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B po6oTi po3risiHyTO METO BUKOPUCTaHHS Oi3Hec-aHalizy y BUOOpI ONTUMAIBHOTO PillIeHHS
IUIsT TIPAKTHYHOTO 3aCTOCYBAaHHS IUIATOPMU PO3IMOALICHHS MOTOKIB. Y JaHOMY METOi
BUKOPHCTAHO Bimkpure nporpamHe 3abesneuenns Apache Kafka, sike pospobiene kommani€eo
LinkedIn ta mepemane Apache, mis BimbHOro (6€3KOLITOBHOrO) JlEH3YBaHHS. PO3MISIHYTO
MacImTa0yBaHHA TMapalelbHO BEIHMKOI KUTBKOCTI OJHOYACHUX 3amuTiB. OOTOBOPIOETHCS TaKOXK
BUKOPHCTaHHS JaHoI m1aThopMu 111 0OpOOKH MOTOYHMX 3aBJaHb IS CHCTEM IO HAPAXOBYIOTh
OinpIne 2 MITH. KOPHCTYBayiB.

Kniouosi crnosa: 6isHec anamis, apxirtekrypui pinrenns, Apache Kafka, Apache Connector,
Apache Streams, ropusoHTanbHE MacmITaOyBaHHSA, PO3NOJALIECHI OOYHMCIIEHHS, MNapajesbHi
00UHMCIIeHHSI.

Beryn

IMotpeba y Oi3Hec-aHami3i BHHHUKIA Yy KOMIIAHIW, sKi 3ITKHYJIHCh 3 IPOOIEMOIO
OHOBJICHHSAM Ta Momudikaiiero icHyrounx iHpopMmamiiHuX cucteM. OCHOBHI 3amadi, SKi
CTaBIJIUCH Tiepe]] Oi3HeC aHANITHKaMHU — I¢ 3MEHIINTH BUTPATH Ta MiIBUIIUTH €()EKTHBHICTH
po0OTH, 3MATHICTD 0 MacIITA0yBaHHS Ta BIPOBAHKEHHS Cy4acCHUX HUPPOBUX TeXHOJOTIH [1].

Jo uporo wacy icHyroui cucTeMH MacilitaOyBajgach B OCHOBHOMY JIMINE 3aBJSKU
30UIBIIEHHIO KUTbKOCTI oOyiagHanHs. OnHAaK, MPH TAaKOMY IIiIXOMl, NEPecTae MpalloBaTH
3akoH Mypa [2], sxuii mepenbavyae eKCIOHEHIaNbHE 3pocTanHs edekruBHOCTI. Kpim Toro,
BKa3aHMW MiIXiJ] HE Ja€ MOXJIMBOCTI Ha HAJEKHOMY pIiBHI 3IiHCHIOBaTH mapaselbHi
obuncnenns. Tomy, MeTor0 a0l po6OTH OyII0 3MIHUTH apXiTeKTypy iH(popMaLiitHOl cucTemu
3 MaKCUMaJbHUM 30€pexeHHs iCHyro4oi cTpykTypu. Ha puc. 1 mokazaHo cxemy HisuIbHOCTI
Oi3Hec-aHaIi3y.

Bxioni Oawni - ue DOKyMEHTAIlisl KJIi€HTa, JO SKOI BITHOCAThCS BUMOTH Oi3HECY IO
TNIPOJYKTY 4H cepBicy. IX MOKHa OTPMMATH y BUIVISII SK OMKMCY, TaK i IiJ 4ac MOAANbIINX
IHTEpB’10 3 eKCIepTaMM 3aMOBHHUKA. [Iponosuyia Apximexmopié — pilieHHS a00 KOMIUIEKC
MIPOTPaMHUX pilIeHb, SKi MOKYTh OyTH BUKOPHCTaHI JUIS 33J0BOJICHHS MOTPeO NMPOAYKTIB 4K
cepBiciB 0Oi3Hecy. hroodacem ma Obmescenns — (QaKTOpPH, MO MPSMO BIUIMBAIOTH Ha BUOIp
kpamoro pimeHHs. [lo Obmedswcens BITHOCHUTBCS iCHyIOYa apxiTekrypa (0a3su maHuX, MOBa
MIpoTrpaMyBaHHS ICHYIOWOTO pillleHHsS, TporpamMHe 3a0e3ledeHHs cepBepiB, KOH}iryparis
CEpPBEPHOTO OO THAHHS).
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Puc.1. Bxinni Ta BUXigHI 1aHUX 3a71a4 Oi3HEC-aHATI3Y.

