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OB30P METOJOB OIITUMU3ALIUA TPOU3BOAUTEJIBHOCTHU ITPOLHECCA ETL

OVERVIEW OF OPTIMIZATION METHODS FOR PRODUCTIVITY OF THE
ETL PROCESS

Bepunuwmep 6azanapvinoazel dcana Oepuruwimep KaMnaiapblHOa2bl npoyeccmepou,
onepayusanapobl OAUKApYyHyH HCAHA Me30eMyYHYH MAAHUNyy cypoonopyuyn oupu - oyn ETL -
npoyeccmep, MaarblMammapovl anyy, MpaHcQhoOpMayusioo xHcawa HCykmeo npoyeccu. byn
npoyeccmepou HCoH26 canbacmat, bepunumep KAMnAcbiHblH 001000PIOPYH UWKE AUBIDYYCY
KbIMOam, mamaai Hcana Kon yoaxolmmul maian Kel1am.

byn  maxanaoa ETL npoyeccmepunun  HAMuIUNCALYYIY2YH — ONMUMANOAUNBIDYY
MemoOOOPYHYH cepenmepu HCana usundeonopy Kexmupuicer, ETL mymymyHyH uwimewiunun 34
MAAHUNYY KOPCOMKYYY - OV MAANbIMAmmapobl Umen yvieyy yYOaKmulcbl HCAHA bLIOAMObISYL.
ETL npoyeccmepurun a2blMblHbIH JHCAANBLIAHSAH CIMPYKMYPACLIHbIH Macenenepu kapanwvin, ETL
npoyeccur ONMUMAarIOauUmslpyy apxumexmypacsl cyHyw Kolivinam scana ETL mymymoapvinoa
MAanbIMammel napaiieib UMMemyyHyH He2us2u bIKMaiapbl KelmupuiceH, 0yiap npoyeccuHum
Hamulicanyynyeyn oicakuwlpma aiam. bBbyeymky Kkynoyn sy axmyandyy 601yn camanieaw
bepunuwmep xamnanapvl yuyn ETL-npoyeccmepun amkapyy Koeueouy KeHupu Kapaiobi.

O30K co300p: bepunuwmep Kamnaiapol, OHOYPYMOYYIyK, MAAILIMAMMAPObIH Canamal,
ETL npoyeccu, maanvimam acvimoapboi.

OOHUM U3 8AXCHBIX ACNEKMOS8 8 YNPAGIeHUU U YCKOPEHUU Npoyeccos, onepayuil 6 6azax
Oanublx U Xpanuruwax oaumvix aensromea  ETL  npoyeccvl, npoyecc usgneuenus,
npeodpazoeanus u 3aepy3Ku OanHvix. bez onmumuzayuu smux npoyeccos peanuzayus npoeKmos
6 0baacmu XpaHunuwy OAHHBIX AGIAEMCcs: 00PO20CMOoAwel, CLOHCHOU U MPYOOEeMKOL 3a0ayel.

B oanmnoti pabome npuseden 0030p u ucciredosamue Memooo8 ONMUMUIAYUU
npouzgooumenviocmu ETL npoyeccos, nokazano, umo Haubonee GaAX’CHbIM NOKA3amenem
pabomvr ETL cucmemvl signsemcs epemsi u ckopocms obpabomku Odanuvix. Paccmompenvl
80npocyl  0000WeHHOU cmpyKmypbl nomoxoé npoyecca ETL, npednoswcena apxumexmypa
onmumuzayuu npoyecca ETL u u3nogucenvl ocHosHbie mMemoodbl NApaileibHol 00pabomxu
Oanuvix 6 ETL cucmemax, nozeonsiowue ymyuuums ee npouzeooumenrvHocms. I100podHo
paccmompena npobiema npouzgooumenviocmu npoyeccoé ETL Ons xpanunuwy OanHulx, Kax
Haubonee akmyanbHAsl HA Ce20OHAUHUL OeHb.

Knroueswvie cnosa: xpanunuue O0anHbulX, NPOU3BOOUMENbHOCHb, KAYECMB0 OAHHUBIX,
npoyecc ETL, nomoxu 0anHuix.

One of the important aspects in management and acceleration of processes, operations in
databases and data warehouses is ETL processes, the process of extracting, transforming and
loading data. These processes without optimizing, a realization data warehouse project is costly,
complex, and time-consuming.

This paper provides an overview and research of methods for optimizing the performance
of ETL processes; that the most important indicator of ETL system's operation is the time and
speed of data processing is shown. The issues of the generalized structure of ETL process flows
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are considered, the architecture of ETL process optimization is proposed, and the main meth. &
of parallel data processing in ETL systems are presented, those methods can improve its
performance. The most relevant today of the problem is performance of ETL processes for data
warehouses is considered in detail.

