Kpamxoe oenasrerue

St W 0 N~

g o

10

11

12

Jlo6po noxanosathb B Spring Cloud ..o, 27
O630p Mupa MukpocepBucos yepes npusmy Spring Cloud .. 63

Cosanne MUKpOCEPBUCOB C UCIIOIb30BaHueM Spring Boot... 91

Jlo6po nmoxanoBathb B Docker.........ccooiviiiiiiiiii 129
Ynpasiennue KOHPUIypanuaMu C UCIIOIb30BAaHUEM

Spring Cloud Configuration Server............cccocuevviiiiinnnnnnnn. 150
OGHAPYKEHUE CITYHKD ..oovvivviriiniiiniiiiiiieiieie e 191
Korza ciaygaoTcst HENpUSATHOCTH: MIAGIOHBI yCTOMYHUBOCTU

c ucrioan3oBanueM Spring Cloud u Resiliencedj.................. 223
Mapmpyrusamnusa cryx6 ¢ ucroas3osanuem Spring Cloud
GaALEWAY ..o 259
be301acHOCTD MUKPOCEPBHUCOB .....vooviiiiiiiiiiicciiccieccie 294

CO6bITHfIHO-OpHCHTHpOBaHHaH APXUTEKTYpPa

n Spring Cloud Stream ..o, 332

PaCHpeI[C]ICHHaH TpacCUPOBKaA C UCITIOJIb30OBAHUCM

Spring Cloud Sleuth u Zipkin ........cccccovviniiininiininiiincnn 367

Pa3BepThIBAHUE MUKPOCEPBHCOB ....ooviiniiiniierieinieereeineeanna 404



Codepacanue

ITpeducaosue om u30aMENLCMBQ.....................c.cocoeceiiccecce 16
TIPeOUCAOBUE......................ccooeeeieiiciiciceiee e 17
Baazo0apHOCL....................c.cccovecuniciiciiciciice e 19
OO0 IMOTUKHURE..................oeoeeeeeeeeeeeeeeeeeeeeeeee e 21
Jo6po noscarosams 6 Spring Cloud...........................ccuenc 27
1.1. 9BomonMa apXUTEKTYPBI MUKPOCEPBUCOB ....ovvinvieniiiniianiieineeans 28
1.1.1. N-ypo6mesas apxumermypPa ...........c..coueevveevreeeeeanueeineeinennneennes 28
1.1.2. Ymo maxoe MOHOAUMMHAL APXUMEKMYPAL.........ccvvevnveinrianrrnne. 29
1.1.3. Umo maxoe MUKPOCEPBUC? ...........c..ovveeriecrieiniiaiieiieinieeieenes 30
1.1.4. 3avuem mensams cnocob co30aHUA NPUAOHCEHULL?...............c.c...... 32
1.2. MUKPOCEPBUCHI CO SPIING...coiviiiiiiiiiiiiiiiiiiiciicciec e 34
1.3. UTO MBI GYZIEM CO3MABATD? ...evviviiiiinieiiciie it 36
1.4, O UEM BTA KHIITAL «..vvvveeeeeeeeeeeiieeeeeeeeeeeeeeiaaeeeeeeeeeeeeeaaneeeeeeeeeeeennnns 37
1.4.1. Ymo 6L Y3HALME 8 IMOT KHUZE «.....evevvenrianeerianieireeieenieeaeanes 37
1.4.2. I1ouemy sma KHu2a AKMYAALHA OAR BAC? .....cvvenveniereanienennne 38
1.5. O6aunbIe TPUIOKEHUS U IPUJIOKEHUS HA OCHOBE
MUKPOCEPBHCOB ....couviiiurierieintieteeesteesteesseeesseeseseseesaseeseeesaeenseensesesaeans 39
1.5.1. Cosdanue muxpocepsuca c nomouvo Spring Boot .................... 39
1.5.2. Umo maxoe 00AaUHbIE GOMUCAEHUIL? «....evveeeeeeeeeeeeecrrrreeeaaaenns 44
1.5.3. B uem npeumywecmsa 00AauHsLx 6 504UCACHUL
U MUKPOCCPBUCOB? ...ttt 46
1.6. MUKPOCEPBUCHI — 3TO GOTBIIE TEM KO ..oovvrnririanieinieieaneeneennes 49
1.7. Ba3oBblil mabI0H Pa3pabOTKA MUKPOCEPBHUCOB .........ccccueuenene. 50
1.8. IITa610HBI MAPIIPYTUBAIIHI «..o.cvvenreniereeneeeaeeneeeae e eseenaeeneesaeennes 52

1.9, YCTOMUMBOCTD KIIEHTOB ... cevuuneeieeeeeeiieeeesieeeesnneeeesnneesessneeeeees 54



Copepikanue

1.10. IHTaGTOHBI GE30MACHOCTH] .....vvevvirienienieerieie e eae e 55
1.11. HTa610HBI >KypHATUPOBAHUSA U TPACCUPOBKU ....vvevvrnrrnrenrennne 56
1.12. IITa610H c60pA METPUK HPUIOKEHUS ...ooovvinreriinieineeieeneeiennes 58
1.13. IITa610HBI COOPKH / pa3BePTHIBAHUS MUKPOCEPBHUCOB ............ 59
FITOTH ..o 61
00630p mupa murpocepsucos wepes npusmy Spring Cloud........ 63
2.1. Yro takoe Spring Cloud? .........c.cccoviiiiiiiiiiiiiiiiiiiis 64
2.1.1. Spring Cloud CONfig.........c..ooveviiiiiiniiiiiiiiiiiiiiiiiccieeieei, 65
2.1.2. Spring Cloud Service DisCoveYy...............ccuevvvieviiiiiiiiiiiiieinienn, 66
2.1.3. Spring Cloud LoadBalancer w Resiliencedj ...................c.......... 66
2.1.4. Spring Cloud APl GAleway .................ccccoovvivuiviiininninnnnnennn. 67
2.1.5. Spring Cloud Stream.....................cccccocevevivininininincicnnene. 67
2.1.6. Spring Cloud Sleuth..................cccccccvvuiviviviniiiiiniiiiiinne, 67
2.1.7. Spring Cloud Security .............c.cccccovevuivinininiiiiiiiiiieinene 68
2.2. ITpumep ucnoansosanus Spring Cloud ..., 68
2.3. Ilpuemsbl co3/JaHUS OOJTAYHBIX MUKPOCEPBHCOB ......vovverinnenans 71
2.3.1. BABA KOO ...ttt 74
2.3.2. BABUCUMOCTUU ...t 75
2.3.3. KOHPULYPAUUS ...t 76
2.3.4. BcnomoeamentHble CAYHCODL.............ocuveuerreiueinieiniiieiiieieiaenns 76
2.3.5. Co0pKa, BbINYCK, BHUNONHEHUL. ........c.oceeeceeeeeeeeererenieeeeeaeenns 77
2.3.6. TIPOULCCDL ...t 78
2.3.7. TIPUBAZKA NOPMIOB ...t 78
2.3.8. MacumaBupyemMOCb .............c.ccveueeeeueruereuenueieienieieieneneenenns 79
2.3.9. O0HOPAZOBOCHI. ...t 79
2.3.10. Cxodcmeo oxpysrceruii paspabomxu,/IKcnayamayui............. 80
2.3.11. 2KypHanupo8anue...................cc.ooouveeueiiiiiiiiiiiiiiiiiiciiiccnien, 80
2.3.12. 3adauu aOMUHUCTPUPOBAHUL ..........occuveeriiniiniiiniiiiiennnns 81
2.4. AKTYaJIbHOCTb HAITUX IPUMEPOB.....eevvierieriarierieneeereenieeseenseeneens 81
2.5. Cozmanne MUKpPOCEPBHCA C UCIOIb30BAHUEM
Spring Boot 1 Java........cccccoiiiiiiiiiiiiiii 82
2.5.1. T10020MOBKA OKPYHCEHUL ... 83
2.5.2. Hauano co30aHus MPOCKMA............cc.oecuevuviiuiiiiiiiiiiniieieinenns 83
2.5.3. Banycx npunoscenusa Spring Boot: xaacc uMUYUAIUZAUUU ....... 88
MITOTH ..o 90
Cosdanue muxpocepsucos c ucnonvszosanuem Spring Boot....... 91

3.1. Touka 3peHUd apXUTEKTOPA: IPOEKTUPOBAHIE
MHUKPOCEPBUCHOM APXUTEKTYPDBL.....uviiiuiiiniiiiiiiiiiiieiiie e 92

3.1. 1. Jlexomnosuyus OUSHECBAOAUU «.....eevveeeerraeereneaernersinaeasnnnns 92



CopepxaHue 9

3.1.2. JIemanu3auuust CAYHCO .........c..oueeueeeiineeiiiniiiiiiniciieeiccieeicenens 95
3.1.3. Onpedenerve ummepPheicos CAYHCO .............cevecuevvevueriecuennnnns 98
3.2. Korza He cireiyeT MCoib30BaTh MUKPOCEPBHUCHI .....cuvevveenrennns 99
3.2.1. Croocrocms pacnpeoesennoiX CUCEM ...........cuveereeereeeneeanneennes 99
3.2.2. becnopadounsiii pocm eupmyarsroix cepeepos
UAU KOHMEUHEPOB ...ttt 99
3.2.3. TUN NPUAOHCEHUA. ... 100
3.2.4. TpaH3aKIIUH U COVITACOBAHHOCTD JAHHBIX ....oooviiiiiiiiiennennens 100
3.3. Touka 3peHns pa3paboTUnKa: CO3/JaHIEe MUKPOCEPBHICA
€ UCnoIb30BaHUEM Spring Boot 1 Java.........cccoveiiiiiiii, 100
3.3.1. Bempausanue dseprozo npoema 8 muxpocepsuc:
KOUMPOAAEP SPring Boot ...............ccooeveviieiiiiniiiiiiiiieiiciieeice, 101
3.3.2. Jlobasrenue uHmeprayuonHaiuaayuu 8 cAy#oy auyensui..... 112
3.3.3. Peanusayus Spring HATEOAS das omo6pasicenus
COABANMBLX CCDUOK v vveenveaneeentieseeente ettt eae et 115
3.4. Touka 3penns umxenepa DevOps: c6opka BBIITOJTHIEMBIX
APTEPAKTOB ....vviiiiiiiie ittt 118
3.4.1. Coopra cayxcool: ynaxosxa u passepmoiéarue muxpocepsucoe.....120
3.4.2. Hnuyuanusayus cayicovl: ynpasiernue
KOHPULYPAUUCTE MUKPOCEPBUCOB. ... 122
3.4.3. Peaucmpayua u obnapyscenue cayncovl:
83AUMO0CUCNEUE KAUEHMOE € MUKDPOCEPEUCAMU ..., 123
3.4.4. Monumopume coCmoarus MUKPOCEPEUCA. ...............c.eenvenenne.. 124
3.5. OGBEAMHEHNE TOUEK 3PEHUS ....covveriiriinieinienieineeie e 127
FITOTT ..o 128
Jo6po noscarosams 6 Docker-...........................ccvevucuncuncan. 129
4.1. KoHnTeliHepbl MM BUPTYaTbHBIE MAIIMHDI? ....voovuviiniiereeinneennenn 130
4.2. Yto Takoe DOCKer? ........cccccoviiiiiiiiiiiiiiiiii 132
4.3. @aiiibl Dockerfile........ccoooiiiii 135
4.4. Docker COmMPOSE......cceovuiiiiiiiiiiiiiiiiiici 136
4.5. UaTerpanusa Docker ¢ MUKPOCEPBUCAMU .........ccvevuviiuininnennen. 138
4.5.1. Cozoarue 06paza DOCREY .................ccoovvueviiiiiiiiiiiniiinnn, 138
4.5.2. Cosdarue obpasoe Docker co Spring Boot ....................ccc....... 144
4.5.3. Banycx cayoco ¢ nomowvto Docker Compose........................... 147
FITOTH ..o 148

Ynpasaenue xonguypauuamu c ucnoaszosanuem

Spring Cloud Configuration Server-...............................ccccc........ 150

5.1. O6 ynpasyieHIN KOH(PUTYPAIUAME (M CJIOKHOCTBIO) .............. 151
5.1.1. Apxumexmypa ynpasienus KoHGUYPAUUCT ...........c..cven.n.. 152



10

5.2.

Copepikanue

5.1.2. Bapuanmot PeANUSAUUU. ..............ccveeeeriaiiiniaiiinieiienieenenes 154
HacTpoiika Spring Cloud Configuration Server ...................... 156
5.2.1. Hacmpoiika kaacca unuyuarusayuu Spring Cloud Config... 161
5.2.2. Henoavzosanue Spring Cloud Config Server

€ PATAOBOUL CUCTIEMOTL ...ttt 161
5.2.3. Cosdanue kongueypayuonnuix Garinoe 0as caynost ............. 163
5.3. NnaTerpanusa Spring Cloud Config ¢ kinenTom Spring Boot..... 168
5.3.1. Hacmpoiixa sasucumocmeti Spring Cloud Config Service
8 CAYINCOC NUYUCHZUTL........oeeeiiiiieieieie e 170
5.3.2. Hacmpotixa cayncovl suyensutt 0ns 3aumooeticmeuti
¢ SPring Cloud CONfig.........ccocceweivuiininuiiiiiiiieiciiecciciecieceieae 170
5.3.3. IHodxarouenue k ucmownuxy OaGHHbLX ¢ UCTLOABIOBAHUEM
Spring Cloud Config Server..............cccccccuvivuiiniiiiiiiiiiiiiciecnne, 175
5.3.4. Ymenue nacmpoex ¢ ucnoav3osanuem
@COoNfigurationPrOPErties...............ccceveeevvuevueieiciieinieieesieienene, 179
5.3.5. Obnosaenue nacmpoex ¢ ucnoasvzosanuem
Spring Cloud Config Server ...............ccoovvevvviiviiiniiiiiiniiiiiiiieenien, 180
5.3.6. Hcenoavsosanue Spring Cloud Configuration Server ¢ Git....... 182
5.3.7. Humeepayus Vault co cayacooi Spring Cloud Config............. 183
5.3.8. Hoavzosamenvckuit unmepgpeiic Vault ................ccoeevueennnnns 184
5.4. 3amuTa KOH(PUAEHIINAIBHBIX HACTPOEK B KOH(PUTYPAITUN ..... 187
5.4.1. Hacmpotixa cummempuurnozo wu@poganust. ........................ 187
5.4.2. Hlugpposarue u dewudposarue HaCMpoex............................ 188
5.5. 3aKIIOUNTETDBHBIE MBICT  ....vvivienreesieseeneeeseesaeeseese s s e s e 190
HITOTH .o 190
OOHAPYHCEHUE CAYHCO ................coccceeeeee e 191
6.1. I71€ MOST CIIYIKOAT ....veviiiiiiniiiiciiccicec e 193
6.2. OGHAPYKEHUE CITYHKO B OOTTAKE ....ovovvririiieiiiniiiiiiicniieie e 195
6.2.1. Apxumexmypa mexanusma oOHaPYICEHUR CAYHCO................... 196
6.2.2. Obnapyxrcenue eyt ¢ ucnorvsosaruem Spring
U NN FUTERA. ... 200
6.3. Cozmanune cayx06b1 Spring Eureka..........ccoooviiiiiinnie 202
6.4. Perucrpanus ciry:x6 B Spring Eureka...........ccooooiiin 207
6.4.1. REST API EUYERG.............coccvviiniiiiiiiiiiiiiiiiccicciccici 211
6.4.2. Ilaneas ynpasaerust FureRa ..................ccccovvveiiiiiiiniiincnnnen. 212
6.5. Mcosb3oBaHne MeXaHU3Ma OOHAPYKEHUS CIYHKD ..oovvvnenenne. 214
6.5.1. Iouck sxsemnaspos cayco ¢ Spring Discovery Client.............. 216
6.5.2. Bv1306 cayachd ¢ ucnoavaosanuem uwabnona Spring REST
¢ nodoeporcxoit Load Balancer ..................cccccoeviiviiiiiiiiniinnnnnnnne. 218
6.5.3. Bv1306 cayacod ¢ ucnoavsosanuem Netflix Feign........................ 220

JATOTT oot e e e e e e e e e e e e e e e eeeeaaans 222



CopepxaHue 11

Kozda cayuaromea nenpusamnocmu: wab.aoHsL yemotiuusocmu

c ucnoavzosanuem Spring Cloud u Resiliencedy ........................ 223
7.1. I1aGI0HBI YCTOMYMBOCTU HA CTOPOHE KIHMEHTA ... 225
7.1.1. banancuposka nazpysku Ha cmopore KAUEHMA..................... 226
7.1.2. PaASMBIKAMEND UCTU «..c.vvveeeerrveeeeeireeeeeiirreeeesivreeessssreeeessenens 226
7.1.3. Pe3ep8HAR PEANUBAUUN ... 227
7.1.4. IBPMEMUUHBIE OMCEKU ... 227
7.2. TIoueMy yCTOMIHMBOCTD KITMEHTA BAKHA «....vvuveveenreeienenenenennes 228
7.3. Peannsanms ¢ Resiliencedj ..o, 232
7.4. TToAroToBKa CIYKObI JTUIEH3UN K HCIOJb30BAHUIO
Spring Cloud 1 Resiliencedj.........cccoooviiiiiiiiiiiiiiiii, 233
7.5. Peann3anyist Pa3MBIKATEIIS IICTI  ....c..uvvenrereerenserenseneenenseneesennenes 234
7.5.1. Jlobasnenue pasmovikamens yenu 048 obpabomxu
BBL30808 CAYHCOBL OPLAHUBAUULL ... 240
7.5.2. Hacmpouxa pasmotkamenss YeNU ..............eeueeeerueecuenueenuennnns 240
7.6. VICII0JIb30BAHNE PE3EPBHOM PEATUBAIM . .....eeveeneerenrevennenes 241
7.7. Peann3sanys mabI0HA TEPMETHIHBIX OTCEKOB .....c.ceviuveuerenne. 244
7.8. Peasnn3anys mabI0HA TOBTOPHBIX MOTMIBITOK. ....cveuvevereererennene 248
7.9. Peanmuzanus ma6ioHa OrPAHMYUTENSA YACTOTDL...vveeuveerrenrennne 249
7.10. ThreadLocal 11 Resilience4j .......cccoccoveevveivinieincniecnieiecne. 252
FITOTT .ttt 257

Mapwpymusayus cayxicod ¢ ucnoas3osanuem

Spring Cloud Gateway..........................ccccccccevuvininininicccn. 259

8.1. UTO TaKOE€ CEPBUCHDBIM MIIIO3? ...oouviviiiiiiieiienieinieic e 260

8.2. Beegenue B Spring Cloud Gateway............cccocveeieviiiieniiiiennenne. 263
8.2.1. Hacmpoixa npoexma winioza Spring Boot....................c........ 264
8.2.2. Hacmpouxa Spring Cloud Gateway ons 63aumodeticmeutt
CEUTCRA. ...t 266

8.3. Hactpoiika mapmpyTtos B Spring Cloud Gateway..................... 268
8.3.1. Aemomamuneckoe omobpajicerue mapuipymos ¢ nOMOULIO
MEXAHUIMA OOHAPYHCEHUL CAPIHCO ... 268
8.3.2. Omobpacerue mapupymos epyuryro ¢ nomousso
MEXAHUBMA OOHAPYHCEHUL CAYHCO ... 270
8.3.3. Jlunamuneckas 3azpysxa nacmpoex Mmapupymudayuu .......... 273

8.4. Hacrosmasa mompb Spring Cloud Gateway:

(pabpPUKH IPEAUKATOB M (PHIIBTPOB ...ttt 274
8.4.1. Bcmpoernvie padpuku npeoukamo....................cceeeeveeeennen. 275
8.4.2. Bcmpoernvie pabpuric Puabmpos.................cceevveeueiuencurnnnnns 276

8.4.3. Jlobasaerue c6OUX PUALMPOE ............c.ccovviuiiiuiiiiiaiiiiniennen 278



12

Copepikanue

8.5. Cozranne npeBaApUTENLHOTO (PUIBTPA ..ouvveveerieniiineeieenieaeenes 281
8.6. Mcnonb3opanue uaeHTU(UKATOPA KOPPEIAIUM B CIyKOax... 284
8.6.1. UserContextFilter: nepexeam exooswux HTTP-3anpocoé ....... 286
8.6.2. UserContext: obecneuernue docmynrocmu
HTTP-3020/108K08 8 CAYHCOAX.........cuvevueeneenianiiinieiiiniciiieieiaeeieenens 287
8.6.3. Restlemplate u UserContextInterceptor: obecnevenue nepedaru
UdeHMUPGUKamopa KoppeAsyumn HUHCECMOAUUM CAYHCOAM. .............. 289
8.7. Co3paHue 3aKII0YNTEIBHOrO (PUIBTPA, JOOABIISIOIETO
UJIEHTUPUKATOP KOPPETIALIMU ...covvinrreniienrieinieenieeneeenee e eaeeeneeenneas 290
FITOTH ..ot 293
besonacnocms muxpocepeucos...............................ccceeeuenne. 294
9.1. Yto Takoe OAULh2? ..o 295
9.2. Beepenue B KeycloaK...........cocooooiiiiiiiii 297
9.3. Haunem ¢ masioro: ucnonan3osanue Spring u Keycloak
JUISL 3AIUTBI €JUHCTBEHHOM KOHEUYHOM TOUKU ...evevvnnneeennnneeennnnnenns 299
9.3.1. Jlobasrenue Keycloak 6 Docker ..................cccccceuveiinuiincnnnnn. 299
9.3.2. Hacmpouka Keycloak .....................cccooviviiiiiiiiiiniiiiiinnnns 300
9.3.3. Pecucmpayuus KAuenmero020 NPUAOHCEHUS ............eeuveeueennnnns 303
9.3.4. Hacmpouxa novvzosameneit O-Stock.................coeeuveeuiinnnins 308
9.3.5. Aymenmugurxayus nonvzosameneii npusodxcerus O-stock ...... 310

9.4. 3amuTa cayx0661 OpraHu3anuii ¢ ucroab3oBanueM Keycloak.... 314
9.4.1. Jlobasrerue 6 cayxcovt JAR-gpaiinos Spring Security

UKeYClOAR............ccoooviiiiiiiiiiiiiii 314
9.4.2. Hacmpouxa ceasu cnyxncowt ¢ cepeepom Keycloak..................... 315
9.4.3. Onpedenenue nosvzosameneit, Komy paspeutero
OOPAULANMUBCR K CAPIHCOC ... 315
9.4.4. Ilepedaua moxena 00CMYNG..............c..cceeeuiecuiiiieniiiiiieiniens 320
9.4.5. Ananus necmandapmnozo noas 8 JWT............ccccevveuenne. 326
9.5. HexoTopble 3aKII09UTETbHBIE PACCYKEHUS
0 6€30HACHOCTH MUKPOCEPBUCOB .....ovviuiiniiniiieteeteeteete st eseenenes 328
9.5.1. Hcnoavaytime HT'TPS /Secure Sockets Layer (SSL)
0AA 83AUMOOCUCTNBUTL MENCOY CAYHCOAMU.........oeveevininiriieiaenenins 329
9.5.2. Hcnoavytime winios 0 opearusayuu 0ocmyna
K MUKPOCEPBUCAM ...ttt 329

9.5.3. Pasdeaume ceou caynoo Ha obuedocmynnvie u 3axpvimoie.... 330
9.5.4. Oepcmum)me NOBEPXHOCID AMAKU HA BAULU MUKPOCEPBUCDL,

3a010KUPOBAB HEHYHCHBLE CEMEBBLE NOPMDLur..everenrenrenreaneereaneenenes 330
2 o) o ST TOPPRPN 331



CopepxaHue 13

Coovimuiino-opuenmuposannasn apxumexmypa

u Spring Cloud Stream..........................ccccccvvvcvinivininininininnnn. 332
10.1. O6meH coOobmEeHNAMH, COOBITUHHO-OPUEHTUPOBAHHAS
APXUTEKTYPA U MUKPOCEPBHCHI ...cvouviiiiiiiiiiiieiiieeieeinee e 333
10.1.1. Ilepedaua cobvimuit 06 usmeHenuw coCmoaHUsL
€ UCNOABIOBAHUEM CUHXPOHHO20 NOOX00A 3aNPOC/0mEem................. 334
10.1.2. Ilepedana cobvimuit 06 usmeHenuw coCmoaHus.
C UCROABZOBAHUEM COOOULEHULL «vvvvvveaeeeeeerrrrereeeaeeeeeeissseeeseeeeeeennnns 337
10.1.3. Hedocmamxu apxumexmypvt na 0cHo8e cooOUeHU............. 339
10.2. Beepenue B Spring Cloud Stream............cccooeeiiiiiiiiniiinnnnnne. 340
10.3. ITpocTble n31aTEIb U IMOJIY4ATENb COOOMICHUMN ... 342
10.3.1. Hacmpoiuxa Apache Kafka w Redis 6 Docker...................... 343
10.3.2. Ily6ruxayus coobuenuil 8 cayxcoe opeanusayuii ............... 344
10.3.3. Ioryuenue coobugenuil 8 CAYHCOE SMUUCHIUN. ....................... 351
10.3.4. Tecmuposarue nepedauu coobuienuti mescdy cayicoamu....... 355
10.4. ITpumep ucnonbsosanus Spring Cloud Stream:
PACHIPESETEHHOE KEIMUPOBAHME ....cvveenrienriarieenieenreeeseeenneeseeenneennees 356
10.4.1. Henonvsosarue Redis 6 posu KeULa ...............ocueeueevueennennne. 357
10.4.2. Onpedenerue COOCMBEHHBIX KAHANOE .........ocuveeeaneereraneenenne 363
HITOTH .o 366