I3 puc.1 BUIHO, 110 KIHIIEBUM MPOIAYKTOM PO3B’sI3Ky 3aaadi Oi3Hec aHali3y € Pezyibmam
— Meta 0Oi3Hec aHaji3y OOpaTH Hadkpaiie pilieHHS i Oi3HECY, Ha OCHOBI BXIAHHX JaHHUX,
BPaxoBYIOYH (aKTOPH, IO NPsMO ab0 OMOCEPEIKOBAHO BILTUBAIOTH.

Y pobGori mnst oOpoOku Benukoi Kinmbkocti nanmx (Big data ) Bukopucrano
BrucokoHaBaHTaxeHy cucremy (Highload System) [3]. Taka cuctema BiAMOBinae HACTYIHHM
KpHUTEPIsM:

- BeJHKAa KUTBKICTh KOPHCTYBAYiB, IO 3IHCHIOIOTH OJHOYACHI TICBHI MiT;

- BeJHKHI 00’€M JaHUX, SIKUI He0OXiTHO OTPanbOBYBaTH;

- DaraTodmceNbHI Ta CKJIaIHI OTeparii;

- BHCOKa IIBUIKICTH BIAMOBIIHOI CUCTEMHU;

- 3IATHICTH 0 MacIITaOyBaHHS;

- MOIYJTBHICTE.

J1st OLIHKY BEJTMYMHU HaBaHT)KEHHS CUCTEMU BUKOPHCTOBYIOTh MOKa3HUKH IPOIYCKHOT
smatHocTi  (throughput) ta satpumkm [3]. BoHM Bu3HAuYaroTh 3 SKOK MaKCHMAaIbHOKO
LIBUKICTIO JIaHi MOXYTh OyTH ONpalbOBaHI CHUCTEMOIO Ta yac, sIKMH CHCTeMa 3aTpayvae Ha
30epeXeHHsT 4YM OTpPUMaHHS AaHuX Bigmosimuo. [ns Ttoro, mo0 30epertu OamaHc Mix
3aTpaTaMd Ha BapTiCTh 3 OAHOrO OOKy, Ta BHUMOTaMH IIOAO MPOIYCKHOI 3[aTHOCTI 1
3aTPUMKOIO 3 1HIIOTO OOKY, 3aJaf0ThCSI HACTYITHI BUMOTH JI0 CHCTEMHU:

- BHCOKa MPOMycKHa 31aTHicTh g0 1 T'6it/c, i npu npoMy Hu3bka 3aTpumMka (10 100 mc)

(nu1st TOCTOBIPHOCTI MOKA3HHUKIB, 3aMipH MOXKHA MPOBOJIMTH Ha HAHOLIBLI 3aTPATHOMY
Ta CKJIATHOMY HPOLECi — MOHITOPHHTY TOCTYITHOCTI CEpPBICiB y CHCTEMI);

- BHCOKa INpOITyCKHa 3/aTHICTh (MakCHUMaJbHO MOXJIHMBA) Ta JIOCTAaTHHO BHCOKA
3aTpuMKa, aixe He Oimpme 200 Mc, mpm o0poOIi 00’€KTiB y peasbHOMY dHaci,
HaNpHUKiIag, TNpuH MmHGPYBaHHI MJaHWX KOPHCTYBadiB uUId 3abe3medeHHs ix
KOH(IAEHIIIHOCTI;

