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PO3NOJAUVIEHUX OBYUCJIEHDb Y BUCOKOHABATAKEHUX
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B po6oTi po3ristHyTO MeTO BUKOPUCTaHHS Oi3Hec-aHalizy y BHOOpI ONTUMAIBHOTO PillIeHHS
IUIST TIPaKTHYHOTO 3aCTOCYBaHHs IUIAT(OPMH DO3MOMAUICHHS MHOTOKIB. Y JaHOMY METOi
BUKOPHCTAHO Bimkpure nporpamHe 3abesneuends Apache Kafka, sike pospoGiiene xommani€ro
LinkedIn ta mepemane Apache, mis BimbHOro (O€3KOLITOBHOrO) JIEH3YBaHHA. PO3MISHYTO
MacImTa0yBaHHS TMapajlelbHO BEIHMKOI KUTBKOCTI OJHOYACHUX 3amuTiB. OOrOBOPIOETHCS TaKOXK
BUKOPHCTAHHS JaHOI MIaTGOpMH 11 0OPOOKH NMOTOYHMX 3aBIaHb IS CHCTEM IO HAPaXOBYIOTh
OinpIne 2 MITH. KOPUCTYBaYiB.

Kniouosi crosa: GisHec ananis, apxirexrypui pinrenns, Apache Kafka, Apache Connector,
Apache Streams, ropusoHTaibHEe MacIITaOyBaHHSA, PO3NOJALIEHI OOYMCIEHHS, MapajesbHi
00YHCIICHHS.

Beryn

[Totpeba y Oi3Hec-aHaNi3li BUHMKIA Yy KOMIIAHiM, $Ki 3ITKHYJIHCh 3 HPOOJIEMOIO
OHOBJICHHSIM Ta Mojudikauiero icHyrounx iHdopmaniiHux cucreM. OCHOBHI 3ajadi, sKi
CTaBUIIMChH Tiepe]l Oi3HeC aHAJITUKAaMM — 1€ 3MEHIIUTH BUTPATH Ta MiABUIIUTH €()EKTUBHICTH
po0OTH, 3MATHICTD 0 MacIITA0yBaHHS Ta BIPOBAHKEHHS CYYacCHUX MUPPOBUX TeXHOJOTIH [1].

Jo mporo wacy icHyrodui cucreMu MacmraOyBagach B OCHOBHOMY JIMIIE 3aBJASKH
30UTBIICHHI0 KITBKOCTI oOnmamHaHHs. ONHAK, MPH TakOMy IMiAXO[i, IMEPecTae MpaIfoBaTH
3akoH Mypa [2], skuii nepenbadae ekcroHeHIlialbHe 3pocTaHHs edekruBHocTi. Kpim Toro,
BKa3aHWU WiAXiA HE Ja€ MOXJIHMBOCTI Ha HAICKHOMY piBHI 3IifiCHIOBaTH NapayeibHi
obOuncienHs. ToMy, MeTOO JaHOT poOOTH OYII0 3MIHUTH apXITEKTypy iHPOPMAMiHHOI CHCTEMH
3 MaKCUMaJIbHUM 30epexeHHs icHyrouoi cTpykTypu. Ha puc. 1 mokazaHo cxemy AisuIbHOCTI
Oi3Hec-aHamizy.

Bxioni Oani - 1le NOKyMEHTallis KIi€HTa, JO SIKOI BiTHOCATHCS BUMOTH Oi3HECy J0
NPOAYKTy 4H CepBicy. IX MOXHA OTpMMATH y BUIJISI SK ONMHCY, TAaK i Mifl Yac MOAAJIBIINX
IHTEpB’10 3 €KCIepTaMu 3aMOBHUKA. [Iponosuyis Apximexmopie — pilmeHHS ab0 KOMILIEKC
MIPOTPaMHUX PillleHb, SKi MOKYTh OyTH BUKOPHCTaHI JUIS 33J0BOJICHHS NOTPeO MPOAYKTIB 4K
cepgiciB 0i3Hecy. bwodocem ma Obmedcenns — (HaKTOpH, IO NPSAMO BIUIMBAIOTH Ha BUOIp
kpamoro pimenns. [lo Obmedcens BIAHOCUTHCS iCHYyIO4a apxirtekTypa (0asw DaHUX, MOBa
NpOrpaMyBaHHsl ICHYIOUOTO pIllIleHHs, IporpamMHe 3a0e3leueHHsl cepBepiB, KOHQIryparis
CepBEPHOTO O0JIaTHAHHS).
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Puc.1. Bxinni Ta BUXifHI faHUX 3a71a4 Oi3HEC-aHATI3Y.

