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® TepMUHbI U COKpaLleHUA

B HacToAwem AOKYMeHTe NCNOb3YIOTCA COKpaLLEHUA, NepevyncieHHble B Ta6nv1u,e HUXe.

CokpaujeHue Pacwndpposka

b basa gaHHbIX

BM BupTyanbHaa mawmHa

ocC OnepaunoHHana cuctema

no MporpammHoe obecneyeHne

CYB/, Cuctema ynpasneHus 6a3aMm faHHbIX

API Application Programming Interface - AnnapatHo-nporpammHbii nHTepdetic. OnucaHue
cnocobos (Habop Knaccos, npoueayp, PyHKUWIA, CTPYKTYP UAM KOHCTAHT), KOTOPbIMKU O4Ha
KOMMNbIOTEPHAA NPorpaMmma MOKeT B3aMMOoAEeNCTBOBATL C APYroi Nporpammon

JavaScript MynbTUNapagurmeHHbIN A3blK NPOrpaMmupoBaHmsa. Moagepxmnsaet 06BbEKTHO-
OPUEHTUPOBAHHbIW, UMNEPATUBHBIN U GYHKLMOHANbHBIN CTUAN

JSON JavaScript Object Notation — TekcToBbI dopmaT 06MeHa AaHHbIMUM, OCHOBaHHbIM Ha JavaScript

[ oMeHHas CcyLHOCTb

O6beKT, 0bnagaroLLmnii onpesenéHHbIM CMbicIOM (Hanpumep, JnLo) v onucbiBaeMbli
Habopom aTpubyToB

ATpubyT MmeHOoBaHHasA KONMYECTBEHHAA UM KaYeCTBEHHAA XapaKkTepucTuKka (Hanp. “Aapec IP”)

Onepauua EAMHWMYHOE felcTBUE, CBA3AHHOE C O4HOWM AN HECKONbKUMM [JoMeHHbIMM CYLLHOCTAMM,
onucaHHoe Habopom aTpubyToB

MaTtpuua KoHTelHep nctopuyeckmx aaHHbix 06 Onepaumax ¢ KOJIOHOYHbIM BUAOM XPaHEHUA U

npeacrtaBieHnUA AaHHbIX

MNHAeKcHaA KOMOHKa

KonoHKa 13 MaTpuubl, 418 KOTOPOW CTPOUTCA MHAEKC (Hanpumep, ip-agpec nam ctpaHa)

CueTumk PaccunTbiBaemoe 3HaueHMWe arperaTta 04HOW KOMIOHKM B 3aBUCMMOCTU OT YCI0BUM
PreWhere Ycnosue ¢uabTpaLmm, KOTOPOE UCMOIb3YET MHAEKCHYHO KOJIOHKY
Batch CrMCOK CYETYMKOB, KOTOPbIE MOTYT BbIYUCAATHCA NAPANNEbHO NPU YTEHMUM C OOHUM U TEM XKe

ycnosuem PreWhere. C4eTunKM B 0o4HOM BaTye MOryT MMeTb pasHble YCN0BUA cpabaTbiBaHWA U
rnybuHy nomcka

rnybuHa noucka

Konuuectso 3anuceid, kotopble CYB/l AoxHa Npountathb, 4Tobbl chopMMpoBaTh pacyeT 04HOIo
cyeTYMKa

MaTepuranm3oBaHHbIM
CYETYMK

PaccynTaHHOE MCTOpUYECKOe 3HaYeHWe, COXPaHAeMOe B OCHOBHOM MaccuBe AaHHbIX C
BO3MOKHOCTbIO NOC/IeAYIOLLETO PEKYPPEHTHOIO UCNONb30BAHMA ANA AaNbHENLINX PacYETOB

Y3en, NHcTaHc, Hoaa

EAVMHUYHBIN 3K3emnaAp (npouecc) 3anyweHHoro Mo
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e 1.06wue nonoKeHus

1.1. HaumeHoBaHUE cCUCTEMBI

1.1.1. MonHoe HaumeHOBaHME U YCNOBHOE HAMMEHOBAHME CUCTEMDI

MonHoe HaumeHoBaHMe cuctemsl: « Tarantool Column Store».
YcnoBHoe HaumeHoBaHUe cuctembl: «Tarantool Column Store», unm Cuctema, nam TCS.