Pacnpedenennas mpaccuposxa c ucnoaszosanuem

Spring Cloud Sleuth uw Zipkin.........................cccoocvvcvvencnnnn. 367
11.1. Spring Cloud Sleuth u ngenTNdUKATOP KOPPETAIUML. .......... 369
11.1.1. Hooxmouenue Spring Cloud Sleuth « cayxcoam auyensuit
U OPEAHUBAYUUT ...ttt saeas 370
11.1.2. Ocobernocmu mpaccuposxu 6 Spring Cloud Sleuth.............. 370
11.2. Arperuposanue xypHanos u Spring Cloud Sleuth ................ 372
11.2.1. Humezpayus Spring Cloud Sleuth w cmexa ELK................. 374
11.2.2. Hacmpoiixa Logback 6 cAymcOax .............coeeeereeeevuienennnnne. 376
11.2.3. Onpedenernue u 3anyck npusoxcenutt ELK 6 Docker ............. 380
11.2.4. Hacmpotika Kibana.....................ccccecuevciiiiiiiiiiiiiininnnncn, 383
11.2.5. Iouck udenmugpurxamopos mpaccuposxu
Spring Cloud Sleuth 6 Kiban..................c.ccoooeevrenieniiniiniiaieenene. 386
11.2.6. /lobasaernue udenmugpuxamopa xopperauuu
6 HTTP-omsem ¢ nomowwio Spring Cloud Gateway.......................... 388
11.3. Pacnpederennas mpaccuposxa ¢ ucnosvosaruem Zipkin ....... 390

11.3.1. Hacmpotxa sasucumocmeii Spring Cloud Sleuth w Zipkin .....391



14 Copepikanue

11.3.2. Hacmpouxa 6 cayxncbax ccoinku na cepeep Zipkin ................ 391
11.3.3. Hacmpotika cepepa ZipRin...............coeevvvevuiiiiiiiiiniiennnnnn, 392
11.3.4. Hacmpouxa ypoeHew mpaccuposih...............cveeevueeneennenne. 393
11.3.5. Henomvsosanue Zipkin dna mpaccuposxu mpansaxyui...... 394
11.3.6. Busyanusayus 601ee cLOHCHBLX MPAHZAKYUULL .......cvveneennen.. 397
11.3.7. Tpaccuposka onepayuit 06Mena COOOUEHUAMU.................... 398
11.3.8. Jlobasaerue 00n0AHUMEABHDIX ONEPAYUTL........vvvveeenrennine. 400
FITOTH ..o 403
Paszsepmuieanue muxpocepeucos...............................cceu.. 404
12.1. ApxurekTypa KOHBeliepa COOPKN/ Pa3BEPTHIBAHUA .............. 406
12.2. Hactpoiika 6a30B0i1 HHPPACTPYKTYPHI
JUIE O-StOCK B OOIIAKE ....oovviiviiiiiiciciccccccc 410
12.2.1. Cosdarue 6azv dannvix PostgreSQL
¢ ucnoav306anuem Amazon RDS ..o, 413
12.2.2. Cosdanue kaacmepa Redis 6 Amazon .................ccoeeueennnns 416
12.3. IToce moAroTOBKM MH(PPACTPYKTYPHI:
passepTbiBaHue O-stock m ELK ... 418
12.3.1. Cosoanue sxsemnaspa EC2 ¢ nomowwio ELK ...................... 418
12.3.2. Passepmuisanue cmexa ELK 6 sxsemnaspe EC2.................. 422
12.3.3. Cosdanue kaacmepa EKS...............cccccoooviiiviiiiiniiiiiinnnnn, 423
12.4. Kouseiiep c60pkn,/ pa3BepThIBAHUSA B IEUCTBUU .................. 430
12.5. Coznanue koHBeliepa COOPKU,/ Pa3BEPTBHIBAHUA ........eevvennenn.. 432
12.5.1. Hacmpourka GitHub.................cccccoceuiviiiiiiiiiiiiniciceae, 433
12.5.2. Coopra nawux caymnco 8 Jenkins............ccccoevvuevevcnnnnnnnnnn. 434
12.5.3. Cozdanue cuenapus KOHBEUEPQ................c.cccuevueeuerueenennnne. 439
12.5.4. Cosdanue cuenapues ona xonsetiepa
passepmuvisanun Kubernetes................ccccooveuiiiiiiiiiiiiiniinicnnnnnn, 441
12.6. 3axmounTenbHBIE PACCYKIEHUS O KOHBEliepe
COOPKU / PABBEPTBIBAHIIS ....vvovvevrenrentenseieteteteeteeseeteeseeseeseeseeseeseenees 442
FITOTH ..o 444
ITpunosrcenue A.....................cccoovuvviiiiiiiiiiiicii s 445
Mogenb 3peocT PUYaAPACOHA ...ovviiiviiiiiiicieccc, 446
Spring HATEOAS.........ccooiiiiiiiic 448
BHEITHAS KOHPUIYPAIMS ... 448
HenpepbiBHas nHTErpaniis U HENPEPbIBHAA JOCTABKA ........ecuv.e. 449
MOHHUTOPHHT ..ottt 450
JKYPHUIMPOBAHMIE .......oiiiiiiiiiiiiciiccicncc e 451

P2N & B 11616 (0 Yc) & (PR 451



CopepxaHue 15

IIpunosicenue B ......................ccccccccuvuiiiiiniiiiiiiciciiccc s 453

TUIT PA3PEIIEHUA: TTAPOIID ...evvieerieeiieeiieeeiee ettt 454

Turm paspemenus: y4eTHBIE JAHHDIE KITMEHTA ..cvveeuveeirieenreareeenneans 455

Tur paspemeHns: KOJ aBTOPUBAIMM. .......oovierreeireeareenseeeneaneeenneans 456

Tl paspemeHnA: HEABHDBIM ......c.cooiiiiiiiieiieetee et 459

Kak OGHOBIISTIOTCS TOKEHDL........couviuiiniiiiiiiinieinceee e 461

ITpunoscerue C ..o 463
C.1. BeesieHue B MOHUTOPUHT C UCIIOTb30BAHUEM

Spring Boot ACtUALOT .......c..ooviiiiiiiiiiiiicccc 464

C.1.1. /lobasaenue 3asucumocmeii Spring Boot Actuator.................. 464

C.1.2. Bxmouenue xoneunwix movex Spring Boot Actuator-............... 464

C.2. Hacrpoiika Micrometer u Prometheus.............ccccooeiinnnnn. 465

C.2.1. Bsederue 6 Micrometer u Prometheus...................cocveeeenen. 466

C.2.2. Humezpayus ¢ Micrometer w Prometheus .............................. 467

C.3. HacTpoiika Grafana ..........cccccoovviiiiiiiiiiiiii, 469

C.4. VITOTH OBCYIKICHUS ...t 474

ITpeOmemnbiil YKAZAMEAb...................cccocoieiiiiiciccce s 475



IIpeducnosue

ITa KHUATA — 9aCTh MOEH MEUThI BHECTU CBOM BKJIAJl B Pa3BUTHE TOU 00~
JIACTH, KOTOPOI 51 6OJIBIIE BCETO YBJIEKAIOCh, — UHPOPMATUKH U, B JaCT-
HOCTH, pa3pabOTKU MPOTPAMMHOTO OOecredeHns. JTH AUCIIUILUIIHDI
AEMOHCTPHUPYIOT CBOIO UCKIIOUUTEIbHYIO BAXKHOCTD BO B3aHMOCBSI3aH-
HOM ¥ IJIOOAJILHOM HACTOSIEM. MBI €3Ke/JHEBHO HAOJII0/[aéM HEBEPO-
SITHBIE IPEOOPA30BAHUS, KOTOPBIE OHH BBI3BIBAIOT BO BCEX cepax Je-
JoBeuecKoil gesrenbHoctu. Ho 3aueM nucath 06 apXUTEKTYpe MUKPO-
CEPBHCOB, €CJIN €CTh MHOT'O JIPYTUX JOCTOUHBIX TEM?

C10BO «MHUKPOCEPBUCHI» UMEET MHOXKECTBO TOJIKOBAHUU. B aToi
KHHTE I II0JPa3yMeBaI0 I10J, MUKPOCEPBUCAMU paclpeieeHHbIC, CIa-
60 CBA3aHHDbIE IIPOTPAMMHBIE CJIYXKObl, KOTOPBIE BBIIOIHSAIOT OIpPa-
HUYECHHOE KOJIMYECTBO YETKO ONPEAEJCHHBIX 3aad. MUKPOCEPBUCHI
CTaIM HOSBJAATLCS KaK aIbTEPHATHBA MOHOJUTHBIM IHPWIOKEHUSM,
IIOMOTAIOMAsi GOPOTHCS C TPATUIUOHHBIMU MPOGIEMAMU CJIOKHOCTH
B OOJIBIION KOJIOBOI Oa3e, pa3duBas €€ Ha MEJKHE, YETKO OIrPaHUYEH-
HBIE YACTH.

B Tteuyenne cBoeil 13-1eTHEN Kapbepbl g 3aHUMATACh Pa3padOTKOHN
IPOrPaMMHOIO OOECIIEYEHUsI HAa PA3HBIX S3BIKAX U B PA3HBIX IIPO-
IPAMMHBIX apPXUTEKTypaX. APXUTEKTYpbl, C KOTOPBLIX s HadMHATA,
B HACTosIIee BpeMs NpakTudecku ycrapenan. COBpeMeHHBIA MUP 32-
CTaBJISIET HAC IIOCTOSIHHO JIBUTATHCS BIIEPEJ], U MHHOBAIIMHU B 00JIACTH
Pa3pabOTKN IPOTPAMMHOIO OOECIICUCHHUSI PA3BUBAIOTCS YCKOPEHHDI-
mu Temnamu. ITo 3Toit npuunHe, HAXOAACHh B COCTOSHUU IIOCTOSIHHOTO
IOMCKA HOBEUIIMX 3HAHUH U IIPAKTUK, HECKOJILKO JIET TOMY Ha3a/l s pe-
HIIa OKYHYTbCSI B MUP MUKpocepBucos. C Tex mop s UCIoIb30BajIa
3Ty apXUTEKTYpPy 4Yalle JPYTUX U3-3a €€ IPEUMYIIECTB (TaKUX KaK Mac-
MTaGHPYyEMOCTh, CKOPOCTh U y0OCTBO CONPOBOKACHMS). YCIIEITHBIHA
OIBIT pa6OTHI B 001ACTH MUKPOCEPBUCOB IIOOYNI MEHS B3SITh HA CeOs
3a/[ady HAIIICATh 3Ty KHUTY, 9YTOOLI CUCTEMATU3UPOBATL CBOU 3HAHUS
U IIOJI€JIUTBCS MU C BAMU.

Kak pa3paboTdymk mporpaMMHOTO OOECIIEYEHUs, s MOHUMAIO, Ha-
CKOJIbKO Ba)KHO IIOCTOSIHHO IPUOOPETATh U IPUMEHSTH HOBBIC 3HA-
Hus. I[Ipex/ie uem B3AThCs 3a 3TY KHUTY, 1 PEIINJIA ITOJEIUThCS CBOUMU
BBIBOJIAMU M Hadaja IYOJIHMKOBATH CTAThbU O MHUKPOCEPBHCAX B GJore
KOCTa-PUKAHCKON KOMITAHMHU (Ha MOEN POJIMHE), 3aHUMAIOLEelics pa3-
paboTkoii mporpaMmmHoro obecneuenus. Koraa s nucana atu cratby,
4 TIOHSUIA, YTO HAIlJTa HOBYIO CTPACTh U IeJIb B CBOEH MpodeccnoHab-
HOU kapbepe. Yepes3 HECKOIBKO MeCALEB MOCIe NYOIMKALMN OXHOU
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Mpeancnosue

13 MOMX CTaTel s IMOJY4YHIa 3JE€KTPOHHOE IHIChbMO OT M3JATEeNIbCTBA
Manning Publications ¢ mpeanoxeHnemM HammcaTb BTOPOE€ H3JaHUE
3TOM, KOTOPBIM U JIEJIOCh C BAMH CETOJHS.

IlepBoe nuspanue 3Toi kHUTK 66110 HanucaHo /sxonom Kapuemrom
(John Carnell), HenpeB3oiieHHBIM TPO(ECCHOHATIOM C MHOTOJETHUM
OTBITOM Pa3paboTKU MpPOrpaMMHOro obecnedenusd. Sl Hammcama 3To
BTOpPOE HM3/JaHHE HAa OCHOBE TOI KHUTH, JJOOABMB MOU COOCTBEHHDIE
BHJIEHUE U NTOHHUMaHHe. Bropoe usnanmne «Mukpocepsucos Spring» mo-
KQKeT BaM, KaK pEIN30BaTh Pa3HOOOPa3HbI€e IMabJIOHbI IPOEKTHPOBA-
HUSA, YTOOBI MOJYYUTH YCHEMIHYIO aPXUTEKTYPY MUKPOCEPBUCOB C I1O-
MOIIbI0 Spring — (peliMBOpKa, IPEIaraolero roTOBbIE PEeNIeHUs
JUISE MHOTHIX PACIPOCTPAHEHHBIX 3a/[a4 Pa3pabOTKH, C KOTOPBIMU BEBI
HEM30€XKHO CTOIKHETECh KaK Pa3paboTIMK MUKPOCEPBUCOB. A Terepb
JlaBaiiTe HAUHEM 3aXBaThIBAIONIEE MYTEIleCTBUE B MUP MUKPOCEPBUCOB

co Spring.



O6 amott kxHueze

Kuura «Muxpocepsucot Spring», émopoe usdarue HammcaHa sl paspa-
60TYMKOB Ha Java,/Spring, KOTOPLIM HYKHBI IPAKTUUYECKHE COBETEI
U IPUMEPBI CO3AAHMS U BBOJAA B KCIUTyaTAIlUIO IIPUIOKEHUN HA OCHO-
Be MUKpocepBUCOB. PaboTras Hax 3TOM KHUTOH, MBI XOTEJIN COXPAaHUTD
LEHTPaIbHYIO HACIO, 3I0KEHHYIO B IIepBOE U3/aHNE, — IPUMECHEHUE
OCHOBHBIX IAOGJIOHOB MUKPOCEPBUCOB, COOTBETCTBYIONINX HOBEHIINM
npaxkTukaMm u npumepam Spring Boot u Spring Cloud. IlpaxkTuyeckn
B KaK/IOU IVIaBe BBl Hal/[eTe KOHKPETHDIE TaOJIOHBI IPOEKTUPOBAHNS
MHUKPOCEPBHUCOB, a Takke Ipumepbl peanusanuu Spring Cloud.

Komy agpecoBaHa 3Ta KHMra

PaspaboTunkam Ha Java, IMEIOIIM HEKOTOPBII onbIT (1-3 roxa)
CO3JAHUsI PACIPEACICHHBIX IPUIOXKCHUII.

Mmeromum onsIT (60see 1 roga) ucnosnb3osanus Spring.
JKesalomyM Hay4HTBCS CO31ABATh HPIJIOXKECHUS HA OCHOBE MU-
KPOCEPBUCOB.

Hurepecyomumcsi 0COGEHHOCTSMU HCIIOIb30BAHUS MHUKPOCEP-
BHICOB JUUISI CO3AHMSI OOIAYHBIX IPYJIOMKEHUH.

CrpemaAmuMcs y3HaThb, ABJISAIOTCS JIU Java 1 Spring noaxoAsamuMu
TEXHOJIOTHUSMH ISl CO3TAHUS MPUIOKEHUH Ha OCHOBE MHKPOCEP-
BUCOB.

Bcem, KoMy HHTEPECHO Y3HATD, YTO HEOOXOAMMO JUIsS pa3BePThIBA-
HUSI IPUJIOKEHMSI HA OCHOBE MUKPOCEPBHCOB B OOJIaKe.
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06 3TOM KHUre

CTpPYKTYpa KHUIN

dTa KHUTA COCTOUT U3 12 mIaB U 3 IPHIOKEHU.

I'1aBa 1 3HAKOMHT € APXUTEKTYPOIl MUKPOCEPBUCOB KaK BAXKHBIM
U aKTyaIbHBIM IIOJXOJOM K CO3JAHUIO IPUIOXKEHUN, OCOOEHHO
00JIAYHDbIX.

[naBa 2 pacckasbiBaer o Texnosorusx Spring Cloud, xoTopbie
MBI Oy/l€M MCIIOJIb30BaTh, ¥ OIUICHIBAET MOPSJIOK CO3/[aHUs 001au-
HBIX MUKPOCEPBUCOB C YI4ETOM IEPEJOBBIX MPAKTUK U3BECTHOTO
pykoBoacTsa «IIpunoxkenue gsenanaTu ¢pakropos». B aToii mia-
B€ TAaK)Ke IPUBOJUTCS MPUMEP CO3JaHUsA IPOCTOTO MUKPOCEPBU-
ca Ha ocHOBe REST ¢ momompio Spring Boot.

I'taBa 3 mokaspIBaeT MUKPOCEPBUCHI C TOUKU 3PEHUS aPXUTEKTO-
pa, IPUKJIaJHOTO MporpaMmMucTa 1 uHxenepa DevOps, a takxke
JAEMOHCTPUPYET PeATU3aIUI0 HEKOTOPBLIX IEPEJOBBIX METOI0B
B HaIlleM IIEPBOM MUKpocepBuce Ha ocHose REST.

raBa 4 3HaKOMHUT C MUPOM KOHTEHHEPOB, NOJYEPKUBasi OCHOB-
HbIE PABJINYNA MEKTY KOHTEHHEPAMU U BUPTYaJIbHBIMM MAIIHA-
mu (BM). Ona Takke IOKa3bIBAET, KAK 3aITyCKATh MUKPOCEPBHUCHI
B KOHTEHHEepaX, UCIIOAb3Yys IUIAaruHbl Maven u komanas! Docker.

InaBa 5 onmceiBaeT OCOGEHHOCTU YIpaBJIeHUs KOHMUIypanuei
MuKpocepsucos ¢ nomonipio Spring Cloud Config. Spring Cloud
Config momoraer opraHM3oBaTh XpaHeHHE KOH(MUrypanuii mu-
KPOCEPBUCOB B €IMHOM PETIO3UTOPHUU C Y4€TOM UX BEPCUI U BOC-
IIPOU3BOJIUTH UX BO BCEX DK3EMILISIPAX MUKPOCEPBHCOB.

I'1aBa 6 3HAKOMUT C ITAGIOHOM MAPIIPYTU3AIHI OOHAPYKEHUS CIIYKO.
37ech Bbl y3HaeTe, Kak ncnosb3osaTh Spring Cloud u ciy:x6y Netflix
Eureka, 4ro6b1 o6ecrieynTh HE3aBUCHMOCTb MECTOIOJIOXKEHUS Ba-
111850:€ CJIY}K6 OT KJIMEHTOB, KOTOPbIC UX MCIIOJIb3YIOT. Brur Takke Y3Ha-
€Te, KaK Pean30BaTh GATAHCUPOBKY HAIPy3KH HA CTOPOHE KJIMEHTA
c nomomsio Spring Cloud LoadBalancer u xmenTa Netflix Feign.

I'taBa 7 mocBsilieHa 3alUTe MOTPEGUTEIeH BAIINX MUKPOCEPBHCOB,
KOIZIa O/IVH IJIN HECKOJIBKO 9K3EMILUIIPOB MUKPOCEPBHCOB BBIXOJSAT
13 CTPOSI WIN HAXOJISITCA B HepaboueM cocTostHUM. B a0l 1ase mo-
Ka3aHo, Kak ¢ nomompbio Spring Cloud u Resilience4j peanmusosarnb
IIabJIOHBI pa3MbIKaress 1enu (circuit breaker), oTkara k peseps-
Holi peanm3anuu (fallback) u repmernunbix orcexos (bulkhead).

[naBa 8 oxBaTpiBaeT MaGJOH HUIIO32 MAPUIPYTU3ALMM (gateway
routing). 3aech, ucrnoansysa Spring Cloud Gateway, MbI co3agum
€/IMHYIO TOYKY BXOJIa JUII BCEX HAIINX MUKPOCEPBUCOB U YBUJIHM,
Kak ncnosnb3oBath puabTpel Spring Cloud Gateway juia co3ganus
HOJIUTUK, KOTOPbIE MOTYT IPUMEHATLCSA KO BCEM CIyxbGam, J0-
CTYIHBIM Yepe3 IUTI03.
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InaBa 9 pacckasbIBaeT, Kak peaau3oBaTh ayTeHTU(PUKALUIO U aB-
Topusanuio ¢ nomonnio Keycloak. 3xecs paccmaTpupaioTcss HEKO-
TOpble ocHOBHBIE NpuHIUILEI OAuth2 1 cr1oco6b! NCIOIBL30BAHNS
Spring u Keycloak i 3amuThl apXuTeKTYpbl MUKPOCEPBHCOB.

Inasa 10 paccmarpuBaeT peaynsanyio aCHHXPOHHOIO OOMEHA CO-
OOLIECHUSIMHI MEKAYy MUKpocepBucaMu ¢ nomoibio Spring Cloud
Stream n Apache Kafka. Ona Takke mokassIBaeT, KaK HCIIOJIb30-
Batb Redis a5 kemmpoBaHUs 3aIIPOCOB.

I'maBa 11 moka3pIBaeT, KaKk PEAIN30BATDH MIAOJOHBI KYPHAUINPOBA-
HUSI, TAaKHe Kak Koppessinus kypHanos (log correlation), arperu-
posanue xypHanos (log aggregation) u TpacCMpOBKa, C TOMOIILIO
Spring Cloud Sleuth, Zipkin u ELK Stack.

[naBa 12 siBigeTcs KpaeyroabHbIM KAMHEM 3TOM KHUTU. 3/1€Ch MBI
cobepeM BOEAMHO BCE CJYKODBI, CO3jaBaeMble Ha HNPOTKCHUU
BCell knuru, u passepuem ux B Amazon Elastic Kubernetes Service
(Amazon EKS). MbI Takxe o0CyUM aBTOMATHU3AIUIO IIPOIECCOB
cO6OPKU U Pa3BEPTHIBAHNUSA MUKPOCEPBUCOB C IIOMOIIBIO TAKUX MH-
CTPYMEHTOB, Kak Jenkins.

[Tpunoxkenue A nepeducaser JOMOJTHUTENbHbIE IIEPEIOBbIE ITPAK-
TUKU CTPOUTEILCTBA MUKPOCEPBUCHBIX APXUTEKTYP U OOBACHAET
«Mogens spenoctu Puuapaconar.

ITpunoxenue B copepKuT JONOMHUTENbHbIE MaTEpPHUAbl I10
OAuth2. OAuth2 - upe3BbIuaifHO rudKass MOJEAb ayTeHTU(pUKA-
1Y, X B 3TOM IPUJIOKEHUU JAETCS KPATKUI 0630 Pa3INIHBIX
crioco6oB ncnosnb3opanus OAuth2 juis 3amyThl NPUIOKEHUIA
U MUKPOCEPBHCOB.

ITpunoxenne C paccka3bIBaeT, KAk KOHTPOJIHPOBATb MHUKPOCEP-
BUChl Spring Boot ¢ momomupio TakuX TEXHOJOTWH, Kak Spring
Boot Actuator, Micrometer, Prometheus u Grafana.

B nesiom MBI coBeTyeM BCeM pa3pabOTYMKAM IIPOYUTATD IIaBbI 1, 2
U 3, rje NPUBOJIUTCA BAKHAS MH(POPMALHSA O IEPEJOBLIX METOAAX pe-
QIM3aIMH MUKPOCEPBUCOB € UCIOIb30BaHueM Spring Boot u Java 11.
Ecim eI m1oxo snakombl ¢ Docker, To MbI HACTOATEILHO PEKOMEH/IyEM
BHUMATEJIBHO IIPOYUTATH IIABY 4, KOTOpas KPATKO IPEACTABIISIET BCE
KmoueBble KoHnennuu Docker, ucnoib3yeMble B KHUTE.

B ocTanpHOIT 9acTH KHUTH 00CYKJJAIOTCS HEKOTOPbIE IAGI0HBI ITPO-
€KTUPOBAHHUSA MHKPOCEPBHCOB, TaKHE€ KaK OOHAPYKEHHE CJIYKO, pac-
npejeneHHas TpaccupoBka, API-unos u ap. belio 66l skeaTeabHo un-
TaTh IVIABBI 11O MOPSAJKY M OIIPOOOBATH IPUMEPDI KoJa y cebs. Ecm Bam
KAJIKO TPATUTDH BPEMS Ha BBOJ| KOJA IPUMEPOB BPYUHYIO, TO MOXKETE
3arpysuts ero u3 penosurtopus GitHub mo axpecy https://github.com/
ihuaylupo/manning-smia.


 https://github.com/ihuaylupo/manning-smia.
 https://github.com/ihuaylupo/manning-smia.
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O npumepax Koga

ITa KHUTA COAEPKUT MHOT'O IIPUMEPOB UCXOJHOTO KO/IA B BUJI€ JTUCTUH-
rOB 1 (pparMeHTOB B OOBIYHOM TEKCTeE. B 060X CIydasx HCXOJHBIN KOJ
O(pOPMIIAETCSI MOHOWNPUHHbIM WPUHTOM, ITOOBI €TO MOXKHO ObUIO OTINYUTD
OT 06bIYHOTO TeKcTa. Kojx Bcex nmpuMepoB JOCTYIIEH B PEIIO3UTOPUU
GitHub https://github.com/ihuaylupo/manning-smia.

