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AHomauissi: Memoto uiei cmammi € Jdocnidumu ma CrpoeHo3ysamu emarnu ma Wwisxu pPo3s8UMmMKy
iHgbpacmpykmypu 0Onsi 6a3 OaHux ¢biHaHCOBUX ycmaHO08, W0 Mo8’sa3aHi i3 iHOycmpianbHUMU peayrnsauisimu.
Po3ernsiHymo ocHosHi meHOeHUuii 8 |1 T 8 uinomy ma y subpaHoMy OOMEHI, HageOeHi MopPIeHSIIbHI PO3paxyHKU Ofist
be3cepsepHUX XMapHUX cepsicie ma caMoiHcmarnbo8aHux 6a3 0aHuXx.
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Abstract: Technologies used in the development of applications are changing rapidly On the other hand, one
of the main parts of the backend is a database which does not undergo fundamental changes so often. The purpose
of this work is to investigate and, if possible, to predict ways of fintech companies’ infrastructural solutions for the
nearest future.

One of the biggest users of relational databases is the financial sector. In order to predict something, one must
first determine the current state of database infra. By 2020, almost 75 percent of the infrastructure was located
on real servers in rackspaces. Despite all this, most fintech companies plan to move to public clouds in the future
as it provides

many advantages for their business. Even 5-7 years ago, it was not possible to talk about the fact that highly
loaded databases of serious financial companies could be deployed in the public cloud, since public clouds could
not provide the necessary performance, primarily in the speed of working with the volumes[1][4]. But progress in
hypervisor technologies has led to the fact that almost any database can be migrated or deployed in the cloud.
Therefore, it is safe to say that the future deployment of database infrastructure are public or private clouds.

But the use of serverless technologies (for example, RDS in AWS) will still not gain such a large popularity. Since
so far self-installed databases are cheaper not only in terms of hardware, but also in terms of licenses for paid
versions of databases. In addition, self-installed versions provide greater flexibility and maneuverability in solving
emerging issues during operation, for example, to work with a disk, you can use software RAID for disks of different
types, distribute the load on different partitions (for example, database files on one patrtition, log files on another
partition )[1] or use optimization due to the file system itself and its additional options, use combinations of instances
with ephemeral storage and orchestrators and configuration management systems for read-only replications.
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Beryn.

B cyvacHomy 6i3Heci iCHye Bemnuka KOHKypeHLis fka i € pylwiem nporpecy, a Ansd KiHueBuXx
KOPWUCTYBAYiB BUpaXKeHa y TOMY LLIO CEPBICK MOCTIMHO NOKPALLYIOTLCS, HE € BUKINIOYEHHSIM i dhiHaHCOBUIA
CEKTOp Ae, HanpuKnag, BXe BaXXKO 3HAWTU NOAMHO Y AKoi Oyae MeHLWwe ABOX MOBinbHMX GaHKiHrB Ha
cMmapTdoHi. Tomy, Sk M1 6a4nmo, HaBITb TYT, e KOXHa Ais obMexeHa iHAyCTpianbHUMK Ta ypsagoBMMm
perynsauiamm Tpeba opieHTyBaTUCA Ha BUCOKOMPOAYKTUBHI (PperMBOpkM, BescepBepHi Ta XMapHi
TexHornorii — wob 6yt Wenawmm, Kpalmum i AaBath Te YOro HeMae y KOHKYPEHTIB.
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TexHoMorii Wo BUKOPUCTOBYHOTLCS Y PO3pOOLIi 3aCTOCYHKIB 3MIHIOOTLCS LLUBUAKO, arne, He 3BaXKaroun
Ha Lie, OAHI€El0 i3 OCHOBHUX YacTuH BekeHay € 6a3n gaHnX e KOpPiHHI 3MiHM BiabyBalTbCA He Tak YacTo,
TOMY B [iaHi CTaTTi OCHOBHa yBara 6yae npuaineHa came 6asam, Tak 9K OKpiM TOro Lo Le € BaXNMBMM
€NeMeHTOM BiH, SIK NpaBusio, € e i HANOOPOXKYOK YaCTUHOK apXiTEKTYPHOIO PilLIEHHS.