- HHU3bKA MPOIYCKHA 3JaTHICTh Ta HU3bKa 3aTpuMKa, 10 10 Mc, Hampukiaa, nepeBipka
BBeeHHs nanuX (opdorpadist, THYUKHIA MTONIYK TOIIO) ¥ MONAX (OPM KOPHCTYBAUiB.
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Jns macmraOyBaHHS CHCTEMH CKOPHUCTa€MOCH MIiIXOIOM, IIo 0a3yeTbcs Ha 3aKOHI
Awmpana [4], skuit imocTtpye 0OMeKEHHS! POCTY TPOAYKTHBHOCTI 0OUHMCITIOBAIBHOI CHCTEMH i3
30UTBIICHHAM KUTBKOCTI OOYHMCIIOBaWiB. 3TiAHO 3 MM 3aKOHOM, y BHMAIKy, KOJIM 3amada
PO3TOAINAETECS HA ACKIIbKA YaCTHH, CyMapHUil yac il BHKOHAHHS Ha MapajieNlbHill crucTeMi He
Moxke OyTM MEHIIMM BiJl 4acy BHKOHAaHHS HaWOuIbIml moBinbHOro ¢dparmenrty. IIpu npomy
MIPUCKOPEHHsI BUKOHAHHS NPOTpaMH 3a paxyHOK po3mapajiesieHHs i1 iHCTpYKIii Ha MHOXHHY
00YKCITIOBaYiB OOMEKEHE YacoM, HEOOXIHUM Ha BUKOHAHHS II MOCHIIOBHUX IHCTPYKIIi.
SIKmo anropuTM 3ajadvi JOMYyCKae, 10 YacTHHA o B 3arajbHOro 00’eMy Moxe OyTH
OTpHMaHa JIMIIE TOCIiIOBHUMH pO3paxyHKaMH, TOII YacTHHA l-o IporpamMu Moxe OyTH
po3maparneneHa igeambHO. ToOTO dYac oOumcleHHS Oyne OOCpHEHO TPOMOPIIHHUN YHCITy
3amiTHUX BY3TiB p. ToXi NPHCKOpEHHS, sSKe MOXe OyTH OTpHUMaHE Ha OOYMCIIOBAJbHIN
CHCTEMI, 10 CKJIANAETHCS 3 p MPOLECOpiB, Y MOPIBHAHHI 3 OZHONPOLECCOPHUM DIIICHHSIM, HE
OyJe IepeBUIYBATH BETHINHH:

VY Tabnumi moka3aHo 30UTBIICHHS MBHAKOMII mporpamu (y pa3d) i3 YacTKOK ITOCIHITOBHUX
004YHCIIeHb O ITPU BUKOPUCTaHHI P IPOLECOPIB.

[0

) 10 100 1000

0 10 100 1000
0,1 5263 | 9,174 | 9,910
0,25 3,077 | 3,883 | 3,988
0,4 2,174 | 2,463 | 2,496