IIpuMepbl XpaHATCS B OTAEIbHBIX AIKAX, 110 OJHOM JUIsl KOXKIOH IIa-
Bbl. Takke oOpaTuTe BHUMAHNE, YTO BECH KOJ[ B 3TOM KHUTE CO3/[aH IS
Java 11 u npeanonaraer ncnonb3oanue Maven B KagecTBe OCHOBHOTO
nHCTpyMeHTa c6opku 1 Docker B kauecTBe IPOrPaMMHON IIAT(OPMEI
KOHTeHHepusanuu. B ka0l nanke /s Kayk[0H IIaBbl UMeeTCs (aiin
README.md, rze BbI HaliieTe Caeayonyo HH(pOpMaLHIo:

KPATKOE BBEJICHUE B IVIABY;
repevYeHb HEOOXOJUMbIX HHCTPYMEHTOB;

pazaen «How to Use», onuchIBAIOIMMN MOPSASOK UCIOJb30BaAHUS;
KOMAaHJIy JUIsl COOPKHU IIPUMEPOB;

KOMAH/Iy JUIsl 3aIlyCKa IPUMEPOB;

KOHTAKTBI U JOTIOJTHUTEIBHYIO HH(OPMAIIHIO.

OjHa 113 OCHOBHBIX KOHIIENITUH, KOTOPBIX MbI CTAPAINCH IPUJIEPAKU-
BaTbCH HA MPOTHKEHUU BCEH KHUTH, 3aKII0YAETCS B TOM, UTO IIpUMe-
PBI KOJIa B Ka)KJIOH IVIaBe JIOJKHBI PabOTATh MOJTHOCTDIO HE3ABHCUMO
oT apyrux ras. Yro aTo 3HAauMT? BBl MOXKETE, HAIpUMEp, B3SATb KOJI
n3 mraspl 10 1 3aIyCTUTD €ro, MUHYS IPUMEPHI U3 MPEbIIYIHIX IIaB.
Ber yBuauTe, 9TO IS KAXKAON CIyKOBI, CO3JAHHOU B KAKIOU IVaBe,
nMeeTcsl cCooTBeTCTByIoImUi 06pa3 Docker. B kaxjoii mmaBe MbI nc-
nonb3yeM Docker Compose g 3amycka obpasos Docker, uTo6n! ra-
PaHTUPOBATH BOCIPOU3BOAUMOCTD CPEAbI BLIITOTHEHMA.

Bo MHOrux ciy4asix OpUrMHAIBHBINA UCXOIHBIN KOJ ObLI Iepedop-
MaTHPOBAH; MBI JOGABIINA IIEPEHOCH CTPOK U M3MEHUIN IIUPUHY OT-
CTYIIOB, YTOOBI YMECTUTH CTPOKM KOJa MO MUPUHE KHIDKHOH CTpaHu-
1pl. B pepkux ciaydasx gake 3TOro 0Kasaaoch HEOCTATOYHO, ITIOITOMY
B JINCTUHIAX BBl yBUAUTE MapKephI MPOIOLKEHNA CTPokH (™). Kpome
TOT0, BO MHOT'MIX JINCTUHIAX B KHUTE, KOTOPBIE OObSCHSIOTCS B TEKCTE,
MBI yOpaiu KoMMeHTapuu. Taxke MHOTHE JIMCTUHTH COIPOBOKAAIOT-
€Sl IOTIOJHUTEIbHBIMUA AHHOTAITUAMMU, TOUEPKUBAIOIIME Hanboee
Ba)KHbIE UJIE€U.

)uBoe o6cyxaeHne KHUru

IIpuobperas xuury «Muxpocepsucs. Spring», emopoe usdarue, BbI IOJY-
yaeTe OeCIUIATHBIN JOCTYI K YaCTHOMY BeO-(pOpyMy, OPraHM30BAHHOMY
usjareabcTBoM Manning Publications, rie MOXHO OCTaB/ISTh KOMMEH-


https://github.com/ihuaylupo/manning-smia
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TapI/II/I O KHUTE, 3aJaBaTb TEXHNYECKHUE BOHpOCI)I, a TAKIXKeE nonyanb
MOMOIIb OT aBTOPA U JAPYTUX nosab3zosBarenae. YToobl TOJYYUTH JOCTYIT
K (OpyMy M 3aperucTpUpPOBATBLCS HA HEM, OTKpOHTe B BebG-Opaysepe
crparuny https://livebook.manning.com/book/spring-microservices-
in-action-second-edition/discussion. Ysmatb OGosbnie o Qpopymax
Manning ¥ TO3HAKOMHUTbC € IPABUJIAMHU OBEAEHNS MOYKHO II0 aIpECy
https://livebook.manning.com/#!/discussion.

MN3pareancTBo Manning 06513y€TCH OPeTOCTaBUTh CBOMM YUTATESAM
MECTO BCTpe‘II/I, /1€ MOJKET COCTOATBCA CO,Z[ep)KaTCIIbeIﬁ AnajIor MCXQ[Y
OTACIBbHBIMU YUTATEIAMUI U M€>KLIY qUTATEIAMU U aBTOpOM. Ho co cro-
pOHbI aBTOpOB OTCYTCTBYIOT KaKI/Ie-J'II/I6O O6HBaTeﬂbCTBa YI[CJHITI) (bOp}/'My
KaKOe-TO OIpeieIEHHOE BHIMAHIE — UX IIPUCYTCTBUE Ha (pOpyMe OCTa-
eTcd ):[O6pOBO.J'IbHI)IM (I/I HeOl‘IJ‘Ia‘{I/IBaeMbIM). Mb1 npejiaraeM 3a1aBaTh
aBTopaM CTI/IMYJII/IPYIOIIII/Ie BOHpOCbI, I-ITO6I)I nux I/IHTepeC HE yracan!

Popym 1 apXuB C TPEABIAYIINMUA OOCYKIEHUSIMH OCTAETCS JOCTYII-
HBIM HaA CaliTe U3JaTeJbCTBa, ITOKAa KHUTra OPOMTOJDKAET U3TaBATHCA.

06 aBTOpax

Joxon Kaprenn (John Carnell) - apxuTekTop nporpaMMHOro obecrie-
YeHUs, BO3IIABIAET TPYIITY IO B3aMMOAEHCTBHUIO C Pa3pabOTYNMKAMU
B Genesys Cloud. bonbmyo gacte csoero pabodero spemenu JIxoH
yauT k1ueHTos Genesys Cloud 1 BHyTpeHHIX pa3paboOTIMKOB, KaK pas-
BEPTHIBATH OOJAYHBIE PENEHUs JUIsl KOHTAKT-IIEHTPOB U Tele(pOHUN,
a TaK)Ke PaCCKa3bIBAET O MEPEJIOBLIX METO/AX Pa3pabOTKU Ha OCHOBE
006/1aYHBIX TexHoJorui. OH 3aHMMAETCS CO3/JaHUEM MHKPOCEPBHCOB
Ha 6aze TeseOHNU C UCnoab30BanueM rmiatdopmel AWS. Ero nosces-
HeBHas paboTa 3aKJI0YaeTCsl B Pa3paboTKe M CO3JAHUHI MHUKPOCEPBU-
COB Ul TAKUX TeXHoJormdeckux miardopm, kak Java, Clojure u Go.
JI5kOH — oflapeHHBI opaTop U nucareab. OH PEryJIsapHO BBICTYIAET
B MECTHBIX IpynIax noyub3osaTesneii u Ha cumnosuyme The No Fluff Just
Stuff Software Symposium. 3a nocrexaune 20 et JKOH GbUT aBTOPOM,
COABTOPOM U TEXHUYECKUM PEIEH3EHTOM psjla KHUT IO TEXHOJIOTUAM
Ha OCHOBE Java M OTpacJeBbIX nyoamkaruii. MiMeer crenenn 6akanas-
pa, IOJyYEeHHYIO B yHUBepcUTeTe MapKeTT U CTeNeHb MarucTpa Jieo-
BOTO a/IMUHUCTPUPOBAHUS, TIOJy4€HHYIO B BuCKOHCHMHCKOM YHUBEpCH-
Tere B ropoze Omkonr. /[5kOH — yBJIe4eHHBIN TEXHOJIOT, ITOCTOSHHO HC-
CJIelyeT HOBBIE TEXHOJIOTUM M SI3BIKM IporpaMmMupoBaHusa. OH KuBeT
B Kapu (Cesepnas Kapommna) co csoeii ;kenoii [sxanert, TpeMs 1eTbMU
(Kpucrodepowm, Araroii u /xkexom) u — 1a, ¢ cobakoit Beitnepom.
Hnapn Yaiinyno Cangec (Illary Huaylupo Sanchez) — umxenep-
IPOTPaMMUCT, BbITycKHUIA yHHUBepcuTera Cendorek. MMeer Taxxke
CTENeHb MArucCTpa JIeJOBOTO aJMUHUCTPUPOBAHUA B OOJACTH yIpas-
aenus UT, nonydennyio B JJaTuHOaMepUKaHCKOM YHUBEPCUTETE HAYKHU
u texnosoruii (ULACIT) B Kocta-Puke. MiMeeT oOmmpHbIe TO3HAHUS
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06 3TOM KHUre

B 00JIaCTH pa3pabOTKU MPOTrPAMMHOIO OOECIIEYEHHS, OIBIT PabOThI
¢ Java 1 1pyruMm A3bIKaMU MPOTPAaMMHUPOBAHUsA, TAKUMH Kak Python,
C#, Node.js, a Takke C JPyrMMU TE€XHOJIOTHSAMH, TAKUMU KaK Pas3jind-
Hble 6a3bl JAHHBIX, (PPEIIMBOPKH, OOJIaYHBIE CJIY:KOBI 1 MHOTOE IPyroe.
B macrosmee Bpemsa Miulapum paboTaeT cTapmmM HHXXEHEPOM-TIPO-
rpammuctoM B Microsoft, Can-Xoce, Kocra-Puka, rae nposogut 60J1b-
IIYIO YaCTh CBOETO BPEMEHU, HCCIIe/ys U pa3padbaThiBas MHOXKECTBO CO-
BPEMEHHBIX TPOEKTOB. B ee mpodeccrnonarpnom mopTdoamo nmeercs
Taxxke 12-1eTHUI OonbIT paboThI B KAYECTBE CEPTUQUIIMPOBAHHOTO Pas-
paborunka Oracle u cTapiero NHXeHepa-pOrPaMMICTA B KPYITHBIX
KoMIaHMsxX, Takux kak IBM, Gorilla Logic, Cargill mn BAC Credomatic
(IpeCcTIKHBIN IATUHOAMEPHUKAHCKUI 6aHK). Mutapu JI0OUT CI0XKHBIE
33J]a4M ¥ BCET/a TOTOBA M3y4aTh HOBBIE S3BIKU IIPOrPAMMHUPOBAHUS
U HOBBIEC TEXHOJOTUH. B cBOGOsHOE BpeMs OHA JTIOOUT UTrpaTh Ha 6ac-
TUTape U IPOBOJUTH BPeMs € ceMbeil 1 Jipy3bsamu. Cesasarbes ¢ Mnmapn
MOKHO 1o agpecy illaryns@gmail.com.

06 nnmocTpaymmn Ha 06/10)KKe

Ha o6noxke «Mukpocepeucvt Spring> n3o6pakeHa WMUIIOCTPALUS, TOJ-
nucanHas kKak «Yenosek n3 Xopsarun». OHa B3ATa U3 HEJJAaBHETO IIepe-
n3nanusa kHurn bamsrazapa Xakke (Balthasar Hacquet) «Images and
Descriptions of Southwestern and Eastern Wenda, Illyrians, and Slavs»,
OINy6IMKOBAaHHON dTHOTrpaduueckum Myseem B ropoze Crumur (Xopsa-
tusi) B 2008 roxy. Xakke (1739-1815) — aBcTpHilCKuil Bpa4 U yUEHBIH,
MHOTO JIET M3y4aBIIN GOTaHMKY, T€OJOIHIO M 3THOTrpaduio ABCTpUIL-
CKOI nMIiepus, a Takke Benero, IOmiickux Anbnn u 3anaaabix bankan,
HACEJIEHHBIX B ITPOIIJIOM HapOaMH UUIMPUICKUX IteMeH. PrucoBannbie
WLTIOCTPAIUY COIPOBOKAAIOT MHOTHE HAyYHbIE€ CTATbU M KHUTU XaKe.
boraroe pasHoobpasue pUCyHKOB B MyOIMKAIMAX XaKe IPKO CBUIETEb
CTByeT 00 YHUKAJILHOCTU ¥ MHJUBU/TYaTbHOCTH BOCTOYHBIX aTbIINHCKIX
1 CEBEPO-3AMAHDIX OaIKaHCKUX pernoHos Beero 200 et Hazas.

ITO 6BUIO BpeMsd, KOTJA MO OJI€kKAE JETKO MOKHO ObLIO OTIMYUTH
KUTEJIEH COCEJTHUX JIEPEBEHD, PA3/ICIEHHBIX BCETO HECKOJIbKUMU MU-
JISMU, WIN NPUHAJIEKHOCTb K Pa3HbIM COIMAILHBIM KJIaccaM WJIN
npogeccuaM. C TeX IOp CTHIb OAEK/bI CHUIbHO N3MEHIUICH, U UCYe3-
JIO pa3HOOOpasue, XapaKTepHUsylollee pPa3IMYHble O0JACTH U CTpa-
Hbl. B HacTosmee BpeMs TPYJHO OTIMYHUTD IO OJEKAE JaKe KUTEICH
Pa3HbIX KOHTUHEHTOB, U KUTEIN KUBOIHMCHBIX TOPOJKOB U JI€PEBEHD
B CJIOBEHCKHUX AJIBIIaX MM NPUOPEKHBIX GAJIKAHCKUX FOPOJAX HOYTH
HE OTVIMYAIOTCS OT XKUTeNel Jpyrux gacte EBporsbr.

Mg B n3paTenscTBe Manning ciaBUM M300pETATENbHOCTD, MPE-
IPUUMYUBOCTD U PaJIOCTh KOMIBIOTEPHOTO OM3HECA 00I0KKAMU KHUT,
M300paKaAIOMNUMU GOTaTCTBO PETMOHAIBHBIX PA3JUYUil JBYXBEKOBOM
JABHOCTU, OKUBHINX OJ1aroapsa TAaKUM WUTIOCTPAIUAM, KaK 5Ta.


mailto:illaryhs@gmail.com

/Tobpo nosxcanos@ms
¢ Spring Gloud

Jr1a maBa:
B 3HAKOMUT C APXUTEKTYPOH MUKPOCEPBHUCOB!
| | paCCKaSbIBaeT, HO‘{CMY KOMITAaHUN I/ICHOJII)SYIOT MI/IKpOCepBI/ICI)I;

® J€EMOHCTPHUPYET IPHUEMBI HCIIOIb30BaHUA Spring, Spring Boot u Spring
Cloud ju1s1 cCO31aHMS MUKPOCEPBUCOB;

B OIIMCBhIBAET MOACIN 001aYHbIX BHIYUCJIEHUN.

Bregpenune mo60ii HOBOI apXUTEKTYPhbl — HEIPOCTAs 33/Ja4da, COIps-
KEHHAsl ¢ MHOKECTBOM IIPOGJIEM, TAKUX KaK MaCIITaOHPyeMOCThb IIpU-
JIOXKEHNH, OOHApyKEHHE CJIY:KO, MOHUTOPHUHT, paclpeeeHHas TPac-
CUPOBKa, 6€30MaCHOCTD, YIPABJEHUE U MHOTUX JPYrHX. ITa KHUTA
IIO3HAKOMHT BAC C MUPOM MHUKPOCEPBHCOB Spring, Hay4uT pemaTh Bce
3TU NPOGIEMBI M TOKAKET, KAKe€ KOMIPOMUCCHI CJIEAYET YIUTBHIBATD
IpU peaTn3aIiuy OGM3HEC-TIPUIOKEHUI C MCIIOIb30BAHUEM APXUTEKTY-
PBI MUKPOCEPBUCOB. B aT0I1 KHUre BBI y3HaeTe, Kak CO3/laBaTh IMPUJIO-
XKEHUS Ha OCHOBE MHKPOCEPBHCOB C MCIIOJIb30BAHUEM TaKUX TEXHOJIO-
ruii, kak Spring Cloud, Spring Boot, Swagger, Docker, Kubernetes, ELK
(Elasticsearch, Logstash u Kibana), Stack, Grafana, Prometheus u ap.

Ecin BbI pa3apaboTyuK Ha Java, TO 3Ta KHUTA IIOMOXKET BaM IUIABHO
HePeNTH OT CO3AAHUS TPAAULIMOHHBIX IIPIIOKEHUI Ha OCHOBE Spring
K CO3/IaHUIO IIPIJIOKEHUI HA OCHOBE MUKPOCEPBUCOB, KOTOPbIE MOK-
HO pPa3BEPHYTb B 001aKe. 3ech Bbl HAlileTe IPAaKTHYeCKUE IPUMEPHI,
AMarpaMMbl U HOAPOGHOE ONMCAHUE C JOIOTHUTEIbHBIMU CBE/ICHUSI-
MH O pEaTU3alIN aPXUTEKTYPbl MUKPOCEPBHCOB.
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1.1.

1.1.1.

Mmasal [Jo6po noxanosatsb B Spring Cloud

IIpounTas 3Ty KHUTY, BBl HAyYUTECh IPUMEHATH HA IIPAKTUKE TaKHe
TEXHOJIOTUU U METO/bI, KaK OQJIaHCUPOBKA HArPY3KU HA CTOPOHE KJIH-
€HTOB, JUHAMHYECKOe MacITabUpOBaHUE, paclpeeeHHas TPacCu-
POBKa 1 MHOTHE JPyrue, U cO3JaBaTh I'MOKHE, COBPEMEHHbBIC U ABTO-
HOMHBI€ OGM3HEC-TIPUJIOKEHUS HA OCHOBE MUKPOCEPBHUCOB C IIOMOIIBIO
Spring Boot u Spring Cloud. Bel Takske HayunTech CO31aBaTh CBOU COO-
CTBEHHBbIE KOHBEHepbl COOPKHU,/Pa3sBePTBIBAHMS, YTOObI 06ECIIEUnTD
HENPEPBIBHYIO JOCTAaBKY ¥ HHTETPALUIO C BAIINM OU3HECOM, IPUMECHSIS
Takue TexHosiornu, kak Kubernetes, Jenkins u Docker.

3BoJ1IOLMAA aPXUTEKTYPbl MUKPOCEPBHUCOB

IIporpammHas apxXuUTEKTypa OXBaTbIBA€T Bce (QyHIAMEHTAIbHBIE
aCIIEKTHI, ONPEJEIAIONNE CTPYKTYPY, pabOTy U B3aUMOJEUCTBUE IIPO-
IrPaMMHBIX KOMIIOHEHTOB. DTa KHUTA PACCKA3bIBAET, KaK CO3/aTh apXU-
TEKTYypPy MHKPOCEPBHCOB, COCTOSIIYIO U3 CJIA00 CBSI3AaHHBIX IIPOrPaMM-
HBIX CJIyK0, BBIIOJHSIOIUX Y3KUI KPYI YETKO OIpPENEJCHHBIX 3aJad
U B3aMMOJAEHCTBYIONNX ITOCPEACTBOM I€pPEJaul COOOMIEHNI 11O CETH.
Jns Havana pacCMOTPUM Pa3THYUs MEXKJTY MUKPOCEPBUCAMU U HEKO-
TOPBIMH JPYTUMH PACIPOCTPAHEHHBIMHU APXUTEKTYPaMHU.

N-ypoBHeBasi apXuTeKTypa

OaHuM U3 pPacHpPOCTPAHEHHBIX TUIIOB APXUTEKTYPhI KOPIOPATHB-
HOTO IPOTPAMMHOIO O6GecredYeHus fABAsSETCS MHOTOypOBHEBas WM
n-ypoBHeBasA apxuTekTypa. IIprmroxenusa ¢ 3TOU apXUTEKTYypou ne-
JIATCA HA HECKOJbKO YPOBHEM, KayKIbIii CO CBOMMU OOA3AHHOCTSIMUI
1 PYHKIUAMHA, TAKUMH KaK IOJIb30BaTEIbCKUN MHTEPENC, CaYKODI,
JlaHHbIE, TECTUPOBaHueE U T. . Hanpumep, npu co3jaHum NpUIOKEHU
CO3/IAETCSI OTAENbHBIN IIPOEKT UIN PEIleHHE JUIf M0Ib30BATENbCKOIO
unrepdelica, 3aTeM ele OJUH JJIS CIyKO, ele OJUH JJIsi YPOBHS JlaH-
HBIX U T. JI. B uTore o6beanHenne HECKOJBKUX IIPOEKTOB JIAeT IeIoe
npuaoxenue. B 60gbMNUX KOPIOPATUBHBIX CHCTEMAaX N-yPOBHEBLIE
IPUIOXKEHUS UMEIOT MHOKECTBO IIPEUMYIECTB, B TOM YHCJIE:

N-YPOBHEBbBIC IIPHUJIOKCHU ITO3BOJIAIOT YETKO Pa3AC/INTb 3a/ a9
1 pacCMAaTpUBAThb TAKHNE 9JIEMCHTDbI, KaK HOJIb30BATEJIbCKUI WH-
TdePCﬁC, JAaHHbIC 11 6I/IBHCC'JIOI‘I/IKY II0 OTACJIBbHOCTU;

KOMaH/IbI paSpa6OT‘{I/IKOB MOTyYT pa6OTaTI:- HaJ pa3/IMIHbIMU KOM-
IMOHEHTAMU HE3aBUCHUMO JPYyT OT APYyra;

KOPIIOpPAaTUBHAA aPXUTEKTYypa XOPOLIO U3yY€Ha, II03TOMY OTHOCH-
TEJIBHO JIETKO HAWTH KBATH(PUIIMPOBAHHBIX Pa3pabOTIMUKOB IS
MHOT'OYPOBHEBBIX IIPOEKTOB.

Ho N-ypOBHEBBIC IPHUIOKCHUA UMECIOT U HEJOCTATKU!

nocJjie BHECEHUST N3MEHEHU B KOJ INPpUXOAUTCA OCTAHABIMUBATDb
1 IIOBTOPHO 3aIlyCKAaTb BCE IIPUJIOKCHUE;
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COOOIEHNs, KaK IIPABUJIO, KYPCUPYIOT BBEPX U BHU3 Y€pe3 YPOBHU,
YTO MOXET OBbITh HEA(P(PEKTUBHBIM;

Pe(aAKTOPUHT GOIBIIOIO MHOTOYPOBHEBOTO IPUJIOKEHHS MOCTIE
Pa3BEPTHIBAHNA MOXKET OKa3aTbCsl CJIOKHOU 3aaueii.

Hexkoropsble 3 Tem, 06Cy:K/JaeMbIX B 3TOH KHUT€, OTHOCSATCS HEIIO-
CPEeACTBEHHO K MHOI'OYPOBHEBBIM IPUJIOKEHUSM, OJHAKO MbI B 0OJIb-
Hieii CTeneHu COCPeAOTOUMMCS Ha Pa3JIMUYEHUAX MEXKAYy MUKPOCEPBU-
caMU U ellle OJJHOM pacIpOCTPaHEHHON apXUTEKTYPOM, 4acTO Ha3blBa-
€MOU MOHOJIUTOM.

1.1.2. Y10 TaKOEe MOHOJINTHAsI apXUTEKTypa?

Muorue Be6-TpuioKeHNss HEGONBIIOTO U CPEJHEro pasMepa Co3jia-
IOTCSI C MCIIOJIb30BAHUEM MOHOJMTHOW apXUTEKTYphl . MoHOMMTHOE
IPUIOKEHHE JIOCTABIAETCA KaK €JUHCTBEHHBIN pa3BepPThIBAEMbIMA
HpOorpaMMHBIN apTedakT. Bce ero KOMIIOHEHTDI — MOIb30BATEIbCKII
uHTepdeiic, GU3HEC-IOTHKA U JIOTUKA JOCTYIIA K 6a3e JaHHBIX — 00beAU-
HEHBI B €IMHOE IIPUJIOKEHNE U PA3BEPTHIBAIOTCS HA CEPBEPE MPIIIOKE-
nuii. Ha puc. 1.1 nokazana 6a3oBas apXuTEKTypa TAKOTO IPUIOKEHUS.

Kaxpas rpynna paspabarsiBaeT cBoio 4acTb NPUAOXEHUSs
co cBonMM TpeboBaHnsMm n notpebHocTamn.

CepBep npunoxeHuii Java
(/Boss, WebSphere, WebLogic, Tomcat)

[pynna pa3pabotku
yrpasneHus huHaHcamm YnakoBka WAR-nakeTa

— MVe
KoHseriep .
Cnyx6bl Spring

MHTErpaLum
pynna pa3paborku —
ynpaBfaeHuns KNyeHTaMu

EnuHas 6a3a kona LanHbie Spring

bulids a80H20 eH anHaxouwMdu-g9ag

[pynna paspabotku
XPaHUAULLA JAHHbIX

_— f— _—
ba3a gaHHbIx  ba3a gaHHbIX OﬂepaTMBHaﬂ
prnna pa3p360TKM ana CDMHaHCOB KIMEHTOB 6a3a faHHbIX

noNb30BaTeNbCKOrO

MHTepd)eﬁca Bce KOMMOHEHTbI NPUNOXEHUSA
nMerT AOCTYI‘I KO BCEM UCTOYHUKOM
ACGHHLbIX B npunoxeuuu.
Puc. 1.1. MOHOMUTHbIE NPUNOKEHUS BbIHYXAAlOT HECKO/IbKO rpynn pa3paboTinkos

CUHXPOHW3MPOBATbL AaTy Pas3BepTbiBaHUS, MOTOMY YTO MX KOJ HEO6GX0AMMO
co6upaTb, TECTUPOBATb 1 PA3BEPTbIBATb KaK €MHOE Liesioe
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1.1.3.

