0 (DYHKIINIO MOJKHO BBI3BIBATh TAK)Ke M3 OMEpaTopa $where
u u3 ¢pyukiwit mapreduce. Terepsb HaIT apceHas TOTIOTHUIICS MTOCTETHUM
UHCTPYMEHTOM, HEOGXOAUMBIM, 4TOGBI TPUCTYIUTh K UCCIECAOBAHUIO
Kapkaca mapreduce B MongoDB.

Mapreduce (u Finalize)

ITpuntmn paborsr mapreduce 8 Mongo aHAJIOTHYEH TOMY, YTO MbI BUIEJIH
B Riak, Ho ectb 1 HeGombINe OT/Iunsa. DyHKIMA map () HE BO3BPAILAET
npeobpazoBaHHOe 3HAYEHKE; BMECTO 3TOro Mongo tpebyet, 4tobbl pac-
MpeeTuTeb BhI3bIBAJ (DYHKIMIO emit (), nepeaBas el kiaod. Ues B
TOM, 4TO (DYHKIMIO emit () MOKHO BBI3BIBATH HECKOJBKO pa3 mpu oOpa-
6oTke oiHoro JokyMenTa. DyHKIUA reduce () NPUHUMAET OJUH KJIOY
¥ CIUCOK 3HAUEHWI, SMUTHPOBAHHBIX /I JJAHHOTO KJoda. HakoHer, B
Mongo umeercst HeoOsI3aTeIbHBIN TPETHA 1I1ar, finalize (), KOTOPDIL BbI-
MOJIHSETCS] POBHO OJIMH Pa3 Ha KaXKJ0e paclpe/ieJIeHHOe 3HaYeHre — 10C-
Jie 3aBepIIeHusT PabOThI PEAYKTOPOB. ITO TIO3BOJISIET TPOU3BECTH 3aBEP-
TAOI1e BBIYUCICHUS NN OYUCTKY.

ITockombKy MBI ysKe 3HAKOMbI ¢ OcHOBaMu mapreduce, To Tpoiigem
MuMO GacceliHa I MaJjblllell cpady K AeCATHMETPOBON BBIIIKE IJISI
MPBIKKOB B Bozty. CreHepupyeM OTYeT, B KOTOPOM JIJIS KaX/I0H CTpaHbl
MTO/ICYUTBIBAECTCS KOJUYECTBO TeiehOHOB, COJIEPKAIIUX OJMHAKOBbBIN Ha-
6op 1up. /Iy Hauama COXpaHUM BCIIOMOTATENBHYIO (DYHKITHIO, KOTOPast
BO3BpaIlaeT MACCUB Pa3INYHbIX (P B HOMePe TesiedhoHa (I TOHUMA-
HUS TIPUHITHITA paboThl mapreduce yCTPOCTBO 3TOH (DYHKIIUKU HE CTONb
Ba)KHO).

mongo/distinct_digits.js

distinctDigits = function (phone) {
var
number = phone.components.number + ‘',
seen = [],
result = [],
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i = number.length;
while(i--) {
seen[+number[1]] = 1;
}
for (i=0; i<10; i++) {
if (seenfil) {
result [result.length] = 1i;
}
}
return result;
}

db.system.js.save ({_id: ‘distinctDigits’, value: distinctDigits})

3arpysute 10T (ailst B 060104Ky mongo. Eciru (aiin Haxoaures: B ToM
JKe KaTaJiore, 13 KOTOPOTO 3aIlyCKaeTCs TPorpaMMa mongo, TO IOCTaTOYHO
yKa3aTb TOJbKO UM daliia, uHaye — IMOJHBIHM IIyTh K HEMY.

> load(‘distinct_digits.js’)

3areM IIPOTOHUM TIPOCTEHBKIIT TeCT (€C/IU BbI HE BIIOJIHE TIOHNMAETE,
uTo gesaer PyHKIM, He pobeiiTe 1 IIOHABCTABJIANTE BBI3OBBI print () ).

db.eval (“distinctDigits (db.phones.findOne({ ‘components.number’ : 5551213 }))")
[ 1,2, 3,5]

Tenepn y Hac ecThb, 4yeM 3aHATH pacupenenuTesb. Kak Bcerma B map-
reduce, pelreHue o TOM, Kakue I0JsI J0JKeH (POPMUPOBAThH paciipeje-
ﬂMTeﬂb,KpHTHHHO,TMKK&K(HTHDFOS&BHCHT,KaKHe6yﬂyTB03BpmueHH
arperupoBaHHbie 3HaueHus1. [TockonbKy Hall oTYeT TTOKa3bIBaeT Teedo-
HBI C Pa3HBIMU ITU(PPAMU, TO OJHUM T10JIEM 6szeT MacCuB pa3ndalomux-
cst mudp. A TOCKOIBKY Mbl XOTUM 3allpPAlINBaTh JaHHbIE 110 CTPAHE, TO
BTOPDBIM II0JIEM 6y[[eT crpana. CkoMIonyem u3 0060UX I0JIell COCTaBHON
KJII04: {digits : X, country : Y}.

Hama 3aaya — mpocTo mocYyuTaTh KOJTUYECTBO 3HAYECHUH, TTOITOMY
6yﬂ@w3MHTHpOBaTb3HaHeHHe1(KaHUHﬂﬁﬂOKyMeHTﬂO6aBﬂﬂeTeﬂHHHHy
K UTOrY). 3a/1a4a pelyKTopa — IPOCYMMUPOBATH 3TU €/IUHUIIBI.
mongo/map_1l.Jjs
map = function() {

var digits = distinctDigits(this);

emit ({digits : digits, country : this.components.country}, {count : 1});
}

mongo/reduce_1.js
reduce = function(key, values) ({
var total = 0;
for (var i=0; i<values.length; i++) {
total += values[i].count;

}
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return { count : total };

}

results = db.runCommand ({
mapReduce: ‘phones’,
map: map,
reduce: reduce,
out: ‘phones.report’

}

B mapamerpe out MBI 3aasn UM KOJATEKIHH (out : ‘phones.
report’ ), M €e MOKHO OTIPOCUTD, KaK JTIOOYI0 APYTYIO. ITO MATEPUATIIO-
BaHHOE TIpefICTaBJIeHNe, KOTOpPOe MOKAa3bIBaeT KOMaH/Ia show tables.

> db.phones.report.find({‘_id.country’ : 8})

{
“«_id” : { *digits” : [ O, 1, 2, 3, 4, 5, 6 ], “country” : 8 },
“value” : { “count” : 19 }

}

{
“_id” : { *digits” : [ O, 1, 2, 3, 5 ], “country” : 8 },
“value” : { “count” : 3 }

}

{
“_id” : { “digits” : [ O, 1, 2, 3, 5, 6 ], “country” : 8 },
“value” : { “count” : 48 }

}

{
“«_id” : { *digits” : [ O, 1, 2, 3, 5, 6, 7 1, “country” : 8 },
“value” : { “count” : 12 }

}

has more

Beenute KoMaHy 1t, 4TOOBI TPORXOIKUTH 06X0/ pedysratoB. O6pa-
TUTEe BHUMAHWE, YTO YHUKAJIbHbIE SMITUPOBAHHBIE KJIIOUM HAXOAATCS B
noJjie _id, a JaHHBIE, BO3BPAIIEHHbBIE PEAYKTOPAMHU, — B IIOJIE value.

Ecou BBI IpesimounTaete, 4T0OBI PELYKTOP TIPOCTO BBIBOIUI PE3YJIHTA-
TBI, @ He 3AITUChIBAJI X B KOJIJIEKITHIO, TO MOKETe IPUCBOUTD out 3HAUEHUE
{ inline : 1 }, HO IOMHHTE 0O OTPAHMYEHNN Ha PAa3Mep Pe3yJIbTaTa.
B Bepcuu Mongo 2.0 on cocrasmsietr 16 Mb.

Hanomunm, 4To B TJ1aBe, mocBsnieHHoi Riak, orMevanocs, 4To Ha BXOJ
PenyKTOopa MOXKET TT0/IaBaThCsl KAaK BBIXO PACIIpeeUTe s, TAK U BBIXOJI
IPYTUX PEAYKTOPOB. 3a4eM IMOAABATh BbIXOJ OJHOTO PEAYKTOPA HA BXOJ
IPYTOTO, eCJIN KJII0YH Pe3yapTaToB oquHakosbl? [logymaiite, kak aTo Mor-
JI0 ObI BBITJISIZIETH IIPU 3aIlyCKe Ha PasHbIX cepBepax (puc. 22).

Kaskpiii cepBep MOJKEH UCTIOMHSITE COGCTBEHHBIE 9K3EMILISPhI (hyH-
KIWiT map () ¥ reduce (), a 3aTeM TIePeIaBaTh PE3yJIBTATHI IS 00be/IH-
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HEHUsI TOMY CepBepY, KOTOPbI MHUIMUPOBAJ BbI30B. ITO KJIACCUUECKUI
AJITOPUTM <«Pas/Iesistii 1 BAacTByii». Ecin Obl Mbl Ha3BaJIM BBIXO PELyK-
TOpa total, a He count, TO IPUILLIOCH Obl 00pabaTbiBaTh 002 CJIydasi, Kak

ITOKa3aHO HMKE.

mongo/reduce_2.js

reduce = function(key, values) {
var total = 0;
for (var i=0; i<values.length; i++) {
var data = values[i];
if(‘total’ in data) {
total += data.total;
} else {
total += data.count;
}
}
return { total : total };

}

OpHako paspaboTurku Mongo mpeaBuIesd, YT0 MOTYT TOHAZ00UThCST
KaKHe-TO U3MEHEHVS Ha 3aBEPIIAIOIIEM 9Tarle, HATPUMED IepenMeHOBaHIE
TIOJIsT WJIK JIOTIOJTHUTEIbHbBIE BhlYKcIeHus. Ecin HaM efiCTBUTETHBHO TaK
BaykKHO, 4TOOBI T0JI€ Pe3yJibraTa HashbIBaJOCh total, TO MOKHO HANUCATh
dyHKIHIO finalize (), KOTOpast paboTaeT TaK ke, Kak B CJIydyae group ().

db.runCommand({'mapReduce'...})
A

mongos

reduce

X *.
mongod 1 mongod 2
reduce reduce
map map map map map map

Puc. 22. Pacnpegenutenu n peoyktopbl paboTtatoT
Ha AByXx cepBepax Mongo
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AdeHb 2: ntorn

Cerogusi Mbl paccMOTPeNIH G0JIee CI0KHBIE 3AIIPOCHL, BKJIIOYAIOIINE arpe-
ratable (PyHKIWH: count (), distinct () W, HAKOHeI, group (). s yc-
KOpEHUs WX BBITIOJHEHUST MBI ITOTh30BAJINCH BCTpoeHHbIMU B MongoDB
cpeficTBaMM MHIEKCUPOBaHUA. Ecim Bcero aToro HeJJ0CTaTOYHO, TO K Ha-
UM ycryraM kapkac mapreduce.

denHb 2: nomawuHee 3agaHvne

NHdopMaLMOHHBIA NOUCK

1. Haﬁ[[HTe COKpaIll€eHHbIE 3KBHUBAJICHTbI a/IMUHUCTPATHUBHBIX KO-

MaH/I.

HaiianTe oHIaitHOBYTO JOKYMEHTAIIMIO 10 3aIIPOCaM M KyPCOPaM.

3. Haiinure Ha caiite MongoD B nokymenTaruio mo kapkacy MapRe-
duce.

4. Tlomp3ysichk JavaScript-unrtepdeiicoMm, nccienyiTe Ko TPEX METO-
JIOB KOJIJIEKITUH: help (), findOne () W stats ().

N

3apaum
1. PeasnusyiiTe MeTos finalize /IJId BBIBOJIA CYMMapHOTO CYETYNKA B
BUJIE TIOJII total.
2. YcraHoBuTE ApaiiBep CBOETO JIOOGUMOTO sI3bIKa A1 Mongo 1 moz-
KJII0YMTeCh K Gase JAaHHBIX. 3alOHUTE KaKylO-HUOYIb KOJUIEK-
IIAIO U TTIOCTPOUTE HA/l Hell UHAEKC TI0 OTHOMY U3 TI0JIeH.

5.4. AeHb 3: HabopbI
perJimk, cermeHTupoBaHue,
NMPOCTPaHCTBEHHbIE fAaHHble u GridFS

Mongo ob6saaeT pa3sBUTBIME CPEACTBAMU JIJISI XPAHEHUS U OMPOCa JaH-
Hbix. Ho onn ectb 1 B ipyrux CYB/I. YaukaibHast 0COOEHHOCTD JOKYMEH-
THBIX (a3 JaHHBIX 3aKII04AeTCs B CIOCOOHOCTH a3 PeKTUBHO 00pabaThi-
BaTh GECCXEMHBIE JIOKYMEHTBI C TPOU3BOJBHBIM YPOBHEM BJIOKEHHOCTH.
A KoHKpeTHO Mongo oTiMYaeTcss yMeHMEM MacIiTabupoBaThCs Ha He-
CKOJIBKO CEpBEPOB MyTeM peIIMKAIuy (KOMUPOBAaHUS JAHHBIX Ha JIPyTHE
cepBepbl) WM CErMEHTHPOBAHUS KOJIEKINi (pasbueHnst KOJIEKIINU Ha
YacTH), a TAaKKe YMEHUEM TTapaJijieJIbHO BBITIOJIHATH 3apockl. To u apyroe
MOBBINIAET JIOCTYITHOCTb.
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Ha6opsbI pennauk

Mongo paszpabaThIBaach He Kak MOHOJIUTHBIN CEPBEP, a C IPUIIETIOM Ha TO-
PH30HTAJIbHOE MaciiTabupoBanue, B POeKT 3a/10KeHa COTJIaCOBAaHHOCTD
JAHHBIX U YCTOWIMBOCTH K YaCTUYHOM 1oTepe CBI3HOCTU ceTr. ONHAKO Y
CErMEHTHUPOBAHUS €CTh CBOM MUHYCBI: €CJTN KaKasi-TO YaCTh KOJIJICKITUH TI0-
TepsIHA, TO W BCS KOJJIEKITUS TePSIeT IeHHOCTh. Kakoil cMbICJI OTIpaImBaTh
KOJITTEKITUIO CTPaH, B KOTOPOH MPeCTaBJIEHBI TOJIBKO CTPAHBI 3aMaIHOTO
mosytapusi? Mongo periaer 9Ty BHYTPEHHE MPUCYIILYIO CETMEHTHPOBA-
HUTO MPOOJIEMY OYeHb TIPOCTO: 32 CUET AyOIUpOBaHus. PeIKO BCTPETHIID
MTPOM3BOJICTBEHHYIO CUCTEMY, COCTOSIIIYIO BCETO W3 OJHOTO IK3EMILISIPa
Mongo; yariie JaHHbBIE PETITUIMPYIOTCS HA HECKOJIBKO CEPBEPOB.

Ceropiist MbI He Oy/IeM U JIaJiblile MyYHUTh YK€ CYIIECTBYIONIYIO 6asy
MAHHBIX, 2 HAYHEM C YHCTOTO JINCTA W 3allyCTUM HECKOJIBKO HOBBIX Cep-
Bepos. Ilo ymomuanmuio Mongo nipociymusaet mopt 27017, mostomy no-
TIOJTHUTEJIbHBIM CEPBEPaM Mbl Ha3HAYUM JIPYyTU€ MOPTHI. HaHOMHI/IM, qTo
CHavaja Hy>KHO CO3/IaTh KAaTaJIOTH TaHHBIX:

S mkdir ./mongol ./mongo2 ./mongo3

[lanee 3amyctim cepBepbl Mongo. Ha aTom pa3 3agannm ar replSet
co 3HaueHHeM book 1 yKaxkeM HOMepa TOPTOB. 3a0AHO 3amaiauM (uar
rest, 4TOOBI MOJKHO OBLITO 0GpaIiaThest K BeO-uHTepdEricy.

S mongod --replSet book --dbpath ./mongol --port 27011 --rest

OtkpoiiTe enie 0HO OKHO TePMHUHANA U 3aIyCTUTE aHAJIOTUYHYIO KO-
MaH/y /IJIs1 3allycKa BTOPOTO cepBepa, yKa3aB JPYroi KaTajor U JIpyroi
nopT. ToyHO Tak ke 3aIycTUTe TPETUH cepBep B TPETbeM OKHE TepMHUHA-
Ja.

$ mongod --replSet book --dbpath ./mongo2 --port 27012 --rest
$ mongod --replSet book --dbpath ./mongo3 --port 27013 --rest

OG6paruTe BHUMaHME, 4TO OyIeT BBHIBOAUTHCS CIEAyIOIIee COolIe-
HUE:

[startReplSets] replSet can’t get local.system.replset config from self \
or any seed (EMPTYCONFIG)

ITO HOPMAILHO — HAM EHIe TOJBKO MPEACTOMT WHHUIMATU3UPOBATH
Habop peruk, u Mongo HamomuHaer 006 3tom. OTKpoiite 060J04-
Ky mongo, MOAKJIIOYATECH K JIOOOMY CEPBEPY M BBITOJHHUTE (DYHKIIUIO
rs.initiate().

S mongo localhost:27011
> rs.initiate ({
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_id: ‘book’,
members: [
{_id: 1, host: ‘localhost:27011"},
{_id: 2, host: ‘localhost:27012"},
{_id: 3, host: ‘localhost:27013"}
]
}

> rs.status|()

3/1ech MbI BOCIIOJIb30BAINCH HOBBIM 00BEKTOM rs (replica set — Habop
periK). Y Hero, Kak u Ji000To APYroro 00beKTa, MIMeeTest MeTo help () .
Komanzia status () MO3BOJISIET y3HATh, pabOTAET JIM JTaHHBII HAGOP per-
JIMK, IPOJIOJIKAITE ¢ ee MOMOIIBIO TIPOBEPSITH COCTOSTHUE, OKA WHUIUA-
JIM3AIUS HEe 3aBEPIINTCS, TOABKO MOTOM MOKHO OyIeT npoposkaTs. Ha-
OJII0/1ast 32 TEM, YTO BBIBOJSAT BCE TPU CEPBEPa, Bbl OOHAPYIKUTE, YTO OMH
HareyaTaeT CTPOKY

[rs Manager] replSet PRIMARY

a [1Ba IpyruX — CTPOKY

[rs_sync] replSet SECONDARY

Tot cepsep, uTo HarevyaTas PRIMARY, siBjsiercst riasHbiM. Cropee Bce-
ro, ato Oyzer cepsep, npociyimuBaomuii mopt 27011 (tak kak oH ObLI
3alyleH MepBbiM); eCIU 9TO He Tak, MOAKII0YUTE KOHCOJIb K TJIABHOMY
cepsepy. [TonpobyiiTe BCTaBUTH KAaKylO-HUOY/Ab YEyXy M3 KOMAHHOTO
unTepdeiica 1 IOCMOTPUTE, UTO TTONYIUTCH.

> db.echo.insert ({ say : ‘HELLO!’ })

ITocne BcraBku; BIJHL/,II[I/ITC 13 KOHCOJIN U TIPOBEPHTE, YTO M3MEHEHUE
permnupoBano. i 3TOTO OCTaHOBUTE TJIABHBIN Yy3€J, I0CTATOYHO
MPOCTO HAaXKaTh CTRL+C. 3arjisiHyB B JKYPHAJIbI IBYX OCTaBIINXCS CepBe-
POB, BbI 06Hapy>1<1/1Te, 49TO OJIMH N3 HUX TTOBBIIIEH B PAaHI€ /10 TJITaBHOTO (OH
BBIBEJIET CTPOKY replSet PRIMARY). OTKpOIiTE KOHCOJb U TIOJAKIIOYUN-
Tech K 9T0l Matinte (y Hac 910 ObL1 cepsep localhost:27012), nociie yero
BBIIIOJIHUTE KOMaHAY db.echo.find () — OHa JOJKHAa BEPHYTbh BBEIEHHOE
paHee 3HAYEHHUE.

CriTpaeM B TIepeTacoBBIBaHWE KOHcoJel eme pasok. lloaxiiounte
KOHCOJTh K OCTaBIIIEMYCs MTOAYMHEHHOMY (SECONDARY) cepBepy. Ha Bcs-
KUH cJIydaii BeITTOJIHATE (DYHKIWIO isMaster (). B Hamem ciydae ee pe-
3YJIBTAT BBITJIS/IEN TAK:

S mongo localhost:27013

MongoDB shell version: 1.6.2
connecting to: localhost:27013/test
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> db.isMaster ()
{

“setName” : “book”,
“ismaster” : false,
“secondary” : true,
“hosts” : [

“localhost:27013",
“localhost:27012",
“localhost:27011"

1,
“primary” : “localhost:27012",
“ok” : 1

B atom IK3EMILIIAPE 000J109KH Honp06yeM BCTAaBUTDb €I1€ O/ITHO 3HAa4e-
Hue.

> db.echo.insert ({ say : ‘is this thing on?’ })
not master

Coobriienue not master 03Ha4AET, YTO MBI HE MOKEM TIHCATH HA TTOYH-
HEHHBIH cepBep. U unTaTh HEMOCPENCTBEHHO C HETO TOXKE He MOJTYyYUTCS.
B xask1oM Habope PETUTHK CYTIECTBYET TOIBKO OJIMH TIABHBIN Y3€I, U B3a-
UMOJIEHCTBOBATE HY;KHO HMEHHO € HUM. JTO TILTI03 KO BceMy Habopy.

C pemvkarieil JaHHBIX COMPSKEHBI MPOOIEMBI, OTCYTCTBYIONINE B
6a3ax JaHHBIX C eIUHCTBEHHBIM UCTOUYHUKOM. B ciyyae Mongo oxnma us
Po6GIIEM COCTOUT B TOM, YTOOBI PEITUTH, KAKOH y3eJI MOBBIIMATE B PAHTE,
KOT/Ia TJIaBHBIH cepBep BBIXOANT U3 cTposi. Mongo pelaet ee, MpoBOIS BbI-
Gopsl Tporiecca mongod. [TobexkaaeT TOT, Y KOTOPOTO CaAMBIE CBEKHUE JlaH-
Hble. B HacTosIuit MOMEHT y Bac MOJIKHO paboTath ABe CayKObI mongod.
ITonpoObyiiTe OCTAaHOBUTD TEKYLIMIA TIaBHBIN y3esr. Korma Mbl mipozesaim
3TO, UMesl TPH Y3714, OMH U3 OCTABIIIXCS CTAJ HOBBIM IJIaBHBIM. Ho Te-
nepb Beé OyzeT mo-pyroMy. B skypHase mocieIHero 0CTaBIerocst cepue-
Pa TOSIBUTCS 3aITUCh TAKOTO BUA:

[ReplSetHealthPollTask] replSet info localhost:27012 is now down (wmwm. ..
[rs Manager] replSet can’t see a majority, will not try to elect self

([rs Manager] replSet He BUIUT OONBIMHCTBA, HE IHTAOCH BEOPATH CaMOTO Cebsi)

Ortciofa craHoBUTCS TIOHATHA Dumocodus, cTosmast 3a KOHUTYpH-
poBaHUeM cepBepoB B Mongo, ¥ NpUYIHA, IO KOTOPOI YUCJIO CEPBEPOB
BCET/Ia JI0JKHO ObITh HEYETHO (TPH, MATH U T. 1.).

A Terepb CHOBA 3aIIyCTHUTE APYTHe CEPBEPHI U 3ATJISTHUTE B JKYPHAJIBL.
Korza y3esn nogHuMaeTcst, OH IIePEXOAUT B COCTOSIHUE BOCCTAHOBJIEHUST U
IBITAETCS] PECUHXPOHU3UPOBATH CBOM JJAHHBIE C HOBBIM [JIABHBIM Y3JIOM.
«Munyrtouky! — BockiHIaeTe Bbl. — A YTO €CJIM Y MCXOIHOTO IJIABHOTO
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y371a GbLIH TaHHbIE, KOTOPbIE €Il He YCIeNU PAcpOCTPAHUThCsI?> Takue
oreparu mpocto otépackiBaiorces. Omeparius 3amucy B Habope PerivK
He CYMTAETCSI YCIENTHOM, MOKa Ha GOJIBITMHCTBE Y3JI0B He Gy/IeT coXpaHe-
Ha KOIIW4 JaHHbIX.

MpoGaema 4eTHOro Yncna y3nos

Wnes pennukaiuu A0BOJBHO TPOCTA: BBl MUIIETE HA OMUH CepBep
MongoDB, a 3aTeM gaHHbIe KONUPYIOTCS Ha BCE OCTaIbHBIE y3JIbl Habopa
perunk. Eciiv riaBHbIi cepBep HEAOCTYTIEH, TO Ha €r0 POJb BHIOUPAeTCs
OJIVH M3 OCTABIIUXCSI, U OH MPOJOJDKAET 00CHYKMBATH 3arpochl. OIHAKO
cepBep MOXKET OKa3aThCsl HEJOCTYTIEH He TOJBKO B pe3yJbTaTe BhIXO/a U3
cTposi. IHoT/Ia TIpotiaziaeT ceTeBoe coefuHeHne MexXIy y3iaamMu. B takom
ciygae Mongo 3asIBJISIET, UTO CemMb COCMOUM U3 OONLUUHCMEA Y3108, 6Ce
ewe cnocobuvix sudemv opye opyea.

MongoDB oxuzaer, 9to B HaOOpe PEILUIUK HEYETHOE YUCIO Y3JIOB.
PaccmoTtpum, k mpumMepy, ceThb U3 ATH y3J0B. Eciii B pe3ysbsraTe otepu
CBA3HOCTHU CETh paclaiach Ha [Ba hparMeHTa — ¢ TpeMs U ABYMs y3Jia-
MU, — TO GOJIBINHUIT (PParMeHT COCTABAET SIBHOE OOJIBITUHCTBO, TOATOMY
MOJKET BBIOPATh IVIABHBIN y3€J U TPO0JIKATH 00CIyKUBAHUE 3aIIPOCOB.
B orcyTcTBHE SIBHOTO OOJIBITMHCTBA COOPATH KBOPYM HEBO3MOSKHO.

Y106bI TOHSITH, TOYEMY HEOOXOAMMO HEYETHOE YHCJIIO Y3JI0B, PACCMOT-
PHM, 4TO MOXKET TIPOM30ITH, KOT/Ia B Habope PeIIvK YeThipe y3ia. [pes-
TMIOJIOKKM, UTO B PE3YJIBTATE TIOTEPH CBAZHOCTU 0OPA30BaIOCh JBA CETMEH-
Ta M3 JIBYX Y370B. B 07IHOM U3 HUX MO-TIPEKHEMY HAXOIUTCS UCXOTHBIN
IJIaBHBIH Y3€J1, HO TOCKOJIbKY OH HE BUAUT A6H020 OOIBUUHCTNEA CETH, TO
cHUMaET ¢ cebst 00513aHHOCTH TTaBHOTO cepBepa. Ho u B ipyrom dpparMen-
Te BBIOPATDH TJIABHBIN y3€J HEBO3MOKHO, TIOTOMY YTO HET CBSI3U C SIBHBIM
GOJIBIIMHCTBOM y3J10B. Hut TOT, HU Ipyroit Habop He MOTYT 00CTy/KUBATH
3aIPOCHI, ¥ BCSI CUCTeMa OCTaHaBanBaeTcs. [1pyu HATMYmm HeyeTHOTO Yrc-
JIa Y3JI0B 3TOT ClleHapuil — (pparMeHTHPOBaHHAS CEThb, HU B OJTHOM (par-
MEHTE KOTOPOil HEeT SIBHOTO OOJIBIINHCTBA, — MEHEe BEPOSITEH.

Hexoropoie CYB/l (uanpumep, CouchDB) pomyckaior Hamndne
HECKOJIbKUX TJIABHBIX y3JI0B, HO Mongo K MX Yuciay He OTHOCUTCS U He
yMeeT paspemiaTbh KOH(INKTHI, BO3HUKAIOIIHE TIPU OOHOBJIEHUY JTaHHDIX.
MongoDB noaxoaut K KOH(MJIMKTAM MeK/Iy HECKOJTbKUMU IFJIaBHBIMU Y3-
JIAMU TIPOCTO — He J0MyCKaeT UX BOBCE.

B otimune or, ckazkem, Riak, Mongo Bcerma 3HaeT caMoe IOCJIeHee
3alMcaHHoOe 3HaYeHue; KJIMeHTy HUYero pemath He Hazo. Ileab Mongo —
00€CTIEYUTH CTPOTYIO COTIIACOBAHHOCTD ITPU 3AITHCH, U 3AIIPET HECKOIBKUX
TJIABHBIX Y3JI0B — HE CAMbIH IJIOXOU METOJI €€ TIOCTHKEHUSI.
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FonocoBaHue v apouTpPbI

He Bcerpa Bo3MOXHO 06ecneynTb HalMyMe HEYETHOrO Y1cna CEPBEPOB AJiS
penavkaumMm AaHHblX. B Takom cnyvyae MOXHO nnbo Ha3HayUTb crneumanbHOro
apbutpa (pekomeHayeTcsl), nnMbo gatb 60JbLIE FONOCOB HEKOTOPLIM CEPBEPAM
(He pexkomeHayeTtcsl). B Mongo apbutpom HasbliBaeTcst YieH Habopa pennuik,
KOTOPbI MPYHMMAET y4acTue B rOI0COBAHNN, HO HE 3aHMMAETCSH Penankaumnen.
3anyckaeTcsl OH kak 06bl4HbIV cepBep, HO B KOHdUrypaumoHHom daiine 3apaeT-
cs creuvianbHbI nar, Hanpumep: { id: 3, host: ‘localhost:27013’,
arbiterOnly : true}.ApBUTpbl NONE3HbI 418 BbIXOAA M3 TyNMKa U 9TUM Ha-
NnomMuHaloT posib BuLe-npesnaeHTa CLLUA B CeHate. 1o ymonyaHuio y Kaxaoro aK-
3emnngapa mongod UMEETCS POBHO OAMH rOn0C.

CermeHTMpoBaHue

OpHa W3 OCHOBHBIX NPUYMH cymliecTBoBaHust Mongo — GesomacHas U
6bicTpas 06paboTKa oyeHb GOJbIINX HAGOPOB JaHHbIX. OUYeBU/HbBIN CIIO-
cob JIOCTVIKEHUsT 3TON 1M — TOPU3OHTAJIBHOE CETMEHTHPOBAHUE 10
Jvara3oHaM 3HaYeHUH — WM 711 KPATKOCTU IIPOCTO Ce2MEeHMUPOSaAnue
(sharding). BmecTo TOTO 4TOGBI XpaHUTh BCIO KOJUIEKIIMIO HA OHOM Cep-
Bepe, OHa Pa3OMBaeTCst Ha YacTu (MHBIMU CJIOBAMH, CETMEHTUPYETCST ), KO-
TOpPbIE PA3MEIAIOTCST HA HECKOJIbKUX cepBepax. Harmpumep, Mbl MOTJIH ObI
oMecTuTh Teseponnbie HoMepa, menbiiue 1-500-000-0000, Ha cepep A,
a 6osbinue i pasbie 1-500-000-0001 — Ha cepsep B. Mongo ympormia-
€T pellieHne ATON 33/1a4M C MMOMOIIBIO MEXaHN3Ma aBTOCETMEHTUPOBAHUS,
KOTOPBIN CAMOCTOATENBHO IPOU3BOJIUT pasbueHue.

[laBaiiTe 3anmyctum nBa (HEPENIUIUPYIONINX ) cepBepa mongod. Kak n
B ciTydae Habopa PeIUINK, CYIECTBYET CHelHalbHbIi ITapaMeTp, O3Hayaro-
W, YTO TAHHBINA CePBEP MOKET yUYaCTBOBATH B CETMEHTHPOBAHUM.
S mkdir ./mongo4 ./mongo5

$ mongod --shardsvr --dbpath ./mongo4 --port 27014
S mongod --shardsvr --dbpath ./mongo5 --port 27015

Ternepb HYKHO CIeTaTh TaK, YTOOBI CEPBEP AEHCTBUTETHLHO BEJ yYeT
Kiroueit. TIpeAnonoxkuM, 4to Mbl co3auu TabauILy /st XPaHEeH s Ha3Ba-
HUiL rOpogoB B andaBuTHOM Hopsaake. HeoOXoauMo Kak-TO COOOIIUTD,
4TO Ha3BaHUs, HaunHawIuecs ¢ OykB ot A 10 N (K mpuMepy) JOJIKHBI
XPAHUTHCS HA cepBepe mongo4, a HaunHawtuecs ¢ 6yks ot O 10 Z — Ha
cepBepe mongos. B Mongo /17151 9TO# 1111 CO3aeTCst KOHpU2YpayuoHHvlil
cepeep (OOBIUHBIN IK3EMIIISIP mongod, 3AIMYIIEHHBIH CO CIEIUATHHBIM
(starom), KOTOPBIN yYUTBIBAET, Kakoii cepep (Mongo4 nix mongos) Ka-
KM€ 3HAaYeHUST XPAHMUT.

S mkdir ./mongoconfig
$ mongod --configsvr --dbpath ./mongoconfig --port 27016
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Haxomerr, HaMm HeoOXOIMM €Ille YeTBEPTHIi CepBEP, mongos, SBIISIO-
muiicsa eAMHCTBEHHOM TOYKOH BXo/a /17151 KianeHToB. CepBep mongos MO/~
KJII04aeTcs K KOHDUTYpalMoHHOMY cepBepy (Ha30BeM ero mongoconfig)
ISl TIoJTydeHns MHMOPMAIUM O CeTMEHTHUPOBAHUU. 3allyCTHM €ro Ha
nopty 27020, 3aaB napameTp chunkSize (pa3mep MOpIUM) paBHBIM 1.
(ITopruust pazmepom 1 MbB gBisgercss MUHUMAIBHO AOMycTUMON. Takoe
3HAYEHHUe MO3BOJUT HABIIONATH 33 TEM, KaK TPOMCXOIUT CETMEHTUPO-
BaHWe HaIero HeGOJBIIOro Habopa MaHHBIX. B MPOM3BOICTBEHHON CHC-
TeMe CJIeZI0BAT0 GBI OCTaBUTh 3HAYEHUE O YMOJIYAHWIO WK BHIOPAThH
ropaszao Gosbiuii pasmep.) O MECTOHAXOKIEHU KOHPUTYPALHOHHOTO
cepBepa (JIOMEHHOE UMs:HOMED TTOPTa) mongos y3HaeT Garofapst diary
—--configdb.

$ mongos --configdb localhost:27016 --chunkSize 1 --port 27020

mongos n mongoconfig

MoxeT BO3HUKHYTb BOMPOC, 3a4eM Mongo pasgenser ponn KoHourypawms n
To4ka BxoAa (mongos). CBA3aHO 3TO C TEM, YTO B MPOMU3BOACTBEHHbLIX CUCTEMAX
3TN NPOLLECChl 0ObIYHO 3anycKaloTCcs Ha GU3NYECKU pa3NinyHbIX cepBepax. KoH-
dUrypaumoHHbli cepBEP (KOTOPLIN CaM PENINLMPYETCS) ynpaBnseT nHdopma-
LMEN O CErMEHTMPOBAHMN B MHTEPECAX APYrMX CErMEHTUPOBaHHbIX CEPBEPOB,
TOorga Kak mongos 0ObIYHO 3aMyCKAETCS HA TOW Xe MaluvHe, rae paboTaeT cepeep
NMPUIIOXEHNIA, YTOObI KJIMEHTbI JIEFKO MOMIN K HEMY MOAKIIIOYATLCS (HE AymMas o
TOM, A€ HAXOAATCA KOHKPETHbIE CErMEHTbI).

MHTepecHo, 4TO mongos SIBJSIETCST 06JIeTdeHHON Bepcueit moHo(hyH-
KIIMOHATBHOTO cepBepa mongod. [louTn Bce KoMaH/Ibl, paclio3HaBaeMble
mongod, PACIIO3HAIOTCS ¥ mongos, UTO JIEJIAeT €r0 UIeaTbHBIM ITOCPEIHU-
KOM JIJIsT KJTUEHTOB, KOTOPBIM HEOOXOIMMO TIO/IKJII0UYATHCS] K HECKOIBKAM
cerMeHTHPOBaHHBIM cepBepaM. Ha puc. 23 uzobpakeHa KOH(DUTYparist
HAIIUX CEPBEPOB.

Ternepb TOAKIIOUNTE KOHCOJb K 0ase JaHHBIX admin Ha cepBepe
mongos. Ceiiyac MbI 3aliMeMcst KOH(MUTYPUPOBAHUEM CETMEHTOB.

S mongo localhost:27020/admin

> db.runCommand( { addshard : “localhost:27014” } )
{ “shardAdded” : “shard0000”, “ok” : 1 }

> db.runCommand( { addshard : “localhost:27015” } )
{ “shardAdded” : “shard0001”, “ok” : 1 }

Tlanee HeoOX0AMMO yKa3aTh Oasy JaHHBIX, MOJJIEKALIYIO CErMEHTH-
POBAHUIO KOJJIEKIIMIO | TIOJIE, TI0 KOTOPOMY CErMEHTHPOBaTh (B HaIleM
cJrydae Ha3BaHUeE TOPO/IA).
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> db.runCommand( { enablesharding : “test” } )

{ “ok” : 1}

> db.runCommand( { shardcollection : “test.cities”, key : {name : 1} } )
{ “collectionsharded” : “test.cities”, “ok” : 1 }

WNrak, HacTpoliika 3aBepIiieHa U MOKHO 3arpysKaTh JaHHble. B ucxon-
HOM KOjie, TIpIJIaraeMoM K KHUTe, nMeeTcs daiia mongo citiesl000.
json pasmepoM 12 MB, B KoTopoM cozep:kaTcs cBegeHust 000 BCeX ropo-
max Mupa ¢ HacesteHreM 6oJbiiie 1000 yenoBek. Ckavaiite sTOT haii 1 3a-
MyCTUTE CKPHIIT, KOTOPBIH UMIIOPTUPYET JAHHBIE HA HAIIl CEPBEP mongos:

$ mongoimport -h localhost:27020 -db test --collection cities \
--type json mongo_citiesl1l000.json

Ha noak/mo4eHHON K mongos KOHCOJIM BBEJUTE KOMaH/y use test,
4TOOBI BEPHYThCs B 023y JaHHBIX test.

KIMNMEeHTbI

mongos

shard1
(mongod)

shard2
(mongod)

Puc. 23. Haw KpoXOTHbIV CErMEHTUPOBAHHbIN Knactep

lMpocTpaHcTBEHHbIe 3anpockl

B Mongo umeercst onHa 3ameuaresibHas MTyKa. XOTS OCHOBHOU TEMOWU
Ha CETO/HS SIBJISIETCSI HACTPOWKA cepBePOB, 6e3 HeOOIBIIOT0 aTTPaKIIMOHA
neHb GbL1 Obl poraiuM. M B KauecTBe TAKOTO PasBJIeueH sl MbI IIPeICTa-
BUM TIPOCTPAHCTBEHHBIE 3aITPOChl B Mongo. J1yisi Havasia MoKII0YNTeCh K
cepBepy mongos.

$ mongo localhost:27020
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CekpeT TIPOCTPAHCTBEHHBIX 3aIIPOCOB 3aKJIIOYAETCS B CHENUATBHOM
criocobe WHAEKCUPOBAHUS reorpaUuecKuX JAHHBIX, KOTOPHI Ha3bIBa-
eTcs zeoxewuposanuem. Takoil MHIEKC TIO3BOJISIET UCKATh HE TOJBKO IO
3HAYEHUIO VJIU [IMATIA30HY 3HAYEHWI KOOPAMHAT, HO U GBICTPO HAXOAUTH
Gimsneskarue Toukd. Keratu ToBopst, B MPEIBILYINEM Pasjiesie Mbl Kak
pas 3arpys3uau GOJIbIIOH MAacCUB reorpadudeckux MaHHbix. ITo6br 06pa-
MAThCS K HUM C 3aIIPOCAMH, MBI [OJKHBI IEPBBIM [I€JIOM ITPOMH/IEKCH-
poBaTh MaHHbIe MO OO0 location. Iy MOCTPOEHUST IBYMEPHOTO UHJIEK-
ca (tuna 2d) HeoOXoAMMO yKaszaTh JilOOble ABa [0Jsl. B HaiieMm ciaydae
OHU TIPE/ICTABJIEHBI B BUe Xela (Hampumep, { longitude:1.48453,
latitude:42.57205 }), HO C TeM K€ YCIIEXOM MOTJIU OBl OBITH 2JI€MEH-
TaMu MaccuBa (Hampumep, [1.48453, 42.57205]).

> db.cities.ensureIndex({ location : “2d” })

Ecau 661 KostekImst He 6bl1a CErMEHTHPOBAHA, TO MOKHO OBLIO ObI
3ampanBaTh, KaKoi ropos (M1 Topo/ia) HaXOAUTCA B TAHHON TOYKe WJIN
panom c¢ Heil. Ho B Tekyrieil Bepcun Mongo MOKa3aHHBIN HUKeE 3a1TpPOC
paboTaeT TOJNBKO /I HECErMEHTUPOBAHHBIX KOJUTEKITHH,

> db.cities.find({ location : { S$near : [45.52, -122.67] } }).limit(5)

B 6ysymux Bepeusix MIaHUPyeTcst PACIPOCTPAHUTD 9Ty BO3ZMOKHOCTD
U Ha CETMEHTUPOBAHHbBIE KOJTEKITMU. A TIOKA /IS MOMCKA OIIM3JIEKAIITNX
TOPOJIOB B CETMEHTHPOBAHHOHN KOJUIEKIINH cities TONB3YHTECh KOMaH-
701 geoNear (). BOT kak BBITVISZANT BO3BpalllaeMblil eil pe3yJibrar:

> db.runCommand ({geoNear : ‘cities’, near : [45.52, -122.67],
num : 5, maxDistance : 1})
{
“ns” : “test.cities”,
“near” : “1000110001000000011100101011100011001001110001111110",
“results” : [
{
“dis” : 0.007105400003747849,
“obj” : {
“_id” : ObjectId(”4d81c216a5d037634ca98df6”),
“name” : “Portland”,
}
I
1,
“stats” : {
“time” : 0,
“btreelocs” : 53,

“ngcanned” : 49,
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“objectsLoaded” : 6,
“avgDistance” : 0.02166813996454613,
“maxDistance” : 0.07991909980773926
T,
“ok” 1

}

Komanna geoNear () 3a0/lHO ITOMOTAET OTJIA’KUBAThH IPOCTPAHCTBEH-
Hble KoMaH/[pl. OHa BO3BPAIAET KJIa/1e3b 110JIe3HOM MH(pOpMaIlUK, Harpu-
Mep: PACCTOSHUE JI0 YKa3aHHOU B 3aIPOCe TOUKHU, CPeTHEE U MAKCUMAJIb-
HOE PacCTOSHHUE [JIsI BO3BPAILEHHOr0 Habopa, a TaKKe CBEJEHU O CAMOM
WHJEKCe.

GridFS

OnvH 13 HEOCTATKOB paciipe/le/IeHHOM CUCTEMBI — OTCYTCTBUE €IMHON
daiinoBoii cucremsr. Jomyctum, Bbl pabotaete ¢ caliTOM, Ha KOTOPBII
MOJIb30BATEM MOTYT 3arpy:ath (ororpadun. Eciu caiit obenykuBa-
€TCST HECKOJIbKUMU BeO-cepBepaMu, pa3MeIleHHBIMU B Pa3HBIX Y3JIaX, TO
HEOOXOAUMO OO BPYYHYIO KOIIMPOBATH 3arpy KeHHble M300paKeHus: Ha
KaXKbIi cepBep, JMO0 OPraHM30BbIBATh KAKYIO-TO MEHTPATM30BAHHYIO
(daityoByio cucremy. B Mongo i Takoro ciaydas uMeercs coOCTBeHHas!
pacupeznenentas daitaosasa cucrema GridFS.

B muctpubytuB Mongo BK/IOUeHAa KOMAHIHAS YTUJIUTA JJIST B3a-
umozeiicteust ¢ GridFS. Yro 3ameuatesibHO, st pabOThI ¢ HEH HUYETO
He HY’KHO HacTpauBaTbh. Eci cefigac ¢ TOMOTIBIO KOMAH/IbI mongofiles
3aIMPOCUTD (haiiJIbl HA YIIPABJISIEMBIX mongos CETMEHTAX, TO Mbl ITOJY4UM
IyCTOW CIIUCOK.

S mongofiles -h localhost:27020 list
connected to: localhost:27020

Ho nonpoGyiite 3arpysnTh KaKkoii-HIOY b (aii.

S mongofiles -h localhost:27020 put my_file.txt

connected to: localhost:27020

added file: { _id: ObjectId(’4d81cc96939936015£974859"), \
filename: “my_file.txt”, chunkSize: 262144, \
uploadDate: new Date(1300352150507), \
md5: “844ab0d45e3bded0d48c2e77ed4f3b0e”, length: 3067 }

done!

U, 0 uyz0, eciu Temeph CHOBA BBITIOIHUTH mongofiles, TO Mbl 0OHAPY-
JKUM 3aTPY>KEeHHBIN (haiir.
$ mongofiles -h localhost:27020 list

connected to: localhost:27020
my_file.txt 3067
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BepHYBHII/ICI) B KOHCOJIb mongo, MOKHO ITOCMOTPETD, B KAKNX KOJIJIEK-
omuax MOHgO XPaHUT JaHHBIE.
> show collections
cities
fs.chunks

fs.files
system.indexes

Tak Kak 9TO caMmble OObIYHbBIE KOJIJIEKIINU, TO UX MOJKHO PEIJIMIIUPO-
BaTb M OIIPpalinBaTh NPUBbIYHBIMU crocobaMu.

deHb 3: ntorn

Ha stom 3aBepiaercs naie ucciaenoBaarie MongoDB. Cerozgns MblI 1mo3-
HAKOMIIUCH ¢ TeM, Kak Mongo o6ecrieunBaeT J10JTOBEYHOCTD JAHHBIX C
TIOMOIIIBI0 HAOOPOB PETUINK, U ¢ MOANIEPKKOI TOPU3OHTATBHOM MacIiTa-
OUPYEMOCTH 32 CYET CETMEHTUPOBAHMS. MBI TOKA3AMH, KaK CJIETYeT KOH-
(urypupoBarh Kj1actep cepBepoB, M TIPOSICHUIIN POJIb cepBepa mongos B
KadecTBe MOCPEHUKA, YIPABJSIONIETO aBTOCETMEHTHPOBAHUEM MEXKIY
HECKOJbKUMU y31aMu. HakoHeTr, MBI TT09KCIIepUMEHTHPOBAJIH C JIOTIOJTHU-
TeJTHHBIMU BCTPOEHHBIMU B MONgo cpe/icTBaMy, & UMEHHO C TIPOCTPAaHC-
TBEHHBIMU 3aIPOCAMU U PACIIPENeIeHHOM (haitnoBoit cuctemoii GridFS.

AdeHb 3: pomawHee 3agaHne

NHdopMaLMOHHBINA NOUCK

1. TIpouuTaiite B OHIAHHOBON MOKyMeHTaIuu 060 Bcex KOH(pUrypa-
[[HOHHBIX TTApaMETPax Habopa PEIUIuK,

2. BblsicHuTe, KaK CO3/1a€TCS TPEXMEPHBIN MPOCTPAHCTBEHHBIN WH-
nexc (1o chpepuyecKkuM KOOpIuHATAM ).

3apaun

1. B Mongo umeeTtcst mojiiep:kKa orpannduBaioimux ¢puryp (TouHee,
KBaJpaToB M Kpyros). Haiimurte Bce roposa, pacnosioKeHHbIE B
npezenax 50 Mushb ot nenrpa Jlongonal.

2. 3armycTute MeCTh CEPBEPOB: IO TPH cepBepa B IBYX Habopax per-
JIVK, KQXK/bIIl U3 KOTODPBIX SIBJISIETCSI CETMEHTOM. 3aIlyCTUTe KOH-
uryparmonnslii cepBep 1 mongos. Hacrpoiite B Takoit koudwury-
pauuu GridFS (310 pelnaromuii sK3aMen).

4 http://www.mongodb.org/display/DOCS/Geospatial+Indexing
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9.95. Pesiome

Hazeemcs, 4To 3T0 KpaTkoe 3HaKOMCTBO ¢ MongoDB mpobyauno B Bac
WHTEPEC W [IOKA3aJI0, YTO He 3PS OHA 3aCy:Kuja Ha3BaHWE <«MOHCTPY-
03HOIT» 6a3bl JaHHBIX. JTO OBLIA TOBOJHHO HACHIIEHHAS TJIABa, HO, KAK
0OBIYHO, MBI JIUIITH TPOOEKAIICH 1T0 CAMBIM BEPXaM.

CunbHbie cTopoHbl Mongo

ImaBHOe gocTonHCTBO MOngo — ¢rocoGHOCT 06pabaThiBaTh THTAHTCKUE
MAaCCHBBI JAHHBIX (M OTPOMHBIN ITOTOK 3aITPOCOB) 32 CUET PETTUKAINT 1
TOPU30HTAIBHOTO MaciTabupoBanust. Ho oHa Takike Tpe/iaraeT BechMa
ruOKYI0 MOJIEJIb JIaHHbIX, TAK KaK He HyKHO 3apaHee OIPEAEISITh CXEMY, a
JIaHHbIE MOTYT OBITh BJIOKEHHBIMU (JJIS1 TOCTHIKEHUST aHAIOTUYHOTO (-
dekra B PCYB]I npuiiioch Obl UCIIOIb30BATh COEUHEHNS ).

Haxomnerr, mpu npoextupoBanun MongoD B 3akmagsiBanacs mpoctoTa
HCIIOJIb30BaHusA. BO3MO/KHO, BB 0OPaTHIM BHUMAHUE HA CXOACTBO MEXKIY
KoMaHZaMu Mongo ¥ HEKOTOPBIME KOHIENUAME (a3 JaHHBIX Ha OCHOBE
SQL (3a BeryeToM coeiTHEHNI HA CTOPOHE cepBepa). JTO He CIyYaliHo,
¥ UMEHHO TI0 3TOi mpwunHe Mongo mpuBeKaeT Tak MHOTO CTOPOHHU-
KOB U3 4KCJIa OBIBIINX MOJIb30BaTe el 00hEKTHO-PENSIINOHHBIX MOJIETIEN
(ORM). DT1a cucremMa UMeeT HOCTATOYHO OTJIMYMIA, YTOOBI Pa33aI0PUThH
MHOTHUX Pa3pabOTUNKOB, HO HE HACTOJIBKO MHOTO, YTOOBI OTITYTHYTh CBOEH
YYKIOCTHIO.

Cnabbie ctopoHbl Mongo

To, uto Mongo noonpsieT J1eHOPMAIU3AINIO CXeMBI (XOTS CaMU CXeMBI 1
OTCYTCTBYIOT ), HEKOTOPBIM MO>KET TIOKa3aThCs HenpreMieMbIM. EcTb pas-
paBOTYNKH, B KOTOPBIE KECTKIE OTPAaHUYEHUS, HaJIaraeMble PeIAIIHOHHON
CYDB/l c ee x0JI0HOI JIOTUKOWN, BCEJISIOT YBEPEHHOCTh. BO3MOKHOCTD
BCTaBKH B JIIOOYIO KOJJIEKIMIO 3HAYEHUS TPOU3BOJIBHOTO THUIIA BHI3BIBACT
onacenus. EnuncTBeHHas omeyaTKa MOKET CTATh TPUYUHON MHOTOYACO-
BBIX MYY€EHUIA, €CJIM BB He IOTa/laeTech UCKATh IPUYMHY B UMEHAX ToJiei
u KoJutekimii. [ubxocth Mongo — He Takoe yik G0JIbIoe MPerMyIIecTBO,
€cJIi MOJIeJIb TAHHBIX yoKe IOCTATOYHO 3peJiasd U TaBHO 3aUKCUpOBaHa.

[Mockonbky Mongo opueHTHpOBaHa Ha GOJIbIIHE HAGOPHI JAHHBIX, TO
MCIOJIb30BATD €€ UMEET CMBICJ B KPYITHBIX KJIACTePax, [l IPOEKTUPOBA-
HYST U 0OCTYKUBAaHWs KOTOPBIX TPEOYIOTCSA HEKOTOpbIe yeusust. B orm-
uue ot Riak, re go6aBieHne HOBBIX Y3JI0B TIPOU3BOAUTCS TIPO3PAYHO U
MOYTH He3aMETHO B IIPoIlecce dKCIIyaTallly, HacTpoiika kiaactepa Mongo
MO/Ipa3yMeBaeT MpeiBapuTesIbHOE TITTAHUPOBAHHE.
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lMepen paccraBaHnem

Mongo — oTIUdHbIH BRIOOD 715 TEX, KTO YK€ TPUBBIYHO MCIONB3YET IS
XPaHEHWUsI IAHHBIX PEJISIIIMOHHY 0 6a3y JaHHBIX U oOpallaeTcsi K Hell ¢ 1mo-
MOIIIBIO KaKOU-HUOYIb CUCTEMBI OGBEKTHO-PENSIIMOHHOTO OTOOPAKEHISL.
MbI yacTo pekoMeHIyeM ee pabGoraronmM Ha miatdopmax Rails, Django
1 BOOOIIle BCeM, KTO MOJIB3YETCsI TATTEPHOM MO/IeJIb-IIPE/ICTaBIeHHe-KOH-
tposep (MVC), Tak Kak OHU BCe PAaBHO PeATM3YIOT TIPOBEPKY JTAHHBIX
U yIIpaBJIeHUE TIOJISIMU C TIOMOTIBIO MOJIeTIel Ha YPOBHE MPUJIOKEHUS 1
TaK KaK ¢ MUTpaIMell cXeMbl MOKHO OyzeT paciupomarhest (1o GoJIbieit
vactu). J{uist 1oGaBIEHUST HOBBIX TI0JIEl B TOKYMEHT JIOCTATOYHO MPOCTO
[[063BI/ITI> I10J1€ B MOZI€JIb JIaHHBIX, 1 MOHgO CIIOKOITHO BOCIIpMMET HOBBIE
noHgatus. Mol CYUTaAEM, YTO ITO CPAaBHEHUIO C PEJIAITMOHHBIMHA 6a3aMI/I JlaH-
HBbIX Mongo aet ropasao 6oJiee eCTECTBEHHOE PellleHne MHOTUX THITHY-
HBIX 33/1a4, B KOTOPHIX HA0OP JAHHBIX OTPEIEISETCS TTPIIOKEHUEM.
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CouchDB

TperoTouHbIN raeuHbIN KJIIOY — JIETKUI U YI0OHbII MHCTPYMEHT, IIPUTO/-
HbIH KaK /I MEJTKUX, TaK U IS cephe3HbIX pabot. Kak u s anekrposape-
JIW, JIJIs1 HeTO CYIEeCTBYIOT pa3inyHblie Hacajaku. Ho B otamuue ot apesu,
KOTOPOI HY:KHA CeTh IePeMEeHHOTO TOKA, TAeYHBIN KJII0U CITOKOIHO ITOMe-
IaeTcss B KapMaHe u paboraer Ha MycKyJabHOU cuie. Bot Tak n Apache
CouchDB. 9ra 6a3a qaHHBIX MOKET MacIITabMPOBAThCA BBEPX U BHU3, a
MOTOMY JIETKO a/IAIITUPYETCSI K 3a/[adaM JI000r0 pasMepa U CIOKHOCTH.

CouchDB - tunuuHast JOKyMEHTO-OPUEHTUPOBaHHAs 6a3a JaHHBIX
Ha ocHoBe JSON u REST. Ve mepsast Bepcust, Boimyinentass B 2005
rofy, Oblia CIIPOEKTUPOBaHA B pacdyeTe Ha ceTh BeO U Bee OeCUnCIeHHbIe
OIMOKH, OTKA3bl M <IJIIOKH», KOTOPbIE €l comyTcTBYOT. [loatoMy 1o
crabunpnoct ¢ CouchDB He MoOXeT CpaBHUTBCS MOYTU HU OJHA M3
cymuiectByionmx 6a3 nanubix. Eciu apyrue cucteMbl CioCOOHDI EPEKUTH
cayyaiinsle nponaganus cety, To CouchDB mpekpacHo ce6s 4yBCTByeT
Nlayke TOT/a, KOT/Ia MOsIBJIeHUE CETH — PeIkoe coObITHE.

Kax u MongoDB, CouchDB xpanut doxymenmor — JSON-00BEKTSI,
COCTOAIME M3 Nap KJOY-3HAYEHKE, MPUYEM 3HAYEHUAMHU MOTYT ObITh
JIaHHbIE PA3HBIX TUIIOB, B TOM YKCJIE U PYTHE OGBEKTHI ¢ HEOTPAHUYEHHON
BJIO’KeHHOCTBIO. OTHAKO TIPOM3BOJIbHBIE 3AIIPOCHI HE TIOJIEPKUBAIOTCS;
OCHOBHO# €110cO0 MOUCKA JOKYMEHTOB — 3TO MHJIEKCUPOBAHHbIE ITPE/I-
CTaBJIEHUSI, TIOPOKIAEMblE HHKPEMEHTHOU mpoiteaypoit mapreduce.

6.1. PacnonaraiTtechb Ha KywieTke'

CouchDB no6y:xznaer pacciaabutbes — Kak U cJeayeT us ee Haspanusa. OHa
paccunTaHa He TOJIBKO Ha TUTAHTCKIE KJIACTEPBI U3 JIOPOTHX CEPBEPOB, HO
U Ha JAPYrue CIeHapUU Pa3BepPTBIBAHUS: OT IEHTPa 06paBOTKU JaHHBIX
no cmaprdona. 3amyctuth CouchDB moxkuo Ha Temedone Android,
Ha nepcoraabHoM MacBook’e win B I1O[le. Byayun nanmcana Ha Er-

1 couch — kymerka. ITIpum. nepes.
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lang, CouchDB Ha yauBieHue *KUByYa: OCTAHOBHUTDH €€ MOYKHO TOJIBKO
ofHUM crocoboM — yb6uB Tporiecc! A MOJesh XpaHEHHUs, TOMYCKAOIIAsT
TOJIBKO ZIOIVCHIBAHKE, TAPAHTUPYET, IIPAKTUYECKYIO0 HEITOBPEKIAEMOCTD
NAHHBIX, & TaKXe MPOCTOTY PEIIMKAINYU, PE3ePBHOTO KOMUPOBAHUS U
BOCCTAHOBJIEHUSI.

CouchDB — gokyMeHTO-OpreHTHpPOBaHHAs 6asa JAaHHBIX, B KOTOPOIl
opMaTOM XpaHEHWs U B3aMMOJENCTBHS C BHENTHUM MUPOM SIBJISIETCS
JSON. Kak u B Riak, Bce obpamenuss k CouchDB npoussogsarcs ¢
nomolpio REST-unrtepdeiica. Permkaiusa MokeT ObITh KaK OJHO-, TaK
U IBYCTOPOHHEH, 110 3a1rpocy uin HerpepbisHoil. CouchDB o6ecrieunsaer
BBICOKYIO TMOKOCTh MPU TIPUHATHU PENIeHU 0 CTPYKType, 3alluTe U
pacripezieJieHUH TaHHBIX.

CpasHeHune CouchDB ¢ MongoDB

OnuH 13 caMbIX MHTEPECHBIX BOIPOCOB B 3TOH KHHUTE — B YeM Pa3HU-
na mexay CouchDB u MongoDB? Ha nepssriii B3risin, CouchDB u
MongoDB (paccmatpuBajach B TJiaBe 5) BBITJISIISAT OUeHb MOX0xKe. Ta u
pyrasg — I0KyMEHTO-OPUEHTUPOBAHHbIE XPAHUJINIIA JAHHBIX, TECHO CBSI-
3aHHBIE C I3BIKOM JavaScript. B 06enx (hopMaToM TPaHCTIOPTUPOBKH JlaH-
ubix siBsiercs JSON. Tem He MeHee, cyIliecTByeT MHOTO Pa3JINYUil, HAYH-
Has C UIC0JIOTUU MPOEKTA M KOHYAsd peayn3alyeil 1 XxapakTepuCcTUKaMu
Mactrrabupyemoctu. YacTh U3 HUX MBI OMUIIEM, KOTAa OyaeM uccieno-
BaTh CouchDB Bo Bceil ee BOCXUTHTEIBHOI IIPOCTOTE.

Bo Bpems Hariero TpexiHeBHOTO Iy TEIIECTBUS MBI PACCMOTPUM MHO-
rue nputsraresabhbie ocobenroctn CouchDB u BbIGpaHHbie TPOEKTHBIE
pemenust. Kak Bcerna, naunem c onepanuit CRUD, a 3aTem nepeiinem x
WH/IEKCUPOBAHUIO ¢ TIoMOTIbio mapreduce-mipesictaBienuil. Kak u B apy-
THUX CJIy4YasX, Mbl UMIIOPTUPYEM Koe-KaKue CTPYKTYpHUPOBAaHHbIE JJaHHbBIE
U Ha WX TIPUMepe U3ydrnM psiji GoJiee CI0OKHBIX KOHIen . HakoHert, Mbl
paszpaboTaeM HECKOJbKO MPOCTEHBKUX COOBITUIHHO-YIPABIAEMbIX KJIH-
EHTCKUX TPUIoKeHuit ¢ momoisio Node.js U u3yunm, Kak MpuUHSATasT B
CouchDB crpaTerust pemimkaiyy rJIaBHbIi-IJIaBHbIA TO3BOJISAET paspe-
math KOHMIMKTE Tpu 06HOBAEHUH. B myTh!

6.2. AeHb 1: onepauumn CRUD,
Futon n cHoBa cURL

Cerognss mMbl otnpasumcst B mytemectsue 1no CouchDB, u mammm
CILyTHUKOM OyzeT npyskemo0nbiii Be6-untepdeiic Futon, mospossomuii
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BBINOJIHATH TpocThie onepanuu CRUD. 3ateM MbI cHOBa 00paTUMCS K
nporpamMme ¢cURL, KoTOPOii 110/1b30BaJICh U151 B3auMojieiicTBus ¢ Riak B
riase 3, oHa IIOMOsKeT HaM oTipasaTh REST-3anpocst. Bee 6ubmnorexu
u apaiiepsl s CouchDB mon kamoroM mnockutaior REST-zampocs,
TIO9TOMY HETLTOXO OBl TOHUMATbH, KaK OHU YCTPOEHHDL.

3HakomcTBO ¢ Futon

B cocras CouchDB sBxoaur mosesubiii BeO-uHrepdeiic, KOTOPDIil
HassiBaerca Futon®. Yeranosus u sanycrus CouchDB, orkpoiite Gpaysep
U TIepeiauTe 1o agpecy http://localhost:5984/ utils/. OTKpoeTca
crpanuiia Overview (O061ue cBenenys ), IIOKa3aHHas Ha PuC. 24.

Overview

L~
3 Create Database ...
Name Size Number of Documents Update Seq
_replicator 8.1 KB 1 1

* ' CouchDB
i i o relax

Previous Page | Rows per page:[10 ¥

Configuration
Replicator
Status

Test Suile

Recent Databases

Welkcome to Admin Party!
Everyone is admin. Fox this

Futon on Apache CouchDB 1.1.1

Puc. 24. CouchDB Futon: ctpaHuua Overview

ITpeskae veM IPUCTYTATh K paboTe ¢ AOKYMEHTAMHU, MBI JIOJIKHBI CO-
31aTh Gasy MaHHbBIX JJIS UX XpaHeHus. B Hamreil 6asze Mbl Oy/eM XpaHUTh
CBEIEHUS O My3bIKAHTAaX, albOoMax 1 Komrosutusx. [IlexHuTe mo cepli-
ke Create Database... (Cosmarb 6a3y gaHHbIX). Bo BCIUIBIBAIOINIEM OKHE
BBenuTe UMsT Oasbl music u Haxkmute Create. B pesysbrate BbI OymeTe
MepeHaTpaBIeHbl Ha CTPaHUIYYy 0as3bl JaHHBIX. 371eCh MOYKHO CO37aBaTh
HOBBIE TOKYMEHTBI U OTKPBIBATH CYIIECTBYTOTIHE.

Ha crpanuiie 6a3bl JaHHBIX music megKHUTE Mo ccbuike New Docu-
ment (Hossii fokymenT). Bol niepelizere Ha CTpaHUILY, TOKA3aHHYIO Ha
puc. 25.

2 futon — GhyTOH, TPAAUIMOHHAS STIOHCKAs! TOCTEIbHAS IPUHAIEKHOCTD B BUJE TOJICTOTO
XJI0MYaToOyMasKHOTro Matparia. [Ipum. nepes.
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74c7aBd2a8548c8b87da748f43000acd

O Save Document 0 Add Field O Upload Attachment. ..
Fields Source
Field Value

_id |74c7aBd2a8548cBb97da748f 43000acs (/]

Puc. 25. CouchDB Futon: co3gaHne ookyMmeHTa

JAo6po noxanoearb B KNyo6 agMMHUCTPATOPOB!

B0O3MOXHO, Bbl 06paTUAN BHUMaHUE Ha NPeaynpexneHne B NpaBoM HUXHEM
yrny nHtepoeliica Futon — «Everyone is admin» (Jllo6oli nosib3oBaTesib — agMu-
HUcTpaTop). Byab 9T0 NPOV3BOACTBEHHLIV CEPBEP, CNEAYIOLLMM BALLUM LLIArOoM
ObIn1 Obl LLLEeNYOK Mo cebuike «Fix this» (McnpaBuTh 9T0) M co3naHve nosib3oBaTens
C nMpaBamMu agMUHUCTPATOPAa, KOTOPLIN MOXET ONpPeAensiTb, KOMY H4TO pa3peLle-
Ho. Hy a noka ocTaBuM BCE KakK eCTb, NMOCKOJIbKY Tak 6yAeT NpoLLle peLuaTb CTos-
Lye nepen HaMmu 3aJa4un.

Kaxk u B MongoDB, nokymenT nipescrasistet coboit JSON-06beKT, co-
CTOSTINHT U3 Map KIT0Y-3HAUEHNE, KOTOPbIE HA3BIBAIOTCS NHOASMU. Y TT060-
ro fokymenTta B CouchDB umeercsi osie  id, KOTOPOE JOJZKHO OBITH YHU-
KaJIbHO U HUKOT/IA He u3MeHsieTcss. MOKHO 3a/1aTh 3HAYEHE id SIBHO, HO
ecJii BbI aTOTO He caenaere, CouchDB crerepupyer ero aBToMaTH4€eCK.
Hac ato yctpanBaet, moatoMy mmeskHUTe 1o ccbliike Save Document (Co-
XPaHUTD JOKYMEHT).

Cpasy nocise coxpatneruss CouchDB sanuiner B 10KyMeHT JOIOJHU-
TeJIbHOE ToJie _rev. EMy npucBamBaeTcsi HOBoe 3HaYeHHe BCSIKUU pas,
KaK B JIOKYMEHT BHOCSITCS M3MeHeHust. CTPYKTYPHO 3TO CTPOKa, B KOTO-
POIl CHavYasIa UAET 1eJIoe YICI0, 3aTeM Jeduc, a 3aTeM TICeBIoCTyYaiinas
YHUKaJbHast cTpoka. HauanbHoe 11e510€ 4ncsio — aTo HOMep Pelakiiny, B
HareMm ciaydae 1.

VMena noJieii, HAYMHAIONIMECS] CO 3HAKA MOAYEPKUBAHUS, SBJSIOTCS
B CouchDB crernmanpbupiMy; u3 HUX _id M _rev 0COOEHHO BakHBI. UTO-
Obl OOHOBUTD UJIU YAAJIUTH CYILECTBYIOLII JOKYMEHT, HEOOXOAUMO yKa-
3arb KaKk _id, max u rev. Eciiu 3HAYEHUST HE COOTBETCTBYIOT APYT APYTY,
CouchDB oTkaskeTcst BBITOJTHSTD onepalinio. VIMEHHO Tak ITpeIoTBpaliia-
I0TCST KOH(JIUKTBI — TAPAHTUPYETCSI, UTO JII0Oast MOIU(DUKAIIHS TIPUMEHSI-
eTCsI K CaMOM TTocsIe/THel BEPCUY TaHHBIX.
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B CouchDB ser au Tpansakiuii, Hu 6J10KUpOBOK. YT00bI Moardu-
[UPOBATh CYIIECTBYIONIYIO 3allMCh, BB CHAYAJIa YNTAETE €€ U 3alIOMU-
HaeTe 3HAYEHUsT id M _rev. 3aTeM 3ampaininBaeTe OGHOBJIEHE, TPEO-
CTaBJISASI MOKYMEHT IEJIKOM, BKJIIOYas oyt _id U _rev. Bce oneparnun
BBITIOJTHSIIOTCSI CTPOTO MO TMOPSIIKY — TEPBBIM MPUIIIET, TIEPBBHIM 06CITY-
xeH. TpeGys cormacoBannoctr _rev, CouchDB rapantupyer, 4to moKy-
MEHT, KOTOPBII Bbl MOAUMUIIIPYeTe, He ObLI 32 Ballleil CIIMHON N3MeHeH
KeM-TO ellle.

Bce Ha T0ii e crpaHulle foKkyMeHTa menkuuTe no ceouike Add Field
(Hdobasuts noJie). B cronbie Field BBegure ums 1mons name, a B cronbie
Value — 3nauenue The Beatles. IllekHUTE 110 3€/1€HOM raJIouKe CJIeBa, YTO-
GBI TIOATBEPANTH CBOE HAMEPEHHE, a 3aTeM — 10 cchlike Save Document
(Coxpanuts okyment). O6paTute BHUMAHWE, YTO TEMEPD TI0JE _rev Ha-
YITHAETCS C IUDPHI 2.

CouchDB MoseT XpaHUTh HE TOJBKO CTPOKH, HO U MTPOU3BOJIBHBIE
JSON-cTpykTyphI ¢ HEOTPAaHUYEHHON BJIO’KEHHOCTHIO. CHOBA MIEJKHUTE
no ccobuike Add Field. Ha ator pas Hasosute nose albums, a B crosdue
Value BBemute ciepyionye Ha3BaHus anbOOMOB TPYIIbI BUTa3 (crimcok
He TIOJIHBIN )

l

”Help!”,
“Sgt. Pepper’s Lonely Hearts Club Band”,
“Abbey Road”

]

[Tocue memuka mo cepinke Save Document cTpaHuIa TOJKHA BBITJISI-
JIeTh, KaK TT0Ka3aHo Ha puc. 26.

74c7a8d2a8548c8b97da748f43000ac4

o Save Document 0 Add Field O Upload Attachment.... o Delete Document. ..

Fields Source
Field | Value
id 74c7aBd2a8548c8b97da748T43000ac4
rev 3-c5d8766bl4b87caecBedadfeed421a99c
albums 0 "Help!
1 "Sgt. Pepper's Lonely Hearts Club Band
2 "Abbey Road
name The Beatles
Showing revision 3 of 3 +— Previous Version | MextVersion —

Puc. 26. CouchDB Futon: oKyMeHT CO 3Ha4eHNEM-MaCCUBOM
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A]II)60M XapPaKTEPU3YETCA HE TOJBKO Ha3BAHUEM, IMOITOMY aaBaﬁTe
BBeAEM 1 JOIIOJHUTE/IbHYIO I/IH(bOpMaHI/IIO. 3aMeHuTe 3Ha4eHue B I0JIe
albums TaKHUM:

[{
“title”: “Help!”,
“vear”: 1965
oA
“title”: “Sgt. Pepper’s Lonely Hearts Club Band”,
“vear”: 1967
oA
“title”: “Abbey Road”,
“vear”: 1969
}

Teneps mocsie coxpaHeHus: JOKYMeHTa Bbl CMOXKETe PACKPBITh 3HAYE-
HUE albums W IOKA3aTh BJIOKEHHbBIE JOKYMEHTHI (puc. 27).

74c7a8d2a8548c8b97dar748f43000acd

O Save Document 0 Add Field 0 Upload Attachment O Delete Document.

Fields Source
Field Value
Id 74c7aBd2a8548c8bo7da748T43000ac4
rev 4-933101178bac5T6led309e60d70c3fd97
albums =0
title "Help!

year 1965

title “Sgt . Pepper's Lonely Hearts Club Band
year 1967

title “ Abbey Road
year 1965

name The Beatles

« Previous Version | NextVersiof

Puc. 27. CouchDB Futon: oOKYMEHT C rny6oK1M YPOBHEM BJIOXXEHHOCTHU

[MMenuok o cepike Delete Document (Yaaauth JOKYMEHT) JejaeT
TO, YTO U OKHUIAETCS], — yAAJISeT JOKYMEHT 13 06a3bl JaHHBIX music. Ho
oKa moBpeMeHuTe. BMecTo aToro maBaiite mepeiieM K KOMaHIHON CTPO-
Ke M IIOCMOTPHM, Kak B3aumozeicTsoBath ¢ CouchDB uepes REST-un-
Tepdeiic.

BbinosnHeHune onepauyni CRUD ¢ nomoLybio
REST-nntepgervica u cURL

JIro6oe Bzaumonetictsue ¢ CouchDB ocnosano na REST, u sT0 03Hauaer,
YTO KOMaH/[bl MOCBLIAI0TCS TOIBKO 110 tpoTokoay HTTP. CouchDB — He
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nepBas u3 00CYKIABIUXCs HaMy 6a3 JaHHbBIX, KOTOPas 06JIafaeT STUM
KauecTBOM. Riak (cm. riaBy 3) Takske UCmob3yeT A OOLIEHUS ¢ KJIUEH-
tamu REST-unrepdeiic. U, kak u B ciryuae ¢ Riak, 1151 oTipaBky KoMaHz
CouchDB mosxHo npumennTs yrunty cURL.

