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Ornasienue

Arenadata Streaming (ADS) — niiardopma pacupeiesIeHHBIX IIOTOKOBBIX OIMEPAIUil, BKIIOYAIOIIAs
WHTErpUPOBAHHBIN HAOOP KOMIIOHEHTOB KOPIIOPATWBHOTO YPOBHS Ha 0a3e peIeHuil ¢ OTKPBITHIM HWCXOIHBIM KOIOM.
Ilnardopma comep:kuT B cebe Bce HEOOXOTMMBIE KOMIIOHEHTHI MJI IOTOKOBOHM Tepesadn W OOpabOTKU JAHHBIX B
peasbHOM BpEMEHH, UX MIPeodpPa30BaHusl, B3aNMOIECHCTBIASA M XPAHEHNSI, TEPeIadn B ceManTuke “‘exactly-once delivery”,
UHTErparuu, 6e30MacHOCTH U AIMUHUCTPpUPOBaHus. Takxke maardopMa MOXKeT BBICTYIIATh B KAY€CTBE KOPIOPATHBHON
mnabl JaHHabIX 1 ETL-wHCTpYyMeHTA.

N nest maardopMbl pacipeIeIeHHbIX TOTOKOBBIX OMEPAaIlnii 3aKII09aeTCst B 00eCIeIeHnn:

e EuHOit TOYKHY TOCTYa — BO3MOXKHOCTD UCIOJIH30BAHNS B KAYECTBE KOPITOPATUBHON MTUHBI OOMEHA JTAHHBIMHU 115
MIPUJIOZKEHUIA;

o Jlerkoro, 6e3011acHOrO U HAJIE?KHOI'O CII0CODA yIpaBJIE€HUs IOTOKOM JAHHBIX — BO3MOXKHOCTH Oe3omacuoro cbopa
OOJIBITUX MOTOKOB JAHHBIX U 3P (HEKTUBHOTO YIPABIEHUS UMHU B PEXKUME PEATHHOIO BPEMEHH;

o llosmTuku 0E30MaCHOCTH — BO3MOXKHOCTH CO3AHHUs MOTOKOB MAHHBIX C IMOJJEPKKONW pPA3TrPAHUYEHHUs] TPAB
J0CTyIla K HUAM;

e BricTpoit u HenpephIBHON Pa3paboTKu — BO3MOXKHOCTH Pa3pPabOTKH [TOTOKOBBIX AHAJUTHYECKUX IIPUIIOKEHUN 33
CUYNTAHHBIE MUHYTHI B PEXKUMe PEAJIHHOTO BpeMeHU 6€3 eIMHON CTPOYKU KOMA.

[Tnardopma MOTOKOBOIT Hepegadn JAaHHBIX UMEET TPHU KJII0YEBbIe BO3MOXKHOCTH:

o [lyOsukanus W TOANKMCKA HA IOTOKOBYIO TMepeaady JaHHBIX, [TOXOXKYI0 Ha OdYepelb COOOIIeHuil uiu
KOPIIOPATUBHYIO CHCTEMY OOMEHA COOOIEHUIMU;

e XpaHeHHe MOTOKOB 3AIMUCEH OTKA30YCTONIMBBIM CIIOCODOM;
e ObOpaboTka TOTOKOB 3amuceil O Mepe WX BO3HUKHOBEHUS.
[Inardopma ADS, Kak IpaBUIO, UCIOIB3YETCs ISl ABYX OOIMHUPHBIX KJIACCOB MPHUIOKEHUIA:

e CoznaHue KaHaJa Jjis IOTOKOBOM IIepejadu JAHHbIX B PeajbHOM BPEMEHH C LEJIbI0 HAJE2KHOr0 OOMeHa JaHHbIMU
MEeXK/Iy CUCTeMaMH’ U TPUJIOKEHUAMU;

L COB,ZLaHI/Ie HpI/I.HO)KeHI/Iﬁ JJIA MOTOKOBOM nepeaavnu JaHHBbIX B PEAJIbHOM BPEMEHH C IEJILI0 UX HpeO6pa3OBaHI/IH n
BSaHMO,Z[efICTBHH C IPYTr'UMHU IIOTOKAMH.

Heckoubko konuenuuii Arenadata Streaming;:

e ADS 3zamyckaeTcs Kak KJIaCTep HA OJHOM HJIM HECKOJLKUX CEpBEpax, KOTOPbIE MOTYT PACIOIaraThCs B PA3HBIX
IIeHTpax 0OpabOTKH JTAHHBIX;

e B kuacrepe ADS noroku 3anuceii XpaHsTcs 00 KATEropusiM, Ha3bIBaeMbIM £0pics (TOIUKH);
o Kaxkjas 3amuch cOCTOUT U3 KJIIOYa, 3HAYEHUS] U BPEMEHHOW METKH.
ADS wuwmeer gerbipe ocHoBHBIX APT (Puc.1.):

e Producer API (nocraBuyk) mo3BoJisgerT MpUIOKEHUIO TyOIMKOBATE IIOTOK 3aIUCell [0 OJHOMY HJIM HECKOJIbKUM
TonmuKaM mraTdopmbl. [IpuMepsr ucmomb30BaHus TpuBeaeHbl B javadocs;

