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BBEJIEHUE

CoBpeMeHHbIM MH(POPMALMOHHBIM CUCTEMaM TPeOyeTCs XpaHUTh OOJbIINE
00bEMBbl JTAHHBIX, KOTOpPbIE HEOOXOAUMBI JUIsl TOJJEPKKHA ONEpaliOHHON
NESTENHbHOCTH, aHAIMTUKU U COOJIOACHUSI PEryasiTOpHbIX TpeboBaHuil. OIHAKO
3HAYUTENIbHAsl 4YacTh JTUX JIaHHBIX CO BPEMEHEM YCTapeBaeT M IEpPEecTaeT
UCIIOJIb30BAThCA, MPOOJIKAS 3aHUMATh BBICOKOTIPOU3BOAUTEIILHOE 000pyI0BaHHE,
YTO MPUBOAUT K HEONPABIAHHOMY pOCTY OKCIUTyaTallMOHHBIX 3arpar. Jls
YMEHBIIEHUS] CTOMMOCTH JKCIUTyaTallud TPeOyeTcsl yAalATh WU NEPEHOCHTHh B
apXMB YacTh YCTapeBINUX NaHHBIX. Tak Kak OgHUM U3 d(PPEKTUBHBIX CIIOCOOOB
yIpaBlieHus OOJBIIMMH JTaHHBIMU SIBJIIETCSI CEKLIMOHUPOBAHUE — pa3ielIeHUe Ha
Jorudyeckne W (¢u3nUecKue ONIOKU (CETMEHTHI) MO YKAa3aHHBIM KPHUTEPHUSM, a
py4YHOE yJaJeHUE WM apXUBalMs 3aTPYJHEHbI HM3-32 CJIOXKHBIX CBA3EH MEXKIY
TaOJIMLIaMH M pUCKAa HApyIIEHHs LEJOCTHOCTH JaHHBIX, HEOOXOAUMO pa3paboTarh
ABTOMAaTUYECKYI0 OYHMCTKY TaKUX CErMEHTOB. TeM HE MEHee, CYLIECTBYIOLIUE
peuieHuss JUIi  OYMCTKM W apXWBallUM JIAHHBIX CTaJKUBAIOTCS C  PSIIOM
OTPAaHUYCHHI: HECOMIACOBAHHOCTh JIaHHBIX B CBSA3aHHBIX TaOIMIAX MOCIE
OYUCTKHU, HEBO3MOXKHOCTh Pa0bOThl C MHOTOYPOBHEBBIMHU HEpPapXUAMH CEKIIHM, a
TaKXkKe JKECTKas MPUBSI3Ka K KPATHOCTH CEKITMOHUPOBAHUS.

Heabo padoThl SBISETCS CO3JAaHUE PEUICHUS I aBTOMAaTU3MPOBAHHOM
OYHMCTKH W apXUBallMU JaHHBIX B CeKIMOHUpoBaHHBIX Tabnunax CYB]]
PostgreSQL, o0ecrneunBaromero CcomiacoBaHHOCTb JaHHBIX, MHUHHMAaJIbHYIO
HArpy3Ky Ha CUCTEMY M MOMAJIEPKKY CIIOKHBIX ClIEHapUEB PaOOTHI.

JIns MOCTHXKEHHS] TIOCTABJIICHHOM IeIM HEOOXOAMMO PELIUTh CIIETYIOIINe
3aJa4u:

1. IIpoBectu aHanM3 CyMIECTBYIOMIMX MOAXOJOB K KU3HEHHOMY IIUKITY JAHHBIX

B CEKIIMOHMPOBAHHBIX TA0JINLIAX.

2. CdopmupoBaTh TpeOOBaHUS K PEIICHHIO.
3. PeanuzoBarb MEXaHU3MbI OYUCTKH MPOCTHIX, CEKITMOHUPOBAHHBIX U CBSI3HBIX

Ta0JINLI, BKIIIOYAsl yJaJ€HUE CETMEHTOB U yaJeHHE TaHHBIX I1ePECO3JaHuEM

tabnui B CYBJ] PostgreSQL, obecrnieunB 00paboTKy 3aBUCUMOCTEH.



4. TlpoBecTH TeCTHPOBaHUE PAOOTOCTIOCOOHOCTH PEIICHHS M COTIACOBAaHHOCTH

JAHHBIX TTOCJIC OYMCTKHU W/WUIN apXUBUPOBAHUS.

IIpakTHyeckass 3HAYMMOCTb PaOOTHI 3aKITIOYACTCS B CHIDKEHUU 3aTpaTr Ha
XpaHCHHE JIAHHBIX 3a CYET aBTOMATHU3UPOBAHHOTO yAAJICHHS YCTapEBIIHMX 3amucei
U UX TIEPEHOCA B apXHMBHBIC CHCTEMBI, 00CCTICUEHNE COTIIACOBAHHOCTH JIAHHBIX B
pacmpeneNeHHbIX CHUCTEMaX, MpEeNoTBpallas CHUTyallid, KOTJa Y/AalieHue
WH(OPMAIIMK B POAUTEIILCKUX TAOMUIIAX BEJET K BOSHUKHOBEHHUIO HEKOPPEKTHBIX
CCBUIOK B JIOUEPHUX TAOIHIIAX.

Pe3ynbraTel paboThl MOTYT OBITH MPUMEHEHBI HHPOPMAIMOHHBIX CHCTEMaX,
paboraomux ¢ OonpmuMU oObeMamHu JaHHBIX B PostgreSQL, rae TpebOyercs
yIpaBlieHHe OOJIBITUMU 00bEMaMH CEKIIMOHUPOBAHHBIX JAHHBIX. JTO PACHIUPSIET
007aCTh HCIONB30BAHUS PCIICHUS B O0O0JACTAX, TIJ€ KPUTHYCCKH BaXKHBI
ONTHMU3AIAS PECYpCOB U COOTBETCTBHE TPEOOBAHUSAM K JIOITOCPOTHOMY

XpaHEeHHUIO THHOPMAIIUH.



1. TeopeTnueckne OCHOBBI YIIPaBICHUSI TaHHBIMHU B CEKIIMOHUPOBAHHBIX
Tabaumax

1.1.0coGeHHOCTH XpaHEHUs U yIpaBIeHUs JaHHBIMU B pelsaiinoHHbIX CYB/]

o0
—

1.2.Mexanu3Mbl cekunoHupoBanus Tadnui B PostgreSQL

VYmpasinenne OonpimuM  oObeMoM jgaHHBIX B PostgreSQL  Tpebyer
KOMIUIEKCHOTO  TOJIXOJa, COYETAIOIIEro  pa3jIMuHble  METOAbl  XPaHCHUS
nHpopmanmu. B pamkax paboOTBl paccMaTpHWBAIOTCA CTaHAAPTHBIC MOAXOABI K
OpraHu3allii JAHHBIX, BKIIOYas Kak 0a30Bble MEXaHU3Mbl PYYHOTO YIIPABICHUS,
TaK U COBPEMEHHbBIEC TEXHOJIOTMU CEKITMOHUPOBAHUS.

Tpagumonnsie MeToabl paboThl ¢ maHHBIMU B PostgreSQL mpenmonarator
pPYYHOE yIalIeHWE yCTapeBIIMX 3anucei ¢ nomoupto oneparopa DELETE. Takoun
MOJIXOJ] MPOCT B peaju3alluu, HO 00JialaeT CyIIeCTBEHHBIMU HEAOCTaTKaMM MpHU
pabore c¢ kpynubiMu TabOnumamu. [lpu Bemmomnenun DELETE cucrema He
OCBOOOKJIa€T MECTO Ha JMCKE HEMEIJICHHO, a JMIIb IOMEYaeT 3alKiCh Kak
yIaJeHHbBIC, YTO IPUBOAUT K (hparMEeHTAINH TaHHBIX. [|JIs1 TOJTHOTO 0CBOOOXKICHUS
npoctpancTtBa TpeOyercs BbinoiaHeHue komanasl VACUUM FULL, xoropas
CO3/1a€T HOBYIO (PU3MUECKYIO0 BEpCHIO TaOIUIBI 0€3 yIalleHHBIX 3amuceil. ITOT
nporecc TpeOyeT SKCKIIO3MBHOW OJOKUPOBKH TAaOMUIBI U MOXKET 3aHUMATh
3HAUUTEIILHOE BpeMsl TIpU OOJBIINX 00beMax JaHHBIX.

AJBTEpHATUBON PYYHOMY YIAJICHUIO BHICTYIIAET UCIOIb30BAHUE BPEMEHHBIX
TabnuIy Wik Tabnui-HaciaeaHuKoB (inheritance). B 3ToM ciiyyae 1aHHBIC
pacmpenenstoTcss  MEXAy  HECKOJbKMMU  (U3WYECKMMHM  TaOaulaMu 10
OTIPEJICIICHHBIM KPUTEPHSIM, YTO TIO3BOJIACT YAANIATH IeJble TaOMUIbl TPHU
HeoOxonmuMocT O4YUCTKU. OJIHAKO TaKoW MOAXOZ TPEOyeT CIOKHON JIOTUKUA B
NPUWIOKEHUU I MapUIpYTU3alUM 3allpOCOB W MOJJEpKaHUS I€JI0CTHOCTH
naHHBIX. HecMOTpst Ha CBOIO TMOKOCTH, JaHHBIA METOA TpeOyeT 3HAUMUTEIbHBIX
TpyAo3aTpar Ha MOMJACPKKY U COMPOBOXKICHHE, YTO B COUECTAHUU C TOSBICHUEM
0oJiee COBPEMEHHBIX PEIICHUN MPHUBEIO K €ro MOCTEIEHHOMY BBITECHEHHUIO W3

COBPCMCHHBIX I/IH(i)OpMaLII/IOHHI)IX CHCTCM.



CoBpeMEHHBIM  pelieHHueM I yIpaBieHUs OoNbIIMMU  OObeMaMu
uHdopmanuu crano declarative partitioning, BBenenHoe B PostgreSQL 10. JlanHbIit
MEXaHHM3M TIO3BOJIIET CO37]aBaTh CEKIIMOHUPOBAHHBIC TAONHIIBI, TJE JaHHBIC
ABTOMATHUYECKU PACTPEACIAIOTCS IO JOYEPHUM CEKIMSIM B COOTBETCTBUHU C
3aJlaHHBIMU TIpaBuiIamMu. [loqaepKuBarOTCs TPU CTPATErUH CEKITMOHUPOBAHUS: TI0
nuana3ony (range), mo cmucky (list) u mo xsmry (hash). Kaxnas w3 crpareruit
NPUMEHSETCS B 3aBUCUMOCTH OT CHENU(DHKKA JTaHHBIX M TPEOOBAaHMM K HX
o0OpaboTke.

JnanazoHHOe MapTUIMOHUPOBAHHUE MPENAINOJaraeT paseieHue AaHHBIX Ha
CEeKIIMU MO 3aJlaHHBIM HMHTEpBaiaM 3HadyeHUU. OHO ocoOeHHO A(PeKkTUBEHO IS
BPEMEHHBIX JaHHBIX, I7I€ €CTECTBEHHBIM KPUTEPUEM pPa30MEHHS BBICTYIAET JaTa
WIM BpeMeHHas MeTka. Hampumep, Tabmuupl ¢ JIOrOB  COOBITUH  4acTo
CEKIIMOHUPYIOTCS TI0 MEecCsIaM WX TolaM. JTO TMO3BOJSET OBICTPO yAAIATh WU
apXuBUpOBaTh ycrapeBumue naHHble mytem otcoenuHeHuss (DETACH) nensix
ceknuit. [Tpu 3TOM omepanus BBIMOTHASTCS MPAKTHICCKH MTHOBEHHO M HE TPEOyeT
TIepe3arcy OCTaBIIUXCS AaHHBIX. [I[perMyIecTBO 3TOro moaxona 3aKIF04aeTcs B
IPOCTOTE YIPABICHUS )KU3HEHHBIM IIUKJIOM JAHHBIX: T00aBIEHUE HOBBIX CEKIUH U
yIaJCHUE CTapbIX BBIMOIHACTCA AekiaaparuBHO. OIHAKO TpH HEPABHOMEPHOM
pacmpeneneHuy  JaHHBIX BO3MOXKEH JucOanaHc, Korma OJHU —MapTUIUN
OKa3bIBAIOTCS MEPErPy>KCHHBIMH, a IPYTHUE OCTAIOTCS IMOYTH ITYCThIMH.

CrnmckoBoe MAapTUIIMOHWPOBAHWE OCHOBAaHO HAa SBHOM IEPEUYHCIICHUN
3HAYEHUM, KOTOpBIE MOJDKHBI MOMaaaTh B KaKAyr cekiuioo. OHO MpUMEHseTcs,
KOTZIa JaHHBIE WMEIOT JTUCKPETHBIC KaTeTOPHUM, TaKWe KaK PETHOHBI, CTaTYChI
3aKa30B WJIU TUIIBI COOBITHI. B 3TOM ciydae Kakzas CEKIUs COAEPKUT 3aIlUCH C
OMpENEICHHBIM HAa0OpOM 3HAa4eHWM KiIroueBoro crosndua. Takol moaxon
oOecrnieunBaeT THOKOCTh MpU padOTe€ C HEYUCITOBBIMH KPUTEPHUSIMH, OJIHAKO
NOJZIEP>KKa CIMCKOBOTO MAPTUIIMOHUPOBAHUS TPEOyeT PyYHOTO YIPABICHUS MPHU
W3MCHCHHH KITFOUEBBIX 3HAYCHUH: €CIIM TOSBISETCS HOBBIM PETHOH, HEOOXOIMMO

SBHO CO31aTh AJIsI HETO CCKOUIO.