[pesk/e 9eM MepexouTh K TPEACTABIECHUSM, TOTPOGYeM HECKOIbKO
npocteix oneparuit CRUD. [Ing navana BBeiuTe B OKHE TEPMUHAJA Ta-
KYIO KOMaHJIY:

$ curl http://localhost:5984/
{“couchdb”:”Welcome” ,”"version”:”1.1.1"}

B orBer nHa GET-3anpocsl (cURL oTnpasJsier 3aripochl TAKUM METO-
JIOM, eCJI sIBHO He ykazaHo npotusHoe) CouchDB ussiekaer nrpopma-
1o 06 o6bekTe, ykasanuoMm B URL. IIpu oOpalieHny K KOPHIO caifTa, Kak
B ganHoM caydae, CouchDB mpocro undopmupyer o ToMm, 4to paboTaer,
U coOOLIaeT HOMED YCTAaHOBIECHHOI Bepcun. Tereph IOMyYrM CBeIEHNUs O
CO3IaHHOl paHee (Gasze MaHHBIX music (s yA0OCTBA YTEHUST PE3YJIBTAT
nepecopMaTUPOBAH ):
$ curl http://localhost:5984/music/

{
“db_name” : "music”,
“doc_count”:1,
“doc_del_count”:0,
“update_seq”:4,
“purge_seq”:0,
“compact_running”:false,
“disk_size”:16473,
“instance_start_time”:”1326845777510067",
“disk_format_version”:5,
“committed_update_seq”:4

B otBer BosBpaiaercss HHOOPMAIUS O TOM, CKOJIBKO B 6ase JaHHBIX
JOKYMEHTOB, KaK JI0JIT0 paboTaeT cepBep U CKOIBKO OTEpPAIfil OH yxKe
BbITIOJTHNJL.

YreHnne gokymeHrta c nomowybio GET

s noucka KoHKpeTHOro poxkymenta ykaxkutre B URL ero id mocae
UMeHU Oa3bl TaHHBIX:

S curl http://localhost:5984/music/
74c7a8d2a8548c8b97da748f43000ac4
{
“_id”:"74c7a8d2a8548c8b97da748£43000acd ",
“_rev”:"4-93a101178bab65f61ed39e60d4d70c9£fdo7”,
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“name” : "The Beatles”,
“albums”: [
{
“title”:"Help!",
“yvear”:1965
IRt
“title”:"Sgt. Pepper’s Lonely Hearts Club Band”,
“yvear”:1967
IRt
“title”:"Abbey Road”,
“yvear”:1969
}

B CouchDB BbiiosiHenne GET-3a1pocoB Beerga 6e3011acHo, Tak Kak
HUKaKUX M3MEHEHUH B JIOKYMEHT He BHocuTcs. Ecimm Tpebyercst 4To-To
W3MEHHUTD, HEOOXOIMMO HCII0Ib30BaTh Apyrue raronsl HTTP, a umeHHO:
PUT, POST U DELETE.

CospgaHue goKyMeHTa ¢ nomowybio POST

19 co3maHus HOBOTO JOKYMEHTa UCIOJIb3yeTcs riarosi pOST. He 3a-
Gynpre BKIounTh 3aronoBok Content-Type, ykazaB B HeM 3HaueHUE
application/json, unade CouchDB oTkakeTcst BBIIOIHSATH 3aIIPOC.

$ curl -1 -X POST “http://localhost:5984/music/” \
-H “Content-Type: application/json” \
-d ‘{ “name”: “Wings” }'

HTTP/1.1 201 Created

Server: CouchDB/1.1.1 (Erlang OTP/R14B03)

Location: http://localhost:5984/music/

74c7a8d2a8548c8b97da748£43000£1b

Date: Wed, 18 Jan 2012 00:37:51 GMT

Content-Type: text/plain;charset=utf-8

Content-Length: 95

Cache-Control: must-revalidate

{
“ok”:true,
“id”:"74c7a8d2a8548c8b97da748£43000£f1b",
“rev”:"1-2fe1dd1911153eb9df8460747dfe75a0"

Kox HTTP-orBera 201 Created O3HAYaeT, YTO CO3/IaHUE 3ABEPIIIH-
Joch yenenido. B rese orsera Haxoaurcest JSON 0ObeKT ¢ 0JIE3HON UH-
(opmartimeii, B 4aCTHOCTH, 3HAYEHUsT _id U _rev.
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O6HOBNeHne AOKyMeHTa ¢ nomoLybio PUT

[maron PUT mpUMeEHsIETCsT /1711 OOHOBJIEHMSI CYTIIECTBYIOIIETO TOKYMEHTA
WJIN CO37IaHUST HOBOTO C SIBHO 33/IaHHBIM 3HaueHWeM _id. Kak u B caiyuae
GET, URL-azpec mjist PUT I0JIKEH COJIEPsKaTh MMsT Oa3bl TaHHbIX, 32 KOTO-
PbIM cIefyeT id AJOKyMeHTa.

$ curl -i -X PUT \
“http://localhost:5984/music/74c7a8d2a8548c8b97da748£43000£1b” \
-H “Content-Type: application/json” \
-d {
“_id": “74c7a8d2a8548c8b97da748£43000£f1b”,
“_rev”: “1-2felddl1911153eb9df8460747dfe75a0",
“name”: “Wings”,
“albums”: [“Wild Life”, “Band on the Run”, “London Town”]
)y
HTTP/1.1 201 Created
Server: CouchDB/1.1.1 (Erlang OTP/R14B03)
Location: http://localhost:5984/music/
74c7a8d2a8548c8b97da748£43000£1b
Etag: “2-17e4cedlcd33d6a38f04a8452d5a860b”
Date: Wed, 18 Jan 2012 00:43:39 GMT
Content-Type: text/plain;charset=utf-8
Content-Length: 95
Cache-Control: must-revalidate

{
“ok"”:true,
“id”:"74c7a8d2a8548c8b97da748£43000£f1b",
“rev":"2-17edced1cd33d6a38f04a8452d5a860b"

B orsmaue ot MongoDB, e moaudukaius 10KyMeHTa TPOU3BOINT-
csa na mecme, CouchDB npu 11060M H3MEHEHHH MePe3anuchiBaeT I0KY-
MeHT HeankoM. Beb-unrepdeiic Futon cosmaoT mnosuto, 6yATo MOKHO
U3MEHUTDH eIUHCTBEHHOE I10JIe, HO 32 KyJIUCAMK IIPU HAaXKATHH Save Bce
PaBHO TIEPETUCHIBAETCSI BECH IOKYMEHT.

Kak MbI yke oTMeyasu, Ipu OOHOBJIEHMM JOKYMEHTA IepelaHHbIe
nojsl _id U _rev MOJUKHBI TOYHO COOTBETCTBOBATH XPAaHUMBIM, HHAUe
oreparus 3aBepIuTcs omnokoil. Yrobbl yoeauThest B 9TOM, HOIPOOyiiTe
BBITIOJIHUTH TY K€ CaMyI0 OIlepaIuio PUT ellle pas.

HTTP/1.1 409 Conflict

Server: CouchDB/1.1.1 (Erlang OTP/R14B03)
Date: Wed, 18 Jan 2012 00:44:12 GMT
Content-Type: text/plain;charset=utf-8

Content-Length: 58
Cache-Control: must-revalidate

{“error”:”"conflict”,”reason”:”Document update conflict.”}
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[TosryuaeM OTBET ¢ KOAOM 409 Conflict, B TeJie KOTOPOTO HAXOAUTCS
JSON-o6bekT ¢ onucanueM npuuntbl onOku. Takum obpasom Couch-
DB obecnieqnBaeT coraacoBaHHOCTb JTaHHBIX.

YnaneHnune gokymeHta c nomoLwybio DELETE
HaKOHeH, JUIA YaJeHus JOKyMeHTa U3 68.31)1 CJIYJKHUT I1arojt DELETE.

S curl -i -X DELETE \
“http://localhost:5984/music/74c7a8d2a8548c80b97da748f43000f1b” \
-H “If-Match: 2-17ed4cedlcd33d6a38f04a8452d5a860b”

HTTP/1.1 200 OK

Server: CouchDB/1.1.1 (Erlang OTP/R14B03)

Etag: “3-42aafb7411c092614ce7c9f4ab79dc8b”

Date: Wed, 18 Jan 2012 00:45:36 GMT

Content-Type: text/plain;charset=utf-8

Content-Length: 95

Cache-Control: must-revalidate

{

“ok"”:true,
“id”:"74c7a8d2a8548c8b97da748£43000£f1b",
“rev”:"3-42aafb7411c092614ce7c9f4ab79dc8b”

Ormeparius DELETE BO3BpAI[aeT HOBBIN HOMED PeIAKITII, HECMOTPSI Ha
TO 4TO IOKyMeHTa ysKe HeT. CTOUT OTMETUTD, YTO HA CAMOM JIeJIe JOKYMEHT
He y/IAJISIeTCsI C IUCKA, a T0OABJISIETCST HOBBI TJOKYMEHT, B KOTOPOM CTOUT
nomeTka 06 yzanenuu craporo. Kak u B ciydae o6nossenusi, CouchDB
He MOIUMDUITPYeT ZOKYyMEHTHI Ha MecTe. Ho 71715 Bcex TpakTHIeCKuX 1ie-
Jiell TOKYMEHT MOKHO CYUTATh YIaJTeHHBIM.

deHb 1: nutorn

Tenepn, HayumBIINCH BBITOJIHATH TpocThie onepaiinn CRUD B mHTEp-
detice Futon u ¢ momoribio cURL, MbI TOTOBBI TIepeiiTh K 60JI€€ CI0KHBIM
TeMaM. 3aBTpa MBI 3aliMEMCST CO3[IAHIEM WHIEKCUPOBAHHBIX Npedcmas-
JleHUli, KOTOPble OTKPBIBAIOT APyrue IyTU IOJyYyeHHUs JOKYMEHTOB — He
TOJIBKO II0 3HAYEeHUIO _id.

deHb 1: gomaliHee 3agaHne

NHPpopMaLMOHHBbIA NONCK

1. Haiinure onmaitnoByio gokymenTtamnuio 1o HTTP Document API
B CouchDB.

2. MBI paccMOTpeJu NCTIOTh30BaHNUE TJIar0JI0B GET, POST, PUT U DE-
LETE. Kakue etie riarosbl onpezenaeHs! B mpotokose HTTP?
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3apaum

1. C nomormpio cURL ornipaBsre PUT-3ampoc, KOTOpbIil TOMECTUT B
6a3y JAHHBIX MUSIC HOBBIN JOKYMEHT ¢ KOHKPETHBIM _1d IO Ballle-
MY BBIOODY.

2. C nomomsio cURL cospaiite HOByIO 6a3y JaHHbBIX, a 3aTeM — TaK-
;e ¢ momotnrpio cURL — ynanuTe ee.

3. Omnsars ke ¢ momorbio cURL co3maiiTe HOBBIN JOKYMEHT, KOTOPBINA
OyIeT comepKaTh TeKCTOBbII JOKYMEHT, 3aJaHHbIi B BUIE BJIOXKe-
Hus. U makonerr, ornpassre (KoHEUHO, ¢ toMotnbio cURL) 3anpoc,
KOTOPBIN BEPHET ATOT JIOKYMEHT-BJIOXKEHNE.

6.3. [leHb 2: co3paHune n onpoc

Ao d
npeacTaBneHun
B CouchDBnpedcmasaernue MoxHO paccMaTpUBaTh KAK OKHO B MHOKECTBO
XpaHsamuxcs B 6ase JOoKyMeHTOB. IIpeicTaBjieHUsI — 9TO OCHOBHOI

€110c00 0CTYIIA K JOKYMEHTAM, €CJIU He CYMTATh TPUBUAJIBHBIX CJIYYaAEB,
Haripumep, otaeabnbix onepamnuit CRUD, koTopbie Mbl paccMaTpuBasn
B TepBblil zeHb. CeromHs Mbl yBUAUM, Kak OUIIyTcss (yHKINU,
olpefiesisiioNIe TIpejicTaBjieHre. Mbl Takke HAy4YUMCSl BBIOJHSATD
MIPOU3BOJIbHbBIE 3aITPOCHI K TIpezicTaBienusM, mpuMensis cURL. Hakownerr,
MbI UMIIOPTUPYEM JIAHHbIE O MY3bIKAHTAX, YTOOBI OBLIO ¢ YeM paboTaTh, U
HPOIEMOHCTPUPYEM HCIIOJIb30BaHUe TIOMYJISIPHON HalcaHHOM Ha Ruby
6ubmnorexu couchrest s nocryna k CouchDB.

docTtyn Kk AOKyMeHTam Yyepe3
npeagctaB/IeHUSs

[IpencraBnenue cocrout 3 HyHKINI pacipeesenus U PeayKInuu, KOTo-
pbl€ UCTIONB3YIOTCS /IJIST TeHEPAIIUU YIIOPSIOYEHHOTO CIIUCKA Map KJI0Y-
sHaueHue. Kak KJIOYM, TaK ¥ 3HAYEHUS] MOTYT OBITH TPOU3BOJHHBIMU
JSON-o6bexramu. ITpocreiitiee pe/icTaBieHre Ha3biBaeTcst all docs.
OHO aBTOMATHYECKU TPEIOCTABJISIETCS JIJIST JTIOOO0M Ga3bl JAHHBIX U COMEP-
JKUT 10 OMHOU 3aIUCH [JIsT KaXKIOTO XPAHSIIErocs: JOKyMeHTa, PHYeM
KJIIOUOM SIBJISIETCSI CTPOKOBBIH UeHTH(UKATOP TOKyMeHTa id.

Jlyist oSty deHust BceX IOKYMEHTOB 13 6a3bl BBITIOJIHUTE GET-3aIPOC K
OpEeACTaBICHUIO all docs.

S curl http://localhost:5984/music/_all_docs
{
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“total_rows”:1,

“offset”:0,

“rows” : [{
“1d”:774c7a8d2a8548c8b97da748£43000ac4d”,
“key”:"74c7a8d2a8548c8b97da748£43000ac4”,
“value”: {

“rev"”:"4-93a101178ba65f61ed39e60d70c9fd97"

}
]

Kak BuanTe, B OTBET BO3BpAllleH TOT eINHCTBEHHBII TOKYMEHT, KOTO-
pbIii MBI MoKa co3zpanu. Pesysbrar npexacrasieH B Buge JSON-oGbekTa,
COZEPIKAIIETO MACCHB CTPOK rows. Kaskzast CTpoka — 9T0 0OBEKT ¢ TPeMst
TTOJISIMU:

e id-— I/IIIeHTI/I(bI/IKaTop NOKyMeHTa id;

*  key — ko4 (JSON-06beKT), HOPOsKAeHHBI mapreduce-(yHKIIN-
SMU;

* value — acconuupoBaHHoe ¢ KiodoM 3Haverne (JSON-06bekT),
TakKe moposkaaeMoe mapreduce-OyHKITUSIMU.

Bcayuae all docs nosist id M key COBIAIAIOT, HO IJISI TIOJIb30BATE b=
CKUX HpeZ[CTaB.T[eHI/Iﬁ TaK IIOYTHN HUKOT/Ja HE 6bIBaeT.

ITo yMOT9aHMIO MpEICTaBAEHIE HE BKIIOYAET B BO3BPAIIEHHOE 3HAYE-
HUE value BCE cofepRuMoe JoKyMeHTa. UToOBI BHIOPATh BCE TIOJIS, 10-
6abre B URL mapametp include docs=true.

S curl http://localhost:5984/music/_all_docs?include_docs=true
{
“total_rows”:1,
“offset”:0,
“rows” : [{
“1d”:774c7a8d2a8548c8b97da748£43000ac4d”,
“key”:"74c7a8d2a8548c8b97da748£43000ac4”,
“value” : {
“rev"”:"4-93a101178ba65f61ed39e60d70c9£d97"
“name” : "The Beatles”,

“albums”: [{
“title”:"Help!”,
“yvear”:1965

LRt
“title”:”Sgt. Pepper’s Lonely Hearts Club Band”,

“yvear”:1967

LRt
“title”:”Abbey Road”,
“yvear”:1969

}]
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]

Kax Bumnte, Temepb B 00BEKT value BKJIIOYEHBI JIOTIOJHUTETHHBIE
CBOICTBA name U albums. [TomHsT 06 3TOM 6a30BOI CTPYKTYPE, TPUCTY-
MMM K CO3/TAaHUIO0 COOCTBEHHBIX MPE/ICTaBIEHUH.

CospnaHumne nepBoOro npeacraBieHus

[Torumast B 06IMX 4epTax, Kak paboTaroT TPEACTABICHUsI, TTOMPOOyeM
co3/1aTh cBoe cobcTBeHHOE. [1JIst Hayasa BOCIPOU3BEEM MOBEICHHE TIPE]l-
CTaBJeHUsI _all docs, a 3aTeM YCIOKHUM 33/1a4y U Oy/IeM U3BJIEKATh W3
JIOKYMEHTOB JIaHHBIE, PACTIOJOKEHHBIE Ha Gosiee TIIyOOKUX YPOBHSX, IS
WH/IEKCUPOBAHMS.

Yro6bl BBITIOJHUTH BPEMEHHOE TIPEICTABJIEHNE, OTKPOliTe B Opayae-
pe uaTepdeiic Futon®, kak Mbl [esaii B IEPBbIi 1eHb. 3aTeM OTKPOUTE
6a3y MaHHBIX music, IWIEJIKHYB IO COOTBETCTBYIONIEH ccbiake. U3
PACKPBIBAIOIIETOCS CHHCKa View B NMPaBOM BEPXHEM YIJIYy CTPAHMIIBI
BbIOepuTE IIyHKT « Temporary view...» (puc. 28).

music
e New Document Jump to: View: | Temporary view... ¥  Stale views —
0 Security...
0 Compact & Cleanup... Q Delete Database. ..
¥ \iew Code
Map Functior Reduce Function (optiona

unctionidec) {
emit(null, doc);

Language: | javascript ¥ = Revert | | Save As... | | Save

Warning: Please note that temporary views are not suitable for use in production, as they are really slow for any
database with more than a few dozen documents. You can use a temporary view to experiment with view
functions, but switch to a permanent view before using them in an application.

Puc. 28. CouchDB Futon: BpemeHHOE NpeacTaBneHne

B sieBoii o6iactit Map Function Gyer npucyTcTBoBaTh TAKOH KO

function (doc) {
emit (null, doc);

}

Eciu ceifuac Haskath pacrosioKEHHYIO MO 9TOH 06JACTHIO KHOTKY
Run, To CouchDB BbInoaHUT 5Ty (PYHKIMIO 110 OAHOMY Pasy IJist KaxkKI0-

3 http://localhost:5984,/ utils/
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ro IOKyMeHTa B 6a3e, TepeiaBast TEKYIIUiT JOKYMEHT B mapaMerpe doc. B
pesyJisTate Oy/ieT creHepupoBaHa TabInIa, CoJepIKaIast Mo OAHO CTPo-
Ke /151 K&JKJI0T0 IOKyMeHTa:

Kniou 3HaueHue

null { _id: “74c7a8d2a8548c8b97da748£43000ac4”, rev:
“4-93a101178ba65f61ed39e60d70c9£fd97”, name: “The
Beatles”, albums: [{title: “Help!”, year: 1965},

{title: “Sgt. Pepper’s Lonely Hearts Club Band”,
year: 1967}, {title: “Abbey Road”, year: 1969}]}

Cexper 3akouaercst B (yHKIMK emit () (KoTopas paboTaeTr aHaIo-
TMYHO ojfHOMMeHHOU dyHKImu B MongoDB). Jta dyHKIusa npuHUMaeT
IIBa apTyMeHTAa: K104 1 3HaueHne. OYHKIUS pacipeiesieHnst MOKeT BbI-
3bIBATh emit JIJIs OJIHOTO IOKYMEHTA HyJIb, O/IMH WJIM MHOTO pa3. B nan-
HOM CJIy4yae pacipeesIuTeNb SMUTUPYeT apy null/doc. Kak BugHO 13
TabJIUIIbI, KJIOY JefiCTBUTEIBHO paBeH null, a 3HaYeHME — TOT CaMBIi
00BEKT, KOTOPBII MBI BUJIEJIN BUEPA, KOT/IA 3AIIPAIIMBAIN JIOKYMEHT Ha-
npamyio ¢ nomonibio cURL.

Ho 4to6b1 106UThCsT TOTO JKe pe3yJbrara, 4To all docs, pacrpere-
JINTEJIb JIOJIKEH 3MUTUPOBATh HeuTo nHoe. HarmomumM, uto _all docs
HMUTHPYET ToJIe _id JOKYMEHTa B KauecTBe KJIoYa U MPOCTOil 0OBEKT,
coJiepKallliii TOJIBKO 10Jie _rev — B KadecTBe 3HaueHud. [loaTomy us-
MenuTe Kozl B obmactu Map Function, Kak moKa3aHO HYZKe, ¥ HAKMETE
kHOTNIKY Run.
function(doc) {

emit (doc._id, { rev: doc._rev });

}

Teneps Oyzer Bo3BpamieHa Tab/IMILA ¢ TOR JKe IMapoil KIoY-3HadeHue,
KOTOPYIO Mbl BUIEJIM PaHblile, KOTAa Iepedrpai 3aluci ¢ IIOMOIIbIO
all docs:

Koy 3HavyeHue
“74cT7a8d2a8548c8b97da748£f43 {rev: “4-93al101178ba65f6led
000ac4” 39e60d70c9£d97”}

OTMeTHM, 9TO JIJIs1 BHIIOJIHEH ST BpeMEHHbIX IpezicTaBaeHuil Futon He
obst3aresten. MOXKHO BMECTO 3TOTO OTIIPABUTH POST-3aMPOC 06PabOTINKY
_temp view, a B TeJie 3ampoca mepeaaTs (yHKIMIO-PACIPENeTUTeND B
Buze JSON-o6bekTa.

S curl -X POST \
http://localhost:5984/music/_temp_view \
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-H “Content-Type: application/json” \
-d ‘{"map”:”function (doc) {emit (doc._id, {rev:doc._rev});}"}’

“total_rows”:1,

“offset”:0,

“rows” : [{
“1d”:774c7a8d2a8548c8b97da748£43000ac4d”,
“key”:"74c7a8d2a8548c8b97da748£43000acd”,
“value” : {

“rev”:"4-93a101178ba65f61ed39e60d70c9fd97"
}
}]

OTBeT TOYHO TaKOH ’Ke, KaK IIpU UCIIOJb30BaHUU all docs. A 4TO
GyneT, eciu 106aBUTD MapaMetp include docs=true? [Tompobyem!

S curl -X POST \
http://localhost:5984/music/_temp_view?include_docs=true \
-H “Content-Type: application/json” \

-d ‘{“map”:”function(doc) {emit (doc._id, {rev:doc._rev});}"}’

“total_rows”:1,

“offset”:0,

“rows"” : [{
“id”:774c7a8d2a8548c8b97da748£43000ac4d”,
“key"”:"74c7a8d2a8548c8b97da748£43000ac4”,
“value”: {

“rev”:"4-93a101178ba65£61ed39e60d70c9£d97"

},

“doc” : {
“_id”:"74c7a8d2a8548c8b97da748£43000ac4 ",
“_rev”:"4-93a101178ba65£61ed39e60d70c9£d97",
“name” :”"The Beatles”,

“albums”:[...]

}

1]

Ha sTot pas somoHuTeIbHbIE MOJIS HEe BKIIOYAOTCS B 00BEKT value,
a B CTPOKY M106aBJISIeTCsT CBOMCTBO doc, B KOTOPOM COJIEPIKUTCS BECH JI0-
KYMEHT I[eJTUKOM.

[IpencraBieHre MOXKET SIMUTHPOBATD JI0O0E 3HAYEHUE, B TOM YUCJIE
null. Cosmanue OTAENBHOTO CBOWCTBA doc TPEAOTBPAIIaeT MPoGIeMBbl,
KOTOPbIe MOTJM Obl BOBHUKHYTb B pe3yjbrare OObeIMHEHUS value C
nokyMmeHToM. Jlajiee MBI IOKasKeM, KaK COXPAHUTH TIPEICTABIECHUE, YUTOOBI
CouchDB moriia nporHIEeKCUPOBATh PE3YIbTaThL.
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CoxpaHeHue npeacraB/ieHNs B BUAe
NMPOEKTHOIro 4OKyMeHTa

Wcnonnss BpemenHoe tnpeicrasiaenne, CouchDB foskHa puMeHUTD
HepelaHHbIil PacTpeIe/IUTEh K Kaxioomy NTOKYMEHTY B Oase JaHHBIX.
Ira mporeaypa TpeGyeT OTPOMHOTO KOJUYECTBA PECYPCOB, TTOTPEOIISET
MHOTO TIPOI[ECCOPHOTO BpeMeHU U BoobIie paboTaeT MeTeHHO. Bpemen-
HBIE TTPEICTABJIEHUS JIydllle UCIIOIb30BATh TOJBKO Ha aTare Pa3paboTKL.
B mpon3BoicTBEHHOI cHCTEME TTPENCTABIEHUS CIEAYeT COXPAHSITD B BUTIE
POeKTHBIX dokymenmos (design documents).

ITpoeKTHBII JOKYMEHT XPAaHUTCS B 6ase, KaK OOBIUHbII JOKYMEHT — Ta-
KO ’Ke, KaK CO3/JaHHBIN HaMW paHee TOKYMEHT O TpyIie butmis. A, ctano
6bITb, €T0 MOJKHO TTOKa3bIBaThb B IPEACTABJICHUAX W PEINVIMIIUPOBATL Ha
npyrue cepsepbl CouchDB. YUT06bI COXpaHUTh BPEMEHHOE MPEICTABIIE-
HUE B BUJIe TPOEKTHOTO IOKyMeHTa B Futon, HaXkKMuUTE KHOTIKY Save As...
(Coxpanuth Kak), a 3areMm 3arnosauTte moys Design Document u View
Name (ms nmpenctaBiaeHns ).

NnentnduraTopbl TPOEKTHBIX [TOKYMEHTOB BCEr/la HAYWHAIOTCS
CTPOKOH design/. OMUH MPOEKTHBIN TOKYMEHT MOKET COIEPKATH OTHO
WU HECKOJIBKO TipezicTaByeHuit. [IpencraBienus, Xpausanmecss B OHOM
MPOEKTHOM JIOKYMEHTE, pa3indaroTcs 1mo nMeHam. Kakoe mpezicraBienne
B Kakou HpOeKTHbeI JOKYMEHT IIOMeNlaTb, 3aBUCUT OT NPUJIOKEHUA, 1
pellieHre OTAAeTCsT Ha OTKYI paspaboTunky. Boobiie roBopsi, mpeacTas-
JIEHUS PEKOMEHJIyeTCsl TPYIIUPOBATh B COOTBETCTBUU C TeM, KaK OHU
COOTHOCATCA C JaHHBIMU. HPI/IMepr 6y,/1yT IpUBEAECHDBI HUXKE, KOT/Ia MbI
HAYHEM PaccMaTpuBaTh GoJiee MHTEPECHBIE TIPEICTABICHISI.,

MNMouck ncnosiHuTenev No UMeHu

Wrak, ¢ IpUHIMIAMN CO3/IaHUS TIPEJCTABJICHUI MBI TO3HAKOMILINCH,
Tereph JlaBaiiTe paspaboTaeM MpeCTaBIeHUe /TSI KOHKPETHOTO MPUIIO-
xenvst. Hamomuum, 9To B 6a3e TaHHBIX music XPaHUTCS WHGOPMAIUSI O
My3LIKaHTaX, B TOM YHCJIe Ha3BaHIe TPYIIHI B TI0Je name. OOPATUBINICE
K TIPEACTaBJIEHNI0O all docs C OOBIYHBIM GET-3aIIPOCOM, MBI CMOKEM
TIOTyIUTh TOKYMEHT M0 3HAYEHUIO _id, HO HAac GOJIbIIE HHTEPECYET MOUCK
TPYIIN TT0 Ha3BaHMIO.

Wupivu ciioBaMy, ceifgac MBI yMeeM HaXO/UTD JOKYMEHT ¢ 1d, paBHBIM
74c7a8d2a8548c8b97da748£43000ac4, HO KaK HAWTH JIOKYMEHT, y KOTO-
POTO B T0JIe name XpaHUTCS cTpoka The Beatles? Jyist 9TOro Hy»KHO TIpE-
crasyienue. B Futon Bepuutech Ha cTpanuily Temporary View, BBenute B
ob6macth Map Function mokasaHHBIH HIKE KO/ M HAKMATE KHOTIKY Run.
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couchdb/artists_by_name_mapper.js
function (doc) {
if (‘name’ in doc) {
emit (doc.name, doc._id);
}
}

ITa (I)yHKLII/IH TIPOBEPAET, UMEETCA JIM B TEKYHIEM JOKYMEHTE I10Jie
name ", €CJIU /Ia, TO SMUTHUPYET €ro 3Ha4YeHUE " I/IZIeHTI/I(l)I/IKaTOp _id B
BU/I€ ITapbl KJIIOY-3HAUYCHUE. B PpeE3YaAbTATE NMOJSYIUTCA Ta6]II/IHa BU/ga:

Kniou 3HauyeHue

“The Beatles” “74c7a8d2a8548c8b97da748£43000ac4”

Haxxmure xnomky Save As.. m BBemute B nosie Design Document
3HaueHue artists, a B mosie View Name — 3uauenue by name. Haxmure
Save, uTOGBI COXPAHUTH U3MEHEHUS.

Mouck anb60MOB o Ha3BaHUIO

VMeHne uCKaTh NCTIOMHUTETEH 10 Ha3BaHHIO — BEIIb TTOJIE3HAs, HO 3a4eM
Ha 9TOM OCTaHABJIMBAThCA? JlaBaiiTe elle HAMIIEM NPEeACTABIEHHE /IS
MoucKa arb60MOB. DTO OYET TEePBbIil MpUMep, Koraa QyHKIUsI-PacIpe-
JIeJTATENTb SMUTUPYET HECKOJIBKO PE3YJIBTATOB JIJIsl OJTHOTO JIOKYMEHTA.

CHoBa nepeiinure Ha cTpanuily Temporary View u BBeAIMTE TaKOH KO
pacIpeIeTuTe]Ist:

couchdb/albums_by name_mapper.js

function (doc) {
if (‘name’ in doc && ‘albums’ in doc) {
doc.albums.forEach (function (album) {
var
key = album.title || album.name,
value = { by: doc.name, album: album };
emit (key, value);
}) s
}
}

Ara QYHKIUS IPOBEPSIET, €CTh JIK B TEKYILEM JOKYMEHTE I0JIsl name
1 albums. Ecim ma, To OHa SMUTHUPYET Mapy KJ04Y-3HAYEHUE IS KaxkK-
I0TO aab0OMa, IPUYEM K/II0YOM SABJIAETCS Ha3BaHUe aJbboMa, a 3HAYEHH-
€M — COCTaBHOW OOBEKT, COAEPKAIIUI NMST UCIIOAHUTE NS (M1 HA3BaHKe
IpymIbl) U OOBEKT, IpeCcTaB/Iomuil caM anbbom. Ilomydaercss takast
Tabamnua:
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Koy 3HavyeHue

{by: “The Beatles”, album: {title:
“Abbey Road”, year: 1969}}

{by: “The Beatles”, album: {title:
“Help!”, year: 1965}}

{by: “The Beatles”, album: {title:
“Sgt. Pepper’s Lonely Hearts Club
Band”, year: 1967}}

“Abbey Road”

\\Help 1

“Sgt. Pepper’s Lonely
Hearts Club Band”

Kak n panblle, HAXKMUTE KHOIIKY Save As..., TOJbKO Telepb B I0JIe
Design Document BBenute albums, a B8 one View Name — by name.
Haskmure Save, 9To6BI COXpaHUTH U3MeHEHMs. Temeph TOCMOTPHM, KaK
OTIPAIITITBATD TaK¥e JOKYMEHTBL

Onpoc npeactaB/ieHWi i UCTIOJTHUTe1en

n anbbomMoB

TeHepb, KOT/la Y HaC €CTb /IBa IPOEKTHbIX JOKYMEHTA, BEDHEMCA B OKHO
T€EPpMHHaJJa U Honp06yeM 3allpOCUTh UX C ITOMOIIbIO curl. Haunem c
IIpeacTaBJI€HUS HUCIIOJIHUTEJIeH 10 nMeHaM. BBeure TaKyIO KOMaH/y:

$ curl http://localhost:5984/music/_design/artists/_view/by_name
{
“total_rows”:1,
“offset”:0,
“rows”: [{
“id”:"74c7a8d2a8548c8b97da748£43000ac4d”,
“key”:”"The Beatles”,
“value” :”74c7a8d2a8548c8b97da748£43000acd”
1

URL nsis1 onipoca 1pe/icTaB/ieHus UMeeT BUJ path /<database na-
me>/ design/<design doc>/ view/<view_name>, Ilé BMECTO CTPOK
B YIJIOBBIX CKOOKaX TOJCTABJISIIOTCSI UMEHA MPOEKTHOTO JOKYMEHTA U
npencTaBiaeHus. B gaHHOM ciydyae Mbl OIpalidBaeM IIpe/iCTaBIeHUe
by name B MPOEKTHOM JJOKYMEHTE artists, KOTOPBI XpaHUTCS B Oase
NIaHHBIX music. HeynuButeabHo, 4TO B pe3yJibTaTe BO3BPAIAETCS €MHCT-
BEHHBIH IOKYMEHT C KJII0UOM, COJIEPKAIUM Ha3BaHUe TPYIIIIBL.

A Teneppb momnpobyeM OIPOCHUTD IIPeACTaBAeHNE albOOMOB II0 Ha3Ba-
HUIO:

$ curl http://localhost:5984/music/_design/albums/_view/by_name
{

“total_rows”:3,
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“offset”:0,

“rows” : [{
“1d”:774c7a8d2a8548c8b97da748£43000ac4d”,
“key” :"Abbey Road”,

“value” : {
“by”:"The Beatles”,
“album”: {
“title”:”Abbey Road”,
“vear”:1969
}
}

LRt
“1d”:774c7a8d2a8548c8b97da748£43000ac4d”,
“key”:"Help!”,

“value” : {
“by”:"The Beatles”,
“album”: {
“title”:"Help!”,
“vear”:1965
}
}

LRt
“1d”:774c7a8d2a8548c8b97da748£43000ac4d”,
“key”:"Sgt. Pepper’s Lonely Hearts Club Band”,

“value” : {
“by”:"The Beatles”,
“album”: {
“title”:”Sgt. Pepper’s Lonely Hearts Club Band”,
“yvear”:1967

}
}
]

CouchDB rapanTupyer, 4ToO 3aIlliCH OTCOPTHPOBaHbI B aji(aBUTHO-
UGPOBOM TIOPSIIKE TIO AMUTUPOBAHHBIM KJouaMm. [lo cymiecTBy, 310 pe-
3yJIbTaT MHAEKCcHpoBatus, BeinosHerHoro CouchDB. Ipu npoekTruposa-
HUW TIPEICTaBIeHUH Ba)KHO BBIOMPATh SMUTUPYEMbIE KJIIOUH, TAK YTOOBI
MOPSIIOK COPTUPOBKHM ObLI OCMBICIEHHBIM. [TOKa3aHHbIIl BbIIIE 3aIIPOC
BO3BpAlllaeT BCe COACPKUMOE MPEJCTABICHNS, HO UTO, €CJIN HaM HYKHO
TOJIBKO €T0 MOAMHOKecTBO? JI0OMThCS 9TOr0 MOKHO, HAIIPUMEP, 100aBUB
B URL mapametp key. B aTom cirydae Bo3BpamaroTcsl TOJIBKO CTPOKU C
3a/IJaHHBIM KJIIOYOM.

S curl ‘http://localhost:5984/music/_design/albums/_view/by_name? \
key="Help!"’
{

“total_rows”:3,
“offset”:1,
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“rows” : [{
“1d”:774c7a8d2a8548c8b97da748£43000ac4d”,
“key”:"Help!”,

“value” : {
“by”:"The Beatles”,
“album”:{“title”:"Help!”,"year”:1965}

}
]

Oobparute BHUMaHUe HA OJIS total rows M offset. B mouse total
rows HaXOAMUTCS 00IIee KOJMUECTBO 3alluceil B IpeicTaBaeHnu (He TOJIb-
KO TeX, 4TO BO3BpaIlleHbl B OTBET Ha 3ampoc). [loje of fset MoOKa3bIBaeT
CMelleHUe TIepBOM BO3BPAIllEHHOM 3allMCK OT Hayaja IIOJHOro Habopa.
3Hadg 9TU J[Ba YMCJIA U Pa3MEP MACCHBA rows, Mbl MOJKEM BbIYUCJUTD,
CKOJIBKO 3allMCell 0CTaIOCh CJIeBa U CIPaBa OT BHIOPAHHOW mopIuy. Boi-
GOPKY M3 TIPe/ICTABICHUH MOKHO OCYIIECTBJISATh He TOJIBKO MO APaMeTPy
key, HO Il IEMOHCTPAIMK HaM TI0HaJ0OUTCs GOJIbINE JaHHBIX.

UmnopTt gaHHbix B CouchDB ¢ nomMmoLybio
nporpamMmsl Ha Ruby

WMIopT HaHHBIX — 33j1a4a, KOTOPast HEM3MEHHO BCTAET BHE 3aBICUMOCTHU
ot ucnonbsyemoit CYB/I. I CouchDB — ne uckirouenue. B atom pasze-
Jie MbI HateM Ha Ruby mporpaMMy uMmopra CTpyKTYpUPOBAHHBIX JlaH-
HBIX B 623y music. TO, BO-MEPBHIX, ACT BO3MOKHOCTh MO3HAKOMUTHCS C
MaccoBbiM umioptoM B CouchDB, a, BO-BTOPBIX, MBI TOJYYUM JIOCTATOY-
HO 6OTBINON HAGODP AAHHBIX JIJIS M3YYeHUs1 GOJIee CIOKHBIX MPeCTaBIe-
HU.

Mpl BOCHOJIB3yeMCsl NAaHHBIMH O MY3BIKAJIbHBIX IIPOU3BENEHUIX C
caiita Jamendo.com’, Ha KOTOPOM pa3MeIaercst My3blKa ¢ GeCIaTHOI
Jrensueit. Jamendo peacTaBIsieT qaHHbie 00 UCTTOTHUTEISIX, ATb0OMaX
1 kommo3uiusx B hopmate XML, nieaibHOM /17151 UMIIOPTA B IOKYMEHTO-
opueHTHpoBaHHYyI0 6asy Tina CouchDB.

Ilepeiiaure Ha crpanuiny NewDatabaseDumps® caiita Jamendo u
ckavaiite aitn dbdump artistalbumtrack.xml.gz®. ITOT apxuB
«BecuT» BcerookoJio 15 MB. lnsa pas6opa XM L-daiiia Mbl BOCIIOIb3Y €MCsI
gem-TakeToM libxml-ruby.

BmecTo Toro uroObl mucath coOcTBeHHBIN apaiiBep Ruby-Couch-
DB wiu Hanpamyio dopmuposath HTTP-zamnpocskl, Mbl npubersem K

4 http://wwwjamendo.com/
5 http://developer.jamendo.com/en/wiki/NewDatabaseDumps
6 http://imgjamendo.com/data/dbdump_artistalbumtrack.xml.gz
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HOILYJIAPHOMY gem-IIaKeTy couchrest, KOTOPBIA OGEPTHIBAET BBI3OBBI
yno6ubiM API Ha Ruby. Ham moHamoOuTCst BCero HECKOJIbKO METOLOB
n3 aroro API, Ho k yciyram xejaiommx HMCIOJB30BaTh [paiiBep B
COGCTBEHHBIX IIPOEKTAX UMEETCST OTJIUYHAS HOKYMEHTALUs .

YeraHoBuTe HEOOXOAMMBIE EEeM-TIAKEThl, BBIIOJIHUB CJELYIONIYIO
KOMaH/Ly:

S gem install libxml-ruby couchrest
Kax 1 1ipu pasbope JanHbIX 13 BUKATIENH B IJIaBe 4, MbI 6y1eM UCIIOJIb-
30BaTb SAX-aHa]II/ISaTOp, KOTOprfI TI1ocJIe10BaTeJIbHO YUTACT U BCTABJISICT

JMOKYMEHTBI B 6a3y, Kak ecyii Obl OHU MOCTYIIAIM U3 CTAHAAPTHOTO BBOJIA.
Koz nporpammsl ipuBezicH HUXKe.

couchdb/import_from_jamendo.rb

® require ‘rubygems’
require ‘libxml’
require ‘couchrest’

include LibXML

® class JamendoCallbacks
include XML::SaxParser::Callbacks
3] def initialize()
@db = CouchRest.database! (“http://localhost:5984/music”)

@count = 0

@max = 100 # MakCcuManbHOE KOJIUYECTBO BCTABJISIEMBIX NOKYMEHTOB
@stack = []

@artist = nil

@album = nil

@track = nil

@tag = nil

@buffer = nil
end

(4] def on_start_element (element, attributes)

case element

when ‘artist’
@artist = { :albums => [] }
@stack.push @artist

when ‘album’
@album = { :tracks => [] }
@artist[:albums].push @album
@stack.push @album

when ‘track’
@track = { :tags => [] }

7 http://rdoc.info/github/couchrest/couchrest/master/
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@album|[:tracks] .push @track
@stack.push @track

when ‘tag’
@tag = {}
@track[:tags] .push @tag
@stack.push @tag

when ‘Artists’, ‘Albums’, ‘Tracks’, ‘Tags’
# MTHOPUPOBATHL

else
@buffer = []

end

end

e def on_characters (chars)
@buffer << chars unless @buffer.nil?
end

(6] def on_end_element (element)
case element
when ‘artist’
@stack.pop
@Qartist[‘_id’] = @artist[’id’] # wmcnonb3yeM MOEHTUIMKATOP,
# mpucBoenuwn Jamendo
# MCIIONMHMTE o, B KadecTBe
#_1id pmokymeHTa
Qartist[:random] = rand
@db.save_doc (Rartist, false, true)
@count += 1
if !@max.nil? && @count >= @max
on_end_document

end
if @count % 500 == 0
puts “ #{@count} records inserted”
end
when ‘album’, ‘track’, ‘tag’
top = @stack.pop
top[:random] = rand
when ‘Artists’, ‘Albums’, ‘Tracks’, ‘Tags’
# MTHOPUPOBATHL
else
if @stack[-1] && @buffer
@stack[-1] [element] = @buffer.join.force_encoding(‘utf-8")
@buffer = nil
end
end
end

def on_end_document ()
puts “TOTAL: #{@count} records inserted”
exit (1)
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end
end

@ parser = XML::SaxParser.io (ARGF)
parser.callbacks = JamendoCallbacks.new
parser.parse

MepBbIM AENOM Mbl UMMOPTMPYEM MOAYJb rubygems 1 Heo6XoaMMbIE HaMm
gem-nakeThbl.

CtaHpapTHbIii crnocob paboTsl ¢ nakeTom LibXML nogpasymeBaeT co3gaHune
knacca obpaTHoro Bbi3oBa. 34ecb Mbl onpegensiem knacc JamendoCall-
backs, KoTopblii HKancynMpyeT 06paboTinkmn pasnnuyHbIX cobbITnn SAX.

© Ha stane HMLMANU3aLMKM HaLL KNACC CHaYana NoaKioyaeTcs K JIoKanbHoOMY
cepBepy CouchDB, nonb3ysacbk CouchRest API, a 3atem co3gaeT 6a3y AaHHbIX
music (ecnu ee ewe He CyWeCcTBYeT). 3aTeM MHULNANU3UPYIOTCS Pasnmy-
Hble MEepPEMEHHbIE 3K3eMnsipa Ans XpaHeHust nHbopMaLmm O COCTOSTHUU
pasbopa. OTMETUM, 4YTO eCnn NPUCBOUTL NapaMeTpy @max 3HA4YeHue nil,
TO 6yayT UMMOPTUPOBAHLI BCE AOKYMEHTbI, a He ToJibko nepsbie 100.

O Bo Bpems pasbopa MeTos, on_start element () 6ydet o6pabaTbiBaTb BCE
OTKpbIBaloOLWMe Tern. Hac MHTEpecyioT TONbKO Tern <artist>, <album>,
<track> M <tag>. HekoTopble KOHTEMHEPHbIE 3NIEMEHTbl — <Artists>,
<Albums>, <Tracks> M <Tags> — Mbl IBHO NPOMyCKaeM, a BCe OCTaJibHble
TpakTyem Kak CBOMCTBA, ycTaHaBAMBaeMble Ans 6nmxkaiiero KoHTeliHepa.

© PacnosHaHHble aHanM3aTopoM CUMMBOJIbHbIE [aHHble Mbl Oydepunsyem u
BrocseacTsunn ,D.OﬁaBJ'IﬂeM B KQ4YeCTBEe CBOWCTBa Tekywero KOHTeVIHepHOFO
3nemMeHTa (HaxoAaLWerocs B KOHLE MaccuBa @stack).

® Camoe VHTEPECHOE NPOVCXOaMT B METOAE on_end_element (). 34€Cb Mbl
3aKpblBa€M TEKYLLUMA KOHTEMHEPHBIN 3/1€MEHT, BblTalkMBasi ero n3 creka.
Ecnu obHapyxeH 3akpblBaloLWwMiA Ter Afis afeMeHTa <artist>, TO Mbl CO-
xpaHsiem aokymeHT B CouchDB, Bbi3biBas meton @db.save doc (). Kpo-
Me TOoro, ajsi noboro KOHTEMHEepPHOro 3sfieMeHTa 406aBnsSeTcs CBOWCTBO
random, COAepXaLlee CreHepupoBaHHOE Ciy4arHoe Yncno. Bnocneacraum
Mbl BOCMOJIb3yeEMCSl UM Jis BbIGOpa Cly4aiHoM KOMMNo3uumu, ansooma unm
MNCNONHUTENS.

@ B notoke ARGF Ruby 06beamHsieT cTaHaapTHbIN BBOZ, U BCe daiinbl, yKas3aH-
Hble B KOMaHOHOM CTpoKe. Mbl nepegaem aToT noTok nakeTy LibXML n yka-
3blBaeM 3ak3emnnsap knacca JamendoCallbacks, koTopblii 6ynet ob6pabatsi-
BaTb PacMoO3HaHHbIE IEKCEMbI: OTKPbIBAIOLLME U 3aKPbIBAIOLLIME TEMM, & TAKXKe
CUMBOJIbHbIE AaHHbIE.

[Ipu 3amycke cKpuUIiTa IMIIOPTA TIEPEAaeM MY 110 KOHBeWepy pe3yJib-
TaT pacmakoBKU apxuBa ¢ XML-daitmom:

S zcat dbdump_artistalbumtrack.xml.gz | ruby import_from_jamendo.rb
TOTAL: 100 records inserted

ITo 3aBEPpUHICHNN HUMIIOPTa IMOCMOTPHUM, KaK TEIEPb BBITVIAAAT Hallll
IpeacTaBJaeHUS]. Cuauana OT6ep6M HECKOJIbKO UCIIOJIHUTEIEH. HapaMeTp
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limit B URL TOBOPHUT, YTO MbI XOTUM IIOJIYYUTH HE 6oJee YKa3aHHOI'O B
HEM KOJIMYECTBa IOKYMEHTOB

$ curl http://localhost:5984/music/_design/artists/_view/by_name?limit=5
{“total_rows”:100,"”offset”:0,”rows”: [
{#id”:7370255" ,"key” : "\"\"ATTIC\”\"",6"value” :”370255"},
“id”:”353262" ,"key”:”10centSunday”,"value”:”353262"},
{#1d”:"367150","key” : "abdielyromero” ,b”value”:”367150"},
“id”:"276" ,"key”:"AdHoc” ,"value”:"276"},

{#id”:"364713" ,"key”:"Adversus”,”value”:"364713"}

1}

ITOT 3allpoC HAYNHAET OT60p ¢ HayaJja CIrcKa ucroanurenaeil. Ytoon
HayaTb C Cepe/IMHbI, HYKHO 3a/7aTh IIapaMeTp startkey:

$ curl http://localhost:5984/music/_design/artists/_view/by_name?\
limit=5\&startkey=%22C%22

{“total_rows”:100,"offset”:16,"rows”: [

{#id”:7340296" ,"key"”:"CalexB”,”"value”:7340296"},
{#1id”:”353888"”,"key” :"carsten may”,”value”:”353888"},
{#id”:7272" ,"key” : "Chroma” , "value”:"272"},

{#id”:"351138","key” :"Compartir D\u00f3na Gustet”,”value”:7"351138"},
{#id”:"364714" ,"key” :"Daringer”,”"value” :”"364714"}

1}

Bbiiie Mbl HavaIu ¢ UCTIOJIHUTENEH, MeHa KOTOPhIX HAUYMHAIOTCS ¢
Oyksbl C. [TapameTp endkey JIaeT elie OMH ClOcO0 OrPAaHUYUTH BHIOOPKY.
Hwuske MbI 3amipaliiiBaeM UCTIOJTHUTENEH ¢ IMEHAMK, HAYMHAIOIIUMUCST C
6yxs Cu D:

$ curl http://localhost:5984/music/_design/artists/_view/by_name?\
startkey=%22C%22\&endkey=%22D%22
{"total_rows”:100,"”offset”:16,"rows”: [

{#id”:”340296" ,"key"”:"CalexB”,”value”:7340296"},
{#id”:”7353888” ,"key” :"carsten may”,”value”:7353888"},
{#id”:"272" ,"key” :"Chroma” ,"value”:"272"},

{#1d”:7351138","key” :"Compartir D\u00f3na Gustet”,”value”:”351138"}
1}

YT06bI OTCOPTUPOBATH CTPOKU B 06paTHOM MOPsAKe, BOCIIOJIb3YEM-
cd mapamMeTpoM descending. He Sa6y/1bTe TOJIBKO IIOMEHATHb MeCTaMUu
startkey U endkey

$ curl http://localhost:5984/music/_design/artists/_view/by_name?\

startkey=%22D%22\&endkey=%22C%22\&descending=true
{“total_rows”:100,"”offset”:16,"rows”: [

{#id”:"351138","key” :"Compartir D\u00f3na Gustet”,”value”:7"351138"},
{#id”:"272" ,"key” :"Chroma” ,"value”:"272"},

{#1id”:”353888"”,"key” :"carsten may”,"value”:”353888"},
“1d”:7340296" ,"key"” :"CalexB”,”"value”:"340296"}

1}
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Ectp eme psn 3amaBaembix B URL mapamerpos, kotopsie Moandu-
IUPYIOT 3aTPOCHI K MPEICTABICHISIM, HO OTIMCaHHble HanboJee yrmoTpe-
6utenbHbl. HekoTopble MapaMeTpbl UMEIOT OTHOIIEHHE K TPYTITHPOBKE,
sBastioneiicst yactoio dasbl peaykuuu B CouchDB. VX MbI paccMOTpUM
3aBTpa.

Adenb 2: ntorn

CeroHst MBI paccMOTpesi OOIUPHBII MaTepra. Mbl HAyYUJIUCh CO3/1a-
Bath B CouchDB nipocTsie ipeicTaBieHust U COXPAHATh UX B BUJIE TTPOEK-
THBIX JIOKYMEHTOB. MBI TIO3HAKOMUJIKCH C PA3HBIMU CHOCOOaMU OTIpOca
MPEJICTABIEHUI 7SI TIOJIyYeHUsT BBIOOPKY U3 MHIEKCUPOBAHHOTO COZIEP-
sxuMoro. Bocmosb3oBasiuch s36ikoM Ruby 1 momynspHbiM gem-maxe-
TOM couchrest, Mbl UMIIOPTUPOBAJIN CTPYKTYPUPOBAHHbIE JaHHBIE U HA
MX OCHOBE TTOCTPOMJIN TIPEACTABJICHUA. 3aBTPa Mbl PAa30BbeM 3TH UIeH 1
cozmarM GoJiee CIOKHBIE TIPEICTABICHYS, 100aBUB PELYKTOPBL. A 3aTeM
nepeiizem k apyrum API, kotopsie nopgep:xusaer CouchDB.

denb 2: gomawuHee 3agaHune

NHdopMaLMOHHBIA MOUCK

1. MpbI Buziesin, 4TO METO emi t () MOKET BBIBOJAMTH CTPOKOBBIE KJIIO-
4yu. A KaKue elre TUTTBI OH TTo/i/iepskuBaeT? UTo mponsoiijier, ecamn
SMUTHUPOBATH MACCUB B KAUeCTBE KJiova?

2. Haiimure onucanwe mnepevyHsl MOJAEPKUBAEMbBIX MapaMeTPOB B
URL (tnma 1imit u startkey) U BBISICHUTE, /IJIsI Y€TO OHU TIPEJI-
Ha3HAuYEHBI.

3agaun

1. Cxpunt import from jamendo.rb COIOCTaBUJI KaKIOMY HC-
TIOJTHUTENIO CIy9aliHOe YMCJI0, 3aM1CaB €r0 B CBOMCTBO random.
Hammmmure GhyHKITNMIO-pacipeeluTesN b, KOTOpas SMUTUPYET Maphl
KJII0Y-3HAUEHNE, TIe KITI0UOM SBJISETCS 3TO CAyJdaliHOe YHCIIo, a
3HAaY€HNEM — Ha3BaHUE I'DYIIIIbI. COXpaHI/ITe €€ B HOBOM IIPOEKT-
HOM JIOKYMeHTe design/random IIOJ UMEHEM artist.

2. Cohopmynupyiite B cURL 3arnpoc, Kotopbiii GyJer BO3BpallaTh
CJIy4alHOTO UCIIOJTHUTEIS.

Mopcka3ska: HyxHO OyaeT ucrnonb3oBaTb NapameTp startkey u creHe-

pUpoBaTb B KOMaHAHOM CTPOKE CIy4alHOE YUCAIO C MOMOLLbLIO KOMaHIb
“ruby -e “puts rand’".
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3. Ckpunt mmmopra cGOPMHUPOBAJI TaKKe CBOHCTBO random IS
KaKI0TO anbboMa, koMmosurmu 1 tera. Cozpaite B TPOEKTHOM
JIOKyMeHTe design/random ellle TPU IIPEACTABICHUS C UMEHAMHU
album, track M tag II0 06pasiy paHee CO3MaHHOTO MPeJCTaBIIe-
HU artist.

6.4. [leHb 3: 0osiee CJI0XHbIe
npepncrtasneHus, Changes API
M penJukKaunsa gaHHbIX

B npenpimynine gBa AHs Mbl HAyYMJIUCh BBITIOJHSITH TIPOCTBIE OIlepa-
nuu CRUD u ¢ nomoripio nipencraBienuii uckarp ganubie. Ceromus
MbI IIPOJOJIKUM 9Ty TeMy U pasbepeMcs ¢ Gasoil peayKIuu B TEXHOJIO-
run mapreduce. 3areM Mbl paspaboTaeM HECKOJIBKO IMPUIOKEHMI Ha
JavaScript ana cepsepa Node.js, uro6bl usyunth ocobernoctu API 06-
HoBJIeHus, npegocrasigemoro CouchDB. Y Hanocaegok o6cyaum per-
JINKAIIMIO U MEXaHU3M paspeleHust KOHPJIUKTOB.

Co3gaHune 60os1ee C/0XHbIX NpeacTaBAeHNI
C NMOMOLLbIO PEAYKTOPOB

OcHoBanHbIe Ha TeXHOJI0rHN Mapreduce MpeICTaBIEHUS TO3BOJISIIOT BOC-
oJb30BaThest BerpoernbiMu B CouchDB cpenictBamMu HHIEKCUPOBAHUS U
arperupoBanust. Bee co3manHbie BUepa IPeACTABIEHUS COAEPIKAIN TOJIb-
KO pacrpeeuTesn. A CErOHS MBI MTOKIIOYAM PEAYKTOPDI ¥ IPUMEHIM
HOBbIE 3HAHUS K JIAHHBIM, UMIIOPTUPOBAHHBIM ¢ caiita Jamendo.

[annbie ¢ caiita Jamendo o6agaoT 3aMedaTebHOl 0COOEHHOCTHIO —
riIyOOKOMU BIIOKEHHOCTHIO. Y UCTIOJHUTEEN eCTh aIb0OMBI, Y a1b6OMOB —
KOMITO3UIIUHU, & Y KOMIO3UIUi — aTpuOyThl, B ToM uucie Teru. Ceituac
MBI 3afIMEMCST TEraM¥ U MOCMOTPHUM, KaK HAMUCATD MPEACTABJIEHUE JJIST
MX BBIOOPKU U IIOJCYETA.

Bepuurecs Ha crpanuity Temporary View u BBeaute CJeAyIONLyIO
byHKIMIO-pacpeneuTeNb.

couchdb/tags_by name_mapper.js

function (doc) {

(doc.albums || []).forEach(function (album) {
(album.tracks || []).forEach(function (track) {
(track.tags || []1).forEach(function(tag) {

emit (tag.idstr, 1);
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)
)
1)
}

Jrta QYHKINS 3aX0/IUT BHYTPD TOKYMEHTA, OITMCHIBAIONIETO UCTIONHU-
TeJIsT, 3aTeM BHYTPh KaKI0T0 albOoMa, KaskKI0i KOMIIO3HUIIUH U, HAKOHEII,
Kaknoro tera. [lJ1sh KaxI0To Tera OHa AIMUTHUPYET Tapy KJI0U-3HauYeHue,
COCTOSIIIYIO M3 CBONCTBA idstr Tera (KOTOPOe COJEPIKUT €T0 CTPOKOBOE
TpejicTaBIeHue, HampuMep “rock”) nuymcia 1.

ITocne aToro BBeanTE Caemayromuii ko B obaacts Reduce Function:

couchdb/simple_count_reducer.js

function (key, values, rereduce) {
return sum(values);

}

Jrta GYHKIUA TPOCTO CYMMHUPYET BCe YUCya B CIUCKe values, O KO-
TOPOM MbI IOTOBOPUM YyTh HUJKE — MOCJIE 3aITyCKa ITOTO MPECTABIEHUSI.
Haxmute kHonKy Run. B pesysibrare Gyer BoBeleHa TaKast TaOJIUIA:

Kniou 3HayeHue

“17sonsrecords”

“17sonsrecords”

“17sonsrecords”

“17sonsrecords”

“17sonsrecords”

“5cid”

“acousticguitar”

“acousticguitar”

“action”

[ I N B I I I I I =W =

“action”

Hudero ynuButenbHoro. 3HaueHue BCIOJY PaBHO 1, MOCKOJIbKY Tak
ero c(hopMUPOBAT paclpeieSUTeNb, & OJUH U TOT JKe KJIOY MOBTOPSIET-
s CTOJIBKO Pas, CKOJIbKO BCTpedyaeTcs: B komnosuiusx. Onnako obparure
BHUMaHKe Ha (uaxkok Reduce B mpaBoM BepxHeM yIiy BbIBEJIEHHOI Tab-
suisl. OTMETETE ero ¥ CHOBA MOCMOTpUTE Ha Tabuiry. Terepb oHa BbITJIS-
JIUT TaK:
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Kniou 3HauyeHue
“17sonsrecords” 5
“Yacid” 1
“acousticguitar” 2
“action” 2
“adventure” 3
“aksband” 1
“alternativ” 1
“alternativ” 3
“ambient” 28
“autodidacta” 17

Yro npousonuio? Ecii KOPOTKO, TO PEAYKTOP pedyyuposai pes3yJib-
TaT, 00beINHUB OJIUHAKOBBIE CTPOKHU TaK, KaK IUKTYeT (DYHKIIUS PELyK-
. Mexanuam mapreduce B CouchDB koHIenTyanbHO yCTPOEH Tak ke,
KaK B IPyI'UX PaCCMOTPEHHBbIX Hamu 6aszax gaHubix (Riak u1 MongoDB).
Tounee, CouchDB BbinoiHsET ClIeAYIONUe HIArK IPU IIOCTPOEHIH IIPE/I-
CTaBJICHUSI.

1. OTnpaBuTbh NOKYMEHTBI (DYHKITMHU-PACTIPEETNATEITIO.

2. Cobpath Bce SMUTUPOBAHHDIE 3HAUECHUSL.

3. OrcopTupoBaThb 3MUTHPOBAHHBIE CTPOKHU TI0 KIIOUAM.

4. OTHpaBUTD TPYIIIBI CTPOK € OAMHAKOBBIMU KJIIOUaMU (DYHKITUH-
PeLyKTODY.

5. Eciu mamabIx CAMIIKOM MHOTO JIJIST PeyIIUPOBAHMS 33 OJ[UH BbI-
30B, BBI3BATH PEYKTOP €Ille pa3, HO ysKe ¢ paHee pe/lylIupOBAHHbI-
MU 3HAYCHUSIMU.

6. IloBTOpSATH peKypCHUBHBIE BHI30BBI PEAYKTOPA CTOJBKO Pas3, CKOJIb-
KO HEOOXOMMO, JI0 TeX TIOP, TI0KA He OCTAHETCS TTOBTOPSIONIXCS
KJTIOuei.

Oyukiuu-penykropsl B CouchDB npuauMaior Tpu aprymenTa: key,
values U rereduce. B aprymente key mepefaercss MacCuB KOpTexKeil;
KQKIBI KOPTEXK — 3TO MACCUB U3 JIBYX 3JIEMEHTOB: KJII0Ya, SMUTUPOBAH-
HOTO paclipe/ieJuTeseM, U MoJsl _id TOro JOKYMEHTa, 110 KOTOPOMY 3TOT
KJII0Y IOPO3KJIeH. B aprymenTe values 1epefaeTcsl MacCUB 3HAUEHUH, CO-
OTBETCTBYIOIUX KJIIOYAM.

Tperuit aprymenr, rereduce — GyJIeBCKOe 3HAUYEHME, PaBHOE true,
€CJIM JIAHHBII BBI3OB SIBJISIETCST NOGMOPHOU pedyKyueil, TO eCTh KJIIOUU U
3HAYEHUS MOCTYIUJIN HE OT pacupelesuTeIs, a B pe3yJbraTe Mpe/bly-
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X BBI30BOB PEAYKTOPOB. B TakoM ciyuae mapamerp key Gyler paBeH
null.

Mo cnepam BbI3OBOB peAyKTOPOB

[laBaiiTe BHMMAaTEIbHO U3YYUM TIOKA3aHHbBIN BbIIIEe IPUMEDP BbIBOA.

PaccmoTpuM J1o0KyMeHTBI (MCHIOJIHUTENE), B KOTOPBIX €CTh KOMIIO-
3UIMH, TIOMeYeHHbIe TeroM «ambient». Pacnipegennrenu o6pabaTbiBaioT
JOKYMEHTBI U SMUTHPYIOT Hapbl KJIOU-3HaYeHne Buaa «<ambient» /1.

B kaxoii-To MOMEHT SMUTHPOBAHHBIX AP HAOUPAETCS JOCTATOUHO JIJIst
toro, uto6sl CouchDB BbI3Basa peyKTOP. ITOT BBI30B MOKET BBITJISAIETh
CJIEYIOLIMM 0Opa3oM:

reduce (
[[“ambient”, idl], [“ambient”, id2], ...1, // XKiIo4uM OOUHAKOBHE
(1, 1, ...1, // BCe 3HadyeHMs paBHH 1
false // rereduce paBHO false

HanomunMm, 4TO Halll peyKTOP BBITIOJIHSIET CyYMMUPOBaHUE 3HAUEHUIT:
BBI3BIBAET (DYHKIIMIO sum (), Tiepe/iaBas B mapaMerpe values. [lockoibKy
BCe 3HaYeHUsI paBHbI 1, TO UX CyMMOIi OyZIeT IIPOCTO KOJIUYECTBO KOMIIO-
3unMii, umeroux ter «ambient». CouchDB coxpansier BosBpalneHHOE
3HaYeHue Ui 1ocaeayomieil oopaborku. st onpeaeseHHOCTH 10JI0-
JKHM, 4TO OHO paBHO 10.

IMos:xe, mocjie HeCKONbKMX TakuX Bbi3oBoB, CouchDB peraer 06b-
CAVMHUTD IMTPOMEKYTOUYHBIE PE3YJJAbTAaTbl PEAYIINPOBaHNA, BBITIOJTHUB ITIOB-
TOPHYIO PELYKIIHIO:

reduce (
null, // MaccuB key paBeH null
[10, 10, 871, // values - pe3ynbTaTH IIpeleCcTBYWINX BEH30BOB pPedyKTopa
true // rereduce paBHO true

Ham penxyxrop cnoBa cymmupyet sHaueHust. Ha aToT pas nosyyaercsa
cymMa 28. IToBTOpHbBIE BHI30BBI PEYKTOPOB MOTYT OBITH PEKYPCHUBHBIMIL
Bcé aTo npoposkaeTcs, 1oKa eCcTbh YTO PeAyLUpoBaTh, U B UTOrE BCeE IIPO-
MEeXYTOYHBIE 3HAYEH VST GYyT PEMYIIHPOBAHDI B OJIHO.

BonpimacTBo mapreduce-cucTeM, B TOM 9HCE BXOSIINE B PACCMOT-
pemHbie Bbitre 6a3bl qanubix Riak 1 MongoDB, oT6packiBatoT pe3ynsraThi
pactipezieiuTenelt ¥ peflyKTOpoB TIO 3aBepiieHnu paboTel. B Takux cucre-
Max mapreduce paccMaTpUBaeTCst KaK CPEACTBO K JOCTIKEHUIO TN —
HEYTO TAKOE, YTO JIEJAETCST, KOT/Ia BO3HUKAET HEOOXOANMOCTD, HAUMHAS
Kask b pas 3anoBo. B CouchDB nesio o6¢crout nnaue.
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[Tocre Toro Kak mpejcTaBIeHNE COXPAHEHO B TIPOEKTHOM JIOKYMEHTE,
CouchDB coxpansieT TpoOMe;KyTOUHbIe PE3YIBTaThl PAcTIpefeuTenei u
PEIYKTOPOB JI0 TeX MOP, TOKA KaKOe-TO U3MEHEHNE JOKYMEHTA He C/IeTaeT
ux HegeiicrurebHbiMu. B aToT MoMenT CouchDB uHkpeMeHTHO TIpo-
TOHSIET PACTIPEAETUTENH W PEAYKTOPBI, 4UTOOBI CKOPPEKTUPOBATH JTAHHBIE.
Ho He BBIUmC/ISIET BCE 3aHOBO € caMOTo Havyasa. B aToM u cocTOUT CyTh
npeacrasiednii CouchDB — 6iarogapst ToMy, 4T0O IPOMEKYTOUYHBIE JIaH-
Hble He 0TGPACHIBAIOTCS, TEXHOMOTHs mapreduce UCTOTH3YETCsT Kak Mexa-
HU3M ITEPBUYHOTO WHIEKCUPOBAHMUS.

OrcnexunBaHune nameHeHni B CouchDB

Wukpementubiii noaxon CouchDB k mapreduce — 6esycioBHo, HOBa-
TOpCKas ujes, ofiHa U3 MHOTUX ocobenHoctel, Buiessonux CouchDB
cpenu npounx CYB/I. [anee mb1 pacemorpuM eime oany: Changes API
— uHTepdeiic, MO3BOJAIONINI OTCACKIBATh UBMEHEHYS B (6a3e JaHHBIX U
MTHOBEHHO TI0JIy4aTh HOBbIE 3HAUEHUSI.

Changes API genaer CouchDB ugeabHbIM KaHAUAATOM Ha POJIb CHC-
TEMBI, Ky/la 3alMCBIBAIOTCA OpPUTMHAJIbHbIE naHHble. [Ipeacrassre cebe
cuctemy u3 Heckobkux CY B/, B KOTOpPYIO TaHHbBIE CTEKAIOTCS U3 Pa3HbIX
HCTOYHWMKOB, TIPUYEM BCe Ga3bl IOJKHbI MOIEPIKUBATHCS B aKTyaTbHOM
cocTosiHuu (HeuTo Mog06HOe MBI TIOCTPOUM B pasieie 8.4 «KombuHmpo-
BaHUe ¢ ApyrumMu 6azaMu JaHHBIX» ). B KauecTBe mpuMepa MOKHO HA3BaTh
HOUCKOBYIO crcTeMy Ha ocHoBe Lucene wau ElasticSeach nam cioit xa-
IIUPOBAHUS, PeaM30BaHHblil ¢ ToMotbio memcached mim Redis. Kpome
TOTO, B OTBET Ha UI3MEHEHUSI MOTYT 3aITyCKAThCS Pa3nYHble a/IMUHUACTPA-
TUBHBIE CKPUTITHI — HATPUMED, LIS CKATHsE Ga3bl WU yIAJIEHHOTO pe3epB-
Horo xonupoBanus. Kopode roBops, atot npoctoii API oTkpbiBaeT Maccy
Bo3MOKkHOCTEH. CeroiHs Mbl HaydnMCst KCTIOIb30BaTh ero cebe Bo 61aro.

Jlns nemonctpaiuu AP Mbl paspaboTaeM HECKOJIBKO TIPOCTBIX KJIH-
EHTCKUX MPUIOKeHMi, ncroabayst Node.js® — miuatdopMmy A ucnonHe-
HUA JavaScript-Koza Ha CTOpOHE cepBepa, TOCTPOEHHYIO Ha OCHOBY JIBHK-
Ka JavaScript V8 — Toro camoro, kotopsiii Becrpoen B Gpaysep Google
Chrome. ITockonbky B Node.js npumeHsieTcss COOBITUINHO-yIIPaBsIeMast
MOJIesib, a KO/ TuIIeTcs Ha JavaScript, TO OH BIOJHE eCTeCTBEHHO WH-
terpupyercs ¢ CouchDB. Ecim na Bameit mammune Node.js ene He ycra-
HOBJIEH, 3afi/[UTe HA CAUT MPOLYKTA U CKAYalTe TOCJIETHIOI CTAOUIBHYIO
Bepcuio (MbI paGortaeM ¢ Bepcueit 0.6).

Cymectsyer tpu pasnosuaroct Changes API: onpoc, mosruii onpoc
1 HeTlpepbIBHOE OTCIekuBatue. PaccMoTpuM nx 1o ouepenu. Kak o6b14Ho,

8 http://nodejs.org/
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HauteM ¢ cURL, 4To6bI GBITH «OIMKe K KeTe3y», a 3aTeM TIOTOBOPUM O
JIOCTYIIE U3 IIPOTPAMMBIL.

OTtcnexuBaHue nuameHeHum ¢ nomoubio cURL

ITpocreiimuii criocob obpatuthest k Changes API — Bocmosib30BaThest
unTepdeiicoM ompoca. BoIoHuTe creyonyo KoMauay (Mbl COKpaTH-
JIV BBIBOJI, Ha Balllell MAIHe PE3YJIBTAThI MOTYT OBITH IPYTHMN).

S curl http://localhost:5984/music/_changes
{
“results”: [{
“seq”:1,
“id”:7370255",
“changes”: [{“rev”:”"1-a7b7cc38d4130f0a5f3eae5d2c963d85”}
IRt
“seq”:2,
“id”:7370254",
“changes”: [{“rev”:”"1-2c7e0deec3ffcad959bal169bl0e8bfcef”}
IRt
eme 97 3ammcen

IRt

“seqg”:100,

#id”:"357995",

“changes”: [{“rev”:”"1-aa649aa53£2858cb609684320c235aee” }]
11,
“last_seqg”:100

B orBer Ha GET-3anpoc K URL changes 6e3 mapamerpos CouchDB
BO3BpaliaeT BCé, YTO UMEET. HO, KaK M IIPpU IOCTYyIIE K IIPE/ICTaBICHUAM,
MOJKHO 3a/1aTh ITapaMeTp limit,qT06miH0ﬂquTb MIOJIMHOKECTBO JaH-
HBIX, a IMapaMeTp include docs=true 3aCTaBJsI€T BEPHYTH IIOJIHbIE JIO-
KYMEHTBI.

Kak TIpaBUJIO, HAaM HU K Y€MY BCE USMEHCHU A, UMEBIIINE MECTO C HaYa-
Jia BpEMEH. MHTepCCHee T€ USMEHEHU A, KOTOPbIE ITPONU3ONIIJIN C MOMEHTa
mocyieiHelt mpoBepku. [[Jis aTOr0 IpegHa3HavYeH MapaMeTp since.

S curl http://localhost:5984/music/_changes?since=99
{
“results”: [{

“seq”:100,

#id”:7357995",

“changes”: [{“rev”:”"1-aa649aa53£2858chb609684320c235aee”}]

31

“last_seqg”:100
}

Eciin 3HaueHme since GOJIBIIE TIOCJEHETO MOPSIZIKOBOTO HOMEPA, TO
OyzieT BO3BpAIIEH ITyCTOH OTBET:
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S curl http://localhost:5984/music/_changes?since=9000
{

“results”: [

1,
“last_seqg”:9000

}

TakuM C€OCOG0OM KJIMEHTCKOE MPUTOKEHNE MOJKET TEePUOAUYECKN
3ampanvBaTh HOBBIE M3MEHEHWsI W TPEAMPUHUMATH COOTBETCTBYIOTIHE
EHCTBUSL.

Ompoc — BeTb XOPOoTIiast, ecIi MPUI0KEHNE MOKET CMUPUTDCSI C 3aT1a3-
IBIBAIOTIEN peakiinell Ha OGHOBIIEHST, HATIPUMED, B CITydae, KOT/ia 0GHOBIIE-
HIIST TPOUCXOJIAT CPABHUTETHLHO PEKO. Tak, Ompoc HOBBIX 3amuceit B Gore
pa3 B AT MUHYT MOJKET OKA3aThCsT BIIOJTHE IPHEMIIEMBIM PETIIEHUEM.

Ecou ke momy4dats o6HOBIEHMST TpeOyeTcst ObICTPEE, He TPATs BPeMsI
Ha TIOBTOPHOE OTKPBITHE COEAWHEHWs, TO JIydllle TOAONAET JOJTUN OTI-
poc (long polling). Ecn no6asuts B URL mapamerp feed=longpoll, TO
CouchDB ocTtaBuT coeiHeHe OTKPHITHIM HA HEKOTOPOE BPEMST, OXKUIAS,
YTO MOTYT TPOU30UTH KaKHe-TO M3MEHEHUs], O KOTOPBIX CJAEAYeT cO0b-
muTh B otBete. Ionpobyiite Takoii 3ampoc:

$ curl ‘http://localhost:5984/music/_changes?feed=longpoll&since=9000"
{#"results”: [

Kax Buzaure, cepsep Bephy Hayaio JSON-orBeTa u 6oJiblle HUYEro.
Eciin octaBuTh TepMHHAJ OTKPBITHIM, TO B KOHIlE KoHII0B CouchDB 3a-
KPOET Coe/InHEHNE U 3aKOHYUT OTBET:

1,
“last_seqg”:9000}

C Touku 3peHust pa3paboTKy, HallMCaHue ApaiiBepa, KOTopble HabJI0-
naetr 3a usMeHneHusaMu B 6ase ganubix CouchDB ¢ momousio onpoca, 9K-
BMBAJIEHTHO HAIMCAHUIO /ipaliBepa, peasn3yloliero JoJarui omnpoc. Pazuu-
114 JIMIIb B TOM, CKOJIbKO BpeMenu CouchDB Oyzer gepxaTh coequHeHMe
OTKPBITBIM. A Tereph TepeiizieM K Hamcanuto npuaokenns s Node,js,
KOTOpPOe OYJIET CJAEUTH 32 «JIEHTON» U3MEHEeHU .

