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BIG DATA: 



Y 
TOYH~~ onpeAeneH~t~e BIG DATA, cnel\~t~an~t~CTbt KOMna­

HIIIIII Microsoft BbtAen~IOT ABe KaTerOpllllll 3aAaY, 0Tnii!Ya­

IOU1111XC~ Apyr OT Apyra Ha HeCKOnbKO nop~AKOB no 06b­

eMy o6pa6aTbtBaeMbtX AaHHbtX. 

AneKcetit Xan~Ko, cnel\~t~an~t~CT B o6naa111 nporpaM­

MHbtX peweH~t~tit rpynnbt SQL Customer Adviser Team B KOMnaH~t~lll 

Microsoft, noAYepK~t~BaeT, YTO onpeAeneH~t~e BIG DATA OTHOC~t~Tc~ ~t~c­

KntOY~t~TenbHO K KaTerop111111 MeraxpaHIIIniiiU1. Ha MlllpOBOM pb!HK€ cy­

U1€CTByeT He MHOro KOMnaHIIItit, KOTOpbte xpaH~T Ill <<nepeManbtBa!OT>> 

B pacnpeAeneHHotit cpeAe He npoao 6onbw~t~e, a rpoMaAHbte o6b­

eMbt AaHHbiX, B OCHOBHOtit CBOetit MaCCe HeCTpyKTyp~t~pOBaHHbl€. K 

111x Y~t~cny OTHOC~Tc~ Google, Amazon, Yahoo, Facebook , Microsoft, 

NASA 111 et11e HeCKOnbKO 111M noA06HbtX. 

nnanf>opMa IJ.ll5l BIG DATA 
TaK~t~e AaHHbte o6pa6aTbtBatOTC~ B c~t~nbHO pacnpeAeneHHOtit cpe­

Ae. napannenbHbtM cnoco6oM, c noMOU1btO cnel\~t~anbHbtx MeTOAOB 111 

IIIHCTpyMeHTOB; Ha~t~6onee 1113B€CTHbiM 1113 HIIIX ~Bn~eTC~ nnaTcjlOpMa 

Hadoop nepeAOBoro npoeKTa, B pa3BIIITIIIIII Komporo yyaasyeT coo6-

U1€CTBO pa3pa60TYIIIKOB CO BCero Mlllpa. 

C~t~CTeMa Hadoop OCHOBbtBaeTC~ Ha pacnpeAeneHHOM nOAXOAe 

K BbiYIIICneHIII~M Ill xpaH€HIIIIO IIIHcj:JOpMal.\111111. 0Ha OTniiiYaeTC~ rop111-

30HTanbHOtit MaCWTa6~t~pyeMOCTb!O; 3KOHOMIIIYHOCTb!O (~t~Hcj:JOpMal.\111~ 

Ill BbiYIIICneHIII~ pacnpeAen~IOTC~ no KnaCTepy, COCTO~U1€MY 1113 6onb­

WOrO YIIICna y3nOB Ill noCTpOeHHOMY Ha CaMOM 06btKHOB€HHOM o6o­

PYAOBaHIIIIII); 3cjlcjleKmBHOCTbtO (pacnpeAeneH~t~e AaHHbtX n03son~eT 

BbtnOnH~Tb IIIX o6pa60TKY napannenbHO Ha MHO>K€CTB€ KOMnb!OT€­

pOB, YTO cyl11eCTBeHHO ycKop~eT 3TOT npol\ecc); HaAe>t<HOCTbtO (np~t~ 

xpaHeH~t~lll AaHHbtX B03MO>t<Ho o6ecneYeH~t~e ~t~36btTOYHOCTIII- 6naro­

Aap~ xpaHeHIIIIO H€CKOnbKIIIX KOn~t~tit). 

B ocHose Hadoop ne>t<~t~T pacnpeAeneHHa~ cjlatitnosa~ c~t~CTeMa 

(Hadoop Distributed File System, HDFS), ~t~cnonb3YtOU1a~ An~ xpa­

HeH~t~~ AaHHbiX BbiYIIICniiiT€nbHbl€ y3nbt KnaCTepa, a TaK>K€ MOA€nb 

MapReduce An~ nposeAeH~t~~ MacwTa6Hbtx BbtY~t~cneH~t~tit np111 o6-

pa6oTKe orpoMHbtX o6beMoB AaHHbtX. CamacHo 3TOMY noAXOAY 

np~t~no>t<eH~t~e pa3Aen~eTc~ Ha 6onbwoe Kon~t~YeCTBO He6onbWIIIX 3a­

AaH~t~tit, Ka>KAO€ 1113 KOTOpbtX MO>KeT 6btTb BbtnOnHeHO Ha n1060M 1113 

y3nos Knaaepa. BKyne c pacnpeAeneHHotit cjlatitnosotit c~t~cTeMotit 3TO 

n03BOn~eT np~t~nO>K€HIII~M nerKO MaCWTa6~t~pOBaTbC~ npaKTIIIY€CKIII 

HeorpaHIIIY€HHO. V1CTOYHIIIKOM BAOXHOB€HIII~ An~ pa3pa60TYIIIKOB 

Hadoop nocny>t<~t~nlll MaTep~t~anbt no Google File System. 

B HaCTO~l11ee speM~ rnasHotit ccjlepotit IIIHTepeca Microsoft ~sm­

eTc~ CpeAa KOpnopaTIIIBHbiX AaHHbiX, B TOM YIIICne C03AaHIII€ Ill yn­

pasneHIII~ xpaHII!niiiU1aMIII, KOTOpbt€ COA€p>t<aT neTa6atitTbl AaHHbiX, 

B TOM YIIICne Ill HeCTpyKTyp~t~pOBaHHbiX. KoMnaHIII~ TaK>t<e npeAnaraeT 

cpeACTBa IIIHTerpal.\111111111 c TexHonor~t~~MIII HADOOP. <<Mbt npeAnaraeM 

BbiCOKOnp01113BOAIIITenbHble KOHH€KTOpbt Ill CTaHAapTbl Tlllna SQOOP, 

KOTOpbt€ o6ecneYIIIBa!OT Tpe6oBaHIII~, KaCa!OU1111€C~ BbiCOKOnp01113BO­

A111TenbHOro BBOAa-Bb!BOAa, An~ o6ecneY€HIII~ 3arpy3KIII Ill Bbtrpy3KIII 

AaHHbtx B HADOOP>>, - no~cH~eT AneKcaHAP IB03AeB, cnel\~t~an~t~CT 

no nnaTcjlopMaM 111 np~t~no>t<eHIII~M B KOMnaHIIIIII Microsoft. 