X3LI-NapTULIUOHUPOBAHUE  pAacOpenesiieT JaHHble IO CEeKUUAM C
UCIIOJIb30BaHUEM  XAII-PYHKIIMKM OT YyKa3aHHOTO cronbma. Takol momxon
oOecnieurBa€T PABHOMEPHOE pAaCOpelesieHHe 3aluceld, YTO TMOJE3HO Ui
OaTaHCUPOBKM HArpy3KH IMPU YaCTBIX OIEpalusX BCTaBKH W BBIOOpKH. OmHAKO
X3II-MAPTULIIMOHUPOBAHKUE TIJIOXO TOJAXOAUT JJIs 3ajlad OYMCTKU W apXUBalluH,
MOCKOJIbKY JJaHHbIE HE HMEIOT JIOTUYECKOM TPYyNIUPOBKU MO BPEMEHU WU
KaTeropusM. YJajJeHHWe YCTapeBIIMX 3aluceid B 3TOM Ciydae TpPeOyeT IMOIHOTO
CKaHUPOBAHUSI TAOMUIIBI WU CIIOKHBIX YCJIOBHM (DHIIBTpAIliu, YTO CHUIKAET
3 PEKTUBHOCTS.

BaxkubiM acmexkToM pabOThl ¢ CEKIIMOHUPOBAHHBIMU TaOIUIIAMU SIBIISICTCS
ynpasieHue uniaekcamu. B PostgreSQL 11 mosiBUumack BO3MOXKHOCTH CO3AaHUS
NEePBUYHBIX  KJIIOYEH IS CEKIIMOHUPOBAHHBIX Tabmuil. WHAEKCH MOTyT
CO3/71aBaThCsl Kak JJisl Bce Tabmuiibl (Im1o0aIbHBIC), TAK U JI OTJIEIbHBIX CEKIIUM
(JokanbHBIC). [M0OaNBPHBIE WHIEKCH OOECIIEUHMBAIOT YHHKAJIBHOCTh 3HAYCHUH BO
BCEX CEKIUSAX, HO TPeOyloT OoJbllle pecypcoB sl TmomjepxkaHus. JlokaabHbie
WHJIEKCHI MPOIIE B OOCITYKUBAaHUHU, HO HE TAPAHTUPYIOT YHUKAJIBLHOCTh Ha YPOBHE
BCEU TAOJIUILIBI.

Jns >pdekTUBHOrO  ympaBi€HUS KU3HEHHBIM IIMKJIOM JAHHBIX B
PostgreSQL  ucnonb3yroTcsi  pa3iu4HbIE  JIOMOJHUTEIbHBIE  MEXaHU3MBI.
JlexiiapaTiBHOE CEKIIMOHMPOBAHWE TaOJMIl BMECTE C HacjeJI0BaHUEM TabOIuIl
MOXET CO3/]aBaTh CIOXKHbIE uepapxuu Tabmuil. Pacmupenue pg partman
ABTOMATH3UPYET CO3/IaHUE U YIPABJICHUE CEKITUSIMHA HAa OCHOBE BPEMEHHBIX METOK.

Ocoboro BHHMaHUA 3aCIy)KHMBAaeT BOMPOC 0OECHEYeHUs: IEIO0CTHOCTU
JAHHBIX TPU pabOTE C CEKIIMOHUPOBAHHBIMU TabIuIIaMu. BHENTHUE KITIOYH MEXTY
CEeKIIMOHUPOBAaHHBIMU ~ TabmuuaMu TpeOyroT ocoboro Imoaxoja, Tak Kak
CTaHJIAapTHBIE OTPAHUYEHUSI IIEJIOCTHOCTH HE paboTalOT MEXIy pa3HbIMU
cekuusamMu. [[ns pemieHus 3TOM mpoOIeMbl MOTYT MCHOJIb30BaThCS TPUTTEPHI UITU

crienuasbHble pacuIMpeHHtsi, TaKue Kak pg_pathman.



1.3.0030p TeKyIel peaanu3aiui OUUCTKH U apXUBUPOBAHUS MPOCTHIX TAOJIHII

Tekymiee permeHre JUIsi aBTOMATH3WPOBAHHOW OYMCTKH W apXHBHUPOBAHHUS
naHHbIX Tabnumax PostgreSQL ctpoutcst Ha 6asze mmardopmsl [P (Nexign Data
Integrator), B wactHoctu Momynst DLM (Data Lifecycle Management). Bribop
JaHHOMW T1iaTpopMbl B  KA4eCTBE OCHOBBI OOYCJIOBIEH €€ THUOKOCTHIO,
MacIITaOMPyEeMOCThIO M HAJTMYMEM TOTOBBIX MEXaHU3MOB JIJIsi paOOTHI C JAHHBIMH,
9TO  TMO3BOJSET  COCPEJOTOYMTHCS  HA  pealu3aluu  CIenu(pUIeCKOn
(YHKITMOHATBHOCTH, CBSI3aHHON MMEHHO C OUYMCTKOM CEKITMOHMPOBAHHBIX TaOHII.
Pemenne Bkirowaer nBa KIFOYEBBIX KoMMoOHEHTa: simpo DIP u momyne DLM,

KOTOpPbIE COBMECTHO 00E€CIIEUNBAIOT BHIMOIHEHUE BCEX TPEOyeMbIX (DYHKIIHMA.

DLM
R PostgreSQL

Mogyne
3pXMEVMDOBAHWA

Mogyne
—
| S

&0 DIP
(PostgreSQL)

[OaHHED - -~
—_— | ClickHouse [ SFTP ]

~ \

| Kafka I [ RabbitMQ ] [ Cassandra ] ElasticSearch
L% A

TIOIINC

SAnpo DIP npencrasiser co00i LEHTPaJbHbII KOMIIOHEHT, OTBEYAOIIUN 3a
0a30By10 (PyHKIMOHAIBHOCTH OOpaOOTKM NaHHBIX. B KOHTEKCTe peleHus s
OYUCTKM M apXHUBUPOBAHUA SAPO BBIMOIHSIET HECKOIBKO KPUTHUYECKH Ba)KHBIX
byHKIHII:

e Slnpo oGecneumBaer B3ammoneiictBue ¢ CYBJl PostgreSQL, Bxirouas

YCTaHOBJICHHE COCIWUHEHUN, BBINOJIHEHUE 3alpOCOB W TPAH3AKIMOHHOE

YIPABICHUE ONEPALIUSIMHU.



e Sapo mnpemocraBisieT HUHQPACTPYKTYpY MJiA CO3[AaHUS U BBIIOJHEHUS
crieHapueB 00pabOTKU JTAaHHBIX, YTO MO3BOJSET THOKO HACTpPAuBaTh JIOTHKY
paboThI CUCTEMBI 1TOJT KOHKPETHBIE TPEOOBAHMUS.

e B dnpe peanu3oBaHbl MEXaHU3Mbl I[UJITAHUPOBAHMS 3a/la4, KOTOpBIE
UCIIOJIB3YIOTCSL JUIsl OpPraHM3alMy PACHUCAHUS BBIIOJHEHUS ONEpALMii
OUYHCTKHU U apXUBHUPOBAHUS.

Anpo DIP mnoctpoeHO 1O MOAYIBHOMY NPHUHLMILY, 4YTO IO3BOJISET
pacmpsaTh €ro (PyHKIIMOHAIBLHOCTH 32 CYET J00aBICHUS CIEIHUATU3UPOBAHHBIX
monyned. B Apxurtektypa sipa obOecrieuMBaeT TECHYIO HMHTETpalUi0 C 3TUM
MOJyJIEM, TPEIOCTaBIsAs €My MIOCTYI K HHU3KOYPOBHEBBIM (DYHKIUSM pabOTHI C
CYBJ u undpactpykrype BbllloNHeHHs 3anad. [Ipu stom simpo OepeT Ha cels
Takue OOIIMe 3aJayd, Kak YMOpaBJIeHUE pecypcaMu U o0paboTka OIIMOOK,
OCBOOOXIasi MOAYJIb AapXUBUPOBAaHUS OT HEOOXOAMMOCTH peaju3aluu 3TOH
CTaHJapTHON (QYHKIIMOHAIBHOCTH.

Monyne  DLM  sgBmfercs  CHEHHAIM3UPOBAHHBIM  KOMIIOHEHTOM,
pa3pabOTaHHBIM JIJISl PEUISHUs 3a]lad yNpPaBJICHUs KU3HEHHBIM ITUKIIOM JAHHBIX.
Monaynb COCTOMT M3 HECKOJIbKMX JOTMYECKHX OJOKOB, KaXKIbI U3 KOTOPBIX
OTBEUAET 3a OMPEEICHHBIA acleKT padoThl CHUCTeMBL. B Xxome paboThl MOIYh
apXMBUPOBAHUsA, OTBCYAIOIIMM 3a OYUCTKY W apXUBUPOBAHHE [IAHHBIX B
PostgreSQL, Oynet nonosHeH PyHKIIMOHATBLHOCTHIO, 00€CIIEUNBAIOIICH OYUCTKY U
apXUBHUPOBAHNE CEKITMOHUPOBAHHBIX TAOJIHIL.

Monynbs apXUBUPOBAHUS BKJIIOYAET HECKOJIBKO allbTEPHATUBHBIX CTPATErHid
BBITMIOJTHEHNS OYMCTKH JAHHBIX: YJAJICHHE HENbIX CETMEHTOB (Ta0JIUIl WM CEeKIIHA),
BBIOOPOYHOE y/aJIeHHE 3aliceil BHYTPU CETMEHTOB U MEPECO3JaHue CErMEHTOB C
COXpPAaHEHHEM TOJbKO AaKTyaJbHbIX JaHHBIX. Kaxkaplii U3 53THX METOJOB
OPUMEHSAETCS B 3aBUCHUMOCTH OT KOH(Urypaluu 3aJaud M OCOOCHHOCTEH

CTPYKTYpbI JaHHBIX.



OnpenenyTs, KakMe OaHHEIE HYy#HO apXWBMPOEATE
CunTaTe AaHHble ANA NepeHOCca B apX1E
YanuTe nepeHeceHHsle AaHHele 3 Bl

PenakTupoBaHiHe NpaEun apXMEUPOBAHWA
3anyck apXvBMPOBaHUA N0 PACTIMCAHWID

PostgreSQL

——

———————
PostgreSQL

CueHapuu
apXMEMPOBAHNA

CoxpaHnTs gaHHble N ( Daiinu )
E apxue

D
]

ClickHouse

IIOJIIIAC

JUisi BBITIOJIHEHHUSI OYMCTKUM W apXHUBUPOBaHUA OyayT MOAU(PHUIIMPOBAHBI

CYIIIECTBYIOIIME OTepaTophl U 100aBieHbl HOBbIEe. B Tepmunonoruu DIP, ciienapun

— 9TO KOHCTPYKTOP CO3OaHH:A CXCM ITOCIICOOBATCIIBHOTO BBIIMOJHCHUA onepaunﬁ,

COCTOAIIUX U3 OIICPATOPOB, O6CCH€‘-II/IB3IOHII/IX PCIICHUC ITOJIb30BATCIILCKUX 3a1a4.

[Ipumepom Takoro cueHapus SIBISETCS apXMBUPOBAHHE M OYUCTKA IPOCTHIX

TaOIULL;

e B omeparope «lloaroroka 3amaum KII» ykaspiBaeTcst Bcs HeoOXoaumas

uHdopmanms 06 ouutaemoit Tabnuie. [locne 3amycka oneparopa co3gaercs
3a/laya Ha apXMUBAIMI0 U OYHCTKY CO BCell MH(popMaiuend o0 OYUIIaeMbIX
TaONIUIAX U NEPUOJIE OUYUCTKHU

Omneparop «ApxuBarusi JaHHBIX» 3arpyKaeT CIHCOK TaOIHII, TOIJICKAIINX
apXWBallMM U3 33Jla4d ¥ BO3BpAIACT JaHHBIC U3 TAOIHI], KOTOPBIC MOAJIEKAT
apxuBanuu. Jloruka B3aUMOJACHCTBHUS C  JaHHBIMH, TOJJIEKAIUM
apXHUBallMU, MOXET OBITh PeaIn30BaHa ONEpaTopaMH CTAHIAPTHOTO MOJYJIs
DI, nanpumep, «Oxcnopt B b/l no JDBC» niis nepeHoca 3anuceit B Apyryro
0a3y TaHHBIX

Oneparop «OuuCcTKa» OuMIAeT TAOMUIBI U3 3aJaud IO ONPEACICHHOMY
3apa”ee kputeputo. Ha 3TOM cleHapuil «O4HMCTKa W apXUBUPOBAHUE»

3aBCpIIacTCA.
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.:‘ MoaroToeka 3a8a4m L E]

e 3aBepiueHa | ”}"-TD|
,:‘ Ap¥UBALL4A A3HHbIX E] JkcnopTt B B4 no JDBC E]
e
E) 3zeepueta | 30] E) 3ceepuera | 30|
,:‘ QUNCTKa ABHHBIX E]
=
€) sacepwera [ My

Puc. cuenapuii ounctku

HASBAHUE NOA3AAAYM O| createrns 0| cratve O| BPEMS BLINOAHEHMA MHOOPMALIWA O PABOTE MAPAMETEbI
0 | testchild APXVIBALIMA W CO3AAHO
QUICTRA TNIOKA3ATB

Puc. co3nannas 3agaua

Takum oOpazom, TeKyllee pelieHre OyIeT TOMOJHEHO (PYHKIIMOHAIOM s

OYHMCTKHU CEKIIMOHUPOBAHHBIX TAOIHII.
1.4. ®opmupoBaHue TpeOOBaHUI K pa3padaTbiBAEMOMY PELICHUIO

AHanu3 CyIIECTBYIOIIUX PEHICHUH M TpeOOBaHMN K CHUCTEME yMpaBICHHUS
KU3HEHHBIM IMKIJIOM JaHHBIX IO3BOJUI CHOPMYIHPOBATH KIFOYEBBIE KPUTEPHUU
Ui TPOCKTHUPYEMOTO pPEIICHUsA. OTH KPUTEPUH OXBATHIBAIOT TPU OCHOBHBIX
acriekTa: o0ecledeHHe COIVIaCOBAaHHOCTH JAHHBIX MPU BBINOJHEHUH OIepanuil
OYUCTKU U ApXUBUPOBAHUS, MOIJEPHKKY CIOXKHBIX CBSI3eM Mexay TaOnuiamu B
UEPapXUAX CEKIMOHMPOBAHMS, a TaKXKe THMOKOCTh B HACTPOIKE M aJanTaluu K
Pa3INyYHbIM CLEHapUsM paboThl ¢ JaHHBIMU. Kaxablil U3 3THUX acleKkToB TpedyeT

I[CT&HBHOﬁ HpOpa6OTKI/I, TaK KaK HMCHHO HX COYCTAHUC IIO3BOJIMT CO34AaTb
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pelieHne, MPEeBOCXOAIIEe CYIISCTBYIONIME aHajaord 1o 3(PGEeKTUBHOCTH U
HAJIEKHOCTH.