Onpoc usmeHeHun B npunoxeHun ansa Node.js

Node.js — cuctema, yrpasisieMast COOBITUSIME, TTOITOMY U HaOJ01a-
tesib uist CouchDB Gy ieT mpuaepkuBathes TOro ske npuHiuia. /[paiisep
OyleT CIeAUTh 32 MBMEHEHUSIMU U TeHEPUPOBATh COOBITHS, TIONYUHB OT
CouchDB usmeHnenHbIe 10KyMeHTbI. JIJist Hauasia mokaxeM o0IIy o CTPYK-
TYpY ApaiiBepa, 06CYI1M ee OCHOBHbIE KOMIIOHEHTBI, & 3aTeéM BOCIIOJIHIM
€T, OTHOCSIIINECS] K KOHKPETHOI JIEHTE — OTOKY M3MeHEeHHIA.
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I/ITaK, BOT KaK YCTpO€Ha Hallla HpOI‘paMMa-Ha6JHOZIaTe]H).

couchdb/watch_changes_skeleton.js

var
http = require(‘http’),
events = require(‘events’);
/**

* cozzmaThb HabmomaTenb 3a CouchDB, HNpMMeHss IapaMeTpH COeIVMHEHUS;
* crnemyeT maTTepHy EventEmitter B node.js, reHepupyeT cobuTus ‘change’.
*/

O exports.createWatcher = function(options) {

2} var watcher = new events.EventEmitter();

watcher.host = options.host || ‘localhost’;
watcher.port = options.port || 5984;
watcher.last_seq = options.last_seq || 0;
watcher.db = options.db || ‘_users’;
(3] watcher.start = function() {
// ... ODeranu, OTHOCSIMECs K JIeHTe OOHOBJIEeHUM

Y
return watcher;
}i

// HadaTb HabmoneHye 3a maMeHeHusMu B CouchDB, ecny 3alylleH Kak
// TJaBHHN CKPUIT
® if (!module.parent) {
exports.createWatcher ({
db: process.argv([2],
last_seq: process.argv[3]
}
n(‘change’, console.log)
n(‘’error’, console.error)
.start();

© 3kcrnopTypyeT cTaHaapTHBIN 06BbeKT, NpefocTaBnsiemblii CommondS Module
API, peannzoaHHoro B Node.js. [lobaBneHne metoaa createiWatcher () B
00bEKT exports AenaeT ero AOCTYNHbIM Apyrnm ckpuntam Node.js, To ecTb
OH CTaHOBUTCS YacTblo GUONNOTEKN. APrYMEHT options NO3BONSET BbI3bl-
BaloLLLel NporpamMmMe ykasaTb, K kKakoli 6a3e AaHHbIX MoAK/IoYaTbCs U 3a4aThb
[pyrve napaMmeTpbl COEAMHEHMS.

(2] MeTop createWWatcher () NOpoXxaaeT 00bEKT EventEmitter, C NOMOLLbIO
KOTOPOro Bbi3biBalOLLAs NMporpaMmma MoXeT MPOoC/yLMBaTh COObITUS n3me-
HeHusl. MeTop, on () obbekTa EventEmitter MO3BOASIET NOANMCATLCS Ha



JeHb 3: 6onee cnoxHsle npepcraenenms, Changes API... I. --

BHELLHee COObITME U reHepnpoBaTb BHYTPEHHEE cobbITne nyTem Bbi30Ba Me-
Topa emit ().

© Meton watcher.start () oTBeuaeT 3a oTnpaeky HTTP-3anpocoB ans Ha-
6noneHus 3a nameHeHnammn B CouchDB. Korga npovsonaet nsameHeHue ka-
KOro-nnbo AoKyMeHTa, HabnogaTenb ONoBecTUT 06 3TOM NporpamMmy nyTem
reHepauuu cobblTns n3ameHeHus. Bece cneunduyeckue getann peannsaumm
LOMKHbI ObITb MOMELLEHbI CIOAA.

O 370 610K ONUCKIBAET, YTO AOMKEH AENaTh CKPUMT, ECNM OH BbI3BaH HEMOC-
PEeACTBEHHO M3 KOMaHAHOW CTPOKU. B AaHHOM cnyvyae CKpunT BbISOBET Me-
To[ createWatcher (), MOCNE YEro HACTPOUT BO3BPALLEHHBIN OOBEKT, Tak
4T06ObI Pe3ynbTaThbl NeYaTanancb Ha cTaHOApPTHLIN BeiBOA,. K kakon 6a3e aaH-
HbIX NOAKYATLCHA U C KaKOoro nopsaKkoBoro HoMepa Ha4ymMHaTb, 3a4aeTCs B
aprymMmeHTax KOMaHOHOW CTPOKMU.

IToka B 9TOM Kozie HeT Huuero, otHocsaierocsa k CouchDB. 3o mpocto
cTaHgapTHbI criocod nporpammuposanust Node.js. [ToHayany Kox MoxKeT
II0Ka3aThCsT HEOOBIYHBIM, 0COOEHHO €CJIM BaM PaHblle He JOBOIIIOCH Pa-
60TaTh ¢ COOBITUIHO-YIIPABJISIEMBIMU CEPBEPAMHE, HO Jajiee B 9TOI KHUTE
MbI OyIEM YaCTO UCIIOIB30BATh TAKYIO TEXHOJIOTHUIO.

WMes 3arotoBky, poGaBuMm Ko st gojroro ompoca CouchDB u
regepaiuyt coObITU. IloKasaHHBIA HUXKE KOJ CJeIyeT IOMECTHTb B
MeToJ watcher.start () (Tyza, rjie HAXOAUTCS KOMMEHTapHil «dema,
omuocauwuecs ¥ aenme oo6nosienuti>. Pesynprupyomuii daiin HazoBuTe
watch changes longpolling.js.

couchdb/watch_changes_longpolling_impl.js

var

O http_options = {
host: watcher.host,
port: watcher.port,

path:
/' + watcher.db + ‘/_changes’ +
‘?feed=longpoll&include_docs=true&since=’' + watcher.last_seq

}i

® http.get (http_options, function(res) {
var buffer = ‘7;
res.on(‘data’, function (chunk) {
buffer += chunk;
)i
res.on(‘end’, function() {
(3] var output = JSON.parse(buffer);
if (output.results) {
watcher.last_seq = output.last_seq;
output.results. forEach (function (change) {
watcher.emit (“change’, change) ;
)i
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watcher.start () ;
} else {
watcher.emit (‘error’, output);
}
}
1)
n(‘error’, function(err) {
watcher.emit (‘error’, err);
)i

© O70T CcKPUNT NepBbIM AENoM HacTpamBaeT KOHMUrypaLMOHHLIA OBbeKT
http options, NoaroTtasnMeas ero K oTnpaske 3anpoca. lNapameTp path
yKasblBaeT Ha yxe n3secTHbii Ham URL changes, B KOTOPOM feed 3aaaet
PEeXnM J0Nroro onpoca, a include docs=true.

® 3artem ckpunT BhI3bIBaET GUBAMOTEYHBIN MeTon Node.js http.get (), KO-
TOpbIM OTAPaBAseT GET-3anpoc C yka3aHHbIMW napameTpamu. BTtopoi na-
pameTp http.get — PyHKUMS 0OPATHOroO BLI3OBA, KOTOPAs NMOJy4YUT OOBbEKT
HTTPResponse. Nonyyas cogepxumoe, 06beKT OTBETA rEHEPUPYET COObI-
TV data, B OTBET HA KOTOPblE Mbl A00ABASEM MONYyHYEHHOE COOAEPXNMOE B
oydep.

© HakoHel, B OTBET HA CreHEPMPOBaHHOE 0BBLEKTOM OTBETA COBBLITME end Mbl
pasbupaem cogepxumoe bydepa (310 aosmkeH 6bITb JSON-06BLEKT) 1 y3Ha-
€M HOBOE 3HauyeHne last _seq. 3aTeM Mbl FeHepUPyeM COObITUS U3MEHEHNs
1 NMOBTOPHO BbI3bIBAEM watcher.start () B OXUAAHUN HOBOW MOPLUN N3-
MEHEHUI.

W3 KOMaHHOI CTPOKHM 9TOT CKPHIIT 3aIlyCKAETCsI CJAEAYIOUM 00pa-
30M (BBIZIaYa COKpaIeHa):

S node watch_changes_longpolling.js music

{seq: 1,
id: ‘370255,
changes: [ { rev: ‘l1-a7b7cc38d4130f0a5f3eaeb5d2c963d85’ } 1,
doc:

{_id: *370255",
_rev: ‘l-a7b7cc38d4130f0a5f3eae5d2c963d85",

albums: [ [Object] 1,
id: ‘370255,
name: ‘”""ATTIC""',
url: ‘http://www.jamendo.com/artist/ATTIC_(3) "',
mbgid: ‘',
random: 0.4121620435325435 } }
{ seq: 2,
id: ‘370254,
changes: [ { rev: ‘1-2c7e0deec3ffcad959bal0l69b0e8bfcef’ } 1,
doc:
{_id: 370254,

_rev: '1-2c7e0deec3ffcad959bal0l169bl0e8bfcef’,
eme 98 zammcen
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Vpa, Hamte npuioxenue paboraer! ITocie BbIBOJA 3amuceii 1ist Beex
IOKYMEHTOB, IPOIleCC He 3aBepIIaeTcsl, a IPOJOJIKAET OIPAIIUBATH
CouchDB 0 HOBBIX H3MEHEHUSIX.

ITonpobyiite MoauduLUPOBaTh Kakoii-HUOY b J0KyMeHT B Futon He-
HOCPe/ICTBEHHO WX YBeJNYbTe 3HaYeHue @max B CKPUIITE import from
jamendo.rb ¥ 3aIlyCTHUTE €ro elle pa3. Bel yBUIUTE, YTO U3MEHEHUST Ha-
NeyaTalTcs B OKHe TepMuHasa. /laiee Mbl yBUIMM, KAaK MOKHO BKJTIOUHTb
«TIOJIHBIN BIIepe» U C TIOMOIIIBIO HEITPEPBIBHOTO OTCJIEKUBAHUS U3MEHE-
HYSI TIOJTy9aTh OOHOBJICHUS eTife ObICTpee.

HenpepbiBHOE OTCNEe)XNBaHNE N3MEHEeHUN

Omnpoc u foaruii ompoc ciaysk6bl _changes JAIOT TPABUIbHBIE PE3YJIbTa-
oI B popmare JSON. MexaHI3M HEIIPEPHIBHOTO OTCIEKMBAHUSA PabOTaeT
HecKoJbKo nHaue. BMmecTo Toro I{TO6I)I IIOMEIAThb BCE IOCTYITHbIE N3MEHE-
HUA B MaCCUB results U 3aTEM 3aKPbIBaATh ITOTOK, OH IMOCBIJIAET KaKI0€
HN3MEHEHUE 110 OTAEJTbHOCTHU N OCTaBJIAET COE/IMHEHNE OTKPBITBIM. Taxum
o6pa30M, YBEAOMJIEHHA O HOBBIX M3MEHEHUAX, MMPE/ICTaBJICHHbBIE B BU/IE
JSON-06bEKTOB, CTAHOBATCS LOCTYIIHBI CPa3y IOCIE U3MEHEHNL.

Yro0bl YBUAETD, KaK 9TO paboTaeT, BBEAUTE TAKYIO KOMaHAy (Bblgaya
COKpaIlleHa):
$ curl ‘http://localhost:5984/music/_changes?since=97&feed=continuous’
{“seq”:98,"1d":"357999","changes”: [{“rev”:"1-0329f5c885...87b39%beab0"}]}

{"seq”:99,”71d":7357998" ,"changes”: [{“rev”:"1-79c3fd2feb6...led5ede35f"}]}
{"seq”:100,”1d”:7357995","changes”: [{“rev"”:"1-aa649aa53f...320c235aee"}]}

Eciiit B TeueHUE HEKOTOPOTO BPEMEHU HUKAKUX U3MEHEHUN He ObLIO,
o CouchDB Bce-Taku 3aKpoeT coeuHEHKe, HO IPeABAPUTEIHHO OTIIpa-
BUT TaKyIO CTPOKY:

{"last_seq”:100}

ITpenMytecTBO 3TOTO CrMOCO6A TIO CPABHEHHWIO C OMPOCOM U JIOJI-
MM OTIPOCOM COCTOUT B YMEHBIIEHUN HAKJIA[HBIX PACX0A0B OJaroaapst
TOMY, 9TO COeIMHEHWe OCTaeTcs OTKPBIThIM. He mpuxomuTtcs TpaTuTh
BpeMsi Ha moBTOpHOE YycTtaHoBjaeHue HTTP-coenuuenuii. C apyroii
CTOPOHBI, BBIBOJ He siBisieTcs JSON-06HeKTOM B CTPOTOM CMBICJIE CJIOBA,
moaToMYy /i7ist pazbopa TpebyeTcst HeMHOTO Gostbiite yewuwii. Hakorerr, aTo
peIlieH e He TOAUTCS, €CJIU B POJIH KJIMEHTa BhICTyaeT Beb-Opaysep. [Tpu
ACHHXPOHHOI 3arpyske 06pabOTYMK He MOJYYUT JAHHBIX, TIOKA CEPBEP
He 3aKpoeT coeArHeHue (B TaKOM cJlydae JIydllle UCII0JIb30BaTh JOJTUN
OTIpOC).
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DunbTpauns N3MeHeHni

Kax mpr Topko uto Buzmenn, Changes API mpesocTaBisieT yHUKATBHYIO
BO3MOKHOCTb MOATIAABIBATH 3a TEM, YTO IPOUCXOJUT B 6336 JTaHHDBIX
CouchDB. To, uTo oH IOMeIaeT N3MEHEHNA B OOIINI ITOTOK, — 9TO ILIIOC,
HO MHOT/A TpeGyeTcst 3HaTh He 000 BCEX, a TONTBKO O HEKOTOPBIX U3Me-
Henusx. Hampumep, TOIbKO 00 omeparusix yaaleHus ni 00 H3MeHEeHUN
JOKYMEHTOB, 06JIaIal0INX OMPEAETEHHBIMU XapaKTepucTukamu. TyT Ha
TIOMOTIb TPUXOMSIT QYHKUUU-DUTLMPDL.

Dunbrp — 370 GYHKIWS, KOTOPas IIPUHUMAET HA BXO/E TOKYMeHT (U
nH(OOPMAIIIIO U3 3aIIPOCA) U PEINAET, CAEAYET U MPOIMYCTUTh JOKYMEHT
nampime. O CBOEM peNIEHWH OHA COOOTIAeT ¢ MOMOIIBIO KOIa BO3BpATA.
ITocMoTpUM, Kak 9TO BHIIJISAUT Ha NpakThKe. B Hamieill 6ase JaHHbBIX
music B OOJBITHHCTBE IOKYMEHTOB 00 NCTIOTHUTEISIX NMEETCST TPEXOYK-
BEHHBIN KO/l CTPaHBI B CBOWCTBE country. lIpeamnosoxnm, 4To0 HAC WH-
TepecytoT Tosbko Tpymnibl 13 Poccun (RUS). CooTBeTcTByIONIyIo hyHK-
UT0-(OUIBTP MOKHO 3aMUCATH TaK:
function(doc) {

return doc.country === “RUS”;

}

Ecin 106aBUTH €€ B IPOEKTHBII JOKYMEHT € KJIIOUOM filters, TO MbI
cMOsKeM yKa3biBaTh ee B 3arpocax K URL changes. Ho npensapuresnbHo
0606muM 3a1a4y. BMecTo TOro uTo6bI Beera 3ampanimBaTh TOJIbKO Poc-
CUHCKME TPYIIIBI, OBLIO ObI JTyUllie UMETh BO3ZMOKHOCTD TTAPAMETPIUYECKH
3azaBath ctpany B URL. BoT kak BBITISAANT MapaMeTpu3oBanHasg GyHK-
1us-GUILTp:
function(doc, req) {

return doc.country === reqg.query.country;

}

Ha sror Ppa3 Mbl CpaBHHUBaeM CBOWCTBO country AOKyMeHTa C OJHO-
WMEHHBIM TlapaM€TpOM, 3aJlaHHbIM B CTPOKE 3allpoca. LITO6I)I YBUETD,
KaK HN)pa60TaeT,003aaﬁTe HOBHﬁ:HpOBKTHHﬁ AOKYMEHT, TIpeAHa3Ha-
YEeHHBIN MCKIIOYUTEIbHO [JIST XpaHEeHU (I)I/IJIprOB 110 reorpa(bmquKHM
XapaKTEPUCTUKaAM!
$ curl -X PUT \

http://localhost:5984/music/_design/wherabouts \
-H “Content-Type: application/json” \
-d ‘{“language”:”javascript”,”filters”:{“by_country”:

“function(doc,req) {return doc.country === req.query.country;}”
BN

“ok”:true,
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“id”:”_design/wherabouts”,
“rev"”:"1-c08b557d676ab861957eaeb85b628d74"

Tenepb MOJKHO OTIIPABUTDH 3aIlIpOC 06 N3MEHEHUAX C (bHHpraHI/Ief/,I 110
CTpaHe:
S curl “http://localhost:5984/music/_changes?\
filter=wherabouts/by_country&\
country=RUS”
{#"results”: [
{"seqg”:10,"1id”:75987",”changes”: [{“rev”:"1-2221be...a3b254"}1},
{“seqg”:57,71d”:"349359" ,"changes”: [{“rev”:”"1-548bde...888a83"}]1},
{"seqg”:73,"1d”:”364718"” ,"changes”: [{“rev”:”1-158d2e...5a7219"}1}

i

DuETPBI MO3BOJISIOT PEATI30BATh HEYTO BPO/IE IICEB0CErMEHTHPOBA-
HUSI, KOT/Ia Ha IPYTHE Y3JIbl PEILTNIUPYETCST TOIBKO MTOAMHOKECTBO 3aTTH-
cell. ITo, KOHEUHO, He HACTosI1lee cerMeHTHpoBaHue, kak B MongoD B nim
HBase, HO Bce ke MO3BOJISIET PACIIPEETIUTh OTBETCTBEHHOCTD 3a 06CITy-
JKUBaHUE 3aIIPOCOB OIpeZieIeHHOTo Bra. Harnprmep, Ha riiaBHOM cepBepe
CouchDB Mo3HO onpenenTs (bUIBTPhI AJIsI II0JIb30BaTeIel, 3aKa30B, CO-
OOIIEHN#T U CKITAJICKUX 3aITacOB. Pe3y ibraThl pHMEHEHUS 9THX (QIIBTPOB
MOKHO PEeIUIMIMPOBaTh Ha oThesbHble cepsepbl CouchDB, kaxipiii 13
KOTOPBIX OTBEYAET 32 OMPEIETEHHYIO CTOPOHY PabOThI ITPETIPUSTHSL.

[Tockonbky GyHKIIMU-OUIBTPEI MOTYT CO/IEPKATH TTPOU3BOIBHBIN KOJT
Ha JavaScript, B HUX MOKHO TOMECTUTD U 60JIee CIOKHYIO IOTUKY, HATIPH-
Mep, TPOBEPKY TITyOOKO BIOKEHHBIX MOJIEH, KAK MBI JI€TAJU TTPU CO3IaHU T
npezcTaBieHuil. MOXHO TakKe IPOBEPITH CBOMCTBA C TIOMOIIBIO PETY-
JISPHBIX BBIPAKEHUN WJIN MaTeMaTUYeCKUX orepanuil (ckaskeM, Quib-
TPOBATh 0 IMAIA30Hy AaT). B o6beKkTe 3ampoca nMeercst 1axe CBOHCTBO
req.userCtx, coiepskaliee NHHOOPMAIIHIO O TEKYIIEM II0JIb30BaTENE, TAK
9TO IpU GUIBTPAIIIN U3BMEHEHUT MOSKHO YYUTHIBATDH, KTO IMEHHO 3a1Ipa-
IIUBAET JaHHBIE.

Mbi eme BepHemcs k cepsepy Nodejs u unrepdeiicy CouchDB
Changes API B ruase 8, xorga 6yaeM paspabarbiBaTh [IPUIOKEHIE C He-
CKOJIbKUMU Ga3aMU JaHHbBIX. A MOKa TepeiizieM K mocaeneil 0cobeHHoc-
T, oryaomeit CouchDB: perukaryi.

CouchDB vnu BigCouch?

Moaxon CouchDB Bo MHOMMX criydasx BnosiHe onpaeaaH. OHa, 6e3ycnoBHO, 3a-
NOMHAET HULLY, KOTOPYIO B6ONBLIMHCTBO APYrNX PACCMATPUBAEMbIX B 9TON KHUrE
6a3 AaHHbIX 0CTaBNSoT 6€3 BHMMaHus. C Apyroi CTOpoHbl, MHoraa 6biBaeT yao6-
HO 136MpaTenbHO PEMIMLMPOBATL AaHHbIE HA ApYyrue y3nbl, 4ToObl 6onee pauu-
OHaJIbHO MCMOJIb30BaTb MECTO Ha AMcKe. MHave roBopsi, XpaHUTb KON AaHHbIe
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He Ha BCEeX y3J1aX, @ TOJIbKO Ha HEKOTOPbIX — MPY YC/IOBUM, YTO OBLLLEE YMCIIO KOMNIA
He MeHbLLEe 3a4aHHOro nopora. 3ToT nopor — BenuymHa N B ab6pesunatype NWR,
obcyxaaBLuerics B pa3aesie «Yabl U onepaLumm YTeHUs-3annucu» B rnase 3.
CouchDB He npepocTtaBnsieT Takylo OYHKLMOHANbHOCTL B FOTOBOM BUAE, HO
He oT4yamBanTecb! Ha aToT cnyyan nmeetcsa cuctema BigCouch. 3ta cuctema,
paspaboTaHHas 1 nopaepxueBaemasi komnaHuelr Cloudant, nmeetr coemecTu-
Mbli ¢ CouchDB uHTepdeic (¢ HeGonbwmMK oTimunsmmu®). Ho nog kanotom B
Hel peanvM3oBaHa CTpPaTerns CErMEHTUPOBAHUS U PENIMKaUUnN B AyXe CUCTEMbI
Dynamo - kak B Riak.
YctaHoBka BigCouch — geno kyaa 6onee cnoxHoe, 4em yctaHoBka CouchDB, Ho
OBYMHKA MOXET CTOUTb BbIAENIKM, ECAN PEYL MAET O Pa3BEPTLIBAHUMN B 60JIbLLOM
LleHTpe 06paboTKN AaHHbIX.

Pennukauunsa gaHHbix B CouchDB

CouchDB sagymbiBaziach, Ipexkae BCEro, paaud aCUHXPOHHOU 00paboT-
KU JIAHHBIX ¥ obecriedeHust MX A0aroBedyHOCTH. COTIAaCHO HIEOJOTUH
CouchDB, camoe 6e30macHoe MECTO XpaHEHVsI JAHHBIX — TIOBCIO/Y, U OHA
MPEIOCTABISIET [IJII 9TOTO HEOOXOJAUMbIe MHCTPYMEHTHI. B HEKOTOPBIX
apyrux CYB/I 171 rapaHTuy COTJIACOBAHHOCTH BbIJEJISIETCST OUH TJIaB-
HBII y3es. B npyrux s aToil e UCHOJIb3yeTcs] KBOPYM COTJIACHBIX
Mex 1y coboii ysnos. B CouchDB Huyero aToro HeT; 3aTo OHa IOIAEPIKU-
BaeT TaK Ha3bIBAEMYIO PEIIUKAIINIO TJIABHBI-TJIABHBIIH, TN PETLTHKAIIIIO
C HECKOJIBKUMU TJIABHBIMU Y3JIaMH.

JIio6oii cepsep CouchDB criocoben HapaBHe ¢ APYTUMU IPUHUMATh
OGHOBJIEHUsI, OTBEYATh Ha 3AMPOCHI ¥ YIAJIATh JAHHBIE, ]aXKe eCIU OH He
MOKET CBSI3aThCSI HU C OMHUM JIPYTUM cepBepoM. B Takoii Mojenyn n3me-
HeHVsI U36UPATENbHO PEMITUITUPYIOTCS B OJIHOM HATIPABJICHUH, 1 BCE JlaH-
Hble PABHO MOTYT CJIY’KUTh NPEIMeTOM perukanuu. MHeIMu cioBamu,
CerMeHTHPOBaHus HeT. Kax/plil cepBep, YIaCTBYIOMIUN B PEIJIMKAIIH,
XPaHUT BCe aHHbIE.

Permmkaius — nocaegusss kpynHas ocobennocts CouchDB, koro-
pyto Mbl 06cyauM. CHagama TOCMOTPYM, KaK HACTPOUTH OJHOPA30BYIO U
HEMPEPBIBHYIO PEITUKAINIO 6a3 MaHHBIX. A 3aTeM PacCMOTPHM, K 4eMY
MOTYT IPUBOJANTH KOH(MJIUKTHI B JAHHBIX U KaK IHCATh IIPUIOKEHUST, CIIO-
cOOHBIE Pa3peInaTh 9TH KOHMIUKTEI.

Jlnsa Havanma meskHuTe o ceblike Replicator B Mento Tools, paciio-
JIOJKEHHOM Ha CTPaHWIIE CIIpaBa. B pesysiraTe OTKPOETCS CTPAHUIIA, T10-
KasaHHas Ha puc. 29. B ¢opme «Replicate changes from» (Periunupo-
BaTh U3MEHEHUs M3) BBIOEPUTE B JIEBOM PACKPHIBAIONIEMCS CITUCKe Ha3y
MaHHBIX Music, a B TOJIe CIpaBa OT Hero BBemurte music-repl. Maaxox

9 http://bigcouch.cloudant.com/api
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Continuous (HemnpepbIBHO) He OTMeYaiiTe 1 HakMuUTe KHOIIKY Replicate.
Korma cucrema cipocut, co3ath i 6a3y JaHHBIX music-repl, HAKMUTE
OK. B pesyuibrate B 06jacTu KypHaaa coObITUI 1oz (POPMOII IIOABUTCS
COODIIeHE O HOBOM COOBITHH.

Replicator
Replicate changes from: to:
® Local Database: | _replicator ¥ _, @ Local database:
| a _
 Remote database: | htp:/ - Remots database: | hitp:/!
- Continuous | Replicate
Event

Puc. 29. CouchDB Futon: okHO pennukatopa

Y1061 YOEAUTHCS, YTO 3AIPOC PEILIMKAIMU CPaboTall, BEpHUTECH Ha
crpanuity Overview B Futon Overview. Ha Heii 1o/KHA TIOSIBUTHCST HOBast
6a3a JAaHHBIX music-repl ¢ TAKUM K€ YHCJIOM JOKYMEHTOB, Kak B (Gase
JIaHHBIX music. EC/M 0Ka3ajaoch, 4TO JOKYMEHTOB MEHbIIIE, TO HEMHOI'O
MOJOXKAUTE ¥ OOHOBHTE cTpaHuily — Bo3MoxkHo, CouchDB ere He yciena
cKoTMpoBaTh Bce pAanHbie. He yauBmasiiTecn, ecau 3nadyenns B moae Up-
date Seq (mopsaKOBBIH HOMEP OOHOBJIEHUS) HE COBIAAYT. ITO CBI3aHO
C TeM, YTO B UCXOIHOI 0Oase JAHHBIX music Mbl OOHOBJISLIM U YIAJISIN
JOKYMEHTBI, a [TPU PETIMKAINY B a3y music-repl MPOU3BOIATCS TOJIBKO
BCTaBKH — PaJi YCKOPEHUSI.

Co3paHune KOHPNNKTOB

Jlasee MBI HAMEPEHHO CO3/IAINM KOHMIIUKT 1 TIOCMOTPUM, KaK €ro 00-
pabarbiBaTh. Jlepxure crpaHuily Replicator oTKpPBITOH, MOCKOJIBKY MbI
GYIET 4acTo 3aIMyCKaTh OJITHOPA30BYIO PETLTUKAIINIO MEKY 6a3aMU music
N music-repl.

BBennTe B OkHE TepMUHA/IA CIEAYIONIYI0 KOMAHAY /IJIsT CO3/AHI JI0-
KyMeHTa B 6ase JaHHbBIX music:

S curl -X PUT “http://localhost:5984/music/theconflicts” \
-H “Content-Type: application/json” \
-d ‘{ “name”: “The Conflicts” }’

{

“ok”:true,

“id”:”"theconflicts”,

“rev”:"1-e007498c59e95d23912be35545049174"

}
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Ha crpanuue Replicator nasxxmure kHonky Replicate, uroObl cHOBa
3alyCTUTh CMHXPOHU3ANUIO. YOEAUTHCSA, UTO JOKYMEHT PErLIUIIMPOBAH
YCIIEITHO, MOKHO, 3aIIPOCKB €ro 13 6a3bl JaHHBIX music-repl.

S curl “http://localhost:5984/music-repl/theconflicts”
{
“_id”:”theconflicts”,

“_rev”:"1-e007498c59e95d23912be35545049174",
“name” : "The Conflicts”

3aTeMm o6HOBUTE Ga3y JaHHBIX music-repl, qo6aBus aabboM Conflicts
of Interest.

$ curl -X PUT “http://localhost:5984/music-repl/theconflicts” \
-H “Content-Type: application/json” \

-d {
“_id”: “theconflicts”,
“_rev”: “1-e007498c59e95d23912be35545049174",
“name”: “The Conflicts”,
“albums”: [“Conflicts of Interest”]

) ’

{
“ok” :true,

“id”:”"theconflicts”,
“rev”:"2-0c969fbfa76eb7fcdf6412ef219fcach”

A B 6ase music cosgaiite KOHGIUKTYyIOmEE OOHOBICHHE, NOOABUB
apyroi anvbom: Conflicting Opinions.

S curl -X PUT “http://localhost:5984/music/theconflicts” \
-H “Content-Type: application/json” \

-d " {
“_id”: “theconflicts”,
“_rev”: “1-e007498c59e95d23912be35545049174",
“name”: “The Conflicts”,
“albums”: [“Conflicting Opinions”]
}l
{
“ok"”:true,

“id”:"theconflicts”,
“rev":"2-cabd7bfd444a20d6a2d2204330fdce2a”

Ceiiyac B 6a3ax music W music-repl UMEETCS JOKYMEHT C OTHUM
W Te€M JKe 3HaYeHMeM _id: theconflicts. ¥ 060MX TOKYMEHTOB Bep-
cus paBHa 2, U 002 OCHOBAHBI Ha OJHON M TOW K€ UCXOAHON pelaKiinu
(1-2007498c59e95d23912be35545049174). Termepb BO3HWKAET BOTIPOC:
YTO TIPOUSOUIET IIPH MOMBITKE PETINKAIINY 13 OJHOM 6asbl B APYTYIO?
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Pa3peluieHne KOHPNUKTOB

Teneppb, korga 6a3bl HAXOAATCA B KOH(DIUKTYIONEM COCTOSHWMU, Tie-
peiiaure Ha crpanuily Replicator u cHoBa 3amycTuTe permmkaimo. Ecim
BbI OXKUIAJIN OIIUOKY, TO Gy/IeTe TIOpaskeHbl, YBU/EB, YTO Ollepallis 3aBep-
mmiach yenenrso. Tak kak sxe CouchDB crpasuiiach ¢ pacxosiennem?

Kak soisicusiercst, CouchDB npocTo BbiOMpaeT oiHO 0OOHOBIIEHHE U
00BsiBIISIET ero mobeauTeseM. Biarogapsi UCIIOJb30BAHUIO JIETEPMITHU-
posanHoro anropurMa CouchDB npu o6HapyskeHny KOH(IMKTa BCerga
HazHauyaeT nobenuTesIeM OJIHO U TO ke oOHoBJIeHue. OHAKO HA 3TOM UC-
Topust He 3akanuyrBaercsa. CouchDB coxpansieT u «Ipourpasiimes I0Ky-
MEHTBI, YTOOBI KJIMEHTCKOE TIPUIOKEHUE BIOCIEICTBUN MOTJIO OIIEHUTD
CUTYAIUIO U Pa3PeNInTh KOHMIMKT CAMOCTOSTENBHO.

Yrobbl y3HATD, KaKast BEPCUS JOKYMeHTA NOOe[uIa IPU TOCTeaHe
PEILTUKAIIUH, MBI MOKEM 3aIIPOCHUTDH €€ € MOMOIIBI0 OOBIYHOTO GET-3a-
mnpoca. Ecim no6asurs B URL mapamerp conflicts=true, To CouchDB
BKJIIOUUT TaKKe CBe/leHUs O KOH(MIUKTYIOINX PeNaKIIsIX.
$ curl http://localhost:5984/music-repl/theconflicts?conflicts=true
{”_id":"theconflicts",

“_rev”:"2-cabd7bfdd44a20d6a2d2204330fdce2a”,

“name” :“The Conflicts”,

“albums”: [“Conflicting Opinions”],

“_conflicts”: [
“2-0c969fbfa76eb7fcdf6412ef219fcacs”

]
}

Kak Buaum, nobeauno Bropoe obHosjenre. ObpaTure BHUMaHUE Ha
nosie _conflicts B oTBeTe. OHO COAEPKUT CIIMCOK PeAaKINil, KOHPIUK-
TYIOIIUX ¢ BBIOpaHHON. [l06aBUB B GET-3aIIpOC IIapaMeTP rev, Mbl CMOKEM
MOJIyYUTb KOH(DIUKTYIOHNE PEAAKIIUYI U PEIUTD, YTO C HUMHU JIEATh.
$ curl http://localhost:5984/music-repl/theconflicts?rev=2-0c969f. ..
{

“_id”:"theconflicts”,
“_rev”:"2-0c969fbfa76eb7fcdf6412ef219fcach”,

“name” : "The Conflicts”,
“albums”: [“Conflicts of Interest”]

Buoisoz takos: CouchDB He mbITaeTcst HHTEUIEKTYIbHO 00beANHSTH
KOH(MJINKTYIOINEe N3MeHeHNs. Kak aTo /eaTh, 3aBUCHT OT MIPIJIOKEHTL,
U HUKAKOTO OOIIETO PETeH s He CYTIeCTBYeT. B HallleM ciydae nMeso Obi
CMBICJT 06 BEAMHUTD 06a MacCHBa albums, HO JIETKO MPUAYMATh IIPUMEPHI,
Kor/ia [[paBUJIbHOE JleficTBYUe He CTOJIb 04EeBU/HO.
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Hampuwmep, paccmorpum 6a3y maHHbIX coObITHH B Kamenaape. Ona ee
KOITUST XPAHWUTCSI B BallleM cMapTghoHe, Ipyras — B BallleM e HOyTOyKe.
BoI mostydyaere oT MIaHUPOBIMKA TIPUEMOB TEKCTOBOE COOOIEHNUE C YKa-
3aHMeM MecTa [IPOBe/IeHHs IIprueMa, KOTOPbIH Bbl OpraHusyeTe, 1 BHOCUTE
naHHbe B cMapThoHHyIo 6a3y manubix. [Tosxke, yxe B odrce, BB MoTyYa-
eTe OT TJIAHUPOBIIUKA COOOIIEHNE IO SJEKTPOHHOI TT0UTe, TIe YKa3aHO
dpyeoe MecTo TIpoBesieHns1. Temephb Bl 0OHOBJIsIETE 6A3y TAHHBIX B HOYT-
Gyke u 3amyckaere perunkanuio. CouchDB He 3HaeT, kakoe MecTo mpo-
BeJICHU [TPAaBUJIbHO. MaKCUMyM, 4TO OHa MOJKET C/leIaTh, — IOAJEPKaTh
COTJIACOBAHHOCTD, COXPAHUB TJE-TO CTapoe 3HaueHue, YTOOBI BBl CAMHU
MOIVIM PElInThb, KaKoe M3 IBYX KOH(MJIMUKTYIONIMX 3HAYEHUN OCTABUTb.
[Tpunoxenue M0MKHO O6YAET OPraHU30BaTh HHTEPGhEC IS TIPECTaBIe-
HUS TaKOM CUTyalluy, OCTaBUB OKOHYATEJbHOE PelleHre Ha YCMOTPEHNe
0JIb30BATEJIA.

deHb 3: ntorn

Ha arom sakanumBaercs Haire kpatkoe sHakomcTBO ¢ CouchDB. Mol
HAYaIu CErOMHSIIHMIA JeHb ¢ TOTO, YTO A00aBUIN (DYHKIIUU-PELYKTOPHI
K IIpe[CTaBIeHMIM, IeHepupyeMbIM KapkacoMm mapreduce. 3aTeM Mbl
norpysuinch B usyuenrie nnrepgeiica Changes API u cosepriumin yB-
JIeKaTeJIbHOE IIyTElIeCTBIUE B MUP CEPBEPHBIX COOBITUIHHO-YITPABIISIEMbIX
nporpaMM Ha JavaScript Ha npumepe Node.js. I HakoHeI, Mbl HEMHOTO
norosBopun o ToM, kak 8 CouchDB peannsoBana cTpaTerus periiKanuu
[JIABHBINA-TJIABHBIN U KaK KJINEHTCKOE IPUJIOKEHNE MOKET OOHAPYKUTD U
Pa3peruTh KOHMIUKTHI.

Hdenb 3: gomawuHee 3agaHne

NHdopMaLMOHHBIA MOUCK

1. Kaxue penykropsl usHadanbao Berpoersl B CouchDB? B uem mipe-
MMYIIECTBA UCIIOJIb30BAHMS BCTPOEHHBIX PEAYKTOPOB IO CpaBHe-
HUIO C T10JIb30BaTEIbCKUMHU, HAIIMCAHHBIMU Ha JavaScript?

2. Kak orduiasrpoBaTh H3MEHEHHs], ITOCTYHAOIIUE OT CJIYKOBI
_changes, Ha CTOpPOHE cepBepa’?

3. Kax u Bcé ocranbioe B CouchDB, ununmanusanust u oTMeHa per-
sukanuu yrpasasgiorcss HTTP-3anpocamu. Kakne REST-koman-
bl IPUMEHSIOTCS 17151 HACTPOMKU U YIaJIeHUs OTHOIIICHUH PerLiu-
Kallu¥ MKy cepBepaMu’?

4. Kak MOXKHO BOCHOJIb30BaThCsA 6a30il TaHHBIX replicator JUIs
COXPaHEeHUS OTHOIIECHUI PEeIIUKAIIIN ?
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3apaumn

1. CospaliTe HOBBIII MOIYJb watch changes continuous.js
Node.js Ha 6ase 3aroToBKH, IPUBEAEHHOI B pasaene «Ompoc us-
MeHeHuH B puyiozxennu st Node.js».

2. PeanmusyiitTe MeToZ watcher. start (), TaK YTOObI OH HEIIPEPHIBHO
OTCJIEXKUBAN U3MEHEHUs Yepe3 uHTepdeiic changes. Yoeaurecs,
YTO PEe3yJIbTAThl TOJTYYAIOTCS TAKUMU K€, KaK ITPU UCIOJIb30BAHNU
MOAyJd watch changes longpolling.js.

Mopckaska: ecnu y Bac BOSHUKHYT 3aTPyOHEHUS, UMENTe B BUAY, 4TO Npu-

Mep peann3aumn MMeeTca B Mmatepuanax, OI'Iy6J'II/IKOBaHHbIX Ha CconpoBo-
OVTENbHOM canTe.

3. Y n0KyMeHTOB ¢ KOHGIMKTYIOIUMU PEAAKIIUSIMI UMEETCS CBOIC-
TBO _conflicts. Co3paliTe mpeacTaBieHne, KOTOPoe OyaeT IMUTH-
poBaTh KOH(MIUKTYONIKME PeJaKIuy 1 0TOOpaXkKarh MX Ha MJEHTH-
ukarop moxymenrta id.

6.5. Pe3iome

B aT011 r1aBe MBI paccMOTpesn OBOJIBHO IMIMPOKUH CITEKTP 3a71a4, pelrae-
MbIx ¢ omotbio CouchDB, — ot nipocteiinx onepanuit CRUD g0 moct-
POeHUs NpeicTaBaeHni ocpeactBoM mapreduce-pyHkiumit. Mol Buzeu,
KaK OTCJIEKMBATh U3MEHEHUsI, U MO3HAKOMUJIUCH C Pa3paboOTKoil HebJIo-
KUPYIOHIUX COOBITUITHO-YIPABJISEMbIX KIUEHTCKUX Mpuioxkeruil., Hako-
Hell, MbI HAYYUJIMCh BBIOJHITH OJIHOPA30BYIO PEILIMKAINIO (a3 JTaHHBIX,
a TakKe OOHAPY/KUBATh U pasperarb KoHGIUKTHL V1 XOTs elife 0cTaioch
MHOTO HEPACCMOTPEHHBIX TEM, ITPUIILJIO BPeMS MOJIBECTH UTOTH U TTEPEX0-
JIUTH K CJEAYIONIel Oa3e TaHHBIX.

CunbHbie cTopoHbl CouchDB

CouchDB — HajieskHbIN U CTaGUIBHBIIA MPeACTAaBUTENb ceMelicTBa 6a3
nanubix kKareropun NoSQL. [Tpexrmonaras, 4To ceTu IPUHITUITUAIBHO He-
HaJIeKHBI, a anmapartibie cbou Hensbesxubl, CouchDB npepiaraer nos-
HOCTBIO ZIelEHTPATU30BAHHBIN TOAX0/ K OPraHU3AlUU XPAHWIUIL [TaH-
HbIX. /0CTaTOUHO Majiast, UTOOBI YMECTUTHCS B CMapT(HOHE, U T0CTATOUHO
GoJIbIas Jist OMEPsKKU KoprnopatuBabix pemennii, CouchDB moxer
OBbITh Pa3BepPHYTa HA CAMBIX PA3HBIX MIATGOPMaX.

CouchDB — B paBHoii Mepe 6asa ganubix u API. B aT0ii riiaBe Mol
VeI OCHOBHOE BHUMaHKe KaHoHImYecKoMy rpoekty Apache CouchDB,
HO CYII[ECTBYIOT aJIbTePHATHBHBIE PEAIM3AIUU 1 ocTaBI Ky caysk6 Couch-
DB, nocTpoeHHbIX Ha 6ase THOPHUIHBIX CEPBEPHBIX PEIIEHUH, TPIYEM MX
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4rc10 nocTostHHO pactet. ITockoabky CouchDB nossuiace «us Be6 u st
Be6», TO OHa IOCTATOYHO MTPOCTO BCTPAMBAETCS KaK OTAENLHBIN CJIOH B Beb-
TEXHOJIOTHH — TIOZI0OHO GATAHCHPOBIUKAM HATPY3KU M PACTIPEIETEHHBIM
K3IIIaM, — HO IIPU 9TOM COXPaHsAeT YHUKATbHOCTb cBonx AP

Cnabsbie ctopoHbl CouchDB

Pasymeercst, CouchDB rogurcst He a1t sito6oii 3agaun. OcHOBaHHbBIE Ha
TexHojoruy mapreduce IpejcTaBIeHMs, IIPA BCeil CBOeH HOBU3HE, He
MOT'YT 0OECIIEYUTD CTOJIb JKe TMOKIe CPelCcTBa BIOOPKY JaHHBIX, KaK pe-
gaunonnsie CYDB/I. Ha camoMm 1ese, B TpOM3BOACTBEHHON CHCTEME 80-
obue ne pexomendyemcs upuberatb K MPOU3BOIBHBIM 3ampocaM. Kpome
toro, npuHstas B CouchDB crparerus perimkaiiiy He BCeria sABJIsIeT-
ca noaxoaamumM Bei6opoM. B CouchDB B 0cHOBY peniMKanuu moaoxKeH
MIPUHITATI «BCE WJTM HUYETO», TO €CTh HAa BCEX PEIJIUIIUPYEMBIX CEPBEPax
XpaHsATCS OJTHU U Te XKe faHHble. He cymiecTByeT MeXaHu3Ma CerMeHTHPO-
BaHWs, MIO3BOJISIONIETO PACIIPE/IENIUTD JIAaHHbBIE TI0 PA3JINYHBIM CEPBEPaM
B [IO/I. OcHoBHag npuymHa qo6aBIeHns HOBbIX y3/10B B CouchDB — ne
CTOJIBKO paclpe/ie/uTh JIaHHble, CKOJIbKO YBEJIWYUTHh TPOU3BOJUTEIb-
HOCTbH OTIepaIlMil YTEHUSI U 3aITUCH.

lMepen paccraBaHnem

Crpemsierne CouchDB obecnieunts HaeKHOCTh B YCIOBHSIX HEOINpPe/ie-
JIEHHOCTY JIeJTaeT ee TTOAXOAIIEeH CUCTEMOU ISl TIPOTUBOCTOSTHUS Kec-
TOKOH peanbHOCTH AMKOTO Mupa VHTepHeTa. Onmpasch Ha CTaHIapTHBIE
Beb-rexnosorn, B yactHoctd HTTP/REST u JSON, CouchDB otimuto
BCTPAMBaeTCs B JII0O0E PEIIeHNeE, THIe TaKUe TEXHOJOTHH aKTHBHO IIPUMe-
HSIOTCSI, TO €CTh — C YYeTOM COBPEMEHHBIX TeHAeHIni — Be3ze. Ho u B
orroposkeHHoM oT BHentHero mupa caguke IO/ CouchDB Toxe Haiiger
pUMeHeHUe, eCJTU BB TOTOBBI PAa3pellaTh BOSHUKAIOIINE KOH(DIUKTHI TN
He ITPOTHUB aJIbTepHATUBHON peamusanuy Turna BigCouch, Ho He oknmaere
HalTHU TOTOBBIM MEXaHN3M CETMEHTUPOBAHUSI.

Y CouchDB ectb Hemasio apyrux 0ocoOeHHOCTEH, JeIaolnuX ee YHHU-
KaJBHON M 3aciykuBaioniell BHUMaHust 6a3oil maHubX. K coskayieHwio,
MBI He MOKEM PacCMOTPETh UX BCE, HO XOTST ObI TIEPEYMCIUM HEKOTOPHIE:
MIPOCTOTA PE3EPBHOTO KOMMMPOBAHUS, IBONYHBIE BIOKEHUS B IOKYMEHTBI 1
CouchApps — cucrema jist paspaboTKU 1 pa3BepThIBAHUA BeO-TIPUTIOKE-
His mpsiMo depes CouchDB 6e3 pomosnuTenbHoro IO mpoMesKyTOuHOTo
ciiost. Kak Gbl TO HE OBLIO, MBI HAZIEEMCsI, YTO 9TOTO 0030pa OBIJIO J0CTATOY-
HO, YTOOBI Y BAC PasbITPaJICS AMETHT 1 3aX0TEJIOCh IPOAO/IKUTD U3y UEHIE,
[TonpoGyiite B3sTH CouchDB 32 0CHOBY CBOETO CJIEAYIONIETO BEG-TTPUIIO-
JKEHUST, YITPABJISEMOTO JAHHBIMU, — BBI He Gy/IeTe pa3oyapoBaHsi!
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DJIACTUYHBII TPOC He TIOXOK HA CTAHAAPTHBIN IIOTHUIIKWIT MHCTPYMEHT,
na 1 Neo4j He BBIIJISIAMT CTAaHAAPTHON 6a30i JaHHBIX. DJIACTUYHBII TPOC
MPUMEHSIETCST, YTOOBI CKPETUTD MIPEMEThI — KaKOH yroaHo dhopmbl. Ecau
BO3MOJKHOCTHU ITPOYHO CKPEIUTD CTOJI C KOJIOHHOH ¥ C TPY30BUYKOM-TTH-
KaItoM IIPUIAeTCs MePBOCTENIEHHOE 3HAUEHNE, TO 3TO KaK Pa3 TO MPHUCIIO-
cobienne, KOTOPOE BaM HYKHO.

Neo4j — HOBbII TUT XpaHusaunl fanubix NoSQL, momyunBinmii Ha3Ba-
Huie zpagosas 6asa dannvix. Kax cenyer u3 Ha3BaHusI, JaHHbIE B Hell Xpa-
HATCS B Buje rpada (B TOM CMBICTIE, B KAKOM OH PAaCCMaTPUBAETCS B Ma-
temaruke). OTINIUTETBHON 0COGEHHOCTHIO TaKUX a3 TAHHBIX SBJSAETCS
BO3MOXKHOCTb PHCOBATh UX CTPYKTYPY Ha IOCKe B BHE MPSIMOYTOJbHBIX
GJIOKOB U COSMHATONINX UX JUHUH. BCE, 4TO MOKHO M306pa3UTh B TAKOM
BHJle, MOXKHO coxpaHuTh B Neo4j. B Neo4j ynop ziesiaetcst ckopee Ha ¢8s-
3u MedcOy 3HAUEHUSIMI, YeM Ha 00IIre XapaKTePUCTUKY 3HaYeHWi (KaK B
KOJUTEKIUAX JIOKYMEHTOB WU B CTPOKaxX Tabuilbl). Takum o6pasom, co-
BEPIIEHHO PA3HOPOIHbIE TaHHBIE MOKHO XPAHUTb IIPOCTO U €CTECTBEHHO.

Pa3zmep Neo4j HeBesnmKk — HACTOIBKO, UTO €€ MOKHO BHEJPUTH ITPaK-
TUYEeCKH B J1060e npuiaoxerue. C apyroii cropoHsl, B Neo4j MOKHO Xpa-
HUTH JIECATKU MIJLJTUAPOB Y3JI0B U CTOJIBKO JKe pebep. A yUuThIBas Moji-
IepP:KKY DEIUIMKAIMK TJIaBHBIN-TIOMYMHEHHBIN HA MHOTO CEPBEPOB, 3Ta
CVYB/I criocobHa crpaBUThCs € 3aiaueii 1060ro pasMepa.

7.1. Neo4J opyXunT c A,OCKOM

Hpe[[HOJIO)KI/IM, HaM H€O6XOZ[I/IMO CO31aTb CUCTEMY PEKOMEH/A0BaHUA
BUH, B KOTOpOfI AJIsI BUHA MOTYT OBITh oripene/qIeHbl COPT, PETUOH ITPOM3-
BO/ICTBAa, BUHOTPAaAHNK, BUHTAX 1 ,HECI/II‘HB.L[I/IH1. boiTh MOJKET, Tpe6yeTc9I
XPaHUTb CTaTbH aBTOPOB, OIIMCbIBAIOIINX BUHA. Wim naTh moab30BaTeIsIM
BO3MO’KHOCTb IIOM€YATh CBOU JIIOOMMbIE BUHA.

1 Kuaccudukarms Buna, 06003HaYeHHAS HA ITHKETKE, HAIIPHMED: «JIETKOE BUHO», <UTPHUC-
TOE BUHO», <IIUTPYCOBOE BUHO» U T. 1. [Ipum. nepes.
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B pessiiinoHHON MOJIeJIN BbI, HABEPHOE, CO3/1a/ii Obl TabJIMIly KaTero-
pUil U CBSI3b MHOTHE-KO-MHOTHM MESK/Y BUHOM C OJTHOTO BUHOTPAJHUKA U
HEKOTOPOI KOMOUHaIIMel KaTeropuil i Apyrux AaHHbix. Ho yemoBex Mpic-
JleHHO Mojiesmpyet nannble naade. Cpasaute pucynku 30 u 31. B mupe
PEJSMOHHBIX a3 TaHHBIX XOAUT MOTOBOPKA: 10 MPOWecmseul 00Cma-
MOUN020 BPEMEHU 6Ce N0 CMAN08AMCs Heobssamenvivimu. B Neodj ata
npobJieMa pelaeTcs HeSIBHO — 3a CY€T TOT0, YTO 3HAYEHUS U CTPYKTYPHBIE
CBSI3U OIIPEJAESIOTCS TOJIBKO TaM, Tae HeoOxoauMo. Ecim ajis KynaHo-
ro BUHA HET BUHTa’Ka, TO MOKHO J00aBUTh TOJ PO3JUBA 110 OYTHLIKAM U
COCJIAThCS U3 BUHTAXKEHN Ha y3eJ1 Kynaxkuposanust. Hukakoii cxeMbl, KOTO-
PYyI0 Hafio ObLIO ObI IPABUTh, HE CYIIECTBYET.

categories wines_categories
id wine_id
name category_id
wines
id
articles name
id wines_articles — Lyear
publish_date wine_id
title article_id
content

Puc. 30. Cxema CcMCTEMbI PEKOMEHO0BAHNS BUH
B Buae UML-amnarpaMmmbl pensumoHHon 6a3bl JaHHbIX

Puc. 31. [laHHble CMCTEMbI PEKOMEHO0BaHMS, HAPUCOBAHHbIE HAa AOCKe
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Cuenmytormye TpU THST MBI TIOCBSITUM HM3YYEHUIO B3aUMOEHCTBUS C
Neo4j c momorpio koncomn, REST-unrepdeiica 1 monckoBbIX MHAEKCOB.
Il pabotsl ¢ Gosbimmu rpacdaMu MbI OyIeM TIPUMEHSATH aJTOPUTMBI
Ha rpadax. U B mocsienHuil 1eHb MO3HAKOMUMCS CO CPEACTBAMM, KOTO-
poie Neodj mpeiaraeT st KpUTHIECKH BaXKHBIX MTPUIIOKEHMIT MaciiTaba
npeanpusaTusd: ot noaHoi noaaep:kkn ACID-Tpansakimii 10 oprannsa-
IIUY BBICOKOZIOCTYTIHBIX KJIACTEPOB M MHKPEMEHTHOTO PE3ePBHOTO KOIIH-
pOBaHUSI.

B atoii rmaBe Mb1 ucnionbdyem usganue Neodj 1.7 Enterprise. [loutn
BCE pacCMaTPUBaEMBbIE AEHCTBUST MOKHO GBITIO GBI BBITIOMHUTD U B U3IAaHUH
GPL Community, Ho Ha TpeTHii JeHb HaM IOHaZOOUTCH (PYHKIIMOHAb-
HOCTH MacITaba PeAnpUsITHs: 0OecTiedeHre BBICOKOI TOCTYITHOCTH.

7.2. NeHb 1: rpadbl, Groovy
m onepauuun CRUD

Ceromust MbI cOGUPAEMCsI TIPHITHYTh, OTTOJKHYBITHCH OGEUMEI HOTAMU.
ITomuMo 3HaKOMCTBa ¢ BeG-mHTEpdeiicoM Neodj, Mbl PACCMOTPUM Tep-
MEHOJIOTHIO TpadoBbix 6as saHHbIX U onepainun CRUD. J1oT [eHb Mbl
TIOCBATHUM B OCHOBHOM M3y4YEHHIO TOTO, KaK OTPAIIUBaTh rpacdoByio 6azy
MAHHBIX C TOMOIILIO TTPOTEYPhI 06x00a. V3maraemble 371eCh UEH CyTIeC-
TBEHHO OTJINYAIOTCS OT TEX, YTO BCTPEUAIOTCS B IOKYMEHTHBIX MJIU PeJis-
IMOHHBIX 6asax AaHHbIX. Bcé B Neo4j KpyTUTCs BOKPYT CBSI3ei.

Ho mpesxze yem mpucTynath K HaMeUYeHHOH IIPOTpaMMe, 3aMyCTHM
Beb-uHTEepdeiic 1 mocMoTpuM, Kak Neodj IpecTaBiseT AaHHbIe B BUIE
rpada u kax 10T rpad obxomauth. Ckauas U paciakoBas aket Neo4j, 1e-
peiiinTe B yCTAHOBOYHBII KaTaJIOT U 3aIIyCTHUTE CEPBED:

S bin/neodj start

Y1005l IIPOBEPUTD, YTO CEPBEP 3allylleH U paboTaerT, OTIIPABHTE C I0-
MoMIbIo curl 3ampoc Ha Takoit URL-aapec:

S curl http://localhost:7474/db/data/

Kaku CouchDB, crangaprubiii naker Neo4j BKJIoyaeT BrieuaT/IsiOLHiz
aJIMIHUCTPATUBHBIN BeO-uHTEPGEC U CPeICTBA TPOCMOTPA TAHHDIX; JIJIST
BKCHepI/IMeHTOB C HpOCTbIMI/I KOMaH/IlaMU JIy‘{]_He HE HpI/II[yMaeH_Ib. MaJIO
TOrO, B [[I/ICTpI/I6yTI/IB€ NMEETCA OANH N3 CaMbIX MOII[HbIX BCTpe‘{aBH_II/IXCH
HaM o6GospeBaresieil TpadOBbIX AaHHBIX. J[JI [IE€PBOro 3HAKOMCTBA OH
nzeajeH, IoToMy 4To 00x0/] rpaoB MOHAYATY KasKeTCst 04eHb HeyJ0OHBIM
JICTIOM.
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Beb6-uHTepgeric Neodj

armycruTe OGpaysep U HepeiinTe Ha CTPAaHUILy aIMUHUCTPUPOBAHUSL:
http://localhost:7474/webadmin/

Bbl yBuauTE LBETHOI, HO MMOKa emle MycToil rpad, usobpaxkeH-
Hbiii Ha puc. 32. llenkaute 1o ccpike Data Browser B BepxHelt yacTu

cTpaHuIlpl. B TosbKO YTO ycTaHoBIeHHOM sK3eMIsipe Neodj nmeercs
OJIVH TIPEIOTIPEIEJIEHHBIN CChLIIOYHBIH y3elr: y3ed 0.

Neod| web sdministration 1 (1] ]
nodes properies relatortiDy relatonshic troes.
et
it
e 1 oMB 0MB
frvine a1 1001 cachac szonsnos - ghca log sk usage
For mare Informaton. heip and exaToes ——
Phase et e Nl Community $0. Year Onamonth Onewesk Onedsy Shoum 30 minutes
B Mors bt Chacts 12
B Mors shot WP B Nodes
1.00] M Progartion
= Relationships.
o
0.50
0.25
ar40 13 0846 L] ws 1026 100 1:33 1206 1240 1%13

Coprgi 90653 007 g Taifussit, o o e mnsn, ol odes Bon (G0 incucnl P Lo woessen 3 = omsios

Puc. 32. lHagnkaTtopHas naHenb Ha CTPaHULE agMUHUCTPATUBHOIO
Beb-mHTEpdeica

Ysen B rpacoBoiil Gase JaHHBIX B KAKOW-TO Mepe HAIOMUHAET Y3JIbl B
TOM CMBICJIE, B KAKOM MBI YIIOTPEOIISIN 9TO CIOBO B MPEABIAYINNX TJIa-
Bax. Patiee, roBOpst 06 y3/e, MBI IMEJTH B BUY (DU3MUECKHUIT CEPBEP B CETH.
Ecam paccmaTpuBath Beio ceTh Kak THTAHTCKUN B3aNMOCBSI3aHHBIN Tpad,
TO cepBepHbIE Y3JIbI OYIYT geputunamu rpada, a ces3u MeKIY HUMU — ped-
pamu.

B Neo4j noj ysioMm nmoHuMaeTcs TO e caMmoe: BepllInHa, U3 KOTOPOi
UCXOIAT pebpa, TIe MOTYT XPAaHUThCSI TAHHBIE B BUJIE TTAP KITIOY-3HAYEHIE.
Hasxmure kuonky + Property u 3agaiite ko4 name u 3uadenue Prancing
Wolf Ice Wine 2007, ipecTapiisifoliiie KOHKPETHOE BUHO M BUHTasK. 3aTeM
HaKMUTE TTOKA3aHHYIo Hike KHOMKY + Node, 106aBasionNTyio y3er:

JlJ1s1 BHOBb CO3JJAHHOTO y3Jia J00aBbre CBOMCTBO name CO 3HAYEHHEM
Wine Expert Monthly (Mb1 6yieM KOPOTKO 3aIICBIBATH 3TO B BUJIE [name
“Wine Expert Monthly”]). Homep y3ma aBToMaTu4eCK# yBeJIUIUTCS
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Teneps y Hac ecThb ABa y3J1a, HO UX HUYTO He CBI3bIBaeT. Ilockombky
sypHas Wine Expert onennsai Buno Prancing Wolf, To Mbl 10/I5KHBI CBsI-
3aTh 9TH y3JIbl, co31aB pebpo. Haxmure kHonky + Relationship u ycrano-
BUTE CBSI3b, UAYILYIO U3 y3Ja 1 B y3en 0, MpUCBOMB il TUI reported on.

Ber mepeiiziete Ha CTPaHUILY, COOTBETCTBYIOIILYIO 9TOM CBSI3H:

http://localhost:7474/db/data/relationship/0

rze mmokasano, 4o Node 1 reported_on Node 0.

Kax u y ysnoB, y cBsizeil MoryT ObITh cBoiicTBa. Hakmure KHOTKY
+ Add Property u BBezMTE CBOICTBO [rating : 92] — 9TO OLEHKA, BBIC-
TaBJIeHHAs BUHY.

ITO KOHKpETHOE Je[sHOe BUHO WM3TOTOBJIEHO M3 BUHOIPa/la COpTa
riesling, nobasum u sty uHpopmarmio. MoxkHO OblIO 6B J06ABUTH TO
CBOICTBO TIPSIMO B y3€JI BUHA, HO PUCJIMHT — 3TO 001I[ast KATErOpusi, KOTO-
past MOJKET OBITh ACCOIMUPOBAHA U C JIPYTUMH BHHAMM, TIO3TOMY CO3/a-
JTIM HOBBIH y3€eJ1 ¥ 33/1aJIM [IJIs1 HEeTO CBOMCTBO [name : “riesling”].
3aTeM 06aBbTE €llle OJIHY CBsI3b, MIAYIYI0 13 y3aa () B y3ea 2, IpUCBOWB
el TUIl grape type UM 33/1aB CBOMCTBO [style : “ice wine”].

N kax temnepp BuIrsaauT Hamt rpad? HakaB KHONKY <IE€PEeKIIOYUTD
PEKUM IIPOCMOTpa» (3aKopiouka psiioM ¢ KHomnkoll + Relationship), Bor
YBUINUTE KapTUHY, n306paxennyio na puc. 33. Kuomnka Style oTkpsiBaer
MEHIO, B KOTOPOM MOKHO BBIOPATh, Kakoil MpodUIb UCHONb30BATh st
Busyanusanuu rpada. Uto6bl MoKa3pBaTh Ha AUarpamMMme GoJiee MmoJjes-
Hyto nHpopMmalio, HaskMuTe Style u Beibepure myHkT Merio New Profile.
Ber momazere #a crpanuiry «Create new visualization profile»> (Cosmatb
HOBBIN NTpoUIH BU3yanusaluu). BeeauTe B 1ojie HaBepXy UM wines,
MocJie Yero U3MeHUTE METKY ¢ {id} Ha {id}: {prop.name}. Ilocye Ha-
JKATUS KHOIIKYM Save Bbl OKaXKeTeCh CHOBA Ha CTPaHUIle BU3yaTu3aluu. Te-
nepb U3 MeHio Style MOKHO BBIGPATh MYHKT wines — MOJYyYUTCsT KapTHHa,
u300pakeHHas Ha puc. 34.

m grape_type

Puc. 33. pad y3n10B, CBA3AHHLIX C TEKYLLUM
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1: Wine Expert Monthly

grape_type

2:reisling 0: Prancing Wolf Ice Wine 2007

Puc. 34. 'pad y3nos, BM3yann3mpoBaHHbIN N0 cneuvanbHOMY Npodunio

XOoTsI OIMMCaHHOTO B€6-HHTepqxﬁhIlHOCTaTOQHO U1 BHECEHUS TIPO-
CThIX HSMeHeHHﬁ, pa60Ta B HpOHSBO,ZICTBeHHOﬁ CHCTEME Tpe6yeT YEero-To
6osee Pa3BUTOTO.

Neo4j n Gremlin

K Neo4j M0okHO 00paliaThcs U3 HECKOJIbKHX A3bIKOB: Java, REST-unrep-
¢eiic, Cypher, Ruby u apyrux. Ho cerojitsi Mbl BOCIOJIb3YEMCST A3BIKOM
Gremlin, KOTOpBIii HaMKCAH Ha A3bIKE TPOrpaMMupoBanust Groovy u cre-
[MAJIbHO MIpeiHasHaYeH 17 06xo1a rpacoB. BupoueM, 4To6bl HCONB30-
Barth Gremlin, Groovy 3HaTh He06sA3aTENBHO; MOJKETE CUUTATD, UTO ITO
MPOCTO JIEKJIAPATUBHBIN TIPEAIMETHO-OPUEHTUPOBAHHBIH A3BIK TUIIA SQL.

Kax w apyrue BCTpeyaBIMecss HAM paHee KOHCOJbHBIE 000JOYKH,
Gremlin gaet mocTyn K MHPPACTPYKTYpe A3bIKA, Ha KOTOPOM OCHOBaH.
IT0 03HAUAeT, uTO B iporpamme Ha Gremlin MOKHO UCITOJIB30BATH KOHC-
tpykinuu Groovy m 6ubnnoreku, HanmvcanHble Ha Java. Ham ato mpes-
craBisieTcs: 6oJiee BIPA3UTEIbHBIM U €CTECTBEHHBIM CIOCOO0M PaBOTHI
¢ rpadaMu, 4eM THCcaTh KOJ Ha «pojiHOM» 71st Neodj si3bike Java. Bosee
TOTO, KOHCO/Ib Gremlin 0CTyITHA U B aIMUHUCTPATUBHOM BebG-uHTepdeii-
ce; TIpocTo TesakHUTE 10 ceblike Console B BepxHell 4acTu CTPAHUIIBI U
BeiOepute Gremlin.

[To mpungaTOMY COTJIalIeHUIO, TIepeMeHHas g TpecTaBageT rpad Kak
00wexT. Jeticmeus vayx rpaomM — 310 PYHKIUY, BbI3bIBAEMbIE OT UMEHU
MaHHOTO 0OBEKTA.

[Mockonbky Gremlin — yHUBepCasbHBIN sA3bIK 06X0/a rpacoB, TO B
HEM HMCHOJB3YIOTCS TEPMUHBI U3 MaTeMaTudeckoil Teopun rpacos. To,
uro B Neo4j nassiBaercs yaiom (node), B Gremlin umenyercs eepuiunoii
(vertex), a Bmecro cgasu (relationship) ymorpebisgercss TepMun pebpo
(edge).

[ns moctymna K MHOXKECTBY BceX BeplIMH rpada nMeeTcsi CBOHCTBO C
nMeneM V (OT cJi0Ba vertices).

gremlin> g.V
==>v[0]
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==>v[1]
==>v[2]

a JUIst I0CTyTIa K pebpam rpada — CBOMCTRBO E.

gremlin> g.E
==> e[0] [1l-reported_on->0]
==> e[1l] [0-grape_type->2]

[Tosry4nTh KOHKPETHYIO BEPIIUHY MOXKHO, Tlepe/laB HOMEep y3J1a MeTO-
1y v (B HIDKHEM PETUCTPE).

gremlin> g.v(0)
==> v|[0]

Y6enuthbest, 4TO MOJdy4YeHa HysKHAs BEPIIMHA, MOYKHO, HEPEYNCIINB
ee cBoiicTBa MeTog0M map () . OT™eTM, uto B Groovy/Gremlin MeTo/b!
MO’KHO CIEILIATD:

gremlin> g.v(0) .map()
==> name=Prancing Wolf Ice Wine 2007

Bbi30B v (0) BO3BpalljaeT KOHKPETHBII y3eJ1, HO MOKHO ObLIO ObI IIPO-
(uTpOBaTH BCE MHOKECTBO Y3JI0B MO yKazaHHOMY 3HadeHwio. Hampu-
Mep, 4TOOBI MOJIYYUTh Y3 riesling 1o uMeHu, MOKHO BOCIIOJIb30BAThCS
CcUHTaKCUCOM (UIBTPa ...}, KOTOPBI B GTOOVY Ha3BIBAETCS 3AMIKAHUEM
(closure). Bech kox BHYTpU (PUrypHBIX CKOOOK orpeseser (MyHKIUIO;
€CJIN OHA BO3BPAIIAET true, TO IPOTPAMMA MOCENAET COOTBETCTBYIOILYIO
BepiimHy. [lepeMeHHast it BHYTPU 3aMbIKAHUsI TIPECTABJISAET TEKYIIHIA
00BEKT, 3HAUEHUE eil TIPHUCBANBAETCS] aBTOMATHUYECKU.

gremlin> g.V.filter{it.name=='riesling’}
==> v[2]

Nmes BepmvHy, MBI MOXKEM MOJIYYUTD NCXOAIINE U3 Hee pebpa, BbI-
3BaB MeTOZ outE (). Ly nosyuyeHus BXOISALIUX pebep CIIYKUT METO/
inE (), a VA IIOJIy4eHNsI OJTHOBPEMEHHO BXO/AIINX U UCXOASINX — Me-
TOZ bothE ().

gremlin> g.V.filter{it.name=='Wine Expert Monthly’}.outE()
==> e[0] [1l-reported_on->0]

Otmerum, uto B Groovy, kak u B Ruby, ckoOKH Mpu BBI30BE METOIOB
MO3KHO OITyCKaTb, II09TOMY 3aIlUCh outE JIaeT TOT XKe CaMblil pe3yJibTart.

gremlin> g.V.filter{it.name=='Wine Expert Monthly'’}.outE
==> e[0] [l-reported_on->0]

3uas ucxosme pebpa, Mbl MOKEM MPOITU B COCEIHUE BEPIIMHBI,
BBI3BaB METO/[ inV, TO €CTh MOJyYUTh BEPIITUHBI, B KOTOPBIE BEAYT pebpa.
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Pe6po reported on, ncxonsiiee u3 yana Wine Expert, Beziet B BepIiinny
Prancing Wolf Ice Wine 2007, 109TOMY BBI30B outE . inV ee 1 BepHeT. 3a-
TeM MOKHO ITPOYUTATH CBOIICTBO name 9TOI BEPIIUHBL:

gremlin> g.V.filter{it.name=='Wine Expert Monthly’}.outE.inV.name
==> Prancing Wolf Ice Wine 2007

Bpra)KeHI/Ie outE.inV BO3Bpallla€T BCE€ BEPIINHDBI, B KOTOPbIE€ BEAYT
ucxogamue pebpa. O6parHag omepanus (IOJIyYUTh BCE BEPIIUHBI, 13
KOTOPBIX BeAYT pebpa B 3alaHHOe MHOKECTBO BEPIUINH ) PEATU3YETCS BbI-
anﬁH{HeMﬁinE.outV.IIOCKOHBKY'STH OHepaHHHﬁyHOTp€6]UHOTCH O4Y€eHb
qyacTo, B Gremlin €CTb Ui HUX COKpalll€eHHasd HOTallud. Bblpa>K8HI/Ie
out — 9TO COKpallleHHas 3aIlluCh JJId outkE. inVv, a BbIpaskeHue in — OJd
inE.outV.

gremlin> g.V.filter{it.name=='Wine Expert Monthly’}.out.name
==> Prancing Wolf Ice Wine 2007

B 0IHOM BHHOAEIBYECKOM XO3SMUCTBE MOTYT IMIPOU3BOAUTHCS Pa3HBIE
BUHA, U, ECJIM MBI IJTAHUPYEM XPaHUTh HECKOIbKO BHH, TO JOJKHBI 100a-
BUTH BUHOTPAJHUK B KAUECTBE CBA3YIONIEH BEPIINHLL, U3 KOTOPOI BEIET
pebpo B Bepiuny Prancing Wolf.

gremlin> pwolf = g.addVertex([name : ‘Prancing Wolf Winery'])
==> v[3]
gremlin> g.addEdge (pwolf, g.v(0), ‘produced’)

==> e[2] [3-produced->0]

Tenepb MoxKHO 106aBUTH elile ABa puciaunra: Kabinett u Spatlese.

gremlin> kabinett = g.addVertex([name : ‘Prancing Wolf Kabinett 2002’'])
==> v[4]

gremlin> g.addEdge (pwolf, kabinett, ‘produced’)

==> e[3] [3-produced->4]

gremlin> spatlese = g.addVertex([name : ‘Prancing Wolf Spatlese 2007'7])
==> v[5]

gremlin> g.addEdge (pwolf, spatlese, ‘produced’)

==> e[4] [3-produced->5]

IMonosHuM atoT HeboIbIIOl rpad, JobaBuB pedpa, BeAylue U3 Bep-
IUHBI Tiesling K HOBBIM BepIIMHAM. YCTAHOBUM IIEPEMEHHYIO riesling,
oT(hUJIBTPOBAB BEPIUIMHY riesling; s MoJIydYeHusl MepBOi BEePIIUHBI 13
KOHBeﬁepa H€O6XOHHMIM8TOH next (), O KOTOPOM MbI IIOTOBOPUM YYTb
HUKeE.
gremlin> riesling = g.V.filter{it.name=='riesling’}.next ()
==> v[2]
gremlin> g.addEdge([style:’kabinett’], kabinett, riesling, ‘grape_type’)
==> e[5] [4-grape_type->2]
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Bepiuuny Spatlese MoxHO coequHUTh PeGPOM c riesling aHasoruyHo,
TOJIBKO B CBOMCTBO style CJIeIyeT 3anmucarth spatlese. Ilocie Bcex aTux
JedCTBUI MOKHO BU3yaausnpoBaTh rpad (puc. 35).

1: Wine Expert Monthly

0: Prancing Wolf Ice Wine 2007

Produced

rape_type N
P 5: Prancing Wolf Spatlese 2007 L BRESle
fape_type produced

>

3: Prancing Wolf Winery

4: Prancing Wolf Kabinett 2007

Puc. 35. 'pad y3nos nocne nodaBneHns aaHHbIX ¢ noMoLlbio Gremlin

KoHBeviepbi

Oneparnu 8 Gremlin MOKHO paccMaTpuBaTh Kak I10CJAEA0BATEIbHOCTD
kaHasoB (pipe). Kaskapiii kanas Ha BXOJ/le IPUHUMAET KOJLIEKIIUIO, a Ha
BBIXOJI€ BO3BPAIIAET JPYTYI0 KOJJIEKIUIO. B KOMIEKIMU MOXKeT ObiTh
HYJIb, OJIVH WJIK MHOTO 3JIEMEHTOB. DJIEMEHTAMK MOTYT OBITh BEPIIUHBI,
pebpa Wiiu 3HaYEHs CBOUCTB.