e Consumer API (uorpebureb) 1103B0JIS€T UPUIOKEHUIO HOAIUCHIBATHCH HA OJMH UJIM HECKOJILKO TOLUKOB U
obpabaThIBaTh IPUHAJIEKAIINE UM NOTOKH 3amnuceil. [Ipumeps! ucmoab30Banusa OIpUBEJEHLI B javadocs;

e Streams API no3Bojisier NPUIIOKEHUIO BBHICTYIATh B KA4eCTBe strearmn processor (IIOTOKOBOIO MPOLECCODA),
moTpebisist BXOAHOM MOTOK JAHHBIX W3 OIHOTO WM HECKOJTBKHMX TOIMHKOB M CO3aBas BBIXOJHON MOTOK JAHHBIX
TaK 7Ke JJTsl OTHOrO WM HECKOJbKUX TOMUKOB, 3(PPEKTUBHO MPeodbpas3ys BXOIHBIE TIOTOKK B BHIXOAHBIE. [IpuMepst
HCIIONIb30BAHUSA IPUBEIEHDBI B javadocs;

e Connector API no3Bosiger co3maBaTh U 3aMyCKaTh TOBTOPHOE UCIOJIb30BAHNE MOCTABIIAKOB U MOTPEOUTE e,
KOTOPBIE CBS3BIBAIOT TOMUKH C CYIIECTBYIOMMMHY MTPUJIOKEHUSIMH WJIH CHCTEMaMu TaHHbIX. HampuMep, KOHHEKTOD
JUTsT PEJIATIHOHHON 6a3bl TAHHBIX MOXKET 3AMUCHIBATH KaXK/10€ u3MeHeHue B Tabmuily. [IpuMepsl HCIoib30BaHUS
npuBeaeHsl B javadocs.



https://kafka.apache.org/11/javadoc/index.html?org/apache/kafka/clients/producer/KafkaProducer.html
https://kafka.apache.org/11/javadoc/index.html?org/apache/kafka/clients/consumer/KafkaConsumer.html
https://kafka.apache.org/11/javadoc/index.html?org/apache/kafka/streams/KafkaStreams.html
https://kafka.apache.org/11/javadoc/index.html?org/apache/kafka/connect
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Puc.1.: API mnardopmbr ADS

Kaumenrsr gyist paborol ¢ Apache Kafka nocrynnbl na MHOrux sizpikax nporpammuposanus (Clients).

Cepeuc NiFi B cocraBe minardopmbl ADS — MOIHBIET WHCTPYMEHT [JjIs TOCTPOEHWS MACIITA0MPYyeMbIX
OPHEHTHUPOBAHHBIX TI'padOB MapPIIPYTH3AINUU [MAHHBIX W WX Opeodpa3oBanusi. HeKOTOpbie U3 BBICOKOYPOBHEBBIX
Bo3MmozkHOCTEH U 1esteit NiFi:

e Beb-unrepdeiic moab3oBaTenis:
— Paspaborka, ympaBjieHre 1 MOHUTOPUHT B eIWHOM WHTEpPdeiice;
e ['ubkoe KOH(MUrYpUPOBAHUE B 3aBUCUMOCTH OT MOTPEOHOCTEIH:
— VCToitunBOCTD K TOTEPsiM UJIU TapaHTHPOBAHHAS [TOCTABKA,
— Huzkas 3a7epKKa Wi BbICOKAs MPOIIYCKHAS CIIOCOOHOCTD;
— JluHaMudeckoe Ompeesienre MpuOPUTETOR;
— Bo3MOKHOCTD M3MEHEHUS MOTOKA BO BPEMS BBHIMOJIHEHUS;
o IIpoucxoxenve JaHHBIX:
- OTCJIe)KI/IBaHI/Ie TIOTOKa JaHHbIX OT HadaJla J0 KOHILA;
e Pacmmupenre QyHKIIMOHIIMOHATBHBIX BO3MOKHOCTEIA:
— BosmoxkHOCTD CO3/MaHNsS COOCTBEHHBIX MTPOIECCOPOB U MHOTOTO JIPYTOro;
— O6ecnieuenue O6bICTPOI pa3paboTKu U 3GHEKTUBHOIO TECTUPOBAHUS;
e BezomacHOCTh:
— SSL, SSH, HTTPS, 3ammudgpoBaHHbIii KOHTEHT U T.1I,.;
— Multi-tenant aBropusanus u BHyTPeHHsis aBTOPU3aLs /yIIPABIEHUE HOJIUTUKOMN.

B nokymenTe rnpuBe/ieHbl KOHIEIIIAA XPAHEHN, TAPAHTUN U PEKOMEHIanuu 1o ucnoab3oBanuio ADS. Pazgen
MPEJIAraeTCs K MPOYTEHUIO TIePE] IEPEX0I0M K HEMOCPEICTBEHHON YCTAHOBKE CHCTEMBI.

Important: Konrakraas uadopmaius ciyzk0bl moaaepkku — e-mail: infoQarenadata.io



https://cwiki.apache.org/confluence/display/KAFKA/Clients
mailto:info@arenadata.io

I'maBa 1

Konnennus xpaneHusi

It magasia B TyTaBe OMHUCHLIBAETCS OCHOBHAsT abCTpakimsa, KoTopyio ADS obecrednBaer mist MOTOKa 3amuceil —
TOIUK.

