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MepiAnyn

2TOV TTPOYPANMATIONS UTTOPEl KAVEIG va TTapatnprjoel ge TNV TAPOodO TOU XPOVou dIAQopeS TACEIG
aQevOs aTIG YAWOGTES aAAG Kal g€ DIAPOPES HOPPES APXITEKTOVIKNG TTOU XpnaoiuoTroiolvtal. O YAWooeg
TTOU avA XPOVIKEG TTEPIODOUG KUPIaPYXOUV UTTOONAWVOUV TO "TTW¢", To NEoo dnAadr Ye To OTTOIO yiveTal
N avaTTugn Tou AoyiopikoU. ATré Tnv GAAn, N apXITEKTOVIKA UTTodNAwWVEl TO "TI", TTOIOG €ival 0 GKOTTOG TNG
avaTtrTuéng Tou AoyiopikoU. Méoa atrdé auTr] egavidovtal ol aTdxol aAAd Kal Ol TTEPIOPIGHOI TTOU €XEI N

avaTtrTuén AoyioHIKoU TNV avTiaToixn TrePiodo.

Ta TeAeuTaia xpovia pia aTrd TIG ETIKPOATECTEPEG OPXITEKTOVIKEG QAVATITUENG TTOAUTTAOKWY
AOYIOUIKWV Kal €QApUOYWV gival Ta microservices. Na va KATavonoel KATTOI0¢ akpIBwg auTh Tnv
QPXITEKTOVIKI Kal va UTTOpETEl va axedIdael To OIkO TOU AOYIOUIKO PE auTh Tn eBodoAoyia TTpETTEl va
euPabuvel oTa €ENG:

. TI OKPIPWG gival Ta microservices
. WG avadubnkav Kal yiati gav KuplapxoUoa apXITEKTOVIKNA
. O€ TOIEG EQAPUOYEG TaIpIAlouv
Otav kaTavor|oel auTd Ta onuEia PTTopEi va TTPOXWPNHOEI OTO TTPOAKTIKO KOPUATI
. TTWG va oXedIdoel yia epapuoyr JE microservices
. TTola €ival Ta BacIKG onueia Toug Kal TTWG va UAOTTOIROEl
. TTWG va evrdel autd Tov TPOTIO TTPOYPAMNMATIONOU Ot éva eupUTEPO TTAQiCIO péoa o€ pia

€TAIPIO/TTOAUTTAOKO GUCTNUA

Microservices pe Aiya Adyla Ba ptropoucapue va TToUpe OTI gival 0 TPOTTOC TToU éva OUVBETO
MOVOAIBIKG aUoTnua JTTopei va avamTuxBei cav éva aUvoAo TrepIcTOTEPWY OAAG aTTAOUCTEPWV
EQPAPPOYWYV TTOU ETTIKOIVWVOUV PETAEU TOUG.

Apxioe va gepavi¢etal oav pebodoloyia ammd 1o 2000 aAAG Ta TeAeuTaia xpovia £xel edpalwBei
oav TPOTToG avdaTTuéng TTOAUTTAOKWYV BIASIKTUAKWY £EQAPUOYWYV KABWGS OAEG 01 DIAdIKTUAKES EQAPUOYES
eupeiag (kai Ox1 uOvo) XxpAong Tnv uioBETnaav.

Aivel AOon o€ cuoTAparta 61Tou n TTOAUTTAOKOTNTA EeTTEPVA TN ouvnBiouévn. Oco pia epapuoyn
peyoAwvel o€ PEyeBog aAAd kal o€ TTOAUTTAOKOTNTA N avaTrTugn véwv feature aAAd kai To debugging Twv
NdN UTTaPXOVTWV yiveTal OAO Kail TTI0 UCGKOAN Kal € KATTOIEG TTEPITITWOEIG AdUVATH. Z€ TETOIEG GUVONKEG
£pxovTal ouxvd Ta microservices va dwaouv AUCEIG.

MNa va apyioel kAtolog va oXedIAlel pia eQapuoyr YE microservices TTPETTEI OTO JUAAS TOU va
QVTIKATAOTHOEI TNV POVOAIOIKY) €@apuoyr TTou Afepe pe €va OUVOAO aTTAOUCTEPWY E£PAPUOYWY TTOU
ETTIKOIVWVOUV PETAEU TOuG. ‘ETaI Ta DIAQOPETIKA EEXWPIOTA UTTOCGUCTAUATA UETATPETTOVTAI OE EEXWPIOTEG
aTTAOUCTEPEG £PAPUOYEG. AUTEG UE TI O€Ipd TOUG €ival EUKOAOTEPO va avatmTuxBolv agou dev £xouv
dependencies o€ dAAa TuAPATA TNG TTAAAIOTEPNG HOVOAIBIKAG EQAPUOYAG.

KoBwg Ouwg 10 TTANBOG TWV EQOPUOYWV MEYOAWVEL, TIPETTEI O TTPOYPOUUATIOTAS va
QVTIUETWTTIOEI VEA TTPOYPANPATIOTIKG TTpoBAAuara. MNwg autég ol e@appoyEéG Ba uhotroinBouv; Mwg Ba
avayvwpicel n pia Tnv GAAn; MNwg Ba emmKoIvwvouv PeTalu Toug; Kal To kupidtepo, TTws Ba atro@uyel
elgaydyel e€apTAOEIG HETAEU TOUG WAOTE VA PNV KATAAREEI Kalvoupyia HOVOAIBIKN eQapuoyr.

‘Evag TpoypappaTIioTAG oTravia douAelel pévog Tou. Kal akdpa TTio oTravia yia egapuoyr) Tou
xpeldletal va dounOei e microservices avamTtuooeTal OVO aTTé £va TTPOYPAUMATIOTH. AUTO onuaivel 6T
QUTOG O VEOG TPOTTOG APXITEKTOVIKAG OAAG KAl TTPOYPOUUATIONOU TTPETTEl VA KATAPEPEl VO evTayOei
Tapaywyikd o€ pia guputepn "ypauun tTrapaywyng" tmou &ekivé atmmd 1o coding kal @TAvel PEXpl To
deployment.
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Summary

In programming one can observe over time various trends in languages but also in various forms of
architectures being used. Languages that dominate from time to time indicate the "how", that is, the
means by which software is developed. On the other hand, architecture indicate "what", what is the
purpose of software development. Through it, the goals and the limitations of software development in
the respective period appear.

In recent years, one of the most prevalent architectures for developing sophisticated software

and applications is microservices. In order to understand exactly this architecture and to be able to
design your own software with this methodology, one must delve into the following:

. what exactly are microservices
. how and why they emerged and as a dominant architecture
. in which applications they fit
Once he understands these points he can move on to the practical part
. how to design an application with microservices
. what are their key points and how to implement
. how to integrate this way of programming in a broader context within a company / complex
system

Microservices in short is the way a complex monolithic system can be developed as a set of
more but simpler applications that communicate with each other.

It started appearing as a methodology in 2000 but in recent years it has established itself as a
way to develop complex online applications as all online applications of wide (and not only) use have
adopted it.

It provides a solution in systems where complexity is greater than usual. As an application grows
in size and complexity, the development of new features and debugging of existing ones becomes more
and more difficult and in some cases impossible. In such conditions, microservices often can give
solutions.

In order to start designing an application with microservices, one must replace in one's mind
the monolithic application that he knew with a set of simpler applications that communicate with each
other. Thus the different separate subsystems are transformed into separate simpler applications. These
in turn are easier to develop as they have no dependencies on other parts of the older monolithic
application.

But as the number of applications grows, the developer has to deal with new programming
problems. How will these applications be implemented? How will they recognize each other? How will
they communicate with each other? And how to avoid importing dependencies between them so as not
to end up a new monolithic application.

A developer rarely works alone. And even more rarely an application that needs to be structured
with microservices is only developed by one programmer. This means that this new way of architecture
as well as planning must be able to be productively integrated into a wider "production line" that starts
from coding and reaches deployment.
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2TOXO0G

O1mwg avagépbnke, Ta microservies em@épouv €va paradigm shift otov TpdTTO TTOU PEXPI TWPA
OKEPTOPOOTAV TNV UAOTTOINCN €vOG TTOAUTTAOKOU UTTOAOYIOTIKOU OUOTAMATOG. AuTd onuaivel OTl o
TIPOYPOMUATIOTAG TTOU KOAEITAl yIa TTPWTN Qopd va avamTugel pia TETola €@apuoyn 6a kKAnBei va
QVTIUETWTTIOEI TTOAAG TTpOoBAAMATA, AAAG JIKPG GAAC JEYAAQ, TTPIV KAV XPEIAOTEN va OKEQTEN TO business
logic TG e@apuoyng Tou.

ZKOTTOG AUTHG TNG Epyaciag €ival va avaTtugel pia epappoyn - TTPOTUTTO TTOU UAOTTOIET éva
Baaiké business logic pe Tn BonBsia Twv microservices. To business logic gival TUTTIKO VoG GUOTAPATOG
610U Ta Microservices Ba ATav pia KOAAR ApXITEKTOVIKI AAAd €TTITNOEG PEVEI XAUNAG O€ TTOAUTTAOKOTNTA.
MaTi Tautdxpova avaTrTuooETal TO KUPIO KOPMATI TNG epyaaiag (Téoo o€ BewpnTikd 600 Kal € TTPAKTIKO
eTiTred0) TToU €ival pia ouvoAikA yeBodoAoyia TTPoyPaUUATIOUOU PE MICrOServices TToU AvTINETWTTICEI Ta
€€N¢ mredia:

. emiAoyn Twv JI0QOPETIKWV microservices. MNMwg dnAadry o TTPoypaPUaTIOTAG Ba €TTIAEEEI
TTOIEG AEITOUPYIEG TTPETTEI VA ATTOKOTTOUV O€ TTOI0 microservices.

. Containerization. MNwg n xprjon containers givai 1IBAVIKI] yia Ta microservices waTe dIAQOPETIKA
TUAMATO Va avaTrTiooovTal EEXwPIoTA aAAG va putropoulv va yivouv deploy aav guvoAo.

. Service discovery. MNwg OIOQPOPETIKEG €QAPUOYEG AVAKOAUTITOUV N Mia Tnv GAAn aAAd kal

QVTIUETWTTICOUV TO TTPORANUA TNG TTaPodIKOTNTAG TWV microservices. AuvaTtétnta diaclvoeong
Xwpig hardcoded dieuBuvaelg (Discovery client, Rest Templates, Feign client)

. Externalized configuration. Ta deployed microservices Trpétrel va UTTopouUv va eAeyxBou0v kal
aTTopaKpuUopéva Kal va aAAdlel To configuration Toug xwpig va xpeialovTal redeployment n
avBpwTmivn TTapéuBaan.

. Emikoivwvia petagu microservices. Z1nv €mKolvwvia YeTagl microservices mmou AgItoupyouv
oe ephemeral containers utrdpxel o kivduvog TTpoBANPATIKG containers va emnpedalouv Tn
Agitoupyia GAAwv. lNa TNV atro@uyn TETOIWV TTPORANUATWY UTTAPXOUV Uia ocipd atrd patterns
omrwg circuit breaker, fallbacks , bulkheads mou eUkoAa ptTOpOUV va UAOTTOINBOUV HECW
BiBAI0BNKWYV O6TTWG TO netflix hystrix

. Microservices design patterns AvaAuon didgopwyv design pattern Trou £€Xouv EUQAVIOTEI yia
Xprnon ue microservices

EmmpocBeTa uhoTtrololvTal KAl TTPOTEIVOVTAI Kal TPATTOI ETTIAUCNG TTPAKTIKWY TTPORANUATWV:

. EVOWUATWON Twv microservices/containers ato kabnuepivé development
. deployment
. debugging o€ ouoTApara microservices

Z1OX0G €ival va 0 avayvwaoTng JECa atrd TNV £pyaacia Kal TOV avTioToIXo KWOIKA VA ATTOKTACEI
¢va framework mavw oT0 OTT0I0 Va PTTOPEéTEl va XTioel Tn OIK TOU EQPAPPOYR WE Microservies kal va
MTTOPETEN Va gival TO id10 TTaPAYWYIKOG 600 Kal TTPIV OTA BACIKA TUAPATA TG AvATITUENG EQAPUOYWV:

1. OTOV OPXITEKTOVIKO OXEDIAOUO
2. oTnVv UAoTTOIiNON
3. o010 deployment
4, oTnVv avTiyeTwTmon TpoBAnudtwy (debugging)
‘ExovTtag dlaBdaacel Tnv €pyagia auTr o€ avTiTTapaBoAn hJe Tov KwAIKA 0 avayvwaoTng 6a utropei
va:
. KaTtavoei Ta TTpoARpaTa TTou 0driynoav oTnv avatTugn Twv microservices
. EVTOTTICEl EQAPUOYEG TTOU TA Microservices utropouv 6viwg av fonbriocouv
. XWwpICel atroTeAeouaTiK@ pia TTOAUTTAOKN EQAPUOYA OE MIKPOTEPQ Services
. va avatTiooel EEXwPIOTA Ta microservices XpnoIPoTIoIWVTaG CwaoTa design patterns
. va EVOWMATWVElI OAa Ta microservies g€ £va "olkoouoTnua”
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1 Eicaywyn orta microservices

Adiap@ioBATnTa Ta Microservices yivovtal 6Ao kal 1o dnuo@IAr. Tautdxpova UTTdpXouv KATTOIOI TTOU
au@iofnTolv 6Tl €ival KATI KalvoUpylo Kal utroaTnpifouv OTI €ival atmmAd éva eEeAlyuévo POVTEAO TNg
Service Oriented Architecture. AoX£TwG auToU, N APXITEKTOVIKI PE Microservices Trapouaidlel aagn
TIAEOVEKTAHATA, €10IKA OTa O€ agile yovTéAo avaTTugn..

1.1 MovoAiIBiIkég eqpappoyEg

Ag TTdpoupe yia TTapdadelyua 0Tl BEAouUPE va dNUIOUPYACOUPE Wia EQapuUoyA avTioTolxn Tou yvwaoTou
Uber. Katd mdoa mBavétnta o oxedlacuodg NG Ba akohouBouae Tnv "eEdywvn apXITEKTOVIKA:"

21nv Kapdid TnG €@apuoyng civalr To business logic uAotroinuévn oe dIGQopa TUAUATA TTOU
kaBopifouv Ta didgopa services, Ta domain objects kai Ta events. NIpw at1rd AuTtd TOV TTUPHVA UTTAPXOUV
d1d@opol adapters TTou AsiToupyoUv oav SIETTAPN UE ToV EWTEPIKO KOONO. TETol01 adapters ytropouv va
gival ouoTAuara TTou TTpoo@épouv TTpdoPBacn ot Bdoelg SedOUEVWY, ATTOOTOAEIC PNVUUATWY Kal
diadikTuakoi adapters 1rou €ite uAoTToI0UV KATTOI0 API €iTe KaTTOIO YPAPIKN SIETTAPH.

MapoAo TTou n e@appoyn €xel yia modular (TunuaTikn) dopn, yivetal packaged kai deployed cav
évag PJovoAiBog. H doun Ttou "ekteAéaipou” dla@épel amd yAwooa o€ yAwooa Kal amd framework se
framework. Mia java epapuoyr ytropei va yivel packaged oe WAR apxeia kai va yivel deployed og éva
Tomcat application server.

Edv n TTapatrdvw apxITEKTOVIKN QAiVETAI OIKEIQ gival yIOTi OI EQAPPOYES QUTAG TNG MOPPNG Eival
I01aiTepa diadedopéveg. Eival atrAég oTnv uAoTroinan kaBwg Ta didgopa IDE kal Ta epyaleia avamTugng
AOYIOUIKOU €XOUV KATOOKEUAOTEI e OTOXO KUpiwg TNV avaTTTuén diag ouvoAikAg e@appoyng. Emiong
gival EUKOAO va TTEPACOUV aTTO TEOT. TO POVO TToU XpPEIAleTal yia va Kavel katrolog end-to-end testing
gival atrAd va EekIVAOEl TNV EQapPoyn Kail va TEGTAPE HEow Tou Ul pe KaTTo10 epyaleio 6TTwg To selenium.
O1 povoAIBIKEG epappoyEg gival atrd Kal aTo va yivouv deploy agou xpeidletal atrAd n YETAPOPA TNG
packaged e@appoyrig atov application server. TéAog étav xpeidleTal va yivel scaling TnG epapuoyng,
MTTOPOUV va TpExouv TTapdAANAa TTOAAEG iDlEg e@apuoyEg TTiow atrod éva load balancer. Kai To kaAUTtepo
atr' 6Aa gival 611 600 N eQapuoyn gival atrAr, Oviwg OAa autd dOUAEUoUV TTOAU KAAQ.

1.2 Ta mpofARuara Tng HOVOAIBIKNG EPapHOYNS

AuoTuxXwg, n atmmAouaTeupdévn TTPOOEYYIoN Tou avaAluoape €xel éva TePAoTIo TeEPIOPIOPS. Ol
ETMTUXNUEVESG EQAPUOYEG TEIVOUV VA UEYOAWVOUV UE TO XPOVO KAl OTO TEAOG KATAARyouv TepdoTieg. MeTd
atrd KATTola Xpovia n PIKPH, attAfl epappoyn €xel KaTaAhgel og éva povoAliBo TepaoTiwy dI00TACEWV.

Av Kai Aol BéAoupe va dnuIoupyACOUUE Wia TTOAU TTITUXNUEVN €QApUOY TToU Ba AsiToupyei Kal
Ba avatrtuooetal yia Xpévia, duoTuxwg OTav To PEyeBOG yivel TTOAU peYAAO, N TTEPETAIPW AVATITUEN
yivetal atrd SUoKoAn €wg oxeddv aduvarr. To KUpio TTPORAnua TTAEoV gival 6T N e@apuoyn EXEl KATAAAEE
va eival amioteuta TTOAOTTAOKN. Eival T1rdpa TTOAU peydAn yia va Tnv kataAdBel évag pévo
TTPOYPOUUATIOTAG. Zav atToTEAeapa n eTmiAucn TTPoBANUaTWY aAAd Kal n avdamTuén vEwv AEITOUPYILV
givar d0okoAn, etritrovn kai xpovofopa. Etriong, akpifwg yia autd 1o Adyo, 611 dnAadr| To codebase £xel
yivel uttepPOAIKA TTOAUTTAOKO, gival TTOAU TTBave kGBe emmITTAéov implementation va pnv yiveTar cwaTa.
AUTO £X€l WG atToTéEAETA Ta AGBN va pnv €TMIAUOVTAI CWAOTA TTOU PE TN O€Ipd TOUG 0dnyouv g€ vEéa AdoOn.

E€aitiag Tou peydAo peyéBoug TnG epapuoyng, ouviBwG TEivEl va JEYAAWVEL KAl O XPOVOG TTOU
xpeiaZetal va yivel compiled A kai va EekivAoel n e@appoyn. K&t rou Ba Tpétrel va gival, av 61 oTiyiaio,
TTOAU ypriyopo KaTaAfyel va Traipvel utteEpBOAIKA TTOAU Xpovo. Towg KaTTolog avapwTnBei yiaTi ival
TPORANUA autd aou yivetal pévo pia gopd. Autod gival cwoTd aAAd yia To deployment. Katd tn didpkeia
Tou development 16co0 TO compilation 6co kai TOo Startup yivovrar TApa TOAMEG @opég. 'ETol,
MeEYOAWVOVTAG o€ XPOVO, UEIWVETAI O TIPAYUATIKOG XPOVOG TTOU UTTOPEi va agiepwael o developer kai
QVTIGTOIXA N TTOPAYWYIKOTNTA TOU.
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2TIG OUYXPOVEG £PAPUOYEG €vag OTOXOG TTou TTpooTraBolv va TeTuxouv ol developers o€
ouvepyaoia e Toug devops ouvadéAQoug Toug gival To continuous deployment. Na ptropoUv dnAadr va
peTa@épouv aAlayEg TTou €xouv uhoTtroinBei atrd To development repiBdAAov, oTo production yéoa oTnv
idla pépa n akdua KaAlTepa TTOAAEG QOPEG TNV NuéEPA. e pia PHOvoMIBIKR e@appoyn cival 1diaitepa
dUoKoAo va TTETUXEI KaVeiG KATI TETOI0 KABWG TTPETTElN va KAvel compile, package kai ev T€An deploy
0AGkANpEN TNV e@apuoyn. Kabwg ol empépoug auTtoi xpdvol augavovTal, dikpaivouv Ta mlavd Trapdbupa
pMéoa oTnv nuépa yia va yivel To deployment. Emiong, e€aitiag TNG peYAANg TTOAUTTAOKOTNTAG €ival
OUOKOAO va gUTTIOTEUTEI KATTOIOC TIC OAAQYEG TOU PE OTTOTEAECUA va XpeldleTal TTOAU testing TTou TIG
TTEPICOOTEPES POPEG YiveTalr manually.