Ak BUAHO i3 pyc.1. 0AHMM i3 HAMBINbLUMX KOPUCTYBaYiB pensiLinHux 6a3 gaHux € came iHaHCOBUI CEKTOP.

BukoHaHHs paocnigxeHb

Ona Toro wob wock nporHo3yeBaTn Tpeba cnovaTky BU3HAYUTUCA i3 MOTOYHMM CTaHOM peyen. Ha
2020 pik mamxe 75 BigcoTKiB iHPPaCTPYKTYpU 3HAXOOMMNCSA caMe Ha «3ani3Hux» cepBepax(aus puc.2.)

Ane fKWO NoauBUTUCA Ha TOMOBUX KOPUCTYBadiB caMme XMapHuUX cepBiciB (puc.3.)[7] TO MOXHa
no6aunTn Wo came iHAHCOBMI CEKTOP € OAHWM i3 MigepiB No iHTerpawii CBOiX CepBiciB, Xxo4a 3axucT
o6nikoBNX AaHMx — ogHa 3 Hanbinblmnx npobnem, NoB'a3aHUX i3 po3TallyBaHHAM AaHMX Y XMapi.
Bisbmemo, Hanpuknag, AWS (Amazon Web Services). Ockinbku 3 Baloro KopeHeBOro 06mikoBOro
3anuncy 34iNCHIOETbCA KePyBaHHS NMOB'A3aHMMK pecypcamum Ta cepaicammn AWS, noTpibHO HagaTy NOBHUN
OOCTYN A0 BCIX AaHUX, BKAOYAOUK Ti, HA AKi NOLWINPIOTHCA NpaBa agMiHicTpaTopa.

IT services/consulting/
system integration 20%
Financial services 13% N
Government (all levels) 1% 1N
Healthcare/medical 9% N
Manufacturing 9% N
Software/application development 8% |
Education (all levels) s N
Retail/Distribution 6% N
Utility/Telecommunications/
Transportation 6% Il
Media/Entertainment 4% A
Consumer services 3% 1
Insurance 3% 1
Business services 2% 1
High-tech manufacturing 1% 1
Other 2% 1
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Puc.1. Ctatuctuka BUKopucTaHHs 6a3 gaHux 3a iHaycTpieto.

4% Other

On-premises systems  71%
25% In public clouds

Puc.2. PoamilleHHs iHdpacTpyKTypu onepaTopa.
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Top 3 Highest Cloud-Spending Industries
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services

Pwuc.3. Tligepn BUKOpUCTaHHSA XMapHMX CEpPBICiB.

HesBaxarum Ha Bce uUe, BinblWiCTb IHTEK KOMMNaHin nnaHye i Hagani nepeisgutn y nybniyHi
xmapu(puc.4.) Tak K Le Hagae 6eaniy nepesar[3]:

GinbLua rHyyKiCTb MaclTabyBaHHS;

MEHLLINA KOLLTOPUC;

He NOTpiOHO BUTpaYaTh Yac Ha NiaoTPUMKY CEpBEPHOI IHPpaCTPYKTYpH;
LWBNALWMNA WINAX ceTany Big po3pobKu A0 NPOAaKLLEHY;

MEHLLUWI piBeHb KBanigikauii nepcoHany;

Ginbwimn Bubip CYB[;

iHTerpauiq i3 iHWuMM XmMapHMMn cepsicamu;

LBWAKI Oekanu;

MOXIUBICTb NEPEHOCUTU NIKOBE HaBaHTaXeEHHS i3 HapOLLyBaHHAM MNOTY>KHOCTI;
Kpawe 6anaHcyBaHHS HABaHTaXKEHHS.