3 Tabmuui BHIHO, WO JIMIIE aJTOPUTM, SIKMA HE MICTUTH MOCIIJIOBHUX OOYHCIECHBb
(0o.=0) mosBoise orpumard JIHIHHWEA OPHUPICT NPOLYKTUBHOCTI 3 POCTOM KUILKOCTI
004YHnCITIOBaYiB y cUCTeMi. SIKIIIO K JI0JIs MOCHIIOBHUX OOYMCIIEHb B aJITOPUTMI piBHA 25%, TO
301IbIICHHS Yrcha mporecopis 10 10 mae npuckopenns e y 3,077 pazis. OTxe mpu yacTiii
MOCHIZIOBHUX OOYHMCIECHb O 3arajJlbHUH MPUPICT NPOJYKTHBHOCTI HE MOXE IEPEBHUILYBATH
1/o. Orxe, SKIO MONOBMHA KOXy MOCTIMOBHA, TO 3arajbHUA NPHUPICT HIKOIHM HE
nepeBUIINTh 2. 3aKOH AJaMapa TakoXX IOKa3ye, L0 NpHUpicT e(eKTHBHOCTI 0OYHCIIEHDb
3aJIKHUTh BiJl QJITOPUTMY 3ajadi 1 3aBXKIM OOMEXKEHUH 3Bepxy, skimo o = 0. Omke He A
BCSIKOT 3aJ1adi € CEHC HApOIyBAaTH YHCIIO MPOIECOPIiB Y OOUUCITIOBaNbHIH cuctemi. KpiM Toro,
SIKIO BpaxyBaTH Yac, HEOOXIMHUI JUIA mepeiadi JaHUX MK By3JaMH OOYHCIIOBaJIbHOT
CHCTEMH, TO MOXKE€ BUSBHUTHCH, IO 3aJIS)KHICTh Yacy OOYHMCIICHb BiJl 4Kclia BY3JiB Oyae mMatu
MiHiMyM. e Hakmamae oOMeX)eHHS Ha MacmTaboBaHICTh OOUYMCIIOBANBHOI cucTeMu. TooTo,
MIOYHMHAIOYH 3 TIEBHOTO MOMEHTY, JI0JIaBaHHsI HOBUX BY3JIiB y cucTeMy Oyje 30iIbIIyBaTH 4ac,
HEOOXIIHMIA I pO3B’SI3KY 3a1adi.

PesyabTaT podoTn
Y po6oTi BHUKOPHUCTAHO METOJ TOPU3OHTAIHHOTO MacIITaOyBaHHS SKAH MOJATaE y
PO3MiJICHHI CHCTEMH Ha OKpeMi CTPYKTYPHI KOMIIOHEHTH, 4acTO 3 PO3HECEHHAM iX IO Pi3HHUX
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cepBepax, sSKi MOXYTh TapajelbHO BUKOHYBaTH oOkpeMmi ¢yHkmii. Llet merom motpedye
BHECCHHS 3MiHHM IIPOTPAMHOTO KOIy Y poOOTi TporpaMu, NpH IHOMY 3aJUIIAETHCS
000B’A3KOBHUM 371 ICHEHHS pOOOTH MPOTPaMH SK OJHIET HiTICHOT CHCTEMH.

Peanizawist 3aBmanHs 3mificHroBamack 3a gomomororo cucremu Apache Kafka, sxa
JI03BOJISIE HE BHMXOJWTH 32 PaMKH BCTAHOBJIEHHX IIOKa3HUKIB, Ta BUKOPUCTATH MPHHIUII
ropusoHTanbHOro MacmrabyBanns [5]. Taka cucTema peanizoBaHa y pealbHO MPAIIOYUX
Oi3Hec-mipoekTax. 30KpeMa, amepukaHchbka miogeHHa rasera The New York Times
BukopuctoBye Apache Kafka Streams myst 30epiraHHs 1 NOMMpeHHS B peaJbHOMY 4Yaci
OMyOJIIKOBAHOTO KOHTCHTY CEpEeIl Pi3HUX OJATKIB 1 CHCTEM, IKi pOOJIAThH Or0 JOCTYITHUM IS
YUTaviB (CEPBiCH MiIMUCKU, MOOLITBHI JOJATKH, HOBUHHI arperaTopy Ta iH.);CoIliaJbHa Mepexa
¢doro3obpaxenp Pinterest 3a gomomororo Apache Kafka. Kagpka Crpimc 3Mmorma
MaciiTadyBaTH BIAcHy [HTeNeKTyanbHy CHCTeMy OIOJDKETYBaHHS CBO€l  PEKJIAMHOI
IHPPACTPYKTYPH B PEKUMI peaNbHOTO Yacy, IiIBUIIABIIA TOYHICTh MPOTHO3IB IO (hiHAHCOBUX
BuTpatax. OnuH 3 HalOimeImmx OaHkiB Himepmannis, Rabobank 3actocoBye Kadka Ctpime s
OTIOBIMICHHS KJII€HTIB B PSKUMI pealbHOTO 9acy mpo (piHaHCOBI MOl