Tomuku — 310 Kareropum, 10 KOTOPBIM 3amnucu myOnukyorcs B mrardopme. B ADS Tomumkun Moryr mMmerb
HECKOJIBKUX TIOTpeOuTE eil, KOTOPhIE TMOIMUCHIBAIOTCA HA MOJYUEHHE HAXOMAININXCS B HUX MJAHHBIX. g KaxKIoro
TOMUKA TIAT(OPMa TOIIEPKUBACT MAPTUAITNOHNPOBAHHBIN KYPHAJ, CXEMATUIHO TPEACTaBIeHnbil Ha Puc.1.1.

Anatomy of a Topic

Partition i Tq0
0 ol1|2|3l4a|5]6|7|8]|9 l o
1)2)
I
| -
Pa"1'“°" ol1|2]|3lals|e|7|8la! - Writes
.
Partition 11114
2 0123456?8901:2:
|--I
Old » New

Puc.1.1.: IlapTuinoHnpOBAHHBII Ky PHAJ

Kaxnass maprunust mpeacraBisieT co0Oi  YTOPSIIOYEHHYI) HEM3MEHSIEMYI TOCIeI0BATEILHOCTD 3aInuCei,
KOTOpasi TIOCTOSTHHO 00ABJISETCS B CTPYKTYPUPOBAHHBIN »kKypHau. Kaxkmoit 3ammcu B MapTUIMKM TPUCBAWBAETCS
HOPsIKOBBINA HOMED id, Ha3biBaeMblil cMmernenueM (offset), KOTOPBIH 0HO3HAYHO UAECHTUMUIUPYET KAKIILYIO 3AIUChH.

[Tnardopma HameKHO cOXpaHsieT Bce OMyOIMKOBAHHBIE 3AlUCH B COOTBETCTBUU C HACTPOMKONW Hepuoma ux
xpanenus. Hanpumep, ecyiv moJimTuKa XpaHeHWs! yCTAHOBJIEHA HA JBA JIHsl, TO B T€YEHUE JBYX JIHEH 1ocie myOmukanmum
3aIUCh JAOCTYMHA JJIsT TOTPEOIEeHHs, TOCIe Yero OHa YAAISIeTcs C MeIbio OCBODOKIeHNsT MecTa. [Ipon3BoanTenbHOCTh
ADS dakTuuecku MOCTOSTHHA IO OTHOIIEHUIO K PA3MEPY TAHHBIX, YTO 00ECIIEINBAET BO3MOXKHOCTh XPAHEHUS 3HATHACEH
B Te4eHne JauresbHoro Bpemenu (Puc.1.2.).

QakTUvyeckn, MeTaJaHHbIE, COXPAHEHHbIE [JIs KAaXKJIOrO TIOTPEOUTEss, HABJIAIOTCS €ro CMeIeHHeM WJIH
[OJIOXKEHUEM B 2KypHaJe. DTO CMENeHHe KOHTPOJIMPYETCS CaMUM OTpebuTenem: OObIYHO HOTpebHUTe b JIMHEHHO
TIPOJIBUTAET CBOE CMeEITEeHNe TMPU CYNUTHIBAHWHM 3aIMCH, HO TaK KaK ero MO3WIHNs KOHTPOJUPYETCS UM CaMUM, TO OH




T'naBa 1. Kowunenrmus xpanenus
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Puc.1.2.: Jloruka cmerenust

MOXKET CUMTBHIBATDH 3AIMUCHU B JII000M mopsinke. Hampumep, moTpedutesb MOXKET BEPHYTHCs K O0JIee CTapOMy CMEIIEHUIO
JI7Isl TIOBTOPHO#N 0OpabOTKM JAaHHBIX WIN MEPEeHTH K CaMOil MOCegHell aKTyaabHOW 3alnCh W HAYATh CUNTHIBAHUE C
HACTOAIIEI0 MOMEHTA.

Takoe coueranue dyHKIUil o3Hawaer, uro mnorpedmresn ADS moryT mpuxomuTh W yXOAWTH 06€3 0coOOro
BJIMSHUS HA KJIACTEP W HA APYyrux morpebdburesneii. Hanpumep, MOXKXHO UCIOIB30BATh HHCTPYMEHTHI KOMAHIHON CTPOKHU
JUIS CYNUTHIBAHUS [TAHHBIX C KOHIQ JIOO0TO TOmMMKa 0e3 KaKOoro-jand0 BAUSHUS HA TO, YTO CUYUTHIBAETCH APYTUMHA
TOTPEOUTEISIMH.

[Taprunuu B XKypHAaJE CIyKAT HECKOJbKHAM IEIsIM. BO-IIEPBBIX, OHU MMO3BOJISIOT KYPHATY MAaCIITAONPOBATHCS
CBEpPX pas3Mepa, KOTOPbIH MoMeIaeTcs Ha OTHOM cepBepe. KaxKaas oTaeabHas TapTUIIAS PACTIONAraeTcs Ha KOHKPETHOM
cepBepe, HO TOMUK MOYXKET MMeTh MHOTO MapTUIMIl M pacnojararbCcd Ha HECKOJIbKUX CepBepax /i BO3MOYKHOCTHU
00paboOTKM MPOU3BOJIBHOIO KOJMIECTBA JAHHBIX. BO-BTOPBIX, MapTUINK AEHCTBYIOT KaK €IUHUIA TAPAJIJIEIIN3MA.

