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PRE-CALCULATED TABLES IN THE MERGE
DATA LOADING STRATEGY
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Summary: This article describes the process of loading data from the
operational storage layer (ODS) to the user’s aggregate and map (DM)
area, and focuses on the Merge strategy, which is the most popular
and in demand. The use of pre-calculation tables to optimize the data
loading process is proposed and the mechanism for implementing this
optimization using the Pentaho Data Integration (PDI) tool is discussed. It
concludes by stating that the use of pre-calculation tables mechanism for
loading data from ODS to DM layer for Merge strategy is a cost-effective
solution that allows not to increase the project cost and to continue
working with the ever-growing amount of data.

Purpose: To develop a mechanism for pre-calculated tables to load data
from ODS to DM layer for Merge strategy.

Work method or methodology: the paper used methods of designing and
creating an information system.

Results: the most productive and qualitative method of data loading
based on Merge strategy was obtained.

Scape of the results: it is advisable to apply the obtained results to large
enterprises, which carry out the constant loading of large amounts of
data.

Keywords: data loading, ETL, ETL-technologies, information systems,
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BHaCTOHLLlee BpemA MHGOOPMALMOHHbIE TEXHOOrUN

nrpatoT Bce 6osiee BaXHY0 Pofib B MOCTOSHHO pas-

BuBatoLLeMca Mupe. OHW LIMPOKO NCNOMb3YOTCA B Ha-
YUHbIX WCCNEAOBaHUAX, MPeAnpPYHUMATENbCKOW AeATeNb-
HOCTM 1 MepuumHe. Mcnonb3oBaHne WHGOPMALMOHHbBIX
TEXHOJSIOTUA 1 CUCTEM ABJIAETCA HEOOXOAVMBIM 1 BOCTpE-
60BaHHbIM MPAKTUYECKN BO BCEX 0OMACTAX AeATENbHOCTU.
ABTOMATV3UPOBaHME PaboUnX NPOLIECCOB C MOMOLLbIO UH-
bOPMALIMOHHBIX TEXHOMOIMIA MO3BONSAET MOBLICUTL Kave-
CTBO NpefoCTaBsAeMbIX YCIIYT U TPYAa, a TakXe YBENUYUTb
npubbInb. bnarogapsa ncnonb3oBaHMio UHGOPMALMOHHbBIX
TEXHOJIOTUI CTAaHOBUTCSA BO3MOXHbIM TakxKe cO0p 1 aHanm3
60/bLIOro 06beEMA AaHHbIX, YTO NMO3BONAET NPUHUMATL 60-
nee 060CHOBaHHbIe peLleHNA 1 BbIABNSATb TEHAEHUMM B pas-
NNYHBIX NpoLieccax. bonbLoe KoNMUeCTBO AaHHbIX, COOPaH-
HbIX C MOMOLLbI VHPOPMALMOHHBIX TEXHOMOMUI, MOXHO
ObICTPO U FPAMOTHO MPeobpPa30BbIBaTb, BbIAB/AA HEOOXO-
AMMyto MHGOPMALMIO 1 [eCATKOB TeppabaiT faHHbIX.
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AnHomayug: NpesnoxeHo MCNonb30BaTh TaOANLbI NPeApacyeTa AnA ONTUMU3a-
LMW NpoLiecca 3arpy3Ku aHHbIX 11 PacCMOTPeH MeXaHIU3M peann3aliiv JaHHoI
ONTUMU3ALMI NPU NOMOLYYM UHCTPyMeHTa Pentaho Data Integration (PDI). B 3a-
KNIOYeHnN NoABEAeHbI UTOTW 1 YTBEPX/EHO, UTO CMONb30BaHIUe MeXaHU3Ma
npeapacyeTHbIx Tabnuw Ana 3arpy3ku AaHHbIx u3 0DS B DM cnoii ana ctpate-
rm Merge ABRAETCA IKOHOMUYECKM IQGEKTUBHBIM peLLeHeM, MO3BONAKLLNM
He YBENMYMBATb 3aTpaThbl HA MPOEKT M NPOAOMKaTb PaboTy ¢ NOCTOAHHO pacTy-
LM 00BEMOM [JAHHBIX.

