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TekcToBa yacTuHa OakaiaBpchkoi podotu: 45 c., 3 Tadiu., 29 puc., 2 noxn., 13

TDKEpElL.
JAVA, MAVEN, SPRING, MONGODB, POSTGRESQL, ZOOKEEPER,
KAFKA, ELASTICSEARCH, KIBANA, ANGULAR, TERRAFORM,

KUBERNETES, PROXMOX.

O06’exT goCTiKEHHS - PYHKIIFOBAaHHS €IMHOTO 1HPOPMAIIHHOTO TPOCTOPY.

[IpeameT pocniKeHHS - BUKOHAHHS BIAKIQJCHUX 3aBJaHb B AUCTPUOYTHBHIN
CUCTEMI.

Meta poOOTU - BUKOHAHHS BIJKJIQJICHUX 3aBJaHb B JUCTPUOYTUBHIN CHCTEMI
IIIXOM 3aCTOCYBAaHHSI PO3pOOJIEHOI CUCTEMU.

Metoau nOCHIPKEHHS - METOAM MPOEKTYBaHHS Ta PO3POOKH MPOTrPamMHOTO
3a0e3MeyeHHs,, METOM OMpAIIOBaHHSI Ta aHai3y OTPUMAaHHSA PE3yJibTaTiB, METOIU
TECTYBAaHHSI IPOTPAMHOI0 3a0€3M1EYEHHS.

B Xxomi BWUKOHaHHA AWIUIOMHOI poOoTH Oyima po3poOiieHa AUCTpUOYTHBHA
CUCTEMHU BUKOHAHHS BIJKJIAJCHUX 3aBJaHb Ta BeO-iHTepdeic ajis MOHITOPUHTY. byB
3aCTOCOBAHUN OBHUM LIUKJI PO3POOKH MPOTrPAMHOI0 3a0€3MEUEHHS AKUI BKIIOYAE:

— MJIaHyBaHHA apXITEKTypH Ta MiAOIp TEXHOJIOTI;

— po3poOKa CUCTEMH,

— TECTyBaHHSI CUCTEMU;

— MIAKIIOYEHHS MOHITOPUHTY JI0 CUCTEMH;

— po3pobOKa iIHPPACTPYKTYPH Ta POTOPTAHHS CUCTEMU;

OOpaHo onTHUMAaNBbHI 3aCO0M PO3POOKHM Ta MIIAXOAU 0 TpoekTyBaHHS. CHucTreMa
Ma€ THYYKY MOJYJbHY apXITEKTypy 3 BUKOPHUCTAHHSAM MPOBIAHUX MI1aOJIOHIB
npoekTtyBaHHs. Cuctemy OyJl0 HalIaroKeHO, MPOTECTOBAHO Ta BHUIIPOOYBAHO, IIIO
MI0Ka3aJI0, KOPEKTHICTh poOOTH IporpaMHoOro 3ade3neueHHs. CucreMa € eeKTUBHOIO
Ta BUPIIIYE BC1 MOCTABIICHI 3a/1a4l.

Y mporieci po3poOku Oyio peanizoBaHO BCi HEOOX1IHI MiICHCTEMH MPOCKTY:

— ocHOBHUM MoayJsb cuctemu (Core);



— MOAYJIb JJIs1 BUKOHAHHSA 3aBaanb (Worker);

— MOJYJIb Jj1s1 OalaHCyBaHHS 3aMuUTIB MiX By3namu (Gateway);

— MOJyJIb J1s peectpaitii By3miB (Discovery Provider);

— MOJYJIb JijIs1 OOMiHY TIOBiJOMJIEHHSAMH MiX By3imamu (Queue Provider);

— MOJyJb 1151 30epiranns 3aBaanb (Database Provider);

— MOJyJib BeO-1HTepdeticy s neperisany 3anans (Ul);

Cucrema BUKOHAHHS BiJKIQJCHHUX 3aBlIaHb Ma€ MIMPOKY cepy 3aCTOCYBaHHS B
0aratbox ramy3six, J€ HEOOX1JIHO aBTOMAaTH3yBaTH NPOIECH BUKOHAHHS 3aBIaHb 3
MIEBHOIO 3aTPUMKOIO, HAIIPUKJIIAI:

— 1H(pOopMAaILliitHI TEXHOJOTTII.

Cucrema MOX€ BHKOPHUCTOBYBATHUCS JUIsi aBTOMATUYHOTO BUKOHAHHSA TEBHUX
MPOLIECiB Ha cepBepax, Kl MOTpedyIoTh 3aTpUMKHU. Hampukinaa, aBTOMaTHYHUN 3aITyCK
PE3EpBHOTO KOIMIOBaHHSA 0a3W JaHMX abo oOpoOKa BENMKOI KIIBKOCTI JaHUX, IO
BHUMarae 6araro 4acy;

— ¢inancona cdepa.

Cucrema MOXe BUKOPUCTOBYBATHCS JIJIi aBTOMAaTUYHOI'O BUKOHAHHS TUIATEXKIB 3
MEBHOIO 3aTPUMKOIO a00 JIJIsl aBTOMATH3allli Tpoliecy 300py MIaTeXiB Bifl KIII€HTIB;

— MeauyHa cepa.

Cucrema MOXX€ BHUKOPUCTOBYBATHUCA [IJIi ABTOMAaTUYHOTO  BIJIIPaBICHHS
HarajayBaHb MPO MPUHOM JIiKiB a00 MOBIJOMIICHHS MPO PE3yNbTaTH aHAIi31B 3 IEBHOIO
3aTPUMKOIO;

— JIOT1CTHKA.

Cucrema MOXX€ BUKOPHCTOBYBATHCS [IJII aBTOMAaTUYHOTO 3alyCKy MPOIECY
JIOCTaBKU TOBApPY 3 MEBHOIO 3aTPUMKOI0, 3AJIEIKHO B1J] 4aCcy 3aMOBJICHHS;

i chepu € nuime AeSKMMH 3 MOXIJIMBHX 3aCTOCYBaHb CHCTEMH BUKOHAHHS
BIJIKJIAJICHUX 3aBJlaHb, 1 HACOpaB/Al 3aCTOCYBaHHS MOXe OyTH IIHPOKUM Ta
PI3HOMAaHITHHM B 3aJI€XKHOCTI BiJl KOHKPETHOI MOTPeOU Ta BUMOT.

Cucrema BUCTYIA€E g IKOCT1 010J10TEKM Ta MIATPUMYE MOKIIUBICTh 1HTErpaii B
HasBHY 1HQPACTPYKTYpy Ta HaJla€ MOXIUBICTh CTBOPIOBATU Ta KOHTPOJIOBATU

BIAKJIA[ACH] 3aBIaHHS.
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RSS — really simple syndication — BUKOpPHCTOBY€ThCS i IMyOmiKaiii Ta TOCTaYaHHS
1H(dOopMaIlii, 110 YaCTO 3MIHIOETHCA.

UI — user interface — inTepdeiic kopuctynaya.

APM — application performance management — MOHITOPUHT Ta MEHEIKMEHT

MIPOJTYKTUBHOCTI MIPOTPaMHOT0 3a0€31EeUEHHS.
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BCTYII

Pob6ota cuctemu BUKOHAHHS BIAKJIAJCHUX 3aBJaHb 3a3BUYAl MOJISITA€ B TOMY, 1110
KOPHUCTYBa4 CHUCTEMH CTBOPIOE 3aBAaHHS, SKE HEOOXITHO BUKOHATH, 33/1a€ MapaMeTpu
HOro BUKOHAHHS, Takl sIK jJaTa Ta 4ac, Ta iHm mnapamerpu. Ilicims mporo cucrema
MpU3HaYa€ BUKOHAHHS 3aBJaHHS B1JIMOBIIHO /10 BCTAHOBJICHUX ITapaMeTpiB.

[Ipn ogHOYAacCHOMY BHMKOHAHHI BEJIMKOI KUIBKOCTI 3aBJaHb CHUCTEMa OTPUMYE
BEIIMKE HABAHTAXKCHHS, 3aTPUMKH BHUKOHAHHS 3aBJaHb Ta HE MOXE TapaHTyBaTH
BIJIMOBOCTIMKOCTI B pa3l BIIMOBH cepBepy. /[l BupimeHHda 1€l mnpobieMu
BUKOPHUCTOBYETHCSI MacCIITaOyBaHHS.

TpanuuiiiHi cUCTEMHU HE MIATPUMYIOTh TOPHU3OHTAJIbHE MAacIITa0yBaHHS Ta
BUKOHAHHS 3aBlIaHb Ha JICKITBKOX By3sax. lle He jgae 3MOry BUKOHYBAaTH OJIHOYACHO
BEJIMKY KUIbKICTh 3aB/IaHb.

Cucremu siKi TIATPUMYIOTh TOPHU3OHTAJIbHE MacHITaOyBaHHS TaK0X MaloTh
HEIOJIKHU TaKl SK:

— KO’KEH 13 BY3JIiB ONTUTY€ 0a3y JaHUX HA HASBHICTH 3aBJIaHb.

Lle#t croci6 cTBOproe Oibllie HABaHTAKEHHS HA CUCTEMY 30UIBIIYIOUN 3aTPUMKY
IIpY BUKOHAHHI 3aBJaHb;

— OJIUH 13 BY3JIiB ONUTY€E 0a3y JaHWUX HA HASIBHICTD 3aBAaHb.

Lleli cmoci0 3MeEHIIye NPOIMYCKHY 3/aTHICTh 30UIBIIYIOYM 3aTPUMKY [pU
BUKOHAHHI 3aBJIaHb;

O06’exT mocaiKeHHs - QYHKIIIOBAHHS €IMHOTO 1H(QOPMAIIHHOTO TPOCTOPY.

[IpeameT mocmiKeHHS - BUKOHAHHS BIJKJIAJICHUX 3aBlaHb B JAUCTPUOYTHBHIN
CUCTEMI.

Meta poOOTH - BUKOHAHHS BIJKJIQJICHUX 3aBJaHb B JUCTPUOYTHBHIN CHCTEMI
[IUISIXOM 3aCTOCYBaHHS PO3POOJICHOI CHCTEMH.

Meroau AOCTIHKEHHS - METOIM TPOSKTYBaHHS Ta PO3POOKH MPOTPAMHOTO
3a0e3MeUYeHH, METOAM ONpAIfOBAaHHS Ta aHai3y OTPHUMaHHS Ppe3ybTaTiB, METOIU

TCCTYBAHHA IIPOI'paMHOI'O 3a0e3IeYCHHS.
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Mera 1 3aBJIaHHS pOOOTH:

— PO3pOOHUTH cHUCTEeMY sKa Oy/e MiATPUMYBAaTH TOPU30HTAIBHE MaCIITa0yBaHHS
Ta PO3IMOJAUICHHS HAaBaHTAKEHHS MK BY3JJaMU CHUCTEMHU HUIIXOM PO3MOIUICHHS 0a3u
JaHUX Ha JIOT1YHI pO3/UIH, SIKi OyTyTh OMUTYBATUCS KOXKHHM 13 BY3IIIB;

— TPOTECTYBATH CHCTEMY BHMKOPUCTOBYIOUHM IOHIT, IHTErpaliiiHi, Ta TECTH
IPOJYKTUBHOCTI;

— MIJKJIIOYATH MOHITOPUHT MPOJYKTUBHOCTI JIO CHCTEMH, BUKOPHUCTOBYHOUHU
Elastic APM;

— po3podOka 1HGPACTPYKTYpU Ta PO3TOPTaHHS CHUCTEMH, BUKOPUCTOBYHOUH
Kubernetes ta Terraform;

Po3pobmoBana cucrema Oyje BUCTymaTH B SKOCTI 010igi0Teku Ta Oyne
HOiATPUMYBaTH MOXJIMBICTH 1HTErpaiii B HasBHY 1H(QPACTpyKTypy Ta HaJaBaTu

MOJKJIMBICTB CTBOPIOBATH Ta KOHTPOJIFOBATH BiI[KJIaI[GHi 3aBJIaHHA.
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1 AHAJII3 IPEJIMETHOI OBJACTI

1.1 CucTeMu BUKOHAHHSA BiIKJ/JIaJeHHUX 3aBJaHD

OnuH 3 KJIIOYOBUX €JIEMEHTIB CHCTEM BHUKOHAHHS BIJKIAJCHUX 3aBAaHb - II€
KOMITOHEHT SKWW 3aliMa€ThCsl IUIAHYBAHHSAM, BIH BHU3HAYa€ 4ac BUKOHAHHS KOKHOT'O
3aBAaHHA, IO 3a0e3leuye BUKOHAHHS 3aBJaHh BYACHO Ta BIAMOBIAHO M0 3aJaHUX
napamMeTpiB. 3aBllaHHA 3allyCKa€ThbCs HAa OKPEMOMY TOTOIl BHUKOHAHHS, SIKI
CTBOPIOIOTHCSI CHCTEMOO BUKOHAHHS 3aBJaHb.

Jlo/1aTKOBO, CHCTEMH BHKOHAHHS BITKIAJCHUX 3aBAaHb MOXYTh 3a0€3medyBaTH
iHII  (QyHKINI, Taki SK MOHITOPUHT Ta JoryBaHHs. Hampukman, cuctema Moxe
MOBIJOMJIAITH MPO CTaH BUKOHAHHS 3aBJaHb, CIOBIIIATH MPO HemnepeadavyBaHl MO,
K1 BUHUKAIOTh M1J] Yac BUKOHAHHS 3aBJlaHb, a00 30UpaTH CTAaTHUCTHKY MPO BUKOHAHHS
3aBJaHb JJIs MOJAJIBIIOTO aHali3y Ta BIOCKOHAJICHHS POOOTH CUCTEMH.

Buau 3aBaanb ki MOXKYTh BUKOHYBAaTHCh CHCTEMaMH BIAKJIaJICHUX 3aBIaHb:

— BIiJKJIaJAeHI HaragyBaHHsA. Hampukiag mpu CcTBOpeHHI MoAall B KajleHAapi
CHUCTEeMa aBTOMATUYHO CIIOBICTUTH Y BIJMIOBIIHUI Yac;

— BiAKIaAeH1 miatexi. [Ipu oruati mignuMCKu HAa CTPUMIHTOBOMY cepBicl abo
IHTEpHET TMpoBaiijiepa Tpolr OyayTh aBTOMATHYHO CIIMCYyBaTUCh abo Oyne
BIIMPaBIISATUCH JIUCT 3 HAaraJlyBaHHSM IIPO OILIaTy;

— CEpBEpHI 3aBJaHHS Taki SK pe3epBHE KOIMIIOBaHHA 0a3 JaHUX, MOHITOPUHT
pecypciB CUCTEMH, Ta 1HIIIL;

— IHTerpauis 3 30BHIIIHIMU CUCTEMAMU ISl TEPIOAMYHOr0 3anuTy RSS 3MmiH;

1.2 Macmira0yBaHHSI CHCTEMH

IcHyroTh [11Ba OCHOBHI THMHM IS MacmTaOyBaHHS - BEPTUKAJbHE Ta
TOPU30HTAJIBHE.
Takox ICHYIOTh Taki cTpaTerii mjigs MaciiTadyBaHHS $K MaHyaJlbHE Ta

ABTOMATHU4YHC.
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BGpTI/IKaJIBHe MaCHITa6YBaHH}I - OC IIponcc 301JIBIIICHHS HOTY)KHOCTi CHCTCMH 3a

JOTIOMOT'OK0  JTIOAaBaHHsI OUIbII TMOTYKHIIIOrO 00JiafHaHHsA (IIpoLecop, OnepaTUBHA
1am’Th, JTUCK).

[Ipu BUKOpHCTAaHHI BEPTHKAIHHOTO MacimTaOyBaHHs 3a3BHYail BUKOPHUCTOBYIOTh
MaHyaJIbHYy CTpaTeTii0, KOJIU MOTPIOHO 30LIBIIUTH MPOAYKTUBHICTh CUCTEMHU.

[lepeBaru BepTUKaILHOTO MacIITaOyBaHHS:

— HU3bKa CKJIAIHICTh, HE MOTPeOy€ JOJATKOBOTO MPOTPAMHOT0 3a0€3MEYCHHS,

Henoniku BepTUKanIbsHOTO MacITaOyBaHHS:

— MeXa PeCcypciB MPH SIKIM 10CATAETHCSI MaKCUMalbHA MOTYKHICTh arapaTHOIo
3a0€3ICUCHHS;

— HE MOXXE rapaHTyBaTH Oe3repebiiiHy poOOTy CHUCTEMHU y BHUIIAJKY BiJIMOBH
anapaTHOro 3a0e3MeUYeHHS;

Ha pucynky 1.1 300paxkeHo Mpukiiaj BEPTUKAILHOTO MacIITaOyBaHHS.

Mode : MNode
nAa r
{npouecop - 1 agpo | REpeA AD > {npouecop - 4 agpa

OnepaTuEHa nam'aTs - 6 6} onepatwena nam'ate - 16 8}

asoftwares asoftwares
Software Software

Pucynox 1.1 - [Ipuxian BepTUKaIbHOTO MacITaOyBaHHS

['opuzoHTanbHe MacmTabyBaHHS - 1I€ MPOLeC 301TbIIEHHS TOTY>KHOCTI CHCTEMU
3a JIONOMOI'OI0 JOJaBaHHS HOBUX BY3JIB CHCTEMHU 3 1IEHTUYHUM (YHKI[IOHAJIOM Ta
PO3MOIUICHHSM X MIXK OKPEMHUMH BIpTyalIbHUMHU 200 (i3MUHUMU CepBEpaMH.

[Ipu BUKOpHCTaHHI TOPU3OHTAIBHOTO MAacIITaOyBaHHS 3a3BHYail 3aCTOCOBYIOTH
aBTOMATUYHY CTPATETiI0 B 3aJIEKHOCTI Bl HABAHTAKEHHS HA CUCTEMY aBTOMAaTHYHO
CTBOPIOIOTHCSI HOB1 BY3JIM MK IKUMU OyJ1€ PO3MOILJIEHO HABAHTAKEHHS.

[lepeBaru ropu30HTaIBLHOTO MacITA0yBaHHS:

— BHCOKa HaJIMHICTh, JOCTYMHICTh Ta MPOAYKTUBHICTh. OCKIUIBKM B pasi

BiJIMOBH OJTHOTO CE€pBEPA, 1HIIN CEPBEPHU MOXKYTh MPOJIOBKYBATH POOOTY;
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— CKJAJHICTh MIATPUMKUA Ta YMPABIIHHA, OCKUIBKM BHUMAarae JI0JaTKOBOTO

IIPpOrpaMHOro 3a0e3IMeYeHHS JJIA l'IiIITpI/IMKI/I Ta ynpaBHiHHH pOBHOIIiJIy HaBaHTAa>XCHHA,

Ha pucynky 1.2 300pakeHo npukiaa ropu30HTaILHOIO MacITaOyBaHHS.

Node
{npouecop - 1 rRapo
OnepaTWeHa Nam'ATs - & 6}

«softwares
Software

Pucynok 1.2 - IIpuknaa ropu30HTaIBHOTO MacIITaOyBaHHs

aTlepExig qow

Knactep

MNode
{npouecop - 1 rRapo

OnepaTWeHa Nam'ATs - & 6}

«softwares
Software

P

A4

Node
{npouecop - 1 rRapo
onepaTWEHa Nam'sTs - 6 16}

«softwares
Software1

Jlns cucteMd BUKOHAHHS BIAKIAJAEHUX 3aBJaHb OyJO0 BHOpaHO MiAXiJ

TOPHU30HTAJIBHOI'O MaCHITa6YBaHHSI JJI1 l'IiI[TpI/IMKI/I III/ICTpI/I6YTI/IBHOF O BHKOHAaHHA

3aBJJaHb Ha piBHI/IX BYy3J1aX CUCTCMHU.

1.3 Orasia Ta aHaMI3 iICHYIOUHMX aHAJIOTIB

Quartz Ta JobRunr me cuctemu s IJIaHyBaHHS 3aBIaHb Ta BUKOHAHHS iX B

3aIIaHI/II>'I yac. CucreMu MOXYTb BUKOHYBATHU 3aBA4HHA, IO ITOBTOPIOIOTHCA 3 IICBHOIO

MEpIOIUYHICTIO, a TaKOoX OJHOPa30Bl 3aBJlaHHA B 3a3HAYEHUM Yac.

Cucremu

MIATPUMYIOTH Pi3HI 0a3u JTaHUX, IO J03BOJIAE 30epiraty 1HGOPMAIIiIO PO 3aBJAAHHS Ta

ix cran. CucremMu NUIATPUMYIOTH MEXaHI3MHU OJOKYBaHHS 3aBllaHb, 10 3a0e3reuye

BUKOHAHHJ 3aBJdHb TITBKH OJIMH pas.
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Taomung 1.1 - Coucok a”HaJioriB

Quartz JobRunr

Cxema poboTH Koxen 13 By3niB onutye 6a3y | KoxkeHn 13 By3iiB onutye 06a3y

MAaHUX Ha HAABHICThL BCIX | JAaHWX Ha HaAsIBHICTH BCIX

3aBJaHb 3aBJaHb
Cucrema Hemae Tinbku cucrema meperysaay
MOHITOPUHTY 3aBJaHb

BukonaHHs 3arpumka Bia 1 cekyna nepen | 3aTpuMKa BiJl 5 CEKyHI Iepen
3aB/JaHb BUKOHAHHSM 3aBJIaHHS BUKOHAHHSM 3aBJIaHHS
[linTpumka pizHux | Tax Tak

CUCTEM

YIPaBIIHHS

0azamMu JJaHUX

Ha Ta6mmi 1.1 300pakeHO CITUCOK aHAJIOTIB.
OnutyBanHs 0a3u JaHUX Ha HAsSBHICTh BCIX 3aBJaHb HAa KOKHOMY BY3Jli CTBOPIOE
OlIbIlle HABAaHTAXXEHHS HA CUCTEMY THUM CaMUM 30UTBIITYIOYH 3aTPUMKY ITPU BUKOHAHHI1

3aB/aHb.
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2 AHAJII3 3ACOBIB PEAJIIBAIIT

2.1 Bekena - CucreMa BUKOHAHHS BiIKJ/JIaJeHHUX 3aBJaHD

2.1.1 Mosa nporpamyBaHHs Java

Java - e 00’€KTHO-OpIEHTOBaHAa MOBa MPOTPaMyBaHHS, 110 BUKOPHUCTOBYETHCS
JUTST pO3pOOKH PI3HOMAHITHHX JOJATKIB, BiJ MaJWX MOOLIBHUX MPOTPaM J0 BEITUKHX
KOPIOPaTUBHUX CEPBEPHUX 3aCTOCYHKIB.

Java 6a3yeTpcsi Ha MpHUHIMIAX 00’ €KTHO-OPIEHTOBAHOTO MPOTPAMYyBaHHS, TaKUX
AK 1HKAICYJISALIs, HachiayBaHHsA Ta mnomimop@disM. BoHa BHKOpHUCTOBYE BipTyalbHY
Mamuny Java (JVM), mo n03BoJisi€ BUKOHYBaTH KOJ Ha pi3HHX miatgopmax 0Oe3
HEOOX1AHOCTI MEPEKOMITUISIILI.

Java mae Benuky O010J110TE€Ky CTaHIAPTHUX KJaciB, sSKa HaJae pPO3IIUPEHI
MOKJIUBOCTI JIJISi pO3POOKH J10AaTKIB. TakoK 1ICHYIOTh 06araTo CTOpOHHIX 0107i0TeK Ta
(bpeMBOpKiIB, SKI TO3BOJISIIOTH PO3MIMPUTH (PYHKIIOHANBHICTH Java Ta CHPOCTUTH
IPOLEC PO3POOKH.

3aranom, Java € igeaJlbHUM BaplaHTOM [Jisi PO3POOKH CEPBEPHOI YACTUHU IS

CHUCTEMHU BUKOHAHHS BIJIKJIQICHUX 3aBJIaHb.

2.1.2 IncTpymenT 30ipku Maven

[Ipu po3poOIll MyJIBTU-MOAYJIBHOTO MPOEKTY 3 BUKOPUCTAHHSM CTOPOHHIX
3aJIEKHOCTEN BUHHMKAE MpoOiieMa MEHEKMEHTY, KOoHpiryparlii, 30ipku Ta MIATPUMKHU
MPOEKTY.

Apache Maven € mnoOnyJIsipHUM IHCTPYMEHTOM 30IpKM Ta  YNpaBIIHHS
3aJIKHOCTSMU B TIpoekTax Java. Bin 0a3yerbcs Ha Mozenm 00'exTy nmpoekty (POM), sxa
onucye KOH(DIrypailito mpoeKkTy Ta HOro 3ajJeKHOCTEH.

Maven n03BoJsIE 3py4HO Ta aBTOMATHMYHO KEPyBaTH 3aJIKHOCTAMU MPOEKTY,
30upaT MOro 3 BHUKOPHCTAHHSAM 3aJaHUX KOH(]ITryparliii, 3amycKaTh TECTyBaHHS Ta

reHEepyBaTU 3BITH PO MPOEKT.
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Maven mae BeNUKY KUIBKICTh IUIAriHIB, SIKI JO3BOJSIOTH PO3IIUPUTH HMOTO

(GYHKIIIOHANBHICTS Ta 320€3MEeUnTH HWOTO B3aEMOJIIIO 3 IHITUMH IHCTpyMeHTaMu. Maven
€ 4aCTO BUKOPHUCTOBYBAHUM IHCTPYMEHTOM JJIsl 30MPaHHS Ta KEpyBaHHS 3aJ1€KHOCTSIMU
B IpoekTax Java, oCOOJMBO B CEPE/IOBUIII PO3POOKHU IHTETPOBAHUX IIATHOPM, TaKUX

sk Eclipse.

