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IIpeducnosue

Byayiiee yxe 31ech — OHO MPOCTO He OYeHb
PaBHOMEPHO pacnpeesieHo.

Yunvam Tu6con (William Gibson),
nucamenv-gpanmacm

IT0 oiHA M3 MOMX JTIOOMMBIX LUTAT. Ee cyTh B TOM, YTO HOBbIE HAEN U TEXHOJOTHHU CTa-
HOBSITCS OOIIENPUHSATHIMU M PACTIPOCTPAHSIIOTCS B 0OLIECTBE JAJIEKO He CPa3y. XOpoLum
MPUMEPOM 3TOTO MOXKET CJIY>KUTb MO OMbIT 3HAKOMCTBA C MHKpocepBHcaMy. Bee Haua-
sock B 2006 rozay, KOraa, BIOXHOBUBUIMCH BbICTYIIIEHHEM AW S-eBaHTeHCTa, 1 BCTYINII
Ha MyTh, KOTOPBIA B MUTOTe NMPUBEJ MeHs K coszanuio neppoii Bepcuu Cloud Foundry
(x0TA ¢ TeKylei Bepcuei ee pOAHUT Julilb HazBaHue). Ona npeacrassisina coboit PaaS
(Platform-as-a-Service — miaat¢opma kak ycayra) /i aBTOMaTHU3aIUY PAa3BePTHIBAHMS
Java-npunoxennii B EC2. Kak u Bce 1pyrue Mou npoMbllLJIeHHbIE TPUJIOXKEHUS Ha Java,
Cloud Foundry uMesio MOHOJUTHY IO apXUTEKTYPY, COCTOSIILYIO U3 eiuHoro daiina dop-
mata WAR (Java Web Application Archive).

Ob6beaviHeHHe B MOHOJIMT Pa3HOOOPA3HbIX CIOXKHBIX (DYyHKLMH, TAKMX KaK Bblaese-
HME PECYPCOB, KOHYUTypPHPOBaHUE, MOHUTOPHUHT U yIIPaBJIeHUE, TIPUBEJIO K TpodJiemMa,
CBSI3aHHBIM KaK ¢ pa3paboTKoiil CHCTEMBI, TaK U C ee ucnoiab3oBaHueM. Hanpumep, Bbl
HE MOT/IM U3MEHUTh MOJIb30BATEIbCKUN UHTEepdelic 6e3 TeCTUPOBAHMUS U TIOBTOPHOTO
Pa3BePTHIBAHUS BCETO MPUJIOKEHHUA. A TIOCKOJIBKY KOMIIOHEHT /It MOHUTOPUHTA U yIIPaB-
JIeHWs 3aBUCEJI OT CUCTEMBI 0OPaBOTKHM CJI0XKHBIX COOBITHIA, XDAHUBILEN CBOE COCTOSIHUE
B [IaMSITH, MBI HE MOTJI 3aMyCTUTb 6oJibute ogHoro sk3emiispa Cloud Foundry! B atom
CTBIIHO TPU3HATHCS, HO 51 JINIlb Pa3pabOTYMK MPOrPAMMHOTO ObecnieueHusl, U HUKTO U3
Hac He 6e3 rpexa.

OueBUAHO, YTO MPHUIIOKEHHE OBICTPO MEPEPOCIIO CBOIO MOHOJIUTHYIO apXUTEKTYPY, HO
Kakue y Hac ObLIM abTepHaTHBbI? B TO BpeMs noaxozsiiiee pelieHue yxe 6bl10 H3BECTHO
pa3paboTynKaM M MPUMEHSIOCH B TAKMX KOMMaHMUsX, Kak eBay u Amazon. Hanpumep,
B Amazon MHTpauus ¢ MOHOJIMTA Hadaach npuMepHo B 2002 roxy. HoBas apxutekTypa
cocTosizia U3 Habopa c1abo CBsA3aHHBIX CEPBMCOB. 3a KaXK/blil CEPBUC OTBEYAIa KOMaH/1a
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«Ha [1Be MUULbI> (B TEDPMUHOIOTMH AMazon) — JOCTATOYHO KOMITAKTHAS /IJIs TOTO, YTOObI
BCEX €€ YJIEHOB MOXXHO ObIJIO HAKOPMHUTD ABYMsI TTHIILIAMH.

Komnanust Amazon npussizia Ha BOOPYXK€HHE 3Ty apXUTEKTYPY, YTOObl YyCKOPHTD
TeMIIbI pa3paboTKU, aKTMBU3UPOBATh MHHOBAI[MM U TIOBBICUTH KOHKYPEHTOCIIOCOOHOCTD,
Pe3ysibTaThl OKA3aJIMCh BIEYATISIOUIUMHU: KaK COOOILAETCS, ©3BMEHEHUS Ha [IPOMBILILIEH-
HOM YpOoBHe B Amazon NpoucxoasT kaxaele 11,6 c!

B nayane 2010 roaa, nocse Toro Kak s MepekgOYMUICA Ha APYTHe NPOeKTbl, Oyaylilee
MPOrPaMMHOTO NPOEKTUPOBAHUS HAKOHEIl CTaJI0 aKTyaJbHBIM U Uit MeHsl. MiMeHHO
Toraa s npoynTai kuury Maiikia T. @umepa (Michael T. Fisher) n Mapruna JI. 9660-
ta (Martin L. Abbott) The Art of Scalability: Scalable Web Architecture, Processes and
Organizations for the Modern Enterprise (AddisonWesley Professional, 2009). Ee koue-
BOH nzeeit ObIJIO TPEXMEDPHOE MPEACTABJIEHHE MOJIEIA MACIITAOUPOBAaHUS NPUIOKEHUS
B Buzie Kyba. B cooTBeTCTBMM ¢ HUM MacuiTabupoBanue 110 ocu Y obo3HavaeT pazbuenue
TIIPHJIOXKEHHUS Ha cepBHCHI. Celfyac Takoi ITOJAX0/ KaXeTCs JOBOJIbHO 0YEBHIHBIM, HO B TO
BpeMsi y MeHsI Kak OyTO OTKPBLIKCH miasa, HakoHeu-1o s MOr pemutb npo6ieMbl 1By X-
roauuHoi gaBHoctH, cnipoextuposas Cloud Foundry B Buze Habopa cepsucos!

B anpesie 2012 rozaa st BepBble ONKMCal 3TOT METOA NMPOEKTHPOBAHUS B CBOEM JIOKJIa-
Zie o1 Ha3BaHHeEM «/[eKOMITO3ULMSA NPUJIOXKEHUH I/ Y1yYlleHUsl pa3BePThIBAEMOCTH
u Macutabupyemoct» (www.slideshare.net/chris.e.richardson/decomposing-applications-for-
scalability-and-deployability-april-2012). Ha ToT MoMeHT y 110106HO# apXUTeKTYpPBI He ObLIO
obwenpuHsToro Hazsauusi. VIHOrAa st Ha3bIBasl ee MO/LYJIbHOW, MHOTOSI3bIYHOM, TOCKOJIbKY
CEPBHUCHI MOTYT ObITh HAMUCAHBI HA Pa3HbIX A3bIKAX.

Elte oqHuM npuMepoM HepaBHOMEPHOTO pachpezesieHust OYAYIIEro MOXET CIyKHUTb
TOT (aKT, 4TO TEPMUH «Mukpocepaucs> (ru.wikipedia.org/wiki/MukpocepsucHas_apxuTekTypa)
HICMOJIb30BAJICS. HA CEMHUHAPE T10 aDXUTEKTYPe IporpaMMHoro obecrieenus euie B 2011 roxy,
XOTA 51 BIepBble ycabliai ero o Bpems Boictyiuienust Opena [xopmxka (Fred George)
Ha koHpepenunu Oredev 2013 u MHe OH npHLIENCS MO Aywe!

B stuBape 2014 roaa st co3aazn caifT microservices.io, 4T0ObI ONMCATH APXUTEKTYPY 1 1la-
6J10HBI IPOEKTUPOBAHHUS, C KOTOPBIMHU CTOJIKHYJICS. A B MapTe 2014-ro [Ixeimc JIbouc
(James Lewis) u Maprun @aynep (Martin Fowler) ony6iukoBanu cTaTbio 0 MUKPO-
cepucax (martinfowler.com/articles/microservices.html), koTopast nonyJsspu3MpoBasia 3TOT
TEPMHH U CIUIOTHJIA COOOIIECTBO BOKPYT HOBOM KOHLEMIIUH,

Upest nebonpmmnx caabo CBA3aHHBIX MeXIY cOO0N KOMaH, KOTOpble OBICTPO U Ha-
IEXHO pa3pabaThIBAIOT U IOCTABJISIIOT MUKPOCEPBHCHI, MOCTENEHHO HabUpPaeT MonyJisp-
HOCTb B COO0LIECTBE TPOrPAaMMHUCTOB. BaxkHble NPOMBIIIIEHHbIE OU3HEC-IPHIIOKEHUS
CErofHs 0OBIYHO ABISIOTCS MOHOJIUTHBIMH M Pa3pabaTbIBAOTCS KPYNHbIMUA KOMaH/AaMH.
Brinyck HOBbIX BepCUi IPOMCXOAUT PEAKO H, KAK IPABUIIO, CO3aeT IPObIeMBbI ISl BCeX,
KTO BOBJIeYeH B 3TOT npouecc. IHDopMaLnoHHbIe TEXHOIOTHH YaCTO HE MOCHEBAIOT 32
norpebHoCTsIMU Ou3Heca. Kak jxe nepeiT Ha MUKPOCEPBUCHY IO aDXUTEKTYPY, YUUTHIBAs
CKa3aHHOe?

OTBeTOM Ha 3TOT BOINPOC A0JIXKHA MOCAYXKUTD AaHHast KHura. [IpounTas ee, Bbl HauHeTe
XOPOIIO NOHHUMaTh apXHUTEKTYPY MHKPOCEPBUCOB, y3HaeTe O NPEUMYIIECTBAX U HE0-
CTaTKax 3TOro MOAX0/a, a TAKXKe HAYYUTECh UCIIOJIb30BATH €T0 B MOAXOAAUINX CUTYALUSIX.
B kHure onuceIBaOTCs crocoObl pelieHnst 6ecYNCIEHHBIX MPO6JIEM POEKTUPOBAHUS,
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C KOTOPbIMH Bbl Oy/leTe CTATKABATHCS, BKJIOYast paboTy ¢ pacnpesiesieHHbIMM JaHHBIMH.
31ech TaKKe pacCMaTPUBAIOTCS METO/IBI NEPEBOIa MOHOJIMTHOTO NPHJIOKEHUST HA MUKPO-
cepBHUcHYI0 apxuTekTypy. Ho 3Ta kH1ra He MaHudect Mukpocepsrcos. OHa opraH1M3oBaHa
B BHJIe Habopa 1ab0HOB IPOEKTUPOBaHMsl. Kaxkabiil mabion — 3T0 yHUBEpCATbHOE pe-
meHue npobieMbl, BO3HUKAIOLIEN B ONpe/ie/ieHHOM KOoHTeKcTe. Kpacora Takoro noaxoaa
COCTOHUT B TOM, YTO Hapsi/ly C IPEUMY1IIeCTBAMM TOTO UJIH MHOTO pellleHUs! ONHUCHIBAIOTCS
M €ro HeJOCTaTKH, KOTOPble CJedyeT y4uThiBath npu pabote. Ilo cBoemy onsiTy Mory
CKa3aTbh, YTO 0OBEKTUBHOCTb NIPH 0OAyMbIBAHNUH PELIEHNUS JAET FOPA3/0 JIyULine Pe3y.ib-
TaThl, 1eM ee oTcyTcTBHe. Hazeocs, Bbl MosrydiTe yI0BOJBCTBHE OT YTEHUS K HAYUUTECh
YCIEeLHO pa3pabaThiBaTh MUKPOCEPBHCHI.



brazodaprocmu

Tpya nucatens TpebyeT yeauHeHUs, HO, YTOOBI IPEBPATHTH PYKOMKICH B TOTOBYIO KHUTY,
HY>KHO MHOX€ECTBO JIIoZeH.

Mpesxae Bcero s1 xouy nobnarogaputs Ipsuna Tyxeiis (Erin Twohey) u Maiikna
Crusenca (Michael Stevens) us uzgatensctsa Manning 3a To, YTO OHH HEU3MEHHO
0100psIIOT He HanucaHus oyepenHoi kHuru. Takxke xoren 6b1 ckazaTh cnackbo pe-
naktopam-koHcysnbTanTam Cuntuu Keiin (Cynthia Kane) u Mapune Maiikic (Marina
Michaels). Cuntusi nomoria MHe HadaTh ¥ MOpabOTasa HA/l HECKOJIBKUMH TIEPBbIMU TJ1a-
Bamu. [lanbine actadery npunsia MapuHa, v ¢ Heii MbI TonM 10 KoHua. 51 Bceraa 6yay
eil Ipu3HaTeJieH 32 CKPYIMYJIe3HYI0 U KOHCTPYKTUBHYIO KPUTHUKY HanmucaHHoro. XoTes Obl
BbIPa3uTb 6J1ar0apHOCTD H OCTAIbHBIM COTPYAHMKAM Manning, KoTopsie paboTany Hax
H3JaHUEM 3TOI KHHUTH.

Cnacu6o HayuyHomy peaaktopy Kpucruany Menunepuky (Christian Mennerich), kop-
pektopy dHau Maiinzy (Andy Miles) u BceM BHewTaTHBIM peniensenTam: Iuau Kupury
(Andy Kirsch), Autonuno Ilecconano (Antonio Pessolano), Apery Menuk-Anamsuy
(Areg Melik-Adamyan), Keiimxy Cnarenio (Cage Slagel), Kapiocy Kyporrto (Carlos
Curotto), [Ipopy Xennepy (Dror Helper), Ipocy Ieapunu (Eros Pedrini), Xsoro Kpyay
(Hugo Cruz), pute Pomanenko (Irina Romanenko), [Ixxeccu Pocaibe (Jesse Rosalia),
Ixo [lxacreceny (Joe Justesen), [Ixony Farpu (John Guthrie), Kupru lertu (Keerthi
Shetty), Muwens Maypo (Michele Mauro), ITony I'peGenuy (Paul Grebenc), [letypy
Paaxy (Pethuru Raj), [Totutro Koayuemnu (Potito Coluccelli), Illobxe Aitep (Shobha
Iyer), Cumeony Jleitzepsony (Simeon Leyzerzon), Cpuxapu Cpuarapany (Srihari
Sridharan), Tumy Mypy (Tim Moore), Touu Cyutcy (Tony Sweets), Tpeuty Yaiitau
(Trent Whiteley), Becy lllagaukcy (Wes Shaddix), Yunsamy WU. Yunepy (William
E. Wheeler) u 3ontany Xamopn (Zoltan Hamori).

A xoren 6b1 Takxe nobaarogapuTs Beex, KTo Kynua MEAP u octaBu cBou OT3bIBbI
Ha hopyMe WIH CBS3JICSI CO MHOM HaNpsSMYIo.

Crnacrb0 opraHu3aTopaM M y4acTHHUKaM Bcex KOHGbEpeHUM U BCTPeY, Ha KOTOPBIX
s1 BBICTYMaJ, 3a LWAHC NPEACTaBUTh U POBEPUTH Mou uzer. M cnacub6o MonuM KiMeHTam
10 BCEMy MMPY, /11 KOTOPbIX S MPOBOJMJ KOHCYJIbTAL[MIM ¥ TPEHUHTH, 32 BO3MOXKHOCTb
MM MOMOYb M IIPETBOPUTH MOM 3a[yMKH B )KH3Hb.
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Xouy BbIpa3uTh HarogapHOCTh MOMM KositeraMm mo Eventuate, Inc., 9uapio, Banen-
TuHy, Apremy 1 CTaHHC/IaBY, 32 UX BKJIAJl B TPOAYKT, HaJl KOTOpbIM pabotaeT Eventuate,
Y MIPOEKTHI € OTKPBITBIM MUCXOAHBIM KOIOM.

Haxonen, st xoTes Ob1 ckaszaThb ciacubo sxere Jlaype u aersam Diutn, Tomacy u Jokaset
3a MOAJAEPXKKY M MOHMMAaHHE Ha NPOTsKeHUHU nocaeqHux 18 Mecsaues. byayuyu npuko-
BaHHBIM K CBOEMY HOYTOYKy, sl HE MOT XOAMTDb Ha (yTOOIbHBIE MaTYX DI, HabI0AaTh
3a TeM, Kak Tomac yunTcs jeTaTh Ha ABHACUMYJISITOPE, M MOCEIIaTh HOBbIE PECTOPaHbI
BMmecTe ¢ J[xkaHeT.

Cnacubo Bam Bcem!



O KHuze

[les1b 3TOM KHMIM — HAYYUTD BAC YCTEUIHO Pa3pabaThiBaTh NPUIOKEHUS C UCIIOIb30BA-
HHEM MUKPOCEPBHUCHON apXUTEKTYPHI.

3nech 06CyKAAIOTCS HE TOIBKO NPEUMYLIECTBA, HO M HEAOCTATKM MUKPOCEPBUCOB.
Bbl y3HaeTe, B KakKUX CUTyalMsIX UMEET CMBIC/ IIPUMEHSITD UX, 8 KOTZA JIyUlle 0AyMaTh
0 MOHOJINTHOM TMOAXO/E.

KoMy cneayeT npounTaTb 3Ty KHUMY

OcHOBHOE BHMaHUeE B KHUTe Y/IENSIETCS apXuTeKType u padpabotke. OHa paccuuTana Ha
J11060r0, B YbU OOSI3aHHOCTH BXO/ISIT HAIMCAHUE U JOCTaBKa IIPOrPaMMHOT0 obecreyeHus,
B TOM YHCJIE Ha Pa3PabOTYNKOB, APXUTEKTOPOB, TEXHMYECKHUX AUPEKTOPOB H HAYATHHUKOB
OTIENOB Mo pa3paboTke.

AKIIeHT 31eCh ie/1aeTCsl Ha ab0HaX MUKPOCEPBUCHOM apXUTEKTYPbI U IPYTUX KOH-
nenuusix. Sl crapancs caenarb MaTepUasl ZOCTYMHBIM BHE 3aBUCUMOCTH OT TOTO, KAaKOI
CTeK TEXHOJIOTUH BbI HCTIONb3yeTe. BaM JINIIb HY)KHO MO3HAKOMMTBCS C OCHOBAMU aPXH-
TEKTYPBI ¥ TPOEKTUPOBAHUSI MPHJIOKEHUH YPOBHSI NPeANpUATHS. B yacTHOCTH, MOHAL0-
OATCS IOHMMaHKE TAKUX KOHLENIMH, KAK TPEXYPOBHEBAs apXUTEKTYPa, POCKTUPOBAHUE
BeO-NPIIOKEHWH, pesisiOHHbIe 0a3bl AaHHBIX, MEXIPOIIECCHOE B3aUMOAEHCTBHE Ha
ocHoBe oOmeHa coobuweHunssmu 1 REST, a takke 6a3oBble 3HaHUS TPOrpaMMHOM Gesonac-
nocru. Kox npumepos coszian Ha si3bike Java. YTo6bl M3B/IEYD U3 TPUMEPOB MAKCUMAJIb-
HYIO T10JIb3Y, BBI I0JUKHBL ObITH 3HAKOMBI ¢ ppeiMBOpKOM Spring.

CTpyKTypa nsaaHus

Kuura cocrout u3 13 rnas.

Q TInaBa 1 onuchIBaeT CUMITTOMBI MOHOJIUTHOTO a/la, KOTOPbIE I1POSABJIAIOTCA, KOI'/Ila MOHO-
JINTHOE MTPUJIOKEHUE NTEPEPACTAET CBOIO aDXUTEKTYPY, U AA€T COBETHI OTHOCHUTEJIBHO TOI'O,
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Kak BBIHTH M3 3TOH CUTYallM MyTeM NepexoJa Ha MUKPOCEPBUCHYIO apXuTekTypy. B Heit
TaK>Ke NPeZOCTaBeH KPaTKuii 0630p TEPMHUHOB, KOTOPbIE UCTIOB3YIOTCA B aba0Hax
NPOEKTHPOBAHHs] MUKPOCEPBHCOB U YIIOMHHAIOTCS HA MPOTAKEHNH MOYTU BCeil KHUTH.

I'naBa 2 06bsICHSAET, NOYEMY MPOrPAMMHAs aPXMTEKTYPa UMeeT O0/IbIIoe 3HaUeHHe,
Y ONMCHIBAeT UIabJIOHBI, C MOMOILBIO KOTOPBIX NIPHJIOKEHHE MOXHO Pa3OUTh Ha OT-
AesbHblEe cepBHchbl. KpoMe Toro, B Heii mokasaHbl cocoObl NpeoaosieHus npobJieM,
€ KOTOPBIMHU Pa3paboTYMKK 0ObIYHO CTAIKMBAIOTCS Ha 3TOM My TH.

B rnase 3 onuchiBaioTCs pa3Hble 1AGJIOHBI U1 OPraHU3aLMH HATEKHOTO MEXIPOLIECC-
HOT'O B3aMMOJIEICTBHSA B PAMKaX MUKPOCEPBUCHOM apxuTeKTypsl. VI3 Hee Bbl y3HaeTe,
1noYyeMy aCHHXPOHHOE B3aUMO/IeHICTBUe, OCHOBAHHOE Ha 0OMeHe COOOLIeHHSIMU, 4aCTO
HausyqIni Be6op.

B rnase 4 noka3sano, kak noaepXKUBaTh COMMIACOBAHHOCTb JAHHBIX MEXY CEPBUCAMHU
¢ nomolbio wabsoHa «ITosectBoBanue» (Saga). [loBecTBoBaHKe (MHOIA BCTPEYaeTCst
TEPMHH «Cara») — 3TO MOCJE0BATENbHOCTD JIOKAJIBHBIX TPAH3AKLHi1, KOTOpPbIE KOOp-
AVHHUPYIOTCS C IOMOUIbIO ACHHXPOHHOTO 0OMeHa COOOUIEHUSIMH.

['71aBa 5 ONHCHIBAET MPOLIECC MOCTPOEHUSI OUBHEC-TIOTHKH CEPBHCA C UCTIOb30BaHUEM
NpeIMETHO-OPHEHTHPOBAHHOTO MPOEKTUPOBaHHMs, 11a0JOHOB arperupoBaHts v 10-
MEHHbBIX COOBITU.

I'naBa 6 sBJIsIeTCA IOrMYeCKUM NPOAOJIKEHHUEM TIaBbl 5. B Hell pacckasbiBaeTcs, Kak
paspaborarb GU3HEC-JIOTHMKY C OMOLIBIO WABI0HA TOPOXKIAEHUA COOBITHIA, KOTOPBIi
IPeACTABIISIET COBOI METOA CTPYKTYPUPOBaHUs OU3HEC-TIOTUKH M IOCTOAHHOTO Xpa-
HEHMsl TOMEHHBIX OOBEKTOB.

I'naBa 7 nocBsileHa peann3aliiy 3anpoCcoB [l U3BJIEYEHHUs JaHHbIX, pa3dpocaHHbIX
O Pa3HBIM cepBUCaM. Mbl paccMOTpPUM ABa pasHbiX mabnona: obbeaunenue API
u CQRS (command query responsibility segregation).

['naBa 8 oxBarbiBaeT wabaoHb NpoekTHPoBanus BHewHUX API ansa 06paboTky 3a-
MPOCOB OT PA3HOTO PO/IA KJIMEHTOB, TAKUX Kak MOOWJIbHbIE MPUJIOXKEHHS, Gpay3epHbie
JavaScript-npunoxeHunsi ¥ CTOPOHHUE IPOrPAMMBI.

I'naBa 9 — nepBast U3 AByX rJ1aB, OCBSIIEHHBIX METOJIMKAM aBTOMaTHY€CKOTO TECTH-
pOBaHHUA MUKPOCEPBUCOB. B Hell BB MO3HAKOMUTECH C TAKUMHU BaKHBIMHU MOHSTHSMH,
KaK NMUPaMU/ia TECTUPOBAHUS, ONUCHIBAOLIAS OTHOCHUTEJIbHbIE TPOHOPLUU KaXI0T0
M3 THUIOB TECTOB B BalleM TeCTOBOM Habope. Bbi Takke HayuuTeCh NMUCaTh MOAY IbHbIE
TeCThI, KOTOpPble CTAaHYT QYHIAMEHTOM MUPAMM/IbI TECTUPOBAHUS.

I'maBa 10 — siorudeckoe npoposkenye riasbl 9. OHa MOCBsAlLEHa HANTUCAHKMIO TECTOB
APYTUX THUIIOB, BXOJSAUINX B MMPAMHAY TECTUPOBAHUS, BKIIOYAsi HHTErPAallHOHHbIE
Y KOMIIOHEHTHBIE TECTDI, 2 TAKKE MPOBEPKY MOTPEOUTEILCKUX KOHTPAKTOB.

B rnaBe 11 ocBewjarotcs pasjinyHbie acneKTsl pa3paboTKU CePBHCOB IPOMBILULIEHHOTO
YPOBHsl, BKJII04asi 6e30MacHOCTb, a6IOH BhIHECEHUS! KOH(DUTYPallMi BOBHE U 1Lia-
6710HbI HAOJIIOAEMOCTH CEPBUCOB. B 4KC/10 MOCIEAHNX BXOAAT arperauus xypHaoB,
MeTPUKH NPUJIOXKEHUS U pacnpejiesieHHasi TPACCUPOBKA.
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O B rnase 12 onucklBalOTCS pa3inyHble METO/bl Pa3BEPTbIBAHUSA CEPBUCOB, BKIIOYAd
BUPTya/ibHble MAUIVHbI, KOHTeHHEPHI U GeccepBepHble uiaTdopMel. B Hell Taioke
PACKPBIBAKTCA NPEUMYILECTBA UCIOJIB30BAHUS CETH CEPBUCOB — CJIOsi CETEBOTO
NPOrpaMMHOro obecreueHust, KOTOPBIH CTY>KUT MOCPEAHUKOM NPY B3aUMOAEHCTBUH
B PaMKaX MUKPOCEPBHUCHOH apXHUTEKTYyPbl.

O B ase 13 06bsicHsieTCs], KK LIAr 32 [LIArOM [IPeBPaTUTh MOHOJUTHYIO aPXUTEKTYPY
B MUKPOCEPBHCHYIO NyTeM npuMeHeHust mabiona «Ilogasasmoliee NpUIOKeHHE>
(Strangler application). 9To noapasyMeBaeT peasn3al{io HOBBIX BO3MOXKHOCTEH
B BH/IE CEPBHUCOB ¥ U3BJI€YEHHE MOTy el U3 MOHOJIUTHOM CUCTEMBI C UX MOC/IELYOLINM
peobpa3oBaHHEM B CEPBHUCHI.

ITo mMepe YTeHUs BBl MO3HAKOMUTECH C PA3HBIMU aCMEKTAMH MHKPOCEPBUCHON apXh-
TeKTYPBl.

O kope

ITta KHUTA COJEPXKUT MHOXECTBO MPUMEPOB HCXOHOTO KOZA B BUE TPOHYMEPOBaHHDBIX
JIUCTHHTOB ¥ HeGoMblIMX hparMeHTOB-BCTaBOK. B oboux cayuasx a1s Gpopmaruposa-
HMSI HCIIOJIB3YETCSI TaKOi MOHOWNPUHHBIA WPUT, TO3BOJISIIOILMIL OTAENUTD KOJ OT OCTaJlb-
HOro TekcTa. Bo MHOTHMX C/lydasix OpDUTUHAJIbHBIN HCXOAHBIN KOA Ob11 nepedopmartu-
poBaH — u3aTe b 106aBUJ MEPEHOCHI CTPOK U yOpas OTCTYIIbI, YTOOB ONTUMAIBHO
MCIOJb30BaTh MeCTO Ha cTpanuie. KpoMe Toro, u3 GoJiblieii 4acTH TMCTHHIOB OblIH
yaasieHbl KOMMEHTapUH, eCJIM KO/ OTIMChIBaeTcs B TekcTe. Hepeako koj conepkuT no-
SICHEHUSI, KOTOPBI€ BbIAENSIOT BAKHbIE KOHIIENIIHH.

Bce rnaBei, kpoMe 1, 2 1 13, comepxaT Koz U3 COMYTCTBYIOLIEH AeMOHCTPALlHOHHOM
1POrpaMmbl, KOTOpast HaxoAuTcs B pernosutopun GitHub: github.com/microservices-patterns/
ftgo-application.

OHNanH-pecypchbl

Eute oZHUM OTJIMYHBIM PeCypCcoM 11 U3Yy4eHUSI MUKPOCEPBUCHOM aDXUTEKTYPbI SABJISA-
eTcst MOH caifT microservices.io. OH COAEPKUT He TOJIBKO MOJIHBIH HaOOp 11a6JI0HOB ITPOeK-
THUPOBAHUSI, HO U CCBLJIKU HA IPyTHe PECYPCh], BKJIIOYast CTaTbH, IPE3€HTALUN U TIPUMEPHI
KoJa.

06 aBToOpe

Kpuc Puyapacon (Chris Richardson) — paspaGotuuk, apXUTeKTOp ¥ aBTOp KHUTH
PQOJOs in Action (Manning, 2006), B KOTOPOU ONUCHIBAETCS MPOLECC OCTPOeHUs Java-
NPUNOKEHUH yPOBHS NPEANPUATHS C MoMOWbI0 G peiimBopkos Spring u Hibernate.
On HocuT moveTtHble 3BaHus1 Java Champion u JavaOne Rock Star.
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Kpuc paspaboran opurunansiyio sepcuio CloudFoundry.com — pathioio peanusa-
uuio miatgopmsl Java PaaS qis Amazon EC2.

HbiHe OH cuuTaeTcs MpU3HAHHBIM HUIEHHBIM JINIEPOM B MHPE MUKDPOCEPBHCOB U Pery-
JISIPHO BBICTYTaeT Ha MeXXIyHapOAHBIX KoHbepeHusx. Kpuc cozaan cailT microservices.io,
Ha KOTOPOM COOpaHb! 1abJI0HBI IPOEKTUPOBAHHUS] MUKPOCEPBUCOB. A ellle OH MPOBOAUT
MO BCEMY MUDPY KOHCYJIbTAllMX U TPEHUHTH AJIs1 OPraHU3aLUi, KOTOpble NepeXOAsT Ha
MHKpOcepBUCHY10 apxuTekTypy. Ceitdac Kpuc pabotaeT Has CBOMM TPETbUM CTapTaNoM
Eventuate.io. 9To nporpammuas miardhopMa At pa3paboTKi TPaH3aKIMOHHBIX MUKPO-
CEepBHCOB.

06 unnocTpaunn Ha obnoxke

PucyHok Ha 06s10xke HasbiBaeTcst «Onesine paba-mMopucka B 1568 rogy»! u nosa-
MMCTBOBaH M3 yeThipextomunKa Tomaca [Ixeddepuca (Thomas Jefferys) A Collection
of the Dresses of Different Nations, Ancient and Modern («Konnekuusi niatbsi pasHbix
HApOJIOB, CTAPUHHOTO U COBPEMEHHOTO» ), n3aanHoro B Jlonaone B 1757-1772 ropax.
Ha TuTyJIbHOM JTMCTE TOBOPHUTCS, YTO 3TO FPABIOPA, pacKpalleHHast BDY4HYIO C IpUMe-
HEHUeM ryMMUapabuKa.

Tomaca xxedbdepuca (1719-1771) nassiBanu reorpacdom npu kopose I'eopre I11.
OH ObL1 aHITUHACKHUM KapTorpadoM U BeAyLUIMM MOCTABUIMKOM KapT CBOEro BpeMeHHU.
OH 4YepTUJT U TeYaTa KAPThI /s NPABUTENbCTBA U APYTUX FOCYAAPCTBEHHBIX OPTaHOB.
Ha ero cuety uesblii psii KOMMePYECKHX KapT M aT/1acoB, B ocHoBHOM CeBepHoit AMe-
puku. 3aHUMasich Kaprorpadueil B pasHbIX YroJKkax MUPa, OH MHTEPECOBAJICS MECTHbI-
MM TPaAMLIMOHHBIMU HAapsAAaMH, KOTOPblE BIOC/IEACTBUU ObIIK OJecTsIne nepefaHbl
B faHHOM Koanekunu. B konne XVIII Beka 3aMopcKue MyTelecTBUs 11t COOCTBEHHOTO
YAOBOILCTBUSI OBLIIM OTHOCHTEJIBHO HOBBIM SIBJIEHUEM, NT03TOMY MOZO00OHbIE KOJIJIEKLIUH
T0JIb30BAJIUCDH MONYJISIPHOCTBIO, MO3BOJISISE OJYYUTh NPEACTABJIEHUE O XKUTEJSAX APYTUX
CTPaH KaK HACTOSILIUM TYPHUCTaM, TaK ¥ «AMBaHHBIM» MyTellleCTBEHHUKAM.

Pasnoo6pasue mumoctpaunii B kiurax Jkeddepica — spkoe CBUAETENbCTBO YHU-
KaJIbHOCTH ¥ OPUTMHAIBHOCTH HApOAOB MUPa B To BpeMst. C Tex nop TeHAEHUHH B OJIEXKAe
CUJIBHO U3MEHUJINCDh, 3 PETMOHAIbHbIE M HAlMOHANbHbIE Pa3/IMYUs, TaK1e 3Ha4MMble
200 JieT Ha3aJ1, IOCTENEHHO COLUIM HA HeT. B Hawu aHU OGbIBAaeT CI0KHO OTJIMYUTD APYT
OT ApYra KHTeJell pasHbIX KOHTUHEHTOB. Ecn B3ryAHYTb Ha 3TO C ONTHMUCTUYHOH
TOYKH 3PEHHUsI, MBI TI0KEPTBOBAN KYJbTYPHBIM U BHEIIHUM Pa3HOOOpa3neM B yroay
60J1ee HACHIIIEHHOMN JIMYHON KU3HM UK B yrofy 6osiee pa3Hoo6pa3HON U UHTEPECHOH
HHTe/JIEKTyaJIbHOM U TEXHUYEeCKOH AeATebHOCTH.

B T0 BpeMs1 Kak 6OJIBIIUHCTBO KOMITBIOTEPHBIX U3AHUN MAJIO YeM OTJIUYAIOTCSI APYT
OT ApyTa, KoMNaHust Manning BoIOUpAET /st CBOMX KHUT 0OJI0KKH, OCHOBaHHBbIE Ha 60-
raTOM PErMOHANIbHOM pazHoobpasmnu, kotopoe xxeddepuc BOMIOTUI B HITIOCTPALUAX
[Ba CTOJIETHS Hasa[. ITO 02 HAXOJYMBOCTH U MHUIMATUBHOCTY COBPEMEHHOM KOMIIbIO-
TEPHOH MHIYCTPUMU.

' Habit of a Morisco Slave in 1568.
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Bauu 3amMeyanus, NpeAodkeHHs, BOPOCDI OTIPABJstiiTe MO ajipecy comp@piter.com (13-
natenbetBo «IluTeps, koMnbIOTepHAs pefakuys ).

Mb1 GynieM pajibl y3HaTh Ballle MHeHHe!

Ha Be6-caiiTe nanatenbcTBa www.piter.com Bbl HaiiieTe noapobHyi0 uHdopmMaluio
0 HallIUX KHUTAX.



Ilob6ez
U3 MOHOJUMHO20 a0a

B a70i rnase

O CvMNTOMBbI MOHONUTHOIO 34 W MX YCTPaHEHWe NyTeM nepexoAa Ha MUKPOCEPBNCHYIO
apXMTEKTYpY.

O HeoTbeMneMble xapakTepucTUKN MUKPOCEPBUCHOM apxXMUTEKTYpbI, €€ AOCTOUHCTBA
¥ HEAOCTaTKM,

Q KakuM 06pa3oM MMKPOCEPBUCHI NO3BONSIOT pa3pabaTbiBaTb KPYNHbIE CNOXHbLIE NPUNO-
eHus B ctune DevOps.

Q A3blk WAGNOHOB NPOEKTUPOBAHUA MUKPOCEPBUCOB, U MOYEMY Bbl AOMKHbI €0 UCNONb-
308BaTh.

IToHeie/IbHUK 11PEBOCXOAHO HAvAICH [Jst M3pH, TEXHUYECKOTO TUPEKTOPA KOMIIAHHH
Food to Go, Inc. (FTGO), Ho yxe k 06eleHHOMY NepepblBy OHa O4yBCTBOBAJA PA30-
1apoBaHue. Mapu npoBeJia NPeAbIAYILYIO He/leJ 10 BMECTE C APYTUMH apXUTEKTOPAaMHU
¥ pa3paboTynKaMu 11IPOrpaMMHOro obecneveHnst Ha OTIANYHOM KOHGMCPEHIINY, 3HAKO-
MSICh C IOCTEAHUMH BESIHUSIMH B MMpe MPOrPaMMUPOBAHMUS, BKJIIOUasl HENIPEPHIBHOE
pa3BepThIBAHHE U MHUKPOCEPBUCHYIO apxuTekTypy. OHa BCTPETUIIACH ¢ COKYPCHUKAMH
no yuusepcurery Cesepuoit KapouHsl 1 nogenuiach ¢ HUMH HCTOpUsiMU 0 Hopbbe 3a
TexHosorn4eckoe anaepctBo. Koudepenus ykpenuia ee B keJaHUH YLy qIIUTb NPOLECC
paspabotku B FTGO.

K coxanenuio, 310 4yBCTBO GbicTpo ucnapunoch. OHa TOJIBKO YTO MOTPATHIIA [IEPBOE
YTPO HOBOW HEENU Ha HEMPUATHOE COoBelllaHne ¢ OU3HEeC-PYKOBOACTBOM U CTApLIMMH
paspaboturkamu. Ha nporskeHNH ABYX 4acoB OHM 00CYKIAIH OYEPETHYIO 3AAEPKKY
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B BBIYCKE KPUTHYECKH BAXXHON BEPCHU NMPOAYKTA. Y BB, HO MOCIEAHUE HECKOIBKO JIET
no/l06HOro po/ia COBEIAHKSI MPOXOAU/IM Bee Yaule 1 yaie. HecMoTps Ha ucrob3oBanue
ruOK1X METOAMK, TEMIT Pa3pabOTKHU MPOAOIIKUI 3aMEISTHCS, Aesiast Ou3Hec-TpeboBaHuUS
MOYTH HEBBINOJHUMBIMU. W 4TO XyXe BCero, NpoOCTOro pelieHus, Mo BCell BUAUMOCTH,
He ObUIO.

Bnarogaps xondepesury Mapu oco3Hasa, YTo ee KOMIAHUs CTOJIKHYJIACh ¢ npodJie-
MO MOHOIUMHO20 @da ¥ 4TO NAHALeel CTAHeT Tepexo/ Ha MUKPOCEPBUCHYIO aDXUTEKTY-
py. Ho Takoii noaxoa 1 conyTcTBYIOUIME MY HOBEUIINE METOAMKH Pa3pabOTKH Ka3alnuch
HEOCTHXXUMOI MeuTOi. MapH CJIOKHO ObLIO TIPEACTAaBUTh, KAK OHa OyJeT MCIPaBaaTh
TeKYIYI0 CHTYallMIo 1 OMHOBPEMEHHO yJIy4niaTh npoiecc paspaborku B FTGO.

K cyacTbio, KaK Bbl BCKOpe CMOXeTe YOenUThCs, 3TO MOXHO caenatb. Ho cHauana
paccMoTpUM TPOGIEMBI, C KOTOPBIMH CTaKMBaeTcs Komnanus FTGO, u nonbitaemcsa
HOHSTD, YTO UX BBI3BAJIO.

1.1. MeaneHHbIM LIAroMm B MOHONUTHBIN aA

C Momenta ocaosanust B 2005 roxy komnanus FTGO nemMoHCTpHpOBaia CTpEMUTEIBHBIN
poct. Ceifyac OHa BXOAMT B YHCJIO JIUAEPOB HA AMEPUKAHCKOM PbIHKE JOCTABKH €/lbl.
Y pykoBOACTBa /a)ke MMEIOTCS MJIaHbI PACIIUPEHHst 32 PyOEX, HO OHU HAXOAATCS MOJ
yrpo30# CPBIBa M3-32 3a/lepPKeK B Peayiu3alui HeoOX0AMMBIX BO3MOXHOCTEM.

ITo cBoeit cytu npunoxenre FTGO noBonbHO mpocToe. KaMeHThbl 3aka3biBatoT ey
B MECTHbBIX PECTOPAHAX Ha CaiiTe KOMIAHUU WJIU C TOMOIIBI0 MOOMIBHOIO MPUJIOKEHHUS.
FTGO xoopanMHUpyeT ceTh KyphepoB, KOTOPbiE JOCTABJIAIOT 3aKadbl. Komnanus taxxke
OTBEYaeT 3a OIUIATy YCJIYT KypbepoB U pecTopaHoB. IlocienHue ¢ noMolbio Beb-caiita
FTGO penakTupyioT MeHIO H yIIPaBJsioOT 3aka3amu. [IpuiioskeHue HCIO/Ib3yeT pa3inyHble
BeG-cepBucst: Stripe muis niatexeit, Twilio a1 o6Mena coobmennamu nu Amazon Simple
Email Service (SES) ans1 3/1eKTPOHHOM MOYTHI.