BnpoYeM, ecn111 IIICXOAIIITb 1113 onpeAeneH~t~~ 6onbworo xpaH~t~n~t~­

l11a. npeAnO>K€HHOro OCHOBaTeneM KOHL\€nl\llllll Data Warehouse ollln­

nOM V1HMOHOM (Bill Inmon), KOTOpbttit €U1€ H€CKOnbKO neT TOMY Ha3aA 

oaopo>t<Ho yroYH~t~n, YTO 6onbWIIIM xpaH~t~n~t~U1eM AaHHbtx MO>t<Ho 

CYIIITaTb TaKOe, B KOTOpOM 06beM 3anpOCOB Ha H€CKOnbKO nop~AKOB 

Bb!W€, Y€M B TpaAIIIU,IIIOHHOM XpaH~t~niiiU1€,- TO Aanee B CTaTbe Mbl He 

CTaHeM np111A€P>KIIIBaTbC~ CTpororo onpeAeneHIII~ BIG DATA B KaTero­

piii~X Hadoop Ill 6yAeM paCCMaTpiiiBaTb Ill XC TOY Kill 3p€HIII~ nOAXOAOB K 

o6pa60TKe KOpnopaTIIIBHbiX AaHHbiX, KOTOpbte He MOryr 6btTb pean~t~-

30BaHbl COBpeMeHHb!MIII, TpaAIIIL\IIIOHHbiMIII, CTaHAapTHbiMIII, WlllpOKO 

pacnpOCTpaHeHHbiMIII Ill IIIM€10U1111MIIIC~ nOA pyKotit IIIHCTpyMeHTaMIII. 

:ffCIO /TeMa HOMepajynpaBneH~t~e 60nbWIIIMIII AaHHbiMIII 

Kopnopan1BHble BIG DATA 
KaKIII€ npo6neMbl B03HIIIKa!OT np111 poCTe AaHHbiX B 06btYHbiX KOM­

naHIII~X, He OTHOC~U1111XC~ K KaTeropllllll TaKIIIX cynepr~t~raHTOB, KaK 

Google ~t~nlll Facebook? 

.[\aHHbte, KOTOpbte npiiiXOAIIITC~ xpaHII!Tb Ill o6pa6aTbtBaTb B KOpno­

paTIIIBHOtit cpeAe, MHO>KaTC~. V1 XOT~ 3TO He Merapa3Mepb!, HO MHO­

rille KOMnaHIIIIII OKa3an~t~Cb He roTOBbl K CTOnb CTp€MIIIT€nbHOMY pOC­

Ty. nocTynaeT MHOrO H€CTpyKTyp~t~pOBaHHOtit IIIHcj:JOpMal.\111111, nOA Hee 

HaAO C03AaBaTb xpaHIIIniiiU1€, KOTOpoe 6btCTpO pa3paCTaeTC~. 

no Mepe HaKOnneHIII~ AaHHbiX AOCTyn K HIIIM 3aMeAn~eTC~: nOIIICK 

AaHHbiX CTaHOBIIITC~ M€An€HHbiM 1113-3a TOro, '"ITO OH B€A€TC~ B 60nb­

WIIIX A~t~ana3oHax. <<Poa o6beMa cyl11eCTBYtOU1111X CYEi.[\ np~t~BOAIIIT K 

ysen~t~YeH~t~tO speMeH~t~ o6pa6oTKIII 3anpoca 111 no~t~cKa HY>KHOtit ~t~H­

cjlopMal.\111111. C ycKOpeHIII€M 61113H€C-npOL\€CCOB BpeM~ BbtnOnH€HIII~ 

cepBIIICHbiX onepal\ll!tit AOn>KHO COKpaU1aTbC~>>, - OTMeYaeT BnaAIII­

MIIIp K~t~pcaHoB, TeXH~t~YecK~t~tit A~t~peKmp AenapTaMeHTa KopnopaT~t~B­

Hbtx CIIICTeM KOMnaHIIIIII <<ACTepOC>>. 

KaK noaynatOT Ha npaKT~t~Ke B cnyYae 3aMeAneH~t~~ CYEi.[\? HepeAKIII 

CL\€Hap111111, KOrAa C03Aa€TC~ BTOpoe, TpeTb€ xpaHII!niiiU1€; OHIII nepe­

CTa!OT 6btTb KOHCIIICT€HTHb!MIII, Ill HaCTynaeT B KaKOM-TO CMbtCne XaOC. 

.[\eHIIIC CepOB, B€AYU1111tit T€XHIIIY€CKII!tit KOHcynbTaHT KOMnaHIIIIII 

<<EMC POCCIII~>>, OniiiCbtBaeT TlllniiiYHbttit CL\€Hap~t~tit: KOMnaHIII~ ~t~cnOnb-

3yeT o6btYHYtO 6a3y AaHHbtX. Co speMeHeM B03H~t~KaeT ~t~Ae~ pa3Ae­

n~t~Tb 6oesy10 6a3y AaHHbiX Ill xpaHII!niiiU1€, 1113 KOTOpOro CTpO~TC~ OT­

Y€Tbl. TaKoe pa3AeneH~t~e xpaH~t~n~t~U1 MO>t<Ho Ha6ntOAaTb, Hanp~t~Mep, 

Ha ypOBHe pa3niiiYHbiX AenapTaMeHTOB. 

- 06btYHO An~ 3TOtit u,en111 6epyr IIIHCTpyMeHTbl TOro )!(€ np01113BO­

AII!Ten~. KOTOpbte 111CnOnb30Ban~t~Cb An~ TpaH3aKL\IIIOHHbiX 6a3, Ill Ha­

YII!Ha!OT c 3TIIIM pa6oTaTb, - no~cH~eT Cepos. - no TaKoMy nyr~t~ IIIAYT 

npe>t<A€ BCero nOTOMy, '"ITO OH nOYTIII He Tpe6yeT IIIHB€CTIIIL\IIItit, cne-

1..\lllanbHOro pa3BIIITIII~ 3KCnepT1113bl. HO CaM no Ce6e nOAXOA K Bbt6opy 

TpaH3aKU,IIIOHHOtit 6a3bl AaHHbiX B KaYeCTBe IIIHcjlOpMal\IIIOHHOro xpa­

HIIIniiiU1a npeACTasn~eT co6otit MIIIHY 3aMeAneHHoro AetitCTBIII~. noTa­

MY YTO 3TIII xpaH~t~n~t~U1a HaY~t~HatOT ysen~t~Y~t~BaTbC~ 111 no AOCT~t~>t<eH~t~lll 

H€KOTOpOro pa3Mepa (IIIHOrAa AO 10 Tepa6atitT) CKOpOCTb o6pa60TKIII 

AaHHbiX OY€Hb ClllnbHO 3aMeAn~eTC~ . .[\n~ BbiXOAa 1113 CIIITyal.\111111, YT0-

6bt YCKOpiiiTb aHanlll3, C03Aa!OT €U1€ OAHO xpaHIIIniiiU1€. AHa npaKTIIIK€ 

nonyyaeTc~. YTO AaHHbte paccpeAOTOYeHbt no pa3HbtM xpaH~t~n~t~U1aM, 

KOTOpbte MOryr OKa3aTbC~ H€KOHCIIICT€HTHbiMIII, a OTY€Tbl - H€TOYHbi­

MIII, HeaKTyanbHb!MIII. 

