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Ornasienue

B aokymenre onucbiBaiorcs ocHoBHble kKomioHeHTbl Arenadata DB u apxurekrypa cucrembi. Pasuen
PEKOMEHIyeTCsT K MPOYTEHUIO TIEPe ] MEPEX0IOM K HEMOCPEICTBEHHONH YCTAHOBKE CHCTEMBbI.

Important: Konrakraas uadopmaius ciyzk0bl moaaepkku — e-mail: infoQarenadata.io



mailto:info@arenadata.io
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BBenenue

Arenadata DB (ADB) xpanur u obpabarbiBaer Gosibiiue 06beMbl JAHHBIX, PACHOpPEEsas HArPy3Ky Ha BCE
cepsepa B kuiacrepe. Jlorudecku 6a3a mamabix B ADB upezacrasisier coboit MaccuB OTIEIbHBIX HHCTAHCOB 0a3
nanubix PostgreSQL, pacunosioxkennbix Ha cepsepax kiacrepa. Macrep (uncranc PostgreSQL, pacuosnoxentbiit
HA MaCTep-CepBepe) KOOPAWHUPYeT pPabodyio HATpY3Ky HA JpYyrue WHCTAHCHI (CErMEHTBI), PACHOJIOKEHBIE Ha,
cepBepax-CcerMeHTax, KOTOpbhIe 3aHNMAIOTCSI 00pabOTKONH M XpaHeHmeM JAHHBIX. CerMeHTbl OOMEHMBAIOTCS JAHHBIMA
APYT € APYTOM U C MAaCTEpOM Uepe3 WHTEPKOHHEKT MPW MTOMOIIM OTHOM MM HeCKOJIbKuX ceTeil. Kakapiii ocCHOBHOI
CErMeHT B KJIACTEPE MOXKET UMETh CerMEHT-3ePKAJIO, MOCTOSHHO CHHXPOHU3UPOBAHHBIN CO CBOUM OCHOBHBIM CEIMEHTOM
U PACIOJIOKEHHBII HA JpyroMm cerment-ceppepe. CerMeHT-3epKajio XpaHUT Te YKe CaMble JAHHBIE, YTO W €ro MapHbIi
OCHOBHOI1, ¥ BKJIIOUAETCS B pabOTy B CIyvae, €CJIM OCHOBHOM CErMEHT 10 KaKON-TO mpuynHe paboTaTh HE MOYKET.

ADB - 3710 mporpaMMHOE peIlleHre, aNnmapaTHoe ODecrmevYeHne W MporpaMMHOe obecrnedenne 0a3bl JAHHBIX
ue ceasanbl. ADB paboraer Ha /100bIX X86-COBMECTHMBIX CEPBEPAX, YAOBJIETBOPSAIOMINX MUHUMAJIbHBIM CHCTEMHBIM
TPeOOBAHUAM.

ITockouibKy 0a3a JaHHBIX PACIPEdeIeHa MEXK 1y HECKOJIbKUMK MAIIMHAMU, [IPABUJILHBINA BHIOOD M KOH(UI'Y Pl
y y ) y
000pyIOBaHUS MMEET BAYKHOE 3HAYEHUE [JIsi JOCTUXKEHUS HAWIYUIeil TpOn3BOIUTETHHOCTH.

Important: Baxxkno nomauTb, uTo, Kak u Jjitoboe MPP-pemenne, ADB paboraer co CKOPOCTBIO CaMOIO MeJIIEHHOI'O
U3 CBOMX CEIMEHTOB, IIOTOMY BCE CEPBEPA-CEIMEHTBI B KJIACTEPE JOJKHBI UMETh OJIMHAKOBBIE XapAKTEPUCTUKHI
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Mactep

Macrep — ympasnsromnuit nacranc PostgreSQL B kmacrepe. Macrep siBiseTcs TOYKON BXOIA B CHCTEMY
6a3br ganabix ADB. O npuHEMaeT KJIMEHTCKHE coefuHeHust u obpabarbiBaer koManabl SQL, KoTopbie mepemaror
eMy mosb3oBaren cucreMbl. llomb3oBarenn mnoakaogaiorcd K ADB depe3 macrepa ¢ MOMOIIBIO COBMECTHMOM C
PostgreSQL kaunenrckoit mporpammel, Hanpumep, psql nian mo6oe ODBC-coBMecTrMOe TPUIOKEHRE.

Macrep comep:kur cucTeMHblil Karajgor (HabOp cHCTeMHBIX TabjuI, colepxKaiux Mmeraganabie o ADB),
OJTHAKO MAacTep He COMEPKUT HUKAKUX MOJb30BATEILCKUX JIAHHBIX. JlaHHbIE XpaHATCS TONBKO HA CErMEHTaX.
Macrep ayrenrudunupyer KJINeHTCKHE CoeuHenus, obpadarbiBaer Bxosmue Komaunapl SQL, pacupenesnser paboayio
HAPY3KYy MEXK/ly CerMEHTAMHU, KOOPIMHUPYET PEe3yJIbTaTbl, BO3BPAIAEMBIE KAXKJBIM CEIMEHTOM, U IIPEJICTABJISAET
KOHEUYHBIE PE3YJIbTATHI I KJIMEHTCKOM MTPOrpaMMBbI.