Kak u MHOrme apyrue ycrapepaioliie npomsiiuieHHbie npuioxenus, FTGO npex-
crasJisietT co60it MOHOJIUT, COCTOAIMIA U3 equHOTO (aiiia B popmare Java WAR (Web
Application Archive). C ronamu 310 npuoxenue ctano 60/buuM 1 caoxusiM. HecMo-
TPsI HA BCe YCHUJINSE KOMAaHABI pa3pabOTYMKOB, OHO PEBPATUIIOCH B KMBYIO MJLTIOCTPALlUIO
aHTHUIA0/I0HA TO/1 Ha3BaHUEM «B0abwoU Komok gpasu> (Big Ball of Mud; www.laputan.org/
mud/, https://ru.wikipedia.org/wiki/Bonbluoii_komok_rpszun). Lutupys Dyra u ﬁoaepa, ABTOPOB
3TOro aHTHINAbJIOHA, 3TO «6eCOPSALOYHO CTPYKTYPUPOBAHHbIE, DACTSHYTHIE, HEPSAIL-
JIUBbIE, CJIOBHO NE€PEMOTAHHBIE HA CKOPYIO DYKY M30JISILIMOHHOM JIEHTOM U IPOBOAAMH,
IDKYHIJIH CTIareTTH-KOAa». TeMmnbl BeIMycka HOBBIX Bepcuii 3aMeqmuiaunck. Ho urto eure
xyse, npuaoxenre FTGO 6b110 HanucaHo ¢ UCHOJIb30BAHUEM yCTapeBuInX GpeiMBop-
koB. Hasniio Bce CMMIITOMBI MOHOJIMTHOTO aj1a.

B cnenyrowmem noapasaene onuceiBaetcst apxurektypa npunoxenuss FTGO. B uem
TaKKe 00bSICHSETCSI, TOYEMY MOHOJIMTHAS APXUTEKTYPa XOPolo ceOs NposiBIis/a B CAMOM
Hayasne. Mbl morosopuM o ToM, Kak npuioxenre FTGO nepepociio CBOO apxuTeKTypy
U KaKuM 06pa3soM 3TO NPUBEJIO K MOHOJIMTHOMY afy.
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1.1.1. Apxutektypa npunoxenusa FTGO

FTGO — aT0 TMNHMYHOe Java-npujoxeHHe YPOBHs NpeaAnpUsTHs. Ero apxurekTypa,
BBIIIOJIHEHA B BUJIE WeCTUYToabHUKA (pHUC. 1.1). MBI nnostpobHee 06CY MM 3TOT apXUTEK-
TYPHBIN CTUJIB B I1aBe 2. B rekcaroHanbHON apxXUTEKTYpe SIIPOM MPUJIOKEHUS ABJAETCA
OU3HEC-JIOTHKA, KOTOPYIO OKPYIKAIOT Pa3/IMYHbIE AIaNTEPhI, PEATU3YIOUIHE 10JIb30BATE/1b-
ckuii HTepdeiic ¥ BHINMOTHSIIONUNE HHTETPALUIO C BHEITHUMH CUCTEMaMU.

Puc. 1.1. NpunoxeHve FTGO nmeeT rekcaroHanbHyo apxuTekTypy. OHO COCTOWUT U3 BU3HEC-NOruKMN,
OKPYXXEHHOWU aganTepamu, KOTopble PeanusytoT NoNb3oBaTeNbekue MHTEPdECH U B3aUMOAEHCTBYIOT
C BHELHWUMW CUCTEMAMK, HANPUMED MOBUNBHBIMK KNMEHTaMU U 06NaYHBIMK CEPBUCAMU ANS NNATEXEN,
3NEKTPOHHOMN NOYUTH U 06MeHa COOBLLIEHNAMM

Bu3Hec-0ruKa COCTOUT U3 MOAYJIel, KaXblil M3 KOTOPBIX MPeACTaBIseT coboil Ha-
6op noMeHHBIX 00beKTOB. B KauecTBe TprUMepOB MOAYJIEH MOXKHO NPHUBECTH YnpasieHue
3axkasamu, ynpagienue 0ocmagkou, GuiIuHz M naamexcu. 30eChb TAKKE €CTb HECKOJIbKO
ajlanTepoB, B3aMMOJENCTBYIOLIMX C BHEWHNMU cHcTeMaMu. HekoTopble aganrtepsl Ha-
TpaBJieHbl 806HYMPb 1 0OCTYKUBAIOT 3aMPOCHI IyTeM 0OpalleHns K GU3HEC-TIOTHKE — 3TO
otHocutcst K REST API v nonv3osamensckomy eée6-unmepgpeiicy. OcraibHble agantepbl
HanpaeJIeHbl 806He, N03BOJIsisi OU3HeC-JIoruKe noay4ars goctyn k MySQL u pabotats
¢ TakuMK ob1auHbIMU cepBucamu, kak Twilio u Stripe.
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Hecmotpst Ha 1o yto npunoxxenue FTGO nMeeT jioruyecku MOAYJIbHYIO CTPYKTYPY,
OHO ynakoBaHo B efnHbIH W AR-aiin. To npuMep 1LIHPOKO pacpoCTPaHEHHOTO MOHO-
JAUMHOZ20 CTUJIS TPOTPAMMHOM apXUTEKTYPBI, B COOTBETCTBHH C KOTOPBIM CHCTEMA CTPYK-
TypUpYeTCsl B BU/Je OJHOTO UCIOJIHAEeMOro (aiina uin pa3BepThIBAEMOr0 KOMIIOHEHTA.
Ecan 661 npuiioxxenne FTGO 6b110 Hanucano Ha sisbike Go (GpLang), 310 6b11 661 0n1MH
ucnosHsieMsiit daitn. B cayyae ¢ Ruby nin Node]S aTo 66110 661 eviHOE €peBo KaTaio-
rOB C UCXOHBIM KOZOM. B MOHO/MIMTHOM apXUTEKType KaK TaKOBOH HET HIYero MJI0XOTo.
Paspaborunku FTGO npuHsaau BepHOe pelieHue, Bhibpas ee st CBOET0 MPHJIOKEHHS.

1.1.2. TpeuMyLwecTBa MOHOIMTHON apXUTEKTYPbI

Ha pannux stanax passurus npuioxenne FTGO 6bl10 0THOCUTENBHO HEOOMbILIKM, MO~
3TOMY MOHOJIMTHAsI apXMTEKTYPa aBajla eMy MHOXECTBO IPEUMYILECTB,

Q IIpocmoma paspabomxu — IDE u npyrue uHCTpyMeHTHI pa3paboTKH COCPeAOTOYEHbI
Ha NIOCTPOEHUHU €IUHOTO MPUJIOXKEHHUS.

Q Jlezxocmo sHecenus padUKAILHOIX UIMEHEHUU — Bbl MOXKETE IIOMEHSTD KO M CTPYKTYPY
6a3bl JaHHbIX, a 3aTeM COOPATh U Pa3BEPHY T MOJIYYEHHbIH Pe3yIbTaT.

Q Ilpocmoma mecmupoganus — pa3paboTYMKU HANUCAIU CKBO3HbIE TECTHI, KOTOPHIE
3amycKau npusoxenue, oopamanics Kk REST API u npoBepsay nosib3oBaTeNbCKHiA
unrepdeiic ¢ nomourpio Selenium.

Q IIpocmoma paseepmuiganus — pa3paboTIrKy 10CTaTOYHO Gb1I0 cKonuposats WAR-
¢aiin Ha cepBep ¢ ycraHoBieHHOM Konued Tomcat.

Q Jezxocmb macumabuposanus — xomnanust FTGO 3anyckana HECKOIBKO 9K3eMILIs -
POB NPHJIOKEHHSI, Pa3MEIIEHHbIX 32 6aTaHCHPOBIIUKOM HATPY3KH.

OaHako co BpeMeHeM pa3paboTKa, TECTUPOBaHUE U MacIITabMPOBaHUE CYILECTBEHHO
ycaoxHuauch. [locMoTpum nouemy.

1.1.3. >Ku3Hb B MOHONIUTHOM aay

K cBoemy coxanenuto, pazpaborurku FTGO o6HapyKu/u, YTO y TAKOTO NMOAXOAa €CTh
OTPOMHBII HEJJOCTATOK. ¥ CIelIHble MPUIOKeHH, Takue kKak FTGO, UMeIOT CKJIOHHOCTD
BbIPACTaTh M3 MOHOJIUTHOM apxuTeKTypbl. Kaxxasiil pas komanza paszpaborarkos FTGO
peanu30BbIBajla HECKOIBKO HOBBIX BO3MOXHOCTEH, YBEIUYNBAsA TEM CaMbIM KOJOBYIO
6a3y. Bosiee Toro, ycrex KOMIaHuy NOCTENEHHO PUBOAMI K POCTY YMC/IA POTPaMMH-
CTOB. A 3TO He TOJIbKO YCKOPUJIO TEMITBI Pa3pacTaHms KOJAOBOM 6a3bl, HO ¥ MOBBICKJIO
HaKJIaHblE PACXO/Jbl HAa AIMUHUCTPUPOBAHUE.

Kak BuzHO Ha puc. 1.2, ¢ rogamu Hebosbioe npoctoe npunoxenne FTGO npespa-
THJIOCh B YyJOBHIIHDLIA MOHOUT. TOYHO Tak ke HEKOTAa KOMIMAKTHasl KOMaH/a pa3pa-
GOTYHKOB Termepb COCTOUT U3 HECKOJIBKUX SCrUM-KOMaHI, KaXk/1as U3 KOTOPbIX paboTaeT
HaJl KOHKpeTHO# $yHKIMOHANBHOI obsacTbio. [lepepociiiee CBOIO apXUTEKTYPY NMPUIIO-
xenre FTGO nonasio B MoHOIUTHBIN af. PazpaboTka cTasa MeJIEHHON U MyYUTENbHOM.
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Pa3spabarbiBaTh ¥ pa3BepTHIBATh KO C MPHMEHEHNEM 'MOKHX METO0B 60JIblle HEBO3-
MosxHO. [locMOTpHM, MoYeMy Tak NOJY4UIIOCH.

Puc. 1.2. NpuMep MOHONUTHOMO aaa. bonblwas koManaa pa3paboTumkoB FTGO coxpaHseT
CBOW U3MEHEHMS B €AUHOM PEMnOo3vUTOPUM UCXOBHOTO KoAa. Mexay CoxpaHeHWeM 1 NonaaaHueM
KOAQ B NPOMBILLNEHHYIO CPEAY NEXUT ANMHHBIN U TSHXENbIW NYTb, KOTOPbIN NOAPA3yMeBaeT
pyyHoe Tectuposanue. NMpunoxeHune FTGO cTano 60nbWKMM, CI0XKHBIM, HEHAAEXHBIM U TPYAHbIM
B 06CNyxUBaHUK

Bbicokasi CNOXHOCTb MyraeT pa3paboTunKoB

OcuosHas npobiema npusnoxerus FTGO 3akioyaeTcs B €ro Y4pe3aMepHOil CII0KHOCTH.
Ono ciukom 60sbl0e A1 TOro, 4TOOb OAMH pa3paboTYMK MOT ero noHATh. B urore
HcnpasJeHre onboK 1 pean3allusi HOBbIX BO3MOXHOCTEH YCI0KHUIUCH U CTAJH 3a-
HMMAaTh MHOTO BpeMeHH. Pa3paGoTulKK He YCeBau B CPOK.

Ycyrybasier npobJeMy To, YTO CJI0XKHOCTD, U TaK Ype3MepHasi, 0ObIYHO TTOBBILIAETCSI
sKcnoHeHManbHo. Eciu kogoBas 6asa maoxo noagaeTcs NOHMMaHUIO, pa3padoTunK
He CMOXeT BHECTH M3MEHEHHs MoAXoAsuuM obpasom. Kaxnoe uameHeHne ycaoxHseT
KO/ U JIeJIaeT €ro elile MeHee NMOHSITHbIM. DJIeraHTHAsi MOLY/IbHAsl ApXUTEKTYPa, NOKa-
3aHHas Ha puc. 1.1, He orpaxaet peiicrBurenbHocTy. [1punoxenne FTGO nocrenenso
IpeBpaIaeTcs: B 60JIbII0# KOMOK TPSI3H.

Mbapu BCOMHUNA, YTO Ha KOH(bEPEHIH, Ile HeJaBHO IPUCYTCTBOBAJIA, OHA BCTpe-
THIa pa3paboTYNKa, KOTOPbI MHUCAT HHCTPYMEHT IS aHAJIN3a 3aBUCAMOCTEH MEXAY
ThicsidaMU JAR-GalioB B IPUIOKEHWH, COCTOSILIIEM U3 MUJUIMOHA CTPOYeK KoAa. Toraa
eli 110Ka3a10Ch, YTO ITOT MHCTPYMEHT MOXHO Gynet mpumenuts 1t FTGO. Teneps oHa
B 3TOM He yBepeHa. YTo-To noackasbiBaeT Mapu, 4To Iy4minmM peliennem 6y1eT nepexon
Ha apXUTEKTYPY, 6osiee TPUCTOCOOIEHHYIO K KPYITHBIM MPUIOKEHUSAM, — MUKPOCEPBHCDI.
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MepneHHas pa3paboTka

[Tomumo GopbObBI ¢ Ype3MEPHOI CJIOKHOCTBIO, paspaboruukam FTGO upuxoaures uMeTs
IeJIO C 3aMe/IJIEHEM €XKeIHEBHBIX TEXHHUECKHX 3a/iad. Bosibuioe 1puioxkenye nepe-
rpyxaet u 3amemisieT ux IDE. Cbopka koxa 3aHuMaeT MHOTO BpeMeHH. Bosee Toro,
M3-3a CBOEW BEJIMYUHBI IPUJIOKEHUE 0JITO 3aIMyCKaeTcs. B uTore 3aTsaruBaeTcst UMK
HamucaHusi — COOPKH — 3amycka — TECTHPOBAHUS KO/Ia, UTO IJIOXO CKA3bIBAETCS HA
IPOJAYKTUBHOCTH.

ANVHHBIA W TXKENBIN NYTb OT COXPAHEHUS U3MEHEHU
A0 WX pa3BepTbIBaHMS

Eue oana npobiema ¢ npunoxernem FTGO cocTout B TOM, 4TO /loCTaBKa U3MEHEHHI
B IPOMBIIJIEHHYIO CPELY ABIAETCS JOJITUM M TsKebIM TporieccoM. Komanaa paspabort-
YUKOB OOBIYHO Pa3BepPThIBAET OOHOBJIEHHS Pa3 B MECAL, KaK TIPABHJIO B HOYb MSTHULIBI
win cy660Thl. M3pH MOCTOSAHHO YHTAET O TOM, YTO HOBEUIIUM MOAXOAOM K 0OCIYyXUBa-
Huio npuioxennit Tuna SaaS (Software-as-a-Service) siisieTcsi HenpepvigHoe paseep-
mbiganue: JOCTaBKA U3MEHEHHI B IPOMBIILLJIEHHYIO CPE/LY MHOFOKPATHO B Te4EHHE CYTOK
u B pabouee Bpemsi. Kak coobutaercst, o cocrosituio Ha 2011 roj komnauus Amazon.com
pa3BepThiBasia N3MeHeHHst Kaxable 11,6 ¢, HUKAK He 3aTparuBasi NpyU 3TOM KOHEYHOTO
nosb3osaress! [lns paspaborunkoB FTGO obHOBIeHKE NPOAYKTA Yalile YeM Pa3 B MeCsILl
KaXKeTcsl HeCOBITOYHOM MeUTOM. A UCIOJb30BAHHE HEMPEPHIBHOTO PA3BEPTHIBAHMUS BbI-
TJISIAUT Y€M-TO HEPEAJIbHBIM.

Komnaunusi FTGO yactuyHo npuMeHsieT rTHOKY0 MeToR0/101Mi0 paspaborku. Komanzaa
pa3pabOTYMKOB EJTUTCSI HA TPYIIIBI M BBIMOJIHAET ABYXHE/IC/blIble «cliypThl». K coxane-
HHIO, NyTh FOTOBOTO KO/Ia K MPOMBIILJIEHHOH CPe/le OKa3bIBAETCS JIMHHBIM U TSXKEJIbIM.
PaGoTa Takoro 60J1bIIOr0 KOJMYECTBa MPOrPAMMUCTOB Hall OLHOM U TOM e KOAOBOMU
6a30i YacTo MPUBOAUT K TOMY, 4TO COOPKY Hesb3s BuMyCTUTb. Paspaborunku FTGO
OBITAIMCh PEUIUTD 3Ty NPobJIeMy, CO3AaBasi OTAE/bHbIE BETBH /1S HOBbIX BO3MOXHO-
CT€M, HO 9TO BBIJIMJIOCH B 3aTSXKHbIE X MyUUTEIbHbIE CAUSIHUS Kojta. Kak cnencrsue,
110 OKOHYAHHH «CIIYPTa» CJIEAYET AJIUTENbHBII MIEPHO/L TECTUPOBAKKS 1 CTabuIM3aLnn
KOMOBOM 6asbl.

Eute ofHa npyYnHa TOro, NoYeMy U3MEHEHHS TaK JOJIT0O AOXOJAT 0 MPOMBILIJIEHHOH
cpelbl, CBsI3aHa ¢ AJIUTEJbHBIM TeCTHpoBaHKueM. Koa HacToMbKo cioxeH, a addexr ot
BHECEHHOTO M3MEHEHUs TaK HEOUEBU/IEH, YTO Pa3paboTyMKaM U cepBepy HellpepbIBHOM
nnterpaunn (Continuous Integration, C1) npuxojuTcst BbIIOMHATH BeCb HabOP TECTOB.
HekoTopble y4acTKH cUCTeMBI axe TPpeOGYIOT pyuHoro TectupoBanust. Kpome Toro, 3Ha-
4UTeIbHOE BPEMsI 3aTPAYMBAETCs HA AMATHOCTHUKY M UCTIPABJIEHHE IIPUYHH POBAJIEHHBIX
TecToB. B UTOre Ha 3aBeplLIeHNE UMKJIA TECTUPOBAHUS TPeOYETCA HECKOBKO JHEH.

TpyAHOCTM C MacITabupoBaHWeM

Komanga FTGO ucnbiThiBaeT npobsieMsl U ¢ MACIITAOUPOBAHHUEM CBOETO MPUTOKEHUS.
Jeno B ToM, 4TO TpeGOBAHUS K PeCypcaM Pa3HbIX POrPAMMHbBIX MOIYJIEN KOHGDIUKTYIOT
mexay coboit. Hanpumep, aHHble 0 peCTOPaHax XPaHATCA B 60JIb1IOI pe3uaeHTHOM base,
KOTOPYIO XKeJlaTebHO Pa3BePTHIBATH Ha CepBepax ¢ OObIIUM 00bEMOM OMEPAaTUBHON
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namstu. [{nst cpaBHeHus: MOAyb 00paboTKH u306paxeHuii cuabHO Harpyxkaet LIITY
¥ B Hjieasie JoJKeH paboTaTh Ha cepBepax ¢ GOJIbIINMH BHIYUCIUTEIbHBIMHA PECYPCAMH.
Ho, nockombky 3T¥ MOZLY/IM BXOAAT B OZTHO U TO %K€ NPUJIOXKEHUE, KOMIIAaHUU IPUXOAUTCS
M/ITH Ha KOMITPOMUCC TIPH BIGOPE CepBEPHOI KOHDUTypalHu.

CnoxkHo A06UTLCA HAAEXKHOCTU MOHOSIMTHOMO NPUNOXKEHUS

Eute onna npobaema ¢ npunoxerneM FTGO 3akiodaeTcs B €ro HEJOCTaTOYHON Ha-
AexXHOCTH. B pesysibTate B paboTe MPOMBINLJIEHHON CPebl 4aCTO BO3HUKAIOT EpPebou.
OpHa U3 NPHUYUH — TO, YTO U3-3a GOMBIIOro pasMmepa MPUIOKEHHMS €r0 CJIOKHO KakK CJ1e-
Ayet nporecTupoBaTh. HegocTatouHoe TecTUpoBaHye 03HAYAET, YTO OLIMOKHU MONAIAI0T
B UTOTOBYIO BEPCHIO NpOrpaMMbl. UTo emle xyxe, IPUJIOKEHHIO He XBATAeT JOKAIU3A-
yuu neucnpasHocmet, TOCKOJIbKY BCE MOLYJIN BBIMOJIHSIIOTCS BHYTPH OAHOTO MPOLECCa.
Bpemst ot Bpemenn omnbka B 0{HOM MozyJie (HanpuMep, yTeuyKa NaMsITh) MPUBOAUT
K 1oouepegHOMy cH0I0 Bcex 9K3eMIIsApoB cucteMbl. Pazpaborunukam FTGO He ouenb
HPaBMTCsl, KOTAA UX BbI3bIBAIOT MOCPEJU HOYM M3-3a NIOJIOMKH B IPOMBILLIEHHOH Cpe/ie.
HenoBonbHO 1 pyKOBOACTBO, BE[lb PH 3TOM CTPAJAIOT OXOAB! 1 I0BEPHE K KOMITaHHH.

3aBUCMMOCTb OT NOCTENEHHO YCT dpesaloLero Creka TEXHOMNOMM

U nocnexnee, ¢ yem cronkHynacs komanaa FTGO, — To, 4yTo apxutekTypa, obycio-
BHBIIIas MOHOJIMTHBIN a1, 3aCTaB/IseT UCMOJIb30BaTh NOCTENEHHO YCTapeBalOIUi CTeK
TexHoJI0rHi. I1p1 3TOM pa3paboTYMKaM CJI0XKHO MEPEXOAUTh Ha HOBbIE (PEHMBOPKH
U A3bIKM IporpaMMupoBanud. Ilepenncats Bce MOHONUTHOE NPUJIOKEHNE, TPUMEHUB
HOBBIE U, MIPEANOJOKHUTENbHO, JTYUIINe TEXHOJOTHH, 6110 Obl YPe3BbIYaiiHO 10POTO
¥ prckoBaHHO. Kak ciefcTBHe, NporpaMMuUCTaM NpUXOAUTCSA paboTaTh ¢ TEMH HHCTPY-
MEHTaMH, KOTOPbl€ OHM BbIOPAJIM NIPH 3amycKe MpoekTa. MI3-3a 3TOro oHu 4acto 0b6s13aHbl
NO/UIePXKHUBATh KO, HAalIMCAHHBII C MOMOLIBIO YCTApPeBUINX CPEJCTB.

OpeiiMBOpK Spring nNpoxoJ/kKaeT pa3BUBAThHCS, NOAAEPKHUBAst OGPATHYI0 COBMECTH-
MOCTb, T03TOMY TeopeTndeckd y komanibi FTGO fo/xHa GbITh BO3MOXKHOCTD EPexo/a
Ha HoBble BepcuH. K coxanennio, B NpHIosKeHUH MCTIONb3YIOTCST Bepcur (ppedMBOPKOB,
HECOBMECTHUMbIE C HOBEHIIUMHU BbiycKaMu Spring. PazpaboTyMKu Tak U He HAIJIH Bpe-
MeHH /151 HX OOHOBJIEHUs1. B UTOTe CylecTBeHHAs YaCTh KOJIa HANMCAHA C TIPUMEHEHUEM
yCTapeBInHX TexHoJoruit. KpoMme Toro, nporpaMMucTaM xotesioch Obl O3KCIIEPUMEHTH -
poBaTh C A3bIKAMH, HEe OCHOBaHHBIMU Ha JVM, Takumu kak GolLang unu Node]JS. K co-
JKaJIEHHIO, MOHOJIMTHAS apXUTEKTYPa UCKJII0YAEeT TAKYI0 BO3MOXKHOCTb.

1.2. TloyeMy 3Ta KHUra akTyanbHa AN Bac

BriosiHe BEPOSITHO, 9TO Bbl pa3paboTYMK, apXUTEKTOP, TEXHUYECKUI TUPEKTODP UJIH Ha-
YaJIbHUK OTAeJa pa3paboTku. U oTBevaeTe 3a NpuioKeHHe, KOTOPOE NEPEPOCIO MOHO-
JUTHY10 apxuTeKTypy. Kak 1 Mapu u3 FTGO, Bbl ucnbIThIBaeTe CJI0)KHOCTH C AOCTaBKOH
IPOrPaMMHOr0 0GeCTIeYeHHs U XOTUTE Y3HATh, KaK YUTH U3 MOHOJIMTHOTO aaa. Viin, Bo3-
MOXHO, 60MTECH, YTO Balla OPraHU3alUs YXKEe Ha MYyTH K MOHOJMTHOMY ajly, U XOTHTe
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KaK-TO M3MEHUTb KYPC, MI0KA ell[e He CAMUIKOM 11031H0. Ecin Bbl XoTHUTE N36€KaTh TaKOM
CHUTYallMH WK BHIOPAThCS U3 Hee, 3Ta KHUTA A Bac.

bBonbioe BHUMaHMe 3€Ch yaenA€TCs KOHIUENLUSAM MUKPOCEPBUCHOU apXUTEKTY PHI.
51 cTpeMusics caenath MaTepual JOCTYMHBIM BHE 3aBUCMOCTH OT TOTO, KAKON CTEK TEXHO-
noruii B ucnosibayere. Ho Hy»kHO, 4TOObI Bbl ObL/IM 3HAKOMBI C OCHOBaMH apXMTEKTYPbI
Y NIPOEKTUPOBAHUSA IPUJIOKEHUHN YPOBHS NIPEANPUSITHS, B YACTHOCTH 3HAJIH:
O TpexypOBHEBYIO apXUTEKTYPY;
IPOEKTUPOBAHME BEO-NPUIOKEHN;
pa3paboTKy GU3HEC-JIOTMKH B 00bEKTHO-OPUEHTHPOBAHHOM CTUJIE;
npumeHenue peasiunonubix CYB/] — SQL- u ACID-Tpansakiuu;
MEXITPOLIECCHOE B3aUMOIEMCTBHE C UCTIOJIb30BaH1eM Opokepa coobruenmii u REST API;

OO0 D0OODODO

6630H3CHOCTb, BKJIIOYas ayTeHTI/ICbI/IKaLII/I}O " aBTOPHU3alH1IO.

IIpumepbl Koza B 3TOH KHUTe BBINIOJHEHBI HA sI3bIKe Java ¢ NpUMeHeHHeM (ppeitMBop-
ka Sping. [ToaTomy Bbl JOIKHBI ObITH 3HAKOMBI C 3TUM (PERMBOPKOM, YTOObI U3BJIEYD
MaKCHMaJIbHYIO T10J1b3Y U3 MPEACTaBJEHHOr0 KOJa.

1.3. YeMy Bbl HayumnTECH,
NPOYUTAB 3TY KHUIY

[oiinsa no nocneqHel CTpaHHIIBI, BBl yCBOUTE TAKUE TEMBI.

O OcHoBHbIE XapaKTePUCTUKU MUKPOCEPBUCHOM apXUTEKTYPbI, €€ JOCTOMHCTBA M HEl0-
CTaTKH, a TAKXKe CLIEHAPHH, B KOTOPbIX €€ CJIeyeT UCIOIb30BaTh.

MeTozabl paGoThI ¢ pacnpene/ieHHbIMU JaHHbIMH.

IddexTHBHBIE CTPATETHH TECTUPOBAHUS MUKPOCEPBHCOB.

BapuaHThI pa3BepThIBaHUS MUKPOCEPBHCOB.

0O 00O

Crparerun nepeBoia MOHOJIUTHOTO MPHJIOXKEHHS] HA MUKPOCEPBHUCHYIO apXUTEKTYPY.

Bro1 Takxe MOJIYYUTE CJACAYIOUIUE HABbIKH.

O

[IpoexTHpoBaHue NPHIOKEHHI C TPUMEHEHEM MUKPOCEPBUCHOMN apXUTEKTYPBI.

(]

PaspaboTka Gu3Hec-I0rMKY 111 MUKPOCEPBHCOB.

Q Hcnonb3oBaHue MOBECTBOBAHUMN [JIST obecnedyeHus COrJ1IaCOBAaHHOCTH OAaHHBIX MEXIYy
CEpBHUCAMU.

Q Peanusauus 3anpocoB, 0XBaThIBAOUIMX HECKOJIBKO CEPBUCOB.
Q 9SddekxTuBHOE TECTHPOBAHHE MUKPOCEPBUCOB.

Q PagpaboTka 6e30MacHbIX, HACTPAUBAEMbIX U HalJTI01aEMbIX CEPBHMCOB, TOTOBBIX K MPO-
MBbILLJIEHHOMY NIPUMEHEHHIO.

QO PasbueHue cyleCTBYIOIMX MOHOJIUTHBIX TPUIOKEHUI Ha CEPBHUCHI.
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1.4. MwuKpocepBUCHaa apxuTekTypa cnewmnT
Ha NoMOLLb

Mbapu npuiia K BLIBOJIY, YTO €€ KOMIIAHHs T0/KHA MEPEHTH Ha MUKPOCEPBUCHYIO ap-
XHUTEKTYPY.

YTo nHTEpeCcHO, IPOrpaMMHasi apXUTEKTYPa HMEET MaJIo 061Iero ¢ PyHKIIMOHATbHbI-
Mu TpeboBaHMsIMU. Bbl MoXXeTe peasin3oBath Habop cyenapues (byHKUMOHATBHBIX TPeHO-
BaHUH K NPUJIOXKEHUIO ) C UCII0JIb30BaHHeM JI060# apxutekTyphl. Ha camom zenie Taknm
ycremHbiM npuaoxenusam, kak FTGO, cBoAcTBeHHO 6bITL 601bIIMMU U MOHOJUTHBIMH.

KoHeuHo, apxuTexTypa ToXe BaXKHa, Be/[b OHA OMPEIENSIET TAK Ha3biBaeMble TpeGOBa-
HUSI K KQuecmey 00Cayiueanus, U3BeCTHbIE TAKKE KaK HeQYHKUUOHANbHbIE MPe6osanus
wiu ampubymu kawecmsa. Poct npunosxernst FTGO ckasaiicst Ha pa3/iMyHbIX €ro aTpy-
6yTax KauecTBa, 0COOEHHO Ha TeX, KOTOPBIE BIUSIOT HA CKOPOCTb I0CTABKHM MPOTPAMMHOTO
obecnedeHns: 06CIyKUBAEMOCTH, PACIIUPAEMOCTH M TECTUPYEMOCTH.

C 0/1HO¥ CTOPOHBI, IMCLMIVTIHHUPOBAHHASI KOMaH/1a CIIOCOOHA 3aMe/IJTUTh ITPOLIECC CKa-
TBIBaHHUs1 B MOHOJIUTHBIN aJ1. [IporpaMMHCTBI MOTYT yCep/AHO MOIEPKUBATH MOLYILHOCTD
CBOETO NMPUJIOXKEHHsI. A ellle — HallMCaTh KOMILJIEKCHbIE aBTOMaTH4ecKue TecTbl. C Apyron
CTOPOHBI, Y HUX HE MOJIYYUTCS n36exaTh npod.ieM, CBOMCTBEHHbIX OOJIbIIMM KOMaH/1aM,
KOTOpbIe PabOTAIOT HAJl OAHOH MOHOIMTHOM KOA0BOI 6a30i. OHM TaKKe He CMOIYT HUYETO
MOJE/1aThb C IOCTOAHHO YCTapeBAIOLIUM CTEKOM TEXHOJIOTHM. B MX BJIACTH JIMLIb OTCPOYUTD
HensbexHoe. YToObl yOexkaTb 13 MOHOJUTHOTO aJa, NPUAETCSE MUTPUPOBATh Ha HOBYIO,
MUKPOCEPBUCHYIO APXUTEKTYPY.

Cerozatst Bce 60J1bLI€ CMELHATHCTOB CXOATCS Ha TOM, YTO IPH NOCTPOEHHH KPYTIHOTO,
CJI0XKHOTO TIPUJIOKEHUS CIIEAYET 3a[yMaThCst 00 NCMOMIb30BaHUM MUKpocepBHCOB. Ho yto
MMEHHO Mbl UMeeM B BUAY NoJ muxpocepsucamu? K coxaneHnio, caMo Ha3BaHHE MAJIO
0 YeM FOBOPHT, TaK KAaK OCHOBHOH aKI[EHT B HEM JIEJIAETCS Ha pasMepe. Y MMKPOCEPBUCHOM
APXUTEKTYPbI €CTb HECYNCIEHHOE KOJIMYeCTBO onpeesieHnii. OHH IOHUMAIOT Ha3BaHHe
CTUIIKOM OYKBAJIbHO M YTBEPIKAAIOT, YTO CEPBUC I0JIKEH ObITh KPOILEUYHbIM, HATIPUMEP
coctosaTbh U3 100 cTpouek koaa. /pyrie cuutaiot, 4To Ha pa3paboOTKy CepBHCa J10JKHO
yxoautb He GoJiee aByx Henenb. Axpuan Koxpodt (Adrian Cockceroft), patee paboTtaBiuuii
B Netflix, onpenensieTr MUKPOCEPBUCHYIO apXUTEKTYPY KaK CEPBUC-OPUEHTHPOBAHHYIO,
COCTOSIYIO M3 c1a00 CBSI3AHHBIX JIEMEHTOB C OTPAHUYCHHBIM KOHTEKCTOM, JTO He-
ILIOXOE OTIpe/ieJieHHe, HO eMy HeocTaet sicHocTh. [Toupobyem npuaymats uTo-HUOY b
noJjydure.

1.4.1. Kyb6 MacwTtabvpoBaH1Us n MUKPOCEPBUCHI

Moe onpezeneHre MUKPOCEPBUCHOH apXUTEKTYPHI HaBesTHO NPeKPacHON KHUroi Maptu-
Ha J660TTa (Martin Abbott) u Maitkna @uumepa (Michael Fisher) The At of Scalability
(Addison-Wesley, 2015). B Heit onucbiBaeTcsi IpaKTHYHAs TPEXMePHAsA MOZIe/Tb MacIlITa-
6upoBanus B Bu1e xkyba (puc. 1.3).

ITa MOJeNb ONpeaesIsieT TPH HANPaBeHUs AJs MaclITabUuPOBAHUSA MPHIIOKE-
uuit: X, Yu Z.
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Puc. 1.3. Moaenb onpeaenseT Tpu HanpasneHns Ans MacluTabyupoBaHWs NPUNOXEHWs:
MaclwTabrpoBaHKWE Mo ocu X pacnpeaensieT HarpysKy Mexay HeCKONbKUMM WAEHTUUHBIMK SK3EMNNSPaMA,
NO OCM Z — HaNPaBNAEeT 3anpochi B 3aBUCUMOCTY OT KX aTpUBYTOB, OCb Y pa3buBaET NpuUnoxeHue
Ha CEPBUCHI C Pa3HLIMK PYHKLMAMN

MacwTabupoBaHve no ocu X pacnpeaensieT 3anpochl
MeXAy HECKONbKUMM 3K3eMNIsipamMu

Macurrabuposatue no ocu X 4acTo NPUMEHSIIOT B MOHOJHMTHBIX NPHJIOKeHUsX. [Tpunumn
paboThI 3TOTO NOAX0AA NOKa3aH Ha pUC. 1.4. 3anycKaoTCsS HECKOJIbKO IK3EMILTISIPOB TTPO-
rpaMMBbl, pa3MelIeHHbIX 32 6aTaHCUPOBIIMKOM Harpy3ku. BaiancupoBuMK pacnpeienser
3anpocsl MeXay N OAHHAKOBBIMH 3K3eMIIJISIPaMH. JTO OTJIMYHBIN CIOCO6 yaydIuuTh
MOUIHOCTb U AOCTYMHOCTb NPUJIOXKEHHUSI.

MacwTtabuposaHue No ocu Z HanpaensieT 3anpochbl
B 3aBUCUMOCTM OT UX aTpubyToB

MacuitabupoBanue 110 ocu Z ToXe NpeyCMaTPUBAET 3aNYCK HECKOJIBKUX 3K3EMILISPOB
MOHOJIUTHOTO MPUJIOXKEHHUS], HO B 3TOM CJlyyae, B OTJIMYUE OT MacUITaOMPOBAHUS O
ocH X, KaXAbIH 9K3eMIIAP OTBeYaeT 3a Onpe/ieJieHHOe NOIMHOXeCTBO JaHHbIX (puc. 1.5).
Mapiupyrusatop, BbICTaBJIEHHbIH BliepeIH, 3aedCTByeT aTpubyT 3anpoca, YTobbl Ha-
TIPABUTb €T0 K NOAXOS1IeMY 3K3eMnisipy. [st aToro, K npuMepy, MO>KHO HCTNOJIb30BaTh
noJjie userld.
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Puc. 1.4. MacwrabupoBaHune no ocn X CBA3aHO € 3anyCKOM HECKONbKUX MAEHTUYHBIX 3K3eMMNNAPOB
MOHOJIUTHOrO NPUNOXEHUSA, Pa3MeLLeHHbIX 33 6aNaHCUPOBLUMKOM Harpy3kn

Puc. 1.5. MacwrabuposaHue no ocv Z CBA3aHO € 3anyCKOM HECKONbKWUX UAEHTUUHBIX IK3EMNNAPOB
MOHONMTHOIO NPUNOXEHWS, Pa3MELLEHHbIX 33 MapLLPYTM3aTOPOM, KOTOPbIA HanpasnseT 3anpoch
B 33aBMCMMOCTY OT WX aTpubyToB. KaxablA 3K3eMNNsp OTBEYAET 33 NOAMHOXECTBO AaHHbIX

B nanHOM cueHapuy Kax/Iplil 9K3eMIUISIP MPUJIOXKEHHS OTBEYAET 33 MOAMHOXKECTBO
nosib3oBatesieil. Mapipytusarop nposepsieT nosie userlId, yka3aHHOE B 3aroJI0BKe 3aIpo-
ca Authorization, yToGbl BbIOpaTh 04HY M3 N MAEHTHYHBIX KOMUH nporpaMMbl. Macuira-
GUpoBaHUeE MO 0CH Z OTJIIUYHO TIOMOTAeT CIIPABUTBCS C YUACTHBLUIMMUCS TPAH3AKLMIMU
U PaCTyIIMMU 0ObEMAMH JaHHBIX.
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MacwTtabupoBaHue no ocu Y pasbusaeT NpuUnoXKeHWe Ha CepBUChI
C pa3HbIMU PYHKLUMAMM

MacwrrabupoBanue 1o ocsim X ¥ Z yBeJIMIUBAET MOLIHOCTD M JOCTYIIHOCTD TTPUIOKEHUSI.
Ho HM 0AMH U3 3THX NOIXOAOB He PelIaeT NpobiieM € YCI0XKHeHHeM KO/la M [poLiecca pas-
paborku. YToObl CPABUTHCSI ¢ HUMH, CJIEAYET IIPUMEHUTD Maclutabuposanue no ocu Y,
WK QyrkuuoHanbhyo dexomnosuyuro (pasbuenue). To, kak 370 paboTaert, I0OKa3aHO Ha
puc. 1.6: MOHOJIMTHOE IpUJIOKeHHEe Pa3OUBAETCsl HA OTAEbHBIE CEPBHCHI.

Puc. 1.6. MacwrabuposaHue no ocu Y pasbusaet NpUnoxeHne Ha OTAeNbHbIE CepBUCHI. KaxablA U3 HUX
OTBEYAET 33 OnpeAeneHHyo QYHKUMIO U MacwTabupyeTcs no ocv X (a Takxke, BO3MOXHO, No ocu Z)

Cepsuc — 3T0 MUHU-TIPUJIOKEHUE, Pealn3yolliee y3KocHeunalu3npoBaHHble PyHK-
11MH, TaKHe KaK yNpaBJeHHe 3aKa3aMH, yIIpaBieHHe KaueHTaMu U T. 1. CepBuchl Macuita-
6upytorcst o oc X, HEKOTOPBIE M3 HUX MOTYT HCIOJIb30BaTh Takxe ock Z. Hanpumep,
cepsuc Order MMeeT HECKOJIBKO KOTIHiA, HArPY3Ka Ha KOTOpble OaiaHCUpyeTCs.

O60611eHHOE onpe/iesieHrne MUKPOCEPBUCHON apXUTEKTypbl (MJIM MUKPOCEPBUCOB)
3BYYMT TAK: 3TO CTUJIb TPOEKTHUPOBAHHSI, KOTOPBHI pa3bUBaeT MPUIoKeHHEe Ha OTAebHbIE
CEPBUCHI C pa3HBIMM (PYHKIUSAMH. 3aMETHTE, YTO pa3Mep 3/ech BOOOIIe He YIIOMUHAETCSI.
I'naBHOE, 4TOOB! KaXKAbl CEPBUC UMEJ YETKHMI NiepeuyeHb CBA3aHHBIX MeXy coboii 005-
3aHHocTei. [103e MbI TOrOBOPUM O TOM, YTO 3TO O3HAYAET.

Tenepb paccMOTPUM MUKPOCEPBUCHYIO apXUTEKTYPY KaK Pa3HOBUIHOCTb MOYJIbHOCTH.