Key words: data warehouses, performance, data quality, ETL process, data streams.

Beegenmne. KiroueBbIM — aKTHBOM — NpPENNpPUATHH M OpraHu3aluid  SBISAIOTCA
CHCTEMaTH3MPOBAHHBIC JaHHbIC, XpaHIIMECcs B HauIexaieM gopmare, Uis TOro, YToObl JUIIA,
IPUHUMAIOIINE OW3HEC-pelIeHUsT (AHAIUTUKU JAaHHBIX, PYKOBOIUTENW NPEANPUATAR U
MEHEJDKEephl) MOIJIM TNpUHUMAaTh Oosiee OBICTpble M KadeCcTBEHHbIC pemieHus. llosTomy
XpaHUJIMILA JAaHHBIX CTAaHOBATCS BcE OoJjiee BaXKHBIM 3JIEMEHTOM B CHCTEMax IOIJIEPKKU
npuHATUS  pemieHus. OpraHuzanuy  BKJIAJAbIBAlOT OOJBLIME CpEeICTBA B CO3JaHHE U
00CITy’)KUBaHUE CBOMX XPAHWIUL TAHHBIX.

JUtst TOCTHKEHUS LIeTH PACIIMPEHHON OM3HEC-aHATUTUKHM XPaHWJIMIIE JaHHBIX paboTaer
C JaHHBIMHU, COOPAHHBIMU U3 HECKOJIBKMX UCTOYHMKOB. VICXO/IHBIE TaHHbIE MOTYT MOCTYNaTh U3
cucTeM COOCTBEHHON pa3pabOTKH, MPUOOPETEHHBIX NPUIIOKEHUH, CTOPOHHUX CHHIMKATOB
JAHHBIX U IPYTMX UCTOYHUKOB. DTO MOXET BKIIOYATh TPAH3aKIMH, IPOU3BOJCTBO, MAPKETHHT,
YeJI0BEYECKHE Pecypchl M MHOroe Jpyroe. B coBpeMeHHOM MHpe OONBUIMX AAHHBIX JaHHBIMU
MOTYT OBITH MUJLTHAPIBI OTJICJIBHBIX KIMKOB Ha BeO-caliTax WM MacCUBHBIC MOTOKU JAHHBIX OT
JaTYMKOB, BCTPOCHHBIX B CJI0XKHOE 000pYAOBaHHE U T.II.

bunn WHMOH sBiseTrcs OJHMM M3 aBTOPOB KOHUEMIMM XpaHwium aaHHbIX (Data
Warehouse). B 1990 romy oH nanm ompeneneHue XpaHWIMILY TaHHBIX, KakK «IIPeIMETHO
OpUEHTUPOBAHHBIE, HMHTETPUPOBAHHbIC, HEU3MEHUMBBIC, TOJIEPKUBAIOIINE XPOHOJIOTHIO
HAOOpbl JIaHHBIX, OpPraHM30BaHHBIC Ui LeJed MOJAEPKKU YIpaBICHHUS», NPU3BAHHBIC
BBICTYIIaTh B POJU «EIWHOTO W EJAWHCTBEHHOTO MCTOYHMKA HCTHHBD), OO0ECIeYHMBAIOIINe
MEHEJUKEpOB M aHAJIMTHUKOB JOCTOBEPHOM HHQOpManueil, HeOOXOJUMON I ONepaTUBHOTO
aHaJIM3a U MIPUHATHS perieHui [1].

Panpd Kumbannm napyroif u3 aBTOpOB KOHUIEMUIMU XPaHWIMIL JaHHBIX, OIUCHIBAI
XPaHUJIUILE JaHHBIX KaK «MECTO, TJI€ JIFOJU MOTYT MOJIYYUTh JOCTYIl K CBOMM JaHHBIM», a TAaKXKe
copMylIupoBad ¥ OCHOBHbIE TpeOOBaHMS K XpaHWIMINAM [aHHBIX: MOJAJEpPKKA BBICOKOU
CKOpPOCTH TOJIyYEHMs JAHHBIX M3 XpaHWJIHUINA, MOJJEp’KKa BHYTPEHHEH HENpOTUBOPEUHMBOCTU
JAHHBIX, BO3MOKHOCTH MOJYYEHHUS, CPaBHEHHUS TaK HA3bIBA€MbIX CPE30B JAaHHBIX, HaJIHUUE
YIOOHBIX YTUJIMT MPOCMOTpPA JAaHHBIX B XPaHUJIMILE, MOJHOTA M JOCTOBEPHOCTh XPaHUMBIX
JAHHBIX, MOJJIEPKKA KaUeCTBEHHOI'O Mpoliecca MOMOJIHEHUS 1aHHbIX [2].

