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TepMWHbI N COKpPaALLLEHMA

B HacToAwem AOKYMeHTe NCNOb3YIOTCA COKpaLLEeHUA, NepevyncieHHole B Ta6nv1u,e HUXe.

CoKpaujeHue Pacwndpposka

b basa gaHHbIX

BM BupTyanbHaa mawmHa

(o] OnepaunoHHana cuctema

no MporpammHoe obecneyeHne

CYB/, Cuctema ynpasneHus 6a3aMm faHHbIX

API Application Programming Interface - AnnapatHo-nporpammHbii nHTepdetic. OnucaHue
cnocobos (Habop Knaccos, npoueayp, PyHKUNIA, CTPYKTYP UAM KOHCTAHT), KOTOPbIMK O4Ha
KOMMbIOTEPHAsA NPOrpamma MOXKET B3aMOAENCTBOBATL C APYroi NporpaMmmon

JavaScript MynbTUNapagurmeHHbIN A3blK NPorpaMmmupoBaHua. Mogaepusaet 06bEKTHO-
OPUEHTMPOBAHHbIN, UMNEPATUBHBIN U GYHKLMOHANbHBIN CTUAN

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

[ oMeHHas CcyLHOCTb

O6beKT, 06nagaroLL Mt onpesenéHHbIM CMbiCIOM (Hanpumep, Jnuo) v onucbiBaeMbli
Habopom aTpubyToB

ATpubyT MMeHOBaHHan KONMYECTBEHHan AW KayeCcTBeHHas XapaKkTepucTumKa (Hanp. “Aapec IP”)

Onepauus EAvHUYHOE aeicTBue, CBA3aHHOEe C O4HOW UM HECKOIbKMMM JlomeHHbIMU CyLHOCTAMY,
onucaHHoe Habopom aTpubyToB

Martpuua KoHTelHep ncTopuyeckmx AaHHbix 06 Onepaumax ¢ KOJIOHOYHbIM BUAOM XPaHeHMUA U

npeacrtaBieHUA AaHHbIX

NHAeKcHaA KOMOHKa

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

CueTumk PaccunTbiBaemoe 3HaueHMWe arperaTta 04HOW KOMIOHKM B 3aBUCMMOCTU OT YC0BUM
PreWhere Ycnosue GuAbTPaLMK, KOTOPOE UCMOIb3YET MHIAEKCHYHO KOJIOHKY
Batch CrMCOK CYETYMKOB, KOTOPbIE MOTYT BbIYUCAATHCA NAPANIEIbHO NPU YTEHMM C OGHUM U TEM XKe

ycnosuem PreWhere. C4eTunKM B 04HOM BaTye MOryT MMeTb pasHble YCN0BUA cpabaTbiBaHWA U
rnybuHy Nnomncka

rnybuHa nomucka

Konuuectso 3anuceit, kotopble CYB/l A0xHa NpounTath, 4Tobbl chopMMpoBaTh pacyeT 04HOIo
cyeTymnKa

MaTepuranm3oBaHHbIM
CYEeTUMK

PaccynTaHHOE MCTOpUYECKOoe 3HaYeHWe, COXPaHAemMoe B OCHOBHOM MaccuBe AaHHbIX C
BO3MOKHOCTbIO NOC/IeAYIOLLETO PEKYPPEHTHOIO UCMNONb30BAHMA ANA Aa/bHENLINX PacYETOB

Y3en, NHcTaHc, Hoaa

EAVMHUYHBIN 3K3emnaAp (npouecc) 3anyweHHoro Mo
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e 1. BBegeHune

1.1. Ha3zHayeHune cuctemol

Tarantool Column Store (manee mo Texcty TCS) mpeacraBusier coboil pacmpeseneHHoe OJIOYHO-
KOJIOHOYHOE XPAaHWJIHIIE JAaHHBIX JUIS PEIICHUH, T0IPpa3yMEBAIOIINX KOMIUIEKCHBIC AaHATUTHYECKHE
3aIpocCkl ¢ TPYNITUPOBKAMU M PAacueTOM MTOTOBBIX 3HAUCHHH (arperatoB), B cdepe ¢uHTEXa, real-
time MapKeTWHTa, JIOTUCTHKH, TEJIEKOMa W JIp., pealn30BaHHOE Ha 0a3e in-memory IiaTthopMbl

Tarantool Enterprise.