3rigHo i3 p1c.5 OCHOBHI 3ycunnga €BpONENCbKMX KOMMaHi BUTPAYaloTbCs CaMe Ha Mirpauito y xmapu
i, 9k 6aummo, dani Ha oOnNTMMI3auil KOWTIB, WO i He AOWBHO, TaK sK Tapudikauis cepsiciB €
GaraToBeKTOpPHOW i cknagHow. Lle HaBiTb nopoamno komnaHii siki NPOCTO MPOpPaxoBYyOTb BapTiCTb
ManbyTHBOI KOHPIrypauii iHpacTpyKTypu, a NOTiM KOHTPOSIOTbL PaxyHOK i HA4aTb CBOI pekoMeHaaLii
o0 Moro onTumisadlii.
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Past 12 months Next 12 months

Decrease 2% 2%
No change 32% 18%
Increase 1-5% 18% 15%
Increase 6-10% 16% 17%
Increase 11-25% 13% 17%
Increase 26-50% 9% 1%
Increase by more than 50% 4% 10%

Total Increase 26% 38%
Don’t know/unsure 7% 9%

Pwuc.4. Hanbnwkdi nnaHu cTocoBHO Mirpadii 6a3 gaHux y XmapHi cepsicu.

Top 3 Cloud Initiatives in Europe

(<)
50%
Fostering a cloud-
first strategy

(o)
70%
Workload migration
to the cloud

o)
59%
Optimizing cloud
use to cut costs

Puc.5. Ha siki po©oTu y xMapi BUTpa4yaloTb pecypcu EBPONENCHKI KOMMNaHii

I3 HaBeaeHOI BULLE CTAaTUCTUKM BUMAMBAE NULLIE O4MH BUCHOBOK — Hagani GinbLwicTb koMnaHii 6yayTb
NepeHoCUTI CBOI SIK 3BMYaWHI CepBiCU | 3aCTOCYHKM TaMm i 6a3n gaHnx came y nyonivHi xmapw.

Po3rnsHeMo eeKkTUBHICTb BUKOPUCTAHHA KOLUTIB, Tak SK nepw 3a Bce MeTa bisHecy -ue GinbLue
3apobnsaTn Ta MeHwe BuTpadaTtu. A gani BiglutoBxyBaTucs Bifg pesynbTartis. [ybniyHa xmapa, mabyTb,
HanbiNbL EKOHOMHE pilleHHs, 0cobnMBO SAKWO BM npautoeTe 3 SaaS-goaaTkom 3i 3pocTarynmu
BUMOramMmn OO iHdpacTpykTypu. lNpmBatHa xmapa, HaBnaku, Oyaoe HankpawimMm BapiaHTOM, SKLUO
KOHTponb Ta 6e3neka Ans Bac HanBaxnumeiwa. Tak gk HannonynsapHiwnm nyéniyHMM XmMapH1UM cepBicoM
e AWS pani 6ygemo posrnsgatu camo roro(puc.6.).
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Cloud Infrastructure Market Share
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Puc.6. CtaTucTtnka BUKOPUCTAHHSA XMapHUNX CEPBICIB.

Hani noctae nutaHHa — 4 Tpeba BMKOPUCTOBYBATU XMapHi cepsicM 6a3 gaHMX 4nm Bce X
BMKOPUCTOBYBaTU CaMOiHCTanboBaHy 6a3y AaHuXx.

PoarnaHemo AWS RDS (Relational Database Service) — ue 6asa gaHux sik cepBic. Bam HagaoTb
pocTtyn o 6asu gaHmx 6e3 HeobxigHOCTI il aamiHicTpyBaTK, a BCi TypbOTH WOA0 NIATPUMKN PE3EPBHOIO
KOMitoBaHHA, HanawTyBaHHs pennikauii Ta 3abesaneyeHHs BUCOKOI [OCTynHocTi Gepe Ha cebe
noctavanbHuK nocnyrm (to6to AWS)[5].