1.1.2. MNonHoe HanmeHoBaHMe pa3paboTumKa

O6Lw,ecTBO € orpaHNYeHHOM OTBETCTBEHHOCTbIO «BK Lindposbie TexHonormm».

1.1.3. CoKpalleHHOe HaMmeHOoBaHMe pa3paboTunKa

000 «BK Uundposbie TexHONOrMU».

1.2. Uenwn, HasHayeHne n 061acTn NCNonb3oBaHUA

1.2.1. Ha3HayeHUe cucTtembl

Tarantool Column Store (manee mo Texcty TCS) mpeacraBusier coboil pacmpesenieHHOe OJIOYHO-
KOJIOHOYHOE XPaHWIHIIE TAaHHBIX JUIS PEIICHUH, IOAPa3yMEBAIOIINX KOMILICKCHBIC aHATUTUICCKHE
3aMmpockl ¢ TPYNIUPOBKAMH U PacdeTOM MTOTOBBIX 3HaueHUH (arperatoB), B cdepe duHTEXa, real-
time MapKeTHHTa, JOTUCTUKH, TEJIIEKOMa U JIp., pPeaTM30BaHHOE Ha 0a3e in-memory TiaTgopMbl

Tarantool Enterprise.

1.2.2. Uenn co3gaHuna cuctemsl

HCJ'IBIO CO3aHnsA CHUCTCMbBI SABJIACTCA IMPEAOCTABJICHUC BO3MOXKHOCTU XPAHUTH HOAHHBIC B
OHepaTHBHOﬁ nNaMATH B OJ0YHO-KOJOHOYHOM BUJAC H HUCIOJIB30BATh HUX IJIA 06pa60TKI/I

AHAIIUTUYCCKUX 3aIllPOCOB B YCIIOBUAX BBICOKOM Harpys3KH.

Cucrema OpHUEHTHMPOBAHA Ha BBHINIOJHEHUE AHAIUTUYECKUX 3allpoCoB, TPeOyrommX OBICTPOro

A0CTyIla K JaHHBIM, a TAKKC NOAACPKUBACT BO3MOKHOCTHU OITHUMHU3AIUMN MMPOU3BOAUTCIIBHOCTU U

obecrieueHre TOPU3OHTATLHON MaCIITA0UPYEMOCTH PEIICHUS.
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® 2. OCcHOBHble TEXHUYECKMe peLleHunA

2.1. KoHuenTyanbHan apxmMTeKTypa peLleHns

[1] Arrow Flight RPC
®

[2] HTTP API
®

MASTER \ REPLICA

log based
replication

Apxutektypa TCS cocTOUT U3 CIeAYIOMIX OCHOBHBIX KOMIIOHEHTOB:
e Column Storage — pacnpenencHHOE 0JI0YHO-KOJIOHOYHOE XPAHUIIMIIE JaHHBIX:
o Master - ocnoBHo#t nHcTaHce Tarantool (s 3anucwm);
o Replica - pesepublii(-e) urncranc(-s1) Tarantool (s uTeHM).

e llurepdeiic moctyma K JaHHBIM — OOecreYrBaeT BO3MOXHOCTh UTEHUS/3alTUCH JAHHBIX
XPaHWIUIIA 1O CIEAYIOIIUM IPOTOKOJIAM:

o HTTP API nna 3anpocos Ha urenue ¢ SQL;

o Arrow Flight RPC.
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2.2. TpeboBaHUA K pexxmmam GYHKLNOHNPOBAHMUA

TCS dyHKIIMOHUPYET KPYTIIOCYTOYHO: 7 JHEH B HENento, 24 4aca B CyTKH.

B 3aBucumoctu ot cocrostHusi KOMIOHEHTOB TCS BBIAENSAIOTCS CIEAYIOIINE OCHOBHBIE PEXHMBbI
(GYyHKIIMOHUPOBAHUS:

e [lltaTHBIN peKuM;
e ABapuitHblil pexXxuM (QYHKIIMOHUPOBAHUS;
e PexuM 00CTyKUBaHUS.

B mratHOM pexxume dynknmonupoBanus TCS obecrnieunBaeT HemnpepblBHOE (DYHKIIMOHUPOBAHHE
CEPBHCOB U BBIMIOJIHEHHE BCEX (PYHKIIHIA C 3aJJaHHBIMU TTapaMeTPpaMy MPOU3BOIUTEIILHOCTH.

ABapuiiHbIM cuuTaeTcs pexxuM, npu kotopom TCS uim oj1Ha U3 €ro NOACUCTEM SABJISETCS TOJHOCTHIO
HEJOCTYITHOM.