2.1.3 ®peiimBopkK Spring

[Ipu po3pobii Oyab-siKOro (PYyHKI[IOHAy BHHHMKA€e MOTpeda s po3poOKH
JI0OIATKOBOTO KOMY JJIs 3B'sI3yBaHHS KJIaciB Ta MOAYJIIB MiX CO0010, Spring BUPIIIYE IO
npobiiemMy.

Spring - 1ie monyJsipHuit GpeRMBOPK ISl po3poOKH 10JaTKIB Ha matdopmi Java.
Bin mo3Bosse MIBUAKO CTBOPIOBATH TOTY)KHI Ta MacmTaOOBaHI  JOJATKH,
30CepeKYIOUNCh Ha 013HEC-JIOT1II.

Spring mae 6arato MOJyJiB Ta MIAMPOEKTIB, Kl O3BOJISIOTh BUKOPUCTOBYBATH
TIIBKKA Ti 9acTUHU (PPeWMBOPKY, SIKI HEOOXimH1 1S mpoekty. HaiGinmpm BimomMumu
MOAYJISIMU Spring €:

Spring Core: 6a30Buil MOIynb, KU 3a0e3nedye (yHKIIOHATBHICTH 1HBEPCIl
3alIeKHOCTEH Ta ynpasmiaHsa 6iHamu (Inversion of Control).

Spring MVC: Moayib, SSKUii 103BOJISIE CTBOprOBAaTH BeO-101aTku Ta RESTful API.

Spring Data: moaynb, sikuil 3a0e3neuye TpoCTHl Ta MBUAKUNA JOCTYI JI0 P13HUX
TUIB 0a3 TaHUX.

Spring TakoXX MIATPUMYE 1HII TEXHOJOTIi, Takl sk Spring Boot, sikuii 103BOJIsIE

IIBUJIKO CTBOPIOBATH Ta 3allyCKaTU CAMOCTIMHI JOJIaTKH.

2.1.4 BusiBiieHHs Ta ineHTudikauis cepsiciB Zookeeper Service Discovery

[Ipu po3poOIl 3aCTOCYHKY SIKMI TOBHHEH MAacIITa0yBaTHUCS BUHMKAE JIEKUIbKa
npooeM:

— aBTOMAaTUYHOIO JJ0JIaBaHHS HOBUX BY3JIIB MTPHU 30UIbIIEHHI HABaHTaXEHHs 0€3

HEOOXI1THOCT1 10JaTKOBOTO BTpyuaHHd. (Auto Scaling);
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— AdBTOMAaTH4YHOI'O BHIAJICHH:A By3J'IiB IIpu HpO6JI€MaX 3  MCPCKCIO abo

pecypcamu BiptyanpHoi Mammau. (Fault tolerance);
— PIBHOMIPHOTO PO3MOIJICHHS! HABAHTAXEHHSI MK yCiMa BY3JlaMU 3aCTOCYHKY.

(Load Balancing);

Service A
Instance 1
0 10.10.10.10:8080

Service A
Instance 2
10.10.10.11:8080

Client

Y

Service A
Instance 3
10.10.10.12:8080

Pucynox 2.1 - Ilpuxman mpo6iaemu 6amaHCyBaHHS 3aUTIB

Ha ctoponi kimienTa Bectu o6mik [P agpeciB mpobiemMaTHIHO:

— 3a 3BMYail BIpTyasibHIN MaIINHI Ha3HAYAETHCS AUHAMIYHM [P;

— SKIIO OAWH 13 BY3JiB OyJe HEJOCTYNMHUNU TO MPOAYKTHBHICTH CHCTEMH
MMOYHMHAE JETPATyBaTH;

Service Discovery - 1ie mpoIiec aBTOMaTHYHOTO BHSBJIEHHS Ta iaeHTU]Ikarii
cepBiciB (IIPUCTPOIB, 3aCTOCYHKIB, PECYPCIB).

KoxxeH By301 3aCTOCYHKY peecTpyeThcsa B Service Registry Ta ydac Bijg yacy
BiJINIpaBJIsie CcBii craryc. Service Registry 30epirae iHdopmarliito mpo BCl 3apeecTpoBaH1
By31u. KoxkeH By30J1 MOK€ OTpUMaTH 1H(POPMALIIO PO CYCIAHI 3apeecTpOBaHl BY3JU
JUTSI MOYKJTMBOCT1 OajlaHCyBaHHS 3alUTIB.

Buau Service Discovery:

— Ha croposHi kmenTa (Client-Side);



19
KiieHTCchka CTOpOHA OTPUMYE BCl 3apeeCTPOBaHI BY3JIM 3aCTOCYHKY Service A Ta

BIJINOBI1/IaJIbHA 32 PO3MOALICHHS 3aUTIB.

Service A
Instance 1
10.10.10.10:3080

1. Register

Service A
Instance 2
10.10.10.11:8050

Client 4. Fetch registry  Service Reaqistry

3. Register

Service A
Instance 3
10.10.10.12:8080

A

5. Call any available instance

Pucynok 2.2 - [lpuknan 6anancyBaHHs 3aIIUTIB Ha KJIIEHTCHKUNA CTOPOHI

— Ha CTOpoHi cepBepa (Server-Side);
Ha cepBepHiii CTOpOHI CTBOPIOETHCS MEXaHI3M SIKAWA BIANOBIJAJIBHUM 32
PO3MOJICHHS 3alMTIB, KJIIIEHTChKAa CTOPOHA 3HA€E TIABKU IPO OJIMH CEpPBIC, HAIIPUKIIA[

Gateway.

Service A
Instance 1
10.10.10.10:3080

1. Register

Service A
Client 4. Call Service A—» Gateway ——>5. Fetch registry f Service Registry 2. Register Instance 2
10.10.10.11:8080
3. Register
Service A
Instance 3

10.10.10.12:8080
[

6. Call any available instanc

Pucynok 2.3 - ITlpukian 6anaHcyBaHHS 3alIUTIB HA CEPBEPHINA CTOPOHI1

MO>KJIMB1 aITOPUTMU OaJIaHCYBaHHS:

— BHITaIKOBUM YHHOM BHOHMPAETHCS OJUH 13 By3:iB, Hanpukiaa Round Robin;
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— B 3aJICKHOCTI BiJl pETiOHY;

— B 3aJIEKHOCTI HaBaHTaXeHHs Service Registry Moxke BiACOPTYBaTH BY3JH IO
IPIOPUTETHOCTI Ta 3alPONIOHYBATH KIIIEHTY KM BY30J1 Kpalle BUKOPUCTOBYBATH;

Jiis po3poOku IUCTpHOYTHBHOI CUCTEMH BUKOHAHHS BiJKIJIAJICHUX 3aBIaHb OyJi0
BuOpano Service Discovery 3 BuxopucranHsaMm Apache Zookeeper, Ta miaxina

OaJlaHCyBaHHsI 3aITUTIB Ha CEPBEPHiN CTOPOHI.

2.1.5 Yepra pas o0miny nosinomuiens Kafka

[Ipu po3poOIIi 3aCTOCYHKY SIKHMiA TOBUHEH MAacIITa0yBaTHCS BUHHUKAE JEKLIbKa
npooeM:

— KOMYHIKailii Ta oOMiHYy IOBIJIOMJIEHHSI MK BY3JIaMH Ta TapaHTIi JIOCTaBKH
noBigomiieHb. (Delivery guarantee);

— PIBHOMIPHOTO PO3MOIJICHHSI HABAHTAXEHHSI MIXK yCiMa BY3JIlaMU 3aCTOCYHKY.

(Load Balancing);

v

Service A Service B

Pucynok 2.4 - ITlpukmnan npoOiemMu KOMyHIKamii

BuxopucroByBatu tpaguiiiitnuii HTTP nns komywnikariii ta Service Discovery
IS BUSIBIICHHS CEPBICIB MPOOIEMaTHIHO:

— HEMae TapaHTii 110 MOBIIOMJICHHs Oyjie JOCTaBJiIeHO abo 1110 B3araji He Oyne
JIOCTABJICHO JIEKiTbKa pa3 B pa3l MpoOJIeMH 3 MEPEKEI0 abo SKIIO BIAMpPaBHUK abo
oTpuMyBad Oy7ie HE TOCTYITHH;

— HEMa€ BUCOKOI HpOl’IYCKHOI 3IIaTHOCTi Ta HU3bKO1 3aTPUMKMH;
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Apache Kafka - e nuctpubytruBHa cucrema st oOOMiHY TOBITOMJICHHSAMH, SKa

703BoJIsi€ e(DEKTUBHO MEepEeAaBaTH BEIHUKI 00'€eMU TaHUX MK PI3HUMHU 3aCTOCYHKaMH Ta
CUCTEMAaMHU.

[Tpu Bukopuctanni Katka 3acTocynku He KOMyHIKYIOTh Ha MPSMY, 3aMiCTh I[bOTO
OJIMH 3aCTOCYHOK Bifmpanisie mnoBimomiieHHs B Kafka Opokep, npyri 3acTOCyHKH
HIANUCYIOThCA HA TE€BHI TOBIJIOMJIEHHS Ta MOXYTh OTPUMYBAaTH iX, L€ Ja€ 3MOTY
OTHOMY 3aCTOCYHKY BIJIIPABIATH TMOBIJOMJICHHS OJHOYACHO [UIsI  JIEKUIBKOX

OTpUMYBaYiB.

Service A Publish Kafka Subscribe

Service B

Pucynok 2.5 - Ilpukian komyHikarlii BukopuctoByroun Kafka

Kafka 306epirae Bci oTpumaHi MOBIAOMIIEHHS Ha MPOTSA31 MEPIOAY KU MOMKIUBO
CKOH(ITYpOBaTH, SKIIO SKUNUCH 3aCTOCYHOK OyB HE JAOCTYNMHHUNA Ha MOMEHT BIIMpPaBKU
MOBIJIOMJICHHSI TO B HBOIO € 4Yac JJii TOro o0 MPOYUTATH I[IOBIJIOMJICHHS B
ManOyTapoMy. (Data retention)

Tak sk apXiTEeKTypHO [OAATKM HE KOMYHIKIIOTb Ha NpsMy L€ Ja€ 3MOry
MIATPUMYBATH BUCOKY TPOITYCKHY 3/1aTHICTh Ta HU3bKY 3arpuMky. (High throughput
and lower latency)

Kafka mintpumye macmiraOyBaHHS, JEKibKa BY3IiB MOKe OyTH 3alyIIeHO IS
OaslaHCyBaHHsI HaBaHTakeHHs MDK Opokepamu Kafka. HaBiTe sikimio oauH i3 By3IiB
Buiine 3 nagy ta Oyne He mocrynuuii Katka moxke mpomosxysatu mparroBatu. (Fault
tolerance)

Bci nani B Kafka 30epiratotecs B Tomikax (topic) Ta posauiax (partition). Tomik
e K Tabnuis B 6a3i JaHUX, BIAMPABHUK MA€ 3MOTY BIAMPABUTH MOBIAOMIICHHS B TOIIIK,
a MANUCHUKA MAlOTh 3MOTY MiJIMUCATUCS HA OTPUMAaHHS MOBIJOMIIEHb 3 KOHKPETHOTO
TOMiKy. PO3/i71M BUKOPUCTOBYIOTHCS JJI1 TOTO 100 PO3MOJAUIATA HABAHTAXKECHHS MIXK

kimpkoMa Opokepamu Kafka Tta 3abe3neuntn mapanensHy OOpOOKY IaHUX MiX
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Hi,Z[HI/ICHI/IKaMI/I, TaKOX L€ € KJIIOYOBHM MEXaHI3M JJI1 l'IiI[TpI/IMKI/I MaCHITa6YBaHH}I.

(Scalability)

B Kafka € nekinbka pekxuMiB rapaHTii JOCTaBKH MMOBIIOMJICHb:

— Makcumym oauH pa3 (At most once).

[Ipu BUKOpHUCTAaHHI IOTO MIIX0Jy MOBIIOMJICHHS MOXYTh OyTH BTpayeHi, sIKIIO
mijg yac oOpoOku craHeTbcs 301i. Llg rapanTis 3a0e3nedye HaWBHUIY MPOIYCKHY
3IaTHICTB, aje He TapanTye 100% aocTaBKy MOB1IOMJICHb;

— Ilpunaiimui onuH pa3 (At least once).

[Ipu BUKOpHCTaHHI MBOTO MiAXOAY MOBIAOMIICHHS MOXYTh JYOIIOBATHCS, SIKIIO
i yac oOpoOKu cTaHeTbes 30ii, ane € rapanTia o BoHu 100% He OyayTh BTpadeHi;

— Touno oaun pa3 (Exactly once).

[Ipy BHUKOpHCTaHHI LBOTO MIAXOMY TOBIJOMIJIEHHS HE OyIyTh BTpadeHi abo
nyOJIbOBaH1, SKIIO IMiJ 4ac oOpoOku craHeThes 301i. I[o0 mocsarHyTu 1€l rapaHTii
Kafka BukopuctoBye Tpanzakiii (transaction) Ta 1JIEMIIOTEHTHUX OTpPUMYBadiB

(Idempotent consumer);

2.1.6 ba3za nanux ags 30epiranns crany MongoDB Ta PostgreSQL

[Tpu po3pobIIi 3aCTOCYHKY KM TOBUHEH MacIITa0yBaTHCS BUHHKAE MPobOIeMa
30epiraHHs TaHUX.

[Ipu Bukopuctanhi pensnidHux 6a3 nanux (SQL) BuHMKae mpobirema 10
OUIBIIICTh 13 HUX HE MIATPUMYIOTh MACIITa0yBaHHS Ta PO3MOJAUICHHA JaHUX MIK
cepBepamu. SQL 6a3u nmanux rapantyioTh ACID ta moctymnicts (Availability) ame
BOHU HE HAJAI0Th MOXKJIMBOCTI nmoauty (Partitioning) Mixk AeKUIbKOMa CEpBEPAMH.

SQL

Atomicity - 0a3a 1aHUX TapaHTy€e T€ IO NPU BUKOPUCTAHHI TPaH3allli 4aCTKOBOTO
pe3yabTary 30epekeHo He OyJe, BCsl TpaH3aKIlisl BUKOHAETHCS MOBHICTIO, a00 BCi JaHi
HEe OyTyTh 30€peKeHi.

Consistency - 0a3a JaHux rapantye mo He Oyjae 30€epe’KeHO HEBIIMOBIIHHUX
JAHUX SK1 TOPYIIYIOTh OOMEXEHHS Tabuuilb (constraint), BITHOCHHU MK TaOIHIIIMU

(primary-foreign keys).
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Isolation - nmpu BUKOHaHHI TpaH3aKIlii MMapanelbHO 0a3a JaHUX rapaHTye Mo IPH

BUKOPHCTaHHI PI3HUX CTYINEHIB 130JIALI1 OJHA TPaH3aKI[isl HE MOBMHHA MOBUJIMBATH Ha
JpyT1 SIKIIO BOHA HE OyJia 30epexeHa.

[cHyrOTB Taki piBHI 130JIALI11 TPaH3aKLI1A:

— READ UNCOMMITTED;

— READ COMMITTED;

— REPEATABLE READ;

— SERIALIZABLE;

Koxen 13 piBHiB Bupimtye pizHi npobnemu (Dirty Reads, Nonrepeatable Reads,
Phantom Reads) siki MOXXyTh BUHUKHYTH MIPH MapaieIbHOMY BUKOHAHHI TPaH3aKIIiil.

Durability - 6a3a gaHux Beje JIOT TpaH3aKI[ii Ta TapaHTye SKIIO PanTOBO
CTaHEThCS TOMUJIKA CUCTEMU TO 30€pexeH1 TpaH3akIilii He Oy/1e BTpadeHo.

NoSQL

NoSQL 6a3u gjanux miATpUMYIOTh MOJILT MK BY3JIaMH Ta MaciiTaOyBaHHsI, ajie B
OCHOBHOMY B HHMX HEMa€ MIATPUMKHU 130JIAL11 TpaH3aKIlid Ta B JAEIKUX Oa3ax B3arami
HEMa€ MiITPUMKU KOHCUCTEHIT JaHHX.

Pizai NoSQL 6a3m nmaHux IMIUIEMEHTYIOTh pPi3HI ajaropuTMu 30epiraHHs Ta
00poOkm nmaHux. Hemae yHiBepcaabHOTO IHCTPYMEHTY SKUH Om MOXHa OyIi0o
BUKOPUCTOBYBATH JUIsl BCiX 3anad. [lpu migbopi 0a3u maHuX MOTPIOHO PETENbHO
oOupaTu mif sKi 3a1a4l 0a3a JaHUX MIIXOJUTH Kpallle 3a BCe.

OcHoBHi nepeBaru NoSQL 06a3 gaHux:

— Partitioning.

Jlani 30epiraroThCsi Ha AUCKY B 3aJICKHOCTI B PO3ALTY, II€ Ja€ 3MOTY 30epiratu
BEJIMKY KUIbKICTh IaHHX, @ TAKOK IIBUIKO OTPUMYBATH JIaHl 1o po3auty. Hanpuknan sk
pPO3AU1 MOKHA BHKOPUCTOBYBAaTH KpaiHy a0oO perioH, Ta 30epiraTd KOpPUCTYBadiB Ha
PI3HUX PO3/ALIaX AUCKY;

— Sharding.

Anroputm 36epiranss Sharding cxoxwuii 3 Partitioning ane mani 36epiraroTbCsi HE

Ha OJTHOMY JHMCKY Ta Ha OJHOMY CEpBeEpi, a Ha Pi3HUX CepBepax Ta Ha PI3HUX PO3JiIax
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mucky. lle mae 3Mory po3mOMITUTH HaBaHTAXKEHHS Ha Pi3HI BY3JIM 0a3u JaHUX IS

PO3/ILIIB;

— Fault tolerance.

Tak sx NoSQL 6a3u maHux MaroTh 3MOTY MacITabyBaTHUCS TO HABITh SKIIO OJIUH
13 BY3JIB BUJE 3 JaAy Ta OyJe He JOCTYNHUN 0aza JaHWX MOKE IPOJIOBKYBATH
npaioBatu 0e3 npooeM JOCTYITHOCTI;

Onun 3 xirodoBux HenodikiB NoSQL 6a3 manux 11e OiibIa 3aTpuMKa Ipu poOoTi
3 023010 JIaHUX, TOMY 11O JaH1 MOKYTh 3HAXOJUTHUCS Ha (PI3UYHO PI3HUX CEpBEpax.

Jiis po3poOku AUCTprOYTHBHOI CUCTEMH BUKOHAHHS BiJIKIJIQJICHUX 3aBIaHb OYJi0
BuOpano NoSQL 6a3y manux - MongoDB. MongoDB e 6amanc MiX MTiATPUMKOIO
ACID rta miarpumkoro Partitioning, Sharding.

2.1.7 IlomykoBuii aBuryH Elasticsearch

[Ipu po3poOii Oynb-AKOi CHCTEMH BHHHKae TOTpeda MOHITOPUHTY CTaHy
cucteMn Ta 30epiraHHs/aHaii3y JIOTiB, CTBOPEHHs CIOBIIIEHb B pa3i KPUTHYHUX
MOMMJIOK.

Elasticsearch - 1ie monrykoBuii JBUTYH, KU 103BOJIsIE 30€piraTu Ta aHami3yBaTH
BEJIMKI 0OCsTH JAaHMX B peanbHOMY uaci. Elasticsearch mo)kHa BHKOpHMCTOBYBaTH ISt
JIOTYBaHHSA, MOHITOPUHTY, aHaii3 BeO-Tpadiky Ta Oarato iHmoro. FElasticsearch
nigTpuMye MacmTaOyBaHHS. JlaHWH TONIYKOBHI JBUTYH MOXHa MaciTabyBaTu
TOPU30HTAJILHO 32 JOTIOMOTOK0 KJIACTEPIB, 110 A03BOJISE 30UIBIINTH MPOIYKTUBHICTh Ta

HaAIHHICTh CUCTEMHU.

2.2 ®pouTena - Cucrema neperJisiiy By3JiB Ta 3aBJAaHb

2.2.1 Moga nporpamyBanns TypeScript

TypeScript - MoBa mHporpamyBaHHs, fiKa € pPO3IMIMPEHHAM MOBHU JavaScript.
TypeScript Bkirouae B cebe Bci MoxJMBOCTI JavaScript, ane A0Jae A0JAaTKOBY
MIATPUMKY JUIS CTaTUYHOI THII3aIlli, sSKa JO3BOJISE IMABUIIUTHA SKICTh KOy Ta

3MEHIIUTH KIJIBKICTh IIOMHJIOK.
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OcuHoBHuM npusHadeHHsIM TypeScript € mosermeHHs: po3poOKu CKIaJIHUX BeO-

JIOJATKIB, SKI MICTATh BENMKY KimbKicTh komy Ta ¢yHkuid. TypeScript nHamae
MOXJIMBICTh BU3HAYaTH TUIM JJI1 3MIHHHMX, (DYHKIIM Ta 1HIIMX €JIEMEHTIB KOy, IIO0
JI03BOJISIE BIPHO TIepe10avaTH MOBEIIHKY KOy Ta 3armo0iraTi BUHUKHEHHIO TTOMUJIOK.

Kpim Toro, TypeScript Mae psiji 1HIIUX TEpeBar, TakuX SK MIATPUMKA KJIACiB,
iHTEepdenciB Ta MOAYNIIB, fKa IMOJIETHIYE PO3POOKY Ta MIATPUMKY KOJY BEITUKHUX
npoekTiB. TypeScript TakoX MIATPUMY€E aCHHXPOHHI (DYHKIIII, 1110 TMOJETIIye PO3POOKY
CKJIQJIHUX JTOJIATKIB, SIKI BUKOPUCTOBYIOTh 0AaraToOnmoTOYHYy 0OpOOKY JTaHUX.

Y 3aranpHomy, TypeScript € MOTYXHUM I1HCTPYMEHTOM [JIsi pO3pPOOKU BeO-
JO/IATKIB, AKUW JO3BOJISIE€ MIABUIIUTU SIKICTh Ta HAAIMHICTh KOJIy Ta CIIPOCTUTHU IPOILIEC

PO3POOKH Ta MIATPUMKHU MTPOEKTIB.

2.2.2 @peiimBopk Angular

JJ1st po3p0o0KU CUCTEMU TMEperiisily By3JIiB, 3aBAaHb Ta iX cTaTycy OyB BUOpaHMii
dpeitmBopk Angular.

Angular - e notyxxHuit GpedMBOpK i1 PO3pOOKU BeO-10AATKIB, CTBOPECHHI
komnaHiero Google. BiH 103BOJsie CTBOPIOBAaTHM BHUCOKOSKICHI Ta MaciiTabOBaHi
nonmatku 3a gomomororo TypeScript Ta HTML. OcHoBHa meta Angular momsrae B
MOJIETIIIEHH]1 pO3pOOKHU CKJIaJHUX BEO-I0AATKIB, SIKI MAIOTh BEJIMKY KUIBKICTh JaHUX Ta
GYHKITIH.

Angular mae Oarato (yHKIIIH Ta IHCTPYMEHTIB, SIKi JIO3BOJISIIOTH CTBOPIOBATH
J0JIaTKU MIBUAKO Ta edektuBHO. Hampukian, ¢ppeiiMBopk Mae BOYIOBaHY MiITPUMKY
JUIsl KOMITOHEHTIB, 1110 JI03BOJISIE CTBOPIOBATH €JIEMEHTH 1HTep(deiicy KopHucTyBaya sKi
MOKHA MePEBUKOPUCTATH. Angular TakoXX Mae MiATPUMKY JJIsi TUPEKTUB, IO J03BOJISE
3MiHIOBAaTU MOBEIIHKY enemMeHTiB DOM, Ta cepBiciB, 0 JA03BOJISIOTH CTBOPIOBATU Ta
BUKOPHCTOBYBATH 3arajibHi1 (YHKIIIT Ta JaHI.

Kpim Toro, Angular mae BOy10BaHy MiATPUMKY JUIsI CTBOPEHHS OJHOCTOPIHKOBUX
JOJATKIB, 10 JO3BOJISIIOTh KOPHUCTyBadaM TMEPEXOJUTH MIXK CTOpiHKamMu 0e3
nepe3aBaHTaKEeHHs CTOpIHKU. DpelMBOpK Takoxk Mae miarpumky ais HTTP-3anuTis,

110 A03BOJISE T0AATKaM B3a€EMOJISATH 3 CEPBEPOM Ta OTPUMYBATH JaHi.
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VY 3aransHOMy, Angular € noTykxHUM GHPEHMBOPKOM Jis pO3pOOKHU BeO-101aTKIB,

AKUW J03BOJISIE CTBOPIOBATH BHUCOKOSIKICHI Ta MAacIITa0OBaHl JOJATKH IMIBHAKO Ta

e(eKTUBHO.

2.2.3 Cucrema monitopunry Kibana

Kibana - me BizyanbHHMil iHTepdeic, SKUl 103BOJSE€ 3AIMCHIOBATH IMONIYK,
Bi3yasrizallito Ta aHaii3 JaHux, 30epexenux y Elasticsearch. BinoOpakatn gani MoxxHa
B pi3HMX ¢opmarax, BKIIOUaOuu Tabnwuil, aiarpamu ta rpadiku. Kpim toro, Kibana
JI03BOJISIE  CTBOPIOBATH Ta HAJAIITOBYBATH Pi3HI BUIW [ONIOK Ta TIMaHENCH s

BiJI0OpaKeHHS BKIMBHUX JAHUX Y PEKHUMI PEaTbHOTO Yacy.

2.3 InppacTpykTypa

2.3.1 Terraform

st Toro mo6 po3poOuTH yHIBEpCadbHUN aBTOMATHUYHUHN CIOCIO pO3TOpTaHHS
cuctemMu O0yso Bubpano iHcTpyMeHT Terraform.