[MpuHnun 1 poOOTH NONATrae y MiJBUIIEHH] NPOMYCKHOI 3/1aTHOCTI 3aBISIKH 301IbIICHHIO
posmipy makety (batch) samumtis. Ilim maketom OymemMo poO3yMiTH TpyIy 3amluTiB, Bif
nporocepis (producers), 1o BiAIpaBIsSIOTLCS SIK OAHE IIije, /st 30epiraHts B 0JJHOMY PO3.Iiii
(partition). TIpoarocepu BiAMOBimAOTH 3a Te, KU caMe MaKeT BUKOPHCTATH [UIS 3aMUCYy JIO
KOHKPETHOTO pO37ity. BOHHM MpaiioTh 3a MPUHIMIIOM MUKIIYHOTO IUIaHyBaHHS (round-
robin). V sarajpHOMY BUNAJAKy LIl alTOPHTM OIHMCYE IUIAHYBAaHHS MPOLECIB Ta KOMYTALi
NaKeTiB JaHHX. B JaHOMY BHIanKy BiH BUKOPHUCTOBYETHCS SK AWCIIETYED IAKETiB JAAHUX JUTSA
OanaHCy HaBaHTa)KCHHA a00 BH3HAYAE SK II6 MOXKHA 3pOOWTH BiATIOBITHO 1O TMeBHOI (pyHKIiT
CEMaHTUYHOTO PO3/IEHHS (CKaXiMO, Ha OCHOBI SIKOTOCh KJIFOYa B 3aIUCi).

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 npencrasieno TunoBy apxitektypy poborn Apache Kafka. Tyt Kafka Cluster —
e mratGopma 3 pO3MOAIIEHHMH MMOTOKaMH, o 00 €qHyroThCcs B Temu (topics); Consumers
(KOHCIOMEPH) — J03BOJISIE HOAATKY (IpyIli TOJaTKiB) MigKCcaTUCS Ha OJIHY abo JEKiabKa TeM
(topics) i oO6pobasTi TOTIK 3ammciB, cTBOpeHMX 10 Hux; Connectors (koHekropm) —
JIO3BOJITIOTH CTBOPIOBATH Ta 3aIllyCKaTH OaraTopa3oBi Mpojocepu abo0 KOHCIOMEpH, SKi
migkmodaroTh Kafka 1o icHyroumx gomatkiB abo cucteM naHux. Hampukman, KOHEKTOpP 10
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pensiiiHoi 6asu maHux Moxe ¢ikcyBatu Bci 3Minm B TaGmumi; Producers (mpomiocepn) —
JI03BOJISIE TOJATKY (TPyIIi MOJaTKiB) IyOIIiKyBaTH MOTIK 3alKCiB i3 ofHi€l a00 JIEKiIBKOX TeEM
(topics) Kafka; DB — pessrtiiini 6a3u manux; App — moaaTok abo rpyra J0AaTKiB;

3 puc. 2 BUIUIHBAE, IO Y BHMAAKY KOJIU MPOTIOCEPU BUPOOIISIOTH OiNIbIIE 3aIIUTiB OJHOTO
TUITY, TO YHUCJIO KOHCIOMEpiB (CONSUMers) Oyie BiAmoBimHO 30ijibiryBaTHCh. KoHCIOMepH
BUKOPHCTOBYIOTBCS JJIsl 3YMTYBAHHS JIaHMX 3 PO3IUTY, 1 MOXYTb 00 ’€IHYBaTuChb B TpyNu
KOHCIOMEDIB.