Hampumep, kaHasm outE MPUHUMAET KOJJIEKITUIO BEPIIUH W BBIBOJUT
KoJuteknuio pebep. Tlocie[oBaTeIbHOCTD KAHATIOB HA3BIBAETCS KOHBele-
pom (pipeline) u ciayxut mias dexrapamusnozo onvcanus sagaun. Cpas-
HUTE 9TO C TUITWYHBIM UMNEPAMUSHHIM TIPOTPAMMHBIM TIOIXOZIOM, B KO-
TOPOM BBI IOJKHBI ONACATH NIATH, BBITTOJHIEMbIE /IS PElleHs 3a1a4H.
Konseiiepbl — OMH U3 CaMbIX KPaTKHX CIIOCO00B ¢(hpOPMy/IMPOBATH 3a-
poc K rpaoBoii 6ase JaHHbIX.

ITo cytu cBoeit Gremlin — g3bIK 1J1s1 MocTpoeHus KaHaIoB. TouHee, OH
cosnat Ha 6ase 1poekTa Pipes, HanmcanHoro Ha Java. [Ijis uccieoBaHus
ujied KaHaJoB BepHeMcd K HaieMy rpady BuH. [Ipeanonoxum, 4To HyX-
HO HaWTH BUHA, IOXO0XKUE Ha JAaHHOE, — TO €CTb U3TOTOBJIEHHbIE U3 TOTO K€
copTa BUHOTrpaja. Mbl MOKeM TIPOCJIE0BATh U3 BEPIIMHbBI, COOTBETCTBY-
1om1ei JIE[AAHOMY BUHY, 110 pe6py grape type U 3aTeM HalTH BEPLINHDI,
13 KOTOPBIX UCXOMSIT pebpa, BeyIire B Ty JKe BepIiuHy (IIPOIyCTHB Y3€I,
13 KOTOPOTO BBIIIIN).

ice_wine = g.v(0)
ice_wine.out (‘grape_type’) .in(‘grape_type’).filter{ !it.equals(ice_wine) }

Ecimu Bam moBoausioch mucath Ha sasbike Smalltalk mam paborats ¢
KOHTeKcTamu Ha riardopme Rails, To Takoii c1iocob cuerieHust MeTo0B
BaM 3HAKOM. A Tellepb CPAaBHUTE ITO C KOJIOM, HAIMMCAHHBIM C TIOMOIIbIO
crangapraoro Neo4j Java API, rie quig goctyna k y3jam BUH C TEMU Ke
COPTOBBIMH ITPU3HAKAMHY IIPUXOAUTCI 0OXOIUTH BEAYIIIe 13 y3JIa CBS3M:



--.II naea 7. Neo4)

enum WineRelationshipType implements RelationshipType {
grape_type
}

import static WineRelationshipType.grape_type;

public static List<Node> same_variety( Node wine ) {
List<Node> wine_list = new ArrayList<Node> () ;
// TIPOMTU IIO BCeM pebpaM, UCXOOANVM M3 OaHHOM BepIMHB
for( Relationship outE : wine.getRelationships( grape_type ) ) {
// TpOoWTM TIO BCeM pebpaM, BXOOAMYM B IIPOTMBOIIONIOXKHYI BEepIVHY
// maHHOTO pebpa

for( Edge inE : outE.getEndNode().getRelationships( grape_type ) ) {
// mobaBIATH TOJBKO BEPIMHBE, OTIMYHBE OT MCXONHON
if( !inE.getStartNode () .equals( wine ) ) {

wine_list.add( inE.getStartNode() );
}

}
return wine_list;

}

BMecTo BIIOsKEHHBIX ITUKJIOB 1 00Xx0/1a pebep mpoekT Pipes peaiaraer
c11ocob 0OBSBIATH BXOAANINE U MCXosIIne BepinHbl. CHavama cosza-
€TCsT TOCJIeJOBATEIbHOCTD BXO/HBIX U BBIXOAHBIX KaHAJOB, (DpUIBTPOB U
3ampanimBaeMbIX Y KOHBeliepa 3HAaUeHU. 3aTeM MbI ITUKJIE BHI3bIBAEM Me-
TOJT KOHBelepa next (), KOTOPBIN BO3BPAIAET CIeLYIONIIH TOAXOASATITIN
y3es. IHpiMu ctoBamu, KOHBeliep o6xoaut gepeso. Ho 10 Tex 1mop moka
y KOHBeliepa HUYETro He 3aMpOoIeHO0, MBI IIPOCTO 00BSIBJISIEM HOPSIIOK 00-
X071a.

[l IprMepa TIpUBeZieM ellle OJHY peasi3alliio MeTo/la same_vari-
ety (), B KOTOPOH BMECTO SIBHBIX ITUKJIOB UCTIOJIb3yeTcs Pipes:

g.V.filter{it.id=='"navigation’}.out.filter{it.tag=="11"}.

out.filter{it.name=="sectionl’}.text
public static void same_variety( Vertex wine ) {
List<Vertex> wine_list = new ArrayList<Vertex>();

Pipe inE = new InPipe( “grape_type” );
Pipe outE = new OutPipe( “grape_type” );
Pipe not_wine = new ObjectFilterPipe( wine, true );
Pipe<Vertex,Vertex> pipeline =

new Pipeline<Vertex,Vertex>( outE, inE, not_wine );
pipeline.setStarts( Arrays.asList( wine ) );
while( pipeline.hasNext () ) {

wine_list.add( pipeline.next () );

}
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return wine_list;

}

Imy6oxo B Hempax Gremlin CKPBIT SI3BIK TIOCTPOEHNS KAaHAJIOB. 3ajiaua
obxoza rpada Bce paBHO pernaercs Ha cepsepe Neodj, Ho Gremlin ympo-
maet opMyIUPOBaHUE 3aITPOCOB, KOTOPbie Neo4dj TOHUMaeT.

KoHBevep n BepLunHa

YT06BI MOJSYIUTH KOJIJIEKIIUIO, COAEPIKAIILY O TOJBKO OIHY YKAa3aHHYIO BEp-
[TUHY, MBI MOKeM OT(UIBTPOBATD €€ OT CITUCKA BCeX Y3710B. VIMEHHO 3TO
MBI U1 JIeJlaeM B BBI30OBE g.V.filter{it.name=='reisling’ }. CBOICTBO
V TIPEACTABIISET CIIMCOK BCEX Y3JI0B, N3 KOTOPOTO MBI BRIOMPAEM TTO/CTIN-
cok. Ho 4T06bI OIy4nTh caMy BEpIIMHY, HysKHO BbI3BATh METOJ next (),
KOTOPbIIT BO3BpAIIAaeT IEePBbIi 3JIEMEHT B KOHBelepe. ITO CPOJIHU PA3JIn-
YUI0 MKy MACCUBOM M3 O/THOTO 3JIEMEHTA W CAMUM 3JIEMEHTOM.
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BarsstHyB Ha KJ1ace, CKOHCTPYWPOBAHHBIN B pe3yJIbTaTe BBI30Ba CBOC-
TBa (UIIBTPA class, BbI OGHAPYKUTE, YTO (DUIBTP BO3BpAIAeT OGBEKT
GremlinPipeline.

gremlin> g.V.filter{it.name=='Prancing Wolf Winery'’}.class
==>class com.tinkerpop.gremlin.pipes.GremlinPipeline

Ho cpaBHuTe 9T0 € KJIaCCOM CJIEAYIONIETO Y3J1a, [T0JIy4eHHOTO U3 KOH-
Befiepa. 1o 6y/eT HeuTo HHOE — Neo4jVertex.

gremlin> g.V.filter{it.name=='Prancing Wolf Winery’}.next () .class
==>class com.tinkerpop.blueprints.pgm.impls.neodj.NeodjVertex

XO0Ts1 Ha KOHCOJIN leO6HO BbIBOJIUTH CIIMCKHU Y3JI0B, U3BJICYCHHDbIX 13
KOHBeerpa, KOHBeﬁep OCTa€eTCA TaKOBbIM, IIOKa M3 HETO He 6y11€T YTO-TO
MN3BJIEYEHO.

BbeccxemHas counasibHas ceTb

ZIHH IIpUBHECEHUA B Fpa@)COHHaﬂbHOFO aCIIeKTa JOCTaTOYHO ﬂO6aBHTb

€1I€ HECKOJIbKO Y3JI0B. HpellHOJIO?KI/IM, Tpe6yeTc51 lIO6aBI/ITb TPEX YEJIOBEK,

3HaAKOMbBIX MEKY CO60fI, Y KaXXZI0T0 U3 KOTOPbIX €CTh JMo6UMbBIE BUHA.
Annca — CJIaCT€Ha, [TI03TOMY obosxkaer JIeJAHOE BIHO.
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alice = g.addVertex([name:’'Alice’])
ice_wine = g.V.filter{it.name=='Prancing Wolf Ice Wine 2007’} .next ()
g.addEdge (alice, ice_wine, ‘likes’)

Tom sro6ut Kabuner (Kabinett) u measiHoe BUHO U JIOBEPSIET BCEMY,
uro nuter Wine Expert Monthly.
tom = g.addVertex([name:’'Tom’])
kabinett = g.V.filter{it.name=='Prancing Wolf Kabinett 2002’} .next ()
g.addEdge (tom, kabinett, ‘likes’)
g.addEdge (tom, ice_wine, ‘likes’)
g.addEdge (tom, g.V.filter{it.name=='Wine Expert Monthly’}.next (), ‘trusts’)

[Tartu apyxut ¢ Tomom u Anucoii, HO B MUpe BUHA HOBUYOK, €l elle
IPEJCTOUT OIIPEAETUTHCS CO CBOMMU ITPUCTPACTUSMU.
patty = g.addVertex([name:’'Patty’])

g.addEdge (patty, tom, ‘friends’)
g.addEdge (patty, alice, ‘friends’)

He usmensst 6a30By10 CTPYKTYPY CYUIECTBYIONIEro Tpada, Mbl CMOTJIH
HaJIOXKUTD HA HETO MOBeJIeHNe, KOTOpoe 3apaHee He 3akJajpiBanoch. Ho-
BbI€ Y3JIbl COEJIMHEHBI, KaK I0Ka3aHO Ha PUCYHKE HIKE.

4: Prancing Wolf Kabinett 2002

friends trusts

g 1: Wine Expert Monthly

Hdopora mepsiercsi Luaramu

MbI paccMOTpPEIN HECKOJIBKO OCHOBHBIX Ud208, WK OJIOKOB 00pabOTKH
kaHanoB B Gremlin. Ho ato ganexo e Bcé. ITosHaKOMUMCS € APYTHMU
aJIeMEHTaMH, KOTOPbIE MO3BOJISIIOT HE TOJIBKO 0OXOAUTH rpad, HO TaKKe
peoGpasoBbIBaTh OOBEKTHI, (PUIBTPOBATH IATU U IIPOU3BOAUTH 11000Y-
Hble 3(h(EKThI, HAPUMED, MOJICUYUTHIBATD Y3JIbl, CIPYIIIMPOBAHHBIE 10
HEKOTOPOMY KPUTEPHIO.

MpbI yKe BCTpeYaInCh ¢ METOJAMU inE, outE, inV U outV, KOTOPbIE
HPEACTABIISIOT cO00H wazu mpancgopmayuu, MO3BOJISAIONINE U3BJIEKATh
BXOJAIINE U UCXOAAIINeE pebpa 1 BepUIMHBL. [IpemocTaBisiorcs Takxke Me-
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TO/IBI bothE U bothV, KOTOPbIE CIEAYIOT BI0JIb pedpa BHE 3aBUCHMOCTH OT
TOTO, SBJISETCS OHO BXOASAIIMM UJIN UCXOSIINM.

Cremytomuii 3arpoc HaxoauT Ancy u Bcex ee npy3eit. B koHerr Boipa-
JKEHVSI MBI I06aBUJIN name, YTOOBI MOJTYYUTH CBOUCTBO name KaX/0i Bep-
muHbL [TocKobKy HaM Ge3pasiindHo, Kyja HampaBieHo pebpo friend,
MBI BOCIIOJIb30BAJIUCD IIaraMU bothE 1 bothV.
alice.bothE(‘friends’) .bothV.name
==> Alice
==> Patty

Ecin Anuca nac He mHTepecyeT, TO MOKHO BKJIOUYMTH B KOHBeliep
buasTp except (), epenaB eMy CIIMCOK HEHYKHBIX Y3JI0B.

alice.bothE(‘friends’) .bothV.except ([alice]) .name
==> Patty

IIpOTHBOHOHOﬂﬂIOCTbK)except() ABJIAETCA anHﬂp retain (), KO-
TOprfI, KaK JIETKO A0TraZlaTbCAd, IMMOCEMIAET TOJIBKO T€ Yy3JIbl, KOTOPbIE EMY
TepesiaHbl.

MO:KHO MOCTYIHUTH U TO-IPYTrOMY — Ha TIOCJIEHEM IIare OT(PUIBTPO-
BbIBATb BEPHINHY C TTIOMOIIBIO KOJa, TPOBEPAIOIIETO, UTO JlaHHaA BEPIINHA
He COBIIA/Ia€T C alice

alice.bothE(’friends’) .bothv.filter{!it.equals(alice)}.name

A Kak y3HaTh, ¢ KeM Apy:Kar npy3bss Ammcel? IIpocTo MOBTOPUTDH
maru:

alice.bothE(‘friends’) .bothV.except ([alice]).
bothE (‘friends’) .bothV.except ([alice])

TouHO Tak ke MOKHO ObLIO ObI HAWTH Apy3ell Apyseil apyseil Asu-
Chl, 106ABUB B IETIOUKY €Ille OIHY TTOCTIE0BATENFHOCTD BBI30BOB bothE/
bothv/except. Ho MpUIIIOCH GBI CIUNIKOM JOJTO MEYaTaTh, U K TOMY
JKe TaKo# MoIXo/T He 060061IaeTest Ha epeMeHHOoe YHCI0 Taros. J[iist aToi
1esy npefHazHaded MeTo]] loop (). OH NOBTOPSET NpeAbLyIue Iary,
[OKa 3a/[aHHOE 3aMbIKAaHUE OCTAETCS PABHBIM true.

[Tokazanublii HMKe KOJ B IIUMKJE IIOBTOPAeT TPU IPEAIIECTBYIO-
HIMX IMara, OTCYNTBIBAs Ha3a/ TOYKHU Ilepell BbI30BOM MeTojla loop: Hiar
except — MEPBBIH, ITAT bothV — BTOPOH U TIar bothE — TPETHH.
alice.bothE(‘friends’) .bothV.except ([alice]).loop(3){

it.loops <= 2
} .name

[Tocne xaxxmoit mTepanmu loop () BBI3BIBAET TEPeaHHOE €My 3aMBbl-
KaHUe, TO eCTh KO/ B (DUTYPHBIX CKOOKaX. B aHHOM cilydae B CBOWCTBe
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it.loops XpPaHUTCA KOJUYECTBO YK€ BBIINOJHEHHBIX HTepaHHﬁ UK.
Mpsr CpaBHUBaeM 9TO YHCJIO C 2u BO3BpalllaeM pe3yJibTaT IIPOBEPKH, CJIe-
A0BaTEJbHO, IIUKJI OCTAaHOBUTCA IIOCJIE ABYX HTepaHHﬁ.IIO CYIIECTBY,
3aMblKaHN€e OY€Hb IIOXOKEe Ha YCJIOBHE IIMKJA while B TUIIMYHOM $I3bIKE
IIpOorpaMMHnpoOBaHMA

==>Tom

==>Patty

==>Patty

Hukn npaBusibHo Haien Toma u [Tattu. Tosabko y HAC MOTYYUIOCH
nBe kortmu [IaTTH: mepBas — nmotomy uto IIaTTn Apy)uT ¢ Anncoii, BTo-
pas — moToMy uTO OHa APYKUT ¢ Tomom. CTamo OBITh, HYKHO KaK-TO OT-
dbunsrpoBaTh 1yO6auKaThl. s aToro npegHastade GUIbTp dedup ().
alice.bothE(‘friends’) .bothV.except ([alice]).loop(3){

it.loops <= 2
} .dedup.name
==>Tom
==>Patty

YT06bI OHATD, KaK ObLIN IIOJIyYeHbl 5TH 3HAYEHUSI, MOKHO IIPOCJIe-
J0BaTh 10 IIyTU JPYr->[PYyTr, BOCIHOJIb30BABIIMCH IIPeoOpa3oBaHueM
paths ().
alice.bothE(‘friends’) .bothV.except ([alice]) .loop(3){

it.loops <= 2
} .dedup.name.paths
==> [v[7], e[l2][9-friends->7], vI[9], e[l1l][9-friends->8], v[8], Tom]
==> [v[7], ell2][9-friends->7], vI[9], e[l1l][9-friends->8], v[9], Patty]

Jlo cux mop Mbl 00XoauH rpad TOMBKO B MPSIMOM Hatpasyernu. Ho
WHOTIa HY>KHO C7IeJIaTh /[Ba IIara BIepe] 1 [Ba Hasaz. Ecam, Hauas ¢ y3ma
Anvcel, ciesaTh JBa Iara BIepesl, a MOTOM JiBa IIara Ha3ajl, TO MBI Bep-
HeMCS B ICXO/THBIN y3edl.

gremlin> alice.outE.inV.back(2) .name
==> Alice

n TOCJIETHUM Mbl paCCMOTPpUM €III€ O/IUH YaCTO I/ICHOJIBSyeMbeI mIar
groupCOunt(),KOTOpbﬁiO6XOHHTySHHIIHOHCQHTHBaETHOBTOpHKHHH-
€Cs 3HaY€HUA, COXpaHdadad UX B aCCONMATHUBHOM MaCCHUBE. B cjaeayrouem
IIprUMEpPE Mbl 06XOLII/IM BCE€ BEPHIMHDBI rpa(i)a 1 II0JICHHUTbIBacM, CKOJIBKO
Ppa3 BCTPEYAIOTCA pa3/IMIHbIC 3HAYCHUA CBOIICTBA name.
gremlin> name_map = [:]
gremlin> g.V.name.groupCount ( name_map )

gremlin> name_map
==> Prancing Wolf TIce Wine 2007=1
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Wine Expert Monthly=1

riesling=1

Prancing Wolf Winery=1

Prancing Wolf Kabinett 2002=1

Prancing Wolf Spatlese 2007=1

Alice=1

Tom=1

Patty=1
B s3bikax Groovy u Gremlin accormaTHBHBIN MacCHB 0003HAYAETCST
CHMBOJIOM [ :] M IIPAKTHYECKU HE OTJINYAETCS OT 0OBEKTOB B JINTEPAIIH-
HOU HOTauu {} B s3bikax Ruby u JavaScript. O6paruTe BHUMaHIE, 4TO
BC€ 3HAYCHUA paBHbI 1. 9toron CJIEAOBAJIO OKN/1aTh, IIOCKOJIBKY Y HaC HE
6BI]IO IIOBTOPAIONINXCA NMEH, a B KOJJICKIIUIO V KaK/1asd BEPIINHA rpa(ba
BXOZIUT POBHO OfiMH Pas. [lanee mojacuuTaeM, CKOJbKO MapOK BUHA JIIO-
6I/IT Ka)KLIblf/,I Saperl/ICTpI/IpOBaHHbIﬁ B CUCTEME YCJIOBEK. ].IJIH 9TOI'0 HYyKHO
ITOJIYYUTb BCE€ BEPHINHDI, OIINChIBAONINE JIIO6I/IMBI€ BUHAa, 1 IIOACYUTATD,
CKOJIBKO UX COOTBETCTBYET KaK/IOMY UMECHMU.

gremlin> wines_count = [:]

gremlin> g.V.outE(‘likes’) .outV.name.groupCount ( wines_count )
gremlin> wines_count

==> Alice=1

==> Tom=2

Kaxk 1 oxxuanocs, Asmca miobuT /iy MapKy BuHa, a Tom — JBe.

Mepexon Ha ypoBeHb Groovy

IMomumo maros Ha Gremlin, B HallleM pacIiOpsLKEHU U MIUPOKUH CIIEKTP
KOHCTPYKIIMH U MeTo/ioB s3bika Groovy. B Groovy umeercs dyHKimsa
pacrpenesenus (B pgyxe mapreduce), KoTopast HasbiBaeTcsi collect (),
u QyHKIUS peaynupoBanus inject (). C UX MOMOIIBIO MOXKHO 3apaHee
chopMyJIHPOBATH 3aIIPOCHI, KaK B TeXHOJIOTHE mapreduce.

ITyctp TpebyeTcst MOJACYUTATh, CKOJIBKO BUH €llle HE MOJIYIHJIH OIl€H-
Ky. JlJist 5TOro MOKHO CHayajia IIOCTPOMTH CIIMCOK 3HaueHwuii true/false,
MMOKa3bIBAIONINX, OIIEHEHO BUHO WJIM HET. 3aT€M 3TOT CITMCOK IO/IAeTCs
Ha BXOJ[ PELYKTOPA, KOTOPBIA TOACYMTHIBAET KOJMUeCTBO true u false.
Ha ¢ase pacnpenesnenus GyHKIMSA collect UCTOMB3YETC CIEAYIONIIM
obpaszom:
rated_list = g.V.in(’grape_type’) .collect{

lit.inE(‘reported_on’) .toList () .isEmpty ()
}

3mech BbIPa)KE€HUE g.V.in (‘grape type’) BO3Bpallla€T BEPIINHLI, B
KOTOpbIe BXOAUT pebpo THia grape type. [IOCKOIBKY Takue pebpa Mo-
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T'YT BXOAUTDH TOJIBKO B BEPIINHBI, OITMUCHIBAIOIINE BHA, TO Mbl TEM CaMbIM
ToJsrydaeM CIIMCOK BCEX BUH. I[aJIee B 3aMBbIKAHUM collect MBI CMOTpPUM,
BXOJIUT JIA B TEKYIIYIO BEPITUHY pebpo THMma reported on. Bei3os Mero-
Ia toList () mpeoOpasyeT KOHBeHep B HACTOSIIMIA CIIUCOK, KOTOPBII MbI
MOJKEM IIPOBEPUTD Ha IIyCTOTY. B mepemeHHoll rated list, IOpoxzaae-
MO 9TUM KOZOM, OyIeT HaXOAUThCS CIICOK 3HAUeHUH true u false.
I'E[TO6]':>I noACYNTaTh, CKOJIBKO BUH HE OIIEHCHO, PEAYIITNUPYEM 3TOT CITH-
COK, BOCIIOJIb30BaBIINCh METOJIOM inject ().
rated_list.inject (0){ count, is_rated ->
if (is_rated) {
count
} else {
count + 1

}
}

B Groovy omeparop «cTpenkas (->) oTHensieT BXOAHbIE apryMeHTHI
3aMBIKaHUS OT €r0 TeJia. B HallleM peyKTope Mbl XOTHM 06paboTaTh 3Ha-
yeHUst, CoOOpaHHbIe Ha ATalle PACTIPEAEIEHHS, U TOHSTh, OIIEHEHO TEKyIIee
BWHO WJIM HET; JUIST 3TOTO 1 HYKHBI TIepeMeHHbIe count U is_rated. Ap-
TYMEHT 0 B inject (0) COYXHUT JJII MHUIMATNU3AIIUN count HyJeM epejy
MepBBIM OOpallieHreM. 3aTeM B Tejle 3aMbIKaHUsT MbI JIMO0 BO3BpaIiaeM
TEeKylllee 3HAYeHUE CUETUNKA count (€CJIU BUHO OIEHEHO), MO0 YBeJIH-
YUBaeM ero Ha eUHUITY (ecu BUHO He olleHeHO). Ha BbIxozme MbI omry-
YMM KOJMYECTBO 3HaueHUit false B crmcke (TO ecTh KOJUYECTBO HEOIlE-
HEHHBIX BUH).

=== 2

Kak BbigcHsIeTCS, OLIEHKH ellle He TTOIY4YHIIN IBa BUHA.

Nmesa B cBoeM pacrnopsizKeHUM ONMCaHHble MHCTPYMEHTBI, Mbl MOKEM
COCTABJIATH Pa3INYHbIe KOMOMHAIIMK 00X0/I0B M TpaHchopmaIiuii rpacda.
ITyctb, HanpuMep, TpebyeTcss HallTy Bee Tapbl Apyseid. /s 9Toro HyKHO
cHavYasa HalTH Bce pebpa Tuma friends, a 3aT€M BBIBECTH MMEHA JIIOJIEH
Ha 000X KOHIIaX pe6pa, BOCIOIb30BABIIICH OMepalieil trans form.
g.V.outE(‘friends’).transform{[it.outV.name.next (), it.inV.name.next()]}

==> [Patty, Tom]
==> [Patty, Alice]

BHBCB 3aMbIKaHe transform BO3BpalllaeT JIHTBpaJIbeII?I MaCCUuB
([...]1) U3 ABYX 3JIEMEHTOB: BXOJSAIIEN W WCXOSAINIEN BEPIIMH pe6pa
friend.

Yro6bl HAITH BCeX J0AeH U BUHA, KOTOPbIE OHM JIOOST, MBI IIpeobpa-
3yeM KasKI0ro HalZIEHHOTrO YejioBeKa (BeplliHa Ha JI060M KOHIE pebpa
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THIA friends) B CIIMCOK U3 ABYX 2JIEMEHTOB: MMSI YEJIOBEKA M CIIMCOK €TI0
JTOOMMBIX BUH.

g.V.both(‘friends’) .dedup.transform{
[ it.name, it.out(’likes’) .name.toList () ]

=> [Alice, [Prancing Wolf Ice Wine 20071]]
==> [Patty, []]
==> [Tom, [Prancing Wolf Ice Wine 2007, Prancing Wolf Kabinett 2002]]

K Gremlin, koHeuHO, HyKHO TIPUBBIKHYTh, 0COOEHHO €CJIU PaHBIIE
BBI He mporpammupoBain Ha Groovy. Ho, ocBOWB ero, BBl COTJIacUTECh,
YTO 9TO MOIIHBIA ¥ BBIPA3UTENBHBIN CIIOCOO TIPEIbSIBICHIS 3alIPOCOB K
Neo4j.

NMpeaMeTHO-OPMEHTUPOBaHHbIE LIaru

O6x01 rpah0B — 3TO MPEKPACHO, HO OMBHEC TIPEAIIOYUTAET FTOBOPUTh
Ha IIPEAMETHO-OPUEHTUPOBAHHBIX sI3bIKaX. MbI Belb 0OBIYHO HE CITPaIIy-
BaeM: <3 KaKoii BepUIMHBI, B KOTOPYIO BXOAUT PebPo THIIA grape type,
ucxoauT pebpo, Bedyllee B JAHHYIO BEPIIMHY, OIMCHIBAIOUIYIO BIHO»?
BmecTo atoro mbl ToBopuM: «KakoBbI COPTOBBIE XapaKTEPUCTUKU ITOTO
BUHa»?

Gremlin y:ke sIBJIsIeTCS I3BIKOM, OPUEHTHPOBAHHBIM Ha OTIPe/IeIeHHYIO
IpeAMETHYIO 00J1acTh: 3aIrpoc K rpadoBbiM Gazam HaHHbIX. Ho Hesbasa u
caenatb ero emie 6osee crenuduanbiM? g aroro Gremlin mossosisier
OTIPE/IETIATh HOBBIE IArv, CEMAaHTUYECKHU CBS3AHHBIE C XPAHSIIUMUCS B
rpade TaHHbIMU.

Haunewm c cosmanus mara varietal, JIaloNero OTBeTa Ha IOCTaBJIeH-
HBII BbIe Botipoc. Korja MeTos varietal () BBI3bIBAETCS /sl HEKOTO-
POl BEpIUIMHBI, OH UIET UCXOAIINE U3 Hee pebpa THIa grape type U
CJIEJIY€ET 110 HUM K TIPOTHBOIIOIOKHBIM BEPITMHAM.

Hawm npugercs HeMHOro yriryouTbest B Groovy, osToMy cHayasa Ipu-
BeJeM KO 1I1ara, a 3aTeM HOAPOGHO OIIMIIEM €ro.

neodj/varietal.groovy

Gremlin.defineStep( ‘varietal’,
[Vertex, Pipel],
{_().out (‘grape_type'’) .dedup}

B nauame Mbr coobmaem siapy Gremlin, 9to cobupaemcst OmpenesnTh
1mar ¢ MMeHeM varietal. Bo BTOpoii cTpoke MBI TOBOPUM, UTO HOBBIH TIar
HY’KHO IIPUCOEIUHUTDL K KJaccaM Vertex U Pipe (ecid COMHeBaeTeCh,
yKkasbiBaiiTe 06a). VI B moceiHelt cTpoKe TPOM3BOUTCS COEPIKATETBHAST



Denb 1: rpadel, Groovy 1 onepaunn CRUD I.--

pa6ora. 1o cyTu sena, MbI CO3/IaeM 3aMBIKAHUE, COIEPIKAIIEE MCTIOJHIe-
MBIiT IIATOM KOJI. 3HAK TIOUEPKUBAHYSI ¥ KPYTJIble CKOOKH TPECTABIISIIOT
TeKyIMil 00beKT KoHBeliepa. VI3 3Toro 06beKTa Mbl TIPOCJIeyeM K COCe]l-
HUM y3JIaM 110 peGpaM THIIa grape_type, TO €CTh B Y3€JI, OMPEIeISIOInil
COPTOBBIE XapPAaKTEPUCTUKHU BUHA. V1 Hamocie10K BbI3bIBaEM METO/ dedup,
4TOOBI YCTPAHUTH AyOINKATHL.

HoBblil miar BeI3bIBaeTCs, Kak J1000ii apyroii. Hampumep, ciexyonuii
3arpoc BO3BPAIIAET COPT BUHOTPA/A, M3 KOTOPOTO U3TOTOBJIEHO JIE/ISTHOE
BUHO!

g.V.filter{it.name=='Prancing Wolf Ice Wine 2007’} .varietal.name
==> riesling

PaCCMOTpI/IM €I1e OJAWH IIpUMED. Ha sTor Ppa3 HaIlMIIEM IIar Jisd THU-
ITMYHOTO JeUCTBUSI: TOJIYyYUTDH J0O6MMBble BUHA BCEX I[py3€f;l.

neodj/friendsuggest.groovy

Gremlin.defineStep( ‘friendsuggest’,
[Vertex, Pipel],
{
_().sideEffect{start = it}.both(’friends’).
except ([start]) .out (’likes’) .dedup
}
)

Kak u panbiie, 1aeM HOBOMY Tary uMs — friendsuggest — U CBSI3bI-
BaeM €ro ¢ KJaccaMu Vertex W Pipe. Hamr kop momkeH oThuabTpoBath
TeKyIero yesoBeka. /[ 3Toro Mbl cOXpaHsieM TeKYIIYIO0 BepPIINHY WJIN
KaHasl B TIepeMeHHON (start), BbI3bIBask (QYHKINIO sideEffect{start
= it}. 3aTeM MBI TOJydaeM Bce Y3Jbl friends, KpOMe TEKyIIero (Mbl He
XOTUM CUUTATh AJIHCY IPYyTrOM caMoii ceOst).

U terepb HOBBIH AT MOKHO BKJIFOYUTH B KOHBEWED Kak 00BIUHO.
g.V.filter{it.name=='Patty’}.friendsuggest .name

==> Prancing Wolf Ice Wine 2007
==> Prancing Wolf Kabinett 2002

[Mockonbky varietal n friendsuggest — OOBIUHBIE [ITATH, CTPOSIIIIE
KaHaJIBI, TO MX MOKHO CIETUISATH JIJIsI TOJyYeHusT HoJiee MHTEPECHBIX 3a-
npocos. Tak, caeaylomuii 3alrpoc HaXOAUT COpTa BUHOIPa/a, IIPEAIIOYU-
TaeMble Apy3bsimu [IaTTH:

g.V.filter{it.name=='Patty’}.friendsuggest.varietal .name
==> riesling

Hcnonb3oBanue MMEIONINXCA B Groovy CPEACTB METAIIpOTrpaMMUpPOBa-
HUA J11 CO3/IaHNWA HOBBIX MIArOB — MOIHOE CPEACTBO paspa60TI<1/I npena-
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METHO-OPUEHTHPOBAHHBIX SI36IKOB. HO K 3TOMY MOAX0y, Kak U K CaMOMY
Gremlin, HyKHO IIPUBBIKHYTb.

O6HOoBNIsIEM, yAansseM, cTupaem

O6xoauTh rpad U BCTABJIATH B HETO JAHHBIE MBI HAYYHMJIMCh, HO KaK Ha-
cuer 06HOBJIEHUS U yaaieHus? [IpocTo — Hy;KHO TOJBKO HAUTH BEPITUHY
uim pebpo, KOTOPoe BbI cOOUPaeTech U3MEHNTh. JaBaiiTe OlleHUM CTeNeHb
mo6Bu Anuchl K Buny Prancing Wolf Ice Wine 2007 roga, npunmcas eii
BEC.

gremlin> e=g.V.filter{it.name=='Alice’}.outE(‘likes’) .next ()

gremlin> e.weight = 95
gremlin> e.save

y[[aJII/ITb 3HaYeHe HUYYTb HE CJIOKHEE.

gremlin> e.removeProperty (‘weight’)
gremlin> e.save

[Ipexze yem 3aBepIIUTh TPYAHBIN /I€Hb U TIEPEUTH K JOMAITHEMY 3a-
MAHWIO, PACCKAKEM, KaK OUUCTUTD Ha3y TaHHBIX.

He BbINOAHAVTE 9TV KOMaHA4bl, oka He caenaete AoMaluHee 3anaHve!

VY o6bekTa, npeacrasisiomnero rpad, ecTb QYHKIUK AT yIaleHUs]
BepHHHIH]Xﬁep:removeVertexLIremoveEdgeCOOTBHKTBeHHO.qTO6H
YHUYTOXKUTD rpad, Mbl MOKEM yIANUTh BCE BEPUIMHBI U pebdpa:

gremlin> g.V.each{ g.removeVertex(it) }
gremlin> g.E.each{ g.removeEdge (it) }

[IpoBepuTh, 4YTO HUYETO HE OCTANIOCh, MOKHO, BbI3BAB METOALI g .V U
g.E. Toro e pesy/ibTaTa MOKHO JOCTHYD C IIOMOILBIO METOZA clear () —
ecJIi He GOUTeCh.

gremlin> g.clear ()
Ecuin BbI 3a1ycTiIN KOHCOIBHYIO 06010uKky Gremlin (BHe Be6G-uHTEp-

(beiica), To pekOMeHIyeTCSI KOPPEKTHO 3aKPbIBATh COeANMHEHNE ¢ rpahoM
METOJIOM shutdown ().

gremlin> g.shutdown ()

B TIPOTUBHOM CJIy4a€ MOKHO IMOBPEAUTDH 6a3y JLlaHHDBIX. Ho o6brano
CeEpBEP IIPOCTO <<06pyraeT>> BacC TIpu CJjaeAyIouieM MOAKIIOYEHUN K T'pa-

dy.
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AdeHb 1: ntorn

CeroHst Mbl MO3HAKOMUJIUCH ¢ TpadoBoii 6aso0ii ganHbIX Neo4j 1 oHsIH,
HACKOJIBKO OHA OTJINYAETCS OT BCEX OCTATBHBIX. XOTS MBI HE PACCKA3bIBa-
JIN O cTIeTU(PUIeCKUX TAaTTePHAX TPOEKTUPOBAHUS, CKasKeM YeCTHO: KOT/Ia
MBI TOJTBKO Hadasm pabotaTh ¢ Neo4j, ToJioBa 3aKpyKUIach OT OTKPHIBA-
IOIMUXCST BO3MOXKHOCTEH. Bee, 9T0 MOJKHO HapMCOBaTh HA TOCKE, MOKHO
COXpaHUTh B rpadoBoii 6ase JaHHbBIX.

deHb 1: gomalwiHee 3agaHmne

NHdpopmMaLMOHHbIA NONCK

1. TlocraBbre 3akyajKy Ha BUKU-cailT Neo4].

2. Tlocrasbre 3ak/iagKy Ha jgoKyMeHTanuio o maram Gremlin — Ha
pasjies BUKu-caiita uiu omnucanue API.

3. Haiigure eme e obonouxu s Neod] (Hanpumep, 06004Ka
Cypher Ha afiMUHUCTPATUBHON KOHCOJIH).

3apaun
1. 3ampocuTe MMeHa BCEX y3JI0B B APYroil 06osouke (HarpuMep, Ha
ssbike Cypher).
Ynanute Bce y37bl 1 pebpa 13 6a3bl TaHHBIX.
3. CospaliTe HOBBIH Tpad, MPEACTABISIONNN Bally CEMBIO.

7.3. AeHb 2: REST, nHpekcol
M anaropmuTMbl

Ceromuanmanii 1enb Mbl HauHeM ¢ udydenust REST-unrepdeiica k Neodj.
Msri coznaaum ¢ nomonibio REST y3ibr v cBsA3u MexXay HUMH, a 3aTeM
TOCTPOUM WHEKCHl U BBITOJHUM ITOJTHOTEKCTOBBII MOUCK. 3aTEM MBI
PacCMOTPUM ITOJKJIIOYAEMBIiI MOJYJIb, KOTOPBIN MMO3BOJISIET BBITIOTHITH
Ha cepsepe Gremlin-sampocsl, otnpasiaennsie yepes REST-unrepdeiic.
TeMm caMbIM MBI CMOKeM 060#THCH BoOOIIEe 6e3 koHconn Gremlin u Ha-
KJIA/IbIBAEMBIX €l OrpaHMYeHUll — JJa’ke YCTAHABJIMBATD Java Ha CepPBepHI
MPUIIOKEHUH UM KITUEHTHI Heo6s3aTeIbHO.

REST-uHntepgenic

Kak u Riak, HBase, Mongo u CouchDB, Neo4j nocrasisiercss ¢ REST-
unTepdeiicom. OnHa U3 IPUYKH, 10 KOTOPHIM Bce 9TU 6asbl JaHHBIX O~
nepxupaior REST, saxioyaercst B KejJaHuy M30aBUTHCS OT SIBBIKOBBIX

N
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3aBUCUMOCTEl, 00ecIeunB CTaHAAPTHbII HHTepdelic MoaKI0YeHns. Mbl
MOJKEM MOAKIIOYUTHCS K cepBepy Neodj — st paboThl KOTOPOTo HEOGX0-
IVIMa Java — ¢ MallIMHbI, HA KOTOPOI HUKAKUX CJIE/IOB Java HeT U B TIOMU-
He. A Gmaromaps moakIoYaeMoMy Moayaio Gremlin Mbl cMokeM depes
REST Bocnosnb3oBaTbcsl BBIPA3UTENbHON MOIIBIO JJAKOHMYHOTO CHHTAK-
CHICa 9TOTO S3bIKA.

[Ipexne Bcero, mpoBepswre, utro REST-cepBep 3amyiieH, st 4yero ot-
npasbre GET-3arnpoc Ha 6a3oBbiii URL, KOTODBIN BO3BpallaeT KOPHEBOI
y3es1. CepBep MPOCJYIINBAET TOT JKe MOPT, YTO U PACCMOTPEHHBIN BUepa
AIMUHUCTPATUBHBIA BeO-UHTEPGENC, TOJBKO €My COOTBETCTBYET IIyTh
/db/data/. duga ornpaBku REST-3anpocoB Mbl BOCIIO/Ib3yeMCs HAIUM
HA/IEKHBIM IPYTOM — IIPOTPAMMOii curl.

S curl http://localhost:7474/db/data/
{

“relationship_index” : “http://localhost:7474/db/data/index/relationship”,
“node” : “http://localhost:7474/db/data/node”,
“relationship_types” : “http://localhost:7474/db/data/relationship/types”,
“extensions_info” : “http://localhost:7474/db/data/ext”,
“node_index” : “http://localhost:7474/db/data/index/node”,
“extensions” : {

}

B orser MmbI moayunM JSON-o6bekT ¢ omucanrem URL-aapecos apy-
TMX KOMaH/I, B YaCTHOCTH [IJIS1 OTIEPAIINI € y3JIaMU U UHIEKCAMU.

Co3paHue y3n0B u cBa3en ¢ nomowbio REST

Cosnatb y3en uiu cBA3b ¢ momolnbio maTepdeiica Neo4j REST ctonn
xe mpocto, kak B CouchDB wmm Riak. /I7st cogmanust y3ma HyKHO OT-
TPaBUThH Ha afipec /db/data/node POST-3aMpPOC, COAEP KA TaHHBIE B
dopmare JSON. Byzer ynob6Hee, ecJiu JIs KaxkI0TO y3J1a 33/1aTh CBOMCTBO
name, — 3TO MO3BOJIUT JIETKO TIOTYYUTh WH(POPMAIIUIO 00 y3JI€: [0CTaTOu-
HO ITPOCTO BbI3BATb name.
S curl -i -X POST http://localhost:7474/db/data/node \

-H “Content-Type: application/json” \
-d ‘{“name”: “P.G. Wodehouse”, “genre”: “British Humour”}’

B otBeT cepBep BepHeT mmyTh K Y37y B 3arosioBke Location u meTtaman-
HBIE y371a B Tesie (MBI IPUBOJIMM UX B COKpallleHHOM Bu/e). Bee atn nan-
HbIe MOKHO 3aTeM MPOYUTATh, OTIIPABUB GET-3alIPOC Ha aJIpec, yKa3aH-
HBII B 3arosioBke Location (1u B cBOWICTBE self B META/IAHHBIX ).

HTTP/1.1 201 Created
Location: http://localhost:7474/db/data/node/9
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Content-Type: application/json

“outgoing_relationships”
“http://localhost:7474/db/data/node/9/relationships/out”,
“data” : {

“genre” : “British Humour”,
“name” : “"P.G. Wodehouse”
}
“traverse” : “http://localhost:7474/db/data/node/9/traverse/{returnType}”,

“all_typed_relationships” :
“http://localhost:7474/db/data/node/9/relationships/all/{-1list|&|types}”,

“property” : “http://localhost:7474/db/data/node/9/properties/{key}”,
“self” : "http://localhost:7474/db/data/node/9",
“properties” : “http://localhost:7474/db/data/node/9/properties”,

“outgoing_typed_relationships” :
“http://localhost:7474/db/data/node/9/relationships/out/{-list|&|types}”,

“incoming_relationships”
“http://localhost:7474/db/data/node/9/relationships/in”,

“extensions” : {

I

“create_relationship”
“http://localhost:7474/db/data/node/9/relationships”,

“paged_traverse”
“http://localhost:7474/db/.../{returnType} {?pageSize,leaseTime}",

“all_relationships”
“http://localhost:7474/db/data/node/9/relationships/all”,

“incoming_typed_relationships” :
“http://localhost:7474/db/data/node/9/relationships/in/{-list|&|types}”

Eci TpeGyroTcst TOJMBKO CBOMCTBa ysja (He MeTaJaHHBIE), TO OT-
MpaBbTe GET-3alIPOC HA aJIpec, TMOJTYYEHHBIN JOTMCHIBAHUEM CTPOKHU /
properties B koHerrt URL y3sa. A ecsit ronicaTs efiie ¥ UMsi KOHKPETHO-
0 CBOICTBa, TO Oy/IeT BO3BpAIEHO €r0 3HAYEeHHE.

S curl http://localhost:7474/db/data/node/9/properties/genre
“British Humour”

OpHoro ysia HaM OyzeT MajoBaTo, II09TOMY A00aBbTe ellle OJMH CO
CBOHCTBAMM [“name” : “JeeveTsakes Charge”, “style” : “short
story”]. Ilockosbky pacckas «/IkuB3 Geper Gpas/pl IIPaBIeHUs B CBOU
pyku» (Jeeves Takes Charge) nammcan I1. Ix. Bynxays, Mexay aTumu
y3j1aM MOKHO YCTAaHOBUTD CBA3b.
$ curl -i -X POST http://localhost:7474/db/data/node/9/relationships \
-H “Content-Type: application/json” \

-d ‘{“to”: “http://localhost:7474/db/data/node/10”, “type”: “WROTE”,
“data”: {“published”: “November 28, 1916"}}"’
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Y REST-unrepdeiica ectb 3aMeyaresibHasg 0COGEHHOCTD: OH 3apaHee,
B CBOWCTBE create relationship BO3BpAIEHHBIX B TeJie METAAHHBIX,
CO00IIaeT, KaK CJIefyeT co3aaBarh cBa3b. TakuMm o6pasom, REST-unrep-
efichl ABIAIOTCS CAMOTOKYMEHTUPOBAHHBIMHU.

Hanpu ceo nyTb

C nomoripio REST-unrepdeiica MOKHO HAWTH 1Ty Th MEKIY ABYMS y3-
JlaMu, oTripaBuB POST-3anpoc Ha URL /paths HavambHOTO y371a. B Tese
3ampoca I0JIKHA MTPUCYTCTBOBATh cTpoka B hopmare JSON, omnucbiBaio-
1mas, B KAaKOH y3eJ1 WATH, 10 KaKuM pebpaM Ciie[loBaTh U KaKoil aJlTOpUTM
MTOMCKA ITyTH UCIIOJIb30BATb.

[Tyctb, HanpumMep, Tpebyercs HallTH MyTH 1Mo pebpaM TUIa WROTE U3
yana 1, UCTIOJIb3ysl aJTOPUTM shortestPath ¥ OTPaHUYUBASICH TIyOU-
noii 10.

S curl -X POST http://localhost:7474/db/data/node/9/paths \

-H “Content-Type: application/json” \
-d ‘{”to”:"http://localhost:7474/db/data/node/10",

“relationships”: {“type” : “WROTE”},
“algorithm”:”shortestPath”, “max_depth”:10}"

[ €
“start” : “http://localhost:7474/db/data/node/9",
“nodes” : [

“http://localhost:7474/db/data/node/9",
“http://localhost:7474/db/data/node/10”
1,
“length” : 1,
“relationships” : [ “http://localhost:7474/db/data/relationship/14” 1,
“end” : “http://localhost:7474/db/data/node/10"
]

[[onyCTI/IMH TaKyXe€ aJTOPUTMBI allPaths, allSimplePaths U di-
jkstra. [TogpobHbIe cBefeHNs 06 9TUX AITOPUTMAX MOKHO HAUTH B OH-
JIAITHOBOW MOKYMEHTAIMHZ, HO UX JIETAJTbHOE PACCMOTPEHNE BBIXOIUT 32
pPaMKW 3TON KHUTH.

NMHpekcunposaHue

Kak u apyrue paccMorpeHHble 6asbl JaHHBIX, Ne0o4j HOAmepKIBaET
OBICTPBIN TTOKCK 110 MHAeKcaM. OIHAKO TYT eCTh OfHA TOHKOCTh. B oTim-
yue ot apyrux CYDB/I, rae 3amnpoc dhopMmyanpyercss 0JJMHAKOBO BHE 3a-
BUCHUMOCTHU OT TOTO, TIOCTPOEHBI MHAEKCHI UK HeT, B Neo4j mpuMeHsieTcst
uHO¥ noaxo. CBSI3aHO ATO C TEM, UTO UHIEKCUPOBAHUE — 9TO OT/IETbHAS
cayskba.

2 http://api.neodj.org/current/org/neo4j/graphalgo/GraphAlgoFactory.html
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IIpocreiiinmm n3 Bcex MHAEKCOB SBJISAETCS XEUI-UHEKC, COCTOSINN 13
nap KJjo4-3HaueHue. B posu kiroya BRICTYIIAIOT KaKKe-TO XpaHsIuecs B
y3Jie fannbie, a B posn 3Hauennst — REST-cosmectumbiii URL, ykasbiBa-
fonuit Ha y3en B rpade. KomuectBo mHiekcoB He orpanndyero. Hazosem
UHTEpecyonil Hac uHaeke «authors». B konenr URL momectum MHaEK-
cupyeMoe UMs aBTopa, a B KauecTBe 3HaYeHUs nepeaauM ysea 9 (ToT, B
KOTOPOM XpaHsATcd cBefleHus o Byzaxayse, Ha Balieli Malnie HOMEp MO-
JKET OTJINYATBCA ).

S curl -X POST http://localhost:7474/db/data/index/node/authors \
-H “Content-Type: application/json” \

-d ‘{ "uri” : "http://localhost:7474/db/data/node/9",
“key” : “name”, “value” : “P.G.+Wodehouse”}’

Jlst BBIGOPKH y3J/1a HYKHO MPOCTO 0OPATUTHCS K WHAEKCY, TPUIEM B
OTBET BHI TIoJTyunTe He 3a7anabiil Bbitie URL, a camm janHbIe y3ia.

$ curl http://localhost:7474/db/data/index/node/authors/name/P.G.+Wodehouse

[Tomumo xemr-unazmekcos, Neodj moamep:KMBaeT WHBEPTUPOBAHHBIE
MHJIEKCHl /IS TIOJTHOTEKCTOBOTO IIOMCKA, IMO3BOJISAIONIME IIPEIbsBIATD
3anpocsl Buja: «/lail MHe Bce KHUTH, Ha3BaHUS KOTOPLIX HAUMHAIOTCS CO
cioBa ‘Jeeves’s. JIyst IOCTPOEHUsST TAKOTO WHIEKCA HEOOXOMMM Bech Ha-
GOp IAHHBIX, & He OT/ebHAS 3aITICh, KaK B TIPEALIAYIIeM puMepe. Kak
Riak, Neo4j ctpouT HHBEPTHPOBAHHBIN MHAEKC C TIOMOLIbI0 Lucene.
$ curl -X POST http://localhost:7474/db/data/index/node \

-H “Content-Type: application/json” \
-d ‘{"name”:"fulltext”, “config”:{“type”:”fulltext”,”provider”:”lucene”}}’

Itot POST-3anpoc Bossparnaer JSON-00beKT, cogepiKalliil CBeAeHNsI
OBHOBbHO6aBHeHHON[HHHGKC&
{
“template” : “http://localhost:7474/db/data/index/node/fulltext/{key}/{value}”,
“provider” : “lucene”,
“type” : “fulltext”
}

Jo6Gasuth Byaxaysa B [OJHOTEKCTOBBIN MHIEKC MOXKHO CJIEAYIOLINM
06pasoM:
curl -X POST http://localhost:7474/db/data/index/node/fulltext \
-H “Content-Type: application/json” \
-d ‘{ "uri” : "http://localhost:7474/db/data/node/9",
“key” : “name”, “value” : “P.G.+Wodehouse”}’

Tenepp 719 TIOMCKA MCHOJIB3YETCSl CUHTAKCUC 3ampocoB Lucene, a B
kauecTBe IyTH yKka3biBaercss URL-unzgekca.
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$ curl http://localhost:7474/db/data/index/node/fulltext?query=name:P*

W HeKChl MOKHO CTPOUTD U 110 pebpaM, 10cTaTo4HOo 3aMeHuTh B URL
ci10BO node cnoBoM relationship, naupumep: http://localhost:7474/
db/data/index/relationship/published/date/1916-11-28.

REST v Gremlin

Buepa MBI B OCHOBHOM 3aHMMAaIUCh udydenueM si3bika Gremlin, a B
[ePBOH MMOJIOBUHE CETOAHSANTHETO JIHS — uctonb3oBanueM REST-untep-
detica. Ecau Bbl mpeObiBaeTe B PACTEPSIHHOCTH, YEM K€ BCE-TAKH II0JIb-
3oBatbcd, paccnadereck. Jaa REST-untepdeiica k Neo4j umeercs moa-
kmodaeMblii Moaysb Gremlin (B Toit Bepcuu, ¢ KOTOPOil Mbl paboTaeM,
OH ycTaHaBiuBaercs 1o ymoadanuio®). Yepes REST-unrepdeiic MoskHO
MOCBLIATH JII0ObIE KOMAH/IbI, KOTOPBIE MOKHO BBITIOJHUTH B KOHCOJIbHOU
o6omouke Gremlin. Tem caMbIM BBI TOJIy4aeTe B CBOE PACIIOPSIKEHUE MOIIh
U THOKOCTH 060MX UHCTPYMEHTOB. ITO 3aMevaTeIbHast KOMOUHAIKS, TaK
xax Gremlin jydIne moaXOANUT A7 CIOKHBIX 3a11pocoB, a REST obecre-
YMBaeT THOKOCTH PA3BEPTHIBAHNSI U SI3BIKOBYIO HE3aBUCHMOCT.

Cuepyomuii 3aIpoc BO3BpalllaeT MMeHa BceX BepuiuH. Tpebyercs
BCero Julb oTpaButTh AanHbie Ha URL nogkiaiouaemoro Moy st B Bue
JSON-cTpoku B nojie script.
$ curl -X POST \
http://localhost:7474/db/data/ext/GremlinPlugin/graphdb/execute_script \

-H “content-type:application/json” \
-d ‘{“script”:”g.V.name”}’

[ "P.G. Wodehouse”, “Jeeves Takes Charge” ]

XoTs1, HauMHas ¢ 9TOrO0 MOMEHTa, Mbl OyjieM ucnoab3oBaTh Gremlin,
He 3a0bIBaiiTe, YTO C TEM K€ YCIIEXOM MOKHO OBLIO Obl OCTAHOBUTHCS Ha
REST.

Bonbline aaHHbIE

Jlo CHX TI0p MBI UMEJIM JIeJI0 ¢ KPOXOTHBIMU HabOpaMu JAaHHBIX, TaK
4TO caMoe BpeMs y3HaTh, Kak Neodj mosezet cebs, Korga 00beM JaHHbIX
BEJIVIK.

HWccnemyem HabOp JaHHBIX 0 KWHO(PHUIbMAX, KOTOPBII MOKHO CKadaTh
¢ caiira Freebase.com. MsI 6yzem paborats ¢ HabopoM «performances, B
KOTOPOM TIOJIS pasje/ienbl 3HakamMu tabyssanun’, Ckadaiite aToT Habop 1
BBITIOJTHUTE TIOKa3aHHbIN HUKE CKPUIIT, KOTOPBIH MMOCIEJ0BATENBHO YNTA-

3 http://docs.neo4j.org/chunked/stable/gremlin-plugin.html
4 http://download.freebase.com/datadumps/latest /browse/film/performance.tsv
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€T CTPOKH U CO34a€T CBA3U MEKAY HOBBIMU NJIN CYIIECTBYIOINMU Y3JIaMU
(coBmajieHust UITYTCS 10 UMEHU B MHJIEKCE).

Wwmelite B BHUY, YTO 9TOT Ha60p AaHHBbIX COAEPKUT OY€Hb MHOI'O NMH-
dopmaiuyu o GrIbMax CaMbIX PasHbIX KaHPOB — OT 0JIOKGACTEPOB 10
HWHOCTPaHHOI'O KMHO U — KaK 6bI 9TO CKa3aTh? — (1)I/UII)MOB JJI5T B3POCJIBIX.
s samycka aToro Ruby-ckpumra Bam 1moHazo0saTCs gem-IaKkeThl J son
U faraday.

neodj/importer.rb

REST_URL = ‘http://localhost:7474/"
HEADER = { ‘Content-Type’ => ‘application/json’ }

$w{rubygems json cgi faraday}.each{|lr| require r}

# HOOKMOYUTHECS K REST-cepBepy Neodj

conn = Faraday.new(:url => REST_URL) do |builder|
builder.adapter :net_http

end

# 3TOT MeTOm MumeT CYWeCTBYOINWI y3el B MHOEKCe MIM CO3maeT HOBHI
def get_or_create_node(conn, index, value)
# nmeM y3ey B MHIEKCE
r = conn.get (“/db/data/index/node/#{index}/name/#{CGI.escape (value)}")
node = (JSON.parse(r.body).first || {})[’self’] if r.status == 200
unless node
# B MHIOEKCe y3eJl He HalOeH, Cco3maeM HOBHI
r = conn.post (“/db/data/node”, JSON.unparse ({“name” => value}), HEADER)

node = (JSON.parse(r.body) |1 {})[‘self’] if [200, 201].include? r.status

# mobaBiisieM HOBHI y3€Jl B UHIEKC

node_data = “{\”uri\” : \"#{node}\”, \"key\” : \"name\”,
\"value\” : \"#{CGI.escape(value)}\"}"

conn.post (“/db/data/index/node/#{index}”, node_data, HEADER)
end
node
end

puts “HauymHaeTcs obpaborka...”

count = 0
File.open(ARGV[0]) .each do |line]
_, _, actor, movie = line.split(“\t")
next 1f actor.empty? || movie.empty?
# cTpomM y37H akTepa ¥ omibMa
actor_node = get_or_create_node(conn, ‘actors’, actor)
movie_node = get_or_create_node(conn, ‘movies’, movie)

# cos3maeM CBSI3b MEXIYy akKTepoM U OUIBMOM
conn.post (“#{actor_node}/relationships”,
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JSON.unparse({ :to => movie_node, :type => ‘ACTED_IN’ }), HEADER)
puts “3arpyxeHo cesazen: #{count}” if (count += 1) % 100 == 0
end

puts “roroso!”

Hanucas ckpunt, 3amycture ero, yka3aB Ha CKauaHHBIN (hailsl per-
formance.tsv.

S ruby importer.rb performance.tsv

Tt 06paboTKH Beero (dafiia JTaHHbBIX MOXKET TTOTPEOOBATHCS HECKOJIb-
KO 4aCOB, HO TIPOIIECC MOKHO B JIIOOOH MOMEHT MIPEPBaTh, OTPAHUYUBIIHCH
HEMOJHBIM CTUCKOM (DUIbMOB 1 akTepoB. Eciin BbI paboTaete ¢ Bepcueit
Ruby 1.9, T0 MOXHO ycKOpUTH 0O6pabOTKY, 3aMEHMB CTPOKY builder.
adapter :net http CTpOKOI?'I builder.adapter :em synchrony, KO-
TOPast CO3/aeT HEOIOKUPYIOIIEe COeUHEHE.

UuTepecHbie anropntmel

3arpysus GoJbIIOH HAGOP MAHHBIX O (GUIbMAX, MbI HA BPEMSI OCTaBUM
REST-untepdeiic u Bepuemcst k Gremlin.

3apaBcTByi, KeBuH BavikoH

HemHoro pasiieueMcs, pean30BaB OJMH U3 CAMbIX U3BECTHBIX aJiTO-
puTMOB Ha Tpadax: mecTh maroB 0 KeBuna baiikona. IToT anroputm
OCHOBAH Ha UTPE, CMBICJI KOTOPOU — He GoJiee 4eM 3a 6 1epexoioB HalTn
Kparyaifliiee pacCcToOSHUE MEXKIY 3araJlaHHbIM akTépoM u KeBuHom baii-
KOHOM 4Yepe3 akTépoB, BMeCTe ¢ KOTOPBIMU OHM cHUMasnch. Hampumep,
Asnex Tunnecc caumasicst B pumbme «Kadras ¢ Tepesoit Paccen, a Ta — B
dunbme «/lukoctb» ¢ KeBunom baiikoHoM.

Jlnst Hauasta otkpoiite Koucosb Gremlin u nopkmountech K rpady.
[lanee cosnaiite mar costars, KoJi KOTOPOro 1puBejieH Huzke. OH TTOX0XK
HA CO3[IaHHbBIN BYepa IIar friendsuggest — UIIET AKTEPOB, CHUMABIIIUXCS
B TeX ke (pUIbMax, 4To akTep B YKa3aHHOM y3Jie (TO eCTh PacIOJIOKEHHBIX
Ha JIPYyrOM KOHIlEe JI0O0TO pebpa, MCXOASIIEr0 U3 Y3J0B (DUIBMOB,
CBS3aHHBIX C HAYAJIBHBIM Y3JIOM aKTEPA).
neo4j/costars.groovy
Gremlin.defineStep( ‘costars’,

[Vertex, Pipel],
{

() .sideEffect{start = it}.outE(’ACTED_IN') .
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inV.inE(‘ACTED_IN’) .outV.filter{
Istart.equals(it)
} .dedup
}

B Neo4j Mbl He «3ampainiiBacM» MHOKECTBO 3HAYECHHUIL, a «06XOIM»>
rpad. Ipesectb 9TOM WAEH B TOM, 4TO OOBIYHO IIEPBBLIM MOCEIEHHBIM
Gyner yse, OumKaliuii K HadagbHOMY (B TEPMHMHAX KOJMYECTBA IIPO-
MEKYTOUHBIX pebep, a He B3BELIEHHOTO paccTostHus ). HauHeM ¢ moucka
HA4YaJbHOTO M KOHEYHOTO y3JIa.

gremlin> bacon = g.V.filter{it.name=='Kevin Bacon’}.next ()
gremlin> elvis = g.V.filter{it.name=='Elvis Presley’}.next ()

Jlajiee MbI UIlleM aKTEPOB, CHUMABIINXCS B OHOM (hUJIbMe C HaYaJIb-
HbBIM, 3aT€M — TeX, KTO CHUMAJICSI B OJTHOM (bUJIbME C KaXK/IbIM U3 HalileH-
HBIX Ha TIPeJIbIIYIIEM IlIare, U T. 1. B KjlaccuueckoM BapuaHTe UTPhI TIOUCK
IPEKPAIIAETCS [TOCJIE ECTH IAr0B, HO MOKHO OTPAHUYUTHCS ¥ YETBIPbMSI
(ecnm He HalizeTe, MOXeTe TOBTOPUTH MONCK, YBEJINYUB YHUCJIO IAroB).
[Tocse geThIpex uTeparnuii ITUKJIa MBI Hali/leM BCeX aKTEPOB, «OTCTOSIITUX
Ha YeThbIpe 11aray. Bocosib3yeMcst paHee CO3/JaHHbIM [IArOM costars.

elvis.costars.loop(l){it.loops < 4}

CHeZ[yeT OCTaBUTb TOJIBKO BEPIINHBI Ha ITyTHU K B3I>,IKOHy, a OCTaJ/IbHbIE
0TOPOCUTb.
elvis.costars.loop (1) {

it.loops < 4
}.filter{it.equals (bacon)}

Yrobsl He monagatek B ysea Kesuna BalikoHa ABajKibl, Mbl JOCPOYHO
MPEPBEM ITUKJI, OKA3aBIINCh B 9TOM y3Jjie. IHbIMU cJIOBaMH, IIUKJT 3aKaH-
YKMBAETCS 1I0CJIe YeThIPeX MTepaluil WU Korga oOHapysKeH y3es bacon.
[Tocie aToro MOKHO BBIBECTU ITyTH, TIO KOTOPBIM MbI MTONANN B Y3el
bacon.
elvis.costars.loop (1) {

it.loops < 4 & !it.object.equals (bacon)
}.filter{it.equals (bacon) }.paths

Tenepb ocTamoOCh TOJBKO B3ATh U3 CIMCKA BO3MOKHBIX ITyTell ePBbIT
DJIeMEHT — 3TO Oy[er Kpar4alliuii IyTb, BbIYMCJIEHHbII paHblIe BCEX
npounx. OtepaTop >> Kak pa3 1 U3BJIEKAeT [EPBBIN 2JIEMEHT U3 CITUCKA.
(elvis.costars.loop (1) {

it.loops < 4 & !it.object.equals (bacon)
}.filter{it.equals (bacon)}.paths >> 1)
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n HaKOHEIL, MbI I1I0JIy4YaeM UM Ka)KlIOﬁ BEPIINHBI U OT(bI/IJII)TPOBI)IBa-
eM IycThie peGpa, 0Ib3ysach KoMaHaoli Groovy grep.
(elvis.costars.loop (1) {

it.loops < 4 & !it.object.equals (bacon)
}.filter{it.equals(bacon) }.paths >> 1) .name.grep{it}
==>Elvis Presley
==>Double Trouble
==>Roddy McDowall
==>The Big Picture
==>Kevin Bacon

Mpl He 3HaH, KTO Takolit Pogan MakaayaJsii, Ho B 3TOM U COCTOUT Kpa-
cota rpacdoBoii 6asel gaHHbIX. HaM 1 He HyKHO GBLIO 9TOTO 3HATh, YTOOBI
MOJIYYUTh MPABUIIBHBIN OTBET. MoskeTe moynpakuaTbes ¢ Groovy, eciamn
XOTHTE BBIBECTH HE IIPOCTO CIIMCOK, a YTO-TO GoJiee M3SAIIHOE, HO CaMU
JIAHHBIE MBI YK€ TTOJTYIUIIH.

CnyuaiiHbiVi 06xop,

Korma tpebGyetcst mpejcTaBuTesibHast BEIOOPKA u3 60sbInoro Habopa
MaHHBIX, YI00HO BOCTIONB30BATHCS «CIIydaliHbiM 06xomoM». CHavama co-
3/1a€M TeHepaTop CIyIalHBIX YnCe.

rand = new Random/()

3aTeM OT(UIBTPOBBIBAEM HEOOXOANMYO JOJII0 TIOJHOTO MHOMKECTBA
nokymeHToB. Ecii, Hanipumep, TpeGyeTcst BEPHYTh TOJIBKO OKOJIO TPETH OT
npumMepHOo 60 ¢hrIbMOB, B KOTOPBIX chirpast KesuH baiikoH, TO MOXKHO oc-
TaBUTD JINIIB Te€, /IJIST KOTOPBIX CIyYaitHOE YHCJI0 OKa3anoch Menbie (0.33.

bacon.outE.filter{rand.nextDouble() <= 0.33}.inV.name

B pesyJibrate HOJKHO HOJYYUThCS NPUOIM3UTENbHO 20 ClydaiiHbIX
Ha3BaHUH (PUIBMOB.

Ecnu B3siTh akTepoB, oTcTOSAMUX Ha ABa 1mara oT Kesuna baiikoHa, To
MOJTYYUTCST OTPOMHBIN CITUCOK (JI7IsT HATIEro Habopa JAHHBIX OH COAEPIKUT
6osee 300 000 mmen).
bacon.outE.inV.inE.outV.loop (4) {

it.loops < 3

} .count ()
==> 316198

A 4To6BI OCTABUTH MPUMEPHO OJIUH TIPOIIEHT U3 HTOTO CITUCKA, 100a-
BuM Guisrp. Ho He 3a6y/1bTe, YTO (DUIIBTP CaM SIBJISIETCS IIATOM, TIO3TOMY
rnapaMmeTp MeTojia Loop CJeayeT yBeJTuunuThb Ha 1.

bacon.outE{
rand.nextDouble() <= 0.01
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}.inV.inE.outV.loop(5) {
it.loops < 3
} .name

Mpsr nosyunimm dsima Byna. MoskHO 03kuz1aTh, 4TO HAIl aJITOPUTM TI0-
HCKa aKTepoB, OM3KuX K BalikoHy, BepHeT ero uepes ziBa Imara. 1 ato
neicTBUTENBHO Tak: dina Byn urpan B pubMe «CroskHOBeHME ¢ Oe3-
nHOI» BMecTe ¢ PoroMm dmmapaom, a ToT urpad B «CISIUX> BMeECTe C
baiikonomM.

LLleHTpUpoOBaHHOCTb

HEHTpI/IpOBaHHOCTbIO Ha3bIBA€TCA Me€pa OTHOCHUTEJIbHON Ba’KHOCTU
yaia B rpade. Harnpumep, eciiv Mbl XOTUM M3MEPUTh Ba)KHOCTH y3Ja B
CETU, UCXO/IA U3 €ro paCCTOAHMA /10 BCEX APYIUX y3JI0B, TO HOTpe6yeTCH
AJITOPUTM BbIYMCJICHUA HEHTPUPOBAHHOCTH.

HO)Ka]nyI, CaMbIM M3BECTHBIM AJITOPUTMOM BbIYMCJIEHUS HEHTPUPO-
BaHHoCTH aABjsgerca Google PageRank, HO ecTh HECKOJBKO BapUAHTOB.
MbI peanusyeM IPOCTOIl BADUAHT UeHMPUPOBSAHHOCIU COBCMEEHH020 6K -
mopa, B KOTOPOM IIPOCTO BBIYUCJIAETCA KOJINIECTBO pe6ep,BXOHHH1HX B
y3eJ1 uan UCXoAAIUX U3 HETo. MbI connocraBuM KaX/IOMY aKTepy 4ucCJIo
CBITPAHHBIX UM POJIEH.

}hMJHeO6XOHHNIaCCOHHaTHBHbﬁiMaCCHB,KOTOpriMOFHa6bISaHOH-
HHTb(byHKHHH groupCount (), U IepeMenHasA count, OTCUUTHhIBaIOIIas
YUCJIO I/ITepaHI/Ifl, ‘{TO6bI OHO He€ IIPEBbIIIAJI0 3a/IaHHOIO ITOpOora.

role_count = [:]; count = 0
g.V.in.groupCount (role_count) .loop(2){ count++ < 1000 }; '

KirrouaMu accoIrMaTuBHOTO MacCHBa role count OYyT BEPIIMHBI, a
3HAUYEHUSIMU — YUCJI0 pebep, MHINAEHTHBIX JaHHO BepinuHe. [yt uH-
TeplIpeTalyy pe3yJibrara MacCuB Jy4llle OTCOPTUPOBATh.

role_count.sort{a,b -> a.value <=> b.value}

IMocrexaumM GyeT akTep, ¢ CaMbIM JJMHHBIM MMOCTYKHBIM CITHCKOM.
B HamreM Habope 3Ta YeCTh IPUHAIJIEKHUT JIETEHIaPHOMY aKTePy 03BYUH-
BaHus Meny Biranky, HabpaBiiemy 424 myHKTa (BCE UX MOYKHO ITPOCMOT-
PeTh, BBINIOJIHUB 3alpoCc g.V.filter{it.name=='"Mel Blanc’}.out.
name).

BHewHue anroputmsl

Hamucath cBoit anroput™, KOHEUHO, MHTEPECHO, HO MO OOBINEH Yac-
TH 9Ta paboTa yxke KeM-To npozeiata. Kapkac Java Universal Network /
Graph (JUNG) npezcraBiisieT co60i KOJIEKIMIO CTAHAAPTHBIX aJITOPUT-
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MOB Ha Tpadax U APYTHX CPEACTB [JIsI MOJEINPOBAHNS U BU3YATU3AIUN
rpacdos. Biaromaps npoekty Gremlin/Blueprint crajso HeCJ0XKHO IO-
JAy4uTh gocTyn K TakuM ajroputMmaM 13 JUNG, kak PageRank, HITS,
Voltage, aqropuT™MbI BBIYHCIECHUS TIEHTPUPOBAHHOCTH, 1 MHCTPYMEHTAM
npeficTaBIeHUs Tpada B BUIE MATPHIIHL.

s ucnonbzosanus JUNG, Heo6xomaumo o6ephyTh rpad Neodj, npe-
ob6pasosas ero B rpad JUNG?. [lus nocryna k rpady JUNG y Hac ecTb aBe
BO3MOKHOCTH: CKauaTh U YCTAHOBUTH Bee jar-¢aiiibl Blueprint u JUNG
B Karasor libs cepsepa Neodj u mepe3amycTuTh cepBep WM CKayaTh yIKe
CKOH(pUTYPUPOBaHHYI0 KOHCOJb Gremlin. MbI pekoMeHyeM BTOPOIi CI1o-
€00, TIOCKOJIBKY 9TO M36aBUT BaC OT HEOOXOIMMOCTH BHIMCKUBATH B CETH
pasnuuHble jar-hanbl.

B mpenmonoskenun, 9To BBl CKavyanum KOHCOb gremlin, ocTaHOBHTE
cepsep neo4dj u zamycrure Gremlin. Bam monazoburcst cosmaTh 00bEKT
Neo4jGraph, mepezaB ero KOHCTPYKTOPY IIyTh K IOAKATAJOry data/
graph YCTAaHOBOYHOTO KaTaJora.

g = new NeodjGraph(’/users/x/neodj-enterprise-1.7/data/graph.db’)

Mp1 6y aem no-nipexknemy o6osnadath rpad Gremlin 6ykBoit g. O6bekT
Neo4jGraph neo6xonumo 06epayTh 06bekToM Graphjung, KOTOpPBI MbI
Ha30BEM j.

j = new Graphdung( g )

Kesur BaiikoH 66l BEIOPAH B KauecTBe «IleHTpa BeesleHHOi» oTuacTu
GJraroapst €ro OTHOCUTEBHOU GJI30CTH K ApyruM aktepam. OH jeiicTBu-
TEJILHO UTPAJT B PUIIbMaX C JPYTUMHU MOMYJISIPHBIME 3Be3amu. Ho Bo0O-
II[e-TO MY BOBCE HEOOSI3ATENFHO OBIJIO UTPATh MHOTO POJIEH CAMOMY, BaK-
HO MPOCTO OBITH CBSI3aHHBIM C TEMH, KTO CBSI3aH CO MHOTUMU JIPYTUM.

Ho Torma Bo3HUKaeT BOMPOC: a HEIL3S JIX HAUTU aKTepa, KOTOPBIH C
TOYKY 3PEHUsI PACCTOSIHUS [I0 JPYTUX aKTepOB ObLT Obl Jyuriie KeBuna
Batixona?

B JUNG umeetcs anroput™ olleHuBaHusA BarycenterScorer, KOTOpbIit
MIPUCBAaNBAET KAKION BEPIINHE OIEHKY, NCXOJIS U3 ee PACCTOSHUS 10 BCeX
octanbHbIX BepmH. Ecm KeBwa BaiikoH — nefcTBUTENBbHO JTydITHil
BBIOOP, TO €ro OIEHKA JOJKHA OBITh HAUMEHBIIEH, TO €CTh OH <«OJIMKe
BCETO» KO BCEM OCTAJIbHBIM aKTEPaM.

Hamr anroputm 13 xapkaca JUNG fosmkeH TPUMEHSThCS TOJMBKO K aK-
Tepam, MO3TOMY CKOHCTPYUPYEM Mpanchopmamop, KOTopsiii 6yner otbpa-
CBIBATh BCE Y3JIbI, KpoMe akTepoB. Kilacc EdgeLabelTransformer nepesia-
€T aJICOPUTMY JIUIIIh Y3JIbI, U3 KOTOPBIX UCXOIAT pebpa Tuiia ACTED IN.