Mmasal [Jo6po noxanosatsb B Spring Cloud

KoneuHo, mpuiokeHne MOKeT ObITh Pa3BEPHYTO KAK €IMHOE I1eJI0e,
HO 4YaCTO HaJ| ONHUM TAaKUM IPUJIOKEHUEM paboTaeT HeCKOJIbKO IPYIII
paspadorunkoB. Kaxkaas rpymnma orsedaeT 3a CBOIO YaCTh IPUIOKE-
HUSI, OOBIYHO OPUEHTUPOBAHHYIO Ha KOHKPETHBIX KineHToB. Hanpu-
Mep, MPeJICTaBbTe TAKOU CIIEHAPHUIA: Y HAC €CTh BHYTPEHHEE IPUIOKE-
HUe JUIS YIIPABJEHHS B3aUMOOTHOIEHUsAMU ¢ kianeHTamu (Customer
Relations Management, CRM), koTopoe npeanoaraeT KOOpAuHAIIIIO
ACUCTBUII HECKOJIBKUX IPYHII Pa3pabOTKH M0JIb30BATEIBCKOIO HHTEP-
(petica, morukm ynpasieHNs! KIMEHTAMU, XPAHUJINIIA JAHHBIX, JJOTUKN
yIpasjaeHUs (PMHAHCAMH U, BO3MOKHO, MHOTUX JAPYIHX.

CTOpOHHUKM MHMKPOCEPBUCHON APXUTEKTYPHI YACTO OT3BIBAIOTCS
O MOHOJIUTHBIX NPHJIOKEHHUSAX C HETaTUBHBIM OTTE€HKOM, HO HMHOTJA
MOHOJINTHASI apXUTEKTYPa SBJISETCS OTIUIHBIM BBIOOPOM. MOHOINTEI
Ipolle CO3JaBaTh U Pa3BEPTHIBATH, YeM 00JIee CI0KHBIE MHOI'OYPOB-
HEBbIE WM MUKPOCEPBUCHDBIE aPXUTEKTYPhl. Ecau crieHapuii ncnosn-
30BaHUS YETKO OIIPEAEICH U BPs JTU U3BMEHUTCS B OYIyLIeM, TO 4acTO
pelieHre Ha4aTh C MOHOJIUTA MOKET OKa3aThCsl HE TAKUM ILIOXHUM.

OJHaKo C yBeJIMYEHIEM Pa3MEPOB U CJIOKHOCTHU IPUJIOKECHUS YIIPaB-
JIATh MOHOJIUTOM CTAaHOBUTCS Bce TpyaHee. Jlloboe n3smeHeHne B MOHO-
JINTHOM IIPIJIOKEHUH MOXET HUMETh KACKAIHBIA 3(QEKT, OKa3bpIBas
BJIMSHHUE HA JPYrue 4acTU NPWIOKEHUs, YTO MOXKET CYIECTBEHHO OC-
JIO)KHUTb UHTETPALMIO U PA3BEPTHIBAHNE B IPOMBIIUICHHON CUCTEME.
Ham tpeTnii BapuaHT, MUKPOCEPBUCHAsI apXUTEKTypa, IpejaraeT
GOJIBIIYIO THOKOCTHU U YIOOCTBO CONPOBOKACHUS.

YTo Takoe MuUKpocepBHUC?

Hnest MUKpPOCEPBUCOB M3HAYATBHO BO3HUKJIA B COOOIIECTBE pa3padboT-
YHKOB IIPOTrPAMMHOI0O 06€eCIIeYeHNs KaK MPSMOI OTBET Ha MHOTHE ITPO-
6Js1eMbl (Kak TEXHHYECKUE, TAK U OPraHU3ALMOHHbIC), CBSI3AHHBIE C 110~
IBITKAMU MACIITAGUPOBAHIS OOJIBIINX MOHOJIUTHBIX IPUIOKEHUI. Mu-
Kpocepeuc— 310 HEOObIIAS, CIA00 CBSI3AHHAS pAaCIpeaeJIeHHAs CIyKOa.
MuKpoCepBUCHI TO3BOJIAIOT B3SITh IPUIOKEHNE C OOMIMPHBIM HAO0OPOM
(pyHKIUIT 1 Pa3TOXKUTHL €ro Ha IPOCTBIE B YIPABJIECHUN KOMIIOHEHTBI
C YETKO OIpPEeEJEHHBIMU OOA3aHHOCTAMU. MUKPOCEPBUCHI TOMOTAIOT
IIpeofoIeBaTh TPAJAULMOHHBIE MPOGIEMBI CJIOKHOCTU OOJIBIION 5A3BI
KOJla, pa3buBasi ee Ha HeOOIbIINE YETKO ONPE/IeI€HHbIE JACTH.

Kitouepble NOHATHS, O KOTOPBIX CJIEJlyeT HIOMHHUTD, PACCYKAsl O MU-
KPOCEPBUCAX, — 3TO dexomnosuyua U passaska (unbunding). OyHxuu
HPUIOKEHUN JOJKHBI OBITh IOJHOCTBIO HE3aBUCHUMBI APYT OT JApyra.
Ecin B3aTBh ynomsanyToe Boime nputoxenne CRM 1 pasIokuTs ero Ha
MUKPOCEPBUCHI, TO ITOJYYUBIIUICS PE3YJIBTAT MOT Obl BBINISAETD IIPU-
MEPHO TaK, KaK IIOKa3aHo Ha puc. 1.2,
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—
— KoHBeitep Mukpocepsmc
R —— %—— SEESERA N — | ynpasneHus
MHTErpaumm $urHaHCcamm

pynna pa3paboTku
ynpaeneHus GUHaHcamMm Basa kopa ynpasnienus
duHaHcamm

—_
] KowBeitep MuKpocepBuc
- . %—» CSPEEELAN —— | ynpaenenms
nHTerpauuu KNMeHTaMu

rpyl'lrla pa3paﬁoTK[4 ynpaBneHna KnMeHTamMumn °
ynpasneHusa KAneHTamu

g90JHEHUD BT
XI9HHET egeq

GOLHIMINI
XIGHHET eERq

— QEUEECLELEIAN —= | ynpaBneHus
-= MHTerpaLmm [AHHbIMMU

= Kowseriep MuKpocepsuc

XI9HHEY egeg
seHanLedauQ

[pynna paspabotku

XpaHUULLA AaHHbix YTTPABNEHNS AaHHbIMU
[ e e L L EE L L e o

— 5 o

- KoHgeitep Monb3oBaTenbCKuit

- - el HEMPEPbIBHOM nHTepdenc
VHTerpaLmu BE6-NpUNoXeH1s O6pawaercs
Ipynna pa3spaboTku basa kopa K 6u3Hec-noruke Kak
MnoJsib30BaTeNbCKOro  MONb30BATENLCKOTO K cnyx6am REST
uHTepdeiica nHTepdeiica

Puc. 1.2. lMpn ncnonb3oBaHUM MUKPOCEPBUCHON apXUTEKTYpbI NpunoxkeHne CRM
pa3buBaeTcs Ha Habop He3aBUCHUMbIX MUKPOCEPBUCOB, YTO NO3BONSET KA 40N
rpynne pa3paboTynMKOB ABUraTbCs BNepej B CBOEM COGCTBEHHOM Temne

Kak nokaszano na puc. 1.2, kax/jas rpynmna pa3paboTuUUKOB €JIMHO-
JITYHO BJIAJIEET KOJAOM U MH(PPACTPYKTYPOI CBOEH cry:k6b1. OHM MOTyT
cobGUpaTh, Pa3BEPTHIBATL U TECTHUPOBATL CBOM KOJI HE3aBUCUMO JPYT
OT Jpyra, MOTOMY YTO PENO3UTOPHUI CHCTEMBI YIPABJICHUS BEPCHS-
MU 1 MHPPaCTPYKTypa (cepBep NPUIOKEHUI 1 6a3a JIAHHBIX) Telepb
MIOJIHOCTBIO HE3ABUCUMBI OT JIPYIUX YacTel npuroxeHus. Hamomaum
XapaKTePUCTHKU MUKPOCEPBUCHOM apXUTEKTYPBI:

JIOTMKa IIPUJIOKEHUA p336I/ITa Ha MCEJIKHME€ KOMIIOHEHTbI C YETKO
OIIPEAC/ICHHBIMU COITIACOBAHHBIMU I'PAHUIIAMUA OTBETCTBCHHOCTH;

Ka)K/J[bIlf KOMIIOHEHT OTBEYaeT 3a Y3KUI KPyr 3a7ad U pa3BepThI-
BAETCA HE3aBUCHMO OT JPYTUX; OJUH MHUKPOCEPBHIC OTBEUYAET 32
OJIHY YaCTh IPEJMETHOMN 00JIaCTH;

JUIs OOMEHA JAHHBIMHU MEKIy CO00I MUKPOCEPBUCHI UCIONb3YIOT
obsieruennble nporokossl, Takue kak HTTP u JSON (JavaScript
Object Notation — ¢popma 3anmcu 06bEKTOB JavaScript);

IIPIUIOKEHUS HAa OCHOBE MHKPOCEPBHUCOB BCETZA OOMEHHBAIOTCS
JAHHBIMH C HCII0JIb30BAHUEM TEXHOJIOIMYECKA HEHTPaIBHOTO (pop-
Mata (4aue Bcero ucnospdyercs: JSON), 103ToMy TeXHUYECKas pe-
IM3aIysl CIy:KObl HE MMEET 3HAYEHUS; 3TO O3HAYAET, YTO IPUJIO-
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JKCHHUEC, COCTOAICE N3 MUKPOCEPBUCOB, MOKET OBITH HAIIMCAHO HA
HECKOJIbKHX A3bIKaX M C ICIIOJIb30OBAHNUEM HECKOJIbBKNX TCXHOJIOI‘I/II‘/'I;

® MUKPOCEPBUCHI — GJIArofapsi HEOOIBIIOMY pa3Mepy, HE3aBHUCHUMO-
My U paclIpe/ieIeHHOMY XapaKTepy — IO3BOJISIOT OPraHU3aIUsAM
METh HEGOJIbIINE TPYIIIBI Pa3pabOTUUKOB C YETKO OIIPEJIEICH-
HBIMHU cepaMH OTBETCTBEHHOCTH. JTU IPYIIIBI MOTYT paboTaTh
HAJ[ JOCTYDKEHUS €NHON LIeJIN, HAIIPUMepP HaJ| CO3AAHUEM IIPIIIO-
JKEHUs, HO KXK/asi HECET OTBETCTBEHHOCTD TOJIBKO 34 T€ CJIYKOBI,
HaJ{ KOTOPBIMU OHU PabOTAIOT.

Ha puc. 1.3 cpaBHMBaIOTCS MOHOJUTHAA U MUKPOCEPBUCHAA apXU-
TEKTypbl Ha NPHMEPE TUIIMYHOTO HEGOIBIIOrO IPWIOKEHHUS 3JI€K-
TPOHHOHN KOMMEPIUH.

MoHonutHas apxutekTypa fo) MukpocepBucHas apxutektypa
Mpunoxexune

B aTom cueHapumn
cnyx6b1 oTAEneHsl

Monb3oBaTenbckuit
UHTepbeic ApYyr oT Apyra u
Cnyx6bi Monb3oBa- kaxaas cnyx6a
ynpasneHus U VIMeeT CBOM ypOoBEHb
npoAyKTamu, MHTepq)eMC AOCTYNaA K AAHHbIM.

OHu moryT nonb3o-
BATbLCA OofHOM obwei
WY OTAENbHBIMU
6a3aMmM AAHHBIX.

3akasamu
W Y4YETHbIMU _/
3anucsmMm
HaxopsaTcs BbusHec-
B O HOM noruka
NPUIOXEHNMU. Cnyw6a . e
ynpaenerus | |ynpasnerms | |YTIPIBIEHMA

Y4Y€THbIMU
npoaykramu 3aKasamu 3anucaMm

YpoBeHb
nocryna K
[DaHHbIM

AAHHbIX

(@)

Puc. 1.3. CpaBHeHWE MOHOIMTHOM U MMKPOCEPBUCHOM apXUTEKTYP

1.1.4. 3ayem MEeHSITb cr10CO6 cO34aHHSs NMPUIIOXKEHNIH?

KOMHaHI/II/I, paHbe O6CJIY)KI/IB21BH_II/I€ MECTHbIC PbIHKH, BHE3AIIHO
OGHAPYXWIH, YTO MOIYT HCIOJIb30BATh IIOOATBHYIO 0a3y KINEHTOB.
Opnako 6oyee MMUPOKON IMTOGANTBLHON KIMEHTCKOIH 6a3e COIyTCTBYET
MHUPOBast KOHKYPEHIM. YCUIeHNEe KOHKYPEHIINN BINSET Ha ITOXO0/IbI
K pazpaboTke npuroxenuii. Hanpumep:

m go3pocuwasn crosxcrocms. KIMEeHTBI 0KUIAIOT, 9TO BCE IOPA3/ICICHUS
OpraHM3auu OyAyT 3HATH, KTO OHU eCThb. Ho «m3onmmpoBanubie»
HPWJIOKEHUSI, B3aUMOJIEHCTBYIOIIHE C OJJHOM 0a30l JAHHBIX U HE
WHTETPUPYIOIUECS € JPYTUMHU IPWIOKEHUAMH, OOJIbIIE HE IB-
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Jas10Tca HopMoi. CoOBpeMeHHbIE IPUJIOXKEHUS JOJLKHBI B3aUMO-
JEeHICTBOBATH C MHOXXECTBOM CJIY:KO U 6a3 AAHHBIX, HAXOSIINXCS
HE TOJbKO BHYTPU KOMIIAHMH, HO U B JPYTUX KOMIIAHUSAX, OKa3bl-
BAIOIINX UHTEPHET-YCIYTH;

KAUEHMBL Xomam Obiempee noayuams obnosaenus. Kimenrsl 6osblie
HE XOTAT XJATb BBIXOJA CJAEAYIOHMIEH €KETOJHON BEPCHUM IPO-
rpaMMHOro nakera. OHU OKHUJAIOT, YTO (PYHKITUH B IIPOTPAMMHOM
HPOJYKTE OyAyT pa3jeJeHbl U HOBbIE BEPCUH OYAYT BBIITYCKATHCS
OBICTPO, B TCUCHUE HECKOJIBKUX HEJAE/Ib (MIIN JAXKe JHEH);

KAUCHMAM MAKHCE HYHCHDL BBICOKASL NPOUIEOOUMEALHOCM U MACUMAOU-
pyemocms. ImobGanbHBIE MPIUIOKEHNST IPE3BBIYANHO 3aTPYIHSAIOT
IPOrHO3UPOBAHME KOJUYECTBA TPAH3AKIIUI, C KOTOPbIM CMOKET
CIIPAaBUTLCS MPUJIOKEHNE, 1 KOTIA 5TO KOJIUIECTBO OyeT JOCTUT-
nyTo. Ilpunoxkenns JOKHBI ObICTPO MACIITAOUPOBATLCA B Ty WK
UHYIO CTOPOHY, B 3aBUCUMOCTH OT 06beMa Tpaduka;

KAUECHMBL OHCUOAIOM, UIMO UX NPUAOKHCEHUS 6Ceeda Oy0ym docmynmt. K-
€HTBI HAXOJATCA HA PACCTOSHUM OJIHOTO IEeJYKa OT KOHKYPEHTA,
IIO3TOMY NPIJIOKEHUS KOMIIAHUH JOJDKHBI ObITh OYE€Hb YCTONYN-
BpiMU. CO0U 1M TPOGIEMBI B OJHON YaCTH IPHIOKEHUS HE JIOJIK-
HBI IPUBOJUTD K IIPEKPANEHUIO paGOThI BCETO IPIIOKECHHUS.

YTOoO6b! ONpaBAaTh 3TU OKUJIAHUA, MBI, KaK Pa3pabOTUUKK IPUIOKE-
HUM, JOJKHBI PACKPBITH TAHY CO3/JJAHMS JIETKO MACIITaOUPyeMbIX IIpU-
JIOKEHUH € BBICOKOM CTENEHbIO U3OLITOYHOCTH, KOTOpask 3aKII09aeTCs
B TOM, 4TOObBI Pa3bUTh IPHIOKEHUS Ha HEOOJIbIINE CIYKObI, KOTOPBIE
MOKHO CO3/[aBaTh U Pa3BePTHIBATH HE3ABMCUMO JPYT OT Apyra. «Pazous»
HIPUJIOKEHUS HA MEJIKUE CTyKObI U IEPEMECTHUB X U3 €[UHOTO MOHOJIUT-
HOTO apTedaKTa B pacpeAeIeHHYIO CPeJly, MOKHO CTPOUTD CCTEMBI:

eubkue — OTAEIbHBIC CIYKObI MOXXHO KOHCTPYUPOBATH U PEOPra-
HU30BBIBATb HE3ABUCUMO JPYT OT Jpyra U ObICTPO MPEJLOCTABIATD
HOBBIE BO3MOXKHOCTHU. YeM MeHbIIIe eJUHHIA CIY:KOa, TeM HpOolle
€€ U3MEHUTD Y1 TEM MEHDIIE BPEMEHM YXOJUT HA €€ TECTUPOBAHUE
U pa3BEPTHIBAHUE;

Yemouuusvle — MPUIOKEHUE, Pa3eJeHHOEe Ha OTACIbHbIC CIyXKOBI,
GoJIbllIe HE MPeJCTaBIseT COO0M eJUHBIN «KOMOK I'PSI3U», B KOTO-
POM BBIXOJ U3 CTPOSI OZHOM YaCTU IPUBOAUT K COOIO BCETO IPU-
poxxeHus. C60U MOKHO JIOKUIN30BaTh B HEOOIBIION YaCcTU IPU-
JIO)KEHUSI U YCTPAHUTH JO TOTO, KaK IPIJIOXKEHUE OCTAHOBUTCS.
B ciaydgae HemcrpaBuMOIi OMMUOKU IPUIOKEHUE MOXKET IPOAOJI-
XKaTh paboTaTh, OKa3bIBasI G0JIee Y3KUI KPYT YCIIYT;

Macwmabupyemvie — TPUIOKEHUE, Pa3ieIECHHOE Ha OT/eNbHbIe
CJIYKOBI, JIETKO PACHPEJENIUTh 10 TOPU3OHTAIN MEK]Y HECKOJIb-
KIMU CEpBEPAMU U TEM CAMBIM MaCIITAOUPOBATH (PYHKITUH / CITyK-
6bl. B MOHOJIUTHOM IIPUJIOKEHUH, T/I€ BCA JIOTUKA B3aUMOCBA3aHa,
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NPpUIOKEHNE AOJIKHO MaCH.ITa6I/IpOBaTbCH IIEJIMKOM, AK€ €C/In
Y3KHUM MECTOM SBJIACTCS JINIIb HeOOoJIbIIAs €r0 YacTh. Maciradu-
poBaHUE HeOOJIbIINX CJIY)K6 npome 1 HAMHOT' O peHTa6eJIbHee.

YauTpIBasl BBIIECKA3aHHOE, HAYHEM OOCYXACHHE MHUKPOCEPBHUCOB.
H umeiite B BUJy caeayolee:

Hebovuwue, npocmuie U pasdesennvie CAYHObL = macumadupyemvie, Yemouuu-
B8ble U 2UOKUE NPUAOHCEHUS.

Ba:xHO MOHUMATB, YTO CUCTEMBI X OPTAHU3ALUH MOI'YT U3BJICYb BbI-
rojly U3 MCIIOIb30BaHUS MUKPOCEPBHUCOB. UTOGBI OpraHu3anus Mora
HOJIYIUTb IIPEUMYLICCTBA, MOXKEM IIPUMEHUTD 3axon Konses B oGpart-
HOM IOpsJKe. DTOT 3aKOH YKa3bIBAET HECKOJIBKO MOMEHTOB, KOTOPBIE
MOTYT VJIYYLIINTh KOMMYHUKAIIAIO Y CTPYKTYPY KOMIIAHHH.

B 3axkone Konses (Bnepsbie 6bu1 onrcan B anpese 1968 roxa Meir-
BuHoM P. Kouseem (Melvin R. Conway) B ctatbe «<How Do Committees
Invent») rOBOPUTCS, YTO «OPTaHU3AIMH, IIPOCKTUPYIOIINE CUCTEMBL...
OTPAHUYEHBI JU3aHHOM, KOTOPBIN KOIHPYET CTPYKTYPY KOMMYHHKA-
11U B 3TOI opranusarun». I[To cyru, 3To 03Ha4aeT, 9To XapakTep KOoM-
MYHHUKALIH BHYTPH KOMAH/bI U MEX/Jy KOMaHAAMU HALIPSIMYIO OTPaska-
€Tcsl B KOJie, KOTOPBIII OHU CO3/IAIOT.

Ecin npumenuts 3akoH KoHBest B 0OpaTHOM HOpsiiKe (TaKKe H3-
BECTHBII Kak o6pammnuviii manesp Konses) 1 CIpOEKTUPOBATH CTPYKTYPY
KOMIIAHHH, OINPAsSCh HA MUKPOCEPBHUCHYIO aPXUTEKTYPY, TO KOMMYHU-
Kalys, CTAa0WIBHOCTb M OPTraHU3AIMOHHAS CTPYKTYPa IPUJIOKEHUIMA
YIIY4IIATCSI, €CIHM CO3JATh CIa00CBI3aHHBIC X ABTOHOMHBIC TPYIIIIBI IS
pean3aIyy MUKPOCEPBHCOB.

MuKpocepBucobi co Spring

Spring cTanx caMbIM IONYJIsPHBIM (PPEMBOPKOM Pa3pabOTKH IIPHUIOKE-
HUii Ha Java. OH OCHOBAH Ha MJiee BHEAPEHUS 3aBucumocteit. Hugpa-
cmpyxmypa enedpenus 3agucumocmeri Mo3pouseT 3pQPeKTUBHEE yIIpas-
JIATH GOJBIIMMH Java-IpOeKTaMH 3a CYeT O(OPMJICHHMS OTHONICHMIT
MeXJy OObEKTaMH B IPIIOKEHUH Yepe3 COIANICHUs (M AaHHOTAIUN)
BMECTO CO3JIAaHUS JKECTKUX CBA3€l. Spring pacnoJiaraercs mocepe/u-
HEe MEeK/y Pa3sJIUIHBIMU Java-KJaccaMy B IPUJIOKEHUH U YIIPABJISAET UX
sasucumocTsaMu. Ilo cyru, Spring nmossosisieT cobupaTh KO I000HO
HAGOPY JleTalell KOHCTPYKTOPA JIETO.

YTo 0cobGeHHO BieyamIgeT B ppeiiMBOpKe Spring 1 sABJISIETCS CBUJE-
TEJBCTBOM OJJAPEHHOCTH COOOIMIECTBA €T0 Pa3paboOTYMKOB, TAK 3TO €€
CIIOCOGHOCTD OCTABATBHCS AKTYaIbHBIM M N300peTaTh ce6s1 3aHOBO. Pas-
paboTunku Spring 6LICTPO 3aMETIJIN HAPACTAIOMYIO TEHAEHIIUIO yXO-
71a OT MOHOJIUTHBIX IIPUJIOKEHU, B KOTOPBIX JIOTUKA IIPE/ICTABIEHUS
IPUIOKEHNS, OM3HECJIOTUKA U JIOTHKA JOCTYIA K JAHHBIM yIAaKOBAHBI
BMECTE M Pa3BEPTHIBAIOTCS KaK €ANHBIN apTedakxT, 1 nepexoja K pac-
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HpeJieIEHHBIM MOJEJISIM, B KOTOPBIX HEOOJIbIINE CAYKObl MOKHO Obl-
CTPO pa3BePHYTH B o6ake. B OTBET Ha 3Ty TEH/JIEHINIO Pa3pabOTUYNKH
Spring 3anycTuan gsa mpoekra: Spring Boot u Spring Cloud.

Spring Boot - »aT0 nepeocmoicienue ppeiimBopka Spring. I[loggep-
JKHBAsl OCHOBHBIE BO3MOKHOCTH Spring, Spring Boot jimmmics MEOTIX
«KOPHOPATUBHLIX» (PYHKIMI, UMEIOMUXCsi B Spring, U BMECTO 3TOro
MPEJOCTABISET BO3MOXKHOCTD CO3/JaHUS Ha Java MUKPOCEPBUCOB B ap-
xutektypHoM ctuie REST (Representational State Transfer — nepemaua
penpe3eHTaTUBHOTO cOoCcTOAHNA). C IMOMOMBIO HECKOIBKUX ITPOCTBIX
QHHOTAIUI Pa3paboTUMK Java MOXKeT ObICTPO co3naTh cayxby REST,
YHAKOBATb U Pa3BEPHYTHb €€ 0e3 MCIO0Jb30BaHNs BHEITHETO MPUIOXKe-
HMS B POJIM KOHTEHHepa.

MPUMEYAHME. Msr Gosee mOAPOOGHO pPACCMOTPHUM APXUTEKTYp-
bl ctuab REST B mmase 3, ogHako yxe ceifyac MOKHO OTMETUTD,
YTO OCHOBHASA €TO HJES 3AKJII0YAETCSA B TOM, UTO CIYKOBI JOTKHBI
ucrionbzoBatb HTTP-wrarossr (GET, POST, PUT u DELETE) s
MIPE/CTABJICHNUSI CBOMX OCHOBHBIX JICHCTBUI M JIETKOBECHBIH BeO-
OPHEHTHPOBAHHBII MPOTOKOJ CEPHATN3AIUN JAHHBIX, TAKOH KaK
JSON o6mena naHHBIMI.

Bot HEKOTOPbIC KJII0OYEBbIC 0COOEHHOCTU Sprmg Boot:

BCTPOEHHBII BeG-cepBep, NOMOTAIOMMIA U36€XKaTh CIOXKHOCTEH
IIpU pa3BEPTBIBAHUM HpmiIoxeHus: Tomcat (1o ymoadanwio),
Jetty mim Undertow.