[TockopKy MacTep He COMEPXKUT HUKAKWUX IIOJb30BATEIHCKUX JAHHBIX, OH MMeeT HeDOJIBINYI0 HArpy3Ky Ha
muck. I[Ipu sTom macrep Hyx)maercs B ObicTpoMm, BoigesenaoM LTV mis 3arpy3ku gansbix, 00pabOTKu CoequHeHu u
[JIAHUPOBAHUS 3AIIPOCOB.

2.1 3anacHoivi macTtep

ITpu HEOGXOAMMOCTH MOXKHO PA3BEPHYTH PE3EPBHYIO KOMUIO (MJIU 3€PKAaJIO) [JIABHOIO MAcTepa. 3alacHoii Macrep
HaXOJIUTCH B pPexKuMe OKujauusg u Oeper Ha cebs (DyHKIMM MacTepa B CjIy4dae, €Cju OCHOBHOI XOCT CTAHOBUTCS
HEPADOTOCTIOCOOHBIM. Pe3epBHbBIi MaCTED MOXKHO PA3BEPHYTH HA HA3HAYEHHOM XOCTE MJIN Ha OJHOM U3 XOCTOB CETMEHTA.

PezepBHbIit MacTep COAEPXKUT BCE HEOOXOAWMBIE i PAOOTHI JTaHHBIE OJIATOMAPS CHHXPOHU3AIMYM MEXKIY
OCHOBHBIM M 3allaCHbIM MHCTaHcamu. Eciin 0OCHOBHOI MacTep BBIKJIOYAeTCa U3 pabOThI, IPOLECC PEILTUKAIIUY 2Ky PHAJIA,
3aBEPILIAETCH, U aJIMHUHUCTPATOP MOXKET MHUIUAJIN3UPOBATH PE3EPBHBIHA MacTep 3aHOBO. Bo BpeMmst pabOThbl pe3epBHOIO
MacTepa PeIIMIUMPOBAHHbIE KYPHAJIbL UCIOJIb3YIOTCs JJjis BOCCTAHOBJIEHUS COCTOSIHUSI OCHOBHOI'O MacTepa.

[TockoapKy MacTep He COAEPXKUT HUKAKUX MOJIb30BATEIbCKUX JTAHHBIX, HEOOXOIUMO CHHXPOHU3UPOBATH TOJIHKO
TabJIUIIBI CHCTEMHOrO KaTajora. Korma JanHbie TaOJUIBI OOHOBJISAIOTCS, W3MEHEHUsT aBTOMATHYIECKU KOMUPYIOTCS HA,
pe3epBHBIN MacTep, U IIO3TOMY OH BCer/ia CHHXPOHU3UPOBAH C OCHOBHBIM.
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CermeHnTnl

3.1 OcHoOBHble cerMmeHTbI

CermMeHTsI XpaHAT JaHHBIE B 00pabATHIBAIOT OOJIBIITHHCTBO 3aMpocoB. [loIb30BaTEILCKIHE TAOIUIIBI M MX WHIEKCHI
PaCIpenesiioTCs Mo AoCTynHbIM cermenTam B ADB.

Cermentnr — 310 uHcranchl PostgreSQL. IMonb3oBarenn He B3amMOAEHCTBYIOT HANPAMYIO C CErMEHTAMU B
ADB, a nenarot 310 Yepe3 macrepa. KommaecTBo cermeHToB Ha CEPBEPE-CErMEHTE OIMPE/IEIAETCA KOTUIECTBOM IIOTOKOB
TITY mim mocrynnoit namarbio. KosmmdyecrBo cermMeHTOB HA cepBEpe-CerMeHTe 33/1a€TCd [IPU MHUIUAIN3Annd 0a3bl u
SIBJISETCS OY€Hb BAYKHBIM Tapamerpom mpu padbore ADB.

3.2 V306bITO4YHbIE CerMeHTbl

[Mpu unuuanusaimy 6a3sl Janabix ADB MOXKHO HACTPOUTD 3€pPKAIbHBIE CEMMEHTHI (CErMEHT-3€PKAJIO, Mirror),
KOTOpbIE TIPUHUMAIOT HA CeOsi HATPY3KY B CJIy4ae, €CJIM OCHOBHOI CErMEHT CTAHOBUTCS HEIOCTYTIEH.