5  http://blueprints.tinkerpop.com
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t = new EdgeLabelTransformer ([‘ACTED_IN’] as Set, false)

3areM HY;KHO UMITOPTUPOBATH CaM aJITOPUTM U CO3/IaTh €T0 9K3eMII-
JISIp, epeiaB KoHeTpykTopy rpad GraphJung u tpancdopmarop.

import edu.uci.ics.jung.algorithms.scoring.BarycenterScorer
barycenter = new BarycenterScorer<Vertex,Edge>( j, t )

Tenepp MoxHO 3arpocuTh y BarycenterScorer olieHKM Bcex y3JIOB.
Haiizem, yemy paBHa onienka Keuna baitkona.
bacon = g.V.filter{it.name=='Kevin Bacon’}.next ()

bacon_score = barycenter.getVertexScore (bacon)
~0.0166

IMosryuus onenky BaiikoHa, Mbl MOKeM 000HTH BCe BEPIIUHBI rpada u
COXPaHUTB Te, /17151 KOTOPBIX OTIEHKA MEHbIIIE.

connected = [:]

[Tpumenenwue anrropurtma BarycenterScorer k kaskmoMy akrepy B 6ase
JAHHBIX MOKET 3aHATb BecbMa JunTesnbHoe BpeMs. [loatomy moctynnm
nHaye — IPUMEHUM ero JIMIIb K aKkTepaM, urpasiiuM ¢ baiikonom B ogHom
ubMe. ITO MOXKET 3aHATH HECKOJIbKO MUHYT, BCE 3aBUCUT OT MOLITHOCTH
o6opymaosanusi. Cam asroput™ BarycenterScorer pabotaer GbICTpO, HO
Be/Ib €10 Ha/l0 IPUMEHUTb KO MHOTUM aKTepaM.

bacon.costars.each{
score = b.getVertexScore(it);
if (score < bacon_score) {
connected[it] = score;
}
}

Bce kuoun, okasasiiuecss B acCOIMAaTMBHOM MacCHUBe connected,
MPEJICTABJISAIOT AKTEPOB C Jiy4lllell olleHKol, ueM y Kesuna baiikona. Ho
XOpOIIIo Gbl YBUAETH KOTO-TO HAM 3HAKOMOTO, TOATOMY BBIBEJIEM BCEX U
BbIGEPEM TOTO, KTO Gosibliie TIoHpaBuTcsa. Ha Bamieil mammnue pesynbrat
MOJKET OTJINYAThCSI, TIOTOMY UTO OTKPBITas JIJist OOTIIEro Nosib3oBaHust Hasza
JIAHHBIX TIOCTOSTHHO MEHSIeTCsI.
connected.collect{k,v -> k.name + “ => “ + v}

==> Donald Sutherland => 0.00925
==> Clint Eastwood => 0.01488

Jonanbn CasepJieHi BOIIE B CIIMCOK C 3aCJIYKUBAIOIIEN yBaXKeHUsI
otterkoit ~0.00925. [ToaTOMY rHIIOTETHYECKH CHITPATD C IPY3bSIMU B UTPY
«IMectp maros 1o JJonanbaa Casepiiet/ias ObLIO ObI IPOIILE, YeM B TPAIH-
nnonnbie «Illects maros o Kesuna baiikonas. Vimes rpad 5, Mbl MOKkeM
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BBITIOTHUTD HaJl HATITMM HabOPOM JAHHBIX JTI000 aJITOPUTM, UMEIOTITAICST
B JUNG, nanpumep PageRank. Kak u B cirydae BarycenterScorer, cHaua-
JIa HY>KHO MMITOPTHPOBATH KJIACC.

import edu.uci.ics.jung.algorithms.scoring.PageRank
pr = new PageRank<Vertex,Edge>( j, t, 0.25d )

[Tonuwiit mepevenp nmeromnuxcs B JUNG aaropuTMoB MOKHO HAWTH
B OHJIAIiHOBOH noKyMenTanuu B popmare Javadoc. ITocrosHno gobasis-
I0TCSl HOBBIE AJITOPUTMBI, TIOATOMY MMEET CMBICI TIOMHTEPECOBATHCH, YTO
JOCTYIIHO, TIpEXK/Ie YeM TTUCaTh CAMOMY.

AdeHb 2: ntorn

Bo BTOpOIi IeHb MBI Y3HAJIHM O HOBBIX CIIOCOGAX B3aMMOJIEHCTBUs ¢ Ha30il
nanubix Neodj, nozuakomusiiuch ¢ ee REST-unrepdeiicom. Mbi Buje-
JI, KaK C TTOMOIIBIO MOAKII0UYaeMoro Moy st Gremlin ucmosHsaTh HaTu-
cannbiii Ha Gremlin Kox Ha cepsepe u noaydars yepes REST-unrepdeiic
pe3yJbraThl. Mbl II09KCIIEPUMEHTHPOBAIN ¢ GOJNBIINM HAGOPOM JaHHBIX
U 3aKOHUYIJIN KPATKUM 0030POM HECKOJIBKUX AJTOPUTMOB JIJIST HCCJIE0-
BaHUSI 9TUX JAHHbIX.

AdeHb 2: pomawiHee 3agaHne

NHdopMaLMOHHBIA NOUCK

1. TloctaBswre 3aknanky Ha gfokymentaiuio 1o Neo4] REST APIL

2. Tocrassre 3aknanky Ha API mpoexra JUNG u peann3oBaHHBIM B
HEM aJITOPUTMAaM.

3. Haiigure npussisky k REST-untepdeiicy st cBoero JoOHMOTo
SI3bIKA TIPOTPAMMHUPOBAHUS.

3apaun

1. TIpeoGpasyiite yacTh moucka nyreid B aaroputrme <«IIlects 1ma-
ros 70 Kesuna baiikoHa» B OT/ZeJbHBIN IIar. 3aTeM HAITUIINATE
Ha Groovy yHuBepcajibHylo GyHKIMIO (Harpumep, def actor
path(g, namel, name2) {..}), KOTOpas MpuHUMaeT rpacd u aBa
MMEHU aKTepPOB 1 CPAaBHUBAET PACCTOSHIS OT HUX 70 baiikoHa.

2. Bwibepure Kakoi-HUOYIb W3 MHOTOYHUCIEHHBIX AJITOPUTMOB B
JUNG u npumenuTe ero K y3iy (Mam K Habopy JaHHBIX, €CJIK TOTO
tpebyer API).

3. VYcraHoBute ApaiiBep 10 CBOEMY BBIOOPY U BOCIIOJIb3YiTECH UM
IS yIIpaBJieHns TpadoM CBOel KOMITAHUH, B KOTOPOM BEPIIHHBI
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MPEJICTABJISIOT JIIOIEH U UX poin, a pebpa — paboure OTHOIIEHUST
(nomumnnsiercst, paboraer BMecte). Eci KoMIaHust O4eHb BEJNKa,
OrpaHUYbTECh PAGOTAIONIMMH PSIIOM TPYIITIAMHE; €CITU OYeHb MAJIa,
nonpoOyiiTe BKIOYKTH elle U KiauneHToB. Halizure B cBoeil opra-
HU3AIUH YeJT0BEeKA C «<HAUIYYIINMU CBSI3SIMU», TO €CTh C HANIMEHb-
UM PACCTOSTHUEM /IO BCEX OCTATBHBIX BEPILIUH.

7.4. feHb 3: pacnpenesieHHOCTb
M BbICOKas AOCTYMNHOCTb

B saksoueHre Mbl PACCMOTPHUM, Kak TPHUCITOcoOuTh Neodj K peleHuro
KPUTHYECKH BasKHBIX 3aad. Mbl yBuanM, uto Neodj MokeT 0becrednTh
HaJle’kKHOe XpaHeHue AaHHbIX ¢ momolbio ACID-coBMecTHUMBIX TpaH-
3aKIUA. 3aTeM MBI YCTAHOBUM U HACTPOWM BBICOKOAOCTYITHBINA KJIacTep
Neo4j, uTo6bl yBEJIUYNUTh AOCTYIMHOCTh NMPH 0OCTYKUBAHUK GOJIBIIOTO
ITOTOKA 3aITPOCOB Ha uTeHue. V1 HaKoHeIl, paCCMOTPUM CTPAaTETUH pe3ePB-
HOTO KOTTMPOBaHUS.

TpaH3akuun

Neo4j — 6aza maHHBIX C IOIAAEPKKON aTOMapHBIX, HEIIPOTHBOPEYUBHIX,
n30MpoBaHHbIX U IoaToBeYHBIX (ACID) Tpansakinii, kak u PostgreSQL.
ITO JleJIaeT ee TPUTOHON /I XPaHEH WS BAsKHBIX TAHHBIX, KOT/Ia OOBIYHO
BeiOupaercs pessunontas CYB/I. Kak u Bcerna, B TpaHsakiusax Neo4j
peasn30BaH MPUHIUTT «BCE WM HIUYET0». JINGO YCIENHO BBIMOTHAIOTCS
BCE OTePaIiy, BXOAAIINE B COCTAB TPAH3AKIINH, TMOO HU OJ[HA U3 HUX.

MexaHusM 06pabOTKK TPaH3aKIIMI HaXOAUTCs He Ha yposHe Gremlin,
a Ha GoJsiee HU3KOM — B npoekte Blueprint, oGepreiBaroriem Neo4j. Kon-
KPETHbIE JIeTATH MOTYT MEHSATBCSI OT BEPCUH K BEPCUU. MBI HCIIOJIb3yeM
sepcuio Gremlin 1.3, ocHoBannyio Ha Blueprint 1.0. Eciu y Bac ycraHoB-
JIeHa JIPYTasi BEPCUsI TOTO WJIM MHOTO MTPOJIYKTA, TO UIIUTE TOAPOOHOCTH B
nokymeHTanuu o Blueprint API.

Kak u B PostgreSQL, npocteie ogHOCTpOUHbIE DYHKIUA aBTOMATH-
YECKH MOTPY’KAIOTCS B HESIBHYIO TPaH3aKIHio. YToOb POAEMOHCTPUPO-
BaTh MHOTOCTPOYHBIE TPAH3AKI[MH, MbI OJKHBI OTKIIOUUTD JJist 00beKTa
rpada pe;xuM aBTOMAaTUYECKUX TPAH3aKIni, 1aB Neo4j 3HaTh, YTO MBI CO-
GupaeMcst 06pabaTbIBATh TPAH3AKIMN BPYUHYIO. /151 U3BMEHEHUSI PEsKIMa
TPaH3aKIWH CJyKUT QyHKIUS setTransactionMode ().

gremlin> g.setTransactionMode (TransactionalGraph.Mode.MANUAL)
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IIJIH HadaJla 1 3aBEPUICHUS TPAH3aKIIMU B rpaq)e IIpeaAHa3Ha4Y€Hbl M€~
TOﬂbIstartTransaction()I{stopTransaction(conclusion).SaBep-
miast TpaH3aKIUIo, HeO6XO,ZII/IMO YKa3aThb, 6I)UIa JIM OHa BBITIOJTHEHA yCIICII-
Ho. Ecnm Het, To Neo4j oTkatuT Bce KOMaH/Ibl, BBHITIOJTHEHHBIE C HAYaJIa
TPpaH3aKI . PeKOMeHlIyeM 3aKJII0YaTb TPaH3aKIUIO B 6JIOK try/ catch,
‘-ITO6I)I BC€ NUCKJIIOYEHUS FraDAaHTUPOBaHHO IIPUBOAWJIN K OTKaATYy.
g.startTransaction ()
try {

// BHIIOJIHUTH HECKOJIBKO oIlepalmil Hal IpadoMm. ..
g.stopTransaction (TransactionalGraph.Conclusion.SUCCESS)
} catch(e) {

g.stopTransaction (TransactionalGraph.Conclusion.FAILURE)
}

Ecit BB TOTOBBI BhI#TH 32 paMku Gremlin u paboTath HampsMyIO ¢
006bekToM Neodj EmbeddedGraphDatabase, TO MOXKETE HCIOJIb30BATH
CUHTAKCUC TPaH3aKINii, onpeeneHnbiii B Java APL. 9To MoskeT oHazio-
OUTBCSI, €CITU BBI ITUIIETE KO HA Java WJIU Ha SI3BIKe, TOCTPOEHHOM Ha 6ase
BUPTYaJbHOI MaIlluHbl Java, Hanpumep JRuby.

r = g.getRawGraph ()

tx = r.beginTx ()

try {
// BBIIOJIHUTH HECKOJIBKO OIlepallnii Hal IpadoMm. ..
tx.success ()

} finally {
tx.finish()

}

ITpu mo60M BapuanTe BbI moJy4daere Bee rapantun ACID. [laxe B ciry-
vae c60s1 CHCTEMBI BCE OTIEPAINY 3aTTich OYIyT OTKaueHbI TIOCTIe Tepe3a-
mycka cepBepa. Eciii pydHoe yrpaBJieHre TpaH3aKIMsIMU He Tpebyercs,
TO JIy4llle OCTaBUTb PEXUM TransactionalGraph.Mode.AUTOMATIC.

BbicOkasi OCTYNHOCTb

PexuM BBICOKOH HOCTYIMHOCTH — 9T0 0TBeT Neodj Ha Bompoc: «Crnocobna
s tpadosas 6asza k MacmtabupoBanuio»? Jla, HO ¢ HEKOTOPHIMU Orpa-
HUYEHUSAMU. 3alliCh HA OJMH TOAYMHEHHBIN cepBep He cpa3dy CUHXPO-
HU3UPYETCS ¢ APYTUMU MMOAYMHEHHBIMU cepBepaMy, TI03TOMY B TeUueHUe
HeGOJIBIIOTO TIPOMEKYTKA BPEMEHH COTJIACOBAHHOCTD (B CMBICTIE Teope-
Mbl CAP) MoxeT oTcyTcTBOBaTh (HO BOCCTAHOBUTCSI B KOHEUHOM CUETE).
Beicokomoctynubiit (HA) knactep ve rapantupyet cBoiicts ACID B mos-
HoM obbeme. T1o atoit npuunte HA-kimactepbl Neo4j paccMaTpuBaioTCs B
OCHOBHOM KaK PellieHue, MPU3BAHHOE TTOBBICUTH KOJMYECTBO 00CTyKIBa-
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€MbIX 3alIPpOCOB Ha YTEHUE. Kakus MOHgO, BXOA1IE B CEPBEP KJIACTEPDI
BI)I6I/IpaIOT TJIaBHBIN y3eJI, Ha KOTOPOM XPAaHUTCS «30JI0Tasd KOIIWA» JaH-
HbIX. Ho B oT/inume ot MOIlgO, Ha IMMO/MMMHEHHbIE CEPBEPDBI MOJKHO ITNCATh.
ITHn oIepanuun 3alincn 6ley'T CUHXPOHU3UPOBAHBI C IVIaBHBIM Y3JI0M, KO-
TOprfI 3aTEM PACIIPOCTPAHUT N3MEHEHUA Ha APYrue IoJAYMHEHHbIE y3JIbI.

HA-knacrep

Jl1st pabGoThI ¢ MEXaHM3MOM BBICOKOM JOCTYIHOCTH B Neo4j MbI JOJIKHBI
cHavasa HacTpouTh Kiaactep. B Neodj ucnosnbsyercss BHENIHssE CIyskba
KOOPAWHAINY KJacTepa Zookeeper — elile OfuH MPEKPACHbIi TIPOEKT, OT-
noukoBasumiics ot Apache Hadoop. 3T1o yHuBepcanbHast ciys6a st
KOOD/IMHAIIMY paclpe/ieJieHHbIX Tpuioxennit. B kmactepe Neo4dj ona
IpUMEHseTCs ST YIPaBJIeHUs KU3HEHHBIM ITUKJIOM. C KaXkIbIM cepBe-
poM Neo4j cBA3aH OTIENbHBIN KOOPAMHATOP, B 33/1a4y KOTOPOTO BXOAUT
yIIpaBJieHUE €T0 MECTOM B KJIacTepe, Kak MoKa3aHo Ha puc. 36.

K cuacrsio, B coctaB Neo4j Enterprise yzxe Bxoaut Zookeeper, a Takske
psa aiinos ayis HacTpoiiku Kiactepa. Mbl coGMpaeMcst 3alyCTUTh TPU
sk3eMmiLIsipa cepsepa Neodj Enterprise sepcun 1.7. Ckavatsh quctpuly-
THUB JIJISI CBOEN OMEPAIIMOHHON CUCTEMBI MOKHO € caiita (TOJIbKO BhIOepH-
Te NpaBUJIbHOE u3zanue)’. 3areM pacrakyiiTe apXuB U cO37alTe elle JBe
KOIMUM KaTasora. Mbl BKIIOUKJIN B cOCTaB UX uMeH nudpsl 1, 2, 3 u Tak
Gy/eM B aTbHENIIEM Ha HUX CChIJIAThCS.
tar fx neod4j-enterprise-1.7-unix.tar
mv neodj-enterprise-1.7 neodj-enterprise-1.7-1
cp -R neodj-enterprise-1.7-1 neodj-enterprise-1.7-2
cp -R neodj-enterprise-1.7-1 neodj-enterprise-1.7-3

Terneps y HAC €CTh TPU UAEHTUIHBIX KOTUU Ga3bl JAHHBIX,

OO6BIYHO cIlelyeT YCTAHOBUTH BCETO OIHY KOITHIO HAa KaXKIbIil cepBep
U HACTPOUTD KJIACTEP TaK, YTOOBI BCe CepBePHI 3HAIN APYT o apyre. Ho
IIOCKOJIBKY MBI 3aIlyCKaeM BCe CePBEphI Ha OJHOI MalliHe, TO PasHeCIn
UX 110 pa3HbIM KaTajioraM U Ha3HAYMJIN UM Pa3HbI€ ITOPTHI.

JL71s1 co3maHms KIacTepa Hy»KHO BBITIOHUTD IIATD IIAar0B, HAYAB C KOH-
GbuTypupoBaHis KOOPAMHATOPOB KiaacTepa Zookeeper u 3aKOHYNB KOH-
urypupoBannem camux cepsepos Neodj.

1. IIpucBouUTb KAXKIOMY KOODJIMHATOPY YHUKAJIBHBIN UIeHTU(hUKA-
TOP.

2. CxoH(UIypupoBaTh KasKIblii KOOPAMHATOP, TAK YTOOBI OH MOT 00-
MIATHCS C APYTUMH KOOD/ITHATOPAMHU U CO CBOMM cepBepoM Neodj.

6 http://neodj.org/download/
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3. 3alycTUTb BCe TPU cepBepa-KOOpAnHATOpA.

4. CxoHpurypupoBath Kaxabiii cepep Neo4j 17t paGoThl B pesKiMe
BBICOKOI IOCTYTHOCTH, HA3HAYKMTh MM YHUKAJIbHBIE TOPTHI 1 CO06-
MTUTH O HAJTMYUU KOOPAUHATOPOB.

5. 3amycTutb Bce Tpu cepBepa Neodj.

KoopauHaTop 1

\|

Neo4j 1
(rnaBHbIN)

(NoOgYMHEHHbIN) (MogYMHEHHBIN)

Puc. 36. Knactep n3 tpex cepsepoB Neo4j n nx koopgmHaTopos

Zookeeper OTCJIEKIBAET CePBEPBI M0 YHUKATBHOMY B ITpe/iesiaX Kiac-
Tepa MAECHTU(DUKATOPY. ITO YUCIIO — IMHCTBEHHOE, UTO XPAHUTCS B (haii-
Je data/coordinator/myid. [lyst cepBepa 1 ocTaBuM moipasyMeBaeMoe
10 YMOJIYaHUIO 3HaYeHue 1, 17 cepBepa 2 3aaiuM upeHTudukarop 2, a
JU1st cepBepa 3 — ugentugukartop 3.

echo “2” > neodj-enterprise-1.7-2/data/coordinator/myid
echo “3” > neodj-enterprise-1.7-3/data/coordinator/myid

Heobxomnmo Taxske 3afiaTh HEKOTOPbIe BHYTPEHHUE JUIS KJacTepa
KOMMYHUKAIIMOHHBIE TIAPAMETPHI. Y KasKI0TO CepBepa I0JKeH OBITh CBOIT
(ails conf/coord.cfg. Ilo ymMoIyaHuio B iepeMeHHYIO server .1 3alu-
CHIBAETCST UMsI cepBepa localhost W HOMEpa BYX MOPTOB: [I7isT BHIOOpPA
KBOpyMa (2888) 1 JJIst BBIOOpa IJIABHOTO y3J1a (3888).
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MocTpoeHue knacrepa

KBopymom Zookeeper HasbiBaeTCst TPYIIIa BXOASIINX B KJIacTep cep-
BEPOB U TIOPTOB, YEPE3 KOTOPbIE OHU B3aUMO/IENICTBYIOT (HE ITyTaTh C KBO-
pymoM B Riak, rime satum tepMunomM 0603HadaeTCA MUHUMAIbHOE GOJIb-
IIINHCTBO, H€O6XOJII/IMOG JJIA O6eCHe‘{eHI/IH COI“]IaCOBaHHOCTI/I). HOpT JJIA
Bb160pa TJIaBHOTO y3Jia MCIOJIb3YyETCA, KOrZla TJIAaBHBIN y3eJ BbIXOJUT 13
CTPOsA, — OH HYJKEH JIA TOTO, I{TO6I)I OCTaBIINECA CEPBEPDI MOTJIN BbI6paTb
HOBBII IJIaBHBIA y3es. MBI OCTaBUM IIEPEMEHHYIO server .1 6e3 u3Mexne-
HUA N I[O6aBI/IM IIepeEMEHHbIEC server. 2 U server. 3, YKa3aB ciaeaymonime
0 TTOPSIZIKY HoMepa opToB. Daiisibl coord. cfg B Kartajorax cepsepos 1,
2u3 AOJIZKHBI CO/IEPKaTh O/THU U T€ K€ CTPOKH.
server.l=localhost:2888:3888

server.2=localhost:2889:3889
server.3=localhost:2890:3890

Hakownerr, MBI IOJKHBI ONIPEAETUTD TIOPT, Yepe3 KOTOPHBIH MOXKHO O/
Koyatbes K cepsepy Neodj. ITo ymomyaHuio BEIOUpaeTcs: clientPort
2181, TakuM MBI ero u octaBuM 17151 cepsepa 1. [lns1 cepBepa 2 3amaanm
clientPort=2182,a /s cepBepad — clientPort=2183. Ecim kakue-To
U3 5TUX TIOPTOB HA Balllell MAIIUHe YKe 3aHSIThI, MOJKeTe BHIOPATH JT0GbIE
APYTHe, HO MBI jlasiee GyIeM MPeoaraTh, 4TO MOPTHI 33aHbl TMEHHO
TaK.

KoopavHaTopsbl

Jlns 3anycka koopamHatopa Zookeeper Mbl BOCIONB3YyeMCS CKPHUII-
TOM, JII00E3HO IIPeJOCTaBJeHHbIM paspaboTuynkamMu Neodj. Boimosnure
CJIEIYIONTYIO KOMAH/Y B KasKA0M U3 TPEX KATaJIOTOB CEPBEPOB:

bin/neod4j-coordinator start
Starting Neo4j Coordinator...WARNING: not changing user
process [36542]... waiting for coordinator to be ready. OK.

KoopauHaropsl Teneps paboTaiot, Ho Neodj — ele HeT.

3anyckaem Neodj

Jlajee MbI JOJKHBI CKOHMUTYpUPOBaTh cepBep Neodj st paGoThl B
PeKuMe BBICOKOI MOCTYITHOCTH ¥ TIOAKJIIOUUTh €r0 K CEPBepPY-KOOPIu-
Hatopy. OTkpoiite ¢aiin conf/neosdj-server.properties u 100aBbTe
CJIEYIONIYIO CTPOKY (ZJIsT KAXKIOTO CEePBEPA):

org.neo4j.server.database.mode=HA

Tem camMbIM MBI TOBOPUM, 4TO cepBep Neo4j 1oskeH paboTaTh B PEKU-
Me BBICOKOI JIOCTYITHOCTH; 10 CHX TIOp MBI pabotanu B peskime SINGLE.
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3aoHo YK MaBaiite HazHAYMM MOPTHI BeO-cepBepaM. OOBIYHO TIO/pasy-
MEBAaEMBIN 110 YMOJIYAHUIO TTOPT 7474 BIIOJIHE TOJIUTCS, HO KOJIb CKOPO
MBI 3aIlyCKaeM TPU 9K3eMILIIpa Neo4j Ha OJIHON MallliHe, TO Ha/lo UX pas-
BECTH 10 IopraM Ipotokosnos http/https. Cepsepy 1 HasHaYMM IIOPTHI
7471/7481, cepBepy 2 — 7472/7482, a cepsepy 3 — 7473 /7483.

org.neo4j.server.webserver.port=7471
org.neodj.server.webserver.https.port=7481

Haxomnerr, coeanM Kaxkibiit ak3eMIisp Neo4j ¢ COOTBETCTBYIOIIUM
emy KoopauHaTOpoM. OTKPBIB (aiiyl conf/neo4j.properties IS cep-
Bepa 1, BbI 0OHAPY/KHUTE HECKOJIBKO 3aKOMMEHTUPOBAHHBIX CTPOK, HAYM-
HAIOIUXCS CJIOBOM ha. DTO TTapaMeTPhbl PesKUMa BBICOKOU JIOCTYITHOCTH:
HOMep MalllHbI I]AHHOTO cepBepa B KJ1acTepe, CIIMCOK cepBepoB Zookeeper
U [IOPT, 110 KOTOPOMY CEPBEPBI Neo4j MOIyT 00LIaThest MKy cOO0. JIst
cepsepa 1 mobaBbre B (haiii neodj .properties TaKue HACTPONKH:
ha.server_id=1
ha.coordinators=localhost:2181,localhost:2182,localhost:2183

ha.server=localhost:6001
ha.pull_interval=1

HacTpoiiku aByx APYTUX CepBEpPOB AHATOTUYHBI C OJAHUM OTJUYU-
eM: 171 cepBepa 2 ha.server id=2, a 17151 cepBepa 3 ha.server id=3.
Kpome Toro, 3HaueHnus ha.server TOXKe JTOJKHBI Pa3TUdaThCs (Mbl BbI-
Opanu pust cepsepa 2 mopt 6002, a 1ig cepsepa 3 — nopt 6003). Ee pas
OTMETUM, YTO IIPU 3aILyCKE CEPBEPOB HA Pa3HbIX MAIINHAX MEHATH HOMEPa
opToB Heobsg3aTeabHo. Takum o6pasomM, daiin s cepsepa 2 (1 aHaJIO-
TUYHO JIJIsI cepBepa 3) I0JKeH BBITJISIIETh TaK:
ha.server_id=2
ha.coordinators=localhost:2181,localhost:2182,localhost:2183

ha.server=localhost:6002
ha.pull_interval=1

Mur 3agamm pull interval paBHBIM 1, 3TO O3HAYaeT, YTO KaK/BIH
MOYMHEHHBII cepBep M0JKEH MTPOBEPITh Halmurie 0OHOBIECHH Ha TJIaB-
HOM OJIMH a3 B ceKyHy. Boobiiie ToBopsI, 3a1aBaTh TaKOe MaJIeHbKOE 3Ha-
YeHHe He CTOUT, HO Mbl XOTHM BH/ETh OOGHOBJICHUE JAHHBIX B MIPUMeEpPe
Cpa3y TocJe UX BCTaBKH.

Croudurypuposas cepBepbl Neo4j s BRICOKOZOCTYITHOTO KJIacTepa,
MBI MOJKEM WX 3aITyCTHTh. 3alycKaiiTe KaX/Abli cepBep Neodj M3 ero
COGCTBEHHOTO YCTAHOBOUHOTO KATAJIOTa.

bin/neodj start
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Yro6bI CIIEUTH 32 COOBIIEHUSMHE CEPBEPA, BHITIOJHUTE KOMaHY tail,
yKa3aB ero ¢aii )KypHaJa.

tail -f data/log/console.log

Ka)KI[beI CEPBEP MPUCOEANHACTCA K HaSHAUECHHOMY €My KOOPJNHATO-
py.

NMpoBepka cOCTOSAHUSA KJ1acTepa

Koopannarop, 3anyIiieHHbIi IepBbIM, — BEepOSITHO, cepBep 1 — cTano-
BUTCS TJIaBHBIM cepBepoM. UToObI yOEAUTHCS B 9TOM, OTKPOUTE afMU-
HUCTPATUBHBI BeG-wHTEP(hENC MPUCOETUHEHHOTO 9K3eMILIsipa Neo4j
(mb1 HazHaumu cepBepy 1 mopt 7471). Ienkuute 1m0 cebiike Server Info
(CBezienus o cepBepe) B BepXHEH YacTW CTPAHUIIBI, & 3aTEM IO CCBLIKE
High Availability (Bsicokast mocTymHOCT) B 60KOBOM MEHIO.

Caoiicta B crincke High Availability comepskar utdopmariuio o Kirac-
Tepe. Ecsii 1aHHBIN cepBep SIBJISIETCS TJIAaBHBIM, COOTBETCTBYIOIIIEE CBOKC-
TBO OyzeT paBHO true. B mpoTHBHOM ciyuae MOXKHO OIPEIETUTh, KAaKOW
cepBep BBIOpaH TJIaBHBIM, B3MUIsIHYB Ha crucok InstancesInCluster, tie
TIePEYNCIIeHBI BCe TTO/IKIIOUECHHBIE CePBEePHI ¢ YKa3aHHeM HeHTH(DUKATO-
pa MaIlWHbI, TPU3HAKA TJIABHOTO cepBepa U APYToil MHMOPMAIIUH.

MpoBepka pe3ynbLTaToB penavukauum

3aIrycTuB KJIAcTep, Mbl MOKEM ITPOBEPHUTD, TPABUIIHHO JIU PEILJTUIUPY -
10TCs1 cepBepbl. Eciiu Bee OMAET 110 TIaHy, TO Jifobast onepaliyst 3alicy Ha
HOAYMHEHHBIN cepBep J0JKHA OBITh PEIIMIIMPOBAaHA Ha [JIABHBIIA, a OTTY-
Jla Ha BCe OCTaJIbHble MOAYMHEHHbIe cepBepbl. OTKPHIB BeG-KOHCOJIM JIJIsT
KaQK/IOTO U3 TPEX CEPBEPOB, MbI CMOKEM BOCITOJIB30BATHCSI BCTPOEHHOU B
aZIMUHUCTpaTUBHBIIA uHTepdeiic koncoabio Gremlin. O6parure BHUMA-

Hue, 4To 06bekT rpada Gremlin Tenepp obeprhiBaer o6bekT Highly Avai
lableGraphDatabase.

g = neodjgraph[HighlyAvailableGraphDatabase [/../neodj-ent-1.7-2/data/graph.db]]

Yro6bl IPOTECTUPOBATH HALIKM CEPBEPBI, Mbl 100aBUM B HOBbII rpad
HECKOJIbKO Y3JI0B, CO/epKallluX Ha3BaHWA 3HAMEHUTBIX ITapa/[0KCOB. Ha
KOHCOJIM OJHOTO M3 IMOJAYNHEHHDbIX CEPBEPOB 3allUIINUTE B KOpHeBOfI yaea
ImapaZioKkc 3eHoHA.
gremlin> root = g.v(0)

gremlin> root.paradox = “Zeno’s”
gremlin> root.save

7 http://localhost:7471/webadmin/# /info/org.neo4j/High%20Availability /
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TeHepb HepeﬁﬂHTe Ha KOHCOJIb I'/TaBHOTO CEPBEPa N BbIBEJIUTE 3HAYC-
HHE TTapa/IOKCa B BEPIINHE.
gremlin> g.V.paradox
==> Zeno's

IlepeiianTe Ha KOHCOIb APYIOro MOAYMHEHHOTO cepBepa U 100aBbTe
ImapaZioKkc Paccerna. BbIBe}IH CITMCOK, MbI 06Hapy>1<1/1M, YTO Ha BTOPOM IO~
YMHEHHOM CEPBEpPE CYIIECTBYIOT 00a y3JIa, XOTS HAIIPSIMYIO MbI Z100aBIsI-
JIN TOJIbKO OZVH.
gremlin> g.addVertex([“paradox” : “Russell’s”])
gremlin> g.V.paradox

==> Zeno'’s
==> Russell’s

Ecmu wa Kxaxkoii-To MOAYMHEHHBIN cepBep M3MEHEHUS elle He pac-
MPOCTPaHIINCh, BepHUTech Ha crpanuily Server Info, High Availabil-
ity. O6pature BHUMaHIe HA 3HAUEHUS WICHTU(HUKATOPOB lastCommit-
tedTransactionId JAJIsI BceX cepBepoB. Eciii oHM COBIAIAIOT, 3HAUUT,
JTAaHHBIE COTJIACOBAHbLL. YeM MeHbINEe YUCJI0, TEM cTapee BepCHs TAHHBIX
Ha cepBepe.

BbiOOpbI rMaBHOIro cepBepa

Ecsin ocTaHOBWUTDH TJIaBHBIM cepBep W OOGHOBHUTH HMH(MOPMAINIO Ha
OJTHOM M3 OCTaBIINXCsI, TO OGHAPY/KUTCS, YTO BHIOPAH HOBBIN TJIaBHBIN
cepBep. Ecau cuosa 3aIllyCTUTh CEPBEP, TO OH BEPHETCA B KJaCTeEp, HO
OCTaHeTCA ITOAYNHEHHbIM (ZIO TEX I1op, IMMOKa HOBLHL/,I FJIaBHbeI cepBep pa-
6oraer).

BJIaFOI[apH MEXaHU3My BBICOKOI'?’I AOCTYITHOCTH CUJIBHO HAIrpy’K€HHbIE
CHUCTEMBI PEIVIMIIUPYIOT JaHHBIC Ha HECKOJIBKO CEPBEPOB 1 3a CYET ITOTO
pa3aesiAoT Harpy3Ky. B xoneunowm cuere JaHHBbIC Ha BCEX CEepBEpax KJjac-
TEepa 6yZIyT COrJIaCoOBaHbl, HO €CTb HECKOJIbKO IIPMEMOB, IMO3BOJIAIOIINX
YMEHBIINTDb BEPOATHOCTH YTECHUSA yCTapeBH_H/IX JAaHHBIX B Ka)KlIbIﬁ MO-
MEHT BPpEMEHHU, HAIIpDUMEDP, CBA3bIBaAHME C€aHCa C OJHUM CEPBEPOM. EC]H/I
HCIIOJIb30BAaTh IMOAXOAAIIEe I/IHCprMeHTbI, 3apaHee BCé CIIJTaHUPOBATh N
NIpaBUJIbHO HACTPOUTH, TO MOKHO CO3/1aTh rpa(bOBon 633y JTaHHbIX, KO-
TOpasd COAECPKUT MUJIJIMAPAbl BEPIINH 1 pe6ep n 1IpU 9TOM O6C]Iy>KI/IBaeT
CTOJIBKO 3aIIpOCOB, CKOJIBKO BaM HeO6XOlII/IMO. ZIO6aBbT€ Clo/la peryJsiap-
HOE pe3epBHOE KOMMMPOBaHKE — M BOT BaM PEIENT J0OPOTHOM TPOU3BOACT-
BEHHOﬁ CUCTEMBI.
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Pe3epBHOe konupoBaHue

PesepBHOE KOITUPOBaHUE — HEOTHEMJIEMAsT COCTaBHAST YaCTh JIDOOH TIPo-
(heccnoHANBHON TIPOIEAYPhI 9KCILTyaTaliuy 0a3bl JaHHBIX., XOTS PEIv-
KaI[li0 MOXKHO B HEKOTOPOM CMBbICJIE CYUTATh PA3HOBUIHOCTHIO PE3EpP-
BHOTO KOITMPOBAHUS, €KEIHEBHOE CHSTHE KOMUU C XPAaHEHWEM ee BHE
MOMETEHNS BBIYUCTUTENBHOTO EHTPA HACTOSITENHHO PEKOMEH/TYETCST Ha
cIy4yai aBapuitHOTO BOCCTAHOBJIEHUS. TPyIHO IJIaHMPOBATh TIOKap B cep-
BEPHON WJTM 3eMJIETPSICEHIE, KOTOPOE Pa3pyIIAT 3/[aHue 10 OCHOBAHUSL.
Nsnanne Neodj Enterprise BKJIO4aeT MPOCTYIO MPOTPaAMMYy PE3ePBHOTO
KOTIMPOBAHUS T10]] HazBaHUeM neo4j-backup.

IIpu skcrmyararum HA-kmactepa caMblili TPaBUIIBHBIN MOAXO — 3a-
MyCcKaTh KOMaH/y MOJHOTO PE3ePBHOTO KOMUPOBAHUS, KOTOPast CKOITUPY-
et 6a3y JaHHBIX C KJIacTepa B CHaGKEeHHbBII BPEMEHHOI MeTKO# (haila Ha
CMOHTHUPOBAaHHOM JICKe. B pe3sepBHOM Katasore OyAeT co3iaHa TOJHO-
cThi0 paboTocrocobHast Komust. Eciii BOSHUKHET HEOOXOIUMOCTh B BOC-
CTAHOBJIEHUH, JTOCTATOYHO OYIET 3aMEHUTDH KAaTajlor JaHHBIX Ha KasKI0M
cepBepe PE3ePBHBIM KaTaJIOTOM — U MOKHO TIPOIOJIKATh PabOTYy.

Haunnats Bcerma HYKHO ¢ MTOJHOTO pe3epBHOrO Komuposanust. Cie-
nytoniasg Komanaa konupyetr HA-kmactep B Karajor, UMs KOTOPOTO 3a-
KaHYUBAETCS CETOMHSITHEN AaTOH (ee BO3BpaIaeT KOMaH/a date, MMEI0-
asCcst B II060M BapraHTe *nix).

bin/neodj-backup -full -from ha://localhost:2181,localhost:2182,\
localhost:2183 -to /mnt/backups/neodj-"date +%Y.%m.%d" .db

Ecau cepsep 3amyiiien He B peskKUMe BBICOKOH OCTYITHOCTH, IIPOCTO
n3menute cxeMy ha B URI Ha single. [locne cHsITHS TOTHON KOTMH BbI
MOJKeTe Jajbllle BBINOJHATh WHKPEMEHTHOE pe3epBHOE KOIIMPOBaHUE,
COXPaHsI TOJbKO U3MEHEHUs, IPOU30LIe/IIe C MOMEHTA CO3/[aH1s 110C-
nentet komuu. Eca TpeGyeTcst BHITTOTHUTD MTOJTHOE KOTMTHPOBAHUE HA Ofi-
HOM cepBepe B TI0JIHOUb, & 3aTeM MHKPEMEHTHO KOTTMPOBATh N3MEHEHUS
KasK/Ible [[Ba Yaca, TO I0JI0IIeT, HallpuMep, Takas KOMaH/Aa:

bin/neodj-backup -incremental -from single://localhost \
-to /mnt/backups/neodj-"date +%Y.%m.%d" .db

OpHako uMeiiTe B BULY, 4TO MHKPEMEHTHOE KopoBanue 6yaet pabo-
TaTb, TOJIBKO €CJIM B YKa3aHHOM KaTaJlore yKe ecTb IoJsiHasg Konus. Iloato-
My ITOKa3aHHas BbIllle KOMaH/a 0JKHA 3aIlyCKaThCA B TOT e JIeHb, KOT/ia
ObLTa CHSITA TIOJTHAS PEe3ePBHAS KOTIHSI.



--.I Mnaea 7. Neo4)

Adenb 3: ntorn

CeromHsInHuH eHb MBI TIOCBATUIN U3YYEHNIO MEXaHU3MOB 00€CTIETeH ST
coxpa"HOCTH JaHHBIX B Neo4j: ACID-coBMecTHMBIM TPaH3aKIMSAM, BbI-
COKOI IOCTYITHOCTH U Pe3€PBHOMY KOIIMPOBAHMUIO.

BakHO OTMeTHTB, UTO BCe PACCMOTPEHHBIE CETOIHS WHCTPYMEHTBHI
BKJIFOYEHBI TOJTBKO B n3zanue Neo4j Enterprise, ncmosb3oBanue KOTOPOro
perJlaMeHTUpYeTCsT cXeMo BoitHoro JsniieHsupoBaanss — GPL/AGPL.
Ecau BBl He XO0THTE pacKpBIBATH MCXOAHBIN KO/ CBOETO MPUJIOKEHMUS, TO
TOJDKHBI Tepeiitn Ha msganne Community mam noxyants ctatyc OEM
ot kommanuu Neo Technology, paspabarsiBaiotieit Neo4;j. [lyist momydemst
6osiee moapoOHO MH(MOpPMALIUU 0OpaTuTech K KoMaH e Neo4j.

Adenb 3: nomawHee 3agaHne

NHdopMaLMOHHBIA NOUCK

1. Haiinure pyKoBOACTBO 10 JUIeH3UPOBAHWIO Neo4].

2. Ortsetbre Ha Bolpoc: «KakoBo MakcuMaibHOE YKCJIO TOIEPKU-
BaeMbIx y370B?» (Ilonckaska: 3arnsinure B paszes «Borpockl u
OTBETBI» Ha CaiiTe TOKYMEHTAIIUM. )

3apaun

1. Permmmmpytite Neo4] Ha Tpu husnueckunx cepsepa.

2. Hacrpoiite 6ajaHCUPOBUIMK Harpysku Ha 0ase KaKOro-HHOYIb
Beb-cepBepa, HanpuMep Apache mam Nginx, U MOAKIOYMTECH K
kiaacrepy uepes REST-untepdeiic. BoinonHure Kakoi-HUOYIb
ckpuit Ha g3bike Gremlin.

7.5. Pe3iome

Neo4j — nydinas peanusaius rpadoBoii 6asbl JaHHBIX (LOBOJIBHO PEAKUI
KJIACC) C OTKPBITBIM MCXOIHBIM KOJOM. B TpacoBbIx Gazax JaHHBIX yIIOp
JIeJIAeTCs Ha CBSI3SIX MEXKIY JAaHHBIMU, a He Ha OOITHOCTH 3HaYeHuil. Mo-
NIeTUpoBaTh JJaHHbIE B Br/e TpachoB pocTo. HyskHO umTh co3/1aTh Y376l 1
CBSI3U MEXK/y HUMU U TIPU JKeJIAHUU aCCOITMUPOBATH C HUMU TIapbl KJTIOU-
3HaueHMe. 3ampPOChl CBOASTCS K OMMUCAHUIO 006X0/a rpada, OTIpaBssich
13 HAYJILHOTO Y3J1a.
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CunbHele ctopoHs! Neodj

Neo4j — opuH u3 nydnmx 00pazunkoB rpadoBbix 6a3 JaHHBIX C OTKPHI-
TBIM MCXOHBIM KOZ0M. Takue 6as3bl MPeKPaCHO MOAXOIAT JJIsT XPaHEHUST
HECTPYKTYPHUPOBAHHBIX JAHHBIX — WHOT/IA daKe JIydIle, 4€M JOKYMEHT-
Hble Xpanuinina. Maso Toro 4to B Neo4j HeT HU TUIOB, HU CXEMBI, OHa
elle ¥ He HAKJIA/IbIBAET HUKAKUX OTPAaHUYEHUN Ha B3aUMOCBSI3U MEXITY
JMAHHBIMU. JTO <«CBAJKa» B XOPOIIEM CMBICHIE CJIOBa. Tekylias Bepcus
Neo4j nmomgaepsknBaetr 34,4 MUJIHAPAA Y3JI0B M CTOJBKO e CBsizell — 60-
Jiee YeM JIOCTATOYHO JI7ist 60JIbIIMHCTBA 33124 (B oiHOM rpade Neodj Mox-
HO ObLTO0 ObI XpaHUTD OoJiee 42 y3710B st Kaskaoro u3 800 MUJIHOHOB
noJb3osareseil Facebook).

B nuctpubytus Neodj BXOAAT HHCTPYMEHTBI I YCKOPEHUSI TIOMCKA
(Lucene) u npocrtbie B UCIIOJIb30BaHUU (XOTs, ObITh MOKET, HE BIIOJIHE
IIPUBBIYHBIE) SI3BIKOBBIE pacipenust, B vactHoct Gremlin u REST-uH-
tepdeiic. Ho Neo4j He TOJIBKO TIPOCTa B UCIIOJNB30BaHUH, HO U paboTa-
et ObIcTpo. B oTyiume OT onepanuii CoeIUHEHNUs B PEJSAIUOHHBIX Gasax
JMaHHBIX UK oneparuii map-reduce B gipyrux 6asax, 06xoj1 rpacda Tpedyer
MOCTOSTHHOTO BpeMeHU. CBsi3aHHbBIE JaHHbIE HAXOMAATCS BCETO B OJHOM
nrare — He HY>KHO IIPOU3BOIUTH MACCUBHOE COEIMHEHNE C TTOCIEYIONIei
dbussTpanueil pe3ysbraToB, Kak B OOJIBIIMHCTBE PACCMOTPEHHBIX BBIIIIE
CYB/. Kakum 661 GosibiiiiM HE ObLT rpad, mepexos u3 ysiaa A B yzen B
TpeGyeT BCETro OHOTO IIara, eI MEKIY ITUMU y3/TaMHi UMEETCSI CBSI3b.
Haxkomer, B usganne Enterprise BKIfOUeHBI CPEAICTBA [IJIST CO3/IAHMS BBICO-
KOJIOCTYTTHBIX CAWTOB ¢ GOJIBIINM KOJIMIECTBOM 3alIPOCOB HA UTEHUE — ITy-
TeM co3mannst HA-kmacrepa Neo4j.

Cna6sie cropoHbi Neo4dj

Neo4j He JynineHa HepocTaTKoB. Pebpa B Neo4j He MOIyT BXOIWUTh B TY
JKe BepINUHY, 13 KOoTopoil ncxoaar®, Ham Takike Kaercs, 4TO BbIOpaH-
Hasi TEPMUHOJIOTHS (Y3€/ BMECTO 8ePULUHbL U C8513b BMECTO pebpa) TOJIbKO
3aTpyAHseT B3auMornonnMmanue. HA-kmactep NMpeKpacHO CIIpaBisieTcs
C perKaIueil, HO PETIUIIMPOBATH PA3PEIIEHO TOJBKO Tpad MEJTUKOM.
HeBo3mo:xHO cermeHTHpOBaTh Tpad, YTO HajaraeT orpaHuYeHre Ha €To
pasmep (XoTst OyeM YeCTHbI — OrpaHUYeHHe B AECATKH MUJUIMAPIOB He
0cobeHHO 0OpeMeHuTeIbHO ). HakoHel, ecJiu Bbl MIETe MPOAYKT € OTKPbI-
TBIM MCXOJIHBIM KOJIOM W JIMIIEH3UEH, TIOAXOSIIEH JIJIST KOPIIOPATUBHOTO
ncnombzoBanust (Hanpumep, MIT), To Neo4j, moskamnyii, He fuisg Bac. M3na-
Hre Community (BKJIIO4ao1ee BCE, 4eM MBI IT0JIb30BAINCh B TIEPBBIE BA

8 Taxue pebpa B Teopuu rpadoB HazbIBAIOTCsI ETIsIMU. [Ipum. nepes.
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nHsT) mocTaBisiercs o sunersun GPL, HO ecaim BaM HY:KHBI CpPE/ICTBa,
BXOJIAIINE TOJbKO B u3nanue Enterprise (BBICOKOJOCTYITHBIN KiacTep 1
pe3epBHOE KOMTUPOBAHUE), IJIsT TOCTPOEHUS TPOU3BOJICTBEHHON CUCTEMBI,
TO, BEPOSITHO, 32 JIMIIEH3UIO TPUIETCS 3aILJIaTUTh.

Neo4j n reopema CAP

Jlist Tex, KTo cOOMPAETCs CTPOUTH PACTIPEAETECHHYIO CHCTEMY, CTPATETHUS
Neo4j momkna O6bITh ICHA U3 PPasbl «<BBICOKOAOCTYITHbII KIacTeps. Neo4j
obJaiaeT CBOMCTBAMU JIOCTYITHOCTH U YCTOMYMBOCTH K ITOTEPE CBSI3HOCTU
(to ecth orHocuTcst kK kaaccy AP). Kakabiit mogunHeHHbIi cepBEP BO3-
BpalllaeT TOJBKO Te JaHHbIE, KOTOPBIMM PacIioyiaraeT B IaHHBIII MOMEHT,
M OHU B TeyeHHe HEKOTOPOTO Mepuojila BPEMEHU MOTYT OTJIMYATBCS OT
XPaHAIMXCS B TJIABHOM y3Jie. 3a/IepPsKKY OOHOBJIEHUS MOKHO COKPATHTH,
YMEHBIIIUB WHTEPBAJ MEXIY OIpocaMHu Ha TOAYMHEHHOM cepBepe, HO
TEXHUYECKU CUCTEMA BCE PABHO 0GECTIEUNBAET TOJIBKO COTJIACOBAHHOCTh
B koHeuHoM cuete. [Toatomy HA-kmacrep Neo4j pekoMeHiyeTcs UCrosb-
30BaTh TOJHKO B IPUIIOKEHUSAX, OPUEHTUPOBAHHBIX MO GOJIBITEl YacTH Ha
YTEeHHE.

MNMepen paccraBaHnem

ITpocrota Neo4dj MoskeT 00eCKypasKUTh, €CJIA BbI HE TIPUBBIKJIU MOJIEH-
poBaTh sanuble B Bujie rpadon. Hecmorps va morabiii API ¢ oTKpBITHIM
HMCXOJIHBIM KOJIOM U TOJIbI IIPOMBINILJIEHHOM aKcTyaranuy, y atoit CYB/],
BCE €Ille OTHOCUTENHHO MAJIO MOJIb3oBaTesell. Mbl 0OBSICHSIEM 9TO TOJIb-
KO HEJ0CTAaTOYHON MH(POPMUPOBAHHOCTHIO, TIOTOMY YTO TpadoBbie Gasbl
NAHHBIX €CTECTBEHHO OTPAXKAIOT MPOIECC UHTEPIIPETAIINY JAHHBIX 4€JI0-
BEeKOM. MBI TIpeJICTaBJIIEM CEMbH B BUJIE IEPEBBEB, APYy3€li — B BUIE Tpa-
(hoB; MaJIO KTO pacCcMaTPUBAET CBSI3U MEKJLY JIIOJbMH KaK CAMOOTHOCUMBIE
TUTIBI JAaHHBIX. J[JIsT HEKOTOPBIX KJIACCOB 33/1a4, HATIPUMEDP COITMATBHBIX
cereii, Bbi6op Neo4j HanpainuBaercs cam coboil. Ho 1 B He cTOJIb 04eBujI-
HBIX CJIyYasix UMeeT CMBICT TPUCMOTPeThes K 910l CY B/l moBHUMaTe b-
Hee — ee MOIIb ¥ TIPOCTOTA MCI0JIb30BaHNs, BO3MOKHO, YAANBAIT Bac.



TJNABA 8.
Redis

Redis MoHO cpaBHUTH cO cMa3Koil. Yalie Bcero oH HpUMeEHSIeTCs st
CMa3bIBaHUS JBUKYIIUXCS JleTajell, 4ToObl YMEHBIIUTh TPEHHE W I10-
BBICUTH OBIIYI0 CKOPocTh paboThl. Kakue 651 MEXaHU3MBI HU KCIIOJIB30-
BAJIMCh B cucTeMe, UX (YHKIMOHUPOBAHUE MOXKHO YJIYYIIUTb, KallHYB
HeMHOTrO MacJa. VIHoraa Ajist penieHust mpo6baeMbl JOCTATOYHO MPOCTO
pasyMHOro rncnojb3oBanus Redis.

Redis (REmote DIctionary Service — ynanennas caysx06a caoBapeii) —
npocroe B paboTe XpaHWJIKIIE KII0Yel U 3HAUEHU T ¢ PA3BUTHIM HAG0POM
komanz. [lepsast Bepcust cuctemsr Boiuia B 2009 roxy. VI B 6picTpoaeiic-
TBUU Y HETO MPAKTUYECKU HET COTIEPHUKOB. UTeHUe MPOU3BOAUTCS ObIC-
TPO, a 3aMUChH elile ObICTPee — HA HEKOTOPBIX STATOHHBIX TECTAX MPOJE-
moucTpuposano 10 100 000 onepanuii SET B cekyumay. Cosmarenp Redis
Canpsatope Candumuimno (Salvatore Sanfilippo) HasbiBaeT cBOM IIPOEKT
«CEPBEPOM CTPYKTYP JAHHBIX», YTOOBI MOAYEPKHYTh 3aJI05KEHHbBIE B HETO
BO3MOKHOCTH PabOTHI CO CJIOKHBIMU THIIAMU JAHHBIX U JIPYyTrUe 0cobeH-
HocTu. V3yueHnem aToro cBepXOBICTPOTO «He MPOCTO XPAHMJIUIINA KJIHO-
4ell ¥ 3HaYeHUil» MbI M 3aBepLUIMM 0030p CoBpeMeHHOro Janamadra 6a3
JAHHBIX.

8.1. Xpanunnuwie cepBepa
CTPYKTYP AaHHbIX

Touno oraectn Redis k Kakoii-HuOyb KaTeropuu A0BOJIbHO TPyAHO. Ha
caMoM 6a30BOM YPOBHE 3TO, KOHEUHO, XPaHUJIMIIE KIIOUei M 3HaYeHuii,
HO TaKOH yIPOLIEHHbI SIPJIBIK HECKOIBKO yHI3uTe eH. Redis mogaepxu-
BaeT CJIOKHbIE CTPYKTYPbI JAHHBIX, XOTS U HE JI0 TAKOW CTeleH!, Kak J0-
KyMEHTO-OpHEeHTUPOBaHHbIe 6a3bl faHHbIX. OHA TOIEPKUBAET 3ATTPOCH,
BO3BpalIAIoNIe MHOKECTBA, HO HE TAKOM YPOBHE JIeTaJIbHOCTH, KaK peJisi-
nuonnbsie CYB/I, u 6e3 moanepsku TUios. U, pasymeercs, ona 6vicmpast,
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XOTS U1 TOCTHIKEHUS 9TOM 1esd IIPUHOCUT JIOJITOBEYHOCTD JJAHHBIX B
JKepTBY ObICTPOIENCTBHIO.

ITomumo cepBepa cTPYKTYp AaHHBIX, Redis aBisiercs emte u 6Ja0Ku-
pylolLeii oyepebio (MM CTEKOM), a TaKKe CUCTEMOM Iy OIMKaII-110]-
nucky. B Hell MOXHO HACTpauWBaTh MOJUTUKUA CPOKA XpaHEHUs, yPOBHU
JIOJITOBEYHOCTHU U HapaMeTpbl perinkanuu. Bee a1o genaer Redis ckopee
KOMIIJIEKTOM WHCTPYMEHTAJIBHBIX CPEICTB, B KOTOPBIN BXOJIST MOJIE3HBIE
AJITOPUTMBI PaGOTBI CO CTPYKTYPAMU JIAHHBIX ¥ TIPOIIECCHI, HEsKeIH 6a30ii
JAHHBIX KaKOT0-TO OIIPEIEJEHHOTO JKaHPa.

OOMMPHBII CIICOK KIMEHTCKUX OnbanoTtek a1 Redis mossoser uc-
I0JIb30BaTh e BO MHOTUX sI3bIKaX IIporpaMmupoBanus. Pabora ¢ Heii He
TOJIBKO TIPOCTA, HO U IOCTaBJIsAeT yaoBoabcTBrEe. Ecm API ntst mporpam-
MHCTa — TO e, 4TO yA06CTBO paboThl [JIsI oJib3oBaTe s, To Redis caemnyer
HoMecTUTh B My3eii coBpeMeHHOro uckyccrsa psgom ¢ Mac Cube.

B niepsbie aBa [Hs Mbl OyeM u3ydarb GyHkimu Redis, mpuHsITHIE B HEll
COTJIAIIIEHNS U BO3MOKHOCTY HAcTPoiiku. Hauas, Kak 0OBIYHO, C TPOCTHIX
omneparnuit CRUD, mMbI ObICTPO TI€peiiieM K orepanusiM Hajl 60Jiee CI0K-
HBIMU CTPYKTYPaMHU JIAHHBIX: CITIUCKaMHU, XeITaMU, MHOKECTBAMH 1 OTCOP-
TUPOBAHHBIMU MHOKECTBaMHU. MBI HayYUMCsI CO3/IaBaTh TPAH3AKIIMU U
MaHUILYJIMPOBATh XapaKTepUCTUKAMU, OIPe/eISIONIMMY CPOK XPaHeH!s
naHHbIX. MbI BocnosbayeMcst Redis 171 cospanust IpocToii ouepenu co-
00IeHnit 1 uccielyeM BCTPOEHHBIH MeXaHU3M MyOJMKAIMH-TIOTIUCKHY.
3aTeM MbI 06PATUMCST K BOIIPOCY O HACTPOIKE ¥ MTapaMeTpax PerInKaI[ii
Redis u mocMoTpuM, KaK OAAEPIKATD HOAXOAAIIAN IS IPUIOKEHK Oa-
JIAHC MESK/LY I0JITOBEYHOCTBIO JAHHBIX 1 OBICTPOAEHCTBHEM.

Ba3bl ganHbIX YacTO MCHOJB3YIOTCS B COYETAHUU — U 9TA TEHEHIINUS
Habupaer cuiry. Mbl octaBuan Redis Hanmocsenok, 4ToObl MoKas3aTh €ro
IpUMeHeHre UMEHHO B TaKOM KadecTBe. Ha TpeTuii /leHb MbI TIOCTPOUM
CHCTEMY, KOTOpasi CTaHeT KyJbMUHAIMEH 5TOH KHWUrM; B HEH OyayT 3a-
neiicrBoBatbl Redis, CouchDB, Neo4] u Postgres, a 1eMeHTHPYIOUIM
pactBopoM mociryskut Nodejs.

8.2. AeHb 1: onepaunun CRUD
M TUMbI OaHHbIX

ITockonbKy KoMaHAHbI MHTepdeic craButcs paspaborunkamu Redis Bo
IJIABY YIJIa — ¥ JIIOGUM BCEMU TI0JIb30BATENSIMU, — TO TIEPBBI IEHb MBI MTOT-
paTyM Ha M3ydyeHue MHOruX 13 124 nocrymHbix KoMmana. Ocolblil uHTEpeC
TIPEJICTABJISIOT U3O0IIPEHHbBIE TUITBI JAHHBIX U CIIOCOOBI UX OTIPOCA, JAAIEKO
BBIXO/ISIIIME 32 PAMKH TIPIMUTHBHOTO <IIOJIYYUTh 3HAUEHUE KIII0Ua».
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Mpucrtynas k pabore

Redis mojzep:KuBaioT HEKOTOPbIE MEHEKEPhl IIAKETOB, B YACTHOCTHU
Homebrew ans Mac, H0 u cobpaTb €ro M3 MCXOAHOIO KOAA TOXKE
HerpyzaHO!. Ml OyzeM pabotaTh ¢ Bepcueil 2.4. YCTaHOBUB ee, 3aIlyCTUTE
cepBep KOMaHIOU

S redis-server

ITo ymomuaHuto oH pabGoTaer He B (DOHOBOM PEKUME, HO 9TO MOXKHO
UCIIPaBUTh, 100ABUB B KOHEI KOMAH/IbI 3HaK & WJIM [IPOCTO OTKPHIB €Ille
OJIUH TEPMUHAJ. 3aTeM 3aMyCTUTe KOMAHAHYIO YTUJINTY, KOTOpasi aBToO-
MaTUYECKH MOJKIIOUUTCS K TOAPA3yMEBAEMOMY TI0 YMOJIYAHUIO MOPTY
6379. YcraHOBUB cOeIMHEHNE, TIOPOOYITE IPO3BOHUTD CEPBEP.
$ redis-cli

redis 127.0.0.1:6379> PING
PONG

IIpn HEBO3MOKHOCTH TIOAKIIOUUTLCS GYAET BBIAAHO coobineHue 00
omubke. B orBer Ha KoMaHy help Gyjer BbIBe/leHa MHCTPYKIIUS 1O pa-
6oTe co BCTPOEHHOI cripaBKoil. Beenute help, 3atem mpobed, a 3aTeM Ha-
YHUTE BBOJWTH KaKylO-HUOYIb KoMaHay. Ecaiu BBl He 3HaeTe HU OJHOMN
koManzbl Redis, mpocto HaskumaiiTe kaasuiry Tab — Oyzger Hukandecku
nepebupaThest CIIUCOK KOMAH/T.
redis 127.0.0.1:6379> help
Type: “help @<group>” to get a list of commands in <group>
“help <command>"” for help on <command>
“help <tab>”" to get a list of possible help topics
“quit” to exit

CeropHst MbI BocmiosibayeMcst Redis j1st mocTpoeHust cepBepHOit yacTu
cucreMbl cokpaiennss URL-aapecos — no tumy tinyurl.com mim bit.ly.
Cokparuress URL — ato cayxba, koTopast npuHuMaeT aauHHb URL
W COIMOCTABJISET eMy KOPOTKWi apec B COOCTBEHHOM JOMEHE, Hallpu-
Mep, http://www.myveryververylongdomain.com/ somelongpath.
php MOXKeT OBITb COKpallleH [0 http://bit.1ly/VLD. IIpu mepexome mo
koporkomy URL cucrema nepeaapecyer Ha ucxonubiii URL, usbaBiiss
MOJIb30BaTE/ IS OT HEOOXOAUMOCTH HabUpaTh B TEKCTOBBIX COOOIIEHMSIX
JUIMHHBIE CTPOKH. 3a0/IHO BJIAJENIEI CIYKOBI MTOJyYaeT HEKOTOPYIO CTa-
TUCTUKY, B YACTHOCTH O TIOCETAEMOCTH.

B Redis cymiecTByer onepaiust SET, KOTOPast COMOCTABJISIET KOPOTKHiA
KJII0Y, HallpuMep 7wks, JJIMHHOMY 3HauY€HUIO, HAIlpUMeEp http://www.
sevenweeks.org. JTa olepalus TPUHUMAET POBHO JIBa TapaMeTpa:

1 http://redis.io
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KJII0O4Y 1 3Ha4YceHUe. ,Z[]IH ToJrygeHust 3Ha4Y€HUA 110 KJII0UY HYKHO BbBIITOJI-
HHUTDH oniepaluio GET.

redis 127.0.0.1:6379> SET 7wks http://www.sevenweeks.org/

OK

redis 127.0.0.1:6379> GET 7wks
“http://www.sevenweeks.org/”

[lng ymenbiienus TpaduKa MOKHO BOCIIOJIb30BAThCSI Oleparei
MSET, KOTOPasi COMOCTABJISIET CPa3y HECKOJIBKO KJIOUell 1 3Hauenuil. Tak,
ciemyiomas KoMaH/a comnocrasisier sHaueHnio Google.com kiod gog, a
3HaueHuio Yahoo.com — ko4 yah.

redis 127.0.0.1:6379> MSET gog http://www.google.com yah http://www.yahoo.com
OK

M Hao60pOT, MGET MOJIyYaeT Ha BXOJI€ HECKOJIBKO KITIOUEH M BO3BPAII[AeT
yHOpH[[O‘IeHHbeI CITMCOK COOTBETCTBYIOIINUX UM 3Ha‘1€HHI>i.
redis 127.0.0.1:6379> MGET gog yah

1) "http://www.google.com/"”
2) "http://www.yahoo.com/”

Xota Redis XPaHUT CTPOKU, OHA PACIIO3HAECT U IEJIbIC YMCJia 1 JaKe
YMEET BBIIIOJIHATD C HUMUN HEKOTOPBIE ITPOCTBIC OIIE€PaIln. ECJII/I MBI XO-
TUM CJEANTDH 3a TEM, CKOJIbKO KOPOTKHUX KJI049en XPaHUTCA B HaAIlIEM Ha-
60pe JAAaHHBIX, TO MOKEM CO3/LaTb CIETUNK 1 YBEJININBATD €I'0 Ha €AVNHNUILY
KOMaH/0 INCR.
redis 127.0.0.1:6379> SET count 2
OK
redis 127.0.0.1:6379> INCR count
(integer) 3
redis 127.0.0.1:6379> GET count
" 3 "

XoTa GET BO3BpalllaeT count B BUJ€ CTPOKHU, INCR ITIOHUMAECT, YTO 3TO
1eJsioe YynucJjao n HpI/I6aB]IHeT K HEMY CAMHUILY. [TonbrTka NMHKPEMEHTUPO-
BaTb 4YTO-TO, KPOME 11€JI0TO, 3aKOHYUTCA I1JIOXO.
redis 127.0.0.1:6379> SET bad_count “a”

OK

redis 127.0.0.1:6379> INCR bad_count
(error) ERR value is not an integer or out of range

Ecnu 3Hauenne HEBO3MOXKHO MHTEPIPETUPOBATH KaK I1€JI0€ YHCJIO,
Redis cripaBeyBo pyraercst. MoxxHO Takke prOaBisith (INCRBY) UJIH
BBIYUTATH (DECR, DECRBY) JII060€ 11eJI0€ 3HAYEHHE.
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TpaH3akuumn

MplI yiKe BCTPEUYaIUCh C TPAH3aKIUAMU B ApYTuX Oazax nanHbix (Postgres
u Neo4j), u komanza Redis MULTT, OTKpBIBAOIIAs aTOMAPHBIA OIOK KO-
MaH/I, IpeJIHa3HaveHa JJIs1 TOH Ke 1eTi. Ecin 3aKITIounTh, CKaskeM, orie-
paruu SET ¥ INCR B OJIMH OJIOK, TO JIUOO OHU 00€ BBITIOJIHATCS YCIIEITHO,
JII/I6O HE€ BBIIIOJIHUTCA HU OJHA. YactuyHoro pe3yabraTa Mbl HUKOT/la HE
YBUIUM.

BoinostHuM mpeobpasoBanue B Kitou eine ogaoro URL u yBesuenne
CYETYMKA B PAMKax OHOM TpaH3aKIWW. TpaH3aKIisg HAYMHAETCS KOMaH-
JIOH MULTI U 3aBepIaeTcsa KOMaHI0 EXEC.
redis 127.0.0.1:6379> MULTT
OK
redis 127.0.0.1:6379> SET prag http://pragprog.com
QUEUED
redis 127.0.0.1:6379> INCR count
QUEUED
redis 127.0.0.1:6379> EXEC
1) OK
2) (integer) 2

[Ipu wmcmop30BaHUM MULTI KOMAH[IbI HE BBIMOJHSIOTCI B MOMEHT
BBOJIa (KaK B TpaH3aKIUsAX Postgres), a cTaBsTca B ouepesib M 3aTeM BbI-
MTOJTHSIOTCS TTIOCJIEI0BATETHHO.

CymectByer u anasor komMauasl SQL ROLLBACK — TpepBaTh TpaH-
3aKIIMIO MTO3BOJISIET KOMaHIa DISCARD, KOTOPasl OUUIIAET OYEPEb TPAH-
sakiuuu. Ho B orTimume oT ROLLBACK, OHa He OTKAaThiBaeT 6asy JaHHBIX
B MIPeKHEE COCTOSTHUE; TPAH3aKI[KA BOOOIIE He HAUMHAET BBIIOJIHSATHCS.
b deKT TOT Ke caMblif, XOTS MEXaHU3MbI COBEPITIEHHO pa3JIndHble (OTKAT
TPaH3aKIIMK U OTMEHA OTIEPATIVH ).

CocTtaBHble Turbl 4aHHbIX

[lo cux mop MbI BUIEJTH IOBOJIBHO ITPOCTOE MoBeienne. CoxpaHeHue CTpo-
KU ¥ [IeJIOTO YMCJIa B KAUuecTBe 3HAYEHUIT KITIoUeil — a’ke B paMKaX TPaH-
3aKI[UH — 9TO, KOHEYHO, 3AMEUYaTEIBHO, HO B GOJIBITHHCTBE 33/1a4 TIPOTPAM-
MUPOBAHVSI U XPAHEHUSI IAHHBIX TPUXOUTCSA MMETh JIEJIO € Topa3io GoJee
pPa3HOOOPa3HBIMY THITAMHU JAHHBIX. BCTpOEHHbIE MEXaHU3MbI XPaHEHUS
CITUCKOB, XeIed, MHOKECTB ¥ OTCOPTUPOBAHHBIX MHOMKECTB OOBACHSIOT
nonysipaocth Redis, ¥, MO3HAKOMUBIIKCH € OTEPAIUAMHI HaJl ITHUMU
TUTIAMHU, Bbl, HABEPHOE, COTJIACUTECH, UTO MOITYJISIPHOCTD 3aCIYKEHA.

B 3THX KOJUIEKITUSAX MOKHO XPAHUTh OTPOMHOE KOJTIYECTBO 3HAYEHITI
(1o 2732, nnm cBwIle 4 MAJIJIUAPOB 37IeMeHTOB). bosiee yeM sjocTaTouHO
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JUIST TOTO, YTOOBI TIOMECTHUTH Bee ydeTHbIe 3anucu Ha Facebook B crimcox
TIOJI OJTHUM KJTFOUOM.

Xorst HekoTOpble KoMaHibl Redis BBITJSIAT 3arajlouHO, BCE OHU YCT-
poeHbI 1o 061eMy 06pasity. KoMaH bl Ha/l MHOKECTBAMHU HAYMHAIOTCS C
GYKBBI S, HAJl XEIIaMHU — ¢ GYKBBI H, HaJT OTCOPTUPOBAHHBIMU MHOKECTBA-
M — ¢ 6YKBBI 7. KoMaHbl Hajl CricKaMu 0OBIYHO HAYMHAIOTCS € GYKBBI L
(or left — neBbrit) wn R (0T right — 1paBklil) — B 3aBUCUMOCTHU OT TOTO, C
KaKOH CTOPOHBI CITUCKA [TPUMEHSIETCS orepalus (Hanpumep, LPUSH).

Xewu

Xetu urpatot B Redis posib 06bEKTOB-KOHTEHHEPOB, CIIOCOOHBIX Xpa-
HUTD TPOU3BOJIBHOE YNCJIIO TIap KJI0U-3HaYeHue. Bocmoabdyemes xereM
IS yueTa MoJib30BaTeseld, 3aperncTpUpOBaBIINXCst B Halleil cayx6e co-
kparnienus URL-anpecos.

Xeri XOpOIIU TEM, YTO TO3BOJSIOT U30€KATh COXPAHEHUS JTAHHDBIX
¢ KJII0YaM¥, UMEIONMMHU UCKyccTBeHHble ipedukcsl. (Ob6paruTe BHUMA-
HUE, YTO BHYTPHU KJII0YA NCTIOJIB3YETCS 3HAK ABOCTOUYHS. JTO IOTTYCTUMBIN
CHMBOJI, KOTOPBIN YaCTO TIPUMEHSIETCS JIJIST IOTUIECKOTO pa3OueHust KJTto-
ya Ha cerMeHTHl. Ho 3T0 He GoJiee ueM coralieHue, He nMeroriee B Redis
riyGOKOTo CMBICIA.)

redis 127.0.0.1:6379> MSET user:eric:name “Eric Redmond” user:eric:password s3cret
OK
redis 127.0.0.1:6379> MGET user:eric:name user:eric:password
1) “Eric Redmond”
2) "s3cret”
BwmecTo oTmenbHBIX KItoUel MbI MOXKEM CO3/IaTh Xell, B KOTOPOM 6y-

LyT XPaHUTBHCA Iapbl KII0Y-3HAYEHUE.
redis 127.0.0.1:6379> HMSET user:eric name “Eric Redmond” password s3cret
OK

qTO6bI IIOJIYYUThb BCE€ 3HAYECHUA N3 X€llla, HYKHO 3HAaTbhb JIMIIb OJAWH
KJIIO4.

redis 127.0.0.1:6379> HVALS user:eric
1) “Eric Redmond”
2) "s3cret”

MoskHo Takxe ITOJIYYNUTDb BCE KJIIOYM U3 X€Ella.

redis 127.0.0.1:6379> HKEYS user:eric
1) “name”
2) "password”

Nn 3aIlIPOCUTDH TOJIBKO OJTHO 3HaY€HUE, ITepe/laB CHavYajla KJII0Y Redis,
a 3aTeM KJIIo4 BHyTpI/I Xenia. B IIpuMepe HUKE MbI I1osry9a€M TOJIbKO Iia-
POJIb.
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redis 127.0.0.1:6379> HGET user:eric password
“s3cret”

B omsnune ot gokyMeHTHBIX Xpanuyung tuima Mongo win CouchDB,
xemu B Redis He MOryT OBbITh BJIOJKEHHBIMH (PAaBHO KakK M BCe MPOYMe
COCTaBHbBIE TUTIBI JIAHHBIX, B YACTHOCTH CIMCKHN ). VIHBIMU CcJTOBaMU, B XeTlie
MOKHO XPaHUTD TOJIBKO CTPOKU.

CyliecTByIOT Takxe KOMaH/AbI ISl yAajeHuss u3 xemia (HDEL),
YBeJWYEeHUs TeJIOTO 3HAYeHUs Ha 33J[aHHYyI0 BeJndnHy (HINCRBY) U
MOJIyYeH st 00IIEro Yncia 31eMEeHTOB B Xele (HLEN).

Cnucok

CHmCcoK COIEPKUT YIOPSAXOYEHHBINH HAOOP 3HAYEHWIT U MOXKET BBICTY-
[aTh KaK B POJIM ouepein (MIEePBBIM TIPHIIIES, TIEPBBIM 00CTYsKeH ), TAK U B
pouu creka (MOCJAeHUM IPUIIE, TIEPBhIM 00cysken ). Toep:KuBaoTcs
Takke 6oJiee CJIOKHBIE ONEPaIiy, HAPUMED, BCTABKA B CEPEIMHY CIIUC-
Ka, OTpaHMyYeHre pa3Mepa CIIMCKa U IepeMellleHne 3HaYeHUN U3 OJJHOTO
CIIUCKA B JIPYTOil.

IMTockospky Hata cayskb6a cokpamenrst URL Terepb yMeeT yduThiBaTh
M0JIb30BATEEl, TO oUeMy OBl He TIPEIOCTABUTh UM BO3MOXKHOCTh Xpa-
HUTD «CIIMCKH MOXKeJaHU», To ecTb criucku URL-azpecos, koTopblie oHI
xoresu Ol moceTuth. Hasuaunm cnucky kopotkux URL caiiTos, Kyaa Mbl
XOTes i OBl 3aTJIAHYTh, KJIIOU USERNAME :wishlist U OyeM MOMeIaTh
3HaueHUs B KOHEI CIIMCcKa (CIIpaBa).

redis 127.0.0.1:6379> RPUSH eric:wishlist 7wks gog prag
(integer) 3

Kak v B 60JIbIIMHCTBE KOMaH/| BCTaBKK B KoJLIeKIio, Redis Bo3Bpa-
[IaeT YMCJIO BCTaBJIEHHBIX 3HayeHuil. VHaye TOBOPs, Pa3 Mbl BCTABUJIM
TPH 3HAYEHUS, TO [I0JydYaeM B OTBET 4ncjo 3. B 1060ii MOMEHT MOKHO
y3HaTh JJIMHY CIIUCKA C IOMOLIbIO KOMaH/bl LLEN.