I3 puc.1 BUIHO, IO KiHIEBUM IPOIYKTOM PO3B’S3KY 3anadi Oi3Hec aHamizy € Pesyrvmam
— Mera 0Oi3Hec aHaiily oOpaTH Halkpaimie pimeHHS i1 Oi3HeCy, Ha OCHOBI BXITHHX HaHUX,
BPaxOBYIOYH (haKTOPH, IO MPSMO ab0 OMOCEPEIKOBAHO BILTUBAIOTH.

Y poboti mis o0poOkm Bemmkoi KimebkocTi gammx (Big data ) BukopmcraHO
BrcokoHaBaHTaxeHy cucreMy (Highload System) [3]. Taka cuctema BiAmoBiae HACTYITHHM
KpHUTEPIsM:

- BeJMKa KUIbKICTh KOPUCTYBAYiB, 10 3IiHCHIOIOTH OJJHOYACHI TICBHI IiT;

- BEJNHMKHH 00’€M JaHMX, KUl HEOOXI/IHO ONpaIbOBYBaTH,;

- 0araToudmnceNbHI Ta CKJIa/IHI oreparii;

- BHCOKA IIBUIKICTH BIAMOBIAHOI CUCTEMH,

- 3JaTHICTbh JI0 MacIITa0yBaHHs;

- MOIYJIBHICTb.

JJis OLIHKY BEIMYMHN HABAHTA)XCHHS CHCTEMH BHKOPHCTOBYIOTh IIOKA3HUKHU TPOITYCKHOT
spatHocTi  (throughput) ta 3atpumku [3]. BoHM Bu3HAYarOTh 3 KO MaKCHMAaIbHOKO
IIBUIKICTIO JaHI MOXYTh OyTH ONpaIlbOBaHI CHCTEMOIO Ta dac, SKHH CHCTeMa 3aTpavae Ha
30epeXeHHS 4YM OTpPUMaHHS JaHux Bimmosimuo. [ns Toro, mo0 30epertu OamaHc Mix
3aTpaTaMM Ha BapTicTb 3 OJHOTO OOKy, Ta BUMOTaMH IIOJO MPOIYCKHOI 3MaTHOCTI i
3aTPUMKOIO 3 IHIIOTO OOKY, 3aJ]al0THCSl HACTYITHI BUMOTH JI0 CHCTEMU:

- BHCOKa MPOIyCKHa 31aTHicTh 10 1 T'6iT/c, i npu npoMy Hu3bKa 3aTprMKa (10 100 mc)

(st TOCTOBIPHOCTI IOKA3HHUKIB, 3aMipH MOKHA TIPOBOJIMTH HA HAWOLIBIIN 3aTPATHOMY
Ta CKJIATHOMY TIPOIIECi — MOHITOPHHTY JOCTYITHOCTI CEPBICiB y CHCTEMI);

- BHCOKa INPOITyCKHAa 3/aTHICTh (MakCHUMaJbHO MOXJIHMBA) Ta JIOCTaTHHO BHCOKA
3aTpuMKka, ane He Oinpme 200 Mc, mpu o0poOmi 00’€KTiB y peasbHOMY 4aci,
HanpuKiang, TIpH MUpPyBaHHI JaHUX KOPUCTYBadiB JuId 3a0e3medeHHs  ix
KOH(]1ICHIIIITHOCTI;