Important: Hcnonbzopanue ADB 06e3 HacTpOEHHOrO MexaHU3Ma 3€PKAJIMPOBAHMS BO3MOXKHO, HO KpaiiHe He
pekomentyercs. [Ipu 9T0M 3epKAJIbHBI U OCHOBHON CEIMEHTbI JOJKHbI HAXOJIUTHCS HA PA3HBIX XOCTAX

Cy1ecTByeT 1Be CXeMbI CO3JaHUs 3€PKAJbHBIX cerMeHTOB. [Ipu KoHbUrypamnun mo yMOIIaHAIO BCE 3ePKATHHBIE
CErMEHTBHI OJHOTO XOCTa MOMEIIAITCs Ha Apyroi. IIpu BTopoM BapuaHTe Jjis KayKJIOrO0 CErMEHTa OCHOBHOTO XOCTA
3epKajia PaCIpPeNensaioTCs Ha OCTAIbHBIX XocTax. JJaHubiit MeTom TpedyeT, 9ToObI XOCTOB B CHCTEME OBLIO OOJIbINe, YeM
cerMeHToB Ha onHoM xocre. Ha xocrax ¢ Heckosibkumu cereBbiMu uHTEpGhERCAMU EPBUYHBINA U 3€PKAJIBHBINA CEIMEHTbI
PAaCIpenesiiOTCs TIOPOBHY MeXK Iy WHTepdeicamu.

3.3 BoccTraHoBieHne cermeHTOB

IIpu BKJIIOYEHHOM 3€PKAIMPOBAHUU CHACTEMA ABTOMATHUYECKH HEPEKJ/II0YAeTCHd HA 3€PKAJIbHBIN CEerMeHT, eCJiu
OCHOBHASI KOTIMSI CTAHOBUTCS HEIOCTYMHOH. B ciyuae eciam cerMeHT wiam XOCcT BbIxomguT u3 ctposi, ADB wmoxker
0CTaBaTHCsI B pADOYEM COCTOSTHUH TPH YCJIOBUHU, YTO BCE YACTH JAHHBIX JOCTYITHBI HA, OCTABIINXCS AKTUBHBIX CEIMEHTAX.

Eciu mactep He MOXKET MOAKJIIOYATHCH K CETMEHTY, OH OTMEYaeT B KATaJore, 9TO JAHHBIA CErMEHT
uezelicrpuresied. CerMeHT OCTAeTCs HEJIeHCTBUTEIbHBIM W He paboTaer 10 TeX IMOp, MOKAa AJIMUHUCTPATOD HE
BO3BpaIaer ero onsaiin. IIpomecc BoccranoBI€HNS KOIUPYET [POILYIIEHHbIE BO BPEMs HEPADOYIEro COCTOSHUS CEIMEHTa,
W3MEHEeHUs.




3.4. Tlpumep KOHGUTrYpAIMH CETMEHTA U XOCTA

[Ipu HenOAKJIIOUEHHOM 3€PKAJIMPOBAHUU B CJy4ae, €CJIM CErMEHT CTAHOBHUTCH HEJIEHCTBUTEIbHBIM, CUCTEMA
ABTOMATUYECKY OTKI0YaeTcs. [Ipw 3TOM aIMUHMCTPATOPY HEOOXOAWMO BOCCTAHOBUTH BCE CETMEHTHI MPEXKIE, UeM
MIPOJIOJIZKATCS OTEPAITUH.

3.4 lpumep kKoHcpUrypayumum cermeHTa n xocra

HeszaBucumo ot BeIOpaHHO#M anmaparHoii miardopmbl, y3ea oopadborku qanabix ADB 06b1aH0 KOHGUTYpHpyeTCcs
B COOTBETCTBUU C TOCJELYIOMIAM OMUCAHUEM B JAHHOM pPa3Jedie.

Important: IIpousBonurenbHOCT 0a3bl JAHHBIX COOTBETCTBYET CKOPOCTH CAaMOTO MEJJIEHHOTO CepBepa.
Pexomenryercsi, 9TOOBI BCE XOCTHI UMEJIU WICHTUIHBIE ANMAPATHBIE PECYPCHI ¥ KOH(MUTY AT

XOCTBI CEIMEHTOB JO/2KHBI OBITh ITPEIHA3HAYEHBbI TOJMBKO i omnepanuit ¢ 6a3oit manabix ADB — me ciaemxyer
pasmemars apyroe I1O Ha Tex ke ceppepax. s moaydennss MaKCUMAIbHON TPOU3BOIUTETFHOCTH HEOOXOIMMO, YTOOBI
ADB me KOHKypHpPOBaJIA C APYTUMH MPUIOKEHUSIMHA UJIM CETEBBIMU PECYPCAMHU.

KonuyectBo 3¢bHeKkTUBHBIX MPOIECCOPOB HA XOCTE SBJISAETCS OCHOBOW JJIs OIPEIe/IeHNsT KOJTUIECTBA CErMEHTOB
Ha XOCT.