Komania LRANGE II03BOJISIET HOJYYHTD JIIOOYIO YacTh CIIMCKA, 3a/1aB
[EPBYIO ¥ IIOCJIEAHION0 MTO3UIMI0. B omepaiusax co cliucKkaMu CUUTaeTcs,
YTO 1epBbIii a1eMedT uMmeeT nngekc 0. OrpuiaresbHas O3ULM O3HAYA-
€T, YTO OTCYET HYKHO BECTHU € KOHI[A CIIMCKA.

redis 127.0.0.1:6379> LRANGE eric:wishlist 0 -1

1) "Twks”
2) llgogll
3) Ilpragll

Komanza LREM yansieT u3 CIMCKA ¢ 3aJaHHBIM KJIIOYOM yKa3aHHBIE
sHavenus. Eii Takxke He0OXOIMMO MEPEAATh YKCJI0, COOOIIAIOLIEE, CKOJIb-
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KO 9JIEMEHTOB C YKa3aHHbIM 3HAY€HUEM YA aJIATh. Ecnu atot IapaMeTp pa-
BEH 0, TO YAQJIAIOTCA BCE MOAXOAANINE 3HAUYCHUA:

redis 127.0.0.1:6379> LREM eric:wishlist 0 gog

Ecou cuerunx Gobiie 0, To GyzeT yaaneHo He 60Jiee 33JaHHOTO YHCIa
COBITQ/IEHNH, a ecay MeHbIe (, TO TPOCMOTp CIHMCKA HAYHETCST ¢ KOHIIA
(c TpaBoOi1 CTOPOHBI).

Yr00bl yAAIUTh ¥ BEPHYTH 3HAYEHUST B TOM MOPSIZIKE, B KOTOPOM OHU
nobapisiinch (Kak B odepein), HY)KHO M3BJEKAaTh WX C JIEBOIO KOHIA
crmcka (TOJIOBHI).

redis 127.0.0.1:6379> LPOP eric:wishlist
“Twks”

Yr00bl UCIIOIB30BATh CIIUCOK KaK CTEK, HYsKHO H00aBJSATh 3HAUEHMUSI
KOMaH/I0ll RPUSH, a M3BJeKaTh KOMaHAOW RPOP. Bce aTu omeparuu BbI-
TIOJHSATIOTCS 32 TIOCTOSTHHOE BPEMSI.

IloBenenus o4epeau MOXKHO ZOOUTHCA TakxKe KOMOUHAIMEH KOMAH]
LPUSH 1 RPOP, a IOBeJleHNs CTeKa — KoMOuHauuel LPUSH 1 LPOP.

ITycTh Tpebyercs yaannuTh 3HAYEHUST M3 CIMCKA MMOKEJAHUN U Tepe-
MECTUTb UX B CIIMCOK HOCELIEHHBIX cailToB. UTOObI BHIIOJHUTD IIEpeMe-
[IeHHe aTOMAPHO, Mbl MOYKEM 3aKJIOUNTh KOMaHAbl pop u push B 60k
MULTI. Ha gsbike Ruby a1Tu maru MoskHO ObLI0 ObI 3a11CaTh, KaK IIOKa3a-
HO HyKe (KOMaHAHAs 000JI0UKa 371€Ch He HOA0MAET, TaK Kak HaM HeoOX0-
MO COXPAaHUTDb U3BJICUEHHOE 3HAUEHNE, TOITOMY MBI BOCTIOJIb30BAIHICH
gem-TakeToM redis-rb):

redis.multi do

site = redis.rpop(‘eric:wishlist”’)
redis.lpush(‘eric:visited’, site)
end

Ho Redis mpefocrasiisier Takske KOMaHIy, KOTOPast MO3BOJISIET 32 OIHY
OTEpaIio YAAIUTh (POpP) 3HAYCHYE U3 KOHIA OIHOTO CIUCKA W JOGABUTH
(push) B Hauwaso apyroro. OHa HasbIBaeTcs RPOPLPUSH (pop ciipaBa, push
cJieBa).

redis 127.0.0.1:6379> RPOPLPUSH eric:wishlist eric:visited
"prag”

Ecjiit Terepb MpoOCMOTPETD CITUCOK MOKETAHUN, TO 0OHAPYIKUTCSI, UTO
pJIeMEeHTa prag 60JIbIle HET; OH Telleph HAXOAUTCS B CIIMCKe visited. ITO
MOJIe3HBIN MEXaHU3M [IJISI CO3JIaHUs ouepesiell KOMaH/I.

Eci BBl TOMIIETE B JOKyMeHTalmu 110 Redis KoMaHIbl RPOPRPUSH,
LPOPLPUSH 1 LPOPRPUSH, TO C YAUBJIEHUEM O6Hapy}KI/IT6, YTO UX HET.
RPOPLPUSH — €IWHCTBEHHBI BapUAHT, TOITOMY CTPOUTE CIUCKU COOT-
BETCTBEHHO.
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Bbrnokupyrowmne crimckun

Nrax, wamnra cay:xb6a cokpamiernust URL ycnemniHo craproBajiia U MOXKHO
MOAYMaTh O M00aBJIEHUN B Hee KaKUX-HUOY/Ab COMMANBHBIX (DYHKIHNA —
HalpUMep, CUCTEeMY KOMMEHTUPOBaHUS B PeaJbHOM BpeMeHH, I/ie 110JIb-
30BaTeN MOTJIH GBI OCTABJISITH CBOM 3AMEYAHUS O TIOCENEHHBIX CaliTax.

Hanumem mpoctyio cucreMy obMeHa COOOLIEHUSIME, B KOTOPOii He-
CKOJIbKO KJIMEHTOB MOTYT JI06aBJISATH KOMMEHTAPHH, & OJIUH KJIMEHT (aHa-
JIUTUK) U3BJEKAET COOOIIEH U3 ouepen. Mbr xotenu 6bl, 4TOOLI aHa-
JINTUK OKUJIaJl II0SBJIEHUS HOBbIX KOMMEHTapueB U U3BJIeKall UX 110 Mepe
nocrymienust. Redis mperaraer miist perireHst mo100HbIX 3214 HECKOJIb-
KO BJIOKUPYIOIINX KOMAH]I.

OrtkpoiiTe elle 0AMH TEPMUHAJ U 3aIIyCTUTE B HEM KJIUEHT redis-cli.
ITOT HK3eMIUISIp GyAeT HAMM aHATUTUKOM. KoManma, KoTopast oskumaet
MOCTYIIEHUsI 3HAYEHsI, Ha3blBaeTcst BRPOP. Eil HeoOX0AUMO TiepesiaTh
KJIIOY CIIMCKA, U3 KOTOPOTO U3BJIEKATh 3HAYeHUe, U TaliMayT B CEKyH/AX;
HUKe MBI 33/1a/I1 IIATh MUHYT.

redis 127.0.0.1:6379> BRPOP comments 300
TeHepb HepemeTe Ha IE€PBYIO KOHCOJIb U IIOMECTUTE COO6I.II€HI/I€ B
CIIMCOK comments.
redis 127.0.0.1:6379> LPUSH comments “Prag is great! I buy all my books there.”
BepHyBH_II/ICb Ha KOHCOJIb aHaJINTHUKA, BbI YBUJIUTE, YTO KOMaH/la BEP-

HyﬂaﬂBeCTpOKHIKﬂmqIIHBBHEHGHHOGBHaquHe.KpOMeTOFO,HaKOHCO-
JIN TI€YaTa€TCA BpeEMA, ITIPOBEAECHHOE B OKN/IaHUN.

1) “comments”
2) “Prag 1is great! I buy all my books there.”
(50.228)

CymiecTByer Takke OJIOKHUPYIOIIAs BEepPCHsl OIEpaluud pop cJeBa
(BLPOP) M KOMOMHHDPOBAaHHOI omepanuu <pop crpasa, push ciesa»
(BRPOPLPUSH).

MHoxecTBO

Har cokparuresib URL nocrenenno ogpopMisercst, Ho XOpoIno ObLIo
6b1 106aBUTH emle cpenactso rpynmuposkn URL mo kakoMy-HUOyIb 06-
IIEMY IIPU3HAKY.

MHOKEeCTBOM HasbIBaeTCsl HEYNOPALOYeHHAs KOJIeKnus 6e3 xyoau-
katoB. OHU OTJINYHO TIOAXOMST JIJISI BBITIOJHEHMST TAaKUX OMEPAInil Hajl
3HaYEHUSIMU ABYX U GoJiee KJIodeil, Kak 00beMHEeHUE U [lepeceyetue.,

Yro661 pazbuth URL Ha rPyYIIIBI ¢ OGIINM KJIOUOM, MBI MOSKEM CO3/IaTh
MHOJKECTBO 1 I00aBUTH B HETO HECKOJIBKO 3HAUYEHUN KOMAH/IOM SADD.
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redis 127.0.0.1:6379> SADD news nytimes.com pragprog.com
(integer) 2

Redis no6asui nBa 3Hayennsg. Komanja SMEMBERS MTO3BOJISIET U3BJIECYD
BCE MHOKECTBO, HE TaPaHTHPYsT KAKOTO-TO OTPeIeIeHHOTO TTOPSIIKA.
redis 127.0.0.1:6379> SMEMBERS news
1) “pragprog.com”

2) “nytimes.com”

Jlob6aBuM eliie 0J{Hy KaTeropuio tech jjis calToB TEXHUYECKOI HAIIPaB-

JICHHOCTH.

redis 127.0.0.1:6379> SADD tech pragprog.com apple.com
(integer) 2

qTO6bI HaﬁTI/I, KaKue CaIL/,ITbI OI.IHOBPEMCHHO Hy6JII/IKyIOT HOBOCTHU U
NMEIT TeXHI/I‘-IeCKyIO TeMaTI/IKy, BBITIOJTHUM nepecequI/Ie O6OI/IX MHO-
JKE€CTB KOMaH/[0O SINTER.

redis 127.0.0.1:6379> SINTER news tech
1) “pragprog.com”

HI/I‘-IyTb He CJIOKHEE yaJIUTb U3 OJJHOTO MHOYKECTBa 3HA4Y€HN A, BCTPE-
Yalomuecs B Ipyrom. Yr06bl HAWTU BCe HOBOCTHbBIE, HO HE TEXHUYECKHE
CaﬁTbI, BOCITIOJIb3YEMCSL KOMaH,ZIOfI SDIFEFE:

redis 127.0.0.1:6379> SDIFF news tech
1) “nytimes.com”

MoxHo Takxke IIOCTPOUTD O6’beI[I/IHeHI/Ie CaliTOB — TO €CTh MHOXKECTBO
KaK HOBOCTHbIX, TaK U TEXHNYECKUX CalTOB. HOCKO]Ibe 9TO MHOXECTBO,
I[y6]II/IK3.TbI ABTOMATUYECKHU yAAJIAI0TCA.
redis 127.0.0.1:6379> SUNION news tech
1) “apple.com”

2) "pragprog.com”
3) “nytimes.com”

ITO MHOKECTBO 3HAYEHUI MOKHO CPa3y ke COXPaHUTh B HOBOM MHO-

JKecTBe (SUNIONSTORE destination key [key ..]).

redis 127.0.0.1:6379> SUNIONSTORE websites news tech

C noMonipio 3TO KOMaH/Bl MOKHO Peajn30BaTh MOJE3HbIN MpUeM:
KONUPOBAaHNE 3HAYEHUI OFHOTO KJII0Ya B APYTOH K09 — SUNIONSTORE
news_copy news. AHAJOTHYHBIE KOMAH/IBI CYIECTBYET /IJIST COXPAaHEHUS
pe3yJIbTaToB nepecederus (SINTERSTORE) U pa3HOCTU (SDIFFSTORE).

Ecsn komaHa RPOPLPUSH ITepeMeIaeT 3HaUeH: U3 CIICKA B CIHICOK,
TO SMOVE JIeJTaeT TO JKe caMoe /1T MHOXKECTB, TOJIBKO ee Ha3BaHHUe MpoIIe
3aTIOMHUTB.
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M xak LLEN BO3BpalllaeT AJMHY CIIMCKA, TaK SCARD (Kap,ZII/IHaJII)HOQ
YUCJI0 MHO)KeCTBa) TMMOAACYUTHIBACT YN CJIO 3JIEMEHTOB B MHOJKECTBE; ITPaB-
Aa, 9TO Ha3BaHUE 3alIOMHUTDb TPYy/THEE.

HOCKOJII)Ky MHOJKECTBa HE YITOPSAZOYEHBI, HE CYIIIECTBYET KOMaH/I J1JIs1
BBITIOJTHEHUA onepauI/Iﬁ CJIEBa, CITpaBa NJIN BOO6HI€ C KaKI/IM-]H/I6O YKa3a-
HHUEM ITO3UITNU. II]IH N3BJIcHECHUA CJIyLIaI;'IHOI‘O 3HaYCHUA N3 MHOXECTBa
AOCTAaTOYHO IIPOCTO KOMaHAbI SPOP key, a JIs1 YaaneHnus 3HaYeHUN — KO-
MaH/Ibl SREM key value [value ..].

B otymmune ot CIIMCKOB, 6]IOKI/Ipy10HII/IX KOMaH/[[ JJIsd MHOKECTB HE CYy-
HIECTBYET.

OTcopTpOBaHHbIE MHOXECTBA

PaccMoTpeHHbIE [I0 CHX IIOP THIIBI JaHHbIX Redis jilerko oto6paskaiorcst
Ha CTaHAAPTHBIE KOHCTPYKIIMK S3BIKOB TporpaMMupoBanus. OTcopTupo-
BaHHBIE JKe MHOXKECTBA 3aMMCTBYIOT BCEro TIOHEMHOKKY Y TPOUUX THUIIOB.
OHuM yopsAA0Y€EHbl, KaK CIUCKU, U HE CojiepKatr AyOInKaToB, KaKk MHO-
JKecTBa. B HUX XpaHATCA Taphl 10Jie-3HavYeHne, Kak B Xelllax, HO 1oJie — He
CTPOKa, a YncJio, 0603HaYaoIIee TIOPSAIOK CIIe0BAHNS 3HAUYEHUS B MHO-
skecTBe. MOXKHO CUMTATh, YTO OTCOPTUPOBAHHOE MHOKECTBO — AHAJIOT
ouepe/y ¢ IPUOPUTETAMHU U C TIPOU3BOJILHBIM socTyTioM. Ho y Takoii ru6-
KOCTH ecTb IeHa. I1oCKOoIbKy OTCOPTHPOBAaHHbIE MHOXKECTBA TIO/IEPKU-
BAIOT YIOPA/I0YEHHOCTh 3HAYEHUH, TO BCTaBKA 3J€eMEHTA MTPOU3BOJIUTCS
3a BpeMst log(N) (rze N — pasmep MHOKECTBA), a He 3a TIOCTOSTHHOE BPEMSI,
KakK B CJIyvae Xellleil U CIIMCKOB.

[lasee MBI XOTUM OTCJIEKUBATD TTOMYJISPHOCTb KOHKPETHBIX KOPOTKUX
anpecoB. Beakuit pas, kak kto-To noceraer URL-anpec, ero onienka yBe-
suuBaercst. Kak u B ciydae xerna, Ajist 106aBIEHUS dIeMEHTa B OTCOP-
TUPOBAHHOE MHOKECTBO Tpebyercs ykas3aTh kiaou Redis u Ba sHayeHust:
OIIEHKY ¥ CaM 3JIEMEHT.

redis 127.0.0.1:6379> ZADD visits 500 7wks 9 gog 9999 prag
(integer) 3

YT06bI YBEJIMYUTD OLIEHKY, Mbl MOJKEM JIMOO BHOBb JI00aBUTH 9JIEMEHT,
yKa3aB HOBOE 3HAUEHMeE, — MPU 3TOM OI[eHKa OGHOBUTCSI, HO HOBOE 3Ha-
yeHHe He M06aBUTCS, — JIUOO YBEJIMUYUTDh €€ HA HEKOTOPYIO BEJIMUYHHY, B
pesyJibraTe 4ero Gy/ieT BO3BPAIleHO HOBOE 3HAUEHNE,

redis 127.0.0.1:6379> ZINCRBY visits 1 prag
“10000"

YTo6bI YMEHBITUTH 3HAYEHWE, HY’KHO TOYHO TaK JKe, C TTOMOIIHIO KO-
MaHB ZINCRBY, TPHOABUTH OTPUIATENHHYIO BETHYMHY.
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Aunana3oHsi

[l mosyyeHust 3HAUYEHWW W3 HAIIero MHOXKEeCTBA TOCEIeHUH MOKHO
BBITIOJTHUTD KOMaHIYy ZRANGE, KOTOpasi BO3BpalllaeT ANaa3oH, 3a/[aHHbIN
CBOMMU TPAaHUIIAMH, — KaK ¥ KOMaH/Ia cucka LRANGE. Ho Tosipko B ciry-
Yyae OTCOPTUPOBAHHOTO MHOKECTBA JAMATIA30H e11le M yTIOPST0UNBAETCS TI0
BEJIMYUHE OLIEHKH B IIOPsiKe BodpacTanus. Takum o6pasoM, 4ToObl HAlTH
JIBa CAaMBIX TIOCEIAEMBIX caifTa (Hymeparust HaunHaetcs ¢ (), BbITOTHUTE
CTIeTYIONIYI0 KOMaH/Y:

redis 127.0.0.1:6379> ZRANGE visits 0 1

1) “gog”
2) “Twks”

Y1061 TIOJIYYUTh €lle W OLEHKHN JJISA KaXX10ro dJIEMEHTa, Z[O6aBbTe
yToyHeHue WITHSCORES. A ecin Tp66YETCH OTCOPTUPOBATH IJIEMEHTHI B
InopAaake y6bIBaHI/I§I, BOCHOJIbSyI;,ITer KOMaHJI0l CO CJIOBOM REV, HaIIpu-
Mep ZREVRANGE.

redis 127.0.0.1:6379> ZREVRANGE visits 0 -1 WITHSCORES

1) “prag”
2) #10000”
3) “Twks”
4) “500”
5) "gog”
6) “9”

Ho Ppa3 Mbl BI)I6paJII/I OTCOPTUPOBAHHOE MHOKECTBO, TO, HaBEPHOE,
XOTUM 3allpalllnBaTh [AWalla30H 3HAYEHUI OII€HKH, a HE nosuiuii. Ko-
MaH/Ja ZRANGEBYSCORE MMeeT HECKOJIbKO WHOM CHUHTaAKCHC, YEM ZRANGE.
ITo YMOJ/YaHUIO HUKHAA W BEPXHAA I'PaHUIA 6KAIOUATIONICA; 4TOOBI UX
HUCKJIIOYUTD, CJAEAYET B HadaJjJe [Aualla30Ha IMOCTaBUTHb OTKPbIBAIOIYIO
CKO6KyZ (. Takum 06pasoM, cieayiolas KoMaHia BepHeT BCe OIEHKH, JIJIsT
KOTOPBIX 9 <= score <= 10000:
redis 127.0.0.1:6379> ZRANGEBYSCORE visits 9 9999

1) “gog”
2) “"Twks”

A Takas KOMaH/1a BEPHET OIEHKH, JIJIsI KOTOPBIX 9 < score <= 10000:

redis 127.0.0.1:6379> ZRANGEBYSCORE visits (9 9999
1) "7wks”

MosKHO Takske 3a7aBaTh MMATIA30HBI ¢ GECKOHEYHBIMU TPAHUIIAMU.
Cienyioniasi KOMaH/1a BePHET BCE MHOXKECTBO.

redis 127.0.0.1:6379> ZRANGEBYSCORE visits -inf inf
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Yro6bI IEPEYNCTUTD 3HAYEHYST B 0GPATHOM TIOPSI/IKE, BOCTIOIb3YHTECH
KOMAaHION ZREVRANGEBYSCORE.

[TomuMmo nmouncka guamnazoHa 3HaYeHWH 10 paHTy (MHIEKCY ) WV OTleH-
Ke, CYIIECTBYIOT TAK)Ke COOTBETCTBYIOIINE KOMAH/IBI YIAIEHIS AUANa30-
Ha: ZREMRANGEBYRANK U ZREMRANGEBYSCORE.

Oo0bveaAnHeHunda

Kak u 1719 MHOKECTB, MOKHO CO3[aTh HOBBII KJIIOY, KOTOPBIH OyzeT
cozepkarh 00beIUHeHNe WK IIepPecedeHrie OQHOro Win Gojee KIodeil.
IT0 Gosee CI0KHAS KOMAHA, IIOTOMY YTO OHA JOJKHA HE TOJIBKO 00b-
€JIMHUTD KJIIOYU — 9TA OTIePaIlisl CPABHUTENBHO TIPOCTA, — HO U TIEPeCyu-
TaTh BO3MOYKHO pasjinyatonnuecs oneHku. Omnepalius o6beJnHeH s 3aI11-
CBIBAETCH TaK:

ZUNIONSTORE destination numkeys key [key ...]
[WEIGHTS weight [weight ...]] [AGGREGATE SUM|MIN|MAX]

31ech destination — KJIOY, B KOTOPOM COXPAHSIETCS PE3YJIbTaT, a key
— OJIMH WJIN HECKOJIBKO OOBeANHSIEMBIX KiTfoueil. [TapamMerp numkeys 3a-
JTaeT KOJIMIECTBO OObEIMHSIEMbIX KITFOUEH, a apaMeTp weight — HeoOsI3a-
TeJIbHOE YUCJI0 (BECOBON KOA(M@MUITMEHT), Ha KOTOPOE CIEAYyeT YMHOKHUTD
OIIEHKY B COOTBETCTBEHHOM KJIF0U€ (€CJIM €CTh JIBa KJII0Ua, TO JIOJIKHO OBITh
u 1Ba Beca). Hakonell, aggregate — HeoOs3aTeIbHOE TIPABUIIO arPerupo-
BaHUA B3BEUIECHHBIX OIICHOK; MO YMOJIYaHUIO MTPOU3BOAUTCA CyMMUPOBa-
HUE, HO MOJKHO 3a/1aTh TaKyKe€ BbIYUCJICHNE MUHUMYMa WJIN MaKCUMYyMa.

Bocnosibayemcest 3To# KOMaHZOM /7151 BBIYMCJIEHUS MEPBI BAXKHOCTH OT-
COPTUPOBAHHOTO MHOKECTBA KOPOTKUX aJ[PECOB.

CHauasa co3/1aluM HOBBIH KJTI0Y, B KOTOPOM OYIyT XPAHUTHCST OTIEHKH
KOPOTKHX a/[PECOB, BBIYUCIEHHBIE TTO KOJIUYECTBY TOOCOB. KaskpIit mo-
CETHUTEJb CaliTa, MOJKET TIPOTOJIOCOBATH 32 UJTH MTPOTUB CANTA, U €T0 TOJI0C
TMO0ABJISIETCS] K UTOTOBOM OIIEHKE,

redis 127.0.0.1:6379> ZADD votes 2 7wks 0 gog 9001 prag
(integer) 3

Mpb1 XoTHM HATH caMble Ba)KHBbIE M3 3aPETUCTPUPOBAHHBIX B CHUCTe-
Me CaiiTOB, TPUMEHSIS JIST OT[EHKH KOMOUHAIIMIO KOJMIECTBA TOJOCOB 1
KoJIM4ecTBa IoceneHni. Tosoca BaxHee, HO U IIOCEIIEHUS JJAIOT KaKOH-
TO BKJIAJI, XOTSI M MEHBITHH (YacTO YeTOBEK OBIBAET HACTOJIBKO OYapOBaH
caiToM, 4TO TIPOCTO 3a6bIBAET IIPOTOJOCOBATH). MBI XOTUM CKOMOUHIPO-
BaTh 00€ OIEHKHM U BBIYUCJIUTH Ha UX OCHOBE OIEHKY Ba)KHOCTH caiira.
JIJist 3TOTO HA3HAYMM KOJIMYECTBY TOJOCOB BABOE GOJBINHUIT BeC, 4eM KO-
JIMYECTBY TTOCETEeHNN.
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ZUNIONSTORE importance 2 visits votes WEIGHTS 1 2 AGGREGATE SUM
(integer) 3
redis 127.0.0.1:6379> ZRANGEBYSCORE importance -inf inf WITHSCORES
1) "gog”

) "9
3) "Twks”
4) “504”
5) “prag”
6) “28002"
Y aToit koMaH/BI ecTh U ipyTHe ipuMenennsi. Hanpumep, YTOOBI ya-
BOUTH BCE OIIEHKN B MHOKECTBE, Mbl MOJXEM ITOCTPOUTH O6T)€III/IH€HI/I€ C
€/IMHCTBEHHBIM KJIIOYOM, 3a/1aB BE€C 2u COXpaHHUB peSyJIbTaT B UCXOAHOM
MHOJKECTBE.
redis 127.0.0.1:6379> ZUNIONSTORE votes 1 votes WEIGHTS 2
(integer) 2
redis 127.0.0.1:6379> ZRANGE votes 0 -1 WITHSCORES
1) “gog”

) “0”
3) “7wks”
4) “4n
5) “prag”
6) “18002"

[l OTCOPTUPOBAHHBIX MHOKECTB MMEETCS aHAJOTUYHAS KOMaH/a
(ZINTERSTORE), BBIUMCJISIONIAS TIEpECeUeHHE.

Cpok xpaHeHus

Xpanuauina kinoueit v 3HaueHnii Tua Redis yacTo mpuMeHSIOTCS Kak
OBICTPBIN K1 JIJIST XPAHEHUST TAHHBIX, KOTOPbIE TPYIHO WUJIH JOJTO BbI-
YUCJATh KAXKIbIM pa3 3aHOBO. 3a/aHue CPOKa XPAaHEHUs MMO3BOJISET U3-
GexaTh HEOTPAHMUYEHHOTO POCTA MHOKECTBA KJtouel, mockosibky Redis
ABTOMATHYECKU YIAJISAET Mapy KI0Y-3HAYEeHUE 110 UCTEYeHUH YKa3aHHOTO
BpEMEHM.

Yr0o6bl 3a4aTh CPOK XpaHEHUs KJI04a, HaM IIOHAZ0OMTCS KOMaH[a
EXPIRE, KOTOPOH TepefiaeTcs y:Ke CYIIeCTBYIOMWN K04 U BPEMS €Tro
JKU3HM B cekyHzax. Huxke mbl 3aaem cpok xpanenus 10 cexyna. Eciu B
TeUYeHre 3TOTO POMEXKYTKA IIPOBEPUTDH CYNIECTBOBAHUE KJioYa ¢ TIOMO-
THI0 KOMAH/IBI EXISTS, TO MBI TI01y4uM B oTBeT 1 (true). Ho ecaim nemHo-
'O [OJI0K/1aTh, TO B KOHEYHOM uTore komana Bepuet 0 (false).
redis 127.0.0.1:6379> SET ice “I’'m melting..”

OK
redis 127.0.0.1:6379> EXPIRE ice 10

(integer) 1
redis 127.0.0.1:6379> EXISTS ice
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(integer) 1
redis 127.0.0.1:6379> EXISTS ice
(integer) 0

YcranoBka u 3aJlaHre CpOKa XpaHeHHﬁﬁKHKT{eﬁ — HaCTOJIbKO 4YacCTaA
ornepanud, 94To B Redis ectb JUIA Hee crielninajibHad KoMaHaa SETEX.

redis 127.0.0.1:6379> SETEX ice 10 “I'm melting..”

Komanma TTL mo3BoJisieT 3alIpOCUTb BpeEM:A KU3HU KJIIO4a. Ecnm 3a-
J1aTh CPOK XpaHEHUs KJIlo4a ice, KaK IIOKa3aHO BhIIIIE, a 3aTEM ITPOBEPUTH
€ro TTL, TO MbI Y3Ha€M, CKOJIbBKO CEKYH/I EMY OCTaJIOCh JKUTb.

redis 127.0.0.1:6379> TTL ice
(integer) 4

B /11060i1 MOMEHT 10 MCTeYeHUsI CPOKA XPaHEHMs TaliMayT MOKHO OT-
MEHUTD, BBITIOJHUB KOMaH/ly PERSIST xJuou.

redis 127.0.0.1:6379> PERSIST ice

MoxHo TakKe yKa3aTh He OTHOCUTETbHOE (B BUJEe YNCJIa CEKyH/I, Ha-
YMHAS C TEKYIIEr0 MOMEHTA ), 8 abCOTIOTHOE BPeMs yIaJieHust Kirtoua. J{Jis
3TOTO MpeHa3HAaYeHa KOMaH/[a EXPIREAT, KOTOpas IPUHUMAET BPEMEH-
Hyio metky Unix (kosmmdecTBo cekyHji ¢ nosynoun 1 suBaps 1970).

TunuvHbIN TPUEeM, MTO3BOJIIONINN XPAHUTD B K3Ille TOJIBKO 4acTO UC-
MOJIb3y€eMble KJIFOUM, COCTOUT B TOM, YTOOBI OGHOBJISITH CPOK XPaHEHUST
[PU KQKJIOM U3BJIeYEHUN 3HaYeHUsl. DTOT aJIFOPUTM, Ha3biBaeMblii MRU
(most recently used — mocsefHIe UCTIOIB30BAHHbBIE) TAPAHTUPYET, UTO
BocTpeboBaHHble Koy Redis octaBuT, a Te, K KOTOPbIM 00palleHs [IPO-
U3BOJSATCS PEJIKO, TI0 UCTEYEHUH TalMayTa YAaJIuT OOBIYHBIM TIOPSIIKOM.

lNMpocTtpaHcTBa UMEH

[lo cux mop MBI IMeJH [IeI0 TOJTBKO C OHUM MPOCTpancTBoM nMeH. Ho
MHOT/Ia TPeOYeTCsT pasMelaTh KJII0UN B PA3HBIX IPOCTPAHCTBAX KMEH — 110
aHasoruu ¢ cermentamu B Riak. Hatipumep, eciiv BbI M€ Te MHTEPHALM-
OHATM3WPOBAHHOE XPAHMJINIIE KJI0Yel 1 3HAUYEHN, TO MOJKeTe XPAaHUTh
TIepeBO/ibl OTBETOB HA Pa3Hble SI3BIKM B PAa3HBIX MMPOCTPAHCTBAX MMeH. B
HEMEIIKOM MTPOCTPAHCTBE MMEH KJIIOUY greeting (IpuBeTcTBHE) OyAET
COTIOCTABJIEHO 3HaueHne «guten tags, a Bo dpamiysckom — «bonjours.
ITocsie TOTO Kak 10JIb30BaTENb BBIOEPET MPEANOYTUTENbHbINA SI3bIK, TIPHU-
JoskeHne OyIeT M3BIEKATh 3HAYEHNS 3 COOTBETCTBYIOIIETO MPOCTPAHC-
TBa MEH.

B tepmutosiornu Redis mpocTpaHCTBO MMeEH HasbIBAeTCs 6a30U Oar-
HbLX, U KQKJIOMY TaKOMY IIPOCTPAHCTBY COIIOCTABJISAETCS YUCTOBOM KIIIOY.
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IToka 4o MbI paboTaJIK C HOAPAZYMEBAEMBIM 10 YMOIYAHUIO IIPOCTPAHC-
tBOM nMeH 0 (OHO TakxKe HasbiBaeTcs 6asoii ganHbix 0). Cirepyomue Ko-
MaH/Ibl COMTOCTABJIAIOT KJIIOUY greeting aHTJIMNCKOE CJIOBO hello.

redis 127.0.0.1:6379> SET greeting hello

OK

redis 127.0.0.1:6379> GET greeting
“hello”

Ho ecu nepekmoynThes Ha APyryio 6asy JaHHBIX KOMaHAOi SELECT,
TO 3TOT KJI0Y CTaHET HEJOCTYIICH.
redis 127.0.0.1:6379> SELECT 1
OK
redis 127.0.0.1:6379[1]> GET greeting
(nil)

A IIprCBanBaHNE€ €My 3HAYEHHNA B HOBOM ITPOCTPAHCTBE UMEH HE N3MeE-
HUT IPEXHETO 3HAUYECHU .

redis 127.0.0.1:6379[1]> SET greeting “guten tag”

OK

redis 127.0.0.1:6379[1]1> SELECT 0
OK

redis 127.0.0.1:6379> GET greeting
“hello”

HOCKOJIbe BCe 633]31 JaHHDbIX pa6OTaIOT B O/THOM U1 TOM K€ 9K3€eMII-
aspe cepsepa, To Redis mosBossier nepebpachiBaTh KIIOUU € IIOMOIIbIO
KOMHHHBIMOVE.CﬂeﬂymﬂﬂﬂiKOMaHHbIHepeMeHwKH‘KHKFIgreetingB
6asy JaHHBIX 2.
redis 127.0.0.1:6379> MOVE greeting 2
(integer) 2
redis 127.0.0.1:6379> SELECT 2
OK

redis 127.0.0.1:6379[2]> GET greeting
“hello”

ITO OBIBAET TOJIE3HO, KOT/Ia TPeOGYETCsT UCTOTHATh Ha OJTHOM CEPBEpE
Redis pasmble mpuoskeHus, paspenias UM TeM He MeHee 0OMEHUBATHCSI
JAHHBIMU.

U 310 eLye He BCE

B Redis ectb MHOTO pyTHX KOMaH/I, HATIPUMED: MepenMeHOBaHIE KJTIO-
yell (RENAME), ompe/ieJieHne TUTa 3HaYeHus KJova (TYPE) U yjaajieHue
napel KJIiou-3HaueHue (DEL). VIMeeTcs Takke BechbMa OMacHasi KOMaHJIA
FLUSHDB, KOTOpasi yIAJIseT Bce KIIOYM M3 OJHOW 6a3bl gaHHbIX Redis, u



Hetb 2: Gonee crioXHble NPUMEHEHMS, PacpeneseHHble. .. I . --

ee aroKaJUNTHIECKasi POJICTBEHHUIA — KOMaH/la FLUSHALL, yIaJsIomast
BCe KJII0YU 13 Beex 0as naHHbIX. ITomHbII nepeyeds KoMar Redis MoskHO
HalTHU B OHJIAMHOBON JIOKYMEHTAIIUM.

deHb 1: utorn

MHOFOO6p3.31/Ie THUIIOB JaHHbIX B Redis n TImoiAEPKKa CJIOKHBIX 3allPOCOB
IpeBpalialoT 3Ty CUCTEMY B HEUYTO ropas3/io 6OJIbI_Hee, 4YeM CTaHAapTHOE
XpaHujauiie Kaoueil n 3Havenunii. OHa MOXKeT BBICTYIIaTh B POJIM CTEKa,
oyepei Ui odepein ¢ IMIpuopruTeTaMu, CJHAYKUTh XPaHUJIUIIIEM 00ODbeK-
TOB (6.713I‘0I[ap5[ XEH_IaM) " J1a’Ke YMEET BBITIOJHATH CJOKHbBIE Ollepaliun
HaJ MHOKeCTBaMH (O6T)€I[I/IH€HI/I€, riepecedyenure n paSHOCTb). B cucreme
NMEETCA MHOTO aTOMapPHbIX KOMaH/l 1 MEXaHU3M TpaHSaKHI/Iﬁ J1JI51 BBITIOJI-
HEHNA MHOI'OIIAaroBbIX KOMaH/I. BCTpOGHa TaKKe BO3SMOKHOCTDb 3aJaHuA
CPpOKa XpaHEHU KJIIO‘IGI?I, TT03BOJIAIOITaA UCIIOJb30BaTh XPaHWUJJIUIIIE B Ka-
YecTBe Kallla.

denb 1: gomawuHee 3agaHne

NHdopMaLMOHHBIA MOUCK

1. Haiigure mosHyio JOKyMeHTaIMio mo KoMangaMm Redis, rae mpu-
BeJleHa B YaCTHOCTH OLleHKa CJI0KHOCTY B HoTanuu «O-6obHioes
(O(x)).

3apaum

1. Ycranosute zgpaiiBep CBOEro JIOOMMOIO SI3bIKa POTPAMMUPOBA-
HUS U TIOJKJII0YMTECh K cepBepy Redis. BeraBbre n MHKpeMEHTH -
pyHTe YMCI0BOE 3HAYEHNE B pAMKaX OJIHOM TPaH3aKIINH.

2. Tlosb3ysich ApaiiBEPOM 110 CBOEMY BBIOOPY, HAIIUIINATE IPOrPAMMY,
KOTOpasi YUTAeT JaHHbIe U3 OJIOKUPYIOIIETO CIIMCKA M Ky/Ia-TO Bbl-
BOAMT KX (Ha KOHCOJIb, B (paily1, B kaHai Socket.io u T. 11.), a Takske
JIPYTYIO TIPOrPaMMy, KOTOpas MOMEIAEeT IAaHHbBIE B 3TOT CIUCOK.

8.3. leHb 2: Oonee CNoXHble
npUMMeHeHus, pacnpepeneHHbie
BbIYUCNIEHUA

B mniepBbiii iens MBI pacecmarpuBanu Redis kak cepBep CTPYKTYp AaHHBIX.
CeroziHs MBI IPOJIOJIZKUM BO3BOJUTH 3/1aHKe HA 3TOM (PyHIaMEeHTe U 103~
HAKOMUMCS ¢ HEKOTOPBIMU (oJiee IPOABUHYTHIME (yHKIMsMU Redis, B
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YACTHOCTH, C KOHBeHepaMu, MOJIEITbIO Ty OIUKATNU-TOIITICKH, HACTPOi-
KOH CHCTeMBI U perinkanueil. Kpome Toro, Mbl HAyYUMCSI CTPOUTD KJIac-
tep Redis, 6b1cTPO cOXpaHATH GOJTBININE MACCUBDI TAHHBIX U HCITOJIB30BaTh
¢unsrper bayma.

lMpocTton nHrepgenc

HacuureiBatomuii Bcero 20 000 cTpok ncxoaHoro koxa, Redis siBistercst
JIOBOJTBHO TIPOCTHIM TTPOEKTOM. U ero mHTepdeiic Takke MpoOCT — B TOM
CMBICJIE, YTO NPUHUMAET OYKBAJIbHO T€ CTPOKM, KOTOPble BBOAATCS Ha
KOHCOJIM.

Telnet

Mbl MosKeM B3auMojeicTBoBaTh ¢ Redis 6€3 BCSIKOTo KOMaH{HOIO UH-
Tepdetica, mpocTo mockLtasg komauabl 1o TCP-coenunennio nian yepes
telnet. Kasxast KoMaH;1a IOJKHA 3aBEPIIATHCS 3HAKAMU BO3BPaTa KapeT-
ku ¥ nepexozia Ha HOBYIO cTpokKy (CRLE wiu \r\n).

redis/telnet.sh

S telnet localhost 6379
Trying 127.0.0.1...
Connected to localhost.
Escape character is ‘~]'.
SET test hello
O +0K
GET test
e 55
hello
SADD stest 1 99
e :2
SMEMBERS stest
QO *2
$1
1
$2
99
CTRL-]

Kak BU/IUTE, Mbl BBO/IUM T€ K€ CaMbl€ KOMaH/IbI, UYTO IIPpU1 p8.6OT€‘ C KOH-
COﬂbKLTOﬂbKOKOHCOﬂbHpOHBBOﬂHﬂaHeSHaQHTeﬂbHOG(bOpMaTHpOBaHHe
OTBETOB.

O Redis Bo3BpaLLaeT cOCTOsIHNE OK, OBABNSAS B HA4aN0 NpeduKe +.

(2] Mepen Tem kak BepHyTb CTPOKy hello, Redis nocnan $5, 4T0 03Ha4aeT «a4nHa
cnefyoLen CTPOKN COCTaBASET 5 CUMBOJIOB».
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© Yucny 2, Bo3BpalLEHHOMY Mocne [0BaBNEeHNs ABYX 3HAYeHWit B ko test,
npeaLwecTByeT 3HaK :, MOKasblBaOLWMIA, 4TO 3TO LieNioe Y1COo (yeneLwHo 6bim
nob6aBneHbl ABa 3HAYEHWS).

O 3anpocyis ABa 3HAYEHS, Mbl MONYYUAN B NEPBOI CTPOKE YUCIIO 2, KOTOPOMY
npeaLwecTsyeT 3Be304Ka, — 3TO 03HA4AET, YTO Aasnee CneayloT ABa CoCTaB-
HbIX 3Ha4YeHus. Cnepylowme ABe CTPOKM Takme Xe, kak npu Bo3spare hello,
TONbKO B MEPBOW Mbl BUAUM Ynco 1, a BO BTOPOU — CTPOKy 99.

KoHBeuepbl

MoxHO Takxke TepefiaBaTh CTPOKU IO OJHOM, BOCIIOJIH30BABIIUCH
mporpaMMoii netcat (nc), KOTopasi mepBOHAYANBHO ObLIa HAIMCAHA JJIST
orepalioHHol cructeMbl BSD, HO Terephb BKJIIOUAETCS 110 YMOJYAHUIO BO
MmHorue auctpubytussl Unix. B aToM ciryuae MbI OJDKHBI SIBHO 3aBep-
math Kakayo crpoky sHakamu CRLF (telnet aTo memaer aBromarnuec-
k). MBI TakKe OXugaeM B TedeHUe OJHOU CEeKYH[IbI IOCJe TOSBIEeHUS
BBEJIEHHOU KOMaH/[bI Ha KOHCOJIH, 4TOOBI 1aTh cepBepy Redis Bpemst st
oTBeTa. B HEKOTOPBIX, HO He BO BCEX peanu3anusgx nc uMmeetcs: ¢Jar -g,
HO3BOJIAIOINI 060iTHCH 6€3 OKUAAHUS, — IIPOBEPLTE.
S (echo -en “ECHO hello\r\n”; sleep 1) | nc localhost 6379
$5
hello

ITUM MOKHO BOCIIOJIb30BAThCs, YTOOBI OPTAaHU30BATh KOHEeUep KO-
MaH/JI, TO €CTh TIOCBLIATh HECKOJIBKO KOMaH/I B OZTHOM 3aITPOCe.
$ (echo -en “PING\r\nPING\r\nPING\r\n”; sleep 1) | nc localhost 6379
+PONG

+PONG
+PONG

IT10 Topaszo ahdeKTUBHEE, YEM OTIIPABJISATH 110 OHOW KOMAaH/IE, 1103-
TOMY TAKOU BapHaHT BCET/Ia CIE[yeT UMETh B BUAY — OCOOEHHO mpu pabo-
Te ¢ TpausakiusamMu. He 3a6biBaiTe TOIBKO 3aBEPIIaTh KAKIYIO KOMAHIY
cuMBoJIaMU \r\n, KOTOpbIE CepBEP MHTEPIPETUPYET KaK pa3rpaHUyu-
TeJb.

My6nukauua-nognucka

Buepa naM yzajaoch peaan3oBaTh IPUMUTUBHYIO OIOKUPYIOLIYIO OYe-
pelb ¢ TOMOIIbIO cricka. M bl ToMeniaau B ouepe/lb IaHHbIe, KOTOPBIE CUn-
TBIBAJIUCH OJIOKUPYIOIIEH KOMAHION POP. ITO TO3BOJUIIO HAM OCTPOUTD
OYeHb MIPOCTYIO MOJEJIb Iy IMKAIMH-TOIICK. Coobienus B ouepeab
MOFyT TIIoOMelIaThb paSJH/I‘{HbIe KJIMEHTbI, a NU3BJIeKaeT UX e[[HHCTBeHHbeI
YUTATEJb IO Mepe TOCTYIICHUS. TO XOPOIIIOo, HO HEZOCTATOUYHO. Bo MHO-
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IUX cJIyyasgx HaM HeoOXOoAuMO oOpaTHOe IIOBeleHHe, KOr[a HECKOJIbKO
HOAIMCYMKOB JKeJIal0T YUTATh COOOLIEHH, OyOJINKOBaHHbIE OJHUM U3-
nareJsieM, Kak 1okasaHo Ha puc. 37. Redis npeaiaraer HeCKOJIbKO cIierua-
JIN3UPOBAHHBIX KOMaH/I [IJIsl OPTaHU3aIluH 1Ty OJTMKAIH-TTO/[ITHCKL.

M3paTenb

CoobuieHne 1 CoobLueHne 1

Moanucunk A Moanucunk B

Puc. 37. VispaTtenb otnpaBnsieT coobLleHne BCemM NoanmncyHnkam

YcoBepIieHCTBYeM MeXaHu3M KOMMEHTHPOBaHUs, pa3paboTaHHBII
BUEpa € MOMOMIBI0 OIOKUPYIONIUX CIHCKOB, TTO3BOJUB TMOJB30BATENTIO
OTIPABJATH KOMMEHTApU HECKOJBKUM MOIICYIKAM (2 HE TOJBKO OfI-
HoMY). HauneMm ¢ moAmmcYnKoB, KOTOpBIE YCTAHABIMBAIOT COEIMHEHNE C
KJTIOYOM, KOTOPBIH B TEPMUHOJOTUH MyOIMKAIMN-TIOAMUCKHA HA3BIBAETCST
KananoM. 3amyCcTHTe elle ABYX KIMEeHTOB U TIOAMUIINTECh B HIX HA KaHAT
KoMMenTapues. [Tozmicka MpUBOANT K GJIOKHPOBKE KOMAHIHOTO HHTEP-
(etica.

redis 127.0.0.1:6379> SUBSCRIBE comments

Reading messages... (press Ctrl-C to quit)
1) “subscribe”
2) *“comments”

3) (integer) 1

Nmes ABYX TIOAIIMCYUKOB, Mbl MOKEM OHY6JII/IKOBaTb qyepe3 KaHaJg
CommentsHPOHSBOHBHOGCTpOKOBOBCOO6HmHHe.KOMaHﬂaPUBLISHBep-
HET 4YMCJI0 2, O3Hayvaloliee, 4TO COO6IJ_[€HI/I€ OBLIO TIoJIy4€HO ABYMs IO~
IMMCYUKaMH.

redis 127.0.0.1:6379> PUBLISH comments “Check out this shortcoded site! 7wks”
(integer) 2

O6a moamnucunKa mosydanT mrozouacmuwviii omeem (multibulk reply)
(CIMCOK), COCTOSIIINIT U3 TPEX HJIEMEHTOB: CTPOKA «MeSsage», UMsT KaHasla
U caMo omyGJIMKOBAaHHOE COODIIEHHE.
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1) “message”
2) *"comments”
3) “Check out this shortcoded site! 7wks”

Korpma knment TIOTEPAET MHTEPEC K IMOJYYECHUIO KOPPECHOHAECHIINH,
OH MOJKET BBIITOJTHUTb KOMaH/1y UNSUBSCRIBE comments,qTO6bIOTKﬂKr
YUTHCA OT KaHajla comments, WX KOMaHAY UNSUBSCRIBE 6e3 IrapaMeT-
POB — 4YTOOBI OTKJIIOUNTHCA OT BCEX KaHaHOB.()TMeTHlL O/[HaKO, 4TO B
000J104Ke redis-cli HYXHO HakaTb CTRL+C /IJId pa3pbiBa COCITUHEHU.

Nudpopmayus o cepsepe

ITepex TeM Kak M3MEHSTh cUCTeMHble HacTpoliku Redis, 1mosie3Ho mpo-
CMOTPETD, YTO BbIZJAa€T KOMaH/Ja INFO, TaK KaK B pe3yabTaTe N3MEHECHUA
HaAaCTPOEK U3MEHAIOTCA U HEKOTOPbIE BO3BPaAIlla€MbI€ ell 3HaYeHUs. INFO
BBIBOJTUT CBE/ICHUA O CEPBEPE, B TOM YMCJIE HOMEDP BEPCHUH, I/I[[GHTI/I(I)I/IKa-
TOP IpoIrecca, O6'beM 3aHATON MaMATH U BpeMsA C MOMEHTaA TTOCJETHETO
Tepesairycka.

redis 127.0.0.1:6379> INFO

redis_version:2.4.5

redis_git_shal:00000000

redis_git_dirty:0

arch_bits:64

multiplexing_api:kqueue

process_id:54046

uptime_in_seconds:4

uptime_in_days:0

lru_clock:1807217

PeKOMeH]_IyeM BEPHYTBHCA K ITOM KOMaH/I€ IT037K€, IIOCKOJIbKY OHa 1a€T
IT0JIE3HBINT MTHOBEHHBI CHUMOK COCTOSTHUS CeEPBEPaA U €ro HaCTPOEK. Buri-
BO/IUTCA NaKe I/IH(I)OpMaHI/IH O JIOJITOBEYHOCTH, (bparMeHTaHI/II/I IHaMATHN 1
COCTOAHNN pEIVIMKallun

HacTtpoiika Redis

o cux nop Mbl 3anyckanu Redis ¢ HacTpolikamu 110 ymosdanuio. Ho B
3HaunTeNbHOM Mepe Redis 00s13aH cBoell MOIIBIO THOKOCTH KOH(BUTYPH-
POBaHMs, MO3BOJISIONIEN aZIAlITUPOBATD €I0 K KOHKPETHOMY IIPUMEHEHUIO.
@aiin redis . conf, BXOAAIIUHI B COCTaB AUCTPUOYTHBA — B CUCTEMAX *NixX
OH YCTaHABJIMBAETCA B KaTaJIOI /etc/redis — IPAKTUYECKU He HYKIAET-
€41 B IOSICHEHUSIX, [I09TOMY Mbl PACCMOTPHUM TOJIBKO €T0 YacTb. PacckaskeM
0 HEKOTOPBIX HanGoJiee ynoTpeGUTEIbHBIX MapaMeTpax Mo MOPSIIKY.
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daemonize no
port 6379
loglevel verbose
logfile stdout
database 16

[To ymouanuio mapamerp daemonize paBeH 710, TOITOMY-TO CEPBEP U
3aIlyCKAeTCsl B IIPHOPUTETHOM pesknMe. J[JIsi TeCTUPOBaHUS 3TO YI0OHO,
HO B ITPOU3BOJICTBEHHON crcTeMe — He OYeHb. EcJn 33j1aTh 3HAYEHUE Yes,
TO cepBep OyzeT paboTaTh B POHOBOM PEKUME U 3alUIIET UIAeHTH(DIKA-
TOp cBOEro npoiecca B pid-daii.

B cremyrometi cTpoke 3amaercss Homep opra cepsepa — 6379. Jta Ha-
CTpolika 0COOEHHO MOJIe3HA TIPH 3aTyCKe HECKOJIBKUX 9K3eMILIspoB Redis
Ha ogHOU MamuHe. [lapaMeTp loglevel TIO YMOJYAHUIO PaBeH verbose
(ozpo6HO), HO B TPOM3BOACTBEHHOM CHCTEME JIydIlle 3ajlaTh DPEKUM
notice mim warning. [lapameTp logfile HacTpoeH Tak, UTO AMATHOCTH-
Yeckast ”HQOPMaIKS meyaraeTcs Ha stdout (CTaHIAPTHBIN BBIBOJ, TO €CTh
KOHCOJIb), HO B PesKUMe JIeMOHa JIydIile yKa3aTh uMs (paiiia sKypHasa.

[TapameTp database 3amaeT KOJUYECTBO OCTYITHBIX 6a3 JaHHbIX
Redis. O Tom, kak nepekoyars 6asy AaHHBIX, MbI TOBOPHJIN Buepa. Eciiu
BBI IVIAHUPYETE UCIIOJIB30BATh TOJIBKO OJIHO IPOCTPAHCTBO UMEH, TO Y-
1€ YCTAaHOBUTb HTOT mapameTp B 1.

JAonroBe4yHocCTb

Redis moagepkuBaeT HECKOIBKO PEXKUMOB coxpaHenus. [Ipexie Bee-
ro, 9TO OTCYTCTBUE COXPaHEHU S BOO6I_I16, KOT/la BCE€ 3HAaUY€HUS XPaHATCA B
OHepaTI/IBHOﬁ nmamatu. Ecom CEPBEP UCIIOJIb3YETCA AJIsd KOUIMPOBaHMA, TO
3TOpaByMHbﬁiBH60p,HOTOMquOBaAOHFOBGQHOCTbHpMXOﬂHTCHpaCHﬂa-
yuBarbcs 3ajiepxkkamu. OHa us ocobennocreii Redis, oTinyaiomux ee ot
Apyrux ObICTPBIX Kalueii, HanmpuMep memcached?, — BerpoenHas momae-
P’KKa XpaHEeHU s 3HAUEeHUN Ha ANCKe. ITo YMOJIYaHHIO ITapbl KJIIOY-3Ha4€-
HHE COXPaHAITCA JIUIIb IIEPUOANYECKH. KOMaHI[a LASTSAVE BO3BpalllaeT
BpeMeHHY10 MeTKy Unix, COOTBETCTBYIONLYIO TIOCJIEIHEN yCIIenTHOH 3amu-
CU Ha IUCK. To ke 3HaYEeHNE MOKHO IIpOYUTAThb U3 I1OJIST last_s ave_t ime,
BO3BpallaeMoOro KOMaHlIOf?I INFO.

HpHHyﬂHTeﬂbHOC6pOCHTbHaHHbK?HaﬂHCKIKBBOHHeTKOMaHHaSAVE
(um BGSAVE, KOTOpas MPOU3BO/IUT COXPAHEHNE ACUHXPOHHO B (hDOHOBOM
pexxuMe).

redis 127.0.0.1:6379> SAVE

[Tocuie aToro B xxypHaje cepBepa MOSBATCS CTPOKHU BU/IA:

2 http://www.memcached.org/
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[46421] 10 Oct 19:11:50 * Background saving started by pid 52123
[52123] 10 Oct 19:11:50 * DB saved on disk
[46421] 10 Oct 19:11:50 * Background saving terminated with success

Emte onut cmmoco6 obecreueHns JOITOBEYHOCTH — M3MEHEHNE Tapa-
MEeTPOB MTHOBEHHBIX CHUIMKOB B KOH(pUTYypaIrimoHHOM aiise.

MrHoBeHHble CHUMKU

MbI MOKEM U3MEHUTD YaCTOTY COXPAHEHUST Ha IUCK, T0OABUB, YIaIUB
WJIV U3MEHUB OJTHO U3 ToJiell coxpanenus. [1o yMosyaHuio Takux mosei
3, ¥ Bce OHM HAYMHAIOTCSI KJIIOUEBBIM CJIOBOM save, 32 KOTOPBIM CJIELYET
BpeMs B CEKYH/IaX U MUHUMAJIbHOE KOJIMYECTBO KJIIOYEl, KOTOPBIE IOJIK-
HbI GBITH M3MEHEHDI, YUTOOBI HAYAIACH 3AMTUCh HA JIUCK.

Hanpumep, 4To0bl BHIIOJIHATH cOXpaHeHue Kaxabie 5 MuayT (300 ce-
KYH/[) TIPH YCJIOBHUU, YTO U3MEHUJICS XOTsI OBl OfIUH KJIIOY, HY’KHO HAIIU-
care:

save 300 1

B xondurypammronHom aiisie HaCTPOEHbI PadyMHbIE YMOJYAHUS,
a mMeHHO: ecaiu u3Menuaoch 10 000 kioueit, coxpansarb pa3 B 60 cekyH;
ecyit namenusoch 10 xioueit, coxpansats pa3 B 300 cexyHz; eciu name-
HUJICST XOTs1 OBl OJIUH KJIIOY, COXPAHATH He pexe, yeM pa3 B 900 cexyHz
(15 munyT).
save 900 1

save 300 10
save 60 10000

MOoKHO 100aBUTD JOMOJHUTEIbHBIE TIOJISI COXPAHEHVISI, OMPEIEIsTIo-
e 6oJiee TOYHBIE TTOPOTH.

®daiin c posannuceio

ITo ymosmuanuio Redis obecrieunBaet donzoseurnocms 6 koneunom cueme,
TO €CTh ACHMHXPOHHO COPACHIBAET 3HAYEHUS] Ha JUCK ¢ WHTEPBAJIAMH,
OTIpe/IeJIIEMBIMU HACTPOMKAMM COXPAHEHUs, WJIU TI0 SIBHOW KOMaHje
OT KJHMeHTa. DTO MPHEMJIEMO /JIsT K3Illa BTOPOTO YPOBHS WU CepBepa
CEeaHCOB, HO HEIOCTATOYHO, KOT/Ia I0JITOBEYHOCTD IaHHBIX — HEIIPEMEHHOE
yCJIOBUE, HATTPUMED TIPH paboTe ¢ PUHAHCOBBIMU TaHHBIMHU. [ToTb30BaTE N
He TOIMYT Bac, MOTePSIB IEHBTH M3-32 aBAPUITHOTO 3aBEPIIEHUS cepBepa
Redis.

Redis nopnepsxkusaer daiin ¢ posanucbio (appendonly.aof), B KO-
TOPOM COXPAHSIIOTCSI BCe KOMAHIBI 3aMUCH. ITO MOA00Ue TIPOTOKOIUPO-
BaHUS C YIPEKAAOIIEN 3aIIIChlo, 0 KOTOPOM IIJIa peyb B TJaBe 4, 1moc-
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BamierHoit HBase. Ecniu cepBep «rpoxnercsy, He 3anucaB 3HaUY€HUE, TO
MpU TIepe3aIrycke OH BBITIOJHUT COXPaHEHHblE KOMaHJIbl, BOCCTAHOBUB
nocjegHee cocrosiiue. YToObl aKTUBUPOBATH 9TOT PEKUM, CJAEAYET IIPU-
CBOUTb 3HAUEHUE yes MTapaMeTpy appendonly B (paiijie redis.conf.

appendonly yes

l[aﬂee MbI JOJIKHBI PEINTD, KaK 4aCTO C6paCbIBaTb KOMaH/bI B (bafm.
Pexum always obecrieunBaeT MaKCUMAJIbHYIO HaJ€KHOCTb, TaK KaK
KaX/lasd KOMaH/la COXPaHAETCA Cpa3y Ke. Ho on u cambrii MeI[]IeHHbeI, 4qTo
o0ecleHIBaET Te IIPEUMYILECTBA, U3-3a KOTOPHIX JII0AU BbIOupaoT Redis.
IIo YMOJIYaHUIO YCTaHaBJIMBAECTCA PEKNM everysec, B KOTOPOM KOMaH/Ibl
3allChIBAIOTCA pa3 B CEKYH/Y. JTo HpI/IGMJIeMbIﬁ KOMITPOMMUCC, TaK Kak, C
O/IHOI CTOPOHBI, cepBep paboTaeT JOCTaTOYHO OBICTPO, a, C APYTOii, BB B
XyauieM cjaydae rmorepsaeTe TOJIbKO U3MEHEHU A, TPOU3OIIE/IINE B T€YEHNE
onHOM cexyuzabl. Hakomer, B pexuMe no cOpoCOM Ha [IHUCK YIIPaBJseT
orepannoHHasd CUCTEMA. Ho aTo MosxeT MIPpONCXOANUTDH HE CJIMIIKOM 4acCTo,
TaK 4TO (paﬁﬂ JA03alluCh TEPSET CMBICJI U, 6bITb MOJKET, €T0 TOT/[a Jiy4lle
BOO6U_[8 He NCII0Jb30BaTh.
# appendfsync always

appendfsync everysec
# appendfsync no

Y pexuMma 703amucy eCcTh U JIPyTHe MapaMeTpbl, O KOTOPBIX MOKHO
MPOYUTATh B caMOM KoHurypainuonnom aitse. IIpu onpeneneHHbix
CII0Cc00ax 9KCILTyaTalliyd OHU MOTYT OKa3aThCsI TIOJIE3HBI.

Be3onacHocTb

Boobie-to Redis He mpoektupoBajics Kak abCoOIOTHO Oe30IacHbIi
cepBep, HO B JOKYMEHTAI[K BBl MOKETE HATKHYThCSI Ha OIMCaHUe TTapa-
MeTpa requirepass U KOMaHbI AUTH. MIx MOHGH)6HaFOHOHyHHO NUTHO-
PHUpPOBaTh, TaK KaK TMOAAEPKIBACTCS JIUIIb 3aJaHKe TIAPOJIS B OTKPHITOM
Bujzie. [lockonpky knmenTt Mosxker mpoBeputh moutu 100 000 mapomeit B
CEKYHIY, TO UTPa He CTOHUT CBEY, U TO JIaKe He TOBOPSI O TOM, UTO OTKPbI-
ThIE MAPOJIK B JI060M ciydae HebesomacHbl. Eciu Tpebyercst obecrednTsb
6esomacHocTh Redis, To JIydle ycTaHOBUTH JOCTOWHBIN OpaHaMaysp U
Hactpouth SSH.

Nurepecto, urto Redis momaepkuBaeT 6e30MacHOCTh Ha YPOBHE KO-
MaH/ IyTeM 3aIyThIBaHMsl, IIO3BOJIAS CKPhIBATh MM TOAABJIATH KOMaH-
nbl. Corepytomasi KOMaH/Ia peBpaiaeT KoMaHAy FLUSHALL (yAaluTh Bce
KJIFOUH U3 CUCTEMbI) B TPYIHO yrajbiBaeMyto cTpoky ¢283d93ac9528{986
023793b411e4ba2:
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rename-command FLUSHALL ¢283d93ac9528£986023793b411edba2

ECJII/I TEIIepb OTIPAaBUTHb CepBepy KOMaHYy FLUSHALL, OH BEpHET
OH_H/I6Ky. HaHPOTI/IB, CEeKpeTHad KOMaH/1a pa60TaeT.
redis 127.0.0.1:6379> FLUSHALL
(error) ERR unknown command ‘FLUSHALL’

redis 127.0.0.1:6379> c283d93ac9528£986023793b41ledba2
OK

Bosee ToTO, MBI MOJKEM BOOOGIIE 3aIPETUTh HEKOTOPbIE KOMAH/IBI, TIe-
PEMMEHOBAB UX B IIyCTYIO CTPOKY:

rename-command FLUSHALL “”

TakuMm 06pa3oM, MOKHO MOAABUTH CKOJIBKO YTOAHO KOMaHI, YTO M03-
BOJIIET OPTaHU30BaTh HEKOE MOoA00UE CIeUaTu3UPOBAHHOTO OKpPYsKe-
HUSL.

JAlonosHuTeNnbHbIE NapamMmeTpbl

CymtectByer psizt 60Jiee CIEUATBHBIX TAPAMETPOB [t BEICHUST KyP-
HaJIa MeJIJIEHHBIX 3alIPOCOB, 33/IaHNS KOAMPOBKH, HACTPOUKHU 3aIePKKU 1
WMITOPTa BHENTHWX KOH(pUTyparnouHbixX ¢daiiyos. Ho mpexynpexmzaem —
BCTPETUB B JOKYMEHTAI[UU YIIOMUHAHUS O BUPTyaJbHOU mamstu Redis,
He oOpailaiiTe Ha HUX BHUMAaHKS, TaK KaK B Bepcuu 2.4 OHU OODbIBJIEHDI
HEPEKOMEH/IYEMBIMHE 1 BIIOCJIECTBUN MOTYT OBITh YaJI€HBIL.

Jlnst mccnemoBanust Kouduryparuu cepsepa Redis npemiaraer oTiny-
HBIII MHCTPYMEHT 3TaJIOHHOTO TectupoBaHud. [lo ymomuanuio on mosa-
KJTroyaercs K mopty 6379 Ha sokampHON Mamube U otnpasisger 10 000
3arpocos oT uMenu 50 mapaiesbHo PaGOTAIOIIUX KJIUEHTOB. YBEIUIUTH
KosraectBo 3a1pocoB 7o 100 000 MOKHO € TTOMOIIBIO apTyMeHTa —n.

S redis-benchmark -n 100000

====== PING (inline) ======

100000 requests completed in 3.05 seconds
50 parallel clients

3 bytes payload

keep alive: 1

5.03% <= 1 milliseconds

98.44% <= 2 milliseconds

99.92% <= 3 milliseconds

100.00% <= 3 milliseconds
32808.40 requests per second

MozxHo IIPOTECTUPOBATL W JpPyrve KOMaH/bl, HAllpuMep SADD H
LRANGE; HO 4YeM KOMaH/ia CJIOKHEE, TEM 6oJbIIe BpEMEHU OHaA HUCITOJIHA-
€TCA.
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Pennukauwns rnaBHbIN-nog4YnHeHHbIN

Kak u apyrue paccMoTpeHHbIe Bbitite 6a3bl faHHbIX NoSQL (Hampumep,
MongoDB u Neo4j), Redis mojiep:kuBaeT perinKauio B pesKIMe TIaB-
HBIN-TIOMYMHEHHbIN. [lo yMosganuio cepBep SBJsIeTCs TJIaBHBIM, €CJI He
TOIYNHATH €T0 KaKOMY-TO ipyromy. /laHHbIe peryIniupyoTcst Ha TPOU3-
BOJIbHOE YU CJIO IO TYMHEHHBIX CEPBEPOB.

HacrtpouTh nounHeHHbIE cepBEPBI HECAOKHO. J[Jig Havama moHazo-
6uTcs cKonuposarh (aiil redis . conf.

S cp redis.conf redis-sl.conf
B daiin ny:xHO BHeCTH BCETO /1BA UBMEHEHUSI:

port 6380
slaveof 127.0.0.1 6379

Ecau Bcé notizieT 1o 1miany, To Mpu 3amycKe MOAYUHEHHOTO cepBepa B
€ro JKypHaJie TIOSABSATCA CTPOKU BUIA:

$ redis-server redis-sl.conf
[9003] 16 Oct 23:51:52 * Connecting to MASTER...

[9003] 16 Oct 23:51:52 * MASTER <-> SLAVE sync started

[9003] 16 Oct 23:51:52 * Non blocking connect for SYNC fired the event.

[9003] 16 Oct 23:51:52 * MASTER <-> SLAVE sync: receiving 28 bytes from master
[9003] 16 Oct 23:51:52 * MASTER <-> SLAVE sync: Loading DB in memory

[9003] 16 Oct 23:51:52 * MASTER <-> SLAVE sync: Finished with success

A B )KypHAaJie rIaBHOTO CepBepa — CTPOKa 1 slaves. Eciiu BBIIOTHUTD
Ha IJIABHOM CEPBEPe KOMaH/Y

redis 127.0.0.1:6379> SADD meetings “StarTrek Pastry Chefs” “LARPers Intl.”

a IIOTOM IHOAKRJIIIOYUTHCA K IMOAYMHEHHOMY, TO MOJKHO 6yﬂeT TIOJIYYUTDh
CIIMCOK BCTpPEY:
redis 127.0.0.1:6380> SMEMBERS meetings

1) “StarTrek Pastry Chefs”
2) “LARPers Intl.”

B HpOH3BOZICTBeHHOI>i CHUCTEMa pEIINKaI s 0OBIYHO BKJIIOYAETCS I
IMOBBIIIEHUWA JOCTYITHOCTHU MJIM PE3EPBHOIO0 KOIMMMPOBaHUA, ITOITOMY IO/ -
YMHEHHBIE CEPBEPDI 3allyCKAIOTCA Ha PAa3HbIX MalllMHaX.

3arpy3ka gaHHbIX

MbI MHOTO TOBOpPHIIH O TOM, Kakast Redis GbicTpast cucrema, HO IPOYYBC-
TBOBaTbh 9TO, HE UMESI COJIMTHOTO MACCUBA JIAHHDIX, CTOKHO.

Jlasaiite 3arpysum Ha cepsep Redis Gosbinoii Habop maHHbIX. Eciu
XOTUTE, MOKETE HE OCTAHABJIHUBATDH IMOMYUHEHHBIN CEPBEP, HO HACTOJIb-
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HBIIT KOMITBIOTED WJIH HOYTOYK OYayT paboTtath ObICTpee, KOT/Ia 3aIyIieH
TOJILKO TJIAaBHBIH cepBep. Mbl cobupaeMcst ckavath ¢ caiita Freebase.com
CIIUCOK, CofiepsKaniii 6osee 2,5 MUIJIMOHOB HA3BAHUHN U3JAHHBIX KHUT,
UICHTHDUITIPYEMBIX MEXIYHAPOIHLIM CTAHAAPTHBIM KHIKHBIM HOMe-
pom (ISBN)®.

[TpeaBapuTeIbHO YCTAHOBUTE gem-TIakeT redis /st Ruby.

S gem install redis

CymiecTByeT HECKOJIBKO CII0CO60B BCTaBUTDH GOJIBIION HAaOOp AaHHBIX.
OHM BapbUPYIOTCS 0 CKOPOCTH U COOTBETCTBEHHO 110 CJIOKHOCTH.

CaMblil IIpocTOil METOZ — IIPOCTO OGONTU B LIUKJIE BECH CIINCOK JAHHBIX
U1 BBIIIOJIHUTD /IS KA)KI0r0 3HAYCHMsI KOMaHLy SET C IOMOIIBIO CTaHaP-
THOI KIMEeHTCKOI 6ubanoTeku redis-rb.

redis/isbn.rb

LIMIT = 1.0 / 0 # 1.0/0 B Ruby obo3HadaeT 6ECKOHEYHOCTH
# $w{rubygems hiredis redis/connection/hiredis}.each{|r| require r}
$w{rubygems time redis}.each{l|lr| require r}

Sredis = Redis.new(:host => #127.0.0.1", :port => 6379)
Sredis.flushall
count, start = 0, Time.now

File.open(ARGV([0]) .each do |line]|
count += 1

next if count == 1
isbn, _, _, title = line.split(”\t")
next if isbn.empty? || title == “\n”

Sredis.set (isbn, title.strip)

# ycTaHoBuUTe 3HadeHye LIMIT, ecnu He XOTUTE 3arpyXaTh BeChb HabOp MaHHHX
break if count >= LIMIT
end

puts “#{count} =ineMenToB 3a #{Time.now - start} cekyuHn”

S ruby isbn.rb isbn.tsv
2456384 >mmeMeHTOB 3a 266.690189 cekyHn

Yrobbl YCKOPUTH BCTaBKY M He KCHOJb30BaTh JRuby, MoskHO ycTa-
HOBUTD JIOTIOJIHUTEJIbHBIN gem-TlakeT hiredis. JTo HamucauHbiil Ha C
ApaiiBep, KOTOPbII paboTaeT 3HAYUTEILHO ObICTpee ApaiiBepa Ha YUNCTOM
Ruby. 3aTem packoMMeHTUpPYIiTe CTPOKY hiredis require, 4TOOBI 3a-
IPy3uTh JipaiiBep. Bo3MOKHO, BbI HEe 3aMETUTE CEPHbE3HOTO YJIyUIIEHUS

3 http://download.freebase.com/datadumps/latest /browse/book /isbn.tsv
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Ha TaKOTO PoJ/ia 3ajiaue, 3arPy’Kaioleil Mpek/ie BCETo MPOIEeccop, HO MPU
UCIIOJAb30BaHNK Ruby B IIPOM3BOIACTBEHHON cHCTEMe Mbl HACTOSTENbHO
PEKOMEH/IYeM YCTAHOBUTD hiredis.

3aMeTHOIro YCKOPEHHUS MOKHO HOOUThCS 3a CUeT KOHBeHepusaluu.
Cremyromuit ckpunt co3maet naket u3 1000 cTpok u BcTaBisieT ero 1ie-
JINKOM, TiepefiaBasi KouBeiiepy. B pesysibrare BpeMsi BCTaBKU Ha Halllei
MalIiHe YMEHBIIUIOCh O0Jiee ueM B TPU pasa.

redis/isbn_pipelined.rb

BATCH_SIZE = 1000
LIMIT = 1.0 / 0 # 1.0/0 B Ruby ofbo3HadyaeT GECKOHEYHOCTH

# %w{rubygems hiredis redis/connection/hiredis}.each{|r| require r}
$w{rubygems time redis}.each{|r| require r}

Sredis = Redis.new(:host => #127.0.0.1", :port => 6379)
Sredis.flushall

# OTIpaBUTL HAHHHE B BMUIOE ONHOTO IakeTa OOHOBIIEHUS
def flush(batch)
Sredis.pipelined do
batch.each do |saved_linel|

isbn, _, _, title = line.split(“\t”)
next 1f isbn.empty? || title == “\n”
Sredis.set (isbn, title.strip)
end
end
batch.clear
end
batch = []
count, start = 0, Time.now

File.open(ARGV([0]).each do |line]|
count += 1
next if count == 1

# IIOMeCTUThL CTPOKM B MaCCUB
batch << line

# xorma B MaccuBe okaxercs BATCH_SIZE »i1eMeHTOB, COPOCUTEH eTro
if batch.size == BATCH_SIZE

flush (batch)

puts “#{count-1} mrnemeHTOB”
end

# ycraHOBuTe 3HaueHye LIMIT, ecnu HeE XOTUTE 3arpyXaThb BeCb HabOp MaHHHX
break if count >= LIMIT

end

# cOpoCUTEH OCTaBmMECS 3HAYEHUS
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flush (batch)
puts “#{count} =neMenToB 3a #{Time.now - start} cekyHn”

S ruby isbn_pipelined.rb isbn.tsv
2666642 mrmeMeHTOB 3a 79.312975 cexkyHI

Takum 06pa3oM MbI YMEHBIIMJIN KOJUYECTBO coennHeHuil ¢ Redis,
HO y MOCTPOEHUst Habopa MaHHBIX JJIS TIepeiaui 1o KOHBEHepy UMeIoTCs
coOCTBEHHbIE HAKJIAHbIe pacxoasl. OpraHu3yst KOHBelep B MPOU3BOJIC-
TBEHHOU cucTeMe, MOIKCIIePUMEHTUPYITE, 33/1aBasg pa3Hoe KOJIMYeCTBO
omepaIiii B OJTHOM TaKeTe.

Jlnst mosib3oBaTesiell Ruby 1omyTHO OTMETHM, YTO €C/Id TPUIOKEHIE
paboTaer B HeOJOKUpPYIOLIEM pexuMe, nmpuMeHas Event Machine, to
npaiiBep Ruby mozker 3aeiictBoBath em-synchrony 3a cuer Bbi30Ba EM: :
Protocols::Redis.connect.