B o0miem, XpaHuiuie AaHHBIX - 3TO COOpaHHE OTPOMHBIX OOBEMOB JAaHHBIX, KOTOpBIE
UCTIOJB3YIOTCS I TOJACPKKA CUCTEMbl IPUHATHS PELICHUH, U TJI€ MPUMEHSIOTCS MHOKECTBO
pa3IUYHBIX TEXHOJIOTUH, B TEPBYIO OYepelb OPHUEHTUPOBAHHBIX HA TO, YTOOBI BBINOJHATH
cieayromue GyHKIMH: U3BJICYEHHUE JaHHBIX U3 Pa3pO3HEHHBIX HICTOYHUKOB, UX TpaHC(HOpMAaIHs
U 3arpy3ka B XpaHWIUIIE, aIMUHUCTPHUPOBAHUE JAHHBIX XPaHWIMIIA, U3BJICUCHUE JaHHBIX U3
XpaHUJINILA, aHATUTHYECKas 00paboTKa U Mpe/ICTaBlIeHUE JaHHBIX KOHEYHBIM TOJIb30BaTEIISM.

B cBsI31 ¢ 3TUM B cpefax XpaHWIUIL JAHHBIX CYIIECTBYIOT pa3M4HbIe POOIEMBbl, TaKHUe
KaK M3BJICUCHHUE JAHHBIX U3 MHOXECTBA Pa3JIMUHBIX UCTOUHUKOB, HHTErpaLus, TpaHCchopMalus
U KOHCOJIMJAIMS OTPOMHBIX OOBEMOB JAaHHBIX, MOCTYMAIOIIUX M3 MHOXECTBA pa3IMYHbIX
pasHopoHbIX cucTeM. OOpaboTKa MOTOKOB JAHHBIX OT MUCTOYHHMKA JAHHBIX K IOJIydaTelro —
XPaHUJIMIY JaHHBIX PEIIAIOTCs KOMILIEKCOM MPOrpPaMMHBIX CPEJICTB MOJy4HBIIee 0000IIeHHOe
nazpanne ETL (ot anrm extraction, transformation, loading — «u3BIEeUEHHEY,
«IpeoOpa3oBaHUEe», «3arpy3Ka»).

ApPXHUTEKTYpy XpaHWIMIIA JAAaHHBIX, ¢ mo3unuu nporecca ETL, MoXHO mpeacTaBuTh B
BUJIE TPEX KOMIIOHEHTOB, TaKMX KaK MCTOYHHMK JAHHBIX, COJEpXKAIIUM CTPYKTYpPUPOBAHHBIE
JTaHHbIE B BUJIe TaOJIUI, COBOKYITHOCTH Tabaui uin npocto ¢aitna (popmara TXT, TSV, CSV),
POMEKYTOUHas 00J1acTh, COAEprKallas BCIOMOraTeabHble TaOJIHIIbI, CO3/1aBaeMble BPEMEHHO U
UCKITIOUUTENIFHO Ul OpraHu3allii Mpoliecca BBIFPY3KM M IMOJydareidb JaHHBIX — XpaHWIHUILE
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JAHHBIX WIK 0a3a JAHHBIX, B KOTOPYIO JIOJKHBI OBITH TIOMEIICHBI H3BJICUCHHBIC IAHHBIC,
MoKa3aHo Ha puc.l.

3anaua npouecca ETL - u3Bieub U OUUCTUTH JAAHHBIC U3 OTAEIBHON UCXOJHOM CUCTEMBI,
MHTErpUPOBATh UX U 3arpy3UTh B CUCTEMY XpaHWIMILIA JaHHbIX. OcHOBHas 1ensb nporecca ETL
- MPEJOCTaBUTh HY)KHbIC JaHHBIC HYXKHBIM JIIOASAM B HykHOe BpeMs. [lockonbpky npouecc ETL
JOJDKEH 3aBEPLIUTh CBOC BBHIIIOJIHEHHWE B YKa3aHHBIE BPEMECHHBIC PAMKH, JJIL €r0 JOCTUKEHUS
HEOO0X0AUMBI MeToJbl onTuMu3auuu. Co3laHue MOTEHUUAIbHO OPraHU30BaHHBIX JTAHHBIX
SABJISIETCS. OJHOU M3 BaXKHEHUIIMX 3a/1a4 XPaHWIMIL JAHHBIX, IOOTOMY UX CO3[IaHUE - TPYAOECMKas
U cinoxkHas mpouenypa. be3 ontummzammu npoueccoB ETL pa3paboTka XpaHWIMIN JAaHHBIX
SIBJISIETCS JOPOTOCTOSIIEH, CIOKHOU U TPYAOEMKOM.