B 3aBucumocTu OT BEIOpaHHOI anmaparHoi miaardopmbl kouduryparunn RAID npeaararor pa3andHbe YPOBHI
MOIITHOCTHA U ITPOU3BOIUTETHHOCTD.
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NHTepKOHHEKT

Nurepkonnekr upejcrapiser coboil cerb (MM HECKOJIbKO CeTeil), LPeJHA3HAYCHHYIO i B3auMOJefcrBus
MacTepa M CerMEeHTOB MeXk Iy coboii. Korma mosp3oBaress moak/aodaeTcs K 6a3e mJaHHbIX u 3amyckaer SQL 3ampoc, Ha
KayKJOM U3 CErMEHTOB CO3AIOTCS MPOIECCHI I 00pabOTKY JTaHHOTO 3ampoca. VIHTEPKOHHEKT SIBJISETCS KaK CBI3bIO
CeTMEHTOB BHYTPU OJHOTO XOCTa, TAK W MEK/y CerMEeHTAMW Ha Pa3HBbIX cepBepax.

B kadecrBe wuHTEpKOHHEKTa KpaifHe KeJlaTeIbHO HCIOJb30BATh OJHO WM HECKOIbKO 10-ruradburHbix
Ethernet-nmogkmouennit. Tlo ymomugannio wHTEpKOHHEKT 6a3bl JaHHBX ADB wucnonnsyer mporokon UDP (User
Datagram Protocol) ¢ ynpasiienueM OTOKa JAHHBIX JJIg OTIPaBKHU coobrenuii mo ceru. [Tporpammuoe obecrederne
ADB BuinoiHsSIET AOMOJHUTEIBHYIO MPOBEPKY MakeToB, He BoimoaHeHHYI0 UDP, mosromy HaaeKHOCTH meperadn
skpuBajienTHa TCP (Transmission Control Protocol), a npousBoauresibHOCTb U MACIITAOUPYEMOCTDh 3HAYUTEIHLHO
npesBocxoaaT nokasarenn TCP.

4.1 N36bITOYHOCTb CeTelli UHTEPKOHHEKTA

N36BITOYHOCTH COEIMHEHUST MOYKET ObITH JIOCTUTHYTA TYyTEM PA3BEPTHIBAHUS IBYX KOMMYyTaTopoB 10 Gigabit
Ethernet na cetn u nomoJHUTETHFHBIM 10-TUTAOUTHBIM MOAKIIOYEHNEM K MACTEP-CEPBEPY W CETMEHT-CEPBEpPaM.

4.2 KoHdwurypaunsa ceresoro nHrepdeiica

CervenTt-cepBep OOBIYHO HWMEET HECKOJBKO CETEBBIX WHTEPdEHCOB, MpeIHA3HAYEHHBIX [ TpaduKa
mexkcereBoro coemnnenns ADB. Macrep-cepsep 0OBITHO MMeeT BCIIOMOTraTebHbIE BHEIIHHE CeTeBble MHTepdeich
B JIONIOJIHEHHE K uHTepdeiicaM, HCH0Ib3yeMbIM 1Jisi BHYTPEHHEro Tpaduka.

B 3aBucuMoCTH OT KOJIMYECTBA MJOCTYMHBIX WHTEP(EHCOB HEOOXOINMO PACIPEIEIUTh MEKCETeBOM Tpaduk
WHTEPKOHHEKTA, M0 JOCTYIHBIM HHTEepdeiicaMm. ITO JOCTUTAETCS MyTEM HA3ZHAYEHUS CETMEHTOB KOHKPETHOMY CETEBOMY
uHTEepdEiiCy U pABHOMEPHBIM DACIPEIC/IEHUEM CETMEHTOB MeXKIy mHTepdeicamu.

st 9TOro CO3maroTcst OTJAeNbHBIE aJpeca XOCTOB JIisi KaxKI0ro cereBoro uatepdeiica. Hanpumep, eciu xoct
UMeeT dYerbipe cereBbix umHTepdelica, TOrga y Hero Oyger 4Yerbipe COOTBETCTBYIOIMX AJPEca XOCTa, KaXKJbli u3
KOTODBIX OYZIET TPeCTaBISATh OIWH WM HECKOJILKO 9K3EMILISPOB TepBUIHOrO cermenTa. Paiisn /ete/hosts Heobxoanmo
HACTPOUTH TAK, YTOOBI OH COAEPZKAJ HE TOJBKO MMS XOCTa, KarXKAOW MAaIlWHbBI, & TAKXKe BCE apeca HHTEep(eRcoB Ijist
Bcex y3i0B 6asbl gqanubix ADB (mactep, pesepBHbiil MmacTep, cermentbl 1 xocrbl ETL B ciyuae, eciu ucnonb3yercs
gpfdist).




4.3. Hactpoiika KOMMyTaTOpa

4.3 Hactpoiika kommMmyTaTopa

[Ipu wmcnonp3oBanuu HECKOIBKUX KOMMyTaropoB 10 Gigabit Ethernet, HeobXonuMO pPaBHOMEPHO PA3/IEJUThH
KOJIMYECTBO TOJCETEN MEXKY KAXKJIbIM KOMMYTATOPOM.