MpocTiwe Kaxyun BM OTpUMYETe OauH abo Kinbka eksemnnsapie B[, 3 akMMn MoxHa ogpasy
npautoBaTiu — nucat 4m yutatm gadi. MNMpy ubOMy Hemae HeOBXiAHOCTI camMOCTIMHO po3bupaTtucs 3
BCTAHOBIEHHAM Ta NOYATKOBO KOHdirypauieto camoi BI1. Ane, Hacnpaegi, € HroaHcu. ObmexeHHss RDS
MOXHa 3aranom ccopmyrnoBaTt Tak[2]:

e OCKINMbKM BeCb npouec agmiHicTpyBaHHA 6epe Ha cebe nposangep, BM SK KOpUCTyBau
oTpUMyeTe 0bMEXeHy MOXIMBICTb KOHQiIrypyBaHHsA B[, wo iHogi 6yBae KpUTUYHO, TOMY LUO
npu UbOMY BiACYTHS MOXIMBICTb NPU HEOOXIAHOCTI 3pOBUTU TOHKE HaNawTyBaHHS;

e i3 TOYkM 30py Oesnekn BM HaBiTb HE MaeTe KOpucTyBada i3 MOBHUM Habopom
aaMiHiCTpaTMBHMX NPUBINEIB;

e FKWO XTOCb pobuTb 3a Bac BCl «BpyaHy» poboTy, TO 3a ue AOBedeTbCs 3annatutu, a 'y
Bunagky RDS paxyHok 6yBae Yvmanum.

3pobUMO HEBENMYKNIA NPUMIPHUIA NMigPaXyHOK-NOPIBHAHHA MixX RDS

Ta camoiHcTanboBaHow 6a3ot Ha EC2. [1na npuknagy Bisbmemo 6a3y

cepefHbOro poamipy i3 napametpammu 32 CPU 128 RAM. [1na npoctoTtu

npuknagy BisbMemo 3suyanHuii SSD guck Ha 1Tb.

Ons RDS:

Estimated monthly costs

DB instance 2300.96 UsSD
Storage 127.00 UsD
Total 2427.96 UsSD

Puc.7. Po3spaxyHok BapTocTi iHCcTaHcy RDS i3 manctep Hogow

Axwo gogatn Hogy Ans penniku:
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Estimated monthly costs

DB instance 2300.96 UsSD
Multi-AZ standby instance 2300.96 UsSD
Storage 253.00 UsSD
Total 4854.92 USD

Pwuc.8. PospaxyHok BapTocTi iHCTaHCy RDS i3 manicTep HOA4OK Ta penikoro
Mpuknag ans 6asm Ha EC2:

Estimated monthly costs

instance type hour day month storageperGb 1Tb Total
master mbi.8xlarge 1,712 41,088 1232,64 0,11 110 1342,64

Total 1342,64

Pwuc.9. PospaxyHok BapTocTi iHcTaHcy EC2 i3 mancTep Hogow
I3 pennikoto:

Estimated monthly costs

instance type hour day month storage perGb 1Thb Total
master mebi.8xlarge 1,712 41,088 1232,64 0,11 110 1342,64
replica mé6i.8xlarge 1,712 41,088 1232,64 0,11 110 1342,64
Total 2685,28

Puc.10. PospaxyHok BapTocTi iHcTaHcy EC2 i3 MaiicTep HOZOH Ta penniko

Ak BUNNMBae i3 po3paxyHkiB — CamMOCTIMHO iHCTanboBaHa 6a3a gaHux B ABa pa3u geweslle, To6TO,
SKLO MW FOBOPMMO MPO KNacTepHy apxiTeKTypy ANA BUCOKOHaBaHTaXeHuX 6a3 gaHux, pisHuMus MOXe
caraTu OeCATKIB TUCAY JonapiB Ha Micsub.