TaKII!e CIIICT€Mbl OY€Hb cnO>t<Hbl B aAMIIIH111CTp111pOBaHIIIIII. AAMIII­

HIIICTpaTOpbt BbiHY>KA€Hbl TpaTIIITb OCHOBHOe BpeM~ Ha IIIX conpOBO>K­

A€HIIIe. A Ha pa3pa60TKY HOBbiX cjlyHKL\IIIOHanbHbiX MOAynetit, KOTO­

pbte pewatOT 61113H€C-3aAaYIII, Bp€M€HIII y>t<e He OCTaeTC~. noAXOA, 

KOTOpbttit Ha nepBbttit B3rn~A He Tpe6yeT o6yYeHIII~ HOBOro nepCOHa­

na, Cn€1..\lllanbHOtit 3KCnepT1113bl Ill HOBbiX IIIHB€CTIIIL\IIItit, B IIITOre o6opa­

YIIIBaeTC~ TeM, '"ITO BCe pecypCbl OTIHriiiBa!OTCH Ha COnpOBO>KA€HIII€. 

B03HII!KaeT naTOBaf! CIIITyal\lllfl, KOrAa Ill HOBbiX COTPYAHIIIKOB HeT, Ill BCe 

IIIM€10U1111€Cfl 3aHHTbl Ha 100%. 

PeweHII!e npo6neMbl cnel\ll!anii!CTbl BIIIAHT B C03AaHIIIIII OTKa3oyc­

TOtitYIIIBOtit CIIICT€Mbl, KOTOpaH HapHAY C Tpe6oBaHIIIHMIII K HaA€>KHOCTIII 

OTBeYana 6bt TaK>t<e 1..\enHM pacnpeAeneH~t~H Harpy3KIII no cepsepaM, 

nOBbiW€HIII~ np01113BOAII!TenbHOCTIII Ill MaCWTa6~t~pyeMOCTIII CIIICT€M, 

C03AaHII!fl cneu,~t~anlll3111pOBaHHbiX IIIHcjlOpMal\IIIOHHbiX <<peweTOK>> 

(grid) AnH napannenbHOtit o6pa6oTKIII 6a3 AaHHbtX. 

>KenaTenbHO, A06asmeT .[\eH~t~c Cepos, YT06bt y aAMIIIHIIICTpaTo­

pos KOpnopaTIIIBHbiX CIIICT€M 6btn Bbt6op CKOpOCTIII, KOTOpytO npeA­

nOYTII!TenbHO 111CnOnb30BaTb AnH o6pa60TKIII Tex 111n111 IIIHbiX AaHHbiX. 

<<Ecn111 B T€KYU1111tit MOM€HT, - roBOpiiiT OH, - CKOpOCTb o6pa60TKIII He 

yapa~t~saeT, y Cn€1..\lllan~t~CTOB AOn>KHbl 6btTb IIIHCTpyMeHTbl AnH nerKO­

ro npeo6pa30BaHIIIfl CIIICT€Mbl - C T€M YT06bt A06111TbCH np~t~eMneMOtit 

CKOpOCTIII>>. 



npo6neMa AV1HaMV1YeCKOro A06aBJleHV1H KOMnOHeHTOB B CV1CTeMy, 

KaK nOHCHHeT CepOB, CBH3aHa CO CflO>KHOCTbiO OTCJle>KV1BaHV1H BCeX 

V13MeHeHV1~: «3Ta npo6neMa He pewaeTCH B TpagV1L(V10HHbiX CV1CTe­

MaX . A eCJlV1 V1 pewaeTCH, TO C orpaHV1YeHV1HMV1, KOTOpble HenpV1eMne­

Mbl AflH BblnOJlHeHV1H 6V13Hec-npol(eCCOB. A BOT B V1HqJOpMal(V10HHble 

CV1CTeMbl HOBOro nOKOJleHV1H MO>KHO go6aBJlHTb HOBble KOMnOHeHTbl 

V1 nepepacnpegenHTb Harpy3KY y>t<e aBTOMaTV1YeCKV1, 6e3 Heo6xogV1-

MOCTV1 CflO>KHO~ nepeHaCTpO~KV1, MV1rpal(V1V1 gaHHbiX >> . 

npaBV1JlbHOe peweHV1e, no peKOMeHgal(V1V1 ,/J,eHV1Ca CepoBa, 

3aKJliOYaeTCH B CnegyiOU1eM: Hago KaK MO>KHO paHbWe Bbi6V1paTb 

eAV1Hoe xpaHV1flV1U1e Enterprise DataWarehouse, KOTopoe MO>KeT 

nornOTV1Tb BCe gaHHble V1 3aTeM 6biCTp0 V1X aHaJlV13V1pOBaTb - He 

AO>KV1AaHcb, Korga npo6neMa aaHeT y>Ke Hepa3pewV1Mo~. KaK rop­

AV1eB y3en . 

Iii eU1e OAV1H MOMeHT, Ha KOTOpbl~ o6paU1aeT BHV1MaHV1e CepOB: 

AflH pa3pa60TYV1KOB HOBOro qJYHKL(V10Hana xpaHV1JlV1U1 TO>Ke HY>KHa 

cnel(V1aflbHaH cpega pa3pa60TKV1, TeCTV1pOBaHV1H, OTnaAKV1: 

- Ha 6oeBo~ CV1CTeMe 3TO genaTb Henb3H. MHor1-1e cnel(V1anV1-

3V1poBaHHble xpaHV1flV1U1a noapoeHbl Ha HeCTaHgapTHOM o6opygo­

BaHV1V1, TaK YTO nO AflH cpeAbl pa3pa60TKV1 Heflb3H npOCTO CKaYaTb 

V13 liiHTepHeTa V1 noCTaBV1Tb Ha cepBep. npV1geTCH npV1o6peTaTb el11e 

OAHY CV1CTeMy AflH pa3pa60TYV1KOB, a OHV1 He geweBbl. 3TV1 npo6ne­

Mbl CHV1Ma10TCH, eCflV1 xpaHV1flV1U1e noCTpOeHO Ha apXV1TeKType OTKpbi­

TbiX CTaHgapTOB- KaK, HanpV1Mep, GreenPium. 