1.4.2. MuKpocepBUCbl KaK pa3HOBMAHOCTb MOAYNBHOCTH

MoodynvHocmy ABISIETCSI HEOTBHEMIIEMOH YacThi0 Pa3pabOTKH KPYITHBIX CJIOKHBIX [IPUJIO-
xeHuil. CoBpeMeHHble npuiioxkeHust, Takue kak FTGO, cimiKkoM BeJIMKH A5 pa3paboT-
KU B OMHOYKY U CJIMLIKOM CJIOXKHBI [I71S1 TOTO, YTOOBI B HUX MOT Pa3o0paThCst OTAEbHbIH
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yesoBek. [Ipunoxenus cieayer pa3abuBaTh Ha MOLYJIH, KOTOPble pa3pabaThIBAIOT U B KO-
TOPbIX Pa3OMPAIOTCs pasHble JIOAX. B MOHONMTHOM 11poeKTe MOAY.IM NPEACTABIAIOT COO0I
coveTaHHe KOHLIEMUUI sI3bIKA IPOrPAMMHUPOBAHMS, TAKUX KaK NaKeThl B Java, u pecyp-
COB, y4aCTBYIOIIKX B cOOpKe, Takux Kak JAR-¢aitnbl. Ho, Kak BbIssCHUIM pa3pabOTYMKU
FTGO, atoT noaxoa 06614HO He 04eHb MPakTHYeH. MOHOUTHbIE TIPUIOKEHUS C UTHUH-
HBIM JKM3HEHHBIM 1IMKJIOM, KaK PaBHJIO, IPEBPALLAIOTCS B «O0JIbIIIME KOMKH TPS3H».

B MUKpOCcepBUCHOM apXuUTeKType efUHUIIENd MOAYIbHOCTH sBJsieTcs cepBUC. CepBU-
cbl obnanaoT API, koTopble ciyKaT HenpoHULIaeMbIM GapbepoM. B oTinure ot nakeToB
B Java API Hesb3st 0601iTH, uT06b! 0GPATUTHCS K BHYTPEHHEMY Kiaccy. B zoarocpouHoit
MePCIIEKTHBE 3TO HAMHOTO YIPOILAET OIepPXKaHHe MOLYILHOCTH puioxenus. Mcnonb-
30BaHKE CEPBUCOB B KAYECTBE CTPOUTEBbHBIX OJIOKOB UMEET U ApYrye NMPenMyllecTBa,
HanpvMep, KaXx/Iblil U3 HUX MOKHO Pa3BepPThIBATh M MaCWITabMPOBATH OTAENBHO.

1.4.3. Y kaxpaoro cepsuca eCTb CBOs 6a3a AaHHbIX

Kito4eBoit 0COGEHHOCTHIO MUKPOCEPBUCHON APXUTEKTYPBI ABJISIETCS TO, YTO CEPBHUCDI
cnabo cBsA3aHbl MeXAy cOOOH M B3aMMOJENCTBYIOT TobKO yepe3 API. Cnaboii cBsa3aH-
HOCTH MOHO JOCTHYb 32 CYET BblAENEHHSI KAKAOMY CEPBUCY OTAENbHOM 6a3bl JaHHbIX.
Hanpumep, B oHsaliH-Mara3uHe cepsuch! Order 1 Customer MOriM Obl UMETb COBCTBEHHBIE
6a3bl JaHHBIX C TabauuaMu ORDERS U CUSTOMERS COOTBETCTBEHHO. CTpyKTypy AaHHBIX
CepBHCa MOXKHO MEHSITh Ha 3Tarne pa3paboTKH, He KOOPAMHUPYsl CBOM AEHCTBUS C pas-
pabGoTuMKaMH ApYryux cepBucoB. Ha atane BbINOJIHEHUS CEPBUCH M30JUPOBAHbI APYT
OT Ipyra — HU OJHOMY U3 HMX, HapAMep, He IPUIETCs JKAATh M3-3a TOTo, YTO APYrou
cepsuc 3abmokuposan BJI.

He BonHy#TECH, JlTappy INNAUCOH He HAXKNBAETCA Ha Caboi CBA3aAHHOCTH

To, yTO KaXAKIA cepBUC UMeeT cobGeTBeHHYI0 B/l, BOoBCe He 03HAYaeT, UTO eMy BbIAENSETCs
et cepBep 6a3 faHHKIX. TO €CTb BAM He HYXHO TPaTHTb B AECATD pa3 6oJibIe Ha JIHLEH-
3um a1 Oracle RDBMS. IMoapo6Hee 06 3ToM — B riase 2.

Paso6paBumc1> C T€M, YTO TAKO€ MUKPOCEPBUCHI U KAKOBbI UX KJIIOYEBLIC XapaKTEPU-
CTHKH, MOXXEM [IOCMOTPETDb, KAK 3TO BCE OTHOCUTCA K ITPUJIOKEHHIO FTGO.

1.4.4. MukpocepsucHas apxutekTtypa ans FTGO

B aanbHeieM Ha CTPaHUIAX KHUTH Mbl OyzeM noapoOHO 06CyKAaTh MUKPOCEPBUCHYIO
apxutektypy npunoxenuss FTGO. Ho cuayana B3riisiHeM Ha TO, Kak B 3TOM KOHTEKCTe
BbITISAAUT MacTabupoBanue no ocu Y. [Ipumenns k FTGO nexoMnosuuuio, Mbl nosy-
4yuM apxuTekTypy (puc. 1.7). Pasbutnlit Ha 4aCTH KOA COCTOMT U3 MHOTOYMUCIEHHBIX
CEPBUCOB, KaK KJIHEHTCKUX (PpoHTEHN), TaK U cepBepHbIX (63keH). MBI MOXeM Takxke
NpOBECTH MaclITabupoBaHHe Mo ocsiM X U Z, yToObl HA 3TaIle BbIMOJHEHHS KaXKIbIH cep-
BHUC UMeEJI HECKOJIbKO 3K3eMIJISAPOB.
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Knuenrtckue cepBucsl BKaw4aloT B cebst API-uiio3 u nonbs3oBatenbckuil Be6-
uHTepdeiic s pecropaHoB. API-11i03, KOTOPBIH, KaK Bbl YBUAWTE B IyaBe 8, urpaer
posb acazna, npepocrasisier uarepdeiicst REST API, npuMeHsiemble B MOOUIBHBIX
IIPHJIOKEHUSIX U151 3aKa34MKOB U KypbepoB. Beb-unTepdeiic ucnosbayercs pectopaHamu
AJ1s1 YIIPABJIEHUS] MEHIO M 00PabOTKM 3aKa30B.

Busnec-noruka npunoxenus FTGO cocTouT n3 MHOrOYHCIEHHBIX GIKEH/I-CEPBHCOB.
Y kaxzaoro u3 Hux ectb REST API u cobcTBenHas npuBaThas 6as3a 1aHHBIX. B ux uncno
BXOJST TaKHe CEPBUCHI:

Q Order — ymnpaBJisieT 3aKa3aMy;
Delivery — ynpaBJisieT JOCTaBKOU 3aKa30B U3 pecTOpaHa KJIUEHTaM;

a
QO Restaurant — XpaHUT MHGOPMALHUIO O PECTOPAHAX;
QO Kitchen — oTBeuaeT 3a MOArOTOBKY 3aKa30B;

Q

Accounting — ynpaBisieT OUJUTMHIOM U MJ1aTEXAMU.

MHorue cepBUCH! ABJSIOTCS aHAJIOTAaMH MOJYJIel, ONUCAHHBIX paHee B 3TOU IJa-
Be. Pasnuna B ToM, 4to Bce cepBuchl U ux API umeror yetkue onpeaenenus. Kaxapiii u3
HHUX MOXHO pa3pabarbiBaTh, TECTUPOBATD, Pa3BEPTHIBATH M MACIITAOMPOBATH HE3ABUCHMO
OT ocTaIbHBIX. Takast apXUTeKTypa IIOMOraeT NOAAEePKUBATL MOYILHOCTh. PaspaboTunk
He MOXKeT 06paTHTHCsT K BHYTPEHHHM KOMITOHEHTaM cepBuca, Mutys ero API, B riase 13 Bbi
y3Haere, Kak peoOpasoBaTh CYILECTBYIOIIEE MOHOJIUTHOE TTPUIOKEHHE B MUKPOCEPBHCHI.

1.4.5. CpaBHeHMe MUKPOCEPBUCHOM
U CepBUC-OPUEHTUPOBAHHOMN apXUTEKTYP

Hekoropbie KPUTUKH MHUKPOCEPBUCOB YTBEPXKAAIOT, YTO B 3TOM MOAXO/E HET HUYErO
HOBOTO U YTO 3TO BCETO JIMIIb Pa3HOBUIHOCTh CEPBUC-OPUEHTHPOBAHHOM apXUTEKTYPbI
(service-oriented architecture, SOA). [leiicTBUTEIbHO, HA CAMOM BBICOKOM yPOBHE Cy-
necTByeT HekoTopoe cxoacTBo. 1 SOA, U MUKPOCEPBHCHASI apXUTEKTYPAa — 3TO CTHIIN
IPOEKTHPOBAHMUSL, KOTOPbIE CTPYKTYPHPYIOT cUCTEMY Kak Habop cepBucos. Ho npu Gosee
AETATbHOM PACCMOTPEHUM MOXHO OOHAPYXUTH CylleCTBEHHBIE pasninuus (Taba. 1.1).

Tabnuua 1.1. CpasHeHune SOA ¥ MUKPOCEPBUCOB

Napametp SOA MukpocepBucbl
MexcepBucHoe YMHble KaHaJIbl, TAKHE KAK [IpuMUTHBHBIE KAHATBI, TAKUE KAK
B3aUMOJENHCTBHE | CEPBUCHASI KMHA IPEANIPUATHS, 6poKep COObLUIEHUH, UK NPSAMOe
C MCII0JIb30BAHUEM TSKEJIOBECHBIX B3aMMOJENCTBHE MEXIY CepBUCaMU
npotokoJioB Bpoge SOAP u apyrux C ITOMOILBIO JIETKOBECHBIX IIPOTOKOJIOB
Be6-CepPBUCHBIX CTaHAAPTOB Hanono6ue REST unu gRPC
[laHHble [no6anbHas Moae/b JAHHBIX OraenbHble MOJEb JaHHBIX U B/l
u o6uwme BJ1 LTSI KQKIOTO CEpBHUCA
Tunosoii cepsuc | Kpynnoe moHosuTHOE npunoxenne | Hebonboi cepBuc

SOA u MUKpoCepBHCHast apXUTEKTYPa 0OBIYHO UCIIOJIb3YIOT Pa3Hble CTEKU TEXHOJIO-
ruil. B npunoxenusax Ha ocHoBe SOA, Kak NpaBUJIo, IPUMEHSIOTCS TSIXKEJOBECHBIE CTaH-
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naptbl BeG-cepucos Hanogobue SOAP. VM yacTo Hy)XHa CepBUCHAs! IIMHA NPEANPUSTHS
(Enterprise Service Bus, ESB) — ymuoul kanan, KoTopblii UHTETPUPYET CEPBUCHI C NO-
MOLIbIO OU3HEC-JIOTMKH U KOJIa /151 06paboTKu coobuieHuit. IIproxkeHus, ClIpOEKTUPOBaH-
Hble B BU/IE MMKPOCEPBHCOB, 00BIYHO 33/I€HCTBYIOT JIETKOBECHBIE TEXHOJIOTHH C OTKPBITHIM
UCXOMHBIM KOZOM. CepBHCH B3aUMOAENCTBYIOT Yepe3 npumMumueHvie Kanabl, TAKUe KaKk
GpoKepbl COOOIEHHMH MU TIPOCTBIE MPOTOKOIIBI, NoaobHbie REST i gRPC.

SOA u MUKpOCEPBHCHAsi apXUTEKTYPa TaKXe 0-Pa3sHOMY 0OpalanTcs ¢ JaHHBI-
mMu. SOA-NpUIOKEHUs OOBIYHO UMEIOT II106aNbHYI0 MOJEb AaHHBIX U 06y BJI.
JI1s1 cpaBHEHUS: KaK yXe YIOMHHAIOCh, Y KaXI0ro MUKPOCEPBUCA eCTh COOCTBEHHAs
6a3a maHHbIX. Bosiee Toro, B r71aBe 2 BB YBUAUTE, YTO KAXK/IOMY CEPBUCY, KaK MPABUIIO,
OTBOAUTCS OTAE/bHASI JOMEHHAsI MOJEJb.

Eute onHO BaskHOE pa3nuune MeXAy ABYMs apXUTEKTYDAMH 3aKJIIOYaeTCsl B pa3Mepe
cepBucoB. SOA 0OBIYHO UCTIONB3YETCs 7Sl HHTErPALMU KPYIHBIX, CJIOXKHBIX, MOHO-
JIUTHBIX NpUI0XKeHNI. B MUKpOCEpBUCHON apXUTEKTYpe CEPBUCH He BCET/a SBIISIOTCA
KDOILIEYHBIMH, HO TOYTH BCETa OHU OKA3bIBAIOTCS HAMHOTO MeHblue. Tak uro 601buIMH-
ctB0 SOA-NPUIOKEHUI COCTOUT U3 HECKOJIBKUX GOJIBIINX YacTeil, a MUKPOCEPBUCHbIE
MPOEKTBHI Yalie BCETo Pa3OUThI HA JECATKH MJIH COTHH MEJIKUX CEPBUCOB.

1.5. /[loCTOMHCTBA W HEAOCTaTKU
MUKPOCEPBUCHOWN apXUTEKTYpbI

HayHeM ¢ IOCTOMHCTB, a 3aTeM PaCcCMOTPHUM HEAOCTATKH.

1.5.1. [JOCTOMHCTBA MUKPOCEPBUCHOW apXUTEKTYpbI

MukpocepBHCHasi apXUTEKTypa UMeeT CIeAYIONIUe TPEUMYILECTBA.

Q Owa aenaet BO3MOXKHBIMH HEMPEPbIBHbBIE IOCTABKY U Pa3BePTHIBAHUE KPYITHbBIX, CIOXK-
HbIX [IPHIIOKEHHH.

CepBHUCHI MOTYYAIOTCS HEHOIBUINMU U IPOCTHIMM B 0OCTYKUBaHHUU.

CepBHChl pa3BepTHIBAIOTCS HE3ABUCUMO JIPYT OT ApYra.

CepBHcbl MAacUITaOUPYIOTCSI HE3ABUCUMO JIPYT OT APYTa.

MuKpocepBUCHas! apXMTEKTYPa 06ecreyrBaeT aBTOHOMHOCTb KOMaH/1 pa3pabOTYHKOB.
OHa n03BoJIsieT 3KCIIEPUMEHTHPOBATD U BHEAPSTb HOBbIE TEXHOIOTHHU.

oco0oo0oo0ooO0Oo

B Heil ny4iie U3071MpoOBaHbl HEMOJNAAKH.

PaCCMOTpI/IM KaX/10€ U3 3TUX NPpEUMYLIECTB.

JlenaeT BO3MOXXHbIMW HeMpepbiBHbIE AOCTaBKY U pa3BepThIBaHUE
KPYMHBbIX, CNIOXHbIX NPUNOXEHNI

[naBHOE LOCTOMHCTBO MUKPOCEPBHCHOM apXHUTEKTYPB — BO3MOXHOCTb HEIPePbIBHBIX
JOCTABKH M pa3BePTHIBAHUs KPYMHBIX, CJIOXKHBIX MPUIOXKeHUH. Kak BbI yBuauTe B pas-
nene 1.7, HenpepbIBHbIE IOCTABKA M Pa3BePThIBaHUE BXOAAT B DevOps — Habop MeTOxUK
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/1715t GBICTPOrO, HACTOrO M HAJIEXKHOI'0 BbITyCcKa 0OHOBJIeHHI. OpraHn3alum ¢ BbiCOKOIPO-
usBoauTebHbIM DevOps 00bIMHO He UCTIBITBIBAIOT 6OJIbLIMX TIPOOJIEM C Pa3BePThIBAHUEM
U3MeHEHUH B TPOMBILLJIEHHOI cpefe.

Tpu cBoMCTBA MUKPOCEPBUCHOM APXUTEKTYPBI A€JIAI0T BO3MOXKHBIMU HETPEPbIBHbBIE
JOCTAaBKY M Pa3BEePThIBAaHUE,

O Owna obecneuusaem yposens mecmupyemocmu, HeobX00UMbLU OLA HENPEPBLIEHBIX 00-
CMAasKu U pa3eepmviBanus. ABTOMaTHYECKOe TECTHPOBAHME — KJIIOYEBOH acMeKT He-
NPEePHIBHBIX 10CTABKH W PasBepThiBaHus. [[0CKOIbKY BCE CEPBUCHI B MUKPOCEPBUCHOM
apXUTEKTYPE OTHOCHTEIbHO HEBOJIbIIOTO pa3Mepa, HallMCaHKE ABTOMATHYECKHX TECTOB
3HAYUTEJIbHO YIIPOILAETCSA, & UX BHITIOJHEHe 3aHUMaeT MeHbllIe BpeMeHU. B pesyiib-
TaTe NpUIOXKeHKe OyeT COofepKATh MEHbIIE OIMOOK.

O Owna obecneuusaem yposens pazsepmvleaeMocmu, He06X00UMBLL ONA HENPEPHIBHLLX
docmaexu u pazsepmoieanus. Kaxapiit cepsuc MoxeT GbITh pa3BEPHYT HE3aBUCUMO
ot apyrux. Eciu paspaboTynkaM, KOTOpbie 3aHUMAIOTCS CEPBUCOM, HYXKHO BBIKATHTD
M3MEHEHHE, 3aTPArMBAIOILEE TOJNBKO 3TOT CEPBUC, OHU MOTYT He KOOPAMHMPOBATh
CBOM JIEUCTBUSA C APYTUMH KOMaHJAaMU. Tak 4To yacToe pa3BepThiBaHUE U3MEHEHHUIH
B IPOMBILLJIEHHOM Cpee HAMHOTO yNPOLIAeTCs.

Q Ona nosgoasiem coeramo KOMAHObL Pa3pabOMUUKOE ABMOHOMHIMU U CAADO CEAIAHHBLMU
Mmexncdy coboti. Bt MoxeTe opraiusoBath otaes pa3paboTku B Buae Habopa HebGob-
wWKX KoMaH (Harpumep, 1o NpUHIKIY AByX muiu). B aToM cyuae kaxkaas komanaa
MOJTHOCTBIO OTBeYaeT 3a pa3zpaboTKy 1 pa3sBEPThIBAHUE OJHOTO MJIN HECKOJIBKUX CBSI-
3aHHBIX Mex/ay coboit cepsrcos. OHa MoxeT pa3pabaThiBaTh, Pa3sBepPTbIBATh U Mac-
wtabrpoBaTh CBOW CEPBUCHI HE3ABMCHMO OT OCTaIbHBIX pa3paboTunkos (puc. 1.8).
ITO 3HAYMTEJILHO YCKOPSIET TeMIl pa3paboTKu.

B03MOXHOCTb BBIMOJTHATD HEIIPEPbIBHbIE JOCTABKY U Pa3BEPTbhIBaHHUE obecnieynBaeT
HECKOJIBKO 6M3Hec-npenMyu1ecm.

Q Coxkpalaercsi Bpemst Bbixo/la Ha PhIHOK, YTO 03BOJISET KOMIAHUY GHICTPO pearupo-
BaTb HA OT3bIBbI CBOUX KJIMEHTOB.

Q Komnanus obecneunBaeT ypoBeHb HaJlEKHOCTH CBOMX YCIIYT, COOTBETCTBYIOUIMIA CO-
BPEMEHHbIM OXKHUAAHUSIM.

0O PaboTHMKM A0BOJIbHDI, 10CKOJIbKY BMECTO TYLIEHHs MOKapa OHU yAEJSI0T GoJiblie
BpeMeHH BBIIIYCKY HOBbIX BO3MOMHOCTEMH.

Kax peay/ibTaT, MUKDOCEPBHUCHAS ADXUTEKTYPA CTAJIA HEOTHEMIEMOH YaCThIO JI0O0H
KOMIIaHUH, 3aBUCSALLEN OT IPOrPAMMHBIX TEXHOJIOTHH.

Bce cepBuCbl HEBENWKM U NPOCTbI B 06CNYXMBAHNN

Eue onHUM nMpenMyuiecTsoM MUKPOCEPBICHON apXUTEKTYPHI SIBJSETCS TO, YTO KaXK/bIH
CEPBHC MOJTYYAETCsl CPaBHUTE/IbHO Hebos1biM. PaspaboTunkam npotite pazoOpaThest B TAKOM
xoze. Kommnakrhast kogosasi 6aza He 3ameyisier paboty IDE, 4TO 110BBIIIAET MPOAYKTUBHOCTD.
K ToMy e Bce cepBHChI 3allyCKAIOTC HAMHOTO GbICTpee, 4eM OOJIBILOA MOHOJIUT, YTO TOKE
nenaet pa3paboTky 6osiee 1IPO/YKTHBHON U YCKOPSIET Pa3BePTHIBAHME.
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Puc. 1.8. NpunoxeHue FTGO, 0CHOBaHHOE HAa MMKpPOCEpBUCaX, COCTOUT U3 Habopa CNabo CBA3AHHBIX
cepsucos. Kaxaas koMaHaa paspabaTbiBaeT, TECTUPYET U pa3BepTLIBAET CEPBUCH HE3aBUCUMO
OT ApYyrux

HesaBucuMoe MaclwTabupoBaHue CEPBUCOB

Kaskiplii cepBUC B MUKPOCEPBUCHOM apXUTEKTYPE MOKHO MacIITabUPOBaTh OT/AEJIbHO,
ucnonb3ys kaoHuposanue (ock X) u cekunonuposatue (ock Z). Kpome Toro, n06oii
CepBHUC MOXHO Pa3BEPHYTH Ha 000PYAOBaHUH, KOTOPOE JIydlile BCEro OTBEYaeT ero TpeGo-
BaHUM K pecypcam. [IJ1s1 cpaBHEHHSI: B MOHOJIMTHOM apXUTEKTYype KOMIIOHEHTHI C Pa3HbIM
norpebieHneM pecypcoB (HanpuMep, OJIHUM HYXKEH MOIHBIH MPOLECCOP, a APYTUM —
MHOTO NaMSITH) ZOJDKHBI Pa3BEPTHIBATbCS BMECTE.

Jlyqwas usonauusa Henonaaok

B MukpocepBUCHON apXUTeKTYpe Jy4llie H3011poBaHbl Henosaaky. Hanpumep, yreuka
MaMATH y CePBUCA 3aTPOHET TOJbKO ero, APYrue CEPBUCH MPOAOIKAT 06pabaThBaTh
3ampockl B 0ObIYHOM pexxuMe. B MOHOJIMTHO# e apXUTeKType BhILIEAIIMHA U3 CTPOS
KOMIIOHEHT NOJIOMA€ET BCIO CHCTEMY.
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BO3MOXXHOCTb 3KCNEPUMEHTMPOBATb
U BHEAPATb HOBbIE TEXHOMOMMM

ITocnexsyM, HO HEMAJIOBAXKHBIM ACNIEKTOM SIBJISIETCS TO, YTO MUKPOCEPBUCHAS ApXUTEK-
Typa yCTpaHsieT 6y J0Jr0OCPOYHYIO 3aBUCUMOCTD OT CTeKa TEXHOJIOTMiA. B npunuune,
PH CO3IaHUH HOBOTO CEPBUCA Pa3pabOTYMKU MOTYT BhIOpaTh Hanbosee MOAXOAAIME
131K ¥ ppeiiMBOPKU. Bo MHOrMX Oprannsanusx ToT BbIOOp OrPaHUUeH, HO CMBICIT B TOM,
YTO BbI HE 3aBUCUTE OT MPUHSITHIX PaHee PeLIeHN.

Bosee Toro, nockonbKy CepBUCH HEBEJNUKH, BIIOJIHE PEAIbHO NEPEIUCATD UX C 110-
MOIIBIO JIYYIIHUX SI3BIKOB U TeXHoJoruil. Eciiv HoBasi TEXHOIOTUsI He ONpaBaaia 0XKu-
AAHUI, BBl MOXETE MPOCTO BBIOPOCHUTH CHEJaHHOE, He CTaBs MO YTPO3y BECH MPOEKT.
IIpu ncnosb30BaHUK MOHOJIMTHOM apXUTEKTYPbI BCe MHAYe: TEXHOJIOTUH, BbIOpaHHbIE
B CAaMOM HayaJsle, CyLlIeCTBEHHO OrPaHNYMBAIOT BO3MOXKHOCTb MI€PeXo/ia B AaIbHEHIEM
Ha JpYTHe SI3bIKU U HPeliMBOPKH.

1.5.2. HepocTaTKn MUKpPOCEPBUCHOMN apXUTEKTYPbI

Ou4eBHUIHO, YTO MEAIBHBIX TEXHOJIOTHII HE CYyLIECTBYET U Y MUKPOCEPBUCHOM apXUTeEK-
TYPbl TOXeE €CTh P/l CYIECTBEHHBIX HEAOCTATKOB U 1pobsieM. Ha camoM aeste 6osbias
4acTbh KHUTM NOCBsiiieHa 6oppbe ¢ aTumMu usbsinaMu. Ho mycTs OHM Bac He CMyIIAlOT —
1n03e st 00BACHIO, KAK C HUMHU CIIPABUTHCSL.

[lanee npuBemeHbl OCHOBHBIE HEAOCTATKU M NPOGJIEMbl MUKPOCEPBUCHOM apXHUTEK-

TYpHI.

O CroxHo moxpobpars NOAXOAAUUH HAGOD CEPBUCOB.

O CJ0XHOCTb pacnpeie/IeHHBIX CUCTEM 3aTPyIHsIeT PaspaboTKy, TECTUPOBAHHE U Pa3-
BEDPThIBAHHE.

O Pa3seprbiBanue (hyHKIIMIL, OXBAThIBAIOIIMX HECKOJIBKO CEPBUCOB, TPEOYET TIIATENBHOM
KOODPAMHALMY.

Q Pemenue o ToM, KOTZa CeyeT NePeXOAUTh Ha MUKPOCEPBUCHYIO aPXUTEKTYPY, 5B-
JISIETCS1 HETPUBHUAIBHBIM.

ITo ouepeau pacCMOTPUM KAXKAYIO U3 ITUX IPOOJIEM.

CnoXxxHOCTK € NoA60POM NOAXOAALLMX CEPBUCOB

Opxa 13 npobsieM, BO3HUKAIONIKX [PH UCMIOJIb30BAHMH MUKPOCEPBUCHOU apXUTEKTY-
Pbl, CBSI3aHA C OTCYTCTBHEM KOHKDETHOIO, XOPOIIIO OMMUCAHHOTO AJIrOPUTMA pa3bUeHHUst
cucreMbl Ha MuUKpocepBuchl. Kak u MHOroe B npodeccun pa3zpaboTymka, 3T0 CPOJAHM
uckycctBy. Ho 4TO ere xysxe, eciu Bbl HENPaBUJIbHO PA3feUIN CUCTEMY, Y BaC MOJy-
YUTCS pacnpedenentvii MOHOAUM — HabOP CBS3AHHBIX MEX1Y COO0I CePBUCOB, KOTOpbIE
HeoOX0MMO pa3BepTHIBATH BMeCTe. PacnpeieeHHOMY MOHOJIUTY TIPUCYLIN HELOCTATKH
KaK MOHOJIMTHOM, TaK 1 MUKPOCEPBUCHON apXHUTEKTYPBHI.
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CnoXHOCTb pacnpeaeneHHbIX CUCTEM

Ele 0/iMH HEOCTATOK MUKPOCEPBUCHOM aPXUTEKTYPbI COCTOUT B TOM, YTO TIPY CO3IaHUM
pacrnpeieseHHbIX CUCTEM BO3HMKAIOT AONOJHUTEbHbIE CIIOXKHOCTHU 7151 pa3paboTyu-
k0B. CepBHCHI JOXKHBI UCIOIB30BATh MEXAaHU3M MEXXITPOLIECCHOTO B3aUMOAEUCTBHUS.
ITO cOXKHee, YeM BbI3bIBATh 0ObIYHbIE MeTOBI. K TOMY ke Baul KOX LOJI)KEH YMETDb
CNIPABJISATBCS C YACTUYHBIMU COOSIMU M OBITh TOTOBBIM K HEAOCTYIIHOCTH HJIM BBICOKOH
JIATEHTHOCTH y/IA/IEHHOTO CEPBUCA.

Pea3auusi cueHap1eB, OXBaTbIBAIOLIUX HECKOJIBKO CEPBUCOB, TpeOyeT MpUMeHeHUs
HE3HAKOMBIX TexHoJIornit. Kaxasiii cepBrc uMeet coGCTBEHHYIO 6a3y HaHHBIX, 9TO 3aTPYA-
HSET PEATN3AIIMI0 KOMOMHUPOBAHHBIX TPAH3AKIMIA 1 3anpocoB. Kak onmceiBaetcs B riiase 4,
PUNOXKEHYe, 0CHOBAHHOE Ha MUKPOCEPBHUCAX, JOJKHO UCIIO/Ib30BaTh TaK Ha3biBaeMble
nogecmeoganus, (WM cazu), YTOObI COXPAHSTH COMJIACOBAHHOCTDb IAaHHBIX MEXK/Y CepBH-
camu. B raBe 7 06bsACHSETCS, YTO TaKue NPUJIOXKEHUS] HE MOTYT U3BJIEKATh IaHHbIE U3
HECKOJIbKMX CEPBHCOB C TOMOILIbIO POCTHIX 3a1POCOB. BMECTO 3TOr0 MX 3ampoCh! JOIKHBI
3a1€eicTBOBaTh 160 kombuHupoBanHbie API, inb6o CQRS-npencrabnenus.

IDE u apyrue uHCTPYyMeHTHI pa3paboTKH PACCYMTAHBI HA CO3JaHHE MOHOJIUTHBIX
NPUI0XKEHUH U He 06eCTIeYMBAIOT SIBHOM MOIEPKKH PACTIPEIEIEHHBIX TPUTOXEHUH.
Hanmcanue aBTOMaTHyeCKUX TECTOB, 3aTPArMBAIOLINX HECKOJILKO CEPBUCOB, — HEMTPOCTAst
3agaya. Bee aTu mpo6ieMbl xapakTepHbl /ISl MUKPOCEPBHCHOM apxuTeKTypbl. Ciie10Ba-
TEJIbHO, [IJIS1 YCIENHOTr0 MPUMEHEHUS] MUKPOCEPBUCOB MPOTPAMMMUCTBI Balleil KOMIIAHUH
HOJIKHBI IMETb OTTOYEHHbIE HABBIKY Pa3pabOTKH U IOCTABKH KOJIA.

Bro6aBok MUKpPOCEpBHCHAs aPXUTEKTYPa CYLIECTBEHHO YCI0XKHSIET aAMUHHCTPHUPO-
BaHue. B NpoMbllIeHHON cpejie TPUXOANTCS MMETH [EJI0 C MHOXKECTBOM 9K3EMILISIPOB
Pa3HOPOAHBIX CePBUCOB. [/ yCMENMHOro pa3BepThiBAHUS MUKPOCEPBUCOB TpebyeTcs
BBICOKAs! CTENMEeHb aBTOMATHU3AIUK. Bbl I0JKHBI HCMOJIB30BATh TEXHOJIOTHH CJIEAYIOILETO
IJ1aHa:

Q HHCTPYMEHTHI /LISl aBTOMAaTH4YECKOTO pa3BepThiBaHusl, Takue kak Netflix Spinnaker;

Q obuegocrynnyio maardopmy PaaS, Takyto kak Pivotal Cloud Foundry nnu Red Hat
OpenShift;

O mwiardopmy opkectpaunu ana Docker, Takyio kak Docker Swarm unu Kubernetes.

[ToapobHee 0 BapraHTax pa3BepTHIBAHUS 51 pacCKaxy B riase 12.

Pa3BepTbiBaHne (PyHKLWIA, OXBATLIBAOLWMX HECKONIbKO CEPBUCOB,
TpebyeT TWaTenbHOW KoopANHaLMK

Eiwe ogHa npobsieMa MUKPOCEPBUCHOM apXUTEKTYDHI CBSA3aHa C TeM, YTO Pa3BePThIBAHHE
byHKUMI, 0XBATHIBAIOLINX HECKOJIBKO CEPBUCOB, TPEOYET TIATENBHON KOOPANHALIMH
AeiicTBUI pa3HbIx KOMaHA pa3paboTku. Bam Heo6xoauMo BbIPAOOTATD IJIAH «BBIKATHI-
BaHMs» OOHOBJIEHUH, KOTOPbIiA 3aNpallMBaeT Pa3BepThIBAHNE CEPBUCOB C yYE€TOM UX 3a-
BUCUMOCTe. [[/151 cpaBHEHMSI: B MOHOIMTHON apXUTEKTYPe Bbl MOXKETE JIETKO BBIMTYCKATh
aBTOMaTHYeCKUe OOGHOBJIEHMSI JIJIsl HECKOJIbKUX KOMIIOHEHTOB.
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HeTpUBMANLHOCTL PELLEHUs O Nepexoae

Eule ogHa TPyAHOCTD CBsI3aHA C PElIEHHEM O TOM, HA KAKOM 3Talle XU3HEHHOrO IIMKJa
TIPUJIOKEHUS CJIeflyeT NePEeXOAUTh Ha MUKPOCEPBHCHYIO apXUTEKTYpy. HacTo Bo Bpemst
pa3paboTKK MepBOW BEPCUM BBI €l€ He CTAIKMBAeTeCh ¢ NpobaeMaMu, KOTOPbIE 3Ta
apxuTeKTypa pemraer. bosnee Toro, npuMeHeHue CI0XKHOTO, pacnpeneseHHOrO METOAA
HIPOEKTUPOBAHUS 3aMe/TUT Pa3paboTKy. /l/isi cTapTanos, KOTOPHIM 0OBIYHO Ba)KHEE BCETO
KaK MOXKHO ObICTpee Pa3sBHUBATh CBOIO OM3HEC-MO/IENb M COMYTCTBYIOLIEE IIPUTOKEHHE, ITO
MOXET BBUINTBCS B HENPOCTYIO AujieMMy. Vcrnosib30BaHne MUKPOCEPBHUCHOI apXUTEK-
TYPBI leJIaeT BBIIYCK HaYyaJIbHBIX BEPCHIA JOBOJIBHO TPyAHbIM. CTaprarnam 1o4yTH BCeraa
JIyullle HAYMHATD C MOHOJIMTHOTO IPHJIOXKEHHSI.

OnHako co BpeMeHeM BO3HUKaeT Apyrasi npobseMa: Kak CIpaBUTHCS € BO3pacTa-
[0lleH CJIOKHOCTBIO. ITO MOAXOASILINIT MOMEHT IS TOTO, YTOOBI Pa3buTh MPUIIOKEHHE
HAa MUKPOCEDPBHUCHI C pa3HBIMU yHKLUMIMU. PehakTOpHHT MOKET 0Ka3aThCsl HEMPOCTbIM
M3-3a 3alyTaHHBIX 3aBUCUMOCTeH. B rnaBe 13 Mbl TOroBOpUM O CTpaTerusx nepexoza
C MOHOJIUTHOM apXUTEKTYPbl HA MUKPOCEPBHUCHYIO.

Kak BuzuTe, HeCMOTPS Ha MHOXKECTBO JIOCTOMHCTB, MUKPOCEPBUCHI 00J1a/alOT U Cylile-
CTBEHHBIMU HeOCTaTKaMU. B CBsI3U ¢ 3THUM K Iepexo/y Ha HHX CJIe/[yeT OTHECTHUCh OYeHb
cepbe3Ho. Ho 06BIYHO 151 C/IOXKHBIX TIPOEKTOB, TAKMX KaK MOJIb30BATENbCKUE BEO- HIH
SaaS-npuoxenus, ato npaBuIbHbIA BbIGop. Takue obuiensBecTHbIE caiiThl, Kak eBay
(www.slideshare.net/RandyShoup/the-ebay-architecture-striking-a-balance-between-site-stability-
feature-velocity-performance-and-cost), Amazon.com, Groupon u Gilt, B cBoe Bpems nepeuiin
Ha MMKPOCEPBHCHI C MOHOJIUTHOU apXUTEKTYPBI.

ITpu ucnonp30BaHUM MUKPOCEPBHCOB MPUXOIUTCS UMETh 110 C MHOKECTBOM IIPO-
6J1eM, CBSI3aHHBIX C IPOEKTHPOBAHUEM H apXUTeKTypoi. K ToMy ke MHOrHe U3 3THX
npobieM UMEIOT HECKOJBKO PEIIeHH CO CBOMMHU ITIOCaMM M MuHycamu. Exnnoro
M€aJbHOTO pellieHnst He cyiecTByeT. UToOm TOMOUYb BaM ciesiaTh BoIbOp, A co3aal
A3bIK WIAGJOHOB MUKPOCEPBUCHON apXUTEKTYPBI U Gy/ly CChLIATHCA Ha HETO Ha CTPaHH-
1ax KHUrH. ITocMOTpUM, 4TO MpescTaBasieT co6oi 3TOT SA3bIK U MOYEMY OH BaM MPUTO-
OUTCA.

1.6. A3blk WabnoOHOB MUKPOCEPBUCHOM
apXUTEKTYpbl

ApXUTEKTYpa 1 NPOEKTHPOBaHHE B KOHEYHOM UTOTE CBOAATCS K MPUHATHIO PelIeHUH.
BaM HyHO pelnTh, Kakass apXUTEKTYpa Jydlle BCEro MOAXOAUT ISl BAIIErO NPHIIO-
JKEHUS1 — MOHOJIUTHAs1 MJIM MHKpOcepBHCHasi. [lesiast 3T0T BHIOGOP, BbI JOJIKHBI B3BECUTD
6o1b1I0€ KOJIMYECTBO 32 M NPOTUB. EC/In 0CTaHOBHTECh HA MUKPOCEPBUCAX, BaM NIPHETCS
CTOJIKHYTBCSI C MHOKECTBOM BbI30BOB.

S13bik WabIOHOB — XOPOIIKHi CIIOCO0 ONMUCAHUS APXUTEKTYPHBIX M MPOEKTHPOBOY-
HBIX METOAMK U IOMOTA€eT MPUHATH pellenrie. CHayana moroBOPUM O TOM, 3a4eM HYKHBbI
11a6JIOHBI IPOEKTHPOBAHMSI X COOTBETCTBYIOILHIA A3bIK, @ 3aTEM TPOUAEMCS 110 A3BIKY
11a6JI0HOB MUKPOCEPBUCHON apXUTEKTYPHL.
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1.6.1. MukpocepBuCHaa apxuTeKTypa He naHaues

B 1986 rony ®@pen Bpykc (Fred Brooks), aBrop kuuru The Mythical Man-Month
(Addison-Wesley Professional, 1995)', Bbickaszan MHeHKE, 4TO NTPH paspaboTKe mporpamM-
HOTro obecreueHnst He CyLIeCTBYeT YHUBEPCATbHDIX PEIIEHUN, DTO 03HAYAET, YTO HET
TaKHUX METOAUK UJIM TEXHOJIOTHIH, TPUMEHEHHe KOTOPBIX MOBLICUT Ballly IPOLYKTHBHOCTD
B lecsiTb pa3. TeM He MeHee U 110 NPOLIECTBUH HECKOJIBKUX AECATU/IETHIT TPOrPaMMHCTbI
TIPOZIOJIXKAIOT PbSIHO CIIOPUTH O CBOMX JIIOOMMBIX MHCTPYMEHTAX, Oyayuu yBEPEHHBIMU
B TOM, 4TO T€ JAl0T UM OTPOMHOE MPEUMYILECTBO B paboTe.

Bo MHOrux auckyccusix Takoro pofa MHEHUS CJAUUIKOM pacxoasatcst. [ns atoro de-
HOMEHa JlaXe eCTh CIeluatbHbiii TepMud — Suck/Rock Dichotomy (http://nealford.com/
memeagora/2009/08/05/suck-rock-dichotomy.html, Hun @opn (Neal Ford)), koTopsiit nio-
CTPUPYET CUTYAIUIO, KOT/Ia B MUDE MPOrPAMMHOT0 0OecTieueH st Bee MO0 0YeHb XOPOILo,
anbo oveHb m10x0. Takast apryMeHTaUNs UMEET CAEAYIOUMI BUI: €CIH Bbl caesaere X,
npou3oizeT KaTacTpoda, mo3TOMY Bbl JOJKHBI cesaTh Y. [IpumMepoM MOXKET CyKUTh
[IPOTHBOCTOSHUE MEX/Y CHHXPOHHBIM M PEaKTUBHBIM ITPOrPaMMUPOBAHUEM, 0OBEKTHO-
OPUEHTHPOBAHHBIM U (HYHKIMOHATLHBIM nozixoAaMu, Java u JavaScript, REST u obmeHoM
coobleHsIMU. B peasibHOCTH, ECTECTBEHHO, BCE HEMHOTO CJIOXKHEE, Y KaX 0 TEXHOJIO-
TMH €CTh HEOCTATKU M OTPaHNYEHUs, ee IPUBEPXKEHIbI X YaCTO UTHOPUPYIOT. B nrore
MEePeXo/l Ha Ty HJIM MHYIO TEXHOJIOTHIO OOBIYHO MPOMCXOLHT B COOTBETCTBUU C UUKIOM
3penocmu (https://ru.wikipedia.org/wiki/Gartner#Uukn_xaina), COCTOALIUM M3 MSATH CTaAUM,
BKJIIOYAS NUK UPeIMePHBIX 0xcudanuti (Mbl HAIUIN TIAHALIEKD), u3baeienue om urLoul
(3T0 HUKY/IA HE TOAUTCS) U NAAMO NPOOYKmMuUeHocmu (Tenepb Mbl MOHMMAEM BCE [LTIOCHI
Y MUHYCBI 1 3HaeM, KOT/IA 3TO JIyYille IPUMEHSTD).