Kai evw T0 scaling AAtav atmAd étav n e@appoyn sival atrAr], 6tav yivetal TTOAUTTAOKN TA ETTINEPOUG
TUAMATA TNG apxiCouv va "avtaywvifovtal" 1o éva 1o AAAO. INa TTapddeiypa €va module TTou BEAEI va €xel
mpooRacn oc pia Baon xpeladetal peyaAeg TaxutnTeg /0. ‘Eva dAAo module 1Tou uAoTroigi TTOAUTTAOKO
business logic utropei va B€Ael 101aiTEpa KaAS eTTegepyaaTr]. KaBwg dpwe Trpétel va yivouv deploy oTo
id10 UTTOAOYIOTIKG CUGTNPA (TTX Server) TTPETTEl avayKaoTIKG va Kavouv 6Aa cuuBifacuoug.

‘Eva akéua apvnTikd TnNG HovoANIBIKr epappoyng ival n aglomoTia. KaBwg 6Aa ta emuépoug
TUAMATA TNG OUVUTTAPXOUV O€ éva UTTOAOYIOTIKO CUCTNUO KAl TPEXOUV OOV Hia €@apuoyn Egival
avattoQeuKTo AGBN Tou €vog va ettnpedlouv 1o dAAo. ‘Eva kataoTpo@ikd bug og éva module Ba piel
OAGKANpEN TNV e@appoyr). Eva memory leak Ba atroppo@iocel 6An Tn uvAun. Eva deadlock 6a ctapatAoel
6Aoug Toug uTToAOYICHOUG.

‘Evag aképa AGyog TTou Ol TTPOYPOUUATIOTEG QvTITTABOUV auTEG TIG TEPAOTIEG POVOAIBIKEG
eQappoyEG gival yiati oe autég gival uttepBoAiké dUoKoAO va evtaxBouv véeg yAwaaoeg, frameworks kai
Texvoloyieg. Otav ummdpyel AdN €va tepdoTio codebase pe éva ouykekpipyévo framework, givar SUoKoAo
va avTikataoTabei ammd £va Kavoupylo iowg KaAUTEPO. AvTioToixa 6Tav OAGKANPN N eQpapuoyn gival ae
pia ouykekpigévn yAwooa eival aduvarto va yivel To development evog module og pia dAAn TTou icwg
givalr KaAuTepn yia Tn 0edopévn AciToupyia. Zav OTTOTEAECHA N €QAPUOYA QUTH TEXVOAOYIKA Ba peivel
oW a@oU Ogv PTTOPEI Va UIOBETATEI VEEC TEXVOAOYIEG.

BAéroupe dnAadr OTI pia OPXITEKTOVIKA TTOU TTPOC®EPEI TTOAAG TTAEOVEKTANATO OCO0 N
TTOAUTTAOKOTNTA gival XaunAr, KataAAyel 6Tav n TTOAUTTAOKOTNTA QUEAVETAI VO AVTIOTPEQPEI TO APXIKE TNG
BeTIKA KO OXEDOV va eUTTOBICEl TNV TTEPETAIPW AVATITUEN.

1.3 Avrniperwnilovrag Tnv moAumAokornra pe Microservices

Mia uttnpeaia, yia Tapdadelypa 1o Uber TTou avagépaue piv, d1abéTel TTOAG SIAQOPETIKA TUAPATA [E
EexwpIoTh AIToupyIkOTNTA. KABE éva TETOIO TUAUA TO AVTIMETWTTICOUNE oav pia EEXWPIOTA EQAPUOYH.
AuUTA PTTOPEI EOWTEPIKA Va €xel TRV EAyWVN APXITEKTOVIKHA TTOU ava@épape TTpiv Kal va Bydder didpopa
APl TTpog TIG UTTOAOITTEG EOWTEPIKEG EQPAPUOYEG TNG UTTNPEDIag i Kal TTpog GAAoug clients. Autég ol
OIAPOPETIKEG EQAPUOYEG TUVABWG (KAl CUCTAVETAI) TPEXOUV G€ DIAQPOPETIKA UTTOAOYIOTIKA GUOTHHATA.

KdaBe pikpo-e@apuoyr (microservices) Asitoupyei autévopa. ‘Exel éva APl péow Tou oTroiou
ETTIKOIVWVOUV 0Ol AAAEG EQAPUOYEG PE AUTH Kal avTioTolXa Kail auTr) ue Ta APl GAAwV e@appoywyv. AnAadr
TTalEl N EQAPUOYH VA Eival TO PIKPOTEPO OTOIXEIO Kal apXilel va AaTTOTEAEITAI OTTO AAAEG PIKPOTEPEG.

KA&T1rol0¢ TToU TTpwTn @Oopd avTINETWTTICEl microservices YTropei va oxXoMdoel 0TI ye autd Tov
TPOTTO €xoupe duplication TTOAAWYV AciToupyiwy. IMNa Tapddeiyua, KGBe microservices €xel TN dIK TOU
Bdaon, ye 10 dIKG TO OXAMA, avTi yia uia eviaia BAacn TTou xpnoldoTrolgital yia 6Aa Ta dedopéva. Autd
TTapoAo TTou pTTopei va TrapouciaoTei oav overhead kai va odnyroel kai og kdrrolo duplication
oedopévwy, gival ammapaitnTo yia va PTTopécouV Ta microservices va gival loosely coupled (xoAapé
ouvdedepéva) HeETagl Toug.

Ti onuaivel 6pwg akpiBwg loosely coupled; KaBe microservice TTpETTEl va UTTOPET va AEITOUPYEI
600 10 duvaTtdv o autévopa ard Ta uttéAorma. Me autd Tov TPOTTO gival TTOAU €UKOAO va aAAdlouv
aAAG Kal va pnv Baacifovtal To £va 0To GAAO. Ze BIOPOPETIKN TTEPITITWON, OTav dnNAAdR Ta microservices
gival TToAU oTevd ouvdedepéva, ouoiaoTiké Exoupe pia povoABIKr epappuoyn 6tTou Ta modules/packages
£xouv yivel attAd 0AOKANPEG eQapUOYEG.
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1.4 TAgovekTRpATAa TWV Microservices

To onuavTIKOTEPO TTAEOVEKTNA TNG APXITEKTOVIKNG UE Microservices gival 0TI Tpoo@Epel hia AUon oTnv
auéavopevn TToAUTTAOKAOTNTA EVOG GUOTAATOG. XTiovTag Ta microservices avaykadetal o developer va
XWPIoEI TNV €QapUOYA O€ EEXWPIOTA Services Ta oTroia Opwe €xouv oaQr 6pia. Me auté Tov TpATIO
MTTOpOUNE va £xoupe modules TTOAU TTI0 ca@n Kal TTOAU TTepIoadTepo loosely coupled TTou ptTopolyv va
avaTtrTuxBouv eUKoASTEPA Kal TaxUTEPQ.

‘Eva GAANO onPavTIKO TTAEOVEKTNMA €ival OTI HE QUTA TNV APXITEKTOVIKI) KAOE microservice pTTopeEi
va avattuxBei oe oTToIadnTToTE YAWOOO KOl XPNOIUOTTOIWVTAG OTToIadATTIOTE TEXVOAoyia. To pdvo
o1aBepo gival To API TToU TTPETTEl va uTTOoTNPICEL. 'ETOI OI TIPOYPAUMATIOTEG UTTOPOUV Va ETTIAEEOUV TUXOV
OIaPOPETIKEG  YAWOOEG/TEXVOAOYIEC aVAAOYWGS ME TA IDIAITEPA  XOAPOKTNPIOTIKA TIOU €€l KAOe
microservice. Etiong divetal n duvatdtnta o€ véa microservices va xpnolpoTtroinBolv TexvoAoyieg TTou
Oev utnpxav 6tav dnuioupyndnkav TTponyouueva. TEAOG KABwWG Ta Microservices eival OXETIKA PIKPA,
UTTAPXEl N OuvaTdTNTA GKOUA Kal Yia KABOAIKNG avaTrTuéng atrd TNV apxn WE KATToIa TTI0 VEa TEXVOAoyia.

>¢ avtiBeon pe TN OVOAIBIKA epapuoyn 61Tou To deployment ATav pia €miTrovn Kol TTOAUTTAOKN
o1adikaaia, TTAéov KaBe microservice yiveral deployed pévo Tou. To kaBéva akoAouBei To dIkO Tou pubud
avaTtrTuéng kal utropei va epdoel live og production pe To TTou TEAEIWOEI TO testing. ZTtapaTtd dnAadn To
éva TUAUA TNG €QApUoynG va dnuioupyei euTTédia oTo GANO Kal OAd va TTEPIPNEVOUV KATTOIO TPITO TTOU
ATav KAaoikd oevAapio TTaAIdTEPA.

OTTwg avagEpape, Eva IBIAITEPA ONUAVTIKO TTPORANMA PIAG WPINNG HOVOAMIBIKAG EQapuoyr ival
10 scaling. Mg Ta microservices pmmopoupe va Kdvoupe scale 61Toio microservice xpeiafeTal Ovo Kal GTO
BaBud Tou xpeidletal emiong. Eivar ouvnBeg 6tav o orchestrator (1 kubernetes) BAémrel kdtrolio
microservices 0TI @TAvel OTa OpI& TOU va KAVElI Spin up TeEPIOCOTEPA instances. ETtriong ptmopouv
OlaQOPETIKA microservices va TpExouv ot OIaQopeTIKG hardware avaAoywg PE TIG AvAYKES Kal TIG
I01QITEPOTNTEG TOU KaBEvQ.

1.5 MeiovekTRHaTa TWV Microservices

To oUoTnua TTou £xe1 avaTTuyBei Pe microservices gival £va karaveunuévo auotnua. MNa autd 1o Adyo o
developer TpéTTel va ypawel KWOIKA yia TNV €TTIKOIVWVIa PETAgU Twv microservices (ouvBwg péow
pMNvupdTwy) aoAAG kar va kével error handling yia Tnv TTEPITITWON TToU KATTOIA ATTd TO UTTOAOITTA PE TO
omroia B€Ael va emmikoivwvrioel dev gival dlaBéaiua. Auté TTpooBétel éva overhead oTov OyKO TOU
TIPOYPOUMATIOMOU TTOU TTPETTEI VA KAVEL.

Madi pe To KaTaveunuévo oUOTNUA EPXETAI KAI N KATAVEUNUEVN APXITEKTOVIKA OTIG BACEIG. AvTi
MIag KaBOoAIKNG BAong oTnv oTroia TTOPoUPE va EAEyXoUupE OAa Ta transactions, kaBe microservice £xel
Tn OIKA Tou Baon. Etriong ouvBwg yia TV ekTEAECN PI0G AEIToupyiag TTPETTEN va yivouv transactions o€
TTOAEG BAoeIG. AUTO TTPETTEI VA UTTOPECEI VO QVTILETWTTIOTEI gav eviaio transaction pe €€Tpa KWAIKA Kal
TTOAUTTAOKOTATA OTTO TNV PEPIA TOU TTPOYPANMUATIOTH.

O1wg ava@épbnke, Ta microservices KAvouv 1o testing eUKOASTEPO aAAd TauTdxpova Aiyo TTio
TTOAUTTAOKO WG TTPOG To orchestration Toug. ETreidr) dev ankwveTal oOAGKANPN n €Qapuoyr eviaia, aAAd
MOVO TO microservice TPETTEI va onkwBouv Kal Ta avTioTolXa UTTOAOITTa microservices Pe Ta oTroia
ETMKOIVWVEI (i va yivouv stubs)

2& TTEPITITWOEIG TTOU XPEIadeTal va avatrtuxBouv features 1Tou BEAouv aAAaYEG O€ TTEPICOOTEPA
TOU €vOG microservices TTPETTEI va YiveETal KAl TTPOYPANKATIONOS Tou TTwG o aAAayég auTég Ba yivouv
rollout woTe va IkavotrolouvTal Ta dependencies. Autd agevog dev gival ouxvo @QAIVOUEVO av T
microservices €ival owaoTd dounuéva 00OV a@opd TN AEITOUPYIKOTNTA TOUG. AQETEPOU WTTOPEI va
amropeuxBei pe fallbacks atn AsitoupyikdTnTa TOUG OAAG QUTO €ival ETTITTAEOV KWOIKAG TTOU TTPETTEl Va
QVaTTITUXOEI.

To deployment Tng €@apuoyrg TAUTOXPOVA HWE TO VA YiVEl TNIO €UEAIKTO Kal duvaTd EyIve Kal
TTEPITOOTEPO TTOAUTTAOKO. Z€ Wi KAQOIKI) HOVOAIBIKN eQapuoyr] £XoupE aTTAd Evav server. Ze TTEPITITwon
TToU €xoupe Kal scaling €xoupe ammAd TTAVOMOIOTUTTOUG Servers. XTnv TEPITITwon Twv microservices
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OuWG £Xoupe TTOAAEG BIOPOPETIKEG eQapuoyES ae dlagopeTikG VMs/dockers og diagopeTikd HWS. OAo
auTd To aUoTna gival aiyoupa o EUEAIKTO AAAG TTOAU TTIO BUCKOAO va opyavweOEei.

2 YAomnoinon E@appoyng

‘Exoupe non trepiypdyel Toug Adyoug TTou odynoav OTnV EPPAVION QUTAG TNG VEAG QPXITEKTOVIKAG
uAoTtroinong, Ta BeTikd TNG aAAd Kai Ta apvnTikd TnG. 'Exovrag autd oTto vou kartaAafaivoupe 6T o
developer kaAegital va aAAGEel TTOAAG TTpAYHOTO OTOV TPOTTOU TTOU OOUAEUEI E MICroservices aToug
TTOPAKATW TOWEIG:

. oxedlaoudg (design)

. uhotroinon (implementation)

. etiAuon TTpoBAnuaTwy (debugging)

. TpowBnaon atnv TTapaywyr| (deployment)

OT1rwg éxoupe AON avapépel OKOTTOG TNG EPYATiag auTAg eival va eupabivel akpiBws o autolg
TOUG TOMEIG, va Ociel TIG aAAay€EG TTou TTPETTEl va KAVEI O TTPOYPAMMOTIOTAG, Ta TTPoRARUaTa TTou Ba
QVTIUETWTTIOEI aAAG Kal va TTpoTEivel AUCEIC yia KaBéva atrd auTd.

3 Mepiypacpn

Mia a1ré TIC TTPWTEG €TAIPiEC PHEYGAOU PeyEBOUG TTou €kavav TTOAU OnuUO@IAN Ta microservices ATav 10
Netflix. @ewpnae 6T auTh N apxITEKTOVIKN Taipiale oTo distributed xapaktrpa TnG Kal Bordnoe oTo va
TNV TTpowBnael Ye apkeTéC open source BIBAIOBAKES TTou BonBouv OTO microservice TTPOYPANKATIONO.
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2av eopo TIPNG, avTtioToixa Kai n ik pag epappoyr (Rentflix) uhotrolei éva atmrAouaTeupévo ouoTnua
gvoikiaong Taviwv géow di1adikTuou. To aevdaplo TTou UAOTTOIET ival OTI UTTApXouV TTOAAOI "TTpopunBeuTES”
Taviwwv (movie providers) aTo cUCTNPA KAl Yia BaCIKr EQapuoyn TTou gival uTTelBuvn yia Tnv evoikiaon
TWV TAIVIWV QUTWY OTOUG KOTAVAAWTEG.

User User User

o o 0

(ARRNE
-@-
gﬂov!z Movie Movie
rovider Provider Provider

21NV epappoyr ulotroloupe To backend Tunpa, kavovtag expose Ta KATAAANAa APIs woTe va
MTTOPOUV Va XpNnoluoTroinBouv atrd otrolodnTroTe client.
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4 TexXvoAoyieg mou xpnoigomoindnkav

(() Java

g

4.1 Java

4.1.1 Aiya Adyia

H Java cival pia yA\wooa TTpoypauuaTtiopoU TTou TTPOEPXETAI aTTO T EpyacTipia TNG Sun Microsystems
ka1l TTaTépag Tng eival o James Gosling. Mapouaidotnke 1o 1995 gav 1o kKUpIo KopPAaT TnG Java Platform
NG Sun Microsystems. O1 apxikoi java compilers, virtual machines kai BIBAI0OBrKeG avaTrTuxbnkav Ao
TN Sun, n otroia 6uwg 10 2007 Toug KUKAOPOPNoe uTTd TRV Gdela GNU GPL. Zav yAwooa KAnpovopei
TTOAAG oTOIXEIO aTTO TO CUVTAKTIKG TNG C Kai TG C++ aAAd o€ TTOANG onueia pével og uPnAOTEPO ETTITTEDO
QPXITEKTOVIKA aT1rd auTtég. O €QapuoyEG TTou eival Ypaupéveg o€ java TUTTIKA yivovtal compile o€
bytecode 1Tou 0Tn cuvéxela uTropei va TpéCel (BewpnTikA) o€ KGBe java virtual machine (JVM) aox£Twg
apxITektovikng. Eivar dnAadf pia yAwooa yevikol okoTtrou, concurrent (dnAadr Ta TTPOYPAPNATa TNG
MTTOpOUV va oxedlaoToUv va Kal va UAOTToINBouv oav TUAUOTA TTOU PTTOPOUV va EKTEAEGTOUV
TapAdAAnAQ), avTikeluevooTpa@rg kai class-based (d6nAadr n kAnpovouikéTnTa BacifeTal o€ KAACEIG
QVTIKEIMEVWV Kal 01 oTa idla Ta avTikeipeva). Exel oxedlaoTei €181ké yia va €xel 600 TO duvaTov AlyOTEPES
e€aptroeig 6oov agopd TNV UAOTTOINGN. ZKOTTOG TNG Eival «va yPAPETal Pia @opd Kal va TPEXEI TTAVTOU»,
OnAadn o0 id10G KWAIKAG va TPEXEI € DIAPOPETIKEG TTAATPOPES .
Emypapuatikd ava@époupe KATTOIA BATIKA TTAEOVEKTHUATA TNG:

. platform independent (write once, run everywhere)

. simple (o TTpoypauuatioThg dev XpeldleTal va aoXoAnBei e pointers)

. object oriented (inheritance, encapsulation, polymorphism, dynamic binding)

. robust (diaxeipion pvAung, garbage collection, exception handling, type checking )
. secure (6Aa Ta TTPOYPAPUATA TPEXOUV PECQ O€ piag popeng "sandbox™)

. multithreaded

4.1.2 Java & microservices

O1wg avagépaue Toparmdvw, éva ammd Ta BACIKA TTAEOVEKTAUATA TwV mMmicroservices eival Ot
atreAeuBepwvouv Tov XpAoTn atré TV avdaykn va eTIAEEE Pia kKal pévo YAWOooa avaTrTugng AoyiopiKou.

MapdAa autd oxedOv T0 OUVOAO TOU "0IKOOUOTAPATOG" Microservices TTou avatTuEape £YIVE YE

TN Xprion java. O1 Adyol ATav CUYKEKPIYEVOI Kal TTOAU XProIuo TO va avagepbouv.

1. Eutreipia Tou mpoypauuaTniory: ‘Evag Trpoypauuatiotig avamtiooel ypnyopoTtepa OE HIa
yAWwooa 1Tou yvwpilel KaAltepa. EmALov, 6Tav xpeldleTal va yivel avattuén Je Kavoupyleg
TEXVOAOYIEG, apXITEKTOVIKEG ] frameworks KaAS gival va eTTIAéyeTal KATTOI0 ATTd QUTA 0AV YVWOTO
Kal va unv givar 6Aa kaivoupyia

2. ZUVTAKTIKO pe annotations. ‘Eva TTOAU xprioiJo xapakTnpeIoTIKO TNG java gival Ta annotations Tou
KAvouv TTOAU ypriyopn Tnv avaTtuén microservies €18IKG 6Tav XpnoIKJOTIolouvTal JE KATTOI0
framework 61Twg T0 spring boot. O kwdikag gival o KaBapadg, dIaBAeTal KAl ETTEKTEIVETAI TTOAU
EUKOAOTEPQ
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3. H JVM cav mTAat@éppa divel OTOV TTPOYPAMUATIOTA TNV €UKAIPIa va yPAWEl TUAUATA KAl O€
O1aQOPETIKEG YAwOoOeS. Na TTapddelyua PTropei va XpnoiyoTroifoel groovy (Méow gradle) yia 1o
XTiolgo A spock yia Ta Te0T.