Ce30H noKynoK 
CpegV1 V1MeiOU1V1XCH Ha poccV1~CKOM pbiHKe npoV13BOAV1Tene~ 

peweHV1~ AflH pa60Tbl C 60JlbWV1MV1 06beMaMV1 gaHHbiX B KOpno­

paTV1BHO~ cpege HaV16onee V13BeCTHbl (no an¢aBV1Ty) EMC, IBM, 

lntersystems, Microsoft, Oracle, Teradata V1 el!1e HeCKOflbKO gpyrV1x. 

0THOCV1TenbHO HegaBHO KOMnaHV1H Teradata Software npV1o6pe­

na 6V13Hec Aster Data. aMepV1KaHCKoro pa3pa6oTYV1Ka KnaaepHo~ 

:ff CIO jTeMa HOMepajynpasneHI-1e 60flbWI-1MI-1 AaHHbiMI-1 

Ke nporpaMMHbiX peweHV1~ Data Warehouse, ocHOBaHHbiX Ha CY6,1J, 

C OTKpbiTbiM KOAOM PostgreSQL V1 pewaiOU1V1X «KOpnopaTV1BHble>> 3a­

gaYV1 B o6naCTV1 6V13HeC-aHaflV1TV1KV1, a TaK>Ke OpV1eHTV1pOBaHHbiX Ha 

npV1MeHeHV1e B paMKax o6naYHbiX nnaT¢opM . 

Kopnoal(V1H Microsoft npV1o6pena V1 nornomna Data Allegro, 

B pe3ynbTaTe Yero B ee nV1He~Ke noHBV1flCH PDW (Parallel Data 

Warehouse) - rnaBHbl~ DWH -npogyKT KOMnaHV1V1 Microsoft B cer­

MeHTe BigData. 

Tp~-1 noAXOAa 
KoMnaHV1H Microsoft AflH pa60Tbl c 6onbWV1MV1 o6beMaMV1 gaH­

HbiX B KopnopaTV1BHO~ cpege npegnaraer HeCKOflbKO peweHV1~. Bo­

nepBbiX, 3TO Microsoft SQL Server 2008 R2 - TpaAV1l.lV10HHoe X,IJ,, 

KOTOpOe pa3BV1BaeTCH OT BepCV1V1 K BepCV1V1. 

,/J,flH xpaHeHV1H V1 o6pa60TKV1 60JlbWV1X MaCCV1BOB gaHHbiX (OT 

5-10 go 80-100 T6a~T) Microsoft no3V1L(V10HV1pyeT peweHV1e SQL 

Fast Track Ha OCHOBe c6anaHCV1pOBaHHO~ SMP-apxV1TeKTypb1. 

- 3a He60JlbWV1M V1CKJliOYeHV1eM, OYeHb KpynHbiMV1 MaCCV1BaMV1 

gaHHbiX, OT 25-50 T6a~T. pOCCV1~CKV1e KOMnaHV1V1 He pacnonara­

IOT, - OTMeYaeT AneKce~ XanHKO. - 6onbwaH YaCTb onep1-1pyer o6b­

eMoM He 6onee 1-2 Tepa6a~ra . PoccV1~CKV1e 3aKa3YV1KV1 noKa el11e He 

nogroTOBneHbl K TaKV1M o6beMaM, no3TOMY nepexog Ha Y3Konpo¢V1-

nV1poBaHHble, cnel(V1anV13V1pOBaHHble npogyKTbl c MaccV1BHo-napan­

nenbHO~ o6pa60TKO~ AflH MHOrV1X V13 HV1X HBJlHeTCH 3K30TV1KO~. 

TpeTV1~ nOAXOA K peweHL-110 3agaYV1 o6pa60TKV1 60JlbWV1X MaC­

CV1BOB gaHHbiX (or 100 T6a~T AO egV1HV1L( n6a~T) - Parallel Data 

Warehouse. peweHV1e Ha apxV1TeKType MPP (MaCCV1BHO-napannenb­

HO~ o6pa60TKV1 gaHHbiX). 

He3aBV1CV1MO OT BeHgopa Ha pbiHKe CyU1eCTBYIOT ABa nogxoga K 

pa6ore c 6biCTpo paCTyU1V1MV1 o6beMaMV1 gaHHbiX: TexHonorV1H Scale­

up (BepTV1KanbHOe MacwTa6V1poBaHV1e) 1-1 Scale-in (ropV130HTanbHOe 

MaCWTa6V1pOBaHV1e). 

npV1HL(V1n Scale-up B cnyYae 

peweHV1H npo6neMbl poaa gaH­

npo6neMa Alt1HaMlt14eCKoro A06asneHlt1H KOMnOHeHTOB 
HbiX COCTOV1T B npV106peTeHV1V1 

6onee MOU1HOro annapaTHoro 

o6ecneYeHV1H. npo6neMa gaH­

HOro nogxoga B TOM, YTO B Ka­

KO~-TO MOMeHT B03MO>KHOCTV1 

annapaTHoro 1-1 nporpaMMHoro 

o6ecneYeHV1H o6pa6oTaTb on­

pegeneHHYIO Harpy3KY V1CYep-

B Clt1CTeMy CBH3aHa CO CnO>t<HOCTbiO OTCne>t<lt1BaHlt1H BCeX 

lt13MeHeHlt1~ lt1 He pewaeTCH B TpaAlt1L.J.lt10HHbiX Clt1CTeMaX. 

A ecnlt1 lt1 pewaeTCH, TO C orpaHlt14eHlt1HMlt1, KOTOpble He­

nplt1eMneMbl AnH BblnOnHeHlt1H 6lt13Hec-npou.eccos. 

CV1CTeMbl ynpaBneHV1H 6a3aMV1 gaHHbiX nCiuster, noAAep>KV1BaiOU1e~ 

MapReduce-pacwV1peHV1e SQL. 

KoMnaHV1H IBM npV1o6pena KOMnaHV110 Netezza, noCTaBU1V1Ka an­

napaTHo-nporpaMMHbiX xpaHV1flV1U1 gaHHbiX, c 1..\eflbiO pacwV1pV1Tb 

nOpTqJeflb npogyKTOB AflH 6V13HeC-aHaJlV1TV1KV1 Ha OCHOBe MaCCV1BHbiX 

pacnpegeneHH~xxpaHV1flV1U1. 