Llen> — pa3paboTka MexaH3ma npespacyeTHbIX TabnuL AN 3arpy3Ki AaHHbIX
13 0DS B DM cnoii ana ctpaterum Merge.

Memad unu memodoniozus nposedeHus pabomel: B CTaTbe UCNONb30BANUCH Me-
T0Zbl NIPOEKTUPOBAHMA 1 CO3AAHNA MHGOPMALIMOHHOI CUCTEMBI.

Pe3ynemamer: nonyyeH Hanbonee NPOAYKTUBHDIA 11 KaueCTBEHHbII MeTog 3a-
rPy3KM JaHHbIX Ha 0cHOBe cTpaTerun Merge.

06nacme npumereHUsA pe3ybmamos: NonyYeHHble peynbTaThl LienecoodpasHo
MPUMEHATb KPYMHbIM NPeANpUATAAM, OCYLLECTBAAIOLMIA TOCTOAHHYIO 3arpy3-
Ky 6071bLUOr0 KONMYECTBA AAHHbIX.

Kntouesble crioga: 3arpy3ka paHblx, ETL, ETL-TexHonorum, nHGopmaumoHHble
cucTeMbl, cTpaterua 3arpy3kin, 0DS, DM, Tabnuua npeapacuerta.

Bens peub KOHKPETHO NPO CTpaTeruu, Npu NOMoLM Ko-
TOPbIX JaHHble MOCTYNaloT M3 ONepaTUBHOrO CNOA XpaHe-
HVA gaHHbIX (ODS) B 0611acTb NMoNb30BaTENbCKMX arperaTos
1 BUTPYH (DM) MOXKHO BbIZENUTL ClieayioLive BUAbL: merge,
increment, replace — faHHble Tpu TMNa Hanbornee nonynsap-
Hble, HO TaK»e eLlé CyLecTBYIOT TaKre BUfbl, Kak scd, scd2,
scd2audit.

Crpaternamm 3arpy3ku gaHHbix 13 ODS cnosa 8 DM B oc-
HOBHOM AABMAOTCA TPU NEPBbIX, XOTA B OUEHb PEfKUX CUTY-
auMAX OHM MOTYT NPUMEHATCA U ANA 3arpy3Ku JaHHbIX C UC-
TouHukoB (SRC) B ODS.

Hanbonee BocTpeb6OBaHHOW 1 wuMetowWwen nonynap-
HOCTb CpeAun Npoumnx CTpaTernn 3arpysku asnaetca Merge.
Mpy 3TomM Tune cTpaTernv, AaHHble U3 UCTOYHMKA-Tabnu-
ubl ODS noctynatot 8 DM npu nomoLym 0CHOBHOrO 3anpo-
ca, GunbTp MOXeT noABepraTbCA KacTomMy3auuu B MnnaHe
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MoTok AanHBIX Npu cTpaTternk Merge
TabMua s ODS  |------=----g-=======-- Koo »  Tabnuua s DM
Texnuueckue arpuGyTsi Texrmueckue arpubyTsl
— — presseteseaaay pemsSensesnse — —
job_id | Bigint E: o SQL- | ' saL . | job_id Bigint
job_dttm [Timestamptz E ckpunTana ! E ESINONHACLMA | | job_dttm [Timestamptz
source_id| Bigint 1oSopadamei s | ponedunwToa i gource_id| Bigint
cri_dttm [Timestamptz > | cri_dttm [Timestamptz
mdf_dttm "ﬁmest.rnpt: dt >= S{beg_dttm} and dt < mdf_dttm [Timestamptz
act_i | varchar(1) ${end_dttm} act_i Varchar(1)
OcHosHble aTpubyTel | OcroeHbIe aTpuByTel
field_n | type fieldn | type

Puc. 1. Cxema noToKa fAaHHbIX CTpaTerum 3arpysku Merge

YKa3saHuA KluyeBoro noss, No KoTopomy 6yaeT npousBo-
antbca dunbtpauma. Yalle Bcero mcnonblyerca atpubyT
mdf_dttm — pgaTta M3meHeHus 3anucK, HO B Peakux NHOu-
BMAYaSIbHbIX CITyYanaX MOXKeT NpuMeHATbCA 1 crt_dttm. Cxe-
Ma rnoToKa JaHHbIx cTpaterun Merge npefcrasneHa Ha pu-
CcyHke 1.