MukpocepBUCbHI B 3TOM CMbIC/Ie He UCKToueH e, [loaxoauT /iu faHHas apXUTeKTypa
IJIS1 BAILIETo MPUJIOKEHUs, 3aBUCUT OT MHOXecTBa (pakTopoB. CiieqoBaTeIbHO, HEJb351
BOCIPHHUMATD UX KaK pelleHHe Ha BCe CJIyYau XXU3HH, PABHO KaK M HE CTOMT IOJIHOCTHIO
OT HUX OTKa3bIBaThesl. Kak 4acTo ObIBaeT, HYXKHO YUMTHIBAT KOHKPETHYIO CUTYALHIO.

OcHOBHOI1 TPUYNHON HENMPUMHUPUMBIX CIIOPOB O TEXHOJIOTHUSX SIBJISIETCS TO, UTO JIFO/[b-
MH 3a4acTyI0 ABUXYT aMoluH. B npeBocxoauoit kuure The Righteous Mind: Why Good
People Are Divided by Politics and Religion (Vintage, 2013) [xonatan Xaiiar (Jonathan
Haidt) onmuceiBaet paboTy yes0Be4eCKOro pasyma Ha NPUMeEpE CJIOHA U Hae3aHHKa. CIloH
npeacTaBsieT cob0it BMOLMOHANBHYIO COCTABJISIONLYIO HALIETO MO3Ta, KOTOpast IPUHU-
MaeT GoJIBIIMHCTBO peiueHnil. Hae3aHUK NpeacTaBaseT PAlMOHATBHYIO YaCTh: MHOTA
OH MOKET NOBJHATD Ha CJIOHA, HO Yallle BCeTro JIUIIb PALMOHAIM3UPYET TO, YTO CJIOH yXKe
¥ TaK caesIal.

M1, Kak coo0OIECTBO pa3paboTINKOB NPOrPAMMHOTO obecniedeHust, ZOIKHBI 1000-
POTb CBOIO IMOLIMOHAIBHOCTD U HAlTH Jyu1Inii ciocob 06Cy)IeHNs U IPUMEHEHHS TeX-
Hostoruit. OTJIMYHBIM METOOM 0OCYK/IEHUS U ONMCAHUS TEXHOJIOTUH sABJsieTcst popmar
wabnonos npoexmuposanus (BBULYy cBoed 00beKTUBHOCTH ). Hanpumep, onuchiBas ¢ ero
MOMOLIBIO MHCTPYMEHT Pa3paboTKH, BbI JOJIKHBI YIIOMSIHYTb M O HeoCTaTKax. Paccmo-
TPUM 3TOT hopMar.

' Bpyxc @. Muduueckuii yenoseko-mecsau. — M.: Cumsoui-11oc, 2010.
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1.6.2. LWabnoHbl NpoeKTUpOBaHUS 1 A3bIKKU WA6NOHOB

Hlabron npoexmuposanus — 3T0 MHOTOPa30BOe pellleHHe MPobJieMbl, BOZHHKAOUIEH
B Onpe/ieJIeHHOM KOHTEKCTe. ITO Ufiesi, KOTOpast BO3HUKAeT KaK 4acTh PeabHOM apXuTeK-
TYPbI 1 3aT€M TOKa3bIBaeT cebsl € Iy CTOPOHDI IPH NPOEKTHPOBAHUH TPOTPAMMHOTO
obecneyenns. Konuenuuio mabnonos npesnoxun Kpucrodpep Anekcanaep (Christopher
Alexander), npakTUKYIOUIKI apXUTEKTOP POrpaMMHBIX cucteM. EMy Takxke npuHaa-
JIEXUT MJes A3biKa wabnonose — Habopa wabI0HOB NPOEKTUPOBAHMS, KOTOPbIE PEIIAIOT
npobsieMbl B onpeseseHHoi obnactu. B ero kuure A Pattern Language: Towns, Buildings,
Construction (Oxford University Press, 1977) onucbiBaeTcs sS3bIK 11 aPXUTEKTYPHI,
cocrosimedt 13 253 mabsonoB. TaM MOXKHO HaWTH PELIEHHs U [I/Is1 BBICOKOYDOBHEBBIX
npobJieM, TaKMX KaK MOMCK MeCTa [Jist ropoa (<«I0CTYI K BOJE» ), U [l Y3KUX 32424
Hanoao6ue NPOEKTUPOBAHUS KOMHATHI (<OCBEIIEHHE IBYX CTOPOH KaX/0il KOMHATBI» ).
Kaxplii u3 a11x 11a610HOB pelaet npobieMy MyTeM yrnopsaaodeHust pruandecknx oobex-
TOB, BAPbUPYIOIHUXCS OT LeJIBIX TOPOAOB JI0 OT/EJIbHBIX OKOH.

Wneun Kpucrodepa Anexcanzepa NOMOLIH KOHUENUMAM 11a0JI0HOB HPOEKTUPOBAHHS
¥ 53bIKOB WAOJIOHOB CTATh OOIWENPUHATHIMU B Cpelle POrpaMMUcToB. O6beKTHO-
OpHeHTUpOBaHHbIe maboHbl cobpanbl B kiure Ipuxa lammel (Erich Gamma), Puvyapaa
Xesnma (Richard Helm), Panbda Jxoncona (Ralph Johnson) u [Ixxona Bauccuae-
ca (John Vlissides) Design Patterns: Elements of Reusable Object-Oriented Software
(Addison-Wesley Professional, 1994)'. 3ta khura caenana mabaoHbl NPOEKTUPOBAHKS
nonyaspHbeiMu y paspabotunkos. Haunnas ¢ cepeannbl 1990-x mporpaMMHUCTBI 32710~
KYMEHTHPOBAIH OEeCUHCJIEHHOE KOJIMYEeCTBO 1WAOA0HOB. [Ipoepammubiii wabron pemaet
ApXUTEKTYPHYIO npobiieMy, onpeesisi psijl B3aMMOIEHCTBYIOIMX MeXAy coboii mpo-
IPaMMHBIX 2JIEMEHTOB.

[peacTaBbTe, YTO BBI, K IPHMEDY, CO3/1a€TeE 3JIEKTPOHHbIM GaHKUHT, KOTOPbIH 10J1-
JKeH YYMTbhIBaTh Pa3HOOOpa3Hble MPaBUja NpeBbleHUs KpeauTa. Kaxaoe npaBuio
ONMHUCHIBAET OrpaHnYeHHe GajaHca Ha cYeTe U KOMUCCHIO, KOTOPask CHUMAeTCs MpH
UCYEPNIAHNU KPEJAUTHBIX CPEACTB. Ty 33724y MOXHO PELIMTb C MOMOLIBIO LIUPOKO
uzBecTHOTO mabaoHa «CTpaTerusi» M3 BbILIEYIOMSIHYTON KHUTH. Pellenne cocTout
M3 TpeX YacTe:

Q wunTrepdeiica Overdraft, KOTOPBIA HHKANCYJUPYET AJITOPUTM IPEBBILIEHUS KPEIUTA;

O 0AHOTO UM HECKOJBKUX &naccoxa—pea.nmaunﬁ, 110 OTHOMY AJ14 KaX/10T0 KOHKPETHOTO
KOHTEKCTa;

Q xJjacca Account, KOTOPBIH UCNOJIb3YeT HAIll JITOPUTM.

1Ia6non npoekrupoBanus «CTpaTerusi» sIBAETCS 06bEKTHO-OPUEHTHPOBAHHBIM, 110-
3TOMY 3JIEMEHTBI PEILIEHUs! BBINOJHEHBI B BU/E K1accoB. [1o3xe B 3TOM paszeJie g onuury
8bLCOKOYPOBHEBbLe NABTOHBI IPOEKTHPOBAHMS, B KOTOPBIX PEILEHUS COCTOSIT U3 B3aHMO-
JeHACTBYIONINX MeXy cob0ii cepBUCOB.

' Tamma 3., Xeam P., [Twconcon P., Bauccuoec [{xc. Tlpuembl 00b€KTHO-OPHEHTHPOBAHHOTO MPO-

extupoBanusi. [larrepusl npoextuposauusa. — CII6.: [Turep, 2016.
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OnHa U3 NpUYKH, oYeMy mabIOHb! TPOEKTUPOBAHUSI TaK LEHATCS, — OHH AOJIKHBI
OINKCHIBATh KOHTEKCT, B KOTOPOM KX MOKHO MPUMEHSTh. 10, 4TO pelileHHe OrPAaHUYEHO
Olpe/ieJIEHHBIM KOHTEKCTOM M MOJET IJI0X0 paboTaTh B IPYTHUX CUTYALMSIX, — 3TO LIar
BIIEPE/I 1O CPABHEHMUIO C TeM, Kak 06CysKAeHNe TEXHONOTHI Mporucxoauio pansire. Ha-
npuUMep, pellieHue, KOTopoe noaxoaut B Macitabax komnanuu Netflix, MoxeT okazatbes
HE CaMbIM JIYYLIMM J151 IPUJIOXKEHHUs C HECKOJILKIMU T10J1b30BaTeJISIMU.

Heo6x0aMMOCTb YYUTHIBATh KOHTEKCT AAJIEKO HE €IMHCTBEHHAS TOJOKUTEbHAS
cropoHa 1abJ0HOB MpoeKkTUpoBaHust. OHU 3aCTABJSIOT BAC ONUCHIBATD PYTrHe BaXKHbIE
aCMeKThl pellieHHns, KOTOPble YacTo YIYCKaloT U3 BUAy. PacnpoctpaHeHHas CTpyKTypa
11abJI0HOB BKJIIOYaeT B cebst TPU 0c060 BaXKHBIX pasfiesa:

Q npuyuHb,

O HMTOroBbIN KOHTEKCT;,

Q poacTBeHHBbIE 116/ IOHBL.

PaCCMOTpI/IM Ka)KIlbIﬁ M3 HUX, Ha4YUHas C IpUYHH.

MpUUMHBI: acneKTbl pewwaemMoit BaMy nNpobnemsl

Pasnen «npuuunor> (forces) B uabaoHe NPOEKTUPOBAHUS ONMCHIBAET Pa3/IMYHbIE ACTIEKTHI
npobyieMbl, KOTOPYIO BbI pellaeTe B 3alaHHOM KOHTeKcTe. OHU MOTYT MPOTHBOPEYUTD
APYT APYTY, O3TOMY MHOT/a NPOOJIEMY HEJb3sl PEUIUTh MOJIHOCThI0. To, Kakue 13 HUX
6oJiee 3HAYMMBI, 3aBUCUT OT KOHTEKCTA, I03TOMY BbI JOJIKHBI PACCTABUTH PHODUTETHI.
HanpuMep, Ko/l 1o/1keH ObITh MOHSTHBIM U Ppou3BoAUTENbHBIM. Koz, HanncaHHbIi B pe-
aKTHBHOM CTHJIe, TPOM3BOINTEIbHEE, YeM CUHXPOHHBIN KO/, HO 3a4aCTYIO B HEM CJIOJKHEe
pasobpartbcest. SIBHOE yKazaHHe MPUYUH MOMOTAET ONPEETUTHCS C TEM, KaKUe U3 aCTIEKTOB
11po6J1eMbl HEOOXOAMMO PELIUTb.

WUTOroBbIf KOHTEKCT: NOCNeACTBMUS
npuMeHenns wabnoHa

Pasnen «umozoewiii konmexcm» (resulting context) ONMUCHIBAET NOCAEACTBUS IPUMEHEHHUS
wabsoHa npoekTupoBanus. OH COCTOUT U3 TPEX YacTeil.

Q Ilpeumyuwecmea — npenMyIuecTBa mabI0Ha, BKAKOYAS aCMEKThI POOIEMBI, KOTOpbIE
OH pellaer.

Q Hedocmamxu — HEZOCTAaTKU 1113.6.110Ha, BKJIIO9as HEPEUIECHHbIC aCITIEKThbI l'IpO6JI€MbI.

Q 3ameuanus — HOBBIE ]'IpO6II€MbI, TNOABJIAIOUIUECA B PE3YJIbTaTe IPUMEHEHUA maboHa.

WTorosbiit KOHTEKCT opMUpYeT HoJIee KOMIJIEKCHOE M 00BEKTUBHOE 11PE/ICTAB/IEHNE
(6] pemeHl/m, 4YTO ITIOMOTaET caAeaaTb npaBnanmﬁ BbI60p HpI/I I'[pOCKTHpOBaHI/IPL
PoacTBeHHble WwabnoHbl NSTU TUNOB

Paznen «podcmeennvie wabnonwr» (related patterns) onuchiBaer cBsi3b MKy A€HCTBY-
IOUIMM U APYTUMH 1WAGI0HAMK NPOeKTHpoBaHus. CBsi3b ObIBA€T MSATH TUIIOB.
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Q IlIpedwecmeennux — npeauiecTByOUHil WabIOH, KOTOPbIA 060CHOBbIBAET MOTPED-
HOCTb B JaHHOM wabsone. Hanpumep, MHKPOCEPBUCHAsI apXMTEKTYpa — 3TO Tpe/-
LIECTBEHHUK BCEX OCTAJIbHBIX ABIOHOB B s3bIKe Ma0JIOHOB, KPOME MOHOJIMTHOM
ApXUTEKTYPHL.

Q Ilpeemnux — wabioH, KOTOPBII pelraet MpobJIeMbl, IOPOK/IEHHbIE J(aHHBIM Wab10-
HoM. Hanpumep, npu MCnosib30BaHHM MHKPOCEPBUCHOM apXUTEKTYPbl HEOOXOAUMO
NIPUMEHUTH LEJIblI Psi/l 1abJIOHOB-IPEEMHUKOB, BKII0Yas 0OHApy/KeHUEe CEPBUCOB
1 wabyoH «[Ipexoxpanuresiby.

Q Anvmepramuea — aJbTEPHATUBHOE PELIEHUE M0 OTHOIIEHUIO K AaHHOMY 11a0JI0HY.
HanpuMep, MOHOTMTHAs U MUKPOCEPBUCHASI aDXUTEKTYPBl — 3TO ajIbTePHATHBHBIE
crocoObl MPpOeKTHPOBaHUst NpuioxeHnst. HyxHo BbIOpaTh OfHY M3 HUX.

Q Obobusenue — 0bobuIeHHOE peletne npobaembr. HanpuMep, B rase 12 npeacraBieHbl
pasHble peanusanuu wabaona «OaUH CEPBUC — OMH CEPBEpP>.

Q Cneyuarusayus — CleLNATH3NPOBAHHAS Pa3HOBUAHOCTH mabnona. Hanpumep, B raa-
Be 12 BbI y3HaeTe, 4TO pa3BepThIBaHKE CEPBHCA B BU/IE KOHTEHEpa — 3TO YaCTHBIN
ciy4ait mabnona «OOUH CEPBUC — OAUH CEPBEP».

Kpome Toro, MOXXHO rpynimpoBarh uabioHb! 110 061aCTSIM, B KOTOPBIX UX IPUMEHSIIOT.
SIBHOE om¥caHne POACTBEHHBIX MIAGJIOHOB IOMOraeT NOJIYYHTh [IPEICTABIEHHE O TOM, KaK
3G GEKTUBHO PEWNTD Ty UM HHYIO TTPOOJIEMY.

[IpuMep BH3yanbHOTO MpeCTABIEHUS CBsi3el Mexay 1abJOHAMK IIPHUBE/EH HA
puc. 1.9.

Puc. 1.9. BusyanbHoe NpeACTaBNEHWE Pa3HOro BUAA CBA3EH Mexay WabnoHamm
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Ha puc. 1.9 npezncrasieHsl cieAyolIHe TUTIbI CBA3€H MeXTy abJoHaMHu:

O wabaoH-npeeMHUK pewraeT npobJemy, BO3HUKLIYIO B pe3yJibTaTe NPUMEHEHHs ia-
6JI0Ha-NIpeINIECTBEHHHKA;

O y oxHO# U TO# Ke MPoOAEMBI MOXKeT ObITh HECKOJIBKO aJIbTEPHATHBHBIX PELICHUH;
QO oauH wWaba0H MOXKET ObITH CIELUATU3UPOBAHHON BEPCHEN IPYTOro;

O wmabsioHbl, pewaoire NpobaeMbl B OHOM U TO# ske 061aCTH, MOXKHO CTPYINIUPOBATh
w1 06061WHTD.

Hab6op mab10HOB NPOEKTHPOBaHWS, UMEIOLIUX NOAOOHbIE CBSA3H, UHOTAA MOXKHO 00b-
eIHHUTDb B TaK HasbiBaeMblii A3bIK 1Wa610HOB. 11[abioHbI, BXOAAILKE B HETO, COBMECTHO
paboTaloT Haj peleHreM NpobJeM B onpeesenHoi obnactu. Hanpumep, a coznan a3bik
11a6JI0HOB MUKPOCEPBUCHOI apXUTEKTYPhl. ITO HAOOP B3AHMOCBA3aHHBIX METOIUK ISt
POEKTHPOBAHUA MUKpOCepPBUCOB. PaccMoTpuMm ero noapobee.

1.6.3. 0630p s3bIka WAGMOHOB
MWUKPOCEPBUCHON apXUTEKTYpbI

S3biK 1a6I0HOB MUKPOCEPBUCHOM aPXUTEKTYPbl — 3TO HAGOP METOMMK, KOTOPBIE T0-
MOTAIOT B MPOEKTUPOBAHUM NPUJIOKEHUN Ha OCHOBe MUKpocepBucoB. Obuas cTpyk-
Typa 3TOro si3bika nokasasa Ha puc. 1.10. [Ipexze Bcero oH nomoraer onpefeauTbhCs
C TeM, HYXHO JI1 BaM UCIO/Ib30BaTb MUKPOCEPBUCHYIO apXUTEKTYpy. OH onuchIBaeT
06a no1xo1a, MUKPOCEPBUCHBIA U MOHOJIUTHBIH, BMECTE C UX JOCTOMHCTBAMHU U HEMO-
CTaTKaMH. A eCI1 MHKPOCEPBHCHASI aDXUTEKTYpa MOAXOAUT /IS BalIero NMPUJIOKeHHUS,
A3bIK 1a610HOB MoMOoXeT 3¢ EKTUBHO ee 3a€iCTBOBATD, Pellasi Pa3INYHbIe IPOOIEMBI
[IPOEKTUPOBaHUA.

JlaHHBIH SA3bIK COCTOMT M3 HECKOJIbKHX rpymn mabnonos. B sieBoit yacty puc. 1.10 npex-
CTaBJIeHa rPYyMNa 1abI0HOB APXUTEKTYPbI MPUI0KEHHS, B KOTOPYIO BXOAST MOHOJIUTHbIE
1 MHKPOCEPBUCHBIE METO/IBI MPOEKTHPOBAHUS. ITO WAGIOHDI, KOTOPbIE 0OCYKAAIOTCS
B 3TOM 71aBe. OcTasIbHas YaCTh SI3bIKA COAEPIKUT IPYIIbI WabJIOHOB IS pelueHust npobJiem,
MOPOXK/IEHHbIX MUKPOCEPBUCHOM apxuTeKTypoil. 111ab0HbI TaoKe AeISITCS HA TPH YPOBHS.

Q HUnppacmpyxmyphole wabaons: — pelwaoT mpobIeMbl, B OCHOBHOM KacaloUIHecs UH-
dbpacTpyKTyphl U He OTHOCSLINECS K pa3paboTke.

Q Undpacmpyxmypa npunoxcenus — npefHasHaYeHbI [yt UHOPACTPYKTYPHBIX 33/a4,
BJIMSIIOLIMX HA Pa3paboTKy.

Q labronvt npunoxcenus — pewaOT MpodIEMBbL, C KOTOPHIME CTAJIKUBAIOTCS pa3paboT-
YHKH.

[11a610HbI TPYNNMPYIOTCA B 3aBUCUMOCTH OT TOTO, KAKOTO Po/a MpobieMbl OHY pelia-
10T. PaccMOTpHM OCHOBHbIE IPyIb abJI0HOB.
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LLiabnoHbl Anst pa3bueHnst NpUNOXXEHNss Ha MUKPOCEepPBUCHI

Pemmenue o ToM, KakuM 06pa3oM pa3buTb cHcTeMy Ha HabOP CepBUCOB, CPOJHK HUCKYC-
CTBY, HO B 3TOM BaM MOXXET IOMOYD LEJIbIN Psij cTparteruil. /lBa wabJioHa IeKOMNO3ULUY
(puc. 1.11) no-pa3HOMy NOAXOJAT K ONpeeJeHUI0 apXUTEKTYPbI IIPHUJIOXKEHHUSI.

Puc. 1.11. CywecTeyeT ABa MeTOAa AEKOMNO3UUMK: NO BU3HEC-BO3MOXKHOCTAM (KOrAa CepBUCHI
rpynNUpYIOTCA Ha OCHOBE 6M3HEC-BO3MOXHOCTEN) M NO NPOBNEMHBIM 06NacTAM
(cornacHo NpeAMETHO-OPUEHTUPOBAHHOMY NPOEKTUPOBAHMIO)

AT wabnoHbI OAPOHHO ONMUCHIBAIOTCS B TJIaBe 2.

LLIabnoHbl B3auMoaencTeums

[1punoxeHiie, 0CHOBAaHHOE HA MUKPOCEPBHUCHOU apXUTEKTYDE, 1BJISIETCS pacipe/aesileHHON
cucteMoil. BaxxHyI0 poJib B 3TOH apXUTEKTYPE UTPaeT MEXIPOLIeCCHOE B3auMoeiicTBue
(interprocess communication, IPC). Bam npuaeTcst npuHATb Psi apXUTEKTYPHBIX pelle-
HUU O TOM, KaK Ballld CEPBUCHI OYAyT B3aMMOJENUCTBOBATH APYT C APYTOM U C BHEIIHUM
mupoM. Ha puc. 1.12 nokazannl ab/ioHbl B3aMMO/IENCTBYSA, Pa3/Ie€eHHbIE HA AT TPYIIL.

a
a

Cmunv 83aumodericmeus. Kakoit mexanusm IPC ciieayer ncnosb3oBats?

Obnapyncenue. Kakum 06pasoM KireHT cepsuca y3naer ero IP-aapec, 94to6s1, Hanpu-
Mep, BoinosiHuTs HTTP-3anmpoc?

Haoexcrocmo. Kak obecniedyutsb HaJleXKHOE B3aUMOelCTBHE MeX/]y CEpBHUCAMU C yie-
TOM TOTO, YTO HEKOTOPbIE U3 HUX MOTYT ObITH HEJ.IOCTyIIHbl?

Tpanaaxyuonmnvili 06men coobusenusmu. Kak ciefyer HHTErpUpoOBaTh OTIIPABKY CO-
obwenuit ¥ nybrkaumio coObITHI ¢ TpaH3aKIMAMY 6a3 JaHHBIX, KOTOPble OOHOBJISIOT
6usHec-uHGOPMaUHIO?

Buewnuii API. Kakum 06pa3oM KJMEHTbI BAlllero MPUIOKEHUs B3aUMOAEHCTBYIOT
c cepBucamu?

B riiaBe 3 paccMAaTpUBAIOTCsl NEPBbie YEThIPE TPYIINbl IABN0HOB: CTHIIb B3aUMO/IEH-

cTBUS, OGHAPYXEHHE, HAJIEKHOCTh U TPAH3aKIMOHHbBIA 06MeH coobuiennamu. B riase 8
MBI OCTaHOBMMCS Ha mabsonax BHewHero API.
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LLIa6n0oHbI COrNAacCoOBAHHOCTU AAHHbIX
AN Peanv3aunmn ynpasneHns TPaH3aKUMaMm

Kak ynomuHasiocs patee, 1uisi obecredeHus caboi CBA3aHHOCTH KaXKbIH CePBUC JIOJIKEH

nMeTh cobeTBenHy0 6ady nanHbx. K coxaneHunio, Takoi moaxo/ YpeBaT HEKOTOPLIMU

cyluectBeliHbIMU npobsemaMu. U3 raBbl 4 Bbl y3HaeTe, YTO TPAAMIIMOHHASL METOAMKA

¢ Ucnosib30BaHueM pacrpeiesnieHHbIX Tpan3akunil (2PC) He mogXoauT 1151 COBPEMEHHBIX

npunoXeHuit. BMecTo aToro cornacoBaHHOCTb IAHHBIX CJIELYeT 00eCIeYUBATD € TOMOIIBIO

mabiona «IlosectsoBanue». [11abn0HbI, CBA3aHHbIE C JAHHBIMY, TOKa3aHbl Ha puc. 1.13.
Bcee o1 uiabsionsl noapo6Ho onuckiBaoTes B riiaBax 4—6.

Puc. 1.13. MockonbKy Kaxabli cepsuc paboTaeT ¢ cobcTBeHHON B/, Ans COrnacoBaHMa AaHHbIX MEXAY
pasHbiMK cepsucamu Tpebyertca wabnoH «MoBecTBoBaHWE»

LLIabnoHbI 3anpalumMBaHKS AdHHbLIX B MUKPOCEPBUCHOMN apXUTEKTYpe

Hcnonb3oBanne oTae bHON 6a3bl JaHHBIX B KAXKAOM CePBHCE UMEET elle OJUH Hejlo-
CTATOK: HEKOTOPbIE 3AMPOCH! ZOKHBI 0OBEANHATh HHOOPMALUIO, [TPUHALJIEKAILY O
HeCcKOJIbkUM cepBUcaM. JlaHHbIe cepBUCa AOCTYNMHBI TOJIBKO Yepe3 ero API, noatoMy Bbl
He MoxeTe NpiMeHATh K ero b/l pacnpenenennsie 3anpockl. Ha puc. 1.14 nokasaHsl He-
CKOJIbKO U1a6JIOHOB, C IOMOILBIO KOTOPBIX MOYKHO PEAIM30BaTh 3aNPOCHI.

Puc. 1.14. NockonbKy Kaxabli cepsuc paboTaeT ¢ cobcTeeHHOM B/, ANS U3BNeYeHUs AaHHDIX,
Pa36bpOCaHHbIX NO HECKONbKUM CEPBUCAM, CNeAYET UCNONb30BaTb OAWH M3 WABNOHOB 3aNPOCOB

MHoraa MOXKHO MpUMeHATb wab/1oH oobenunenus API, kotopsiii o6paiaetcs k API
OHOI'0 MJIM HECKOJIbKHX CEPBUCOB U arperupyeT pe3yJibTaThl. B HEKOTOPHIX cUTyauusx
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npuxoauTcst npuberatb K KOMaHAHBIM 3aMPOCaM C pas/eJeHUeM OTBETCTBEHHOCTH
(command query responsibility segregation, CQRS), koTopble XpaHAT OAHY UK He-
CKOJIbKO KOTHi1 JaHHDIX U MO3BOJISAIOT JIETKO K HUM 06pauiaThCsi.

LLIabnoHb! pa3BepTbiBaHWS CEPBUCOB

[Tpouecc pasBepThIBaHUSI MOHOJTUTHOTO NPUJIOXKEHHUS! HE BCETAA NPOCT, HO OH MPAMOJIU-
HEEH B TOM CMbICJI€, YTO HY>KHO Pa3BEPHYTh JIUILb OJHO NPUJIOXKEHHUE, MHOTOYUCJIEHHbIE
9K3eMIIAPbl KOTOPOTo OyAyT HAXOANUTHCS 32 GATAHCUPOBIIMKOM HArPy3KH.

Ipunoxenne, 0CHOBAHHOE HAa MUKPOCEPBHUCAX, HAMHOTO CJIOXKHEe. Y BaC MOTYT ObITh
JECSITKU M COTHH CEPBUCOB, HAMMMCAHHBIX HA PA3/TMYHBIX SI3bIKAX C UCMOJIb30BAHUEM pa3-
HbIX HpeiiMBOpKOB. VI mpueTcs ypasJisiTh HAMHOTO GOJIBUIUM KOJIMYECTBOM 3/1EMEHTOB.
[11absioHbl pa3BepThiBaHMS MOKa3aHb! Ha puc. 1.15.

Puc. 1.15. Heckonbko WwabnoHOB pa3sepTbiBaHUA MAKPOCEPBUCOB. TPaANUMOHHbIA NOAXOA
COCTOUT B pa3BepTbiBaHUN CEPBUCOB B POPMATE yNakoBKK ONpeaeneHHOro A3bika. Y Hero ecrb
AABE COBpeMeHHble anbTepHaTuebl. MNepsas — passepTbiBaHWE CEPBMCOB B BUAE BUPTYaNbHbIX MaLUWH
(BM) nnun koHTeliHepos. Bropas — 6eccepBepHble TEXHONOMMM: Bbl NPOCTO 3arpyxaeTe CBOMU Kog,

a beccepsepHas nnatdopMa ero BuINoNHaEeT. CneayeT UCNONbL30BaTb aBTOMATU3MPOBaHHYIO NNaTgopMy
C NOAAEPXKOW CaMoobCnyxuBaHUs ANsl Pa3sepTbiBaHUS U aAMUHUCTPUMPOBAHUA CEPBUCOB

TpaauunoHHbI# (YacTo pyuyHOH) ciocob pa3BepThIBaHUS MPUJIOKEHUH C NpUMEHe-
HueM HOPMATOB YNIAaKOBKH, XapaKTEPHBIX JJIs1 ONpeesIEHHOTO si3bika (Hanpumep, W AR-
(daiinoB), Heslb3si MaCIITAOUPOBATD [ MOAAEPKKU MUKPOCEPBUCHON apXUTEKTYPHI.
Bam Hy»xHa BbICOKOaBTOMaTH3MpOBaHHasi UHGPACTPYKTypa pa3BepThiBanus. B uneane
cJiellyeT UCI0J1b30BaTh M1aThOpMy, KOTOpast MO3BOJIseT Pa3paboTUYNKy Pa3BepTHIBATH
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¥ aJIMUHUCTPUPOBATb CBOU CEPBUCHI C MIOMOIIBIO MPOCTOTO MOJIb30BATEBCKOr0 HHTEP-
deiica — KoHCOABbHOTO MK rpadudeckoro. Takue maarpopMbl 0OGBIYHO OCHOBAHBI HA
BUPTyasibHbIX MalnHax (BM), KoHTeiiHepax niin GeccepBepHbIX TEXHOJOTUsIX. Pa3Hble
BapHAHTHI Pa3BEPTHIBAHUS PACCMATPHUBAIOTCS B TJ1aBe 12.

LLIabnoHbl HabnoAAEMOCTN NO3BONSIOT NOHATD,
Kak cebsa BeaeT npunoxeHue

KnioueBbIMH MOMEHTaMHU aJIMUHUCTPUPOBAHNS TIPUIOXKEHUS SABJISIOTCS IOHUMaHKe TOTO,
KaK OHO BezeT cebst BO BpeMst paboThl, M IUarHOCTHKA TaKUX MPoOJieM, KAK Hey/TauyHbIe 3a-
TNPOCHI ¥ NTPOJOJIKUATEIBHOE BpeMst 0KiaHusl. MOHOTMTHBIE TPHJIOXKEHHS He BCer/a JIerko
AHAJIM3UPOBATD U AUATHOCTHPOBATh, HO OTHOCHUTEJIHHO MTPOCTOM U TIPSIMOJIMHEIHBIH MeXa-
HU3M 06paGOTKH 3a1POCOB 0bJIeryaet 3Tu 3a1a4u. BaaHCHPOBIIMK HArPY3KU HANPABJIseT
KQXK/IbIi1 BXOASIIMI 3aNPOC K ONPeleIeHHOMY 3K3eMILISIPY NPUJIOXKeHHs], KOTOpPOe BbITOJI-
HsieT HeGOJIbIlIoe KOJIMYECTBO 3aMpOCoB K 6a3e JaHHBIX M Bo3BpauiaeT oteeT. Hanpumep,
€CJIM HY)KHO MOHSITh, Kak 611 00paboTaH TOT WIIH MHOM 3ampoc, Bbl MOXKETE IIPOCMOTPETD
KypHaIbHbIN (ails TOro 3K3eMILISIPa ITPUJIOKEHHST, KOTOPBIMA 3TUM 3aHUMAJICS.

AHaJIM3 ¥ IMarHOCTHKA NPo6JIeM B MUKPOCEPBUCHOW aPXUTEKTYPE HAMHOTO CJIOXKHee.
3anpoc MOXET «IpbIraTb» OT OJHOTO CEPBHCA K IPYrOMY, NIPeX/e YeM KAHEHT NMOJyYUT
otBeT. TakuM 06pa3oM, Bbl HE MOXKETE I1POCJIEAUTD ITOT MPOLECC B €MHOM XKYPHATLHOM
¢aitne. TouHo Tak XKe OCJI0KHSETCS1 JUarHOCTHKA BpeMEeHH 0XKUJaHMs1, Be/lb KOPEHb MPO-
61eMbI MOKET HaXOANUTHCS B Pa3HBIX MECTaX.

Jl1st IpOEKTUPOBAHUS HAOJIIOAAEMBIX CEPBUCOB MOXHO MCIIOJIb30BATh CJIEAYIOLIE
urabIoHbI.

Q API nposepxu pabomocnocobrocmu. Co3aaiite KOHEYHYIO TOUKY, KOTOPasi BO3BpAILaeT
[AaHHBIE O COCTOSIHUM CepPBHCa.

Q Azpezayus wypHanos. 3anuchiBaiiTe MNOBeEHUE CEPBUCOB M COXPaHANTE 3TH 3aITHCH
Ha LIEHTPAJIbHOM CepBepe C IMO/JePXKKOI MOMCKA U ONOBelLeHHIA.

Q Pacnpedenennas mpaccuposxa. HazHavaiite Kax/a0My BHEIIHEMY 3alPOCY YHUKAJb-
HBIH MIEHTU(PUKATOP U OTCIEKUBANTE €T0 NlepeMelleHre MeX/IY CEPBUCAMMU.

Q Omcaewcusanue ucknouenui. OTIPaBAANUTE OTYETHI 0O UCKIIIOUEHUSIX COOTBETCTBY-
IOI[EMY CEPBHUCY, KOTOPbIH MX AeNYIIHLHPYET, ONOBELLAeT Pa3pabOTYNKOB 1 OTCJIe-
’KMBaeT pa3pelleHne KaxKI0il HCKIIOYUTETbHON CUTYal[UH.

Q Iloxazamenu NPURONCEHUA. Co6npaﬁTe KOJIMYECTBEHHbIE 1 OLICHOYHBIE MOKa3aTE/ !
U AenauTe ux AOCTYITHBIMH [IVIs1 COOTBETCTBYIOLLETO CEPBUCA.

O Bedenue xyprara ayouma. 3aUCHIBAATE B KyPHA AEHCTBUS MOJIb30BaTENEH.

A1y wabnoHb N0APO6HO ONUCHIBAIOTCS B rJ1aBe 11.

LLIa6NOHLI aBTOMATMUECKOrO TECTUPOBAHUS CEPBMCOB

[1o cpaBHEHMIO C MOHOJTUTHBIMH NIPUJIOKEHMSIMU MUKPOCEPBUCHAS apXUTEKTYpPa 00.1er-
YaeT TECTUPOBaHHE OTAENbHBIX CEPBUCOB, TaK KaK WX pa3Mep HaMHoro Menblue. Ho B To
XKe BPeMsi BAXKHO yOE[NTLCS B TOM, YTO OTZAEJIbHBIE CEPBUCH XOPOLIO paboTAIOT BMeECTE,
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uzberast p1 3TOM MCII0JIb30BAHUS CI0XKHBIX, MEJIJIEHHBIX U HEHAIEKHBIX CKBO3HBIX
TectoB. Crefyrouine wWabnoHs! yIUPOLIAIOT 3Ty 3a4a4y, MO3BOJIASA TECTUPOBATh CEPBUCHI
M30JIMPOBAHHO JIPYT OT ApYyra.

Q Tecmuposanue KoHMpPaxKmogs ¢ pacuemom Ha nompebumens — NPOBEPKaA TOTO, YTO cep-
BHUC OTBEUAET OKUAAHHSM KJIHEHTOB.

Q Tecmuposanue KOHMPAKMOs 1a cMopoHe nompebumens — NPOBEPKA TOTO, YTO KJIUEHT
MOXET B3aUMO/IEMCTBOBATD C CCPBUCOM.

Q Tecmuposanue KoMnonenmos cepsuca — TeCTHPOBaHKE CEPBUCA B U30JISLUH.

I1u 1abJIOHBI TECTHPOBAHUS MTOAPOOHO ONUCHIBAIOTCA B I1aBax 9 v 10.

LLIabnoHbl Ana peweHnUsa CKBO3HbIX Npobnem

MukpocepBucHas apXHTEKTYpa [1Pe/lycCMaTpUBaeT MHOTOYHCIEHHbIE ACMIEKThI, KOTOpbIE
JOJIKHBI ObITH PEATH30BaHbl B KAXK/IOM CepBHCe, BKJIIOYas WAabJ0HbI HAGII0AaeMOCTH
1 obHapyxeHust. OHU TaKXKe JOJKHBI PET30BaTh IAGJIOH BbIHECEHHS] KOHDUTYpalnK
BOBHE, KOTOPbIH 1IPEIOCTABJISCT CEPBUCY TaKYIO MHOOPMALMIO, KAK TapaMeTPhI I0JIKJII0-
yeHus1 K 6a3e JAHHBIX Ha 3Tane BbINOAHeHHs.. Hanncanue Beex aTX GyHKUMH ¢ HYJIs 1715
KQKI0T0 OTAEIbHOIO CepBHCA 3aHs/10 OBl CIUINIKOM MHOro BpeMenu. HamHoro siyyine
IPUMEHSATD 1WAbJIOH WACCH MUKPOCEPBUCOB M CTPOMTD CEPBUCHI HA OCHOBE (PPEHMBOPKOB
C NOAAEPKKOH 3THX BoaMaxkHocTel. ITonpobuee 06 sTom — B riase 11.

LLlabnoHbl 6e30nacHoCTH

B MukpocepBrcHO# apXxuTeKTYPC ayTeHTH(HOUKALMIO NOIB30BATe N OOBIYHO BBITIOJIHSIET
API-numi03, KOTOPBIiT 3aTeM A0JIKEH NepesaTh y4eTHYI0 HHPOPMALIUIO, HATIPUMEDP UIEHTH-
¢duxaTop 1 poJiu, Bbi3piBaeMOMY cepBucy. HacTo aJist 3TOro NPUMEHSIIOT TOKEHBI IOCTY 1A,
takue Kak JWT (JSON Web token). API-uin03 nepenaer TokeH cepBucaM, KOTOpble
MOTYT €r0 MPOBEPHUTD U U3BJIEYb M3 Hero nHopMauuio o nojb3obarese. llabnon «Token
noctyna» noxpobHo obcyxaaercs B rviase 11.

OcHOBHOE BHUMaHMe B A3bIKe WAGI0HOB MUKPOCEPBUCHOM apXUTEKTYPBI YIEIAETCS
pelIeHHIO 3aJa4 [TPOEKTHPOBAHHUS, UTO HeyAUBUTENbHO. OUEeBUHO, YTO AJIS YCIEUIHOM
pa3paboTKu MPOrpaMMHOr0 0GeCTIeYeHUs HY)KHO BbIGPATD MOAXOAAILYI0 apXUTEKTYPY,
HO 3TO ellle He BCe. Bbl Takike JOMXKHBI YYUTHIBATh TAKHeE aCTEKTHI, KAK MPOLeCC 1 opra-
HU3a1Ms pa3paboTKK U OCTaBKH.

1.7. TloMMMO MUKPOCEPBUCOB:
npouecc 1 opraHusaums

MUKpoCepBHUCHAsE APXUTEKTYPA OOBIYHO CTAHOBUTCS JIYYIIMM PELIEHUEM [JIsi KPYTIHbIX
H CJIOXKHBIX npusioxkeHni. Ho cosjlarive ycrnemsoro npoaykra TpebyeT He TOJIBKO BbIGOpa
ﬂOllXOlIﬂllleﬁ APXUTEKTYPbI, HO U leaBPlJIbHOﬁ OpraHru3alMry U HaJTaXKUBaHHs NTPOLIECCOB
pa3paboTku 1 JOCTaBKU. B3auMOCBsi3b MeX Iy MPOLECCOM, OPraHM3alKei i apXUTeKTY-
poii mokasaHa Ha puc. 1.16.
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Puc. 1.16. PerynspHbiit 1 OnepaTUBHbIM BbiMyCK OGHOBNEHWIA ANS KPYMHbIX U CNOXHBIX NMPUNOXKERUIA
TpebyeT CoMeTaHWs MUKPOCEPBUCHOW apxuTEKTYpbl C DevOps, BKNOUas HenpepbiBHbIE 40CTaBKY,
pa3sepTbiBaHne U Hebonblune aBTOHOMHbIE KOMaHAbI

C apxHTEKTYPOii Mbl YK€ ONpefe/nIuCh. PaccMOTPUM OpPraHMU3alMIo U IPOLECC.