,IJ,nH pa6oTbl c 6onbWV1MV1 xpaHV1flV1U1aMV1 gaHHbiX Oracle no3V1L(V1-

0HV1pyeT peweHV1e Exadata. C KnaCTepHO~ 6a3o~ gaHHbiX, pacnono­

>KeHHO~ Ha 06U1V1X AV1CKOBbiX yCTpO~CTBaX, OAHOBpeMeHHO MO>KeT 

pa6oTaTb MHO>KeCTBO 3K3eMnnHpoB CY6,1J, Oracle, 3anyU1eHHbiX Ha 

pa3nV1YHbiX y3nax KnacTepa. 

Hewlett-Packard np1-1o6pena KOMnaHV110 Vertica. 3aHV1MaiOU1YIOCH 

pa3pa60TKO~ peweHV1~ AflH xpaHeHV1H V1 aHaflV13a gaHHbiX, BCKOpe 

nocne Toro, KaK HP coo6U1V1fla o npeKpaU1eHV1V1 pa6oT HaA co6c­

TBeHHO~ nnaTqJOpMO~ AflH xpaHV1JlV1U1 gaHHbiX 60JlbWOr0 06beMa 

Neoview. 

EMC, OAV1H V13 nV1gepoB Ha MV1pOBOM pbiHKe peweHV1~ no xpaHe­

HV110 gaHHbiX, nornOTV1Jla KOMnaHV110 Greenplum, V13BeCTHYIO Ha pbiH-

nbiBaiOTCH - BeAb KOJlV1YeCTBO 

Hgep, B~YV1CflV1TenbHaHcnoco6-

HOCTb ogHoro y3na orpaHV1YeHbl. no3TOMY paHo V1flV1 no3AHO SMP­

apxV1TeKTypa ynV1paercH B npegenbl coTHV1 T6a~T. 

MaKCV1M loHYapoB, cnel(V1anV1CT no nnar¢opMe np1-1no>KeHV1~ KOM­

naHV1V1 Microsoft, OTMeYaeT el11e OAV1H HegoCTaToK BepmKanbHOro 

MaCWTa6V1pOBaHV1W Ha KaKOM-TO 3Tane HapaU1V1BaHV1H BbiYV1CflV1Teflb­

HbiX MOU1HOCTe~ 3KCnnyaTal(V1H TaKO~ CV1CTeMbl CTaHOBV1TCH CyU1eCT-

BeHHO AOpO>Ke- V13-3a TOro YTO CTOV1MOCTb npOTV1B npOV13BOAV1TeJlb­

HOCTV1 HaYV1HaeT paCTV1 HeflV1He~HO. «B MOe~ npaKTV1Ke, - nOHCHHeT 

IOHYapoB, - 6blfla CV1Tyal(V1H (neT BOCeMb TOMY Ha3ag), KOrga OAHa 

KpynHaH KOMnaHV1H npV1o6pena cepBep, KOTOpbl~ Ha 5-10% yBe­

flV1YV1Ban npOV13BOAV1TeflbHOCTb (BbiWJla cnegyiOU1aH BepCV1H, HOBble 

!lgpa), HO geHer OHV1 3annaTV1JlV1 BABOe C flV1WHV1M 60JlbWe. npo6ne­

Ma el!1e 1-1 a TOM, YTO ecn~-1 oaaTbC!l Ha CTapoM cepsepe, To see pasHo 

np1-1gerc!l goKynaTb AV1CKOBble eMKOCTV1 gn11 xpaHeHV1!1 gaHHbiX. EcnV1 

>Ke AOKynaTb pecypCbl XpaHeHV1!1, TO cepsep B KaKO~-TO MOMeHT ne­

peCTaeT .. nepesapV1BaTb" o6beMbl gaHHbiX, KOTOpble pacnpegeneHbl 

no seeM AV1CKOBbiM MaCCV1BaM. npoaa!l, Ka3anocb 6bl, 3agaYa go-

6asneHV1!1 Hosoro AV1CKa He scerga gaeT >KenaeMbl~ pe3yflbTaT V13-3a 

-



npo6neMbl paBHOMepHoro pacnpegeneHI-151 gaHHbiX Ha HOCI-1Tefl51X. 

,[\o6aBJleHI'le HOBOro MaCCI'lBa MO)I(eT npl-lBeCTI-1 K TOMy, YTO Harpy3-

Ka Ha 3TOT MaCCI'lB nOBbiCI-1TC51, B TO BpeM51 KaK CTapble 6YAYT Hegor­

py)l(eHbl 3anpocaMI-1 Ha YTeHI'le 1-1 3ani-1Cb. Y3KOe MeCTO npl-lBOAI'lT K 

TOMy, YTO KOJll'lYeCTBO o6pa6aTbiBaeMbiX gaHHbiX B CeKyHAY MO)I(eT 

6b1Tb OYeHb HI-13KI-1M». 

noyMepl-lTb 3TI-1 cp1-1HaHCOBble anneTI'lTbl n03BOJl51eT apXI-lTeKTy­

pa scale-up- 3a cYeT l'lcnOJlb30BaHI-151 6onbwero KOJll'lYecTBa Y3IlOB 

Afl51 peweHI-151 TaKOro poga 3aAaY. Peanl-13al.\1'151 peweHI-lj;j Ha 6a3e 

MPP-apx1-1TeKTypb1 MO)I(eT 6b1Tb pa3Hoj;j, Ho cyTb B TOM, YTO go6as­

neHV1e HOBOrD MaCCI'lBa MO)I(eT npl-lBeCTI-1 K TOMy, YTO Harpy3Ka Ha 

3TOT MaCCI'lB nOBbiCI-1TC51, B TO BpeM51 KaK CTapble 6ygyT Hegorpy)l(e­

Hbl 3anpocaMI-1 Ha YTeHI'le 1-1 3ani-1Cb. Y3KOe MeCTO np1-1BOAI-1T K TOMy, 

YTO KOJlV1YeCTBO o6pa6aTbiBaeMbiX gaHHbiX B CeKyHAY MO)I(eT 6b1Tb 

OYeHb HI-13KI-1M. 

,[\Jl51 pa60Tbl C OYeHb KpynHbiMI-1 MaCCI-lBaMI-1 gaHHbiX y KOMnaHI-11-1 

Microsoft eCTb cnel.(l-lanl-131-lposaHHOe nporpaMMHo-annapaTHoe pe­

weHI'le Parallel Data Warehouse (POW), noaasmeMoe cosMeCTHO 

c HP, Delll-lfll-1 IBM. POW- 3TO KJlaCCI-lYeCKI-lj;j np1-1Mep MPP-apx~-1-

TeKTypbl. 