Ziyoupa OuwG o TTPWTAPXIKOS AGYOG TTOU N java emAEXTNKE ATAv To spring boot framework, 1o
0TT0i0 €ival TOOO GNUAVTIKO TToU agilel va avaTTTuxBei TTepeTaipw.

4.2 Spring Boot Framework

To Spring framework xpnoigotroigi véeg Texvikég 6TTwG Aspect-Oriented programming (AOP), Plain Old
Java Object (POJO), kai dependency injection yia Tnv avamTuén enterprice eQapuoywy, aQaipwvTag
€101 TIG OUOKOAIEG KAl TIG TTOAUTTAOKOTNTEG TTOU €X0UV GAAEG QVTIOTOIXEG TEXVOAOYiEG (OTTWG Ta enterprice
java beans EJB). To Spring cival éva eAa@pu oxeTikd framework avoixtou Kwdika TTou divel 0TOUg
TIPOYPOMUATIOTEG TN duvaTOTNTA VA avaTITugouv atAég, afidmmaTeg Kal scalable enterprise e@apuoyEg.
Kupiwg ETTIKEVTPWVETAI OTO va TTPOCPEPEI DIAPOPOUG TPOTTOUG BIAXEIPIONG TWV dIAPOPETIKWY business
object. Mg auTég TIG TEXVIKEG EKAVE €UKOAOTEPN TNV QVATITUEN OIGOIKTUOKWY EQOPUOYWY aTrd TA
Tapadoaoiakd frameworks 6mmwg JDBC, JSP, Java Servlets. To Spring framework ptropei va Bewpn0Oei
Mia optrpéAa KATW atmd Tnv oTroia uttdpyouv did@opa aAAa pikpoTeEpa frameworks TTou pTTopouv va
Agitoupyrnoouv ouvduaoTIkd. Autd Ta utro-frameworks ovopdgovTal layers kar evOEIKTIKG gival TO Spring
Web MVC, Spring Data, Spring AOP, Spring ORM, Spring Web Flow k.&.
KaTtrola a1mé 1a BacikOTEPA XAPAKTNPIOTIKA TOU gival Ta £ENG:
. Inversion of Control Container: Eival To Baciké container ato oTroio pe Tn xprion inversion of
control / dependency injection yia va ptropécel va mmapéxel éva reference evog object og pia
KAGon o€ runtime xpoévo.
. Data access framework: Aivel Tn duvatdtnta xprong APIs 6mmwg 1o JDBC / Hibernate yia v
atroBnrikeuan dedopévwy AlvovTag TTpofAruaTa 6TTwg database interaction, exception handling,
transaction handling k.4.

. Spring MVC framework: Emtpémer tnv avatmtuén OI1adIKTUOKWY EQOPUOYWY HE ThV
apxITekTovikr MVC

. Transaction Management: BonBd ortnv &laxeipion transaction t6co global (péow evdg
application server) aAAG ka1 TOTMKWVY (Wéow JDBC Hibernate KTA)

. JDBC Abstraction Layer: Bon6d& otnv avTigetwtmion AaBwv pe €UKOAO TPOTTO OTnV
aAAnAetidpacn ue JDBC

. Spring TestContext: BonBd oTo unit testing kai integration testing Twv spring epapuoywv.

AuoTUuXWwG OPwWG XpeladdTav (apXIka TouldyioTov) TTOAU Kal TToAUTTAOKO configuration péow xml
apxeiwv kai trial and error.

H AUon o€ autd ApBe atrd Tnv dnuioupyod etaipia Pivotal pe o Spring Boot. To Spring Boot ivai
¢va framework Bagiouévo o€ microservices Trou divel Tn duvaTtdTnTa va avatTuxBouv production-ready
EQapuoyEG ae TTOAU Aiyo xpovo. Bagiletal otnv évvola Tou convention over configuration éxovrag Trpo-
TTAPAPETPOTTOINUEVEG TTOANEG AcITOupyieg Kal €TTIAOYEG CUPQWVA PE TN YVWHPN TWV SNUIOUPYWY TOU.
ETriong épxetal pe configuration (TrdAI opinionated) yia ToAAG 3rd party libraries TTou ouxvd kaAeital va
Kdvel integrate o TTPOYPANPATIOTAG.
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4.2.1 XapaxkTnpioTIKAa

KaTtroia a1mé 1a BacikoTeEpa XapakTnpIoTIKG Tou Spring Boot framework givail Ta €€1¢:

ATtrogeuyel To configuration péow XML kar avTiBeTa, To KAVEl JEOW java KWOIKA.
Mpoo@épel e0koAn dnuioupyia REST Endpoint

MepihauBaver évav embedded tomcat server

Mpoogépel elkoAo deployment (giTe jar €ite war)

Microservices ApXITEKTOVIKNA

4.2.2 APXITEKTOVIKIN

210 Spring Boot utTdpxouv dIAQOPETIKA ETTITTEON TTOU CUVEICPEPOUV UE DIAPOPETIKEG AEITOUPYIEG:

Presentation Layer: mrepiAauBdvel Ta views (frontent)

Data Access Layer: mpoogépel CRUD (create, retrieve, update, delete) Asitoupyieg o€ pia
Baon

Service Layer: epiAapavel Ta service classes kal xpnoiyoTrolgi services atré 1o data access
layer

Integration Layer: meplAappavel diapopa web services (PEow d1adIKTUOU)

> auTd £pxovTal va TTpoaTeBouyv utility classes, validator classes kai view classes.

KaBwg 10 Spring Boot xpnoiyotroiei 0Aa ta features kai Ta modules Tou Spring (spring data,

spring mvc KTA) n OpXITEKTOVIKA Tou gival oxedodv idia pe auTtr) Tou spring MVC ek16g Tou OTI dev
xpeialoviar DAO kai DAOImpl kAdoeig. H dnuioupyia evog data access layer xpeidetar amAd pia
repository KAGan 1mou Trapéxel éva crud oUvoAo AsIToupyiwy.

1.

D/l

REST

requests
[ [ [4——————— ¥

O client kavel HTTP REST calls
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2. O controller TTou avTioToIxei 0T0 KATAAANAO mapping AapBavel 1o call, To eTTe€epydleTal Kal KaAEi
d1d@opa services av xpeidletal emTAéOV service logic.

3. To kUplo KouudaTI Tou business logic BpiokeTal oTo service layer TTou utropei va 10 eQapuolel o
oedopéva atré Tn Bacn 6TTwg autd TTapéxovtal ammo 1o JPA pe entity KAGoeIg

4, H oeAida emaoTpépeTal oTov client edv dev €xel cuuBei katrolo AdBog oTn diladikaaia.

4.3 Version Control

2¢ PeyaAa projects 61ToU oI aAAayég oTov KWAIKA €ival OUVEXEIG Kal oI TTpoaBrkeg oTnv code base
yivovTtal atrd TToAAOUG TTPOYPAMMATIOTEG €ival PHEYAAN n BUOKOAIQ TNG Kataypa@ng Twyv did@opwy
aAAaywv aAAdG Kal Tou «11o1og GAAage Tin. KaBwg o1 ouddeg oxedidlouv Kal avaTITUOGOUV TO AOYIOUIKO,
gival avatmé@eukTo TTOAGTTAEG ekdOXEG (versions) Tou idlou apxeiou va BpiokeTal OTOUG UTTOAOYIOTEG
dlagopeTikwyv developer. Akéua didgpopa features n akéua kai bugs ptropei va umrdpyxouv pévo oe
OUYKEKPIUEVEG Versions.

MNa autd 10 AGyo avatmTuxdnkav OlIdQopa CUoTAuATa emTovoupaléueva revision control
systems, version control systems ] amrAd source control. Z& autd ol dId@opeg aAAaYEG OTOV KWOIKO
TAUTOTTOIOUVTOI ATTO KATTOIO JOVODIKG KWwAIKO, VW KOTAXWPEITAI N WPa Kal 0 XPAOTNG TTOU €KAVE TNV
aAAayn. O1 did@opeg aAAayEG UTTOPOUV va aTToBNKEUTOUV, VA OUYKPIBOUV PETAEU TOUG KAl KATTOIEG POPES
va ouvevvonBouv.

O xpnoTng evég VCS Ba TTpETTel va £XEI KATAVONOEl TOUG TTAPAKATW OPOUG:

. Repository: To yépog 610U Ta apyEia kal Ta didgopa ammapaitnTa metadata yia n Asitoupyia
Tou VCS amoBnkevovTal. To repository UTTopei va givai €ite TOTKO €iTe KEVTPIKO KAl O€ TTOAAG
VCS, ouvuTttdpxouv kal Ta dUo €idn.

. Revision (version): KaBe alayni TTou Bpioketal amoBnkeupévn oto repository. Branch: ‘Eva
OUVOAO apxeiwv TTou £Xouv BIakAadwWOEi o€ KATTOI0 anpEio 0To TTAPEABOV WaTe dUO dIAPOPETIKA
versions Tou idlo0 apxeiou va ptropolv va avatmTuxBolv kal va aAAaxBouv oe dIaPopPETIKOUG
pubuoug kal ave¢dptnTa PETAEU TOUG.

. Checkout: H dnuioupyia evog TotmikoU avTiypa@ou Tou repository woTe va utropei o developer
va egpyaoTtei Tévw Tou. Katd 10 checkout Traipvoupe €ite Tnv TeAguTaia revision Tou repo n
KATTOIO GUYKEKPIPEVN TTOAQIOTEPN TTOU ETTIBUMOULE.

. Commit: H eyypa@r Twv dia@dpwyv aAAaywv oTo repository.

. Merge: H ouvévwon dUo diagopeTikwyv branch, emAlovtag Tuxév diagopés (conflicts) atov
KWOIKA WOTE va KaTaAAfoupe oTo €OUUNTO ATTOTEAEG Q.

To workflow TTou akoAouBeiTal Kai To OTTOI0 €ival AOXETO UE TOV TPOTTO UAOTTOINGNG Kal TOU €idoug
Tou VCS c¢ivar 10 €€ng: O developer kdvel checkout, dnAadry dnuioupyei €va avtiypago evog
OUYKEKPIPEVOU revision Tou repository 1Tou BéAel va aAldel (ouvnBwg 1o TeAeuTaio). Emm@éper TIg
aAAayéG TTou eTTIBUUED Kal a@OU TIG CUYKEVTPWOEI TIG KAVEI commit €iTe OTO TEAEUTAIO revision, €iTe
onuIoupywvTag £va véo branch.

4.3.1 Git

4.3.1.1 Aiya Adyia

To Git eival éva DVCS (distributed version control system) ye mpwTdpxIké oTdéx0 TNV Taxutnta. O
apxIkdG oxedlaoudg Kai n avdmtuén £yive ato Tov Linus Torvalds yia va xpnoiygotroinBei yia revision
control oTo Linux Kernel, aAAG atré 16TE XpNoIPOTIOIEiTAI EUPEWG G€ TTANBWPA open source project, aAAd
Kal o€ eTaIPIKOG eTTITTE0. AlavEpeTal uTtd Tnv adela avoixTou Aoyiopikou GNU General Public License V2.
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4.3.1.2 XapaKTnpIoTIKA

To Git, uttooTnpicel TTOAU ypriyopn dnuioupyia branch aAAd kai merge mepiAapBavovtag Ta KatadAAnAa
epyaieia woTe va ptropei o developer va epyaaTei aAAG Kal va TTepInynOei 0Tov KWAIKA PN-YPAPMIKA.
Baoiké agiwpa katd tov oxediaoud Tou git ATav 611 pia aAAayr] yivetal merge ePICTOTEPEG POPES ATTO
60 ypdgeTal Kal CUVETTWG N dnuioupyia branch kai eival TToOAU ypriyopn aAAd kai To idio To branch oAU
eNa@pU KabBwg atroTeAei amAd pia avagopd oe éva commit. Omrwg TpocitTtaue, 1o git eivar DVCS,
distributed, dnAadn diaveunuévo. Autd onuaivel 0TI KaBe developer KaTéxel éva TTANPES TOTTIKO avTiypagpo
TOU repository pe oAOkAnpn TNV I0Topia 6Awv Twv aAAaywyv ae 6Aa Ta branches. O1 aAAayEg TTou eTTITEAET
oTov KWOIKa aTtroBnkelovTal TTpWTa GTo TOTTIKG repository (local repository) kai HeT@ €@v 10 €mOUUE]
TTpowBoUvTal GTO aTTOHaKpUaUévo. ETreidn dnuioupyndnke yia va xpnoiyotroindei amd 1o linux kernel,
eivar 18iaitepa atroteAeopaTikG oTa peyadAa projects. H utrapén tou local repository 1o Kdvel va gival o€
GAAN TGEN peyEBoug atmd GAAa ves. Aev yivetar 6nAadr) apydTtepo 6go 10 code base kal To project
peyaAwvouv. To data model TTou xpnoiyotroigi 1o git e€a0@aAilel TNV KPUTITOYPAQPIKH) OKEPAIOTNTA
(cryptographic integrity) kd0¢e bit Tou project. Na ka0 apyeio kar commit TTouU yiveTal, uttoAoyideTal TO
checksum Tou, kal pe autd akpifwg 1o checksum avakTwvTtal atrd 1o repository. ' autd 10 Adyo gival
aduvaTo o XpAOTNG va TTapel KATI SIAQOPETIKO atrd autd akpIBwg TTou £RaAe. Kai yi auTtd givalr aduvaro
va yivel oTroladATTOTE aAAayr Xwpic va aAAdgouv Ta IDs Twv TTavTwy atrd To onpeio autd Kal Petd. OTroTe
€dv 0 XpAoTng katéxel 1o ID evdg ouykekpiyévou commit, e€ac@aliCel ox1 uévo OTI To project eival
aKPIBWG TO idI0 pe OTaV £yIve TO commit, aAAG Kal OTI TITTOTa OTO TTAPEABSY Oev €ixe AAAGEEL

4.3.1.3 Workflow

‘Eva akéua XapakTtnpioTIKO Tou Git TTou o@eiAeTal aTnV 10TOPIA TOU WG £vog kKabapd linux development
tool €ivail n TTOAUpOP@IKOTNTA Tou. Agv atmoTeAei €va HovoAIBIKG epyaAeio, aAAG Eva €T EVTIOAWV TTOU
divouv g€ dIaPOPETIKOUG XPrOTES va dnuioupyrnaouyv 1o dIK6 Toug TPOTTO epyaciag. 'ETol dev uttdpxel éva
povadiko workflow, aAAG did@opa Ta oTroia duwg KivouvTal ue TTapaAAayEg yUpw atrod Ta eEAG PripaTa:

. Evnuépwaon Tou local repository

o git pull (Tpapder 6Aeg TIG aAAayég aTTd To remote repository)
. Anuioupyia evig branch yia Tnv avdamtuén evdg ouykekpipévou feature
o git checkout -b branch-name (dnuioupyei éva véo Tommké branch)
o AvaTtrtugn Tou feature
o git add (TpooBérel Ta véa TUXOV apxeia TTou dnuioupyriBnkav)
o git status & git diff (evnuépwon yia 1ig alayég Tou £xouv yivel)
o git commit -m “message” (amoBrikeuon Twv aAAaywv cav commit)
. MeTdBaon oTo TTpwWTAPXIKG branch
o git checkout master
. Merging Tou feature-branch pe To master-branch
o git merge branch-name
. Evnuépwon Tou remote repository
o git push
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5 ApXITEKTOVIKN

Docker
Compose

-

—

docker .
Renting

Service

Movie Service

'f #2
—

—

e

RENT FLIX

To mapatdvw oXAPa deixvel TNV APXITEKTOVIKA TNG EQapuoyns pag. ‘Exoupe dnuioupynoel €éva docker
compose apxeio To OTToio 6TV TO TPEXOUME Peow Tou docker kavel spin up OAn Tn diaouvoedepévn
epappoyn pag. Ta microservices TToU TNV amapTiouv ETTIYPAUUATIKA gival Ta £EAG:

1. Eureka Service: YAotmroinon tou cloud eureka server mou BonBa oT1o Service Registration kai
10 Serice Discovery.

2. Config Server: YAomoinon tou Spring Cloud Config. Npoogépel server kai client side support
yla externalized configuration.'

3. Renting Service. Spring boot microservice, uhoTroigi To business logic Tou TUAPATOG Evoikiaang
TWV TAIVIWV

4, Movie Service. Spring boot microservice, uhoTrolgi évav @avtTaoTiké movie provider Kai UTTApXEl
O€ TTEPICOOTEPA TOU EVOG container woTe va BEigel TNV TTapouaiag TTOAAWY dIAQOPETIKWV

5. PostgreSQL. To container pe Tn Bdon otnv otoia ypdgouv Ta renting service & movie service
containers.

H emAoyr] Twv microservices auTwy £yIve WOTE va €XOUNE Wia pikpoypagia evog distributed
microservices ecosystem O1Tou KABe epapuoyn PTTopEi va UTTApEel o€ TTEPICTOTEPA aTTd £va container
XWPIG va dnuioupyei TTPORANUa aAAd Kai, TO KUPIOTEPO, VA UNV gival opaTd atrd KATTOIOV TRITO.

AnAadn 6tav k&tolog aAANAOETIOPA PE TO ocUCTNPA BV €XEI yVWon ouTe avTIAauBdveTtal av gival
Mia yovoAIBIKA epappoyh A av atroTeAEiTal aTTd TTEPICOOTEPA Microservices Kal TTéoa gival auTd.

H emTuxia Tng oxedioong pIag €@apPoynG PE microservices eival 6tav KATTOI0G TPITOG
TTapaTNENTAG OEV PTTOPET va avTIANQOET TNV ApXITEKTOVIKN auTr), dAA& TO povo TTou avTiAauBdveTal gival
10 availbalility kal n otaBepdTnTd TNG. OTTWG , YIa TTAPAdEIYUA, OTaV KATTOI0G KAVEl Stream pia Taivia atmd
10 netflix dev yvwpilel o€ TTOIOV Server RTAvV N Talvia, o€ TTolov server gyivav render Ta UL, 'H avTioToixa
6tav katrolog ptraivel oto facebook dev yvwpilel o€ Tolov container Tpéxel To KOPPATI TOU messaging
KOl O€ TT0I0 TO KOMMATI Twv notiftication. To pévo mmou avtiAauBdavetai gival n guvoAikn, TTavra available,
€pappoyn.

AkoAoUBwg Ba avaAlooupe €va TIPOG €va Ta ETMIPEPOUG Microservices kal Ba doupe
AeTTTOPEPEIEG TNG UAOTTOINCTG TOUG.
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6 Mapouciaon Microservices

6.1 Eureka Server

6.1.1 Service Discovery

OT11W06 €X0UpE TTEPIYPAYEI OTAV EQAPUOYH Hag, OTTWG Kal o€ KABe uAoTToinan Ye microservices UTTapXEl
£€va OIKOOUOTNUA EQAPPOYWY Ol OTTOIEG ETTIKOIVWVOUV PETALU Toug. MNMwg duwg yvwpifouv "Tou” gival n
KAB¢ pia yia va eTTIKOIVWVATOUV 1, aKOUA TTI0O GNPAVTIKOG, TTWG YVwpifouv "TToIEG" aAAd kal "méoeg” gival;
Mwg dnAadr Ba Aucoupue 1O TTPOPRANPa Tou Service Discovery;

2 ¢ Jia KAaoIKA HOVOAIBIKN uAoTToinon KABe TUAUA TNG £QapUOYNG €ival Hovadiké Kal ECWTEPIKO.
TuxOVv eEWTEPIKEG EQAPUOYEG €ival 0€ TUYKEKPIUEVES DIEUBUVAEIG KAl TUVABWS HOVODIKEG.

2¢ éva oUaTnUa microservices, €I0IKA OTAV AUTEG UAOTTOIOUVTAI HECA O€ containers, KAOe éva
microservices UTTopEi va UTTAPXEl O€ TTEPICTOTEPA TOU €VOG instances kal g€ dleubuvaelg TTou dev gival
oTaBepéc. Apa n €UKOAN AUCN TTOU UTTOPEI KATTOIOC VA OKEPTOTAV yia TNV ETTIKOIVWVIa PETAEU TOUG
onAadn 1o va ypdwel hardcoded dieuBivaelg ival aduvarn. Méoo pdAAov étav Exoupe TTOAAG instances
ka1 BéAoupe va kavoupe load balancing petagl Toug.