- HHM3bKa NPOITyCKHA 3JIaTHICTh Ta HU3bKa 3aTpHMKa, 10 10 Mc, HanmpuKiaz, nepeBipka
BBeJCHHs AaHuX (opdorpadis, rHyYKHH MOUIYK TOIIO) Y MOJISAX (OPM KOPHCTYBaYiB.
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Jdnst macumraOyBaHHS CHUCTEMH CKOPHCTA€MOCH IIIIXOJ0OM, IO 0a3zyeTbcs Ha 3aKOHI
Awmpana [4], sikuit imocTpye 0OMEXeHHs POCTY NPOAYKTHBHOCTI OOUYHCITIOBAIBHOI CHCTEMH 13
30UTBIICHHSM KUTBKOCTI OOYHMCIIOBAYiB. 3TiHO 3 IIUM 3aKOHOM, Yy BHUIAJKy, KOJIM 3aaada
PO3MOAINAETECS HA JACKiIbKAa YaCTHH, CYMapHHUi Jac ii BUKOHAHHS Ha MapajieNlbHill cicTeMi He
MOXe OyTHM MEHIIMM BiI 9acy BHKOHAHHS HaHOUIbII moBimbHOTO (parmeHty. [Ipm 1mpomy
MIPUCKOPEHHS BUKOHAHHA IIPOTPaMHU 33 PaxXyHOK po3MapayielieHHs ii iHCTPYKIiii Ha MHOXHHY
o0urciaroBadiB 0OMEKEeHE YacoM, HEOOXIIHHM Ha BUKOHAHHS 11 MOCHIZOBHUX IHCTPYKIIii.
SIkmo anropuTM 3ajadvi JOMyCKae, [0 YacTHHA O Bil 3aralibHOrO 00’€My MOXe OyTH
OTpUMaHa JIMIIC MOCIiIOBHHMH pPO3pPaxyHKaMH, TOJAI YacTWHA 1-o Mporpamu Moxe OyTH
po3mapainenicHa igeanbHo. ToOTO uwac oOuucicHHS Oyae OOEpHEHO MPOMOPIHHUN YUCITy
3amissHUX By37iB p. Toxl MPHCKOpEHHs, sKe MOXe OyTH OTpHUMaHE Ha OOYHCIIIOBaJIbHIN
CHUCTEMI, II0 CKJIAJAEThCS 3 p MPOLECOPIB, Y MOPIBHSAHHI 3 OJHONPOLIECOPHUM DILICHHIM, HE
Oy/ie mepeBUIyBaTH BETUYUHH:

VY Tabnumi moka3aHo 30UTBIICHHS MBHAKOMII mporpamu (y pasd) i3 YacTKOK IOCIHiTOBHUX
004nCIIeHb O IIPU BUKOPUCTaHHI P IPOLECOPIB.

o

) 10 100 1000

0 10 100 1000
0,1 5,263 | 9,174 | 9,910
0,25 3,077 | 3,883 | 3,988
04 2,174 | 2,463 | 2,496