CornacoBaHHOCTh JaHHBIX BBICTYNAET KakKk (YHIAMEHTAJIbHBIH KpHUTEPUU
npoektupyemoro  pemieHus. OcoOEHHO 3TO  BaXXHO TMpu  pabore ¢
CEKIIMOHUPOBAHHBIMU TAOJIUIIAMHU, TJI€ CBA3U MOTYT MEpeceKarh IPaHUIlbl CEKIIUMA
U Jaxke ypoBHH uepapxuu. [IpoektupyeMoe penieHue J0JKHO TapaHTUPOBATh, YTO
yIajJeHue JaHHBIX B OJHOW TaOJIMIle aBTOMATHMYECKH BJIEYET COOTBETCTBYIOIIUE
M3MCHEHHsSI BO BCEX CBS3aHHBIX TaOMUIAX. DTO TpeOyeT peaan3aiud MEXaHU3MOB
OTCIICKUBAHUS 3aBUCUMOCTEH MeEXAy TaOJuIlaMd M BBITIOJHEHHUS OIlepanuid B
MPABWIBHOW TIOCJHENOBATEILHOCTA. Hampumep, nOpu yoaJeHUW 3anuced U3
POIUTENHCKOM TAOMUITEI HEOOXOAMMO CHavYaia 00padoTarh Bce I0UepHUE TAOIHUIIbI,
COJIEpIKalllie CChUIKM Ha 3TU 3alKUCH, TUO0 00eCIeunTh KacKaJHOe yaaleHHe.

[Tognep>kka CHOXHBIX CBSI3€d MEXAYy TaOMUIAMU SBISIETCS BTOPBIM
KJIFOUEBBIM KpUTepueM. B peanbHbIX cUCTEMax JIaHHbIE OPTraHU30BaHbI B CIOKHBIE
uepapxuu, TAe TaONHIbl MOTYT OBITh CBSI3aHBl KaK HaNpsAMYI0, TaK M uepes
MPOMEXKYTOUHble TaOmuibl. [IpudemM 5T CBSI3W MOTYT MEpeceKaTbh TPaHUIIbI
CeKIIM U ypOBHU CEKIMOHUpoBaHUs. Hampumep, ponurenbckas Tablvila MOXET
OBbITh CEKIMOHUPOBaHA MO MecsIaM, JOYEpHsIsi - MO HENeNsM, a TaOJHIlbI
CIEYIONIET0 YPOBHS - 1Mo AHSAM. [Ipw 3TOM CBSI3U MEXIy HUMH MOTYT OBIThH
OpraHU30BaHbl 4YE€Pe3 HECKOJIBKO MPOMEXKYTOYHBIX TaOMUIl C pa3IMdyHON
cTpykTypoi. IIpoektupyemoe pelieHre AOJMKHO yMETh AaHAIU3UPOBATh TaKUE
CIIOKHBIE CXEMBbI CBSI3€d M aBTOMATUYECKH OIPEAENATh MOPSIOK 00padoTKH
TaOJIUI] TPU BBITIOJIHEHUU OTIEpAIlUii OUMCTKU U apXUBUPOBAHUSI.

Ocoboe BHUMaHUE JOKHO OBITH YACICHO CIydasiM, KOorma TaOauIlbl UMEIOT
pa3Hble CXEMbl CEKUMOHUpOBaHHWA. PelleHWe [OMKHO YMETh ONPENEIAThH
COOTBETCTBHE MEXJY CEKIUSIMU pa3HbIX TaONuIl, AaXXe €CJIM WX TPaHUIIbl HE
coBIaaarT. Hanpumep, nMpu OYUCTKE MECSYHOU CEKIIMHU POIUTEIHLCKON TaOIHIIhI
HEO0OXOMMO KOPPEKTHO 00paboTaTh BCE HENEIbHBIE U JIHEBHBIE CEKITUU JOUYEPHUX
TaONMI, KOTOPbIE TMOJTHOCTHIO WM YACTUYHO IMOMAJAl0T B 3TOT BPEMEHHOU

HHTCPBAJI. I[JBI 9TOTI'O HOTp€6y€TCH PC€aIN30BaATh MCXAHU3MBbI aHaJIN3a MCTAadaHHbIX
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CEKIIMOHUPOBAHUS U ONPEEICHHUS EPECEUCHN BPEMEHHBIX UHTEPBAIOB. BaxxHO
TaK)K€  YYWTHIBAaTh  BO3MOXKHOCTh  JUHAMHUYECKOTO  HM3MEHEHHUS  CXEM
CEKIIMOHUPOBAHUS - HAPUMEP, KOTJa B Pa3HbIE IEPHOABI UCITOJIb30BAINCH PA3HBIC
UHTEPBAJIBI Pa30UEHUS.

['mOKkoCTh perieHust MPOSBISETCS B HECKOJIBKUX acleKTax. Bo-mepBbIx, 3TO
BO3MOJKHOCTb HACTPOWKH PA3IUYHBIX CTPATETHd OYUCTKU U apXUBUPOBAHUS B
3aBUCUMOCTH OT CHEIU(UKHN JaHHBIX U TPeOOBaHMUI CHCTEMBbI. Perenue 10mKHO
MOJIJICP’KMBAaTh KaK TIOJHOE YyHajieHWe CeKIui (Hampumep, dYepe3 omeparop
DETACH PARTITION), tak u BbIOOpOYHOE yAaJICHUE 3alUCEH BHYTPHU CEKIIUU.
Bo-BTOpHBIX, perieHue MODKHO MPEAOCTaBIATh THOKHE MEXaHU3MBI OIMpeneIeHuUs
KPUTEPHUEB YCTAapeBaHUSl JAHHBIX - HE TOJIBKO MO BPEMEHHBIM METKaM, HO H TI0
JPYTUM aTpuOyTaM 3ammcei, TaKuM Kak CTaTyChl UM KaTeTOpHUHU.

CdopmynupoBaHHBIE KPUTEPHH - COTIIACOBAHHOCTH, MOMIEPIKKA CIOMKHBIX
CBs3€ll M THOKOCTh - OOpa3ylT OCHOBY ISl TPOCKTHPOBAHUSA APXUTEKTYPHI
pemenus. Mx peamusamus moTpeOyeT pa3pabOTKH  CIEIHATU3HPOBAHHBIX
aJITOPUTMOB aHaJIM3a CBSI3EW MEXAy TaOnWIaMu, MEXaHW3MOB IJIAHUPOBAHUS U
BBITIOJTHEHUSI OMEpaluii OYMCTKH, a Takke HHTep(eircoB aiii HMHTErpalu C
BHEIIHUMU cucTteMaMu. [Ipy 3TOM BaKHO cOOIIOCTH OanaHC MEXAY CIOKHOCTBIO
peanu3alii W TMPOU3BOAMTEIBHOCTHIO PEIICHHS, OCOOCHHO TMpu padoTe ¢
OonpIMMH 00beMaMH JaHHBIX. [lociemyromnue sTansl padoThl OyAYT MOCBSIICHBI
JETaTbHOM TPOpabOTKE aApPXHUTEKTYpPhl H  AJITOPUTMOB, OOECIICYMBAIOIINX
BBITIOJTHEHUE BCEX YKa3aHHBIX KPUTEPHUEB.

CBsi3Ka OTMHOYHBIX TAOJTHIY

Cucrema mpeoCcTaBisieT CpeaCcTBa sl KOH(GUTYpAIUA OYUCTKUA OJMHOYHBIX
(HECEeKIIMOHUPOBAHHBIX) TaOmuil. TakoW TUN TaOMMI] TMPEACTaBIsIeT COOOM
JIOTHYECKYIO CTPYKTYpy 0Oe3 (pu3udeckoro meneHuss Ha CEKIMH, YTO YIPOIIAeT
paboTy C JaHHBIMH TPU OTCYTCTBUM HEOOXOAMMOCTH B TOPH30HTAIHHOM
pa3ouenun. PabGotra ¢  OAMHOYHBIMU  TaOIUIAMH  OCYIIECTBISETCS €
WCIIOJIb30BAHMEM TE€X JK€ OINEepaTopoB IKU3HEHHOTO IMKJIA, YTO W U

CEKIIMOHUPOBAHHBIX, HO C YUETOM cIelIU(PUKHN UX KOHPUTYpAIUH.
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KiroueBoit 0COOEHHOCTHIO pean3aluy JAHHOTO MOAXOAA SBISETCS CIOCO0
OIPENICIICHAs] ~ BPEMEHHOW  aAKTyaJlbHOCTH  3amuced. B ommmuume  OT
CEeKLIMOHUPOBAHHBIX TaOMWL, TIJ€ TpaHUIbl XPAaHEHUs 3aJalTCi CTPYKTYpOi
CEKLUH, B OIMHOYHBIX TaONMIIaX MPUHAIJIEHKHOCTb JaHHBIX K XPaHUMOMY MEPUOAY
ONpENENACTCS 3HAUCHMEM IMOJs, YKa3aHHOro B mapamerpe «KosoHka ¢ paron
3anucuy. JTO MoJie, KaK MPaBWIIO, CONEPXKUT JaTy CO3JaHUs, MOAU(DUKAIIMN WU
yIoaJeHHsl 3aluch, W HCMOJb3yeTCsl KAaK OCHOBHOM KpuUTepud (QUIbTpaLUu
ycTapesBiieil nHpopMaluy Ipy BBITOTHEHUH 33]1a4l OYHCTKH.

Cnenyer OTMETUTh, YTO PEKUM PabOTHl C OJUHOYHBIMU TAOIUIIAMH MOXKET
OBITh MPUMEHEH B TOM YHCIIE U K CEKIIMOHUPOBAHHBIM TAOIHIIAM, €CJIH 110 TEM HIIN
UHBIM TPUYMHAM HEOOXOIMMO HWTHOPHPOBaTh UX BHYTPEHHIOI CEKIIMOHHYIO
CTpyKTYpy. B 3TOM ciywyae oumcrtka OyneT NpOM3BOIUTHCS HE IO CEKLUAM, a
IIOCTPOYHO, HA OCHOBAaHWHU 3HAYEHHMs 1aThl B YKA3aHHOW KOJOHKE. TakoW moaxon
MOXET ObIThb TIOJ€3€H, HampuMmep, TMpd HEOOXOJUMOCTH  pPEa30BaTh
YHUBEpCAIbHBIA CIIEHAPUNA OYMCTKH, MNPUMEHHMBIA KO BCEM TaOnuilaM BHE
3aBHCHMOCTH OT UX (DU3HUECKOTO YCTPOICTBA.

Ha Pucynke 1 npuBeneHa o00OLIEHHAs cXxeMa B3aUMOJCHCTBHUS MEXAY
Ta0llMlIaMM B paMKax 3a/ladidl OYMCTKH, JEMOHCTPUPYIOLIAs, KaK OAUHOYHBIE U
CEKLIMOHUPOBaHHbIE TAOMUIBI MOTYT OBITh BKJIIOUEHBI B €AMHBbIN creHapuil. Ha
CXE€M€ BUJHO, YTO JaKe NMPHU HAIMYUU HEPAPXUUECKON CBA3U MEXAY TaOIHUIIAMU
(HampuMep, poAUTENbCKas Tabnuia — JodYepHss Tadnnia), Kakaas U3 HUX MOXKET
OBbITh HACTPOEHA KaK OJUHOYHAsSI, €CJIU COOTBETCTBYIOIIUMN MMapaMeTp YCTAHOBIIEH.
DTO TOBBIIAET TMOKOCTh KOH(PUIypalMd MU TO3BOJIIET HUCIOJb30BATh €IUHBIN
MEXaHU3M YNPABJICHUSA >KU3HEHHBIM I[MKIOM JaHHBIX B pPaMKax pa3sHOPOAHOU

CTPYKTYPbI XpaHECHHS.

T1 field1 = T2 field3 T2 field3 = T3 fields
T1 field2 = T2 field4 T2 fieldd = T3 fieldé

Poantensckan T (M) [« [ Llovep T nepeoro ypoess (T2) J‘ [ [Noyep T BToporo ypoess (T3)

puc
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Kpome Toro, mpu pabore ¢ OAMHOYHBIMH TaOIUIAMH COXPAHSIOTCS BCE
Opodyre  mapaMmeTpbl  KOH(PUIypalud, AaHAJOTMYHBIE  CEKIHMOHUPOBAHHBIM
CTPYKTypaMm: CTpaTerus W PEKUM OYUCTKH, GUIBTpalMs IO CYIIHOCTSM,
HanpaBJICHUE yHaJCHHs JaHHbIX (pOAWTENb — JOYEpHHE WM JAOYepHHUE —
POJIUTEIIb), UCIOIb30BaHUE Oy(PEPHBIX TAOIUIL U T. 1.

CBs3Ka CEKLIIMOHUPOBAHHBIX TAOIHUIL

CBsizka CEKIMOHUPOBAHHBIX TaONMI[ MPEACTABISIET COOOW OIWH U3
KJIFOUEBBIX CLIEHAPUEB KOH(QUTYpalUU OYUCTKUA. DTOT MOIXOJ MCIOJIb3YyeTCs IS
paboThl ¢ TalnUIaMH, pEaTu30BaHHBIMH C TPUMEHEHHEM MEXaHU3Ma
CEKLIMOHUPOBAHUS, MPU KOTOPOM JAHHbIE BHYTPU TaOIUIBI PacCHpeNesioTcs IO
CEKILIMSIM Ha OCHOBAHMH 33/IaHHOTO KPUTEPHSL.