[Taprunun KypHaia pacupeaessioTcsa mo cepsepaM Kiaactepa ADS, mpu aToM KaxKablit cepBep 00padaThIBAET
JIAaHHBIE M 3aIPOCHhl K ONPEJEJIEHHbIM MapTulpaM. Kaxkjas mapTulys Peluiupyercd Ha HACTPAUBAEMOE YHCJIO
CEPBEPOB 15t 0OeCTIeYeHNsT OTKA30yCTONIMBOCTH.

V KaxkI0#1 MapTUIINY BCETIa MMEETCs OIMH CEPBEP, BLICTYMIAIONUI B KadeTcre “‘numepa’. Jlumep obpabarsiBaer
BCE 3aIPOCHI HA YTEHHE W 3aIHCh JJIA HAPTHINHU, & OCTAJIBHBIE CepBEpa IMACCHBHO PEITAUIMPYIOT H3MEHCHUS JIHIEPA.
Ecnu nuoep BBIXOAWT U3 CTPOsd, OOUH U3 OPOKEPOB aBTOMATHYECKH CTAHOBHTCS HOBBIM JIHIEPOM.

ADS MirrorMaker obecrnieunBaeT momaep:kKy reoperukanuu s Kiaacrepos. C momombio MirrorMaker
COOOIIEHNS PEIJINIIUPYIOTCS 4Yepe3 HECKOJBKO IEHTPOB OOpabOTKM [TaHHBIX WX OOJIAYHBIX CEPBUCOB, YTO
MOXKHO HCIIOJIb30BaTh B AKTHUBHBIX /MIACCHBHBIX CIIEHAPUAX DPE3ePBHOTO KOMWPOBAHWS WM BOCCTAHOBJIEHHS WK B
AKTUBHbIX /AKTUBHbBIX CLEHAPHIX JJis PA3MEIIEeHUs JAHHBIX OJIMXKE K I0JIb30BATEJIIM, & TaK XKe C LEJbI0 MOJJIEePKKU
TpeOOBAHUIN K MECTOMOJIOKEHUIO JTAHHBIX.

[Mocrapmuky myOIUKYIOT JAHHBIE TIO TOMTMKAM 110 CBOEMY YCMOTPEHHIO W OTBEYAIOT 33, BHIOOP TOTO, KAKYIO 3AMUCh
HA3HAYWUTD I KAKOW MAPTHUIMHA. ITO MOKET OBITH CAEJAHO B IUKJIUIECKOM pexXuMe s O0AJaHCUPOBKYU HATPY3KH,
UJIA 9TO MOXKET OBITH CJIEJIaHO B COOTBETCTBUU C KaKOi-mb0 ceMaHTU4IecKoil (yHKuumel pasbuenus (Hampumep, Ha
OCHOBE HEKOTOPOI'O KJII0Ya B 3AIKCH).

[Torpeburesu orHOCAT cebaA K Trpylme HoTpeduTenedl, W KaxK/asd 3allHiCh, OIYOJUKOBAHHAA B TOIHKE,
JIOCTABJISIETCST KAYXKIOMY WHCTAHCY TTOTPEOUTEIsI, TPYTINa KOTOPOTO MOANMUCAHA HA, JaHHBIM TOMUK. [Ipr 3TOM HHCTAHCHI
MOTPEOUTENI MOTYT HAXOIUTHCS HA OTAEIbHBIX MPOIECCaX WM MAIMUHAX. ECIM BCE WHCTAHCHI TOTPEOUTEIS WMEIOT
OJIHYy W Ty Ke TpyMIy, TO 3amucu 3(hGeKTUBHO OaJaHCUPYIOTCsa. A B ClIydae eC/id WHCTAHCHI MOTPEOUTEIsT UMEIOT
pa3HbIe PYIIIbI, TO KaXK/as 3allUCh IIE€PeaeTcs BO Bce norpedburesbekue npoueccst (Puc.1.3.).

Ha pucynke upusenen upumep asyxcepsepuoro kiacrepa ADS ¢ uerbippmst naprunusamu (P0-P3) u ¢ aByms
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Puc.1.3.: I'pymnmer morpebuTeneit

rpyanaMu norpeburesieii. ['pynmna norpedutreseit A umeer asa SK3eMILIsSpa HorpeduTesneil, rpynna B — dersipe.

Yamie Bcero TONUKU HUMEOT HEOOJBbINOe KOJIMYeCTBO TPYII HOTpeduTeneii — 1o OJHOH [UIsd KaXKJoro
“normueckoro mommucunka’ (“logical subscriber”). Kaxaas rpynma COCTOMT W3 MHOMKECTBA MHCTAHCOB TOTpeOUTE e
JIst OOeCTIiedeHrst MACIITAONPYEMOCTH U OTKA30YCTONINBOCTH. DTO HE UTO UHOE, KAK CEMAHTHUKA, “U3IATETb-TIOAITUCINK
(“publish-subscribe”), rae noanucuuk npeacrasssger coboil He OJWH MPOIECC, a TPYIILY MOTPeOUTEeii.