Terraform - e iHcTpyMeHT iH(pacTpykTypHOTO TiporpamyBaHHs (Infrastructure
as Code), sAkuii 103BOJMsIE aBTOMATU3yBaTH TIPOIEC CTBOPEHHS Ta YIPaBIIHHS
iHppacTpykryporo.  Terraform  BUKOpPUCTOBYe — AEKIapaTUBHUN  MAXIT 110
1H(PACTPYKTYPHOTO IPOrpaMyBaHHs, 1€ BMICT ONUCY€ Oa)xkaHUM cTaH 1HQPaCTPYKTYpH,
a Terraform cTBOpIO€E Ta ynpaniisie HEOOX1THUMHU PECYPCaMU, 1100 JOCSTTH IIbOTO CTaHY.

Opniero 3 ximouoBux rmnepeBar Terraform € HOro rHydkicTh Ta MiATPUMKA
0araThOX MPOBAWJEPIB XMApHUX CEPBICIB Ta IHIIUX I1HPPACTPYKTYPHHUX CHUCTEM.
Terraform wmoxe mnpamtoBaTd 3 mnpoBaiinepamu, Takumu sk AWS, Google Cloud
Platform, Microsoft Azure, a TakoX 3 BIaCHUMH cepBepamu, kiactepamu Kubernetes ta
THITUMU 1HQPACTPYKTYPHUMHU CUCTEMAMHU.

Takox, Terraform 3a0e3neuye MOXIMBICTh BEPCIOHYBaHHS KOH(QIryparii
1H(pPACTPYKTYpH, IO J03BOJISIE€ JIETKO BIJICIIAKOBYBAaTM 3MIHM Ta IOBEPTATHCS 10

MOTIEpEIHIX Bepciit KoHpirypaiiii.
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3aranom, Terraform n03BoJisie €dEKTHUBHO KepyBaTH 1HGPACTPYKTYpOIO Ta

3a0e3neunTH i MOBHY aBTOMATH3AIlil0, IO JOTIOMAara€ 3MEHIIUTH PU3HKHU JTFOJACHKHUX

MTOMUJIOK Ta MPUCKOPUTHU PO3TOPTAHHS Ta YIPABIIHHS 1HOPACTPYKTYPOIO.

2.3.2 Docker Ta Kubernetes

Jist Toro mo0 po3poOUTH YHIBEpCATbHUN CIOCIO 3aIllyCKy CHCTEeMHU OyIio
BuOpano Doker myist konTeiiHepesarii Ta Kubernetes st opkectpyBaHHS.

Docker - nie miiargopma 1151 CTBOPEHHS, pO3MIaKyBaHHS Ta 3allyCKy KOHTEHHEPIB.
KoHreliHepu € 1301b0BaHUMU BIpTyalbHUMHU CEPEJOBUIIAMH, K1 MICTITh 3aCTOCYHOK
Ta BCl 3aJIeKHOCTI, HEOoOXimHI A Horo pobotu. Docker 3abe3meuye cranmapTHU3alio
IPOLIECY PO3rOpTaHHs AOJATKIB, 110 J03BOJIsIE€ €()EKTUBHO BUKOPUCTOBYBATU PECYpPCHU
Ta 3a0e3mnedye OUTBIT TPOCTEe Ta MIBUAKE POTOPTAHHS JTOAATKIB.

Kubernetes - mne cucrema ynpaBiaiHHS KOHTEMHEpaMu, sIKa JI03BOJISE
aBTOMATHU3YBaTW pO3TOpTaHHs, MAacIITa0yBaHHS Ta KEpyBaHHSA JOJAaTKaMH, SKi
3amymieHi B KoHTeWHepax. Kubernetes 3abe3meuye aBTOMaTH4HE MacIITaOyBaHHS
J0JaTKIB, OaJlaHCyBaHHs HABAHTA)KEHHS Ta aBTOMATHUYHE BITHOBJICHHS MICJIS B1JIMOBH.
Buxopuctannas Kubernetes mo3Bosisie 3a0€3MeUnTH BUCOKY JOCTYMHICTh Ta HAIIAHICTh
JOJIaTKIB.

Pazom Docker ta Kubernetes m03BOJSAIOTH JIETKO Ta €(PEKTUBHO PO3TOPHYTH,
MacmTadyBaTH Ta KEpPyBaTH JIOJaTKAMH B XMAapHUX CepeqoBHUINax. BukopucTaHHs nux
TEXHOJOTIH  /103BOJIsiE  3a0€3MEUNUTH BUCOKY IPOJYKTHUBHICTH Ta €(QEKTUBHE

BHKOPHUCTaHHS PECYPCIB cepBepa.

2.3.3 I'inepgizop Proxmox

Hs po3mimenas Kubernetes cucremn Oyno BHOpaHO JIOKadbHUN cepBEp Ta
Proxmox rimepsizop.

Proxmox - me BipTyamizamiiiHa miaTtdopMa 3 BIAKPUTUM BUXITHUM KOJOM, fKa
JI03BOJISIE BCTAHOBIIIOBATH Ta YMHPABISATH BIpTyadbHUMHU MallMHAMH Ta KOHTEHHEpaMu

Ha (i3nyHuX cepBepax. Proxmox Oasyerbcsi Ha rinepBizopt KVM, mo po3Boise
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3a0e3neunTy €()EKTUBHY BIpTyadi3allil0 pI3HUX THUIIB PECYpCiB, TaKuUX SK

00YHMCIIOBaNIbHA MTOTYKHICTh, IAM'ATh Ta MEPEKEBI PECYPCH.

Proxmox Mae mpocTtuil Ta 3po3yMuInil iHTEepQeiic KopucTyBaya, IO JI03BOJISIE
MIBUKO HAJAIITYBAaTH Ta YMPABIATH BIPTyalbHHUMH MAalllMHAMHU Ta KOHTEHHEpaMu.
KpiMm Toro, Proxmox miaTpuMye KJIOHYBaHHS Ta PE3€pBHE KOIIIOBaHHS BIPTyaJbHUX
MallMH Ta KOHTEHHepiB, 110 3a0e3leuye 3pydyHE YNpaBiIiHHSA Ta 3MEHILIYE 4Yac Ha
BiJTHOBJICHHS B pa3i Hemepea0auyBaHUX CUTYaIlIN.

Proxmox Takox miATpuUMYye€ BiJAaJICHE YIIPABIIHHS Ta MOHITOPUHT 3a JI0IIOMOI'OFO
3pyuHoro APl Ta pi3HOMaHITHHX 1HTerpamii 3 I1HIIMMH 1HCTPyYMEHTaMu Ta
mwiargopmamu. 3aranoM, Proxmox € TOTy)XHMM Ta 3py4YHUM I1HCTPYMEHTOM JIJIst
BipTyanmizaili Ta yHOpaBiiHHA 1HQPACTPYKTYpOl, SKUA J103BOJIAE €(PEKTUBHO

BUKOPHUCTOBYBATU PECYPCH.
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3 PEAJIIBALIA TA TECTYBAHHA

3.1 CTpykTrypa npoexkry

[Ipu po3polii cucremu Oyio TmepeadadyeHo MIATPUMKY TOPU3OHTAIBHOIO
MacimtadbyBanss juisi Core komnonenty. Kommonent Worker 1ie k1r040Buii KOMIIOHEHT
CUCTEMHU, BY30J1 SIKAU 3aiiMaeThCsl 00pOOKOTO 3aB/IaHb, BiH BKIIFOYae komrnoHeHT Core Ta
IMIJIEMEHTY€E METOJIH /111 00OpOOKY 3aB/IaHb.

s 3abe3neueHns OamancyBanHs HTTP 3amutie mik aekimbkoma Worker
By3J1amu Oyno po3pobieHo Gateway KoMmoHeHT. Ko)keH By3071 CHCTeMU BUKOPUCTOBYE
Discovery provider KOMIOHEHT aJjig peectparii, micas 1poro Gateway KOMIIOHEHT
TaKoXX BUKOpHUCTOBYe Discovery provider mjis OTpHMMaHHS BCIX pEECTpailiii By3iB.
Discovery provider TakoX BUKOPUCTOBYETHCS JJI KIIFOUOBOTO aJTOPUTMY MOJUTY Ha
PO3UTH Ta PO3MOIUICHHS HABAaHTAXKEHHSI HAa 0a3y JaHUX.

JUtst MATPUMKY KOMYHIKAI[li MK BY3JIaMH BUKOPUCTOBY€EThCSI KOMIIOHEHT Queue
provider, sikuil Hajgae 3MOTry MIANHUCYBATUCh HA TMOBIJIOMJICHHS OJIHUM BYy3JaM, Ta
BIJIMPABIISATH iX IPYTUM BY3JIaM CHCTEMH.

st 30epiranHs cTaHy 3aBAaHb Oyio po3pobmeHo Database provider skwmid
BUKOPUCTOBYETHCS BCIMA BY3JIaMH CUCTEMH.

Jlnis 3a06e3nedeHHs Ieperiisay MOTOYHUX BY3JIB CUCTEMH Ta iX CTaTyCy, a TaKOXK
CIHCKY 3aBAaHb 0ys0 po3pobsieHo komnoHeHT Ul

[Ipu nuzaiiHi apXiTeKTypu cUcTeMu Oyio BUKOpUCTaHO Java Maven mojyii, 110
Jla€ 3MOTYy M1AKITIOYATH:

— pi3H1 Discovery npoBaitnepu, Hanpukiaa Zookeeper, Kubernetes, Eureka;
— pi3Hi Queue mpoBaitaepu, Hanpukiaaa Kafka, RabbitMQ);
— pi3u1 Database npoBaiinepu, Hanpukiaa MongoDB, PostgresSQL, Redis;

Ha pucynky 3.2 300paxeHa iarpama KOMIIOHEHTIB CUCTEMH.
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Pucynok 3.2 - Jliarpama KOMIOHEHTIB CUCTEMU

I'0/10BHi KOMIIOHEHTH CUCTEMHU:

— Core.

[TpoexT: scheduler-core.

Texnomnortii: Java 17, Maven, Spring Boot 3;

— Gateway.

ITpoekT: scheduler-rest-api-gateway.

Texnomnorii: Spring Cloud Gateway, Spring Cloud Zookeeper, Elastic APM;

— Worker.

[Tpoekt: scheduler-worker-mongodb.

Texnonorii: Zookeeper Discovery Provider, MongoDB Database Provider,
Elastic APM.

[TpoexT: scheduler-worker-postgresql.

Texnonorii: Zookeeper Discovery Provider, PostgreSQL Database Provider,
Elastic APM;

Moay/ibHi KOMIIOHEHTH CHCTEMU:

— Discovery provider.

ITpoekT: scheduler-discovery-provider-discovery-zookeeper.

Texnomnortii: Spring Cloud Zookeeper;

— Queue provider.
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ITpoexkr: scheduler-queue-provider-kafka.

Texnomorii: Spring Kafka;

— Database provider.

ITpoexT: scheduler-database-provider-mongodb.
Texnomnorii: Spring Data MongoDB.

ITpoexkr: scheduler-database-provider-postgresql.
Texnomnortii: Spring Data PostgreSQL;
KopucryBanbkuii intepgeiic:

— UL

Hasga: scheduler-ui.

Texnonorii: Angular 15;

Ha pucynky 3.1 300pakeHa BHCOKOpIBHEBA JlarpaMa apXiTeKTypu CHUCTEMU

BHMKOHAaHHS BiI[KHaI[GHI/IX 3aBJaHb.

Client application
(WEE)

h J

Load Balancer

F

TCP
A
HTTFP
v v
Distirbuted task | [ Lid .| Service Discovery
scheduler = (Zookeper)
[ & [
[ [
TCP

Database

(MongoDB/f
PostgreSQL)

Pucynok 3.1 - Jliarpama BUCOKOPIBHEBOI apXITEKTypHU
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OcHoBHa (YHKIIIOHATBHICTh CUCTEMHU:

— KOHCHUCTEHTHICTh JaHUX;

Cucrema rapaHTye BUKOHaHHSI 3aBJAAaHHS TIJIbKU OJIMH pa3. 3aBJaHHs HE TOBUHHO
MPOMACTH B pa3i MOMIIKH a00 OyTH BUKOHAHO JIeKUTbKa pa3. Cuctema BHUSBIISIE
BUIIAJIKU KOJIU TE K caMe 3aBJaHHs OyJIo po3MILIEHE JIEKUIbKA pa3.

— Husbka 3aTpumka.

Cucrema 3a0e3meuye MakCUMaIbHO HU3bKY 3aTPUMKY ISl 0OpOOKH Ta
BUKOHAHHS 3aBJIaHb;

— B1IAMOBOCTIHKICTS.

Cucrema npoI0BKy€ MpaloBaTH B BUIMAJIKaX BIJIMOBH JIEKUIBKOX BY3JIIB;

— Po3nopinenns nanux.

Cuctema 30epirae JaHi Ha pI3HUX By3Jiax 0a3u JJaHUX, KOXKEH BY30JI CHCTEMU
KOMYHIKY€ TIJIbKU 3 IEBHUMU By3JlaMU 0a3u JaHUX;

— MOHITOPHHT.

Ho cucremu migkmodeno Elastic Application Performance Monitoring o Hamae

3MOry CJ'Ii,Z[KYBaTI/I 3a CTAHOM CHUCTCMU,

3.2 Peagizanis

3.2.1 CucTreMa BUKOHAHHSA BiIKJIaJeHUX 3aBAAHL

Koxen B By3miB omnurye 0a3zy JaHWX BUKOPUCTOBYIOYM PO3AUT SIKUM Oyio
MPUCBOEHO TIPU CTAPTI KOXKHI 2 CEKyHJU Ha HAsBHICTh 3aBJaHb AKI MOBUHHI OyTH
BHKOHAHI, SKIIO € TaKi 3aBJaHHS TOJI BOHHU OJIOKYETHCS BHKOpHUCTOBYIOUM Optimistic
Locking ta Bianpasnserbes B uepry Kafka, oqun 3 BUIbHUX BY3J1iB SIKUM MIMUACAHUN Ha
OTPHUMAaHHS 3aBJaHb TTOYMHAE HOTO BUKOHYBATH.

AJTOPUTM NPUCBOEHHS PO3UTIB JJIs1 KOKHOTO By3Ja:

[Ipu crapTi KOXE€H BY30JI MPOPAXOBYE HAJ SKUMH pO3IiIaMu 0a3w JaHUX
noTpiOHO mpairoBatu. Hanpuknan skuo B cucteMi 6 po3yiiB Ta 3alyIE€HO OJUH BY30J1
TOII 1€ By30J Oyje IpalroBaTH 31 BCIMa 6 poO3ALTaMH, SKIO 3aIyCTUTH e OJUH

BY30JI TO JBa By3da OyayTh OOpOOJSATH piBHY KUIBKICTH PO3IUTIB, MEPUINA By307 3
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PO3IIIN 1 APYTrMid BY30J TAaKOXK 3 PO3AUIM. SIKIIO 3amyCTUTH OUIbIIE BY3/IIB YHM

PO3LTIB B CUCTEMI TOJI TaKi By3JM HE OyAyTh OpaTH y4acTh B 00poOIIi 3aBIaHb.

Anroput™m OJIOKYBaHHS 3aBJaHHS:

[Ipu nogaBaHHI HOBHX BY3J11B PUCBOEHHS PO3ALUTIB BII0OYBAETHCSI HE MUTTEBO, 1 €
WMOBIPHICTBD 110 Ha JEKUIbKAa CEKYHJ JBa By3Jia MOXYTh ITOYaTH 0OpOOJISITH 3aB/IaHHS 3
OJIHOTO PO3JILTY, 100 BUPIIMIUTH 1110 pobiieMy BUKOpUCTOBYeThCst Optimistic Locking,
KOXXEH BY30J Tiepe] MO4YaTKOM OOpOoOKM 3aBHaHHS OJIOKye MOro, SKIO BOHO
3a0JI0KOBAHO TO 1HIITUH BY30JI HE 3MOKE MTOYaTH 00pOOIIATH HOTO.

AJNTOpPUTM BiJITpaBKH 3aBJIaHb B YEPTY:

Jlns 3a0e3nedeHHs] PIBHOMIPHOTO BUKOHAHHS 3aBJaHb KOXXKHUM 13 BY3IIiB
BUKOPUCTOBY€EThCST uepra nosimomieHb Kafka. Koxen By3on mpu omuTyBaHHI 0a3u
JaHUX Ha HAsBHICThH BIILHUX 3aBJaHb HE TIOYMHAE 3pa3y X BUKOHYBAaTH, a BiIMpaBIIsie
ix B Kafka, micins iboro Bci By3/1d OTpUMArOTh 3aBJAaHHS B PiBHIN KIJIBKOCTI.

Ha pucynky 3.3 300paxkeHo aiarpamy JisIbHOCTI B3a€MOJIT BY3JIiB.

B4

Byzon BinsHwid Byson,
L0 NiANMCaH

Ha BMKOHaHHAR 33aB4aHb

OnwtysanHa Bl
KOMHI 2 ceryHan

Hagae slanoBigs
He iCHYyq 3a§4aHHA >

ICHYE 38643HHA

Bukonye
33BAaHHA

3d64aHHA

Pucynoxk 3.3 - Jliarpama AisiibHOCTI B3a€MO/I1T BY3JIiB
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Ha pucynky 3.3 300pakeHa jiarpamMa OCHOBHUX KJIaciB CHCTEMM BUKOHAHHS

BIAKJIQJICHUX 3aBJIaHb.

WorkerService

+ start(): void PartitionPolicy
+ stop(): void - .
+ computePartitions(): List=Integer=
SchedulerServiceDefault T
- partitioningService: PartitioningService ->
- : WorkerServiceDefault
- workerServices: Set<WorkerService=
- partitienPolicy: PariitionPolicy PartitionPolicyDiscovery
- taskRepository: TaskRepository y ¥
- instanceRegistry: InstanceRegistry - schedulerProperties: SchedulerPartitioningProperties
I i P
+ start(): void - quet JeHandler: Quel JeHandier — - instanceRegisfry: InstanceRegisiry
o
+ stop(): void - partitionScannerFactory: PartitionScannerFactory
=schedifeqequest-SchedulelaskRequest): voud - partitionExecutor: ScheduledExecutorService T
- partitionScanners: List=PartitionScanner= SchedulerPartitioningProperties
a3 - maxPartitions: int
PariitionScanner - updatePartitions(): void “
+ getPartitions(): Lisi=Integer= ?
QueushessageHandler
InstanceRegistry
+ start(): void
PartitionScannerDefault + getCurrentinstance(): Instance
: = + stop(): void
- taskRepository: TaskRepository + getAllinstances(): List=Instance=
- queusProducer: QueueProducer £|S + updateCurrentinstanceMetadata(metadata: Map=String, String=): void

- jsonConverter: JsonConverter

QueusMeassageHandlsrDefault ?

- taskRepository: TaskRepository

- partitionExecutor. ScheduledExecutorService

InstanceRegiztryZookeeper
- gueueConsumer: QueusConsumer

- partitions: List<Integer=

- jsonConverier: JsonConverter

- scan(partiions: List=Integer=): void
- taskHandlerReqistry: TaskHandierRegistry
- send(fask: Tazk): void
- threadPoolTaskExecutor: ThreadPoolTaskExecutor

+ stop(): void
- handle(task: Task): void Tasktndleregiolny
+ stop(): void Hisae .
f_|'5 ? + findTaskHander(task: Task): TaskHandler
+ findAllTaskHandlers(): List<TaskHandler=
QueueProducer QueueConsumer
+ senditask: Task): void + start(): void ?
TaskHandlerRegistryDefault
+ stop(): void okl
? + subscribe(handler: Consumer=QueueMessage=): void
KafkaQueueProducer

f

KafkaQueueConsumer

PI/ICYHOK 33- I[iarpaMa OCHOBHHX KJIACIB CUCTEMH BHKOHAHHS 3aBJ1aHb

[Tpu po3pobi cuctemMu Oy0 BUKOPUCTAHO TaKi AU3aiH Ta apXiTEKTYpHI MaTepHHU:

— Domain Model - 00'ekt ToMeHy BUHECEH1 B OKpEMi KJIacH SIKi
PENPE3EHTYIOTH 1X CTaH;

— Service Layer - ocHOBHa JIoTiKa CUCTEMU AJi1 00poOKH 1H(opMaIllli BUHECEHa
B OKpEMHMH 11ap;

— Repository Layer - morika st KOMyHiKallii 3 023010 JaHUX BUHECEHA B
OKpEeMUH 1LIap;

— Controller - norika komynikaiii 3 HTTP, Kafka Buneceni B okpemi mapu;
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Ha pucynky 3.4 300paxeHo giarpamy MpereeHTiB CUCTEMH BUKOHAHHS 3aB/IaHb.

Distributed Scheduler Core )
o oz B i
Create scheduled task }--—-ooooste - Vel t;aasskkand =ave
Databaze
Client ==gifend== end tasks for execution —Cj—
{Worker Node) Fetch overdue tasks  jeg-------------- to a random node
Worker Mode

Pucynok 3.4 - [liarpamy npeneseHTiB CMCTEMU BUKOHAHHS 3aBJIaHb

Taomung 3.1 - Cxema 0a3u 1aHUX

Ha3Ba nons Tun Mo>kIMB1 3HAYEHHS
partition int
id UUIDv7
status enum SCHEDULED, SUBMITTED,
PROCESSING, SUCCEEDED, FAILED

executeAt timestamp

name varchar

data varchar

Ha Ta6mmui 3.1 300pakeHa cxema 0a3u JaHUX.

[Tone partition OyJsio g0aHO JIJIst TOALTY 0a3M TaHUX Ha JIOT14HI PO3/LIH, 110

3a0e3MeYnTh MOMIMIIEHHS TPOAYKTUBHOCTI 3aITUTIB Ta ONTUMI3allii 30epiraHHs JaHuX.

st monst id O6yB BuOpanuit Tun UUIDV7, BiH TeHEpyEThCS BPaXOBYIOUU

MOTOYHUM Yac 10 3a0€3Meyy€e MEHIILY BIpOT1AHICTh KOMI31iM Ta MOXKJIUBICTh COPTYBAHHS.

[Tone status BUKOPUCTOBYETHCS JJIs1 MOKIIUBOCTI BIIOOPAKEHHS TIOTOYHOTO

CTaTyCy 3aBAaHHA.
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[Tone execute At BUKOPUCTOBYETHCS J1Jisi 30€piraHHs Yacy KOJIU MOBUHHO OyTH

BUKOHAHO 3aBAaHH.

[Tosie name BUKOPUCTOBYETHCA JUIs 1ICHTU(IKAILIIT 3aB/IaHHS T4 CTBOPEHHS

MeXaHi3My BUKOHAHHA 3aBJaHb.

[Tone data Mmo>ke MICTUTH TOBUTLHUN TEKCT, Ta BUKOPUCTOBYETHCS JIJIsl IEpeaayl

CTaHy IIpHu CTBOpCHHi 3aBJJaHHA Ta WOro BUKOHAHHI.

3.2.2 Cucrema 181 neperjsily 3aBI1aHb

JIIst 3pydHOTO TEperiisiay CTaHy cucTeMu Oyino po3pobsieHo BebO-iHTepdeiic

BUKOPHUCTOBYIOUH (ppeiiMBOpK Angular.

Ha pucynky 3.5 300pakeHO CIIMCOK aKTUBHUX BY3J11B CUCTEMU Ta IX CTaH.

[Tpu momaBaHHI HOBOTO By3J1a B CHCTEMY BiH Oy/ie aBTOMAaTUYHO Bi10OpaKeHHIA B

CHCTEMI neperisay 3aBAdHb.

Beb6-inTepdeiic  koMyHIKye

13 By3JlaMH CHCTCMH

BUKOPUCTOBYIOUM KOMMOHEHT (Gateway sakuil OajaHCye 3allUTH MK yciMa BY3JIaMH,

KOKEH BY30J1 CUCTEMHU 3HA€E TIPO BC1 CYCIHI BY3JIU.

o8 Distributed Scheduler Ul & Instances £ Tasks

Instances:
ID
worker-node-fa7ff4970e15323946949c1b40cfd4b3
worker-node-bd89e67512a2f106dd12940c48421a1a
worker-node-1858882a3deac9a5f98dc108d46c8b3a
worker-node-f91e379da546474898f62b158a3a3eb0
worker-node-b0d59b81de87fc7a489685b995036749

worker-node-ceaea2cf918097164f60a3fc326f0235

Pucynok 3.5 - Cucrtema neperisiy 3aBjaHb, CHUCOK BY3J1iB

Ha pucynky 3.6 300pax€HO CITUCOK 3aBJaHb Ta iX CTaH.