XpelalduaoTe yia AUon 1Tou Ba £XEI T TTAPAKATW XOPOAKTNPIOTIKA:

1. High availability: Xe TrepimTwoelg TOAwWv instances TIPETTEl  ETMIKOIVWVIEG TTPOG  €va
TTPORANPATIKO instance va petadidovtal og GAAa uyin

2. load balancing: ge TepITTTWOEIG UPNAOU QOPTOU QUTO TIPETTEI VO MOIPAZETal PETAEU TwV
instances

3. resiliency: pémel va utrooTnpilel local caching

4, fault tolerance: 6tav katrolo instance d¢gv gival available Trpérel va agaipeital ammd Tn AioTa Twyv
available

6.1.2 Netflix Eureka

Mia tétoia uAoTroinon eival To Netflix Eureka. Mia open source spapuoyrf averrtuyuévn ammo 1o Netflix
yla va AUoouv in house 1TpoBAfjuara service discovery. Zuykekpipgéva AUvel Ta €¢RQg BEuaTa:

1. service registration: emTpETTEl O Services va "eyypa@ouv" o€ éva kKatdAoyo pe diabiaiua
services o€ £va KeVTPIKO server

2. client lookup of servive address: o client pymopei va avalntioel tn dievBuvon yia KATTOI0
OUYKEKPIPEVO service aTTd auTd Tov KataAoyo

3. information sharing: diapoipadetal TNV TTANPo@opia yia Ta diIdgopa services PeTagu Twv nodes

4, health monitoring: emBA£TTel T diId@opa services Kai av KATTolo atrd autd dev givail "uyeiég” 1o

a@alpei ard Tov KATaAoyo.
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register
I N — ’
Lookup/Query
Monitor health
<
Eureka Server
-1 Connect
<

Eureka clients

MNa va douAéwer To Netflix Eureka yxpeidletan évag server kal évag aplBuog amd clients. Xtnv
€Qapuoyn Yog o server gival To microservice "eurekaserver". [Na va evepyotroifooupe To eureka server
TIPETTEI APXIKA VA TOV KAVOUE import y€ow Tou mvn:

<dependencies>
<dependency>
<groupId>org.springframework.cloud</groupId>
<artifactId>spring-cloud-starter-eureka-server</artifactId>
</dependency>
</dependencies>
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Kai va dnuioupynooupe yia Spring Boot E@appuoyn pe To @EnableEurekaServer annotation:

fSpringBootApplication
@mEnableEurekaServer
public class EurekaServerApplication {
= public static void main{String[] args) {
SpringApplication.run(EurekaServerApplication.class, args);

}

Mpémer emiong va kdvoupe kal 1O amapaitnto configuration. Autd yivetar péow TOU
application.yml apyeiou:

server:
port: 8761

eureka:
client:
registerWithEureka: false
fetchRegistry: false
server:
waitTimeInMsWhenSyncEmpty: 0
serviceuUrl:
defaultZone: http://localhost:8761

AvoAuTIKG £xoupe KAvel TIG £€M1G pubpioelg:

. server.port: n TTOPTA OTNV OTToia Ba AsITOUPYEi TO Microservice pag

. eureka.client.registerWithEureka: false Tpogavwg agou civai o server dev BEAoupe va KAvel
register oTov €auTO TOU.

. serviceUrl.defaultZone: ‘Exel va kdavel ye T0 zoning TTou XpnolpoTroiei To eureka aAAd givarl pia

AeiToupyia TTou dgv Ba TN XPNOIUOTTOINCOUE.

Me autég TIg eTTIAOYEG €xoupe €va eureka server TTou TpEXeEl. Opwg TTPETTEl KATTWG o1 clients va
yvwpifouv OTI UTTAPXEl KAl va ETTIKOIVWVOUV padi Tou. MNa va yivel autd mpémmel oe kaBe client va
EVEPYOTTOINCOUE TOV eureka client ye To annotation @EnableEurekaClient:

@SpringBootApplication
aEnableEurekaClient
fEnableCircuitBreaker
public class Application {
public static void main(String[] args) { SpringApplication.run(Application.class, args); }

}

Kai va k@voupe TIg avTioToixeg pubuioeig ato application.ymil:
spring:
application:
name: ONOMA_ MICROSERVICE
eureka:
instance:
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preferlpAddress: true
client:

registerWithEureka: true

fetchRegistry: true

serviceUrl:

defaultZone: http://localhost:8761/eureka/

Me 1o eureka.client.registerWithEureka: true evepyotroloUue To service registration pe 1o évoua
spring.application.name. Etriong emAéyoupe local caching Tou kataAdyou Twv services pe TO
eureka.client.fetchRegistry:true kair TEAOG Tou Aéue o€ TTIO OUYKEKPIMEVO zone BE€Aoupe va KAvoupe
register pe 1o eureka.client.serviceUrl.defaultZone

To eureka server 6tav TpEXEl ONKWVEl Kal €va web ui gTo OTToio PTTOPEi 0 XPNOTNG va O¢l Ta
O1dopa services TTou €X0UV Yivel register:

‘ :) Sprlng HOME LAST 1000 SINCE STARTUP

System Status

Environment test Current time 2016-08-19T07:30:13 +0200
Data center default Uptime 00:00
Lease expiration enabled false
Renews threshold 1
Renews (last min) o]
DS Replicas
ocalhost
Instances currently registered with Eureka
Application AMIs Avallability Zones Status

No instances available

General Info

Name Value

total-avail-memory 466mb

environment test

num-of-cpus 8

current-memeory-usage 153mb (32%)

server-uptime 00:00

Me Tnv uAoTTOINCN KaI TIG PUBUIOEIG TTOU £XOUPE KAVEI WG TWPA, EXOUUE éva eureka server oTov
otroio o1 diaopoi clients yivovtal register. AQoU duwg yivovTal register, Twg kavouv lookup Ta utréAoITTa
services? Auto Ba 1o doUupe avaAuTIKOTEPA OTNV TTApouciacn TNG KABE epapuoyng.

6.2 Cloud Config

6.2.1 AIGXWPICHOG KWIIKA KAl TIAPAHETPOTTOINONG

KdaBe epappoyr aveEapTiTwg HeyEBoUg £xel BIAQOPES TTAPANETPOUG TTOU UTTopoUV va aAAdgouv. Oco n
epappoyn HeEYOAWVEl Kal yiveTal TTEPICCOTEPO TTOAUTTIAOKN TOOO QUTEG Ol TTAPAPETPOI  YivovTal
TTEPIOCOOTEPEG KAl N Blaxeipion} Toug éva BEPa TTOU O TTPOYPAPUATIOTAG OEV PTTOPET va aTTOQUYEL.
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AUon 1n: hard-coded TLuEg

ApxIK& o€ pia attAfl Epapuoyr, O TTPOYPAUMATIOTAG KAVEI OAEG TIG ETTIAOYEG VIO TIG TIMEG AUTWV TWV
TTApaPETPWY. Zuxva dev avriAauBdaveral kav o1l To KAvel KaBwg dev TTepvA aTTd TO JUAAG Tou OTI Ba
MTTOPOUCE KATTOIOG XPAOTNG O KATTOIO GUYKEKPIPEVO Oevdplo va BeAnael S1aQopeTiKES TIMEG. [a auTd
10 Adyo KataAfyel aTnv 1o atTAr) Auon: Tiuég hard-coded péoa atov Kwdika. Oa puTopoUoe Kaveig va
el 0TI €QOOOV HeV Bivel BUVATOTNTA TTAPAUETPOTTOINONG OEV UTTOPOUE va JIAGUE yia configuration. AANAG
TO YEYOVOG OTI UTTAPXOUV QUTEG OI TIUEG HEoa oTov KWwdIka atroteAouv hard-coded configuration.

AUon 2n: configuration files
KaBwg n TTOAUTTAOKOTNTA TNG EQAPPOYAG AUEAVETAI, QUTEG OI DIACTIAPTEG TINEG apXiCouv va yivovTtal 0Ao
Kal 1Mo OUCKOAO va opyavwBoUlv kal va OdlaxelpioTouv ommoTe apXi(ouv va CUYKEVTPWVOVTAl O€
EexwploTéG classes TTou TTepiExouv Povo configuration values. Auté eival BoAIKO WaOTe va UTTopEi va
aAAGEEl O TTpOYPaUUATIOTHG TTPIV TO compilation kdTTola TiunA, aAAG &€ divouv T duvatdTnTa yia runtime
configuration. To emépevo Bripa gival va xpnolpgoTtroifjoel Kamolo eEwTepikd configuration file. Autd
pTTOpPEi Va gival katrolo XML apxeio A katmoio YAML apxeio. H 16€a cival 611 autd To apxeio Ba TTepIéxel
OAEG TIG TIPEG TTOU Ba PTTOPEI KATTOIOG VA TTAPANETPOTIOINCE! VIO TNV £QAPUOYH auTr Kai pdAioTa Ba
QOPTWVETAI TNV £EvapEn TNG EPAPUOYAS WOTE va PNV Xpeldletal EexwploTé compilation k&Be @opd.
ZOQVIKG OUWG O TTPOYPAPKATIOTAS avTIAauBaveTal T apyilel va ypdeel KwdIKa Kabapd yia va
dlaxeipioTtei 10 configuration TNg e@apuoyAg Tou. AuTO oOnuaivel OTI N €QAPUOYN Tou yiveTal
TTOAUTTAOKOTEPN XWPIG avTioToixa va TpooTiBevtal £€Tpa features. Kai 6TTwg £xoupe avagEpel, auTod gival
£€va KAaoIKS TTpOBANPA pIag JovoAIBIKAG EQaPUOYAG.

AUon 3n: mARpPNG Staxwplopoc implementation ano configuration.

Av xpnoigotroiqooupue 1o Spring framework pag divetal auth akpiBwg n duvatdtnta Tou configuration
file xwpig va xpelaoTolue va kavoupe Titrota. To framework katd 1o bootstrap Tng epappoynig avalntda
o€ OUYKeKPIYEVO PEpOG éva configuration file kal eival €TTiong UTTEUBUVO YIa va PHETAPEPEI AUTEG TIG TIMEG
oe placeholders 1mou éxoupe B€oel epeic aTOV KWOAIKA.

6.2.2 Configuration kai Microservices

Me autd TOov TPOTTO £XOUME aATTOPUYEl TOV E€TMITTAéOV KWAIKA/UAOTTOINGN yia va OIaXEIPIOTOUNE TO
configuration Tng epapuoyng pag. Opwg, OTTWG ATAV AVAUEVOUEVO, OE Hia EQAPUOYH TTOU XPNOIUOTTOIE
microservices utrapxouv 1I81aitTepa TTPoARuaTa 6aov agopd 1o configuration:

1. Mépa ToAAég TTapdueTpol (configuration parameters) yia TTOAEG EQAPUOYEG

2. TTOAAEG TTAPAPETPOI Eival KOIVEG AAAG GAAEG BiagopoTTolouvTal

3. TTOAG Sla@opeTikd instances Tng idlag epapuoyng

4 Otav mpétrel va aAAd&el katrola TTOPAUETPOG TTPETTEI va "evnuepwBouv" (update) 6Aa Ta

instances Tou microservice autou
Apa gival katavonTo OTI XpeIddeTal pia eTITTA OV AUCN TToU Ba £X€I TA TTAPAKATW XAPOKTNPIOTIKAE:

. segregation: 1o configuration 8a diaxwpifeTal amdAuTa aTod To implementation kai &€ 6a yivetal
kav deployed padi ye Tnv epapuoyn

. abstraction: n TpéoBacon oTo configuration d¢ Ba yiveral dueoa aAl\G péow evédg interface (TTx
REST)

. centralization: Ao 1o configuration Awv Twv epapuoywy Ba yivetal atrd £va KEVTPIKO UEPOG

. availability: amé tTn oTiyurj Tou 6Aa Ta services Ba Bacifovral o€ £va yia To onfiguration Toug,

auTd TTPETTEl va gival TTavTa dIabEaipo.
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6.2.2.1 Spring Cloud Configuration Server

Mia Ttétola uhotroinon civar o Spring Cloud Configuration Server. Mia server - client Alon yia 10
TPOPRANUa TToU POAIG TTEPIYPAWANE. ETNV €Qapuoyr Pog eival To microservices cloud config. H
A€IToupyia Tou PTTOPEl va TTEPIYPAPE WG £ENG:

Configuration
Server

Configuration
Repository

TR

H epapuoyr katd 1o bootstrap kavel access to congfiguration server
O configuration server @épvel To configuration atmé éva e€wTepikd configuration repository
To configuration ammoBnkeueTal o€ eEwTEPIKO repository yia availability & change tracking.

Otav kdrola Tiur} aAAGEEI aTO repository, evnuepwvovTal Ta KatadAAnAa applications wate va
evnuepwBoUV Kal va opTwaouv TTaAI To configuration.

PR

YAomoinon otov Server
H uAotroinon Tou Spring Cloud Config €yive wg €€AG:
Apxika TTpéTTel va kdvoupue import Ta atmrapaitnTa maven dependencies:
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<dependencies>
<dependency>
<groupId>org.springframework.cloud</groupId>
<artifactId>spring-cloud-config-server</artifactId>
</ dependency>

<dependency>
<groupId>org.springframework.cloud</groupId:>
<artifactId>spring-cloud-starter-config</artifactId>
</ dependency>

lNa va "evepyoTToINOOUNE' TN AEITOUPYIa TOU server TTPETTEI TN main class Jag va TpooBéooupe
10 Annotation @EnableCloudConfig

@SpringBootApplication
@EnableEurekaClient
@EnableConfigServer

public class ConfigServerApplication {

public static void main(String[] args) f{

SpringApplication.run(ConfigServerApplication.class, args);

}

Me autd Tov TO microservices autd AeiToupyei oav Configuration Server, aAAd dev Tou €XOUE
KAVEl TIG aTTapaitnTeG puBUioeIg yia va Asitoupyei OTTwG gpeig BEAoupe. O Spring Configuration Server
uTTOopPEi va "oepPipel" configuration atmmobnkeupévo pe dUo TPOTTOUG:

1. >¢ local pdakeAo
2. >¢ eEwTepIkd git repository.

MNa va xpnoigyotroifooupe Tov 10 TPOTTO TTPETTEI OTO PAKEAO resources va atmofnkelooupe Ta
KataAAnAa .yml apxeia 1mou B€éAoupe yia KABe service. e TrePITTTWON TTOU BEAOUUE BIAPOPETIKO
configuration yia diagopeTikd profile, xpnoigotrololpe TNV ovopaToAoyia service-profile.yml. TNa
TTAPAdEIYUA OTNV EQAPUOYI HAG EXOUUE SNUIOUPYROEI T QVTIOTOIXO apXEia:
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resources

config
movieservice
. Mavieservice.yml
rentingservice
. rentingservice.yml
. rentingservice-dev.yml
. rentingservice-prod.yml

application.yml

bootstrap.yml

lMNa va xpnoigotroinooupe €EwTEPIKO Git repository mpémel va kdvouue oTo application.yml
apxeio Tou Cloud Config server pag Tig €¢€1¢ pubuioeig:

spring:
cloud:
config:
discovery:
enabled: true
server:
encrypt.enabled: false
git:
uri: https://github.com/spirosag/configuration-repo/
searchPaths: rentingservice,movieservice
username: native-cloud-apps
password: Qffended

1. spring.cloud.config.discovery.enabled: EvepyotroioUpe Tn Xpron DiscoveryClient yia Tov apxikéd
EVTOTTIONO TOU server

2. spring.cloud.config.server.git.uri To uri Tou e€wTeEPIKOU git repository

3. spring.cloud.config.server.git.searchPaths Ta paths ota omoia 6a wdagel yia configuration oe
auTé TO repository

4, spring.cloud.config.server.encrypt.enabled av 6£Aoupe encryption

5. spring.cloud.config.server.git.username , spring.cloud.config.server.git.password 10 username

Kal password av £€xoupe encryption

TNV UAOTTOINCK POG £XOUUE UAOTTOINCEI Kal TOUG BUO TPOTTOUG Yia AGYOUG TTapadeiyuarog
Evepyotroinuévo €xoupe pdvo Tov TPOTTO HE To git KaBwg gival o evdedelyuévog yia production. To git
repository eivail éva github repository pe Ta €€Ag apxeia:
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maovieservice

wan Movieservice.yml

wap Movieservice-aws-dev.yml
wap Movieservice-dev.yml

wau Movieservice-prod.yml
rentingservice

. rentingservice.yml

e rentingservice-aws-dev.yml
w rentingservice-dev.yml

wau rentingservice-prod.yml
MepiAauBavel dnAadn Ta avTioToixa apxeia Tou Ba Balaue péoa oTa resources Pe Tov 10 TpOTIO.

YAomoinon otov Client

AvTioToIxa, yia va uTTopECOUPE va OUVOECOUPE KATTOIO Service aav client oTtov configuration
server TTPETTEl va KAVOUUE Ta TTAPAKATW:

Apxika va @époupe To maven dependency:

<dependency>
<groupId>org.springframework.cloud</groupId>

<artifactId>spring-cloud-starter-config</artifactId>
</ dependency>

Avagépape 611 To configuration 10 @épvel amd Tov server kKatd To bootstrap. MNa va T10
gvepyoTToIfooupe oTo bootstrap.yml k&voupe Tnv €€AG pUBUIoN:

cloud:
config:
enabled: true

2€ TTEPITITWON TTou dev XpnolpoTTololoape eureka server yia va "avakaAUyoupe" To server Ba
ETTPETTE VA KAVOUPE £ETpa pubUioeIg yia To TToU BpiokeTal o server pag. ANG BAEToupe 611 o1 €TTIAOYEG
TToU £X0oupE KAvel £xouv apyioel va pag kavouv \dn Tn (wr EUKOASTEPN.
6.3 Movie Service

OT1rw¢ avaAUoaue Kal aTNV GPXITEKTOVIKA, N EPAPPOYN Jag AEIToupyEi wg €ENG:
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e N

Config
- Server
Docker | - T~ /= \
Compose / \
dock h 4
okt Movie Service
- - "
"\ _./ .I

' RENT FLIX '

"‘Exoupe TTOAAG instances a11é Movie Services. Autd avatrapioToUv Toug dIGQOPOUG TTAPOXOUG
evoikiaong Taviv. Autod Ba PTTopouce va eival pia gTaipia TTapaywyng f KATToIo TNAEOTITIKO KavAAl.
AUTA TTapEXOUV TIG TaIViEG TTPOG EVOIKiaon ol oTToieg ammoBnkevovTal aTn BAon Kai diaxeipi¢ovral atmod To
Renting Service

AvoAuTIKd o1 classes Tou Movie Service kal N AEITOUPYIKOTNTA TOUG £XEl WG €EAG:

6.3.1 Application class
@SpringBootApplication
@mEnableEurekaClient
mEnableCircuitBreaker
public class Application {
public static void main(String[] args) {

SpringApplication.run(Application.class, args);

}
}

. @SpringBootApplication : evepyoTrolgi To spring boot oav spring boot application

. @EnableEurekaClient: Aéuye oT1O Sservice va xpnoigotroifjoel 10 Eureka Server yia va
ETTIKOIVWVAOEI JE TA UTTOAOITTA Services

. @EnableCircuitBreaker EvepyoTtrolei £€va ouykekpiyévo design pattern yia Tnv €mKOIVWViIa YE
&AAa services TTou ovoudadetai circuit breaker. Adyw Tng onuaciag Tou 6a avaAubBei d1E€odIKA
TTAPAKATW

26
AvamTuén E@apuoynig pe xpAon microservices



MeTaTrTuxiakn AloTpiBn Z1upidwv AyyeAoTTOUAOG
6.3.2 Movie Service Controller

@RestController

@RequestMapping(value = "vi/movies"”)
public class MovieServiceController {
gAutowired
private MovieService movieService;

@RequestMapping(value = "/{movieId}", method = RegquestMethod.GET)
public Movie getMovie(@Pathvariable("movieId™) String movieId) { return movieService.getMovie(movield); }

@RequestMapping(value = "/{movieId}", method = RequestMethod.PUT)
public void updateMovie(@PathVariable("movieId") String movield, @RequestBody Movie movie) {
movieService.updateMovie(movie);