TToTok maHHBIX

~
7

r [Mpomexxyrounast 061acTh B

' |
Hctounuk | YTy ————. [ ITomydarens
JaHHBIX >| 6 JaHHBIX
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Puc. 1. Iloroku manusix B ETL

ETL — KOMIUIEKC METOAOB, PEaIU3yIOLIUX IPOLECC MEPEeHOCa UCXOAHBIX JaHHBIX W3
Pa3IMYHBbIX UCTOYHUKOB B AHAIIMTUYECKOE MIPUIIOKEHUE UIIU TIOAACPKUBAIOIICE €r0 XPAHWIINLLE
JAHHBIX, KaK TOKa3aHO Ha puc.2.

HcTounnkn

JAHHBIX U3sBiedenne IpeoGpasopanue  |3arpyska | <PaHHIuIIe
JAHHBIX

VY4erHble Jlaunbie OuncTKa
CHCTEMBI JlaHHbIC S| TaHHBIX S Jannble
CYBJ

JlokanbHbIe MeTtananHblie
JOKYMEHTBI CrpykTypni METaTHRERIC

OJNEKTPOHHBIE
ApXUBBI

Buemnne
HCTOYHHUKH

Puc. 2. O6o61menHas crpykrypa npouecca ETL

Metoauka pemenus. [Ipu BeimonHenun npouecca ETL nocTynmHO MHOXECTBO METOL0OB
ONTUMU3ALMHU. DTH METOAbl PA3IMUYAOTCS TeXHOJoruedl ontumuszauuu nponecca ETL, Ho Bce
OHU HaIlpaBJIEHbI HA YCKOPEHHUE BbINOJHEHUS npouecca ETL ¢ onTumManbHbIM UCIIOIb30BAaHUEM
CUCTEMHBIX U BPEMEHHBIX pecypcoB. B xoe ucciaenoBanus ObUTH U3y4eHBI PA3IMIHbIC METOIbI
ontumusanuu npouecca ETL.

B pabore Crodon Jlro u Hagum Hdtuxap [3] mpeanoxuwim MeToa ONTUMHU3ALNH
npouecca ETL, HanpaBieHHOro Ha peanu3auuio pas3AesIeHUss OJHOrO MOTOKAa JAHHBIX 3aJaHUs
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ETL Ha HECKOJIBKO MapajielibHBIX HE3aBUCHMbIX MOTOKOB HaHHBIX mpoiecca ETL. ABTC &
mpeuIaraT pachpeneicHnyo obpabotky npomecca ETL, To ecTh MHOTOY3IOBYIO 00pabOTKY
poIeccoB, 00pabaTHIBAIOLINX OTPOMHBII 00bEM aHHBIX, U pacHpeeieHne Harpy3ku padbodero
Ipolecca Ha pacupesereHHy0 MHorocepBepHyto apxutekTypy ETL. Konewno, pesynbpTaTsl
JKCIICPUMEHTOB  IIOKa3bIBAlOT, YTO  IpEAJIaraéMblii  METOJ  IO3BOJISIET  JOCTUTHYTh
MIPOM3BOAUTENILHOCTH Tiporiecca B 4,7 pasza Oojbllle, 4YeM y aHAJIOTUYHBIX MHCTpyMeHTOB ETL,
HO TIpe[ylaraeMasi yYCTaHOBKAa pacIpelesieHHOH MHOTOCEPBEPHOM apXUTEKTYphl Tpelyer
OO0JIBIIMX 3aTPaT U HE MOAXOIUT JUI OPraHU3aIMil MAJIOTO U CPEJHETO YPOBHSL.

Hpyroit meton, npemioxkeHHb AnkucoMm Cumurcucom, Ilanoc Baccunmaaucom u
Tumocom Cemnmmcom [4], HampaBiieH Ha MEPECTPOMKY JIOTHYECKOTO MPeoOpa3oBaHUs C IIENBIO
MOBBIIICHUS ITPOU3BOAUTEIIBHOCTH U MOAJAEPKAHUA TOYHOCTU JAHHBIX. B 3TOM MeTozne aBTOpPHI
MIPEUIOKUIIN JIOTUUECKYI0 onTUMHU3anuio mpoueccos ETL, monenupys ee kak 3azady IOMCKa B
MPOCTPAHCTBE COCTOSHUM, TN KaKIO€ COCTOSHHE MPEACTaBIseT COOOW KOHKPETHYIO CXEMY
pabouero mporecca B Buae rpacda. Jlamee co3naeTcs MPOCTPAHCTBO COCTOSIHUM C MOMOIIBIO
Habopa TPaBWIBHBIX TIEPEXONOB MEXKIY COCTOSIHUSMH, 3aJalOTCSl YCIIOBUS TeHEpaIiH
COCTOSIHMM, KOPPEKTHOCTH M INPUMEHMMOCTU IEPEXOJOB U IPUMEHSIOTCS IPEIJIOKECHHbIE
ATOPUTMOB TIOMCKA, HANpPABICHHBIX HAa MHUHUMH3AIMIO 3aTpaT Ha BBINOJHEHHE pabodero
npouecca ETL.