Jsa npuMepa KOHMUTYpAIUN MPU HAJUYUH IBYX KOMMYTATOPOB CETEeBbIe MaThl 1 W 2 HA KaXXIOM XOCTE
HCMOJB3YIOT KOMMYTAaTop 1, a ceTeBble MIaThl 3 W 4 HCOOAB3YIOT KOMMyTaTop 2. [ad wmacrep-cepBepa WM
XOCTa, CBJI3aHHOE C TEPBOl cereBoil muaroii (M, CJeI0BaTEIbHO, C WCIOJIb30BAHMEM KOMMYyTaropa 1), dBisercs
nMeneM Macrep-cermenTa. [losTomy mpu akTuBaIuu PE3EPBHOIO MACTEPA, OH JOJI2KEH ObITH IOJCOEIUHEH K CETEBOMY
unrepdeiicy, KOTOPBIil UCIIOIb3yeT KOMMYTATOP, HE HOJKJIOYEHHbII K OCHOBHOMY MaCTEpY.




I'maBa 5

Xoctel ETL mj1s 3arpy3km JaHHBIX

ADB nonzepxuBaer ObICTPYIO HAPATIECIBHYIO 3arPy3Ky MTAHHBIX C MOMOINBIO0 (PYHKIIUNA BHEITHHX TAaOJIUII.
Ucnonb3ys BHemnue Tabiuipl B COYETAHUU C mHapasuieibHbiM (aiinosbiM cepsepom (gpfdist), ymaéres mosnyuursb
MAaKCUMAJIbHOE PACIAPAIIICSUBAHIE U HAUBBICIIYIO POILYCKHYIO CIOCOOHOCTD.

OnHuM ©3 TPEMMYIIEeCTB WCIOIB30BaHUsT Tporpammbl ¢aiiioBoro cepeepa gpfdist sBisercs To, 4To oH
rapaHTUPYeT, 9TO BCE CEIMEHTHI B CHCTEME 0a3bl JTAHHBIX MOJHOCTHIO HUCIOJIH3YIOTCA MPU YTEHUU JAHHBIX TaOJIUIIBI
n3 BHemHuX (aitnos. [Iporpamma gpfdist mozkeT oOC/IyKUBaTh JaHHBIE B OOBbEKTAX CEIMEHTa CO CPeJHel CKOPOCTHIO
okosto 350 ME/c nnsa daiinos ¢ paspenurensivu tekcra u 200 MB/c nua daiinos B dbopmare CSV. B cBsasu ¢
9TUM, CJE/yer PacCMOTperb cjemyfomue napaMmerpbl npu 3amycke gpfdist, 4robbl MaKCMMU3UPOBATH IPOILYCKHYIO
crmocobuoCTh cetu cucrem ETL:

e Ecau cepsep ETL macTpoeH ¢ HECKOIBKAME CETEBBIMU ILIATAME, HEOOXOAMMO 3aryCTUTh OfauH 00bekT gpfdist
ma xocre ETL u 3areM 3a7aTh MECTOIOJOKEHHE BHEITHEH TaOJIUIbI TaK, ITOOBI MMsI XOCTa KaKIOH CeTeBoi
ATkl OBLIO 0OBABIEHO B cooTBeTcTBYIOMIEeH dacru mapamerpa LOCATION. 1o no3Bossier cereBoMy Tpaduky
mexkay Kinacrepom ADB u cepsepom ETL onHOBpEeMEHHO HCIOIB30BATH BCE CETEBLIE ILIATHI.

e 3anycTtuth HeCKOJBKO 00bekTOoB gpfdist ma xocre ETL u paszzenuts ¢ailbl BHENTHUX TaHHBIX OJUHAKOBO
Ha KaxJoMm obbekre. Hanpuwmep, eciu ecrb cucrema ETL ¢ asymsa ceresbivu miaramu (NIC), 1o MOXKHO
3allyCTUTH JBa dK3eMILIsspa gpfdist Ha 3TOM ammapare, 9T00bI MAKCHMU3UPOBATH MPOU3BOIUTEIBHOCTD 3arPy3KH.
DTO AOCTUTAETCS MyTEM PABHOMEPHOI'O JIeJIeHUs] TAHHBIX MEXKIy AByMs nporpammvamvu gpfdist.
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MonuTopunar npousBoauntejabHoctn ADB

ADB sBkimogaer B cebs coenuaabHy0 0a3y JAHHBIX YIPABIEHHS W MOHHTOPHUHTA CHCTEMOM, HA3BIBAEMYIO
gpperfmon. Korma sra 6a3a JaHHBIX BKJIIOYEHA, aP€HTHI HA KaXKIOM CepPBEpe KJiacTepa COOUPAIOT MTOKA3ATEH CUCTEMbI
u sansble o craryce 3ampoca. C peryuspubivu unrepsasamu (00bIYHO KaxKible 15 CeKyH/1) MacTep-areHT 3alpPalluBaeT
JIaHHBIE OT AT€HTOB CErMEHTA W OOHOBJIsIET 03y JAHHBIX gpperfmon.