}

@RequestMapping(value = "/{movieId}", method = RequestMethod.POST)
public void saveMovie(@RequestBody Movie org) { movieService.saveMovie(org); }

dRequestMapping(value = "/{movieId}", method = RequestMethod.DELETE)

@ResponseStatus(HttpStatus.NO_CONTENT)

public void deleteMovie(@PathVariable("movieId") String movield, @RequestBody Movie org) {
movieService.deleteMovie(org);

}
3

Edw dnuioupyouue €va controller dnAadr éva Componet 1o otroio akouel o HTTP commands o€ éva
ouykekpipévo path. H AeitoupyikdtnTa TTou BéAoupe va Tou dwaooupe gival éva CRUD API yia Taivieg.
onAadn katolog (o€ auTr TNV TTEPITITWON To Renting Service) utropei va Kavel Tig €EAG AsIToupyieg:

Path HTTP Asitoupyia
COMMAND
Ivl/movies/{movield} GET EMICTPEPEI TNV TAIViO TTOU QVTIOTOIXEI OTOV
KWBIKO auTov
Ivl/movies/{movield} PUT Kavel update TIG TTAnpo@opisg utrdpxoucag
TAIVIOG TTOU OVTIOTOIXEI OTOV KW3SIKS auTév
Ivl/movies/{movield} POST owdel pia Taivia o€ auTd TOV KWSIKS
Ivl/movies/{movield} DELETE dlaypd@el TRV TAIVIO TTOU QAVTIOTOIXEI OTOV

KWJIKO auTtov

Tig Aeitoupyieg auTég TIG Kavel p€ow Tou MovieService . O Adyog TTou dev TIg KAvel atreuBeiag o
contoller givar yia va éxoupe separation of concerns: O controller gival atmokAeIoTIKA N "TopTA" TTPOG
Tov €€w KOOMO Kal To MovieService 1o "wuaAd". To MovieService yivetar “@Autowired, dnAadr 10
dependncy injection Tou Spring To dnuioupyei Kal To KAvel inject péoa atnv class pag. AvtioToixa €1T€Idn
T0 @MovieServiceController eivai @RestController autd anuaivel 61 gival Spring Component kai dpa
Kal auTtd Ba To dnuioupyroel To Spring pévo Tou. Agv xpeldletal va Kahéooupe KATTolo constructor Tou.
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6.3.3 Movie service

aService
public class MovieService {
dAutowired
private MovieRepository movieRepository;

public Movie getMovie(String movieId) { return movieRepository.findById(movieId); }

public void saveMovie(Movie movie){
movie.setId( UUID.randomUUID().toString());

movieRepository.save(movie);

public veoid updateMovie(Movie movie) { movieRepository.save(movie); }

public void deleteMovie(Movie movie) { movieRepository.delete( movie.getId()); }

}
O1rwg eirape, I CRUD evépyeleg yia TiG Taivieg, OnAadn:
1. Create
2. Read
3. Update
4, Delete

TIG KGvoupe péow Tou Movie Service.
>€ auTO TTapaTnPoUE Ta £EAG:

. Eivar kar auté éva Spring @Component 1Tou onuaivel 611 8a 1o dnuioupynoel To Spring PeE TO
Dependency Injection punxaviouoé Tou.

. Mepigxel éva @Autowired MovieRepository.

. 6Aeg o1 pébodol getMovie(), updateMovie(), saveMovie(), deleteMovie() ammAd petafipdlouv

calls oe avrtioToixeg ueBddoug Tou MovieRepository

6.3.4 Movie Repository

oRepository
public interface MovieRepository extends CrudRepository<Movie,String> {
Movie findById(String movield);

To MovieRepository mepiAauBdavel 6An Tnv uAoTroinan yia Tnv €magn he TNV Baon pag. Opwg pe pia
TTPWTN MaTId QaiveTal aav va Unv TepIEXEl KaBOAou uhoTroinon. ESW @aiveTtal n payeia kai n duvaun Tou
Spring kaBwg péoa o€ 3 ypappég Exoupe TTapel Eva TepdaTio functinality:

. @Repository: uttodnAwvel 611 To interface auTd gival repository, Kal EVEPYOTTOIE TO UNXAVICUO
Tou Spring JPA
. extends CrudRepository<Movie,String>: kavoupe extend 1o interface CrudRepository yia pia

Baon émou Ba ammoBnkeUouue Movie pe id €va String
28
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. Movie findByld(String movield);divoupe pia £€Tpa péBodo oTo inteface pag TEpa amd autd Tou
onAwvovrtal oto CrudRepository
Katrolog Ba avapwTtnBei o611 €xoupe kavel extend éva interface kal dgv €xoupe TTouBevd TO
TpayuaTiké implementation. Autd To KOUUATI €pXETAI VA Pag To dwael "dwpedv" To Spring. Kabwg o
dependency injection punxaviouég Tou Ba Bpei éva uttdpyxov component TTou Ba eival implementation Tou
CrudRepository kai 8a 1o kavel inject otn Béon Tou Movie Repository.

2710 onueio auté TTOAU owaTa KGTToI0G Ba avapwTnBei: "Ta Tig ueBddoug TTou €xel NON declared
10 CrudRepository pytropei va £xe1 Adn implementation 1o spring. Epeig édw 6pwg TTpoobécape pia véa
pEBodOo kavovTag extend To CrudRepository. ol Ba BpeBei To implementation auts;”

Tn AUon o€ auTtd To EpWTNUA £pXeTal va Tn dwaoel TTAAI To Spring, KaBwg To component TTou Ba
Kdvel autowire otn Béon Tou MovieRepository 6x1 pévo €xer implementation yia Tig nén declared
peEBSBoug Tou CrudRepository aAAd utropei "BAéTTovTag" 1o Gvoua piag véag ueBodou va dnuioupyei To
avTioTOIXO query TTou TTPETTEl va Kavel oTn Bdon! ZTn dikf pag TTepimTwaon 8a avaldntroel éva movie Je
id éva ouykekpIPEVO string.

6.3.5 Separation of concerns

Avagépape apxik@ 61t o MovieController dev kdvel 10 business logic, aAA@ 6T auTtd yivetal OTO
MovieService. ¥1n cuvéxeia gidape 011 Ta method calls amAd petaBiBdlovial oto MovieRepository. Ti
aKpIBWG oupPaivel kal TToU £xoupe Kavel AdBog;

H amdvtnon eivai TrouBeva. Autd eival éva kKAaolko design pattern étav ypdgoupe pia spring
epappoyn. OéAoupe va diatnpoulpe €va kabBapd separation of concerns: Ze kdBe layer €xoupe éva
ouykekpipévo functionality TTou uAoTroloUpe Kal ePTTEPIEXEI GAAD components Xwpig va evOIaQEPETal VIO
10 BIKG TOUG implementation:

Movie
Controller

Movie

Repository

Crud
Repository

1. 210 layer Tou Movie Controller uhotroioUpue functionality TTou €xer va kavel e 1o web (http calls,
return codes etc). Autd Trepvd pe Tn aelpd Tou Ta calls oto Movie Service xwpig va EEper Ti
AKPIBWG KAVEI
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2. 210 layer TouMovie Service uhoTtroioUpe 10 business logic oxeTika pe 1o APl pag. MNa mapddeiypa

av ETTpETTe va KAvoupe £¢Tpa calls og GAAa APIs yia va Tdpoupe TTAnpogopia Ba 1o KAvaue e0W.

2 auTr TNV TTEPITITWON To business cival {ekdBapo. Me Tn ogipd Tou Trepvael Ta calls ato Movie

Repository

3. 210 Movie Repository uhoTtroioUpe Tnv emagn ye Tn Baon. EipaoTe Tuxepoi yiari ye To Spring 10
MOvo TTou XpelddeTal va Kavoupe gival va kavouue extend 1o CrudRepository Kai €Xoupe £TOIUO

TO implementation.

Me auTtd Tov TPOTTO TTETUXAIVOUUE aPevog KABe eTTiTedo va yvwpilel uévo OTI ival amapaitnto
yia TN AEITOUPYIKOTNTA TOU KOl AQETEPOU va PTTopoUde va aAAdfoupe KATTola UAOTTOINON Xwpig va

xpelaZetal va aAAGEoupe 6An Tnv uAoTroinan.

MNa mapddeiypa av amopaaicoupe va aAAdgoupe Bdaon, 1o1e Ba aANGEoupue atrAd Tnv uAotroinon

oTto MovieRepository kai Movie Service kai Movie Controller 8a peivouv avéyyixta. AvrtioToixa, av

aAAa&oupe 1o business logic, Ba aAAdEouue pévo To Movie Service, ] av aAAdfoupe KATI TNV dIETTAPA
ME Tov €Ew KOO0 Ba aAAdfoupe povo kdti ato Movie Controller

6.3.6 Movie

Avagépape 0TI aTo Movie Repository atmmoBnketoupe Movie. H kKAdan Movie utrtodnAwvel TNV Taivia Kai

£X€El TA TTOPAKATW attributes:
mEntity
fTable(name = "movies"
public class Movie {

mId

@AColumn( name
a String id;

dColumn(name

a String title;
AColumn(name = "storyline", nullable
a String storyline;

aColumn(name = "director”, nullable

a String director;

aColumn(name = "plot", nullable
a String plot;

Edw TTpéTTel va emeEnyroouve Ta €ENG:

. @Entity: uttodnAwvoupe T n KAGon auTr Ba gival éva entity KaTd To javax persistence. Oa givai

onAadn kdm TTou Ba To atrobnkelooUpE o€ Jia BAon

"movie_id", nullable

"title", nullable

. @Table(hame = "movies"): opiCoupe 611 Ba amoBnkeuTei o€ éva table pe To dvoua "movies".

21NV TEPITITWON pag Ba gival éva table oTnv postgres Bdon pag.
. @Id : urodnAwvel 611 To String id Ba gival To key oTo table pag

AvaTrruén E@appoyng ye xprion microservices
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. @Column(name = "movie_id", nullable = false): OpiCoupe T0 évopa Tou collumn KaBwg Kai To
av Ba ptropei va gival ddeia, dnAadn pe null Tipn.

AvTioToIxa £XOUlE Kal TNV UAOTTOINON Twv getters & setters aAAd dev xpridouv e ynong:

public String getId() { return id; }
a public void setId(String id) { this.id = id; }

public String getTitle() { return title; }

a public void setTitle(String title) { this.title = title; }
public String getStoryline() { return storyline; }

a public void setStoryline(String storyline) { this.storyline = storyline; }
public String getDirector() { return director; }

a public void setDirector(String director) { this.director = director; }

public String getPlot() { return plot; }

a public void setPlot(String plot) { this.plot = plot; }

6.3.7 Resource files

‘Eva onuavTikd xapakTnpioTiké Tou Spring gival 1o "Convention over configuration". Me autd evvooupe
o1 avTi va ypagoupe configuration yia 1o oTIdATIOTE, UTTAPXOUV "TTPOo-aTToPaCIcuéva” conventions yia
1O TTOU Ba yiveral T kKal TTWG. ‘Eva amd autd Ta conventions gival Ta apyeia TTou TTEPIEXOUV PETARANTEG
yla configuration. Autd B€TovTal 0TO PAKEAO resources Kal yia TO CUYKEKPIPEVO Service gival Ta €ERG:

6.3.7.1 bootstrap.yml
spring:
application:
name: movieservice
profiles:
active:
default
cloud:
config:
enabled: true
Autd TO apxeio QopTwveTal KaTd TO bootstrap Tou service, dnAadR Katd Tnv TTPWTN - TTPWTN
apyikoTtroinan kai évapén. EOw £xoupe kavel TG €€AG pubuioeig:
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. spring.application.name: 1o évopa Tou service
. spring.profiles.active: ye 1moio spring profile Ba Eekivael edv dev Tou €XOUpE OPITEl KATTOIO EUEIG
. spring.cloud.config.enabled: evepyoTtroiouue Tn ouvdeon e 1o spring cloud config server pag
6.3.7.2 application.yml
eureka:
instance:

preferIpAddress: true
client:
registerWithEureka: true
fetchRegistry: true
serviceUrl:
defaultZone: http://localhost:8761/eureka/

#S5etting the logging levels for
logging:
level:
com.netflix: WARN
org.springframework.web: WARN

com.microcorp: DEBUG

MepiAauBavel TIC Bacikég pubuioelg:

. eureka.client.registerWithEureka: evepyotroioUue 1o registration Tou service oT1o eureka server
pag

. eureka.client.fetchRegistry : evepyotroloUpe 1o local caching Tou eureka registry

. eureka.client.serviceUrl.defaultZone: emmAéyoupe o€ TT0I0 OUYKEKPIYEVO zone Ba Kdvel register
oTo eureka (edv gixaue TepIoadTEPA)

. eureka.instance.preferlpAddress: potigoUue IPs amé dns names

. logging.level: emAéyoupe To eTTiTredo logging TTou BéAoupe yia Ta diIdpopa components

Znueiwon: e autég TIG pubuioeig Ba £pBouv va TTpoaTeBolv Kal autég TTou Ba Trapel atd Tov cloud
config server.
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6.3.7.3 schema.sql

CREATE TABLE movies (

movie_id VARCHAR(100) PRIMARY KEY NOT NULL,
title TEXT NOT NULL,

storyline TEXT NOT NULL,

director TEXT NOT NULL,

plot TEXT  NOT NULL);

INSERT INTO movies (movie_id, title, storyline, director, plot)
VALUES ('e254f8c-ch42-Lebe-a82a-e2fc1d1ff78a’, 'Batman Begins', 'After training with his mentor, Batman |

INSERT INTO movies (movie_id, title, storyline, director, plot)
VALUES ('&42adb6e-fa58-47f3-9ca2-edifecdfes6c’', 'The Godfather', 'The aging patriarch of an organized cr:

Omrwg eitrape éxoupe convention over configuration pe To Spring. ‘ETol, yia va apxIKoTroifjooupe Tn Baon
Mag Og xpelddeTal va ypaywoupe emMITTAEoV KWwdika. To poévo Tou Xpeldletarl gival va BaAoupe TIg sql
€VTOAEG TTou B€AoupE va TpéCoupe o€ éva schema.sql apxeio péoa oTo QAkeAo resources Kai To Spring
Ba avaAdBel va Tig TpEEE! yia ePAG KATA To initialization.

Epeig edw emAéyoupe va :
1. kavoupe DROP 10 table Tng BAong pag e TIG TAIVIiEG
2. va atmmodnkelooupe katoia dummy dedopéva.

6.4 Renting Service

To renting-service gival To microservice TTou UAOTTOIEI TNV AgIToupyia TNG EVOIKIGCEWG Twv Taviwy. O
XPNoTNG (QuUOIKOG AvBpwWTTOG) UTTOPEI va €TTIAEYEI Wia Taivia TTou TTapéxeTtal atrd Kamoio Movie Service
KOl VO TO KATOXUPWVEl wg daveiouévn o€ autdv. Epdoov n uhotroinor pag gival yia backend, To Renting
Service divel To ammapaitnto APL. Otrwg BAETTOUNE aTTd TO OXAUA TNG APXITEKTOVIKAG £XEI TA TTAPAKATW
XOPOKTNPIOTIKA:

a N

N ’ N

Docker
Compose

-

—

Movie Service

'( #2
<

docker .
Renting

Service

- RENT FLIX -

. ouvdéeTal ue To config-server yia va apel configuration
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. OUVOEETAl UE TO eureka-server yia va UTTopEcel va evnuepwBei yia Ta uttdéAoITTa services
. ETMKOIVWVEI P Ta dIdpopa instances Tou movie-service
. ypaoel Ta dedopéva Tou oTnv PostgreSQL Bdaon.

O1 kAdoeig Tou renting service givai o1 €ENG:

6.4.1 Application Class

aSpringBootApplication
@EnableEurekaClient
oEnableCircuitBreaker
public class Application {
dLoadBalanced
mBean
public RestTemplate restTemplate() { return new RestTemplate(); }

- public static veid main(String[] args) {
SpringApplication.run(Application.class, args);

}
}

AvrtioToixa e 10 application.class Tou Movie Service, éxoupe Tnv €€AG annotations

. @SpringBootApplication: evepyotroloUe 10 Spring Boot utrodnAwvovtag o1 auTh €ival pia
Spring Boot epapuoyn

. @EnableEurekaClient: evepyotroloUpe mn AeitoupyikotnTa Tou eureka client. Autd onpaivel o
yla va ouvdeBei pe Ta uttdéAoitta services Ba yivel péow Tou eureka kai Ox1 kateuBeiav pe hard-
coded IP

. @EnableCircuitBreaker: EvepyoTrolei éva ouykekpipgévo design pattern yia €mmikoivwvia e dAAa

services 10 01Toio Kal 8a avaAUOOUUE TTOPAKATW.

Etriong dnuioupyolpe éva RestTemplate Spring bean 1ou 6a TO XPNOIYOTTOINCOUUE YIO
ETKOIVWVia Pe GAAa services. To 6T gival Spring bean onpaivel 611 €ival éva singleton TTou yiverai
managed atrd 1o spring framework kal autowired 61Tou XpeldleTal.
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6.4.2 Movie Rest Template Client

omComponent

public class MovieRestTemplateClient {
DAutowlired
RestTemplate restTemplate;

public Movie getMovie(String movield){
ResponseEntity<Movie> restExchange =
restTemplate.exchange(
— url: "http://movieservice/vi/movies/{movieId}",
HttpMethod. GET,
requestEntity: pull, Movie.class, movield);

return restExchange.getBody();

O Movie RestTemplate Client civai éva @Component (dnAadry Spring bean) Tou xpnoiyoToiEi
RestTemplate yia va "@épel" Taivieg. Ag doUuE TI aKpIBWS anuaivel auTo:

Apxika €xoupe @Autowired éva RestTemplate. AnAadr {nTdue atmmod 1o spring va pag "eicdyer”
(inject) éva object RestTemplate. MNMoUu Ba 10 Bpel Opwg; Oa eivalr To RestTemplate bean Tou
onuioupyAcaue oto application.class. To RestTemplate cival pia utility class tmou ekteAei HTTP
commands, QEPVEl TO ATTOTEAECHUA KAl TO METATPETTEI OE CUYKEKPIYEVA Objects.

>uykekpipéva atnv pébodo Movie getMovie(String movield) divoupue 1o id piag Taiviag kai gag
EMOTPEQPETAI TTIOW N TaIvia. AuTr n Taivia BpiokeTalr o€ KATTOIO movie service ouwg! OToTE yia va Tnv
QEépoupE KAVOUUE TO €ENG:

ExTeAoUpue Tnv uéBodo restTemplate.exchange() kai kavoupe HttpMethod.GET oTtn d1e0buvon:

http://movieservice/vl/movies/{movield}

To RestTemplate yvwpiel va kavel 1o call aAAG kal va petatpéyel TV amavinon o Movie
object. Mwg duwg &Epel va Bpel T dieuBuvan otav dev TTePIEXEl IP aAAd povo 1o dvopa movieservice;
Edw €pyxetal va Bonbrioel To eureka server. ATrd Tn GTIYUA TTOU £€X0UE evepyoTToinael To @EurekaClient
Ba petarpéyel 1o http://movieservice/ oTnv KATAAANAN &1EUBUVON WOTE va UTTOPETEI VA ETTIKOIVWVHOEI TO
RestTemplate. MNpétrel va onueiwoouue 011 autd O cupPaivel pévo o€ ouvepyaaia pe To RestTemokate,
aAAG OTI yia TNV €QOPUOYA PAG OTTOUBNTTOTE XPNOIMOTTOINCOUNE avTioTOIXEG BlEuBUvOoEIS Ba yivouv
resolve a1rd 1o registry Tou Eureka Server.
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6.4.3 Service Config

dComponent
public class ServiceConfig{

#)\Value("${example.property}")
private String exampleProperty="";

public String getExampleProperty(){
return exampleProperty;

}

H ouykekpipyévn KAGon pag Bonbda va emodeicoupe pia emmAéov Asitoupyia Tou Spring Kal £va KAAO
coding practice.

OTwg £xoupe avagEpel UTTopouue va éxoupe configuration values péoca oe didgopa apxeia
o6mrwg application.yml, application.properties KTA TTou 10 Spring utrooTnpiCel. Nwg duwg Ba eI0aGyouue
QUTEG TIG TIUEG OTOV KWOIKA pag; AuTo To TIETUXAIVOUE e TO annotation @Value.