MHoro pa®oT HOCBSIIEHO MOJEIMPOBAHUS ApXUTEKType XpaHuiuima, npouecca ETL.
Hanpumep, B pabore [5] aBTOphI HpEeACTAaBMIM HOBOE pEIICHHE B Pa3pabOTKe CTaHIapTHOM
KOHIIETITYaJlbHOM MOJENU U1 yCcoBepIIeHCTBOBaHUs npouecca ETL, peanusyromero onepanuii
W3BIICUEHUS, NpeoOpa3oBaHus W 3arpy3kd. [Ipy MOCTpPOEHHWH MOJETH, OHU OCHOBBIBAJIUCH HA
TpeX MOAXOJaX B MOJEIMPOBAHUHU TIPOLIECCOB: MEPBBIA - 3TO OTOOpaKEHHE TEPMHUHOB H
MHCTPYKLUN, BTOPOM - KOHLENTYAJIBHOE MOJEIUPOBAHKUE, @ TPETUM - MOJEIUPOBAHUE B CPEle
UML.

B cratbe [6] aBTOPBI NPEAIOKUIN YIYUIINTh TPAJUILMOHHYIO apXUTEKTYPy XpaHUIMILA
JAHHBIX C BO3MOXKHOCTBIO (DYHKIIMOHUpPOBAHMSA XPAaHWIMIIA TAHHBIX B PEKUME PeaTbHOTro
BpeMeHHU. Tak Kak MOCTOsSIHHOE M OecriepeboiiHoe (PyHKIIMOHHPOBAHUE XPaHHUIHILA JAaHHBIX B
OHJIaMH (hopMaTe MO3BOJISIET MOTYYaTh AKTYAJIbHBIE JAHHBIE C JKEIaeMOM CKOPOCTBIO MEpeaayH.

B nanHoli cratbe [7] mNpencTaBiIeHO COYETAaHME METOJOB pacHapalieIMBaHUs U
UCIIOJIb30BAHUSL OOILIEH KAII-MaMATH B paclpelelieHHOW CHUCTeME XpaHWIWIIA JIaHHBIX.
CornacHO NpPHUBEIEHHOM OLIEHKH, MPEUIOKEHHBI METOJ IPOJAEMOHCTPHUPOBA YIy4dIIEHUE
npousBoauTenbHOcTH npouecca ETL mo Bpemenn Ha 7,1% 111 MHCTpyMEHTa ONTHMHU3ALMU
Kettle u na 7,9% nns uncrpymenta Talend. CremoBaTenbHO, pacnapaiieiBaHHE MOXKET
3HAYUTENBHO yaydymuTs npouecc ETL. B pesynbrare, 04eBUAHO, YTO IIPOLIECCHI YIIPABICHUS U
MHTETpaluuy OOJBIIMMHU TAaHHBIMHU CTAIH OCYILECTBIIATHCS MPOCTO U C MPUEMIIEMOM CKOPOCTHIO.

Pesyabrarel ucciaenoBanmil. PaccMOTpeHBl pa3iauyHble IMOAXOAbBl K ONTHUMM3ALMHU
Ipou3BOAUTENBLHOCTH IIpouecca ETL, ocHOBaHHBIE Ha ylpaBlIeHMHM NMOTOKaMH AaHHbBIX B ETL
JUI ONTHMH3ALMKA CKOPOCTH HW3BJICUEHUS, KauecTBa MpPeoOpa3oBaHHBIX JIAHHBIX M BpPEMEHH
3arpy3Ku.

Meroasl CEKUMOHUPOBAHUS U paclapajuleIMBaHUs IPUMEHSIOTCI B OCHOBHOM IIPU
ONTUMU3ALMKU ONEpalui M3BJIeUeHUs U 3arpy3ku. lIIockosibKy Ipolecc HM3BIECYEHUS JAHHBIX
3aHMMAaeT MHOI'O BPEMEHH, OH SBIIETCSA MEPBOHAUYAIbHBIM JJISl MApaUIEIbHOTO BBIITOJHEHUS
nocuenyommx Tpex ¢a3. B To Bpems Kak JaHHBIE U3BJICKAIOTCSA, JPYrod Mporecc
npeoOpa3oBaHus BBINMOIHACTCS, KaK TOJIBKO JaHHBIC TOJTYYEHBbl U OHU TOTOBBI IS 3arpy3KH, B
TO BpeMs KakK 3arpy3ka JaHHbIX HauWHaeTcs 0e3 0KMIaHMs 3aBEepIICHUS MPEAbLAYIIUX STaroB
npouecca ETL.