Ha puc. 3, HaBeneHo mpukiaa o0’e€IHAHHS KOHCIOMEPIB B TPYIH, Ha OCHOBI poOOTH 3
JIBOMa CepBepaMu, KOTPi MarOTh 4 Pi3HUX PO3ILIH s POOOTH 3 JBOMA IPyNaMu KOHCIOMEPIB,
pisHoro posmipy. Ilpu ToMy, B Ipymi KoHCIOMepiB A mpaiioe 2 npencraBHuku (instance), a B
rpymi koHciomepiB B mpaitoe 4 mnpencraBauka (instance). Tlpu Tomy, 06pobOka ix MOTOKIB
JaHUX 31HCHIOETCS IEPEXPECHO 3 PI3HUMH CEpBEpaMH Ta Pi3HUMH PO3ILTAMH.

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 po6oTH 00’ €JHAaHUX TPYI KOHCIOMEPIB.

VYeci ¢yHKI, 110 onucaHi BUIllE, BUKOHYE PO3po0JicHa aBTOpaMK OpHTiHAJbHA porpaMa
00pobku TekcToBuX MacuBiB (Array) ta crpivok (String) migkmodenus Streams APl y Java 8+
1utst pobotu 3 BigData. TIporpama mpejicraBiieHa B JOAATKY.

BucHoBknu

IpoBenenuit y poOOTi aHai3 mokasas, 110 3MiHa HapaMeTpy po3mipy nakery (batch.size)
MOYKE€ MiJIBUIUTH MPOIYCKHY 3JaTHICTh, 3MEHLIMTH HABAHTAXXEHHS NpHU 00poOLi MakeTiB a
TaKOX OIepaliil MOTOKOBOIO BBEJCHHI-BUBEJICHHS AaHMX. A TPH HU3bKOMY HaBaHTa)KEHHI
Kadka moxe 301bl1yBaTH 3aTPUMKY BIANIPABKU MAaKETIB, OCKUIBKY TPOrocep Oyae ouiKyBaTH
TOTOBHOCTI MaKeTy.

Ha ocHOBI oTpuMaHuX pe3yJbTaTiB TaKOX MOXHA CTBEPXKYBATH, L0 HE JOCTAaTHBO JINILE
3a0e3MneunTH 3YUTYBAHHS Ta 3alMC TIOTOKY JIaHHX, TOJIOBHA MeTa — Lie 3a0e3ne4unTH 00pooKy
MOTOKIB y peanbHOMY Yaci. [nst uporo moxxHa Bukopucratu Kafka Streams APl — motokoBuit
Iporecop, 1o MNpuiiMae Oe3mepepBHI MOTOKM JAaHMX 3 BXIAHMX KaHAJiB, BUKOHYE NEBHY
00poOKy Ha IIbOMY BXO/Ii, Ta 3a0e3reuye Oe3nepepBHe BUBEJICHHS JIaHUX.

OTxe, 3aBASKN HOBIH apXiTEKTypi, BIAJIOCS peai3yBaTH MOXKJIMBICTh MaclITaOyBaHHS
6e3 30i7bLIEHHS KiJIbKOCTI oOnagHaHHs. [Ipu mboMy 37iiicHEHO mNepeBelNeHHS CHUCTEMH Ha
HOBHMH NPUHIMIT POOOTH — MOIYNbHICTh (ockinbku Kadka mo3Boisie mimkmodaTd MOAYIi Ta
aruTikarii He3aJeXXHO BiJl MOBH TPOTPaMyBaHHS), Ta 3a0€3MEYNUTH TOAANBIIY ECKAJIAIIo
6i3HECy KITi€HTA.
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Honartok.
JeMo nporpama 00po0kH TEKCTOBHX MaCHBIiB

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

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

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

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

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

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

- import 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 () ;

METHOD OF HORIZONTAL SCALING OF DISTRIBUTED COMPUTINGS

IN HIGH-LOAD SYSTEMS
O. Semochko, I. Polovynko
Ivan Franko National University of Lviv,

107 Generala Tarnavskoho, Lviv, Ukraine 79017
semochko@gmail.com , polovynkoi@gmail.com

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
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.
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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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