[Tonp3oBaTenn MOTyT cAesaTh 3ampoc B 0a3y MAHHBIX gpperfmon mjis TpOCMOTPa COOPAHHBIX JTAHHBIX.

10
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Yupapienue pecypcamu CYB/I

PecypcHbie Tpymmbl epekaaIbBaoT pasrpanndenne pecypcos Ha sapo OC Linux ¢ ero MeXaHusMoM cgroups.
ITo dakry, SQL-kKoMaHIbI yrnpaBieHus PECYPCHBIME TPYNIIAMEU SBJISIOTCS OOEPTKAMHU HAJ, BUPTYaTbHON (aitsoBoit
cucremoit /sys/fs/cgroup xocros kinacrepa ADB. U3 Bcex Bozmoxkubix pecypcos ADB ymeer yupasistb depes
PEeCypCHBIE TPYTITIHI TOJBKO TAMSITHIO U TPOIIECCOPOM C TTOMOIIBIO MOAKATAIOTOB cgroups: memory, cpu u cpuset. IIpu
9TOM PECYPCHI IIPOIECCOPa MOKHO PACIPEAEIATH KaK MO MOJI0Ce 3arpy3KU B MPOIEHTAX (Cpu), TaK U MO sAPaM MeKLy
pa3JIMYHBIMU IpyTnamu (cpuset).

Jloruka ynpassieHusi pecypcaMu HAIIOMMHAET KOHCTPYKIUIO U3 SIUKOB, BJIOXKEHHBIX ApYyr B Apyra (Puc.7.1.).

Segment N

Segment Host Memory

Segment 1 Segment 4 /

Transaction Slot #1
Transaction Slot #2
rg_sample
Shared
L . J N
LY
fP_resaurce_group_memary_limit % N
LY
LY
LY
LY
» Transaction Slot #8

CREATE RESOURCE GROUP rg_sample
WITH [ CONCURRENCY = 8,
CPU_LIMIT = 30,
MEMORY_LIMIT = 60,
MEMORY_SHARED_QUOTA =50 )

Pwuc.7.1.: Jloruka ynmpaByieHus pecypcamu
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7.1. YupanjieHus aMAaTbIO

7.1 YnpaBneHusi naMmATbIO

praBJIeHI/Ie MMaMATHIO JEJIUTCA IO YPOBHAM Da3rPaHUYCHUA.

Ilepsbrii YPOBE€Hb pa3rpaHuYeHNd pecypcoB IaMATHA omnpeJenaeTcsa napamMeTpom
gp_resource_ group__memory_limit. Tlapamerp ykaswBaer siapy OC, CKOJTBKO MPOIEHTOB TAMITH Ha KaXKIOM
XOCTe MPUHA/JIEXKUT 3amymeHHabim nporeccarm ADB. Ykazannas naMsaTh IeJUTCs IIOPOBHY MEXKIy BCEMHU CEIMEHTaAMU
Ha xocre. Ha pucynke B 6510ke “Segment Host Memory” moka3zaHna BCst TAMSATH XOCTA, TI€ 3€JIEHBIM OTMEYEHA, TTaMSITh
mon ADB, nopoBHy pa3mesieHHAs MEXKIY YeThIpbMsi CECMEHTAMH.

Important: [Ipu ycranoBke 3nadeHuss mapamMerpa BakHO ocTaBuTh namaTh st camoit OC. Ilpu satom mporeccsrt ADB
HE MOI'YT [OJIy 9UTh OOJIbINE TTAMATH, 9eM 33aH0. TaK Ke HUKaKue JIPyTHre BHEITHUE [IPOIECChl He UMEIOT BO3MOKHOCTH
3a0parh MaMATh U3 3ape3epBupoBaHHoil gua ADB

Crenyromnuii ypoBeHb BJIOKEHHOCTH — TAMSATH, BBIIEIEHHAs OTAEJbHOMY cerMeHTy. B “ammk” mamsaru 6G0ka
“Segment N” Ha puCyHKe BKJIQJIBIBAIOTC “AIUKH’ TOMEHBIIE, KayKIblii U3 KOTOPBIX ABJIAETCS OTJAEJbHON pecypCHOM
rpyunoii. Ha kaprunke npuseeno tpu pecypcubie rpyuist — admin_ group, default group m rg_sample.