MoMUMO BCTaBKM AaHHbIX B TabnuLy, MOXET MPOUCXO-
[OWTb KaK X OOGHOBNEHUE, TaK U yhaneHne, MeTka AencTens
KpoeTcA B aTpubyTe act_i.

[JaHHaa cTpaterus 3arpysku nogxogut ansa Tabnuy
CpeaHUX pa3MepOoB, HO Yalle BCEro MPUMEHSETCA ANs Kpyr-
HbIX WCTOYHMKOB [AaHHbIX, TAEe 3ayacTylo MONb30BaTeNu
CTaNIKMBAOTCA € Npobnemon, UTo 06paboTaTb Tako 06beM
[aHHbIX HE MOJyYaeTCs 13-3a HEXBATKU BbIUUCIIMTENbHbIX
MOLLHOCTel cepBepa. beckoHeUHO yBenmumBaTb pecypcbl
He MoJIyYnTCs, NO3TOMY B JaHHON CTaTbe OyAeT NpoAeMOoH-
CTPVIPOBAH anbTEPHATUBHBIN MyTb PELUEHNSA, @ UMEHHO UC-
nonb3oBaHUA Tabnul npeppacyeTa, KOTopble MO3BONAIOT
B pamMKax OfHOW 3arpy3Ku NOCNe[oBaTesIbHO PacCcumTbIBaTh
6/10KM JaHHbIX OTAENIbHO APYr OT APYr, BCAKMIA pa3 OCBO-
60X Jan pecypcbl CUCTEMBI.

Ona peanvsauny mexaHusma 6b110 BbIOPAHO CPeacTBO
Pentaho Data Integration (PDI) — 3TO UHCTPYMEHT AnA nH-
Terpauumn AaHHbIX C OTKPbITbIM UCXOAHbIM KOAOM, Npefo-
CTaBnAembln KomnaHveln Pentaho. OH no3sonset ObICTpo
1 Nerko n3BnekaTtb, Npeobpa3oBbiBaThb M 3arpyKaTb faHHble
13 PasfNyHbIX ICTOYHMKOB, TaKnX Kak 6a3bl faHHbIX, Gaiinbl,
Beb-CepBUCHI U ApYrre NPUSIOKEHMS.

[laHHOe nccnefoBaHVe HanpaBNeHO Ha ynyuyLlleHne yxe
MMeloLLeNcA CTpaTermmn 3arpyskmu AaHHbIX, pa3paboTaHHoON
B ETL-cpenctse PDI. Bce HaunHaeTca c ycnosua Filter rows,
KoTopoe nmeeT Boolean 3HaueHwne 1 ecnu oHo paBHo True,
TO MPOMCXOAMT O6bIYHAA 3arpy3Ka AaHHbIX, 6e3 NCnonb3o-
BaHWA npefgpacyeTHbIx Tabnuy. OfHaKo, eCnu e 3HaueHne
paBHO False, TO mpeT vHuUManu3auma nepBoln npeppac-

yeTHoW Tabnuupbl fr_temp c nocnegyroulen nHMLManmn3aLm-
en pkoba exsqgl_temp_pre_tbl, koTopbln conepxunT B cebe
SQL-cKkpunT, nHMLManu3mpyowmii HoBoe TabnuyHoe npo-
CTPaHCTBO B BuAe BpeMeHHOW Tabnuupbl. Mocne nHnuymanu-
3upyeTcst Axob normposaHusa wlog_temp, KoTopsbiin yao6-
HbiIM OOO3HaueHMeM nepefaeT COOOLieHNEe O COCTOSHUM
B cuctemy norvpoBaHusa PDI (puc. 2).