1.2. Uenn coszpgaHmna cuctemol

HGJ'IBIO Co3aaHusaA CHUCTCMbI SABJIICTCA IMPEAOCTABICHHUE BO3MOXHOCTH XpPAaHWUTb JAaHHBIC B
OHCpaTHBHOﬁ MaMsITH B OJIOYHO-KOJOHOYHOM BHUAC MW HCIIOJB30BATh HUX A O6pa6OTKI/I

AHAIIUTUYCCKUX 3allPOCOB B YCIOBUAX BBICOKOM Harpys3kKu.

CucremMa OpHUEHTHpPOBAHA Ha BBHINOJIHEHUE AHAJTUTHYECKUX 3alpocoB, TPEOYIOMIMX OBICTPOro

A0CTyIIa K JAaHHBIM, a TAKKC MOAACPKHUBACT BO3MOKHOCTHU ONITUMH3AINU IMPOU3BOJUTCIIBHOCTU U

obecrieueHre ropu30HTAIBHON MacIITAONPYEeMOCTH PEIICHHS.
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° 2 cDYHKLI,I/IOHE:U'IbeIe XaPaKTEPUCTUKN CNCTEMDI

o 2.1. KoHuenTyanbHaa apxXmTeKTypa peLleHmnsa

[1] Arrow Flight RPC

[2] HTTP API

MA-.STER \ REPLICA

log based
replication

Apxurekrypa TCS coCTOUT U3 CIIEAYIOLUX OCHOBHBIX KOMIIOHEHTOB!
e Column Storage — pacnpeaencHHOe 0JI0YHO-KOJIOHOYHOE XPAHUIIMIIE TAHHBIX:
o Master - ocnoBHo#t nHcTanc Tarantool (s 3anucn);
o Replica - pesepublii(-e) nncranc(-s1) Tarantool (1151 uTeHM).

e Uutepdeiic noctyma K MaHHBIM — OOECHEYMBAET BO3MOXHOCTh UTCHUS/3AMHCH JAHHBIX
XPaHWININA IO CIICTYIOITIM IPOTOKOIAM:

o HTTP API nnsa 3anpocos Ha urenue ¢ SQL;

o Arrow Flight RPC.
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2.2. DyHKUWNK, BbINONHAEMbIE CUCTEMOM

e Coznmanue u ynpapiieHHue 0J0YHO-KOJIOHOYHBIM XPAHHUIIUIIEM JTaHHBIX;
e [lomneprka pa3IMUHBIX THIIOB JaHHBIX;
e XpaHEHHE UCTOPUYECKHUX JAHHBIX O BBITOJIHEHHBIX ONEpaIusaX XpaHUIUINa;
o [lonnepxka KOHGUTYPUPOBAHUS CXEMbI TaHHBIX:
o TaOnwuipr;
o ATpuOyTsl TAONIUIL;
o Tumsl JaHHEBIX;
o [I'myOuna xpaneHus;
o HWHupekcsr,
o Arperarsl.

e BrimonHeHNe aHAIUTUYECKUX 3aPOCOB 3aMPOCOB K JTAHHBIM C TPYIIIUPOBKAMHU U PacueTOM
WTOTOBBIX 3HAYCHUH (arperaTton).

2.2.1. Column Storage Master
e (OpaboTKa 3ampoCcoOB HA 3aMUCh JAHHBIX B XPAHUIIUIIIE;
e (CoxpaHeHUE €ANHUYHOU TPAH3AKIUHU B XPAHWINILE;
e BrinonHeHUe BRIYUCICHUH arperatoB COrIaCHO YCIOBHUSIM.
2.2.2. Column Storage Replica
o (0paboTka aHATUTUYECKUX 3aPOCOB HA UTEHUE JAHHBIX U3 XPAHWIIHUIIIA;
e (OoObecrieueHne cxaTus naHHBIX XpaHuuia TCS.
2.2.3. IHTepdenc goctyna K A4aHHbIM

o Jloanepxka umrnopra JaHHbIX B Xpanunuie TCS u3 cnenyronmx ¢opmaros:

o CSV;

o Parquet.
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e [Ipenocrasnenue nocryna K AaHHbIM Xpanwinma TCS no cnenyromuM npoToKoam:

o HTTP API nnsa 3anpocos Ha urenue ¢ SQL;

o Arrow Flight RPC.
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