ITO OAMH U3 BaXXKHEUIIMX KOMIIOHEHTOB Spring Boot; BeIGpan-
HBIII BeOG-cepBEp BKJIIOYAETCA B PasBepTbIBaeMbIii apxuB JAR.
EnuHCcTBEHHOE, YTO HEOOXOANMO PAa3BEPTHIBACMBIM IIPUJIOKCHU-
am Spring Boot, — 3To ycTaHOBUTD Java Ha cepsepe;

IpesonpeeaeHHas KoH(urypamus Juis 6bICTpOro Havaaa pabo-
TBI HaJ| IPOCKTOM (U1 HAYMHAIOINX );

aBTOMAaTHYECKas HACTPOHKA BO3MOXKHOCTEH Spring — Korza aTo

BO3MOYKHO;

HIMPOKUI CIIEKTP BO3MOXXHOCTEH, TOTOBBIX K HCIIOJIb30BAHUIO

B IIPOMBINIJIEHHOM OKPY:K€HUM (TaKUX KaK METPUKH, Oe3omac-

HOCTD, IPOBEPKA CTATYCA, XPAaHEHNE KOH(PUTYPAII BOBHE U T. JI.).
Hcnonb3osanue Spring Boot jaeT HammmM MUKpocepBHCaM CJIE/yIO-

mKe penuMyiecTBa:

COKpAIA€T BpeMs Pa3pabOTKU U YBEJIHMIUBAET 3(PPEKTUBHOCTD

U IIPOU3BOUTENbHOCTD;

npeanaraet BcTpoeHHbd HTTP-cepsep ana 3amycka Be6-

NPUJIOKEHUM;

MO3BOJIAET N30ABUTHC OT OOJIBILIOIO KOJINYECTBA IIA0JIOHHOTO KOJA;
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YIPOIIAET UHTETPAIUIO C SKOCHUCTeMON Spring (Bkaouas Spring
Data, Spring Security, Spring Cloud u zp.);
HPEAOCTABJISAET KOJUIEKIIUIO PA3JINYHBIX IUVIATUHOB YIS pa3pabOTKU.

ITockoIbKy MUKpPOCEPBUCBHI CTAIM OJHUM U3 HauboJee pacipo-
CTPAHEHHBIX APXUTEKTYPHBIX IMAGJOHOB CO3/IaHUA OOJAYHBIX IPUIIO-
KEHUH, COOOIECTBO Pa3paboOTYNKOB Spring co3gaau Aas Hac Spring
Cloud - ¢peliMBOpPK, yIpoualomuil pa3BepThIBAHIE MIKPOCEPBUCOB
B YaCTHOM WJIN 001ejocTynHOM obiake. Spring Cloud o6beauHseT He-
CKOJIbKO MOMNYJISAPHBIX PPENMBOPKOB MUKPOCEPBUCOB JUIS YIIPABICHUS
06JJAKOM, YTO IO3BOJIAET UCIOJb30BATh U PA3BEPTLIBATL 3TU TEXHO-
JIOTUM IPOCTBIM aHHOTUPOBAHUEM KO/Aa. MBI paccMOTpPUM pasindHbIe
komnioHeHTHI Spring Cloud B cirenyromeii riase.

Yr1o MbI 6yaem co3jaBaTb?

JTa KHUTA IPEJIaraeT IMOMAroBoe PyKOBOJCTBO IO CO3/IaHUIO MOTHO-
IIEHHOTO NPUJIOKEHMSI ¢ MUKPOCEPBUCHOM apPXUTEKTYPOH Ha OCHOBE
Spring Boot, Spring Cloud u apyrux mojiesHbIX U COBPEMEHHDIX TeX-
Hosoruii. Ha puc. 1.4 nokazana o61mas CTPyKTypa HHTErpariii HEKOTO-
PBIX CJIY’K0 M TEXHOJIOTUE, KOTOPBIE€ MBI GYAIeM HCIOIb30BATh HA MIPO-
TSKEHUM BCEY KHUTU.

Ha puc. 1.4 nmokasaH KJIMEHTCKUI 3alIpOC HA OOHOBJICHHUE U IIOJIY-
yeHre nHQpoOpMaIu 06 OPTaHU3AINH B MUKPOCEPBUCHON apXUTEKTY-
pe, KOTOpyIo MbI cO37auM. UTOObI MOCIATh 3apOC, KINEHT CHadaIa
JOJKEH IMPOUTH ayTeHTH(duKanmio ¢ nomompio Keycloak n nosyunrs
TOKEH JOCTyIa. 3aTeM KJIUEHT nocbutaeT 3anpoc B API-numos Spring
Cloud. Cayx6a API-mmosa — 3To Todyka BXOJja B HAIy apXUTEKTYPY;
OHa obparmaercs K c1y:x0e ooHapyxeHus Eureka, 4To6bI HOJyIUTD Me-
CTOIIOJIOKEHUE CIYKO OpraHU3alluM U JUIEH3UH, a 3aT€M BbI3BIBACT
KOHKPETHBII MUKPOCEPBHUC.

ITonyuns 3ampoc, ciy:x6a OpPraHM3AlUH IIPOBEPSET C ITOMOIIBIO
Keycloak Token pocTyna Ha HaIU4IHE COOTBETCTBYIOMUX IPUBUJIET A
y nonb3osares. [locie npoBepkn o6HOBISET U U3BIEKAET HH(pOpPMa-
ITUI0 113 6A3bI JAHHBIX OPTAaHU3AIIN U BO3BPAIAET €€ KIMEHTY B popMe
HTTP-orBera. JlonosHUTENBHO MTOCAE OOHOBIECHUA MHPOpPMAU 00
OpraHu3anyu CIy:xo6a godasiser coobienne B reMmy Kafka, aTo0s! yBe-
JOMUTD CTyKO0y TUIEH3UI 00 N3MEHEHUH.

ITonyuus coobuienue, cryx6a munensuit Redis coxpanser KOHKpeT-
HYI0 NH(OPMAIIMIO B CBOEH 0a3e JIAHHBIX, Pa3MEIEHHOU B OIlepPaTHB-
HOU mamaTu. Ha IpoTssKeHun BCETO 3TOro Ipolecca apXUTEKTypa
HCIIOb3YeT paclpe/ieIeHHyI0 TpaccupoBKy u3 Zipkin, Elasticsearch
u Logstash j1s ynpasieHIs sKypHaIaMHI U 9KCIIOPTUPYET U OTOOpakaeT
METPUKHU IPUJIOKEHUS ¢ ToMoIbio Spring Boot Actuator, Prometheus
u Grafana.
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Peno3untopuii c koHdUrypaumeit cnyx6bbl
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1.4.

1.4.1.

Puc. 1.4. O6as CTPYKTypa CEPBUCOB M TEXHOIOT A, KOTOPbIE Mbl UCMO/b3YEM
B 3TOW KHWre B Ka4yecTBe NpumMepa

JlBurasice Briepe;, Mbl HO3HAKOMIMCS CO BCEMHU 3TUMU TEXHOJIOTHAMU:
Spring Boot, Spring Cloud, Elasticsearch, Logstash, Kibana, Prometheus,
Grafana n Kafka u sp. OHM MOTYT IIOKa3aThCsI CJIOXKHBIMU, HO s Oy TI0-
CTEIIEHHO IOKAa3bIBATh 1 PACCKA3bIBATD, KaK CO3/[aBaTh ¥ HHTETPHUPOBATD
Pa3/IMYHbIe KOMIIOHEHTBI, COCTABJISAIOINE JuarpaMMy Ha puc. 1.4.

O yem 3Ta KHMra?

ITa KHATA paccMaTPUBAET MMUPOKUHA Kpyr TeM. OHa OXBaTbIBAET BCE,
OT 6A30BBIX ONPEAETEHUH IO CJIOKHBIX PeaTU3aluii MUKPOCEPBUCHOM
apXUTEKTYpPBbI.

YTo Bbl y3HaeTe B 3TOH KHUre

JTa KHATA IOCBAIEHA CO3/IaHUIO MPUJIOKEHUH Ha OCHOBE MUKPOCEp-
BHCOB C HCIIOJb30BaHUEM IPOEKTOB Spring, Takux Kak Spring Boot
u Spring Cloud, KOTOpbI€ MOKHO Pa3BePHYTh B YACTHOM O0JIAKe Balllei
KOMIIAHHH I B OOIIEJOCTYIIHOM O0JIaKke, TakoM kKak Amazon, Google
i Azure. B 3Toil KHUTe paccMaTPUBAIOTCS CJAEAYIOIINIE TEMBI:

YTO TAKO€ MUKPOCEPBUC, IPHUECMbI U 0COOEHHOCTH IPOEKTUPOBA-
HI, KOTOPbIC HCO6XO,ZII/IMO INPUMEHATD U YIUTBIBATD IIPHU CO3/4a-
HUUN HpI/IJIO}KCHI/Iﬁ Ha OCHOBE€ MUKPOCEPBUCOB;
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KOI/Ia HE CJIEJTyeT CO3/[aBaTh IPUIOKEHNE Ha OCHOBE MUKPOCEPBHCOB;
KaK CO3/1aBaTh MUKPOCEPBUCHI C TOMOIIBIO ppefimBopka Spring Boot;

OCHOBHBI€ IIPAKTHUKH ITOAJC PIKKI HpI/UIO)KCHI/Iﬁ Ha OCHOBE€ MHUKPO-
CCPBHCOB 1 0COOEHHO 00JIAYHbBIX HpHHO)KCHHﬁ;

uTo Takoe Docker u kak ero UHTErpUpPOBATh C NPUIOKEHHUEM HA
OCHOBE MUKPOCEPBHCOB;

KaK MOKHO UCII0/Ib30BaTh Spring Cloud /151 peanusanuy MeTO10B
SKCILTYaTAIl1, OIMMCAHHBIX JIaJIEE€ B 3TOI IIaBE;

KaK CO3/1aBaTb MCTPUKU IMPUJTIOKCHUI 1 OTO6pa>KaTb X B MHCTPY-
MCEHTAaX MOHUTOPHUHIA;

KaK OPraHM30BaTh PACIpPEAEIEHHYIO TPACCHPOBKY C IIOMOIIBIO
Zipkin u Sleuth;

KaK YIPABJIATD )KypHAJIaMU IIPUJIOKEHUI ¢ MOMOMbIo cTeka ELK;

KaK, MCIOJIb3ysl ITOJyYE€HHbIC 3HAHUS, IIOCTPOUTDH KOHBEHEp pas-
BEPTHIBAHUSA, KOTOPBIH MOKHO HCIIOIL30BATh IS Pa3BepPTbIBA-
HUS CJIYKO B YACTHOM WJIM B OOIIEIOCTYITHOM OOJIaKe.

IIpounTaB 3Ty KHUTY, BBl OOpeTeTe 3HAHUS, HEOOXOAUMBIE IS
CO3/IaHUSA U Pa3BEPThIBAHUSA MUKpocepBHca Spring Boot. Ber Taxxke
MIO3HAKOMHUTECH C KJIIOUEBBIMH APXUTEKTYPHBIMU PEHICHUSMH, KOTO-
phIe IIPUTOJATCSA BaM JUIs BBOJA B JICHCTBUE BAllUX MHUKPOCEPBUCOB.
Brp1 y3Haere, Kak MOKXKHO KOMOMHUPOBATD YIIPABJICHUE KOH(pUTYpaIuen
cIIyx0, OOHAPYKEHHUE CIYKO, OOMEH COOOIIEHUAMU, KYPHAINPOBAHIE
U TPACCUPOBKY, a TAK)Ke GE30IACHOCTD AJISI CO3AAHMS HANEKHOU Ccpe-
1Bl MUKpocepBrucoB. HakoHern, BbI yBIIUTE, KaK MOSKHO Pa3BEPTHIBATH
MUKPOCEPBUCHI C HCIIOJb30BAaHUEM Pa3JINYHBIX TEXHOJIOTHI.

Moyemy 3Ta KHUra aKTyanbHa s Bac?

A ImoJjiarar, 9T0 KOJb CKOPO BbI JOIJINX JO 3TOrO MOMCHTA, TO 3TO 0O3-
Ha4dae€eT, YTO BbI:

Ppa3spaboTUMK Ha Java MM XOPOIIO pa3dupaeTech B Java;

MMeeTe OIBIT HCII0Ab30BaHusA Spring;

JKeJIaeTe HAy4YUTLCA CO3/aBaTh IPUJIOKEHHS Ha OCHOBE MUKPO-
CEPBUCOB;

HHTEPECYETECh BO3MOKHOCTBIO HCIOJb30BATH MHUKPOCEPBUCHI
JUIs CO3JIaHUSA OOJIAUHBIX IIPUJIOKEHUIH;

XOTUTE Y3HATh, HOAXOAAT JIU Java 1 Spring /sl CO3JaHus IPUIO-
JKEHMI Ha OCHOBE MUKPOCEPBHCOB;

XOTHUTE IMO3HAKOMUTDBCS € IE€PEJOBLIMU TEXHOJOTUSIMU CO3/JaHUS
MUKPOCEPBUCHOMN apXUTEKTYPDI;

XOTHUTE YBUJIETD, KAK PEAJIU3YETCS Pa3BEPThIBAHNE IPUIOKEHUS
Ha OCHOBE MUKPOCEPBUCOB B O0JIAKE.
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JTa KHUTA MOAPOOHO PACCKA3BIBAET O PeAIMU3allui apXUTEKTYpPhI
MUKpPOCEPBUCOB Ha Java. OHa npejocTaBiseT ONUCATENbHYIO U BU3Y-
aTbHYI0 MH(OPMALINIO M MHOXKECTBO IPAKTUYECKUX IIPUMEPOB KOJa,
9YTOOBI BbI MOIVIM ITOHATD, KaK PEAIN30BATh 3Ty aPXUTEKTYPY C UCHOJIb-
30BaHUEM IIOC/IEHUX BEPCUN Pa3JINUYHBIX IPOEKTOB SPring, TAKMUX KaK
Spring Boot u Spring Cloud.

Kpowme Toro, sTa kHura Jaet KpaTkoe BBEJEHHE B MAGJIOHBI IPOEK-
TUPOBAaHUA MUKPOCEPBUCOB, IIEPEJOBOM ONBLIT U UHPPACTPYKTYPHbIE
TEXHOJIOTUU, KOTOPbIE UAYT PyKa 00 PYKy C apXUTEKTypOIl 3TOro THuIa,
MOJEJINPYSl PEIbHYIO CpeAy pa3paboTKu IpuiokeHuiu. Jlapaiite Ha
MTHOBEHHE IEPEKIIOYNM Halleé BHUMaHHE U PacCMOTPHUM CO3JaHUe
IIPOCTOTr0 MUKPOCEPBUCA C UCIIOAb30BaHueM Spring Boot.

O61a4HbIe NPUNIOXKEHUS U NMPHUIIOKEHUSA
Ha OCHOBE MUKpocepBHUCOB

B sToM paszene Bbl yBUAMTE, KaK CO3J[aTh MUKPOCEPBUC C IOMOIIBIO
Spring Boot, u y3naere, moueMy o6JauHbIE OKPYXEHHSA ABIAIOTCH
HauboJee NOAXOAAMMUMU ISl NPUIOKEHNI Ha OCHOBE MUKpPOCED-
BHCOB.

Co3gaHune MUKpocepBUuca ¢ nomMmoLybio Spring Boot

B sTOoM paszzgene g He Gyay HOJApOOGHO ONUCHIBATL KOJ MUKPOCEPBUCA,
a TOJILKO TIO3HAKOMJIIO C IIOPSAIKOM CO3TAHMS CJIYKObI, ITOOBI BB MOIVIH
yoeUThCsI, HACKOJBKO IIPOCTO I0JIb30BaThcsa Spring Boot. /lis aToro
MbI co3gaanM rnpoctyio cay:k0y REST «Hello World» ¢ ogno# rmaBHOM
KOHeuHOH Toukol, peanusyomeil maronr HTTP GET. 9Ta xoneunas
TOYKA Oy/leT IMOJIyJaTh NapaMeTpsl 3anpoca u napameTpel URL (Takxe
U3BECTHBIC KaK nepemennvie nymu). Ha puc. 1.5 mokasano, uro 6yzer
JeJIaTh 3TA CIy:K0a 1 001U ITIOTOK 06pabOTKH 3alIpOCa IOJb30BATEIS
B Mukpocepsuce Spring Boot.

ITOT NPUMEP HU B KOEM CJIyJae He ABIAETCA UCUEPIBLIBAIOIUM, U OH
HE WUTIOCTPUPYET MOPAJOK CO3/[aHUsI MUKPOCEPBUCOB IIPOMBIIIIEHHO-
ro yposHs. Ero nejib cOCTOUT JIUIIb B TOM, YTOObI IOKA3aTh, KAK MaJIO
KoJia TpebyeTcs sl ero HanucaHus. Mbl He OyzeM IoJpoOHO 0OCYX-
JlaTh HACTPOUKY (DailoB COOPKM MPOEKTA WIN JIeTall KOJa — BCEMY
3TOMY MBI yIeJIUM JIOJKHOE BHUMaHue B iase 2. JKenaomue yBugeThb
daiir pom.xml g1a Maven u pakTUUECKH KOJ CMOTYT HATH BCE 3TO
B PENO3UTOPUN KHUTH.

MPUMEYAHUE. McxoaHblil KOJ BCeX IPUMEPOB U3 IIaBbl 1 JocTy-
neH B penozutopun GitHub xanru mo aapecy https://github.com/
ihuaylupo/manning-smia/tree/master/chapterl.


https://github.com/ihuaylupo/manning-smia/tree/master/chapter1
https://github.com/ihuaylupo/manning-smia/tree/master/chapter1
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Knuenr otnpaenser HTTP-3anpoc, ucnonssys HTTP-rnaron GET,
BKnlounB uMs B pathVariable n pamunuio B requestParam

/

HTTP-3anpoc GET k Mukpocepsucy
http://localhost:8080/hello/illary?lastname=huaylupo

Mukpocepeuc Hello Spring Boot aHanusmnpyer
HTTP-3anpoc u seibupaer
MapLpyT, onupascs
Ha rnaron HTTP, URL

sty
Kop coctosHms HTTP: 200 L

e

-

{ v napametpei B URL.
message" : "Hello illary huaylupo _ Mapuwpyr oTobpaxaercs
Onpenenus MapuwpyT, Bbi6op MapLupyTa B MeTop, B Knacce
X RestController.
/ Spring Boot npeo6pasyer [LlecTpyKTypu3aLns
KnueHr nonyuaer oteer NAPAMETPE!, HaM 4 Ons HTTP-3anpocoe PUT u
cnyx6s1 B popmare JSON. BHYTPM MapLupyTa, el ERREE 13 POST aauueie JSSON
B APryMeHTLI MeToaa JSON -> JAVA
MpusHak ycnexa unm ~ nepepaiotcs B Tene
Java, koTopbii BbINOAHUT BbinonHeHe
Heyaaun Rosepatiiaeres B Heobxopumyio pabo BU3HEC-NIOMNKM HTTP-3anpoca u oToGpaxa-
supae koga cocrosHus HTTP. AUMYIO P Y- 1oTcs B Knacc Java.
Mocne npeobpazosa- | I'Ipeo6pazoSBS;Me
HUS BCEX AQHHBIX pavakd ¥\  Boinonnue 6usnec-noruky,
Spring Boot eeinonuser Motox BbinonHeHus Spring Boot npeo6pasyer
6usmec-noruky. MuKpocepsuca Spring Boot o06wekr Java s JSSON.

Puc. 1.5. Spring Boot abcTparupyet o6Llme 3ajaqm mukpocepsuca REST
(MapwpyT13aums K GU3HeC-NOrMKe, CUHTaKCUYeCcKni aHanua napametpos B URL,
npeo6pasoBaHune JSON B 06beKTbl Java n 06paTHO) M MO3BONSET Pa3paboTHNKY
COCPEeAOTOYNTLCS HA GU3HEC-NTOTUKE CNYXObl. Ha 3TOM pUCYHKe NoKa3aHbl TpH
pa3HbIx cnocoba nepefayun NapameTpoB HaleMy KOHTpoiepy

B sTOM mpuMepe nMeeTca TOJIbKO OJUH KJIacc Java ¢ mumeHneM Appli-
cation, koropblli HaxoguTCcs B ¢aite com/huaylupo/spmia/ch01/
SimpleApplication /Application.java. Mel 6ygeM HCIIOIb30BATH 3TOT
KJIaccC JiIs npejgoctasieHus koneynoi toukn REST ¢ umenem /hello.
Omnpenenenne kaacca Application mokasano B muctunre 1.1.

Jluctunr 1.1. Cnyxx6a Hello World ¢ ncnonbaosaHuem Spring Boot:

(04eHb) MpocTon MUKPOCEPBUC Spring

Coo6uaert Spring Boot, 4ro atoT Knacc aBnsercs

TO4YKOM BXoAa ANA cnyx6bl Spring Boot.
import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;
import org.springframework.web.bind.annotation.GetMapping;
import org.springframework.web.bind.annotation.PathVariable;
import org.springframework.web.bind.annotation.PostMapping;
import org.springframework.web.bind.annotation.RequestBody;
import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RequestParam;
import org.springframework.web.bind.annotation.RestController;

Coo6waert Spring Boot, 4To Koa B 3TOM
@SpringBootApplication Kacce A0/KEH 3KCMOPTUPOBATLCS KaK
@RestController Spring RestController.

@RequestMapping(value="hello")

public class Application {

Bce URL-agpeca, noaaepxuBa-
eMble 3TUM NPUNIOKEHUEM, Ha-
yuHaloTcs ¢ npedpukca /hello
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public static void main(String[] args) {
SpringApplication.run(Application.class, args);
} 3KCMOPTUPYET KaK KOHEUYHYIO TOY-

Ky REST GET, KoTopasi npuHumaet
ABa napamerTpa: firstName (4epes

@GetMapping(value="/{firstName}") @PathVariable) u lastName

public String helloGET( (4epes @RequestParam).
@PathVariable("firstName") String firstName,
@Riques'gzaram(flastzame ) String lastName) { firstName
return String.format( lastName oto-

"{\"message\":\"Hello %s %s\"}", <l—‘ Gpamalotcs B ABe

MapameTpbl

firstName s laStName) H nepemMeHHble, KO-
} TOpble NepeAatoTcs
} B ¢pyHKumio hello.
BosBpauiaet npo-
class HelloRequest{ CopepxuT nons CTylo cTpoKy JSON,
CTPYKTypbi JSON, KOTOpYIO Mbl cO3Janu
private String firstName; OTNpPaBNIEHHON BPYUHyI0 (B rnaee 2
private String lastName; nonb3oBaTesieM. Mbl He GyaeM co3pa-
BaTb AaHHbIX B Ppop-
marte JSON).

public String getFirstName() {
return firstName;

}

public voild setFirstName(String firstName) {
this.firstName = firstName;

}

public String getLastName() {
return lastName;

}

public voild setLastName(String lastName) {
this.lastName = lastName;

}

B sncrunre 1.1 skcrioprupyeTcs e AMHCTBEHHAS KOHEYHAS TOUKA, 00~
pabarsiBatomas HTTP-3anpocer GET, xoTopast mpuHUMaeT gBa mapa-
metpa (firstName i lastName) 8 URL: ogun n3 nepemensoi nytu (@Path-
Variable), a apyroit u3 mapamerpa 3arpoca (@equestParam). Koneunas
TOYKA BO3BPAIIAET MPOCTYIO CTPOKy B popmare JSON, conepxamem
coobmenue "Hello firstName lastName". 3anmpoc GET k koHe4HO# TOuke
/hello/illary?LastName=huaylupo k 3TOIi Cy:k0€ BEpHET:

33, 93,

{“message”:”Hello illary huaylupo™}

JasaiiTe sanyctum npuiokenue Spring Boot. [lns sToro BbImON-
HUM CJIeJIyIOIIyI0 KOMaH/Ty B KOMaHJHOM CTpoKe. ITo KomaHaa Maven,
OHa ucHob3yeT miaruH Spring Boot, kak ykazano B ¢aiize pom.xml,
JUISL 3aITyCKa MPUJIOKEHUs C MCIOJIb30BAHUEM BCTPOEHHOTO cepBepa
Tomcat. Korza BbI BBITOTHATE KOMaHAY Mvn spring-boot:run u mprmioxe-
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HUE 3aIIyCTUTCA, B OKHE TePMUHAJA JOJKHbBI MOABUTLCS CTPOKU, KaK
IIOKa3aHo Ha puc. 1.6.

mvn spring-boot:run

MPUMEYAHMUE. Ilepey 3arryckoM KOMaH/Ibl B TEPMUHAJIE IIepeiuTe
B KOPHEBOH KaTaor npoekTa. KopHeBoii KaTaor mpoeKTa — 3TO KaTa-
JIOT, B KOTOPOM HaxoauTcs (aiin pom.xml. B mporusHOM ciiyuae Bbl
croskHeTech ¢ omubkoit: «No plugin found for prefix 'spring-boot' in
the current project and in the plugin groups» (He naiigen rrarus ais
npeduxca 'spring-boot' B TekymieM IpoeKTe U B rpyIIiax IIATMHOB).