Mocne BbinonHeHVA ABYX 3afjaHuin B Bupe filter rows
n rf_temp npouncxogut npoBepka Ha HEOBXOAMMOCTb CO3-
[aHWsA BTOPOV NpefpacyeTHON Tabnuubl, U eciivi BHOBb YC-
nosue paBHO True, TO OMMCaHHbIe Bbile AeNCTBUS MOBTO-
pAtoTcA. [lanee naeT BbiNnonHeHne axoba exsqls_temp_tbl,
cofilepXK1mMoe KOTOpOro NpefcTaB/ieHo Ha puc. 3.

Crpaterna Merge no3BonseT Npou3BOAUTb YAaneHue,
O6HOBIEHVE 1 BCTABKY 3anuceli B 3aBUCUMOCTY OT Ccoaep-
Xnmoro atpubyTa act_i B obpabatbiBaemon cTpoke. [oe na-
pameTp | — BcTaBka, D — ypaneHne n U — o6HoOBnEHNe.
B cBs31 € 3TUM faHHaA cTpaTerna u obnafaeT NoBbILEHHON
NonynAPHOCTBIO, TaK Kak 3a4acTylo B KPYMNHbIX 6a3ax faH-
HbIX HONBLUMHCTBO KtoueBbIX Tabnuy ABnaeTca GakToBbIMY
ANA 3anofIHEHUA KOTOPbIX Y MOAXOAUT AaHHaA CTpaTerus.
BpemeHHas Tabnuua 3arpyaeTca Mo TakoMy e CLeHa-
puio, Kak 06bluHadA. peT HanoxeHne GunbTpa, OCHOBHasA
BblIOOPKa, AXOUH 13 Tabnuubl, NpoBepKa naeHTudmKaTopa
JencTBuA.

Pa3paboTaHHbII MexaHVW3M MpegpacyeTHoOW Tabnu-
Uubl AnA 3arpy3ku gaHHbix nx ODS B DM cnon gna ctpa-
Termn Merge ABnAeTCA 3KOHOMUYECKM 3 EKTUBHbIM
peweHvieM. BHepsa faHHbIA MEXaHU3M B CTaHZAPTHYIO
CTpaTeruto 3arpy3Ku JaHHbIX, OTKPbIBAETCA BO3MOXHOCTb
He yBenuumMBaTb 3aTpaTbl Ha NMPOEKT, a UMEHHO Ha Bbl-
YNCAUTENbHbBIE PECYPCDI, MapaebHO NPOAOIIKAn NoA-
CTPanBaTbCA NMOA MOCTOSHHO PACTYLWMA OObeM AaHHbIX
CO CTOPOHbI UCTOUYHMKA U 6e3 nepeboHO 3abupaTtb UX
B LUenyto 6a3y AaHHbIX.
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ﬂ—

exsqls_check_unique

wlog_temp wlog_temp_2 bs_temp_tbl

Puc. 2. HoBble gxo0bbl cTpaterumn

SUL-CKPUNT ANA BLINOAHEHWA. (yTEEPXAEHNA, pasAeneHHbie;) BonpocuTenbHbie 3HakKn byAyT 3aMeHeHbl apryMeHTaMu.

--CozgaeM BpeMeHHYX maSauyy Ha OcHOBe s3anpoca us yvaml-daltaa,
create temporary table etl$${p_trg_table_name}

on commit drop

TABLESPACE ?

as (

gith sel as

fltr as

select =
from sel
where

${p_src_filter_ expression}
in a.s'
(

select ?.src.act_i,?
from fltr src

left join

${%%p_con_n%% SCHEMA} .${p_trg_tb_n} trg
on ?

where

${p_cond_str} ?
or src.act_i = 'D'

)

select * from jn

)
2

Puc. 3. Copepxunmoe gxoba exsqls_temp_tbl
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