• MaKCI1M foH'lapoa: •np11 aep­

THKallbHOM Macwra6~o~poaaHI1H 

Ha KaKOM·TO :nane Hapa~I1Ba­

HH!l Bbl'li1CI1HTellbHbiX MO~HOC· 

rei1 3KCnnyaral..ll1!l cl1creMbl 

craHOBI1TC!l cy~ecrseHHO AOPO· 

>Ke 113·3a TOfO, 'iTO CTOI1MOCTb 

npOTI1B npOI13BOJ;II1TellbHOCTI1 

Ha'li1HaeT paCTI1 Helllo!HeHHO•. 

:§' CIO /TeMa HOMepajynpasneHI18 60J1bWI1MI1 gaHHbiMI1 

Bee pewaeT CKOpOCTb 
Banep1-1j;j IOpl-lHCKI'lj;j, g1-1peKTOP oTgeneHI-151 TexHonorl'lYecKOro 

KOHCaJlTI'lHra KOMnaHI-11-1 «<!>QPC», OTMeYaeT, YTO B HeKOTOpbiX cny­
Ya51X xpaHeHI'le gaHHbiX cpegcTBaMI-1 CYo,[\ He 51Bil51eTc51 nepsooYe­

pegHoj;j 3agayej;j. CYo,[\ xopowo cnpasmiOTC51 c o6pa6oTKoj;j OTHO­

CI'lTeJlbHO pegKO 1'13MeH51eMbiX gaHHbiX, HO YTO genaTb C nOTOKaMI-1 

co6biTI'lj;j, KOTOpble npegcTaBJl5110T co6oj;j nocT051HHO nocTynaiOll.\1-le 

gaHHble, Ype3BbiYaj;jHO pegKO 3anpaWI-1BaeMble nOBTOpHO? 

<<TaKI'le nOTOKI-1 MOryT reHep1-1pOBaTbC51 pa3Jli-1YHbiMI-1 gaTYI-lKaMI-1, 

Cl-lCTeMaMI-1 GPS, 1-lHCTpyMeHTaMI-1 MOHI-lTOpl-lHra ceTej;j, 61-lp)l(eBbiX 

Topros, gej;jcTBI'lj;j nonb30BaTenej;j 1-1 T. n., - paccKa3biBaeT IOpl-lHC­

KI'lj;j.- 3Ty 1-lHcpopMal.\1'110 HY)I(HO 6biCTpo o6pa6oTaTb, nogaTb cwHan 

• AneKCaHAP fB03AeB: 

•Microsoft He npoi13BOA11T 

KOMMep'leCKI1e OPOAYKTbl, pea-

11113YI0~11e OOAXOA HADOOP, HO 

npeAJ1araer cpeACTBa 11HTerpa-

1..11111 C 3TI1MI1 TeXH0/10rl1!lMI1•. 

KOMY cnegyeT 1-lfll-1 BblnonHI'lTb 

HeKoTopoe 3apaHee npegonpe­

geneHHOe gej;jas1-1e. Hanp1-1Mep, 

ecn~-1 B TeYeHI'le n106b1x 20 ce­

KYHA l.(eHa aKL\1-lj;j .. 5" Bblpocna 

6onee YeM Ha 2%, a l.(eHa aKL\1-lj;j 

.,A" He 1'13MeHI-1JlaCb, aBTOMaTI-1-

YeCKI-1 Kynl'lTb aKL.(I-11-1 .,A". 3agaya 

pewaeTc51 np~-1 noMO~I-1 oco6o­

ro cnoco6a o6pa6oTKI-1 gaHHbiX 

Complex Event Processing, Afl51 

peanl-13al.\1'11'1 KOToporo Kopnopa­

l.\1'151 Oracle, Hanp1-1Mep, C03Aana 

cnel.(l'laJlbHblj;j 513biK Continuous 

Query Language (CQL)>>. 

KaK nocryna10r Ha npaKTl--1Ke B cnyLJae 3aMeAneHl--151 
CY6,LJ.? HepeAKl--1 cu.eHapl--il--1, KOrAa C03Aaercs:~ sropoe, 
TpeTbe xpaHl--1nl--1W,e, OHl--1 nepecTaiOT 6b1Tb KOHCl--iCTeHT­

HbiMl--1, l--1 HaCTynaeT B KaKOM-TO CMbiCne XaOC. 

,[\eHI'lC ConosbeB, pyKoBOAI-1-

Tenb npaKTI-lKI-1 SAP KOMnaHI-11-1 

<<CV1TPOHV1KC V1HcpopMal.(I-1-

0HHble TexHonor~-11-1>> B Pocc~-11-1, 

OTMeYaeT, YTO Ml-lpOBble np0~-13-

BOAI-lTeJll-1 o,[\ nOCT051HHO pa3BI-1-

BaiOT CBOI-1 peweHI-151 B YaCTI-1 yse­

Jll-lYeHI-151 CKOpOCTI-1 o6pa60TKI-1 

1-1 06beMOB xpaHeHI-151 gaHH~X. 

«OnpegeneHHO nepcneKmBHbiM 

TpeHAOM cej;jyac 51Bfl5110TC51 pewe­

HI-151 KJlacca In-memory o,[\, o6ec­

neYI-1BaiOll.\l'le OYeHb BbiCOKYIO 

CKOpOCTb BblnOJlHeHI-151 o6pall.\e-

Ha npl-lHL\1-lnax Maccl'lBHo-napannenbHoj;j o6pa6oTKI-1, rop1-130H­

TanbHoro 1-1 BepTI-lKaJlbHOrD MaCWTa61-1pOBaHI-151 nOCTpOeHa 1-1 Cl'lCTeMa 

GreenPium, sowegwa51 B Jll'lHej;jKy peweHI'lj;j EMC BMeCTe c npl-lo6pe­

TeHI'leM OAHOI-lMeHHOj;j KOMnaHI-11-1. <<CI-lCTeMa npaKTI-lYeCKI-1 He 1-lMeeT 

npeAenos MacwTa61-1posaHI-151, - no51CH51eT ,[\eHI'lC Cepos. - ,[\o6as­

neHI'le HOBbiX Y3JlOB orpaHI'lYeHO Jll'lWb 610g)l(eTOM 3aKa3YI-1Ka 1-lJll-1 

MeCTOM B cepsepHoj;j KOMHaTe>>. 