Peanuzamus cnocoba cunrehBanusgs B ADS 3akmiodaercs B pasmeneHnn 3amuceil KypHaaa HA HTAPTUINH,
HCXO/s U3 IK3EMILISIPOB MOTPEOUTEsT, ITOOBI KAKIbIH 9K3EMILIAD ObLT UCKIIOYUTENbHBIM MOTPeduTEIeM “U3psiIHOM
momu” (“fair share”) maprunumit B mo6oit MomenT Bpemenu. IIporecc MOAIEPKAHNUS YICHCTBA B IPYIIE TUHAMAYECKN
obpabarsiBaercs mporokoom ADS. Eciiu k rpyiine mpucoeuHsI0TCS HOBBIE 9K3EMILISIPhI, OHU TPUHIMAIOT HEKOTOPHIE
MaPTUIUU OT APYTUX UJE€HOB TPYIIIbI; €CJIM IKIEMILISAD YIAJIAETCs, €r0 MAPTHUIUU PACIPEIEIIIOTCS M0 OCTAJIBHBIM
9K3EMILISIPAM.

ADS npenocrapiseT TOIBKO OOl MOPSAIOK 3alUCeil BHYTPU MAPTHUIMU, & HE MEXKIY HAPTUIUAMHA B TOIHKE.
VrhopsitounBaHue TO Pa3fejaaM B COYETAHHU C BO3MOXKHOCTHIO PAa30MEHUs JAHHBIX MO KJIOYaM I OOJILITHHCTBA
MPUJTOXKEHUN sIBJIT€TCs M0CTaTOYHBIM. OHAKO €ecjau TpedyeTcs TOJHBIA MOPSI0K IO 3aIuCsaM, 3TO MOXKeT ObITh
JIOCTUTHYTO C TOMOIIBIO TOMWKA, WMEIOIIEr0 TOJBKO ONHY MapTUIAIO, XOTs ITO OyaeT O3HAYATh TOJIHKO OIWUH
MOTPEeOUTETLCKHI IPOIIECC TSt KayKI0# PYIIIbI TOTPeOUTE e,

Kiacrep ADS MOxKHO pa3BepHyTbh Kak multi-tenant pemreHue. JTOT PEKHUM HACTPAUBAET, B KAKOH TOIHUK
MOTYT 3alWCHIBATHCSA JAHHBIE, 8 W3 KAKOrO CYUTHIBATHCs. CyIEcTByeT TakyKe OMEpaIMOHHAS MOIIEPKKA KBOT.
A IMUHUCTPATOPBI MOTYT ONMPEIEJISITH ¥ MPUMEHSATH KBOTHI Ha, 3aIPOCHI JJIs YIIPABJIEHUS pecypcaMu OpoKepa, KOTOPhIe
HCIIO/IB3YIOTCSA KJIUEHTAMM.




I'maBa 2

'apanTun

ADS obecmeanBaer claemayroIme TapaHTum:

e CooOrmieHnst, OTNPABIEHHBIE MOCTABIIUKOM B OIPEJIEJEHHYI0 MAPTUIUIO TOMUKA, TO0DABJSIIOTCH B TAKOM XKe
nopske. To ecrb, ecaun 3anucu M1 u M2 orupaBigiorcd OJHUM IIOCTABIIMKOM, U CHa4dasa orupasisgerca M1,
torga M1 mMeer MeHbIiee cMmerenne, 1eM M2, u mogBIgeTcsa B XKypHAJIEe PAHBIIE;

e lucTanc morpeduTe st BUAUT 3AMKUCHA B TOM K€ TIOPSIKE, B KOTOPOM OHM XPAHATCS B XKYPHAJIE;

o JIna tommka c¢ kodddummenrom pemmmkaimun N gomyctumo g0 N-1 cboeB cepBepa 6e3 moTepm 3almuceit,
3apUKCUPOBAHHBIX B XKYPHAJIE.




I'maBa 3

Pexomennainun mo mcrnojb30BaHUIO

3.1 ADS kak Messaging System

Kak mousitrie 0 morokax ADS cpaBHMBaeTCsS ¢ TpaIUIIMOHHON KOPIOPATUBHON CHCTEMOI 0OMEHa, COODIIEHUSIMI !

OOmeH COODIEHNSIME TPATUIIMOHHO WMeeT JBe Mojenau: “‘odepens’ u “mybnmkarus-monnucka’. B ouepenn
rpylna I[IOTpeOHUTes el MOXKeT YUTaTh C CepBepa, M KaxKIas 3alliCh [IEePeXOAUT K OJHOMY M3 HHX; B MOIEIHU
“IyOIuKANIA-TIOANNCKA” 3alUCh TIEPEJACTCA BCEM IMOTPEOUTESM.

Kaxkngast w3 3mux ABYyX MOJeseil WMeeT CBOM IUIIOCHI U MHUHYCHI. IIpemMyInecTBO OvYepesu 3aKJI0YaeTcs B
TOM, YTO OHA JOIYCKAET pa3jeseHrne OOpabOTKM JAHHBIX HA HECKOJIHKO WHCTAHCOB MOTPeOUTEeseil, 9TO TO3BOJISIET
MacmrTabupoBaTh 00padborky. Ho mpu 3ToM oYepesu He SBASIOTCS MHOIOIMOTPEOUTEILCKIMH — KaK TOJIHKO OJMH ITPOIIECC
CYATBHIBAET JAHHBIE, OHU YIAISIOTCsa. Moaeab obMeHa COODMIEHNAMHI “myOMMKAIUA-TIONIUCKA MTO3BOISET TIepeIaBaTh
JIaHHbIE HECKOJIbKUM IIPOLIECCaM, HO IIPX 9TOM HE UMEET BO3MOXKHOCTU MAacIITabUPOBAHMA, TAK KAaK KaxK/I0e COOOIIEeHne
OTIIPABJIACTCA KAXKJIOMY HOJIUCUYUKY.