1.7.1. OpraHusaums pa3paboTku n 4OCTaBKK
NporpamMHoOro obecneyeHus

Ycnewnas nesTenbHOCTh OPraHU3alUK COMPsIXKEHA C pacClIMPEHUEM KOMAH/Ibl pa3pa-
GoTku. B yeM-To 31O X0pOLIO, Beib YeM Hoiblile paspabOTYHKOB, TeM GOJIbLIE OHU MOTYT
caenarb. Ho, kak nuer @pex Bpykc B kHure « MubHYecKHii 4e10BEKO-MeCAL», 3aTPAThI
Ha B3anMozeiicTBue B komanze padMepa N coctasisior O(N?). Eciin komaHaa CIMLIKOM
paspacTtaeTcsi, OHa CTAHOBUTCS HeaHeKTUBHOM 13-32 MEIJIEHHON KOMMYHHUKALMK MEXK/Y
yuactHukaMu. I1peacraBbre cebe exelHeBHbIE IATUMHUHYTKH, Ha KOTOPBIX PUCYTCTBYIOT
20 yeJioBeK...

PeuteHue 3ak/i0uaetcsi B pa3brueHUH 60IbLION KOMaHIbl HA HECKOJIBKO MEJIKHX,
YUCIEHHOCTBIO He 6osiee 8—12 yenoBeK. Y KaXKA0M KOMaH/bI €CTh YeTKass OU3HeCc-0pu-
€HTMPOBAHHAS 1LeJIb: pa3paboTKa U N0 BO3MOXHOCTH aAMUHUCTPUPOBAHUE OJHOTO U/U
HECKOJIbKUX CEPBUCOB, KOTOPbIE PEATH3YIOT ONpee/IeHHYIO BO3MOXHOCTb MM OH3Hec-
¢byukumio. Komanaa gosxHa 6biTh MHOrOnpoduabHON U yMeTb pa3pabaTbiBaTh, TECTH-
pOBaTh M Pa3BePTHIBATH CBOU CEPBHUCHI, He TPeOysl PerysipHOro B3aUMOAEHCTBUS MM
KOOPAMHALIHH C APYTUMH KOMaHIaMH.

O6paTHbii maneBp Konsesn

st 3¢ PeKTUBHOM KOCTABKYM NPOrpaMMHOr0 00ecrneYeH st MpU MCONb30BAHUN MUKPO-
CepBUCHO apXUTEKTYPHl HEOOXOAMMO YUUTHEIBATh 3akoH Konses (ru.wikipedia.org/wiki/
3akoH_KoHBes ), KOTOPhIii IIacHT: «Opeanu3ayus, npoexmupyouas cucmemsl, obpeuena
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80CTPOU3BO0UNY APXUMEKTMYDY, UMUMUDYIOUYIO CIPYKMYDPY COOCMBEHHBIX KOMMYHUKAUULL>
(Mensun Kouseit (Melvin Conway)).

W HbIMU CIOBaMHU, apXUTEKTYpA IPUJIOKEHHS OTPaXKaeT CTPYKTYPY OPraHU3aluH, KOTopast
ero pa3pa6orana. ITo 3Toit npuuune 3akoH KoHBes cnenyeT npuMeHATb 3310M Hanepen
(www.thoughtworks.com/radar/techniques/inverse-conway-maneuver) 1 IIPOEKTHPOBATb CBOIO Opra-
HU3ALMIO TaK, YTOOBI €€ CTPYKTypa OTPaXkasia MUKPOCEPBUCHYIO apxuTeKkTypy. Biarogaps
3TOMY BalllM KOMAH/bl pa3paboTynKoB GYAyT TAKUMU e C1abo CBA3aHHBIMHU, KaK U CaMH
CEepPBHCDIL.

HeckobKO MeJTKUX KOMaH/ BHIMTPBIBAIOT B NPOAYKTUBHOCTH Y OXHOHM KPYMHOHM.
Kak roopusoch B nozapaszese 1.5.1, MUKpocepBHCHAsI aDXUTEKTYpa UTPaeT KJII0UeBYIO
POJIb B BO3BMOKHOCTH CIEJIaTh KOMaH/Ibl aBBTOHOMHBIMH. Kaxxiast u3 Hux Moxer paspaba-
TbIBaTh, Pa3BEPTHIBATh U MACIITaOUPOBATh CBOU CEPBUCHI H€3 COTIACOBAHMSI C APYTUMHU
koManaamu. Kpome toro, Bbl Bcerna Oyzere 3HaTh, K KOMY 00pallaThCsl, €CU CEPBUC
He COOTBETCTBYET OTOBOPEHHOMY YPOBHIO YCJIYT.

[ToMuMO TIpoYero, Takoi MOAXOM 3HAYUTENHHO MOBHILIAET MACITAOUPYEMOCTb Op-
ranusanuu. OHa MOKeT pacuUIMPsITbCs, NPUCOEAMHSIsT HOBble KoMaHAbl. Eciu kakas-to
M3 KOMaH/I CTAaHET CJMILKOM 60JIbIION, MOXKHO Pa3OUTh ee U CBS3aHHbIE C HEH CEePBUCHI
Ha HECKOJIbKO yacTel. Y mocKosbKy KOMaH/Ibl ¢1abo CBA3aHbl MEXAY COOOM, Bbl MOXeETE
u36exatb npobieM ¢ KOMMYHHKALMEN, TPUCYIIMX 6ObLIMM OpraHu3auusiM. B urore
NosiBIeHHe HOBBIX JIIOfeH He CKaXXeTCs! Ha MPOAYKTHBHOCTH.

1.7.2. Tpouecc pa3paboTku n AOCTaBKN
NporpaMMHoro obecneyeHust

Hcnonb3oBaHre MUKPOCEPBUCHOM apXUTEKTYPBI B COYETAHUU C KAaCKaJIHOH MOJIEJIBIO pa3-
paboTku HamoMuHaeT e3ay Ha Ferrari, B KOTOpbI# 3anpsixkeHa J1o1ajib, — OOJIbUIHHCTBO
NperMYILECTB MUKPOCEPBHUCOB NOMPOCTY TepsieTcs. Ecau Bbl XoTUTE CO34aBaTh NPUIIO-
KEHUs ¢ MUKPOCEPBUCHOU apXUTEKTYpPOii, KpaiiHe BaXHO BHEAPUTb FHOKHE METOAUKH
paspaboTKK U pasBepThiBaHuUs, Takue Kak Scrum unu Kanban. B gononsenue k stomy
cJieyeT NPaKTHUKOBATh HENpepbIBHbBIE JOCTAaBKY M PAa3BEPThIBAHUE, KOTOPbIE ABJSIOTCS
yactbio DevOps.

Jlxe3 Xamb6n (Jez Humble) npennaraer caenymouiee onpeaesieHne HenpepbiBHOM
noctaBku: «Henpepvignas docmaeka — amo 603MOHCHOCTL OOCMAGAAMD USMEHEHUS 6CeX
munos (8K104as HOBbLE 603IMONCHOCTNU, 0OHOBNEHUA KOHDULYPAUUY, 3ANIAMKY U IKCNEPU-
MeHmanvhvie QYHKYUU) 8 NPOOYKM UNU NOAL30BAMENIM 6e30NaACHbIM, Gbicmpbim U Ycmou-
yusvim cnocobom»> (https://continuousdelivery.com/).

KitroueBast xapakTeprCcTHKa HelPepbIBHOM JOCTABKW COCTOMUT B TOM, YTO [TPOrPaMMHOE
obecneyeHre BCETia TOTOBO K BbINYCKY. ITO TpebyeT BBICOKOTO YPOBHS ABTOMATH3allMH,
B TOM YHCJIe aBTOMAaTHYeCKOTr0O TeCTUPOBaHUs. JlornyeckuM pa3BuTueM SIBJISETCS He-
npepbIBHOE aBTOMATHYeCKoe pa3BepThbIBaHME FOTOBOrO KOAA B IIPOMBILIJIEHHOH Cpeje.
BbicoKOnpoayKTUBHbIE OPraHU3alMH, MPAKTUKYIOUIHE 3TOT MOAXO0/, PA3BEPTHIBAIOT U3-
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MEHEeHHsI M0 HECKOJIbKY Pa3 B JIeHb, CTAJIKUBAIOTCS C MEHBIIUM KOJHYECTBOM nepebGoeB
B [POMBIILJIEHHOM CPefie, HO €CJIH 3TO BCe K€ MPOU3OILLIO0, B COCTOSIHUM OBICTPO BOCCTa-
HOBHUTD paboty (puppet.com/resources/whitepaper/state-of-devops-report). Kak ynomunanoch
B rnozipa3ziesie 1.5.1, MMKpOCepBHUCHasl apXUTEKTYPa HANPSIMYIO MOAAEP/KUBAET HeNpe-
pbIBHbIE 1OCTaBKYy U Pa3BEPTbhIBAHUE.

BbICTPO NpoABUraiTech BNepen, He I0Masi HAYEro Ha CBOEM NyTH

Llens HenmpepbIBHHIX HOCTAaBKH U pa3BepThiBaHus (u DevOps B uenom) — GricTpoe, HO
Ha/Ie>kHOe BbIKaTbIBaHUe M3MeHeHNit. CyIecTByeT YeThIPE MOKA3aTe s, IO3BOJIAIOIUX
OLIEHHTH NpoLecc pa3paboTKu.

*  Yacmoma passepmuiéanus. Kak yacto nporpaMMHoe obecriedeHre pa3BePTHIBAETCS
B IPOMBIILJIEHHOM Cpente.

*  Bpema evinoanenun. BpeMs Mexay perucrpauneil M3MeHeHHs U er0 pa3BepThIBAHHEM.

*  Cpednee spema soccmarnoenerus. BpeMst BOCCTaHOBIEHHS! I10CJIE TPOMBIILIEHHOTO C6051.

*  Yacmoma neyoaunvix usmenenuti. IIpOLEHT M3MEHEHHH, KOTOPhIE IPUBOAAT K NpobieMam
B IPOMBIILIJIEHHO cpeJe.

B ycnoBusix TpanMMOHHOI OpraHM3alMU YacTOTA Pa3BEPTHIBAHUS NOJy4YaeTCsl HU3KOIA,
a BpeMsl BBINOJHEHNUsS] — MPOAOJKUTENbHBIM. VI3HypeHHEbIe pa3paboTYNKU U aAMMHICTPA-
TOPbI OOBIYHO 3a/IEPXKUBAIOTCS JOMO3/HA, MBITASACH YCIETh UCIPABUTH BCE NMPOGIEMBI 10
OKOHYaHMs neproza obcyxuBanus. [11st cpaBHEHMS: OpraHU3aLuy, paGoTaIOII e B CTHIIE
DevOps, BbITyCKaIOT CBOM KO 4aCTO, NHOI/A 110 HECKOJIBKY Pa3 B I€Hb, U UMEIOT Kyaa MEHb-
we npobJieM B NpoMbllLIeHHON cpefe. Hanpumep, no cocrosinuio Ha 2014 rox koMnanus
Amazon pa3BepThiBaJia H3MeHeHUs Kaxanle 11,6 ¢ (www.youtube.com/watch?v=dxk8b9rSKOo),
a BpeMsi BHINOJHEHUs ogHOro komnoHenTa B Netflix sanumaer 16 mun (medium.com/
netflixtechblog/how-we-build-code-at-netflix-c5d9bd727f15).

1.7.3. Yenoseueckui pakTop nNpun nepexoae
Ha MUKPOCEPBUCHI

IIpu nepexone Ha MUKPOCEPBUCHI MEHSIIOTCSI aPXUTEKTYPa, OPraHU3alLMs TPYAA U NPO-
uecc paspabortku. Ho npu atom mensietcst u pabouast cpefja B KOJUIEKTHBE, a JIIOH, KaK
yKe TOBOPHJIOCH, CYILEeCTBA IMOLHOHATbHbIE. EC/IM 3TOro He y4ecTh, MX 3MOLMHU MOTYT
CIes1aTh TAKOW MepeXo He CaMbIM TIaAKUM. M3pH 1 Ipyrue pyKOBOAMTENMN CTONKHYTCA
¢ npobsieMamu Npu U3MeHeHUM crocoba paspabotiku B komnanun FTGO.

B cBoem Gectcennepe Managing Transitions (Da Capo Lifelong Books, 2017; https://
wmbridges.com/books) Yusbsim 1 Coiozan Bpumxec (William & Susan Bridges) npemna-
raloT KOHILENLHIO nepexoda, KOTOPasi OMUCHIBAET SMOLMOHABHYIO PeakUMIO MI0Aeil Ha
u3MeHeHHA. Mozesb lepexosa COCTOUT U3 TPeX CTAIHIA.

1. Kowney, nomeps, cmupenue. Ilepro SMOUMOHABHOTO C/IBUTA M COMTPOTHBJIEHH S, KOT/IA
JIOAN CTA/NIKUBAIOTCA C U3MEHEHHeM, KOTOpPOe 3aCTaBJ/IsIeT UX MOKUHYTb 30HY KOM-
¢opta. OHM HacTO cKy4aroT 1Mo cTapbiM noaxoaam. Hanpumep, eciiu pa3zpaboT4uKkoB
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pasbuTbh Ha MHOTONIPOUIbHBIE KOMAHIbI, MM OY/ET HE XBAaTaTh NPEXHUX TOBAPHUIIEHL.
TouHO Tak e OT/es MOAETHPOBAHHUS, OTBEYAIOLIKI 3a IJI0OATBHYIO MOJEJb JAHHBIX,
IIPUAET B Y2KaC OT TOTO, YTO ¥ KAKIOTO CEPBUCA Tenepb Oy/IeT CBOS MOJEb.

Heisimpanvnas 3ona. IlpoMexxyTouHast CTajiust MEXAY CTapbiM U HOBBIM ITOPSI/IKOM,
B 9TO BpeMSI JIIOAN 4acTo MpeObIBAIOT B 3aMEIIATEIbCTBE M UCITBITHIBAIOT TPY/AHOCTH
MpY U3yYeHHH HOBBIX METO/IOB.

Hoeoe nauano. 3aBepmaronias CTazusi, KOraa JIOAW C S9HTY3Ma3MOM [IPUHUMAIOT HOBBII
MOAXOA K paboTe M HAYMHAIOT OLLYLIATh €F0 IPEUMYIIECTBA.

KHura onuceiBaeT To, Kak Jy4lile BCErO CIIPABUTbCS ¢ KAXKAOM CTafinel nepexona

¥ TTOBBICHUTb LIAHCHI HA yCIeX BHeApeHUs uaMeHeHui. OueBuaHo, uto komnauus FTGO
CTpaZiaeT \3-3a MOHOJIUTHOTO aJla ¥ HY’KAAeTCS B MUI'PAIlMA HA MUKPOCEPBHCHYIO apXH-
TeKTypy. Ho 9TO MOXeT U3MEHUTD ee CTPYKTYPY U npoitecc paspabotku. YTobbl He mo-
TeprieTh pUaCKo, CIeAyeT YIUTHIBATH MOAE/b EPEXOAA U IMOLUU COTPY/HHUKOB.

B cnenyromeii rimaBe Mbl TOrOBOPUM O HasHAY€HHH MPOrPAMMHOUN apXUTEKTYPbI

M O TOM, KaK p336PIT]> MPUJIOKEHUE HAa CEPBUCHI.

Pe3iome

Q

Q

B cooTBeTcTBIH C MOHOJIUTHOH apXHTEKTYPOI NPHJIOKEHHE CTPYKTYPUPYETCS B BU/E
€MHOH pa3BepThIBAEMON CYL[HOCTH.

B MHUKPOCEPBHUCHOM apXUTEKTYpe CUCTeMa Pa3bUBAETCS Ha HE3ABUCHMMO Pa3BepPThiBa-
€Mbl€e CEPBHCHI, KaXblii CO CBOei 6a30i JaHHBIX.

MoHOJIMTHAs! apXUTEKTYPa MOAXOAUT AJISA NPOCTHIX MPHIOKEHHH, 3 MUKPOCEPBHUCHI
0OBIYHO SABJSIOTCA JYYUIUM PEILIEHUEM IS KPYIIHBIX, CJIOKHBIX CHCTEM.

MuKpocepBUCHAst aDXUTEKTYPA YCKOPSIET TeMI Pa3paboTKX MPOrPaMMHOro obecrneye-
HUS, 03BOJIsist HEOOJIbIIMM ABTOHOMHBIM KOMaH/iaM paboTaTh Tapasiie/ibHo.

MukpocepBuCHasA apXUTEKTypa He NaHalles. Y Hee eCTb CYLeCTBEeHHbIE HEJOCTATKH,
TaKHe KaK NOBBIIIEHHas CI0KHOCTb.

S13bik 1rabI0HOB MMUKPOCEPBUCHON apXUTEKTYPbl — 3TO HAOOP METOAMK, KOTOpPbIE
006J1eTYaI0T TPOEKTUPOBAHHUE MPUJIOKEHHMHA HA OCHOBE MUKPOCEePBHCOB. OH moMoraet
PEIIUTD, CJIEAYeT JIX UCTI0Ib30BaTh MUKPOCEPBUCHYIO apXUTEKTYPY, U, €C/IH OHA BaM
MoAX0AUT, 3¢ HEKTUBHO ee TPUMEHSTD.

Jlist yCKOpeHHUsT JOCTaBKY IPOrPAMMHOr0 obecreyeHusi OIHOH MUKPOCEPBUCHOI
ApXUTEKTYPbl HexocTaTouHOo. UTOOB! pa3apaboTka OKasanach yCIEUIHOH, BaM TaKxKe
HY’KHO 3ageiicTBoBaTb DevOps 1 chopmupoBaTh He6GOJIbIINE ABTOHOMHBIE KOMAHBL.

He 3a6biBaiiTe 0 yenoBeyeckoM akTope nepexosia Ha MUKpocepBuchl. Utobbl oH cTan
YCHEMIHBIM, CJIeLYET YYUThIBATh SMOLIMOHA/IbHBIA HACTPOH PaGOTHHKOB.



Cmpamezuu
0eKoMNO3UUUU

B 3TOM rnase

Q ApxuTekTypa NporpaMMHOro obecneyeHus u ee BaXKHOCTb.

Q Pa3bueHne NpunoXeHusl Ha CepBUCHI NyTEM NPUMEHEHUs WabnoHa AeKOMMNOo3ULMK.
[JexoMnosnyma No 6usHec-PpyHKUMAM 1 NPOONEMHBIM 06NACTAM.

O Wcnonb3oBaHue NPUHLMNG M30/IMPOBAHHOMO KOHTEKCTA U3 NPEAMETHO-OPUEHTUPOBAHHOIO
NPOrpaMMMpOBaHNA ANS PACNYTLIBAHUS AaHHBIX ¥ YNPOLWEHUS AEKOMMNO3NLMK.

MHorza ciexyet GbITh OCTOPOKHBIM CO CBOMMH XKeJIalIMAMH. Y CepIHO PCKJIaMHPYst MUKPO-
CepPBHUCHYIO apXUTeKTYpY, MapH HaKOHel-TO yOeania PyKOBOACTBO B TOM, YTO MUTPaLIUs
Ha Hee OyZeT NpaBUIbHBIM pelieHreM. OHOBPeMeHHO BOOLYILEBIEHHAs M 00eCoKoeH-
Hast, Mapu cobpana apXMTEKTOPOB U NPOBEJIA C HAMU BCE YTPO, 00Cy K Aast, C 4ero jy4iie
Hayatb. B xone 3TOro cTao 04€BUAHO, YTO HEKOTOPHIC ACHIEKTHI A3bIKa 11a6JI0HOB MUKPO-
CePBHCHOM apXMTEKTYPBI, TAKHE KaK pa3BepThIBaHUE W 00lapysKeliue CEpBMCOB, OKa3aIHCh
HOBBIMH M HE3HAKOMBIMHU, XOTS M JIOBOJIbHO TPUBUA/IbHLIMHA. OCHOBIIBIM BbI30OBOM CTAJIO
pasbueHHne MPUIOKEHHUs! Ha CEPBHCHI, TO €CTh CaMasi CyTh IAHHOM apxXUTeKTypbl. Takum obpa-
30M, B&KHEHLIINM BOITPOCOM CTaJIO onpe/esieHue cepBuca, CTOMMUBILNCE Y JOCKU AJIs1 PUCO-
BaHus, wieHbl koManzabl FTGO nbrtanuce NoHATD, 4T0 MMEHHO MO HUM No/pasyMeBaeTcs!
B aToit rnaBe BBl HayuuTECHh ONpEesIiTh MUKPOCCPBUCHYIO apXuTeKTypy. S onuiry
crparerny pasbueHnst NPUIOKEHHsl Ha CePBUCHL. Bbl yBHAKTE, YTO CEPBUCHI OPraHU3Yy-
I0TCsI CKOpee BOKPYT Gu3Hec-npob.ieM, a He TEXHUYECKHMX aclleKToB. S Takxke MOKaxy, Kak
C MOMOILbIO MPUHIMIOB MPeAMETHO-OPHEHTUPOBAHHOTO NPOEKTUPOBAHNS YCTPAHUTD TaK
Ha3bIBaeMble 00XKeCTBEHHbIE KIJIACCHI (KJIACCHI, KOTOPbIE UCTIOIB3YIOTCS B Pa3HbIX YaCTSX
NPUIOKEHUS U CO3AIOT 3aMyTaHHbIE 3aBUCUMOCTH, MPENSTCTBYIONINE TEKOMIIO3HULINN ).
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HauHeM 3Ty ri1aBy c onpenesieHUs] MUKPOCEPBUCHOM apXUTEKTYPbI B TEDMUHAX 1po-
€KTHPOBAHUA NPOrPaMMHOTO obecrrederust. [1ocie 3TOro s ONUIy NPoLeCe ONpeesTeH s
MMKPOCEPBUCHOI apXUTEKTYPbl AJIs TIPUIOKEHUs, HauMHasl ¢ ero TpeboBanuit. Mbl 06-
CYAMM CTpaTervu pa3bUeHusi CUCTEMbI Ha HAbOP CepPBUCOB, NIPENSITCTBUS HA ITOM IIyTH
1 TO, KaK UX 1npeozxosieTb. CHayana pacCMOTPUM KOHLEMIUIO apXUTEKTYPbl IPOIPaMMHOIO
obecreyeHusl.

2.1. Yt0 npeacraBnsieT cobomn
MWUKPOCEPBUCHasi apXUTEKTYpa

B rnase 1 roBopniocs, 4T0 KII04E€BOH Heell MUKPOCEDBHCHON apXUTEKTYPbI ABJAETCA
dbynkunonanpHas nekoMnosuuys. Bmecto pa3zpaboTku 01HOTO OOJBIIOTO NPUIOKEHHS
BbI co3aaete Habop cepsrcoB. C 0HOM CTOPOHDI, ONMCAHUE MUKPOCEPBHCHOMN apXUTEK-
TYPBbI B BU/Jle HEKOH (DYHKIMOHATBHON AeKOMITO3ULNY HOBOJIBHO NpakTudHo. Ho ¢ 1py-
roii — 310 ocTaBJiseT Ge3 0OTBeTa HECKOJIbKO BonpocoB. Hanpumep, kakoe OTHOLIEH e 3TOT
NoAX0/l UMeeT K GoJiee 001eMy NOHITHUIO aDXUTEKTYPHI IPOrPAMMHOro obecredeHus ?
Yro Takoe cepBIC U HACKOJIbKO BaXKEH €ro pa3mep?

Yrto6bl OTBETHTH HA HUX, HYXKHO CeJIaTh MIAT HA3a/( U MOAYMATh O TOM, YTO Mbl TOHHU-
MaeM IO/l apXumexmypou nPoePAMMHOz0 obecneuenus. ApXUTEKTYPa NPUIOXKEHHS — 3TO
ero o6mast CTpyKTypa, COCTOSIIIAS U3 OT/EIbHBIX YacTeil 1 3aBUCUMOCTENR MEXKIY HUMHU.
Kak Bbl yBUAUTE B 3TOM pasjiesie, JaHHOE OHATHE SIBJISIETCSI MHOTOYPOBHEBBIM U OIHCATh
€ro MOXHO C Pa3HbIX CTOPOH. APXUTEKTYpa uMeeT GObLIoe 3HaYeHHe, TIOTOMY YTO OHA
onpezesisieT Ka4eCTBEHHblE aTPHUOYThI NPUIOKEHUS, UM €r0 «-0cmu». TPpaguLHOHHO
ApXUTEKTyPa COCPeAOTOUEHA HA TAKUX aCIeKTax, Kak MacutabupyeMocmy, HafexXHOCMb
u GezonacHocme. Ho B HAlM THY BRXKHBIM KAYeCTBOM SIBJIAETCS TAKXKE BO3MOXKHOCTD
ObicTpoit 1 GesonacHo# KocTaBku koxa. Kak Bbl BCkope yBHIAMTE, MUKPOCEPBHCHAs
apXUTEKTypa — 3TO CTHJ/Ib MPOEKTUPOBAHUS, KOTOPBIU I€1a€T NPUIOKEHNE JIEeTKO NOJ-
J€P>KUBAEMBIM, TECTUPYEMBIM U Pa3BEPTHIBAEMbIM.

$1 HayHy 3TOT pasjes C ONMMUCAHMSL KOHUETILIMU aPXUMEKMYPbl NPOZPAMMHOZ0 0becneuenus
1 TOTO, TIOYEMY OHA TAK BaXKHA. 3aTeM MbI 00CY/IMM HIEI0 aDXUTEKTYPHOTO CTHIIsL. B koH1e
sI laM onpeesieHie MUKPOCEPBHCHON apXUTEKTYPbI KAk CTUJISI IPOEKTHPOBAHMUS.

2.1.1. 4710 Takoe apxuTeKTypa NporpamMMHOro
obecneyeHnss 1 No4YeMy OHa BaXXHa

ApXUTeKTypa, HECOMHEHHO, UMeeT 3HaueHHe. ITON TeMe NMOCBSILIEHBI KAK MUHIMYM
nse koapepenuuu: O’Reilly Software Architecture Conference (conferences.oreilly.com/
software-architecture) u SATURN (resources.sei.cmu.edu/news-events/events/saturn/). Muorue
Pa3pabOTYMKH CTPEMATCSA CTaTh apxuTekTopamu. Ho 4To Takoe apxutekTypa u noyemy
OHa BaXkKHA?

YT106bI OTBETUTH HA ITOT BOMPOC, CHAYAIIA OTIPEAESIMMCSI C TEM, YTO MbI TOHUMAEM M0J
apxumexmypou npozpamMmmnozo obecnerwenus. 3aTeM s OKaKYy, YTO apXUTEKTypa NpUJo-
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JKEHUS SIBJISIETCS MHOTOMEDHOM U 4TO JIy4liie BCETO €€ ONKCHIBATh B BUe HabGopa npei-
crasiieHunit ninn 6;10K-cxeM. Jlasiee BbI y3Ha€eTe, 4TO BXKHOCTb NPOrPAMMHOM apXUTEKTYPBI
CBSI3aHa C ee BJIUSHUEM Ha KaueCTBEHHBIE aTPUOYTHI IPHJIOKEHHUSI.

OnpegeneHne apxuTeKTYpbl NPOrpaMMHOro obecneveHus

ADXUTEKTYpa NMPOrpaMMHOro obecriedyeHust UMeeT GeCUUCTIEHHOE KOJHUYECTBO OIpe-
neneHnii. Hekotopsle 13 HUX MOXKHO HalTHU Ha cTpaHulle https://en.wikiquote.org/wiki/
Software_architecture. Moe Jiio61umoe onpeaenerue npunaniexur Jleny Baccy (Len Bass)
u ero xoJuieram no MHCTUTYyTY nporpaMMHoOil HHXXeHepur (www.sei.cmu.edu), KOTopbIe
ChIrPa/IU KJTIOYEBYIO POJIb B CTAHOBJIEHMH 3TOU 00JIaCTH B KAYeCTBE OTAENbHOM AUCLUILIH-
Hbl. OHU ONPeeNSIOT aDXUTEKTYDPY MTPOrPAMMHOI0 00€ecredeHHs CIENY IOIMM 00pasoM:
NPOZPAMMHAR APXUMEKMYPA BLIMUCTUMENLHOU CUCTREMbL — 3O HAGOP CIMPYKMYP, He0OX0-
OumbLx 0151 ee 00CYHOEHUS U COCTNOAUGUX U3 NPOZDAMMHBLX SNEMEHMOB, CEA3CU MEHCOY HUMU
u ceoticme, npucyugux smum snemenmanm u cészam (Bass L. et al. Documenting Software
Architectures).

910 10BOIBHO abcTpakTHOE onpeseserne. Ho ero cyTh B TOM, 4TO apXUTEKTypa MPH-
JIOKEHHUA — 3TO €ro JeKOMIIO3ULIMs Ha 4acTH (3JIEMEHTBI) U CBA3U MexXAy HUMH. [lexom-
TMO3MUIIMS BAXKHA 10 HECKOJIbKUM TPUYHUHAM.

O Ona cnoco6cTBYeET pas3ieieHuo Tpy/da U 3HaHUH, TaK KaK MO3BOJISET HECKONbKUM
JIIOASIM WJTM KOMaH/IaM C NMOTEHIHABHO Y3KOCTEIMATM3NPOBAHHBIMY 3HAHUSIMU MPO-
AYKTHBHO paboTaTh Hall OAHAM NPUIIOKEHHEM.

QO Ona onpeneJisieT TO, Kak B3aUMOIENCTBYIOT MeXAy COO0ii MPOrpaMMHbIE 37IEMEHTBI.

Pasbuenue Ha 4aCTU M OTHOLIEHHS MEXAY 3TUMH YaCTAMU ONPENETAT Ka4€CTBEHHDIE
XapaKTEPUCTUKHU NIPUJIOKEHUA.

Mogaenb npeacTaBneHVn apxMTeKkTypbl Buga 4 + 1

['oBOpst KOHKPETHEH, ADXUTEKTYPY NPUIOKEHHS MOXKHO PACCMAaTPUBATH C Pa3HbIX CTOPOH,
TOYHO TaK K€ KaK apXUTEKTYDPY 3AaHMUS MOXHO OLIEHUBATDb C TOYKU 3PEHMS KOHCTPYKIINH,
BOZONPOBO/A, 3eKTporpoBoaku u T. 1. Oumnun Kparyen (Phillip Krutchen) nanucan
KJIaCCUYECKUI JOKYMEHT, MOCBSIIIEHHBIN MOZEJTH NpeJCTaBIeHUH MPOrpaMMHOI apXu-
TeXTypbl Biaa 4 + 1, — Architectural Blueprints — The “4 + 1” View Model of Software
Architecture (www.cs.ubc.ca/~gregor/teaching/papers/4+ view-architecture.pdf). Moaesn 4 + 1
(puc. 2.1) onpenesisieT YEThIPE PA3HbIX MPEACTABIEHHS APXUTEKTYPbI IPOrpaMMHOT0 06e-
crieveHus. Kaxxmoe 13 HUX onuChIBaeT onpe/iesieHHbIN aClleKT apXUTEKTYPBI U COCTOUT U3
KOHKPETHOTO Habopa MPOTPaMMHBIX JIEMEHTOB U CBA3€H MeXK/Iy HUMHU.
ITH NPEACTABJIEHUS UMEIOT CJIEAYIOLINeE LEH.

Q Jloeuueckoe npedcmagienue — NpoOrpaMMHBIE 3JIEMEHTDI, CO3/JaBaeMble pa3pabOTUNKa-
MU. B 06bEKTHO-OPHEHTPOBAHHBIX SI3bIKAX 3TO KJIACCHI U MaKeThl. CBA3M MEXILy HUMK
COOTBETCTBYIOT OTHOLIEHHSIM MEJX/Iy KJIAaCCAaMHU W MAKEeTaMH, BKJII0Yast HacJieJOBaHUe,
B3aMMOCBSI31 1 3aBUCUMOCTH.
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Puc. 2.1. Moaent npeacTasneHuii Buaa 4 + 1 oNUCLIBAET apXUTEKTYPY NPUNOXEHUs C NOMOLLbIO
ueTbipex NPeACTaBNEHUI U CLUEHAPWEB, KOTOPbIE NOKa3bIBAKOT, Kak 3/1EMEHTbI BHYTPU KaXAoro
npeAcTaBneHus B3auMOAENCTBYIOT Ans 06paboTky 3anpocoB

Q IIpedcmasnenue pearusayuu — pe3yabrat paboThl CUCTEMbI COOPKU. ITO MpeacTas-
JIEHHEe COCTOMT U3 MOAYJIEH, MPEACTABISIONIMX YITAKOBAHHBIA KO/, 1 KOMIIOHEHTOB,
KOTOPBIE ABJISIOTCS UCTIONHAEMBIMY MJIH Pa3BepThiBAEMBbIMU €IUHULIAMU U COAEPKAT
OJIMH MJIM HECKOJIbKO MoayJeil. B Java moxyss umeet popmar JAR, a komnoHeHTOM
06bruHO BeicTynaeTr WAR- nin ucriosinsiemsiit JAR-aiin. Cesasb Mex 1y HUMM oripe-
AeNSIeTCs 3aBUCHMOCTSIMU MEXIY MOAYJISIMU U TeM, KAKHE KOMIOHEHTH! OObeIHEeHbl
B TOT WJIM UHOM MOZYJIb.

Q Ilpeocmasnenue npoyecca — KOMNOHEHTDI Ha dTare BbINoJHEeHNA. Kaxaplil anemMent
ABJIAAETCS IIPOLECCOM, a OTHOLIEHUS MEXAY [TpolieccaMt NMPeJCTaB/IsIOT MEXIIpoLiecc-
HO€E B3aMMO/IeHCTBHE,

Q Pasgepmovigariue — TO, KaK MPOLECCHl PACTIPEAEISIOTCS IO YCTPOUCTBaM. DJIEMEHTHI
B 3TOM IpeICTaBIeHUH COCTOST U3 cepBepOB ((PU3NUECKUX U BUPTYAIbHBIX ) U TPO-
ueccoB. CBsA3M MeX/y CepBepaMM NPEACTABJSIOT CeTb. JTO MPEACTABIEHUE TAKKE
OIMCBIBAET OTHOLIEHHE MEX/Y TPOLIECCAMU M YCTPOMCTBAMHU.

Bno6aBok K 3THM 4eTbipeM NMpPEACTaBIEHUSM CYIIECTBYIOT clieHapuu (+ 1 B Moje-
an 4 + 1), KoTOpble UX OXKUBJIAIOT. Kakablil clieHapuil onuchiBaeT, KaK pasjnyHble apXu-
TEKTYPHbI€ KOMIIOHEHTbI BHYTPU KOHKPETHOTO NIPECTABJIEHHS] B3AUMOJEUCTBYIOT MEXLY
coboit, utobs1 0OpaboTtath 3arpoc. Hamprimep, ciieHapuii B IOrM4eCKOM NPeACTaBIeHn
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JNeMOHCTPHUPYET B3aUMO/IEUCTBHE KJI1acCOB. AHAJIOTUYHO CLeHAPUH B NPeJNCTaBIEHUN
npolecca MoKa3blBaeT COBMECTHYIO PaboTy MPOLECCOB.

Mogzenb npezcraBiennii Buaa 4 + 1 — 370 OTIMYHBLI C110CO6 ONUCAHKUS APXMTEKTYPbI
npuioxenus. Kaxzaoe npeacraBieHne WLTIOCTPUPYET BaXKHbIN aCleKT apXUTEKTYPHI,
a CLleHapHH NMOKA3bIBAIOT, KaK B3aUMOAEHCTBYIOT npe/JcTaByeHus. Tenepp nocMoTpum,
noyeMy apXUTEKTYpa TaK BaXKHa.

MoyeMy apXMTEKTYPa UMEET 3HauYeHne

TpeboBaHusI K IPUIOKEHUIO AeATCA Ha ABe Kateropuu. [lepBas Bkioyaet B cebs ymx-
Yuonarvole TpeOGOBAHMUA, ONpeesole HasHaueHne Koaa. O6bIYHO OHM NPeACTaBie-
Hbl B BU/I€ ClileHapHeB HCNOJIb30BAHUS UJIH MOJIb30BATENbCKUX UCTOPUI. APXHTEKTYpa
He UrpaeT 31ech 60/1b10# posn. OyHKUMOHAIbHBIE TPEOOBAHUS MOXKHO PEaNM30BaTh
C IOMOILbIO MOYTH JTIO00H aPXUTEKTYPBI, aXKe CAMOM MIOXOK.

ApXHMTEKTypa BbIXOAMT Ha NEPBBIii MJ1aH, KOTAA PeYb 3aXOANT O BTOPON KaTErOpUu
TpebOBaHM1, CBSI3aHHOM C KAUECTMBOM 00CAYHUBAHUS. ITO TAK HA3BIBAEMbIE KAUECGEHHVLE
ampubymu. OHY OTIpeesISIIOT TAKHe CBOMCTBA BPEMEHH BBITIOJIHEHUS, KaK MacIuTabupy-
€MOCTb ¥ HaJIeXXHOCTb. A TaK)Ke OIIUCHIBAIOT aCMEKThI Pa3paboTKH, TAKUE KAK MPOCTOTA
B 00C/1y)KHBaHUH, TECTHPOBAHUM U pa3BepTbiBaHUN. OT BbIOPAHHOI BaMU apXMTEKTYPbI
3aBHCHT, HACKOJIKO TPUIOXKEHHE OTBEYAET ITUM TPEOOBAHUAM K KAYECTBY.

2.1.2. 0630p apXUTEKTYPHbIX CTUNEN

B peanbHOM MHpe apXHUTeKTypa 3aHUS OTHOCUTCS K ONPEAEIEHHOMY CTHITIO: BUKTOPHAH-
CKOMY, ap-1eKo U T. . Kaxxaptil cTiiib — 910 HabOp NPOEKTHPOBOYHbBIX PEIIEHHIA, Onipe/ie-
JIIOIUX OTJIMYUTE IbHBIE TPU3HAKH 31aHUS1 M CTPOUTEJIbHbIE MATEPHAJIBL. JTY XKe KOHLIEN-
LIMIO MOXKHO TPUMEHHUTH K porpaMMHoMy obecniedenuto. [{asug lapaan (David Garlan)
1 Mapu oy (Mary Shaw) (An Introduction to Software Architecture, January 1994,
www.cs.cmu.edu/afs/cs/project/able/ftp/intro_softarch/intro_softarch.pdf), muoHepst B o6nacTu
NIPOrPAaMMHOM apXUTEKTYPHI, JAIOT aPXUTEKTYPHOMY CTUJIIO CJIEAYIolee OnpeaesieHHe:
apxumexmypHoli Cmulb onpedensem cemeiucmeo nodoGHbIX CUCTEM C MOUKU 3PEHUS
cmpykmypnot opeanusayuu. B wacmnocmu, cmuns onpedensem nabop xkomnonenmos
U KOHHEKTNOPOB, KOTNOPbIE MOICHO NPUMEHAMb 8 PEATUSAYUSX IMO20 CIMUNLAL, A MAKNCE PAO
npasui, COZNAcHO KOMOPbLM OHU MOZYM COUEMAMbCsL.

KoHKpeTHBIi1 apXUTEeKTYPHBIN CTHUJIb TPEAOCTABIISAET OrPAHUYEHHYIO HAINTPY JJIEMEH-
TOB (KOMIIOHEHTOB) U CBsA3eil (KOHHEKTOPOB), HA OCHOBE KOTOPBIX Bbl MOKETE ONMMCATh
npeacTaBJeHHe apXUTEKTYPbI cBoero npusioxeHus. Ha npakTrike 06bIYHO MCIONB3Y-
eTCsl CoYeTaHHe apXUTeKTYPHBIX cTileil. HanpuMep, mosske B 3TOH ry1aBe Bbl YBUIUTE,
4TO MOHOJIUTHAs aPXUTEKTYPa — 3TO CTUJIb, KOTOPBIN CTPYKTYPHUPYET IPEACTABIEHUE
peasiM3alH B BU/Ie €HHOrO (MCIOJIHEMOr0,/Pa3BepThIBAEMOr0) KOMIIOHEHTa. MUKpO-
CepBHCHAsI aDXUTEKTYPa CTPYKTYPUPYET MPUJIOKEHHUE B BH/E Habopa ci1abo cBA3aHHBIX
CepBHCOB.
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MHOrOypOBHEBbLIA apXUTEKTYPHBINA CTUNb

KnaccuyeckM npumMepoM apXUTEKTYPHOIO CTHIS SIBJISIETCSL MHOZOYPOBHEBAS, APXUMEKMY-
pa. OHa pacripe/leJisieT IporpaMMHbIe 3/1EMEHTBI 110 pa3HbIM ypoBHsM. Kaxbiii ypoBeHb
MMeeT 4eTKo 0003HaYeH bl Habop obsi3aHHOCTElH. Takke OrpaHUYMBAIOTCS 3aBUCUMOCTH
MEX/y YPOBHAMH. ¥ DOBEHb MOJKET 3aBHCETh JIMOO OT YPOBHS, HAXOASAIIETOCS HEMOCPe/ -
CTBEHHO N0J HUM (CTporoe pasbuenue), 1160 OT TH060ro HUKEEXKAIErO YPOBHS.