3 Tabnumi BUIHO, IO JIMIIE aNTOPUTM, SKHH HE MICTHTH TIOCHIJOBHUX OOYHCIICHB
(ao=0) mosBosise orpumard JIHIHHWEA OPHUPICT NPOLYKTUBHOCTI 3 POCTOM KUILKOCTI
00YHCITIOBAYIB Y CUCTEMI. SIKIIO 5K OIS MTOCTITOBHUX OOYHCIICHb B alropuTMi piBHA 25%, TO
301IbIIICHHS Yrcha mpoiecopis 10 10 mae npuckopenns e y 3,077 pazis. OTxe mpu yacTii
MOCHIZIOBHUX OOYHMCIEHb O 3arajibHUHd NPUPICT NPOJYKTHBHOCTI HE MOXE IEPEBHUILYBaTH
1/o. Ormxe, SKIO MONOBMHA KOy IOCTIMOBHA, TO 3aralbHUA TPHUPICT HIKOIM HE
MEpeBUIIATh 2. 3aKOH AjaMapa TakoX IOKa3ye, IO HPUPICT €PEeKTHBHOCTI OOYHCICHB
3aJIeKHUTh Bil QJITOPUTMY 33/1adi 1 3aBXKIM OOMEXeHHH 3BepXy, sAkmo o #0. Omxe He i
BCSIKO1 3aJ1a4i € CEHC HapOIIyBaTH YMCJIO MPOIECOPiB y 00UMCIIOBaNbHIN cuctemi. Kpim toro,
SIKIO BpaxyBaTW dac, HEOOXIMHWI JUId mepenadi JaHUX MK By3JIaMH OOYHCIIOBaJIbHOT
CHUCTEMH, TO MOKE BHUSBUTHCH, IO 3AJICKHICTh Yacy OOYHCIICHB BiJ 4YHclia BY3JiB Oyae MaTh
MiHiMyM. e Hakmajgae oOMex)eHHs Ha MacIITabOBaHICTh OOYUCITIOBANBHOI cucteMu. ToOTo,
MTOYUHAIOYH 3 TIEBHOTO MOMEHTY, JI0JIaBaHHs HOBHX BY3IIiB y cUCTeMy Oyje 301IbIIyBaTH Yac,
HEOOXITHUH I PO3B’ 3Ky 3a/adi.

PesyabTaTt podoTn
Y po0oTi BUKOPHUCTAHO METOJ] TOPH30HTAIBHOTO MaclTaOyBaHHS SKHH TOJATaE y
PO3IUICHHI CHUCTEMH Ha OKpeMi CTPYKTYPHI KOMIIOHEHTH, 4acTO 3 PO3HECEHHSM IX 10 Pi3HHX
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cepBepax, SKi MOXYTb TapajeilbHO BUKOHYBaTH okpeMi ¢yHkuii. Lleii meron morpedye
BHECEHHS 3MiHM MPOTPaMHOr0 Koay Yy poOOTi mporpamu, INpH LbOMY 3aJIUIIAETHCS
000B’A3KOBUM 371 ICHEHHS POOOTH MPOTPaMH SK OJHI€T HITICHOT CHCTEMH.

Peanmizaiiis 3aBmaHHs 3aificHIOBanach 3a gomomoror cucremu Apache Kafka, sxa
J03BOJISIE HE BUXOAWTH 332 PAaMKH BCTAHOBJICHHMX ITOKA3HHKIB, Ta BHKOPUCTATH HPUHIHII
ropu3oHTanbHOTO MacmrtabyBanus [5]. Taka cucTeMa peanizoBaHa y pealbHO MPAIFOYHX
Oi3Hec-mpoekTax. 30KpeMa, amepukaHchbka miogeHHa razera The New York Times
BukopuctoBye Apache Kafka Streams mms 30epiraHHs i HOMIMpEHHS B peaJbHOMY daci
OMyOJIIKOBAHOTO KOHTCHTY CEpEell Pi3HUX OJATKIB 1 CHCTEM, SIKi pOOJIAThH HOr0 JOCTYITHUM IS
4yuTayiB (CEpBICH MiAMUCKH, MOOLIBHI TOJaTKN, HOBUHHI arperaTopy Ta iH.);colliallbHa Mepexa
¢doro3obpaxkenp Pinterest 3a gomomororo Apache Kafka. Kagpka Crpimc 3moria
MaciitaOyBaTH BJAaCHY IHTENEKTyaJbHy CHCTEMY OIO/DKCTYBAaHHS CBO€El  PEKIaMHOL
iHpPACTPYKTYpH B PEXUMI peaJbHOrO Yacy, IiJBUIIMBIIA TOYHICT MPOTHO3IB MO (hiHAHCOBUX
Butpatax. OnuH 3 HalOieIMX OaHkiB Himepnannis, Rabobank 3acrocoBye Kadka Ctpimc mist
OTIOBIMICHHS KJII€HTIB B PSKUMI pealbHOTO Jacy Mpo GpiHaHCOBI MOl