Hins mepeBonma TCS w3 aBapuiiHOro B INTAaTHBIA PEXUM (YHKIMOHUPOBAHUS HEOOXOJMMO
BBINOJIHUTh KOMIUIEKC MEPONPUATHI 10 BOCCTAHOBJIEHUIO pabOTOCHOCOOHOCTH, MPHUBEICHHBIN B
JOKYMEHTE «JKCILTyaTalus SK3eMIUIIpa MPOrpaMMHOTO 00ECTICUEHUS.

B pesxxume o6cmyxuBanus TCS obecrieunBaer:

e JlpoBeneHHe TEXHHYECKOTO OOCITY)KHBaHUS, TPEOYIOIIEro IOJHOW MM YacTHYHOU
0cTaHOBKH KOMITIOHEHTOB TCS, HO He 0Ka3bIBAIOIIET 0 CYIIECTBEHHOIO HETATUBHOT'O BIMSIHUS
Ha OCHOBHYIO pa0oTy IOJIb30BaTeNei.

e MoaepHH3aluio anmnapaTHO-MPOrPaMMHOTO KOMITJIEKCA.
e VYcraHOBKa OOHOBJIEHUH CUCTEMHOTO U TpukiIagHoro [10.

O6miee Bpemst pexuma oocimyxuBanus TCS He T0JIKHO MPEBBIIATh ABYX YaCOB B CYTKH U JIOJDKHO
IPUXOIUTHCS Ha Hepaboure yachl OCHOBHOTO YHCIIA TTOJIb30BATENEH.

2.3. HedyHKUMOHaNnbHble TpeboBaHUS

Pexxum dyHKIIMOHUpOBaHMS (IITATHBIN):

e 24/7, nperycMaTpUBaeTCs TEXHOJIOTHUYECKOE OKHO;
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o SLA=099.7%;
e RPO = 110 24 yacoB Nnp1 HATMYUH €XKETHEBHOI'O OIKATMPOBAHUS;
e RTO =2 yaca.

Pexxum o6ciyxuBanust:

® B TCXHOJOI'HMYECKOE OKHO.

2.3.1. Column Storage Master

MexaHu3MBbl OTKa30yCTOMUUBOCTH:
® U30BITOYHOCTD IO JAHHBIM (PETUTMKAINS);

® MEXaHHW3M aBTOMATHYECKOTO TMEpEeKIoueHUs Tpaduka BHYTPH M MEXKIY KOMIIOHCHTAMH
Tarantool.

O0beM rmoTepu JaHHBIX: HET OTEPh
Bpewmst BoccTanoBiieHust: 2 4aca

Bpewmst mpocTost: HEIOCTYITHOCTh Ha 3alUCh HOBBIX COOBITHI B KOMIOHEHTH TCS, Haxoasmuxcs B
otkazaBmiem [[O/le Ha KOHPUTYpHpYEeMBIil TaliMayT (Ha MpaKTHUKE, OOBIMHO ycTaHaBimuBaercs 10c
TUTSE 130eKaHMsI IPEXKICBPEMEHHBIX MTEPEKITIOYCHHH )

2.3.2. Column Storage Replica

MexaHu3Mbl 0TKa30yCTONYMBOCTH
® 30BITOYHOCTDH MO BBIUHCIMTEILHON MOIIHOCTH;
® U30BITOYHOCTH 1O JAHHBIM (PETUTUKALINSA);

® MEXaHHM3M AaBTOMATHYECKOTO IMEPEeKIIOYeHHs Tpaduka BHYTPH U MEXKAY KOMIIOHEHTaMH
Tarantool.

OO0beM noTepH JaHHBIX: HET OTEPh

Bpewms BoccranoBieHMs: 2 yaca
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Bpewms npocTosi: mpocToit OTCYTCTBYET

2.3.3. NHTepodeiic goctyna K AaHHbIM
MexaHu3MBbl 0TKa30yCTOMYUBOCTH:
® 130BITOYHOCTH 10 BEIUNCIUTEIILHON MOIIIHOCTHU
OO0Bem noTepyu JaHHBIX: HET TOTEPh
Bpewms BoccranoBieHus: 2 yaca

