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Pospobrena kmienTcbka yactuHa [C BifIIOBiZae BMMOraM TEeXHIYHOTO 3aBJaHHS,
3abesmnevye 3py4yHuii intepderic JyA aHami3y aBialliifHUX BifTYKiB Ta MOXe OyTI BU-
KOpJCTaHa aBiaKOMITaHiAMM JI/I1 aBTOMATM30BaHOTO MOHITOPMHTY penyTallil, aHami3y
TOHAJIBHOCTI BiffTYKiB Ta BUsIBIEHH: IpO6/IeM B 00CTyroByBaHHI acaXkupis.

3aCTOCYHOK CKOpOYY€ 4ac aHaITHYHOI 00pOOKN HaHMX, He oTpebye KoMepliii-
HOTO IIPOrPaMHOrO 3abe3ledyeHHs Ta TOTOBMII /10 iHTerpalii 3 peajbHUM IPOrpaM-
HUMM iHTepdeiicaMn. ApXiTeKTypHi pillleHHs Ta IpaBuia 0OPOOKU TEKCTY MOXYTb
OyTV BMKOPUCTaHi AK OCHOBA /I BIIPOBAJKEHH: MOJie/Iell MAIIVHHOTO HaBYaHHA Ta
B OCBITHIX ITi/IsX.
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ITep6una FOpiii Bonooumuposuyu
Haujionanvnuii ynisepcumem «O0decoka 10pudu4Ha axaoemis,
douenm Kapedpu nPpozpamHol inxeHepii, KaHOUOAM MeXHIUHUX HAYK, 00UeHM

IMPOBJIEMU ITIOJATBIIOIO PO3BUTKY BA3 JAHMX NEWSQL

ITpoTsroM OCTaHHIX JeCSATUIIITh, KIIOYOBUM JOCATHEHHSM y pillleHH] mpo6memu
«BEJIMKUX JJAHUX» CTAJI0 CTBOPEHHs a/IbTEPHATUBHUX TEXHOJIOTIN 6a3 JaHMX, CIeri-
QJIBHO CTBOPEHUX AjIs1 0OpOO/IeHHs Be/MKUX 006’€MIB MaoOCTPYKTypoBaHoi iHop-
manil. [lo ix cxmany BigHOCATb 6asy manmx Tuny NoSQL ta NewSQL. basu maHux
NoSQL cTBOp1oBanuch Ha OCHOBi PO3NOMiZIEHNX iHTe/IeKTyaIbHMX THYYKMX IapajirMm
i 6ymm opieHTOBaHI Ha BTiNEHHS y XMapHO-Opi€HTOBaHi apxiTektypu. B ix ocHoBy
6yno sakmaseno Teopemy CAP (Consistency, Availability, Partition tolerance) [1], saxa
nepez6adae HasIBHICTb KOMIIPOMICY MDK Y3TOMKEHICTIO, JOCTYIIHICTIO Ta CTIMKICTIO
B posmnofineHnx cucreMax. basu manux NewSQL, Ha Bigminy Big NoSQL, 36epira-
1otb ceMaHTNKy ACID (Atomicity, Consistency, Isolation, Durability) [2] i, B To1 ke
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Jac, MiTPUMYIOTb TOPU3OHTA/IbHY MacIITa00BaHICTh po3MOAiIeHNx apxirekryp. Le
HOBUIJT KJIaC CUCTeM YIpPAaBIiHHA pelALifHMMM 6a3aMM JaHUX, HPUSHAYCHUI M/
OHJIalH-06po6neHHs Tpansakuiit (Online Transaction Processing - OLTP) B xac-
TepHMX i XMapHUX CepeloBUIIIAX.