B ETL npunoxeHusiX peanu3oBaHbl TPH METOJA MapauIeNbHOTO IMpeoOpa3oBaHUs
naHHbIX. Pa3Ouenue (cexnuoHupoBaHus) MaHHBIX (data partitioning) - @1 oOecrnedeHus
napajyieIbHOTO JTOCTYIA, OJUH MOCIeI0BaTeNbHBIN (aiin pa3ouBatoT Ha Oosee Menkue (haiibt
nanHbiX. KonBeiiepHast oOpabotka (data pipeling)) - 3To mporecc pa3paboTku (IMOATOTOBKH,
NPOM3BOJICTBA), MPOTPAMMHBIM KOHBEHep, KOTOpBI MO3BOJSET OJHOBPEMEHHO paboTaTh
HECKOJIbKUM KOMIIOHEHTaM Ha OJHOM W TOM >K€ MOTOKE JAHHBIX, HAallpuMep, HIeT oOpaboTka
3Ha4yeHus 3anucu Nel, HO B TO k€ BpeMsi, IPOUCXOJUT H0OaBICHHE ABYX MOJjei B 3amuch No2.
Komnonentnass o0paboTka (component processing) - OJHOBPEMEHHBIH XOJ HECKOJIbKUX
onepauuil HajJ JaHHBIMM Ha DPa3HbBIX MOTOKaX, B OJHOM M TOM JK€ 3a/JaHuM, HalpuMmep,
COpPTHPOBKa OJHOTO BXOAHOTO (hailna, B TO K€ BpeMs yJajeHHe AYyOJIMKaTOB ApYyroro Qaiiia.
OOBIYHO Bce TPpH THUIIA MTapajuiean3Ma padoTaloT 00bEAMHEHO/TApAJUIETIBHO B OJJTHOM 3a/1aHUH.
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ETL WHCTPYMEHTHI, KaK MPaBWJIO, HMCIOJL3YIOTCA B LIMPOKOM KPYyre CIIEHUAINC] @
HauuHas OT MEHe/Kepa, OM3HeC-aHAJIMTHUKA U 3aKaHYMBas PYKOBOIMTENSIMHU, OTBETCTBEHHBIMU
3a ympaBJIeHHE KOMITAaHUEH, U KeNalomuX ObICTPO UMIOPTUPOBATH OoJbIINe HAOOPHI TaHHBIX,
NPOBECTH AaHANU3 M MOJYy4YUTh BU3yaldbHble oT4eThl. ETL mnpunoxenus cranu ynoOHBIM
MHCTPYMEHTOM C pealu3alueil mapajienbHoi oO0paOoTKH, Ha KOTOPBIH MOXKHO IOJIOKUTHCS,
YTOOBI MOJYYUTh MAaKCUMANIBHYIO IPOU3BOAUTENBHOCTE Npouiecca ETL npu padote ¢ 6onpmumu
o0bemamu gaHHbIX. ETL MHCTpyMEHTHI B OOJBIIMHCTBE CIY4aeB COAEpKaT TpadUuecKuii
uHTepdeiic, KOTOPHI MOMOraeT MoJIb30BATENSAM JIETKO MPeoOpPa30BIBATH JaHHBIC, C MOMOIIIBIO
BU3YaJIbHOTO KapTorpada JaHHBIX, B OTJIMYME OT HamMcaHUs OOJIBIIMX MPOrpaMM JUIs aHaAIn3a
(baiioB U peraKTUPOBAHUS THIIOB J1aHHBIX.

ITpumepom ETL mporpammuoro obecrieuenus sisnsercs Talend - ato unctpyment ETL
UL UHTerpanuu JaHHbIX. OH MpepocTaBiseT coO0M MpOorpaMMHOE pelieHHe A MOJArOTOBKH
JaHHBIX, 00ECHeueHHs] KayecTBa MAHHBIX, WHTETPAllMM JAHHBIX B IMPHJIOKEHHE, YIPaBICHUS
JTAHHBIMU U OOJIBIIIMMU TaHHBIMU.