Knacrtep Redis

IToMuMO TTPOCTON PeIUIMKAINY, MHOTHE KJIneHThl Redis mpemocTaBiistor
uHTepdEC I8 TOCTPOEHUS TPOCTOTO «PYKOAEIbHOTO» PacIIpe/iesicHHO-
ro kiacrepa. Hanucanubiii Ha Ruby kiument redis-rb momamepskusaer yri-
PaBJISIEMBII KJIACTEP C COTJIACOBAHHBIM XeNTMPOBaHUEM. BO3MOKHO, BbI
elife TIOMHUTE, KaK MbI 06CYK/IQJIU COTJIACOBAHHOE XEIIMPOBAHNUE B IIABE,
nocssuienHoi Riak, rae MoxHO 100aBIATh U YAAIATD y3Jibl 6€3 ycTape-
BaHMsI OOJIBIIUHCTBA KJIIOUeit. 3/1eCh uiest Takast JKe, TOJBKO KJIacTep yii-
PaBJISETCS KJINEHTOM, 2 HE CAMUMU CEPBEPAMU.

Jlist Hauajta HaM OHAMOOUTCS ellle OfiuH cepBep. B otimuune ot pen-
JIMKATIUU TJIaBHBIN-TTOIYMHEHHBII, 3/1eCh 00a cepBepa UTPAIOT POJIb TJIaB-
HOTO (KaK B KOH(UTYPAIUK 10 YMOJYAHUIO). MbI TIPOCTO CKOITUPOBAJII
(aitn redis. conf u 3amenusu Homep nopra Ha 6380. Bosbiie ¢ cepBepa-
MU HUYETO JIeJIATh He HAJIO.

redis/isbn_cluster.rb

LIMIT = 10000
sw{rubygems time redis}.each{lr| require r}
require ‘redis/distributed’

Sredis = Redis::Distributed.new /([
“redis://localhost:6379/", “redis://localhost:6380/"

1)

Sredis.flushall

count, start = 0, Time.now
File.open(ARGV[0]) .each do |line]
count += 1
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next if count == 1
isbn, _, _, title = line.split(”\t")
next if isbn.empty? || title == “\n”

Sredis.set (isbn, title.strip)

# ycraHOBuUTe 3HaueHye LIMIT, eciu He XOTUTE 3arpyXaTh BeCb HabOp MaHHHX
break if count >= LIMIT

end

puts “#{count} items in #{Time.now - start} seconds”

Jlist comanust MOCTa MEKIY IBYMsI M OoJiee cepBepaMi TPHIILIOCH
BHECTHU JIUIIb HE3HAYNTETbHBIE U3MEHEHUS B CYNIECTBYIOUIUN KJIMEHT
IS 3arpy3Ku Habopa IAHHBIX O KHUTaX. Bo-mepBhIX, HYKHO 3aTpeboBaTh
(ailr redis/distributed u3 gem-nakera redis.

require ‘redis/distributed’

3arem MbI 3amensieM kiaueHT Redis Ha Redis::Distributed u nepegaem
emy maccuB URI-aznpecos cepBepoB. Bo Bcex URI ykazana cxema redis
u najee ums cepsepa (localhost) u mopr.
Sredis = Redis::Distributed.new /([
“redis://localhost:6379/",
“redis://localhost:6380/"
1)

3arrycka KJaueHTa TPOU3BOJIUTCS TaK e, KaK U paHblIle.

S ruby isbn_cluster.rb isbn.tsv

Ho Temneps Ha KJIMeHTA BO3JIAraeTcst ropasio 60Jbiie paboThl, TIOTOMY
YTO OH BBIYMCJISIET, KAKUE KJIFOUM Ha KAKUX CepBepax XpaHsTCst. YOeauTh-
CS1 B TOM, UTO KJIIOUH JICHCTBUTENBbHO XPAHATCS HA PA3HBIX CEPBEPAX, MOXK-
HO, TOMBITABINKCH 3ampocuTh K1tou ISBN ¢ kaskoro cepBepa B KOMaH/I-
HOU 060s0uKe. B oTBeT Ha KOMaH/Iy GET 3HAU€HUE BEPHET TOJBKO OJMH
cepsep. Ho ecin 3anpammsars kiaoun yepes o6bekT Redis:Distributed,
TO KJIMEHT OY/IET TOJIyYaTh 3HAYEHNE OT MIPABUJIBHOTO CEPBEPA.

DunbTpsl Bnyma

CraTb BJIaJIe/IbIleM YHUKAIBHOIO TEPMUHA — 3aMeYaTebHBII C110cob ra-
PaHTHPOBATh YCIENIHOCTh MOKMCKA B ceTu. Ecii Gbl BbI HAMCAIN KHUTY
«The Jabbyredis», To mpakTidecky HaBepHsIKa 06 TIOUCKOBASI CHCTEMA
ykazasia Obl Ha Bac. /laBaiiTe HAMUIIIEM CKPUIIT, KOTOPBIi GYET IPOBEPSITh,
SIBJISIETCS JIX HEKOE CJIOBO YHUKAJIBHBIM CPE/IH BCEX CIIOB, BCTPEYAMOIIXCS
B Ha3BaHUSIX KHUT u3 Katasora ISBN. /Isg mpoBepku TOro, BCTpeUasioch
JIM CJIOBO PaHee, MOKHO BOCIIONIb30BaThes (husibrpoM Biryma.
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Ounprp bayma — aT0 BepOSITHOCTHASI CTPYKTypa AAHHBIX, KOTODAs
TIPOBEPSIET CYIECTBOBAHNE dIeMEHTa B MHOJKECTBE. BIiepBBIe MBI BCTpe-
TUJIACH C Hell B pasnene «Cxatue u puasTpsl birymas B riraBe, mocBsImneH-
Hoit HBase. @uistp Baryma MoskeT BO3BpaIliaTh JIOKHOTIOJIOXKUTETbHBIT
OTBET, HO HUKOT/Ia — JIO;KHOOTPUIATENBHBIIH. ITO MOJIE3HO, €CIi TpedyeT-
¢s1 GBICTPO YCTAHOBUTb, UTO 3HAUEHIE HE CYNIECTBYET.

3azayy J0Ka3aTeNbCTBA HECYIIeCTBOBAaHUS (QUIBTp biyma perraer
3a cyeT MpeodpPa30BaHUsT 3HAYEHUS B CHIIBHO Pa3pesKEHHYIO MOCIeI0Ba-
TEJIBHOCTH GUTOB, KOTOPAsk CPABHUBAETCS € OObeIUHEHNEM GUTOB, COOT-
BETCTBYIOIINX BCEM CYIIECTBYIONINM 3HaUYeHUAM. VIHBIMU croBaMu, ipu
nobaBJIeHHH HOBOTO 3HAUEHHUsI Tpor3BoAuTes omnepanus VJIN ¢ Tekymieit
HOCJIeJOBATEIbHOCThIO OUTOB, XpaHsIeiicsa B puasrpe Biayma. Ecim tpe-
GyeTcst TPOBEPUTD, CYIIECTBYET JIU YKe JaHHOE 3HAYEHHUE, TO MBI BBITTOJ-
HseM oreparuio U ¢ XpaHuMoii mocse[oBaTeabHOCTbI0 6uToB. Econ B
MAHHOM 3HAYEHWUHN TIOHST XOTS OB OZIUH OUT, KOTOPBII HE TOMHSAT B CO-
OTBETCTBYIOIIIEM cerMeHTe GuibTpa Biryma, 3HAUuT, 3TO 3HAYEHNE paHee
He 106aBIISATIOCH, TO €CTh €T0 3aBeIOMO HeT B MHOKecTBe. Hinke ata nzest
npezicTaBIeHa rpaduIecKy.

ab

|0|0|0|1|0|0|0|1A|0|0|0|1|0|0|1|0|0|0|1|1|0|2|0|0|

Hamumem mporpammy, Kotopas Tiepebupaer Bce KHUTH K3 Habopa
ISBN, usBjiekaer 1 HOpMATU3yeT HA3BaHUE KHUTH, a 3aTeM pasbuBaeT ero
Ha oT/enbHble cioBa. Kaxmoe cioBo nposepsercs mno ¢buiabrpy biyma.
Eciu dussrp Bo3Bpariaer false, 3Ha4uT, CI0BO €lile He CYIIECTBYET, U MbI
nobagiisteM ero B Guibrp. IOy THO MOKHO BBIBOAUTD BCE BCTPETUBINTE-
CsI HOBBIE CJIOBA.

S gem install bloomfilter-rb

redis/isbn_bf.rb

# LIMIT = 1.0 / 0 # 1.0/0 B Ruby ofbo3HadaeT GECKOHEYHOCTDH
LIMIT= 10000

sw{rubygems time bloomfilter-rb}.each{lr| require r}
bloomfilter = BloomFilter::Redis.new(:size => 1000000)

Sredis = Redis.new(:host => “127.0.0.1", :port => 6379)
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Sredis.flushall

count, start = 0, Time.now
File.open(ARGV([0]) .each do |line]|
count += 1

next if count == 1

_, _, _, title = line.split(“\t")

next if title == “\n”

words = title.gsub(/["\w\s]+/, ‘’).downcase

# BHOENsieM CJioBa
words = words.split(’ ‘)
words.each do |word]
# IPOIyCTUTHL CJIOBO, €CIM OHO yXe eCThb B ¢uinbTpe BiyMa
next i1f bloomfilter.include? (word)
# BHBeCTM paHee He BCTpedaBlleecCs CJIOBO CJIOBO
puts word
# nmobaBuTHL HOBOE CJIOBO B omiIbTp BriyMma
bloomfilter.insert (word)
end
# ycraHoBuTe 3HaueHye LIMIT, ecnu He XOTUTE 3arpyXaTh BeCb HabOp MaHHHX
break if count >= LIMIT
end
puts “Comepxur Jabbyredis? #{bloomfilter.include? (’jabbyredis’)}”
puts “#{count} ctpox 3a #{Time.now - start} cexyuHn”

Itot ¢punsrp bayma ma ocrose Redis narmican va Ruby ByHmeprun
Nnbsa Tpuropuk (Ilya Grigorik), Ho cama nzmest mepeHocuTcst Ha 060t
JIPYTOH SI3BIK.

[Ipn 3amycke kameHTa MCHoOAb3yeTcs TOT ke cambril daiin ISBN, HO
aHATN3UPYeM MBI TOTBKO Ha3BAHWS KHMT.

S ruby isbn_bf.rb isbn.tsv

[Monauany GyeT BCTPEYaThCA MHOTO OOMIEYTOTPEOGUTETBLHBIX CIIOB
tuina and u the. Ho 6mxe k KoHIy Habopa MOsIBASIOTCS Bee Goiee cTpaH-
HBIE CJIOBA, HAIIPUMED unindustria.

I[Toc 5TOTO MOAXO0/Ia — BO3MOKHOCTH OOHAPYKMBATH CII0BA-AyOIMKa-
TBI. A MUHYC B TOM, YTO BPEMsI OT BPEMEHH TIPOCAUUBAIOTCS JIOFKHOIIOIO-
JKUTEJbHBIE OTBETH — (OUIBTP BiryMa MojKeT MpOMyCTUTH CJI0OBO, KOTOPOE
HUKOT/[a HE BCTPEYanoch. [[0aTOMY B PeabHBIX TPUIOKEHUSAX BBITIOJTHS-
eTcsl JIOTOJHUTEIbHAST IPOBEPKaA, HApUMep, Mo Gosiee Me/JIeHHOH Gase
MaHHBIX B CHCTEME, Ky/la 3aIChIBAIOTCS Bee Aanubie. Ho aTo Gymer mpo-
HCXOJIUTH IOCTATOYHO PEAKO B TIPEAOTIOKEHIH, YTO pazMe] (HUIBTpa 10-
CTaTOYHO BEJIUK, & ATOT Pa3MEP MOXKHO OIEHUTH 3apatee’.

4 http://en.wikipedia.org/wiki/Bloom_filter
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SETBIT n GETBIT

Kak MbI yske TOBOPUJIH, TIPUHITUI PaboThl (uiikrpa Biiyma ocHOBaH Ha
MaHUIYJSAIUSAX ¢ OUTaMU B Pa3pe;keHHOM OUTOBOM BeKTOpe. B peasisa-
uu pussTpa Biryma B Redis, KoTOPOit MbI TOJIBKO 4TO BOCTIOJIB30BAJIHCh,
MIPUMEHSIIOTCS /IB€ CPABHUTEIHHO HEABHO MOSBUBIIUECS KOMAHIbI, KO-
TOPBIE U BBIMOJHAIOT 3TU MAaHUILYJIATTAN: SETBIT U GETBIT.

Kak u Bo Bcex xomanzax Redis, HazBaHue SETBIT rOBOPUT CaMoO 3a
cebs1. KomaHia ycraHaBIuBaeT OfuH GUT B HEKOTOPOU TIO3UIK OUTOBOTO
BEKTOPA, IPUYEM TIO3UIMN HYMEPYIOTCS € HYJIsL. TOT Cocob Y4acTo mMpu-
MeHsIeTCst JIJIst OBICTPON MOMETKU B MHOTOIIAPAMETPUYECKUX CUCTEMAX —
IIPOIIle 3aBECTH HECKOJIBKO OMTOB, UM OIMCHIBATh BCE CTPOKAMHU.

Ecit 661 HaM TTOHAZIO0OMIOCH CO3/IaTh CHCTEMY ydeTa MPHUITPaB K raM-
Gyprepam, TO MbI MOTJIA OBl COIMIOCTABUTh KaXKIOU MPUIPABE TTO3UIHIO
6uta, HapuMmep: ketayt = 0, ropuniia = 1, ayk = 2, canar-natyk = 3. Tor-
na raMOyprep ¢ TOPUHUIIEH 1 IyKOM MOKHO OBLIIO OTIHCATh GUTOBBIM BEKTO-
pom 0110, KOTOPBII B KOMaHIHOM CTPOKe (hOPMUPYETCS TAK:

redis 127.0.0.1:6379> SETBIT my_burger 1 1
(integer) 0
redis 127.0.0.1:6379> SETBIT my_burger 2 1
(integer) 0

3areM MbI MOIJIHA 6[)1 IIPpOBEPUTD, AOJIKHBI JIN IIPUJIAraTbCs K MOEMY
raM6yprepy JIAaTYK WUJI rOpYMILa. Ecim BO3BpallleH 0, TO OTBET — HET, €CJI1
1 — 1o ma.
redis 127.0.0.1:6379> GETBIT my_burger 3
(integer) 0
redis 127.0.0.1:6379> GETBIT my_burger 1
(integer) 1

B peanusanuu dunsrpa Biyma aTa ujes ucrosb3yeTcs ImyTeM mpe/-
CTaBJIEHUs 3HAUEHUs B BUIe GUTOBOTO BekTOopa. [Tpu obpaiiennu K MeTo-
Iy insert () BBI3bIBAETCS KOMaHJA SETBIT X 1 JIJISI KOXKAOHN NO3unuu X,
B KOTOPO#1 OUT MOAHAT, a TPU 0OpallleHuu K include? () CYIIECTBOBAHUE
IpoOBepsieTCs yTeM BbI30Ba GETBIT X — U Bo3Bparnaercs false, ecoiu xoTst
OBl ST OJ[HOM MO3UIMK GETBIT Bo3Bpaiaer ).

Ounbrp Biyma mpekpacHo crpaBiisieTcs ¢ 3a7avyeil YMeHbIIEeHUs U3-
GbITOUHOTO Tpaduka ¢ Gosee MeJEHHON CUCTEMOM, CTOAIIEH 3a HUM,
Gy/ib 9TO MeUIeHHas 6a3a AaHHBIX, OTPAHUYEHHBIN PECypC WK CETEBOIl
sanpoc. Eciu umeercs memiennas 6asa IP-axpecos u tpebyercs orce-
JKUBATh HOBBIX II0JIb30BATEJIEll CaliTa, TO MOKHO IIPEABAPUTENHHO [IPOBeE-
puth ¢ nomorwio ¢pussrpa biryma, cymniecrByer i yxxke [P-azpec B cucre-
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Me. Ecaii dustp BepHYJ false, TO MOXKHO C YBEPEHHOCTBIO CKa3aTh, UTO
ajipeca elle HeT, ¥ OTPearnpoBaTh COOTBETCTBYONMM 06pasoM. Ecim ke
(UIBTP BEPHYT true, TO aPEC, MOKET GBITh, CYIECTBYET, 8, MOJKET OBITH,
U HET, O3TOMY HEOOXOANMO JOTIOMHUTETbHOE 0OpalieHe K OCHOBHOMY
XpaHWIUILy. VIMeHHO MoaTOMY Tak BaXKHO TIPABUJIBHO BBIYICIUTH PA3Mep
useTpa — MpM NOAXOAIEM pa3dMepe GUIBTP Biryma MokeT yMEHBITUTD
YACTOTY OIMHOOK, TO €CTh BEPOSITHOCTD JIOKHOMOJIOKUTETEHOTO OTBETA
(HO He UCKJTIOYNTDH UX BOBCE).

Adenb 2: ntorn

Ceroaust Mbl ipofoskKI usydenre Redis, mepeiiis oT mpocThix omepa-
Wi K BOMPOCY O TOM, KaK BBIKATh MAKCUMYM MTPOU3BOIUTETBHOCTU U3 1
6e3 Toro oueHb OBICTPOIT cucTeMbl. Buepa Mbl ybenunuch, uto Redis obec-
rednBaeT ObICTPBIE U THOKUE CTPYKTYPHI JAHHBIX U TPOCTBIE MAHUITYJIsI-
IIMM C HUMH, HO OH TaKsKe YCIEIIHO CIPaBJIsieTcst U ¢ 6ojiee CIOKHBIMU
3ajlauaMu, TIPEJOCTABJISIA BCTPOEHHbBIE (DYHKITMN 1Ty OIUKAIIMU-TIOAMCKI
u 6uToBBIE onepanuu. Kpome Toro, oH HacTpanBaeTCs B IMMPOKUX MTpe/ie-
JIax, TIO//IEPsKUBast PasHOOGPasHBIE TTAPAMETPhI I0JTOBEYHOCTH W PETLIIH-
KaIlUH, 4TO TIO3BOJISIET A/[ATITUPOBATH €T0 K CAMBIM PA3HBIM TIOTPEGHOCTSIM.
Haxowerr, nyist Redis nmeercst psji HaMCaAHHBIX CTOPOHHUMHY Pa3paboTyn-
KaMU PaclTMpeHii, B 4acTHOCTH (GUIsTpbl Biiyma v Kactepsl.

Ha sTOM MBI 3aBepIiaeM paccMOTpeHHe OCHOBHBIX OTepalluii cepsepa
cTpykTyp nanubix Redis. 3aBTpa MbI 3aiiMeMCs1 IPYTUM JI€I0M, 2 UMEHHO
Bocmioab3yeMcst Redis kak KpaeyroJbHBIM KaMHEM B CHCTEMe MHOTOCTO-
POHHETO XpaHeHUs AaHHbIX, Kyzaa BoiayT eme CouchDB u Neo4;j.

denb 2: gomawuHee 3agaHune

NHdopMaLMOHHBIA MOUCK

1. Hal?mm‘e CBEJACHUS O PA3JNYHDBIX ITAaTTEPHAX obMmeHa COO6HI€HI/IH-
MU 1 BbIZICHUTE, CKOJIBKO N3 HUX P€aIN30BaHbl B Redis.

3apgaun

1. 3amycrure cKpunT 3arpy3ku ganubix o ISBN, oTk/iounB MruoBeH-
Hble CHUMKU ¥ J03anuch B (aiiy. 3areM mompoOyiite 3amyCcTUTh
€ro, 3a/laB IlapaMeTp appendfsync PaBHbIM always, U IIOCMOTPU-
T€ Ha Pa3jinyre B CKOPOCTH.

2. BosbMure cBOM J106MMBII KapKac A1 pa3paboTKK BeO-IIPUIIOKe-
HUHI ¥ ONBITAHTECH C T0 IIOMOILBIO Pa3padoTaTh IPOCTYIO CIYKOY
cokpaiennss URL-azpecos, ucnonbsys Redis B kauecTBe XpaHu-
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smmia ganaeix. CalT goskeH npesarats mose s BBoga URL n
peanmn3oBBIBATH Mepeasipecariuio ¢ Kopotkoro URL Ha mcxomHbIii.
[ToBbICckTE HAEKHOCTH XPAHEHUS € TTOMOIIBIO Ki1actepa Redis u3
HECKOJIBKUX Y3JIOB C PEIUTHKAIIEl TIaBHbIH-TTOYNHEHHBIH.

8.4. NeHb 3: KOMOMHUpOBaHUe
Cc Apyrnmmu 6a3amm g aHHbIX

CeroHst MBI 3aBEPIIMM TJIABY O TIOCTEHeN 6a3e TaHHBIX, TPUTIACHB Ha
ChEMKU HEKOTOPBIE paHee paccMOTpeHHbIe cucteMbl. Ho rimaBHyio posb
Gyznet urpath nMeHHO Redis, ¢ TOMOTIBIO KOTOPOTT MBI YITPOCTUM U YCKO-
PUM B3aNMOJIEHCTBYE C APYTUMHU Ga3aMU TaHHBIX.

B aT0it KHUTE MBI Y3HAIH, UTO Y KayKI0W GA3BI JAHHBIX €CTh CBOYM CUITh-
HBbIEe CTOPOHBI, TOATOMY MHOTHE COBPEMEHHBIE CHCTEMBI Pa3BUBAIOTCS B
HaIpaBJIeHUT MOJIETT MHOTOCTOPOHHero xpatenus (polyglot persistence),
KOT/[a UCTIOJIh3YETCsT HECKOMBKO 6a3 MaHHBIX U KayK/as HTPAET CBOIO POJIb.
Mbi moctpoum npoekt, B kotropom CouchDB 6yzer BbicTynarh B poJiu
CHICTEMBI, Ky/la 3aIIChIBAIOTCSI UCXOAHbIE JaHHBIE (KAHOHUYECKUN WC-
TOYHHUK JaHHBIX), Neodj OymeT ynpasiasath cesasami, a Redis — ncmonpso-
BaThC [IJI1 3aTPY3KHU IAaHHBIX U KAIUPOBaHUsI. CUnTAiITe 9TO BBITYCKHBIM
9K3aMEHOM.

Cpasy ckaxkeM, UTO 3TOT IPOEKT He OTPasKaeT NPUBEPKEHHOCTD aBTO-
POB K KaKOMY-TO KOHKPETHOMY HaGopy 6a3 MaHHBIX, SI3BIKOB WU KapKa-
COB. ITO BCETO JINIIb IEMOHCTPAIINST COBMECTHOI PaBOTHI HECKOMBKUX 6a3
MAHHBIX, TIe 0COOBIE YMEHUS KAKIOH BHOCAT CBOW BKJIQJL B IOCTHKEHE
ob1eli mesu.

Cny»x6a MHOrocTOPOHHEro XxpaHeHns

Hamra cay:x6a MHOTOCTOPOHHETO XpaHeHus Oyzer paboTaTh Kak (hpoH-
TaJbHas cucTeMa /I XpaHeHuss UHGOPMAIINU O MY3BbIKATbHBIX IPYTITIAX.
Mpbl XOTUM XPaHUTh CIMCOK HAa3BaHWH TPYII, UMEHA yYaCTBOBABIIUX B
HUX UCTIOJHUTEJEH U PO KAKAOTO MCHOJHUTENS B TPYIINEe — OT BEy-
IETO BOKAJIMCTA JI0 aKKOMITaHUAaTopa Ha KiaaButape. Kaskmas u3 tpex 6a3
naunbix — Redis, CouchDB u Neo4j — Gyzer oTsedars 3a onpeneeHHble
ACTIEKTBI CCTEMBI.

Ha Redis B Haieii cucteme Bo3jiaraioTcsi Tpu BakKHble (QYHKIIMU: T10-
Motib B 3arnosaHernn 6a3bi CouchDB gaHHbIMU, K9IIUPOBaHNUE HEAABHO
BHeCeHHbIX B Neo4j usMeHeHuil 1 ObICTPBIN MOUCK 110 HEIIOJIHBIM 3HaYe-
rusiM. Ckopocth Redis u ¢crocobHOCTD XPaHUTh Pa3indHbIe CTPYKTYPHI
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JAHHBIX TIO3BOJIAIOT C YCIIEXOM TIPUMEHUTB ee JIJIsT 3aTI0THEHUST CHCTEMBI
NAHHBIMH, & BCTPOEHHBIN MEXaHNU3M CPOKa XpaHEHUs — TO YTO HAO I
OPTraHU3aIUH KIITHPOBAHNS.

CouchDB 6yzer y Hac cucTeMON MepPBUYHOI 3alllCH, TO €CTh
ABTOPUTETHBIM (KAaHOHWYECKMM) WCTOYHUKOM [aHHBIX. llockombky
CouchDB - mokymenTtHas 6Gasa, B Heil yIOOHO XpaHUTb JAHHBIE O
IPYTIax, B KOTOPbIE BJIOKEHBI CBEAECHUS 00 UCTIOTHUTENSAX W UX POJISIX. A
nmetorumest B CouchDB unrepdeiicom Changes API MbI Bocosibayemcst
IUTST CHHXPOHH3AITUH € HAIITUM TPETHIM UCTOYHIKOM /TAaHHBIX.

Neo4j Gyner BbICTYIIaTh B POJIM XPaHUJIMIIA CBsi3ed. XOTS MpSMble
sampocsl k CouchDB BrosHe BO3MOXKHBI M pasyMHbl, TpadoBast 6asza
JAHHBIX HAMHOTO IIPEBOCXO/IUT BCEX KOHKYPEHTOB B IIPOCTOTE U CKOPOCTH
o6xona cBsizell Mexky yamamu. Mer Gy/ieM XpaHUTh B HEll CBS3H MEKIY

TpynramMu, nxX 4jaeHaMu 1 pOJIAMUA OT/IC/IbHBIX YJIE€HOB.

5 http://martinfowler.com/bliki/Database Thaw.html
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[aHHbIX, 0OCNYXMBAIOLLEN HECKOJIbKO MPUAOXEHUH. OTa KOraa-To nonynaspHas
CXemMa MHTerpaumm yctynmna MecTo CTPYKType C MPOMEXYTOYHbIM CI0EeM, Korga
NPUIOXeHUs obLaloTcs He ¢ 6a30l AaHHbIX, @ CO C/IOEM CIyX6 Mo MPOTOKONY
HTTP. 9710 gaeT caMomy NPOMEXYTO4YHOMY CJI0l0 CBOG0Ay Beibopa ntoboro yncna
NN, Kak B cslydHae MHOTOCTOPOHHEro XpaHeHu4d, J1IO60F0 Tnna 683 AAHHbIX.

B Hameii cucreme y Kaxoi 6a3bl JaHHBIX CBOSI POJIb, HO HEIIOCPE/IC-
TBEHHO OHU MEKy c000# He KOHTaKTHPYIOT. [lyist 3amonHeHus 6a3 jaH-
HBIX, OPTaHU3AIUY B3AUMOIEHCTBUS MEXKy HUMU U B KQUeCTBE ITPOCTOTO
(hpoHTATBHOTO cepBepa MbI Oy/eM HCIoIb30BaTh kKapkac Node.js, ocHo-
BaHHBIN Ha JavaScript. [IoCKOIbKY /IJIs1 CONPSIKEHUsT PA3HBIX 0a3 TaHHBIX
6e3 IpOrpaMMHUPOBaHUsI He OOOUTHCE, B 3TOT TIOCIEIHUN JIeHb Mbl HATIU-
1meM GoJIbIIe KOJIa, YeM BO Beell KHUTE.,

3anonHeHne gaHHbLIMU

Hama nepBada 3aJa4da — 3aIllOJIHUTh XpaHUJINIIA HeO6XOI[I/IMI)IMI/I JTaHHbI-
Mu. MBI c/ieslaeM 9TO B JiBa Ilara: cHadaJla 3amoJHuM gaHHbiMu Redis, a
IIOTOM — Halll KaHoHn4ecKkuil uctoununk, CouchDB.

Kak u panbine, ckadyaeM Habop gaHHBbIX ¢ caiita Freebase.com. Ha
STOT pa3 HAaC MbI BO3bMeM HabOp group membership ¢ TabyJsiTOpamMu
B KauecTBe paszmesureneit’. B aTom daiie ouernb muOTO MHMpOpPMAINY,
HO Hac OYIyT MHTEPECOBATh TOJIBKO MOJISI member (MMsT UCIOJTHUATEIS),
group (Ha3BaHWe TPYMIBI) U roles (POJU B TPyIIe, MepeunCIeHHbIE
uepes sansTyo). Hanpumep, Ixon Kynep (John Cooper) 6ot B rpyiiie
Skillet Bepymm BokanucroM (Lead vocalist), 6acuctom (Bassist) u urpaj
Ha aKycTuaeckoit rutape (Acoustic guitar).

/m/0654bxy John Cooper Skillet Lead vocalist,Acoustic guitar,Bass 1996

B koHeYHOM HTOTE MBI XOTUM ITOMECTHUTD cBeieHusi 0 [[sxone Kynepe u
npyrux ydactaukax rpynmst Skillet B ogn noxyment CouchDB ¢ moka-
3aHHON HIZKE CTPYKTYPOil. ITo 1oKyMeHT Gyzet poctyreH no URL-aape-
cy http://localhost:5984 /bands/Skillet.

{
“_id”: “Skillet”,

“name”: “Skillet”
“artists”: [
{
“name” : “John Cooper”,
“role”: [

“Acoustic guitar”,
“Lead vocalist”,

6 http://download.freebase.com/datadumps/latest/browse/music/group _membership.tsv
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“Bass”

“name”: “Korey Cooper”,
“role”: [
“backing vocals”,
“Synthesizer”,
“Guitar”,
“Keyboard instrument”

B daiine xpansites cenenus 6osee yeM o 30000 rpynm u 100000 wc-
TOJTHUTE e . DTO He TaK YK MHOTO, HO KaK OTIIPaBHAsI TOUKA JIJIsI TOCTPO-
€HUS CBOEW CUCTEMBI BITOJTHE TOAUTCST. OTMETHM, YTO IOKYMEHTUPOBAHbI
poutn He Beex ucromauTeseil. Habop raHHBIX HETOTIOH, HO 06 9TOM MOKHO
GyZeT TTOIyMaTh MO3Ke.

Pdaza 1: rpaHcopmaunsa gaHHbIX

Ber, HaBepHOE, HeZIOyMeBaeTe, IOUeMY HYKHO CHAYaJIa 3aTPy»KaTh JaHHbIE
B Redis, a #e cpasy B CouchDB. Urpas posb nocpeannka, Redis Hangens-
eT miaockue TSV-maHHble CTPYKTYPOH, TOITOMY ITOCTEAYIONIAs 3arpy3Ka
B IPYTyIo 6a3y mpoucxXoauT GeicTpee. MBI TIAHUPYEM CO3/aTh MO OAHOI
3aMCH JIJIST Kaskoi rpymibl, U Redis mo3BosmT cienath 910 32 OMH Mpo-
xo/1 1o TSV-daitry (B KOTOPOM OfiHA TPYIINIA yIIOMIUHAETCS CTOJIBKO Pas,
CKOJIBKO B Heil eCTh YYACTHUKOB, — KAXK/IbIIl YIACTHUK MTPEJCTABJIEH B OT-
neJbHOM cTpoke). Eciu 106aBiasath yuacTHUKOB 110 ogHoMy B CouchDB,
TO BOZHUKHET MPOOYKCOBKA TPH OOHOBJIEHWMH, MTOCKOIBKY MPU BCTaBKE
JBYX YYAaCTHWKOB OJIHOW TPYIIBI MbI OY/IeM MBITATHCS OJHOBPEMEHHO
CO3/1aTh W OOHOBUTD OJIMH U TOT XK€ JOKYMEHT, B PE3yJIbTaTe 4ero CUcC-
TeMe TIPUETCS TIOBTOPSITh BCTABKY, KOT/IA O/THA U3 MTOTIBITOK 3aBEPIIITCS
OIMUOKOH, 0OHAPYKEHHOW MEXaHM3MOM KOHTPOJISI BEPCHil, BCTPOEHHBIM
B CouchDB.

Y aT0ii cTpaTernu eCTh OMUH HENOCTATOK — OTPAaHIMYEHUE, CBI3aHHOE C
TeM, uto Redis XpaHuT Bech HAGOp MaHHBIX B MaMATH. BripoueM, aTy mpo-
6J1eMY MOJKHO PEIIUTD € MTOMOTIBIO TPOCTOTO KJIACTePa € COTIACOBAHHBIM
XENIMPOBAHUEM, C KOTOPBIM MBI IIO3HAKOMUJINCH BO BTOPOII JIEHb.

CkauaB nannble, yoeaurech, uto ycranoier Node.js 1 ero MeHesrep
nakeroB Node Package Manager (npm). ITocsie aT0oro ycraHoBure Tpu
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nakera NPM: redis, csv u hiredis (Heobs3artenprbiii Hanucanubiii Ha C
npaiiBep a1 Redis, KoTopbIil MBI Buepa pacCMaTPUBAJIM; OH CIOCOOEH
CYILECTBEHHO YCKOPUTH B3aumozeiicTere B Redis).

S npm install hiredis redis csv

3arem yb6eautech, uTo cepsep Redis mpocaymmBaer moprt 10
ymosdanuio 6379, uan uamennte PyHKIHUIO createClient () BO BCeX
CKpUIITaX, IPONMCaB B HEll MpaBUJIbHBINA TOPT. /151 3arpy3Kku JIaHHBIX B
Redis 3anycTure nmokasauubiii HuKe ckpunT Node.js 13 Toro ske Katajora,
B KoTOpoM HaxoquTcs TSV-aiin (Mbl ipesnonaraeM, 4To OH Ha3bIBACTCS
group membership.tsv). Bce Hammcannble Ha JavaScript CKpHUIITBI
JIOBOJIHO OOBEMHUCTHI, TIOITOMY MOJHOCTBIO MBI WX HE MPUBOIUM.
ITosHbIi KOI MOKHO CKadaTh ¢ caiita Pragmatic Bookshelf. 3xeck e Mbr
OCTAHOBHMMCS TOJIbKO Ha OCHOBHBIX MOoMeHTaX. CkaualiTe ¥ BBITIOJHUTE
caenyionuin haiir:

$ node pre_populate.js

ITOT cKpunT nepebupaer Bee cTpoku TSV-daiina, U3BIEKAsT UM UC-
TIOJTHUTENISA, Ha3BaHUe TPYNIBI U POJIA UCIOJTHUTENS B JAHHOW TPyTIIIE.
3arem o1 gaHHble H00aBsgioTcsa B 6a3y Redis (1rycrbie 3HaueHUs 1IPO-
MyCKAIOTCs ).

B Redis kitou rpynmbr mMeet BUJ “band:Band Name”. CKpHIT J0-
GaBJIseT UMS UCIIOJHUTEIS B MHOMKECTBO. TakuM o6pa30M, KJIIOY “band:
Beatles”6yﬂeTCCHﬂBTbCHIHlMHOHK&TBOSHaquHﬁi[“John Lennon”,
“Paul McCartney”, “George Harrison”, “Ringo Starr”]. Tou-
HO TaK ’Ke, KJIIOUU, COOTBETCTBYIOIINE UCITOTHUTESIM, CO/IePKAT Ha3Ba-
HMe TPYIIIB U MHOXXecTBO poJieit. Hampumep, k1o “artist:Beatles:
Ringo Starr” COAEPKUT MHOXKECTBO [“Drums”] (yZapHbIe).

ITpounii Koz HysKeH IIPOCTO JIS MO cYeTa Yuc/ia 06pabOTaHHbBIX CTPOK
¥ BBIBOJIA PE3YJIBTATOB Ha 9KPaH.

redis/pre_populate.js

csv().
fromPath( tsvFileName, { delimiter: ‘\t’, quote: ‘' }).
on(‘data’, function(data, index) {

var

artist = datal2],

band = datal3],

roles = buildRoles(datal4]);

if( band === ‘' || artist === '’ ) {
trackLineCount () ;
return true;

}
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redis_client.sadd(‘band:’ + band, artist);
roles.forEach (function(role) {
redis_client.sadd(‘artist:’ + band + ‘:’ + artist, role);

)i
trackLineCount () ;

}) .

V6enuThest B TOM, UTO 9TOT CKPHUIIT ACHCTBUTEIBHO 3arPy3UJI JaHHBIE
B Redis, MOXKHO 3amycTHB MPOrpaMMy redis-cli W BBIIIOJIHUB KOMaH/IY
RANDOMKEY. MbI oknmaeM TIOJIyYUTh KJIIOY, HaYMHAIOIINNICS C band : WA
artist:. 3HaUeHMEe HAC yCTPauBaer Jboe, KpoMe (nil).

3arpysus ganHbie B Redis, cpasy ke mepexoure K CJAeAyIOIel YacTu.
Ecii B 3TOT MOMEHT ocTaHoBHTh Redis, To naHHbIe, CKOpee Beero, GyayT
TOTEPSIHBI, €CJIA BbI, KOHEYUHO, HE YCTAHOBUJTH PEKUM JIOJTOBEYHOCTH, OT-
JINIHBIN OT yMATIUBAEMOTO, VJIH HE BBITIOJHUIN KOMaHIy SAVE.

daza 2: BcTaBka B KAHOHNYECKYIO CUCTEMY

CouchDB y nHac urpaer poJib KAHOHUYECKOIH CUCTEMBI, B KOTOPYIO 3aIlu-
chiBaloTCs HaHHble. B mo6oM kondaukre Mexay Redis, CouchDB wmiu
Neo4j seixout nobeaurenem CouchDB. Xopolnas KaHOHUYECKast CUCTe-
Ma J0JKHA XPaHUTh BCe JaHHble, HeOOXOAUMBbIE JJIsI IePeCTPONKHU J11060-
IO UCTOYHUKA JAHHBIX HA TTIOJBEJOMCTBEHHOI «TEPPUTOPUL».

ITposepbre, uto CouchDB mpocaymmBaer mopT mo ymMordanuio 5984,
WJIN U3MEHHWTE HOMEp TOpPTa B CTPOKE require (‘http’).createCli-
ent (5984, ‘localhost’) MOKasaHHOIo HUXKe ckpumTa. Redis momxeH
HAXOJUTHCSI B TOM COCTOSTHUM, B KOTOPOM MBI OCTaBUJIM €TO B TIPEIBIY-
nem pasjiesie. CkavaiiTe 1 BbITIOJHUTE CJIeLyIOTUi (pati.

$ node populate_couch.js

Eciu B daze 1 Mo untanu TSV-aiin u 3arpy:kanu 1aHHbIe U3 HETO
B Redis, T0 Temepn Oyzem untath naHubie U3 Redis u 3arpyxkarh ux B
CouchDB. Ham e nonanobsarcs crernuaiabhbie gpaiisepsr 11 CouchDB,
MOTOMY UYTO B3aMMOJIENiCTBYE ¢ HEell Tporucxoaut uepe3 mpoctoit REST-
unrepdeiic, a B Node.js yxxe BctpoeHa 6ubanoTeka st paboThl ¢ IPOTO-
kosiom HTTP.

FoBopuT ApUK: HEGNOKUPYIOLWNIA KOA

HayuHasa nucatb 3TY KHUTY, Mbl UMENN JIULLb MOBEPXHOCTHOE rnpeacTtaB/ieHne
0 TOM, Kak MmucaTb COOLITUAHO-YNpPaBNsieMble HEBGNOKMPYIOLLNE MPUTTOXEHNS.
CnoBo «HeGNoKMpPYIOLLIMIA» O3HA4YaeT crenyiollee: BMECTO TOro, YTobbl XaaTb
3aBepLIeHns JoNro paboTaloLlero npoLuecca, rmaBHas nporpaMmma npoaosixXaeT
paboTatb. Bcé, 4To HeobxoauMo caenaTtb B OTBET Ha B/10KMpyloLLee cobbiTue, no-
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B moxasaHHOM HIKe OJIOKe MBI BBIOJHsIeM KoMmauay Redis KEYS
bands : *, 4TOObI OJIYYUTH CIIHCOK BCeX HazBaHwii rpymir. Eciu 6b1 Habop
JAHHBIX OBLT 10-HACMOsueMy OOJIBIINM, TO MOKHO OBLITO GbI OTPAaHUUUTD
3arpoc (HalpuMep, OIPOCUTh CHAYaIa K04 bands : A*, 4TOOBI BHIOPATh
TOJIBKO HA3BAHWsI, HAUMHAOIMECS HA @, ¥ T. J1.). 3aTeM JJIsT KKIOU TPyIi-
bl MBI 3aTPAINBAEM MHOKECTBO UCIOJHUTENEH U BBIIEISIEM U3 KII0Ya
HasBaHWe IPYIIIIbL, yaasist npedurc bands:.

redis/populate_couch.js

redisClient.keys(‘band:*’, function(error, bandKeys) {
totalBands = bandKeys.length;
var
readBands = 0,
bandsBatch = [];
bandKeys. forEach (function (bandKey) {
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// mnonmctpoka ‘band:’.length comepxuT HazBaHME TIDYIIIH
var bandName = bandKey.substring(5);
redisClient.smembers (bandKey, function(error, artists) {

3aTeM MBI TIOJTy4aeM PoJIn Kaskaoro ucnoauTest, Redis Bosparaer
WX B BHJIE MACCUBA MACCUBOB (POJIN KAXKIOTO UCTIOJHUTES B OTAETbHOM
MaccuBe). [IJist 3TOro MbI MOKeM coGpaTh KOMaH/Abl SMEMBERS B OJHOM
MacCHBe roleBatch U BBIIIOJHUTH UX ITAKETHO B PAMKaxX OJHON KOMaH/IblI
MULTI. Ilo cyriecTBy, 3T0 O/IH KOHBEHEPHBIN 3a1TpOC BU/A!
MULTI
SMEMBERS “artist:Beatles:John Lennon”

SMEMBERS “artist:Beatles:Ringo Starr”
EXEC

Hainee mbl coznaem naker us 50 gokymentos CouchDB. Msl penriiu
MOCTYTIUTh UMEHHO TaK, IOTOMY UTO 3aT€M IE€Pe/IaeM BECh ITAKET KOMAH/Ie
CouchDB /_bulk_docs, 6marogaps 4eMy BCTaBKa MPOU3BOIUTCS OUEHb-
o4eHb OBICTPO.

redis/populate_couch.js

redisClient.
multi(roleBatch) .
exec (function(err, roles)

{

var
i=20,
artistDocs = [];

// TOCTPOUTH IOLOOKYMEHTH IJIs MCIIOIHUTEeNen
artists.forEach( function(artistName) {
artistDocs.push({ name: artistName, role : roles[i++] });

)i

// nmobaBUTHL HOBHIM HNOKYMEHT, OIMCHBaloWUM TIPYIly, B IIakeT,
// KOTOpHN OyneT BHIIOJIHEH II03Xe
bandsBatch.push ({
_id: couchKeyify ( bandName ),
name: bandName,
artists: artistDocs
)

3anoHuB Gasy MaHHBIX O MY3BIKQJBHBIX IPYIIIAX, MbI TEMEPh MMe-
€M MeCTO, T/Ie XPaHSTCS Bce HeOOXOAMMbIe CHUCTeMe JaHHble. Mbl 3HaeM
Ha3BaHUS TPYII, UMEHA YYACTBYIONTUX B HUX MY3bIKAHTOB U WX POJIA B
rpytmme. MosKHO c/ielaTh TIepephIB M TOUTPATHCS € TOJTBKO UTO 3aIOJTHEH-
HOIt KaHoHMYecKo# 6azoit ganubix CouchDB, otnpasus sampoc 110 aape-
Cy http://localhost:5984/ utils/database.html?bands.
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XpaHunnuwe cesisen

Cremyroliiell B HallleM CIUCKe 3HAUUTCS CIy:kOa Ha ocHoBe Neodj, KoTo-
PYIO MBI TJIAHUPYEM WCIIOTB30BATh JJISI OTCIEKUBAHUS CBI3€l MEKIY
HUCIIOTHUTEIAMU U UX POJIAMMU. KOHC‘{HO, MOJKHO 6bIJIO 61)1 OIIpalInBaThb
CouchDB Hampsimyio, c03aB TpEACTABJIEHUs, HO C(HOPMYJIUPOBATH
CJIOJKHBIE 3aIIPOCHI, Kacalomiuecs CBs3el, Tak He ymacTcsa. Ecmm Yaiin
Koiin u3 Flaming Lips mortepsieT nepesi KOHIIEPTOM CBOW TEPMEHBOKC, TO
OH cMOKeT o0 KuTh ero y Yapau Kimoysepa uz Nine Inch Nails, koro-
PBIif TOKE WrpaeT Ha TepMeHBOKce. TOYHO Tak JKe MOXKHO OBLIO ObI Haii-
TH MY3BIKAHTOB, 00JIAIAIOIINX OJJHOBPEMEHHO HECKOJBKUMU TaJTaHTAMHU,
HasKe €CJIN B Pa3HbIX TPYHIIaX OHU BBICTYTIAIOT B PA3HBIX aMILIya, — IJIsA
ATOTO JIOCTATOYHO MPOCTOTO 0OX0/IA Y3JIOB.

HO[[I'OTOBI/IB NCXOAHDbIE TAaHHBIE, MbI TEIIEPDb JOJIKHDBI H033.6OTI/ITI)C§I
o cunaxponuzanuu Neodj ¢ CouchDB B ciyuae, Koria g1aHHbIE B KaHO-
HUYECKO#l cucTemMe uaMeHsioTcss. Mbl cobupaeMcss yOUTh OJHUM Bbi-
CTPEJIOM JIBYX 3ail1[eB, HAMMCAB CJayKOY, KOTOpast OyzeT mepeaasaTh B
Neo4j Bce usmenennst, mpoucxomsiiie B CouchDB ¢ momenTa cosma-
HUst 6asbl.

MprI Takke XoTuM 3aHecT B Redis Kifoun Beex TPy, HCTOTHUTETEH
U poJiell, YT0OBI MOKHO GBLIO OBICTPO HAXOAUTH 9THU JaHHbBIE BIIOCJIEC-
. [1o cyacTpio, 3TO Kak pa3 Te JJaHHbIE, KOTOPBIE MBI YK€ TIOMECTUIIN
B CouchDB, uTo u3baBJsieT HAC OT OT/EIBHOTO IIIara JJisi HAYaJIbHOTO 3a-
nosaernst Neo4j u Redis.

[Iposepsre, uTo Neodj nmpocaymmBaeT MopT 7474, nin M3MeHUTE HO-
Mep moprta B (yHKINU createClient (). CouchDB u Redis moskHb!
OBITH yoKe 3amyTensl. CKavdaiiTe ¥ BHITOJTHUTE HUKEYTOMSTHYTHIN (haiii.
Jtot ckpunt Gyaer paboTaTh, MOKA BBl He TIPEPBETE €T0 SIBHO.

S node graph_sync.js

ITO cepBep, KOTOPBIN HempepbiBHO onpatnuBaer CouchDB Ha mipen-
MET TIPOU3OINEANTNX U3MEHEHU (KaK 9TO JIeTaeTCsl, Mbl BUJIEIU B TJa-
Be, nocesmieHHoii CouchDB). O6HapyK1uB M3MeHEHUe, MbI J€TaeM JIBE
Benn: konupyeM gannbie B Redis u 8 Neo4j. Coieytoniuii Ko/ 3al0JTHsIeT
Redis, BbimosHsist kacka GyHKIM 06paTHOTro BhizoBa. CHavasia KOUpPY-
eTcs TPYIIA C KII0YOM “band-name :Band Name”. V] 1asee TOUYHO Tak ke
KOTIMPYETCST NMsI UCTIOTHUTEJISI U €70 POJIHL.

ITO TO3BOJUT HAM WCKATh 1O HEMOJHBIM cTpokaM. Hampmmep, ko-
Mamzia KEYS band-name:Bea* BepHeT caefyiomue Tpymmsl: Beach Boys,
Beastie Boys, Beatles u . 1.
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redis/graph_sync.js

function feedBandToRedis (band) {
redisClient.set (‘band-name:’ + band.name, 1);
band.artists.forEach(function (artist) {
redisClient.set (‘artist-name:’ + artist.name, 1);
artist.role.forEach(function(role) {
redisClient.set (‘role-name:’ + role, 1);

B criexytomem 61oxe mbi 3anosasieM Neodj. B daiiie neo4s caching
client.js, KOTODBII MOKHO CKAYaTh C CAliTa 9TOI KHUTH, HAXOAUTCS CO-
orBeTcTBYIOMMN gpaiiep. OH mosb3yercs BerpoenHoit B Node.js 6ubim-
orekoil gy paborsl ¢ HTTP, uto6s! nogkmountses Kk REST-unrepdeii-
cy Neo4j; 10OIHUTENBHO MBI OTPAHUYUIIN KOJUYECTBO OJHOBPEMEHHO
OTKPBIBAEMBIX KIUEHTOM coefrHeHui. Hamn nqpaiiBep TakKe MCII0JIb3yeT
Redis, 4T06bI OTC/IEKUBATD U3MEHEHM, Ipou3BeaeHHble B rpade Neodj,
He OTIIPABJIsAt OTAEJNBHOTO 3ampoca. ITo TpeTbe npuMenenue Redis B Ha-
el cucreme; iepBoe — TpaHcHOpPMAIlHst TaAHHBIX IS 3aTI0JHEHVST Oa3bl
CouchDB, Bropoe — ObICTDBIII IIOUCK 110 HA3BAHUSIM IPYIIIL

B aToMm Koze co3naioTcs y3ibl TPYII (eCI OHU ellle He CO3/IaHbl), 3a-
TEeM Y3JIbl KCHOJIHUTe el (ec/n HeobXoauMo), a 3aTeM posn. Ha xaxmzom
1are MOMyTHO CO3JAI0TCSA HOBbIE CBsI3H, Tak uTo y3ea The Beatles cBs-
3piBaeTcs ¢ yasiamu J[xona, [losa, [Ixxopmaka u Punro, kotopsie B ¢BOIO
o4epelb CBSI3aHbI C Y3JIaMU POJIET.

redis/graph_sync.js

function feedBandToNeo4j (band, progress) {
var

lookup = neod4jClient.lookupOrCreateNode,

relate = neod4jClient.createRelationship;

lookup (‘bands’, ‘name’, band.name, function (bandNode) {
progress.emit (‘progress’, ‘band’);
band.artists.forEach(function(artist) {
lookup (‘artists’, ‘name’, artist.name, function(artistNode) {
progress.emit (‘progress’, ‘artist’);
relate (bandNode.self, artistNode.self, ‘member’, function() {
progress.emit (‘progress’, ‘member’) ;
1)
artist.role.forEach(function(role) {

lookup (‘roles’, ‘role’, role, function(roleNode) {
progress.emit (‘progress’, ‘role’);
relate(artistNode.self, roleNode.self, ‘plays’, function() {
progress.emit (‘progress’, ‘plays’);

3amycture 9ty cayxkOy B OTAeNbHOM OKHe. Beskoe M3aMeHeHUe B
CouchDB, npu kotopoMm J06aBseTcss HOBbIM UCIIOJHUTEb U HOBAs
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POJIb CYIECTBYIOIETO UCTIOTHUTEIS, TPUBOAUT K CO3ZIAHNIO HOBOH CBSI3H
B Neo4j u, Bo3MOKHO, HOBBIX Kioueil B Redis. TToka aTa ciry:x6a paboraer,
Bce TpH 6a3bl OCTAIOTCS] CHHXPOHU3UPOBAHHBIMIL.

aiizute B Beb-koHCOMBE CouchDB u orkpoiite rpynmy. BHecute B
6a3y JMaHHBIX KaKoe-HUOYIb U3MEHEHHe, HAPUMeD, 100aBbTe B IPYIIILY
HOBOTO yuacTHUKa (cuenaiite caMoro cebst yuacTHuKoM «Butass!) win
Has3HaybTe HOBYIO POJIb HcIojgHUTe 0. CiennTe 3a TeM, 4TO BBIBOAWT
CKPUIIT graph_sync. 3aTeM OTKpoiite KoHcoJb Neodj u morpobyiite Haii-
TH HOBbIE CBsA3U B rpade. Ecau Bbl J06aBUIM HOBOTO yYaCTHUKA TPYIIIIbI,
TO I0JDKHA MOSIBUTBCS CBSI3b MEXK/LY €T0 Y3JIOM U y3JIOM TPYIIbL. B Teky-
IIell peayiM3aluy CBSA3M He YAAJSIIOTCS, HO obaBieHne onepaiun Neodj
DELETE He MoTpeOyeT MOJTHOMN MepeieJIKi CKPHIITA.

Beb6-cnyxba

ITO Kak pa3 To, paj 4ero BCE 3aTeBasioch. Mbl cOOMpaeMcsl HATIMCATH
MPOCTOE BEO-TIPUJIOKEHNE, KOTOPOE MO3BOJIUT MOJIb30BATENSIM UCKATH
My3bIKaJIbHbIe TPYIIIbL. JIJist 10601 rpyIiisl OyAyT B BUJE CCBITIOK Tiepe-
YHCJIEHBI €¢ YYACTHUKH, a MIETIOK 10 CCBHIIKE Ha YUYACTHUKA BBIBEET CBE-
JIEHUsI O HEM, TOUHEE, BCe ero aMILIya B rpyiie. Kpome Toro, st Kaskaoi
POJTH UCTIOMHUTENST OYYT BBIBEJCHBI BCE TIPOYNE NMEIOIIHECS B CHCTEME
WCIIOJHUTEN, UTPAIOIINE TAKYIO K€ POJIb B CBOEH IPyIITIe.

Hanpumep, nouck rpynnsl Led Zeppelin Bepuer Txxummu Ilefipska
(Jimmy Page), Tsxona ITosa [Ixxonca (John Paul Jones), /Ixxona Borama
(John Bonham) u Po6epra ITnanta (Robert Plant). IT[eskHYB 10 cChIIKE
Ha Jlxxummu Tleiipka, Mbl y3HaeM, 4TO OH UTPAET HA TUTAPE, a 3a0/[HO 110~
JIYYUM Ky4dy APYyrux rutapuctos, Hanpumep The Edge (9m:k) us rpyimns
U2.

Yro6bI HEMHOTO YIPOCTHUTH CO3MAHNE BEG-TPUIOKEHUS, YCTAHOBUM
eme aBa nakera: bricks (mpocroii Be6-kapkac) u mustache (6ubinoreka
115t paboOTHI ¢ TIabJOHAM ).

S npm install bricks mustache

Y6enurech, 4T0 Bee 6asbl JaHHBIX PabOTAOT, MOCJIE YETO 3aIyCTHUTE
Be6G-cepBep. CKavaiiTe U BBIOJHUTE CJACAYIONIMN (haiir:
S node band.js

Cepsep npociyimusaer opt 8080, Tak 4To ecjiu Bbl 3aiizeTe B Opay-
3epe Ha azipec http://localhost:8080/, TO YBUANUTE MPOCTYIO MTONCKO-
BYyI0 hopMmy.

Huske nipuBesieH Ko MOCTPOEHMsI BeO-CTPaHUIbl ¢ mHpOpMalueii o
rpynme. Kaxasiii URL Beimosnasier B Hatmem kpoxotHoM HTTP-cepsepe
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cBoio posib. URL http://localhost:8080/band IPUHUMAET B KAYECTBE
napameTpa UM TPYIIIbL.

redis/bands.js

appServer.addRoute (“"/band$”, function(reqg, res) {
var
bandName = reqg.param(‘name’),
bandNodePath = ‘/bands/’ + couchUtil.couchKeyify ( bandName ),
membersQuery = ‘g.V/[[name:”’'+bandName+’”]]"
+ ‘.out (“member”) .in (“member”) .uniqueObject .name’ ;
getCouchbDoc ( bandNodePath, res, function( couchObj ) {
gremlin( membersQuery, function(graphData) {
var artists = couchObj && couchObj[‘artists’];
var values = { band: bandName, artists: artists, bands: graphData };
var body = ‘<h2>{{band}} Band Members</h2>';
body += ‘<ul>{{#artists}}’;
body += ‘<li><a href="/artist?name={{name}}”>{{name}}</a></1i>";
body += ‘{{/artists}}</ul>"’;
body += ‘<h3>You may also like</h3>’;
body += ‘<ul>{{#bands}}’;
body += ‘<li><a href="/band?name={{.}}">{{.}}</a></1li>";
body += ‘{{/bands}}</ul>";
writeTemplate( res, body, values );

Eciu BBl BBenere B (popme HaszBanue rpymnmbl Nirvana, TO cepse-
py Oyzmer oTmpaBjeH 3ampoc Ha agpec http://localhost:8080/
band?name=Nirvana. [lokazannas Beime ¢ynknus orpucyetr HTML-
crpanuily (ee mabI0H HAXOAUTCS BO BHelIHeM (paiije template.html).
Ha aroii cTpanuiie 6y/1yT BbIBEIEHBI JaHHBIE 000 BCEX BXOAAIINX B TPYTI-
Iy MCTIOJHUTEJAX, B3siThie HerocpeacTsento us CouchDB. Kpowme Toro,
MOKAa3aH CIIMCOK PEKOMEHIYEMBIX IPYTIIL; /711 €T0 MOJIyYeHUsI MBI BBITIOJI-
usiem Gremlin-sampoc k rpady Neo4j. s rpynmer Nirvana sTot 3ampoc
BBITJISITAT CJIE/YIONNUM 06pasoM:

g.V.filter{it.name=="Nirvana”}.out (“member”).in (“member”) .dedup.name

WubiMu csioBamMu, BBIXOA U3 y3ya Nirvana, Mbl TOJTy4aeM YHUKAJIbHBIE
Ha3BaHUA I'PYII, YYHaCTHUKN KOTOPDBIX CBA3aHbI C YYaCTHUKaMU I'DYIIITbI
Nirvana. Haripumep, [19iiB Ipost (Dave Grohl) urpan kak B Nirvana, Tak u
B Foo Fighters, mostomy rpyrma Foo Fighters Gy/er BkiitoueHa B CITUCOK.

Ha cnenytomeii ctpanniie — http://localhost:8080/artist — BbI-
BOJISATCSI CBEZIEHUST 00 UCTIOJHUTETE,

redis/bands.js

appServer.addRoute (“"/artist$”, function(req, res) {
var
artistName = reqg.param(‘name’),
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rolesQuery = ‘g.V[[name:”’'+artistName+’”]].out (“plays”).role. \
uniqueObject’,
bandsQuery = ‘g.V[[name:”’'+artistName+’”]].in(“member”) .name. \

uniqueObject’;
gremlin( rolesQuery, function(roles) {
gremlin( bandsQuery, function (bands) {
var values = { artist: artistName, roles: roles, bands: bands };
var body = ‘<h3>{{artist}} Performs these Roles</h3>';
body += ‘<ul>{{#roles}}’;
body += ‘<1i>{{.}}</1i>";
body += ‘{{/roles}}i</ul>";
body += ‘<h3>Play in Bands</h3>’;
body += ‘<ul>{{#bands}}’;
body += ‘<li><a href="/band?name={{.}}">{{.}}</a></1i>";
body += ‘{{/bands}}</ul>"’;
writeTemplate( res, body, values );

31ech Mbl BhinosHsgeM aBa Gremlin-samnpoca. IlepBblil BBIBOAUT Bee
POJI UCTIOJTHUTEJIST, BTOPOI — CITUCOK TPYIIT, B KOTOPBIX OH Y4aCTBOBAJ.
Hanpumep, niist [Ixxedda Yopaa (Jeff Ward) (http://localhost:8080/
artist?name=Jeff%20Ward) 6y/:[eT IIOKa3aHO, YTO OH UTpaeT Ha yAap-
ubix (Drummer) u yuacrBosau B rpymniax Nine Inch Nails u Ministry.

O6paTuTe BHUMaHKE, YTO Ha JBYX OTNUCAHHBIX BBHIIIE CTPAHUIIAX MbI
BBIBOJIUM TI€peKpecTHbIe CChIKU. CChIIKM B CIIMCKE UCIIOJHUTENEH Ha
cTpanuile /bands BEAYT HA CTPAHUILY /artist BHIOPAHHOTO UCTIOJHUTE-
st 1 Hao6opoT. Ho MOKHO HEMHOTO YIIPOCTHUTH MOKCK.

redis/bands.js

appServer.addRoute (“"/search$”, function(req, res) {
var query = reqg.param(‘term’) ;
redisClient.keys (“band-name: ”+query+”*”, function (error, keys) {

var bands = [];
keys.forEach (function (key) {

bands.push (key.replace (“band-name:”, ‘’));
)i
res.write( JSON.stringify (bands) );
res.end() ;

31ech Mbl 3anpamuBaeM y Redis Bce KJroum, COOTBETCTBYIOLIME Ha-
YaJbHOI 4acTU CTPOKH, KaK, Halpumep, “Bea*” Bbiue. Redis BbiBOAUT
nannble B opmare JSON. IITabsioH template.html BKJIKOYAeT KOJ Ha
jQuery, KOTOPBII HaJIENISIET TOUCKOBOE T10Jie (DYHKIIMEN aBTO3aBePIIIeHUs.

PazBurtune Beb-cnyxobi

ITOT CPaBHUTEJIBHO He60ﬂbHﬂ)ﬁ CKPUIIT pean3yeT TOJIbKO CaMbI€ HE-
O6XOHHLHﬂe(byHKHHIL Ero moxno Pa3BUThb BO MHOTMX HaITPpaBJECHUAX.
HaHpI/IMep, B COCTaB PEKOMEHAYEMbIX BXOJAT TOJIBKO TDYIIIbI IIEPBOTO
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nopsaka (Te, B KOTOPBIX y4acTBOBAIM MYy3bIKaHTbI, BXOSIIME B TEKYILYIO
rpyniy). Ho MOXHO 10Iy4nTh MHTEpecHbIe Pe3yJIbTaThbl, HAIUCAB 3alIPOC
ISl TIOJTy4eHUs TPYyIIl BTOPOTO IIOPS/IKA, HalpuMmep: g.V.filter{it.
name=='Nine Inch Nails’}.out (‘member’) .in( ‘member’) .dedup.
loop(3){ it.loops <= 2 }.name.

Kpowme Toro, y Hac HeT (op™mbl, O3BOJIAIONIEN N3MEHUTh WHGMOPMA-
1o o Tpytme. JIo6aBUTh Takyto GYHKIIMOHATBHOCTD HE CIUITKOM CJIOXK-
HO, TOTOMY YTO MBI ysKe Harmucanu Koz 3anoanernst CouchDB B ckpurre
populate couch.js, a moboe namenenre B CouchDB aBTomarndeckn
orpakaetcst B Neo4j u Redis, ecin paboraer cayxba graph_sync.s.

Ecnu 3a6aBbl ¢ MHOTOCTOPOHHUM XpaHEHHEM BaM MOHPABUJICH, TO
MOKHO TIOWTH elrle fanbiiie. Hampumep, 106aBUTh XpaHUJIHINE TaHHBIX
Ha ocHoBe PostgreSQL ist ipeoGpasoBaHust 9TUX AaHHBIX B CXEMY THIIA
«3B€3/1a», T03BOJIAIONIYIO aHAJIU3UPOBATH JAHHbIE 110 PA3HLIM U3MePEHU-
gM, HallpUMep: CaMblil PaclpoCTPaHEHHBIH MYy3bIKAJIbHbII MHCTPYMEHT
WU CPaBHEHUE CPeHero 4ucja yYaCTHUKOB IPYIIIBI CO CPEIHUM YHC-
JIOM MHCTPYMEHTOB. MOKHO Takke 106aBUTH cepsep Riak msa xpanenus
06pa3YnKoB MpoU3BeAeHui rpyTsl wian cepBep HBase st moctpoermst
CHCTEMbI 0OMEHA COOBIEHUSMHM, C TTOMOTIHIO KOTOPOI MOJTh30BATETN MO-
I'yT OTCJIEKUBATD UCTOPUIO CBOMX CUMITATUI U aHTUTIATUI, UK paclIupe-
Hre MongoDB, mpusHocsitiiee B cuctemMy reorpaduieckuii aciexT.

Wm MoskeTe BOOGIIE MepericaTh MPOEeKT Ha IPYTOM A3bIKe, C UCTOb-
30BaHUEM JIPYTOro Beb-kapkaca nin HabGopa faHHbIX. BoaMoskHocTel pas-
BUTHUST CTOJIBKO, CKOJIBKO CYIIECTBYET KOMOUHAIMIT 6a3 TaHHBIX U TEXHO-
JIOTUI UX CO3/IaHUS, TO €CThb JIeKapTOBO IIPOM3Be/IeHNE BCEX ITPOEKTOB C
OTKPBITBIM MCXOHBIM KOJIOM.

deHb 3: ntorn

Ceroaus y Hac ObLI TPY/HBIH IEHD — HACTOIBKO TPYAHBIH, YTO MBI HE YU~
BUMCH, €CJIM Ha CAMOM JleJie OH PACTSIHYJICS Ha HECKOJIBKO JTHeH. 3aTo BbI
MOYYBCTBOBAJIHU, KaK BBITJIAAUT OYIyliiee CHCTEM YIPaBJICHUS TaHHBIMY B
MHUPE, KOTOPBIH IBUKETCS B HATIPABJIECHUH OT 00HOU GONbULOT PEAAUUOHHOT
CYB/[ X MOJIEIIN C HECKOMBKUMU CREUUATUSUPOBAHHIMU OA3AMU OAHHDLX.
Mbi 06beMHUIN 9TH 6a3bl ¢ TIOMOIIIBIO HEOMOKUPYIONIEro KO/a, 1, XOTsI
3Ta TEXHOJIOTHUS He SIBJISETCS IPEIMETOM JAHHON KHUTH, CTOUT OTMETHUTD,
YTO WMEHHO B 3Ty CTOPOHY CMEIIAIOTCS TPEANOUTEHHsT Pa3paboTYNKOB B
YaCTU B3aMMOJIEUCTBUSI ¢ 6a3aMU JAHHBIX.

Baxknocts Redis B 9T0il Mozeny He ciemyer HemoolleHnBaTh. besy-
cnoBHO, Redis He obmagaer HUKaKOH (PYHKIMOHAIBHOCTHIO, KOTOPOIi He

7 http://en.wikipedia.org/wiki/Data_warehouse
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Morsia ObI TIPeOCTaBUTh J00ast U3 PacCMOTPEHHbBIX 0a3 JaHHBIX 0 OT-
IEJIbHOCTH, 3aTO B HEll eCTh OBICTPbIE CTPYKTYPHI JaHHBIX. MBI CMOTJIN
npeoOpaszoBaTh IIOCKUI (aiil B psiji OCMBICJAEHHBIX CTPYKTYP JaHHbIX,
4TO HEOOXOAMMO KaK IPU 3al0JTHEHUN CHCTEMbI JaHHBIMY, TAK U IIPH UX
nepegade. [I[pydeM peaansoBaTh 3TO yAaA0Ch JIETKO U GBICTPO.

Jlae ecyiv B 11€JI0M MOJIEIb MHOTOCTOPOHHETO XpaHEHHsl HE BbI3BaJja
y Bac MHTepeca, IIpu pa3paboTke 000 CUCTEMBI €CTh CMBIC UMETh B
Buzy Redis.

Adeunb 3: nomawHee 3agaHune

3apaun

1. VameHuTE TIPOTpaMMy MMIIOPTA, TaK YTOOBI B COCTAB JAAHHBIX O
TPYIIe BKJIIOYAIUCH ellle JAAThl MPUX0/A U YXO/a KaXI0T0 yJacT-
HuKa. COXpaHWUTe 9TU CBEIEHNS B MOAJOKYMEHTE MCITOJHUTES B
CouchDB u oro6paskaiitTe Ha CTpaHUIIE UCIIOJHUTEJI.

2. oGassre B cucreMe enle U Gasy maHHbix Riak mmsa xpanenus me-
CKOJIBKUX 00pa3unkoB TBopYecTBa rpyiibl B GridFS, tak 4To0sr
MI0JIb30BATENh MOT ITPOCJIYIIATh OJHY-BE KOMITO3UIHU. Eciu st
TPYIIIBI XPAHUTCS XOTsI GBI O/[HA KOMITO3UITHUS, BKIIOUNTE CCBIIKY
Ha Hee B BeO-mpuiosxkenue. Obecreusre CHHXPOHU3AIIIO MEKY
Riak u CouchDB.

8.5. Pe3iome

Redis — xoMIakTHOE XpaHWJIMIIE KIKOYEHd U 3HAUeHHH (MU CTPYKTYP
MaHHBIX), TOTpebJIsTIoNee HeMHOTO pecypcoB. OHO cpoHr MHOTO(DYHK-
IIMOHALHBIM WHCTPYMEHTAM, BKJIIOYAIONIM HOX, OTKPBIBAJIKY, IITOTIOP
u apyrue npuctnocobmenus. Kak u onn, Redis mpuroana ams perremmst
CaMbIX Pa3HBIX, YaCTO HEOXWIAHHBIX, 33/ad. Ko BceMy mpodemy, xpa-
Hunuine Redis paboTaer GbICTPO, IPOCTO B IKCIUIyaTalluu ¥ obecIedn-
BAaeT TaKyIo JOJTOBEYHOCTh JAHHBIX, KaKyto BbI HacTpouTe. Redis penko
HCTIOIb3YETCsT KaK aBTOHOMHast 6a3a JaHHbIX, Yallle OHA BXOJWUT B COCTaB
MHOTOCTOPOHHEH 9KOCHCTEMBI, T/l TTPUMEHSIETCS IS TPAaHC(hOPMAInm
MAHHBIX, KIMIMPOBAHUSI 3aTPOCOB UK YIIPABJIECHUST OUePEsIMU cO0bIIe-
Huit (61aro/iapst BCTPOEHHBIM OJIOKUPYIONTIM KOMAHIAM).

CunbHble cTopoHbl Redis

OueBupnoe pocronHcTBo Redis — OGbIcTpozeiicTBre, YeM MOTYT IIOXBAcC-
TaThCs MHOTHUE [OA00HbIE XpaHUINIIA KIIo4del 1 3Hadennii. Ho, B oTmune
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OT GOJIBIIMHCTBA TaKMX XpaHuiuil, Redis ere ymeer XpaHUTh COCTABHBIE
3HAYEHUST — CIIICKH, XEITN ¥ MHOKECTBA — ¥ IPUMEHSTh K HUM CIIEI[HaJIb-
Hble omepanui. Maso toro, B Redis efe MoHO TOHKO HacTpanBaTh JI0J-
TOBEYHOCTH IAHHBIX, OTAABAsI TPEATIOYTEHHE TNOO0 HAZIEKHOCTH XPaHEHS],
760 CKOpOCTH. BeTpoeHHast pETUTHKAIHS THTIA TIaBHBIH-TIOYMHEHHBIH —
erie O/IH YAOOHBIN CIOcO6 TIOBBICUTD TOJTOBEYHOCTD, HE TIPHHOCS OBICT-
POIIENICTBYS B JKEPTBY MeIJIEHHOW /1o3anvcy B (hailr Ipyu KaxKIon onepa-
n. K ToMy ke, penivKanus MoBbIIIaeT TPOU3BOIUTETBHOCTb CHCTEM, B
KOTOPBIX OCHOBHASI HATPY3Ka MIPUXOANTCS HA OTIEPAITUH UTEHHS.

Cnabsbie ctopoHbl Redis

Csoum GpictposieiictBuem Redis ob6st3ana, nmpexie BCETo, TOMY, 4TO Xpa-
HWUT BCe JaHHble B MaMATH. KTO-To Ha30BeT 3T0 0OMaHOM, TIOTOMY YTO
6asa JAHHBIX, KOTOpas BOOOIIE He O6paIaeTcss K JNUCKY, eCTECTBEHHO,
Gyner paborath GeICTPO. JIIOO6OMY XPaHWIUILY B OTMEPATUBHON MaMsATH
npucyia mpobjaeMa J0JITOBEYHOCTH TaHHBIX; €CIU OCTAHOBUTH 6asy, He
cOpOCHB JIaHHBIE HA JIUCK, TO JaHHble OyayT norepsubl. [laxe ecnu ycra-
HOBUTH CHHXPOHHBIN PEXUM 03anUCcH B (hailjl IIpy KaxKAOH orepainy,
BCe PaBHO TIPU BOCIPOM3Be/leHNN (hailia BoccTaHOBJIEHUE TaHHBIX C WC-
TEKIITUM CPOKOM XPaHEHUS He BIIOJIHE HAIEKHO — 9TO XapaKTepHO [T
J06OT0 MEXaHU3Ma BOCIIPOU3BE/ICHNS COOBITHIT, TPUBSA3aHHBIX KO BpeMe-
Hu. Bripouem, 110 coBecTr roBopsi, 5Ta pobieMa CKopee TeopeTHIecKas,
HEXKeJU TIPAKTUYeCKasl.

Redis Taxske He noaepxkuBaeT HaBOPBI JAHHBIX, PasMep KOTOPHIX TIpe-
BBIIITaeT 06BEM JIOCTYITHOM ONepaTUBHOM maMsATu (MOIEPKKA BUPTYalb-
Hoit mamsaTy u3 Redis Oyner uckimodena). B Hacrosiee Bpems paspabarhi-
Baetcst kiactep Redis, KOTOPBIiT TO3BOJIUT BBIITH 32 TIPE/IEITbI OTPAHUYEH ST
Ha 06beM O3Y B OHOM KOMITBIOTEPE, HO TTOKA TTOJIB30BATEIH, JKEJAIOTIIEe
OpPraHM30BaTh KJacTep, A0JKHBI CaMU HAIMCATh COOTBETCTBYIONINMA KJIU-
eHT (kak apaiiep Ha Ruby, ¢ KoTopbiM MBI paboTasn BO BTOPOii JIEHB).

MNMepen paccraBaHnem

Redis He wcmbBITHIBAET HEOCTATKA B KOMaHIax — Bcero ux Gosee 120.
HasBaHust OOJIBIIUHCTBA KOMaHJ OOBSICHSIOT WX HasHAYEHUE, HYKHO
JIVIIITh TIPUBBIKHYTH K MBICJIH, YTO HEKOTOPbIe U30LITOYHBIE OYKBBI OITy-
meHbl (KakK, HalpuMep, B KOMaH/ie INCRBY) U YTO MaTeMaTHYeCKas TOU-
HOCTb MHOT/IA HE CTOJIBKO MMOMOTAET, CKOJIBKO 3aIyThIBaeT (CpaBHUTE, HA-
npuMep, ZCOUNT — YHCJIO 3JIEMEHTOB B OTCOPTUPOBAHHOM MHOKECTBE 1
SCARD — KapJIMHATBHOE YUCIO MHOKECTBA).
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Redis yske cram HeoTheMiIeMOR YacThio MHOTHX cucTeM. Ha ero oc-
HOBE CO3/IaHO HECKOJBKO TIPOEKTOB C OTKPBITBIM MCXOJIHBIM KOIOM — OT
Resque (HanucanHas Ha Ruby ciry:k6a acMHXpOHHBIX ouepeeii 3aga4) 10
SocketStream (cucrema ynpasienus: ceancamu i Node.js). Bue saBu-
CHMOCTH OT TOTO, Kakast 6a3a JaHHBIX BRIOPAHA B KAUECTBE KAHOHMYECKOIT
CHCTEMBI, TIOAYMaTh 00 MCIOIB30BAHUN COBMECTHO ¢ Hell Redis Hecom-
HEHHO UMEeEeT CMBICII.