Java npotuB Groovy u Maven npotuB Gradle

Mnatdopma Spring Boot noaaepKMBaeT A3blKM NPOrpaMMmMpoBaHus Java
n Groovy. Takxe Spring Boot nogaepxuBaet MHCTPYMEHTbI C60pKK Maven
n Gradle. Gradle — 3To NpegMETHO-OPUEHTUPOBAHHbLIM A3bIK (Domain
Specific Language, DSL) Ha ocHoBe Groovy, ¥ OH UCMONb3yeTcs 419 Onu-
caHus KoHoUrypaumm npoekta Bmecto XML, kak B Maven. A3bik Gradle —
MOLLHbIM, TMOGKKI M NOJIb3yeTcs 60/1bLLION NONYASPHOCTbIO, HO COO6LLECTBO
pa3paboTYNKOB Ha Java no-npexHemMy ucnonblyet Maven. [1oaTomy, yTo-
Obl HE TEPATb HUTU PACCYKAEHWUI U OXBATUTb MAKCMMaJIbHO LUMPOKYIO ayau-
TOPUIO, BCE NPUMEPDI B 3TOM KHUIe NPUBOAATCA TONbKO Ang Maven.

BcrpoeHHbii cepeep w Bepcus Tomcat 7

-

Mo ymonuanuio cnyx6a npuxumaer
HTTP-3anpocsl Ha nopty 8080.

Puc. 1.6. Cnyxx6a Spring Boot coo6LaeT HOMep NOAAEPKMBAEMOro NopTa B KOHCONU

YTo06b!I BBI3BATD Cyxk0y, HykeH uHCcTpyMeHT REST. Jlns o6pamenus
Kk cayxbam REST cymecTByeT MHOXKECTBO MHCTPYMEHTOB KaK C Tpa-
¢ugecknm nHTEepdeiicoM, Tak U ¢ UHTEPGPEHCOM KOMAHJHOU CTPO-
ku. B aToil kuure Mbl OygeM mcnosnb3oBaTbh Postman (https://www.
getpostman.com/). Ha puc. 1.7 u 1.8 nokasansl ABa mpuMepa OTIIPaB-
KU Pa3HbIX 3aIIPOCOB 13 Postman Kk KOHEUHBIM TOYKAM U ITOJTydeHHbIE
B OTBET PE3yJIbTAThI.


https://www.getpostman.com/
https://www.getpostman.com/
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Ha puc. 1.8 nokasano, kak ornpasutb HI'TP-3annpoc POST. B nan-
HOM CJIy4ae 3TOT 3aIPOC ObUI OTIPABJIEH TOJBKO B JEMOHCTPALUOH-
HBIX nessx. B crexyromux masax ol ypuanTe, uyro Mmeto POST npen-
MOYTHTEIbHEE, KOTJ[a CIy:KOa JOKHA CO3/[aBaTh HOBDBIE 3AITHCH.

ITOT IPOCTOI MPUMEP KOJla HE JEMOHCTPUPYET HU BCEX BO3MOKHO-
creit Spring Boot, HI nepesOBLIX METOMOB CO3AHMS CIYKO. 3aTO OH
MTOKa3bIBAET, YTO IS CO3/IaHUS HA Java MOJTHOIeHHOH ciyx6b1 HTTP
JSON REST c¢ mapmpyrusanueit no URL u mapamerpam g0CTaTouHo
HAITICATDh BCETO HECKOJBKO CTPOK KOJA. Java — MOITHBIN SI3BbIK, HO OH
NPUOOPENT PENyTAIUI0O Yepecdyp MHOTOCIOBHOTO, IO CPaBHEHUIO
¢ ApyruMH s3pikamMu. OHAKO Garofaps Spring ske1aeMoro pesyabraTa
MOXKHO JOCTHYDb BCETO C HECKOJBKUMU CTPOKAMH KOAA. A Temepb aa-
BaliT€ PACCMOTPUM, B KaKHUX CAydasxX MPEANOUYTUTENbHEE HMCIIOJIb30-
BATb MUKPOCEPBUCHI JJI CO3JaHMS IPIIOKEHUN.

HTTP 3anpoc GET c URL /hello/illary?lastName=huaylupo

R OTBeT cnyx6bl

B opmare JSON

Puc. 1.7. HTTP-3anpoc GET K KoHe4yHoM TouKe /hello u mony4yeHHbIn OTBET
B dopmate JSON
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/ HTTP-3anpoc POST c URL /hello

Teno HTTP-3anpoca
B popmate JSON

OTBeT cny6bl
«— B ¢opmarte JSON

Puc. 1.8 HTTP-3anpoc POST K KoHe4HoM TouKe /hello ¢ Tenom 3anpoca
M nosny4yeHHbIM oTBETOM B popmaTte JSON

Y10 TaKoe 06/1a4Hbie BbIYUCIIEHUS?

O6aynHble BBIYMCJICHHUS — 3TO OKA3aHUE BBIYMCJIUTEIBHBIX U BUPTY-
amaupoBaHHbIX M T-ycayr — 6a3 JaHHBIX, ceTell, IPOrPAMMHBIX IIPO-
JYKTOB, CEPBEPOB, AHAIUTHUKH 1 MHOTO JIPYrOTroO — Y€pe3 UHTEPHET JUIS
IPEIOCTABICHUS THOKOT0, 6€30IIaCHOTO U IIPOCTOTO B MCIIOJIb30BAaHUN
okpyxeHus. O61avHbIe BBIUYMUCICHUS JAIOT 3HAYUTEIBHBIC BBITOJBI
KOMIIAHHSIM, TAKUE KaK HU3KHE HadalbHbIE MHBECTUIIUN, IIPOCTOTA HC-
MOJIb30BAHUS U OOCIYKUBAHUS, A TAKKE MACIITAOHPYEMOCTb.

Mojen 061auHBIX BLIYMCJIECHHI ITO3BOJISIOT ITOJIb30BATEIO BBIOUPATh
YPOBEHb KOHTPOJISI HaJ{ MH(OpMaMel B ycayraMu, KOTOpPbIe OHU IIpe-
JOCTABJIAIOT. DTU MOJEIN MU3BECTHBI CBOMMHU abOpeBHATYpPaMU OOLIYHO
B (popmare XaaS, 0603HAYAIONUIME Hewmo Kax yeayea (anything as a service).
Hipxe nmepednciiensl Hanbosee pacIpoCTPAHEHHBIE MOJIEIN OOJIAYHBIX
BBIYMCJICHU, 2 Ha pyc. 1.9 TOKa3aHbI pasinyus Me:xX/Iy STUMUA MOJEISIMU.

Hngppacmpyxmypa xax yeayea (Infrastructure as a Service, laasS). I1o-
CTaBIIUK MPEAOCTABAAET MH(PPACTPYKTYPY, KOTOpas MO3BOJSAET
MOJIYYaTh JOCTYNI K BBIYMCIUTEIBHBIM pecypcaM, TaKUM Kak Ccep-
BEpbI, XPAHUWININA U C€TU. B 3Toi1 MoJien mob3oBaTeb caM OT-
BEYAET 3a BCE, YTO CBA3AHO C OOCIYKUBAHHEM MH(PPACTPYKTYPhI
U MaCIITabMPOBAHNEM IPIIOKEHUI.

[Tpumepamu mratpopm laaS moryr cay:xnrs AWS (EC2), Azure
Virtual Machines, Google Compute Engine u Kubernetes.

Konmeunep xax yeayea (Container as a Service, CaaS). Ilpomexyrou-
Has Mojenb Mexay IaaS u PaaS. Otnocurcs k popme BupTyanmsa-
LM Ha OCHOBE KOHTelHHepoB. B ommmune ot mogenu laaS, rae pas-
PabOTYNK UMEET NOTHBIH KOHTPOIb HaJl BUPTYJILHON MAIIUHOM,
rje passepTbiBaeTca ciay:kba, B Mmogenu CaaS BaM mpejpocTaBs-
€TCsl JIETKOBECHDBIH NIePEeHOCUMbI BUPTYaIbHBII KOHTeliHep (Ha-
npumep, Docker). ITocTaBmuk 06aYHBIX YCIYT 3aIlyCKa€T BUPTY-
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aJIbHBIN cepBep, Ha KOTOPOM BBIIIOJIHAETCSA KOHTEMHED, a TaKkKe
HMMEIOTCA MHCTPYMEHTBI [l CO3/[aHUS, Pa3BEPTLIBAHUSA, MOHUTO-
PUHIa ¥ MAaCIITAOUPOBAHUA KOHTEHHEPOB.

ITpumepamu mratpopm CaaS moryr cayxunrh Google Container
Engine (GKE) u Amazon FElastic Container Service (ECS). B mase 11
BBI yBUJIUITE, KAK Pa3BOPAYMBATh CBOU MUKpocepsrchl B Amazon ECS.

Inamgpopma xax yeayea (Platform as a Service, Paa$S). ta monenn
HpeJOCTABISAET IIaT(GPOPMy U OKpPyKeHUE, KOTOPbIE ITO3BOJISIOT
IOJIb30BATE/IAM COCPEAOTOYUTHCS HA Pa3pabOTKe, BBIIIOJIHEHUH
1 00 CIy)KUBAaHUK TPUI0KeHUs. [IpIIoKeHns MOTYT CO3/[aBaThCs
C OMOIIBIO MHCTPYMEHTOB, IPEIOCTABISEMBIX IIOCTABIUKOM YC-
Jayru (HampuMep, ONeparMOHHAs CUCTeMa, CUCTEMbI YIIPABICHUS
6a3aMU JAHHBIX, TEXHUYECKas IOJACPKKa, XPAHUIUIIE, XOCTHHT,
cetb U T. 1.). Ilosb30oBaTesIsiM He HYXXKHO BKJIAQJIbIBaTh CPEACTBA
B CI)I/I?)I/I‘-ICCKYIO I/IH(ppa.CprKTypy WJIN TPATUTD BPEMS Ha yIIpaBJIC-
HHE €10, YTO IMO3BOJACT UM COCPEAOTOUYNTDHCSI NCKIIOYNTEIbHO Ha
PpaspaboTKe NPUIOXKCHUI.

IMpumepamu maardpopm PaaS moryr cayxuts Google App
Engine, Cloud Foundry, Heroku u AWS Elastic Beanstalk.

Dynxyua kax yeayea (Function as a Service, FaaS). Taxxe nssectHa
Kak GeccepBepHasi apXUTEKTypa — HECMOTPSI Ha TAKOE HHTEPECHOe
Ha3BaHHE, 9TA APXUTEKTYPa HE O3HAYAET, ITO KOJ BBIIOIHIETCS
6e3 cepBepa. ITa MOAEID IIPEATaracT BO3MOKHOCTD BBIIIOJTHEHUS
(pyHKIMIT B 06JIaKe, KOTOPBIM IIOCTABIIUK YCJIYTU IIPEJOCTABIISACT
BCce HeOOXOAMMbIe cepBepnl. beccepBepHas apXurekrypa Io3Bo-
JISIET COCPEAOTOUYUTHCS MCKIIOUUTEIBbHO HA Pas3paboTKe CIIYKO,
He OECIOKOSACHh O MACIITAOUPOBAHUY, WHULIHAIU3AIUNA U AJTMU-
HUCTPUPOBAHUU CepBEPOB. To ecTh MbI MOXKEM COCPEAOTOUUTHCS
TOJIBKO Ha HAMUX (PYHKLMSIX, HEe 3a00TICh O KAKOH-TNO0 aAMUHU-
CTPAaTUBHOI MH(PPACTPYKTYypE.

IIpumepamu maatdopm FaaS moryr cayxuts AWS (Lambda),
Google Cloud Function u Azure Functions.

I1pozpammroe obecnevernue xax yenyea (Software as a Service, SaasS).
dTa MoJesIb, TAKKe U3BECTHAA KAK IIPOrPAMMHOE OGecIiedeHue 110
3a1IpOCYy, TO3BOJISAET MOJIb30BATE/ISM HCIIOIb30BATh KOHKPETHOE IIPU-
JIOKeHHe 6e3 HeOOXOMMOCTY Pa3BEePThIBATD WM OOCITYKUBATH €TO.
B GompmmHCTBE CIy9aeB JOCTYI K TAKMM IIPHJIOKEHUSM OCYIIECT-
BJIsIETCSI Uepe3 BeG-0paysep. YpasiaeHUe IPIIOKEHUEM, JAHHBIMU,
OIIEPALIMOHHOM CUCTEMOM, BUPTyaAIM3aLUEN, CEPBEPAMU, XPAHWIIU-
IEM U CETBIO OCYIIECTBISAET IMOCTABIUK ycayr. TlospaoBaTenns mpo-
CTO IPUOOPETAET YCJYTY U UCIIOJIb3YeT IPOrPpaMMHOE OGeCIIeueHHE.

IIpumepamu 1rardgopm SaaS Moryt cayxutb Salesforce, SAP
u Google Business.
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JlokanbHble BblYMCNEHUS laaS CaaS
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C] Cdepa OTBETCTBEHHOCTW NO/b30BATENS

. Ccbepa OTBETCTBEHHOCTM NOCTABLLMKA YCYT

Puc. 1.9. Paznnyng mexxagy moaenaMmuv o6nayHblX BbIYUCIEHUI CBOAATCA

K pasrpaHuyeHmnio chep OTBETCTBEHHOCTU MEK/Y MO/Ib30BaTeNIeEM M NMOCTaBLIMKOM
o61a4HbIX ycyr

NMPUMEYAHUE. be3 1omKHON OCMOTPUTEILHOCTH ITPU HCIIOTH30BA~
HUU IIaT¢GOPMBI Ha ocHOBE FaaS MOKHO OKa3aThCA IPHUBA3AHHBIM
K KOHerTHOMY HOCTaBHII/IKy YCJIYF O6JIa‘{HI)IX BI)I‘{I/ICJICHPIf/i, HOTOMy
YTO B TAKUX CJIYIasIX KOJ{ PAa3BEPTHIBACTCS B CPEJI€ BHITTOTHEHNS, 32
BHCAIIEH OT mocTasIuka. Mogens FaaS mossonsger mucats cyx06b1
Ha pacIpOCTPaHEHHBIX A3bIKAX MporpaMMuposaHus (Java, Python,
JavaScript i T. 1.), HO BBIHYKIA€T NCIIOIb30BATh KOHKPETHBII 6a30-
BbIHT API mocTaBIuKa ycayr 1 ABUKOK BPEMEHH BBHITTOTHEHUS.

1.5.3. B 4em npeumyulecTBa 06/1a4HbIX BbIYUC/I€EHUHA
U MUKpPOCEpPBHUCOB?

O/1Ha 13 OCHOBHBIX Uil MUKPOCEPBUCHON apXUTEKTYPhI 3aK/IK0Ua-
eTCsl B TOM, YTO KaXJas CJIy:K0a yIaKOBBIBAETCS U PA3BEPTHIBACT-
€Sl KaK OTJEJIbHBIN U HE3aBHCHUMBIA apTedakT. DK3eMIUIAPLI CIyKG
JOJKHBI GBICTPO 3AMYCKATHCS, M KAXKIBINA JOKEH OBITH HEOTINIHM
ot apyroro. Ilpu pa3paboTke MUKpOCEPBHCA BAM PAHO MU MO3JTHO
OPHUAETCS PEUINTh, B KAKOM U3 CJIEAYIOMUX HUCTOYHUKOB OyAeT pas-
BEPHYTa CIIyxK0a.
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Dusuueckuti cepeep. MoxKHO CO3[aBATh M Pa3BEPTBIBATH MUKPO-
cepBUCH Ha (PU3NYECKUX MAIIMHAX, HO HEMHOTHE OPraHU3aIuu
JeTal0T 3TO M3-3a OIPAaHUYEHUH, CBOHCTBEHHBIX (PU3NIECKUM
cepBepaM. beIcTpo yBeImanTh EMKOCTL (PU3NYECKOTO cepBepa He-
BO3MOXHO, 4 TOPU30HTAILHOE MAaCIITAOMPOBAHIE MUKPOCEPBICA
HA HECKOJIbKUX (PU3MYECKUX cepBepax MOMKET CTaTh UYpe3BbIUaii-
HO JOPOTrOCTOSIIMM JEIOM.

O6pasvl eupmyarsrvix mawun. ORHO U3 IABHBIX MPEUMYIECTB MU-
KPOCEPBUCOB — BO3MOKHOCTD OBICTPO 3aIlyCKaTh U OCTAHABJIUBATD
5K3eMIUISIPBI B OTBET Ha COOBITUS MacIITabupoBaHus u coou. Bup-
TyasbHbIe MamuHbl (BM) — aT0 cepaie u aymma Beymux IOCTaBIM-
KOB OOJIAYHBIX YCJIYT.

Bupmyanvroit kowmetinep. BupTyasbHble KOHTEHHEPDI SBJISIOTCS
€CTECTBEHHBIM IIPOJIOJLKEHUEM OOpPa30B BUPTYaJIbHBIX MAIllMH.
B sTOM crieHapun ciy:kObl pa3sBepTBHIBAIOTCA HE B MOJHONEHHOM
BUPTyaJIbHOM MallliHe, a B KoHTeliHepax Docker (1nim aHa1ormgHoi
KOHTEMHEPHOH TeXHOJIOrNM) B 06/1ake. BupTyanbHble KOHTEHHEPDI
paboTaloT BHYTPU BUPTYyaIbHON MamMHBL KoHTeliHepHbIE TeXHO-
JIOTUY NTO3BOJIAIOT PA3JEIUTh OJHY BUPTYaJIbHYIO MAIIUHY HA CEPUIO
ABTOHOMHBIX ITPOIIECCOB, COBMECTHO HUCHOJIb3YIOMIMX OJITH U TOT K€
06pa3. MukpocepBuC MOKHO yIAaKOBaTh B 06pa3 KOHTEHHepa, a 3a-
TeM ObICTPO PAa3BEPHYThb U 3aIyCTUTh HECKOJIBKO €TI0 K3EMILISPOB
B YaCTHOM WJIM OOIIEeJOCTyITHOM obtake IaaS.

IIpenumymecTBO 06GJAYHBIX MHUKPOCEPBUCOB 3aKJII0YAETCA B TAKOM
BA)KHOM UX CBOMCTBE, KaK atacmuunocmsv. I1oCTaBIMKN 0GJIauHBIX yC-
JIyT CITOCOGHBI OBICTPO 3aITyCKATh HOBBIE BUPTYaJIbHbIC MAIIUHBI 1 KOH-
TelHEephI 32 CYUTAHHbIE MUHYTHI. ECM TOTPe6GHOCTH B BLIYUCIATE b
HO MOIIHOCTH JUISl BAIIUX CJIY)K0 YIaJAyT, TO BbI MOXKETE YMEHBIIUTD
KOJINYECTBO JEHUCTBYIOIUX KOHTEHHEPOB, YTOObI N30€KaTh JIOTOIHU-
TeJIBbHBIX 3aTpaT. Mcnoap3oBaHue ycayr 06JauHbIX BBIYUCJACHUI JUIs
Pa3BEPTHIBAHUSA MUKPOCEPBHCOB JA€T BAIIMM IPIIOKEHUAM 3HAYU-
TEJIBHO GOJIBIIYIO TOPU30HTATIBHYIO MACIITAOUPYEMOCTh (JOOABICHHE
JOTIOTHUTEIBLHBIX CEPBEPOB M 9K3EMILIAPOB CJIYXKO).

DJIACTUYHOCTD CEpBEPa TAKXKE O3HAYACT YBETUUEHUE YCTONIMBOCTH
BAIIMX HpWIOKeHN!. Ecim B ofHOM 13 BamMX MUKPOCEPBHCOB BO3-
HUKHYT IIPOGIEMBI U IPOU30MJIET COOM, TO 3aITyCK HOBBIX 9K3E€MILISIPOB
CIyKOBI MOXKET 00ECIIeYUTD MOIEPIKAHUE IIPUTOKEHUS B PAGOTOCIIO-
COGHOM COCTOSIHUU JOCTATOYHO JIOJITO, YTOOBI Ballla IPYIIIA Pa3padboT-
YIKOB MOIJIA PEIIUTD IIPOGIemy.

B »Toli KHUTE Bce MEKPOCEPBUCH U COOTBETCTBYIOMAs MHPPACTPYK-
Typa OyayT pasBepThIBaThCA B oOsake Ha ocHoBe CaaS ¢ MCHOJIb30BaA-
HueM KoHTeiHepoB Docker. 9To 06bIYHAS TONOJIOIHS Pa3BEPTHLIBAHUS
MUKPOCEPBUCOB. BoT Hanbosee TUINYHbIC XapaKTEPUCTUKH O0JIad-
HbIX yeayr CaaS.
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Ynpowennoe ynpasaernue ungpacmpyxmypoii. IlocTaBmmkn 061auHbIX
ycayr CaaS faloT BaM BO3MOXHOCTDB KOHTPOIUPOBATH paboTy CBO-
UX CJTy>k0 M 3aITyCKaTh M OCTAHABJIUBATD CJIYKOBI C IIOMOIIBIO IIPO-
CTBIX BBI30BOB APIL.

Suavumenvnas zopusonmanvnas macumabupyemocms. IlocTaBmukn
06maunbIx yeayr CaaS mo3BoasioT OBICTPO 3aIYCTUTH OJMH WJIN
HECKOJIbKO 9K3EMIUIAPOB CIY:KObl. JTa O3HAYAET, YTO BbI MOXKETE
OBICTPO MACIITAOUPOBATD CIIYKObI 1 HAIPABJIATD TPA(PHUK B 00XO
HEHCIIPABHBIX CEPBEPOB.

Buicoxas usbvimournocms 3a cuem eeozpaguneckozo pacnpedesenus. Ipo-
Baizepnsl CaaS MMEIOT HECKOIBKO IIEHTPOB OOPAaOOTKH TAHHBIX.
PassepToiBas cBou MUKpocepBuchl Ha matgopme CaaS, BbI MO-
JKeTe IOJyIUTh 60JIe€ BBICOKUIA YPOBEHb N30BITOYHOCTH, YEM MO-
JKeT AATh UCIOJIb30BAHUE KIACTEPOB B OJHOM LICHTPE 00pabOTKU
JAHHBIX.

Mouyemy ucnonb3oBaHue PaaS ans MUKpocepBUCOB —
naoxas uaea?

Bblille B aTOM rnaBe 6b1710 NpeACcTaBAEeHO MATb TUNOB 061a4HbIX N1aTdopPM:
MHOpPACTPYKTypa KaK ycnyra (laaS), KoHTenHep Kak ycnyra (CaaS), nnart-
dopma Kak ycnyra (PaaS), dyHKUMS KaK ycnyra (FaaS) n nporpammHoe obe-
crieyeHune Kak ycnyra (SaaS). B aTon KHUre oco6oe BHMMaHWe yaensercs
CO3[1aH1I0 MUKPOCEPBMCOB C UCMOJIb30BaHWeM moaenn CaaS. Hekotopbie
npoBanaepbl 06naYHbIX YCayr NO3BOAAIOT abCcTparnpoBaTbCs OT MHPPa-
CTPYKTYpPbl Pa3BepTbiBaHUA MUKPOCEPBKCA, OJJHAKO B 3TOM KHUre Mbl GY-
[eM cTapaTbCs COXPaHUTb HE3ABMCUMOCTb OT BblGOpa NMocTaBLMKa YCyr
M pa3BepTbIBaTb BCE YACTW NPUNOKEHNUS (BKIOYAA cepBEPDI).

Hanpumep, Cloud Foundry, AWS Elastic Beanstalk, Google App Engine
1 Heroku gatoT BO3MOXHOCTb pa3BepTbiBaTb CNYXObl, He 3a60TACb 0 6a-
30BOM KOHTeWHepe. OHM NpeaocTaBNAtoT BEG-UHTEPDENC N MHTEPDENC KO-
mMaHaHomn ctpokn (Command-Line Interface, CLI), no3Bonsioluime passep-
HYTb Npunoxenue ns danna WAR nnn JAR. O6 ycTaHOBKE M HacTpOMKe cep-
Bepa MPUIOXKEHUN M COOTBETCTBYIOLWEro Java-KoHTeMHepa no3aboTuTca
cam NocTaBLUMK ycnyr. 3T0 yAo6HO, HO nnatdopma KaxKaoro nocrasBlUMKa
0611a4HbIX YCNYyr UMEeT CBOM 0COBEHHOCTH, CBA3aHHbIE C €ro MHANBUAYab-
HbIM pelleHnem PaaS.

Coryx6b1, co3laBaeMble B 3TOU KHUTE, OYJyT YIIAKOBBIBATLCS B KOH-
telinepnl Docker; oOCHOBHAsi TPUYMHA TAKOTO PENIEHHS COCTOUT B TOM,
gyro Docker moxno PasBePHYTH Y BCEX BEAYUIUX IIOCTABIIUKOB YCIYT
00JIaYHBIX BHIYMCICHUA. B ciie/ylonmux maBax BbI y3HA€TE, 9TO TaKOEe
Docker u kak UCIIOIb30BATh 3Ty TEXHOJIOTHIO IS 3aITyCKa BCEX CIIYKO
1 UHQPACTPYKTYPHI, IPEICTaBIECHHBIX B 3TOM KHUTE.,



1.6.

PekomeHpauunm
o CO3AaHMI0
MUKpocepBuca

Mukpocepsucsi - 3mo 6os1buie Yem Koo 49

MukpocepBUCbI — 3TO 60J/1bLLIEe YEeM KO/

Mpesa cosjaHMs OTAENBHBIX MUKPOCEPBHUCOB IIPOCTA U IOHATHA, HO
3aIyCK U IMOJJIEPHKKA OTKA30yCTONYMBOTO NPHJIOXKEHUS HAa OCHOBE
MHKPOCEPBUCOB (OCOGEHHO B 06JIaKe) IIPEIIOIAraloT HEYTO GOoJIbIIee,
9YeM IIPOCTO HAIMCAHUE IPOrPaMMHOro Kojia cryx6n1. Ha puc. 1.10 mo-
Ka3aHbI HEKOTOPbIE PEKOMEHAIUHN, KOTOPBIE CJICyeT YUUThIBATD IIPH
CO3JIAHUU MUKPOCEPBUCA.