MHOroypoBHEBYIO apXUTEKTYPY MOXXHO ITPUMEHUTH K JIIOOOMY M3 PACCMOTPEHHBIX
paHnee npejcTaBeHUH, TPEXYPOBHEBYIO aDXUTEKTYDY (ee YacTHBIN ciyyai) — K JIOTH-
yeckoMy mpezcTapieHnio. OHa pas/iesiseT K1acchl APUJIOXKEHHs Ha CJIeAyIoUHe YPOBHH
WY CJIOM:

Q yposenv npedcmasnenus — COLEPKUT KO, PEATUIYIOUIMH NOJIb30BATENbCKUI MHTEP-
(eiic unu BHemHue API;

Q yposenv busnec-10zuku — CoaepKRUT OU3HEC-TIOTHKY;
Q yposenv xpanenus 0anHbIX — PEATU3YET JIOTUKY B3aMMOJAENCTBUS ¢ 6a30i JaHHBIX.

MHoroypoBHeBasi apXUTeKTypa — OTJIMYHbIA MPUMEP apXUTEKTYPHOIO CTHJIS, HO Y Hee
€CTb HEKOTOPBIE CYUIeCTBEHHbIE HEOCTATKH.

Q Edunviii yposenv npedcmagienus. — He YUYUTHIBAET TOTO, YTO NPUIOKEHHUE, CKOPEe
Bcero, OyzeT BbI3bIBaThCst H0J1ee YeM OIHOM CHCTEMOIA.

Q Edunbui yposens xpanenus 0annbix — He YIUTHIBAET TOTO, YTO PHJIOKEHHE, CKOPEe
Bcero, OyeT B3aMOAECTBOBATH HoJiee 4eM ¢ ONHOM Ga30i MaHHbIX.

Q Yposenv busnec-noeuxu 3a6uUcum om ypoeHs XpaneHus OaHHblX — TEOPETUYECKH ITa
3aBHCHUMOCTD He MO3BOJISIET TECTHPOBATh OM3HEC-JIOTUKY OTAENBHO OT 6a3bl JAHHBIX.

Kpome TOro, MHOroypoBHeBast apXHTEKTYPa UCKAKAET 3aBUCUMOCTH B XOPOILO CIIPO-
eKTHPOBAHHOM IPUJIOKeHUH. BusHec-yoruka o6b19HO npeaycMaTpuBaeT HHTEPGENC Uil
peno3uTopuit UHTEP(DEICOB, KOTOPBIE ONPEAENSIOT METOAbI IOCTYTA K IaHHBIM. Y DOBEHb
XpaHeHMS NaHHbIX onpezeJsieT kiaacckl DAQ, koTopble peanusyot uHTepdERCH penosu-
Topusi. VIHbIMU c/l0BaMH, 3aBUCHMOCTH SIBJSIOTCS. OOPAaTHBIMM OTHOCUTEJIBHO TOTO, YTO
OIUCHIBAET MHOTOYPOBHEBAsSt ADXUTEKTYPA.

PaccMoTpuM anbTepHAaTUBHBIHA MTOAXOA, KOTOPHIN 03BOJSET 1PEOAOJIETh 3TU HELO-
CTaTKH, — IIECTUTPAHHYIO apXUTEKTYPY.

O WecTUrpaHHOM apXUTEKTYPHOM CTune

Hlecmuzpannas apxumexmypa — 3TO aJbTEPHATHBA MHOTOYPOBHEBOMY CTUJIIO NMPOEK-
TpoBaHus. OHa OPraHU3yeT JIOTHIECKOe MpPeACTaBlIeHHEe TaKUM 00pa3oM, 4To Ou3Hec-
JIOrMKa OKa3blBaeTcs B LieHTpe (puc. 2.2). BMecTo ypoBHA NpeacTaBieHUs y TPUIIOKEHHS
€CTb OJIUH WJIM HECKOJIbKO 8X00Auux adanmepos, KOTopble 06pabaTbIBAIOT BHEIIHUE
3anpocsl 11y'TeM Bbl30Ba GU3HEC-/IOTMKU. AHATIOIMYHO BMECTO YPOBHSI XPaHEHHs TaHHBIX
UCTIOJIb3YIOTCSI OZIMH MJIH HECKOJIBKO UCXO0AUUX A0ANnMepos, KOTOPbIE BbI3bIBAIOTCH OU3-
HEC-JIOTHKOM M 00PAIAOTCS K BHEIIHUM NPHIoKeHUsaM. KiioueBoit xapakTepucTHKON
¥ TIPEUMYILECTBOM NAHHOM apXUTEKTYPBLI SIBJISIETCS TO, YTO OU3HEC-JIOTMKA HE 3aBUCUT OT
ajantepoB. Bce Hao6opoT: afanTepbl 3aBUCST OT Hee.
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Punc. 2.2. NpuMep WeCTUrpaHHON apxMUTEKTYPbI, COCTOALLEN M3 BU3HEC-NOTUKK 1 OAHOMO
WK HECKONbKKX aAanTepoB, KOTOPble B3aMMOAENCTBYIOT C BHELUHUMM cucTeMaMu. busHec-noruka
COAEPXUT OAWH UM HECKONbKO NMOpToB. Bxoaswwe aganTepbl, 06pabaTbiBaloLLme 3aNpoChi OT BHELWHUX
cuUCTeM, 06palLaloTCsa K BXOAALEMY NOpTY. UCXOaRWMM apanTep peanusyeT UCXOAAWMA NopT
1 06palaeTcs K BHewWwHel cnucreMe

Y 6M3HeC-JIOTMKH eCTb OJIMH WJIN HECKOJIbKO IOPTOB. [Topm onpenenser Habop onepa-
LKA ¥ TO, KaK U B YeM OH3HeC-JIOrMKa B3aUMOIEMCTBYET ¢ BHELIHUM koaoM. B Java, Hanpu-
Mep, IIOPT YacTo sisietcst Java-unrepdeiicom. CylecTByeT ABa BUA MOPTOB: BXOAsLLHE
u ucxoasuiue. Bxogsimuit nopt — arto AP, BeicTaBisieMblil HapyKy 6U3HeC-J0rUKO
1 IOCTYTHBIH U1 BBI30Ba BHELIHUMH NPUJIOKEHHUSIMU. B KauecTBe npuMepa BXOASLIETO
NOpTa MOXHO NPUBECTH MHTEP(dEiic cepBrCa, KOTOPBIN OMUCHIBAET €T0 yOJIUYHbIE METO-
abl. Mcxoasuiuit nopt — 310 To, Kak 613HeC-JIOrMKa 06pallaeTcsi K BHELIHMM CUCTEMAM.
[IpuMepoM MOXET CIYXUTb HHTEPQENHC PENO3UTOpHUs, ONpeaessiioulnii Habop onepauui
715 [OCTYMA K JAaHHBIM.

Bokpyr 6u3Hec-0rMKu pa3menialoTest afantepbl. Kak u noprsl, oHu GbIBAIOT ABYX
THMIOB: BXOAAUIME U UcXoAsre. Bxoasuiunii anantep 06pabaTbiBaeT 3a1ipoChl U3 BHEIL -
Hero Mupa, obpaiasch K BXoAsuieMy mopty. I[IpumMepoM BXOASIIETO afanTepa MOXET
cnyxuTh KonTpoasep Spring MV C, kotopblii peanusyet 1160 HabOp KOHEYHBIX TOYEK
dopmara REST, imm6o komnekuuio Be6-crpanull. Ele oguH npumep — KJIMeHTCKUH 6pokep
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co00LIEeHHH, KOTOPBIA HAa HUX MOANKCHIBaeTCs. Heckoabko BXOAAUIMX a1anTepoB MOTYT
06palarbCs K OJIHOMY U TOMY e BXOISIIEMY HOPTY.

Wcxopamuii agantep peannsyeT HCXOAAUIMIA NOPT U 06pabaTbiBaeT 3anpocsl HU3-
HEC-JIOTHKY, 06palasich K BHEUTHEMY NPUJIOKEHUIO WK cepBucy. B kayecTBe npumepa
MCXOJAIIETO alanTepa MOXKHO NPUBECTH KJACC 06vexma docmyna k dannvim (data access
object, DAQ), koTopbiil peanuayeT onepaunu s paboTbl ¢ 6asoi nanusix. Eue oqux
NpUMep — KJACcC IPOKCH, BbI3bIBAOINi BHeWHUH cepBuc. Mcxoasume anantepsl Takxke
MoryT 11y6JIMKOBaTh COOBITHS.

BaxHoe npenMyiecTBoO 1IeCTUrPAHHOTO APXUTEKTYPHOI'O CTUJIS COCTOUT B TOM, YTO
€r0 aJ1anTepbl OTAEAAT OU3HEC-TIOTHKY OT JIOTMKU NIPEACTABJICHHS W I0CTYNA K TaHHBIM
U [Ie/1al0T ee He3aBUCHMOIL.

Baarogaps aToMy M307MPOBaHHOE TECTHPOBaHWe GU3HEC-JIOTMKKM HAMHOTO YIIPOIIACT-
cs1. Eute oqHa CHJIbHasi CTOPOHA ITOTO CTUJIS CBS3aHA ¢ TEM, YTO OH 60J1ee TOUHO OTpaXaeT
apPXMTEKTYDY COBPEMEHHBIX NPUJIOKEHUH. Br3Hec-J10ruKy MOXHO BbI3bIBATD € TOMOLUBIO
Pa3HBIX aAANTEPOB, KAKABIA U3 KOTOPBHIX peau3yeT onpeleseHHbli NPorpaMMHbBIN HIH
110/1b30BaTENbCKUI HHTepdeiic. Cama GU3HEC-TOrMKa TOXKEe MOXKET 0OPaTHTBCsl K OAHOMY
M3 HECKOJIbKUX aJIaNTepoB, BHI3bIBAIOLINX OMpeAeseHHYI0 BHelHoo cucteMy. lectu-
rPaHHBIA CTHJIb OTJIMYHO NOAXOIMT /U151 ONIUCAHHUS KAX/A0TO CEPBHCA B MUKPOCEPBUCHOMN
apXUTEKType.

MHoroypoBHeBasi U LIECTUTPAHHASI APXUTEKTYPbl — 3TO IPUMEPbl APXUTCKTYPHBIX
cruneit. Kaxaast u3 HUX onpezessieT COCTaBSIOIUHE NPUJIOXKEHHS! U OTPAHHYHUBAET OTHO-
wennst mexay uumi. lllectirpaHHasi 1 MHOrOypoBHeBas (B BUe TPEXYPOBHEBOH ) apXu-
TEKTYDPbl OPraHU3Yy10T JIOrMUYeCcKoe npejacrasienue. Teneps onpeaesauM MUKPOCEPBUCHI
KaK apXUTEKTYPHbII1 CTUJIb, KOTOPBIH OMUCHIBAET NPEACTABJIEHNE PeAIN3alHH.

2.1.3. MukpocepBUCHAs apxXuTeKTypa
KaK apXUTEKTYPHbIA CTU/b

MpI yxe 06CYNIM apXUTEKTYPHbIE CTHIIM U MOJIEJb NpeacTaBieHuil Buaa 4 + 1. Tenepb
MO’HO IaTh Olpe/ieJIeHe MOHOJIMTHOH U MUKPOCEPBUCHON apxurtektypaM. O6e onn
SIBJISIIOTCS] aDXUTEKTYPHBIMH CTUIIMU. MOHOJIMTHASI apXHUTEKTYPa CTPYKTYpUpPYeT Ipej-
CTaBJIeHHe PEATM3ALMH B BUJE eJMHOrO KOMNOHeHTa — UcnoJisieMoro uian W AR-daiina.
I10 onpenenenune octasisier 6e3 BHUMaHUs APYTHe NpeACTaBJleHHs. MOHONMTHOE NpU-
JIOXKeHUe, K IPUMepY, MOXeT UMETb JIOTUYeCcKoe IpeJicTaBleHne, OpraHM30BaHHOE N0
NPUHLMITY LIECTUTPAHHON apXUTEKTYPBI.

Wa6non «MOHONUTHASN apXUTEXTYpa»

CTpyKTypHpyeT NpuJOoXeHHe B BUIE €MHOTO HCNOJHSEMOro/pa3sBepThiBAEMOro KOMIO-
HeHTa. CM. microservices.io/patterns/monolithic.html.
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MukpocepBHUCHast apXUTEKTYPA TOXKe SIBISIETCS] ADXUTEKTYPHBIM cTuneM. OHa CTPyK-
TYpHUPYeT NpPeACTaBIeHEe PeATU3AlUH B BH/Ie HAO0pa KOMIIOHEHTOB — HUCTIOJIHAEMBIX WK
W AR-daiisioB. KoMIOHEHTbI IpeacTaBIeHbl CEPBUCAMH, a B KAYeCTBE KOHHEKTOPOB CJTy-
’KaT KOMMYHHUKaLMOHHbIE TPOTOKOJIBI, KOTOPBIE MO3BOJISIOT 3THM CEPBHCAM B3aUMOJIeH -
cTBOBaTh MeX Ay c000it. Kaxpiii cepBUc nMeeT COOCTBEHHYIO apXUTEKTYPY JIOTHYECKOTO
npe/cTaBieHust (06BIYHO 3TO LIECTUTPAHHAs apxuTekTypa). Ha puc. 2.3 nokasaH npumep
MHUKPOCEPBUCHON apXUTEKTYPBI st nnpusioxkerusi FTGO; cepBUCh COOTBETCTBYIOT GH3-
Hec-DYHKILMAM, TAKMM KaK YIIPaBJIeHHe 3aKa3aMH UM PECTOPaHaMHU.

Puc. 2.3. NoTeHumanbHas MAKPOCEPBUCHAR apxMTEKTYpa Ana npunoxenns FTGO, coctoswas
13 MHOXEeCTBa CepB1coB

Wa6noxH «MukpocepBUCHan apxXMTeKTypa»

CTpyKTypHpyeT npHJIokKeHHe B BU/le Habopa ¢/1a60 CBA3aHHBIX CEPBHCOB, KOTODBIE Pa3Bep-
THIBAIOTCS HE3aBUCUMO APYT OT Apyra. CM. microservices.io/patterns/microservices.html.

[Tosske B 3T0i1 r1aBe st 0OBSCHIO, YTO 51 UMEIO B BUAY 10 6usHec-pynxuuimu. Kou-
HEKTOPbI MEX/1y CEPBUCAaMU PEATU3YIOTCA C NOMOILBI0O MEXaHU3Ma MEeXKIIPO1leCCHOTO
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B3auMoneicTBus, Takoro kak REST API unu acHHXpoHHBIN 06MeH COOBIEHUAMMU.
B rsiaBe 3 Mbl 06Cy MM MeXTIpoLiECCHOE B3auMoaeicTBUe 6oJiee NoapoOHO.

KnioueBoe orpanyueHye, KOTOPOe HaKJI/[blBAET MUKPOCEPBHCHAS ADXUTEKTYPa, —
cnabast CBSI3aHHOCTb cepBUCOB. ClieI0BaTeNbHO, CEPBUCH OTPAHUYEHBL B TOM, KaK OHU
MeX Iy co00il B3anMo1efcTBYI0T. YTOOBI sydliie 3TO OOBACHUTD, MOMBITAIOCH AATD Ol pe-
HesieHe TEDMUHAM «Cepeuc» 1 «C1abas C6A3aHHOCMb» 1 PACCKaXKY, 0YEMY ITO BaXKHO.

Y10 Takoe cepBuC

Cepguc — 3TO aBTOHOMHBIN, HE3aBUCHMO Pa3BePTHIBAEMBIN TPOrPAMMHbBI KOMITIOHEHT,
KOTODBIH peasiu3dyeT onpezeeHHble nosesnsie pyukunu. Ha puc. 2.4 nokasano BHelHee
npe/cTaBjieHye cepBuca (B IaHHOM ciay4dae Order). Y Hero ectb API, yepe3 koTopbiii
CepBHC MPeOCTaBAseT A0CTYN K CBOoMM pyHkuusaM. CyliecTByeT 1Ba BUAA ONepaLyit:
KoMas/tbl 1 3anpockl. API coctout u3 koman, 3anpocos u cobuiTuil. KoManna, Takas
Kak createOrder (), BbIOJHsIET AeHCTBUS U OOHOBJISIET AaHHbIE. 3aMPOC, TAKOW Kak
findorderById(), uaBsekaer ganHsie. CepBuC Takxke MyOaMKyeT COOBITHS, HAPHUMED
OrderCreated, KOTOpbIe MOTPEOISAIOTCS €0 KJIMEHTaMM.

Puc. 2.4. Cepsuc obnapaet API, KOTOpbIi MHKANCynupyeT peanu3aumio. API onpeaenseT onepaumu,
Bbi3blBaeMble kmeHTamMu. CyluecTsyeT ABa TUNa onepauuii: KoMaHabl (OBHOBNAIOT AaHHbIE) W 3arnpocs
(u3BnexaloT AaHHble). Mpy n3MeHeH CBOWUX AAHHbIX CEPBUC NYBNMKYET COBbITUS, Ha KOTOpble MOryT
NOANWUCATLCA €ro KIUEHTbI

API cepBuca HHKAICYIHpPyeT ero BHYTPEHHIO0 peanu3auuio. B otinune ot MoHoMTa
3TOT NOAXO/ HE MO3BOJIsIET pa3paboTunKy mucath Kojl, Murywouuii APL. Brarogapst atomy
MHKPOCEPBHCHAsI aDXUTEKTYpa 00eCreYnBaET MOAY/IBHOCTD IIPUIOKEHUSI.
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Kaxapiit MUKpocepBuC 00saaeT cOOCTBEHHOM apXUTEKTYPO U MHOTZA OTAEbHBIM
cTeKoM TexHoJIoruil. Ho 06hIYHO CepBUCH HMEIOT IECTUTPaHHY IO apXuTekTypy. Mx API
peannayIoTCs afanTepaMu, KOTOpble B3aUMOJENUCTBYIOT C GU3HEC-IOTMKOM MPUIOKEHUSA.
Bu3aHec-JI0rHKa BbI3bIBAETCsI AANITEPOM ONEPALHIA, 2 COOBITHS, KOTOPbIE OHA FEHEPUPYET,
nyOJIMKYIOTCS a1anTepOM COOBITHIA.

B rnaBe 12 npu 06CyKaA€HMH TEXHOJOTUI Pa3BEPTHIBAHMST Bbl YBHIMTE, YTO TNPea-
CTaBJieHHe Peau3al1y CePBUCA CTIOCOOHO IPUHUMATh MHOXKeCTBO (opM. KoMnoHeHT
MOXeT OBbITh aBTOHOMHBIM TpoLieccoM, BeG-npusioxkenneM,/OSGI-nakeToM, 3amyeHHbIM
B KOHTeHHepe, nnu GeccepBepHoit 061auHOM GyHKuMed. OIHAKO CEPBUC JOKEH UMETD
API 1 pa3BepThIBATHCS HE3ABUCUMO — 3TO OCHOBHOE TpeboBaHHe.

Y10 Takoe cnabas CBA3aHHOCTb

BajxHoil XapaKTepUCTHKON MUKPOCEPBUCHOM aPXUTEKTYPBI IBJSAETCS C1ab0e CBA3bIBAHUE
cepBucoB (en.wikipedia.org/wiki/Loose_coupling). Bce B3anMoaeiicTBie ¢ cepBUCOM MpPOUC-
xoaut yepe3 API, nHKancyupyouii NoapobHOCTH €ro peanusaluu. ITO MO3BOJSAET
M3MEHSTh BHYTPEHHEE COIEPIKAHUE CEPBUCA, He 3aTparuBas ero kaueHtos. Ciabo cBs-
3aHHbIE CEPBUCHI — 3TO KJIIOY K YIYYIIEHUIO CKOPOCTH Pa3pabOTKH NPUIOKEHUH, B TOM
4HCIle UX MOAAEPXKKU U TeCTUPOBaHMs. VIX HAMHOrO mpolile H3MEHATh U TECTUPOBATH,
B HUX IpoIIile Pa3o6paThCsi.

TpeboBanne, COTIACHO KOTOPOMY CEPBUCHI IOJIKHDBI GbITh 1460 CBA3aHHBIMU N B3aH-
MOIERCTBOBATh TOBKO Yepe3 API, nckiI0yaeT KOMMYHUKALMIO Yepe3 6a3y MaHHBIX.
[TocTosiHHBIE TaHHBIE CEPBUCA IOJIKHBI BOCIPUHUMATHCS KaK MOJIs KJ1acca U OCTAaBaThCs
npusaTHbIMU. Ec/iv pa3paboTuMK MUBMEHUT CTPYKTYPy Ga3bl JaHHBIX, EMY HE HYKHO Oyaet
TPaTUTb BPEMsI Ha COTJIACOBAHHUE C KOJLIETAMH, KOTOPble paboTAIOT HAJl APYTHUMH CEPBHUCA-
mu. OtcyterBue 061mnx Tabnny B/] Takxke yayduiaeT U30JSAMIO HA 9TAME BbITOJHEHHS.
ITO0, HANpUMep, FAPaHTUPYET, YTO CEPBUCY HE NMPHUAETCS K AATh U3-32 TOTO, YTO APYroi
cepuc 3abokupoBan 6a3y naHHbIX. TeM He MeHee IT03Ke Bbl y3HAeTe, YTO Y ITOrO NOJ-
XO/1a €CTb U HeJOCTATKH — HAINPUMED, 3TO YCJIOXKHSAET MOIEP)KAHUE COTJIACOBAHHOCTH
NaHHBIX U BbIMOJIHEHUE 3aMIPOCOB K HECKOJIBKUM CEPBHUCAM

Ponb 06wux 6ubnmnotek

Pa3paboTumnku yacTo ynakosbsIBaloT pyHKUUK B GubIMOTEKH (MOAYIIH), YTOOBI MX MOX-
HO ObLJIO MCTIOMB30BATh B HECKOJIBKUX IPHJIOXKEHUsX Oe3 nyOmupoBanus koza. B konue
KOHLIOB, 4TO OBl MBI ceityac aesanu 6e3 peno3utopueB Maven unu npm? Y Bac Takxe
MOXET BOBHUKHYTb CO0JIa3H 3aeHCTBOBATb pasaessieMble OUOIMOTEKH B MUKPOCED-
BUCHOU apxuTekType. Ha nepBblii B3rJIsi] 3TO BBILJISIAMT XOPOIIMM PElIEHUEM Uisl TOTO,
yTo6bI M36exkaTh 1y6aupoBanus koia. Ho Hy>KHO yGeUTbhCs B TOM, YTO 3TO HE IPUBEET
K CBSI3bIBAHUIO BAlIHX CEPBHCOB.

[IpezcraBbTe, K IPUMEPY, YTO HECKOIBKUM CEPBMCAM HY>KHO OOHOBUTDH OU3HEC-00BEKT
Order. Bol MOXeTe ynakoBarb 3Ty GYHKUMIO B GUOIMOTEKY, KOTOPYIO CTAaHYT UCITOJb30-
BaTb pasHblie cepBUCHI. C OZHON CTOPOHBI, 3TO YCTPaHsIET AYOIUPYIOLMICSA KO, HO C APY-
Toii — 4TO MPOM30MIET, C/IU TPEOOBAHUSI M3BMEHSTCA U 3TO NOBJAUAET Ha OU3HEC-06BEKT
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order. Bam nipuiusioch 6b1 0/\HOBPCMEHHO nepecobpaTh U 3aHOBO Pa3BEPHYTh BCE ITH
cepBuchl. BMecTo atoro GyHKIIMK, KOTOpbIE € HOMBILON BEPOATHOCTBIO B AabHENIIIEM
OYZYT MEHATHCS, MOKHO 0DOPMUTDH B BUJIE OTAEABHOTO CEPBUCA, YTO HAMHOTO JIyYLIe.

Crapaittech npumeHsTh 6ubsinorexku 1yt GyHKUMIA, M3MEHEHUE KOTOPBIX MaJlo-
BeposiTHO. Hanpumep, B TUMuHOM lIpUIokeHNN 661710 Obl M3UIHUM PEATU30BbIBATD
KJ1acc Money B Kax10M cepuce. BmecTo atoro crout co3uats 6ubinoreky, ¢ KOTOpo#
6yayT paboraTh 3TH CEPBUCHI.

Pa3mep cepeuca 06blI4HO HE UMEET 3HaYEHUN

OunHa u3 npoGJieM TePMUHA «MUKPOCEPBUC> — TO, UTO B I71a3a CPa3y OPOCAETCS «<MUKPO».
IT0 nopasyMeBaeT, YTO CCPBUC JL0/I%KeH ObITh O4eHb MaJIeHbKUM. T0 Jke caMoe OTHOCHTCS
U K IPYTUM TEPMUIIAM, OCHOBaHHbIM Ha Pa3Mepax, TAKUM KaK MUHU-CEPEUC U HAHOCEPBUC.
B peanbHOCTH pa3mep He ABJISIeTCs NOJE3HON XapaKTePUCTUKOM.

Onpezenenyie XOpoLIO CHPOEKTUPOBAHHOTO CEPBHCA JIYUIl€ CBSI3aTh C BO3MOXHOCTHIO
pa3apabarbiBath €ro B He60JIbIIOH KOMaH/Ie, KAK MOKHO ObICTPee U MUHUMAJIbHO B3aUMO-
AedcTBYsl ¢ APYTMMM KOMaHaMU. Teoperuyecky KOMaHAa 0JKHA OTBEYATh TOJIBKO 33
OJIMH CEPBUC, YTOObI TOT KU B CAMOM JleJte Obl1 Muxkpockonuueckum. Ecnv xe cepsuc tpe-
Gyer 60J1b1110#1 KOMat/bl Pa3pabOTUMKOB WM CJIMLIKOM MHOTO BDEMEHH HA TECTHPOBAHHUE,
€r0, KaK 1 caMy KOMaHJy, UMeeT CMbIC/ Pa3ldesuTh Ha 4acTH. Ecu ke BaM MoCTOsIHHO
IPUXOLUTCS MEHATH CBOW CEPBUC M3-3a UI3MEHEHUIT B IPYTMX CEPBUCAX, 3TO NPU3HAK He-
JOCTaTO4HO caboit cs3anHocTh. Bo3MoxxHO, y Bac gaxe 10JyYmIcs: paciipeesieHHbl
MOHOJIUT.

MukpocepBUCHash apXUTEKTYPA CTPYKTYPUPYET NPUIOKEHUE B BHIE HEGOIbLINX
¢n1a60 CBSI3aHHIX CEPBUCOB. JTO yJydlllaeT BpeMeHHble nokas3arenu paszpaborku (noa-
LEP/KUBAEMOCTb, TECTUPYCMOCTh, Pa3BEPTHIBAEMOCTD U T. [I.) ¥ MO3BOJISIET OPraHu3aluu
cosaasathb Jydllee 1porpaMmtoe obecnedenue B 6oJiee KOPOTKHE CPOKHU. A elile 10.10-
KUTEJBHO CKA3bIBAETCsI Ha MACLITAGUPYEMOCTH, XOTsI ITO U He rJ1aBHast LeJib. YToOb!
Pa3paboTaTb MUKPOCEPBUCHYIO ADXUTEKTYPY AJIsi CBOETO TIPUIOKEHHUS, BbI JOJIKHBI 000-
3HAYUTH €r0 CEPBUCHI U ONIPE/ENUTDh, KaK OHH OyayT B3auMoJeicTBOBaTh. [TocMoTpuM,
KaK 3TO JieJIaeTcsl.

2.2. OnpepeneHve MUKPOCEPBUCHOW
APXUTEKTYPbI NPUNOXEHNS

Kak onpeaeaurs Mukpocepsuchyto apxurektypy? Kak u aist aioboro apyroro acriexkra
paspaboTkHy, Bce HaumniaeTcs ¢ GopMann3oBaHHbix TpeboBanuil. [Ipu aToM xKesaTesbHoO
MMETb CIEIHAIUCTOB B JLAHHOM 11PO6IeMHON 06/1aCTH H, BO3BMOXKHO, CYLLECTBYOIIee
npunoxcenue. B cdepe nporpaMmioro obecnedyerus onpepeseHne apxXMTeKTYpbl 4acTo
6aKKe K UCKYCCTBY, UeM K nayke. B jlaHHOM pasziesie aTOT NpoLiecC OMKUCaH B BUE TPEX
waros (puc. 2.5). Ojtnako 1Heo6X0/IUMO IOMHKTD, YTO ITO BOBCE HE MHCTPYKIIUS, KOTOPYO
cJieyer BbloJIHATH OyKBasIbHO. Penuthb Ty 3aza4y, CKopee BCero, MOXHO Oy/eT rocte-
TIEHHO, MOJUJIIOUNB HAXOLUUBOCTb.
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Puc. 2.5. Tpexwarosblit NPOLIECC ONUCAHWUS MUKPOCEPBUCHOMN apXUTEKTYPb NPUIOKEHMA

[IpusioxeHue cynlecTByeT, YToObl 06pabaThiBaTh 3anpockl. [103TOMY MepBbIM LIarOM
B ONpele/IEHNU apXUTEKTYPbI CTaHeT (hOPMUPOBAHKUE KJIIOYEBBIX 3a[IPOCOB HA OCHOBE
TpeGoBaHuit K npuoxennio. Ho BMecTo Toro, 4To6bl OMKUCHIBATH 3aNPOCHI B BUIE KOH-
KPETHBIX TEXHOJIOTHiA MEXIIPOLIECCHOTO B3aUMOIEHCTBHS, s UCNONB3YI0 Hosiee abCTpaKT-
HOE MOHATHE CUCTEMHO# onepaunu. CucmemHuas onepayus NpeaCcTassieT coboii 3anpoc,
KOTOPbIi MPHJIOKEHHE J0/KHO 00paboTath. [TloBeneHHe KaXK10# KOMAH/IBI OIIPEAETSETCS
B BuZle abCTPAKTHOU JOMEHHON MOJIENH, KOTOPas TOXeE M3BJIEKAETCSA M3 TPeOOBaHMUIL.
CucTreMHble ONEPALlMK CTAHOBSITCS ADXUTEKTYPHBIMH CLIEHAPHAMM, HILTIOCTPUPYIOIMMH
B3aUMO/EICTBUE CEPBHCOB.
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BropsiM 1rarom B 3ToM mpouecce Oyzaet pasbueHue Ha cepBUCchl. B Bamiem pacnopsi-
JKeHHU HECKOJIbKO cTpaternil. OHa 13 HUX Geper Hayano B chepe GH3HEC-aPXUTEKTYPHI
¥ 3aKJIIOYAETCSI B TOM, YTO CEPBHCHI JOJKHBI COOTBETCTBOBATH Ou3Hec-byHKUUAM. [{pyras
NpeLyCMaTPUBAET OPTraHU3ALMIO CEPBICOB BOKPYT MOKX0OIACTEN B KOHTEKCTE MPEAMET-
HO-OPHEHTUPOBAHHOTO POEKTUPOBaHUsL. B utore cepBuch GyyT OCHOBaHbI Ha Gu3Hec-
KOHLIENUHUSIX, 2 HE HA TEXHUYECKUX acleKTax.

Tperuii war B onpeaeJeHUH apXUTEKTYPHl HPUJIOKEHHs! 3aKJII0UAETCs] B ONUCAHUHN
API ana xaxzaoro cepsuca. /17151 3TOro cepBrcaM Ha3HA4AKOTCS BCE CUCTEMHbIE OMEPaLWH,
onpeziesieHHble Ha MepBoM mare. Onepaunio MOXKHO Peaiu30BaTh B BUJE OJHOIO UJIH
HECKOJIBKUX CEPBUCOB. B mocsieiHeM ciryyae HY)KHO PENIUTD, Kak OHU Oy/1yT B3aMMOJEN-
CTBOBaTh Mex 1y coboit, 4To 06bIYHO TPeGYeT NMOAAEPKKH JOIOIHUTENbHBIX ONepaluii
¢ uX cTOpoHBl. BaM Takxke HyXHO BbiOpath oauH U3 MexaHuaMoB IPC, onuckiBaeMbix
B raBe 3, uTo6bI peanusoBath API Kaxoro us cepBUcoOB.

JlekoMmo3uius cBsi3aHa ¢ HECKOJIbKUMHU TPYAHOCTSIMU. Bo-nepBbIX, BOZHUKAIOT
ceTeBble 3a1€PXKKU. Bbl MOkeTe 06HAPYXKHTh, YTO ONpeeeHHas CXeMa pa3bueHus He-
NPaKTUYHA U3-3a CJAMUIKOM 4acTOro oOMeHa JaHHBIMU MeXy cepBucaMu. Bo-Bropsix,
CHHXPOHHOE B3aMMO/IeICTBUE CHUXAeT OCTYIMHOCTb. BaM, BO3MOXHO, Npuaercst npu-
GerHyTh K KOHIIEMIHUH aBTOHOMHBIX CEPBHUCOB, KOTOPast ONKUChIBaeTcs B ry1ase 3. Tperbeit
n1po6J1eMOit CTAHOBHUTCSI HEOOXOAUMOCTb NMOJIEPXKAHMSI COTJIACOBAHHOCTH JaHHBIX MEXKILY
cepBucamu. J1Jist 3Toro 06bI4HO UCHIONb3YIOTCS MOBECTBOBAHUS, PACCMATPUBAEMBIE B IJ1a-
Be 4. [locneaHee npensTCTBUE HA MYTH K IEKOMIIO3ULIMU CBSI3AHO C TaK HAa3bIBAEMbIMU
60KeCTBEHHBIMH KJTACCAMH, IPUMEHSIEMBIMHU B Pa3HbIX YacTsX npuiokedus. K cuactbio,
JUIs1 UX YCTPaHEHUST MOJKHO BOCIIOJ/Ib30BaThCsl KOHLUEMLIUSMHU U3 PeAMETHO-OPUEHTHPO-
BaHHOTO MIPOEKTUPOBAHMUSI.

BHayase B aTOM pazzesie OnuCHIBaeTCs], KaK ONpeJesuTh ONepaluy NPUIOKEHHs .
[Tocsie 3TOro0 PaccCMOTPUM CTPATErUy U METOANYECKHME DEKOMEHAAUMK N0 Pa3OUEHHUIO
NPUJIOXKEHUS Ha CEPBUCH, @ TAKXKe TPYAHOCTH, KOTOPbIE MTPU 3TOM MOTYT BO3HUKHYTb,
1 crioco6bl ux npeosoieHus. B koHe st mokaxy, kak onucath API ass1 kaxaoro cepsuca.

2.2.1. OnpeaeneHne CUCTEMHbBIX onepauni

[lepBbiii Liar 1py NPOEKTUPOBAHMY APXUTEKTYPbI IPHIIOKEHUSI — ONpeleJieHHe CHCTEM-
HBIX OTepanuit. 3a OTIPaBHYIO TOYKY GepyTcsl TpeOOBAHUS K NIPUJIOKEHHUIO, BKIIOYAst
MOJIb30BATENbCKUE UCTOPUH U CBsI3aHHbIE C HUMHM ClIEeHAPUH UCIOJIb30BaHHUsA (CTOUT OT-
METHUTD, YTO OHH OTJIMYAIOTCS OT APXUTEKTYPHBIX clieHapues). [Ipouecc npentnduxauun
Y onpe/iesIeH!s1 CHCTEMHBIX Ollepallii COCTOMT U3 ABYX 1aroB (puc. 2.6). OH HaBesiH NMpo-
11eCCOM OOBEKTHO-OPUEHTUPOBAHHOTO IIPOrPAMMUPOBAHHA, OMTMCAHHBIM B KHure Kpeiira
Jlapmana (Craig Larman) Applying UML and Patterns (Prentice Hall, 2004)' (cm. no-
ApobGHOCTH Ha www.craiglarman.com/wiki/index.php?title=Book_Applying_UML_and_Patterns).
Ha nepBom niare cosnaercst 060611eHHass AOMEHHAs. MOZIENb, COCTOSINAA U3 KJIKOYEBbIX

' Jlapman K. lTpumenenne UML 2.0 u mabnonos npoektupoBanus. — M.: Busbsmc, 2016.



2.2. OnpegeneHne MUKPOCEPBUCHOW apXUTEKTYPbI MPUIOXKEHNS 77

KJIaCCOB, KOTODbIE NPEAOCTABJIAIT C/J1I0Bapb AJ1A ONMMHUCAHUSA CUCTEMHBIX onepauni&. Camu
CUCTEMHBIE ONepallhH, a TAKXKE MUX INMOBE/JIEHUE C TOUYKHU 3PECHUA JIOMEHHOM MO/IEIU OMHU-
CbIBalOTCS Ha BTOPOM 1lIare.

Puc. 2.6. CucreMHble onepaumm onpegensioTcs Ha OCHOBE TPEGOBAHUI K NPUNOKEHMUIO B XOA€
ABYXWAroBoro npouecca. Ha nepsom ware co3aaercs o6obuwieHHas aoMeHHas Mogenb. Ha BTopoMm ware
B paMKax 37O MOAENU ONPeAeNAOTCA CUCTEeMHbIe onepaumn

JloMeHHast MOZIesIb COCTABJISIETCSE B OCHOBHOM U3 MMEH CYIIECTBUTE/bHBIX, B3STHIX U3
N0JIb30BaTEIbCKMX UCTOPHIA, 3 CHCTEMHbIE OMEPALiii — B OCHOBHOM M3 IJ1aroJsioB. [JoMeH-
HYI0 MOJIEJIb MOXKHO OTIPEIEJTUTh TAKXKe C TOMOILbIO METOMUKH « COObIMuUtinbLl wmypm»,
0 KOTOpO# norosopuM B r1aBe . [loBexeHMe KaXKIOH CHCTEMHOM OIepaLy OMUChIBAeTCS
C TOUKH 3PEHHS ee BAHMSHYSI HA OMH MJIM HECKOJILKO JOMEHHBIX 0OBEKTOB U OTHOLIEHH
Mex 1y HUMU. CHCTEMHas Onepalusi MOXeT CO34aBaTh, OOHOBJATD WU YAQISATh TOMEH-
Hble 0GBEKTBI, a TAK)KE YCTAHABINBATb UM Pa3pyllaTh UX CBA3U.

PaccMoTpum npouecc onpeaesieruss 06001eHHOM TOMEHHOM Mogenu. 3aTeM Ha ee
OCHOBE 51 ONMIY CUCTEMHBIE OTlepallHy.

Co3paHune 0606WweHHoN AOMEHHOW Moaenu

[lepBbIi WAr Ha NYTH ONPeAETIeHHs CHCTEMHBIX ONepalluil — odepyrBaHie 060061eHHON
JNOMEHHOU Mozeny npunoxenus. ViMeiiTe B BUay, YTO 3Ta MOZE/b HAMHOIO NPOLLE TOTO,
410 Gy/IeT PeaTM30BaHO B UTOTe. Y Halero NPUJIOKEHHs faxe He OyaeT eAMHON TOMEHHON
MO/IeJIH, TOCKOJIbKY, KaK Bbl BCKOPE y3HA€Te, KaX/Iblil CEPBUC MMEET CBOIO COOCTBEHHYIO.
HecMoTpst Ha upe3MepHYIO yNPOILEHHOCTD, Ha 3TOl cTaanu 06001IeHHAs TOMEHHAS MO-
nesb 6y/IeT 1oJie3na, Be/lb OHa ONPeAENSeT CJI0Baph 15 ONMCaHMs MOBEAEHU CUCTEMHbBIX
ornepaluu.

[loMeHHas Mo/ieTb CO3AETCS C TIOMOUIBIO CTAHAAPTHBIX METOAMK, TAKMX KaK aHAJIN3
MMEH CYLIECTBUTE/bHBIX B [10J1b30BATEbCKUX UCTOPUAX M KOHCYJ/IbTAL[Us C 9KCNIEPTaMH
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B JIaHHOM Tpo6ieMHON o6aacTu. Bo3bMeM, K mpuMepy, HCTOPHUIO Pa3MEIEHHS 3aKa3a.
MBI MO’KEM pa3BEPHYTDb €€ BO MHOXKECTBO CLIEHAPHEB HCTIOIb30BaHNUS, BKITIOYAs! CJIEYFOLIHIA:

fllaHo: KAneHT

U pecTopaH

W agpec/BpeMA AOCTaBKU U3 3TOro pecTtopaHa

W cymmapHaa LeHa 3aKka3a, OTBevawwan cpeaHemy nokasaTenn pectopaHa
Korpa knueHT pasmelaeT 3akas
Torpa 6aHKOBCKaA KapTa KAMEHTa aBToOpU3yeTca

W co3paeTcA 3aka3 B cocToAHun PENDING_ACCEPTANCE

W 3aKa3 NpuUBA3LIBAETCA K KNUEHTY

M 3aKka3 npuUBA3LIBAETCA K pecTtopaHy

VMeHa cyliecTBUTEbHBIE B 3TOM I10J1b30BaTeJIbCKOM ClLIEHAPHH YKa3bIBAIOT Ha Cylie-
CTBOBaHME Pa3/IMYHBIX KJIACCOB, BKJII0Yast Consumer (kjueHT), Order (3aka3), Restaurant
(pectopan) u CreditCard (GaHKOBCKas KapTa).