[puHIUN ii poOOTH TOJATAE y MiABUIIEHHI IPOITYCKHOT 3MATHOCTI 3aBASKH 301IBIIICHHIO
po3mipy makery (batch) samuris. Ilinm nakerom OyJaeMo pO3yMiTH TpyIy 3aIldTiB, Bif
nporocepis (Producers), o BiIpaBIsSIOTECS SIK OJHE IIije, sl 30epiraHHs B OHOMY PO3/iii
(partition). Ilpoxrocepu BiANOBimarOTH 3a Te, SKMH caMe MAaKeT BHKOPHCTATH IUIS 3alUCy A0
KOHKPETHOTO pO37idy. BOHHM MpalfoloTh 3a MPUHIMIIOM IMKIIYHOTO IUIaHyBaHHS (round-
robin). V 3aranbHOMY BHMAQJAKy IIeii alTOPUTM OTHKCY€E IUIAHYBAaHHS MPOLECIB Ta KOMYTAIlii
MaKkeTiB JaHuX. B gaHOMy BUNaAKy BiH BUKOPHCTOBYETHCS SIK JUCIIETYEp IAKETIB JaHUX IS
OanaHCy HaBaHTa)keHHs ab0 BHM3HAua€ SK [[e MOXKHA 3pOOUTH BIAMOBIIHO 10 MeBHOT (yHKii
CEMaHTHYHOTO PO3/iIeHHs (CKaXXiMO, Ha OCHOBI SIKOTOChH KJIIOYa B 3aIiCi).

Producers

[aor | [ 2o | [ 200 ]

\“ ! '// -

Kafka Stream
Connectors
Cluster | = Processors

App

gl
:\\
-]

|App‘ ‘App| |App|

Consumers

Puc. 2. Tunosa apxitekrypa po6oru Apache Kafka [5].

Ha puc.2 npencraeieHo TUoBY apxitektypy poootu Apache Kafka. Tyt Kafka Cluster —
ne miatgopma 3 pO3NOAUICHHMH MOTOKAMH, IO 00 €nHyr0ThCA B Temu (topics); Consumers
(KOHCIOMEpH) — J03BOJISIE OAATKY (IpyIii MOJAaTKiB) MiJIIUCATUCS HA OJHY a0 JEKiIbKa TeM
(topics) i oOpoOiasTH TOTIK 3ammciB, CTBOpeHHX 10 Hux; Connectors (koHekTopu) —
JI03BOJISIFOTH  CTBOPIOBATH Ta 3allyCKaTH OaraTtopas3oBi Ipojiocepu abo KOHCIOMEpH, sIKi
migkmodaroTh Kafka no icHyrounx gomatkiB abo cucteM naHux. Hampukmana, KOHEKTOpP 10
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pensuiiinoi 6asu gaHux Moxe ¢ikcyBatu Bei 3MiHm B TaGmuumi; Producers (mpomiocepu) —
JI03BOJISIE OMATKy (IpyINi M0JaTKiB) MyOJiKyBaTH MOTIK 3aMUCiB i3 OHi€l a00 JEKUIBKOX TeM
(topics) Kafka; DB — pensiiini 6a3u ganux; APp — 101aToK abo rpymna J0AaTKiB;

3 puc. 2 BUIUIHBAE, IO y BUMAAKY KOJIU MPOTIOCEPU BUPOOIISIOTH OiNBIIE 3aIUTiB OJHOTO
THUITy, TO YHCJIO KOHCIOMEpiB (CONSUMErs) Oyde BimmoBimHO 36imbIryBaTHCh. KOHCIOMepH
BHKOPUCTOBYIOTBCS ISl 3UMTYBaHHS INaHWX 3 PO3IUTY, i MOXYTh 00’€THYBaTHCh B TPYIH
KOHCIOMEDIB.