2T OUYKEKPIPEVN TTEPITITWON TO Spring Ba WAagel yia Tnv T example.property kai 6a Tnv KAvel
inject otn petaBAnTr exampleProperty. Autr n Asitoupyia utrapxel o€ OAa Ta spring beans ouwg av
apxiooupe va k@voupe inject @Value petaBAnTég TTavTou TOTE apxidel To anti-pattern 611 0 KWAIKAG Pag
"woAuvetal" pe configuration. ETriong, av xpnoiyotroloucaue Tnv idia Tiuf example.property oe mdpa
TTOAAG onpeia kal ato pEAAov BéAaue va BdAoupe kai kKatolo business logic iow ammé auth Ba ATav
duokoAo.

lNa autd KaAo gival va xpnoiyoTroloUue KAatrola configuration class oTnv OTToia CUYKEVTPWYOUNE
TIG TIUEG QUTEG Kal META TIC KAVOUUE expose OTnv UTTOAOITTN €Qapuoy MEow PEBGOWV OTTWG N
getExampleProperty().
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6.4.4 Movie

public class Movie {
String id;
String title;
String storyline;
String director;
String plot;
public String getTd() { return id; }
public void setTd(String id) { this.id = id; }
public String getTitle() { return title; }
public void setTitle(String title) { this.title = title; }
public String getStoryline() { return storyline; }
public void setStoryline(String storyline) { this.storyline = storyline; }
public String getDirector() { return director; }
public void setDirector(String director) { this.director = director; }

public String getPlot() { return plot; }

public void setPlot(String plot) { this.plot = plot; }

}

AuTn gival n KAdon TTou avatrapioTd TNV TaIvia TToU TTPOCQPEPEI TTPOG £voikiaon To Renting Service. Eivai
6uola pe TNV avtioToixn KAAon 1Tou €xoupe \dn avaAuoel oto Movie service. Eival onuavtikd étav
OouAeUouUpE Pe microservices, autd va HIAAve pe To id10 model. Ze SIaQOopETIK TTEPITITWON, AV YA
Tapddelyua To Movie Tou Renting Service kai To Movie Tou Movie Service fTav dIAQOPETIKA, OTAV TO
Rest Template £épepve TIG Talvieg atTé TO Movie Services 8¢ Ba YTTopoUcE va TIG JETATPEWEI O€ TaIVia TOU
Rentint Service.
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6.4.5 Renting

DEntity

ATable(name = "rentings"

public class Renting {
old
aColumn(name = "renting id", nullable = false)
private String rentingId;

Column(name = "movie_id", nullable = false)

private String movieId;

aTransient

_mm

private String movieTitle ;

aTransient
private String storyline ="";

@Transient
private String director ="";

@Transient
private String plot ="";

fdColumn{name = "renter name", nullable = false)
private String renterName;

aColumn(name = "renting type"”, nullable = false)
private String rentingType;

aColumn(name = "renting max", nullable = false)
private Integer rentingMax;

AvtioToixa pe Tnv Movie, n Renting class avatmapiotd Tnv evoikiaon piag Taviag. e auth
XpnolgoTrolouue Ta €€RG annotations:

. @Entity: uttodnAwvouue o1 gival éva entity class, dnAadn pia kAdon TTou Ba atrodnkeuTei 0N
Baon waoTe va tnv Kavel manage 1o hibernate.

. @Table(name = "rentings"): dnAwvouue TO évopa TOU TrivaKa GOTOV OTToi0 B€Aoupe va
amrofnkeutei otnv SQL Bdon pag.

. @Id: dnAwvel 611 1o field autd Ba Asitoupyei oav key oTo table

. @Column(name = "renting_id", nullable = false): dnAwvoupe To dvopa TNG OTHANG GTO OTT0I0 Ba

amroOnkeuTei To avtioToixo field kar av 8éAoupe va emiTpémreral null TipA
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. @Transient: uttodnAwvel éva Tedio To otroio dev givai persistent (dev ammoBnkeleTal oTn BAon).
21NV eg@apuoyr] pog amobnkeloupe TO movield kal emopévwg av XpelaoTouue TTaAI TIG
TTANPoQopicS yia To movieTitle ymmopouue va TiIG Bpoupe AN (Héow TOu movie service). ‘ETol
apevog yAitwvoupue duplication Tng TTAnpo@opiag aAAd kal va €xoupe stale dedopéva: Edav
aAAGEel To Gvoua Tng Taviag oto movie service de Ba 10 €xoupe ammoBnkeupévo AGBog OTO
rengint service.

6.4.6 Renting Repository
aRepository
public interface RentingRepository extends CrudRepository<Renting,String> {
public List<Renting> findByMovieId(String movield);
public Renting findByMovieIdAndRentingId(String movieId, String rentingId);
}

To Renting Repository ival To @Repository Tou pag divel TpdéoBacn otn BAon yia va amobnkeUOUUE
TIG evoIKIAoEIG. AKOAouBei To patter TTou €idape kal OTO movie repository:

. kavel extend éva CrudRepository<Renting,String> dnAadny éva CRUD (create read update
delete) repository pe key String kai value Renting.
. TTPOo0BETEI BUO ETTITTAEOV EBGDOUG, TIG

o findByMovield(String movield) TTou emoTpEQPel OAEG TIG EVOIKIAOEIG TNG iBIag Taviag

o findbyMovieldandRentingld(String movield, String rentingld) TTou Bpiokel TNV evoikiaon ue
OUYKEKPIMEVO Movie Kal renting id.

Edw agicel va onueiwooupe 611 To Spring Data JPA (To module Tou spring TTou pag divel auTé To
functionality) eival apkeTd £EUTTVO OTO va Eexwpiel Kal TOV apIBUo Twv atmoTEAEOPATWY EVOG query TTou
KAvel pia péBodog. Ma tapddeiyua, avayvwpilel 6t n findByMovield() 8a emoTpéwel TTOAAG
atroTeAéopaTa yiaTti €xoupe BEoel To return value gav List . Ze avTiBeTn TepiTTTwon, av TepIYEVAUE €va
object kai €Bpioke TTOAAG, Ba gixaue exception.

6.4.7 Renting Service Controller

O Renting Service Controller givai o Controller, dnAadA To component Trou diaxeipifetal API endpoints,
pEéow Tou oTToiou TTapExoupe To functionality Twv evOIKIGoEWY TTPOG TO XPAOTN. AG dOUPE OE TUAPOTA TIG
AgIToupyieg Tou:

tController

oRe
public class RentingServiceController {

private static final Logger logger = LoggerFactory.getlogger(RentingServiceController.class);

uestMapping(value="vi/movies/{movieId}/rentings")

dAutowired
private RentingService rentingService;

DAutowired
private ServiceConfig serviceConfig;

. @RestController: ¥1n java utrdpyel n duvardtnTa éva annotation va cuptreplAauBdvel oe autod
TEPIOOOTEPA annotations. Edw, 10 @RestController annotation eival évag ocuvduaopog Twv
@Controller kai @ResponseBody . Eivar dnAadr €vag controller kar To return object Twv
pnEBSOWV TOu XpnaiyoTrolgiTal oav body oTo response TTou Ba eTTIOTPAPEI OTO AVTIOTOIXO request
(Ba eTTEENYNOET TTAPAKATW)

. OpiCoupe 10 path ato otoio Ba "akouel" o Controller pag. Autd 10 KAvouue GTO annotation
@RequestMapping. MdAioTa, To path gival vl/movies/{movield}/rentings oTo otroio T0 spring 6a
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avayvwpilel otroladATTOTE TIPA 0T B0 Tou Movield kal Ba pTTopEi va pag 1o dwWaoel Kal OToV
controller cav argument (8a 1o doUuE 0TN CUVEXEIQ)

. kavouue @Autowired Ta RentingService kai Serviceconfig. Autd anuaivel 611 To spring KaTd 1o
runtime 6a kdvel inject TTpayuaTika objects o€ autd Ta fields.
. AnuioupyoUpe éva Logger yia va PTTOPECOUNE VA EKTUTTWOOUUE Ta logs pag kai 6y atmAd va

Kavoupe printin()

dRequestMapping(value="/",method = RequestMethod.GET)
public List<Renting> getRentings(dPathVariable("movieId") String movielId) {
logger.debug("RentingServiceController Correlation id: {}",
UserContextHolder.getContext().getCorrelationId());
return rentingService.getRentingsByMovie(movield);

Anuioupynoape éva endpoint ato path "/" yia yé6odo HTTP GET. MNpétmel va onUEIWOOUE OTI
10 path o€ method level AciToupyei TTPooBeTIKG 0TO ApXIKO path TTou dnAwaoape oe class level. AnAadn:

TeAIKO endpoint path = class level path + method level path

2 auTtr) TN NEBODO emMOTPEPOUNE Wia AioTa aTTd €VOIKIAOEIG KAl TTAipVOUUE oav argument éva
movield. Autd To argument Ba 1o Bpel pévo Tou TO spring aTd To path oTo otoio £yive To GET . Tnv
AgIToupyia auTh TNV TTaipvoupe péow Tou @PathVariable

To movield autd 10 TTeEpvape oTo Renting Service kal Bpiokoupe OAEG TIG EVOIKIAOEIG YIO AUTH
TNV TaIvia Kal TIG ETMIOTPEPOUNE O AioTa.

H péBodog getRentings() €éxer oav return value éva List<Rentings> . Emeidn éxouue
XpnolgoTtroinoel To annotation @ResponseBody, autr n Aiota 6a 606¢i ocav body oto HTTP response
pe TN poper] JISON.

dRequestMapping(value="/{rentingId}" ,method = RequestMethod.GET)
public Renting getRentings(@PathVariable("movieId") String movield,

@Pathvariable("rentingId") String rentingld) {

return rentingService.getRenting(movield, rentingId);

Edw aA\&Coupe 10 path, TTpooBéTovTag Kai To rentingld kai xpnoigotroloUpe dUo @PathVariable
éva yia To movield kai éva yia 1o rentingld. AvTioToixa TTIOTPEQOUUE TNV EVOIKIOON TTOU QVTICTOIXEI 0T
ids autd agou Tnv éxoupue Bpel y€ow Tou Renting Service.

dRequestMapping(value="{rentingId}",method = RequestMethod.PUT)
public void updateRentings(aPathVariable("rentingId") String rentingld,
iRequestBody Renting renting) {
rentingService.updateRenting(renting);

To 101aiTepo o€ autd To endpoint ival 611 akouael ae péBodo HTTP PUT. levika étav K&dvoupe
PUT o€ KATTOI0 GUYKEKPIPEVO resource avTikaBioToUE TO resource auTd e ekeivo TTou divouue aav
argument. Xpnoiyelel dnAadn yia va kdvoupe update kdtrolo resrouce. AvTioToixa Kal £5W KAVOUME
update To Renting TTou avTioToixei aTo rentingld TTou £xoupe Tapel atd To @PathVariale pe 1o Renting
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TTou pag divetalr péoa oto @RequestBody . Request body eival To body Tou HTTP request 1Tou pag
yivetal kai To Spring kavel yévo Tou 1o deserialization atd json og java object.

dRequestMapping(value="/",method = RequestMethod.POST)
public void saveRentings(@dRequestBody Renting renting) { rentingService.saveRenting(renting); }

AvtioToixa, n HTTP POST Tmaipvel éva resource amd 1o request kal To dnuioupyei/owdel xwpig
auTé va uttdpxel atmoé TTpiv. 'ETol kai €édw TTaipvel éva Renting (evoikiaon) atré 1o @RequestBody kal To
owdel yéow Tou Renting Service.

dRequestMapping(value="{rentingId}" ,method = RequestMethod.DELETE)
fResponseStatus(HttpStatus.NO_CONTENT)
public void deleteRenting(@PathVariable("rentingId") String rentingld,
ARequestBody Renting renting) {
rentingService.deleteRenting(renting);

AvrTioToixa yia va diaypdyoupue €va resource xpnoiyotrolouue HTTP GET. Edw diaypd@oupe
TNV avriotoixn evoikioon. Me TOo annotation @ResponseStatus(HttpStatus.NO_CONTENT)
emoTpEéPoupe éva HTTP response pe kwdikd 204 , dnAadn o1 diaypa@Tnke Kai &e XpeldleTal KATToIa
eTMITTAEOV TTPAEN.

6.4.8 Discovery Service

aService
public class DiscoveryService {
aAutowired
private DiscoveryClient discoveryClient;

public List getEurekaServices(){
List<String> services = new Arraylistes();

discoveryClient.getServices().forEach(serviceName — {
discoveryClient.getInstances(serviceName).forEach(instance—{
services.add( String.format("%s:%s",serviceName,instance.getUri()));
1);
1);

return services;

To Discovery service cival éva @Service (dnAadr éva spring component 0TO OTTOI0 OUYKEVTPUWVOUUE
business logic) To oTT0i0 TO XPNOIMOTTOIOUUE TTEPIOCCOTEPO Yia debugging. XKoTTdG Tou gival va TTPOCQEPEI
6Aa Ta services 1Tou gival available oto eureka server.

Na va 710 KAvoupe autd KAvoupe @Autowired 71O  DiscoveryClient kar  pe
discoveryClient.getinstances() Traipvoupe 6Aa Ta services. BAéTToupe Tnv atrAGTNTA TOU Spring KaBwg
¢ XpeldleTal va EEPOUNE TITTOTA yIa TO TTWG AUTO £TIKOIVWVED Ye To Eureka. Téhog kdvoupe Eva atrAd
string manipulation oTn pop®r Tou BEAOUUE Kal TA ETTIOTPEQPOUUE
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6.4.9 Tools Controller

aRestController
ARequestMapping(value="v1/tools")
public class ToolsController {

mAutowired

private DiscoveryService discoveryService;

dRequestMapping(value="/eureka/services" ,method = RequestMethod.GET)
public List<String> getEurekaServices() {

return discoveryService.getEurekaServices();

}

O ouykekpipyévog Controller dev atroteAei TuAPa Tou core functionality Tng e@apuoyrig aAAd eival
Xpnoipog yia 1o debugging. Katroleg @opéc cival xprioigo yia 1o developer va BAémel oe éva live
microservice pe ToId GAAa microservices emikolvwvel. MNa autd 10 Adyo, éxoupe KAvel expose Ta
microserves mou BAémmel péow Tou Eureka oe éva /tools endpoint. ATTAd kdvoupe autowire TO
DiscoveryService kai emaTpépoupe Ta Eureka Services.

6.4.10 Renting Service

Eivail To service trou repiAapavel To Baaiké business logic Tou Renting service. Mepihapavel Ta calls
TTOU TTPETTEI Va yivouv oTa GAAa services (movie services) kal Xpnoldotrolei resilience design patterns
yla va emKOIVWVED Padi Toug. @a avaAlcooupe OI1E€0dIKA TNV UAOTTOINGON Kal TTAPANETPOTIOINGN TWV
pattern autwy, aAAd n BewpNTIKr TOUG TTEPIYPAPN YIVETAI O€ CeXWPIOTO KEQAAIO.
NAbGyw Tou peyEBoug Kal TNG TTOAUTTAOKOTNTAG TNG KAAGNG auTrg Ba Tnv avaAlcoupe TUNUATikd.
aService
public class RentingService {
private static final Logger logger = LoggerFactory.getlogger(RentingService.class);
dAutowired
private RentingRepository rentingRepository;

@Autowired
ServiceConfig config;

DAutowired

MovieRestTemplateClient movieRestClient;

. @Service: Eidotroloupe 1o Spring 611 auTod gival éva spring component Kal TTPETTEl va TO KAVEI
manage oav spring bean

. onuioupyouue éva slf4j logger yia va ekTuTTWVOUE Ta logs pag.

. KAvoupue @Autowired Ta beans RentingRepository, ServiceConfig Kal

MovieRestTemplateClient. To dependency injection Tou spring 8a pag Ta @épel oTo runtime
XWPIG va XpelooTei epeic va KAvoupe KATI GAAO.
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public Renting getRenting(String movielId, String rentingld) {
Renting renting = rentingRepositery.findByMovielIdAndRentingId(movieId, rentingld);

Movie movie = getMovie(movield);

return renting
.withMovieTitle( movie.getTitle())
.withStoryline( movie.getStoryline())
.withPlot( movie.getDirector() )
.withDirector( movie.getPlot() )
.withComment(config.getExampleProperty());

oHystrixCommand
private Movie getMovie(String movield) {
return movieRestClient.getMovie(movield);

}

H pébodog getRenting(String movield, String rentingld) Traipvel cav arguments éva movield kai
éva rentingld kal eToTPEQPEl TNV avTioToIXN €volkiaan. To cwaoTo object To Bpiokel ammd Tn Bdon péow
Tou RentingRepository kévovTtag éva query findByMovieldAndRentingld()

Opwg o6mwg €idape otnv Renting.class o1 TTANpo@opieg OXETIKEG ME Tnv Taivia Ogv
atroBnkevovTal oTn BAcn yia va atro@uyoule stale data. ETropévwg 10 object TTou pag emmoTpépeTal atd
TO repository ival EANITTEG.

Tig emmAéov TTAnpo@opieg Ba TIG @époupe atmd 10 movieRestClient péow Tng getMovie()
peBOdou. AuTh xpnoipotrolei To Movie Rest Template Client yia va @épel Tig TTAnpogopieg. O Movie Rest
Template Client xpnoiyoTrolei €va rest template, 61Twg €idae, yia va TTIKOIVWVATEI JE TO mMovie service
aAAd yia To RentingService.class auté givai transparent.

To mo onuavtiké civar To annotation @HystrixCommand oTtnvgetMovie(). Me autd T0
annotation kdvoupe wrap Tnv getMovie() pe éva Hystrix Circuit Breaker. AnAadr 10 Hystrix Ba kavel
monitor Tn péBodo auTr Kal av apyrioel va emmoTpEéwel Ba Tn diIakowel yia va unv éxouue degradation.
AuTéG gival o Mo BACIKOG TPOTTOG TTOU PTTOPEI va XpnaiuoTroindei To Hystrix kai XpnoiyoTrolei OAeg TIg
defualt nipég (yia mapddeiyua to timeout ota 1000 milliseconds). Na onueiwBei 611 yia va Asitoupynoel
T0 @HystrixCommand Tpémel va cuvdudletal pe 10 @EnableCircuitBreaker 1mou oTtn O8Ik pag
TEPITTTWON TO £Xoupe BAAel oTo application.class
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AHystrixCommand(fallbackMethod = "buildFallbackMovieList",

)

threadPoolKey = "rentingByMovieThreadPool”,

threadPoolProperties =
{@HystrixProperty(name = "coresize",value="30"),
aHystrixProperty(name="maxQueueSize", value="10")}

commandProperties={
@HystrixProperty(name="circuitBreaker.requestVolumeThreshold", value="10"),
aHystrixProperty(name="circuitBreaker.errorThresholdPercentage”, value="75")
@HystrixProperty(name="circuitBreaker.sleepWindowInMilliseconds", value="7000"),
oHystrixProperty(name="metrics.rollingStats.timeInMilliseconds", value="15000"),
@HystrixProperty(name="metrics.rollingStats.numBuckets", value="5")}

public List<Renting> getRentingsByMovie(String movieId){

logger.debug("RentingService.getRentingsByMovie Correlation id: {}",
UserContextHolder.getContext().getCorrelationId())
randomlyRunLong();

return rentingRepository.findByMovieId(movield);

private List<Renting> buildFallbackMovielist(String movieId){

}

List<Renting> fallbackList = new ArraylList<();
Renting renting = new Renting()
.withId("oeeo000-00-00000" )
.withMovieId( movieId )
.withRenterName("Sorry no renting information currently available")
.withComment("Sorry no renting information currently available")
.withDirector("Sorry no renting information currently available");
fallbackList.add(renting);
return fallbackList;

Me Tnv getRentingsByMovie() Bpickoupne OAa TIG EVOIKIAOEIG yia pia ouykekpipévn Tavia. MaA
OTTWG BAETTOUNE €xoupe KAvel wrap Tnv péBodo pe @HystrixCommand , evepyoTroiwvTtag dnAadrh 1o
circuit breaker, aAAG auTh TN @opd xpnoiyoTToloUpE BIKO Hag CUYKEKPIPEVO configuration avTi Tou default:

. fallbackMethod: Xe trepimTwon 1ou evepyotroinBei 1o circuit breaker Ba ekteAeaTei authi n
pEBodog oav fallback. 'Exoupe dnAadrh cuvduacud Tou circuit breaker pe fallback pattern
. threadPoolKey: ta calls autou Tou hystrix command Ba yivouv o€ éva OUYKEKPIPEVO EEXWPIOTO
thread pool pe autd 10 dvopa. ‘Exoupe dnAadn cuvduacoud Tou circuit breaker pe bulkheads
. threadPoolProperties: divoupe emmAéov configuration yia fine-tuning Tou hystrix command:
o coreSize: 10 péyebog Tou thread pool
o maxQueuesSize: To péyioTo PéyeBog Tou queue PTrpooTd atd 1o thread pool
o  circuitBreaker.requestVolumeThreshold: o pivipoupy apiBudg call Tou TTpéTmel va yivouv
process o€ éva ouyKekpiuévo time window TrpIv To hystrix apyioel va e€€TAlel av TTPETTEI va
EVEPYOTTOINTEI TO circuit breaker
o  circuitBreaker.error-ThresholdPercentage: 1o TooooTo Twv calls TTou TTpéTrel va yivouv fall
péoa o€ éva ouykekpiuévo time window waTe va evepyoTroinBei To circuit breaker.
o circuitBreaker.sleepWindowlInMilliseconds: o xpdvog tmou 10 hystrix Ba Tepiyével TTpIv

Eavadokipdael auto 1o call apdTou 1o circuit breaker evepyoTtroinBei.
metrics.rollingStats.timelnMilliseconds: To time window oT0 0TT0i0 AvaPEPOUOCTAV TIPIV

metrics.rollingStats.numBuckets: o apiBudg Twv buckets oto oTroio xwpiletal TO time
window
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Me dAAa Adyia pe autd 1o configuration To Hystrix Ba ekteAéoel 6Aa Ta calls autrg Tng neBddou
oe éva threadpool pe 6voua threadPoolKey kai pe coreSize apiBud threads. Av katrolo call kdvel
TEPIOTOTEPO aTTO TO timeoutinMilliseconds Ba diakéwel 1o call kai Ba ekteAéoel Tnv fallbackMethod avri
autou. Av Twpa péoa oe éva rolling time window &idpkeiag metrics.rollingStats.timelnMilliseconds Travw
atré To circuitBreaker.error-ThresholdPercentage yivouv fail, T101e 8a evepyotroinbei 1o circuit breaker.
Autd onpaivel 6T yia To Hystrix 1o resource autd eival unavailable kar 6¢ 6a dokiuydoel GAAa calls o€
auTo TTpIv Trepdoouyv sleepWindowlInMilliseconds deutepOAeTTTa.