Ecnu tabnuma cexkunoHUpOBaHA JEKJIApaTUBHO, TO OYKMCTKA MOXKET OBITh
BbIIIOJIHEHA  Oonee  3(PPexKTMBHO W  TOpenckKazyemMo, C  BO3MOXKHOCTBIO
ABTOMAaTU4YECKOTO BBIYMCIICHMSI TPAaHUIl CEKLIHH, 4YTO 3aJaéTcsi B IapameTpe
«ABTOMaTHYECKOE BBIYMCIIEHUE TpaHUIlbl cekum». [lpu Takom moaxone cucrema
rapaHTHUPyeT, UTO JOYepHHE TaOdAuIbl OyayT OYMINEHBl CHHXPOHHO C
POIUTENIBCKOW, CTPOTO MO CEKUHUSIM, U TOJBKO B MPEAENaxX TeX NAaHHBIX, KOTOPBIE
ObUIM TpPHU3HAHBI YCTAPEBIIMMH B KOHTEKCTE POIUTEIBCKOM CTPYKTYphI. ITO
NO3BOJISIET HE TOJIBKO IMOJIEPKUBATh KOHCUCTEHTHOCTD JAHHBIX B UE€PApXUU, HO U
MOBBIIIAET MPOU3BOAUTENILHOCTD ONEpPalluii OYUCTKU 3a CUET MAKETHOU 00pabOTKU
CEKLUHU.

Ha Pucynke 2 mnoka3zaH npuMep HEpapXUYECKOM CTPYKTYpbl CBSI3aHHBIX
CEeKIIMOHUPOBAaHHBIX TaOMUL, TA€ KaxXaas JOouepHss Tallula JIOTUYECKH H
¢usznyeckn CBsi3aHA C  POAMTENBCKOW TIO  OMNPEACNEHHOMY  IPHU3HAKY

CCKIMOHUPOBAHUA.
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PoauTensckan TabnMya (T1) ( [ovepHAn TabnMua nepeoro ypoRHa (T2) NovepHAan TAGNMLa BTOPOIO YpoaHA (T3)

ey
Caruma 2024.01
— T1.field1 = T2 field3 T2 field3 = T3 field5
T1.held2 = T2 fieldd ‘T? fieldd = T3 fNeldd Cm 2024 .01.03
Cerunn 2024.02

e

Cerumna 2024.03
Cermn 2024.03.22 Ce=umA 2024.03.31
—_—

Caspn 2024.01.01

Cesumn 2024.01.02

Cas13ka TaONHI] KaK CEKITUI

Casi3ka TabNuUIl KaK CEKIMM MPeCTaBIsIeT COO0M albTepHATUBHBIN MOIXOM K
peanu3aiui OYMCTKH JAHHBIX, B KOTOPOM Kaknas Tabnuia GU3HUecKu OCTa&Tcs
CaMOCTOSITENIbHOM, HO JIOTUYECKH paccMarpuBaeTcsl Kak YacTh €IMHOU
CEKIIMOHUPOBAHHOUN CTPYKTYPHI.

B omnnune ot kimaccuueckod KOH(GUTypaluu CEKIIMOHUPOBAHHBIX TaOMUII,
IJIe MCIONB3YeTCs] BCTPOSHHBIM MEXaHW3M CEKIIMOHUPOBAHMS B PaMKaxX OJIHOU
TaOmuIbl  (HarmpuMmep, JeKJIapaTUBHOE CEKIMOHUPOBAHWE), JAaHHBIMA TOAXO
MpEeIoyiaraeT, 4To Kaxjaas Talbiuiia MpeacTaBisieT cOoOOM OTHENbHYIO CEKIIMIO.
[Tpu >TOM 0OBEAMHEHUE TAOIUIl B €IUHYIO JIOTHUECKYIO CTPYKTYPY BBITIOTHSIETCS
Ha YpPOBHE TPHWJIOKEHHUS, YTO TMO3BOJSET YINPABISATh UMU KaK C €IMHOW TOUKH
3pEeHMS] — KaK e€CJIi ObI 3TO ObLIa OJfHA CEKITMOHUPOBaHHAs TabIuIIA.

Takoil momxon OCOOEHHO aKTyalleH B TeX CiyyasX, Korma Iio
OpraHU3alMOHHBIM, TEXHUYECKUM WM HCTOPUYECKUM TMPUYMHAM HEBO3MOMKHO
peanuzoBarh ¢puzudeckoe ceknmonuporanue B CYB/]. Hapumep, 310 MOXET OBITH
1oJie3HO Tipu paboTe ¢ HabopamMu OMHOTUITHBIX TaOIUI, Pa3EIEHHBIX 110 TIEPUOTY
(manpumep, log 2022, log 2023, log 2024), HO HEe OOBEIUHEHHBIX B EIUHYIO
CEKIIMOHUPOBAHHYTO TAOJHITY.

OuyncTKa B 3TOM pEXUME OCYIIECTBISETCA MO TEM K€ MpaBUiiaM, YTO U B
cly4yae KJIAaCCHYECKHX CEKIIMOHHPOBAHHBIX TaOmuil. CHucreMa TrapaHTHPYET, YTO
KaxKaas Tabiuia, BKIIOYEHHAS] B KOHQUTYpAIIMIO KaK 9acTh JIOTHYECKOU CEKITUH,
Oyner oOpaboTaHa COIIACHO YCTAHOBJIEHHBIM IMpaBUJaM M CPOKAM XpaHEHWS,

aHaJIOTUYHO TOMY, KaK CCJIn Obl OHa SBJIAIACh YAaCTHIO CCKHHOHHpOBaHHOﬁ

16



TaOMUIBI. DTO TO3BOJSET COXPAHUTH BBICOKYIO CTENEHb YIPABISIEMOCTH U
MPOU3BOAUTEILHOCTA Jake 0€3 MCIOJb30BaHUS BCTPOCHHBIX MEXaHHU3MOB
cekuonupoBanusa B CYB/I.

Ha Pucynke 3 mnpencraBieH HpuUMEp CBSI3KM TaONMIl KaK CEKIUH, Tre
HECKOJIBKO CaMOCTOSITENIbHBIX TaONHUI] OOBEIWHEHBI B JIOTHYECKYIO CTPYKTYDY,

OXBAaTbIBAIOIIYIO Pa3HbIC BPCMCHHBIC AWAIIa30HbI.

i N r N '
Halop POOMTENLCKMX TAGNHL Habop Ao4YepHHX TA0NKY NePEOTD HalGop QovepHIKE TAGNWL BTOPOTO
T17) ypoeus (T27) ypoeuA (T37)
- ey
T2_2024.01.01 T3_2024.01.01
T1_2024.01
T1* fiekd1 = T2* field3 I I T2* fiekd3 = T3" fields | ]
] T1* flakd2 = T2 fieldd T EAL T2* fleldd = T3* fields T3_2024.01.02
< <
T1_2024.02
T2_2024.01.15 T3_2024.01.03
—
T1_2024.03
T2_2024.0322 T3_2024.03.31
-
A » L. > >

puc 3

Hcnonb3oBanue OydepHbIx TaONHIl ¢ UAESHTU(DUKATOPAMU CYLTHOCTEH ISt
OYMCTKHU U apXUBUPOBAHMUS
BydepHbie Tabnauubl HCHONB3YIOTCS JUIsl OOECHEYEHHs] COIVIACOBAaHHOU
OYNCTKM M  apXMBUPOBAaHHSA  JAHHBIX, XPAHAMIMXCS B  CBA3AHHBIX
CEeKLIMOHUPOBAHHBIX TaOMUIAX, OCOOCHHO MpPU HAIWYUHU CIIOKHBIX HEPAPXUM.
OcHoBHas 3aia4a OypepHbIXx Tabnui — 3a(UKCHPOBaTh HA0OP UACHTHU(PUKATOPOB
CYUIHOCTEH, MOJUIekKAIIUX YAAJCHUIO WIM IEPeHOCY, Ha MOMEHT IOJITOTOBKH
CLIEHapusi OYUCTKH, TEM CaMbIM MCKJIIOYMB BO3MOYKHOCTb PACXOKICHUM MEXITY
CBSI3aHHBIMM TaONWIIAMM W3-32 W3MEHEHUWH, TNPOM3OMIEANINX B MPOIECCe
BBITNOJIHEHUS CLIEHAPUS.
Ncnonb3oBanue OyepHbIx TaOIMI] ONIPaBAaHO B CIydasx, KOrja:
® TpeOyeTcsl BBHIMONHITh OYUCTKY M apXUBUPOBAHWE CBA3aHHBIX TaOIHI] B
pa3HOE BpeMs;
® OUYMCTKAa OXBAThIBACT JMIIb YaCTh CEKLUH, YIOBJIECTBOPSIOMIUX YCIOBHSIM

XPaHCHUA,
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® HeoOXOMMMO O00€CTeunTh AaTOMApPHYIO0 TPUBS3KY MTaHHBIX €3 JOYEPHUX
TaOJIUII K CYITHOCTSIM, YK€ ONPeeIEHHBIM K YIaJICHUIO B POAUTEIHCKOM.

Ha »Tane moaroToBKM OYMCTKH MPOM3BOAUTCS BHIOOPKA HUACHTHU(HUKATOPOB
CYITHOCTEH W3 POAMTEIHCKOM TaONMMIIBI HA OCHOBAaHWUHU 3aJIaHHBIX KPUTEPUCB
(HampuMep, UCTEUEHHE CPOKa XpaHEHHUs). DTH 3HAUCHHUs (HarpuMep, napbl Mojei
OBJ ID, OBJ TYPE wu3 tabmuuet OBJECTS) 3aHocsATCS B CHELHAIbHYIO
Ooydepnyro Tabmuiy. Jlanee, BMECTO HEMOCPEACTBEHHOTO BBITIOJIHCHUS OICpaIlHi
OYUCTKH WJIW apXWBHPOBAHUS C MPUMEHCHUEM YCIOBHH K OCHOBHOH TaOMuIIE,
cueHapuii  obpamaercss k  Oydepnoit Tabmure, obOecnednBasi CTPOTYIO
JNETEPMUHUPOBAHHOCTH MHOXKECTBA 00padaThIBAEMBIX 3aITHUCEH.

[Ipn HanMWUUM MHOTOYPOBHEBOW HMEpapXWH TaOIUI] MOXKET MOTPeOOBaTHCS
CO37IaHUE HECKOJIbKHX Oy(epHBIX TaOmuIl. DTO OOYCIOBICHO HEOOXOIMMOCTHIO
bukcupoBaTh UICHTU(DUKATOPHI HA KaXKIOM YpOBHE 3aBUCUMOCTU. [Tpumep:

e Tabmuua OBJECTS conepsxur nonst OBJ_ID, OBJ _TYPE;

e Tabmuma OBJECT HISTORY  cceutaetcs Ha  OBJECTS  uepes
OBJ OBIJ ID, OBJ TYPE,;

e Tabmuma OBJECT HISTORY DATA cceutaercs mva OBJECT HISTORY
no OBJ HISTORY HISTORY ID.

B nannom ciydyae TpeOyeTcs UCTOIb30BaTh JiBe OypepHbIe TaOIUIIbL:

e s xpanenus nap OBJ _ID, OBJ TYPE, nonyuennsix u3 OBJECTS;

e ;s xpaHeHus 3HadueHnid HISTORY ID, cooTBeTcTByrOmMX CTpOKaM U3
OBJECT HISTORY, ynoBieTBOPSIONIUM YCIOBUIO TNPUHAMICKHOCTH K
o0BbeKTaM U3 nepBou OypepHoi TabIUIIbI.

Takum 00pa3zom, obecrmeunBaeTCsl KacKaJHOE PacIpOCTpaHEHHE MpHU3HAKa
MOJJICKAIIMX YTAJICHUIO CYITHOCTEH MO BCeW Hepapxuu, 0e3 HeoOXOIUMOCTH
BBITIOJIHATh MHOTOKPATHBIE BIIOKCHHBIC 3alpOChl B IPOIECCE BBIMOJTHCHUS
cueHapusi. bydepubie Tabmuibl 0COOEHHO TMOJE3HBI B CHEHAPUAX C OTIOKEHHOM
WIM TI03TamHoi 00paboOTKOM, B KOTOPHIX Ba)XXHAa COIVIACOBAHHOCTh MEXKIY
Ta0JIUIIaMH, a TAK)KE B CIIy4asiX, KOTJla OYMCTKA MPOU3BOAUTCS IO HECTAHIaPTHBIM

YCJIOBHAM WK C IPUMCHCHUCM CHCI_[I/I(I)I/I‘—IGCKI/IX CTpaTeFI/Iﬁ YAAJICHHAL.
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2. Paszpabotrka u peanuzanus pelieHus 1o OYUCTKE U apXUBUPOBAHUIO JTAHHBIX
2.1.Peanuzanus kKoHPUTYpallui OYUCTKA U UHTETPALIMS B PEAAKTOP CLICHApHUEB

Jnst  pacmupenus  (YHKIIMOHAIBHOCTH TEKYIIEH peaim3anuu  ObUId
JIOTIOJTHEHBI  KitoueBble omneparopel: «lloaroroBka 3amaum XKI», «Ouuctka» wu
«ApxuBupoBaHuE». B paMkax 3TUX onepaTopoB peajn30BaHa MOJIEPKKA PabOThI
C CCKIIMOHMPOBAHHBIMHU Tabnuiamu. OJHOBPEMEHHO C ATUM ObUIM JTOOABIICHBI
HOBBIE OIEpaToOphI-MapaMeTpbl, HE O00JIajaronme COOCTBEHHOW JIOTMKOM, HO
NpeHa3HAYEHHbIE U1 BU3yaJlbHOM HACTPOMKK MapaMeTpoOB IPYTHUX OIMEpPaTOpOB.
Takumu komrioneHTamu ctanu «Tabmuima DLM» u «JlouepHsis Tabiauia, KOTopbie
obecreunBalOT 3aJaHUE CTPYKTYphl TaOMuWIl, HACTPONKY CBs3eH MEXIY
POAUTEILCKUMH M JIOYEPHHUMM TaOJIUIlaMHU, a TAaKXKe OIpEJeSICHUE CYITHOCTEM,
MO/JICKAIIUX OYUCTKE. JTH PACIHIMPEHUS TIO3BOJIUIN MOCTPOUTH apPXUTEKTYPY,
NPUTOAHYIO It paOOThl C Pa3IMYHBIMU THUIAMU TaOJIUIl, BKJIIOYAsl OAMHOYHEIE,
CEKITMOHUPOBAHHBIE M TAOJIUIIBI KaK CEKITHH.