Ha puc. 3, HaBeaeHo npuKiIa] 00 €JHAHHS KOHCIOMEpIB B IPYIH, Ha OCHOBI POOOTH 3
JIBOMa CepBepaMu, KOTPi MarOTh 4 Pi3HUX PO3IIIH A POOOTH 3 JBOMA IPyNaMH KOHCIOMEPIB,
pisaoro posmipy. [Ipu ToMy, B Tpymi KOHCIOMepiB A mpairoe 2 npencraBuuku (instance), a B
rpymi KoHciomepiB B mparmtoe 4 mpencraBauka (instance). Ilpu tomy, 06poOka iX MOTOKiB
JAHUX 3MIHCHIOETHCS TIEPEXPECHO 3 PI3HUMU CEPBEPaAMU Ta Pi3HUMHU PO3JIiIaMHU.

Kafka Cluster

Server 1— Server 2
ITPO||P3| ﬂP1 ||P2_||
i ~ ~
S NN\

LY LY LY EN

C1 c2 C3 C4 C5 Cé

Consumer Group A Consumer Group B——

Puc. 3. Cxema po60oTH 00’ €JHAHUX TPYIl KOHCIOMEPIB.

VYeci ¢yHKIi, 110 onucaHi BUIlle, BUKOHYE PO3po0JicHa aBTOpaMK OpHTiHAJbHA IporpaMa
06poOku TekcToBrX MacuBiB (Array) ta crpiuok (String) minkmrouenns Streams APl y Java 8+
1uist pobotr 3 BigData. IIporpama npejcraBiicHa B JOJaTKy.

BucHoBku

IpoBenenuit y poboTi aHai3 mokasas, 1o 3MiHa napaMmeTpy posmipy nakery (batch.size)
MOJKE TiJIBUIINATH TMPOITYCKHY 3MaTHICTh, 3MEHIIUTH HABAHTAXXCHHS MpPHU OOpOOIi MakeTiB a
TaKOX OIepalliil MOTOKOBOTO BBEJCHHSI-BHBEACHHSA JAaHMX. A TP HU3BKOMY HaBaHTa)XXEHHI
Kadxa mMosxe 3011bITYBaTH 3aTPUMKY BiAIIPaBKH IAKETIB, OCKUTBKU MpoArocep Oyae OdiKyBaTH
TOTOBHOCTI HAaKeTy.

Ha ocHOBI oTpuMaHuX pe3yJbTaTiB TaKOX MOXHA CTBEPXKYBATH, 110 HE JTOCTaTHBO JINIIE
3a0e3MeYnTH 3YUTYBAHHS Ta 3alMC MOTOKY AAHUX, TOJIOBHA MeTa — IIe 3a0e3neuuTH 00poOKy
MOTOKIB y peansHOMy Yaci. s uporo mokna Bukopucratu Kafka Streams APl — motokoswuii
Mporecop, 1o MpuiiMae Oe3mepepBHI MOTOKHM JAaHUX 3 BXIJHUX KaHAJiB, BHKOHYE TEBHY
00poOKy Ha IIbOMY BXOJi, Ta 3a0e3mneuye Oe3nepepBHEe BUBSACHHS JaHUX.

OTxe, 3aBASKH HOBIM apXiTEKTypi, BOAJIOCS peani3yBaTH MOXIIMBICTH MacIITaOyBaHHS
6e3 30inbIIeHHS KiTbKOCTi oOnmamHaHHA. Ilpm mpoMy 3miiCHEHO NepeBEeIeHHS CHCTEMH Ha
HOBHH NPUHIMI PoOOTH — MOIyibHICTh (ockinbku Kadka mo3Boiisie mimkmodaTH MOAYJi Ta
aruTikanii He3aJe)XXHO BiJ MOBH IPOTPaMyBaHHA), Ta 3a0€3NEUYUTH IOAANBIIYy eCKalallilo
0i3Hecy KJIi€HTA.
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JlonaTok.
JeMo nporpama o0po0KH TEKCTOBUX MaCHBIiB

- dimport org.apache.kafka.common.serialization.Serdes;
- import org.apache.kafka.common.utils.Bytes;

- import org.apache.kafka.streams.KafkaStreams;

- import org.apache.kafka.streams.StreamsBuilder;

- import org.apache.kafka.streams.StreamsConfig;

- dimport org.apache.kafka.streams.kstream.KStream;

- import org.apache.kafka.streams.kstream.KTable;