OnTUManbHbIV pa3Mep: BblIGUpaTe ONTUMAbHbINA
pa3Mep Ans CBOMX MUKPOCEPBUCOB YTOBLI HEe
BO3/I0XMTb Ha HUX C/IULLKOM LUMPOKME 06513aHHOCTU

[po3payHOCTb MECTOMONOXKEHUS: YNIpABAsHTE
(DU3MYECKMM MECTOMOJIOKEHNEM, YTOBbI IK3EMMASAPLI
CNyX6bl MOXHO 6b110 L06ABNATb U YAANATD,

He OKa3blBas OTPULLATENIbHOMO BAMAHMS HA KIMEHTOB

YCTOMUYMBOCTb: FrapaHTUpyiiTe GbiCTpoe
nepekstoYeHne KIMEHTOB Ha ApYr1e 3K3eMnspbl

cny6bl NpY NosBAEHUM NPOHNEM B LAHHOM
KOHKPETHOM 3K3eMnnspe

MoBTOpsieMoCTb: 0becneysTe UCNONb30OBAHUE TOM Xe
----- BEPCUM NPOrpaMMHOr0 KoAa U KOHUrypaLumm npu
3anycKe Kax4oro HOBOro 3K3eMmnsipa Cnyxobl

MacwrabupyemocTb: obecneyste HbicTpoe
MaclTabupoBaHUe NPUNOXKEHUIA C MUHUMANbHBIMU
3aBUCMMOCTSMU MeXAy Cyxbamu

Puc. 1.10. MMKpPOCEPBUCHI — 3TO HE TONIbKO BGU3HEC-N0rMKa. Bam HyXHO nogymaTb
06 OKPYXKEHWU, B KOTOPOM BYAYT BbINOAHATLCS CAYXKObI, U KaK 3TW CNy»K6bl 6yayT
MacLwTabupoBaTbCs

YUTOO6bBI NOJYIUTh HAAEKHYIO CITYKOY, HEOOXOAUMO YU€CTh HECKOIBKO
acriekTos. /laBaiiTe paccMoTpuM Bonpock! Ha puc. 1.10 6o1ee moapodHO.

» Onmumansnoli pasmep. BpionpaiiTe ONTHUMATBHBIA pasMep s
CBOMX MHKPOCEPBUCOB, YTOOBI HE BO3JIOKUTH HA HUX CJIUIIKOM
mupokue oos3aHHoCcTU. IToMHMTE, 9TO BBIGOP HPABUIBHOTO Pas-
Mepa CIy:K6 MO3BOJISET OGBICTPO BHOCUTH M3MEHEHHS M CHIDKAET
06mMIT pUCK c6051 BCETO MPUTOKEHUS.

u ITpospaunocms mecmononoxncenus. Konrpoaupyliite pusnueckue je-
TaJIM BBI3OBA CTY:KOBI. B mMpuioskeHnn Ha OCHOBE MUKPOCEPBUCOB
HECKOJIbKO 3K3EMILIAPOB CJYKObI MOTYT OBICTPO 3aITyCKAThCS U 32
BEPIIATLCS.
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Yemotruusocme. 3ammmaiite norb3oBaTe el BAIINX MUKPOCEPBU-
COB U NPWJIOXKEHHE B II€JIOM, OPTaHU3Ysd MapIIPyTU3AIUIO B 06~
XOJl OTKA3ABIINX CJIYKO U UCIOJIb3Ysl PENIEHUS «OTKa30yCTONIN-
BOCTU>.

Tlosmopsiemocms. TapanTUpYyiTE UCIIOJB30BAHUE OJHOU U TOH Xe
BEPCHUU KOJia U KOH(PUTypaLlUH IIPU 3aITyCKEe Ka’KJOT'O HOBOI'O 3K-
3eMIuIgpa Ballel CIyKObl.

Macwmabupyemocms. Opranusyiite B3auMOJEHCTBUA TaK, YTOOLI
CBECTU K MUHUMYMY IIPSAMBIE 3aBUCUMOCTH MEXKJy BAIIUMU CJIyK-
6aMU U TapaHTUPOBATh BO3MOKHOCTDb IJIABHOTO MAaCIITabMPOBa-
HUS CBOMX MUKPOCEPBHCOB.

Jl1s yaeTa Bcex nmepedyncIeHHbIX PEKOMEH/AIII B 3TOM KHUATE IIpU-
MEHSETCS MOAXO0J, OCHOBAHHBIA Ha mabiaoHax. M cIIoap3yst 3TOT MOA-
XO/I, MBI PACCMOTPUM OOIIMIE€ PENIECHU S C IPUMEHEHNUEM Pa3HbIX TEXHO-
soruil. HecMoTpst Ha TO 9TO /ISl peaTn3anyy IabJI0HOB B 3TOM KHUATE
MBI pEInIu UCIoab30BaTh Spring Boot u Spring Cloud, HuaTo He 1O~
MEIIAET BaM B3STh UACH, IIPEJCTABICHHBIC 3/1€Ch, 1 BOILIOTUTb X Ha
JPYTrUX TEXHOJOTMYECKHUX IIaTdopmax. B yacTHOCTH, MBI pacCMOTPUM
cirenyonye madJI0HbI IPOEKTUPOBAHUS MUKPOCEPBHUCOB!

6a30BbIi MabJ0H Pa3PadOTKU; M126/I0HBI MAPLIPYTU3AIHH;
M1a6JIOHBI yCTOHYNBOCTH KJIHEH- mabJI0HbI 6€30I1aCHOCTH;
TOB;

IIAGJIOHBI KYPHAIPOBAHUS MIaGJIOHBI C60pa METPHUK

U TPACCUPOBKU; IPUIOKEHUI.

MaGJIOH COOPKU M Pa3BEPTHIBAHYIS,

BaskHo moHMMAaTh, 4TO HET (POPMAIBHOTO CBOJA IIPABUJI CO3/JaHNU
MUKPOCEPBUCOB. B ciepyiomem pasjesie Mbl paCCMOTPUM CIIMCOK 00-
IUX ACIEKTOB, KOTOPbIE CJAEYET YUUTBIBATh MIPU CO3JaHUU MUKPO-
cepsuca.

Ba3oBbli WWa6/10H pa3padboTKU MUKPOCEpPBHUCOB

bazoBblii 11a6JI0H Pa3paboOTKH MUKPOCEPBHUCOB OIPEIEISIET CAMbIE OC-
HoBbl. Ha puc. 1.11 nmepeuncieHsl TEMbI, Kacaloluecs IPOEKTHPOBa-
HUSI CIyK0, KOTOPBIE MBI PACCMOTPUM JIAJIee.
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1

On T ynpc !
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KopA 1 KoHUrypaums

OCTABANMCH HE3ABUCHMBIMM
CyLIHOCTAMU

CobbITHI

Puc. 1.11. MNpu npoeKTMpoBaHMM MUKpPOCEPBUCA HEOBXOANMMO NOAYMaTh O TOM, KaK
3Ta cnyxk6a 6yaeT UCNonb30BaThCA

Crenyromue nma610Hb! (mepeuncieHHbie Ha puc. 1.11) onpexensitor
OCHOBBI CO3/JJaHUSI MUKPOCEPBUCOB.

u Cmenens demanusayuu cayxcov.. Kak NpaBUIbHO BBIIOJIHHUTL Jie-
KOMITO3UIIUIO NPEAMETHON O6JIaCTH Ha MHKPOCEPBHCHI, YTOOBI
Ka)K/J[bIH IMEJI COOTBETCTBYIOIIUI KPyr odsa3aHHOCTEl? CIMIKOM
NI POKUI KPYr 00SI3aHHOCTEH, BKJIIOYAIOIMI pa3HbIe 3a1a4H, 3a-
TPYAHSET OOCTy;KMBAaHUE 1 MU3MEHEHUE CJIYXKObI C TEYEHUEM Bpe-
MeHn. CINIIKOM MeJIKas A€ TAIN3aIUs YBEeIMINBACT OOIIYIO CIOXK-
HOCTB IPWIOKEHUS U IIPEBPAIaeT CJIYKOy B IPOCTON ypOBEHD ab-
CTPAKIMU JAaHHBIX 6€3 KaKOU-TH0O0 JOTUKHU, KpOMe TOH, KOTOpas
HEOoOXOo/MMa JUId JoCcTyna K XpaHmumy. O jgeTanusanun cIyx6
MBI IIOTOBOPUM B IIaBe 3.

m Tlpomoxoant céazu. IIpOTOKOIIBI 33/]AI0T TOPAJOK B3aUMOJIEUCTBUI
¢ Bameil ciay:x60ii. IlepBblii mar — BBIOOpP XapakTepa IPOTOKO-
JIa, CUHXPOHHBIM MJIM ACUHXPOHHLIN. /Il CMHXPOHHBIX B3au-
MozelcTBuil Jame Bcero ucnonandyercsa REST na ocnose HTTP
¢ ucnoub3oBanueM XML (Extensible Markup Language - pac-
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I pseMbId A3bIk pa3meTku), JSON (JavaScript Object Notation —
¢dopma 3anmcu 06BEKTOB JavaScript) mIn JBOMYHBIX (POPMATOB,
takux kak Thrift, mia oomena ranapivu. /1 aCHHXPOHHBIX B3a-
MMOJEICTBUI HanboJee MOMyIsIPHBIM BBIOOPOM siBisteTcst AMQP
(Advanced Message Queuing Protocol - pacmupeHnHBII npoTo-
KOJI OPraHU3ALNU o4uepelell COOOIEHMIT), UCIIOIb3YIOMMI ode-
pean (1 B3aMMOJAEMCTBUI THIIA TOYKA—TOYKA) WJIM TEMbI (JIs
B3aUMOJACHCTBUN THUIIA NyOJIUKAIUSI-IIOANNCKA) C OpoKepaMu
coobmennii, TakumMu kak RabbitMQ, Apache Kafka m Amazon
Simple Queue Service (SQS). C mpoTokoIaMu CBA3M MBI OyfeM
3HAKOMUTBCA B IIOCJIEYIONIUX IJIaBax.

Apxumexmypa urmeppetica. Kax gydrie BCero opraHu3oBaTh HHTEP-
ceiic, KOTOPBIA Apyrue paspaboTuyuku GyayT MCIOIb30BATH JJIS
BBI30BaA Bamlell cayx0b1? Kak CTPYKTYpHpPOBATh OKa3bIBACMBIE YC-
ayru? Kakue npuewmsl cymectsyioT? [logpobree MeTo b1 1 IIpak-
TUKH OPTaHU3aIluu UHTep@eiica paccMaTPUBAIOTCS B IIOCJIELYIO
IMUX IVIaBAX.

Ynpasrernue wongueypayueic cryxcos.. Kax opraHnsoBaTh ynpase-
HUEe KOH(pUTypaneil MUKPOCEPBUCA TaK, YTOOBI €€ MOKHO ObLIO
nepeMemarh Mex/y Pa3HbIMU OKPY)KEHUAMU B O0JIake? Yipasie-
HUe KOH(UTYpauei ¢ MCIOJb30BAaHNEM BHENTHUX CIyKOG 1 IIpo-
¢uneit Mp1 paccMmoTpuM B IIase b.

Obpabomixa cobvimuit mexncdy cayscbamu. Kax ¢ momomipio codbITHIA
MUHUMU3UPOBATH KOJUYECTBO KECTKUX 3aBUCUMOCTEH MEXKIy
Cayk6aMU U IIOBBICUTb OTKA30YCTOMYMBOCTD IPUIONKEHUSI?
MpbI peanuayeM yIpaB/sieMylo COOBITUAMHA aPXUTEKTYPY € UCITOIb-
sosanueM Spring Cloud Stream B rmase 10.

LLIa6/10HbI MapLIpyTU3aLUnuH

[Ila6y0HpI MAapIMIPYTU3AaMU MUKPOCEPBUCOB ONPEAEIAIOT, KaK KIHU-
€HTCKOE NPWIOXKEHNE OOHAPYKMBAET MECTOHAXOXKACHUE CIIYKOBI
U OTIPABJIAET €M 3a1poCchl. B 061auHOM IPUIOKEHNU MOTYT OBITh 32
IyIIeHbl COTHU 3K3EMILIAPOB MUKpocepBuca. YTo6bsl 06ecneunTsb co-
610/1eH1E TIOJUTUK 6€3011aCHOCTH U BLIGOPA KOHTEHTa, HEOOXOIUMO
abcrparuposats pusmdeckuii IP-agpec ciry:x6 1 opraHnsoBaThb €JMHYIO
TOYKY BXozia. PemmTs 5Ty 3a71a4y HOMOTAIOT CJIeylomue MadI0Hb.

Obnapyscerue cayxcod. C moMompio PyHKINH OOHAPYKEHUSI CIYKO
U €€ KJI0YEBOTO KOMIIOHEHTA — PEECTPA CIIYKO — MOKHO CAEIaTh
MUKPOCEPBUC JOCTYIHbBIM JIJIsi OOHAPYKEHUsI KIMEHTCKUMU ITpU-
JIOKEHUAMHU 6€3 3KECTKOTO ONPE/IETEHHS MECTOMONIOKEHMS CIyxK-
obl B ux xoje. Kak? MpbI BoisicHuM 310 B miase 6. ITomuure, uro
MEXaHU3M OOHAPYKEHMs CIyKOG — 3TO BHYTPEHHSSA CIyK0a, a He
cay:k6a, OpUEHTUPOBaHHAs HA KJIMEHTOB.
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O6paTuTe BHUMaHUE, YTO B 3TOI KHUTe MbI ncnoabdyeM Netflix
Eureka Service Discovery, HO €CTb 11 pyrue peecTphbl CIyK0, Takue
kak etcd, Consul u Apache Zookeeper. Kpome Toro, B HEKOTOpBIX
CcUCTeMax BOOOIIE HET SIBHOTO peecTpa ciayxs. Bmecro Hero onu
HICIIOJIB3YIOT KOMMYHUKAIIMOHHYIO HH(PACTPYKTYPY, M3BECTHYIO
KaK cepsucnas cemxa (service mesh).

n Mapupymusayus cayxco. C momompio API-nunosa B NpHIOXKEHUSIX
Ha OCHOBE MHKPOCEPBUCOB MOKHO OPIaHU30BAThH €AUHYIO TOUKY
BXOJA JUISL BCEX CIYKO U 00eCHeYUTh €JUHOOOpa3HOEe IpUMEHe-
HUE IOJUTUK GE30IaCHOCTH M IPABMJI MApPHIPYTU3AIMHM K He-
CKOJIBKMM CJTy:k0aM 1 nx ak3eMirapaM. Kak? C momompio Spring
Cloud API Gateway, kak Oy/ieT pacCKa3bIBaThCs B IVIaBe 8.

Ha puc. 1.12 mokasano, 94To o6HapyKeHNE U MAPIIPYTU3AIUA CIYKO
BBIIIOJIHSAIOTCS B YETKO OIIPE/IEIEHHON ITOCIe0BATEIbHOCTHY (CHaYaIa
BBLITIOJTHAETCA MAPHIPYTU3AINA, a 3aTeM OOHapy:KeHue cayxobl). OpHa-
KO 3THU JIB€ MOJICJIU HE 3aBUCAT APYr oT apyra. Hanpumep, moxHO pe-
QIM30BaTh OOHAPYKEHUE CJIY:KO 0€3 MapIIPyTU3alUd M TOYHO TAK JKe
MOKHO PEIN30BATh MaPIIPYTU3AIUIO CJIYKO 6€3 0OHapyKeHUs (XOTs
peanu3anus Ipyu 3TOM YCIOXKHUTCS).

-

Mappytusauus cnyx6
no3BonseT AATh KIMEHTY eANHbINA
nornyeckuin URL n geircteyer kak
Mapuwpytusaums
Cny)Kﬁ / TOYKQ I'IPVIMeHeHVIﬂ pOBJ’IVI"IHbIX
(API-wwnt03) NpPABUA M NOAUTUK, TAKUX KAK
asTOpU3ALMS, dyTeHTUdUKaLUs
06HGPY)K9HVIe CHY)KGBI M NPOBEPKA COAEPXKUMOro
abcrparupyer ¢pusnue-
cKOe MeCToNoNoXeHUe
cnyx6b1, noseonss
pob6aensTb HoBblE
3K3eMNAspbl MUKPOCEPBU- cnyx6 (Eureka)
cos ans macwrabuposa- /
HUS U NPeaoTBPALLATh
pocryn K Hepabotocno-
cOBHbIM 3K3eMnAspam T T

P T
Cnyxba A (oBa 3k3emMnnsapa) Cnyxb6a b (aBa sxk3emnnspa)
172.18.32.100 172.18.32.101 172.18.38.96 172.18.38.97

Puc. 1.12. O6GHapyeHWe 1 MapLupyTu3aumns cnyxo6 — Kio4YeBble 3/1eMeHTbl 1I060ro
KpyrnHOMacLWTabHOro NpUIoMeHns Ha OCHOBE MUKPOCEPBUCOB
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YCcTOHYNBOCTb K/INEHTOB

MukpocepBUCHBIE aPXUTEKTYPBI 11O OIIPEJENIEHUI0O UMEIOT pacipe-
JICJIEHHBII XapakTep, IO3TOMY CJEAYeT OY€Hb BHUMATEJIbHO OTHO-
CUTBLCS K IPEJOTBPAIEHUIO KACKaJHOTO PACIIPOCTPaHEHU pobaem
U3 OJHON CJIYKOBI (MIM K3eMILISIpA CJAYKOBI) K €€ MOTPeOUTEeIsIM.
C 3TOi1 11eJIbI0 MBI PACCMOTPUM YETBIPE MOJIEIN OPTAaHU3AIUH YCTO-
YUBOCTH KJIMEHTOB.

banancuposxa nazpysku na cmopone xauenma. Peammsyercsa xemn-
POBaHUEM MECTOIOJIOKEHUN DK3EMILIAPOB CTy;KObl U PaBHOMEP-
HBIM paclpejeleHueM Tpapuka MexAy BceMUu paboTOCIOCOOHDI-
MU 3K3EMILISIPAMU.

Hlabnon pasmoicamens yenu (Circuit Breaker). He mossonseT kiu-
€HTY IPOJAOJDKATh OOpAmATHCS K Cayxbe, moTepresuieii c6oi
WJIM HCHBITBIBAIONEH IHPOGJIEMBI C IIPOU3BOJUTEIBHOCTBIO.
Mepaienno pa6oraomas cayx6a HaIpacHoO MOTpebaseT pecyp-
CBI BBI3BIBAIOIIETO KIMEHTA, II0O3TOMY BBI3OBBI K TaKOU CIyxbe
JOJDKHBI OBICTPO 3aBEPIIATHCS € IIPU3HAKOM OIMHUOKM, YTOObI
KJIMEHT MOT OBICTPO CPEAarupoBaTh U IPEJIPUHATH COOTBET-
CTBYIOIIME JEUCTBUS.

Ilabnon omxama « pesepsroit pearusayuw (fallback). Ha ciayqait
c6osa CITy’KOBI JOJIKEH UMETBCA «CMEHHBIN» MEXaHU3M, KOTOPBIH
JACT BO3MOXKHOCTD KJIMEHTY ITOIBITATHCH BBIIIOJHUTDL CBOIO Pabo-
Ty C IIOMOIIBIO ATBTEPHATUBHBIX CPEJCTB, OTIMYHBIX OT BbI3bIBAE-
MOT'O MUKPOCEPBHCA.

Hlabnon eepmemuunsix omcexos (Bulkhead). Ilpunoxenus Ha oc-
HOBE MUKPOCEPBHUCOB HCIOJb3YIOT HECKOJIBLKO PACIIPEEICHHbBIX
PEeCypCoOB JiIsl BHITOJHEHHS CBOEH paboThl. TOT MAGJIOH YIIOpPs:-
JIOYMBAET BBI3OBBI K 3TUM PECypcaM TaK, YTOObI COOU B OJHOI
cIy:x6e He MOI OTPHUIATENbHO CKA3aThCA HA OCTAJILHOM YaCTH
HPHJIOXKEHUS.

Ha puc. 1.13 nokasaHo, Kak 3TH Ma0JOHBI 3alUIIAIOT KIUEHTA OT
HEKOPPEKTHOTO MOBEJICHUSA CAYKObI. DT MIabJIOHBI PACCMATPUBAIOTCS
B IVIaBe 7.
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Knuent cnyx6bi kewmpyet
aApeca KOHEYHbIX ToYeK
MMKPOCEPBUCOB, NONTyYeH-
Hbl€ OT MEXAHU3MA

LLa6noH pasmsikartens
uenwm (Circuit Breaker)

banatcuposka obHapyxeHus cnyx6,
NpensTCcTByeT NOBTOPHOMY Harpysku 11 PABHOMEPHO pacnpeaens
BbI30OBY HEUCMPABHOMN Ha cTopoHe P pHO pacnp
KMeHTa €T HarpysKy Mexay
cnyx6b1. Bmecro atoro on
3K3eMnIspamm

o6ecneumnsaet 6bicTpbiin
oTKas B 06cnyXnBaHum,
4TO6bl 3ALUMTUTL KNUEHTA

Pa3mbikaTens .
uenu Ha cnyuait, ecnu mukpo-

cepBuc notepnur c6on,
[OJMKEH CyLLecTBOBAThL
anbTepPHATUBHBIN NyTb,
BOCMO/b30BABLUMCh
KOTOPbLIM K/IMEHT CMOXET
nonyuutb Heo6xoanMbie
AGHHBIE UMW NPEANPUHSTL
KOKuUe-To apyrue pencreus

Ynopspounsaer BbI30BbI PesepsHas
pasnuuHbIX cnyx6 Ha peanusaums
CTOPOHE K/IMEHTA TaK,
4yTo6bI C6OI B OAHOMN
cnyx6e He Mor BbI3BATHL BN [epMeTuHble
HanpacHoe notpebneHue OICERH
pecypcoB KnueHTa

-t -
i Cnyx6a A (aBa 3k3eMnnsapa) i Cnyxba b (aBa 3x3emnnspa)
I I
| e ) | €= €
I I
| — ) | oo OO
11721832100 172.1832.101 | 172183896  1721838.97

Puc. 1.13. B NnpuioxeHUsIX Ha OCHOBE MUKPOCEPBMUCOB Bbl JO/MKHbI 3aLUNTUTD
KNMEHTa OT HEKOPPEKTHOIO MOBeAEHUS CYKObl. [OMHWUTE, YTO MeAneHHas Uau
HepaboTaloLas cny>k6a MOXeT Bbi3BaTb COOU, BbIXOASLLME 38 PAMKM CaMOW CIyXKObl

LLIa6/10HBbI 6€30MaCHOCTH

Yrobbl rapaHTHPOBATh 3aAIUTY MUKPOCEPBUCOB OT HECAHKIMOHMPO-
BAHHOTO JOCTyIlAa, MOKHO HCIOJb30BaTh CJIEyIoIue MabJ0Hbl 6e3-
ONACHOCTH, Pa3PeIIaONe BLIIOJHATD 3alIPOCHI TOJIBKO 00JIa1aTeIsIM
HaJUIeKAIUX yIeTHBIX JaHHbIX. Ha puc. 1.14 mokasano, kak MOKXHO
peanm3oBaTh 3TH TPU MabI0HA IS OPTAHU3AIMH CJIYKObI ayTeHTH(U-
KaIliM, KOTOPas 3alUTUT BAllld MUKPOCEPBUCKHI.

Aymenmugpuxayus. Ilomoraer onpeneauTs, YTO KJIUEHT, BbI3bIBA-
IOIUI CITYKOY, SIBISIETCS TEM, KEM 32 KOTO Ce0sl BBIAACT.

Aemopuszayus. OnpenenseT, Kakue ACHUCTBUS Pa3pemleHo BIITO-
HATDb KJINEHTY CTyKObI.

Ynpasaenue yuemnvinu dannvinu u ux pacnpocmpanenue. Ilpegor-
BpaIaeT HeOOXOANUMOCTD ITOCTOSTHHOTO MPEXOCTaBICHNS KJINEH-
TOM CBOMX YYETHBIX JJAHHBIX IIpH O0palleHuu K cayxkoe. JloouTs-
CS1 TOTO MOXHO C HCITOJIb30BAHUEM CTAH/IAPTOB 6€3011aCHOCTH Ha
ocHOBe TOKeHOB, Takux kak OAuth2 n JSON Web Tokens (JWT),
CyTb KOTOPBIX 3aKJI0YAETCS B ITOJIYYEHUN TOKEHA, KOTOPBIH MOX-
HO BKJIIOYATh B 3AIIPOCHI K CIyXK0€ /ISl AayTeHTU(MUKALNN U aBTO-
PU3AIH ITOIb30BATE.
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Yro TaKoe OAuth 2.0?

OAuth2 — 310 MHpacTpyKTypa 6€30MacHOCTM Ha OCHOBE TOKEHOB, KO-
Topas No3BOSET NOJIb30BaATEN0 ayTEHTUOULMPOBATL CEOS C NOMOLLbIO
CTOPOHHEN CNy*K6bl ayTeHTUdUKaunK. locne ycnewHon aytTeHTuduKaumm
nosib3oBaTtesib NoslydyaeT TOKEH, KOTOPbIK JOJIXKEH nepecbiiaTbCs cnyxbe
C KaabIM 3anpocom.

OcHoBHas uenb OAuth2 3akntoyaeTcs B TOM, YTOObI MPU BbI3OBE HECKOJb-
KUX CNy)6 Ans BbIMNOMHEHMS 3anpoca Monb30BaTens Kargas M3 3TUx
CNyX6 Morna ayTeHTMdUUMpoBaTb Monb3oBaTeNnsa 6e3 npeaocTaBfieHUs
€ro y4YeTHbIX AaHHbIX. Mbl 6yaem paccmaTtpuBatb OAuth B rnaBe 9, ogHako
1 COBETYIO [I0MNOIHUTE/IbHO 03HAKOMUTbLCS ¢ AoKymMeHTauunen no OAuth 2.0
(https://www.oauth.com/), HanucaHHon AapoHom lNMapeku (Aaron Parecki).