Konmnenmusa rpynnsr morpebureseit 8 ADS o6obmaer 3tu 18e Momenu. Kak u B caydae ¢ OUepepio, TpyIma
norpebuTesieil NO3BoJgeT pa3uensaTh 00paboTKy 110 COBOKYITHOCTH MPOIECCOB (IO 4YjieHaM Tpymibl norpebureseii). A
KaK B ClIydae ¢ Moaenbio “mybnmukarus-moanucka’, ADS mo3Bossier mepesaBaTh COOOIEHNST HECKOJIBKHM TPYyIITaMm
norpebureseii.

[MpenmymectBo Momenn ADS 3aka09aercss B TOM, 9TO KaXKIbli TOMHK UMEET 00a ITHX CBONCTBA — OH MOYKET
MacmTabupoBaTh 0OPAOOTKY, a TAKIKE SIBJISETCS MHOTOMOTPEOUTUTETHCKUM — HEOOXOIUMOCTDH BHIOOpA TON MM WHOMN
Mozenn ormagaer. K tomy ke ADS wmmeer 0Oosiee MOIIHBIE TAPAHTHH YIOPSAJIOYEHUS, 9€M TPAJAUIMOHHAS CHCTEMA,
oOMeHa, COODIIECHUAMMU.

Tpagunmonnast o4epe/ib COXpaHsSer 3alllCd Ha CepBepe [0 IMOpsJ/Ky, W Iepejada 3aiuceil ¢ cepsBepa
OCYIIIECTBJISIETCS B TIOPsiAKe WX XpaHeHus Ha HeM. OIHAKO, €C/IM CUNTHIBAHIE U3 0UEPEIU MPOU3BOIUTCSI HECKOJIbKIMHI
MOTPEOHUTENISIMU, TO, HECMOTPS HA TO, YTO CEPBEP BEJIET 3alNCH IO HOPSIKY, JaHHbIE JOCTABIAIOTCS MOTPEOUTEIISIM
acuHXpOoHHO. PAKTUYECKH ITO O3HAYAET, YTO TPH MAPAIETHHOM CUYUTHIBAHUU YIOPSIOYEHHOCTH 3AIUCEH TepsieTcs.
Cucrembl 0OMeHA COODIIEHUAME 9aCTO OOXOAAT ITY MPOOIEMY, UCTIOIB3Ys MOHATHE “UCKIIOYUTEbHBIN noTpeduTesn”
(“exclusive consumer”), KOTOpPO€E 1I03BOJILET TOJBKO OJHOMY LIPOLECCY CUUTBIBATH U3 OYEPE/d, HO ITO 'OBOPUT O TOM,
YTO MApPAJIIETN3M B 00pabOTKe OTCYTCTBYET.

B mrardopme ADS sta mpobsiema pemrena. Vimes monsaTHe “napajiienn3M — MapTUNKAS — B PAMKAX TOMUKA”
(“parallelism — the partition — within the topics”), ADS wmoxer obecneduTb KaK TApaHTHU YIOPsIOYEHHOCTH,
Tak ¥ OaJIAHCHPOBKY HAUPY3KH HAJ[ TPYIIAMHU MOTPEOUTESbCKUX IPOIECCOB. JTO JOCTUTACTCS MyTeM HAZHAYEHUSI
HAPTUIMN B TOLHMKE JJis noTpeduTesell COOTBETCTBYIOMIEH I'PYIIbI, 9TOObI KaXKjas MapTUIMs CYUTHIBAJIACH POBHO
onHuM morpebuTesem B rpyrre. [Ipu 9ToM rapaHTUPYeTCs, YTO TOTPEOUTEh ABJISAETCS €ANHCTBEHHBIM YUTATEIEM ITON
MAPTHUIMU ¥ TOTPEOJISIET JAHHBIE 110 MOPSAKY. [I0CKOIBKY CYIIECTBYeT MHOIO TApPTHUINi, HArPY3Ka OAJTaHCUPYETCS TIO




I'maBa 3. PexomeHmamumm 110 MCIIOIb30BAHIIO

BCeM 3K3eMIuigpaM norpeburensa. Takxke cieayer oOpaTuTb BHUMAHUE, YTO B IPYIIE HE MOXKET ObITb IK3EMILIAPOB
noTpebuTeseil OOIbINE, YeM MAPTUITHIA.

3.2 ADS kak Storage System

JIrobast ouepeap, KOTOpast MO3BOJISET MyOJINKOBATH COOOINEHNS, HE CBA3aHHbBIE C UX moTpedieHuneM, 3bdOEKTUBHO
MOXKeT ObITh MCIOJIb30BAHA KAK CHCTEMa XPAHEHWsl Ha JieTy mocTymnaormux coodmenuit. Oramane miardopmbr ADS
3aKJII0YAETCA B TOM, 9TO OHA SBJISETCS HE TOJIHKO OPOKEPOM COODINEHU, HO M CHCTEMOI XpaHeHUs JTAHHbBIX.