URI
http://10.244.1.176:8080
http://10.244.1.177:8080
http://10.244.3.97:8080
http://10.244.3.96:8080
http://10.244.2.190:8080

http://10.244.2.189:8080

Registered At

2023-04-22 21:04:58 UTC
2023-04-22 21:04:59 UTC
2023-04-22 21:05:00 UTC
2023-04-22 21:05:01 UTC
2023-04-22 21:05:03 UTC

2023-04-22 21:05:04 UTC

Updated At

2023-04-22 21:06:04 UTC
2023-04-22 21:06:05 UTC
2023-04-22 21:06:06 UTC
2023-04-22 21:06:06 UTC
2023-04-22 21:05:59 UTC

2023-04-22 21:06:00 UTC

Status

up

UpP

up

up

up

up

Partitions

st peamizamii mnariHaiii OyB BuUKopucTaHud Tun keyset pagination, mo Ha

BIIMIHHY BiJ craHpaptHoro offset pagination mnigxony 3a0e3neyuTs OUIBILY

MIPOyKTUBHICTh Ta HE TIOTPEOY€E MOBHOTO CKaHy 0as3w JaHWX JUIS MOITYKY BiAIOBIIHO1

CTOPIHKH.
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Tasks:

ID Status Execute At Name

0187a7ce-217f-730d-bdb0-89a0296ff33d SUCCEEDED 2023-04-22 10:11:56 UTC TEST_TASK
0187a7ce-21da-74ab-8967-fa1264eedc6d SUCCEEDED 2023-04-22 10:11:56 UTC TEST_TASK
0187a7ce-2217-727e-ba9f-9b1570cb437f SUCCEEDED 2023-04-22 10:11:56 UTC TEST_TASK
0187a7ce-241f-7cec-8b5e-23228f7142b2 SUCCEEDED 2023-04-22 10:11:57 UTC TEST_TASK
0187a7ce-243b-754e-865e-cb7360808ac6 SUCCEEDED 2023-04-22 10:11:57 UTC TEST_TASK
0187a7ce-2466-7cf5-8¢c42-954eb34e8cb5 SUCCEEDED 2023-04-22 10:11:57 UTC TEST_TASK
0187a7ce-273c-7f62-9722-692cf1e479ca SUCCEEDED 2023-04-22 10:11:58 UTC TEST_TASK

Load more

PI/ICYHOK 3.6 - Cucrema neperirsiay 3aBaalb, CIIMCOK 3aBAaHb

[Tpu cTBOpenHi BeO-iHTEpdecy Oyno 3acTocoBano natepn MVVM (Model-View-
ViewModel). Model BukopucToByroThCS U1 niepeaadi iHdopmarlii Mixk KOHTPOJIEpaMu
Ta BimoOpakeHHsAM. View BigoOpaxae nani 3a gonomororo HTML. ViewModel
JI03BOJISIE 3B'A3aTH [1BA IIIApPU BUKOPHUCTOBYIOUU MOTPIOHY JIOTIKY.

Ha pucynky 3.7 300pakeHo Jiarpama makeTiB Juist MojientoBanass MVVM.

User
W
View ViewModel Model
- instance. component. html - instance.component ts - instance. senvice.ts
- task_component. himi - fask_component.ts - instance.is
_____ | L ___ | -taskservicets
-fask.ts

Pucynok 3.8 - Jliarpama nakeris MVVM
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Ha pucynky 3.8 300pakeHa Jiiarpama mociaiJoBHOCTI CUCTEMHU MEPETIIsi Ty

3aBJIaHb SIKa OMHCYE JIOTIKY 3BepHEHHs BukopuctoByroun Load Balancer ms

PIBHOMIPHOTO PO3MOIJICHHS 3alUTIB MK BY3JIaMH CUCTEMH.

Admin Panel Load Balancer Distributed
Scheduler
i Fetch list of | i
scheduled tasks I_ :
Fetch list of !
scheduled tasks
Returm list of
B scheduled tasks
Return list of [~
L. scheduled tasks

l
1

i

I

|

L] i
T i

L i i
] l i

i i i

i i i

I I I

1 1 1

i i i

Pucynok 3.8 - Jliarpama nociiJOBHOCTI CUCTEMH MEPETIISIAY 3aBAaHb

Ha pucynky 3.9 300paxeHa JiarpaMa CTaHiB MEHIO CUCTEMU NEPETIIsy 3aBAaHb.
Be6-inTepdetic Mmae craTudHE MEHIO Bropi CTOPIHKY Ta MATPUMYE TEPEXOIH s

MIEPETJIsily CIUCKY BY3J/11B Ta 3aB/IaHb.

-
Instances Menu All instances

|

tGet all instances

-
. ; Dashboard Menu

- Instances

- Tasks
L
Tasks Menu - All tasks
- Get all tasks
- Get task details J » Task Details

Pucynok 3.9 - /liarpama cTaHiB MEHIO CUCTEMH IEPErJIsLTy 3aB/laHb



39

Ha pucynky 3.10 300paxeHo giarpamy NpereeHTIB CUCTEMU NIEPErJIsiy 3aBaHb.

Distributed Scheduler Admin F'anel)

<=extend==

2 =N d t
View scheduled tasks Y- -----Z--l_- View scheduled task

details

Distributed Scheduler
REST API

User

{Administrator) View scheduler instances

Pucynox 3.10 - [Jiarpamy mpereieHTiB CUCTEMU TIEPETIsiTy 3aBIaHb

3.2 TectyBaHHA

[Tpu po3podiii AUCTPUOYTUBHOI CUCTEMU BUKOHAHHS BIIKIAJCHUX 3aBAaHb OYJI0
PO3pO0JIEHO TECTH YISl MIEPEBIPKH SIKOCTI IPOrpaMHOro 3ade3neueHHs. [[i1s1 ocCHOBHOTO
KPUTUYHOTO (DYHKIIOHAy BUKOPUCTAHO unit Ta 1HTErpamiiHi tectu. [ns mepeBipku
CTIAKOCTI CUCTEMH OyJIO MPOBEICHO TECTYBAHHS MPOAYKTUBHOCTI CUCTEMHU.

Unit TecTyBaHHsSI - II€ METOJ TECTYBAHHS MPOTPaAMHOr0 3a0€3MEUYEHHs, SIKUN
MOJIATaE B TECTYBaHHI OKpeMux (yHKIIA ab0 METOMIB KOy MNpOrpaMd 3 METOI0
BU3HAUYCHHS 1X KOPEKTHOCTI Ta BIAMOBIJHOCTI BUMOTaM.

KoxeHn tect Mae 3amaHuil BXiAHHM HaOlp JMaHUX Ta OUYIKYBaHUW pe3yJbTaT, 1
BUKOHYE€ThCS aBTOMATU4HO. [liciie BUKOHaHHS TECTy 3a3BHYail T€HEPYETHCS 3BIT PO
pe3yibTaTH TECTYBAaHHA BUKOPUCTOBYIOUM SIKHA MOKHAa BHUSBUTH Ta BHUIIPABUTU
MTOMUJIKU Y KOJII.

[HTerpaniiine TecTyBaHHA - 1€ IPOLIEC TECTYBaHHS, KUl BUKOHYETHCS 3 METOIO
NEPEeBIPKU B3aeMOJIi MK KOMIIOHEHTaMH cucTteMu. Lle MoxyTp OyTu, Hampukiaf,
OKpeMi MOy, KOMIIOHEHTH, CEPBICH a0O0 ITiICHCTEMH.

OcHOBHa Me€Ta 1HTErpaliiHOrO TECTYBAHHS IOJISITa€ y BUSBJIEHHI MOMUJIOK, IO

BHHHKAIOTh IIPpU B33€MOI[ﬁ pi3HI/IX KOMIIOHEHTIB CUCTEMH.



40
TCCTYBEIHHH HpOI[YKTI/IBHOCTi - e ImponeC TCCTYBaHHA  IIPOIrpaMHOI0

3a0€3MCUCHHS 3 METOI0 BHM3HAYEHHS IIBUJKOCTI, MacIITa0OBaHOCTI, CTIHKOCTI Ta
€(eKTUBHOCT1 pOOOTH CHUCTEMHU B YMOBAX PEabHOTO HAaBAHTAKEHHSI.

TecTyBaHHS TPOTYKTUBHOCTI JOTIOMara€ BUSBUTH TPOOJIEMH, IO BUHHUKAIOTH
MIPU TPUBAJIOMY KOPUCTYBAaHHI CUCTEMOIO 3 BEJIMKOIO KUIBKICTIO JTAHUX.

Jlist TecTyBaHHA cUCTEMHU OyJl0 BUKOpHCTaHO Taki TexHojorii: JUnit, Mockito,
Testcontainers.

JUnit 1o03BoJisie CTBOPIOBATH TECT KEHCH Ta B aABTOMAaTUYHOMY PEXKUMI
MEPEBIPATH JIOTIKY KIIACIB SIKI TECTYOTHCS.

Mockito mo3BoJIsS€ MIAMIHATH peai3allii KIaciB M0 CHPOIIY€E IOJAIbIIe
TECTYyBaHHS.

Testcontainers T03BOJITE KOPEKTHO MPOTECTYBAaTH METOAM BUKOPHCTOBYIOUU
peanbHy MongoDB/PostgreSQL 6a3y nanux ta Kafka 6poxep.

Ha pucynky 3.10 300pa>keH0 NpOoTeCTOBaH1 METOIU CUCTEMU BUKOHAHHS 3aB/IaHb.



v ] PartitionPolicyDiscoveryTest [Runner; JUnit 5] (0.733 s)
> Hil computePartitions_shouldReturnPatritions{instance, List, int, List) (0.733 5)

el findAll_shouldReturninstances() (0.654 s)
eel findAll_shouldReturnEmptyList_whenRegistrylsEmpty() (0.002 s)
v Bl TaskRestControllerTest [Runner; JUnit 5] (0.522 s)

> fitl findAll_shouldReturnBadRequestResponse_whenPageSizelsNotValid(int) (0415 s)

gl findAll_shouldReturnEmptylistResponse_whenTasksMNotFound() (0.052 5)
v g InstanceRestControllerTest [Runner: JUnit 5] (0.033 s)
findAll_shouldReturnEmptylistResponse_whenlnstancesMotFound() (0.033 5)
v gi] TaskServiceDefaultTest [Runner: JUnit 5] (0.050 s)
findAll_shouldReturnTasks() (0.04& s)
findAll_shouldReturnEmptyList_whenRepositorylsEmpty() (0.003 s)

v gt TaskRepositoryMongoTest [Runner; JUnit 5] (0.989 s)
eEl create_shouldThrowException_whenTaskWasNotCreated() (0.793 5)
eEl updateStatus_shouldThrowException_whenTaskWasMNotUpdated() (0.054 s)
¢l create_shouldCreateTask() (0.062 s)
findAllOverdue_shouldReturnTasks() (0.032 s)
updateStatus_shouldUpdateTask() (0.029 s5)
eel findAllOverdue_shouldReturnEmptyList_whenRepositorylsEmpty() (0.012 s)

v it TaskRepositoryPostgresTest [Runner: JUnit 5] (0.765 s)
eEd create_shouldThrowException_whenTaskWasNotCreated() (0.686 5)
updateStatus_shouldThrowException_whenTaskWasNotUpdated() (0.015 5)
create_shouldCreateTask() (0.019 =)
findAllOverdue_shouldReturnTasks() (0.015 =)
updateStatus_shouldUpdateTask() (0.016 s5)
el findAllOverdue_shouldReturnEmptylist_whenRepositorylsEmpty() (0.008 s)

V_IE_EI InstanceRegistryZookeeperTest [Runner; JUnit 5] (1.999 s)
getAllinstances_shouldReturnEmptyList whenDiscoveryClientlsEmpty() (1.782 5]
eEl updateCurrentinstanceMetadata() (0,125 s5)
getCurrentlnstance_shouldReturnlnstance() (0.08% s)

vt KafkaQueueConsumerTest [Runner: JUnit 5] (2.466 s)
subscribe_shouldConsumeSentMessage() (2.466 s)

+ Hi KafkaQueueProducerTest [Runner; JUnit 5] (0.183 s)
send_shouldConsumeSentMessage() (0.183 s)

Pucynok 3.10 - IIporecToBaHi METOM CHCTEMH BUKOHAHHS 3aBJIaHb
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3.3 MoHIiTOpHHT

Cucremy OyJi0 MPOTECTOBAHO 11 HABAHTAKEHHSM BUKOPUCTOBYIOUM JIB1 Pi3HI
NoSQL Ta SQL 6a3u gaHux.

— MongoDB.

PesynbraTtu 3 BuKOpucTaHHSM 0aszu ganux MongoDB 300pakeH0 Ha PHUCYHKY
3.11. 3aranom BukoOpHCTOBYIOUH 0a3y manux MongoDB cucrema BuxonyBama 30-70
3aBAaHb 3a CEKyHJy OJHHMM BY3JIOM CHUCTEMU BUKOHAHHS BIJIKJIQJICHUX 3aBJaHb, B

3arajibHii KUIBKOCTI OyI0 3ammyIieHo 6 By3imiB.

450
400
350

300

I distributed-scheduler-worker-5...

950 distributed-scheduler-worker-5...
distributed-scheduler-worker-5...
200 f distributed-scheduler-worker-5...
distributed-scheduler-worker-5...

ol distributed-scheduler-worker-5...

100

50

12:40 112:45 12:50
April 28, 2023

Pucynok 3.11 - [loka3HukH BUKOHAHHS 3aBAaHb 32 | CEKYHY 3 BUKOPUCTAHHIM

0a3u nanux MongoDB

baza mammx MongoDB 3a0esmeuye 30epiraHHsS BEIMKOI KUTBKOCTI JaHUX 3a
JIOTIOMOTO0 MOJILTY IaHUX Ha PI3HUX By3JaX CHUCTEMH, TAaKOXK TapaHTye MPOJOBKYBaTH
MpaIffoBaTH B pasi BIIMOBH OJHOTO 13 BY3JIiB CHUCTEMH, aie Ieil (yHKIIOHAT q0/aae
JOJJaTKOBY 3aTPUMKY IpH KOMYHIKalli 3 0a3010 JaHUX TaK K AaHl (I3UMYHO MOXKYTh

30epiraTucs Ha pi3HUX cepBepax.
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Ha pucynky 3.12 300pakeHa TpaH3aKIlisl OIIYKY 3aB/IaHb Ta BIANPABKH iX HA

BUKOHaHHS. B cepenqapomy mo6 06podutu 1000 3aBnans BukopuctoByroun MongoDB

3aiiHsuio 12-15 cexyHpn;

Trace sample K < 304 of 306 > >l
43 minutes ago | 13 s (100% of trace)

Timeline Metadata Logs

Type @ worker-node @ mongodb @ kafka

=~ Os 20s 40s 60s

~ 500 L _______________________________|

% PartitionScannerDefault#scan 13 s

E scheduler.task.find 1,098 ms

& scheduler.task.getMore 4.3 ms

B scheduler.task killCursors 494 ps

B 2x scheduler.task.update 48 ms

KafkaProducer#send to task 14 ms

Pucynoxk 3.12 - TpaHzakiiist MONIyKy 3aBJaHb 3 BUKOPUCTAHHSIM 0a3u JaHUX

MongoDB

— PostgreSQL.

PesynbraTu 3 BukopuctaHHaMm 6a3u gaHux PostgreSQL 300pakeHO Ha PUCYHKY
3.13. 3aranom BukopuctoBytoun 6a3y ganux PostgreSQL cuctema Bukonysama 90-190
3aBJaHb 3a CEKYHJy OJIHUM BY3JIOM CHUCTEMH BUKOHAHHS BIJKJIAJEHUX 3aBJIaHb, B
3arajbHIN KUIBKOCTI OyJIO 3ammyIieHo 6 By3JIiB.

baza manux PostgreSQL 30epirae Bci gaHi Ha OJHOMY CEpBEpi, MO 3a0e3meuye
HU3BKY 3aTPUMKY, ajie¢ HE TapaHTye IO Bpa3i BIJIMOBH cepBepy 0Oa3za maHuUX Oyne
MIPOJIOBKYBATH MPAIFOBATH.

Ha pucynky 3.14 300pakeHa TpaH3akilisl MOIITYKY 3aBJaHb Ta BIAMPABKU iX Ha
BUKOHaHHS. B cepennbomMy 11106 06podutu 1000 3aB1aHb BUKOPUCTOBYIOUH

PostgreSQL 3aiinsio 5-8 cexyHn;
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1,200
1,100
1,000

800

|
|
Hinnin .l

13:08:30
distributed-scheduler-worker-... 192.475

800

700
— distributed-scheduler-worker-... 189.506
distributed-scheduler-worker-... 189.152
500 distributed-scheduler-worker-... 191.868
400 distributed-scheduler-worker-... 187.82
100 distributed-scheduler-worker-... 188.371
200 lect at least one series to filter
100
13:05 113:10 13:15
Aoril 28. 2023

Pucynok 3.13 - [loka3HuKM BUKOHAHHS 3aBJaHb 3a | CEKyHY 3 BUKOPUCTAHHIM

0a3u ganux PostgreSQL

Trace sample IK < 498 of 500 > >l
12 minutes ago | 5,095 ms (100% of trace)

Timeline  Metadata Logs

Type @ worker-node @ postgresql @ kafka

i O ms 1,000 ms 2,000 ms
~

« 500 e S

* PartitionScannerDefault#scan 5095 ms

& empty query 201ps

& SELECT FROM task 2.5 ms

B 5x UPDATE task 15 ms

o I
KafkaProducer#send to task 14 ms

Pucynox 3.14 - Tpan3akiiis ONIyKy 3aBJIaHb 3 BAKOPUCTAHHSAM 0Oa3u JaHUX

PostgreSQL
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4 IHOPACTPYKTYPA TA PO3I'OPTAHHA
4.1 Indgpacrpykrypa

J1y1st po3ropTanHs cucTeMu OyJIo BCTAHOBJICHO Ta HaylamToBaHO Proxmox Virtual
Environment 7.4 Hypervisor BAKOPUCTOBYIOUH JIOKAIBHUIN CEpBEP.

Xapaxtepuctuku cepsepy: 16 CPU, 64 RAM, 2 TB SSD, 100 Mbps Ethernet.

X PRO X MO X Virtual Environment 7.4-3
Folder View &

= Datacenter

Bl Nodes
> home-server

L Virtual Machine
) 1000 (nfs-server)
I:' 1001 (kube-controller-01)
) 1002 (kube-node-01)
L) 1003 (kube-node-02)
k) 1004 (kube-node-03)

£ Storage

§ D local (home-server)
-
= E local-lvm (home-server)

% D nis-server (home-server)

Pucynox 4.1 - Criucok BipTyaJIbHUX MallluH

— nfs-server.

byno wnanamroBano NFS cepBep s MIATPUMKH CHUIBHOTO JOCTYIY BCiX
BIpTyaJIbBHMX MAIIIMH 10 OJHOTO MEPEKEBOTO CXOBHINA. XaPAKTEPHUCTUKH BIpTyaJIbHOI
mamuan: 2 CPU, 8§ RAM, 1 TB SSD;

— kube-controller-01.

byno namamToBaHO ronoBHUM cepBep ansi ympaiiHHS Kubernetes kmactepy.
Xapakrepuctuku BiptyansHoi mamuan: 2 CPU, 4 RAM, 32 GB SSD;

— kube-node-01, kube-node-02, kube-node-03.
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byno wanmamroBano 3 cepBepu s By3nmiB Kubernetes Ha skux OyayThb

3aIyCKaTUCsl KOMIIOHEHTH CUCTEMH. XapaKTEpPUCTUKU KOXHOI BIpTyaiabHOI MalluHu: 4

CPU, 16 RAM, 32 GB SSD;

4.2 Posropranus

Tabmuusg 4.1 - Ciucok po3ropHyTHX KOMIIOHEHTIB

HasBa nponykty Ha3Ba koMmoHeHTy KinbKicTb Mertox po3ropTaHHs
KOTTii
Kafka 3 Terraform, Kubernetes
Zookeeper 3 Terraform, Kubernetes
MongoDB Mongos 2 Terraform, Kubernetes
MongoDB Config Server 2 Terraform, Kubernetes
MongoDB Shard 1 2 Terraform, Kubernetes
MongoDB Shard 2 2 Terraform, Kubernetes
MongoDB Shard 3 2 Terraform, Kubernetes
PostgreSQL 1 Terraform, Kubernetes
Elasticsearch 3 Terraform, Kubernetes
Elasticsearch APM 3 Terraform, Kubernetes
Elasticsearch Kibana 1 Terraform, Kubernetes
Cucrtema 06poOku 6 Kubernetes
BIAKJIAACHUX 3aBJaHb
REST API Gateway 1 Kubernetes
Be0 inTepdeiic 1 JlokanbHO

Ha TaGnumi 4.1 300paxeHO KOMIOHEHTH SKi OyJ0 PO3TOpPHYTO Ha paHimie

BcTaHoBieHu Kubernetes kimactep.
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==gevice== 2
DB pod ==geyice==
Queue pod
= fach=: -
actefact== ==gciefaci==
Postgre SQL Kafka
<<gciefact=>
MongoDB
==device=>
Application pod
"-':dE"':"iCE""} <<actefact== <=gevice==
Elastic ped Queue pod
. Distributed-Scheduler.jar
==gciefack== =zgciefaci==
_ ==gctefact=>
ElasticSearch Zookeeper
_ Discovery-Provider.jar
==gciefact==
==gciefaci==
APM
: Cueue-Provider.jar
==gciefaci==
) ==gctefact==
Kibana

Database-Provider.jar

Pucynoxk 4.2 - Jliarpama po3ropTaHss

Ha pucucynky 4.2 300pakeHa Jiarpama po3ropTaHHS.

Bci xoMmmonenTu cucremu Oyno po3ropHyTo BUKopucTOByrouM Kubernetes
kiacrep. g po3ropTaHHS CUCTEMH BUKOHAHHS BIIKJIAICHUX 3aBAaHb OYyJIO JOaTKOBO
posropuyto npuBaTHU Docker Registry mo6 Oyma moxiauBicTsh 3i0patu JAR daitnn
nonatky B Docker koHTeiiHep Ta B TOAANBIIOMY PO3TOPHYTH BHKOPUCTOBYIOUHU

Kubernetes. Bci in111 komnoHeHTH Bxke 3Haxoaunucs B myomiunomy Docker Registry.



NAME STATUS
pod/apm-server—-apm-server—fbc7f5d6c—zxwmq Running
pod/elasticsearch—-es—-default-0 Running
pod/elasticsearch-es—-default-1 Running
pod/elasticsearch—-es—-default-2 Running
pod/kafka-0 Running
pod/kafka-1 Running
pod/kafka-2 Running
pod/kibana-kb-65dudu9fbd—-qf6wb Running
pod/mongo—-mongodb-sharded—configsvr-0 Running
pod/mongo—-mongodb-sharded—configsvr-1 Running
pod/mongo—-mongodb-sharded—-mongos—-5c5U7f67f5-2589f Running
pod/mongo—-mongodb-sharded—-mongos—-5c5U47f67+5-6Uw58 Running
pod/mongo—-mongodb-sharded-shard®-data-@ Running
pod/mongo—-mongodb-sharded-shard@-data-1 Running
pod/mongo—-mongodb-sharded-shardl-data-@ Running
pod/mongo—-mongodb-sharded-shardl-data-1 Running
pod/mongo—-mongodb-sharded-shard2-data-@ Running
pod/mongo-mongodb-sharded-shard2-data-1 Running
pod/postgres—-postgresql-@ Running
pod/zookeeper-0 Running
pod/zookeeper-1 Running
pod/zookeeper-2 Running

Pucynoxk 4.2 - Ciucok Kubernetes 1moj1iB KOMIOHEHTIB CUCTEMHU BUKOHAHHS

BIJIKJIQJICHUX 3aBIaHb

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S)
apm—-server—apm—http ClusterIP 10.98.234.172 <none> 8200/TCP
apm—server—apm—http-headless ClusterIP None <none> 8200/TCP
elasticsearch-es—-default ClusterIP None <none> 9200/TCP
elasticsearch-es-http ClusterIP 10.103.118.242 <none> 9200/TCP
elasticsearch—-es—-internal-http ClusterIP 10.99.34.163 <none> 9200/TCP
elasticsearch-es—transport ClusterIP None <none> 9300/TCP

kafka ClusterIP 10.97.80.12 <none> 9092/TCP

kafka-headless ClusterIP None <none> 9092/TCP,9093/TCP,9095/TCP
kibana-kb-http LoadBalancer 10.103.112.220 192.168.31.10 5601:31700/TCP
mongo—mongodb-sharded ClusterIP 10.111.100.49 <none> 27017/TCP
mongo—mongodb-sharded-headless ClusterIP None <none> 27017/TCP
mongo—-mongos-sharded-headless ClusterIP None <none> 27017/TCP
postgres—-postgresql ClusterIP 10.103.218.185 <none> 5432/TCP
postgres—-postgresql-hl ClusterIP None <none> 5432/TCP

zookeeper ClusterIP 10.96.114.63 <none> 2181/TCP,2888/TCP,3888/TCP
zookeeper-headless ClusterIP None <none> 2181/TCP,2888/TCP,3888/TCP

Pucynox 4.3 - Criucok Kubernetes cepBiciB KOMITOHEHTIB CUCTEMU BUKOHAHHS

BIJIKJIQJICHUX 3aBIaHb

Ha pucynkax 4.2, 4.3, 4.4, 4.5 300paxeHO PO3TOPHYTI KOMIIOHEHTH CHCTEMH

BUKOHAHHS BIAKJIAJACHUX 3aBIaHb.



NAME STATUS
pod/distributed-scheduler-rest-api-gateway-755b9657b—qju5p Running
pod/distributed-scheduler-worker-56U458+d995-5mn+9 Running
pod/distributed-scheduler-worker-56u458fd995—-ggp2b Running

pod/distributed-scheduler-worker-56u458+d995—gq7mr Running
pod/distributed-scheduler-worker-56458fd995—qlhnr Running
pod/distributed-scheduler-worker-56458+d995-volzu Running
pod/distributed-scheduler-worker-56458+d995-wwdrt Running

Pucynok 4.4 - Ciucok Kubernetes 1moj1iB cicTeMy BUKOHAHHSI BIJIKJIaICHUX

3aBJaHb

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S)
distributed-scheduler-rest-api-gateway LoadBalancer 10.108.150.50 192.168.31.12 8000:30792/TCP

distributed-scheduler-worker ClusterIP 10.109.34.248 <none> 8080/TCP

Pucynoxk 4.5 - Crucokx Kubernetes cepBiciB cuCTeMU BUKOHAHHS BiIKIaICHIX

3aBJaHb

Kubernetes 103BoJisle po3MIMPIOBATH CUCTEMY 3a JIOMIOMOTOIO JTOJaBaHHS HOBHX
BY3JIIB 710 KJacTepy. Takok € MOXIIMBICT 30UTBITYBAaTH KUTBKICTh CHCTEMHHX CEpPBICIB
B py4YHOMY 200 B aBTOMaTUYHOMY PEKHUMI B 3aJI€KHOCTI BiJl HABAHTAKEHHS HA CUCTEMY.