— ? — —

Important: IlpomenT naMsTi pecypcHO TDyNIbI 331aeTCs apaMeTpoM memory_ limit, KOTOpbIil Bcerja MeHbIIe
unu pasen 100%. Cymma memory limit o BceM PecypCHBIM IPyIIaM Tak Ke He NoJkHa npesbinarb 100% (B urnom
ciyaae ADB Bbizaer ounubky)

[Tapamerp memory_ limit rapanTupyer, 9TO pecypcHast TpyTIIa MoayydaeT CBOM MPOIEeHT mamMaTu. B ciayyae ecin
CyMMa HapaMerpoB memory_limit 10 BceM pecypcHbIM TpymnnaMm MmeHee 100% (r.e. B Haauuuu mMeercs CBOOOLHAs
0aMsATh), TO B MOMEHT BBINOJHEHUs TXKEIbIX 3aPOCOB JI00as pecypCHas IPYINa MOXKET 03aUMCTBOBATH JAAHHYIO
CBOOOIHYTO TTAMSTh.

B mpumepe Ha KapTWHKE PECypCHOil rpymme rg sample Bbimeneno 60% maMsaTu OT JOCTYIHON CErMeHTy, y
KOTOPOTO 25% namsaru (Tak Kak maMsaTh JeJUTCS TIOPOBHY MEXKJLy CEPMEHTAMU) OT gp__ Tesource_ group _memory_ limit,
cocrasJgmonieii 80% or Bceit namsaTu xocta (5 paBHbIX cekuuit B 6soke “Segment Host Memory”).

s mpesoTBpAalleHus AKTUBHOW yTUIU3AMUKA [MAMATH TsKEJIbIMH 3alIpOCaMU MOYXKHO YKa3aTh HapaMerp
memory_ spill_ratio, KOTOPBIA He MO3BOJISET 3AIPOCY HCIOIH30BaTh 00Jiee YKA3AHHOIO IIPOIEHTA HMAMATH OT
JIOCTYTIHOTO pecypcHoil rpymme. B pesyibrare, ecin TIaHWPOBIINK BUIUT, YTO 3aMpPOC JTOJKEH MOTPEOWUTH Oosee
memory_ spill_ratio TpPOIEHTOB MaMATH B PECYPCHOI TpyIie, TO ero JaHHble cOpachbiBaoTcs Ha anck. IIpm srom
CTATHCTUKA JIOJIKHA OBbITh aKTyasbHOW BO m30exKaHue OIMUOKM IJIAHUPOBIIUKA (MHAYE 3aIpPOC OTMEHSeTcsd W3-3a,
HexBaTKK naMsTh). HTepecHast 0coGeHHOCTb B TOM, 4TO memory spill ratio MOXKHO MEHATHb BHYTPH CECCHH.

7.2 YnpaBneHue LMY

Cy1ecTByeT 1Ba B3aMMOIONOJIHSIONINX APYT APYyTa ClieHapus ynpasienus pecypcamu LIITY depe3 pecypcrbie
CPYIIBL: [0 SApaM MM IO [OJIOCE MPOILYyCKAHUSI.

Ecnu 06pabaThiBAlOTCS JOATHE TAZXKENbIE 3AIIPOCHl B PECYPCHON IPYIIIE MAJLIM KOJUIECTBOM OJHOBPEMEHHbIX
IIOTOKOB, & B JPyIMX PECYPCHBIX IPYIIaX BbBIIOJHAETC MHOIO OO0JIE€ JIErKOBECHBIX 3alPOCOB, TO Ha $AJIPAX
MPOIIECCOpPa, OOCTYyKUBAOIINX TSXKEJbIe 3aIPOChI, TTPOUCXOAAT YACThIE TEPEKTIOYEHNsT KOHTEKCTa. IJTO CHUIHHO
3aMeJJISIeT TPOU3BOIUTEIBHOCTD W I TAKOW PeCypCHOM IPYIIbI MOYKHO 3aPE3ePBUPOBATH ONpeeseHHbie sapa LITTY
¢ moMoIIbIo cpuset. B pesysbrare TOJIBKO IaHHAsA PECYPCHAs IPYINA UCIOIb3YeT yKa3aHHbIe aapa (MX HOMepa JA0JIZKHbI
OPUCYTCTBOBATH HA BCEX XOCTax). Jljisi OCTaJIbHBIX PECYPCHBIX TIDYII JAHHBIE $/Pa HEJOCTYIHbI JaXKe B CJydae MX
IPOCTAMBAHKS — IO3TOMY CJIEJLYEeT PE3EPBUPOBATH sAPa TOJLKO B KPAMHUX C/AydYasiX ¥ B MUHUMAJIBHOM KOJIMYECTBE.
Tak ke ciaemyeT MOHUMAaTh, YTO TIAHUPOBIIMK OC MOXKET MCMOJB30BATH AApa W I APYTUX TPOTPaMM, a HE TOJIHKO
nna CYB/l ADB.
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T'masa 7. Ympasnenue pecypcamu CYB/]

Bosmoxkuo Bbruessars  nonocy 3arpysku  HITY. CymecrByer mapamerp gp_resource_ group cpu_ limit,
YKA3BIBAMOIINI MAKCUMAJIbHBIN mporieHT pecypcoB IIITY, xortopsrit Mmoxker morpedbuts ADB co Bcemu pecypcHbIMEU
rpynnavu BHYTpu. OH HCIONB3YETCS B TIEPBYIO OY€PEIsb JIsi TOTO, 4To0bI 3anmTuth camy OC u apyrue mporpammbl
Ha, XOCTe TpH BbICOKHX Harpy3kax ADB.