CrpykTypa oOmeparopoB peaju3oBaHa Ha OCHOBE OOBEKTHOM MoOHeNnd, B
KOTOpPOHM BCE€  KJIACCBHI-OMEpaTopbl  IpeAHa3HAYeHbl JJIsI  MHTETrpaluu ¢
MOJIB30BAaTEILCKMM ~ MHTEpdEercoM M  HacleayrTcs oT 0a30BOro Kiacca
OperatorBase. Jlanubiii 0a30BBIM Kilacc oOecredrMBaeT HEOOXOAUMBIM HaOOp
METO/IOB M MHTEP(EHCOB, MO3BOJISIONINX BKIOYATh ONEPATOPhl B OOIIYIO CUCTEMY
KOHGUTYpalluu W HUCIOJHeHUus clueHapueB. Ha puarpamme 1 mnpencrarieHa

CTPYKTYypa 3TOTO KJIacCa U €ro KIIOYEBBIX KOMIIOHEHTOB.
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@ OperatorBase

@ String getDefaultParameters()

@ 5tring toJsonString()

o OperatorModellnterface checkl()

@ OperatorModellnterface prepare()

o List<PatternOperatorLink> getLinks(Long id)

@ List<OperatorChannel> getChannels()

@ List<Long> getUsedOperatorlds()

o void setUsedOperatorids(List<Long= list)

@ List<Long> getUsedScenarioslds()

2 void setUsedScenarioslds(List<Long= list)

o List<Long> getUsedServerlds()

@ void setUsedServerlds(List<Long= list)

@ void changeLinks{Long fromld, Long told)

@ OperatorModellnterface validate(OperatorPropertyHolder properties)
@ void modifyProperties(OperatorPropertyHolder properties)

CTpyKTypa Kitacca OperatorBase

Hacrtpoiika koHpuUrypaimu o4ucTKM HauyMHaeTcs ¢ oneparopa «lloaroroska
3amaun XKII». B 00mux cBoiicTBaX TaHHOTO OlepaTopa yKa3bIBaeTCs MOJKIIOYCHHUE
K 1eneBoi 0aze naHHbIX. Ha Bkianke mapaMeTpoB MOATOTOBKU 3aJa4M 33Jal0TCS
JIBA OCHOBHBIX 3JIEMEHTa KOH(HTypamuu: HANMEHOBAHHUE 3a/1a9¥l OYMCTKUA U UMSI
CXeMbI 0a3bl JIaHHBIX, B paMKaxX KOTOPOH OyJeT MPOU3BOAUTHCS ouuCTKa. [Ipu aToM
HEMOCPEICTBEHHO MH(pOpMalns 0 TabauUax, yYacTBYIOIIMX B MHpouecce, 0oJblie
HE YKa3bIBae€TCS B ATOM ormeparope. Bmecto 3Toro cBeieHuss o TaOnuiax, Mx
CTPYKType, MEpHOJaX XPAHCHUS W HUEPAPXUUYECKUX CBS3SIX OIUCHIBAIOTCA B
CHeIHalIn3upOBaHHbIX onepaTopax « Tabmua DLM» u «/louepssist Tabnuiay.

Oneparop  «IlogroroBka 3amaum  JKII»  peanuzoBan B  Kiacce
OperatorDImPrepareLCTask, xotopsiii Haciemyercs oT 0a3oBoro kiacca
OperatorBase. OcHOBHO#l MeToOH, TiepeorpeneaseMblii B JaHHOM Kjacce, —
modifyProperties. DTor MeTon oTBeyaeT 3a (OpPMHUpOBAHHWE M MOIUPHUKAIMIIO
Habopa mnapameTpoB, IOCTYNMHBIX IOJb30BATENI0 MPU HACTPOMKE oleparopa B
rpadguueckom wuHTepdeiice. B wyacTtHOCTH, MMenHO uyepe3 modifyProperties
JTOOABIISIIOTCS TaKue MapaMmeTphl, Kak BBIOOP cepBepa 0a3bl NaHHBIX U YKa3aHHUE
UMEHHU CXEMBI, B TIpe/esiax KOTOpPOou OymayT OmpenensiThCs OOBEKTHI IS OYHCTKH.

CrpykTypa Kjacca uMeeT BU/, MOKa3aHHbIM Ha quarpamme 1.
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@ OperatorDimPrepareLCTask

o String sourceServerld
o String configame
o String dbSchemaMName

@ OperatorModellnterface prepare()
@ void modifyProperties{OperatorPropertyHolder properties)

@ OperatorBase

Crpyxkrypa OperatorDImPrepareLCTask

Omneparop «Tabmuia DLM», npeacrapistonuii co00i OCHOBHON MEXaHU3M
3aJlaHUs [TapaMeTPOB OYMCTKM KOHKPETHOW TaONIULIbl. JJaHHBIN orepaTop BKIIOYAET
B cels psAn 00s3aTeNIbHBIX MMapaMeTpPOB, 0€3 KOTOPBHIX HEBO3MOXKHO BBITIOJHEHHE
KOPPEKTHOM mpoueaypbl ouucTKU. KiroueBoil 0COOEHHOCTBIO TO, YTO IpaBuUIa,
3a/laHHBIE I POAMUTENIbCKOM TaOIUIbl, aBTOMAaTUYECKH MPUMEHSIOTCS KO BCEM
CBS3aHHBIM J04YepHUM Tabnuuam. [Ipu 3TOM W3 nouepHUX TAONHI] YIAJISIOTCS
TOJIKO TE€ 3aluCH, KOTOPhIE COOTBETCTBYIOT OYHMIIAEMBIM CYIIHOCTSIM B
POIUTENBCKOW TAOMUIIE COMTACHO YCTAaHOBICHHBIM CBsi3siM. K OCHOBHBIM

napameTpam, HacTpauBaeMbIM B onieparope «Tabnuia DLM», oTHOCsATCS:

e Mg ouniaeMoil TaOIHUIIbI;

e [lepuosa xpaHeHUsT — WHTEPBaAJ BPEMECHH, B TCUCHUE KOTOPOTO JTaHHBIC
CUMTAIOTCS aKTyaJIbHBIMU W TIOJJICKAIMMHA XpaHeHu 0. [locie ncreueHus
JAHHOTO TIepro/ia MHMOPMAIIUS PU3HAETCS yCTapEBIIIECH;

e (rparerus OYUCTKH — OIpPEACIIIET MOBEACHUE CUCTEMbI B OTHOILIEHUHU
yCTapeBIIMX JaHHBIX. BO3MOXKHBI JBa TIOX0/A:

O ouucTka (yraieHue 6e3 COXpaHEeHHUs);
O apXWBHPOBAHUE U OYUCTKA (TIPEIyCMaTPUBACT COXPAHCHUE
yIasIEeMBIX JaHHBIX B @pPXUBHOU CTPYKTYPE);

® PeXuM OYMCTKU — XapaKTepUus3yeT METOJ yIalleHUs JaHHBIX:

O yHaJCHHC CEIMCHTA,
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O yhaJeHue Mepeco3TaHueM TaOIHIlbI;
O yHaJeHue MOCTPOYHO

o CrpykTypa TabIuIlbl — OMUCHIBACT GU3HUECKYIO peaTU3aITUI0 TaOIUIIBI B

CYB/, a Takxe napaMeTpbl OYUCTKHU:
O CeKIIHUH
O TabnuIa Kak CeKIus
O mpocrtas Tabauia

® ABTOMAaTHYECKOE BBIUYMCICHUE TPAHUIIBI CEKIIUU — IMPEACTABISIET COO0M
MEXaHU3M OIpeJIeICHUs MOPOTOB XPAaHEHUS B CEKIIMOHUPOBAHHOM TabIuIIe.
B 3aBucuMocTr OT KOH(UTYpaliK, TPAHUIIBI MOTYT PaCCUUTHIBATHCS
ABTOMAaTUYECKU JTUOO OBITH 3a/1aHbI C UCIIOJIB30BAHUEM TOJIH30BATEIIbCKON
byHKINY;

e HamnpapneHne O4YUCTKH — ONpeIeNsAeT MOPSAI0K yaJCHUS IaHHbIX B
uepapxuu TaoIuIL;

O OT POJUTENHCKON K IOUEPHUM TaOIUIIAM;
O OT IOYEPHUX K POAUTEIBCKHUM;

e licnonb3oBanue OydepHbIX TaOIHIl — OMIIMOHATBHBIN MTapaMeTp,
AKTUBUPYEMBIN MPU OYMCTKE B HAMPABICHUH OT JOUEPHUX K POIUTEIIbCKUM
tabnuam. [1o3BosisseT MUHUMU3UPOBATH OJTOKUPOBKHU U TTOBBICUTH
HAJEXKHOCTh OTepaIuil yianeHus;

e (Cnucok cynHocTe — Habop 3anucel ¢ yKkazaHUueM:

O Ha3BaHWs CYIIHOCTH (UIeHTH(UKATOPA),
O mepuoAa XpaHeHUs (OTIIMYHOTO OT OOIIEro neproaa TadIuIlbl, TPU
HEOOXOIMMOCTH),
O (uubTpalui 1O JOMOJHUTENIBHBIM KpUTEpUSM (Hampumep, IO
CTaTyCy WJIU TUITYy JaHHBIX)
Crpykrypa Kiacca, peanusytomero omneparop «Tabmuma DLMy,
npeacrasieHa B kiacce OperatorTableConfig, nzo0paxx€énHom Ha nuarpamme 1.
JlaHHBI KJIacC HE COAEPKHUT TepeornpeneieHuii MeTonoB 0a30BOro Kiacca

OperatorBase, BMecTo peanu3alii COOCTBEHHON JIOTMKK OINEparop CIyXKUT
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napamMeTpUuecKuM KOHTEHHEpOM, oOecrieunBas BH3YalbHYI0 U IMPOTPAMMHYIO
KOH(UTypamio B cocTaBe OOMIETO CIGHapusi OYHMCTKH. BHyTpum Kiacca
onpeneneHo mnoine dlmTaskLink, mpencraBistoniee coOOW CCBUIKY Ha JIpyroi
oneparop — OperatorDImPrepareLCTask. Dta cchuika wucnonb3yercs s
YCTaHOBJICHHS CBSI3M C OCHOBHOM 3aj[adeil OUMCTKU, 00ECeunBas Kak JOTHIECKYIO
CBS3aHHOCTh KOH(UTYpaIuu, Tak U €€ BU3yaIbHOE OTOOpakeHue B MHTepdeiice
npoeKkTHpoBaHus. Takoe perieHrne mo3BoisieT (OPMUPOBATH CTPYKTYPHUPOBAHHYIO
HUEPApPXUI0 OIEpaTopoB, TIJe KaXAbIH KOMIIOHEHT KOH(GUTYpalud CBSA3aH C

COOTBCTCTBYIOIIUM 3TAIIOM BBIIIOJIHCHUA CLICHAPHU:I.

© OperatorTableConfig

o final static String OPERATOR_CODE
o final static String CUSTOM_PERIOD_CODE
o Operator dimTaskLink

o String tableName
o String storagePeriod
o String storagePeriodUnit

o DimStrategyEnum dimStrategy

o CleanerModeEnum cleanerMode
o OrganizeLevelEnum organizeLevel
© boolean autodetectSegmentDate
o String segmentDateFunctionBody

o String segmentDateMask
o String segmentPeriodQuantity
o String segmentPeriodUnit
o String rowDateExpression

o CleanDirection cleanDirection

© boolean useBufferTables

o BufferTableType bufferTableType
o String bufferTableColumns

o String cleanSchedule

o String optimisticCleanRetries

o String storageParameters

o String partsLimit

o List<EntityProperties> entityList

[ e

@ OperatorBase

@ DimStrategyEnum

@ CleanDirection

OrganizeLevelEnum

CLEAN

ARCHIVE

PARENT_TO_CHILD,

CHILD_TO_PARENT

SIMPLE_TABLE
TABLE_AS_PARTITION
PARTITION

BufferTa bIEType.

CleanerMDdeEnum

PARENT_ONLY,
ALL

CLEAN
DELETE
DROP

Crpykrypa knacca OperatorTableConfig
Ocoboe BHHMMaHHME CJCIyeT YIASIUTh oreparopy «JlouepHss Tabmuiay,
KOTOPBIN WCIONIb3YETCS MPU HATUYUH UEPAPXUUECCKON CBSI3H MEXKIY TaOIUIlaMU B
0a3e JaHHBIX.

JaHHOT'O KJ1aCccCce

Crpykrypa

OperatorChildTableConfig u 1o cBoell apxXUTEKType cXoXa C KIaccoM

orcparopa pc€ajin30BaHa B

OperatorTableConfig, oqHako uMeeT psiJi IPUHIMITHAIBHBIX OTJINYUH, CBI3AHHBIX C

0COOEHHOCTSIMU KOH(PUTYpaALUU JOYEPHUX TAOIHUIL:
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e mnapameTp «Kirtoun oObeIMHEeHNS TaOMHID 00s3aTeNIeH AJIs 3aMOTHEHUS U
OTIPENICIIICT CBA3h MEXKIY JIOUEPHEH M POAMTEIHCKOM TabIUIIeH, KakK
IIPABUJIO, YE€PE3 BHEIIIHUN KITIOY;

e orcyTrcTByeT napamerp «llepuon xpaHneHus», Tak Kak 3TOT MEPUO 331a€TCA
B POJUTEIIBCKON TAOIHUIIE;

® OTCYTCTBYET CIMCOK CYIIIHOCTEH, MOCKOJIbKY CYIIHOCTH OIPEACISIOTCS

UCKITIOYMTENIBHO HA YPOBHE POAUTENIBCKON CTPYKTYPBHI.