Kettle (K.E.T.T.L.E - Kettle ETTL Environment) OblT HeaBHO TPHUOOPETEH TPYMIIOMA
Pentaho u nepeumenoBan B Pentaho Data Integration. Kettle - 3to Benymiee npunoxenue ETL ¢
OTKPBITBIM MCXOJHBIM KOJOM, Kinaccuduuupyercs kak mHCTpymMeHT ETL. Omgnako koHUEnmus
kinaccuueckoro mporecca ETL (u3Bneuenme, mpeoOpasoBaHue, 3arpys3ka) Obula HEMHOTO
m3MmeHeHa B Kettle, mockonbky oH cocTouT M3 yerbipex uiemeHToB, ETTL, uTo O3Hauaer:
M3BJICUEHUE JAHHBIX M3 MCXOIHBIX 0a3 NaHHBIX, TPAHCIIOPT AAHHBIX, IPEOOpa30BaHUE NAaHHBIX,
3arpy3ka JJaHHBIX B XpaHWJIMILE JAHHBIX.

B paGore [7] mnpuBeneHBI pe3ylbTaThl AKCHEPUMEHTAJIBHBIX HCCIEIOBAHUM IO
ontuMusanuu npouecca ETL B XpaHumnuie JaHHBIX 3a CUET COUETAHUS pacnapauleIuBaHus U
UCIOJb30BaHusl o0meil kam-namsat. Ha puc. 3 moka3aHa pekOMEHJOBAaHHAs apXUTEKTypa
yIOpaBieHUs JaHHBIMH U3 0a3 paHHbIX M mpomecca ETL, rae wucmonb3yroTcs JBe
KOMOMHUPOBAHHbIE CTPATErMM paclapauIeIMBaHUs U UCIOJIb30BaHUS OOIIEH KIII-NaMsTH IS
ontumusanuu onepauui ETL.

b1
Pacnapanne-
b Z[Z JINBaHHUC
W UCIIONB30-
BaHUE OO0IIEH Xpanunuiie
B3 H3BneueHne TaHHBIX KOII-TTAMSTH 3arpyska IaHHBIX B JIaHHBIX
‘ U TparchopMaIis XJ1 (X0
b4

Puc 3. Apxutekrypa ontumusanuu npouecca ETL

Cnoco6 pacnapasuienuBaHus MPOIECCOB B CUCTEME B IAaHHOM HCCIICIOBAaHHHM OCHOBAH Ha
A7Ipax MpoLEeccopa, CYIMECTBYIONUX B ONEPAlIMOHHBIX cpefax. OTMETHM, YTO UCXOAHbBIC TaHHbIE
UX pa3HbIX UICTOYHHUKOB, paclpe/ieIieHHbIX 0a3 JaHHBIX M3BJICKAIOTCS U 3arpYKaloTCs B LIEJIEBOE
ONEPAaTUBHOE TPOCTPAHCTBO, MPH 3TOM KaXKIBIA IMPOLECC BBIOUPACTCS HEAKTUBHBIM SIPOM
00paboTKH, TOCJE 3aBeplieHUs] 0OpabOTKH PO CTaBUTCA B OYEpPEdb M TOTOBO K IPHEMY
CIIEAYIOIIETO Tpolecca. Snpa mooyepenHo MoyyyaroT ¥ HapajjienbHo 00pabaThIBAIOT JaHHBIE,
3aTeM MepesaloT UX B XpPaHWINIIE JaHHBIX.

B skcnepuMeHTe HMCIONB30BANIM IATh Pa3iM4yHbIX 0a3 JAHHBIX C pa3HbIMU O0OBEeMaMu
uH(OpMAIIMU U C PA3HBIM KOJUYECTBOM 3amnuceil. Kpome Toro, Obutn ucciaenoBaHbl o0mas KoI-
naMsITh, Pa3IMYHOE KOJIMYECTBO AJEp, a TAaKXKe MOoCcIeI0BaTeIbHas U MapajuleibHas peanu3anus
npoiiecca. Pe3ynbraTsl nmpeacTaBieHsl B Ta0. 1.

Iloka3aHo, 4TO pasHULIa BO BPEMEHHU IOCiIenoBaTeNbHOM peannsanuu npouecca ETL u
napayuienbHO 00paboTKM ¢ OOIIel KIII-MaMAIThI0 OYeHb 3HAUUTENbHA. DYHKIMOHATHHOCTH
napajjiebHOro mporecca o00paboTkM B cpeaHeM B 263 pasa Jydmie, 4YeM Ipu
MOCIIeI0BAaTEIbHOM Ipolecce 00paboTKH JaHHBIX, KaK MMOKa3aHO HA pHc.4-5.


http://www.abbyy.com/buy
http://www.abbyy.com/buy

Tabnuua 1 - Pe3ynbTaTsl BRIYUCIUTEIbHBIX YKCIIEPUMEHTOB

K Bpewms, (cek.)
O6bem, (MO.) OMMACCTBO [TocnenoBarenbHOM [MapannensHO#
3anucei
00paboTkH 00paboTku