BpeMH MpOoCTOA: TaﬁMaYT COCAMHCHUA

2.4. TpeboBaHMA K pexkmmy paboTbl

TCS fmomkeH MOANEPKUBATH MacIITAOMpOBAaHWUE 1O KOHPUTYypamud, oOecIeunuBaromei
COOTBETCTBHE CIEAYIOIIUM XapaKTEpUCTUKAM:
XapakTepucruka 3HayeHue
MaKcumManbHOe KOMYecTBO aTpMbyToB (KOJIOHOK) B XPaHWU/IULLE 3000
MaKcuMManbHOe KOANYECTBO MHAEKCOB (MHAEKCHbIX KOJIOHOK) B XpaHUAULLEe 100
MaKcumanbHasa raybuHa Kaxkgoro MHaeKca no 40MeHHOM CyLHOCTH 1000
CpepHee KonmMyecTBo onepauuii (HarpysKa Ha 3anuch) 10 000 RPS
MaKcMmanbHOe KoIMYecTBo onepaunii (nMKoean HarpysKa) 50 000 RPS
CpepHee Bpemsa BblUMC/IEHMA CHETYMKA, He bonee 100 mc
CpefHee BpemMs BblYMCAEHUSA CHETYMKA B YCIOBUSIX MUKOBOM Harpysku, He 6onee | 500 mc

2.5. TpeboBaHMA K AMarHOCTMPOBaHMIO paboTbl

2.5.1. MeTpuKku

Mertpuku cCOOHPAKOTCS U OTIAIOTCS C HOMOIIBIO OnbIMoTekn Metrics. IlepedeHpb 1 OMKUCaHue METPHK,
KOTOpbIE npefocTaBisitoT koMmrnoHeHTs [10 Ha 6a3e Tarantool mpusenen B gokymenTanuu Tarantool,
pa3mereHHo# o axpecy https://www.tarantool.io/ru/doc/latest/book/monitoring/metrics_reference/.

CO0p METpUK OCYIIECTBIISICTCS MO CIEITYIOIIUM ITapaMeTpaM:



https://github.com/tarantool/metrics
https://www.tarantool.io/ru/doc/latest/book/monitoring/metrics_reference/
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e Rate - KoiIMuYecTBO 3ampocoB WM 3aJay, KOTOpble CcepBUC oOpadoTan wWiH
NPUHSATHIX/OTHPABICHHBIX coobOmennid. [Ipumep: konmuecTBO 3ampocoB kK meroxy APIL
Mertpuxka Tuna Counter. B MoMeHT 3amycka cepBrca 3HaYeHHe MeTpuku paBHO 0. 3HaueHue
METPUKH yBeluuuBaercs Ha 1 mocie oO6paboTku kaxmoro 3ampoca kK APl mam o6paboTku
Ka)XJI0H 3a/1a4H.

e Errors - konmnuecTBO 3anpocoB WK 3a71a4, 00paboTKa KOTOPHIX TpuBena K ommoke. [Tpumep:
KOJIM4ecTBO BBI30BOB APl momaunm 3asBKM, 3aBEPHIMBIIUXCS C OMIMOKON aBTOPH3AIHU.
Mertpuxka Tuna Counter. B MomeHT 3ammycka cepBrca 3HaueHHe MeTpuku paBHO 0. 3HaueHue
METPHUKHU YBEIWYUBaeTcsa Ha 1 mocie o0paboTKu Kax0ro 3arpoca, COOOEeHNs WK 3a1a4H,
KOTOPBIH 3aBEpPIINIICS C OIIHOKOM.

e Duration - Bpemsi, KOTOpO€ CEpPBHC 3aTpaTHJ Ha 00pabOTKy 3ampoca Wik 3a1adn. MeTpuka
tuna Histogram. B MOMEHT cTapTa CepBHCa 3HaUeHHEe MEeTPUKU II0 BCEM

3alaHHBIM HHTEepBaJiaM r'MCTOorpaMMbeI paBHO 0. 3HaueHUEe METPUKHU, B
COOTBETCTBYIOIEM AUalla30HEe I'MCTOrPaMMBI, YBEJIMUMBAETCS IIOCJe
06paboOTKM KaXAOro 3ampoca Ha 1. HUXHAS TrpaHUIla HUXHEroO
MHTEepBajJa rucrorpaMmsl — 0, HUXHAS 'DaHUIIa BEPXHEro MHTepBaJa
rucrorpaMMel — SLA, YCTaHOBJIEHHOE Ha BpeMsa 06paboTKU 3alpoca
MU 3azaul. Icnoab3yeTcsa He 60Jiee 9 MHTEDPBAJIOB B 'HCTOIPaMMe.
I[IpuMep 3amaHus HHTEPBAJIOB AJII MOHUTODPUHI'a BPEMEHHN 06pab0oTKU
coobmenusda: (0, 1], (1, 2], (2, 31, (3, +o°). Ixna pacuera Duration He
HCIOJBb3YEeTCA TUI METPHUK Summary.

e PasnencHue pacuera 1O METOJaM W THIIAM 3a1ad peaM3yeTcs C HCIOIb30BaHHEM
JOMOTHUTEIBHBIX MeTOK (label).