(€) OperatorChildTableConfig

o String OPERATOR_CODE

o Operator dimTableLink

o 5String tableMame

o DimStrategyEnum dimStrategy

o CleanerModeEnum cleanerMode
o OrganizelLevelEnum organizelevel
o boolean autodetectSegmentDate

o String segmentDateFunctionBody

o String segmentDateMask
o String segmentPeriodQuantity
o 5tring segmentPeriodUnit
o String rowDateExpression

o 5tring optimisticCleanRetries
o 3tring storageParameters

o String joinKeys

o 5tring bufferTableColumns

© OperatorBase

Crpykrypa kiacca OperatorChildTableConfig
Omneparopbl «O4nCTKa» U «APXUBHPOBAHUE», PEATU30BAHHBIE B KJACCAX
OperatorDImDataCleaning u  OperatorDImDataArchiving cooTBeTCTBEHHO,
OCTaJIMCh NMPAKTUYECKU Oe3 M3MEHEHUU B yacTu uHTepdeiicHoro nosenenus. OHu
IPOIOJKAIOT BBIMIOMHATH CBOM (DYHKIIMU B pamMKax CLEHApHs KU3HEHHOTO ITHKJIA

JAHHBIX, COXpaHsis MPEXKHUNW HAOOp MapaMeTpoB M B3aMMOJEHCTBUE C JIPYTUMU
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omeparopaMu. B dactHocTH, 00a Kiacca BKIIIOYAIOT MapaMeTphbl MOAKIIOYCHUS K
0a3e MaHHBIX W yKa3aHWE WMCHH KOH(PUTYpAIMUd OYHCTKH, YTO HEOOXOAMMO IS
KOPPEKTHON MHHMIuanm3anuu creHapus, a OperatorDImDataArchiving coxpansier
BBIXOAHOW KaHaJl, MpeIHA3HAYCHHBIM U1 Tepeaayd JaHHBIX, MMOICKAIIIX
apXWBaIHH. Jlnarpamma KJIACCOB, MIPEICTaBICHHBIX B BUJIE
OperatorDImDataCleaning u  OperatorDImDataArchiving, mnpuBenena Ha

nuarpamme 1.

@ OperatorDimDataArchiving @ OperatorDimDataCleaning

o Long sourceServerld

o String sourceServerVariable

o String configurationName

o OperatorChannel outputChannel

o Long sourceServerld
o String sourceServerVariable
o String configurationName

© OperatorBase

Jnarpamma kiaccoB OperatorDImDataCleaning u
OperatorDImDataCleaning

Takum oOpa3oM, TpH KOPPEKTHOM KOHQPHUIypallMu BBIIICONMUCAHHBIX
orepaTtopoB (QopMHUpYETCsS CBSI3HAs CHUCTEMa, TIJ€ Kaxjas 3ajJadya O4YHCTKH
MOJTHOCTBIO OTpesieNieHa: OT CTPYKTYphl NaHHBIX O METOAOB WX YOAJCHUA |
pacnucaHus BBITIONIHEHUS. Bcsi COBOKYMHOCTh TapaMeTpoB TIEpenaeTcs B
MEXaHU3M HCIIOJIHEHUS, TJe peaNu3yeTcsl JIOTMKA CO3JaHMs 3a7ad, OYUCTKH |
aApXUBHUPOBAHUA.

2.2.Peanuzaius JOTUKH MMOATOTOBKH 33/1a4, OYUCTKU U ApXUBUPOBAHUS

CtpykTypa akTOpOB, pEaTU3YIONIMX HCIOIHAEMYIO €IWHUILy JIOTHKU B
CHUCTEeME, MOCTPOEHA Ha HacjienoBaHHM OT Oa3oBoro kiacca ActorOperatorBase.
DTOT KJacc OOECMeYrBaeT MOAKIIOUEHHUE K JKU3HEHHOMY IMKJIYy oreparopa H
NpenoCTaBIsieT HaOOp METOMOB, BBI3BIBAEMBIX Ha pA3IUYHBIX JTalax ero
BBINOJNIHEHUA. B yacTHOCTH, MeTo onStart ncnonb3yeTcst IpU 3aIycKe oreparopa,

a merog onCommit — mpu 3aBEpIICHUH TpaH3akuuu 0a3bl JaHHBIX. Kpome Toro,
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KQOKIbIA aKTOp COAEPKUT CChUIKY Ha COOTBETCTBYIOIIHMM €My OINEparop, YTO
MO3BOJISIET CUHXPOHU3UPOBATh COCTOSHHE II0JIb30BATEILCKOTO HHTEp(deiica ¢
BBITIOJTHSIEMON JIOTMKOW W O0OECIEYMBAET IEJIOCTHOCTHh B3aUMOJCUCTBUS MEXKIY
BU3yaJIbHOM KOH(UTrypalmel M HCMOJHSAEMBbIM mporeccoM. Ha muarpamme 1

Ipe/ICTaBlIEHa CTPYKTypa 3TOro Kjacca.

@ OperatorActorBase

@ DipLogger getLogger{)

@ Actorld initialize(PatternOperatorModel po, DipScenariocContext contextinterface, OperatorModelinterface modelinterface)
e void afterinitialize()

@ void onStart()

@ void onDisabled()

@ void beforeExecute()

@ void onExecute()

o void onFinished()

@ yoid afterExecute()

@ void onDataBundle{ActorChannel channel, DataBundle bundle)
e void onSaveMetrics()

@ void onObservation(FeedbackMessage message)

@ void onSubscription{BundleFateMessage message)

o void onReturn(DataBundle bundle)

@ void onTransaction{FeedbackMessage message)

o void onCommit{FeedbackMessage message)

@ yoid onRollback(FeedbackMessage message)

@ void onChannelClosediActorChannel channel)

@ void onEnd()

@ void terminate()

cTpykTypa kiacca OperatorActorBase

Knacc ActorDImPrepareLCTask peanuzyer akrop omeparopa «IloaroroBka
3agaun JKI». Knacc Hacnemyercss ot kiacca OperatorActorBase. OcHoBHOE
Ha3HAYeHWE KJjacca — OpraHu3alMs BBIIOJHEHHUS ATAloOB IOATOTOBKH
KOH(QUTYypaIuu JJIsl MOCISAYIOMmed OYUCTKA W/WIM apXUBUPOBAHUSA JAHHBIX B
Tabnuuax Ha OCHOBE napameTpoB, 3aJIaHHbIX OnepaTopoM
OperatorDImPrepareLCTask.  Axtop  obecneunBaeT MONHYIO  00pabOTKY
KU3HEHHOTO IMKJIa MOJATOTOBKHM 33Jaud: OT MHUIMAJIW3AlMM W BAIUIALUHU 0
CO3/IaHMS 33JJaHUSl U PETUCTPALIUU METPHK.

IIpu 3anycke B Merome onStart() OCYIIECTBISECTCS WHHUIMATU3ALMS
KIIFOYEBBIX KOMIIOHEHTOB, BKJIIOYAs MOJYyYEHHE HCXOJHOTO CEpBEpAa M MPOBEPKY
paB A0CTyNa, U 3arpy3Ky COOTBETCTBYIOLIErO NPEICTABICHUS 3a/1a4H.

Crnenyromieil 4YacTbi0 MOATOTOBKH SIBISIETCS BaMJalusg KOH(PUTYpaIUu:

IMPOBECPACTCA HAJIUMYUC HMCHH, CXCMbl W XOTid OBI OI[HOﬁ Ta6JII/IHI>I, a TaKXe
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KOPPEKTHOCTh OMNMHUCAHUA KaxJaoW TaOnuipl B cCHucke. HeBbIMOIHEHHE ATUX
YCJIOBHI TTPUBOJUT K OCTAHOBKE BBHITIOJHEHUS ¢ HH(DOPMATUBHBIM COOOIIIEHHUEM 00
OIIHOKe.

[Tocne mHUIManM3anuu U Baiuaanuu, B Merose onExecute() mpousBoautcs
MOJKITIOYCHUE K O0a3ze naHHBIX. [lomkiroueHWEe MOBTOPSETCS O YCIENTHOTO
BBITIOJTHEHUS, YTO TO3BOJsAECT U30ekarh OMIMOOK TpU BPEMEHHBIX COOSIX
coenunenus. Jlanee cozmaércs  oObekT-kommo3zutop —CompositorDImTask,
OTBeHarolMid 3a cOOpKy M mnoArotoBky 3amaun DLM. I'enepupyercss oObekT
DIimTaskModel, comepxkamuii onmucanue Bcex Moa3anad. Ecnm 3amaga ¢ Takum
UMEHEM V)K€ aKTHUBHA, BBINIOJIHCHUE TIPEKpallaeTcs, 4YToObl HE CO37aBaTh
OyOonmupyronmmx 3amad. B mpoTUBHOM ciy4yae 3ajada COXpaHsieTcs depe3
TasksService, a cTapble moMeUarOTCS KaK HEAKTyalbHbIE.

Meton onSaveMetrics() 3aHMMAEeTCs pPErucTpaldeld METPUK IO KaKIOu
noj3a/1a4e, o3BOJISIs B JAJIbHEHUIIIEM OTCIICKUBAThH BBHIIIOJIHEHHUE 33]1a4 10 OYUCTKE
U apXUBUPOBAHHWIO. METKHM METPUK BKIIIOYAIOT HIACHTH(PHUKATOP cepBepa, UM
KOH(UTYpaIuu, CXeMy U UMsI TaOTHIIBL.

Meronpr afterExecute() um onEnd() npenHaszHadeHbl 71 3aBEpPIICHUS
BBITIOJTHEHUS: B YAaCTHOCTH, TPOU3BOIUTCS OE30MMAaCHOE 3aKPBITUE COCTUHEHUS C

0a3011 JaHHBIX.

@ ActorDImPrepareLCTask

O OperatorDimPrepareLCTask m_operator
O ServerModel sourceServer

o BaseConnector sourceConnector

o CompositorLCTask compositorLCTask
O TasksService taskService

O MetricsService metricService

o DLMConfigurationModel IcConfig

o DLMTaskModel compositorLCTask

@ void onStart()
@ void onExecute()
@ void onSaveMetrics()

@ void afterExecute()

© void onEnd()

m void addChildrenRecursively()
= void validateConfig()

m void validateTable()

= void validateChildTable()

= void validateTableEntry()

‘@BaseCunneclﬂr |©Opera1ﬂrA(:mrBase |©SErverMndE\ ‘@CDmpus\tﬂrLCTask |©TasksService ‘@MEHiCSSEWIGE |©DImCanlguretmnMDdel ‘@D\mTasande\
[ | I | [ ! [ ! I | [ ! I ! [ !
t 1 L 1 k ] s ] k 1 s ] k ] t ]

Puc. Ilnarpamma knacca ActorDImPrepareLCTask
Kmacc ActorDImDataArchiving peamusyer aktop o0pabOTKu 3amad

apxuBaluy JaHHbIX. OCHOBHOM 3aJa4e€il JAHHOIO KJIacca SBISICTCS IMO3TAHOE
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BBIIIOJIHEHUE ApPXMBHBIX MOJ3a/Jay, Ka)KJas U3 KOTOPBIX CBsI3aHA C KOHKPETHOM
TaOnMuIEeH, CeKIMe WIM MoJCeKIMel 0a3bl JaHHBIX. APXUBAIMS OCYIIECTBIISICTCS
nyTEM BBIOOPKHU AaHHBIX MO SQL-3ampocy W OTIpaBKH UX B BBIXOAHOW KaHaJ B
BU/JIE CTPYKTYPUPOBAHHBIX MMAKETOB JAHHBIX.

Kitacc nHacnenyercs or OperatorActorBase. OCHOBHOM JIOTMKOM yIIPAaBIEHUS
obmamaer Mmeronm onExecute, B KOTOpPOM TOCIEIOBATEIbHO 00pa0aThIBAIOTCS
noazanaun. Jis kaxaon noazagaun popmupyercs SQL-3ampoc B 3aBUCUMOCTH OT
YPOBHSI BJIOKEHHOCTU (TaOnuIla, CEKIUs, MOICEKIHNs), MOCIE YeTr0 BBINOIHIECTCS
€ro HUCHoJHEHHE. UTeHHE MOIYyYEHHBIX AAHHBIX MPOU3BOAUTCS MOCTPOYHO, C UX
IIOCJIEAYIOIIEH YIIAKOBKOM U OTIIPABKOW B BBIXOJHOM KaHAaJl.

Buytpu kiacca peanu3zoBaHa cHCTeMa Y4y€Ta CTAaTUCTHUK M METPHK,
COXpaHEHH METPHUK MpoucxoauT B Merone onSaveMetrics(). Takke B kiacce
MOJIJICPKUBAETCS JIOTUPOBAHUE COOBITUM BBIMIOJHEHUS C Pa3IMYHBIM YPOBHEM
neranuszanuu, Bkirodas SQL-3ampockl, pa3Mep NPOYUTAHHBIX MAKETOB H
COO0OIIeHNU 00 OIINOKAX.

JlomomHUTENEHO peanm3oBaHa 00paboTKa OOpaTHOW CBS3U Yepe3 METOIbI
onCommit u onRollback, mo3Bonsronue pearupoBarb Ha IOITBEPXKICHHUE WIH
OTKa3 npuéma MaKeTOB C JIAHHBIMHM, YTO OOECIEUMBACT TAPAHTHUIO JOCTABKU U
IIEJIOCTHOCTh apXuBalMu. B ciydae oOmuMOOK COOTBETCTBYIOIIAs TO3aaa4a
NIEPEBOIUTCSL B COCTOSIHUE «HEYCIICIIHO 3aBEpIIeHa», U METPUKU OOHOBJISIOTCS C
y4€TOM COOsl.