0,14305 100 5133 14

0,71526 500 28 111 27

1,43051 1000 54 834 39

2,86102 2 000 106 960 52

7,15256 5000 208 638 65

14,3051 10 000 406 974 77

28,6102 20 000 793 853 90

42,9153 30 000 1 548 508 103
1800000 120 |
1600000 5 100 | 5
1400000 /
1200000 80 | /
1000000 % | /
800000 4 /
600000 40 |
400000 ot 20 | /'/
200000 *___‘_____*/__,4_,,. - D -«

i 100 500 1000 2000 SOCO 10000 20000 30 000 100 500 1000 2000 5000 10000 20 000 30 000

Puc.4. 3aBucumocTts BpeMeHU

MoCIeI0BaTeIbHON 00pabOTKH OT KOJIMYECTBA

3aIrrucen

Puc.5. 3aBucumocTts BpeMeHM NapaijieIbHON

00pabOTKH OT KOJIMYECTBA 3amuceit

B Tabn. 2 mokaszaHbl 3KCIEPHUMEHTAIBHBIE PE3yJIbTaThl 0 HCCIEAOBAHUIO BPEMEHHU

oOpaboTkn moTOoKa JaHHbIX uHCTpymeHTamu ETL Kettle,

NpCANIOKCHHBIM METOZAOM.

Talend mno

CPaBHEHHMIO C

Ta6nuna 2 - CpaBHUTEIBHBIE PE3YIbTAThl SKCIIEPUMEHTOB TPEX METO0B

OGbem, Bpewmst 06pabotku, (M/c)
(I'o) Pexomennyemsiit Mmetoy | Uuctpyment Kettle | Muctpyment Talend
1 927 2500 2500
2 1900 5100 5000
3 3150 7000 6700
4 6300 12500 12000
5 12200 15000 13200
6 13000 16000 14000
7 15500 20000 17000
8 20200 24000 22000

Ha puc. 6 nmoka3aH cpaBHUTENbHBIN aHAJIN3 PEKOMEHJOBAHHOIO METOJa C JIPYTMMH
nHCTpyMeHTamu ontumusauuu ETL.
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Puc.6. CpaBHHUTENbHBIN aHATN3 METOI0B ONTUMHU3AINYU TTpon3BoauTesbHOCTH ETL

Kak nokasaHo, npeanoKeHHbI METO IEMOHCTPUPYET YJIYUIIEHUE CKOPOCTH IPUMEPHO
Ha 7,1% mo cpaBHeHHMIO ¢ MHCTpyMeHTOM onrtumusaiuu Kettle n Ha 7,9% c uHCTpyMEHTOM
Talend.

BoiBoabl. B xozme wuccienoBanust Obul  crenaH  0030p METOJOB  ONTHUMH3AIMU
npousBoautenbHocTH ETL mporeccoB, moka3zaHo, 4To HanOoJiee BaKHBIM MOKa3aTeneM paboTh
ETL cucremsl sBisercs Bpems 0o0paOOTKM MJaHHBIX, WM, Oojiee TOYHO, TPOIYCKHas
COCOOHOCTh CUCTEMBI. JlokazaHo, 4to 3(PPEKTUBHBIM crocooom YBEJINYUTD
IPOU3BOIUTENIBHOCTh CHCTEMBI SIBIISIETCSl BBIIIOJHEHHUE NPOIIECCOB H3BIEUEHHUSA-00pabOTKH-
3arpy3ku aaHHblX ETL cucrems! B mapamienu. Ilox stum monpasymeBaercs mapasuienu3anus
YTeHUs (3alMCH) JaHHBIX M3 CHUCTEM-UCTOYHHMKOB (IIPUEMHUKOB) M HCHOJIB30BAHHE METOJOB
napaieIbHOro mpeoOpa3oBaHus AaHHBIX. OuYeBHAHO, HA CETOJNHAIIHUN JIeHb HallpaBliCHHE
XpaHWJIMIL JAaHHBIX OypHO pa3BuBaeTca. Pa3pabaTbIBalOTCs MPOrpaMMHBIE CpPEICTBA, Kak
wiatGopMbl Il CO3JaHMA XPaHWIMUIN JAaHHBIX, TaK M JUIs ympasieHus mnpoueccom ETL,
MHTEJUIEKTYaJbHOTO aHaiu3a JAaHHBIX. [IpoOjeMbl ONTUMH3AIMKM  MPOU3BOIUTEIHHOCTH
npoueccoB ETL st XpaHunuin JaHHBIX OCTAXOTCS aKTyaIbHbBIMU.
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