To4HO Tak ke UCTOPUIO PHEMa 3aKa3a MOXKHO Pa3BEPHYTH B ClleHapHil Harogo01e
CJle/IyI01IEero:

fano: 3aka3 B cocToAHnn PENDING_ACCEPTANCE

U Kypbep, AOCTYMNHLIA ANA AOCTaBKW 3akasa
Korpa pectopaH npuHuMaeT 3aka3 C 0683aTenbCTBOM NPUrOTOBUTL eay K 3afaHHOMY BPEeMeHH
Toraa CoCTOAHME 3aka3a MeHAeTCA Ha ACCEPTED

W nomo 3akasa promiseByTime Ha3HayaeTcA 3afiaHHOE Bpema

W Kypbep Ha3Ha4aeTcA ANA AOCTaBKM 3akasa

ITOT clieHapuil moapa3yMeBaeT CylleCTBOBAaHKE KIaccoB Courier (Kypeep) v Delivery
(moctaBka). [locsie HECKOJIBKUX 9TANOB aHANIW3a UTOTOBBIM PE3yJbTaTOM OyaeT 10-
MeHHast MOJIeJib, COCTOSIIIAS, KaK U OXKUAATOCH, U3 3TUX U APYTUX KJIACCOB, TAKUX KaK
MenuItem (IIyHKT MeHIO) 1 Address (aapec). Cxema ¢ KJII0YEBBIMH KJ1aCCAMHU 110Ka3aHa
Ha puc. 2.7.

Puc. 2.7. KntoueBble Knaccel AoMeHHoW Moaenu FTGO
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Knaccobl umeror ciaenymooumue 00513aHHOCTH:

Consumer — KJIMEHT, pa3MeILAOI M 3aKa3;

Order — 3aKa3, pa3MelleHHbI KJIHEHTOM;

OrderLineItem — OTAeJibHAA MTO3UIUA B 3aKa3e,;

DeliveryInfo — BpeMsi U MECTO JOCTABKH 3aKa3a;

Restaurant — pecTopaH, 'OTOBSILHA 3aKa3bl ISl IOCTABKH KJIMEHTaM;

MenuItem — MMyHKT B MEHIO PECTOPAHA;

00000 OO

Courier — Kypbep, KOTOPBIH JOCTaBJseT KJAMEHTAM 3aKa3bl (OTCIEXUBAET AOCTYII-
HOCTb KYPbEPOB U UX MECTOIIOJIOXKEHUE);

0 Address — aapeca KJIMEHTa M PeCTOPaHa;

Q Location — mMpoTa M AOJITOTA MECTOHAXOXKAEHUS Kypbepa.

CxeMa Kk/1accoB, IPUBE/IEHHAs Ha PHC. 2.7, WIOCTPUPYET O/IMH U3 aclEeKTOB apXu-
TeKTypbl npunoxenusi. Ho 6e3 cueHapues, KOTOPbie €€ 0XKHUBJAIOT, 3TO He Gosiee yeM
KpacuBast kaptuHka. Cieayouum maroM 6yaet olpe/ieJieHue CUCTEMHbIX OTlepalui,
COOTBETCTBYIOIINX APXUTEKTYPHBIM CLEHAPUSIM.

OnpeaeneHne CUCTEMHbIX Onepaumii

Crenyomuil war nocse onucaust 06001eHHON JIOMEHHOM MO/jleJIn — OllpefiesieH e
3alpoCoB, KOTOPbIE MPUJIOXKEHHE JOKHO 00pabaThiBaTh. JleTanu nojib30BaTeNbCKOro
vHTepdelica BBIXOAAT 32 PAMKH 3TOH KHUTH, HO, KAK Bbl MOXCTE [1PE/ICTABUTD, B KaXIOM
ClieHap1K UCNOJIb30BaHUs Tpaduueckuil MHTepGeic H3BIeKaeT U OOHOBSET TaHHbIE
MyTeM BBINOJIHEHHS 3aMPOCOB K cepBepHOi 6usnec-noruke. FTGO B ocHoBHOM mpea-
craBssieT co6oi BeG-npuiiokeHre. ITO 03HAYAET, YTO OONBLUIMHCTBO 3aMIPOCOB OCHOBAHBI
Ha HTTP, x0Tl BoJiHe BEPOSITHO, YTO HEKOTOPbIE KJIMEHTBI Oy YT [IPUMEHATh MEXAHH3M
obmeHa coobueHnsMu. Takum 06pa3oM, BMECTO TIPUBA3KH K KOHKPETHOMY TIPOTOKOJTY
11 IPEACTABJIEHHUS 3AIIPOCOB JIyUlle UCNOJb30BaTh GoJice aGCTPaKTHOE TIOHATHE CH-
CTEMHOH OTepaLuH.
CucremHble orepaiuu ObIBAIOT IBYX BUAOB:

Q xomanodvt — cucTeMHble onepanuvuy A4 Co3xaHus, 0OHOBJIEHUSA U YAQJI€HUA JaHHbBIX;

Q 3anpocer — cUCTEMHblE ONEPALINK 151 YTeHus! (3anpaliuBaHuns ) JaHHbIX.

Xopotieii OTIPaBHON TOYKOH Ik ONIPEAENEHUs] CUCTEMHBIX KOMaH/ OyneT aHau3
I71aroJ10B B M0JIb30BATEIbCKUX UCTOPHUSAX U clieHapusiX. BosbMeM, k npuMepy, UCTOpUIO
pa3MenIeHuA 3aKaasa. Omna sBHO YKa3bIBa€T Ha TO, YTO CUCTEMA AO/DKHA NPEAOCTABJIATH
orepauMio Create Order (co3aarh 3aka3). MHorve Jipyrie ucTopum HanpsiMyio COOTBET-
CTBYIOT OT/IeJIbHBIM CHCTEMHBIM KOMaHIaM. HekoTopble K1oueBble CHCTEMHBIE KOMAH/IbI
nepeuncsieHbl B Tab1. 2.1,
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Ta6nmua 2.1. Kniouesble CUCTEMHbIE KOMaKAbI ANs Npunoxenus FTGO

Oe#WcrBytowee nuuo | Uctopus Komanpa Onucanune
Kinenr Create Order | createOrder() Co3paer 3aka3
Pecropan Accept Order| acceptOrder() YKa3bIBaeT Ha TO, UTO PECTOPaH

TIpUHAJ 3aKa3 U 06ﬂ3yeTCﬂ
IIPUTOTOBHUTD €ro K 3aJaHHOMY

BpeMeHH
Order Ready [ noteOrderReadyForPickup()| YkassiBaet Ha T0, 40 3aKa3
for Pickup FOTOB K IOCTaBKe

Kypbep Update noteUpdatedLocation() O6HoBJIsIET Teky1iee
Location MECTOII0JI0KeHHe Kypbepa
Delivery noteDeliveryPickedUp() Yka3bIBaeT Ha TO, UTO Kypbep
picked up B35/ 3aKa3
Delivery noteDeliveryDelivered() Yka3biBaeT Ha TO, YTO Kypbep
delivered JOCTaBUJ 3aKa3

Y KoMaHbI ecTb crielinUKaLKsl, KOTOpasi ONPEE/SET €€ HapaMeTPbl, BO3BPAILAEMOE
3HauYeHHE M NOBeleHUE B paMKax KJIacCOB JoMeHHOW Moenn. Onucanve noBeeHus co-
CTOWT U3 YCIOBHH /IBYX BU/OB: IIPEIBAPUTEIbHBIX U OKOHYATENbHBIX. [lepBble 10IKHBI
BBITIOJIHATBCSI B MOMEHT BbI30Ba OIepaiivu, a BTopble — nocJe, /lajsiee nokasaH npumep
cnelu¢pUKaUHU [JISI CHCTEMHOU onepalinu createOrder().

Onepauus createOrder (ID kinenTa, cnoco6 onnarbi, aipec 0CTaBKH, BpeMsi
nocrasky, ID pecropana, nosumuu 3akasa)

Bosspamaer orderld...

IpeaBapurenbHbie KieHT cymecTByeT 1 MOXKeT pa3MellaTh 3aKa3kl.

yCJ10BUS Tlo3uuuu 3aka3a COOTBETCTBYIOT MYHKTAM MEHIO DECTOPaHa.
Azpec v BpeMst JOCTAaBKHU BbINOJIHUMBI i1l peCTOpaHa

OxoHyYaTeNbHbIE BankoBckas kapTa KJiMeHTa 03BOJINIA CHATh CYMMY 3aKa3a.

yCcnoBHUsA 3axa3 6b11 co3aan B cocrosinnn PENDING_ACCEPTANCE

ITpeaBapuTebHbIE YCJIOBUA OTPaXalOT Y4acTOK «/[ano» B CLeHApUM pasMelleHys!
3aKasa, npuBefeHHOM paHee. OKOHYATeNbHbBIE YCAOBUA OTPAXaOT yuyactok «Tozda».
[Tpu BEI30BE CHCTEMHAs! ollepalusl IPOBEPSIET MPEABAPUTEbHbIE YCIOBUS U TIPOU3BOAUT
AEACTBYSI, HEOOXOMMMbIE IJIS BHIMOJHEHUS OKOHYATEIbHBIX YCIOBUH.

[lanee nokasana cneundukayisi CHCTEMHOM onepauuu acceptOrder().

Onepauus acceptOrder (restaurantld, orderld, readyByTime)
Bosspamaer —

IpensaputensHbie ycnosus | order.status pasno PENDING_ACCEPTANCE.
Kypbep noctynen ans gocraBki 3aKa3a

OKoHYaTeIbHbIE YCIOBHS Cocrosiaue order.status momensinocs Ha ACCEPTED.
Bpewmst order.readyByTime nomensiocs Ha readyByTime.
Kypbep HazHaueH AJ1s1 LOCTaBKH 3aKa3a
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Ee npeaBapuTe/ibHbBIE U OKOHYATE/IbHBIE YCIOBHS OTPAXKAIOT ClIEHAPHUIM UCII0JIb30Ba-
HUs1, TPUBEJIEHHBIN paHee.

BonpinHCTBO Onepanuii, BAXHBIX C aDXUTEKTYPHOU TOUKH 3PEHUS, IBJISIOTCS KOMaH-
IaMu. 3ampocsl, U3BJEKAOLINe JaHHBIE, TOKE HHOT/IA UMEIOT 3HAUYeHHe.

IToMuMo KOMaH[, TpUIOXKEHHe TOTKHO peasn30BaTh 1 3anpockl. OHY HAMOJHSAIOT
0JIb30BaTeNbCKUI UHTEpdelic nHdopManmeir, HeOOXOAUMOM 1JIST TPUHATHSA PELIEHHH.
Ha atom aTame MbI ellle He MpUAYyMa/u, KaKiUM Oy/IeT M0Jb30BaTeIbCKUI nHTEpdEiic
npunoxenus FTGO, Ho B3risiHUTE, K IPUMEPY, HA MPOLIECC Pa3MeELEHUA 3aKa3a KJIU-
€HTOM.

[Tonb3oBaTeib BBOAUT apec ¥ BpeMs JOCTaBKH.
Cucrema BBIBOAUT JOCTYIIHbIE PECTOPAHBI.
[Monb30BaTeb BHIGUPAET PECTOPAH.

Cucrema BbIBOAUT MEHIO.

[Tonb3oBaTens BbI6I/Ipa€T IMMYHKT MEHIO U OIJIa4YMBaA€T CYET.

0O00OD0DO0OODO

CucreMa co3zaet 3akas.
CueHapwii HCNIOIb30BaHUS TOAPA3YMEBAET CJIEAYIOLIME 3ATPOCDI,

Q findAvailableRestaurants(deliveryAddress, deliveryTime) — u3BJIeKaeT pecTo-
paHbl, KOTOPbIE MOT'YT BBIMOJHUTD JOCTABKY 110 33JJaHHOMY aIpeCy B 3a/laHHOE BPEMSL.

Q findRestaurantMenu(id) — usBiekaeT MHPOPMALMIO O PECTOPaHE, BKJIOUas 6yo/1a
B MEHIO.

13 atix aByx 3anpocoB findAvailableRestaurants(), HaBepHOE, MMeET HaUbOIbIIIEE
apXMTEKTYPHOE 3HaYEHUE U PUMEHAET NOUCK 1o MecTHOCTHU. [lonckoBasi cocrasisiomas
3arpoca Bo3BpalllaeT BCe TOUKU (PECTOPAHBI), HAXOASIIUECS HEOAAIEKY OT aapeca I0-
craBky. OHa TaKKe OT(HIBTPOBBIBAET BCE PECTOPAHBI, KOTOPbIE OYAYT 3aKPHITHI B IEPUOT
NOATOTOBKHU U OTNPaBKH 3aKa3a. 31eCh KpailHe Ba)KHA TPOU3BOAUTEBLHOCTD, TAK KAK 3TOT
3aI1poC BHINOJIHSIETCA NPU pa3MeLleHUH KaXA0ro 3aKasa.

O60611eHHast JOMEHHAs! MOAETb M CUCTEMHBIE ONEPALIMH OMKUCHIBAKOT PabOTy NPUJIOKE-
HUS ¥ TIOMOTAIOT ONPEEIUTD ero apxuTekTypy. IloBesenne Kaxa0it CHCTEMHOH orepalfu
OMMCBIBAETCS B PaMKax JOMEHHOI Moieny. Kaxzas BakHasi CHCTEMHast Ollepaumsi COOT-
BETCTBYET CLLEHAPHIO, KOTOPBIH ABJISETCS BaKHOW YaCThIO OMTHCAHUST aPXUTEKTYPBI.

CrenyolmmM 1aroM nocJjie onpeesieHNst CACTEMHBIX onepauuii 6yner 0603HaueHHe
cepBUCOB npujoxeHus. Kak ynmoMnnanocs paHee, 17151 3TOr0 He NPEAYyCMOTPEHO YETKUX
MHCTPYKLHIi, KOTOPBIM IPOCTO HY>KHO CJIef0BaTh. OJHAKO MbI MOXKEM BOCIIOJIb30BAThHCS
Pa3IMYHBIMM CTPATETUSMU JEKOMIIO3ULIKH, KAX/1ast U3 KOTOPBIX MOAXOAUT K npobjeme
C onpefie/leHHOM CTOPOHBI U HCIOJIb3YeT cOOCTBEHHYIO TepMuHoorno. Ho kakyro Obt
CTpaTeryio Bel HU BHIOPA/H, pe3ysibTaT OyAeT ONMH: aDXUTEKTYPa, COCTOSALIAs U3 CEPBHU-
COB, KOTOpble B OCHOBHOM OPTraHH30BaHbI BOKPYT OU3HEC-AaCIEKTOB, a He TEXHUUECKHX
KOHLIeMIWH.

PaccMoTpuM nepByIo cTpaTeruio, KOTOpast ONMCHIBAET CEPBUCH B COOTBETCTBUH C O13-
HEC-BO3MOXHOCTSIMH.
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2.2.2. PasbueHue Ha cepBUCbl NO BU3HEC-BO3MOXHOCTSAM

OnHoit U3 cTpaTernii CO3AAHUA MUKPOCEPBUCHON apXUTEKTYPbI SIBJISAETCS pa3bueHue
1o 6u3Hec-BO3MOXKHOCTSIM. KOHLENIUsS «OU3HeC-603MONCHOCMU> IDUMEHSETCS B MOJIe-
JIMPOBaHUM OU3HeC-apXUTEKTYP M 0603HAYAET TO, U3 Yero GU3HeC reHepupyeT NPUOBLIb.
Habop Bo3MOxHOCTE# /17151 KOHKPETHO# KOMIIAHMHU 3aBUCHUT OT TOTO, 4eEM HMEHHO OHa
3aHMMaeTcs. Hanpumep, B 411C10 BO3MOXKHOCTEN CTPAXOBOW KOMITAHUU OObIYHO BXOAAT
aHaeppaiTHHr', 06paboTka npeTeH3uil, GUINMHT, BHINOHEHHE MPABOBBIX HOPM M T. /L.
Bo3amosxHOCTH HHTEpHET-MarasuHa BKJIIOUAIOT YIIPaBjieHUe 3aKa3aMHU, MH BEHTAPH3alHMIO,
OTNPAaBKy TOBapa M Tp.

WWabnon «Pazbuenne no 6M3HeC-BO3MOIKHOCTAM»

OnpenensieT CEpBUCH, COOTBETCTRYIOINE OM3HeC-BO3MOXHOCTAM. CM. microservices.iof
patterns/decomposition/decompose-by-business-capability.html.

Bu3Hec-BO3MOXXHOCTM ONPeAensioT TO, YEM 3aHUMAETCA OpraHM3auuns

Bu3Hec-BO3MOXHOCTH OpPraHM3aliMu ONMCbIBAIOT TO, uem OHa siByisercs. O6bIuno onu
cTabUIbHBL, B OTJIMYME OT TOTO, KAK OPraHW3allns BejleT CBOM OuaHec (ITOT acleKT co
BpeMeHeM MEHSETCsI, HHOTZA /10 Hey3HaBaeMoCTH). ITO 0COBEHHO aKTyabHO B Hallly
[HH, KOTIa TEXHOJIOTHH BCE Yallle MCTOb3YIOTCS [/1g aBTOMaTu3auum 6usuec-1poiec-
coB. Hanpumep, ente coBceM HelaBHO /7151 TOTO, YTOOBI MOJIOKUTh CYMMY C YeKa Ha cuer,
HY’KHO ObLJIO ITepesaTh ero Kaccupy B 6aHke. 3aTeM CTaJ0 BO3ZMOXHO C/IE/aTh ITO Yepes
6aHKOMATBI, Tenepb ke B GOIBIIMHCTBE C/1y4aeB — ¢ NOMOLIbIo cMapTdona. Kak suauTe,
OU3HEC-BO3MOXHOCTD «0eNOHUPOBAHUS KA » OCTATIACh HEU3MEHHOM, HO TO, KAKHM CI10-
coOOM 3TO AeaeTcsi, IBMEHUIOCh Kap/AHHAJIBHO.

OnpeneneHne 6M3HEC-BO3MOXHOCTEN

BusHec-BO3MOXHOCTH OPraHU3alMHy ONPeAESIOTCS IIyTeM aHAIN3A ee LieNel, CTPYKTYPbl
1 6usHec-npoueccoB. Kaxayio BO3MOXHOCTb MOXKHO NIPEICTABUTD B BUE CEPBUCA, HO LIS
3TOTO OHA JOJIKHA OPUEHTHPOBATHCS HA OU3HEC, a He HAa TEXHUYEeCKHe acnekThl. Ee cne-
UKL COCTOUT U3 Pa3NIMYHBIX KOMIIOHEHTOB, BKJII0Yast BBOJ, BBIBO/ Y COTJIalIEHHS
ypoBHs cepBuca. Hanpumep, B ciiyyae co cTpaxoBbIM aHIePPATHHIOM BBOJIOM SIBJISIETCSI
3asiBJIeHMe KJIMEHTa, a BBIBOA OY/IET BKJIIOYATh 0100peHHeE U LIEHY.
Bu3Hec-BO3MOXHOCTb 4aCTO COCPEOTOUEHA HA onpeeneHHOM GusHec-00beKTe.
Hanpumep, 6usHec-06bEKT «npemen3us» JeXXUT B OCHOBE BO3MOKHOCTH «06pabomka
npemen3uii». Bo MHOrMX C/Iy4asix BOZBMOXHOCTb MOXHO pa3bUTh Ha MOABO3MOKHOCTH.

Yeayru, upegocrapasieMbie GMHAHCOBBIMH YUPEXTCHUAMH, TAKUMH KakK OalKH, CTPaXxoBble
KOMIIAHHH, KOTOPble FapaHTUPYIOT MOTyUeHHUE BHITIJIAT B Cyuae puHaHCOBbIX yObiTKOB (https://
ru.wikipedia.org/wiki/Auneppaittuur). — IIpumeu. peo.
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Hanpumep, o6paboTka npeteHsuit cocTOUT U3 06paboTKH MHGOPMALIUH O TIPETEHIUH, €€
PacCMOTpPEHUSI M YIIPAB/IE€HHS COOTBETCTBYIOUMMH BbITJIATAMH.
HecnoxHo cebe npeactaButh GU3HeC-BO3ZMOXKHOCTH npuioxenus FTGO.

Q ¥YnpasieHne NOCTaBIUKAMU:
® ynpasnenue kypvepamu — ynpasjeHue MHGoOpMalKeil 0 Kypbepax;
* ynpaenenue ungpopmayueli 0 pecmopanax — ynpapjieHre MEHIO PeCTOPaHa U py-
TMMH JaHHBIMH, BKJTIOYasi MECTONOJIOKEHUE U rpaduK paGoTh.
Q Yupasienue KIHeHTaMH — ynpabJjieHne HHPOPMalKeii 0 KIUeHTax.
Q Ilpuem u BbINOJIHEHHE 3aKA30B:
® ynpasenenue 3aKa3amu — CO3/IAHNE 3aKA30B U YTIPABJIeHHE HMH CO CTOPOHbBI KJIHEHTOB;
® ynpaenenue 3aKasamu é pecmopare — yIpapJieHUe OATOTOBKOMH 3aKa30B B PECTO-
paHe;
®  JIOTHUCTHUKA;

®  ynpasrenue oCMYNHOCMYIO KYPbepos8 — YIPaBIEHHE TOTOBHOCTHIO KYPbEPOB /10~
CTaBMTb 3aKa3bl B PE2KUME PEaIbHOTO BPEMEHH;

® ynpagrenue docmaskod — AOCTaBKAa 3aKA30B KJIHEHTaM.
Q byxyuer:
®  omuemHOCMb NO KAUEHMAM — YNIPaBIeHHE KJINEHTCKIMH U1aTeXaMHu;

®  OomuemHOCmb NO pecMoparam — YTpaB/ieHHe MJIaTeXXaMH, MOCTYMAIUMU B pe-
CTOpPaHbI;

® omuemnoCMb NO KYypbepam — yNpaBJieHUE IIATOH KypbepaM.

U rak pasee.

Bo03M0oXHOCTH BEpXHEro ypOBHS BKJIIOYAIOT B cebsi yrpaBjieHre MOCTaBUIMKAMHU,
yrpaBjieHHe KJIHEHTaMH, IPHHATHE U BhIIIOJIHEHHE 3aKa30B, Oyxyuet. CKopee BCero, 3ToT
CNUCOK OYIeT pacIiMpPeH 3a CYUET APYTUX BO3MOXKHOCTEM, HapUMep CBA3aHHBIX C MapKe-
TUHTOM. BoJIbIIMHCTBO M3 HUX pa3buThl Ha 0ABO3MOXHOCTU. Hanpumep, nyHkT «[Ipuem
¥ BBITIOJTHEHHE 3aKa30B» COCTOUT M3 MSITH MOANYHKTOB.

WuaTtepecHas 0COOEHHOCTb 3TON MePapXUH — HAJIM4Me TPEX BO3MOXHOCTEMH, OTHOCA-
LIMXCS K PeCTOpaHaM: yiipaBJieHHe MHQopMallvel 0 pecTopaHax, yrnpaBjeHHe 3aKa3aMu
B PECTOPAHE M OTYETHOCTD MO PECTOPaHaM. JTO CBSI3aHO C TEM, YTO AAHHBIE BO3MOXXHOCTH
PeACTaBASIOT cOG0M TPH COBEPILIEHHO Pa3HbIX aCeKTa paboThl PECTOPAHOB.

Jlajiee Bbl yBUIMTE, KaK C NOMOLIbIO OU3HEC-BO3MOXKHOCTEN OMKMCATh CEPBHUCHI.

OT 6M3HEC-BO3MOXHOCTEN K CEpBUCaM

OupeaenuBiuch ¢ GH3HEC-BO3MOXKHOCTSIMH, BbI I0JIXKHBI OTMIUCATD CEPBUCHI IS KAXKI0M
M3 HUX WIH JUIsl TPYIIN CBSI3AHHBIX MEXAY COO0U BO3MOXHOCTEH. CxeMa COOTBETCTBUSA
MeXIy BO3MOXHOCTSIMM U cepBucaMu npuitoxkennus FTGO nokasana Ha puc. 2.8. MHorna
CEePBUCHI CO3/AI0TCS /ISl BO3MOXHOCTEH BEPXHETO YPOBHS, TAKUX KaK OyXyder, a HHO-
r7ia — AJIs1 MOIBO3MOJKHOCTEH.
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Puc. 2.8. CasizbiBaHne 6u3Hec-Bo3MoxHocTeln FTGO ¢ cepsicamu. CepBrucaM COOTBETCTBYIOT
BO3MOXHOCTM PasHbiX YPOBHEN Mepapxum

Pemenne o ToM, 171 BO3MOXHOCTEN KaKOro yPOBHS CJIE/Ly€ET CO3/1aBaTh CEPBUCHI, OT-
4acTH cyObeKTHBHO. Moe 060CHOBaHHE B 3TOM KOHKPETHOM CJIyUae BbIMJIAAUT TaK.

Q HO[[BOSMO)KHOCTH ynpaBJI€eHUA ITOCTAaBUIMKAMH A CBA3aJ1 C AByMA CEPBHUCAMH, 110~
CKOJIbKY PECTOPaHbI U KYPbEPBI — 3TO COBEPLUIEHHO pa3HbI€ BUAbI [IOCTAaBUIUKOB.

O Bo3MoXHOCTb IpHeMa U BBIIOJIHEHUS 33Ka3a COOTBETCTBYET TPEM CEPBHCAM, KX /bl i
M3 KOTOPBIX OTBEYaeT 3a OT/eJIbHbIE CTAANH npolecca. S1 06GbeAMHNI BO3MOXHOCTH
YIPaBJIeHHUS OCTYITHOCTBIO KyPhEPOB 1 JOCTABKOI1 M CBA3aJ X C €AUHBIM CEPBHCOM,
TaK KaK OHH TE€CHO NePeNJIeTAIOTCS.

Q 4 BbieaMT OTAE/BHBIN CEPBUC AMst OyXydeTa, NOCKOJIbKY Pa3Hble BUbI OTYETHOCTH
BBITVISIIST TIOXOKUMHU.

ITo3se, BO3MOXHO, OyZET PAa3yMHBIM Pa3/Ie/IUTh MJ1aTeXH (111 PECTOPAHOB U Kypbe-
POB) ¥ GUILTMHT (/IS KIMEHTOB).
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KJroueBoe nperMy1iecTBO OPraHu3aliiyd CEPBUCOB BOKPYTI BO3MOXHOCTENH COCTOUT
B TOM, 4TO M3-3a X CTaBUIBHOCTH UTOrOBasi apXUTEKTYPa TOXKE I10JY4AETCA OTHOCUTEb-
HO cTabuIbHOM. OTAENbHBIE KOMIOHEHTHI MOTYT 3BOJIIOLIMOHUPOBATH BMECTE C MOAXONAMH
K BeJIeHUI0 OM3HECa, HO cCaMa apXUTEKTYPa OCTAaHETCs HEM3MEHHOM.

TeM He MeHee UMeiiTe B BUAY, YTO CEPBUCHI, IOKAa3aHHbIE Ha puc. 2.8, — auIIb nep-
Basl MOMBITKA OMUCAHUA apXUTeKTypbl. OHY MOTYT MEHATBHCS MO Mepe GoJlee TECHOIO
3HAKOMCTBa C MPOOIEMHON 061aCThIO PUIOKEHHUA. B yacTHOCTH, BaXkHbIH 3TAM 11pO-
1iecca MPOEKTUPOBAHUSI CBSI3aH C UCCJIEJOBAHUEM TOrO, KaK B3aMMOJIENCTBYIOT MEX/LY
coboii KoueBbie cepBuchl. Hanpumep, Bbl MOxeTe 0OHAPYXKHUTD, YTO U3-3a U3IUIIHETO
MEXIPOLECCHOTO B3aUMOJIEHCTBHSA KaKoe-TO pasbreHue oKa3blBaeTcsl HeahHeKTUBHBIM
1 HEKOTOPbIE CEPBHCHI Jiydliie 0ObeAUHUTD. B TO ke BpeMsi CepBMC MOXKET CTaHOBUTLCS BCe
CJIOXKHEe /IO TeX MOp, 0Ka ero pasjieieH1e Ha YacTH He CTaHeT onpasaaHHbIM. KpoMe Toro,
B nozipasaesie 2.2.5 st nepevrciiio HeCKOIbKO TPYAHOCTE, CBA3aHHBIX C IEKOMITO3UIIHEH,
KOTOpble MOTYT 3aCTaBUThb BAC MEPECMOTPETD CBOE PellieH e,

PaccMoTpuM Apyro# crnocob pasbueHus NpUIokKeHHWs, OCHOBAHHbIM HAa NPEIMETHO-
OPUEHTHUPOBAHHOM MPOEKTHPOBAHKM.

2.2.3. Pa3buenune Ha cepBuCbl MO NpobneMHbIM 06nacTam

CornacHo onucanui, 1anHoMy Ipukom IsarcoM (Eric Evans) B kaure Domain-driven
design (Addison-Wesley Professional, 2003)!, npeameTHO-0preHTUPOBAHHOE TPOEKTUPO-
Banue (domain-driven design, DDD) — 510 cnoco6 nocTpoeHH s CI0KHBIX TIPUIIOKEHHIH,
OCHOBaHHBIM Ha pa3paboTke 0ObEKTHO-OPUEHTUPOBAHHOM AOMEHHOH (11PObJIEMHOI)
monenu. Jlomennas Modeay opraHusyet uHGopMaLuio o npobieMHoM obacTu B popmare,
KOTOPBI MOXKHO NPUMEHSITH [JIs1 peleHust mpobsieM B 310it obmactu. OHa onpexensier
TEPMHUHOJIOTHIO, UCTNIOIb3YEMYIO BHYTPU KOMaH/Ibl, — TaK Ha3bIBAEMBIH A3bIK ONUCAHUA.
JlomMeHHasi Mo/ieJIb HAXOAUT CBOE BOILTIOLIEHHE B IPOEKTUPOBAHNU U PeATU3alUH [TPH-
goxennsi. DDD npeasiaraer ABe KOHUEMUHH, YPE3BbIYAHHO MOJIE3HbIE C TOYKH 3peHUs
MHMKPOCEPBHUCHON aPXUTEKTYPBI: MTOJJOMEHBI U H30JIMPOBAHHBIE KOHTEKCTHI.

WWabnon «[lekoMno3nyms No NOAAOMEHY»

OnpezenseT CepBUCH! B COOTBETCTBUY ¢ noaroMeHamu B DDD. CM. microservices.io/patterns/
decomposition/decompose-by-subdomain.html.

DDD 10BOJIBHO CUIBHO OTJIMYAETCS OT TPAAUIHOHHOTO MOAXO0AA K IPOMBIILIEHHOMY
MOJIE/TMPOBAHUIO, B KOTOPOM /LIS LIEJIOTO IPEATIPUATUSA CO3AAETCS elMHasA MOAeb. Takas
MO/Ieb, K IPUMEDY, Coflepkasia OBl OnpeesieHre A1 KaKA0ro busHec-06beKTa, TAKOTO
KaK K/JIUEHT, 3aKa3 U T. 1. Hpo6J1eMa Z[aHHOI'/)I METOJAUKHU CBA3aHa C TeM, YTO CO3JaHUE
obuieit MofiesI, Ha KOTOPYIO COIJIACHBI BCe TOPa3/iesieHHsl OPraHU3alliH, — 3TO KOJIOC-
casbHas 3aa4a. K ToMy e ¢ TOYKM 3PEHHUs OTAENbHBIX MOAPA3AEIEHUI TaKasi MOZIE/Ib

' eanc J. [IpenmeTHO-OpHeHTHPOBaHHOE NpoekTHpoBanue (DDD). — M.: Buabsmc, 2010.
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OyleT CMUIKOM CJIOXKHOM [UIsl UX KOHKPETHBIX HYX . /loMeHHast MoZiesb MOXET BBITJIsA-
JIeTh 3allyTaHHOM, TaK KaK pa3sHble YaCTH OPraHU3alM1 MOTYT UCII0/Ib30BaTh OAMH TEPMHH
I/1s1 Pa3HBIX KOHLENUWH WIH pa3Hble TEPMUHBI /L1 ONHOM U To# e koHuenuuu. DDD
1103BOJIsIET M30EXKATh BCEX ITHUX NMPOOJIEM 3a CYET OTIPe/le/IeHUs] HECKOJIbKUX TOMEHHbBIX
MoJesieil, KaX/Iasi 3 KOTOPBIX MMEET YETKYIO 061aCTh TPUMEHEHUSL.

DDD oripezesnisieT oTaENbHYIO JOMEHHYIO MOJIEND /LIS Kaxaoro nogaoMena. [logiomen
SBJISIETCS YACTHIO 0OMEHA, TO eCTh NPOBJEMHOM 061ACTH NPHIIOXKEHHS B TEPMUHOJIOTHH
DDD. Pa36uenue Ha noIoMeHbI IPOUCXOAUT MO TOMY K€ MPUHLMITY, YTO U ONpezeseHue
OM3HEC-BO3MOXKHOCTEH: IyTeM aHaIn3a paboTbl GM3Heca U OnpeaeseHrs pa3HbiX obacTei
sHaHuil. IToroBble 0I0MeHbl, CKOpee BCero, 6y1yT N0X0Xu Ha GU3HEC-BO3MOXKHOCTH.
[Tpumepamu nompzomeHoB B koHTeKkcTe FT GO siBsistioTCS NpUHSITHE 3aKa30B, yIIPaBJICHHE
3aKa3aMH, yrpaBJieHde KyXHei, 10CTaBka U puHaHCcOBasi oTyeTHOCTh. Kak BuanTe, OHM
O4€eHb MOXO0XKHU Ha GU3HEC-BO3MOXKHOCTH, ONIMCAHHbIE PaHee.

B DDD o6nactb npuMeHeHHsl JOMEHHON MOJIEJIM HA3BIBAETCH U30AUPOBAHHIM KOH-
mexcmom. I301MpoBaHHbINM KOHTEKCT BKJIIOYAeT B ce0sl KO, KOTOPbIii peaiu3yeT MOJIC/b.
[Tpu KCT101b30BAHMM MUKPOCEPBUCHO apXUTEKTYPBI H30JMPOBAHHBIH KOHTEKCT COOTBET-
CTBYET OJJHOMY W/l HECKOJIbKMM cepBHcaM. Mbl MOeM CO3AaTh MHKPOCEPBHCHYIO apXH-
TeKTypy, 3aneicrsyst DDD u oupenessist cepucsi ast kaxaoro noaaomena. Ha puc. 2.9
NI0KA3aHO, KaK MOAJOMEHbI NPUBS3bIBAIOTCS K CEPBUCAM, KaXIblH U3 KOTOPbIX UMeeT
COOCTBEHHYIO IOMEHHYIO MOZEb.

Puc. 2.9. OT NoAAOMEHOB K CEPBMCAM: KaXAbl NOAAOMEH B A0MeHe npunoxeHus FTGO cooTeeTcTeyeT
CepBuUCy C COBCTBEHHOM JOMEHHOW MOAENbIO
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DDD noutu ugeanbHO codeTaeTcsi C MUKPOCEPBUCHOM apxuTekTypoi. KoHuenuun
MOUIOMEHOB U U30JTMPOBAHHBIX KOHTEKCTOB, npuMensieMble B DDD, npekpacno coor-
HOCATCS ¢ MUKpocepBrcamMu. K ToMy Xe KOHIeNis aBTOHOMHBIX KOMaH/I, OTBEYaoUX
3a OT[eJIbHble CEPBHCHI, TOJIHOCTBIO COOTBETCTBYET aHAJIOTHYHOMY npuHuuny 8 DDD,
COIJTaCHO KOTOPOMY ZIOMEHHAsl MOJIeJIb OTBOJUTCSI OAHOM KOMaH/Ie, KOTopas ee pa3pa-
GarbiBaet. Ho 1 aro eute He Bce. Kak BBl yBusinTe nosxe B aToM pasaese, 10410MeHbI
C OTIeIbHBIMU IOMEHHBIME MOJEJISIMUA OTJIMYHO GOPIOTCS ¢ 60KECTBEHHBIMH KJIACCAMU
U TeM CaMbIM YIPOIIAIOT AeKOMMIO3HIHIO.

Pa36uenne no nognoMeHaM 1 GU3HEC-BO3MOXHOCTSIM — JIBA OCHOBHBIX MOAX01a
K ONMHCAHUIO0 MUKPOCEPBUCHOM apXUTEeKTYPbl MpHiokeHus. OHAKO HEKOTOpbIE I10JIe3HbIe
PEKOMEH/IAI[MH OTHOCHTEBHO JIEKOMIIO3ULMH OePYyT CBOE HA4aI0 B 0ObEeKTHO-OpPHEHTH-
POBaHHOM MPOEKTUPOBaHMH. /laBaliTe MX pacCCMOTPUM.

2.2.4. MeTtoanyeckme peKkoMeHaaUumn no AeKOMNo3numm

Mb1 yse 06CyAunu B 3TO# I/1aBe OCHOBHBIE [IOAXOABI K OTpe/IeeHUI0 MUKPOCEPBHCHOM
apxutexTypbl. Ho npu pabote ¢ MUKpOCEpPBHCaMU MOTYT NPUTOAUTHCS1 K HEKOTOPbIE TIPUH-
IIMITBI, TO3aMMCTBOBAHHbIE U3 0OBEKTHO-OPUEHTUPOBAHHOTO NpoeKTUpPoBanust. OHU CO3-
naust Po6eprom Mapturom (Robert C. Martin) 1 onucaHbl B €ro KIaCCUYECKOM KHUTe
Designing Object Oriented C++ Applications Using The Booch Method (Prentice Hall,
1995). Bo-niepBbiX, 3TO NPUHIMN eAMHCTBEHHOM otBeTcTBeHHOCTH (Single Responsibility
Principle, SRP) 151 onpenenenus obsasanHocteit knacca. Bo-BTopbix, NPUHIUI cOra-
coannoro uamedennst (Common Closure Principle, CCP) ans opranusainuu Kaaccos
B BHJe naKeToB. PaccMOTPUM KaXkablil H3 HUX U NTONPOOYEM MOHATH, KAK UX MOXKHO NPH-
MEHUTb K MUKPOCEPBUCHOI apXUTEKTYPE.

MPUHUMN €ANHCTBEHHOW OTBETCTBEHHOCTH

OaHOW M3 OCHOBHBIX 33/1a4 NPOEKTHPOBAHUS IPOrPAMMHOr0 0O€CTeYeH sl IBISETCS
onpezeieHne 00SI3aHHOCTEN KaXKI0T0 IPOrPAMMHOTO 3JieMeHTa. [IpHHIMI eIMHCTBEHHOI
OTBETCTBEHHOCTH [JIACHT CJEYIOLIEE: Y KAACCA 0OANCHA Gbimb MOALKO 00HA NPULUHA ONSL
usmenenus (Pobept Maptun).

Kaxnast 00513aHHOCTD KJIacCa MOXET HECTH B cebe NPUUUHY ISl €0 U3MEHEHMUsL.
Ec/m y K1acca HeCKOJIBKO 0B5I3aHHOCTEl, KOTOPbIE MEHSIIOTCSI HE3AaBUCKMO JPYT OT APYTa, OH
He CMOJKeT OCTaBaThest cTabuibHbM. CortacHo npuHumiy SRP Kaxaslii K1acc 10JKeH MMEThb
POBHO OJtHY 00SI32aHHOCTb U, CJIEA0OBATENbHO, EIMHCTBEHHYIO TIPUYMHY U1 USMEHEHHUS.

Ecsin npuMenuts SRP K MUKPOCEPBUCHOI apXUTEKTYPE, KAK/IblH CEPBUC MOJTYYUTCS
HeOOJTBIINM, COrJIACOBAHHBIM M 00/IAIAI0IINM OAHON 06S3aHHOCTHIO. ITO YMEHBLIUT Pa3-
Mep CepBHCOB U MOBBICUT UX cTabuiabHOCTb. HoBast apxutektypa FTGO — xuBoit npumep
npumeHenust SRP. Kaxxablit acniekT nosyueHust el KiieHToM (PHHATHE 3aKa3a, PHU-
rotosseHne 6J104a ¥ 10CTaBKa) — 3T0 06A3aHHOCTD OT/[e/IbHOIO CEePBUCA.

MpuHUMN COrNacoBaHHOrO U3MEeHeHUs

Eute onHO# nos1ie3H0 uzeelt SIBJsIeTCSt IPUHLUII COTMTACOBAHHOTO U3MEHEHMS], IIACA M
NPUUUHBL USMEHEHUS KLACCO8, BX00AUWUX 8 00UH naxem, 00AHCHbL Obimb 00UHAKOBVIMIUL.
Hsmenenue naxema 0orxcHo sampazusams gce ezo xkraccot (Pobept Maptun).
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Ecin aBa k1acca U3MeHSIIOTCSI BMECTE IO OZHOM U TOM Ke NMPUYHHE, OHU JOJIKHBI
BXOAMTH B OAuH nakeT. OHM MOTYT, HalpUMep, PeaJn30BbIBATH Pa3Hble ACMIEKTHI OMpe-
nesneHHoro 6usnec-npasuaa. CyTb B TOM, 4TO, KOT/Za 3T0 GU3HEC-TIPaBUJIO U3MEHUTCH,
pa3paboTynKaM HyKHO OyZeT NOMEHATH KOA JIUIb B HECKOJIbKUX MaKeTax (B uaease
T0JbKO B 0tHOM). Cobmogenne npuruuna CCP 3HauuTeIbHO yNpPOUIaeT MOAAEPKKY
NPUIOXKEHNUS.