TakoXX MOXXHa PO3rNAHYTU NiLeH30BaHi 6a3n gaHnX | NOPIBHATYM X LiHK, Bi3bMEMO A0 NpUKnagy ayxe
nonynspHun Microsoft SQL Server:

e RDS RI 32 cores price - 178116%$/pik
e Marketplace IAM 32 cores price - 137777$/pik + 15894%/pik 3a EC2 icHTaHC
e Own License 32 cores - 95632%$/pik + 15894%$/pik 3a EC2 icHTaHC

Lle o3Hauae wo i3 Toukn 30py Gi3HECY NOBHICTIO HIBEMETLCA ronoBHa nepesara RDS — Te wo He
Tpeba matn okpemMoro cneuianicta i3 6a3 gaHux, TOMy WO AN BENUKMX 06’€MIB BUrigHiLLE HAWHATH
komaHgy DBA.

YacTto 6yBae, Konu NpoeKT TifNbK1 NOYNHAETLCS, TO BUrigHiwe B3saTM RDS. Ane B Mipy 3pocTaHHs Ta
PO3BUTKY CaMOro NPOEKTY 3pOCTaE, sik NpaBuIo, i 6asa AaHux, a 3Ha4YnTb | BapTiCTb 3a KOXEH eK3eMnnsp
RDS. Y skuinicb MOMEHT nNpuxoauTb PO3YMiHHSA, WO BurigHiwe maTtn self-hosted-pilieHHsA, HaBiTb 3
ypaxyBaHHSAM BUTPAT Ha MOro po3ropTaHHA Ta NiATPUMKY Yacy i pecypcis.
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BucHoBok

e 5-7 pokiB Tomy rogi 6yrno roBoputn npo Te Wob BUCOKOHABaHTaXeHi 6a3n gaHux Cepmro3HMX
hiHaHCOBUX yCTaHOB MOrnun GyTW PO3ropHyTi y Xmapi, Tak SK NyGriyHi Xmapu He MOrnu HagaTwu
HeoOXigHYy NPOAYKTMBHICTL Hacamnepeg Yy wBuakocTi pobotn i3 guckom[1][4]. Ane nporpec y
TEXHONNOrisiX poboTK rinepei3opa NpPM3BIB 4O TOro WO BXe Make 0yab-siky 6a3y MoxHa mirpyeatn abo
PO3ropHyTK Y XMapi. Tomy MOXXHa BNEBHEHO rOBOPUTY LLLO MabyTHE po3ropTaHHS iHppacTpykTypu 6a3
AaHnx — ue nybnidHi abo npuBaTHi xmapw.

A ocb BUKOpUCTaHHA Ge3cepBepHux TexHonorin(Hanpuknag RDS y AWS) Bce X He Habyae Takoro
BENUKOro maclutabdy. Tak sik MOKK WO camoiHCTanboBaHi 6a3n gaHux oKpiM TOro WO € AeleBLUNMN He
TiINbKM y NNaHi 3anisa, a i y nnaxi niyexsin Ha nnaTtHi Bepcii 6a3 gaHux. Okpim Toro, camoiHCTanboBaHi
Bepcii HagatoTb OiNblly THYYKICTb Ta MAHEBPEHICTb MO BUPILLEHHIO BUHMKAOYMX MUTaHb MO Mipi
ekcrnnyaTauii, Hanpuknag, ons poboTu i3 4MCKOM MOXXHA BUKOpPMUCTOBYBaTK nporpamMHi RAID ans guckis
Pi3HMX TUNIB, PO3HOCUTN HAaBaHTaXXEHHSA Ha pi3Hi po3ginu(Hanpuknag Ha ogauH po3ain dannm 6asn, Ha
iHWKIA po3ain dannu xypHanis)[1] abo > BUKOPUCTOBYBaTN ONTUMI3aLil0 3@ paxyHOK camoi hannoBoi
cucTeMun Ta il 4o4aTKOBUX ONMLi, BUKOPMCTOBYBATM KOMOiHaLIT i3 iHCTaHCIB i3 eheMepHNM cTopagkem
Ta opKecTpaTopiB i cUCTEM ynpaBriHHA KOHQIrypauissMmu ans pensikadii wo BUKOPUCTOBYIOTLCS NuLle
AN YNTaHHS.
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