Terraform pgomomarae aBTOMATHU3yBaTU TMPOIEC CTBOPEHHS Ta YIPaBJIIHHSA

1H(PpaCTPYKTYpOIO 3a JOMOMOIOI0 HaMMCaHHS 1HPPACTPYKTYPHOTO KOIY.
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BUCHOBKH

B xoai BUKOHaHHA AWIUIOMHOT poOoTH Oyna po3poOiieHa AUCTPpUOYTHBHA
CHUCTEeMH BHKOHAHHS BIJIKJIAJCHHUX 3aBIaHb Ta BeO-iHTepdeiic s MoHITOpUHTY. ByB
3aCTOCOBAaHUN MOBHUM IIUKII PO3POOKU MPOTPaMHOT0 3a0€3MEeUEHHS KU BKIIIOYAE:

1. AHami3 000B’SI3KiB PO3pOOIIIOBAHOT CUCTEMU;

2. IlnanyBaHHS apXITEKTypH Ta MiA0Ip TEXHOJIOTI;

3. Po3po0Oka cucremu;

4. TecTyBaHHS CUCTEMU;

5. IT1aKIIF0Y€HHS MOHITOPUHTY HPOAYKTUBHOCTI 10 CUCTEMU;

6. Po3pobka iH(hpacTpyKTypu Ta po3ropTaHHs CUCTEMH;

[lim wac mpoBemeHHS aHaNi3y MPEeAMETHOI oOjacTi Oynn oOpaHi Ta OmMcaHi
3aco0u Juisi po3poOKM JUCTpUOYTUBHUX CHUCTeM Taki sik: Java, Maven, Spring,
MongoDB, PostgreSQL, Zookeeper, Kafka, Elasticsearch, Kibana, Angular, Terraform,
Kubernetes, Proxmox.

VY mporieci po3poOku OyJ10 pearizoBaHO BCl HEOOX1IHI MiJCUCTEMH MPOSKTY:

1. OcHoBHuit Mmoayns cuctemu (Core);

2. Monayns s BuKoHaHHS 3aBaadb (Worker);

3. Moayns ansa GanaHcyBaHHS 3aluTiB MK By3namu (Gateway);

4. Monyns miis peectparrii By3miB (Discovery Provider);

5. Moaynb nist 0OMiHy MOBiIOMJIEHHSIMU M1XK By3iamu (Queue Provider);

6. Monayns niis 30epiranns 3apnanb (Database Provider);

7. Monayns BeO-iaTepdeiicy ms neperiaay 3asaans (Ul);

CucremMa Mae THYYKY MOJYJIbHY apXiTEKTypy 3 BUKOPUCTaHHSM MPOBIIHHUX
mrabJoHIB MpoekTyBaHHA. CructeMy OyJi0 HalaroKeHoO, MPOTECTOBAaHO Ta BUIIPOOYBaHO,
0 I10Ka3ajo, KOPEKTHICTb poOOTH mporpamHoro 3abe3meueHHs. Cucrema €

e(eKTHUBHOIO Ta BUPIIIIy€ BCI MOCTaBJICHI 3a1a4i.
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Po3pobka ANCTPUBYTUBHOI CUCTEMM BUKOHAHHA BiAKNaAEHUX
3aBAaHb MOBOLO Java
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KepiBHWk po6oTun

FamaHiok Irop Muxannosuy
Kuis — 2023
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META, OB’€KT TA NMPEAMET OOCHIOXEHHA

MeTa po60oTu - NiABULLEHHS LUBUAKOCTI Ta KiNbKOCTi BUKOHAHHS BiAKnageH1x

3aBAaHb 3a paxyHOK BUKOPUCTAHHA AUCTPUDYTUBHOI crucTeMu po3pobneHoi
MOBOIO Java.

06’eKT gocnigXXeHHA - BUKOHAHHSA BigknageHux 3asgaHb.

MpeameT gocnigxeHHA - AUCTPUBYTUBHA CUCTEMA OIS BUKOHAHHS
BigKknaaeHUx 3aBaaHb.

SAIAYI AMNNOMHOI POBOTW

1. AHani3 060B’A3kiB po3pobnoBaHOi CHCTEMMU.

2. AHani3 Ta 4OoCniaKeHHs iCHYHYMX aHanoris.

3. Po3po6ka cuctemun BMKOHAHHA BiKNageHWx 3aBAaHb Ta Beb-iHTepdecy.
3.1. Po3pobuTtn Mmogyne Ons BUKOHAHHS 3aBOaHb.

3.2. Po3pobutu moaynb Ans 6anaHcyBaHHA 3anuTiB MK By3namu.
3.3. Po3pobuTtn Mogyne ons peectpadii Byanis.

3.4. Po3pobuTtn Moaynb Anst o6miHy NoBiaoMNeHHAMM Mix BY3namu.
3.5. Po3pobuTti Mogynb Ansa 30epiraHHa 3aBaaHb.

3.6. Po3pobutn mogyne ana nepernsgy 3aBaaHsb.

4. TecTyBaHHS CMCTEMM BUKOHaHHSA BiOKNaAeHUX 3aBAaHb.

5. MNigKNOYeHHA MOHITOPUHTY MNPOAYKTUBHOCTI [0 CUCTEMW.

6. Po3pobka iHbpacTpyKTYpH, pO3ropTaHHs Ta 3anyck CUCTEMMU.

6.1. HanawTysatu rinepsizop Proxmox.

6.2. BcranoesuTtn Kubernetes knacrep.

6.3. Po3pobutn Terraform iHdpacTpykTypy.
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AHANI3 AHATOT'IB

Quartz JobRunr Pospo6aena cucrema

Cxema pobot Kosen i3 By3/1iB onurye KoskeH i3 By3/iB onurye Kosxen i3 By3niB onurye Gazy
6a3y aHMX HA HASBHICTL | Ga3y IaHMX HA HASBHICTH JIAHKUX HA HASBHICT 3aB/aHb
BCiX 3aBlaHb BCiX 3aBaHb TiTKH CBOTO JIOTiYHOTO PO3iny

Cucrema Hemae Tinsku cuctema nepernany | CucTeMa neperisay 3aBiaHb Ta

MOHITOPHHTY 3aBJIaHB CHCTEMa MOHITOPHHTY

IIPOJIYKTHBHOCTI

Bukonauus Barpumka Bij 1 cexyna 3aTpuMKa BiJ1 5 cexyHj Zatpumka Big 0.1 cexynam npes

3aB/IaHb nepest BUKOHAHHAM riepesi BUKOHAHHAM BHKOHAHHAM 3aBIaHHS
3aBJIaHHs 3aBJIaHHA

Iintpumka pisnux | Tak Tak Tak

cHCTEM

YTIpaBIiHHA

bazamMH JaHHX

BUMOI'M OO NMPOIrPAMHOIO 3ABEIINEYEHHA

DyHKUIOHANBHI BUMOTW:

1. MOXnuMBICTb CTBOPEHHS BigKnageHux 3aBaaHb.

2. MoXnuBicTb NigKNHOYeHHN pisHUX MoayniB Ta 6a3 gaHux.
3. BeG-iHTepdpeiic ana nepernsagy oCcHOBHOI iHopmaLii.

4. MoxnuBicTb MOHITOPUHIY NPOAYKTUBHOCTI.

He dyHKUiOHaNbHI BUMOrK:

1. MigTpPUMKa ropu3oHTaneHOro MawTabyBaHHs.

2. 3aBaaHHsA He NoBMHHO NponacTu abo 6yTW BUKOHAHO Agkinbka pas B pasi noMUnku.
3. BeanepebinHe npogoxeHHs poboTK ¥ BUNaakax BiAMOBW OEKINLKOX BY3niB.

4. 3abe3neyeHHs HN3bKOI 3aTPUMKKU ANa 0OpobKKn Ta BUKOHAHHSA 3aBOaHb.

MPOrPAMHI 3ACOBW PEANIBALII

¢ U
=2 Maven = eclipse %? clastic K kibana
Java

7
€ spring © | T o

PostgreSQL . Testcontainers
kafka

®
1
TypeScript ...
kubernetes " " lRZo'oKeeper“

EYNGULAR

‘ mongoDB.

'g! Terraform X PROXMOX

Visual Studio Code
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OIATPAMA TIPELUEOEHTIB

Distributed Scheduler Core )

<<include>>

Validate task and save
task

Create scheduled task

Database

end tasks for execution
to a random node

<<extend>>

Client
‘Worker Node)

Fetch overdue tasks

Worker Node

PEANI3ALIA BI3HEC NOMKMA BUKOHAHHSA
3ABIAHb

WorkerService
+ stan() void PamtonPolicy
+ stop(y void
« computePartiions(). List<integer>
SchedulerServiceDefauft
F e
WorkerSarviceDefaunt

- workerServices: Set<WorkerService>
- partitonPoicy: PartitionPoicy PartiionPuiicyDiscovery

- taskRepository TaskRepository

- instanceRegistry. InstanceRegstry

instanceRegistry. InstanceRegistry

+ start() void -
TG Y - pariitionScanne(Factory. PariitionScannerFactory
schedulaffoquast: SchedsTeakRequasty: void - partiionExecutor ScheduledExecutorService ?

- pariitionScanners: List<FartitonScanner> SchedulerPartiioningPropenties

- maxPartions: int

eronScennis - upoatePartbons(: voio
~ getPartiions()- List<integer> ’
QueushessageHandier
+ start() void
« stop() void

PEANI3ALIA BI3HEC NOMKMA BUKOHAHHSA
3ABIAHb

PartitionScannerDefault QueusMessageHandierDefault InstanceRegistry
- taskRepository. TaskRepository 2 v
i gl Dt + getCurrentinstance() Instance
- queueFroducer: QueueFroducer |
queugConsumer: QusueConsumer e
- jsonConverter. JsonConverter )
IRGECOReriaC NG xMtAr + updateCurrentinstanceMetadata(metadata Map<String, String>) void
- parmonExecutor: ScheduiedExecutorService taskHandierRegisty: TaskHandiarRegistry
- partitions: List<integer= - £, ?
[ InstanceRegistryZookeeper
- scanpartitions: List<integer>) void - handieqtask: Tasky: void
A—— | \
R i
~ stop{: void QuausConsumer
TaskHandierRegistry
Z|! = start) void
- ~ findTaskHander(task Task): TaskHandler
QueueProducer Slopds vaid
¥ GG _— - findAllTaskHandiers(: List<TaskHandier>
+ send(task Task)
i | e —— | | e ——— ]

KafkaQueusProoucer | { I | [




CXEMA BA3U OAHUX

Tabnuus 6a3n nanux tasks

Hazga mons Tun MoKTHBI 3HAUCHHS
partition int
id UUIDv7
status enum SCHEDULED, SUBMITTED, PROCESSING, SUCCEEDED, FAILED
executeAt timestamp
name varchar
data varchar

10

CrnmcokK By3niB CUCTEMA

|Instan

|ID

[ worker-

warke

worker

warkes

worker-

| worker

-node-91e379da54647

ces:

node-1a7ff4970e15323946949c1b40cid4b3

node-bd89e67512a2f106dd 12940c48421a1a

node-1858882a3deac

fa8de108d46¢8b3a

2b158a3alebl

node-b0dS9b81des? fc7ad89685b995036749

node-ceaea2cf3180971

f60a3fc326f0235

URI
http//10.244.1.176:8080
hitpy//10.244.1.177:8080
httpy//10.244,3.97:8080
hitp://10.244 3 96:8080
hitpy//10.244.2.190:8080

http://10.244.2.189:8080

Registered At

2023-04

2023-04

2023-04

23-04

2023-04

2023-04

Updated At

22 21:04:58 UTC 2023-04-22 21:06:04 UTC
22 21:04:59 UTC 2023-04-22 21:06:05 UTC
22 21:05:00 UTC 2023-04-22 21:06:06 UTC

22 21:05:01 UTC

2023-04-22 2

22 21:05:04 UTC

2023-04-22 21:06:00

23-04-22 21:06:06 UTC

9 UTC

Status

up

Partitions

11

bdb0-89a0296133d

fa1264eedchd

b1570ck437F

0187aTce-241-Teac-8bSe-232287142b2

1187a7ce-243b-754e-865e-cb7 36080

2.954eb34eBebs

2-692cf1ed

Status

SUC

succl

EDED

SUCCEEDED

SUCCEEDED

SUCCEEDED

CIMCOK 3ABOAHb CUCTEMK

Execute At

23-04-22 10:11:56 UTC

2023-04-22 10:11:56 UTC

2023-04-22 10:11:56 UTC

-04-22 10:11:57 UTC

2023-04-22 10:11:57 UTC

0:11557 UTC

22 10:11:58 UTC

TEST_TASK
TEST_TASK
TEST_TASK

_TASK

12
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OJEMOHCTPALIA POBOTW CUCTEMU

Instances:

0 uRi Registered Al Updated At Status  Partitions

13

AINPOBALIA PE3YJIBTATIB AOCNIIKEHHA

3arniuee |.C. BukopuctaHHsa Service Discovery ons ropM3oHTansHoro MacwtabyBaHHA npu
CTBOPEHHI AUCTPUBYTUBHOT CUCTEMU BUKOHaHHS BiaknageHux 3aedaHe / 1.C. 3aiiues, |.M.

"amaHiok // BeeykpaiHcbka HayKoBO-TeXHIMHA KOHepeHLia «3acTocyBaHHS NPOrpamMmHoro
3abeaneyeHHs B IKT». 36ipHuk Te3 20.04.2023 AYT, m. Kuie — K.: YT, 2023. — C. 56.

3aiiues |.C. BukopuctanHsa NoSQL Ga3s gaHux Ans ropM3oHTansHoro MaciutabysaHHs npu
CTBOPEHHI AUCTPUBYTUBHOT CUCTEMM BUKOHAHHSA BiaKnaaeHux 3asgaHs / 1.C. 3aiiues, |.M.
["amaHtok // BeceykpaiHcbka HaykoBO-TeXHIYHa KOHgepeHUis «3acTocyBaHHSA NPOrpaMHoro
3abe3neyeHHs B IKT». 36ipHuk Te3 20.04.2023 AYT, m. Kuis — K.: A¥T, 2023. — C. 96.

3anues |.C. Bukopuctanns Kafka ans ropraoHTansHoro maclitabyBaHHs Ta KoMyHikauii
npy CTBOPEHHI ANCTPUBYTUBHOI CUCTEMW BUKOHAHHSA BiaknaneHwx 3asaaHs / 1.C. 3aiues,
|.M. FamaHtok // BceykpaiHcbka HayKOBO-TEXHIYHA KOH(EPEHLIA «3acTocyBaHHA
nporpamHoro 3abeaneveHHs B IKT». 36ipHuk Te3 20.04.2023 YT, m. Kuis — K.: AYT, 2023.
—C. 142.

14

BUCHOBKW

MpoBegeHo aetanbHUW aHania NpegMeTHOT ranysi Ta aHanoriYHUx CUCTEM AKi
BUKOPUCTOBYHOTHCS HA NOTOYHUI MOMEHT AN AUCTPUBYTUBHOIO BUKOHAHHS
BiAKNaAeHnx 3aBgaHb. HasBHI cuCcTEMM HE MOXYTb 3abe3nevnTy LWBKMAKOro
BMKOHaHHA BiAKNaaeHWX 3aBAaHb B BEMWKIWA KiNbKOCTI.

Po3pobnexo thpoHTeHa YacTuHy MoBoto Typescript Ta 6ekeHa YacTnHy MOBOK Java.
Cuctema pospobneHa 3 BUKOPUCTAHHAM MOAYNIB WO A03BONAE NigKNoYaT pisHi
cucTemMun ynpaeniHHa Basamu gaHux Taki sk PostgreSQL, MongoDB Ta iHwi, pisHi
cucTemu 0BMiHy nosigomneHHsmu Taki Ak Kafka ta iHuwi.

[MpoTecToBaHO CUCTEMY 3 BUKOPUCTAHHSAM OHIT, iIHTEerpauiinHmx, Ta TecTis
npoaykTuBHOCTI. BukopucTaHo npoBifHi 6ibnioTekn TecTyBaHHs Taki sk JUnit, Mockito,
Testcontainers.

MigkntoyeHo moHiTopuHr Elastic APM Ta Kibana gna aHaniay npoaykTvBHOCTI B
peaneHOMY 4aci.

Po3pobneHo iHhpacTpyKTypy BUKOPUCTOBYOYM iIHCTPYMEHT iHQPacTPYKTYPHOro
nporpamyeaHHs Terraform.

Po3ropHyTo cucTemMy BUKOPUCTOBYIOUW CUCTEMY YNPaBRiHHS KOHTeHepamu
Kubernetes Ta Proxmox rinepsisop.

15
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JTOJATOK B. KOJI CACTEMU

zookeeper-kafka-postgresql/application/scheduler-rest-api-
gateway/src/main/java/ua/ivan909020/scheduler/worker/Application.java

package ua.ivan909020.scheduler.worker;

import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;

import co.elastic.apm.attach.ElasticApmAttacher;

@SpringBootApplication
public class Application {

public static void main(String[] args) {
ElasticApmAttacher.attach();

SpringApplication.run(Application.class, args);
b

}

zookeeper-kafka-postgresql/application/scheduler-rest-api-
gateway/src/main/resources/application.yaml

# server configuration
server:
port: 8000

# spring configuration
spring:
application:
name: rest-api-gateway

cloud:
zookeeper:
connect-string: zookeeper-headless.scheduler.svc.cluster.local:2181
discovery:
prefer-ip-address: true

gateway:
globalcors:
cors-configurations:



9
v[ /**]v: ’
allowed-origins: "*'
allowed-methods: '*'
allowed-headers: "*'

routes:
- 1d: worker-node
uri: 1b://worker-node
predicates:
- Path=/worker-node/**
filters:
- RewritePath=/worker-node/(?<segment>.*), /$\{segment}

zookeeper-kafka-postgresql/application/scheduler-rest-api-
gateway/src/main/resources/elasticapm.properties

service_name=scheduler-rest-api-gateway-zookeeper-kafka-postgresql
application packages=ua.ivan909020

server url=http://apm-server-apm-http-headless.scheduler.svc.cluster.local:8200
log sending=true

use path as transaction name=true

zookeeper-kafka-postgresql/application/scheduler-rest-api-gateway/pom.xml

<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0

https://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>

<parent>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-parent</artifactld>
<version>3.0.5</version>
<relativePath />

</parent>

<groupld>ua.ivan909020.scheduler</groupld>

<artifactld>distributed-scheduler-rest-api-gateway-zookeeper-kafka-
postgresql</artifactld>

<version>1.0.0</version>

<properties>



60
<java.version>17</java.version>

<maven.compiler.source>$ {java.version } </maven.compiler.source>
<maven.compiler.target>$ {java.version } </maven.compiler.target>

<spring.cloud.version>2022.0.1</spring.cloud.version>
<elastic.apm.version>1.37.0</elastic.apm.version>
</properties>

<dependencies>

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-webflux</artifactld>

</dependency>

<dependency>
<groupld>org.springframework.cloud</groupld>
<artifactld>spring-cloud-starter-gateway</artifactld>

</dependency>

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-actuator</artifactld>

</dependency>

<dependency>
<groupld>org.springframework.cloud</groupld>
<artifactld>spring-cloud-starter-zookeeper-discovery</artifactld>

</dependency>

<dependency>
<groupld>co.elastic.apm</groupld>
<artifactld>apm-agent-attach</artifactld>
<version>$ {elastic.apm.version } </version>
</dependency>
</dependencies>

<dependencyManagement>
<dependencies>
<dependency>
<groupld>org.springframework.cloud</groupld>
<artifactld>spring-cloud-dependencies</artifactld>
<version>$ {spring.cloud.version}</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>
</dependencyManagement>
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<build>
<finalName>distributed-scheduler-rest-api-gateway</finalName>

<plugins>
<plugin>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-maven-plugin</artifactld>
</plugin>
</plugins>
</build>

</project>

zookeeper-katka-postgresql/application/scheduler-
worker/src/main/java/ua/ivan909020/scheduler/worker/Application.java

package ua.ivan909020.scheduler.worker;

import java.time.Duration;

import java.time.Instant;

import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

import java.util.concurrent.atomic.Atomiclnteger;

import org.springframework.boot.SpringApplication;

import org.springframework.boot.autoconfigure.SpringBootApplication;

import org.springframework.cloud.client.discovery.event.InstanceRegisteredEvent;
import org.springframework.context.annotation.Bean;

import org.springframework.context.event. EventListener;

import co.elastic.apm.attach.ElasticApmAttacher;

import ua.ivan909020.scheduler.core.model.domain.task.ScheduleTaskRequest;
import ua.ivan909020.scheduler.core.model.entity. Task;

import ua.ivan909020.scheduler.core.service.core.SchedulerService;

import ua.ivan909020.scheduler.core.service.handler. TaskHandler;

@SpringBootApplication
public class Application {

private final SchedulerService schedulerService;

public Application(SchedulerService schedulerService) {
this.schedulerService = schedulerService;

}



62
@EventListener(InstanceRegisteredEvent.class)
public void handlelnstanceRegisteredEvent() {

ExecutorService executorService = Executors.newFixedThreadPool(8);

Instant timestamp = Instant.now().plus(Duration.ofMinutes(5));
Atomiclnteger counter = new Atomiclnteger(0);

for (int 1= 0; 1 < 100000; 1++) {
executorService.submit(() > {
ScheduleTaskRequest request = new ScheduleTaskRequest();
request.setExecute At(timestamp);
request.setName(String.format("TEST TASK %d",
counter.incrementAndGet()));
request.setData("");

schedulerService.schedule(request);
1)
}

schedulerService.start();

}

@Bean
public TaskHandler taskHandler() {
return new TaskHandler() {

@Override
public boolean supports(Task task) {
return task.getName().startsWith("TEST TASK");

}

@Override
public void handle(Task task) {
System.out.printin("HANDLED: " + task);

b
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}

public static void main(String[] args) {
ElasticApmAttacher.attach();

SpringApplication.run(Application.class, args);

}



}

zookeeper-katka-postgresql/application/scheduler-
worker/src/main/resources/application.yaml

# server configuration

server:
port: 8080

# spring configuration
spring:
application:
name: ${scheduler.group-id}

cloud:
zookeeper:
connect-string: zookeeper-headless.scheduler.svc.cluster.local:2181
discovery:
instance-id: $ {scheduler.instance-id}
prefer-ip-address: true

kafka:

bootstrap-servers: katka-headless.scheduler.svc.cluster.local:9092
consumer:

group-id: $ {scheduler.group-id}
producer:

batch-size: IMB

properties:

linger.ms: 10

datasource:
url: jdbc:postgresql://postgres-postgresql-
hl.scheduler.svc.cluster.local:5432/scheduler
username: postgres
password: password

liquibase:
change-log: classpath:migration/changelog.xml

# scheduler configuration
scheduler:
group-id: worker-node
instance-id: $ {scheduler.group-id}-$ {random.value}
max-partitions: 6
task-fetch-interval: 2s

63



64
task-fetch-limit: 1000
queue-topic: task

zookeeper-katka-postgresql/application/scheduler-
worker/src/main/resources/elasticapm.properties

service_name=scheduler-worker-zookeeper-katka-postgresql

application packages=ua.ivan909020

server url=http://apm-server-apm-http-headless.scheduler.svc.cluster.local:8200

log sending=true

use path as transaction name=true

trace methods=ua.ivan909020.scheduler.core.service.worker.scanner.PartitionScanner
Default#scan

zookeeper-kafka-postgresql/application/scheduler-worker/pom.xml

<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0

https://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>

<parent>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-parent</artifactld>
<version>3.0.5</version>
<relativePath />

</parent>

<groupld>ua.ivan909020.scheduler</groupld>
<artifactld>distributed-scheduler-worker-zookeeper-katka-postgresql</artifactld>
<version>1.0.0</version>

<properties>
<java.version>17</java.version>
<maven.compiler.source>$ {java.version } </maven.compiler.source>
<maven.compiler.target>$ {java.version } </maven.compiler.target>

<distributed.scheduler.version>1.0.0</distributed.scheduler.version>
<elastic.apm.version>1.37.0</elastic.apm.version>

</properties>

<dependencies>
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<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-web</artifactld>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-actuator</artifactld>
</dependency>

<dependency>
<groupld>ua.ivan909020.scheduler</groupld>
<artifactld>distributed-scheduler-rest-api</artifactld>
<version>$ {distributed.scheduler.version}</version>

</dependency>

<dependency>
<groupld>ua.ivan909020.scheduler</groupld>
<artifactld>distributed-scheduler-discovery-provider-zookeeper</artifactld>
<version>$ {distributed.scheduler.version } </version>

</dependency>

<dependency>
<groupld>ua.ivan909020.scheduler</groupld>
<artifactld>distributed-scheduler-queue-provider-katka</artifactld>
<version>$ {distributed.scheduler.version }</version>

</dependency>

<dependency>
<groupld>ua.ivan909020.scheduler</groupld>
<artifactld>distributed-scheduler-database-provider-postgresql</artifactld>
<version>$ {distributed.scheduler.version}</version>

</dependency>

<dependency>
<groupld>co.elastic.apm</groupld>
<artifactld>apm-agent-attach</artifactld>
<version>$ {elastic.apm.version } </version>
</dependency>
</dependencies>

<build>
<finalName>distributed-scheduler-worker</finalName>

<plugins>
<plugin>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-maven-plugin</artifactld>
</plugin>
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</plugins>
</build>