[Momermaembie B ADS namHbIe 3aMUCHIBAIOTCS HA JUCK U PEILIUIMPYIOTCS I O0ECTIEUEHUsT OTKA30YCTONIHBOCTH.
Kiactep mo3BosiseT mocTaBIuKaM 0K IAThCSA TTOATBEPKIEHNUS OTMEpaIlii, TaK 9TO 3aMKUCh HE CUMUTAETCS TIOJTHOM, TTOKa,
OHA He OyeT MOJHOCTHIO PEIINIINPOBAHA U TAPAHTUPOBAHHO COXPAHEHA, JayKe €CJIU CEPBEp BBIIIE] U3 CTPOS.

Huckosbie cTpykrypbl ADS xopormno macmradbupyiorcs: maatdopma GyHKIIHOHUPYET OINHAKOBO, HE 3aBUCHMO
oT obbemMa IOCTOAHHBIX JAHHBIX HA cepsepe — Oyab 10 50 KB win 50 THE.

C menpio wucnosb3oBarms ADS B KayecTBe XpAHWJIMAIIA W TMPEIOCTABICHUS KJMEHTAM BO3MOYKHOCTH
KOHTPOJIMPOBAHNS MO3UINY YTEHUS, TI1aT(HOPMY MOKHO PACCMATPUBATH KAK CBOETO POJIA PACIPEAETICHHYI0 (DARTIOBYIO
CHCTEMY CIEeNUaIbHOrO HAa3HAYEHUs, TPeTHA3HAYEHHYIO JI/IT BHICOKOIIPON3BOAUTETHLHOTO XPAHEHN JAHHBIX C HU3KON
3a1epKKOIl KOMMHUTOB B JKyPHaJ, & TaKyKe /IS UX PEeIJINKAIUA U PACIPOCTPAHEHUSI.

3.3 ADS — Stream Processing

ITomumo YTEeHUdA, 3allUCU U XPAHEHUA TIOTOKOB JAaHHBIX BaXKHO 00€CIeUnThL X 06pa60TKy B peaJIbHOM BPEMEHU.

B ADS noTOKOBBIiT TPOIECCOP — 9TO BCE, YTO MPUHUMAET HEMPEPHIBHBIE TTOTOKU JAHHBIX U3 BXOIHBIX TOIHUKOB,
BBIMOJIHAET HEKOTOPYIO 00PabOTKY M CO3/1aeT HENPEPHIBHBIE MOTOKHU JAHHBIX B BBIXOIHBIE TOMUKH.

Hanpuwmep, npuioxkenne pO3HUIHON TOPTrOBJIA MOYXKET MPUHUMATH BXO/HbBIE TIOTOKH II0 IMPOJAYXKaM U OTIDY3KaM
U BbIBOJIUTD IIOTOK C KOPPEKTUPOBKAMU 1I€H, BbIYUCJIEHHbIMY Ha OCHOBE BXO/IHbIX JIAHHDIX.

IIpocryio 0OpabOTKYy MOMKHO BBITOIHATH HampsiMyio, ucrnoib3dys Consumer API u Producer API. Ommako
s Gosiee CJIOXKHBIX npeobpasosanuii ADS mpenocrasnsier Streams API. Ou mossossier co31aBaTh IPHUJIOXKEHUS
C HETPUBHAILHONW OOpPabOTKOM, BBIMOTHAIONIEH arperamuio MOTOKOB WA OObeIUHSIONEH WX BMECTEe. DTO MOMOTaeT
PELINTDb CIOXKHBIE MPODJIEMBI, ¢ KOTOPHIMHU CTAJKHBAETCS MOMOOHBIN THUII MPUIOKEHHUIT: 00paOOTKA HEYIIOPSA0IEHHBIX
JIAHHBIX, [1€PepabOTKa BXOIHDIX JAHHBIX IIPH M3MEHEHUU KO/IA, BBIIOJTHEHNE BHIYUCICHUN C yIeTOM COCTOSAHHUS W T.1I.

Streams API mocrpoen Ha ocHoBHBIX npuMuTuBax ADS: on ucnosnb3yer Producer API mjis BBOIa, HCTONb3yeT
Kafka mia xpanenwss COCTOSHUIT W TPUMEHSET MEXAHU3M TPYIIBL [JIsi ODECIeYeHUsi OTKA30yCTOWIUBOCTHA CPEIN
MHCTAHCOB IIOTOKOBOI'O IIPOLIECCOPA.