Important: PekoMmenayercs He BBICTABIATH TIApAMETpP gp_ resource_ group cpu_ limit Boime 3uavenvs 0.9 (90%)

st ynpasienust nmosocoii 3arpy3ku LIITY st pecypcHoil rpy bt UCTIONb3yeTcst mapameTp cpu_ rate_ limit. Ilpn
3TOM CyMMa cpu_ rate_limit O BceM PeCypCHBIM TpymIIaM He JAoKHA npesbimarh 100%. Ecam B npyrux pecypcHbIX
IPyILIIaX HET BblIeJeHHbIX sanep (cpuset), TO cpu_rate limit 1OKa3blBaeT JNOCTYIHBIA JAHHOW DPECYypPCHON IpyIie
OPOLIEHT OT MPHUCYIMX Oa3e maHubix pecypcos LIITY Ha xocre (gp_ resource group cpu_limit). B ciyuae ecim st
YaCTU PECYPCHBIX TPYIIN UCIOJb3YIOTCS BBIIEJIEHHBIE SAPA, TO JOCTYIIHBIE PECYPCHI OMPEIEIAI0TCI KaK MITHIMAJIHHOE
U3 IBYyX 3HAYEHUM:

e Hesapesepsuposannbie sapa LIITY / Bee auapa IIITV;

® gp_resource_group cpu_ limit.

7.3 lNpumep

s mpuMepa ucnoab3yercst Tpoduib HATPY3KK HA KJIACTEP, KOTOPBIN €IMHOBPEMEHHO 3arpyIKeH:

e 50 “nerxkmmu” 3ampocamu SQL1, w3BIekaomMu eIUHCTBEHHYIO CTPOKY TI0 MMEPBUYHOMY KJIIOYY;

20 “cpenaumu” 3anpocamu SQL2, comepzkaiumu 2-3 COeIMHEHUs ¥ BO3BPAIIAIOIIMMEA HECKOJIBKO JIECATKOB CTPOK;

e 2 “mskenpivu’ 3ampocam SQL3, cYNTAOMINMEA BATPUHBI CO MHOYKECTBOM COEIWHEHUN W O OOJIBIMM 00beMaM
JAHHBIX (MUHUMU3AIs BPEMEHU BBIMOJIHEHUS KPUTHYIHA);

1 “cBepxrskensprii” 3anpoc SQL4, zarpy:xkatomuit nanabie u3 ETL cucrembr uepes gpfdist.

Torna MOKHO KCIIOJIH30BATH Pa3/eJIeHre PECyPCOB B KJIACTEPE, MIPE/ICTABIEHHOE B TabJ/IHIIE.

Tabauna7.1.: [Ipumep pasmeneHus pecypcoB B KiacTepe

Pecypchas rpynna 3anpocsi concurrendy cpu rate | cpuset memory | memory memory
limit limit shared spill ratio
quota
gl SQL1 50 35 20 20 20
g2 SQL2 20 25 15 10 20
g3 SQL3 2 1-16 40 0 40
g4 SQL4 1 30 15 0 20
default group _ 20 5 5 50 20
admin group _ 10 ) 5 50 20
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7.3. llpumep

Hst “rsizkesibix” 3ampocoB SQL3 ¢ nepecrpoiikoit BATPUH UCHOIB3YIOTC BbLIEIEHHbIE syipa [-16 HA KaxKJI0M
xocre (u3 72 GU3NYIeCKuX B HATUYAM), YTO MUHUMUZUPYET MEPEK/II0UEHUsT KOHTEKCTA Ha HUX U CUJILHO YBEJIUIUBACT
CKOPOCTB 3aIpOCa, 0 BEICOKOKOHKYPEHTHO# Harpy3koii. /Iy “cBepxrszxkenoro”’ 3ampoca SQL4 Her HEOOXOaMMOCTH B
BBIJIEJIEHHBIX /IpaX, TAK Kak npu 3arpy3ke nanubix u3 ETL nepexiodenre KOHTEKCTa HE OKA3BIBAET CUITLHOIO BIUSHIUS
HA [IPOU3BOUTEILHOCTD. A MpaBWIbHAS CTPATErds C BBLIEJIEHHBIMU SIIPAMHU O], PECYPCHYIO IPYIINY 3aKII09aeTcs B
UCIIOJIb30BAHUM JIAHHOIO DPELIeHUs TOJIbKO TOLJA, KOLJA HE OCTAaeTCs APYIMX BapuaHToB (BbLuesennbie sjpa HITY
“HeBUIUMBI JIJIsl OCTAJIBLHBIX PECYPCHBIX TPYIII).
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