ITosiBa Texnormoriit NewSQL, ob6ymoBiena tnm, 1o texHonorii NoSQL, xoua it
Oi/plII IpMAATHI 10 pOOOTH Y XMAapHUX PO3IOfiIeHNX iHGOpMaLiiHNX CepefoBMILax
i 3a0e31eYyITh XOPOIIy MacIITa00BaHICTh Ta PeIUIKaliio JOMEeHiB, He i TPUMYIOTh
YKOPCTKO OPraHi30BaHOI apXiTeKTypu penAliliHux 6a3 JaHux. A, AK IOKasyoTb JO-
CITKEHHsI, persLiliai 6a3n gaHux, mobygoBani Ha ocHOBI Teopemu ACID, o mux mip
3aiIMalOTh JOMiHYyIOUe MiClje B CCTeMaX 3 BUCOKMMU BUMOTaMI IO HafiiTHOCTi po6o-
TH i 3aXMCTY TAHMX.

Texuomnorist NewSQL 06xoinTh 0OMEXeHHS MO IIBUAKOAII PeSsLiiHNX CUCTEM
ylipas/aiHHs 6asaMy faHuX BUKOpucToBYIour Taki ¢yHkiil NoSQL, sk KOIOHKOBe
36epiraHHs JaHMX Ta PO3IOJi/IEHI apXiTeKTypH, a TAKOK TEXHOJIOTii 06poOIeHHs y
mam’sATi (in-memory processing), CUMeTpUYHY 6araTOIpPOLECOPHICTh (Symmetric
multiprocessing  SMP) a6o wmacoBo-mapanenbHy 06poOky (Massively parallel
Processing MPP).

Jna cxacyBaHHA Hpo6eM 3 MaclITabyBaHHAM, NPUTAMAaHHUX PeALIHUM Oa-
3aM fjaHnx, po3pobunku NewSQL BUKOPICTOBYIOTb METOOIOTIIO ITIATPULIIOHYBAHHS,
KIacTepusalii Ta mappysaHHA. Lle mo3Bosnse 3abesnedyBaTy epeKTUBHE YIPaBIAHHA
6azamn gaHux 0e3 30iIbIIEHHS HOTY)XHOCTI 004YMCIIOBaIBHYX cucTeM. basu maHux
IIbOTO TUITYy MAIOTh MacIITabOBaHy PO3IOMiNeHy apXiTeKTypy i ONMMCYIOTbCA TPUPIB-
HEBOIO MOJIE/IIIO, sIKa BK/IIOYAE afIMiHICTpaTMBHMIA, TPaH3aKIIiiHNII Ta piBeHDb 30epi-
raHH:A. BoHM CTBOPIOBA/MUCH J/Is BUKOPUCTAHHSA B PO3IOMiNEeHNX AaTa-1[eHTpax 3 f10-
TpumanHam cemanTuku ACID. Ix kmouoBi QyHKIii TOB’A3aHI 3 XMApHUMIU CepeOBN-
mamu i 3a6esevyioTh MPOCTOTY PO3TOPHEHHS 1 YIIpaBIiHHA, 3AATHICTD MpaIlloBaTy
3 BYCOKMM HaBaHTa)XEHHAM Ta BUKOPUCTAHHAM PO3IO/Ii/IEHNX TEXHOJIOTIN JOCTYITy.

He 3Bakaroun Ha Te, 0 cucteMu NewSQL po3pisHAIOTBCA 32 CBOEIO apXiTeKTY-
POI0, BCi BOHMU MiITPUMYIOTD PEALIHY MOZIeNb IaHNX i BUKOpUCTOBYIOTh SQL y siKO-
cti ocHoBHOTO iHTepdericy [3]. Kmacndikania NewSQL sacHoBaHa Ha pisSHOMaHiTHMX
migxonax fo 30epexxenHs iHTepdeiicy SQL, pimeHHs mpobneM 3 MacHITaOyBaHHAM
Ta TiJBUIIEHHAM IIBMJKOCTI BUKOHAaHHA TpaH3akuiiHux OLTP-pimens. Cucremu
NewSQL MokHa po3fimuTy Ha TpU KaTeropii.