I'maBa 4

Konnennua nmorokos NiF1

Kouesbie kounenuuu NiFi TecHO cBs3aHbl ¢ OCHOBHBIMU HJIesiME IOTOKOBOrO iporpamMmuposanus (Flow Based
Programming — FBP). [anee B Tabiuie npusenenbl HeKOTopble u3 ocHoBHbiX KoHuenuuit NiFi u ux conocrasienue ¢

FBP.
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T'naBa 4. Konmenmusa morokos NiFi

Tabmumad.1.: Conocrasienne koumenuuii NiFi m FBP

NiFi Term FBP Term Onucanne

FlowFile Information Packet FlowFile [IPEICTABJIISIET KazK bl 00BHEKT,

MePEeMeITAIoNINHCS Yepe3 CHCTEMY, W JJis KarKI0TO
u3 mux NiFi orciexwuBaer cnucok arpubyTos (mapbi
KJIIOY/3HAYEHNE) W CBSA3AHHOTO C HUM COJIEPIKHUMOTrO C
KOJTMIECTBOM Oa#T OT Hysst U OObIIe

FlowFile Processor Black Box IIporeccopni, BBIMOMHSIIONNE 3a7aHue. B TepmuHAX

eip TPOIECCOp BBITIONHIET HEKOTOPYIO KOMOWHAIIUIO
MapIIpPy TH3AINH, IpeodpPa3OBAHUST u obMeHa,
nHboOpMaImeil MexK1y cucTeMaMu. IIporeccopbl uMenT
pocryn K arpudytam mpegoctasiaenaoro FlowFile u ero
koHTeHTy. IIpomeccopsr MOryT paboraTh ¢ HOJb U HOJIee
FlowFiles B mammom Ojoke 3a/aHus, JuOO BBIMTOJTHATH
pabory (commit), JubO OTMEHATH peE3yJbTar ee
BbinosiHenusi orkarom (rollback)

Connection Bounded Buffer CoenuHeHns BBICTYMAIOT B PO (HAKTUIECKON CBA3U

Mexay mporeccopamu. OHEM JEHCTBYIOT Kak OYepean
U TO3BOJIAIOT PA3HBLIM MPOLECCAM B3aUMOIEHCTBOBATE C
pasHoii ckopocTbio. Odepeny MOryT ObITH PACHPEIETIEHbI
10 IIPHOPHUTETAM M UMEThb BEPXHHE IPAHUILI HAPY3KH,
WHUIIAAJIU3UPYIomne mporecc back pressure

Flow Controller Scheduler Kourponnep moroka XpaHuT 3HAHHE O TOM, KakK

COeJIMHEHbl IIPOLECChI, YIPaBJdeT U paclpenender
MOTOKH, KOTOpbIE HUCIOJIB3YIOTCS POIECCAMMU.
Flow Controller BeicTymaer B KadecTBe OpOKepa,
obsergaroriero oomen FlowFiles mexkay mpomeccopamu

Process Group subnet I'pyuna nporeccoB npejcrasisger coOoii OpeeIeHHbIiH

HAOOp MPOIECCOPOB W WX COEIWHEHWH, KOTOPHIE MOTYT
NPUHUMATDL JAHHBIE YEpe3 MOPTHhI JJIsd BXOISAIINX
COEIMHEHUI W OTMPABJIATH WX YEPE3 BBIXOIHBIE TTOPTHI.
Takum oOpa3oM, TPYOIbI MPOIECCOB  MO3BOJSIIOT
CO37[aBaTh COBEPIIEHHO HOBBIE KOMIIOHEHTBI I[POCTO
MTOCPEICTBOM KOMTIIO3UIUH JIPYTUX KOMIIOHEHTOB

Takasg Momesb upoekTupoBanus (cxoxkasd ¢ seda) IPENOCTABISET MHOXKECTBO IIPEMMYINECTB 10 CO3JAHUIO

MOIIIHBIX ¥ MACIITAOMPYEMBIX [IOTOKOB JIAHHBIX, HAIIPUMED:

IomxomuT misi BU3yaabHOTO CO3MAHUS W YIIPABJIEHNS HANPABICHHBIMA TpadaMu TPOIECCOPOB;

ITo cmoeit cyrtu sBAsieTcss ACHMHXPOHHON, YTO 0OECIEYUBAET OYEHH BBICOKYIO MPOIYCKHYIO CIOCOOGHOCTH U
€CTECTBEHHYIO OydepHu3aInio Jazke Ipu KOTeOaHuAX CKOPOCTH OOPpAOOTKHU M IMOTOKA;

OOGeciieunBaeT BBICOKOKOHKYDEHTHYIO MOJIE/Ib 0e3 HeoOXOAMMOCTH y4dacTusl pas3paboTuMka B BOIPOCAX
MOTOKO0OE30MTACHOCTH;

CriocoOCTByeT pa3BUTHIO CBIA3AHHBIX U CJIA00CBSI3aHHBIX KOMIIOHEHTOB, KOTOPBIE B TOCJIEIACTBAU MOTYT OBITH
ITOBTOPHO HCIIOJb30BAHBI B JPYTIUX KOHTEKCTAX W CIIOCOOCTBOBATH TECTUPOBAHUIO;

CoeHeHst ¢ BEDXHUMU ¥ HUXKHUME MPAHUIIAME 110 PECYPCAM JIEJAIOT TaKue Kpurudeckue (PyHKIuU, Kak back
pressure u pressure release, 3aKOHOMEPHBIMU W HHTYUTHBHO TIOHATHBIMH;

O6paboTka OImMOOK CTAHOBUTCS OXKHUIAEMBIM DPE3YJIbTATOM YCIEITHOIO BBIMOJIEHUS KOHKPETHOIO CII€HAPUS
npouecca (happy-path), a me catch-all;

Touku BXOJla U BbIXO/a JAaHHDBIX, a TaKzKe IIepeMellleHrue IIOTOKOB B CUCTeMe, IIOHATHDBI U JIETKO OTCJ/IE2KHBAIOTCA.
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