Eg@boov ot gudg n getRentingsByMovie() xTuttdel To RentingRepository 1mou yvwpioupe OTi
eivai local resource ka1 6x1 remote &€ Ba kavel ToTé timeout. MNa auté pe TNV randomlyRunLong() kGvoupue
etmitndeg k&Toia Tuxaia calls va kavouv timeout.

2¢ auTA Tnv TrepiTrTwaon 1o hystrix ekteAei Tnv buildFallbackMovieList() Tou emoTpégel KATTOIEG
dummy data.

private void randomlyRunLong(){
Random rand = new Random();

int randomNum = rand.nextInt( bound: (3 - 1) + 1) + 1;

if (randomNum=3) sleep();

private void sleep(){
try {
Thread.sleep( millis 11000);
} catch (InterruptedException e) {
e.printStackTrace();

[

}

H uAotroinon tng rundomlyRunLong() civar 18icitepa atmAr] kai TTPOKAAEl pia kaBuotépnon
(Thread.sleep(1100) ot pia OTIG TPEIG €KTEAECEIG TNG. AuTH n KaBuoTEPnon eivalr ApKeETH yia va
evepyoTtroifjoel 1o fallback Tou hystrix
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public void saveRenting(Renting renting){
renting.withId( UUID.randomUUID().toString());

rentingRepository.save(renting);

public void updateRenting(Renting renting){
rentingRepository.save(renting);

public void deleteRenting(Renting renting){
rentingRepository.delete( renting.getRentingId());
}

O1 saveRenting(), updateRenting() kai deleteRenting() k&dvouv attAd save, update kai delete Tig
QAVTIOTOIXEG EVOIKIAOEIG HECW TOU RentingRepository.

6.4.11 Resource files

Kai eédw xpnoipoTtroiouue Tpia diagopeTikda resource files:

6.4.11.1 bootstrap.ymli
spring:
application:
name: rentingservice
profiles:
active:
default
cloud:
config:
enabled: true
Edw kdvouue pubuioeig TTou @opTWwVoVTal KATd To bootstraping TNG Q@apuoyng:

. spring.application.name : T0 évopa TNG EPAPUOYAS HAG
. spring.profiles.active: To spring profile TTou evepyoTroigital av dev opicoupe KATToI0 GAAO
. spring.cloud.config.enabled: evepyotroioUue Tn ouvdeon pe 1o cloud config server woTe va TTapel

kai To emiTAéov shared configuration
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6.4.11.2 application.yml

BEUreHKa:
instance:
preferIpAddress: true
client:
registerWithEureka: true
fetchRegistry: true
serviceuUrl:
defaultZone: http://localhost:8761/eureka/

=

s o
#Setting the 0o
:’J-.I.I. 5 LiP '\.-‘__“__‘

T

logging:

level:
com.netflix: WARN
org.springframework.web: WARN
com.microcorp: DEBUG

. eureka.client.registerWithEureka: registration Tou service ato eureka server

. eureka.client.fetchRegistry : local caching Tou eureka registry

. eureka.client.serviceUrl.defaultZone: emA£youpe o€ TTOI0 OUYKEKPIUEVO zone Ba Kavel register
oTo eureka

. eureka.instance.preferlpAddress: mpotipgoUue IPs ammé DNS names

. logging.level: emAéyoupue 1O eTTiTedO logging TTou BEAouE yia Ta diId@opa components

6.4.11.3 schema.sql

DROP TABLE IF EXISTS rentings;

CREATE TABLE rentings (

renting_id VARCHAR(100) PRIMARY KEY NOT NULL,
movie_id  TEXT NOT NULL,

renting_type TEXT NOT NULL,

renter_name TEXT NOT NULL

renting_max INT NOT NULL

renting_allocated INT,

comment VARCHAR(100));

INSERT INTO rentings (renting_id, movie_id, renting_type, renter_name, renting_max, renting_allocated)

VALUES ('f3831f8c-c338-4ebe-a82a-e2fcld1ff78a’', 'e254f8c-c442-4ebe-a82a-e2fcldiff78a’, 'pre-paid','John sSmith', 100,5);
INSERT INTO rentings (renting_id, movie_id, renting_type, renter_name, renting_max, renting_allocated)

VALUES ('t9876f8c-c338-4abc-zf6a-tttl', 'e254f8c-cL442-4ebe-a82a-e2fcldiff78a’, 'paid-after’,'lJack Black', 7, 3);

INSERT INTO rentings (renting_id, movie_id, renting_type, renter_name, renting_max, renting_allocated)

VALUES ('38777179-7094-4200-9d61-edb101c6eass’, '4ti42adb6e-fa58-47f3-9ca2-edlfecdfe86c', 'paid-after','Helen Brown', 15,8);
INSERT INTO rentings (renting_id, movie_id, renting_type, renter_name, renting_max, renting_allocated)

VALUES ('08dbe05-606e-4dad-9d33-90ef10e334f9', '4L42adb6e-fa58-47f3-9ca2-edlfecdfe86c’, 'pre-paid’','Mary White', 16,16);

Kai €dw yia va apxIKOTTOINCOUNE Tn BAon Jag xpnaoiyoTroloUue To schema.sql apxegio 1o otroio
autéuata 1o diafddlel To Spring Kai eKTeAEi TIG SQL eVTOAEG TTOU TTEPIEXEL:

1. ké&vel DROP Ttov Trivaka €&v UTTAPXEl
2. OnuIoupyEi Tov TTivaKa TTOU AvTIOTOIXEI 0TO object Renting
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3. eiodayel (INSERT) kdmroia dummy data

7 Resilience Design Patterns

Otav oxedidfoupe Wia epapuoyn JE microservices TTPETTEI OTNV GPXITEKTOVIKA KAl GTNV UAOTTOINCN Hag
va Kavoupe autd TTou ovopdaloupe paradigm shift, dnAadf va avaBewprooupe TTPAYHATA TTOU PEXPI
TWpPa Bewpoloaue dedopéva. Ze Hia KAAOIKN JOVOAIBIKA epappoyn Ta did@opa modules e Ta oTroia
ETTIKOIVWVEI TO component pag eival TUAPA TNG idIag eQapuUoyns, YVwPiCouue akpIBwG TToU BpioKeTal Kal
TTWG Va ETTIKOIVWVACOUNE Padi Tou, gival éva Kal Jovadikd Kal ITTopoUE va BEwpragoue autovonTo OTI
Ba pag ammavtAoel, SIAQPOPETIKA N eQapuoyr] o€ Ba AEITOUPVEi.
AvTiBeTa, o€ pIa eQappoyn Pe microservices, Otav éva service €MIKOIVWVEI PE KATTOIO AAAO
TIPETTEI va AQPBAvVOUUE UTTOWN POG Ta €ENG:
1. O¢ev yvwpifoupe Tou BpiokeTal auTd TO Service*: uytropei va gival KOPPdT TN EQAPUOYRS Hag,
MTTOpPET EEWTEPIKS Service, YTTOPED va gival service TNG EQAapuUoyrG HAg TTOU AEITOUPYET oav proxy
yIa KATT0I0 EWTEPIKO

2. dev yvwpifoupe Té6oa GoIa Services UTTApXOouUV: PTTopEi va UTTApXouV TTOAAG BIa@OpPETIKA
instances dpa dev utTopoupe va gipaate BEBaiol yia To load TTou diaxeipifeTal To KaBéva

3. Odev yvwpiloupe og OGO XpOvo Ba Hag aTTaVTHOEL: £QOoOV Oev YVwPiCoupE TToU BpioKeTal
kai Ti load €xel Ogv PuTTOpOoUNE va eyyunBoUue 6TI Ba aTTAVIACElI 0€ GUYKEKPIPEVO XPOVO

4. 6ev yvwpifoupe edv Ba pag aTravrAoEl: PTTOPEI TO OUYKEKPIYEVO Service va pnv gival Kav
available

KatahaBaivoupe 0TI KOBWG n apXITEKTOVIKH TNG EQAPUOYNG KME microservices gival eUPETARANTN,
£TO1 KAl N APXITEKTOVIKI TNG UAOTTOINONAG Pag TTPETTEN va gival "apuvTIKA" KAl va TTPOQUAACTONACTE aTro
TUXOV aTTOTUXiEGS. [N va TO emMTUXOUNE QUTO UTTAPXOUV Tpia TTOAU atroTeAeouaTikd design patterns:

1. circuit breaker
2. fallback
3. bulkeheads

7.1.1 Circuit Breaker

To Circuit Breaker traipvel To Ovoud tou a1rd Ta NAeKTPIKA KUKAWaTa. OTav B€Aoupe va TTpo@uUAdEouue
€va KUKAwWPa atmé utrep@opTwaon Tou Bafoupe pia ac@aleia n otroia Kaiyeral "kOBovTag" 10 KUKAWA.
Me autd Tov TPOTTO TTPOCTATEUOUNE TIG OUCKEUEG TOU KUKAWMPOTOG OAAG TO KUKAWMA pag TTAéov dev
AeIToupyei.

AvtioToIxa, oTa microservices otav BéAoupe va kdvoupe éva call oe €éva GAAo service yia 1o
otroio d¢gv €ipaoTe aiyoupol o€ TTOON WwEa Ba pYag atravtroel, TTapatnpouue 1o call kal To "kéouue" éTav
apynoel Tapatrdvw atoé Kamoio 6plo. Etriong étav apketd calls o€ éva GUYKEKPIPNEVO ATTOUAKPUOUEVO
service £xouv atroTUxel T0TE BewpoUpe To service autd unavailable kar dev Eodeuoupe Xpdvo OTO va
OOKINAJOUUE VA TO EAVAXTUTIIIOOULE.

7.1.2 Fallback

KdaBe remote call o kdmoio dAAo service yivetal yia Katolo Adyo Kal eTTOPEVWG KABE @opd TTou yiveTal
fail éva Tétol0 call xdvoupe éva Turpa Tng AsiToupyikOTNTAG. AVTi N EQapUOynA Hag va TTETALEI ATTAG KATTOI0
exception kal va akoAouBAoel £va error case pe To fallback design pattern étav kdrmoio remote call
oTTOTUXEI TO QVTIKGBIoTOUNE pE KATToIa AAAN evEPyEIQ.

MNa mapddelypa, ag @avractolue oto backend evdg social site 611 utrdpyel éva call o éva
remote service 1Tou kdavel data analysis kal eTTIOTPEQPEI TA TTI0 relevant posts yia KATTOIO GUYKEKPIPEVO
XPNOoTN. XTnVv TEPITTTWON TIOU TO Service autd Oev otravinoel, avii va XAooupe TeAsiwg TN
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AeiroupyikoTnTa propoupe pe fallback va avrikataoTiooupe Ta relevant posts pe ta o mpoéoceara. ‘Etol
TTPOCPEPOUE KATTOIO AEITOUPYIKOTNTA OTO XPAOTN.

7.1.3 Bulkheads

To design pattern autd TTpoépxeTal atmd Ta TTAoIa OTTOU 0 OKEAETOG TOU TTAOIOU XWPICETaI O QUTOVOUA
kar udartooTeyn (bulkheads) TuAuaTa WoTe av KATOI0 aTTd AUTA €Xel OlIAPPON va PNV TTANPPUpPICEI
0AGKANpPoO Kal BouAIdEel.

AvtioToIxa, ota microservices emmeldr) ouvnBwg €xoupe TTOAG calls o TTOAAG Sla@opeTiké
services ka6 gival va Ta diaxwpifoupe o€ EexwploTd thread pools waTte €va evdexduevo TTPORANUa o€
Kdtrolo dAAO service va pnv emrnpeddel Tnv emmkoivwvia pe Ta utréAoima. Ta thread pools Asitoupyouv

onAadn cav bulkheads.

il

Circuit Breaker

Fallback

(L

Local DB

Bulkheads

- B ) - W]
o e e omme
M/S A M/S B

7.1.4 Spring Cloud Netflix Hystrix

OewpnTIKA KABe éva atrd autd Ta patterns eival amAd otnv karavénon kai 6a pytropouce o KAEOe
developer va Ta kdvel implement pévog Tou. Opwg autd agevog Ba rfTav xpovoRoépo agetépou Ba
elofyaye emTTAL0V KWOIKA ATTAd yId va KAVOUUE monitor Tn AEITOUpYIKOTNTA Tou A®N UTTAPXOVTOG KWAIKA.
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Autd oTa microservices Kal Je 1o Spring dev 10 BEAOUPE KAl UTTOPOUUE VA TO GTTOPUYOUUE UE TO Spring
Cloud Netflix Hystrix.

To Spring Cloud Netflix Hystrix givai pia BiBAI0BrKn TTou emiTpéTTel aTO developer va kKavel XpAon
TWV TPIWV QuTWyV pattern oe 6moio call emBupei eUkoAa kal ypAyopa. ZUyKeKpIPEva Oivel TIG €ENG
ouvaToTnTEG:

. Na kavel wrap kamoio remote call ye circuit breaker

. Na evepyoTroigi Ta circuit breaker pe d1a@OPETIKA timeouts.

. Na avaBérel o€ kaB¢ circuit breaker €va fallback strategy yia va 1o ekTeAei 6Tav "KoTrei" To circuit
breaker

. Na xpnoipotroiei dlagopeTikd thread pools yia ta Siag@opeTikd circuit breakers wote va

xpnoipotroiei kai To bulkhead pattern.

To Hystrix xpnoiyoTrolei annotations yia va evepyoTToinBei Kal TTEpIcOOTEPEG AETTTOUEPEIEG TOOO YIA TV
AeIToupyIkOTNTa TOU 600 Kal yIa TNV TTOPAPETPOTTOINGT TOu Ppiokovral oTnv avaAuon Tou
Renting Service

8 Deployment

2€ auTtd TO onueio £€xoupe avamTUEel Ta apvnNTIKA TwV HOVOAIBIKWY £QOpUOYWYV, TTWG Ta microservices
EUPavioTNKav TTApoucIalovTag dia Kaivoupyla apXITEKTOVIKA Kal TTWS O TTPOYPAUMATIOTHG UTTOPE va
oxedldoel Kal va avatTUgel pia epapuoyr ME microservices OTTOTEAECHATIKA. Aegv €XOoupe MIARCEI
KaBOAoU OWG yia TO ETTOUEVO BAMA PETA TNV avaTITugn Tou Kwdika, To deployment: Tov TpOTTO e TOV
OTTOI0 Ta EKTEAETINA OUYKEVTPWVOVTAI padi ue Ta atrapaitnTa configuration apyeia Kal Ta TPEXOUNE O€
KATTOIO Server.

2TIG HOVOAIBIKEG EQOpPUOYEG auTd To BAMA ATAV ATTAS:

Component1

90O O®O

Component 2

e e e e o ()
09009 @ _ L 4

& -
W .

Component 3

ecoeo @ Binary @ e e

2

00O OO

KaBwg 6Aa Ta empépoug components ATav amAd TUAuaTta tng idiag epapuoyns, To JOVO TTouU
xpelagotav ATav To compilation kai To packaging o€ pia yop@n (jar, war etc) apyeiou mmou o server 6a
MTTOpOUGE va eKTEAETEL. 2Tn guvéxela, To deployment ATav atTAd N JETAPOPA KAl N EKTEAECN TOU apXEiou
oTo server. AuvatotnTta yia scaling gixaue poévo KABeTa pe TN xprion KATToIou KAAUTEPOU Server.

2€ JIo epapuoyn Pe microservices autd dev gival duvatov. KdbBe epapuoyn gival EexwpioTh,
XpPeIaZeTal va TpEXEl o€ éva i TTEPIOTOTEPA instances Kal aTov id10 1] SIaQOoPETIKOUG Servers. Za@vikd 10
deployment atrd kam atrAd £yive éva KaivoUupyio TIPORANPA TToU XPEIAZETAl VA AVTIMETWTTIOOUE.

8.1 Docker containers

Mia AUon yia 10 ouykekpiyévo TTpéRANpa gival n xprion docker containers. H xprion Toug eival T6c0
d1adedopévn Tou TTAéov Bewpeital defacto TpdTTOG UNOTTOINONG. TI €ival dpwg To docker kai T Ta docker
containers
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To Docker cival éva gpyaleio oxediaouévo yia va d1euKoAUvel Tn dnuioupyia, TNV avaTTTugn Kai
TNV €KTEAECN €EQAPUOYWYV XPENOIMOTTIOIWVTAG containers. Ta containers emTpETTOUV O €vav
TIPOYPOUUATIOTH) VO GUCKEUAOEI PO EQapuoyn YE OAa Ta pépn TTou Xpeladetal, OTTwg PIBAIOBAKES Kal
GAAeg €apTAOEIG, KAl va TNV avaTTTugel wg éva gviaio TTakETo. Me Tov TpOTTO AuTd, Xdpn oTO container,
O TTPOYPOUUATIOTHG UTTOPEi va gival BERalog 6Tl n epapuoyh Ba TpEEEl o€ OTToI00NTTOTE AAAO UnXAvnua
Linux ave¢dptnta ammd Tuxov TTPOCAPUOCHEVEG PUBUICEIG TTOu Ba PTTopoUCE va £xel AuTd TO Unxavnua
Kal TTou Sla@épouv aTrd TO unxAavnua TTou XPNoIPoTIoIEiTal yia To implementation.

Oa ptropoucape va TToupe 61 To Docker givai éva virtual machine. AvtiBeta 6pwg atré €va virtual
machine, avti va dnuioupynoel €va oAOkAnpo eikovikd Asitoupyikd cuoTnua, To Docker emTpETTel OTIG
EQPAPPOYEG VA XPNOIUOTTOI0UV TOV id10 TTUpriva Linux pe To oUoTAPA OTO OTTOI0 EKTEAOUV Kal aTraiTel Hévo
va yivovtar deployed e@appoyég mou dev ekTeAoUvTal AdN OTOov KEVTPIKG UTTOoAoyIoTr. Autd divel
ONMPAVTIKA evioxuon TnG amédoong Kal JEIWVEI TO PEyEBOG TNG EQAPHOYNG.