basu gaHMX HOBOI apXiTeKTypu — cuctemy NewSQL nmpusHaueHi 111 3abesnedeHHs
MacuTaboBaHOCTI Ta IPOAYKTUBHOCTI, 1110 IIPALIOIOTh Y PO3IO/I/IEHOMY K/IacTepi By3-
71iB 6€3 CITIIbHOrO BUKOPMCTAHHSI peCypciB. BOHN CTBOPIOIOTHCS 3 HY/IS 3 ypaxyBaHHIM
POSIIONiIEHOCTI apXiTEKTYPH i BKIIOYAIOTh TaKi KOMIIOHEHTH, IK PO3IOMiNIEHNIT KOH-
TPOJIb KOHKYPEHTHOTO JOCTYITY, YIPAaBIiHHA IIOTOKaMI Ta PO3IOfiieHa 06pobKka 3a-
mutiB. Jlo ix cxmapy BigHOCsTE Clustrix, NuoDB, Translattice, VoltDB, Drizzle ta inmmi.

Hosi mexanismu s6epiranna MySQL - edexTrBHi MexaHisMu 36epiraHHa i
SQL, e wactunom0 creky LAMP i mmpoko BukopuctoByoThcss B OLTP. Ilpuxmagamu
TaKUX HOBMX MeXaHi3MiB 36epiranus € TokuDB i InfiniDB.
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ITposopa KracTepusariisi/apANHT — pileHHs, o 36epirators OLTP 6asu ganuxy
o4aTkoBoMy opmari, asie 3a6e31edyoTh MORY/IbHY (PYHKIIIO A7Is1 IPO30POro Kirac-
Tepa, m06 rapaHTyBaTU MaciutaboBaHicTb. Lleit migxig monsrae Y HaJlaHHi IPO30POTO
MIAPAMHTY A/ TOKpaleHHs MaciITaboOBaHOCTI i JO3BOJIsIE YHUKATY TOTPeOH Iepe-
MICYBaTH KOfi 800 BUKOHYBaTy OYHb-sAKY Mirpauito faHux. [IpeicTaBHUKaMM TaKMUX
cucteM € ScalArc, Schooner MySQL, dbShards, ScaleBase Ta Continuent Tungsten.

TakyM 4MHOM, CTBOPEHHS i yJIOCKOHAJ€HHA HOBIiTHIX TEXHOJOTiNl yNpaB/iHHA
6azamM1 JaHMX € BifJIOBif/I0 Ha Ti Mpo61eMy, [0 BMHUKAIOTh BHACIJOK CTBOPEH-
Hs XMapHIUX JjaTa-1eHTpiB, fie 30epiraioTbcs i 06poOIAI0ThCA BeNMuKi 06’eMM TaHUX.
IMosia TexHomorii NewSQL Mae cBo€wo im0 BUpimmTy mpobiemu, SIKi He 3[aTHi
Bupimuty Hi TpaguuiiHi cucremu OLTP, Hi HoBiTHI cucremu NoSQL [4]. Bonu 3a-
6e3IevyoTh TaKy X MacliTaboBaHy MPOLYKTUBHICTB, AK i cuctemu NoSQL, y pexxnmi
onaitH-Tpansakuiit OLTP, s6epiratoun mpu rpomy rapantii ACID Tpaguuiiizoi cuc-
Temu 6a3 JaHUX.

BpaxoBytour, 1o npiopurerom 6a3 gannx NoSQL ta NewSQL e npogykTuBHicTh
po6otu, BoHM, y OpiBHsAHHI 3 TpaguuiiHumu SQL 6asamu gaHux, HoTpe6yoTh [0-
JaTKOBOTO IMIMOMHHOrO focmipkeHHs. [Tofanpina po6oTra B IIbOMY HAIIPsMi IIOBMHHA
6yTu 30cepeKeHOI0 Ha 3JaTHOCTI IPOTUCTOATH HaMiPHOMY HaBaHTa>KeHHIO Ta 3a-
OesreueHHIO MacIITabOBAaHOCT] y Hporeci po6OTH 3 BEMUKMMU JAHUMHU Y XMapHUX
cepeloBUIIax.
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