Peanuzanus kiacca mnpenycMaTpuBaeT MEXaHM3M IIpEPbIBaHUS 3a4ad B
Cllydyae OCTAHOBKH BBIMIOJHEHHS, a TaKXe KOPPEKTHOE 3aKPBITHE OTKPBITHIX
pPECYpCcOB: COEAMHEHUW, KypCOPOB M TMOATOTOBICHHBIX BBIPAKEHUI. ITO
rapaHTUPyeT OTCYTCTBHE YTEUEK PECYpCOB MpHU 3aBEPIICHUH PabOThI, BKIIIOYAS
aBapUHbBIC CLICHAPHH.

Jlnarpamma kiacca rnpuBejieHa B auarpamme 1.
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(©) ActorDimDataCleaning

0 OperatorDimDataArchiving m_operator
O ServerModel sourceServer

o BaseConnector sourceConnector

O DimTaskModel cleantask

O DimSubtaskModel currentSubtask

O TasksService taskService

O MetricsService metricService

O Long secondsToVVait

O MetricTags currentSubtaskMetricTags
O 5String taskMsg

O long subtasksArchived
O long subtasksFailed - @DpEratnrAEturBase
O long timeExecuting

@ void onStart()

@ void onExecute()

@ void beforeExecutea()

@ void afterExecute()

@ void onSaveMetrics()

@ void onEnd()

@ void onCommit(}

@ void onRollback()

m void getDataSelectSql()

m void executeSql(String sql)

® void readAndSendDataPacks()
| void markSubtaskCompleted()
® void closeConnectorQuietly(BaseConnector connector)

muarpamma ActorDImDataArchiving

Kmacc ActorDlmDataCleaning peanu3yer akTtop, OTBEUalOIIUi 3a
BBITIOJIHEHUE 3a7a4y ouucTKU. OH Haciexyercs oT kinacca OperatorActorBase u Bo
MHOTOM noxox Ha ActorDImDataArchiving, Ho 3TOT akTOp 0OpabarbiBaeT 3a7a4u,
CBS3aHHBIC C YIaJ€HUEM YCTapeBIIMX WX 0ojiee HEaKTyaldbHBIX IaHHBIX W3
Tabnuiy 0a3pl JaHHBIX, B TOM YHCII€ CEKIMOHHPOBAaHHBIX. B peanuzaunuu
MPETyCMOTPEHBI BCE OTalbl JKU3HCHHOTO IHMKJIA 3aJa9dl  OYHUCTKH: OT
MHULHAIA3AAH 10 (UHATH3ANA U cOOpa METPHK.

B Merone onStart mpoucxXoauT HavanmbHAs WHUIIUATH3AIMS: TPOBEPSIOTCS
npaBa JOCTyNa K CEpBEpY, 3arpyKaroTcs MapamMeTpbl KOHPUTYpalUW 3aJadd |
3aaeTcsl COOOIEHHE O Hadvajie BBIMOJHEHUS. Takke MPOUCXOAUT BaIUAAIIMs

KOPPCKTHOCTH IMapaMCTPOB, B HACTHOCTH, 3aJICPKKHU IICPCA 3aIllyCKOM OYHUCTKH.
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Meron onExecute coaepKUT OCHOBHYKO JIOTMKY BBINOJHEHUs 3a1a4d
Oo4NCTKH. B camoM Hawane mpoBepsieTcs, TpeOyeTcs JIu 3aiepKKa rmepes OYUCTKOMH,
HampuMep, B CiIydae, €Cli JI0 3TOTO MPOUCXOIUIIO apXUBUPOBAHWE TAHHBIX WIIH
OHA yKa3zaHa 3KCIUIMIMTHO. Eciu 3azep:kka He0OXoiuMa, BHITIOJTHEHUE BPEMEHHO
nprocTtaHaBimuBaeTcs. [locime 3TOro HauMHAETCS BBIMOTHEHHUE 3a7add OYUCTKH:
cTaryc 3a/1a4u OOHOBIISIETCH, UHUIUATTU3UPYETCS UCTIOJTHUTEITh
ExecutorDImCleaning, u npousBoauTcs nocienoBatesibHas o0paboTka moja3aaay.

Kaxnas mom3zamaua mpenctaBisieT coOOW OYHCTKY JHOO BCe TaOMUIIBL,
a00 e€ CeKIMU WIM TMOJICEKIUH, B 3aBUCUMOCTH OT YPOBHS BIOKEHHOCTH. J[Jis
KOKIOW TO[3aa4i JIOTHPYIOTCS €€ TapaMeTpbl, (DUKCUPYIOTCS HavYaIbHBIC
METPUKU (HAmpuUMep, MpeArnosaraeMoe KOJWYECTBO CTPOK Iepes] OYHCTKON), H
3aIyCKaeTCsl METOJ OUUCTKHU.

O6pabotka mon3agaud peanu3oBaHa B MeToje executeSubtask. 3nech
BBITIONTHSIETCS TOIIAroBasi JIOTMKA: YCTAaHOBKA cTaryca TOM3aJa4yH, 3amycK
MOJITOTOBKH, BBIMOJTHCHUE OYKMCTKH B TpaH3aKIUH, (UKCANMS YCIIEIIHOTO
pe3yabTara Wiu OTKaT mpu ommoOke. B ciyuyae ycrexa OOHOBISIOTCS METPHUKHU U
CTaTyCc TNOJ3a/Ja4d, B CIly4ae OIIMOKM — TIPOMCXOAUT JIOTMpOBaHUE cOOs,
OOHOBJIEHME METPUK U YCTAHOBKA CTaTyca HEy/lauH.

OTtnenbHO peann3oBaHa MPOBEPKA HA HEOOXOJUMOCThH MOBTOPHOM MOIBITKU
OYHUCTKH, €CIIM OIPE/CICHHBIC YCIIOBUS HE OBUIM BBITIOJHEHBI C IEPBOTO pasa.
[Tocne BBIMONHEHUS TOCIEAHENW MOA3aJavdl MPOUCXOAUT (PUHAIBEHOE OOHOBICHHE
craryca 3amgauu. Ecnam Bce mopzamaun ObUTM BBITIOJIHEHBI YCIICIIHO, 3ajada
CUMTAETCS 3aBEPLICHHOM.

Meronbl beforeExecute m afterExecute BBINOTHSIOT JIOTTHPOBAHHE IS
OTJIaJIKH M TOATOTOBKM K BBIMOJHEHUIO0. Metoq onSaveMetrics coxpaHsieT
3HAYCHUS METPHUK, CBS3aHHBIX C YCIEIIHBIMA M HEYCICITHBIMHU IO/3aJa9aMu, a
TaK)Ke€ KOJIMYECTBOM OYHMIICHHBIX CTpoK. B merome onEnd mnpowusBogutcs

KOPPEKTHOE 3aBepIlieHHE padOThl U 3aKPHITHE COSAUHEHUSI ¢ 03011 TaHHBIX.
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(©) ActorDimDataCleaning

0 OperatorDimDataCleaning m_operator
o ServerModel sourceServer

o BaseConnector sourceConnector

0 ExecutorLcCleaning executorLecClean
0 DimTaskModel cleantask

O DimSubtaskModel currentSubtask

O long subtasksSuccessful

O long subtasksFailed

O long subtasksNumCleanedRows

O long commandsRead

O long timeExecuting

O TasksService taskService

O MetricsService metricService

O Long secondsToWait

O MetricTags currentSubtaskMetricTags
o String taskMsg

@ OperatorActorBase

@ void onStart()

@ void onExecute()

@ void beforeExecute()
o void afterExecute()

@ void onSaveMetrics()
@ void onEnd()

m void connectToDb()

m void executeSubtask(int currentSubtaskMumber)

® void onCleanSuccess()
m void onCleanFail(Exception e)

® void closeConnectorQuietly(BaseConnector connector)

muarpamma ActorDImDataCleaning

2.3. Peanuzanug JJOTUKHU CO3JIaHUS 3a74a4 U OYMCTKU JaHHBIX

OYMCTKHU H/UJIN dpXUBAIllUH.
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Knacc CompositorDImTask peannsyer OCHOBHYIO JIOTHKY, CBSI3aHHYIO C
CO3aHKMEM 3a7a4 1O OYUCTKE M apXMBUPOBAHMIO JAHHBIX B CEKIIMOHHUPOBAHHBIX
tabmuiax. OH WrpaeT KIIUYEBYIO POJb B PEIICHHWH, MOCKOJIBKY HWMEHHO 37€Ch
IIPOUCXOAUT WHTEPIIpEeTays KOHPUTypaluu, MepelaHHol 13 MOJIb30BaTeIHCKOTO

uHTEpPeiica 1 GopMUPOBAHKE 3aJaHUM, KOTOpPBIE Aajiee MEepeAaroTcs B OmepaTop

OcHoBHOI1 MeTon Kilacca — runPrepare. C ero moMouipr0 Ha OCHOBaHUU
CTPYKTYpPBHl U TapaMEeTpOB, OMHUCAHHBIX B OOBEKTE KOH(PUTYpPALUU KU3HEHHOTO
LMKJIA, ITOATOTABJIMBAIOTCS 3aJaud HAa OYHUCTKY M apXUBALMIO JaHHBIX. Meron

Bo3BpaiiaeT o0bekT DIimTaskModel, Bkrowaromuii ciucok moj3aaay Mo Kaxaou




TabJMUIle, CXeME€ M CEerMEHTy JaHHBbIX, y4YacTBYIOLIMX B mpouecce. B pamxax
MOJITOTOBKU MPOU3BOJAUTCS pa300p KOHGUTypalluu, BKIIOUYAIONIICH TaOIUIIbI
paznuMYHbIX TUINOB. [ KaKnoil M3 Kareropuil MPUMEHSETCS OTAENbHas JOTMKa
00pabOTKH.

Jlnst mpocThix Tabmun ucnonedyercsa meron getDeleteTask, ¢popmupyrommii
(UIBTPALIMOHHOE YCIIOBHE, 0 KOTOPOMY OyAeT MPOU3BOIUTHCS OUMCTKA. YCIOBUE
CTpoOUTCS Ha 0a3e MOpPOroBOM JaThl XpaHEHHUS, BHIYUCIISIEMOM Kak TEKyllas Jara,
yCeu€HHasl 0 CYTOK, 3a BBIYETOM 3HAYEHUS MEPHUOAA XPAHEHHS. DTO MO3BOJIAET
OTIPENICIUTh «TPAHUIly XpPAaHEHUS» — BPEMEHHOM MOMEHT, IOCIe KOTOPOTO
JAHHBIE CUMUTAIOTCS yCTAapeBIIMMHU. JIOMONHUTENbHO NPUMEHSETCS JIOTMKa
UCKJTFOUEHUS, TTO3BOJISIONIAs HE YNAIATH JaHHBIE, €CIM OHU BCE €IIE AKTyaJbHBI
u3-3a  Hammuums  GuneTpa  cymHocTu.  KonkpetrHoe — SQL-BbIpaxeHwue,
dbopmupyromieecs sl QUIBTpallMM CTPOK, MPEACTABICHO B MPUIOKEHUHU (CM.
[Tpunoxenue A, Jluctunr 1).

B cnyuae, xorna tabnuisl B KOHQUTYpalMU OMUCAHBI KaK «TaOJIMLbI Kak
CEKLIMW», TMPUMEHSETCS Ipyras CTpaTerus. 3AeCh paccMaTpUBAIOTCS HAOOPHI
Ta0JIIl, UMUTUPYIOIIUX TOBEJACHUE CEKIIMOHUPOBAHUS, HAIPUMEpP, C MOMOIIBIO
ma0JOHHBIX UMEH M ONpPENeNEHHON CTPYKTYphl B MMEHOBaHUU. {1 momydeHus
uHboOpMaMK O TaKuX Tabmuuax wucnonb3dyercs SQL-3ampoc, mpuBenEHHBIN B
npuioxkenuu (I[Ipunoxenue A, Jluctunr 2). TOT 3arpoc MO3BOJISET ONMPENETUTH,
Kakue TaOJuIbl B CXEME€ MOXHO HMHTEPIPETUPOBAaTh KAK CEKIUH 10 HMEHH,
U3BJIEKaeT MH(MOPMAIIMIO O TpaHUIaX AaT (HIKHEH U BepXHEH), a TaKkKe 0 CXeMe U
uMeHH Ta0nuilel. TakuMm oOpa3oM, oOecrneunBaeTCs BO3MOXXHOCTh JTMHAMUYECKHU
oOHapy»KuBaTh U 00pabaThIBaTh TaKKE TAOIUIIBI 0€3 PyYHOTO 3a/IaHus CIIHCKA.

JIJisl TOJTHOLIEHHO CEKIMOHUPOBAHHBIX TAOIHI] — TO €CTh T€X, Y KOTOPHIX B
0a3e NaHHBIX SBHO ONpEJEIeHa CTPYKTypa CEKLUHMA C MOMOIIBI0 MEXaHW3Ma
pg_partitions — peanmu3yercsi Ooyiee CioXxHas Jioruka. Mcrmonmb3yercs o0
3ampoc, MO3BOJSIOIIMN  M3BJE€Yb MOJHYI0 HH(OpMAIMI0O O  CTPYKType
HACJIeI0BaHUs, COCcOo0e CEKIMOHMpPOBaHUA (IO AUana3oHy, CIIMCKY WIA Xelly),

KOJIOHKAaX, Ha KOTOPBIX OCYIICCTBIIACTCA p336I/I€HI/I€, THUIIaX JaHHBIX, a TAK)XKC JaTax
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Hayala W OKOHYaHUS i1 KaXJAOM CeKUMHU. DTOT 3alpoc MOCTPOEH Ha OCHOBE
MpeACTaBICHUN pg_inherits, pg class, pg partitioned table u
information_schema.columns. OH MO3BOJIIET MOJYYUTh BCE CEKLUHU 3aJaHHOM
POIUTENBCKOW TaONUIIbl, BKIIIOYAsh BJIOXKEHHBIE YPOBHH. 3ampoc HCKIIOYAET
cekuuu, copepxkammne MAXVALUE, Tak kak OHM IIpeAHA3HAYEHBI Uil XPAHEHUS
«OTKPBITBIX» TMANAa30HOB U He nojnexar ynanenuto ([Ipunoxenue A, Jluctunr 3).