Auth eival pia onuavTiky dia@opd Kal yia va Tnv KataAdBoupe ag OoUuE OXNMOTIKA TI
mepiAauBaver éva virtual machine:

Virtual Machine

App 1

Hypervisor

Host Operating System

Infrastructure

O1wg BAéTToupe TTepIAapBavel 6Ao To stack KATw aTmd TNV €QApPUOYA Kal avaykalouaaoTe va
kavoupe deploy oAokAnpo 1o OS. AvTiBeTa, 6Tav XpnaolyotroloUpe docker containers:
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Docker Container

App 1 App 3

Bin/libs Bin/Libs Bin/Libs

Docker Daemon
Host Operating System

Infrastructure

MapatnpoUpe 6T To container €ivail TToAU TTI0 PIKPO Kail TTEPIAANBAVEI HOVO Ta DIAQOPETIKA stacks
TTOU JI0QOPOTTOIoUV TO TTEPIBAAAOV MIOG €QAPUOYAG. Mo va PTTOPECOUPE va XPNOIMOTIOINOOUME Ta
docker containers xpeidfovTal Ta €€n\g rpaTa:

1. Anuioupyia Tou container
2. ATroBrikeuon Tou container o€ KATTOIO container registry
3. orchestration Twv containers amoé To registry woTe va dnuioupynBei To TeEAIKO architecture

8.2 Anpioupyia Twv container

lMNa va dnuioupynoouue éva docker container xpeidfetal va EekIviiooupe atrd KATTolo base container kai
va apxiooupe va Tou "TrpocBEToune” £ETpa TTAKETA. AUTA T TTOKETA €ival TO ATTAPAITATA YIO VO TREEEI N
epappoyn pag. MNa apaderypa edv BéAoupe va dnuioupyrfiooupe éva docker container yia pia epapuoyn
Tou TpEXel o€ linux, kai xpeiadetar Tig BIPAIOBRKeg X kai Y yia va TpéEel TO owaoTd container Ba
mepIAauBaver Ta ENG:

. base linux container

. BiBAI0BrAKN X

. BiBAI0BrKN Y

. EKTENEDIUO TNG EQAPUOYAS

MNa euvénToug AdGyoug BéAoupe va Kpartdue Ta containers 600 HIKPOTEPQ YiVETAI KAl PE TO
eAayioTo configuration TTou xpeiadetal. Auta Ta BAPATa JTTOPOUNE va Ta KAvoupe KABE Qopd e To XEpI
aAAG auTo TTpoPavwg dev Taipladel o€ éva workflow kaBnuepivou kal business-grade development. Ztnv
EQAPHOYNA HOG TO AVTIHETWTTICAPE WG EEAG:

XpnoiyotroloUue éva maven plugin woTte 6tav kdvoupe build To EKTEAETIPO TNG EQAPUOYAS HOG
auTé va dnuioupyei kal To owaoTé docker container. Mwg dpwg yvwpilel To plugin TTwg va 1o Kavel; Autod

TO KAVOUE PE ouvOUaauO dUo apxeiwv: Tou dockerfile aAAG kal Tou pom.xml
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8.2.1 Dockerfile

>e¢ 6Aa Ta microservices pag €xoupe oTto path ../src/main/docker éva apyeio dockerfile. Autd
mepIAauBdvel Ta Brpara ye Ta otroia Ba kataokeuaoTei To docker container yia 1o service autd. Ag douue
10 dockerfile apxeio Tou Renting Service:

FROM openjdk:8-jdk-alpine

RUN apk update & apk upgrade & apk add netcat-openbsd

RUN mkdir -p /usr/local/rentingservice
ADD_gproject.build.finalNamed).jar /usr/local/rentingservice/
ADD run.sh run.sh

RUN chmod +x run.sh

CMD ./run.sh

AuTég gival docker evioAég kal kAvouv Ta €EAG:

. FROM openjdk:8-jdk-alpine : YTrodnAwvoupe amd 1o base container 8a EeKIVAOOULE.
AlaAéyoupe éva aline linux pe openjdk toolkit yia java 8. To alpine linux €ivai éva pivigaA linux
distribution yia va kpartrjooupe 1o pé€yebog pikpod. To image autd Ba 1o katepdoel amod 1o docker
hub.

. RUN apk update && apk upgrade && apk add netcat-openbsd: kdvoupe update Ta uttédpxovTa
TTakéTa TOu alpine kal TTpooBéToupe TO netcat-openbsd. OTwg eitrape 10 alpine éxel 600 TO
ouvaTtov AiyoTepa TTakéTa by default

. RUN mkdir -p /usr/local/rentingservice : o&nuioupyolpe péoa oTO0 linux TO @QAKENO
“usr/local/rentingservice™
. "ADD @project.build.finalName@.jar /ust/local/rentingservice/ : TTpooBETOUNE TO .jar apyeio TG

eQappoyng oto @dkeAo Tmou POAIG dnuioupynoape. To @project.build.finalName@ civai éva
placeholder yia To maven plugin woTe va £X0UUE TTAPAUETPOTTOINCIKNO Ovopa apyeiou. Oa douue
TTapaKATW TTWG YiveTal akpiBwg 1o configuration Tou plugin.

. ADD run.sh run.sh :1TrpocBétoupe To apyeio run.sh ou BpiokeTal oTov idI0 AKENO
. RUN chmod +x run.sh: divoupe ato run.sh permissions ekTeAECIUOU
. CMD ./run.sh: ekteAoUpue 1O run.sh

2KOTTOG pag OTTwG €idape gival va dnuioupyAooupe To KAaTGAAnAo TTepIBAAAOV yia va TPEEEl TO
service, va BaAoupe péoa To .jar Tou service Kail va 1o TpéEoupe pe 1o run.sh. O Adyog TTou dev TpEEaue
TO jar he €va atmAd java -jar Kal XPnoIJoTToioUue éva €TTITTAEOV Script gival yiaTi xpeialduacTte Aiyo
TEPIOOOTEPO logic. MNa va To kataAdBoupe ag douue To run.sh Tou Renting service:
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#! /bin/sh

echo "kkkkkkkdhhhkkkkhhkkkhhhhrhkhkhrhkhhhhhrkkhkhrhhkhhkhhhrrkhkrs"

echo "Waiting for the eureka server to start on port $EUREKASERVER_PORT"
echo Mok dedhdekhdk ke hk ke Rk ko ke kR kR ke kA k ko ko k ok ok kR kA k ke khkk k"

while ! "nc -z eurekaserver $EUREKASERVER_PORT ; do sleep 3; done
echo "#*#*x*x Eureka Server has started"

BCH0O Mhdkkdedokdokok ke ok ke ok ok ok ke ok ke ok ok ko ek k o

echo "Waiting for the database server to start on port $DATABASESERVER_PORT"
ECho MhAkARAARARKAREAR AR AR R AR R IR AR AR R AR AR AR AR AR AR AR A AR Ao & "

while ! nc -z database $DATABASESERVER_PORT ; do sleep 3; done

echo "#*#%%x%%* Database Server has started "

echo Mkkkkkkkkhkkhkkkhkhhkhhkhkhkhhkhkhkhhkhkhhhkhkhkhrhrhhrhrhhhkdrhhrrx”

echo "Waiting for the configuration server to start on port $CONFIGSERVER_PORT"
echo Mkkkkkkkkhkkhkkkhkhhkhhkhkhkhhkhkhkhhkhkhhhkhkhkhrhrhhrhrhhhkdrhhrrx”

while ! "nc -z configserver $CONFIGSERVER_PORT ; do sleep 3; done

echo "#%%%%*%* Configuration Server has started”

echo "kkkkkkkkkkkkhkhkhkkhkkhkkhhkhhkhhkkhhhhkhrhhthrhhrkhkrhkrhrx"”

echo "Starting Renting Server with Configuration Service via Eureka : $EUREKASERVER_URI™ ON PORT: $SERVER_PORT;

echo Mkkkkkkkkhkkhkkkhkhkkhhhkhkhhkhkhhhhkrhhhkhhhhrhhhhrhhhkdrhhrrx”

java -Djava.security.egd=file:/dev/./urandom -Dserver.port=$SERVER_PORT \
-Deureka.client.serviceUrl.defaultZone=$EUREKASERVER_URI \
-Dspring.cloud.config.uri=$CONFIGSERVER_URI \
-Dspring.profiles.active=$PROFILE -jar /usr/local/rentingservice/@project.build.finalNamed. jar

O1rwg BAETTOUE €ival €va bash script To oTroio Trepipével va avTIAngBei 611 £xouv dN onkwOei
Ta services Eureka Server, Database kai Config Server mpiv ekTeAéoel TO yvwoTO pog java -jar. To
Renting service xpeidletal autd Ta services va €Xouv onKwOei TTpIv YUTTOPECEl va AEITOUPYATEl Kal
ETTOUEVWG TTPETTEI VA XPNOIKMOTTOINCOUME auTo TO 'TPIK' yia va BeBaiwBolpue yia TN CwoTA oelpd Pe TNV
oTroia Ba Tpé€ouv Ta services.

210 script  PAémoupe kai  kamoia  varibles  6omwg  $SEUREKASERVER_PORT,
$DATABASESERVER_PORT, $CONFIGSERVER_PORT . Autd cival e§wTepIKEG HETABANTEG TIG OTTOIEG
Ba doupe otn @don Tou orchestration TTWG TIG OpPifOUNE.

8.2.2 Maven plugin

MNa va kavoupe trigger 1o dockerfile xpnoiyotroiotpe éva maven plugin 6TTwg eimmape. Ag doUpe TTWG
akpIBwWG To KAvoupe auTd. ZT10 pom.xml apxeio kadvoupe import to Spotify docker-maven-plugin kai Tou
divoupe 1o KatdAAnAo configuration:
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<plugin>

<groupId>com .<,/ groupId>
<artifactId>docker-maven-plugin</artifactId>
<version>0.4.10</version>
<configuration>
<imageName>${docker.image.name}:${docker.image.tag}t</imageName>
<dockerDirectory>${basedir}/target/dockerfile</dockerDirectory>
<resources>
<resource>
<targetPath>/</targetPath>
<directory>${project.build.directory}t</directory>
<include>${project.build.finalName}. jar</include>
</ resource>
</ resources>
</ configuration>
</plugin>

O1 peTaBAnTEG TTOU XPNOIUOTTOIoUKE divovTal o€ AAAO TuRpa Tou pom.xml wWoTE va PNV €X0UNE
duplication Tou configuration.

2€ auTto To onueio yia va kKavoupe trigger To compilation kai To packaging og docker containers
TO JOVO TTOU XPEIAZETAl VA KAVOUE €ival:

mvn clean package docker:build

To maven Ba kdavel To compilation kai UoTtepa 10 plugin Ba dnuioupyrioel Ta containers cUPPWva
pe Ta dockefiles.

8.2.3 Docker registry

2TN @Aon auTtr £XOUNE Ta containers oTov UTTOAOYIOTH TTou £yive To compilation, aAA& To deployment Ba
TO KAvoupue o€ AAAOUG servers. ©a PTTopoUcape va KAVOUUE copy Ta containters aAAd utTGpxel Kal o
€UKoAog TpoTTOG: TO docker registry.

To docker registry cival éva stateless, highly scalable server side application ou divel Tn
ouvarétnTa va kavoupe distribute docker images. To registry €ivar open source pe Apache license.
KaTtroia etaipia/opyavioudg €xel TIG €€AQG MAOYEG Oaov agpopd To docker registry:

. va kavel host 1o diké Tou docker registry
. va xpnoiyotroifoel katrolo paid plan oto Docker Hub
. va xpnoigotroifoel kamolo free plan ato Docker Hub (poévo yia public repositories)

[Na TNV avaTTugn Tng E@apuoyng Hag xpnoipgotrolRdnke 1o n 3n €1mAoyr Kail Ta avtioToixa docker
images BpiokovTal £dW

8.2.4 Docker compose

‘Exovtag dnuioupynoel Ta docker containers kai éxovrag Ta oto docker registry (i oto development
machine) To pévo Tou pével gival To TEAIKO orchestration. H TeAIKr) ouvdeon Twv containers woTe va
£€XOUME TN OUVOAIKN g@apuoyr pag. ‘Evag atrd Toug TpOTTOUG TTOU PTTOPED va Yivel auTd Kal auTog TToU
eMAEXONKE yia TNV e@apuoyn pag eival To docker compose.
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To Compose cival éva gpyaleio yia Tov KaBopiopd kal Tnv ekTéAeon e@apupoywyv Docker
TToAAaTTAWY KovTévep. Me To Compose, o developer xpnoiyotrolei éva apxeio YAML yia va Siapop@uoEl
TA Services NG EQApPUOYNG. ZTn CUVEXEIQ, PE Pia HOVO evTOAR, dnuioupyei kai Eekva OAa Ta services atmo
1O configuration.

H xprion Tou Compose €ival Bacikd pia diadikagia TPIWV BRPATwy:

. Opiopdg Tou TTEPIBAAAOVTOG TNG €QapuoyAg HeE €va apxeio Docker, woTte va utropei va
avaTrapayxBei oTToudrTToTE

. KaBopIiopog Twv uTtnPECIwY TTou ouvBETouv TNV e@apuoyn oto docker-compose.yml £101 WWOTE
va PropoUv va AeitoupyoUlv padi o€ éva attoovwuévo TTEpIBGAAOV.

. ExkTéAeon Tng evioArg docker-compose upkal To Compose eKKIVEI Kal eKTEAEl OAGKANPN TNV
epappoyn

Ag avaAuooupe Twpa 10 apxeio docker-compose.yml TNG €QapuUOyAG PJOG TTOU BPIOKETAI GTO
path docker/common
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version: '2'

services:
eurekaserver:
image: spirosag/eurekaserver:latest
ports:
- "8761:8761"
configserver:
image: spirosag/configserver:latest
ports:
- "8888:8888"
environment:
EUREKASERVER_URI: "http://eurekaserver:8761/eureka/"
EUREKASERVER_PORT: "8761"
ENCRYPT_KEY: "IMSYMMETRIC"
database:

image: postgres:9.5
ports:
- "5432:5432"
environment:
- POSTGRES_USER=postgres
- POSTGRES_PASSWORD=p@stgras
- POSTGRES DB=rent flix local
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rentingservice:

image: spirosag/renting-service:latest

ports:
- "sps0:8080"
- "8090:8090"

environment:
PROFILE: "default”
SERVER_PORT: "s@so"
CONFIGSERVER_URI: "http://configserver:g8sss”
EUREKASERVER_URI: "http://eurekaserver:8761/eureka/"

CONFIGSERVER_PORT: "gggs"

DATABASESERVER_PORT: "5432"

EUREKASERVER_PORT: "8761"

ENCRYPT_KEY: "IMSYMMETRIC"
movieservice:

image: spirosag/movie-service:latest
ports:
- "g8p85:8085"
environment:
PROFILE: "default"”
SERVER_PORT: "s@85"
CONFIGSERVER_URI: "http://configserver:ssgs”
EUREKASERVER_URI: "http://eurekaserver:8761/eureka/"

CONFIGSERVER_PORT: "gg88"
DATABASESERVER_PORT: "5432"
EUREKASERVER_PORT: "g761"
ENCRYPT_KEY: "IMSYMMETRIC"

ApxIKG opiCoupe TO version Tou docker compose Tou Ba xpnoigotroinBei yia va TpELel n

eQappoyn. £Tn ouvéxela opifoupe Ta services mou Ba TpEEouv. AvTIOTOIXEI éva microservice pe €va
docker container kai éva docker services. ZTnv e@apuoyr Jag £€xoupe 5 microservies kal apa 5 docker
services:

1.

a bk wDd

Eureka Server

Config Server

Database

Movie Service

Renting Service

Na Tov KoBopiopd KABE services XpnoipotroloUpe Ta €AG configuration properties:
services.[serviceName]: To évopa pe 1o otroio Ba kavel reference 1o docker auto 1o service

o image: To docker image tmou Ba Tpé€el yia va dnuioupyrioel To docker container. (auté
gival Ta containers TTou £xoupe aveRdoel OTo registry r €XOUPE TOTTIKG 0TO OIOKO PAG)
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o ports: Kavoupe 10 amapaitnto port forwarding kaBwg by default dAeg o1 TopPTEG TOU
container eival kAeioTéG. O kaBopiopdg yiveral pe 10 ouvtakTikO HOST:CONTAINER.
AnAadr) To 5000:8090 onuaivel 611 guvdéoupe TRV TOPTa 5000 TOU host pe TV TTOpTa 8090

TOU container

o environment; ©¢Toupye environment variables Tou B¢éAoupe va  TTEPACOUME OTO
ouykekpigévo container. Autd Ta variables ptmopoulv va yivouv reference péca oTo
container (1rx aTo run.sh apyeio 6TTwg €idape RdN)

‘ExovTtag dnuioupynaoel To Afpeg docker-compose.yml apxeio Jag 1o JOVO TTOU Pag HEVEL YIa
va "onkwooupe" 6Aa Ta microservices gival va TpEEOUE TNV EVTOAN:

docker-compose -f docker/common/docker-compose.yml up
AvTioTOIXO VIO VA OTAPATAOOUE T containers:
docker-compose -f docker/common/docker-compose.yml down
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ZUMTTEPpACHA

Ta microservices givat pia apyLtekTovikn ov pOe yla va peivel. OAoéva kot
TEPLOCOTEPES ETALPLEG ApX{{OVV VX AVTIUETWTII{OVV TA CUCTIULATA TIOV AVATITUGGOVV
OxLoav pia eviaia LovoAlBIKn e@approyn aAAAd cav éva 6UVOAO0 Ao LIKPOTEPX Services.
AUTO Ta KAVEL TILO EVEAIKTA OTIG AAAAYEG QAAG KaL TTLo SUGKOAN GTNV AVATITLEN.

0 developer mov Ba avaddfel va avamtiéel microservices XpelaleTal Vo AVTILETWTIOEL
TPOLAHATA TIOU O€ Pl TAPASOoLaKT) LOVOALOLKY e@appoyr) Sev vtapxovv: To
TPOBAnpa Tov service discovery, TTwg dnAad Ba «avaKaAVTITEN TO Eva service Ta
vmoAoirta. To mpofAnua Tou configuration, Twg dnAadrn Ba aAAalel To configuration o€
peydAo mAn0o¢ microservices a@ov £xovv yivel deploy. Emiong mw¢ Ba emikovwvel
€0KOAQ LLE T VTTOAOLTIA Services.

Madi pe avtd ta TpofAnuata B TTpETEL va apxloel va avTIAapdveTat kKat va
XPNOoLoToLEl patterns Tov ot HOVOALDIKNY E@appoyr| Sev vtapyxovv. [lpaypata mov ta
Bewpovoe Sedopéva (SltevBuvoelg, instances, xpoOvog amokpLlong) TALoV elvat
evpetafAnTta. Kabe @opd mov xpelaletal va EMIKOLVWVTOEL UE KATIOLO GAAO microservice
XPELAeETAL VA TO aVTIUETWTIEL oav call o€ kdmolo 31 party service o€ KATOLO0 AAAO
SikTVO Yl To oTrolo Sev Yvwplilel oxedov TimoTa.

Y& 0Aeg AUTEG TIG AAAAYEG KL TIG SUOKOALEG €pxeTal kKal Eva véo ocvotnua deployment
KaBwg xperaletal va SLaxeLPLoTOVE Kal va Kavoupe deploy TToAAEG e@appoyEg
TOAUTOXPOVAL.

ZKOTIOG QUTNG TNG EQPAPUOYNS N TAV VA TTAPOVCLAGEL BAGIKOUG TPOTIOUE VA
QVTLUETWTILOTOVV auTd Ta TTpofAnuata. Na Swoel otov developer epyaieia yia e0koAo
service discovery. Na 8&i&el Twg pmopel va kavel To configuration externalized. Na
TIPOCPEPEL TPOTIOVG Yl Service communication ypnoomolwwvtag resilience design
patterns pe katdAAnAes BiAodnkes. Kot téAog va Sei&el mwg pmopel éva containerized
deployment cvotnua va evowpatwbel pe to development.

Ta microservices gival pio apxttektovikn ov NpOe yia va peivet. ‘Exel SuokoAdieg aArd
TAVTOXPOVA TIPOGPEPEL EVEALE(Q TTOV TIOTE TIPLY SEV NTAV EQPLKTT. AUTO TTOV XPELALETAL O
developer eivat va e@oS1a0TEL LE TIG KATAAANAES YVWOELS, Epyaleia kal pebodoAoyieg
YL VA TX KATAKTIOEL
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