® PekoMeHIyeMbIe K HCIOJb30BAaHHIO METKU:
o method - mns meronos API;
o task type unu job_type st 0OpabOTYMKOB 3a7a4.
2.5.2. lornposaHue

Jloruposanue B TCS BbINONHSET cleaytomue GyHKIUU:

e 3amnuch JOoroB B (aii;



https://prometheus.io/docs/concepts/metric_types/#counter
https://prometheus.io/docs/concepts/metric_types/#counter
https://prometheus.io/docs/concepts/metric_types/#histogram
https://prometheus.io/docs/concepts/metric_types/#summary
https://prometheus.io/docs/practices/naming/#labels
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e JlepexoHdurypupoBaHue BO BpeMs MCIOJHEHHUS: HM3MEHEHUE YPOBHS JIOTMPOBAHMS,
U3MEHEeHHE IMyTH K (aiiny ¢ sorom. [Ipumenenne KoH(UTYpaluu JOTHPOBaHUS HE TpeOyeT
nepe3arpy3ku komrnoHneHTos [10;

e Ilogaepxka porauuu JjoroB. st storo Bce koMmMrmoHeHTHl IO MoIKHBI peaan30BHIBATH
00paboTky curnana onepanuonHoi cucrembl HUP. I1o monyuenuu curaana HUP komnoneHT
MpeKpaliaeT 3anuch B (haids ora, 3aKpbIBaeT yKa3aTellb Ha 3TOT (paiiil 1 OTKPHIBAET 3aIIUCh B
¢aiin jora 1Mo MyTH, yKa3aHHOMY B KOH(UTYPAIIHH.

e Bce KOMIOHEHTHI 3amKUCHIBAIOT JIOT B popmare JSON, nmpumep:

", u

{“timestamp”: “timestamp_value 1”7, “message”: “log entry 1"}

", u

{“timestamp”: “timestamp_value 2”, “message”: “log entry 2"}
Jnst Bcex ornepanuil JOJKHBI PETUCTPUPOBATHCS CIIEIYIOIINE CBEICHHUS:

® Ha3BaHHE OTIEPALNH;
e Bpewms oneparuu B popmate UTC ¢ TOUHOCTHIO 10 MUJUTUCEKYH/I.
Yro norupyercs:
® COOBITHS )KU3HEHHOTO IIMKJIA: 3aIlyCK, OCTAHOBKA, U3MEHEHUE KOH(UTYpALIUH.
e OmubKH, KOTOPbIE BOZHUKAIOT BO BpeMsi pPadOTHI.
e BizaumopeiicTBus mexy kinueHToM u TCS:
O  BXOJALIUE/MCXOMAAIIUE 3aTPOCHI;
O pe3ynbTaT BBHIIOJIHEHUS 3aIIPOCOB.

VYposensr norupoBanus VERBOSE ofecrneunBaeT pacuIMpeHHbI ypOBEHb JIOTMPOBAaHHUSA, Ha
KOTOPOM B JIOT 3aIIMCBIBAETCSI:

® TEIIO U 3ar0JIOBKM 3alpocoB U 0TBETOB API;

® COOOIIeHUs U3 oUepeiei;

® CooO01IeHus, MoTy4yaeMble U3 OTOKOB (stream) TaHHBIX.
2.5.3. AnepTuHr

Jis peanzaiiuy OMOBEIIEHUI 0 BOSHUKHOBEHUH HEIITATHBIX CUTyaluil B GpyHkunonuposanuu TCS

IIPEyCMaTpUBAETCsl AJIEPTUHT .
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AnepTuHT peanusyeTcs cpenctBamu Zabbix ¢ moMornisio Mexanu3moB Triggers u Notifications.
Jl1st HacTpONKHU MPaBUII OMIOBELICHUS JIJIs1 KQKIOTO MPaBUiIa OMUCHIBAIOTCS:
® MeTpHUKa, Ha OCHOBE 3HAYECHUS KOTOPOM, OYyIeT pacCUUTHIBATHLCS allepT;