</project>
scheduler-core/pom.xml

<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0

https://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>

<parent>
<groupld>ua.ivan909020.scheduler</groupld>
<artifactld>distributed-scheduler-parent</artifactld>
<version>1.0.0</version>
<relativePath>../pom.xml</relativePath>

</parent>

<artifactld>distributed-scheduler-core</artifactld>
<packaging>jar</packaging>

<properties>
<uuid.generator.version>4.1.0</uuid.generator.version>
</properties>

<dependencies>

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter</artifactld>

</dependency>

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-configuration-processor</artifactld>

</dependency>

<dependency>
<groupld>org.springframework.cloud</groupld>
<artifactld>spring-cloud-commons</artifactld>

</dependency>

<dependency>
<groupld>org.springframework.integration</groupld>
<artifactld>spring-integration-core</artifactld>



</dependency>

<dependency>
<artifactld>jackson-databind</artifactld>
<groupld>com.fasterxml.jackson.core</groupld>

</dependency>

<dependency>
<groupld>com.fasterxml.uuid</groupld>
<artifactld>java-uuid-generator</artifactld>
<version>$ {uuid.generator.version } </version>

</dependency>

</dependencies>

</project>

scheduler-
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core/src/main/java/ua/ivan909020/scheduler/core/configuration/ Worker AutoConfigurati

on.java

package ua.ivan909020.scheduler.core.configuration;

import org.springframework.boot.autoconfigure.condition.ConditionalOnMissingBean;

import org.springframework.context.annotation.Bean;
import org.springframework.context.annotation.Configuration;
import org.springframework.scheduling.concurrent. ThreadPool TaskExecutor;

import com.fasterxml.jackson.databind.ObjectMapper;

import ua.ivan909020.scheduler.core.configuration.properties.SchedulerProperties;
import ua.ivan909020.scheduler.core.queue.QueueConsumer;

import ua.ivan909020.scheduler.core.queue.QueueProducer;

import ua.ivan909020.scheduler.core.repository.TaskRepository;

import ua.ivan909020.scheduler.core.service.converter.JsonConverter;

import ua.ivan909020.scheduler.core.service.discovery.InstanceRegistry;

import ua.ivan909020.scheduler.core.service.handler. TaskHandlerRegistry;

import ua.ivan909020.scheduler.core.service.worker. WorkerServiceDefault;

import ua.ivan909020.scheduler.core.service.worker.policy.PartitionPolicy;

import ua.ivan909020.scheduler.core.service.worker.policy.PartitionPolicyDiscovery;
import ua.ivan909020.scheduler.core.service.worker.scanner.PartitionScannerFactory;
import
ua.ivan909020.scheduler.core.service.worker.scanner.PartitionScannerFactoryDefault;
import
ua.ivan909020.scheduler.core.service.worker.scanner.handler.QueueMessageHandler;
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import
ua.ivan909020.scheduler.core.service.worker.scanner.handler.QueueMessageHandlerDe
fault;

@Configuration
public class WorkerAutoConfiguration {

@Bean

@ConditionalOnMissingBean

public JsonConverter jsonConverter(ObjectMapper objectMapper) {
return new JsonConverter(objectMapper);

}

@Bean

@ConditionalOnMissingBean

public PartitionPolicy partitionPolicyDiscovery(
SchedulerProperties schedulerProperties,
InstanceRegistry instanceRegistry) {

return new PartitionPolicyDiscovery(schedulerProperties, instanceRegistry);

}

@Bean

@ConditionalOnMissingBean

public PartitionScannerFactory partitionScannerFactory(
SchedulerProperties schedulerProperties,
TaskRepository taskRepository,
QueueProducer queueProducer,
JsonConverter jsonConverter) {

return new PartitionScannerFactoryDefault(schedulerProperties, taskRepository,
queueProducer, jsonConverter);

}

@Bean

@ConditionalOnMissingBean

public QueueMessageHandler queueMessageHandler(
TaskRepository taskRepository,
QueueConsumer queueConsumer,
JsonConverter jsonConverter,
TaskHandlerRegistry taskHandlerRegistry,
ThreadPoolTaskExecutor taskHandlerExecutor) {

return new QueueMessageHandlerDefault(taskRepository, queueConsumer,
jsonConverter,
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taskHandlerRegistry, taskHandlerExecutor);

}

@Bean

@ConditionalOnMissingBean

public WorkerServiceDefault workerServiceDefault(
PartitionPolicy partitionPolicy,
InstanceRegistry instanceRegistry,
PartitionScannerFactory partitionScannerFactory,
QueueMessageHandler queueMessageHandler) {

return new WorkerServiceDefault(partitionPolicy, instanceRegistry,
partitionScannerFactory, queueMessageHandler);

}

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/configuration/Task AutoConfiguration.
java

package ua.ivan909020.scheduler.core.configuration;

import org.springframework.boot.autoconfigure.condition.ConditionalOnMissingBean;
import org.springframework.context. ApplicationContext;

import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import org.springframework.integration.util. CallerBlocksPolicy;

import org.springframework.scheduling.concurrent. ThreadPool TaskExecutor;

import ua.ivan909020.scheduler.core.service.handler. TaskHandlerRegistry;
import ua.ivan909020.scheduler.core.service.handler. TaskHandlerRegistryDefault;

@Configuration
public class TaskAutoConfiguration {

@Bean

@ConditionalOnMissingBean

public ThreadPoolTaskExecutor taskHandlerExecutor() {
ThreadPoolTaskExecutor taskHandlerExecutor = new ThreadPoolTaskExecutor();
taskHandlerExecutor.setCorePoolSize(8);
taskHandlerExecutor.setMaxPoolSize(8);
taskHandlerExecutor.setQueueCapacity(8);
taskHandlerExecutor.setRejectedExecutionHandler(new

CallerBlocksPolicy(Integer. MAX VALUE));
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taskHandlerExecutor.afterPropertiesSet();
return taskHandlerExecutor;

}

@Bean
@ConditionalOnMissingBean
public TaskHandlerRegistry taskHandlerRegistry(ApplicationContext
applicationContext) {
return new TaskHandlerRegistryDefault(applicationContext);

b
b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/configuration/SchedulerAutoConfigur
ation.java

package ua.ivan909020.scheduler.core.configuration;
import java.util.Set;

import org.springframework.boot.autoconfigure.condition.ConditionalOnMissingBean;
import org.springframework.boot.context.properties. EnableConfigurationProperties;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import ua.ivan909020.scheduler.core.configuration.properties.SchedulerProperties;
import ua.ivan909020.scheduler.core.repository. TaskRepository;

import ua.ivan909020.scheduler.core.service.core.PartitionService;

import ua.ivan909020.scheduler.core.service.core.PartitionServiceDefault;

import ua.ivan909020.scheduler.core.service.core.SchedulerService;

import ua.ivan909020.scheduler.core.service.core.SchedulerServiceDefault;
import ua.ivan909020.scheduler.core.service.worker. WorkerService;

@Configuration
@EnableConfigurationProperties
public class SchedulerAutoConfiguration {

@Bean

@ConditionalOnMissingBean

public SchedulerProperties schedulerProperties() {
return new SchedulerProperties();

}

@Bean
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public PartitionService partitionService(SchedulerProperties schedulerProperties) {
return new PartitionServiceDefault(schedulerProperties);

}

@Bean

@ConditionalOnMissingBean

public SchedulerService schedulerService(
PartitionService partitionService,
Set<WorkerService> workerServices,
TaskRepository taskRepository) {

return new SchedulerServiceDefault(partitionService, workerServices,
taskRepository);

}
b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/configuration/properties/SchedulerPro
perties.java

package ua.ivan909020.scheduler.core.configuration.properties;

import java.time.Duration;

import org.springframework.boot.context.properties.ConfigurationProperties;

@ConfigurationProperties("scheduler")
public class SchedulerProperties {

private String groupld;

private String instanceld;

private int maxPartitions;

private Duration taskFetchlnterval;
private int taskFetchLimit;

public String getGroupld() {
return groupld;

}

public void setGroupld(String groupld) {



this.groupld = groupld;
}

public String getlnstanceld() {
return instanceld;

}

public void setInstanceld(String instanceld) {
this.instanceld = instanceld;

}

public int getMaxPartitions() {
return maxPartitions;

}

public void setMaxPartitions(int maxPartitions) {
this.maxPartitions = maxPartitions;

}

public Duration getTaskFetchInterval() {
return taskFetchlnterval;

}

public void setTaskFetchInterval(Duration taskFetchInterval) {

this.taskFetchlnterval = taskFetchInterval;

}

public int getTaskFetchLimit() {
return taskFetchLimit;

}

public void setTaskFetchLimit(int taskFetchLimit) {
this.taskFetchLimit = taskFetchLimit;

b
b

scheduler-
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core/src/main/java/ua/ivan909020/scheduler/core/model/domain/instance/Instance.java

package ua.ivan909020.scheduler.core.model.domain.instance;

import java.time.Instant;
import java.util.List;



import org.springframework.cloud.client.Servicelnstance;
public class Instance {

public static final String UPDATED AT = "updated at";
public static final String PARTITIONS = "partitions";

private Servicelnstance servicelnstance;
private Instant registeredAt;

private Instant updatedAt;

private InstanceStatus status;

private List<Integer> partitions;

public Servicelnstance getServicelnstance() {
return servicelnstance;

}

public void setServicelnstance(Servicelnstance servicelnstance) {
this.servicelnstance = servicelnstance;

}

public Instant getRegisteredAt() {
return registeredAt;

}

public void setRegisteredAt(Instant registeredAt) {
this.registeredAt = registeredAt;

}

public Instant getUpdatedAt() {
return updatedAt;

}

public void setUpdatedAt(Instant updatedAt) {
this.updatedAt = updatedAt;

}

public InstanceStatus getStatus() {
return status;

}
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public void setStatus(InstanceStatus status) {
this.status = status;

}

public List<Integer> getPartitions() {
return partitions;

}

public void setPartitions(List<Integer> partitions) {
this.partitions = partitions;

}

@Override
public String toString() {
return "Instance [" +

"servicelnstance=" + servicelnstance +
" registeredAt=" + registeredAt +
" updatedAt=" + updatedAt +
", status=" + status +
", partitions=" + partitions + "]";

b

zZ?Zil;ij;ain/ java/ua/ivan909020/scheduler/core/model/domain/instance/InstanceStatus.
java
package ua.ivan909020.scheduler.core.model.domain.instance;
public enum InstanceStatus {
UP, OUT _OF_SERVICE;
b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/model/domain/page/KeysetPage.java

package ua.ivan909020.scheduler.core.model.domain.page;

public record KeysetPage(Integer size, String cursor) {

}
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scheduler-

core/src/main/java/ua/ivan909020/scheduler/core/model/domain/page/PagedList.java
package ua.ivan909020.scheduler.core.model.domain.page;

import java.util.List;

public record PagedList<T>(List<T> content, String nextCursor) {

b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/model/domain/queue/QueueMessage.
ava

package ua.ivan909020.scheduler.core.model.domain.queue;
import java.util.Objects;
public class QueueMessage {

private String key;

private String value;

public String getKey() {
return key;

}

public void setKey(String key) {
this.key = key;
}

public String getValue() {
return value;

}

public void setValue(String value) {
this.value = value;

}

@Override
public int hashCode() {
return Objects.hash(key, value);

}
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@Override
public boolean equals(Object obj) {
if (this == obyj) {
return true;

j
if (obj == null || getClass() != obj.getClass()) {
return false;

b
QueueMessage other = (QueueMessage) obyj;

return Objects.equals(key, other.key) && Objects.equals(value, other.value);
b

@Override
public String toString() {
return "QueueMessage [key="+ key + ", value=" + value +"]";

}
}

(S:i)liz/idslicljgain/j ava/ua/ivan909020/scheduler/core/model/domain/task/ScheduleTaskReq
uest.java
package ua.ivan909020.scheduler.core.model.domain.task;
import java.time.Instant;
public class ScheduleTaskRequest {
private Instant executeAt;
private String name;

private String data;

public Instant getExecuteAt() {
return executeAt;

}

public void setExecuteAt(Instant executeAt) {
this.executeAt = executeAt;

}

public String getName() {



return name;

}

public void setName(String name) {
this.name = name;

}

public String getData() {
return data;

}

public void setData(String data) {
this.data = data;

}
b

scheduler-core/src/main/java/ua/ivan909020/scheduler/core/model/entity/Task.java
package ua.ivan909020.scheduler.core.model.entity;

import java.time.Instant;
import java.util.Objects;

public class Task {
private Integer partition;
private String 1id;
private Long version;
private TaskStatus status;
private Instant executeAt;
private String name;
private String data;
public Integer getPartition() {

return partition;

}

public void setPartition(Integer partition) {
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this.partition = partition;

}

public String getld() {
return id;

}

public void setld(String id) {
this.id = id;
b

public Long getVersion() {
return version;

}

public void setVersion(Long version) {
this.version = version;

}

public TaskStatus getStatus() {
return status;

}

public void setStatus(TaskStatus status) {
this.status = status;

}

public Instant getExecuteAt() {
return executeAt;

}

public void setExecuteAt(Instant executeAt) {
this.executeAt = executeAt;

}

public String getName() {
return name,

}

public void setName(String name) {
this.name = name;

}

public String getData() {
return data;
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}

public void setData(String data) {
this.data = data;
§
@Override
public int hashCode() {
return Objects.hash(data, executeAt, id, name, partition, status, version);

}

@Override
public boolean equals(Object obj) {
if (this == obyj) {
return true;
}
if (obj == null || getClass() != obj.getClass()) {
return false;
}
Task other = (Task) obj;
return Objects.equals(data, other.data) &&
Objects.equals(executeAt, other.executeAt) &&
Objects.equals(id, other.id) &&
Objects.equals(name, other.name) &&
Objects.equals(partition, other.partition) &&
status == other.status &&
Objects.equals(version, other.version);

}

@Override
public String toString() {
return "Task [" +

"partition="+ partition +
"oid="+1d +
", version=" + version +
", status=" + status +
", executeAt=" + executeAt +
", name=" + name +
" data="+ data + "]";

}

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/model/entity/TaskStatus.java
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package ua.ivan909020.scheduler.core.model.entity;

public enum TaskStatus {
SCHEDULED,
SUBMITTED,
PROCESSING,

SUCCEEDED,
FAILED

b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/queue/QueueConsumer.java

package ua.ivan909020.scheduler.core.queue;
import java.util.function.Consumer;
import ua.ivan909020.scheduler.core.model.domain.queue.QueueMessage;
public interface QueueConsumer {

void start();

void stop();

void subscribe(Consumer<QueueMessage> handler);
b
scheduler-core/src/main/java/ua/ivan909020/scheduler/core/queue/QueueProducer.java
package ua.ivan909020.scheduler.core.queue;
import ua.ivan909020.scheduler.core.model.domain.queue.QueueMessage;
public interface QueueProducer {

void send(QueueMessage message);

}

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/repository/TaskRepository.java
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package ua.ivan909020.scheduler.core.repository;

import java.time.Instant;
import java.util.List;

import ua.ivan909020.scheduler.core.model.entity. Task;
import ua.ivan909020.scheduler.core.model.entity. TaskStatus;

public interface TaskRepository {
void create(Task task);
void updateStatus(Task task);

List<Task> findAllOverdue(List<Integer> partitions, List<TaskStatus> statuses,
Instant timestamp, int limit);

}

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/repository/TaskRepositoryExtended.ja
va

package ua.ivan909020.scheduler.core.repository;

import java.util.List;

import ua.ivan909020.scheduler.core.model.domain.page.KeysetPage;
import ua.ivan909020.scheduler.core.model.domain.page.PagedList;
import ua.ivan909020.scheduler.core.model.entity. Task;

import ua.ivan909020.scheduler.core.model.entity. TaskStatus;

public interface TaskRepositoryExtended extends TaskRepository {

PagedList<Task> findAll(List<Integer> partitions, List<TaskStatus> statuses,
KeysetPage page);

b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/converter/JsonConverter.java

package ua.ivan909020.scheduler.core.service.converter;



import com.fasterxml.jackson.core.JsonProcessingException;
import com.fasterxml.jackson.databind.ObjectMapper;

public class JsonConverter {
private final ObjectMapper objectMapper;

public JsonConverter(ObjectMapper objectMapper) {
this.objectMapper = objectMapper;

}

public String convertToString(Object value) {
try {
return objectMapper.writeValueAsString(value);
} catch (JsonProcessingException e) {
throw new IllegalStateException("Failed to convert object to string", e);

}
}

public <T> T convertToObject(String value, Class<T> type) {

try {
return objectMapper.readValue(value, type);

} catch (JsonProcessingException ¢) {
throw new IllegalStateException("Failed to convert string to object", ¢);

b
}

}

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/PartitionConverter.java

package ua.ivan909020.scheduler.core.service.converter;
import java.util. Arrays;

import java.util.List;

import java.util.stream.Collectors;

public class PartitionConverter {

public static String toString(List<Integer> partitions) {
return partitions.stream().map(String::valueOf).collect(Collectors.joining(","));

}

public static List<Integer> toList(String partitions) {
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if (partitions.isEmpty()) {
return List.of();

}

return
Arrays.stream(partitions.split(",")).mapTolnt(Integer::parselnt).boxed().toList();

}
b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/core/PartitionService.java

package ua.ivan909020.scheduler.core.service.core;
import java.util.List;
public interface PartitionService {

List<Integer> getAll();

int generate();

b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/core/PartitionServiceDefault.
ava
package ua.ivan909020.scheduler.core.service.core;
import java.util.List;
import java.util. Random,;
import java.util.stream.IntStream,;
import ua.ivan909020.scheduler.core.configuration.properties.SchedulerProperties;
public class PartitionServiceDefault implements PartitionService {

private final Random random = new Random();

private final SchedulerProperties schedulerProperties;

public PartitionServiceDefault(SchedulerProperties schedulerProperties) {
this.schedulerProperties = schedulerProperties;

}
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@Override
public List<Integer> getAll() {
return IntStream.rangeClosed(1,
schedulerProperties.getMaxPartitions()).boxed().toList();

}

@Override
public int generate() {
return random.nextInt(schedulerProperties.getMaxPartitions()) + 1;

;
b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/core/SchedulerService.java

package ua.ivan909020.scheduler.core.service.core;
import ua.ivan909020.scheduler.core.model.domain.task.ScheduleTaskRequest;
public interface SchedulerService {

void start();

void stop();

void schedule(ScheduleTaskRequest request);

}

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/core/SchedulerServiceDefault.
java

package ua.ivan909020.scheduler.core.service.core;

import java.util.Set;

import com.fasterxml.uuid.Generators;

import ua.ivan909020.scheduler.core.model.domain.task.ScheduleTaskRequest;
import ua.ivan909020.scheduler.core.model.entity. Task;

import ua.ivan909020.scheduler.core.model.entity. TaskStatus;
import ua.ivan909020.scheduler.core.repository.TaskRepository;



import ua.ivan909020.scheduler.core.service.worker. WorkerService;
public class SchedulerServiceDefault implements SchedulerService {
private final PartitionService partitionService;
private final Set<WorkerService> workerServices;
private final TaskRepository taskRepository;

public SchedulerServiceDefault(
PartitionService partitionService,
Set<WorkerService> workerServices,
TaskRepository taskRepository) {

this.partitionService = partitionService;
this.workerServices = workerServices;
this.taskRepository = taskRepository;

}

@Override
public void start() {
workerServices.forEach(WorkerService::start);

}

@Override
public void stop() {
workerServices.forEach(WorkerService::stop);

}

@Override

public void schedule(ScheduleTaskRequest request) {
Task task = new Task();
task.setPartition(partitionService.generate());
task.setld(Generators.timeBasedEpochGenerator().generate().toString());
task.setVersion(1L);
task.setStatus(TaskStatus. SCHEDULED);
task.setExecuteAt(request.getExecuteAt());
task.setName(request.getName());
task.setData(request.getData());

taskRepository.create(task);
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scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/discovery/InstanceRegistry.ja
va

package ua.ivan909020.scheduler.core.service.discovery;

import java.util.List;
import java.util. Map;

import ua.ivan909020.scheduler.core.model.domain.instance.Instance;
public interface InstanceRegistry {
Instance getCurrentInstance();
void updateCurrentInstanceMetadata(Map<String, String> metadata);
List<Instance> getAlllnstances();

b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/handler/TaskHandler.java

package ua.ivan909020.scheduler.core.service.handler;
import ua.ivan909020.scheduler.core.model.entity. Task;
public interface TaskHandler {

boolean supports(Task task);

void handle(Task task);

b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/handler/TaskHandlerRegistry.
java

package ua.ivan909020.scheduler.core.service.handler;

import java.util.List;
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import ua.ivan909020.scheduler.core.model.entity. Task;

public interface TaskHandlerRegistry {
TaskHandler findTaskHandler(Task task);

List<TaskHandler> findAllTaskHandlers();

b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/handler/TaskHandlerRegistry
Default.java

package ua.ivan909020.scheduler.core.service.handler;

import java.util. ArrayList;
import java.util.List;

import org.springframework.context. ApplicationContext;

import ua.ivan909020.scheduler.core.model.entity. Task;

public class TaskHandlerRegistryDefault implements TaskHandlerRegistry {
private ApplicationContext applicationContext;

public TaskHandlerRegistryDefault(ApplicationContext applicationContext) {
this.applicationContext = applicationContext;

}

@Override
public TaskHandler findTaskHandler(Task task) {
List<TaskHandler> taskHandlers = findAllTaskHandlers().stream()
filter(taskHandler -> taskHandler.supports(task))
.toList();

if (taskHandlers.isEmpty()) {
throw new IllegalStateException("Found none task handlers for task: " +
task.getld());
}
if (taskHandlers.size() > 1) {
throw new IllegalStateException("Found too many task handlers for task: " +
task.getld());

}
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return taskHandlers.get(0);

}

@Override
public List<TaskHandler> findAllTaskHandlers() {
return new
ArrayList<>(applicationContext.getBeansOfType(TaskHandler.class).values());

;
b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/worker/WorkerService.java

package ua.ivan909020.scheduler.core.service.worker;
public interface WorkerService {
void start();

void stop();

b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/worker/WorkerServiceDefault.
java

package ua.ivan909020.scheduler.core.service.worker;

import static java.util.concurrent. TimeUnit. SECONDS;
import static
ua.ivan909020.scheduler.core.model.domain.instance.Instance. PARTITIONS;

import java.time.Duration;

import java.util. ArrayList;

import java.util.Collection;

import java.util.List;

import java.util. Map;

import java.util.concurrent.Executors;

import java.util.concurrent.ScheduledExecutorService;
import java.util.function.Consumer;

import org.slf4j.Logger;
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import org.slf4j.LoggerFactory;

import ua.ivan909020.scheduler.core.service.converter.PartitionConverter;

import ua.ivan909020.scheduler.core.service.discovery.InstanceRegistry;

import ua.ivan909020.scheduler.core.service.worker.policy.PartitionPolicy;

import ua.ivan909020.scheduler.core.service.worker.scanner.PartitionScanner;

import ua.ivan909020.scheduler.core.service.worker.scanner.PartitionScannerFactory;
import
ua.ivan909020.scheduler.core.service.worker.scanner.handler.QueueMessageHandler;

public class WorkerServiceDefault implements WorkerService {
private static final Duration REPARTITION INTERVAL = Duration.ofSeconds(10);
private final Logger logger = LoggerFactory.getLogger(getClass());
private final PartitionPolicy partitionPolicy;
private final InstanceRegistry instanceRegistry;
private final QueueMessageHandler queueMessageHandler;
private final PartitionScannerFactory partitionScannerFactory;
private final ScheduledExecutorService partitionExecutor;
private List<PartitionScanner> partitionScanners;

public WorkerServiceDefault(
PartitionPolicy partitionPolicy,
InstanceRegistry instanceRegistry,
PartitionScannerFactory partitionScannerFactory,
QueueMessageHandler queueMessageHandler) {

this.partitionPolicy = partitionPolicy;

this.instanceRegistry = instanceRegistry;
this.queueMessageHandler = queueMessageHandler;
this.partitionScannerFactory = partitionScannerFactory;
this.partitionExecutor = Executors.newScheduledThreadPool(1);
this.partitionScanners = new ArrayList<>();

}

@Override
public void start() {
logger.info("Starting");
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queueMessageHandler.start();

partitionExecutor.scheduleWithFixedDelay(() -> {
try {
updatePartitions();
} catch(Exception e) {
logger.warn("Failed to update partitions", ¢);

b
}+, 0, REPARTITION INTERVAL.toSeconds(), SECONDS);

}

@Override
public void stop() {
logger.info("Stopping");

consumePartitionScanners(PartitionScanner::stop);
queueMessageHandler.stop();

partitionExecutor.shutdownNow();

}

private void updatePartitions() {
List<Integer> newPartitions = partitionPolicy.computePartitions();
List<Integer> currentPartitions = getCurrentPartitions();

logger.info("Starting repartition, current: {}, new: {}", currentPartitions,
newPartitions);

if (InewPartitions.equals(currentPartitions)) {
rectratePartitions(newPartitions);

b

instanceRegistry.updateCurrentInstanceMetadata(Map.of(PARTITIONS,
PartitionConverter.toString(newPartitions)));

}

private List<Integer> getCurrentPartitions() {
return partitionScanners.stream()
.map(PartitionScanner::getPartitions)
flatMap(Collection::stream)
.toList();

}

private void rectratePartitions(List<Integer> newPartitions) {
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logger.info("Recreate partitions");

consumePartitionScanners(PartitionScanner::stop);
if (newPartitions.isEmpty()) {
partitionScanners = List.of();

} else {

partitionScanners = List.of(partitionScannerFactory.create(newPartitions));
b
consumePartitionScanners(PartitionScanner::start);