- dimport org.apache.kafka.streams.kstream.Materialized;
- import org.apache.kafka.streams.kstream.Produced;

- import org.apache.kafka.streams.state.KeyValueStore;

- import java.util.Arrays;
- import java.util.Properties;

- public class WordCountApplication {

- public static void main(final String[] args) throws
Exception {

- Properties props = new Properties();

- props.put (StreamsConfig.APPLICATION ID CONFIG,
"word-count-application") ; -

- props.put (StreamsConfig.BOOTSTRAP SERVERS CONFIG,
"kaf-ka-brokerl1:9092");
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props.put (StreamsConfig.DEFAULT KEY SERDE CLASS CONFIG,
Serdes.String () .getClass());

props.put (StreamsConfig.DEFAULT VALUE SERDE CLASS CONFIG,

Serdes.String () .getClass());

StreamsBuilder builder = new StreamsBuilder();
KStream<String, String> textLines = build-
er.stream("TextLinesTopic") ;
KTable<String, Long> wordCounts = textLines
.flatMapValues (textLine =-> Ar-
rays.asList (textLine.toLowerCase () .split ("\\W+")))
.groupBy ((key, word) =-> word)
.count (Materialized.<String, Long, Key-
ValueStore<Bytes, byte[]>>as("counts-store"));
wordCounts.toStream() .to ("WordsWithCountsTopic",
Produced.with (Serdes.String (), Serdes.Long())):;

KafkaStreams streams = new Kaf-
kaStreams (builder.build(), props):;
streams.start () ;
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In this article, discovered the method of use of business analysis in choosing the optimal

solution for practical application distribution platform streams. This method uses the open source
software Apache Kafka, developed by LinkedIn and provided by Apache, for free (permissive
free software) licensing. Considered scaling of a large number of concurrent requests. The use of
this platform to handle current tasks for systems with more than 2 million users is also discussed.

The method of horizontal scaling is used in the work, which consists in dividing the system

into separate structural components, often with their distribution on different servers, which can
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perform separate functions in parallel. This method requires a change in the program code in the
operation of the program, while it remains mandatory to implement the program as a single
integrated system.

The task was implemented using the Apache Kafka system, which allows not to go beyond
the established indicators, and to use the principle of horizontal scaling. This system is
implemented in real business projects: In particular, the American daily The New York Times
uses Apache Kafka Streams to store and distribute real-time published content among various
applications and systems that make it available to readers (subscription services, mobile
applications, news aggregators, etc.), social network of Pinterest photos using Apache Kafka.
Kafka Streams was able to scale its own Intelligent Budgeting System for its advertising
infrastructure in real time, increasing the accuracy of financial cost forecasts. One of the largest
banks in the Netherlands, Rabobank uses Kafka Streams to notify customers in real time about
financial events.

The principle of its operation is to increase throughput by increasing the size of the batch of
requests. Under the batch, we mean a group of requests from producers, sent as a whole, for
storage in one partition. Producers are responsible for which batch to use to write to a specific
partition. They work on the principle of cyclic planning (round-robin). In the general case, this
algorithm describes process scheduling and communication of data batch. In this case, it is used
as a data batch manager for load balance or determines how this can be done according to a
certain semantic separation function (say, based on some key in the record).

The analysis carried out in this work showed that changing the parameter of the packet size
(batch.size) can increase the bandwidth, reduce the load when processing packets, as well as the
operations of streaming 1/0. And at low load, Kafka can increase the delay in sending packages,
as the producer will expect the batch to be ready.

Based on the results obtained, it can also be argued that it is not enough just to read and write
a data stream, the main goal is to ensure the processing of streams in real time. For this purpose, it
can be used the Kafka Streams API, a streaming processor that receives continuous data streams
from input channels, performs some processing on that input, and provides continuous data
output.

Thus, thanks to the new architecture, it was possible to implement the possibility of scaling
without increasing the number of equipment. At the same time, the system was transferred to a
new principle of operation - modularity (because Kafka allows you to connect modules and
applications regardless of the programming language), and to ensure further escalation of the
client's business.
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