[Tocne mony4deHus CiUcKa TaOIUI] UM CEKIIMKA B 3aBUCIMOCTHU OT THUIIA, BCE
OHM TPOXOAAT dTan Badupanuu. Ha 3TomM sTame mpoBepsieTcsi, KOPPEKTHO JH
OTIPEJICIICHBl KJIIOUYEBBIE MapaMeTphl: UMs TAONHIIbI, UMS CXEMbI, HAJIMYUE KITF04Ya
CEKLIMOHUPOBAHUS U T'paHull XpaHeHus. Jlanee kaxnas Tabnuia npeodpaszyeTcs BO
BHYTPEHHIOIO MOJIENb, MO3BOJISIONIYI0 YHU(PHUIIUPOBAHO 00pabaThIiBaTh BCE THUIIBI
CTPYKTYp B CIEIYIONIMX IIarax *KM3HEHHOro Iukia. Eciau B mpouecce moaroTroBKu
OTpEJIeNICHO, YTO NMOTpedyeTcs co3anne OyPpepHbIX TaOIHI], OHU TaKKEe CO3AI0TCs
B paMKax Metoga runPrepare.

Htorom BeImonHEHHs runPrepare CTaHOBUTCS OOBEKT 3a7a4M, BKIFOYAFOIINN
[I0JIHOE OITMCAaHMWE BCEX HEOOXOMMMBIX IEHCTBHUHM I10 KaXKIOW W3 TAOIWIl MM
TaOJIUIBI M CXEMBbI, THUIl oOlepanuu (OYUCTKA, apXuBalusi, KOMOWHUPOBAHHBIN
MOJIXOM), METOJ yaajeHus (1o CTpOKaM, CETMEHTaM WJIA TIEPECO3/IaHue TaOIHIbI),
croco0 HICHTU(DHUKAIIMK YCTAPEBIINX MaHHBIX, MapaMeTPhl CEKIIMOHUPOBAHUS U
¢unpTpannu. Bee mom3amaun arperupyroTcs B €AMHYIO CTPYKTYpPY M MepenaroTcs
Ha CIEAYIOIUI 3Tanm 00pabOTKM — pEerucTpanuio 3aJaud U e JanbHenInee

HUCITIOJIHCHHC.
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(©) CompositorLCTask

O DipLogger logger
0 BaseConnector sourceConnector

o DLMTaskModel runPrepare(DLMConfigurationModel config)

B DLMTaskModel getDLMTask{DLMConfigurationModel config)

m void createBufferTable()

m List<DLMDBObjectModel= getPartitions(String schema, String table)

m void processPartitions(List<DLMDBObjectModel> list, TableConfigModel tableConfig)

m List<DLMDBObjectModel> processChild(ChildTableConfigModel childTable, int childLevel)

B List<DLMDBObjectModel> getTablesAsPartititons(String schema, String table, String segmentDateMask, String segmentPeriod)
5 DLMDBCQbjectModel getDeleteTask(TableConfigModel)

= DLMDBQbjectModel processSimpleChildTable{ChildTableConfigMedel childConfig, int childLevel)

B String getChildTableFilter(String table, List<DLMDBObjectModel> parentParts, Map<String, String> joinKeys)
m void processPartitionedChildTable(List<DLMDBCQbjectModel= partition)

(©) DimTaskModel

o String TaskName

o String SchemaName

o List=<DimSubtaskModel> Subtaskes
o Long id

o Status status

(©) pimSubtaskModel

o String subtaskName

o String schemaMame

o String tableName

o String partitionName

o String subpartitionName

o String partitionType

o Integer level

o String filter

o CleanerModeEnum cleanMode

o OrganizeLevelEnum organizeLevel
o DimStrategyEnum dimStrategy

o String partitionExpression

o Boolean isLeaf

o Map<String, String> storageParameters
o Integer optimisticCleanRetries

o String bufferTableMame

Cxema knaccoB CompositorLCTask, DImTaskModel u DImSubtaskModel

2.4. TectupoBaHUE U BaJIUALMS Pa3pad0OTAaHHOTO PEIICHUS
JUisi TpoBepKH KOPPEKTHOCTH paboThl peuieHust Obuik  pa3paboTaHbI
TECTOBBIC CIICHAPUU, OXBATHIBAIOIINE Pa3IMYHbIE CIIOCOOBI OPraHU3aIuU TaHHBIX:
IPOCThIE TAOMUIbI, TAONMHUIbI, HWCIOJIB3yEMbl€ KaK CEKIMH, W TOJHOIEHHBIC

CCKIIMOHHUPOBAHHEIC Ta6J'II/IIIBI.
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1. OumcTKa MPOCTHIX TAOIHUIT
[IpoBepsiiack BO3MOXXHOCTh YIAJCHHUS NAaHHBIX W3 CBS3aHHBIX TaONHI] C
WCIOJIb30BaHNEeM (UIBTPOB TO Jare W CTaryCy. [ecToBble TaOIHUIIBI WMETH
CJIEIYIOLIYI0 CTPYKTYPY:
e Ponurenbckas Tabnuna comeprkana moss id, status u created at.
e JlouepHsas tabnuua Bkirouyana id, status U CCbUIKY Ha pPOAUTEIHCKYIO
3anuch (parent id).
OxujaeMblid pe3yJbTar:
® ViajeHue BCEX 3alucel crapiie 3 MeCSIEB.
e VYiajieHue 3anuceil crtapiie 2 MeCSLEB CO CTaTyCOM, OTJIIMYHBIM OT 1.
2. Ouuctka TabIUI KaK CeKIUi
[IpoBepsutace pabora ¢ TabiuuamMu Kak cekuumid no param. CTpykrypa
TECTOBBIX TAOJIHIL:
e Ponutenbckas Tabnuia ¢ HMMEHEM, BKIIOYAIONMM TOJ M MECSI]
(parent table YYYMM), conepxana noss id u status.
e Jlouepusas Ttabmuma (child table YYYMMDD) Bximtouana id wu
CCBUIKY Ha POAMTENBCKYIO 3anmuch (parent id).
Oxunaemblil pe3yabTar:
® VriajieHHue BCeX 3alucel cTapuie 3 MeCsLEB.
® ViajeHwue 3anucen crtapuie 2 MecsilieB CO CTaTyCcoM, OTJIMYHBIM OT 1.
3. OunCcTKa CEeKIIMOHUPOBAHHBIX TAOJIHUII
[IpoBepsiiack pabora ¢ TabnuiamMu, SBHO CEKIMOHHUPOBAHHBIMHU TIO
nuanaszony nat. CTpyKTypa TeCTOBBIX TAOJIHIIL;:
e Ponurtenbckas Tabnmuma coaepxkana mouss id, partition low date u
status, ¢ ceknroHupoBaHueM 1o partition low date.
e JlouepHsass  Tabmuia  Takke ~ ObUla  CEKIMOHMpPOBAHAa  TIO
partition_low date m Bxirodana id W CCBUIKY Ha POIUTEIIBCKYIO
3anuck (parent id).
OxujaeMblid pe3yJbTar:

® ViajeHue BCEX 3alucel crapiie 3 MecCsIEB.
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® VYiajieHue 3alnucen cTapiie 2 MeCALEB CO CTaTyCOM, OTVIMYHBIM OT 1.

JUis TreHepalMM TECTOBBIX JAaHHBIX HCIONb30BajIuCch SQL-3ampocsl,
pUBEIEHHBIC B TIPHIIOKEHHH.

B xome tectupoBaHus MOATBEPKICHA KOPPEKTHOCTh PabOTHI pemieHus AJis
BCEX PaCCMOTPEHHBIX clieHapreB. OYHMCTKA JTaHHBIX BHITIOTHSIIACH B COOTBETCTBUH
C 3aJJaHHBIMHU YCIIOBHUSIMH, BKIIt0Yasi (PUIIBTPAIUIO 110 JaTe€ U CTarycy. MeXaHUu3Mbl
yIaJCHHs, TEePEeco3laHns W JeTadya NapTUlIMi (QyHKIHMOHUpOBAIH O€3 OIIMOOK,
oOecrieurBas IEJIOCTHOCTh JAaHHBIX U MUHUMAJIBHOE BpeMs OJOKHPOBKU TaOIHII.
Pemenne mpogeMOHCTPUPOBAIO YCTOMYMBOCTh K Pa3IMYHBIM KOH(UTYpaIrusm

JaHHBIX U I'OTOBO K HCIIOJIB30BaAHUIO B HpOMBIIHJ'IGHHOﬁ cpeac.
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3AKJIFOYEHUE

B xome paGoTel ObUIO pa3paboOTaHO pEIICHUE MJii aBTOMAaTHU3UPOBAHHOMU
OUYMCTKU U apXUBUPOBAHUS JAHHBIX B CEKIMOHUpOBaHHbIX Tabnunax PostgreSQL,
KOTOpO€ MO3BoJIsIeT 3D (HEKTUBHO YIIPABIATh )KMU3HEHHBIM ITUKIIOM JTAHHBIX, CHUXKAs
AKCIUTyaTallMOHHBIE 3aTpaThl U 0OecreunBasi COrJIaCOBAHHOCTh JaHHBIX. PerieHue
MOJZICP’)KUBAET PA3NMYHBIE THUIBI TAONHI: TPOCThIC, CEKIUOHUPOBAHHBIC W
TaOIUIBI KaK CEKIUHU, YTO JIETAET €r0 YHUBEPCAIbHBIM HHCTPYMEHTOM JIJIs1 paOOThI
C Pa3HOPOJHBIMU CTPYKTypaMu JaHHBIX.

[IpoBeneHHbIN aHATU3 CYIIECTBYIOMIMX MOAXOAO0B K YIPABICHUIO JAHHBIMU
B CEKIMOHMPOBAHHBIX TaOJMUIAX, MO3BOJWI BBIIBUTH KIIOUEBBIC MPOOJIEMBI
TEKYIIUX PpEIIeHUH. BbUIM paccMOTpeHbl TPAIUIMOHHBIE METOJbI, TaKHE Kak
py4YHOE yIajeHHe 3alucel M UCHOJb30BAHME BPEMEHHBIX TaONMIl, a TaKkKe
COBPEMEHHBIC MEXaHU3MbI JICKJIAPaTUBHOIO CEKIIMOHUpPOBaHUS. B pesynbrare
aHajii3a ONpe/IeNIeHbl OrPAHUYEHUS, BKJII0Yasi HECONIACOBAHHOCTD JIAHHBIX IOCIIE
OUYHCTKH, CJOXKHOCTh pPabOThI C MHOTOYPOBHEBBIMU HEPAPXUSIMH CEKIUNA U
OTCYTCTBHUE THOKOCTH B HACTPOWKE. DTHU BBIBOJBI JIETJIM B OCHOBY TpeOOBaHUN K
pa3zpabarbiBaeMOMY PELICHUIO.

B pabore Obutm chopmupoBanbl TpeOoBaHUsl K pemnieHur0. OCHOBHBIMU
KPUTEPHUSIMHU CTAIA 00ECIIEYEHUE COTTIACOBAHHOCTH JaHHBIX, MOICPIKKA CIIOKHBIX
CBSI3el MEXAy TaOlMIlaMu M TMOKOCTh HacTpodku. Oco0oe BHUMAHHE YJEICHO
MeXaHu3MaM 00pabOTKM 3aBUCHUMOCTEH MEXIy TaOMuIlamMH, BKIIIOYasl KacKaJIHOE
yIajJeHue W UCIoJib30BaHue OypepHbIX TabauIl s pukcanuu uaeHTU(PUKATOPOB
cylmHocTed. OTh TpeOOBaHUs MO3BOJWIM CO3AaTh AapXUTEKTYpy, CIIOCOOHYIO
paboTaTh ¢ Pa3HOPOMHBIMU CTPYKTYpaMU JAHHBIX U MUHUMHU3HPOBAThH BIMSHHUE HA
POU3BOUTEIHHOCTh CUCTEMBI.

brina pa3zpaborana peanuzaius MEXaHU3MOB OUHUCTKA U apXUBUPOBAHUS.
Pemenue Obu10 MHTErpUpOBaHO B cymiecTBytoinyto 1uardgopmy DIP, pacmmpeno
HOBBIMU OIlepaTopaMu W akTopamu, Takumu Kak «llogroroBka 3amaum KLy,

«Tabmua DLM» u «JlouepHsis Tabmutia.
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UYerBeprass 3amaya NOCBSLICHA TECTUPOBAHUIO U BaIUJALMU PELICHUS.
[TpoBepka mpoBogMiIach Ha BCEX BUAAX TAOJUIL, KOTOpblE TPEOOBAIOCH OYMILATH
UCXolsi W3 C(OPMUPOBAHHBIX TPEOOBaHWI K pemeHuo. Bo Bcex cleHapusx
MOJATBEPKICHA  KOPPEKTHOCTh  pabOThl  MEXaHM3MOB OYHMCTKU. Perienue
MPOJIEMOHCTPUPOBATIO YCTOMUYMBOCTh K Pa3IMUHBIM KOH(UTYypalusM JaHHBIX U
TOTOBHOCTH K ITPOMBIIUIEHHOMY HCIOJIb30BAHUIO.

TakuM 00pa3oM, MOCTaBIICHHAs LIE€Nb JOCTUTHYTA: pa3pabOTaHO pellIeHUE,
kotopoe  AGGEKTHBHO  yOpaBISIeT  JKW3HCHHBIM  [UKJIOM  JIaHHBIX B
CEKLIMOHUPOBAHHBIX Tabnuax PostgreSQL, coueras TMOKOCTb,
MPOU3BOAUTEILHOCTh W HAJECKHOCTh. JlanmbHeiee pa3BUTHE NPOEKTa MOMKET
BKJIFOUATh paciipenne (yHKIUOHATBHOCTH it momnepkku napyrux CYB/] u
UHTErpalldi0 C CHUCTeMaMd MOHUTOpUHTra Jiisi Ooyiee JAETaJbHOIO aHaiu3a

MpouecCCOB OYNCTKU U apXUBHUPOBAHUA.
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CIIMCOK UCTIOJIb3OBAHHBIX NCTOYHMKOB
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