}

private void consumePartitionScanners(Consumer<PartitionScanner> consumer) {
partitionScanners.forEach(scanner -> {

try {

consumer.accept(scanner);
} catch (Exception e) {

logger.warn("Failed to consume scanner, {}", scanner, ¢);
b

s
}

b

fszi)l;:?sli(lj;ain/j ava/ua/ivan909020/scheduler/core/service/worker/policy/PartitionPolicy.
java
package ua.ivan909020.scheduler.core.service.worker.policy;
import java.util.List;
public interface PartitionPolicy {
List<Integer> computePartitions();

b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/worker/policy/PartitionPolicy
Discovery.java

package ua.ivan909020.scheduler.core.service.worker.policy;

import java.util. ArrayList;
import java.util. Comparator;
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import java.util.List;
import java.util.stream.IntStream;

import ua.ivan909020.scheduler.core.configuration.properties.SchedulerProperties;
import ua.ivan909020.scheduler.core.model.domain.instance.Instance;
import ua.ivan909020.scheduler.core.service.discovery.InstanceRegistry;

public class PartitionPolicyDiscovery implements PartitionPolicy {
private final SchedulerProperties schedulerProperties;
private final InstanceRegistry instanceRegistry;

public PartitionPolicyDiscovery(SchedulerProperties schedulerProperties,
InstanceRegistry instanceRegistry) {
this.schedulerProperties = schedulerProperties;
this.instanceRegistry = instanceRegistry;

}

@Override
public List<Integer> computePartitions() {

List<String> instancelds = instanceRegistry.getAlllnstances().stream()
.sorted(Comparator.comparing(Instance::getRegistered At))
.map(instance -> instance.getServicelnstance().getInstanceld())
.toList();

int instancesCount = instancelds.size();
int currentInstancelndex = instancelds
.1ndexOf{(instanceRegistry.getCurrentInstance().getServicelnstance().getInstan
celd());

if (instancesCount == 0 || currentInstancelndex == -1) {
return List.of();

b

List<Integer> partitions = IntStream.rangeClosed(1,
schedulerProperties.getMaxPartitions()).boxed().toList();
return partition(partitions, instancelds.size()).get(currentInstancelndex);

}

private List<List<Integer>> partition(List<Integer> partitions, int partitionSize) {
List<List<Integer>> result = new ArrayList<>(partitionSize);

int quotient = partitions.size() / partitionSize;
int reminder = partitions.size() % partitionSize;
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int offset = 0;

for (int 1 = 0; 1 < partitionSize; i++) {
int size = quotient + (1 < reminder ? 1 : 0);
result.add(partitions.subList(offset, offset + size));
offset += size;

}

return result;

b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/scanner/PartitionScanner.java

package ua.ivan909020.scheduler.core.service.worker.scanner;
import java.util.List;
public interface PartitionScanner {

List<Integer> getPartitions();

void start();

void stop();

}

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/scanner/PartitionScannerDefa
ult.java

package ua.ivan909020.scheduler.core.service.worker.scanner;

import static java.util.concurrent. TimeUnit. SECONDS;
import static ua.ivan909020.scheduler.core.model.entity. TaskStatus. SCHEDULED;

import java.time.Instant;

import java.util.List;

import java.util.concurrent.Executors;

import java.util.concurrent.ScheduledExecutorService;

import org.slf4j.Logger;
import org.slf4j.LoggerFactory;



import ua.ivan909020.scheduler.core.configuration.properties.SchedulerProperties;
import ua.ivan909020.scheduler.core.model.domain.queue.QueueMessage;

import ua.ivan909020.scheduler.core.model.entity. Task;

import ua.ivan909020.scheduler.core.model.entity. TaskStatus;

import ua.ivan909020.scheduler.core.queue.QueueProducer;

import ua.ivan909020.scheduler.core.repository.TaskRepository;

import ua.ivan909020.scheduler.core.service.converter.JsonConverter;

public class PartitionScannerDefault implements PartitionScanner {
private final Logger logger = LoggerFactory.getLogger(getClass());
private final SchedulerProperties schedulerProperties;
private final TaskRepository taskRepository;
private final QueueProducer queueProducer;
private final JsonConverter jsonConverter;

private final ScheduledExecutorService partitionExecutor =
Executors.newScheduledThreadPool(1);

private final List<Integer> partitions;

public PartitionScannerDefault(
SchedulerProperties schedulerProperties,
TaskRepository taskRepository,
QueueProducer queueProducer,
JsonConverter jsonConverter,
List<Integer> partitions) {

this.schedulerProperties = schedulerProperties;
this.taskRepository = taskRepository;
this.queueProducer = queueProducer;
this.jsonConverter = jsonConverter;
this.partitions = partitions;

}

@Override
public List<Integer> getPartitions() {
return partitions;

}
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@Override
public void start() {
logger.info("Starting, partitions: {}", partitions);

partitionExecutor.scheduleWithFixedDelay(() -> {
try {
scan(partitions);
} catch(Exception e) {
logger.warn("Failed to scan partitions", ¢);

h
}, 0, schedulerProperties.getTaskFetchInterval().toSeconds(), SECONDS);

}

@Override
public void stop() {
logger.info("Stopping, partitions: {}", partitions);

partitionExecutor.shutdownNow();

}

private void scan(List<Integer> partitions) {
List<Task> tasks = taskRepository.find AllOverdue(
partitions, List.of(SCHEDULED), Instant.now(),
schedulerProperties.getTaskFetchLimit());

logger.info("Scanning, partitions: {}, found tasks: {}", partitions, tasks.size());

for (Task task : tasks) {
try {
send(task);
} catch (Exception e) {
logger.warn("Failed to send a task: {}", task, e);

b
b
;

private void send(Task task) {
task.setStatus(TaskStatus. SUBMITTED);
taskRepository.updateStatus(task);

QueueMessage message = new QueueMessage();
message.setKey(String.valueOf{task.getld()));

message.setValue(jsonConverter.convertToString(task));

logger.info("Sending a message: {}", message);
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queueProducer.send(message);

}
b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/scanner/PartitionScannerFacto

ry.java
package ua.ivan909020.scheduler.core.service.worker.scanner;
import java.util.List;
public interface PartitionScannerFactory {
PartitionScanner create(List<Integer> partitions);

}

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/scanner/PartitionScannerFacto
ryDefault.java
package ua.ivan909020.scheduler.core.service.worker.scanner;
import java.util.List;
import ua.ivan909020.scheduler.core.configuration.properties.SchedulerProperties;
import ua.ivan909020.scheduler.core.queue.QueueProducer;
import ua.ivan909020.scheduler.core.repository. TaskRepository;
import ua.ivan909020.scheduler.core.service.converter.JsonConverter;
public class PartitionScannerFactoryDefault implements PartitionScannerFactory {
private final SchedulerProperties schedulerProperties;
private final TaskRepository taskRepository;
private final QueueProducer queueProducer;

private final JsonConverter jsonConverter;

public PartitionScannerFactoryDefault(
SchedulerProperties schedulerProperties,
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TaskRepository taskRepository,
QueueProducer queueProducer,
JsonConverter jsonConverter) {

this.schedulerProperties = schedulerProperties;
this.taskRepository = taskRepository;
this.queueProducer = queueProducer;
this.jsonConverter = jsonConverter;

}

@Override
public PartitionScanner create(List<Integer> partitions) {
return new PartitionScannerDefault(schedulerProperties, taskRepository,
queueProducer,
jsonConverter, partitions);
b

}

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/scanner/handler/QueueMessag
eHandler java

package ua.ivan909020.scheduler.core.service.worker.scanner.handler;

public interface QueueMessageHandler {

void start();

void stop();

b

scheduler-
core/src/main/java/ua/ivan909020/scheduler/core/service/scanner/handler/QueueMessag
eHandlerDefault.java

package ua.ivan909020.scheduler.core.service.worker.scanner.handler;
import org.slf4j.Logger;
import org.slf4j.LoggerFactory;

import org.springframework.scheduling.concurrent. ThreadPool TaskExecutor;

import ua.ivan909020.scheduler.core.model.entity. Task;
import ua.ivan909020.scheduler.core.model.entity. TaskStatus;
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import ua.ivan909020.scheduler.core.queue.QueueConsumer;

import ua.ivan909020.scheduler.core.repository.TaskRepository;

import ua.ivan909020.scheduler.core.service.converter.JsonConverter;

import ua.ivan909020.scheduler.core.service.handler. TaskHandler;

import ua.ivan909020.scheduler.core.service.handler. TaskHandlerRegistry;

public class QueueMessageHandlerDefault implements QueueMessageHandler {
private final Logger logger = LoggerFactory.getLogger(getClass());
private final TaskRepository taskRepository;
private final QueueConsumer queueConsumer;
private final JsonConverter jsonConverter;
private final TaskHandlerRegistry taskHandlerRegistry;
private final ThreadPoolTaskExecutor taskHandlerExecutor;

public QueueMessageHandlerDefault(
TaskRepository taskRepository,
QueueConsumer queueConsumer,
JsonConverter jsonConverter,
TaskHandlerRegistry taskHandlerRegistry,
ThreadPoolTaskExecutor taskHandlerExecutor) {

this.taskRepository = taskRepository;
this.queueConsumer = queueConsumer;
this.jsonConverter = jsonConverter;
this.taskHandlerRegistry = taskHandlerRegistry;
this.taskHandlerExecutor = taskHandlerExecutor;

}

@Override
public void start() {
logger.info("Starting");

queueConsumer.subscribe(message -> {
logger.info("Received a message: {}", message);

taskHandlerExecutor.execute(() -> {
try {
Task task = jsonConverter.convertToObject(message.getValue(),
Task.class);
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handle(task);
} catch (Exception e) {
logger.warn("Failed to handle a message: {}", message);
}
$);
$);
queueConsumer.start();

}

private void handle(Task task) {
TaskHandler taskHandler = taskHandlerRegistry.findTaskHandler(task);

Exception exception = null;

try {
taskHandler.handle(task);

logger.info("Task successfully handled: {}", task);
} catch (Exception e) {

exception = e;

logger.warn("Failed to handle a task: {}", task, e);
h

if (exception == null) {
task.setStatus(TaskStatus. SUCCEEDED);
taskRepository.updateStatus(task);

} else {
task.setStatus(TaskStatus.FAILED);
taskRepository.updateStatus(task);

b
}

@Override
public void stop() {
logger.info("'Stopping");

queueConsumer.stop();
taskHandlerExecutor.shutdown();

b
}

scheduler-core/src/main/resources/META -
INF/spring/org.springframework.boot.autoconfigure. AutoConfiguration.imports
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ua.ivan909020.scheduler.core.configuration. Task AutoConfiguration
ua.ivan909020.scheduler.core.configuration.SchedulerAutoConfiguration
ua.ivan909020.scheduler.core.configuration. WorkerAutoConfiguration

scheduler-provider-
database/postgresql/src/main/java/ua/ivan909020/scheduler/database/postgres/configura
tion/PostgresDatabase AutoConfiguration.java

package ua.ivan909020.scheduler.database.postgres.configuration;

import org.springframework.boot.autoconfigure.condition.ConditionalOnMissingBean;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import org.springframework.jdbc.core.namedparam.NamedParameterJdbcTemplate;

import ua.ivan909020.scheduler.core.repository. TaskRepository;
import
ua.ivan909020.scheduler.database.postgres.repository. TaskRepositoryExtendedPostgres;

@Configuration
public class PostgresDatabase AutoConfiguration {

@Bean
@ConditionalOnMissingBean
public TaskRepository taskRepository(NamedParameterJdbcTemplate jdbcTemplate)

{
return new TaskRepositoryExtendedPostgres(jdbcTemplate);
b

}

scheduler-provider-
database/postgresql/src/main/java/ua/ivan909020/scheduler/database/postgres/repositor
y/TaskRepositoryPostgres.java

package ua.ivan909020.scheduler.database.postgres.repository;

import java.sql.Timestamp;
import java.sql. Types;
import java.time.Instant;
import java.util.List;
import java.util. UUID;

import org.springframework.jdbc.core.BeanPropertyRowMapper;
import org.springframework.jdbc.core.namedparam.MapSqlParameterSource;



import org.springframework.jdbc.core.namedparam.NamedParameterJdbc Template;
import ua.ivan909020.scheduler.core.model.entity. Task;
import ua.ivan909020.scheduler.core.model.entity. TaskStatus;
import ua.ivan909020.scheduler.core.repository. TaskRepository;
public class TaskRepositoryPostgres implements TaskRepository {
private NamedParameterJdbcTemplate jdbcTemplate;

public TaskRepositoryPostgres(NamedParameterJdbcTemplate jdbcTemplate) {
this.jdbcTemplate = jdbcTemplate;

}
@Override
public void create(Task task) {
String sql ="""
INSERT INTO task(
partition, id, version, status, execute at, name, data
)
VALUES (
:partition, :id, :version, :status, :executeAt, :name, :data
)

LARLALIN
b

MapSqlParameterSource parameters = new MapSqlParameterSource();
parameters.addValue("partition", task.getPartition());
parameters.addValue("id", UUID.fromString(task.getld()));
parameters.addValue("version", task.getVersion());
parameters.addValue("status", task.getStatus(), Types.OTHER);
parameters.addValue("executeAt", Timestamp.from(task.getExecuteAt()),
Types. TIMESTAMP);
parameters.addValue("name", task.getName());
parameters.addValue("data", task.getData());

try {
int insertedCount = jdbcTemplate.update(sql, parameters);

if (insertedCount != 1) {
throw new IllegalStateException("Task with id " + task.getld() + " was not
inserted");
}
} catch (Exception e) {
throw new IllegalStateException("Task with id " + task.getld() + " was not
inserted", e);

}
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}

@Override
public void updateStatus(Task task) {
String sql ="""
UPDATE task SET
version = :version + 1,
status = :status

WHERE
partition = :partition AND
id =:id AND

version = :version

mnmn,
b

MapSqlParameterSource parameters = new MapSqlParameterSource();
parameters.addValue("partition", task.getPartition());
parameters.addValue("id", UUID.fromString(task.getld()));
parameters.addValue("version", task.getVersion());
parameters.addValue("status", task.getStatus(), Types.OTHER);

int updatedCount = jdbcTemplate.update(sql, parameters);

if (updatedCount !=1) {

throw new IllegalStateException("Task with id " + task.getld() + " was not

updated");
b

task.setVersion(task.getVersion() + 1);

}

@Override
public List<Task> findAllOverdue(
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List<Integer> partitions, List<TaskStatus> statuses, Instant timestamp, int limit)

— nmn

String sql =
SELECT

partition, id, version, status, execute at AS executeAt, name, data

FROM task
WHERE
partition IN (:partitions) AND
status IN (:statuses) AND
execute at <= :executeAt
ORDER BY execute at ASC
LIMIT :limit

nan,
b



MapSqlParameterSource parameters = new MapSqlParameterSource();
parameters.addValue("partitions", partitions);
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parameters.addValue("statuses", statuses.stream().map(TaskStatus::name).toList(),

Types.OTHER);

parameters.addValue("executeAt", Timestamp.from(timestamp),
Types. TIMESTAMP);

parameters.addValue("limit", limit);

return jdbcTemplate.query(sql, parameters, new
BeanPropertyRowMapper<>(Task.class));

;
}

scheduler-provider-

database/postgresql/src/main/java/ua/ivan909020/scheduler/database/postgres/repositor

y/TaskRepositoryExtendedPostgres.java
package ua.ivan909020.scheduler.database.postgres.repository;

import java.sql. Types;
import java.util.List;

import org.springframework.jdbc.core.BeanPropertyRowMapper;
import org.springframework.jdbc.core.namedparam.MapSqlParameterSource;
import org.springframework.jdbc.core.namedparam.NamedParameterJdbcTemplate;

import ua.ivan909020.scheduler.core.model.domain.page.KeysetPage;
import ua.ivan909020.scheduler.core.model.domain.page.PagedList;
import ua.ivan909020.scheduler.core.model.entity. Task;

import ua.ivan909020.scheduler.core.model.entity. TaskStatus;

import ua.ivan909020.scheduler.core.repository. TaskRepositoryExtended;

public class TaskRepositoryExtendedPostgres extends TaskRepositoryPostgres
implements TaskRepositoryExtended {

private NamedParameterJdbcTemplate jdbcTemplate;

public TaskRepositoryExtendedPostgres(NamedParameterJdbcTemplate
jdbcTemplate) {
super(jdbcTemplate);
this.jdbcTemplate = jdbcTemplate;

}
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@Override
public PagedList<Task> findAll(List<Integer> partitions, List<TaskStatus> statuses,
KeysetPage page) {
String sql ="""
SELECT
partition, 1d, version, status, execute at AS executeAt, name, data
FROM task
WHERE
partition IN (:partitions) AND
status IN (:statuses)
ORDER BY execute at ASC
LIMIT :limit

mnmn,
b

MapSqlParameterSource parameters = new MapSqlParameterSource();

parameters.addValue("partitions", partitions);

parameters.addValue("statuses", statuses.stream().map(TaskStatus::name).toList(),
Types.OTHER);

parameters.addValue("limit", page.size());

List<Task> result = jdbcTemplate.query(sql, parameters, new
BeanPropertyRowMapper<>(Task.class));

String nextCursor = result.size() > 1 ? result.get(result.size() - 1).getld() : null;
return new PagedList<>(result, nextCursor);

}
b

scheduler-provider-database/postgresql/src/main/resources/META-
INF/spring/org.springframework.boot.autoconfigure. AutoConfiguration.imports

ua.ivan909020.scheduler.database.postgres.configuration.PostgresDatabaseAutoConfig
uration

scheduler-provider-database/postgresql/src/main/resources/migration/changelog.xml

<?xml version="1.0" encoding="UTF-8"?>

<databaseChangel.og
xmlns="http://www.liquibase.org/xml/ns/dbchangelog"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xmlns:ext="http://www.liquibase.org/xml/ns/dbchangelog-ext"
xmlns:pro="http://www .liquibase.org/xml/ns/pro"
xsi:schemalocation="http://www.liquibase.org/xml/ns/dbchangelog

http://www .liquibase.org/xml/ns/dbchangelog/dbchangelog-latest.xsd
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http://www.liquibase.org/xml/ns/dbchangelog-ext

http://www .liquibase.org/xml/ns/dbchangelog/dbchangelog-ext.xsd
http://www.liquibase.org/xml/ns/pro

http://www.liquibase.org/xml/ns/pro/liquibase-pro-latest.xsd">

<include
file="classpath:migration/sql/1.0.0 _ create task table.sql" />

</databaseChangel.og>

scheduler-provider-
database/postgresql/src/main/resources/migration/sql/1.0.0  create task table.sql

CREATE TABLE task(
partition INT NOT NULL,
1id UUID NOT NULL,
version BIGINT NOT NULL,
status VARCHAR NOT NULL,
execute at TIMESTAMP NOT NULL,
name VARCHAR NOT NULL,
data TEXT NOT NULL,

PRIMARY KEY (id),
UNIQUE (id, partition)
)

CREATE INDEX ON task(status, execute_at);
scheduler-provider-discovery/zookeeper/pom.xml

<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance'
xsi:schemalocation="http://maven.apache.org/POM/4.0.0

https://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>

<parent>
<groupld>ua.ivan909020.scheduler</groupld>
<artifactld>distributed-scheduler-parent</artifactld>
<version>1.0.0</version>
<relativePath>../../pom.xml</relativePath>
</parent>



106
<artifactld>distributed-scheduler-discovery-provider-zookeeper</artifactld>
<packaging>jar</packaging>

<dependencies>
<dependency>
<groupld>ua.ivan909020.scheduler</groupld>
<artifactld>distributed-scheduler-core</artifactld>
<version>$ {project.version }</version>
</dependency>
<dependency>
<groupld>org.springframework.cloud</groupld>
<artifactld>spring-cloud-starter-zookeeper-discovery</artifactld>
</dependency>
</dependencies>

</project>

scheduler-provider-
discovery/zookeeper/src/main/java/ua/ivan909020/scheduler/discovery/zookeeper/confi
guration/ZookeeperDiscoveryAutoConfiguration.java

package ua.ivan909020.scheduler.discovery.zookeeper.configuration;

import org.apache.curator.x.discovery.ServiceDiscovery;

import org.springframework.beans.factory.annotation.Value;

import org.springframework.boot.autoconfigure.condition.ConditionalOnMissingBean;
import org.springframework.cloud.zookeeper.discovery.ZookeeperDiscoveryClient;
import org.springframework.cloud.zookeeper.discovery.ZookeeperInstance;

import
org.springframework.cloud.zookeeper.serviceregistry.ServicelnstanceRegistration;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import ua.ivan909020.scheduler.core.configuration.properties.SchedulerProperties;
import ua.ivan909020.scheduler.core.service.discovery.InstanceRegistry;

import
ua.ivan909020.scheduler.discovery.zookeeper.service.InstanceRegistryZookeeper;

@Configuration
public class ZookeeperDiscoveryAutoConfiguration {

@Bean

@ConditionalOnMissingBean

public InstanceRegistry instanceRegistry(
SchedulerProperties schedulerProperties,
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ServicelnstanceRegistration instanceRegistration,

ZookeeperDiscoveryClient discoveryClient,
ServiceDiscovery<ZookeeperInstance> serviceDiscovery) {

return new InstanceRegistryZookeeper(schedulerProperties, instanceRegistration,
discoveryClient, serviceDiscovery);

b

scheduler-provider-
discovery/zookeeper/src/main/java/ua/ivan909020/scheduler/discovery/zookeeper/servi
ce/InstanceRegistryZookeeper.java

package ua.ivan909020.scheduler.discovery.zookeeper.service;

import static
org.springframework.cloud.zookeeper.support.StatusConstants. INSTANCE _STATUS
KEY;

import static
ua.ivan909020.scheduler.core.model.domain.instance.Instance. PARTITIONS;

import static
ua.ivan909020.scheduler.core.model.domain.instance.Instance. UPDATED AT;

import java.time.Instant;
import java.util.List;
import java.util. Map;

import org.apache.curator.x.discovery.ServiceDiscovery;

import org.apache.curator.x.discovery.Servicelnstance;

import org.springframework.cloud.zookeeper.discovery.ZookeeperDiscoveryClient;
import org.springframework.cloud.zookeeper.discovery.ZookeeperInstance;

import org.springframework.cloud.zookeeper.discovery.ZookeeperServicelnstance;
import
org.springframework.cloud.zookeeper.serviceregistry.ServicelnstanceRegistration;
import org.springframework.util.ReflectionUtils;

import ua.ivan909020.scheduler.core.configuration.properties.SchedulerProperties;
import ua.ivan909020.scheduler.core.model.domain.instance.Instance;

import ua.ivan909020.scheduler.core.model.domain.instance.InstanceStatus;
import ua.ivan909020.scheduler.core.service.converter.PartitionConverter;

import ua.ivan909020.scheduler.core.service.discovery.InstanceRegistry;

public class InstanceRegistryZookeeper implements InstanceRegistry {
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private final SchedulerProperties schedulerProperties;

private final ServicelnstanceRegistration instanceRegistration;
private final ZookeeperDiscoveryClient discoveryClient;
private final ServiceDiscovery<Zookeeperlnstance> serviceDiscovery;

public InstanceRegistryZookeeper(
SchedulerProperties schedulerProperties,
ServicelnstanceRegistration instanceRegistration,
ZookeeperDiscoveryClient discoveryClient,
ServiceDiscovery<ZookeeperInstance> serviceDiscovery) {

this.schedulerProperties = schedulerProperties;
this.instanceRegistration = instanceRegistration;
this.discoveryClient = discoveryClient;
this.serviceDiscovery = serviceDiscovery;

}

@Override
public Instance getCurrentInstance() {
setPortIfNeeded();
return buildInstance(new ZookeeperServicelnstance(
schedulerProperties.getGroupld(), instanceRegistration.getServicelnstance()));

}

private void setPortIfNeeded() {
if (instanceRegistration.getServicelnstance().getPort() == null) {
instanceRegistration.setPort(0);

}
;

@Override
public void updateCurrentInstanceMetadata(Map<String, String> metadata) {
Servicelnstance<ZookeeperInstance> servicelnstance =
instanceRegistration.getServicelnstance();

Map<String, String> currentMetadata =

servicelnstance.getPayload().getMetadata();
currentMetadata.put(Instance. UPDATED AT, Instant.now().toString());
currentMetadata.putAll(metadata);

try {
serviceDiscovery.updateService(servicelnstance);
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} catch (Exception e) {
ReflectionUtils.rethrowRuntimeException(e);

}
}

@Override
public List<Instance> getAlllnstances() {
return discoveryClient.getInstances(schedulerProperties.getGroupld()).stream()
.map(ZookeeperServicelnstance.class::cast)
.map(this::buildInstance)
.toList();

}

private Instance buildInstance(ZookeeperServicelnstance servicelnstance) {
Instance instance = new Instance();
instance.setServicelnstance(servicelnstance);

instance.setRegistered At(Instant.ofEpochMilli(servicelnstance.getServicelnstance().get
RegistrationTimeUTC()));

if (servicelnstance.getMetadata().containsKey(UPDATED AT)) {

instance.setUpdated At(Instant.parse(servicelnstance.getMetadata().get(UPDATED AT))
)

h

if (servicelnstance.getMetadata().containsKey(INSTANCE STATUS KEY)) {

instance.setStatus(InstanceStatus.valueOf(servicelnstance.getMetadata().get(INSTANC
E STATUS KEY)));

h
if (servicelnstance.getMetadata().containsKey(PARTITIONS)) {

instance.setPartitions(PartitionConverter.toList(servicelnstance.getMetadata().get(PAR
TITIONS)));

b

return instance;

;
b

scheduler-provider-discovery/zookeeper/src/main/resources/META-
INF/spring/org.springframework.boot.autoconfigure. AutoConfiguration.imports

ua.ivan909020.scheduler.discovery.zookeeper.configuration.ZookeeperDiscoveryAutoC
onfiguration
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scheduler-provider-queue/katka/pom.xml