® r1oporu cpabaThIBaHUS auepTa: 3HAYEHHE METPHUKH, NPU JOCTH)KEHUH/TPEBBIIICHUN
KOTOPOI'0 OTIIPABJISETCS ONOBEILECHHUE;

® KpaTKOE OIMCAaHUE PEKOMEH IyEMbIX K BBIIIOJIHEHHUIO el cTBUM U1 anMuHucTparopa 110 npu
cpabaThIBaHUU OIIOBEILECHHS.

[lepeuenp omoBelieHuil, 3HaYEHHS MOPOroB cpabaTbIBaHUS OMNOBEIICHUN (OPMHUPYIOTCA U
JIONIOJIHACTCS B MPOLIECCE U 0 Pe3yJsIbTaTaM IPOBEACHUS TECTUPOBAHUS, a TAKXKe JIONOJIHACTCS B
IIpoLECcCe IKCIUTyaTallUuu.

OnoBenieHns HACTPaUBAIOTCS TS
® TIOPOTOBBIX 3HAUCHHI YTUIIM3AIMU PECYPCOB CepBEpa:
o Hampumep, 3aHsiTO€ MECTO Ha IUCKE;
® TIOPOTOBBIX 3HAYCHHH YTHIIM3AINUA PECYPCOB KOMIIOHEHTAMHU:

o Hanpumep: 00bem nanubix B Tarantool noctur 80% Beigenennoi nmporeccy Tarantool
NaMsITH;

® TIOPOTOBBIX 3HAYCHHH CIIeAyIONINX mapamMeTpoB padbotsl TCS:
o KomnuecTBo 3anpocos;
o KonunuectBo ommbok B eAMHUILY BPEMEHH;

o IloporoBeix 3HaueHuit SLA Ha ycTaHOBIEHHOE BpeMs OOpabOTKH 3ampocoB
KOMITIOHCEHTaMU.

® [IOPOTOBBIX 3HAYCHHI BPEMEHH MPOXOXKIACHUS 3aIBOK Yepe3 komrnoHeHTHI [10.
OO61re XxapaKTepUCTUKH OTIOBEIICHUH:

® OmMOBEUIEHUS CpadaThIBAIOT NPHU HACTYIUICHWH 3aJlaHHOTO YCJIOBHUS CpalaThIBaHUS
OIIOBEIIECHUA:

O I[OCTI/I)KCHI/IS[ IMOPOTOBOI'0 3HAYCHUA METPUK;




Tarantool Column Store OnuncaHne TeXHUYECKOW apXUTEKTYPbI

O AHOMaNbHbIE OTKJIOHEHUS OT 0XKMJAEMbIX 3HAUE€HUI METPUK;
o IlosHoE OTCYTCTBHE METPHK.

® IIpH HOpMaJIU3allu1 3HAYCHUA METPUKH, HA KOTOPYIO cpa60TaJ10 OIIOBCIICHM A, Cpa6aTLIBaIOT
OITOBCIICHHUA O HOPMAJIM3allu MCTPHUKHU.

2.6. TpeboBaHMA K MHPPACTPYKTYpE

[Ipy mnmaHMpOBaHUM KOMIUIEKCA TEXHHYECKUX CPEICTB HEOOXOAMMO YYHUTHIBATH CIEAYIOIIUE
Tpebyembie xapakrepuctuku TCS:

e KonnuecTBo BXOAAIIMX 3aripocoB B ceKyHay (RPS) Ha 3anuch nanHbix B xpanwiuiie Column
Storage Master;

o KomnuectBo Bxomsaumx 3amnpocoB B cekyHAy (RPS) Ha yreHuwe AaHHBIX U3 XpaHWIMIIA
Column Storage Replica;

e (Cpennwuii pa3mep 0ObeKTa — ONpeeisieT TPeOOBaHUS K CETEBbIM KapTaM U KOJIMYECTBY sJIEp
CPU na cepBepax KIUEHTA;

e CoBOKyHHBII 00BEM XpaHWIWIIAa B OaliTax — omnpeaenser TpeOoBaHUS K oObeMam
($U3MIEeCKOro XpaHWIUIIA CEPBEPOB.
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