- PeweHI'le GreenPium MacwTa61-1pyeTC51 oYeHb 6biCTpo 1-1 MO)I(eT 

aHaJll-131-lpOBaTb gaHHble 06beMOM AO HeCKOJlbKI'lX neTa6aj;jT npaKTI-1-

YeCKI-1 6e3rpaHI-1YHO, - nOATBep)l(gaeT AneKcej;j nl'lnl'lnYyK, TeXHI-1-

YeCKI-lj;j Al-lpeKTOp KOMnaHI-11-1 <<TeXHOCepB>>.- Era 1'1CnOJlb30BaHI'le MO­

)I(eT CTaTb KOHKypeHTHbiM npel-lMYll.\eCTBOM Afl51 6aHKOB: BO-nepBbiX, 

3a CYeT BbiCOKOj;j np01-13BOAI-1TeJlbHOCTI-1, a BO-BTOpbiX, no np1-1YI-1He 

He6onbwoj;j CTOI'lMocm (Greenplum 3aMeTHO gewesne aHanoros). 

np~-1 3TOM Jll06oj;j 6aHK, KOTOpblj;j peWI'lT ycTaHOBI'lTb y ce651 TaKyiO 

Cl'lCTeMy, y)l(e He 6ygeT nepBOI'lCnbiTaTeJleM HeKoj;j <<3K30TI-1KI-1>>. 3TO 

npOMbiWJleHHa51 nnaTcpOpMa Ha OTKpbiTbiX CTaHgapTaX, OHa ycneWHO 

pa6oTaeT B POCCI-11-1, B YaCTHOCTI-1 B OAHOj;j 1-13 BeAYll.\1-lX pOCCI-lj;jCKI'lX 

1-lHBeCTI'll.\1-lOHHbiX KOMnaHI'lj;j. Ha 3anagHbiX pbiHKaX OHa OTJll'lYHO 3a­

peKOMeHAOBaJla ce651 Ha BHYWI-lTeJlbHbiX o6beMax gaHHbiX. 

-

HI'lj;j K o,[\, HO Tpe60BaTeJlbHble K 

annapaTHOMY o6ecneYeHI-110, - rosop1-1T OH. - npo1-13BOAI-1Tenl-1 npo-

6yiOT TaK)I(e l'lcnOJlb30BaTb Apyrl'le MOAeJll-1 gaHHbiX, TeOp~-151 KOTOpbiX 

He TaK nOJlHO npopa6oTaHa, KaK Afl51 peil51l.\1'10HHbiX o,[\, HO np~-1 3TOM 

OHI-1 o6nagaiOT p51AOM gononHI'lTeflbHbiX npel-lMYll.\eCTB>>. 

ConosbeB peKOMeHgyeT pa6oTy Cl'lCTeM B pe)l(l'lMe peanbHoro 

BpeMeHI-1 6a31-1pOBaTb Ha apXI-lTeKTypHbiX npl-lHL\1-lnaX KOMnJleKCa 1-lH­

cpopMal.(l-lOHHbiX Cl'lCTeM npegnp1-151TI-151: 

- Pa3ni-1YHble OLTP-cl'lCTeMbl, 1-13 KOTOpbiX gaHHble 3arpy)l(aiOTC51 

B HeKOe xpaHI'lfll'lll.\e, cnoco6Hbl o6ecneYI-1Tb pe)l(l'lM <<oKono peanb­

Horo speMeHI-1>> (Near real-time). Ho 1'13BJleYeHI'le gaHHbiX 1-13 TpaH-

3aKL\I'lOHHoj;j Cl'lCTeMbl 1-1 3arpy3Ka B xpaHI'lfll'lll.\e BCe paBHO Tpe6yiOT 

BpeMeHI-1, nyCTb ga)l(e 3TO npOI-lCXOAI'lT B TeYeHI'le HeCKOJlbKI'lX Ce­

KYHA. Ecn~-1 5,[\, 1'1Cnonb3yeMa51 OLTP-cl'lcTeMoj;j, cnoco6Ha 1-1rpaTb 

pOilb xpaHI'lfll'lll.\a gaHHbiX 1-1 napailJleJlbHO BbiAaBaTb 1-lHcpOpMal.(l-110 

B aHanl'lmYeCKI'le OTYeTbl 1-lfll-1 np1-16opHble naHeJll-1 Afl51 pyKOBOAI'lTe­

nej;j- MO)I(HO rosopl-lTb o pe)l(l'lMe peanbHoro speMeHI-1. HeKOTOpble 

1-13 Haw1-1x napTHepos (KpynHble noCTaBll.\1-lKI-1 peweHI'lj;j), y)l(e cerog­

H51 cnoco6Hbl npegJlO)I(I'lTb TaKI'le Cl'lCTeMbl. 

COJlOBbeB o6pall.\aeT BHI'lMaHI'le Ha TO, YTO He06XOAI-1MOCTb B 

CpOYHOM np1-1H51TI-11'1 Mep B KOMnaHI-151X, CTOJlKHYBWI-1XC51 C npo6ne-



MaM~ o6pa60TK~ 6onbW~X 06beMOB AaHHbiX, 3aB~e~T BO MHOroM 

OT Tpe6oBaH~Iil K OnepaT~BHOeT~ npeAOCTaBn~eMbiX AaHHbiX ~3 X.Q. 

« Een~ e6op onpeAeneHHoro OTYeTa ~3 6onbworo o6beMa AaHHbiX 

no BpeMeH~ YAOBneTBOp~eT Kn~eHTa , TO Heo6~3aTenbHO BKnaAbi­

BaTb 3HaY~TenbHble ~HBeeT~L(~~ B ~enOnb30BaH~e MOLJ.(HbiX AaTa­

L(eHTpOB, - nOAYepK~BaeT OH. - nyCTb 3TOT OTYeT <j:>OpM~pyeTe~ Tp~ 

AH~. HO een~ OH Hy:>KeH pa3 B nonrOAa, e MOAepH~3aL(~elil MO:>KHO ~ 

nOAO:>KAaTb >>. 

V1 HCTpyMeHTbl VI HTerpa LJ,VI VI 
.Un~ peweH~~ npo6neMbl BIG DATA 6onbWYIO nonyn~pHoeTb 

np~o6pen~ ~HeTpyMeHTbl ~HTerpau~~ AaHHbiX . no oueHKaM I DC, 3a 

noeneAH~e n~Tb neT np~pOCT L(~<jlpOBbiX AaHHbiX B M~pe eoCTaB~n 

B epeAHeM 6onee 50% B roA, a B Poee~~. np~HaAne:>KaLJ.(elil K Y~eny 

pa3B~BaiOLJ.(~Xe~ pbiHKOB, TeMnbl poeTa 06beMa AaHHbiX eLJ.(e BbiWe. 