<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0

https://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>

<parent>
<groupld>ua.ivan909020.scheduler</groupld>
<artifactld>distributed-scheduler-parent</artifactld>
<version>1.0.0</version>
<relativePath>../../pom.xml</relativePath>
</parent>

<artifactld>distributed-scheduler-queue-provider-katka</artifactld>
<packaging>jar</packaging>

<dependencies>
<dependency>
<groupld>ua.ivan909020.scheduler</groupld>
<artifactld>distributed-scheduler-core</artifactld>
<version>$ {project.version}</version>
</dependency>
<dependency>
<groupld>org.springframework.katka</groupld>
<artifactld>spring-kafka</artifactld>
</dependency>
<dependency>
<groupld>org.apache.kafka</groupld>
<artifactld>kafka-clients</artifactld>
</dependency>

<dependency>
<groupld>org.testcontainers</groupld>
<artifactld>kafka</artifactld>
<version>$ {testcontainers.version } </version>
<scope>test</scope>

</dependency>

<dependency>
<groupld>org.awaitility</groupld>
<artifactld>awaitility</artifactld>



<scope>test</scope>
</dependency>
</dependencies>

<build>
<plugins>
<plugin>
<groupld>org.codehaus.mojo</groupld>
<artifactld>build-helper-maven-plugin</artifactld>
<executions>
<execution>
<id>add-integration-test-source</id>
<phase>generate-test-sources</phase>
<goals>
<goal>add-test-source</goal>
</goals>
<configuration>
<sources>
<source>src/test-integration/java</source>
</sources>
</configuration>
</execution>
<execution>
<id>add-integration-test-resource</id>
<phase>generate-test-resources</phase>
<goals>
<goal>add-test-resource</goal>
</goals>
<configuration>
<resources>
<resource>
<directory>src/test-integration/resources</directory>
</resource>
</resources>
</configuration>
</execution>
</executions>
</plugin>
</plugins>
</build>

</project>

111
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scheduler-provider-
queue/kafka/src/main/java/ua/ivan909020/scheduler/queue/kafka/configuration/KafkaQ
ueueAutoConfiguration.java

package ua.ivan909020.scheduler.queue.kafka.configuration;

import org.springframework.boot.autoconfigure.condition.ConditionalOnMissingBean;
import org.springframework.boot.context.properties. EnableConfigurationProperties;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import org.springframework.kafka.core.ConsumerFactory;

import org.springframework.kafka.core.ProducerFactory;

import

ua.ivan909020.scheduler.queue. kafka.configuration.properties.KafkaQueueProperties;
import ua.ivan909020.scheduler.queue.kafka.service.KafkaQueueConsumer;

import ua.ivan909020.scheduler.queue.kafka.service.KafkaQueueProducer;

@Configuration
@EnableConfigurationProperties
public class KafkaQueueAutoConfiguration {

@Bean

@ConditionalOnMissingBean

public KafkaQueueProperties katkaQueueProperties() {
return new KafkaQueueProperties();

}

@Bean

@ConditionalOnMissingBean

public KafkaQueueProducer kafkaQueueProducer(
KafkaQueueProperties katkaQueueProperties,
ProducerFactory<String, String> kafkaProducerFactory) {

return new KafkaQueueProducer(katkaQueueProperties, katkaProducerFactory);

}

@Bean

@ConditionalOnMissingBean

public KafkaQueueConsumer kafkaQueueConsumer(
KafkaQueueProperties kafkaQueueProperties,
ConsumerFactory<String, String> katkaConsumerFactory) {

return new KafkaQueueConsumer(kafkaQueueProperties, kafkaConsumerFactory);

}
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}

scheduler-provider-
queue/kaftka/src/main/java/ua/ivan909020/scheduler/queue/kafka/configuration/properti
es/KaftkaQueueProperties.java

package ua.ivan909020.scheduler.queue.kafka.configuration.properties;
import org.springframework.boot.context.properties.ConfigurationProperties;

@ConfigurationProperties("scheduler")
public class KafkaQueueProperties {

private String queueTopic;

public String getQueueTopic() {
return queueTopic;

}

public void setQueueTopic(String queueTopic) {
this.queueTopic = queueTopic;

;
b

scheduler-provider-
queue/kafka/src/main/java/ua/ivan909020/scheduler/queue/kafka/service/KatkaQueueC
onsumer.java

package ua.ivan909020.scheduler.queue.kafka.service;

import java.util. HashSet;
import java.util.Set;
import java.util.function.Consumer;

import org.apache.katka.clients.consumer.ConsumerRecord;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import org.springframework.kafka.core.ConsumerFactory;

import org.springframework kafka.listener.ContainerProperties;

import org.springframework .kafka.listener.KafkaMessageListenerContainer;
import org.springframework .kafka.listener.MessageListener;

import ua.ivan909020.scheduler.core.model.domain.queue.QueueMessage;
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import ua.ivan909020.scheduler.core.queue.QueueConsumer;
import
ua.ivan909020.scheduler.queue. kafka.configuration.properties.KafkaQueueProperties;

public class KafkaQueueConsumer implements QueueConsumer {
private final Logger logger = LoggerFactory.getLogger(getClass());
private final KafkaQueueProperties kafkaQueueProperties;
private final ConsumerFactory<String, String> kafkaConsumerFactory;

private KatkaMessageListenerContainer<String, String>
katkaMessageListenerContainer;

private Set<Consumer<QueueMessage>> subsribers;

public KafkaQueueConsumer(
KafkaQueueProperties kafkaQueueProperties,
ConsumerFactory<String, String> kafkaConsumerFactory) {

this.katkaQueueProperties = kafkaQueueProperties;
this.kafkaConsumerFactory = katkaConsumerFactory;
this.subsribers = new HashSet<>();

}

@Override
public void start() {
if (kaftkaMessageListenerContainer !=null) {
return;

}

katkaMessageListenerContainer =
createMessageListenerContainer(kafkaQueueProperties, kafkaConsumerFactory);
katkaMessageListenerContainer.start();

}

@Override
public void stop() {
if (kafkaMessageListenerContainer == null) {
return;

}

kafkaMessageListenerContainer.stop();

}
@Override
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public void subscribe(Consumer<QueueMessage> handler) {
subsribers.add(handler);

}

private KafkaMessageListenerContainer<String, String>
createMessageListenerContainer(
KafkaQueueProperties kafkaQueueProperties, ConsumerFactory<String, String>
katkaConsumerFactory) {

ContainerProperties containerProperties = new
ContainerProperties(katkaQueueProperties.getQueueTopic());
containerProperties.setMessageListener(new MessageListener<String, String>() {

@Override
public void onMessage(ConsumerRecord<String, String> data) {
for (Consumer<QueueMessage> subscriber : subsribers) {
try {
QueueMessage message = new QueueMessage();
message.setKey(data.key());
message.setValue(data.value());

subscriber.accept(message);
} catch (Exception e) {
logger.warn("Failed to consume a message: {}", data, ¢);

b
}
b

1);
return new KafkaMessageListenerContainer<>(kafkaConsumerFactory,
containerProperties);

;
b

scheduler-provider-
queue/katka/src/main/java/ua/ivan909020/scheduler/queue/katka/service/KafkaQueuePr
oducer.java

package ua.ivan909020.scheduler.queue.kafka.service;

import org.springframework.kafka.core.KatkaTemplate;
import org.springframework.kafka.core.ProducerFactory;

import ua.ivan909020.scheduler.core.model.domain.queue.QueueMessage;
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import ua.ivan909020.scheduler.core.queue.QueueProducer;
import
ua.ivan909020.scheduler.queue. kafka.configuration.properties.KafkaQueueProperties;

public class KafkaQueueProducer implements QueueProducer {
private final KafkaQueueProperties kafkaQueueProperties;
private final KafkaTemplate<String, String> kafkaTemplate;

public KafkaQueueProducer(
KafkaQueueProperties katkaQueueProperties,
ProducerFactory<String, String> kafkaProducerFactory) {

this.kafkaQueueProperties = kafkaQueueProperties;
this.katkaTemplate = new KatkaTemplate<>(kafkaProducerFactory);

}

@Override
public void send(QueueMessage message) {
katkaTemplate.send(katkaQueueProperties.getQueueTopic(), message.getKey(),
message.getValue());

;
b

scheduler-provider-queue/kaftka/src/main/resources/META -
INF/spring/org.springframework.boot.autoconfigure. AutoConfiguration.imports

ua.ivan909020.scheduler.queue.kafka.configuration. KafkaQueue AutoConfiguration
scheduler-rest-api/pom.xml

<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0

https://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>

<parent>
<groupld>ua.ivan909020.scheduler</groupld>
<artifactld>distributed-scheduler-parent</artifactld>
<version>1.0.0</version>



117
<relativePath>../pom.xml</relativePath>
</parent>

<artifactld>distributed-scheduler-rest-api</artifactld>
<packaging>jar</packaging>

<properties>
<openapi.version>2.1.0</openapi.version>
</properties>

<dependencies>
<dependency>
<groupld>ua.ivan909020.scheduler</groupld>
<artifactld>distributed-scheduler-core</artifactld>
<version>$ {project.version}</version>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-web</artifactld>
</dependency>
<dependency>
<groupld>org.springdoc</groupld>
<artifactld>springdoc-openapi-starter-webmvc-ui</artifactld>
<version>$ {openapi.version } </version>
</dependency>
</dependencies>

<build>
<plugins>
<plugin>
<groupld>org.codehaus.mojo</groupld>
<artifactld>build-helper-maven-plugin</artifactld>
<executions>
<execution>
<id>add-integration-test-source</id>
<phase>generate-test-sources</phase>
<goals>
<goal>add-test-source</goal>
</goals>
<configuration>
<sources>
<source>src/test-integration/java</source>
</sources>
</configuration>
</execution>
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<execution>

<id>add-integration-test-resource</id>
<phase>generate-test-resources</phase>
<goals>
<goal>add-test-resource</goal>
</goals>
<configuration>
<resources>
<resource>
<directory>src/test-integration/resources</directory>
</resource>
</resources>
</configuration>
</execution>
</executions>
</plugin>
</plugins>
</build>

</project>

scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/configuration/Instance AutoConfugurati
on.java

package ua.ivan909020.scheduler.rest.configuration;

import org.springframework.boot.autoconfigure.condition.ConditionalOnMissingBean;
import org.springframework.context.annotation.Bean;
import org.springframework.context.annotation.Configuration;

import ua.ivan909020.scheduler.core.service.discovery.InstanceRegistry;

import
ua.ivan909020.scheduler.rest.controller.endpoint.instance.InstanceRestController;
import ua.ivan909020.scheduler.rest.service.instance.InstanceService;

import ua.ivan909020.scheduler.rest.service.instance.InstanceServiceDefault;

@Configuration
public class InstanceAutoConfuguration {

@Bean

@ConditionalOnMissingBean

public InstanceService instanceService(InstanceRegistry instanceRegistry) {
return new InstanceServiceDefault(instanceRegistry);

}
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@Bean
@ConditionalOnMissingBean
public InstanceRestController instanceRestController(InstanceService
instanceService) {
return new InstanceRestController(instanceService);

}
b

scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/configuration/Task AutoConfuguration.
ava

package ua.ivan909020.scheduler.rest.configuration;

import org.springframework.boot.autoconfigure.condition.ConditionalOnMissingBean;
import org.springframework.context.annotation.Bean;
import org.springframework.context.annotation.Configuration;

import ua.ivan909020.scheduler.core.repository. TaskRepositoryExtended;
import ua.ivan909020.scheduler.core.service.core.PartitionService;

import ua.ivan909020.scheduler.rest.controller.endpoint.task. TaskRestController;
import ua.ivan909020.scheduler.rest.service.task. TaskService;

import ua.ivan909020.scheduler.rest.service.task. TaskServiceDefault;

@Configuration
public class TaskAutoConfuguration {

@Bean
@ConditionalOnMissingBean
public TaskService taskService(TaskRepositoryExtended taskRepository,
PartitionService partitionService) {
return new TaskServiceDefault(taskRepository, partitionService);

}

@Bean

@ConditionalOnMissingBean

public TaskRestController taskRestController(TaskService taskService) {
return new TaskRestController(taskService);

}
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scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/controller/endpoint/instance/InstanceRe
stController.java

package ua.ivan909020.scheduler.rest.controller.endpoint.instance;
import java.util.List;

import org.springframework.web.bind.annotation. GetMapping;
import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RestController;

import ua.ivan909020.scheduler.rest. model.dto.instance.InstanceDto;
import ua.ivan909020.scheduler.rest.service.instance.InstanceService;

@RestController
@RequestMapping("/api")
public class InstanceRestController {

private final InstanceService instanceService;

public InstanceRestController(InstanceService instanceService) {
this.instanceService = instanceService;

}

@GetMapping("/v1/instances")
public List<InstanceDto> findAll() {
return instanceService.findAll();

}
}

scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/controller/endpoint/task/TaskRestContr
oller.java

package ua.ivan909020.scheduler.rest.controller.endpoint.task;
import java.util.List;

import org.springframework.web.bind.annotation.GetMapping;
import org.springframework.web.bind.annotation.RequestMapping;

import org.springframework.web.bind.annotation.RequestParam;
import org.springframework.web.bind.annotation.RestController;
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import ua.ivan909020.scheduler.core.model.domain.page.KeysetPage;

import ua.ivan909020.scheduler.core.model.domain.page.PagedList;

import ua.ivan909020.scheduler.core.model.entity. TaskStatus;

import ua.ivan909020.scheduler.rest.exception.EntityValidationException;

import ua.ivan909020.scheduler.rest.model.dto.task. TaskDto;

import ua.ivan909020.scheduler.rest.service.task. TaskService;

@RestController
@RequestMapping("/api")
public class TaskRestController {

private final TaskService taskService;

public TaskRestController(TaskService taskService) {
this.taskService = taskService;

}

@GetMapping("/v1/tasks")

public PagedList<TaskDto> find All(
@RequestParam List<TaskStatus> statuses,
@RequestParam Integer pageSize,
@RequestParam(required = false) String pageCursor) {

if (pageSize < 1 || pageSize > 1000) {
throw new EntityValidationException("Parameter 'pageSize' must be >= 1 and <
1000");

}

return taskService.findAll(statuses, new KeysetPage(pageSize, pageCursor));

}
b

scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/controller/handler/ControllerException
Handler.java

package ua.ivan909020.scheduler.rest.controller.handler;

import org.springframework.http.HttpStatus;

import org.springframework.http.ResponseEntity;

import org.springframework.web.bind.annotation.ExceptionHandler;
import org.springframework.web.bind.annotation.RestControllerAdvice;
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import
org.springframework.web.servlet.mvc.method.annotation.ResponseEntityExceptionHan
dler;

import ua.ivan909020.scheduler.rest.exception. Entity ValidationException;
import ua.ivan909020.scheduler.rest. model.dto.ErrorCode;
import ua.ivan909020.scheduler.rest. model.dto.ErrorResponseDto;

@RestControllerAdvice
public class ControllerExceptionHandler extends ResponseEntityExceptionHandler {

@ExceptionHandler(EntityValidationException.class)
public ResponseEntity<ErrorResponseDto>
handleEntityValidationException(EntityValidationException ex) {
return ResponseEntity.status(HttpStatus. BAD REQUEST)
.body(new
ErrorResponseDto(ErrorCode. REQUEST PARAMETERS NOT VALID,
ex.getMessage()));

}
b

scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/excrption/Entity ValidationException.ja
va

package ua.ivan909020.scheduler.rest.exception;
public class EntityValidationException extends RuntimeException {
private static final long serialVersionUID = 1L;

public EntityValidationException(String message, Throwable cause) {
super(message, cause);

}

public EntityValidationException(String message) {
super(message);

}

public EntityValidationException(Throwable cause) {
super(cause);

}
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scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/model/dto/ErrorCode.java

package ua.ivan909020.scheduler.rest.model.dto;
public enum ErrorCode {

REQUEST BODY NOT VALID,
REQUEST PARAMETERS NOT VALID

b

scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/model/dto/ErrorResponseDto.java

package ua.ivan909020.scheduler.rest.model.dto;
public class ErrorResponseDto {

private ErrorCode errorCode;
private String message;

public ErrorResponseDto() {
}

public ErrorResponseDto(ErrorCode errorCode, String message) {
this.errorCode = errorCode;
this.message = message;

}

public ErrorCode getErrorCode() {
return errorCode;

}

public void setErrorCode(ErrorCode errorCode) {
this.errorCode = errorCode;

}

public String getMessage() {
return message;

}

public void setMessage(String message) {
this.message = message;
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}

scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/model/dto/instance/InstanceDto.java

package ua.ivan909020.scheduler.rest.model.dto.instance;
import java.net.URI;

import java.time.Instant;

import java.util.List;

import java.util.Objects;

import com.fasterxml.jackson.annotation.JsonInclude;
import com.fasterxml.jackson.annotation.JsonInclude.Include;

import ua.ivan909020.scheduler.core.model.domain.instance.InstanceStatus;

@JsonInclude(Include. NON NULL)
public class InstanceDto {

private String id;

private URI uri;

private Instant registeredAt;
private Instant updatedAt;
private InstanceStatus status;
private List<Integer> partitions;

public String getld() {
return id;

}

public void setld(String id) {
this.id = id;
b

public URI getUri() {
return uri;

}
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public void setUri(URI uri) {
this.uri = uri;

}

public Instant getUpdatedAt() {
return updatedAt;

}

public void setUpdatedAt(Instant updatedAt) {
this.updatedAt = updatedAt;

}

public Instant getRegisteredAt() {
return registeredAt;

}

public void setRegisteredAt(Instant registeredAt) {
this.registeredAt = registeredAt;

}

public InstanceStatus getStatus() {
return status;

}

public void setStatus(InstanceStatus status) {
this.status = status;

}

public List<Integer> getPartitions() {
return partitions;

}

public void setPartitions(List<Integer> partitions) {
this.partitions = partitions;

}

@Override
public int hashCode() {
return Objects.hash(id, partitions, registeredAt, status, updatedAt, uri);

}

@Override
public boolean equals(Object obj) {
if (this == obyj) {
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return true;
}
if (obj == null || getClass() != obj.getClass()) {
return false;
b
InstanceDto other = (InstanceDto) obj;
return Objects.equals(id, other.id) &&
Objects.equals(partitions, other.partitions) &&
Objects.equals(registeredAt, other.registeredAt) &&
status == other.status &&
Objects.equals(updatedAt, other.updatedAt) &&
Objects.equals(uri, other.uri);

}

@Override
public String toString() {
return "InstanceDto [" +

"id="+1d +
" uri=" + uri +
", registeredAt="+ registeredAt +
", updatedAt=" + updatedAt +
", status=" + status +
", partitions=" + partitions + "]";

}

scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/model/dto/task/TaskDto.java

package ua.ivan909020.scheduler.rest.model.dto.task;

import java.time.Instant;
import java.util.Objects;

import ua.ivan909020.scheduler.core.model.entity. TaskStatus;
public class TaskDto {

private String id;

private TaskStatus status;

private Instant executeAt;



private String name;

public String getld() {
return id;

}

public void setld(String id) {
this.id = id;
)

public TaskStatus getStatus() {
return status;

}

public void setStatus(TaskStatus status) {
this.status = status;

}

public Instant getExecuteAt() {
return executeAt;

}

public void setExecuteAt(Instant executeAt) {
this.executeAt = executeAt;

}

public String getName() {
return name;

}

public void setName(String name) {
this.name = name;

}

@Override
public int hashCode() {
return Objects.hash(executeAt, id, name, status);

}

@Override
public boolean equals(Object obj) {
if (this == obyj) {
return true;

}
if (obj == null || getClass() != obj.getClass()) {
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return false;

}
TaskDto other = (TaskDto) obj;

return Objects.equals(executeAt, other.executeAt) &&
Objects.equals(id, other.id) &&
Objects.equals(name, other.name) &&
status == other.status;

}

@Override
public String toString() {
return "TaskDto [" +
"id="+1d +
", status=" + status +
", executeAt=" + executeAt +
", name=" + name + "|";

}

scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/service/instance/InstanceService.java

package ua.ivan909020.scheduler.rest.service.instance;
import java.util.List;
import ua.ivan909020.scheduler.rest.model.dto.instance.InstanceDto;
public interface InstanceService {
List<InstanceDto> findAll();

b

scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/service/instance/InstanceServiceDefault.
java

package ua.ivan909020.scheduler.rest.service.instance;

import java.util. Comparator;
import java.util.List;

import org.springframework.cloud.client.Servicelnstance;
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import org.springframework.stereotype.Service;

import ua.ivan909020.scheduler.core.model.domain.instance.Instance;
import ua.ivan909020.scheduler.core.service.discovery.InstanceRegistry;
import ua.ivan909020.scheduler.rest.model.dto.instance.InstanceDto;

@Service
public class InstanceServiceDefault implements InstanceService {

private final InstanceRegistry instanceRegistry;

public InstanceServiceDefault(InstanceRegistry instanceRegistry) {
this.instanceRegistry = instanceRegistry;

}

@Override
public List<InstanceDto> findAll() {
return instanceRegistry.getAlllnstances().stream()
.map(this::buildInstanceDto)
.sorted(Comparator.comparing(InstanceDto::getRegistered At))
.toList();

}

private InstanceDto buildInstanceDto(Instance instance) {
Servicelnstance servicelnstance = instance.getServicelnstance();

InstanceDto instanceDto = new InstanceDto();
instanceDto.setld(servicelnstance.getInstanceld());
instanceDto.setUri(servicelnstance.getUri());
instanceDto.setRegistered At(instance.getRegistered At());
instanceDto.setUpdated At(instance.getUpdated At());
instanceDto.setStatus(instance.getStatus());
instanceDto.setPartitions(instance.getPartitions());

return instanceDto;

b

scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/service/task/TaskService.java

package ua.ivan909020.scheduler.rest.service.task;

import java.util.List;
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import ua.ivan909020.scheduler.core.model.domain.page.KeysetPage;
import ua.ivan909020.scheduler.core.model.domain.page.PagedList;
import ua.ivan909020.scheduler.core.model.entity. TaskStatus;
import ua.ivan909020.scheduler.rest.model.dto.task. TaskDto;

public interface TaskService {

PagedList<TaskDto> findAll(List<TaskStatus> statuses, KeysetPage page);

b

scheduler-rest-
api/src/main/java/ua/ivan909020/scheduler/rest/service/task/TaskServiceDefault.java

package ua.ivan909020.scheduler.rest.service.task;
import java.util.List;
import org.springframework.stereotype.Service;

import ua.ivan909020.scheduler.core.model.domain.page.KeysetPage;
import ua.ivan909020.scheduler.core.model.domain.page.PagedList;
import ua.ivan909020.scheduler.core.model.entity. Task;

import ua.ivan909020.scheduler.core.model.entity. TaskStatus;

import ua.ivan909020.scheduler.core.repository. TaskRepositoryExtended;
import ua.ivan909020.scheduler.core.service.core.PartitionService;

import ua.ivan909020.scheduler.rest.model.dto.task. TaskDto;

@Service
public class TaskServiceDefault implements TaskService {

private final TaskRepositoryExtended taskRepository;
private final PartitionService partitionService;

public TaskServiceDefault(TaskRepositoryExtended taskRepository, PartitionService
partitionService) {
this.taskRepository = taskRepository;
this.partitionService = partitionService;

}

@Override
public PagedList<TaskDto> findAll(List<TaskStatus> statuses, KeysetPage page) {
PagedList<Task> tasks = taskRepository.findAll(partitionService.getAll(), statuses,

page);
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List<TaskDto> result = tasks.content().stream().map(this::convert).toList();
return new PagedList<>(result, tasks.nextCursor());

}

private TaskDto convert(Task task) {
TaskDto taskDto = new TaskDto();
taskDto.setld(task.getld());
taskDto.setStatus(task.getStatus());
taskDto.setExecuteAt(task.getExecuteAt());
taskDto.setName(task.getName());
return taskDto;

}

scheduler-rest-api/src/main/resources/META-
INF/spring/org.springframework.boot.autoconfigure. AutoConfiguration.imports

ua.ivan909020.scheduler.rest.configuration.Instance AutoConfuguration
ua.ivan909020.scheduler.rest.configuration. Task AutoConfuguration

pom.xml

<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:schemal.ocation="http://maven.apache.org/POM/4.0.0

https://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>
<groupld>ua.ivan909020.scheduler</groupld>
<artifactld>distributed-scheduler-parent</artifactld>
<version>1.0.0</version>
<packaging>pom</packaging>

<modules>
<module>scheduler-core</module>
<module>scheduler-rest-api</module>
<module>scheduler-provider-discovery/zookeeper</module>
<module>scheduler-provider-queue/kaftka</module>
<module>scheduler-provider-database/mongodb</module>
<module>scheduler-provider-database/postgresql</module>

</modules>

<properties>
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<java.version>17</java.version>

<maven.compiler.source>$ {java.version } </maven.compiler.source>
<maven.compiler.target>$ {java.version } </maven.compiler.target>

<spring.boot.version>3.0.5</spring.boot.version>

<spring.cloud.version>2022.0.1</spring.cloud.version>

<testcontainers.version>1.18.0</testcontainers.version>
</properties>

<dependencies>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-test</artifactld>
<scope>test</scope>
</dependency>

<dependency>
<groupld>org.mockito</groupld>
<artifactld>mockito-inline</artifactld>
<scope>test</scope>
</dependency>
</dependencies>

<dependencyManagement>
<dependencies>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-dependencies</artifactld>
<version>$ {spring.boot.version} </version>
<type>pom</type>
<scope>import</scope>
</dependency>
<dependency>
<groupld>org.springframework.cloud</groupld>
<artifactld>spring-cloud-dependencies</artifactld>
<version>$ {spring.cloud.version }</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>
</dependencyManagement>

</project>
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