Mapuwpytusaums
_________ cnyx6 Cepsep ayteHTudpukaumnm
(APl-wnio3) N nposepseT NpUBMnernm
SN none3osarens u

N
N YAOCTOBEpPSET NPeacTas-

“.>\. JIeHHble eMy TOKEHbI
Koraa nonssosarens neitaercs
MONYUYNTb AOCTYN K 3ALUULLEH-
Hom cnyx6e, OH fosKeH

h O6HapyxeHue =
npouTu npoueaypy ayTeHTu- cnyx6 (Eureka) =

4)VIKGL|VIVI U NONYy4nTb TOKEH

Cnyxba ayTeHTUbMKaLUN

3awmueHHas cnyxba ; /’(
/
4

Cnyxba A (aBa 3k3emnnspa)

172.18.32.100 172.18.32.101

Bnapeneu pecypca ykasbieaet, kakue
npunoxeHus/nonb3osareny MoryT obpaarscs
K pecypcy yepes cnyxby ayTeHTMUKaLMM

Puc. 1.14. Ncnonb3ys cxeMy 6€30MacHOCTY Ha OCHOBE TOKEHOB, MOXKHO peann3oBatb
ayTeHTUDUKaLMIO M aBTOPM3aLIMIO KTMeHTa 6e3 nepefayn ero Y4eTHbIX JaHHbIX

LLIa6/10HbBI }XypHa/IMPOBaHUS U TPACCUPOBKHU

OO6paTHOI CTOPOHOI aPXUTEKTYPhI MUKPOCEPBUCOB SABIAETCSA CIOK-
HOCTb OTJIAJKH, TPACCUPOBKM M BBISBICHHUS IIPOOJIEM, ITOTOMY YTO
OJIHO TIPOCTOE JEHCTBUE MOKET MOPOJUTH MHOTOUYNCIEHHBIE BBI3O-
BbI K MMKPOCEPBHCAM B NPWIOKEHUU. B cienyiomux maBax Mbl pac-
CKaKeM, KaK peajn30BaTh PACHPENENTE€HHYIO TPACCUPOBKY € MOMOIIBIO
Spring Cloud Sleuth, Zipkin u ELK Stack. Ilpu 3ToM MbI IO3HAKOMHUM-
Cs1 C TPeMsI OCHOBHBIMU MAGIOHAMM KYPHATUPOBAHUSA U TPACCUPOBKH.


https://www.oauth.com/
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Kopperayua acypranros. ToT mabioH onpeseseT HOPSIA0K CBi-
3bIBAHUSA BOEJUHO BCEX KYPHAJIOB, CO3/aBAEMBIX CJIYKOaMU JJIs
TPACCUPOBKUA OAHOHN IOJb30BATEILCKON Tpausaknuu. Ha mpwu-
Mepe 3TOro mabI0Ha Mbl PACCMOTPHUM PEATU3aIUIO UIEeHTUPUKA-
TOPA KOPPEJIAIIH, KOTOPbIH IepefaeTcs BO BCE BLI3ZOBBI CIIYKO,
Y4YaCTBYIOIHE B TPAH3aKIIUM, U MOKET HUCIIOJIb30BATHCS JId CBA-
3BIBAHUSA 3AMMICEH B )KYpHATAX, CO3AHHBIX CIyKOAMHU.

Azpeauposarue scypraros. Ha mpumepe aToro nabioHa Mbl IIOCMO-
TPUM, KaK COGpATh BOEAUHO BCE KYPHAIBI, CO3JJaHHbIE MUKPOCEP-
BHCAaMHU (U UX OTAEIbHBIMU K3EMIUISIPAMU), B €IUHYIO 6a3y JaH-
HBIX, YTOOBI IIOTOM OI[€HUTD XaPAKTE PUCTUKU IIPOU3BOJUTEIHHO-
CTH CJIYK0, BOBJICUCHHBIX B TPAH3AKITUIO.

Tpaccuposxa muxpocepeucos. Ha nprumepe 3TOoro mabIoHa Mbl 1IO-
CMOTPHM, KaK BU3YAIM3UPOBATh IIOTOK ONE€PAlUil B KIMEHTCKON
TPAH3AKIUH, BBIIOJHAEMBIX BCEMH 33/I€HICTBOBAHHBIMU CIIYKOa-
MU, 9TOOBI OLCHUTD XaPAKTCPUCTHUKN X IPONU3BOAUTECIbHOCTHU.

Ha puc. 1.15 nokasano, Kak 3TH IIAGJIOHBI COUETAIOTCS JIPYT C JIPy-

romM
B II

. MBI paccmMoTpuM HIaGIOHBI SKYPHATIMPOBAHHUS U TPACCUPOBKU
ase 11.

Tpaccmposka TPAH3AKLMIA MUKPOCEPBUCOB: FPYMMbI
Pa3paboTKm M SKCAYATALMM MOTyT 3ANPALIMBATL ACHHBIE

Mukpoce|

—a

U3 XypHQNA, COOTBETCTBYIOLLNE OTAENIbHLIM TPAH3AKUUAM,

pBUCHI
M Nony4aTh NOTOK BbI3OBOB BCEX CNYX6, 304€MCTBOBAHHBIX

I
i

Cnyxba A

I
I

[ s — . —

B TPAH3AKUUU

ArperuposaHue XypHanos:
MEXAHU3M arperupoBaHms
cobupaerT Bce XypHANbI U3 BCeX
3K3eMnAsSpPoB cyX6bI

/

Arperarop KypHanos ]

Cnyxba B

Cnyxba C Cnyxba D
Cnyx6a E Cnyxb6a G basa AaHHbIx BusyanbHoe
npencrasnexHue

/

Koppensauus xypHanos: Bce 3anucu
B XypHanax cnyx6 umelot npeHtnpukarop

Koppensauum, Kot

N

KOI’AG AdHHbIE NOCTYNAIOT B LEHTPANbHOE
XpaHunuile, oHN MHAEKCUPYIOTCA U COXPAHSAIOTCA

Opblﬁ CBSI3bIBAET 3TN 3ANMUCH B AOCTYNMHOM Affa noucka ¢oqu're

C KOHKPETHOW TPaH3aKuuen

Puc.

1.15. XopoLuo npoaymaHHas cTpaTerus }ypHaanpoBaHus 1 TPAcCUPOBKK

NO3BOJIAET YNPaBATb OTNIaAKOM TPAH3aKLMK B HECKOJIbKUX CryXK6ax
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1.12. lLlabnoH c6opa METPUK NMPUNIOXKEHUS

[Ila610H c60pa METPUK ONMCLIBAET MOPAJOK M3BJICYEHHUS METPUK
JUISl MOHUTOPUHTA NPUJIOKEHUS U (POPMUPOBAHMS ITPEAYIPEKICHHIA
O BO3MOKHBIX c60:AX. OH ompegesnseT, Kak cayK6a METPUK OCYIIeCT-
BJISIET IOJIydeHUe (U3BJIEYEHUE), XPAaHEHHE U 3alIpOC OM3HEC-TAHHBIX
C IIEJBIO NMPENOTBPAIECHNS ITOTEHIIMAILHBIX IIPOGJIEM C IPOU3BOJU-
TEJIBHOCTBIO B HAINUX CJIYK6aX. DTOT IA6GI0H BKIIOYAET TPU OCHOBHBIX
KOMITOHEHTA.

Mempuxu. PparMeHTHl BAXKHOU NH(GOPMAIIUH, OIIHICHIBAIOIIHIE CO-
CTOSTHUE TIPUJIOKEHNS U KaK 3Ty MH(POPMAIIHIO OJYIUTb.

Cuyocba mempux. 3anpaninBaeT METPUKH Y IPUIOKEHHUS U Xpa-
HUT UX.

Tlaxem susyarusayuu mempux. Busyanrusupyer JaHHBIE, XapaKTe-
pHU3yIOIUEe COCTOSHUE TPUJIOKEHNA U NH(PPACTPYKTYPHI.

Kax nokasano ma puc. 1.16, meTpuku, renepupyeMble MUKPOCEPBU-
CaMu, B 3HAUUTEJIbHOIN CTEIIEHU 3aBUCAT OT CJIYKObI METPUK U TTAKETA
BU3yaIN3aIrun. beccMbICIeHHO TeHepUPOBATh METPUKH, OTPaKaIoIIHe
6ECKOHEYHBII IMOTOK MH(pOPMAINH, €C/IM HET BO3MOKHOCTU OTOOpa-
3UTHb U NIPOAHAIN3NUPOBATD ITY I/IH(l)OpMaI_[I/IIO. MCTpI/IKI/I MOTYT IIepe-
CBUIATBCS MUKPOCEPBHCOM aBTOMATHYECKU WM U3BJIEKATbCA IO 3a-
IIPOCY CJIY>KOBI METPHUK:

B IIEPBOM CJIydae 3K3eMILIsp MUKpocepBuca Bbi3biBaeT API cirysx-
ObI METPUK U IIEPEJJAET €MY JJaHHBIE O TPUIOKEHUN;

BO BTOPOM CJIydae CIyk6a METPHK CcaMma ITOCBLIAET 3aIIPOChI MU-
KpOCEepBUCaM /ISl BBIGOPKH JAAHHBIX O IIPHIOKECHHIH.

Bakno IIOHUMATDb, YTO METPHUKU ABJSIOTCA BAXKXHBIM 3JIEMCHTOM
MHUKPOCCPBUCHBIX APXUTEKTYP, U Tpe6OBaHI/IH K MOHHUTOPHHIY B 9THUX
APXUTEKTYypPax OOBIYHO BbIIIE, YE€EM B MOHOJIMTHBIX CTPYKTYpaX, M13-3d
X paclpeacJaI€HHOIo XapakTepa.
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C60p METPUK MOXET NPOU3BOAUTLCS ABYMS cnocobamm:
nepeaaBaThcs MMKPOCEPBUCAMU ABTOMATUYECKM

Mnm no 3anpocy us cnyXx6el METPUK

O6pabartbisaeT npegynpexaeHus,
/ oTnpasneHHble cnyx60i1 MeTprk

MukpocepBucbl 2

— €—
[ = —

[Lucnetyep
npenynpex-
neHnin

IneKTpoHHas
M3BsneueHue no 3anpocy: noyta
cnyx6a METPUK Bbi3bIBAET

Cnyxba A

OT1oT NakeT no3ponser
noay4ydarb U BU3yanmnsmnpo-
BATb BPEMEHHbIe psaAabl Ansa
aHANM3a CoCToaHUA

MHPPACTPYKTYpbI
Cnyx6a MeTpuk ]: v npunoxexunin. OH

noaaepxvsaer nHpopma-

Cnyx6a B API cnyx6b1, 4To6bI NONYHMTL
MEeTPUKU NPUNOXEHUs

Cnyxba C Cnyxba D LMOHHbIE NaHeNnu ans
OTOBPaKEHNS PA3ANYHBIX
MeTpuk B Be6-6paysepe
o — [ 4\/J
Cnyx6a E Cnyx6a G XpaHunuue MakeT BU3yanusaLmm
MeTpuK

1.13.

MonyueHne MeTpuk nyTem asToMaTy-
4ecKoii X Nepeaaumn: 3K3emMnnsap
cnyx6bi BbisbiBaet APl cnyx6bi
METPUMK 1 OTNPABASET EMY METPUKM
npunoxeHus

Puc. 1.16. MeTpuKM N3BNEKAOTCH U3 MUKPOCEPBUCOB MU NepeaarnTcs UMu
aBTOMaTUYECKM, COOMPAIOTCS M XPaHATCH B CNy>K6e METPUK, OTKyAa NOTOM OHM
MOTYT 6bITb MONYYEHbI MAKETOM BU3Yyann3aLmn U MHCTPYMEHTaMU YNpaBaeHuMs
npeaynpexaeHnamu

LLla6/10HbI COOPKH /Pa3BepPTbIBaHUSA
MHUKpPOCEepPBHUCOB

OJHO U3 OCHOBHBIX TPEGOBAHMI aPXUTEKTYPhI MUKPOCEPBHUCOB 3aKJIIO-
JaeTcs B TOM, YTO KaX/blii 9K3eMIUIAP MUKPOCEPBHUCA JOJUKEH OBITh
UJICHTHYEH BCEM JIPYIUM ero 3Kk3eMIursapaM. Henbas gonyckarts apeiiga
KOoH(purypanuu (Korja yTo-To MEHsIeTCs B HEH Ioc/Ie pa3BepThIBAHUA
9K3EMILISIPA), HIOTOMY UTO 3TO MOXKET IPUBECTU K HECTAOUIHLHOMY ITO-
BEJICHUIO ITPUJIOKEHUS.

Lleap »Toro mabjgoHa — HMHTErPUPOBATb KOH(pUTypamuio uH@pa-
CTPYKTYpBI NPAMO B IpoIecc cOOPKU,/PpasBepPThIBAHUS, YTOOLI BaM
GoJbIIle HE TPUXOAUJIOCH Pa3BEPTHIBATH IPOIPAMMHbBIE apTE(MAKTHI,
takue Kkak ¢aitapr WAR min EAR, B yike paboTaromniyio yacTh MH(ppa-
CTPYKTYpPBL. BmecTo sTOro nmpornecc cOOpku JOKEH CO3/aBaTh U KOM-
NUIMPOBATh MUKPOCEPBUC U 06pa3 BUPTYaJbHOTO CepBepa JJIsA €ro
BBLIIIOJTHEHNA. A TIPOIECC Pa3BEPTHIBAHUSA MHUKDPOCEPBHUCA JIOJLKEH
pa3BepTHIBAThL 0O6pPA3 BCEH MAIIMHDI C 3aIyI€HHBIM Ha HE CEpBEPOM.
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Pucynoxk 1.17 wunioctpupyet a1y ujeio. B koHIle KHUTH MBI TOKQXKEeM,
KaK CO3/laTh KOHBeliep c60pKu,/ pa3BepThiBaHUs. B mraBe 12 mbr pac-
CMOTPUM CJIeJlyIoINe MabJI0HbI  TEMBI.

Komnsetiepv, coopxu u paséepmuvisanus. 1lomoraer onpenenuts Io-
BTOPsIEMBII IPoLecC COOPKU U Pa3BEPTLIBAHUS, B KOTOPOM yIIOP
Jie1aeTcsl Ha COOPKY OJHON KHOIIKOM M Pa3BEPTHIBAHUE B JIOOOM
OKPY>KCHHUH B Balleli OPraHU3aIiH.

Hugppacmpyxmypa xax xoo. OnipejenseT OTHONIEHUE K CTYKOaM Kak
K KOy, KOTOPBII MOYET BBIINOJHATHCS U YIPABAATLCS C IOMOIMIBIO
CUCTEMBI YIPaBJIE€HUS BEPCUAMMU.

Heusmenaemuie cepsepor. Cozranue o6pasa MUKPOCEPBHUCA IIO3BOJIS-
€T FapaHTHUPOBATh, YTO OH HUKOIJ[Aa HE U3MEHUTCS IIOCJIE Pa3Bep-
ThIBAHUSI.

Cepesepv, Phoenix. lTapaHTHUPYeET PETYISPHOE OTKIIOYEHHE U BOCCO3-
JaHUE CEPBEPOB, Ha KOTOPBIX 3AIyIIEHbI OTAEIbHbIE KOHTEIHE-
Pbl, U3 HeusMeHseMoro obpasa. UYem nosbmie paboTaeT cepsep,
TEM BEpPOSATHEH IOSIBJIEHUE OTKJIOHEHHUI OT CTAaHAAPTHOI KOHDU-
rypanuu. /Ipeii¢p koHpUrypanumn MoxeT BOSHUKHYTD, €CJIU CIIeITH-
aJTbHbIE U3MEHEHNS B KOHPUTYpAIMHU He (DUKCUPYIOTCS B CUCTEME
YIPABJIE€HUS BEPCUAMMU.
Ilesnb 3THX mMabJI0HOB — BBISIBIECHUE U 6€33KaTOCTHOE NCKOPEHEHUE
Apetiga KoOH(pUrypauu eie 0 Toro, Kak OH HOPa3UT HPOMBIIIEHHOE
OKpY>KECHHE.

MPUMEYAHMUE. B npuMepax Koja B 3TOH KHure (Kpome rasbl 12)
BCe JIEHCTBUA BBIIOIHSIOTC IOKATHHO Ha HACTOJIBHOM KOMIIBIOTEPE.
IIprumeps! U3 MepPBLIX IAB MOYKHO 3aIlyCKaTh HETIOCPEJCTBEHHO U3
KoMaH/[HO# cTpoku. Ho, HaunHas ¢ miaBbl 3, BeCh KOJ| IOJIKEH KOM-
IMUIXPOBATHCA U 3AITyCKATHCSI B KOHTeﬁHean Docker.

Tenepp, mocae KPATKOrO 3HAKOMCTBA C MIAGJIOHAMH, KOTOPBIE€ MBI
Oy/leM UCIOIb30BATh HA NIPOTSHKEHUN BCEH KHUTHU, NPOJOLKIM UX 00~
Cy;KJIeHHE BO BTOPOH Imase. B cieyionieil ase Mbl pACCKAKEM O TEX-
Hosorusax Spring Cloud 1 0 HEKOTOPBIX IEPEJTOBBIX METOJ[AX Pa3padboT-
K1 HpI/UIO}KCHI/IfI, OPUCHTUPOBAHHBIX Ha obJrauHbIe MHUKPOCEPBUCHI,
a TAK)Ke CJieJIaeM IepBbIe IArd Ha IMyTH K CO3/IaHUIO HAIIEro II€PBOTo
MUKPOCEPBHUCA C ICHOIb30BaHUEM Spring Boot u Java.
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UupacTpykTypa Kak KOa: Mbl CO3A0EM KO U 3AMYCKAEM TeCTbl
Ans Hawmx Mukpocepsucos. OgHako K Hawen MHppacTpyKType
Mbl OTHOCUMCA KaK K koay. Koraa mukpocepeuc komnunupyetcs

1 yNaKOBbLIBAETCS, Mbl CPA3Y X€E CO3AAEM BUPTYANbHBIN cepBep
nnm obpas KOHTENHEPA C YCTAHOBEHHbBIM B HEFO MUKPOCEPBUCOM

KoHBelep HenpepbIBHOM MHTErpaLum/nocTaBku
N
<
MopynbHoe oz O6pas
1 MHTErpa- a?z&i:ﬁ" 06pas oTnpaBneH
UMOHHOE BEIHOHH N MalunHbI B -
TecTpoBaHue S penosuTtopum
HUA
i
! nycK naaT MEHHbIX T ]
Odfpyxetve [ 3anyck nnatpopme eCToB
papabotku
[ Pa3BeptbiBaHMe HoBOro obpasa/cepsepa ]
OxpyxeHne [ 3anyck nnaThopMEHHbIX TECTOB J
TeqTMPOBaHMS
Pa3BeptbiBaHMe HoBoro obpasa/cepsepa ]
3anyck nnathopMeHHbIX TECTOB ]
MpobilneHHoe
OKpYpKeHue PasBepTbiBaHMe HoBoro obpasa/cepsepa ]

Cepeepsl Phoenix: nockonsky
$akTuyeckme cepeepbl NOCTOSHHO
OCTAHABAMBAIOTCS B PAMKAX
npouecca HenpepbIBHOM
UHTErpaumu, BbIMNOJIHAETCA 3anycCcK
1 OCTGHOBKA HOBbIX CEPBEPOB.
70 3HAYUTENBHO CHMXAET
BEpoATHOCTL Apeiida KoHburypa-
LMU MEXAY OKPYXEHUIMN

Heusmensemsie cepeepsi: nocne
co3gaHus n passepTeiBaHms obpasa
HN OAAVH Pa3paBoTUMK NN CUCTEM-
HbI AAMUHUCTPATOP HE UMEET NpaBa
BHOCUTL M3MeHeHus B cepaepsl. Mpu
nepeHoce Mexay OKpPY>XeHUsIMU BECb
KOHTeiHep unm obpas sanyckaercs
co cneundurueckuMm ans cpeabl
nepemMeHHbIMK, KOTOpPbIE NepeaaloTcs
cepeepy Nnpwv NepBOM 3anycke

Puc. 1.17. MukpocepBHC 1 cepBEpP, Ha KOTOPOM OH BbIMOMHAETCH, AO/IKHbI
pas3BepTbiBaTbCA aTOMapHO, KaK eAnHbli apTedaKT BO BCEX OKPYKEHMAX

Utorn

B MOHOJIUTHBIX APXUTEKTypax BCe IIPOIECCHI TECHO CBSA3AHBI U Pa-
GOTAIOT KaAK €/[UHAsl CITyxKO0a.

MuxpocepBuChbl — 3TO OYEHb MAJIEHbKHE IIPOTPAMMHBIE KOMIIO-
HEHTBI, OTBEYAIONIUE 32 y3KUU KPYT 33/a4.

Spring Boot mo3BoIs€T CO3AABATH APXUTEKTYPLI 0OOUX TUIIOB.

MonomMTHBIE APXUTEKTYPhI OOBIYHO UAEATBLHO MOAXOAAT IS CO3-
JIAHMS IIPOCTBIX U JIEFKOBECHBIX MPUIOKEHNN, 4 MUKPOCEPBUCHBIE
APXUTEKTYPbI — JUIsi CJIOKHBIX M IIOCTOAHHO Pa3BUBAIOIIUXCSH ITPU-
JloxkeHui. B KonedyHom nrore BbIGOP apXUTEKTYPhI, KPOME MPOYNX
(paxTopOB, 3aBUCUT OT pa3mepa IIPOEKTA, BPEMEHHU U TPEOOBAHUIA.
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PpeiimBopk Spring Boot ynpomaer co3gaEne MUKPpOCEPBHUCOB Ha
ocaose REST /JSON. Ero ness — 1aTh BO3MOXHOCTb OBICTPO CO3-
JlaBaTh MUKPOCEPBUCHI, HAIIMCAB JINIIb HECKOJIbKUX aHHOTAIMH.

ITucarh MUKPOCEPBUCHI JIETKO, HO CO3/J[AHUE IIOJTHOIEHHBIX pe-
aIM3aIUi, MPUTOJHBIX JUISl MCIIOJb30BAaHUA B IIPOMBIIUIEHHOM
OKPY)KE€HUHU, TpeOyeT JONMOJHUTENbHbIX ycuamii. CymecTsyer
HECKOJIbKO KaTeropHuil mabJOHOB Pa3paboTKH MHKPOCEPBUCOB,
BKJIIOYAsi 6A30BbI€ MIAGJIOHBI Pa3pabOTKU, IMAOJOHBI MapIIpPyTH-
321U, YCTOMYMBOCTU KJIMEHTOB, GE30IIacHOCTU, COOpa METPUK
HNPIIOKEHUN U COOPKH / pa3BEPTHIBAHMUSL.

[ITa610HBI MAPUIPYTU3ALUY OIIPEAENIIOT, KAK KINEHTCKOE IPUIO-
JKE€HHE OOHAPYKUT CJIy)KOYy 1 OOpAaTUTCS K HEH.

YTo6bI NPEIOTBPATUTDH KACKAJHOE PACIPOCTPAHEHUE IIPOOIEMBI
B 9K3EMIUISIPE CJIYXKOBI U 32 €€ IpeJeJIbl, UCIOIb3YiTe MabIOHbI
YCTOMYHUBOCTH KJIMEHTOB. K HUM OTHOCATCS MAGJIOH pasMbIKa-
tesnsa nenu (Circuit Breaker), npexorBpamaiomuii nepexady 3a-
IIPOCOB OTKa3aBHICH cIyxk0e; NIAGJIOH OTKAaTAa K PE3epPBHOU pea-
susanyu (Fallback), mo6apisgiomuii ajbTrepHATUBHBIE IYTH IS
IIOJTyYEHUS JAHHBIX WUIM BBIIIOJHEHUS ONPEAEICHHOIO JeUCTBUS
pu c60€ OCHOBHOMW CJIYKOBI; MabJOH GATAHCMPOBKHM HAIPY3KU
Ha CTOPOHE KJIMEHTA JJI MACIITAaOUPOBAHUS U YyCTPAHECHHS BCEX
BO3MOJKHBIX Y3KHX MECT; 4 TAKXKE MAGJOH FePMETUIHBIX OTCEKOB
(Bulkhead) s orpaHUYeHNsT KOJUYECTBA OJHOBPEMEHHBIX BbI-
30BOB CJIY’KOBI, YTOOBI UCKJIIOYUTDH OTPUIIATEILHOE BINSHIE HU3-
KOIIPOHU3BOJUTEIbHBIX 3AIIPOCOB Ha APYIHE CIYKOBbIL.

OAuth 2.0 — Hambosiee pacIpoCTPaHEHHBIH IPOTOKO aBTOPHU3a-
IIIU [TOJIb30BATENIE U OTIMYHBII BBIOOP JUIS 3AIUTHI MUKPOCEP-
BHCHOH apXUTEKTYPBHL

[Ia6s0H cH6O0pKU,/ pasBepThbIBAaHUA IIO3BOJNAET HHTEIPUPOBATH
KOH(pUTYPAIUIO Ballell MH(PACTPYKTYpPbI IPSAMO B IIpoLecc cbop-
KM/ pa3BepThbIBaHUA, YTOOLI BaM OOJIbIIE HE HMPUXOJMIOCH Pas-
BEPTBLIBATL IPOTPAMMHBIE apTedakThl, Takue Kak (aiiinr WAR
niu EAR, B y:xe pabGoTarolnyro 4acTb MH(PPaCTPYKTYPHI.
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