TJ1ABA 9.
Mopsoaa mrorm

ITpopaboTas MaTepuas 060 Beex ceMu 6a3ax JaHHBIX, Bbl, 6€3YCIOBHO, 3a-
CITYSKHIIH TIO3/IpaBJIeHus!

Hapgeemcst, 4To BbI OLEHUIN JOCTOMHCTBA 3TUX cucTeM. Ecam BbI pe-
IIUTE BOCIIOJIb30BAThCS KaKOW-HUOYIb U3 HUX B CBOEM MPOEKTE, MbI Oy-
JIEM PafIbl. A eCJIU pennTe MPUMEHNUTH CPas3y HECKOJIBKO, KaK B KOHIIE IJIa-
BbI 0 Redis, Hama pagocTh gocTuraeT creneneil Bocropra. Ml mosaraem,
4TO Oy/yIIee CUCTEM YIIPABJIEHHS aHHBIMKI TPUHALICKUAT MOJETH MHO-
TOCTOPOHHETO XpaHeHus (KOrJa B OAHOM MPOEKTE MCIOJNb3YETCS Cpas3y
HECKOJIbKO 6a3 TaHHBIX ), a MOHOMOJIBHOE TIpeodIaaHre YHUBEPCATbHBIX
PCYDB/I coiineT Ha HeT.

Bocrnosbayemcss BO3SMOKHOCTBIO M TIOCMOTPUM, KaK HANIA ceMb 0a3
JaHHBIX YKJIAABIBAIOTCA B 60JIee KPYITHYIO 9KOCHCTeMY. MBI y/Ke M3yunin
JeTaIn Kakaoi Gasbl M OTMETHIM HEKOTOPbIE CXOACTBA U pasinuus. Te-
epb NOroBOpUM 06 UX BKJIAZE B ITMPOKYIO M MOCTOSHHO PACIINPSIONTYIO-
sl TaHOpaMy CHCTEM XPaHEeHUs JaHHBIX.

9.1. CHOBa 0 XaHpax

MbI Buiesu, 9To 1o cnocoby XpaHeHust Gasbl JaHHBIX MOKHO MPUOJIU3H-
TeJIbHO Pa3OUTh Ha IIATh KAHPOB: PEIAMOHHbBIE, XPAHUINIIA KII0Yel 1
3HaUEHWIA, CTOJIOIOBBIE, JOKYMeHTHBIe U Tpadosbie. Henamoro 3amep-
SKAMCST I BCTTOMHUM, YeM OHW OTJIMYAOTCS APYT OT IPYyTa U I/ KaKUX 3a-
JIad TIOIXOIST W He TIOIXOIAT — KOT/Ia UX UMEET CMBICJ UCTI0JIh30BaTh,
a Kor/[a Hy KHO ZIepKaThCs TOAbIIIE.

PensunoHHble 6a3bl AaHHbIX

ITO KJIACCUYECKUI ¥ CAMBIH PacTIPOCTPAHEHHBIN BApUAHT. PessinoHHbIe
cucteMbl yrpasienus 6azamu ganubix (PCYB/]) ocHoBaHBI Ha TEOpUU
MHOYKECTB, TAaHHBIE B HUX XPAHATCS B BUJE ABYMEPHBIX TabJIUI, COCTO-
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SIMIUX U3 CTPOK ¥ CTONMOIOB. Pesisiiinonnbie 6a3pl CTPOrO KOHTPOJIUPYIOT
THUIBI JAHHBIX ¥ OGBIYHO OTYCKAIOT XPAHEHWE YHCE, CTPOK, AT 1 HEMH-
TEpPIPETUPYEMBIX ABOMUYHBIX 00beKTOB (BLOB’0B), X0T$1, Kak Mbl BUAEJH,
PostgreSQL noaaepkuBaeT Takne paciInpeHus, Kak MacCUB 1 Ky0.

Xopowum ang

Baarogaps cTpyKTypupOBaHHOMN TIPUPO/IE IAHHBIX PEJIAIIMOHHbIE Ha3bl
MMeeT CMBICJI UCIIOJIb30BaTh, KOT/IA CTPYKTYPa IaHHBIX 3apaHee U3BEeCTHa,
a croco6bl MX BO3MOYKHOTO UCTIOJNb30BAHUSA — HeT. VIHBIMU CJIOBaMU, BB
FOTOBBI ABAHCOM 3aIJIATUTH 34 CJOKHOCTH OPTaHU3AIMHU, HAJIESCh, YTO B
GyyIeM 9TO OKYIUTCA THOKOCTBIO 3arpocoB. MHoOTHE 3aaun GusHe-
ca yI06HO MOJETMPYIOTCS TIO0OHBIM 00PA3OM: 3aKa3bl, MOCTABKH, yIeT
CKJIQJICKMX 3aI1acOB, KOP3UHBI TIOKYIIOK U JApyrue. 3apaHee HEU3BECTHO,
KaK BIIOCJIE/ICTBUU TTOTPeOyeTCst U3BJIEKATh JaHHble (HATIPUMED, CKOJIBKO
3aKa30B MbI 0OpaboTaiu B heBpasie?), HO JaHHbIE [0 TIPUPOJIE CBOEH pery-
JIIPHBI, ¥ KOHTPOJMPOBATH 9TY PErYJIAPHOCTH BEChMA MOJIE3HO.

He o4yeHb xopowwm gnsa

Eciit cTpyKTypa IaHHBIX TIepeMeHHA UM XapaKTepPU3yeTcst TIyOoKoil
BJIO’KEHHOCTBIO, TO pesissiinonHas CY B/l — #e myunmuii moMoInHuk. B Helt
HeOoOXOMMO 3apaHee OIPEAETUTh CXEMY, UTO OU€Hb TPYAHO CIEIATh, €CJIU
BCe 3alllCU CTPYKTYPHO OTJIMYAIOTCS APYT OT Apyra. [logymaiite, Kak ObI
BBI CTajii pa3pabarbiBaTh (Gasy AaHHBIX JJIsI OMUCAHUST BCEX KUBBIX CYy-
niecTB B mpupoie. [TonerTka co3/1aTh MOTHBIN CITUCOK TPU3HAKOB (<«MMeeT
BOJIOCHI», «KOJUUYECTBO HOT», «OTKJIAJbIBAET sIiflla> W T. .) oGpeveHa Ha
npoBasl. B TakoMm cirydae HyskHa 6a3a JaHHBIX, KOTOPas He HaJlaraeT TaKuX
CTPOTHUX OTPAaHWYEHNI HAa XpPaHUMBbIe JTaHHBIE.

XpaHnnuwa kno4yen n 3Ha4YeHUn

XpaHuauIie Kaodeil ¥ 3HaUeHWH — IIPOCTeHIIas M3 BCeX PAaCCMOTPEHHBIX
HaMU Mojesieil. B HeM IpocTbie KJIOUM 0TOOPaKATCS Ha, BO3SMOIKHO,
GoJiee CJIOKHBIE 3HAYEHU, KaK B MMIaHTCKOI xemn-tabiuie. Biarogaps
OTHOCHUTEJIbHOII TIPOCTOTE Gasbl JaHHBIX 9TOTO JKaHPa 06ECIIeYMBAIOT MAK-
CHMAJIbHYIO THOKOCTH peayusanui. IToucK B Xelr-Tabinie mpou3BOAUTCS
6bICTPO, MoaTOMY B caydae Redis GbicTpozeiicTBre OBLIO TIOCTABIEHO BO
riaBy yria. Kpome Toro, mouck B Xeu-rabiniax Jerko pacipenessiercs
Ha HECKOJIBKO MalluH, U B Riak aToT akT mcoib3oBaH st IIOCTPOEHIS
MPOCTBIX B YIPaBJIEHUM KJIacTepoB. PasymeeTcsi, MpPOCTOTa MOKET
OKa3aTbCsI MUHYCOM, €CJIU K MOJEJTUPOBAHUIO JAHHBIX MPENbABISIOTCS
CJIOKHBIE TPeOOBAHUSI.
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Xopowu gns

ITockoIbKy HEOOXOUMOCTD IIOAIEPKUBATH MHIEKCHI OTCYTCTBYET UJIH
HEBEJIMKA, TO TIPY MIPOEKTUPOBAHUY XPAHUJIUIL KJIIOUeil 1 3HAYeHU ] vac-
TO 3aKJIaJbIBAETCS TOPU30HTAIbHASL MACIITAOMPYEMOCTD, OUYEHb BBICOKOE
OBICTpOAENCTBIE WK TO U APYroe BMecTe. OcoOEHHO XOPOLI OHHU /IS 3a-
Jad, rJe MeXKIy JaHHBIME HeT OOJIBIIOro KOJIM4ecTBa cBsseil. Hampumep,
B BEO-TIPUJIOKEHUHN DTOMY KPUTEPUIO OTBEYAIOT CEaHChI I0JIb30BaTeIei;
JIEVICTBUSI OJTHOTO TI0JIb30BATEJISl B CEAHCE TIPAKTUYECKN HUKAK HE CBSI3aHbBI
C IeUCTBUSIMU IPYTUX TIOJTb30BaTeeH.

He o4yeHb xopowu gnsa

N3-3a oTCyTCTBUS MHIEKCOB U CPEJCTB CKaHUpoBaHus K3-xpaHuiu-
I[a MaJio YeM TOMOTYT, €CJIi TPeOYETCsT TPEIbSIBISTD 3allPOCHI, OTINY-
Hpie ot npocreiimux onepauuii CRUD (coszanue, utenue, 06HOBIEHHE,
yAQJIeHue).

CtTonbuoBbie 6a3bl fJaHHbIX

CroJsibiioBble 6asbl JaHHBIX (TaKKe 6a3bl OAHHBIX ¢ CEMEUCTNEAMU CIOJLO-
%406) uMeloT MHOro 001X yepT ¢ K3-xpanunuimamu 1 PCYB/I. Kak u B
K3-xpanu/miax, 3SHaueHusI 3alpaliiBaTcs 110 Kitouy. Kak u B pessiu-
OHHbIX 6a3ax, 3HAUEHS TPYIIIUPYIOTCS B HYJIb WK G0Jiee CTONOI0B, XOTS
B K101 CTPOKE MOKET ObITh 3aII0JHEHO IIPOU3BOJIHHOE YUCJIO CTONOLIOB.
Ho B oTsiMume oT TOro u Apyroro, B CTOJIOLOBBIX Oa3ax JaHHbIE XPAHITCS
1o crojbiam, a He 110 cTpokaM. JlobaBjeHne HOBLIX CTOIOIOB 00XOMUT-
cs JIellieBO, BEPCUOHUPOBAHUE Peaiu3yeTcsl TPUBUAIBHO, U Ha XPaHEHHe
OTCYTCTBYIOLIMX 3HAUEHUI MECTO He pacxoiyercs. PaccMoTpeHHast HaMu
6asa gannbix HBase — kiaccudeckuii ipuMep aToro xampa.

Xopowwu ans

Ctonb110BbIe 6A3BI JAHHBIX TPaAUIIOHHO pa3pa6aTbIBaJII/ICb C IIeJIbIO
00ecIIeunTh FOPU3OHTANBHYIO MacIITabpyeMocTh. [loaToMy onu ocobeH-
HO XOpOoIIu /14 3a/iad, CBA3aHHbIX C <<6OIIbIHI/IMI/I JAaHHbIMU», KOT'la 63.33.
Pa3MeEMaeTCA B KJIaCTEPE U3 JIECATKOB, COTEH, a TO U ThICAY Y3JI0B. KpOMe
TOro, B HUX 06])I‘IHO BCTPpaMBACTCA MOAAEPIKKA CKAaTUA U BEPCUOHUPO-
BaHUNA. KaHOHI/I‘{GCKI/IfI NnpuMeEp 3a/1a4u, OpI/IGHTI/IpOBaHHOﬁ Ha XpaHeHune
JIAHHBIX 110 CTOJI0IaM, — UHJIEKCUPOBaHIe Be6-CTpaHI/IH. Crpanuiist B Beb
COIEPIKAT MHOT'O TEKCTa (I/I TYT O4Y€Hb ITOJIE3HO C>KaTI/Ie), B KaKOM-TO Mepe
B3aMMOCBA3aHbl U USMEHAIOTCS CO BpEMEHEM (BOT /1€ Ha ITOMOMIb ITPHUXO0-
JIUT BEPCUOHUPOBAHUE).



CHoBad o xaHpax I.--

He oyeHb xopowu ang

Y pasnbix CTOJIOIIOBBIX 623 TAHHBIX pasHble BOSMOKHOCTHU U, CJI€10BA-
TeJIbHO, Pa3Hble HemocTaTKu. Ho BceM uM CcBOMCTBEeHHA O/THA ob1as uep-
Ta: JIydIile IPOEKTUPOBATH CXEMY C YUETOM OYAYIIUX 3AIIPOCOB. ITO O3HA-
Yaer, YTO HysKHO allpUOPH IIPEACTABIATD cebe, Kak OyIyT MCII0JIb30BaThCs
JIaHHbIE, a HEe TOJIbKO, YTO OHU coaepmaT. ECJII/I CHOCO6bI HNCIIOJIb3OBAaHUA
JIAHHBIX 3apaHee HEU3BECTHBI — HalIpUMeD, TPeOYIOTCS IIPOU3BOJIbHBIE OT-
YyeThl, — TO CTOJIOI0BAs 6a3a JaHHBIX — HEe ONTUMAaJIbHbBIN BapHaHT.

AdokymeHTHbIe 6a3bl AaHHbIX

B nmokymeHTHOU 6ase NAHHBIX XPAHUMBIH OOBEKT MOJKET COAEPIKATH
[IPOU3BOJIGHBIN HAOOP TOJIel U Jake JOMYCKAeT BJIOXKEHHOCThH JII0OOTO
ypoBHst. OOBIUHO Takue OGBEKTHI TPEJICTABISIFOTCS B HOTAI[MK JavaScript
Object Notation (JSON), npunsrtoii kak 8 MongoDB, tak u 8 CouchDB,
XOTsI 3TO TpeOOBaHUE HU B KOEH Mepe He sIBJISIETCSI KOHIIENTYaIbHO 3HAYM-
MbIM. [ToCKOTbKY IOKyMEHTBI He CBSI3aHbI IPYT C IPYTOM TaK TECHO, KaK B
PEIATNOHHBIX 6333X JAQHHBIX, X CPAaBHUTEJIBbHO IIPOCTO CETMEHTHUPOBATDH
Y PeIJIMIIUPOBATh HA HECKOJIBKO CEPBEPOB, MTO3TOMY YaCTO BCTPEUAIOTCS
pactpenenentbie peasusaiuu. Cucrema MongoHQ cTaBuT 11€J1b10 TIOBbBI-
CHUTb JJOCTYITHOCTD 32 cueT co3znanust ITO/I, criocoOHbBIX MOEPKUBATD [1-
raHTcKue Habopbl JaHHbIX MaciiTada Bebd. C apyroii croporsl, CouchDB
OPpUEHTUPOBaHa Ha IMPOCTOTY W AOJTOBEYHOCTDb MAaHHBIX, 4 JOCTYIIHOCTDb
OOCTUTAETCA 3a CUET PEIINKAIITNN TUIIA IJIAaBHBIN-TJIABHBIN Ha Y3JIbl C BBI-
COKMM yPOBHEM aBTOHOMHOCTH. 3TI/I ITPOEKTHI B 3HAUUTEJIbHOMN Mepe 11e-
PEKPBIBAIOTCS.

Xopowwu ans

IIOKyMeHTHI)Ie 68.31)1 JaHHBbIX XOPOHIN Jid 3a/a4, rA€ IIpeAMETHad 06-
JIACTb XapaKTEPU3yeTCs BbICOKOfI CTEIIEHbIO USMEHYMNBOCTU. EC]II/I 3apa-
He€e HEM3BECTHO, KaK BbITJIAAAT JaHHbIE, TO JOKYMEHTHAA 6asa — KaK pa3
TO, 4TO HY;kHO. Kpome Toro, TOKyMeHTHI 110 caMO¥ CBOe TTPUPO/Iie 4YacTo
XOpPOMIO JIOKATCA Ha 06’beKTHO-OpI/IeHTI/IpOBaHHbIe MO/I€JIn TpOorpaMMMu-
poBaHUs. A, 3HAUUT, yMEHBIIIAETCS PACCOTIacoBaHUE MHTEP(DECOB MTpU
rnepexone oT MoJesn 63.31)1 JAaHHDBIX K O6’beKTHOﬁ MO/I€JIN ITPUJIOKEHU .

He o4yeHb xopowwm gnsa

Ecin BbI IPUBBIKIN K CJIOKHBIM 3alIPOCaM € COCAMHEHUSAMU B PeJis-
IUOHHOHU 6a3e JaHHBIX ¢ XOPOILO HOPMAJUZ0BAHHON CXEMOI, TO B JIOKY-
MEHTHOM 6a3e 3TUX BO3MOKHOCTEN Gy/eT He XBatarh. JlIOKyMeHT OGBITHO
COZEPKUT BCIO WK OOJIbIIYI0 YacTh uHopmanuu o6 oobekre. Eciu B pe-
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JIIIMOHHO# 6a3e eCTeCTBEHHO CTPEMJICHIE HOPMATH30BaTh TaHHbIE C Tie-
JIBIO yCTpaHeHusl IyOIMpOBaHs], KOTOPOE MOKET TIPUBECTH K Paccoria-
COBaHMUIO, TO B IOKYMEHTHBIX 6a3axX IEHOPMATM30BAHHOE XPaHEHUE — 9TO
HOpMa.

IpagoBbie 6a3bl AaHHbIX

I'pacoBbie 6as3bl JaHHBIX — HOBBIH, OBICTPO PA3BUBAIONIUICS KJIACC CUCTEM,
B KOTOPBIX YTIOP ZieJIaeTcs CKopee Ha yCTaHOBJIEHNE IPOU3BOJIBLHBIX CBSA3EH
MEXIy NAaHHBIMU, YeM Ha (axtudeckue 3HaueHud. lIpumepom MoskeT
CIIY’KUTb TIPOEKT C OTKPBITBIM MCXOJAHBIM KOZIOM Neo4j, KOTOpbIii Bce
yarie NCIoJIb3yeTCsl BO MHOTHX COIMATBbHBIX ceTaX. B oTmune oT Apyrux
crusieit 6a3 MaHHBIX, T/e KOJJIEKIMH CXOKUX OOBEKTOB TPYNIUPYIOTCS
B 00mMX KOHTelHepax, B rpadoBbix (Gazax HaHHbIE XpaHATCA B GoJee
cBoboaHo (hopme; 06paboTKa 3ampoca CBOAUTCA K CJEIOBAHUIO TIO
peGpam, COeMHSIIONIUM JIBE BEPITMHBI, HHAYE TOBOPSL, K 06100y y3710B. [To
Mepe UCIOJIb30BaHMsT BO BCe GOJIBIIEM YKCTIe TPOEKTOB TpadoBbie Hasbl
JAHHBIX HAYWHAIOT TPUMEHATHCS HE TOJIBKO IJIST TOCTPOEHUS TPOCTBIX
COIMATIBHBIX TIPUJIOKEHU, HO U it OoJiee CIEIMpUUECKUX Ieied,
HAIIPUMep: CUCTeMbl PEKOMEH/IOBAHUS, CIIUCKU yIIPABJIEHUS JJOCTYTIOM 1
reorpaduyeckuie 1aHHbIE.

Xopowwm ans

I'pacdoBbie 6a3bl JAHHBIX KaK OY/TO CHENUATBHO IPUILYMAHbI JIJIST TIPHU-
JIOKEHUH, XapaKTePU3yeMbIX HATUINEM CETH JAAHHBIX. |UIMUYHBIN MPU-
Mep — COIUANIbHAS CETh, TJIe Y3JIbl TPECTABIISIOT MOJb30BATENEH, MEXKITY
KOTOPBIMU CYIIECTBYIOT Pa3jinyHbie CBSI3U. MOjie/IMpOBaHNe TAKUX JIaH-
HBIX C [IOMOIIBIO [PYTUX CPEACTB 3a4acTyIO SBJISAETCS CJIOKHOU mpobJie-
MOH, HO TpadoBble Ga3bl JaHHBIX CIIPABJILIOTCS C 9TOU 3ajadyell Ha ypa.
K roMy ke, OHU IIPEKPACHO JIOXKATCS HA OOBEKTHO-OPUEHTHPOBAHHYIO
cucteMy. Bce, 9TO MOKHO CMO/IETUPOBATDH HA IOCKE, MOSKHO CMOJIETUPO-
BaTh U C MOMOIIbIO rpada.

He oyeHb xopowun ansa

N3-3a Hajmuust GOJIBIIONO YMCJAa CBSA3€H MexAy ysjgaMu rpadosbie
6a3bl JAHHBIX KAK IIPABUJIO ILIOXO IIPUCIIOCOOIEHBI K Pa3MELEHNIO Ha He-
CKOJIbKMX MamuHax. Beicrpoiii 06xox rpada 61 Obl HEBO3MOMKEH, €C/IN
ObI IPUIILIOCH OTIIPABJISATH II0 CETH 3AIIPOCHI APYTUM Y3J1aM, II03TOMY I'pa-
dosble 6asbl JaHHBIX MaciuTabupyoTces 1mioxo. Ckopee Beero, rpadosast
6asa OyzeT JIMIIb OAHON M3 YacTell Ballleil CHCTEMBI, B KOTOPOI XPaHSITCs
TOJIBKO CBSI3H, TOT/Ia KaK OCHOBHBIE JIAHHbBIE HAXOMSTCS B JIPYTOM MECTE.



Kak caenatb Boibop? I.--
9.2. Kak cpenaTtb BbiOOp?

B Havasie KHUTH MBI y:Ke TOBOPUJIY, YTO JIAHHbBIE — BCE PABHO, UTO ChIpas
HedTb. MBI cuuM Ha Oepery 6e30peKHOTO OKeaHa JaHHBIX, HO OHU Gec-
T0JIE3HBI, [IOKa W3 HUX He M3BJIeueHa mHopManus (6osree rpybo MOK-
HO CKa3aTh, 4TO CETOIHS B JaHHBIX 3aPBITH OTPOMHBIE IeHbrH ). OT TOTO,
Kakyio 6a3y JaHHBIX Bl BRIOEPETE, 3aBUCUT MPOCTOTA cOOPA, XPaHEHMUS,
aHAIN3a U OYUCTKH JIAHHBIX.

OmnpenenuTbest ¢ BRIOOPOM 6a3bl TAHHBIX HEPEIKO OKA3BIBAETCSI CIIOK-
Hee, YeM MPOCTO PENTUTh KaKOM JKaHP JIydllle BCero MOAXOIUT JIJIs IaH-
HBIX M3 KOHKPETHOU npeaMeTHoi obmactt. O4eBUIHO, YTO COIUANbHBINA
rpacd mpolIe BCero XpaHuTh B rpacoBoil H6aze MaHHBIX, HO €CIM PEYb UIET
o Facebook, To naHHbIX camikoM MHOTO — B rpacoBoii Hase OHU MOTIPOC-
Ty He nomectsatest. CKopee, Bbl OCTAHOBUTECH HA KaKOW-HUOY/Ib CUCTEME,
MPUCTIOCOOJIEHHON K «OOJBINM JaHHBIM», Haripumep, HBase win Riak.
Takum 00pa3oM, BbI Oy/ieTe BBIHYKICHBI BBIOPATH CTOJIOIOBYIO 6a3y Hin
XPaHWUJIHUIIIE KIfouelt v 3HaueHn . VIm B3sITh APYTOI TIpUMep: pessiiioH-
Hast 6a3a JAaHHBIX BPOJie GBI HEATHHO TIOAXOAUT JIJIsT pean3auu 6aHKOB-
CKUX TpaH3akiuii, Ho Beab u Neodj nomaep:kuBaer ACID-Tpansakiuy,
TaK uToO BBIGOP €CTh.

AT IPUMEPBI MOKA3BIBAIOT, UTO TIPU BHIOOPE OA3BI JAHHBIX — WU HE-
CKOJIBKUX (a3 JaHHBIX, — ONTUMAJBHBIX JJIS TPEAMETHON 00/acTH, cJie-
JyeT MPUHUMATh BO BHUMaHHE He TOJIBKO KaHp. BoobIie roBopst, 1o Mepe
pocTa o6beMa TaHHBIX, TPEeNbHasT eMKOCTh HEKOTOPBIX 6a3 CTAHOBUTCS
orpannyervieM. CToab10BbIe 6a3bl JAHHBIX YACTO PACTIPEAEIISIOTCS 110 He-
ckosbkuM I[O/] 1 mopmepkuBaloT «60JIbIINE JaHHbIE> MaKCHMAJIbHOTO
pasMepa, Torjia Kak eMKOCTh TpahoBbIX 6a3 HAMMEHbBINAs 13 BceX. BIpo-
yeM, 9TO IIPABUIIO He YHUBepcaabHo. Tak, Riak — kpynmroMacitaGHoe Xpa-
HUJIUIIE KJIOYEl M 3HAUYEHUH, MTpeHa3HaYeHHOEe JIJIsI CETMEHTHPOBAHUS
Ha COTHU ¥ THICSIYM Y3JI0B, TOT/a Kak Redis mpoekTupoBamach as paboTs
B OJIHOM y3Jle, HO C BO3MOKHOCTBIO PEILIMKAIUU TUIIA TJIABHBIN-TIOMIH-
HEHHBII U CEeTMEeHTUPOBAHMUS, PEAIN30BAHHOTO HA YPOBHE KJIUEHTA.

ITpu BBIGOPE Ga3bl JAHHBIX HY;KHO YUYUTHIBATH U TAKHE XaPAKTEPUC-
THKH, KaK J0JITOBEYHOCTb, JOCTYITHOCTD, COTJIACOBAHHOCTD, MAaCIITaOUPY-
eMOCTh U 6e30IacHOCTh. BBI IOJKHBI PENINTh, HY;KHA JIM BO3MOKHOCTD
TPEBABISATD MPOU3BOJBHBIE 3aMPOCHI WK GY/IET JOCTATOYHO TEXHOJO-
ruu mapreduce. Bol npennountaere HTTP/REST-unrepdeiic nim Hyx-
JIaeTech B paliBepe sl CIENUATM3UPOBAHHOTO JIBOUYHOTO IIPOTOKOJIA?
[laxke Takue, Ha TIEPBBIH B3IJISI/l, BTOPOCTEIIEHHBIE BOIIPOCHI, KaK CyTIECT-
BOBaHUE MTPOTPAMMbI MAaCCOBOI 3arpy3KH JAHHBIX, MOTYT OKa3aThCs BaXK-
HBIMU B KOHKPETHOM CJIyYae.
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Yro6br 06IETYUTD CPAaBHEHNE PA3TUYHBIX (a3 MAHHBIX, MBI BKJIIOYH-
s B ipusioskeruie 1 tabauiry. Mbl He CTaBUIIM TIETBIO COCTABUTD MOJTHBIN
CIIMCOK BCEX BO3MOXKHOCTEH, a XOTeJU JIUIIb IPEJIOXKUTh CPEACTBO JJId
GBICTPOTO CpaBHEHUsT TeX 06a3 JAHHBIX, KOTOPBIE PACCMOTPEHBI B JTOI
kuure. O6parmaiite BHUMaHue Ha HOMepa Bepcuil. DYHKIMOHATLHOCTD
MEHSIETCSI OUeHB GBICTPO, TIOITOMY MBI PEKOMEH/IYEM TIPOBEPSITh, UTO TOS-
BUJIOCH B (0JIee CBEKUX BEPCHSIX.

9.3. B kakom HanpaBJ/ieHUun
OBUraTtbCcs ganbwe?

B coBpeMeHHBIX MPUIOKEHMAX MpobjeMa MacITaGUpYEMOCTH CMECTHU-
JIach TIPEUMYIIECTBEHHO B 00J1aCTh YIIPAaBJIeHHS AAaHHBIMU. MBI JOCTUTIN
TOYKH, KOT/[a BBIGOD SI3bIKA [TPOrPaMMUPOBAHNS, KapKaca, OIepaluoHHON
CHCTEMBI U Jlake 0OOpYZOBaHMS M MOPSJKA dKCILTyaTanun (Oaarogapst
XOCTUHTY BUPTYaJIbHBIX MAIIUH 1 06JIaKy) HACTOJIBKO YIIPOCTUJICS U yIe-
IIEBUJICS, YTO MPAKTUYECKU HepecTan ObITh MpoOaeMOil M OIPeAe/IseTCsT
JIMYHBIMU BKYCaMHM B TOM JK€ MEpe, 4TO 1 HeoOX0ANMOCThIO. Ecin BbI x0TH-
Te B 9TOM CTOJIETHH CO3/aBaTh MACIITaOMpyeMble TPUIOKEHHSI, TO JOJIK-
HBI 3alyMaThCs MPEsk/ie BCEro o Bhibope 6asbl (1 6a3) JaHHbIX — MIMEHHO
3/1eCh TeTleph HaXOANTCS y3Koe MecTo. [[oMOYb BaM c/ie/1aTh IIPaBUIbHBIN
BBIGOP — UIMEHHO B 3TOM MBI BUZIEJIN TJIABHYIO eI STOH KHUTH.

Xo0Ts 9Ta KHHUTa MOJOIILIA K KOHILY, MbI BEDMM, 4TO Balll HHTEPEC K MHO-
rOCTOPOHHEMY XPaHEHMUIO JANEKO He yAoBaeTBOpeH. ClIeMyonyM NIarom
MOKET CTaTh A€TaJbHOE U3ydyeHne 0a3 AaHHBIX, KOTOPBIE BAC OCOOEHHO
3aMHTEPECOBAIM, MM 3HAKOMCTBO C JAPYTMMM CHCTEMaMM, HalpHMep,
Cassandra, Drizzle nim OrientDB.

ITopa 3aHATHCS NPAKTUYECKUM €0M!



NMPUNOXEHME 1.

CpaeHunTenbHbINi 0630p
6a3 AAHHbBbIX

B aToii kHUTE IPUBEIEHO MHOTO MH(POPMAITUK O KAXK/0U U3 CEMU PACCMOT-
pennbix 6a3 mannbix: PostgreSQL, Riak, HBase, MongoDB, CouchDB,
Neo4j u Redis. B npusosxennn BbI Haiigere TabaUIbl, B KOTOPBIX 9TU Gasbl
CPaBHMBAIOTCS IO PA3HBIM IIapaMeTpaM, CYMMUPYs M3JI0KEHHBI B OC-
HOBHOM TeKCTe MaTepuasl. X0Tst TaGJIHIbl HE MOTYT 3aMEHUTh UCTUHHOTO
MOHUMAaHUS, OHU BCE K€ TI03BOJIFIOT € OJIHOTO B3IJIS/Ia OLIEHUTh BO3MOXK-
HOCTH Kask/101 6a3bl, 06J1aCTH, B KOTOPBIX OHA HEIOTSATUBAET, U €€ MECTO B
o0111eil KapTrHe COBPEMEHHOro Mupa 6a3 JaHHbIX.

CBsA3u Mmexay

XaHp Bepcua  Twunbl gaHHbIX AT
MongoDB JokymeHTHaa 2.0 TuUnNM3npoBaHHas Het
CouchDB HokymeHTHaa 1.1 TvnnanposaHHas Het
Riak Kntoum n 1.0 Blob-06bekThbl Mpon3BonbHbIE
3Ha4YeHus (ccblnkun)
Redis Knioun n 2.4 MonytnnuaupoBaHHas Het
3HavyeHus
PostgreSQL  PensiumoHHas 9.1 MpeponpenenenHole  lpeponpeneneH-
1 NONIb30BaTENIbCKME  Hble
Neo4j padosas 1.7 Bbe3 Tvnos Mpon3BonbHbIE
(pebpa)
HBase Cton6uoBass  0.90.3 MpeponpenenerHHole  Het

1 nonb3oBaTesibCkne
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CTaan.ap'r- Hanucana WHtepdeiric/ HTTP/REST
Hblii 00beKT Ha NPOTOKOJ
MongoDB JSON C++ CneumanbHbli noeepx  lMpocTon
TCP
CouchDB JSON Erlang HTTP Da
Riak TekcT Erlang HTTP, protobuf [a
Redis Ctpoka C/C++ MpocToi TekcT noBepx Het
TCP
PostgreSQL Tabnuua C CneunanbHbli noeepx  Het
TCP
Neo4j Xeww Java HTTP Hda
HBase Ctonbupl Java Thrift, HTTP Ha
Mpouseonb- Mapreduce Macwrabupye- [Jonroeeu-
Hble 3anpochbl MOCTb HOCTb
MongoDB KomaHgpl, JavaScript uon Ynpexpatowas
mapreduce 3annchb, Xyp-
HannpoBaHue,
6e30nacHbIl
pexnm
CouchDB BpemeHHble JavaScript IO, (c nomowbio  Tonbko 3awumTa
npeacraene- BigCouch) oT cboeB
HUS
Riak Cnabasi nogaoe- JavaScript, Lo, KBopym npu
pxka, Lucene  Erlang 3anucu
Redis Komanapl Het KnacTtep (c nomo- daiin gosan-
L0 PENNKALUN  UCU
rMaBHbIN-NOAYN-
HEHHbIN)
PostgreSQL SQL Het KnacTep (c no- ACID
MOLLIbO AOMONHN-
TesbHbIX pacLUn-
peHnin)
Neo4j O6xonrpada, Het(Bcmbicne Knactep (B ACID
Cypher, nouck pacnpeneneH- KoprnopaTueHoOm
HOCTW) BEPCUN)
HBase Cnabas nogne- Hadoop uon KypHan ¢
pXKa ynpexgagatoLen

3anncoblo




CpaeHuTensHbii 0630p 6a3 AHHBIX

INENER

BTopuuHbie BepcuoHn- MaccoBas OyeHb GonbluMe
WHAEKCbI poBaHue 3arpyska dannbi
MongoDB da Het mongoimport  GridFS
CouchDB Oa Ha Bulk Doc API BnoxeHus
Riak Hda Hda Het Lewak
(He pekomeHayeTCs)
Redis Het Het Het Het
PostgreSQL [Oa Het KomaHpa COPY BLOB-06bekThl
Neo4j [a (c nomowpto Het Het Het
Lucene)
HBase Het [a Het Het
OGszatenb- Pennukauus CermeHtupoBa- [Mapannenuam
HOe cxaTtue HUue
MongoDB Het MaBHbIi-nog- [Oa Bnokunposka
YUHEHHbLIN (C 3anucu
MOMOLLbIO Ha-
60poB penvk)
CouchDB Mepesanuchk [MaeHblli-rnas- [a (c dunstpammn  Be3 610knMpoBok
daina HblIiA B BigCouch) MVCC (MHO-
roBEPCUOHHOE
ynpasneHue na-
pannennu3mom)
Riak Het OpHoypoBHe-  [a BekTopHbIe Yachbl
Bas, rMaBHbIN-
rnasHbIA
Redis MrHoBeHHbI [hasHbI-noa-  JononHutenbHole Het
CHUMOK YUHEHHbIN Moaynu (Hanpu-
Mep, KIIMEHT)
PostgreSQL Hert MasHbIn-noa- [ononHutensHble Bnokuposka 3a-
YUNHEHHbIN Moaynu (Hanpu- MUCU Ha YPOBHE
mep, PL/Proxy) TabnuL, N CTPoK
Neo4j Het MaeHbIi-noa- Het Bnoknposka
YUNHEHHbIN 3anucu
(B M3paHmmn
Enterprise)
HBase Het MMaBHbIN-noa-  [a ¢ noMoLubio CornacoBan-

YMHEHHbIN

HDFS

HOCTb Ha YPOBHE
CTpOK
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TpaH3akuuu Tpurrepbl Be3onacHocTb MHoXxecTBeH-
Has apeHaa
MongoDB  Hert Het MNMonb3osarenun Ja
CouchDB Hert KoHTponb 06- [Monb3oBatenu Ja
HOBAEHWUI NN
Changes API
Riak Het o v nocne Het Het
dukcaumm
Redis Ouepeau ¢ Het Maponn Het
HECKOJIbKUMU
3anpocamu
PostgreSQL ACID Ha Monb3oBaTenu n Ha
rpynnbl
Neo4j ACID O6paboTtumkn Het Het
cobbITHiA
TpaH3akummn
HBase Ha (ecnn Het Kerberos nocpeact- Het
BKJIIOYEHbI) BOM BCTPOEHHOIO B
Hadoop mexaHnama
3awmThl
OCHOBHas oOTIM4YUTEJIbHasA Cna6bie CTOPOHbI
0CO00EHHOCTb
MongoDB MpocTble 3anpochbl K «6oNbLINM BcTtpavBaemMocTb
DaHHbIM»
CouchDB Jonroese4yHoCTb 1 BCTpamBaemMble [loaaepxka 3anpocoB
Knacrtepsbl
Riak Bbicokas 4OCTYMHOCTb Mopnepxka 3anpocos
Redis Beicoyariee 6eicTpoaencTeme CnoxHas CTpykTypa AaHHbIX
PostgreSQL Jlyyqwas PCYB[ ons nopnepxkn — JJOCTYNHOCTb B pacrnpenesieHHom
onepaumii cucteme
Neo4j mbkuin rpad OtcytcTBre BLOB-06bEKTOB 1
noaaepXky TepabanTHbIX AaHHbIX
HBase Bbicokuii ypoBeHb MacluTabupye- [MbKnin pocT, noanepxka 3anpo-

MOCTH, nHdpacTpykTypa Hadoop

COoB




NMPUJIOXKEHME 2.
Teopema CAP

[TornMaTh 0COGEHHOCTU TATH KAHPOB (a3 JAHHBIX BAXKHO JJIS IPUHSI-
THS PEIIeHUs 0 BBIOOPE, HO JKaHp — He eJIMHCTBEHHbIH KpuTepuil. B aToit
KHWUTEe HEOJHOKPATHO yrnomuHaznack TeopemMa CAP, koTopas packpbiBaeT
HENPUTJIAAHYIO PAB/Y O TOM, KaK paclpe/IeJIeHHbIEe CUCTEMbI BELYT Celst
B YCJIOBUSIX HECTAOUJIBHOU CETH.

CAP yTBepskIaet, 4TO MOKHO CO3/IaTh paclpe/ieJIeHHYIO CUCTEMY, KO-
Topas Oyner coziacosannoi (consistent) (To ecTb onepaluy 3alcy aTo-
MapHbI, ¥ BCe TIOCeLyolre Olepalliy YTeHUsT BUAST HOBOE 3HAYEHHUE),
docmynnoti (available) (6a3za maHHBIX BO3BpallaeT 3HAUEHMs, II0Ka paGo-
TaeT XOTs1 Obl OIUH CEPBEP) U YCMOUuuusoi k nomepe cesznocmu (partition
tolerant) (cucrema npomoJkaeT (GYHKIIMOHMPOBATH, JaXKe €CJU CBA3H
MeK]y cepBepaMy BpEMEHHO OTCYTCTBYET), HO OTHOBPEMEHHO MOXKHO T'a-
PaHTUPOBATH TOJBKO /[BA U3 9TUX TPEX CBOMCTB.

WNubiMu cioBaMu, MOXKHO CO3/IaTh Paclpeie/IeHHYIO CUCTEMY, KOTOpas
OYIIET CO2IACOBAHKOU W YCMOUMUBOT K NOMepe CBAZHOCMU, CUCTEMY, KOTO-
past OyaeT docmynHoi U YCmouMusoi Kk nomepe C6si3HOCMU, WA CUCTEMY,
KoTopas OyIeT coziacosanoti u docmynioii (HO IPU 510 He OYAeT ycmoti-
YUBOT K NOMepe C8A3HOCMIU, TO €CTh, TI0 CYIIECTBY, He OY/IET pacipe/iesieH-
HOIT). Ho HEBO3MOKHO CO3/1aTh pacipeesieHHy0 6a3y MaHHbBIX, KOTOpast
6bL1a ObI OMHOBPEMEHHO COIIACOBAHHOM, JOCTYIIHON M YCTOWYMBOIA K I10-
Tepe CBSA3HOCTH.

Teopema CAP cyniecTBeHHa TP MIPOEKTUPOBAHUM PaCIpe/lesIeHHOM
6asbl JJAHHBIX, TAK KaK BbI JOJGKHBI PEIIUTh, Y€M TOTOBBI MOKEPTBOBATD.
Kaxyio 6bl 6a3y JaHHBIX BBl HU BHIOPA/IM, OHA HE CMOXKET TapaHTUPOBATh
J60 IOCTYITHOCTD, JTMGO COTIACOBAHHOCTD. YCTOMYUBOCTD K TIOTEPE CBA3-
HOCTHU — YUCTO APXUTEKTYPHOE peliieHue (0T HEro 3aBUCHT, OYJIET JIU CHC-
Tema BooOlle pacipezeieHtoil). BaskHo nmoruMaTh cMbica TeopeMmbl CAP,
4TOOBI PEATUCTUYHO OIEHUBATH BO3MOKHOCTH. KOMIIPOMUCCHI, IPHUHSI-
ThIE B PA3JIMYHBIX OMTMCAHHBIX B KHUTE Ga3aX JaHHbBIX, OMMPAIOTCS UMEHHO
Ha 3Ty TeopeMy.
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A2.1. CornacoBaHHOCTb
B KOHEYHOM cyeTe

Pacrpenenennas 6asa JaHHbIX 00s13aHa OBITh YCTOMYMBOIA K II0TEPE CBA3-
HOCTH, & BOT BBIOOD MEKY JOCTYITHOCTBIO U COTJIACOBAHHOCTHIO WHOT/IA
cnenars TpyaHo. OxHako, xoTst teopema CAP u yTBepkIaeT, uto, BbIOpaB
NOCTYITHOCTD, BbI TEPSIETE UCTUHHYIO COTJIACOBAHHOCTD, CO2IACOBAHHOCIIG
8 KOHeUHOM cueme 0OECTIEUNTD BCe-TaKU MOKHO.

MpuknioyeHnsa CAP, yacTb |: kanutaH'

MNpencTtaBbTe cebe MUP, Kak FTMFAHTCKYIO pacrnpefeneHHyo 6asdy AaHHbIX. J1o-
6aa obuTaemas 4acTb CyLLX B 3TOM MUPE COAEPXUT MHPOPMALNIO MO KAKUM-TO
TeMam, 1 Npu yCA0BUU, YTO Bbl HAXOOUTECH PSAOM C NOABMU UM TEXHUYECKUM
YCTPOWCTBOM, Bbl MOXETE HANTN OTBETbI HA CBOU BOMPOCHI.

A Tenepb B paMKax TOro Xe NPeAnoIOXEHUS JOMYCTUM, YTO Bbl CTPACTHbIA MOK-
NOHHUK BernoHce Hoyna 1 4yto cerogHs 5 ceHta6ps 2006 roga. Bel HaxoouTech B
MASXXHOM JOMUKE CBOEro NPUSATENS HAa BEYEPUHKE B YECTb BbIXOAA BTOPOro CTy-
auiiHoro anbboma BelioHce, kak Bapyr Yepes MoJ1 MPOoKaTbIBAETCA HEOXUAaHHAsS
NPUAVBHAs BOJSIHA M YHOCUT Bac B OTKPbITOe Mope. Bam ynaetcsa cmacteputb n3
NoApyYHbIX MAaTEPUAJIOB MIOTUK, HA KOTOPOM CMYCTSi MHOrO OHel Bbl JoOvpae-
TeCb 4O MYCTbIHHOIO OCTPOBKA. He nmes Hukakux cpeacTtB KOMMYHUKALN, Bbl
Nno CYLUECTBY MOTEPS/IN CBS3b C OCTaNIbHOW CUCTEMOM (MupoM). Ha ocTtpoBe Bbl
NPOBEJIN OONTUX NATb NET... M BOT B 04HO npekpacHoe ytpo 2011 roaa Bac OyasaT
[OHOCSLLMECS C MOPSA KpUKK. Bac Hallen kanuTaH cTapoi LWixyHbl! U BOT OH, nepe-
rHYBLUNCb YePEe3 HOC CyAHa, (POMOIJIacHO 0bpallaeTcs k BaM, MPOBEALLIEMY NATb
JIET B OAMHOYECTBE, C BONPOCOM: «CKOJIbKO CTYANHBIX anbbomoB y BelioHce?>.

Bbl 8OMKHBI NPUHATL peLleHne. MoXHO Ha3BaTb MOCNEAHEE U3BECTHOE Bam
3HayeHue (KOTopoe ycTapeso Ha NaTb NeT). Ecnv Bbl OTBETUTE HA BONPOC KanuTta-
Ha, TO Bbl ZOCTYrHbI. N MOXHO 0TKa3aTbCsl OTBEYATb, NMOHMMas, YTO 6e3 CBA3N
C MUPOM BaLL OTBET MOXET OKa3aTbCHA HE CO1IaCOBaHHbIM C PEAJIbHOCTLIO. Kanu-
TaH He NMoy4uUT OTBETA HA CBOW BOMPOC, HO COCTOSIHME MUPA OCTAHETCS COrnaco-
BaHHbIM (BEPHYBLUMCb AJOMOW, OH CMOXET MOMy41Tb NpaBuiibHbIA OTBET). Urpas
pOJib OMPALUMBAEMOrO Y3/1a, Bbl MOXETE OTCTOSATh JIMOO COIacoBaHHOCTb MUPA,
nMB0 CBOIO JOCTYMHOCTb, HO HE TO U AAPYrOe BMECTE.

Wnes cormacoBaHHOCTH B KOHEYHOM CU€Te 3aKJI0YAETCS B TOM, UTO
KQKIBIN y3eJ BCerzia IOCTYTIeH /IJi OTBeTa Ha 3alpOChl. A KOMIIPOMUCC
COCTOUT B TOM, YTO M3MEHEHUS JAHHBIX PACIPOCTPAHSIOTCS Ha JAPYyTHE
y3Jbl B (DOHOBOM PEXRUME. DTO O3HAYAET, YTO B JIHOOOI MOMEHT BpeMe-
HU CHCTEMA MOKET OKa3aThCs HECOTVIACOBAHHOM, HO 110 GOJIBIIIOMY CUETY
aHHbIE B HEMl TOYHBI.

CaMbIM M3BECTHBIM TPUMEPOM CUCTEMBI, COTJIACOBAHHOM B KOHEYHOM
cuere, siBJsIETCS Caysk6a jomentbix umed B Marepaere (DNS). TTocaie pe-

1 Wrpa cnoB: cap — KanuraH, <kai». [Ipum. nepes.
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THCTPAIINK IOMEHA MOKET TIPOMTH HECKOJIBKO JTHEMH, ITPEsKie YeM n3MeHe-
HUe JOHAeT 10 Kaxaoro cepsepa B IHTepHeTe. OHAKO B TI0O0H MOMEHT
nm060it DNS-cepsep poctyreH (IIpy yCI0BUU, KOHEUHO, YTO BbI MOKETE K
HEMY TTOJKJIIOUNTHCST).

A2.2. CAP Ha npakTuke

HexkoTopele ycTOMUMBBIE K MOTEPE CBA3HOCTH Ga3bl JaHHBIX MOYKHO Ha-
CTPOUTH TaK, 4TO OHU OyAyT HoJiee NN MEHee COTJIACOBAHbI MJIU JAOCTYII-
HBI HA YPOBHE OTZAEJIBHOrO 3ampoca. Tak paboraer 6asa Riak, koropas
M03BOJISIET KJIUEHTY B MOMEHT 3aIIpoca yKa3aTh, KAKOW YPOBEHb COTJIACO-
BaHHOCTH eMy HyskeH. OcTanbHble 6a3bl JAHHBIX 3aHUMAIOT TOT MM HHOM
YTOJIOK TpeyToibHuKa KoMripomuccoB CAP.

MpuknioyeHus CAP, yacTtb ll: cornacoBaHHOCTb B KOHEYHOM CYEeTe

BepHemcs Ha aBa roga Hasag, B 2009 roa. MpoxuB Ha OCTPOBE yXe Tpu roaa,
Bbl CNy4aiiHO 0BHAPYXWUIN B Necke 6yTbiKy — 6eCLLeHHbI KOHTAKT C BHELLHUM M-
pom. OTkynopuBaeTe ee 1 0, pagocTb! Bbl MONy4mnm BaxHbI KyCo4ek 3HaHUS...
KonnyecTBo cTyaminHbIx anb060MoB BeoHce urpaeT it COBOKYMNHOro MMPOBOro
3HaHMS OFPOMHYIO POJib. Takylo GOJbLUYIO, YTO BCAKUIA pas, kak y Hee BbIXOOUT
HOBBbIV aNbOOM, KTO-TO 3aMMCbLIBAET TEKYLLYIO AaTy U HOMep anbbomMa Ha Kinoyke
Oymare. A NOTOM 3aneyaTtbiBaeT 3TOT KJIO4OK B BYThIIKY M 6pocaeT B Mope. KTo-
TO — KakK Bbl, HANPMMep, — HAXOAALMINCS Ha HeoBMTaeMOM OCTPOBE, OTOPBAHHbIN
OT MUPa, MOXET PACCHUTBIBATb, YTO B KOHEYHOM CHETE MOJTY4YUT NPaBUbHbIA OT-
BET.

MNMepeHecemcsi cHoBa B Hactosiwee. Korga kanutaH cnpawmsaeT «Ckonbko
CTyOuliHbIX anbbOMOB y BenoHce?», Bbl OCTaeTeCh JOCTYIMHbLI U OTBEYAETE «TPU».
B03MOXHO, BaLL OTBET HE COrNacyeTcsi C MMPOM, HO Bbl B HEM JOCTATO4HO yBEPE-
Hbl, TaK KaK He HaxoAMnM 6yTbIUIKY C APYrIM OTBETOM.

Y 9TOM UCTOPUIM CHACTNNBbLIN KOHEL, — KanuTaH cnacaeT Bac, Bbl BO3BpaLlaeTechb
[OoMOM, obHapy>XnuBaeTe HOBbI anbOOM MEBMLbI U XMBETE [O0JITO U CHACTIMBO.
Moka Bbl HaxoaNTECb B 0OMTAEMOM MECTHOCTU, HET HYXAbl ObITb YCTONYNBBLIM K
noTepe CBA3HOCTU, 1 Bbl MOXETE COXPaHSTb COMMAacoOBaHHOCTb Y JOCTYMHOCTb 4O
KOHLLa CBOVIX JHEN.

Redis, PostgreSQL u Neo4] corsacosanst u goctynasl (CA); HO maH-
Hble B HUX HE PACHPEAESSAIOTCS, MOITOMY 00 YCTOWYMBOCTH K MOTEpe
CBSI3HOCTU MOXKHO He AyMaTh (71T HepacpeIeseHHBIX CUCTEM TeopeMa
CAP He umeeT 0coO0TO CMBIC/IA, XOTS Ha 9Ty TEMY MOKHO TIOCITOPHTS).
MongoDB 1 HBase, Boo6iiie TOBOPsI, COTJIACOBAHBI U YCTOWYMBHI K TOTEPE
cea3roctr (CP). B ciydae moTepe CBI3HOCTH CETH OHU MOTYT TepeCTaTh
OTBEYATh HA HEKOTOPbIE 3ampochl (Halpumep, B Habope permiuk Mongo
LIS onepaluii yreHus puiar slaveok cOpacbiBaercs B false). Ha npak-
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THKE ammapaTHBINl c6oif 06pabaThIBaeTCs Tak, YTO (PYHKIIHOHATHHOCTE
CHITKAETCSI TIOCTETIEHHO, — IPYTHUE Y3JIbI, ellle HaXOASIINeCs B CETH, MOTYT
TIOZIMEHUTD BBINIEIIINI U3 CTPOSI CEPBEP, — HO, CTPOTO TOBOPSI, B CMBICTIE
teopembl CAP onn Hegoctynubl. Hakonern, CouchDB gocrymta u yeroii-
uynBa K norepe cesasHoctu (AP). Xors asa u Gosee cepsepo CouchDB
MOTYT PEIIMIIUPOBATh JaHHble Meskay coboit, CouchDB He B cocTossHUN
rapaHTHPOBATH COTIACOBAHHOCTD JAHHBIX Ha JIOOBIX IBYX CEPBEPAX.

CTOUT OTMETHTB, UTO GOJBITMHCTBO ATUX 6a3 TAHHBIX MOKHO HACTPO-
uth, uamenus Tiun CAP (Mongo mosxer 6biTh ciestana CA, CouchDB —
CP), Ho ceifuac MbI TOBOPHUJIN O TIOBE/IEHNH, TIOZ[PA3yMEBAEMOM I10 YMOJI-
YaHUIO.

A2.3. KomnpomMmuccHbin BbIOOP
3a4epPXKun

Ho yderom teopembr CAP mpoekTtnpoBanue pacrpesiesleHHON CHUCTEMBI
6a3 MaHHBIX He WCYepTbiBacTcst. Hampumep, /st MHOTUX apXUTEKTOPOB
TJTABHBIM BOTIPOCOM SIBJISIETCST HU3KAS 3a/IePiKKa (TO €CTh BBICOKOE GBICT-
poxetictBue). Eciu BbI untanu ctathio o cucreme Amazon Dynamo?, To,
HaBepHOe, 06PATUIN BHUMAHIE, YTO B HEl y/eJIeHO BHIMAaHUE He TOJBKO
o6ecredeHnio JOCTYMHOCTH, HO U TpeGOBaHUAM Amazon K 3a/ePiKKaM.
JIIs oTIpeieIeHHOTO Kacca TPUIOKEHUH axke HEOOMBINOE U3MEHEHE
3a[epKKU MOKeT TMPUBECTH K KPYIMHBIM (DUHAHCOBBIM TOTepsIM. 3Ha-
MeHuTast 6asa gaHHbiX Yahoo PNUTS »epTByeT M JOCTYIIHOCTBIO IIPU
IKCIITyaTali B OOBIYHOM PEKMME, U COTTACOBAHHOCTBIO TPU MOTEPE
CBSI3HOCTH PaJiii TOTO, YTOOBI CBECTH 3aflepKku K MuHUMyMy®. ITpu pac-
CMOTPEHUY pacTipe/ie/IeHHbIX (a3 TaHHbIX, TPUHUMATh BO BHUMAHWE TeO-
pemy CAP BaxkHO, HO He MeHee BaKHO IOMHUTD O TOM, UTO Ha Hell Teopus
pacrpezieleHHbIX (a3 He 3aKaHYNBAETCS.

2 http://allthingsdistributed.com/files/amazon-dynamo-sosp2007.pdf
3 http://dbmsmusings.blogspot.com/2010,/04/problems-with-cap-and-yahoos-little.html
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Elastic MapReduce. Cm. EMR
elemMatch, onepatop, MongoDB 178
Erlang 80, 108, 117,

ckauuBanue 80;

s3pik CouchDB 215
eval(), dynkiust, MongoDB 196
EXPLAIN, kxomanza SQL 69
extract(), PostgreSQL 58

F

Facebook;

uHjeKcHad Tabunia coobuenuit 132
find(), byukuus, MongoDB 175, 183
Freebase.com 341

G

GET (urenue);
B Neodj 279;
B Redis 308;
BbIGOPKA 3HAUECHUN 84;
[JIAr0JI, COOTBETCTBYOIIUEL OTIepaun
CRUD 82
sanpoc K _changes 244;



(378 | | ]

oTnpaska 3arnpocos 220;
YTeHHe JOKyMeHToB 220
get, komanza Hbase 133
getLast(collection), MongoDB 197
GFS. Cwm. Google File System
GIN (Generalized Inverted iNdex) 68
GIST (Generalized Index Search) 65
Google, MapReduce 167
Gremlin;
asropuT™bl Ha rpacdax 286;
njQuery 269;
u REST 284;
7 TPEZIMETHO-OPUEHTUPOBAHHBIE
a3bIkn 276;
ncnosb3oBanue 6ubIoTeK Java 264;
7 SI3BIK TIPOTPAMMUPOBAHIIST
Groovy 274;
KaK YHUBEPCAJIbHbII S3bIK 00X0/1a
rpadoB 264;
KaK SI3BIK TOCTPOEHUSI KaHAJTOB 267;
metoz loop() 272;
omnmcanne 264;
pebpa 264
Gremlin/Blueprint, npoexr 289
GridFS, MongoDB 210
Groovy, sI3bIK TIPOrpaMMUPOBaHus 264;
3ambIKanue 265;
(ynkuus pactipenenenus 274;
(ynkuus penynupoBanust 274
group(), GyHKIMS;
arperupoBanue pesyJssratoB 192;
B arpernpoBaHHbIX 3armpocax 194
GROUP BY, ¢pasza;
B MySQL 47;
B SQL 46;
u PARTITION BY 48;
1 okoHHBIe GyHKINU 48
groupCount(), Neo4j 289

H
HA-knacrep, B Neodj 295, 299
HAVING, ¢paza SQL 47
HBase 125;
Whirr, moarotoska kiactepa 160;

MNpenMeTHbIM ykasaTenb

aNropuT™MbI ckatust 143;
BpeMeHHbIe MeTKH 132;
BCTaBKa JaHHBIX 131;
BBIOOpKa Aannbix 131;
BBITIOJTHEHUE CKPUTITOB 139;
no0GaBIeHNE JAHHBIX 13 TporpaMmMbl 136;
3aryck 128;
3HaYeHus 1o ymMoauanuio 134;
usmeHenue tabauinl 135;
uMIiopt ganubix 139;
WCIIOJIb30BaHNE MecTa Ha iucke 145;
u teopema CAP 167;
Kak cToanboBas 6asa faHHbIxX 26;
Koman/b! get u put 133;
koHpurypupoBanue 128;
ob6HOBJIeHNE JaHHbIX 131;
obomouka 129, 136;
octanoB 128;
MOATOTOBKA K pabore B o6make 160,
nocrpoenne ckanepa 150;
TTOTOKOBAS 3aTPy3Ka TAHHDIX 13 BUKHU-
mequn 141;
npuIoKeHune, paboTaromnee
o nporokoJry Thrift 158;
MTPOTOKOJIBI JIJIsT IOKJTFOYEH ST
kimeHToB 156;
pabota ¢ "6oapmmmu ganabMu” 139;
pernonbr 145, 146;
pexumbl paborer 127,
cBoiictBa 130;
cemeiictsa cronbnos 130, 132, 137, 150;
ceteBble HACTPoiiku 129;
CUJIbHBIE CTOPOHBI 166;
cmaboie croponsr 167;
cyoBapp 129;
cosaanme Tabaui 129;
THIIBI JaHHBIX 167
dunbrper Byma 143;
XpaHeHUe JaHHbIX 0 ceblikax 150
HBaseMaster 149
HDFS (pacnipenenennas aiisoBast
cucrema Hadoop) 167
Homebrew pma Mac 307
HTTP, 3ar0/10BKU 11 KOJIBI OITUOOK
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B Riak 83
HTTP, reru cymuocreii (Etags) 114
Hypertable, 6aza ganubix 26

I

ILIKE, nmouck 62

inject(), pyuxuns reduce B Groovy 274
INSERT INTO, xomanma SQL 36
Interface Builder. Cwm. IB

J

Jamendo, caiit 239
Java, Bupryasnbnas mammmna 136
Java API, nporokost HBase 156
JavaScript;
BbI30B U3 TOUKHU TTOJIKTIOUEH S Mepe
uxcarmeii B Riak 116;
Kak poznoit 361k MongoDB 173;
dynxims reduce 98
jQuery;
u Gremlin 269
JRuby;
n Apache Hadoop 153;
koMaHiHast o6osouka HBase 129
JSON;
B Neo4j 280;
noxymentsl 170;
o6bexTsl B CouchDB 218, 225;
CepraIM30BaHHOE YBEOMIIEH e
006 nsmenenuax 249;
(hopmat Bo3Bparta pesysibrata B Riak 119;
(hopmar TpaHCIOPTUPOBKY JAHHBIX 215
JUNG (Java Universal Network/
Graph), kapkac 289

L

LIKE, nouck 62;
METAaCUMBOJ % 46
listCommands(), byHkims
MongoDB 195

M

map, GyHKIHS;
B Groovy 274;
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B MongoDB 199;
pesyabrathl B Riak 94;
XpaHEeHUe B BUJIe 3HAUCHS
cermenTa 97
mapreduce;
B CouchDB 239, 241;
B MongoDB 197,
B Riak 95;
BBezicHuEe 92;
TIOKMCK 0OBEKTOB ¢ ToMombio 192;
pacnpenenenne 0ObeKTOB ¢ 00IIUM
KJouom 93;
cienoBanue 1Mo cebiikam 100
max() 46
membase, 6aza JaHHbIX 25
memcached, 6aza nanubix 25
MIME, tursr;
multipart/mixed 87;
B Riak 89
min() 46
MongoDB 27, 169;
count(), bynknus 192;
distinct(), pyuruus 192;
elemMatch, onepatop 178;
eval(), dyukims 196;
find(), bynkrms 175, 183;
getLast(collection) 197;
GridFS 210;
group(), dyukius 192;
listCommands(), yukuus 195;
mapreduce 197,
Objectld 173;
runCommand(), yukuus 195;
arpernpoBaHHbIe 3anpockl 191;
BJIOJKEHHBIE MaccuBbl 177;
rosiocoBanue u apoutpbr 206;
ungekcuposanue 187;
ucnoab3oBanue JavaScript 173;
kosutekiu 186;
Komauael 173;
KOMaH/[pl Ha cTOpoHe cepsepa 194;
KOHCTPYHUPOBAHUE TPOU3BOTBHBIX
sarpocos 175;
Habopsl perink 202;
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obHoBsenne 181;

omnepatopsr 180;

MOWCK JOKyMeHTOB 175;

TTOCTPOEHHE NH/IEKCOB IO BJIOKEHHBIM
3HaveHusM 190;

npobJemMa 4eTHOro uncsa ysios 205;

TpocTpaHcTBeHHbIe 3armpockl 208;

pexykTopsl 199;

cermenTtupoBanue 206;

CUJIbHBIE CTOPOHBI 212;

cnabbie cTOpoHbI 212;

coenqunenne 183;

co3manmne JavaScript-ynxmuit 174;

COKpAIIeHHAs! HOTAIUSI JIJIST TIPOCTHIX
pyHKINT TPUHATHS
pemtennst 185;

cpasuenue ¢ CouchDB 215;

cpaBHeHue ¢ mongoconfig 207;

ceernkn 183;

yaaneHue 1oKymMeHToB 184;

ycranoska 171;

YTeHMe JaHHBIX U3 TporpaMMbl 185

N

Neo4j;
WHBEPTUPOBAHHBIE UHIEKCHI JIJIST

IMOJIHOTEKCTOBOIO TIorcKa 283

Neo4], 6asa mamnubix 28, 259;
Gremlin;
u REST 284;

groupCount(), pynaknus 289;
HA-knacrep 295, 298;
REST-untepdeiic 279;
anropuTMbl Ha Tpadax 286;
6oubIne HabOPb! JaHHBIX 284;
BeG-unTepdeiic 262;
rpad ysmnoB 267;
nobasJieHue y3nos 262;
WHIeKCupoBaHus 282;
ucrnomnb3oBanmne JUNG 289;
kanaubl B Gremlin 267;
koopauHaTop Zookeeper 295, 297,
meron loop() 272;
MoO/IeJINpOBaHue Ha Iocke 259;

MNpenMeTHbIM ykasaTens

HaXOJKEHUe MyTU MEXKY JIBYMSI
y3mamu 282;
obHoBJieHue 278;
obxon rpaga 261;
ocTaHOB TJ1aBHOTO cepBepa 300;
rocTpoenue kimactepa 296;
TIpeIMETHO-OPHEHTHPOBAHHBIE A3BIKU 276;
TIPOBEPKa Pe3yJIbTaToB permkaimu 299;
TIpoBepKa cocTosTHUS Kractepa 299;
PEKUM BBICOKOH focTymHOcTH 294, 297,
pesepBHOe KonupoBanne 300;
POJIb B IPUMEPE CUCTEMBI C MHOTOCTO-
poHHUM XpaHeHueM 339;
cusbHBIe cTOpOHBI 302;
cmabore croponsr 303;
caydaiinbiii 06xoz ysnos 288;
cXeMa cucTeMbl pekoMeHioBauust 260;
tpansakiuu ACID 293;
yaanenue 278;
aspik Gremlin 264;
SI3BIK TTpoTpammupoBanust Groovy 274
netcat 323
next to, UCHOJb30BaHME B CChIIKaX 86
Node,js;
KCIOJB30BAHKE B CUCTEMAX C MHOTO-
CTOPOHHWM XpaHeHueM 341;
OTIPOC U3MeHeH Ui 245
NoSQL, cpaBHeHME ¢ peSIIMOHHBIMU
Gazamu maHHbIX 21
NULL, snauenust 36
NOYKH MTOJIKJIIOUEHMS, 10 U TOCTIe
uxcarmm 115

P

PageRank, Google 289
PARTITION BY, cpaBuenue
¢ GROUP BY 48
PL/pgSQL 52
POST (cosnmanmue);
reHeparys KJova ¢ ToMomibio 84;
[JIaroJI, COOTBETCTBYIONIHIT Onlepaliuu
CRUD 82;
co3[aHre JOKYMEHTOB ¢ TIoMotbio 221
PostgreSQL, 6a3a manubix 24, 30;
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crosstab() 58;
extract() 58;
arperaTHbie GyHKIHH 45;
aHAIM3aTophl 67;
BCTPOEHHAs JOKyMeHTaIusa 32;
TeHeparus BeKTopa JekceM 66;
obosouka 32;
OKOHHBIE QyHKIINU 48;
TONCK 62;
TIONCK ¢ IPUMEHEHNEM NH/IEKCOB 41;
npaBuia 55;
MpeJICTaBJIeHNs KaK MpaBuia 56;
pabota ¢ Tabauamu 33;
CBOJIHBIE TaOMUIBL 57;
CUJIbHBIE CTOPOHBI 76;
cmabpie CTOpoHbr 77,
coeuHenue tabani 37;
co3/laHue TIPe/ICTaBIeHuil 54;
THIIBI JAaHHBIX 36;
TpaH3akuu 49;
TPUTTEPHI 52;
ycranoBka 31;
XpaHuMbIe TTPoTeaypo 50;
mabsonsl 67
psql, o6ostouka PostgreSQL 32
PUT (o6HOBJsIEHUE);
TJIAT0JI, COOTBETCTBYIONIHH OTlepaIuu
CRUD 82;
0GHOBJIEHIE IOKYMEHTOB
C TIOMOIIIbI0 222;
cosanue cerMeHTOB B Riak 82
put, komanga Hbase 133

R

RackSpace Cloud Servers 160
redis, gem-maxer Ruby 331
Redis, 6a3a qannusix 25, 305;
DEL xomanza 320;
DISCARD xkomanzma 309;
EXPIRE komanma 318;
FLUSHALL xkomanma 321, 328;
FLUSHDB komanza 320;
GETBIT xomanga 337;
GET xomanga 308;

INENENET

INCR xomanma 308;

INFO xomanga 325;

LASTSAVE komanzga 326;

LRANGE komanzga 316;

MGET xomanga 308;

MOVE komanga 320;

MSET xomanma 308;

MULTI xomanza 309;

PERSIST xomanga 319;

RENAME komanga 320;

SADD komanma 330;

SAVE xomanzma 326;

SDIFF xomannma 314;

SETBIT komannma 337,

SETEX xomanma 319;

SET xomanza 307;

SINTER komanma 314;

SMEMBERS komanma 314;

TYPE komanga 320;

ZRANGE xomanma 316;

6e301macHoCTh 328;

Gaokupytomue cnucku 313;

JIOJITOBEYHOCTHh 326;

JIOTIOJTHUTEIbHBIE TTapaMeTpbl 329;

3arpyska fanubx 330;

nHpopMmalus o cepsepe 325;

KaK OCHOBA C€PBEPHOI YacTh
cucrembr 307;

KaK XPaHUJIUIIE KJIIoYeit
u 3Hadenuil 305;

kiactep 330;

KoMaHAHBIN uHTepdeiic 307,

Hactpoiika 325;

oTmpaBKa KomaHz 4epes telnet 322;

OTCOPTUPOBaHHbBIE MHOKeCTBA 315;

TTapaMeTphl peXxuMa coxpareHust 326;

nozikTIoueHue k cepsepy 307;

rnosryyenue auarnasona 316;

npocTpaHcTBa uMeH 319;

MyOIUKAIst 1 moAncKa 323;

PETUTMKAINS TIaBHBIN-TOJYMHEH-
Heiii 330;

POJIb B IIPUMEPE CUCTEMBI C MHOTO-
CTOPOHHMM XpaHeHHeM 339;
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CUJTbHBIE CTOPOHBI 353;

cnabbie CTOPOHbBI 354;

bl faddbix 308;

tpansakiuu 309;

¢ussrper Baryma 334
reduce, GyHKIHS;

B CouchDB 242;

B Groovy 274;

B JavaScript 98;

B MongoDB 199;

npeobpasoBaHue B CKaJISIPHbIE

3HaueHus 92

REFERENCES, kiioueBoe ¢JI0BO

SQL 36, 37

REST (Representational State

Transfer) 82;
B CouchDB 215, 219;
B HBase 156;
n Gremlin 284;
unrepdeiic ¢ Neodj 279

RETURNING, kiioueBoe cJ10BO

SQL 39

Riak, 6aza gannsix 25, 78;
-X PUT napamerp 83;
app.config 115;
restart, apryment 116;
timeout, mapamerp 101;
BeKTOpHBIE yachl 110;
BpeMmeHHble MeTKH 111;
BcTpoeHHbie GhyHKImu 97,
noaroseyHad 3anuch 108;
3aIl0JIHEHNE CETMEHTOB 83;
ucURL 79;
unBeb 79;
nHgexceor 120;
unrtepoeiic SOLR 118;
u reopema CAP 123;
KaK XpaHWJIUIIE KIToYeit

¥ 3HaueHu 83;

kosbiio 102;
HacTpoiika kyacrepa 102;
nouck 117,
CUJIbHBIE CTOPOHBI 123;
cmabpie ctoponsr 123;

MNpenMeTHbIM ykasaTenb

CTaThs O cucTeMe Amazon
Dynamo 79;
turet MIME 87;
V3716 U V-y3ael 102;
ycraHoBka 80;
usbrps Kit04eit 99;
(yskuuu map u reduce 95;
xpanumbie Gynknnn 97
ROLLBACK;
komanaa SQL 49;
cpaBHenue ¢ Komanaoi Redis
DISCARD 309
Ruby;
3arpyska jaHHbix B Riak 91;
nmnopt ganabix B CouchDB 233;
monepskka B PostgreSQL 52
runCommand(), yHruus
MongoDB 195

S

SELECT..FROM, komamma SQL 35
SERIAL, kioueBoe ciaoBo 38
SQL;
arperaTHbie QyHKIUYN 45;
u PostgreSQL 24;
ucrnosHeHue 3amnpoca B PostgreSQL 56;
KJTIOUEBBIE CJIOBA;
DISTINCT 47;
ON 38;
REFERENCES 36;
RETURNING 39;
SERIAL 38;
UNIQUE 42;
KOMaH/Ibl;
CREATE INDEX 42;
CREATE TABLE 32;
DELETE FROM 35;
EXPLAIN 68;
INSERT INTO 35;
ROLLBACK 49;
SELECT..FROM 35;
cripaBka B PostgreSQL 32;
oTpaHWYeHre BHENTHETO Kaova 34;
TEPBUYHBIN K04 33;
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coenqunaenmne 37,

CTaHJIAPTHBIN TOUCK CTPOKHU 62;
(paser

GROUP BY 46;

HAVING 47

WHERE 34

T

Thrift, mporokos HBase;
reHepanus Mmozeseir 157;
pa3paboTKa KINEHTCKOTO
npusoxkerust 158;
ycranoBka 157
TSQuery, TOTHOTEKCTOBLIN TOUCK 65

U
UPDATE, komanna SQL 37, 54

A\
Voldemort, 6aza ganusix 25, 160

W

WAL (skypHan ynpeskaaoniei
3arucu) 146
Whirr;
BBegenne 160;
HacTpoiika kiacrepa 162;
noaroToBka 161;
MOATOTOBKA K pabore B oOmake 160,
YHOYTOXeHHUe KinacTepa 164
WikiMedia Foundation, Beirpy:xeHHbie
Habopsl naHHbix 139

X

X-Riak-Meta-, mpedukc 89
XML, noroxosast 3arpyska 140
V4

ZooKeeper 160, 167, 295, 297
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CeMmb 6a3 AAHHBIX
30 CeMb Hegerb

CoBsepLunTe 3KCKYpPCHIO MO CAMBIM NONYNSPHBIM M3 COBPEMEHHBIX
603 AAHHBIX C OTKPLITHIM UCXOAHBIM KoaoM: Redis, Neo4),
CouchDB, MongoDB, HBase, PostgreSQL u Riak. [ns kaxgom
6a3bl 6ypeT npueeseH npumep paboTsl ¢ peanbHbIMU AAHHBIMK,
AEMOHCTPHPYIOLLMIA OCHOBHbBIE MAEU U CUIIbHBIE CTOPOHBI.

Bbi ysHaeTe o pasutensHbix otamumsx mexay MongoDB u CouchDB,
a Takxe o ToM, 4To B ocHoBy Riak nonoxeHa cucrema Dynamo.
3acraebTe cBOM Npunoxenus pabotarb GbicTpee, BOCNONb3OBABLLMCH
Redis. Xpanure ceasu 8 Neo4). Ucnonsayitte MapReduce ans
pelwenus 3aaa4 ¢ «6onblwmmmn paaHHbIMKMY. Co3paiTe cepBepHbIi
KNacTep ¢ MOMOLLbIO TAKMX Maclutabupyembix cnyx6, kak Amazon
Elastic Compute Cloud (EC2).

3Ta KHUra NPoNbET CBET HA CHAIbHbIE M CABbIE CTOPOHBI KAXAOM
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