AneKeelil n~n~nYyK OTMeYaeT ~3MeHeH~~ K nyYWeMy Ha pbiHKe B 

uenoM: «CeliiYae y:>Ke Ha CTaA~~ <jlopMyn~poBK~ 6~3Hee-3aAaY~ 

pewaeTe~. YTO Hy:>KHO eAenaTb e TOYK~ 3peH~~ AaHHbiX, HOpMaT~B­

HOiil ~H<j:>OpMaL(~~. AB~:>KeH~~ AOKyMeHTOB, YT06bl 6~3Hee nonyY~n 

Tpe6yeMbllil pe3ynbTaT. 0A~H ~3 3<jl<jleKT~BHbiX nOAXOAOB eOCTO~T B 

TOM, YT06bl nOA06paTb He06XOA~Mbllil ypoBeHb xpaHeH~~ ~ npo­

eY~TaTb em~MoeTb 3Toro xpaHeH~~. ~eXOA~ ~3 IML-MeTOA~K. 

naB~H006pa3Hbllil pOCT AaHHbiX - 3TO TOnbKO OAHa CTOpOHa 

MeAan~. IIIHeTpyMeHTbl ~HTerpau~~ AaHHbiX He noenesaiOT 3a poe­

TOM Tpe6oBaH~Iil K np0~3BOA~TenbHOCT~. KOTOpble CTaHOB~Te~ Bee 

6onee enO:>KHbiM~ ~ pa3H006pa3HbiM~ . IOBOp~ 0 HeeOOTBeTeTB~~ 

Me:>KAY npeAnaraeMbiM~ ~HCTpyMeHTaM~ ~HTerpau~~ AaHHbiX ee­

fOAH~ ~ npo6neMaM~, e KOTOpbiM~ CTanK~BaiOTe ~ KOMnaH~~. AneK-

I!J ~~t~centerDynamics 
18 Moscow 
OCT Ritz-Carlton Hotel 

KpynHeiiWHii B MHpe opraHHJaTOp MeponpHSITHii AnSI 3KcnepTOB no 1..\0A 
H LilT HHcj>paCTPYKTJ'Pe B TPeTHii pa3 npoBQAHT B MOCKBe KOHcj>epeHLjHIO H 
BbiCTaBKY DatacenterDynamics Moscow. MeponpHSITHe co6epeT 6onee 
500 Aenerams H3 f'occi.IH 1-1 cTpaH CHI H paCCMoTpHT KaK COCTaBnSIIOlJ.IHe 
HH>t<eHepHOii HHcj>paCTpyKTYPbl 1..10A, TaK H B03MO>t<HOCTH LilT OnTHMHJa4HH 
H cneuHcj>HKY CTpaTell1ii aYTCOpcHHrB. noMHMO nOnyYeHHSI HOBblX 3HaHHii 
see KOHcj>epeH4HH DatacenterDynamics TaK>t<e SIBnSIIOTCSI HenpeB30itAeHHOii 
B03MO>t<HOCTbiO AnSI o6MeHa onblTOM 1-1 AenOBblMH KOHTaKTaMH c nHAepaMH 
HHAYCTPHH 1..10A. 

:j'CIO jTeMa HOMepa jynpaBneH~e 60nbW~M~ AaHHbiM~ 

eelil n~n~nYyK OTMeYaeT, YTO ~cnonb30BaH~e AOpor~X 6peHAOBbiX 

peweH~Iil An~ ynpaHeH~~ npo6neM np0~3BOA~TenbHOCT~. B TOM 

Y~ene BblnonHeH~e npeo6pa3oBaH~Iil B 6a3e AaHHbiX, 3aYaCTyiO 

OKa3biBaeTe~ He3<jl<jleKT~BHbiM: « KOMnaH~~ nonyYaiOT BbleOKYIO 

eTO~MOeTb Beero peweH~~ B uenOM, pa3AYTbllil WTaT nporpaMM~e­

TOB ~ aAM~H~eTpaTOpOB, peweH~e n~Wb TaKT~YeeK~X. HO He CTpa­

Ter~YeeK~X 3aAaY, YTO, B eBOIO OYepeAb, eyLJ.(eCTBeHHO TOpM03~T 

6~3Hee >> . 

3KcnepTbl OTMeYaiOT, YTO HOBble peweH~~ ~3 - 3a BbleOKOiil CTO~­

MOCT~ MoryT ee6e n03Bon~Tb He see KOMnaH~~. «no3TOMY npo~3-

BOA~Ten~ ~Ll.\yT BbiXOA BO BHeApeH~~ npOMe:>KyTOYHbiX 6y<jlepOB 

xpaHeH~~ ~H<jlopMau~~. ~cnonb3Y~ TBepAOTenbHble HaKOn~Ten~. -

o6b~eH~eT BnaA~M~p K~peaHOB. - 3m n03BOn~eT ysen~Y~Tb eKo­

poCTb AOCTyna K Ha~6onee aKTyanbHOiil B HaCTO~LJ.(~Iil MOMeHT ~H­

<j:>OpMaL(~~ ( «rop~y~e AaHHble >> ) ~ eH~3~Tb BpeM~ no~eKa B 60nbW~X 

Maee~Bax. Ha6n10AaeTe~ TaK:>Ke TeHAeHL(~~ K BHeApeH~IO «yMHbiX >> 

e~CTeM xpaHeH~~. KOTOpble eaMOCTO~TenbHO peWaiOT npo6neMbl 

<jlparMeHTaL(~~ AaHHbiX, Ha ypOBHe e~CTeMbl xpaHeH~~ BblnOnH~IOT 

~X AeAynn~KaL(~IO ~ T.n. 

0AHaKO AO e~X nop, OTMeYaeT K~peaHOB, OCTaeTe~ 3HaY~TenbHbllil 

pa3pb1B Me:>KAY eTO~MOeTbiO nOA06HbiX peweH~Iil ~ He06XOA~MOiil 

eKOpoeTbiO pa60Tbl e~CTeMbl xpaHeH~~. 06beMOM ~ HaAe:>KHOCTbiO. 

- Ha HaW B3fn~A. - rosop~T OH, - eeroAH~ eTO~T eoepeAOTO­

Y~Tb BH~MaH~e Ha e03AaH~~ np~nO:>KeH~Iil. KOTOpble yMen~ 6bl 

eaMOeTO~TenbHO np~H~MaTb peWeH~~: nOH~MaTb, K KaKO!il 6a3e 

nOAKniOY~Tbe~. YT06bl nonyY~Tb « rop~y~e >> AaHHble, ~3 KaKO!il -

~3sneYb MeHee aKTyanbHble ~ HY:>KHble, a KaKa~ 6a3a ~Bn~eTe~ ap­

x~BOM. < 
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