CCP MO0HO MPUMEHUTD NPU CO3AHUU MUKPOCEPBUCHOM apXUTEKTYPbI, 00beANHASA
KOMIIOHEHTbI, U3MEHSIIOILHECS 10 OJHOU U TOM XKe NPUYKHE, B eIUHBII CepBUC. ITO MO-
3BOJIUT MUHUMH3HPOBATh KOJUYECTBO CEPBUCOB, KOTOPBIE MPUAETCS PEAaKTHUPOBATD
U 32HOBO Pa3BePTHIBATH NPH U3MEHEHUU KAaKOro-HUOyAb TpeboBaHus. B ugeane taxkoe
M3MeHeHHUe T0/KHO 3aTParuBath JHILb OAHY KoMaHay u ogul cepsuc. CCP — npotuso-
siive OT aHTUILAGJIOHA PACTIPEeJIEHHOTO MOHOIUTA.

SRP u CCP — 3o smuib a8a u3 11 npuniuunos, BeipaboTanHbix Bobom MapTtuHoM.
OHu 0cOGEHHO MOJE3HBI NIPU Pa3paboTKe MUKPOCEPBUCHON apxXxuTekTypbl. OcTanbHbie
AEBATH MPUHLMIIOB UCIIONB3YIOTCS TPU CO3AAHUM KJIACCOB U MakeToB. Bosbiue uHdop-
mauun 06 SRP, CCP u apyrux acnektax 06beKTHO-OPUEHTUPOBAHHOTO IPOEKTUPOBAHMS
MO>KHO HaiiTu B ctatbe The Principles of Object Oriented Design na caiite Boba Maptuna
(butunclebob.com/ArticleS.UncleBob).

JlexoMnosuumsi 1o 6U3HeC-BO3MOXKHOCTAM U NNOAROMeHaM B codeTanuu ¢ SRP u CCP
XOPOIIO MOAXOAUT AJisi pa3bUeHust IPUIOXKeHUs Ha cepBuckl. Ho, yTo6bl MpUMeEHHTD
3TH METOAMKM U YCIEIHO pa3paboTaTh MUKPOCEPBUCHYIO apXUTEKTYPY, BaM NPUAET-
Cs1 PEUINTh HEKOTOPbIe NPOGIEMBI C YIPABIEHUEM TPAH3AKUMAMM U MEXIPOLECCHBIM
B3aHUMOJIEHCTBUEM.

2.2.5. TpyaHOCTV Npu pasbueHun NpunoXxeHuns
Ha CepBUCHI

Ha nepBblii B3rssa cTpaTeryus co3afanus MUKPOCEPBUCHON apXUTEKTYPHI TyTEM ONUCAHUS
CEPBUCOB Ha OCHOBE GU3HEC-BO3MOXKHOCTEN UM TTOJOMEHOB BHIIJIAAUT JOBOJIBHO MPO-
croit. TeM He MeHee Bbl MOXKETe CTOJIKHYTHCS CO CEAYIOUMUMY TIpobieMaMu:

QO s1aTeHTHOCTb CeTH;

U yxyauieHue AOCTYMHOCTH M3-3a CHHXPOHHOI'O B3aUMO/IECTBYS;
QO mnoazaepkaHUe COMVIACOBAaHHOCTH JaHHBIX MEXKAY CEPBHCAMU;

Q mnoJsryyeHue COrIaCoOBaHHOTIO NMPEACTaBICHUs JaHHbIX;

O 60)KeCTBEHHBIE KJIACCHI, IPENATCTBYOIUIUE AEKOMIIO3ULIUH.

[IpoitaeMcs mo BceM aTuM pobieMaM, HAYNHAsI C JIATEHTHOCTH CETH.

JIaTeHTHOCTb ceTu

Jlamenmnocmv cemu siBasieTcsi Be4HOM npobieMoi pacnpenesieHHbIX cucteM. Bol Mo-
’KeTe OOHAPYIKUTb, YTO ONPE/IeIEHHbI BUI AEKOMIIO3UIIMHU BBIHYKIAET CEPBUCHI YACTO
0OMeHNBaTbCs! JaHHBIMK. VIHOT 12 JIATEHTHOCTb MOXKHO CHU3UTBD /10 IPUEMJIEMOTO YPOB-
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Hsl, peasin30BaB MakeTHbIH AP ulst U3B/eYeHHs] HECKOJIBKUX OOBEKTOB 32 OJIUH BBI3OB.
Ho 6bIBaioOT cUTyaluy, KOTAa NPUXOAUTCS OObEJUHATD Pa3Hble CEPBUCHI, OTKA3bIBasICh
ot IPC B nonb3y MeTo10B M GYHKUUH YPOBHA SI3bIKA.

CWMHXPOHHOE MEXNPOLIECCHOE B3aNMOAEUCTBUE YXYAWAET AOCTYMHOCTb

Eute omHa npo6ieMa cBs3aHa ¢ HeOOXOAUMOCTBIO Peasu30BaTh MEKCEPBUCHOE B3aUMO-
NeHCTBHE TAKUM 06Pa3oM, YTOGBI OHO He CKAa3bIBANIOCh Ha AOCTynHOCTH. Hanpumep, 4Tobbl
BBIMIOJTHUTD ONepauuio createOrder(), Mpolle BCEro CA€IaTh CHHXPOHHBIN BbI30B U3
cepBuca Order, ucnonb3yst REST. HegocratkoM Takux nporokoio, kak REST, B ;anHOM
c/lydae SBJISIETCA YXyAlUleHHe JOCTYITHOCTH cepBUca Order: OH He CMOJXKET CO3/IaTh 3aKa3,
ecv 060 U3 CEPBUCOB, K KOTOPBIM OH 00PAIaeTcs, OKaXKeTCS HEOCTYNHBIM. MHoraa
3TO MOXKHO CYMTATh PA3yMHBIM KOMIIPOMHCCOM, HO B IJIaBe 3 Bbl y3HAETE, YTO 3a4aCTYIO
Jiy4lle TPUMEHUTb ACUMHXPOHHbIA 0OMeH COOOLIEHUAMH, KOTOPbIH YCTPAHSIET KECTKYIO
CBSI3aHHOCTD U YJIy4YUIAeT JOCTYMHOCTb.

ObecneyeHne COrNacoBaHHOCTU AAHHbBIX MeXAy CEpBUCAMM

Eute omHUM BBI30BOM SIBJISI€TCS NOAZEPXKAHUE COTJIACOBAHHOCTH IAHHBIX MEXY CEPBHCA-
Mu. HEKOTOPBIM CHCTEMHBIM OTIEPALMSM HY>KHO OGHOBJIATH HH(POPMALIUIO B HECKOJIBKUX
cepBucax. Hanpumep, Korzia pecTopaH MpUHHAMAET 3aKa3, 0OHOBJIEHUs JIOJIXKHbBI TIPOU30UTH
B cepBUcax Kitchen u Delivery: nepBblil MeHsieT cocTosiHUE 0ObeKTa Ticket, a BTOpOR
IJIAHUPYET OCTABKY 3aKa3a. T OGHOBJIEHHUST I0JIKHbI BBIOJHATHCS aBTOMATHYECKH.

TpanuunonHoe pelieHye 3TOU 3a/1a4U 3aKJII04AETCs1 B UCNIOIb30BAHUH JABYX3TAaITHOIO
MeXaHU3Ma yIpaBJieHUs pacnpesie/IeHHBIMH TPAH3aKIMSMH, OCHOBAaHHOTO Ha HHKCALMH.
Ho, kak Bbl y6eanTeCh B I1aBe 4, 3TO He JIyYIIHii BHIOOP 11 COBPEMEHHBIX MPHJIOKEHU I
W VIS YTIPABJIEHUs TPAH3AKIMSIMH JIy4ille IPUMEHATbH COBCEM APYroil Noaxox — mabioH
«IloBectBoBanue». [logecmeosanue — 3T0 NOCIEAOBATENBHOCTD JIOKAJIbHBIX TPAH3aKLMH,
KOTOpble KOOPAMHHUPYIOTCS MyTeM obMeHa coobuieHusiMu. [loBecTBOBaHUS CIIOXHEE
TpaguunoHHBIX ACID-TpaH3akUUi, HO OHH XOPOUIO MOAXOAAT /ISl MHOTHX CUTYAlIMi.
Y HHX ecTb OZHO OrpaHNUYeHEe — OTJIOKEHHASI COTJIACOBAaHHOCTD (eventual consistency).
Ecsiv BaM Hy’XHO, 4TOOBI JaHHble OOHOBJISLIMCh ABTOMATHYECKH, OHH JIOJDKHBI HAXOAUTHCSI
B [IpefieJiaX O/THOTO CEPBHCA, YTO MOKET NOMEMIATh JeKOMITO3HLIMH.

MonyyeHne cornacoBaHHOro NpeacTaBneHns AaHHbIX

E1te o1HO# TPyAHOCTHIO HA MYTH K IEKOMITO3ULIUH SIBJISIETCST HEBO3MOXHOCTH ITOJIyYeHHUsT
I10-HACTOSLIEMY COIJIACOBAHHOTO TPE/ICTABJIEHHs] JaHHbIX, PACMIONIOKEHHBIX B pa3Hbix B/1.
B MoHomutHbIX npunoxennsix ACID-TpaHsakuuu 61arogapsi CBOMM CBOMCTBAaM FapaHTH-
PYIOT, YTO 3aMpPOC BEPHET COTJIACOBAHHOE TpeICTaBieHre Oasbl AaHHBIX. [l CpaBHEHUS:
MHUKDOCEPBUCHAsI apXUTEKTYPa He MO3BOJISIET MONYYUTD II0OANTbHO COTNIACOBAHHOE NPE-
CTaBJIeHHe JAHHBIX, HECMOTPS Ha TO 4To B/l Ka)XXI0T0 OTAEIBHOrO CEpBHCA COTIACOBAHA.
Ecsn BaM HY>XHO corjlacoBaHHOe NpPeACTaBJIeHHe KaKOU-TO HHGOPMaLIMH, OHA A0/XKHA
HaXO/IUTbCS B OTHOM CEPBUCE, YTO MOXKET HApyIUTh Aekomno3uuuio. K cyacteio, B pe-
ATBHBIX YCJIOBHUSX Takas Npo0bJieMa BO3HUKAET PENKO.
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Bo)xecTBeHHbIe KNacchl NPENATCTBYIOT AEKOMNO3ULMK

Eule ofHa TPyAHOCTh NPYU KOMIIO3MI[MH CBSI3aHA C CYLIECTBOBAHMEM TaK Ha3bIBaeMbIX
60XeCcTBEHHBIX KJACCOB. boxecmeennbimu Ha3bIBAIOT Pa3yThle KAACChI, KOTOPbIE
UCMOIb3YIOTCS B PA3HbIX YacTsX npuioxenus (http://wiki.c2.com/?GodClass). O6biuHO
OHM peann3yIoT OM3HEC-JIOIUKY JUIS Pa3HBIX aclleKTOB CUCTEMbI M COlePXKaT Hosiblioe
KOJINYECTBO MOJIe, NPUBA3aHHBIX K Tabauiam 6a3sl JAHHBIX C MHOKECTBOM CTOJIOLOB.
Y 601bIIMHCTBA IIPUJIOKEHUH €CTh 110 MEHBILIE MEPe OANH TAKO# KJIACC, NPeACTABISIOUINIA
LIEHTPAIBHYI0 KOHUENIUIO TOM MM MHOU TpobaeMHOM o6macT: cyeta B GaHKOBCKOi
cepe, 3aKa3bl B 3/1eKTPOHHOI TOProBJie, NOJKCHl B CTPaxOBaHUU U T. A. [ockoibky
60XKeCTBEHHBIN KJIACC BMeUIAeT B cebe coCTOsiHME U NMOBeleHHe MHOXKECTBA Pa3HbIX
ACTIEKTOB MPUJIOKEHUSI, OH HCKIIKYaeT pa3brueHne Ha CepBUCHE JIIOOOH OH3HEC-TOTHKH,
KOTOpasi €ro NPUMeHseT.

Otaununbiil npuMep 6OXKeCTBeHHOTO Kiacca B npoekte FTGO — order. Jto u Heyau-
BUTEJIbHO — B KOHIIC KOHLI0B, 3TO 1PUJIOXKEHHE NPe/IHA3HAYEHO /IS I0CTaBKU e/1bl KJIMEH-
TaM. BonbuIMHCTBO yuacTKoB cHCTCMbI CBsI3aHbl ¢ 3akazaMu. Ecii 6b1 Mbl HCITO/Ib30BATH
€/IMHY10 IOMEHHYIO MOJleJIb, KJacc Order umen Obi orpomubiil pasmep. Ero cocrosinue
H MoBe/ieHHe 11polu3biBasin Obl pasiibie yacTu koxa. Ha puc. 2.10 nokasana cTpykrypa
KJ1acCa, KOTOPbIA 110J1y 1HJICs Obl 11PH TPAAMIMOHHBIX METO/IAX MOJIE/IMPOBAHMUSI.

Puc. 2.10. BoxecTBeHHbIM Knacc Order cnUKkoM pasayT
1 UMEET MHOMOYNCNEHHbIE 0683aHHOCTW
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Kak BuauTe, noJist 1 MeTOZbI KJ1acca Order cBsi3aHbl ¢ 06pabOTKOM 3aKa30B, ynpasJie-
HHEM 3aKa3aMH B PECTOPaHax, I0CTaBKO# 1 miarexaMu. Kpome Toro, ycioxHeHa Mojiesib
IaHHBIX, BeJIb OHA OTBEYAET 32 ONKICAHUE MTEPEXOJ0B MEXAY COCTOSTHUSIMU B KOMIIOHEHTaX
NpHJIOKEHUsl, HHKAK He CBSI3aHHBIX IPYT C ApyroM. B cBoeM TemepelHem B1AE STOT KJ1ace
lleJ1aeT pasjiesieHre KoJa Ha CepPBUCHI YPE3BbIYaiHO TPYHBIM.

Onxo 13 penleHn# nmpobyeMbl — YIaKoBKa Kjiacca Order B GUOIHOTEKY U CO3laHue
LeHTpasibHO#M 6a3bl JaHHBIX Order. Bce cepBuchl, 06pabaTbiBatole 3aKa3bl, CTAaHyT UC-
noJb30BaTh a1y 6UbIMOTEKY U obpamatbes K onHoumennoi B/, [Ipobaema ¢ 1aHHbIM
1I0JIXO/I0M COCTOUT B TOM, UTO OH HapyulaeT Kjlo4yeBble NPUHIMIIBI MUKPOCEPBUCHO
APXUTEKTYPbl M IPUBOAUT K HEXKEIATETbHOMY JKECTKOMY CBsidbiBanMi0. Hanpumep, nto-
60e uaMeHeHue CTPYKTYphl Tabuil Order TpebyeT CUHXPOHHOTO 0OOHOBJIEHUS KOAA CO
CTOPOHBI IPYTUX KOMAHA.

Eie oaHo peleHue cBsizaHo ¢ uHkancyJasuueii b/] Order B 01HOMMEHHbBIN CepBUC,
KOTOPBIA PYrye CEPBUCHI BHI3BIBAIOT JJIsl MOJyYeHUs U 0OHOBJIeHUs 3aKa3oB. Ho B pe-
3yJIbTaTe cepBUC Order OTBeYas Obl TOJILKO 3a IaHHbIE K UMEJT CJ1a0Y10 IOMEHHYIO MOJIEb
C MHHUMAaJILHBIM KOJIMYeCTBOM OH3HEC-JIOTHKH Uiu BoBce 6e3 Hee. Hu oanH 13 atux
BAPUAHTOB He SIBJIsS€TCS NPUBJIEKATENbHBIM, HO, K cyactsio, DDD npeznocrasisiet anb-
TepHaTHUBY.

Kyna 6onee ynaunbim peurerueM 6yner npumenenre DDD u Bocnipusitie Kaxaoro
cepBHCca KaK OT/IEJIbHOTO MOJIOMEHA CO CBOEH JIOMEHHOU MOJIE/IbI0. TO 03HAYAET, UTO
Kaxablit cepsuc B npusioxenud FTGO, umewolnii kakoe-a1u60 OTHOILEHUE K 3aKa3aM,
Gyner uMeTb COBCTBEHHYIO MOZIENTb C OT/AEIbHOM Bepcueii Kiacca Order. OTauuHast WiI-
JIOCTPALMS TIPEUMYLIECTBAa MHOXKECTBEHHBIX IOMEHHbIX Moziesiell — cepBuC Delivery.
Ero npeacrasneHue knacca Order (puc. 2.11) BeIrISIAUT Ype3BbIYAHHO MPOCTO: aapec
MOJIy4eHHs], BpeMsi MoJIyueHus1, aipec ZOCTaBKH, BpeMs gocTaBku. K ToMy e BMecTo
Order ucnonbayeTcs 6osee oAXoAsee HasBaHKWe — Delivery.

Puc. 2.11. [loMeHHas Moaenb cepauca Delivery

Cepsuc Delivery He 3aMHTEpPeCOBAH B OCTAIbHBIX aTpUGyTax Order.

Cepsuc Kitchen Toxxe MMeeT ynpolueHHOe NpeAcTaBiieHue 3aka3a. Ero Bepcus kiac-
ca Order HasbiBaeTcs Ticket. OH cocToMT M3 noJielt status, requestedDeliveryTime
¥ prepareByTime, a TakKe CIIUCKA MO3ULKH, 61arofapsi KOTOPOMY B PECTOPaHE 3HAKOT, UTO
HYKHO NpUroToBUTh (pHc. 2.12). Ero He UHTEpeCcyrOT KJIMEHTBHI, OIJIATa, IOCTABKA U T. /1.

Y cepsuca Order caMoe CJI0KHOe npe/cTaBieHre 3aka3a (puc. 2.13). Ho, HecmoTtpst Ha
GOJTBILIOE KOIMYECTBO MOJIEN M METO/I0B, OHO BCE PABHO HAMHOTO TIPOILE HCXOHOM BEPCHH.
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Puc. 2.12. loMmeHHas moaenb cepsuca Kitchen

Puc. 2.13. loMmeHHas moaens cepsuca Order

B kaxczo¥ 1oMeHHOM MoJies1u Ky1acc Order NpeCcTaBJisieT pa3Hble aclleKThbl OMHOM U TOU
xe 6usnec-cymnoctu. [punoxenne FTGO nomkHO NoAfepKUBaTh COIACOBAHHOCTh
MeX/Iy pa3HbIMU 0OBbEKTAMU B pasHbIX cepBucax. Hanpumep, aBTopusosaB 6aHKOBCKYIO
KapTy KJIMEHTa, CepBUC Order JOKeH MHULIMUPOBATh COo31aHue 00beKTa Ticket B cepBuce
Kitchen. AHAJIOrMYHO, €C/IK PECTOPAH OTKJIOHWJI 3aKa3 uepe3 cepBUC Kitchen, OH io/keH
ObITH OTMEHEH U B cepBHce Order, a GUIIMHTOBOMY CEPBUCY CJIEYET BEPHYTh CPEACTBa
kJaueHTy. VI3 rnaBbl 4 BB y3HaeTe, Kak NOJAAEPKUBATH CBSI3AHHOCTb MeXKAY CEPBHUCAMM,
MCIIO/Ib3YsI MEXaHU3M [TOBECTBOBAHUIA, OCHOBAHHbI HA COOBITHSIX.

TToMUMO CO31aHUs TEXHUYECKUX TPOGJIEM, HaTHYHe MHOXKECTBEHHbBIX IOMEHHbIX MO-
neseil BAUsieT Ha peaiu3allvio NoJib30BaTesbckoro uurepdeiica. [Ipunoxenue nomxHo
HaJIAAUTh CBSA3b MEXAY HHTEP(DENCOM MOJIB30BaTE s, KOTOPbIi caM 1o cebe sABJsercs
OT/E/IbHOM TOMEHHOH MOJIEJIBIO, M IOMEHHBIMU MOJIeJISIMU Kaxcaoro cepeuca. Hanpumep,
B npuoxedun FTGO cocrosiHue 3aKka3a, KOTOPOe BbIBOAUTCS! KJIMEHTY, U3BIEKAETCS U3
KJIacCOB Order, MPUHAJIEKAIUX HECKOIBKUM CepBHCAaM. JTa CBSI3b YaCTO peain3yercs
nocpeacrsoM API-uo03a, onucannoro B ryaBe 8. HecMOTpPs Ha 3TH CJIOKHOCTH, NOUCK
1 ycTpaHeHre GOXKeCTBEHHBIX KJIACCOB NP CO3AAHUU MUKPOCEPBUCHON apXHTEKTYPbl
MMeeT IepBOCTeNIeHHOe 3HayeHHe.

Teneps nocmoTpuM, Kax onpenensiiorcs: API cepsucos.

2.2.6. Onpepenenune API cepsucos

Ha nanHoM aramne y Hac ecTb nepeyeHb CUCTEMHBIX ONEPALUi U CTUCOK NOTEHIHATbHBIX
cepsucoB. Crexyomum warom 6yzaet onpenenenne API kaxaoro cepsuca, ero onepaumii
u cobbituit. Onepauus B API MOXeT CylecTBOBaTb 1O OAHOM U3 ABYX NPUYHH: OHA TU6O
COOTBETCTBYET CUCTEMHON ONepallii U BbI3BIBAETCS] BHEIIHUMH KJIMEHTaMu (UJd, BO3-
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MOHO, IPYTMMU CEPBUCAMH ), 10O MOAEPKMBAET B3AUMOAEHCTBHE MEXAY CEPBHCAMH
W BBI3bIBAETCS TOJIBKO UMHU.

Cepsuc ny6auKkyeT coBbITHS B OCHOBHOM JIJIS TOTO, YTOObI MMETh BO3MOXKHOCTh B3aH-
MOJIEHCTBOBATh C JIPyTMMH cepBrcaMu. B r71aBe 4 paccka3blBaeTCs, Kak 3TH COOBITHSI MOX-
HO MCIT0JIb30BaTh /151 Pean3allii OBECTBOBaHUH, 06eCeYnBaIOINX COrJIACOBAHHOCTD
JlAHHBIX MEX/LY CEPBUCAMHU. A B IJ1aBe 7 Mbl IOTOBOPHM O TOM, KaK C IIOMOLIbIO COOBITHI
o6uossaT CQRS-npesicrasnenus ¢ noanepxkoi adpdextusHbix 3anpocos. [Ipunoxenue
TaKXKe MOXET 33/1eHCTBOBATh COOBITHUS /7151 yBEJOMJIEHUS BHENIHUX KieHToB. HanpuMep,
OHO MOJKeT ornoselnatb 6paysep ¢ nomomso WebSocket.

[lepBoe, yTo HYXHO caesaTh npu onpezaeneHun AP, — npuBs3arh cucTeMHYIO onepa-
umio k cepBucy. [Tocsie aToro TpeGyeTcst peuuTh, A0KEH JIM CEPBUC B3AUMO/EUCTBOBATh
C IPYTMMH CEpBHCAaMU sl peajM3alii CUCTeMHOH onepaunu. Ecim B3aumosneiicteue
He0OXOAMMO, ClielyeT onpenenuTb, Kake API aTH cepBHCHI JOIXKHBI IPEIOCTABUTD ISt
NOAJEPXKKH B3aUMOAeHCTBHS. /1151 Hayaia TOCMOTPHM, KaK Ha3HaYUTh CEPBUCY CHCTEM-
HYIO OIEepALHUIO.

Ha3HaueHue cepBUCaM CUCTEMHbIX Onepauui

[lepBbIM [1€I0M HY’KHO ONPEAENINTD, KAKOM CepBUC OYAET CIyKUTh HAYATbHOH BXOIS-
1el TOuKOH A1 3anpoca. MHOrMe cuCTeMHble OllepallMy JIErKO COOTHECTH C CEPBUCaMH,
HO MHOTZa 3TOT ITPOLECC OKa3bIBAETCSl HEOUEeBUAHBIM. Bo3bMeM, k MpHUMepY, onepauuio
noteUpdatedLocation(), 0GHOBJAIOLIYIO MECTOTIOIOXKEHNE Kypbepa. C 0MHO CTOPOHBDI,
OHa OTHOCHUTCS K KypbepaM, [I03TOMY €€ CJ1ef0Bao Obl HA3HAYUTb CEPBUCY Courier.
Ho MecTomnosioxenne Kypbepa Hy>KHO cepucy Delivery. B 1aHHOM ciyyae Ha3HaueHHe
ornepaluy CepBUCY, KOTOPOMY Hy’KHa MHbOpMaLKs, BO3BpaliaeMas 3Toil onepauue, —
HauslyYuui BoiGop. B pyrux cuTyauusix, BO3MOXKHO, UMEJIO Obl CMBIC BbIOPATH CEPBHC,
obJaaomuil 1aHHBIMK, HeOOXOMMMBIMHU [IJIs1 BHITTOJTHEHHST OMEPALIIH.

B 1abs. 2.2 nepeuuncens cepuchl npuiioxerns FTGO u onepauuy, 3a KOTOpbie OHH
OTBEYaloT.

Ta6nwnua 2.2. NpuBs3Ka CUCTEMHBIX ONEpaLmWiA K cepeucam B npunoxerHun FTGO

CepBuc Onepauus

Consumer createConsumer()

Order createOrder()

Restaurant findAvailableRestaurants()

Kitchen acceptOrder()
noteOrderReadyForPickup()

Delivery noteUpdatedLocation()
noteDeliveryPickedUp()
noteDeliveryDelivered()

3aKOHYMB C Ha3HAYEHUEM CUCTEMHBIX onepauuﬁ, MbI JOJ/IXKHbI DELIUTDH, KAKOE€ B3aU-
MOJIEHCTBHE MeXay ceEpBUCaMU Tpe6ye'rc;1 JUUTS1 BBITIOJTHEHUST KK 0M U3 HUX.
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Onpepenenve API, Heo6x0AWUMBIX AN NOAAEPXKKW B3aUMOAENCTBUSA
Mexay cepsucamm

Hexoropeie cucreMHBIE ONepaliy HeJMKOM BbIMOJIHSIOTCS OXHUM cepBucoM. Hanpumep,
B nnpunoxxedun FTGO cepBuc Consumer cam oTBedaet 3a onepauuio createConsumer().
B HekoTOpBIX city4asix AJst 3TOro Tpebyercs HeCKOAbKO cepBHCOB. JlanHble, HeoOxoau-
Mble 1151 06paboTKH OXHOTO U3 3THX 3allPOCOB, MOTYT ObITh pacnpesiesieHbl M0 Pa3HbIM
cepsrucaM. Hanpumep, 1714 peanusanuy onepauun create0Order () cepBuc Order JoJikeH
BBI3BATh CJEAYIOLIHE CEPBUCHI, YTOOBI IIPOBEPHUTDH NPEBAPUTE/IbHbIE YCJI0BUS U obecrie-
YUTb BbINOJTHEHHUE OKOHYATEJbHBIX.

Q Consumer — MpoBepsieT, MOXKET JIU KINEHT Pa3MECTUTD 3aKa3, ¥ MOJTy4a€eT €ro MaTex-
HYI0 HHOpMaNHio.

Q Restaurant — npoBepsieT MO3ULMH 3aKa3a, HAXOXIEHUE ajlpeca U BPEMEHH J10CTaBKH
B Npeiesiax 061acTy 06CIyKMBaHHUsI pecTopaHa ¥ Habop MUHMMAIbHOM CyMMBI 3aKa3a,
a TAKIKe TMOJIyYaeT LieHbl Ha 3aKasaHHble O/10/1a.

O Kitchen — co3maer 0ObexT Ticket.

Q Accounting — aBTOpH3yeT BAHKOBCKYIO KapTy KJIHMEHTA.

TouHO Tak e, UTOOBI PEATH30BATh CHCTEMHYIO ONEPaLIo acceptOrder( ), cepauc Kitchen
JOJIKEH 0OpaTUThCs K cepBUCY Delivery, KOTOPbIN HA3HAYUT Kypbepa ISt I0CTABKH 3aKa3a.
B a6 2.3 nepeunciiennl cepBHCHL, UX ucnpasseHnbie API 1 To, ¢ 4eM OHH B3aMMOZEHCTBYTOT.
Yro6s1 nostHOCTBIO oncath API cepBuca, BBl TOJKHBI TPOAHATTM3UPOBATh KaX Y0 CH-
CTEMHYO OIEePALHIO U ONPENeIUTDb, KAKOe B3aUMOJEHCTBHE /ISt 3TOrO TpebyeTcs.

Tabnnya 2.3. Cepsucbl, Mx ucripasneHHbie API 1 T0, C YeM OHW B3aUMOAEWCTBYIOT

Cepsuc Onepauun CBfi3aHHbIA CepBuC
Consumer verifyConsumerDetails() —
Order createOrder() Consumer Service

verifyConsumerDetails()
Restaurant Service
verifyOrderDetails()
Kitchen Service
createTicket()
Accounting Service
authorizeCard()

Restaurant find AvailableRestaurants() —
verifyConsumerDetails()

Kitchen createTicket() Delivery Servicesche
acceptOrder() duleDelivery()
noteOrderReadyForPickup()

Delivery scheduleDelivery() —
noteUpdatedLocation()
noteDeliveryPickedUp()
noteDeliveryDelivered()

Accounting authorizeCard() -
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Wtak, Mbl onpefe/un CEPBUCH U ONePalliy, KOTOPDIE KaXKAbIH U3 HUX peaiu3yer.
Ho Ba)XXHO TOMHHUTD, YTO HAMEYEHHAsI HAMU APXUTEKTYpa OueHb abcTpakTHa. Mbl He BbI-
6panu xoHkpetHo# Texnosiorun [PC. BoJiee Toro, HeCMOTpPS Ha TO UTO TEPMUH <0nepa-
yua» nogpasymenaeT Hekuil [PC-mMexaHN3M ¢ CHHXPOHHBIMH 3aIPOCAMH ¥ OTBETaMH, Bbl
YBHUTE, YTO ACHHXPOHHBIE COOOLIEHNS UIPAIOT 31€Ch BAXKHYIO POJib. ADXUTEKTYPHbIE
KOHLEINUH, ONUCbIBAEMbIE HA CTPAHULIAX KHUTH, BJIUAIOT Ha TO, KAK 3TH CEPBUCHI OyayT
B3aUMOJEUCTBOBATbh MEX/TY COOOM.

B rnase 3 onucoeiBaoTCst KOHKpeTHble TexHONMOTUMU IPC, BKIOYas Takue MeXaHU3-
MBI CHHXPOHHOTO B3anmozeictBust, kak REST u acuHXpoHHBIN 0OMeH co0bIIEeHnAMU
¢ nomolbio 6pokepa. Mbl OrOBOPUM O TOM, KaK CMHXPOHHOE B3aMMOENCTBHUE MOXKET
CKa3aThCsi HA AOCTYITHOCTH, U MO3HAKOMHUMCS C KOHLEMUUEN ABTOHOMHBIX CEPBHCOB,
KOTOpbIe He 06pAllaloTCs K APYTHM KOMIIOHEHTAM IIPUJIOKEHUS CHHXPOHHO. OHUM U3
METOJ0B PEATN3ALMH aBTOHOMHOTO CEPBHCA SBJISETCA UCT0JIb30BaHue wabnona CQRS,
paccmaTpuBaeMoro B rr1ase 7. Cepsuc Order, HanpuMep, MOT GBI XPAHUTD KOTHIO JAHHBIX,
MPHHALIEKALIMX CEPBUCY Restaurant, — 3TO MO3BOJIMIIO Obl €My YCTPaHUTb HeO6XO0-
AMMOCTb B CUHXPOHHOM BbI30Be Restaurant [/ poBepKHU 3akasa. [y noanepkanus
KOMHUY B aKTYAJIbHOM COCTOSIHUU OH MOXKeT MOAMUCATLCSA Ha COOLITHSA, KOTOPbIE CEPBUC
Restaurant nyOanKyeT Mpu KaXA0M OOHOBIEHHH CBOUX JTaHHBIX.

B rnaBe 4 BBl N03HAKOMUTECH C KOHIENLIUEH TIOBECTBOBAHMIA 1 Y3HAaeTe, KaK CEPBHCHI,
YYacTBYIOLIHE B IOBECTBOBAHUH, KOOPAHHUPYIOTCS C MOMOILIBK) ACHHXPOHHBIX CO001IE-
Huit. [ToMumo HazexHOTo OOHOBJIEHUS HHBOPMalMH, PasOPOCAHHON MO HECKOJIBKUM
CepBHCaM, TIOBECTBOBAHHE TO3BOJISIET PEATN30BaTh aBTOHOMHBII cepBuc. Hanpumep,
s TOKaXKY, KaK PeaIM30BaTh C TOMOILBIO TOBECTBOBAHMH OMepaluio createOrder(), KOTO-
past obparaercsi k ceppucam Consumer, Kitchen u Accounting, HCHONb3ysi aACHHXPOHHbIE
coobIeHUS.

B rnase 8 onuceiBaetcs konuenuus API-unmio3a, kotopsiit genaet API goctymnHsl-
MU JIJ1s1 BHEIHUX KJIMEHTOB. BMeCTO TOTO 4TOOBI IIPOCTO HATIPABUTH 3aMPOC K CEPBUCY,
API-111103 MOXKeT Peai30BaTh 3aMpPaIlHBAOILY IO ONEPALMIO, 3a1eHCTBYsI abJI0H 00b-
exunenus API (arto 6yaer nokasano B riase 7). Jloruka API-uuo3a cobupaet faHHsbie,
HeoOX0oAMMbIe 3arpocy, 00paILasiCh K HECKOJIbKUM CEPBUCAM U 00bEIMHSAS MOy YeHHbIE
pe3y/bTaThl. B 3TOM cayvyae cucTeMHasi onepalus Ha3HavyaeTcs He cepsBucy, a API-
utio3y. CepBuCH GyAyT Peasn3oBbIBATh ONEPAIMU-3aNPOCH], KOTOPbIE UCNOJIb3YET
API-ur03.

Pe3siome

a ApxmeKTypa OMPEAEIAET Ka4ECTBEHHDIE XaPAKTCPUCTUKU IIPUJIOKECHU S, BJINUAIOIHUE
HEMOCPEACTBEHHO Ha TEMIIbI paapa60TKM: NMOAACPKUBACMOCTD, TCCTUPYEMOCTD U pa3-
BEPTBIBAEMOCTD.

Q MuxpocepBUCHAst apXUTEKTYpa — 3TO aPXUTEKTYPIbIi CTHIIb, KOTOPBIH 1e1aeT npu-
JIO)KEHUE XOPOLIO MO/IEPKUBAEMBIM, TECTUPYEMbIM U PA3BEPTHIBAEMBIM.

Q CepBHchl B MUKPOCEPBUCHOI apXUTEKTYPe OPratu30Baiibl BOKpYr Gn3Hec-acneKkToB
(bu3HeC-BO3MOXKHOCTEI MITH MOAZOMEHOB), 2 HE TEXHUYECKUX XapaKTepUCTHK.
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O CyuiecTByeT ABa BUJa JeKOMIIO3HIIHH.
e JlexoMno3uuus mo 6U3HEC-BO3MOXKHOCTSIM, KOTOpasi GepeT Hauamo B Gu3Hec-ap-
XUTEKTYPE.
¢ JleKOMNO3ULHKA 10 NOAJAOMEHAM, OCHOBAHHAs Ha NPeIMETHO-OPHEHTHPOBAHHOM
MPOEKTUPOBAHHH.

QO Bbl MoxeTe 136aBUTBCA OT GOXKECTBEHHBIX KJIACCOB, KOTOPblE NPUBO/AT K 3allyTaH-
HBIM 3aBUCHMOCTSIM U NPENsTCTBYIOT eKoMNo3uLuy, npumMensisi DDD u onpezensisa
OTIEIbHYIO ZJOMEHHYIO MOJEJb JIS1 KAKAO0TO CEPBUCA.



Mesxcnpoueccrnoe
g3aumooeticmeue
8 MUKPOCEPBUCHOU
apxumexmype

B 3v0if rnase

Q MpuMeHeHne KOMMYHUKALIMOHHBIX WABNoHOB: YAANEHHbINA BbI30B Npoueayp, Npeaoxpa-
HUTENb, 06HAPY)XEHWE HA CTOPOHE KIWEHTA, CAMOPErUCTpaums, 06Hapy>eHne Ha CTo-
pOHE cepBepa, CTOPOHHAN PErncTpaLms, aCUHXPOHHbIN OBMEH COoBLLEHNAMM, Ny6anKa-
UM COBLITUI, OTCNEXNBAHWUE TPAH3aKLIMOHHOrO XXYpPHana, oOnpalunBalowWwmii 3aaTens.

Ponb MEXNpPOLIECCHOTO B3aMMOAEHCTBUS B MUKPOCEPBUCHOW apXMTEKTYpe.
Onucanune passusatowmxcs API.

PasnuyHble BapuaHTbLI MEXNPOLECCHOro B33aMMOAENCTBMSA, UX NNIOCI U MWHYCbl.

O O O O

MpenMyLLecTea OT UCNONL30BaHNUS CEPBUCOB, KOTOPble B3aUMOAEWCTBYIOT C MOMOLLBIO
ACMHXPOHHbIX COOBLUEHMIA.

o

HaaexHas oTnpaBka COOBLIEHNI B paMKax TPaH3aKLUun B 6a3e AaHHbIX.

Mb3pu 1 ee KOMaH[a, KaK ¥ OOBIIMHCTBO APYTUX Pa3paboTINKOB, HMEIOT ONPeLeIEHHbIR
OMBIT MCMOJb30BAHUS MEXaHU3MOB MexKrpoleccHoro B3aumozneiicTsust (1PC). [1punosxe-
nue FTGO npenocrasasier unrepdeiic REST API, koTopblii npiMeHsieTcst B MOOHIbHBIX
KJIMeHTax U JavaScript Ha cTropoHe Gpay3epa. OHO Takxke 3a1efICTBYeT MHOXECTBO 06J1au-
HBIX CEPBUCOB, Takux Kak Twilio (17151 o6MeHa coobuienustMu) U Stripe (a1 miaTexeit).
Ho, nockosbky npoekt FTGO MOHOMUTHBII, €ro MOAYJIH 00ILAIOTCS APYT C APYTOM, BbI-
3bIBasi MeTO/b! M HYHKLMK Ha YpoBHe si3bika. Paspaborunkam FTGO o6biuHO He HYKHO
3aayMbiBatbest 06 [PC, passe uto ouu umetot ae10 ¢ REST API wnu MomyisiMu, KOTOpbIe
MHTETPUPYIOTCA ¢ 00JIa4HBIMU CEPBUCAMM.
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Ilnst cpaBHeHMS: KaK Bbl BU/EHU B IJ1aBe 2, MUKPOCEPBUCHAS apXUTEKTYpa CTPYK-
TypUpyeT NpHJiokKeHHe B Buje Habopa cepsucos. YToObl 0OpabaTbiBaTh 3aMpoChl, STUM
CepBHCaM YacTO MPUXOAUTCA B3aUMOJIEACTBOBATH MeX 1y co00i. I10CKObKY 9K3eMIUISAPBI
CEPBHUCOB OOBIYHO NMPEACTABISAIOT COOON MPOLECCHI, 3ayLIEHHbIE Ha PA3HBIX KOMITbIOTE-
pax, OHU JI0JKHBI 00IATHCSI APYT ¢ APYToM ¢ noMoiusio IPC. B MukpocepBrcHOM apxu-
TEKType MeXIPOIeCCHOe B3aNMO/IENCTBHE UTPAET HAMHOTO (oJlee BAXXHYIO POJIb, YeM
B MOHOJIMTHBIX NMPUIOXKeHUsAX. TakiM 06pasom, 1o Mepe pasGreHHnst CBOETO MOHOJINTA
Ha MUKpocepBrchbl Mapu 1 octanbhbiM paspaborurkam FTGO HyxHO GyaeT moTpaTiTh
MHOTO BpeMeHU Ha 061iyMbiBaHue crpareruii IPC.

Hedunura pasnoobpasubix Mexanuamos [PC touHo He Habmonaercs. Ceituac Moj-
HbiM BbiGopoM siByisieTcst REST (¢ JSON). XoTst BaXXHO HOMHHUTb, YTO WAEATbHBIX pelile-
HUM, MOAXOAAWMX /151 JIOOBIX CUTYaluii, He ObiBaeT. Bbl JOJKHBI TiIATEIBHO MTPOAHATH-
3HPOBAaTh IOCTYIHbIE BapUaHTHI. B aT0¥i ry1aBe paccMarpuBaioTcst pasnunussie Buibl [IPC,
Biodast REST u o6MeH coobuieHUsIMU, H B3BEIMBAIOTCS BCE 32 M POTHUB.

Bri6op Mexanusma IPC — BakHOe apXUTEKTYPHOE pelieHre, OH MOKeT MOBJIUATH
Ha YpOBeHb NOCTYMHOCTH NpuioxeHus. KpoMe Toro, kak s mpoeMOHCTPUPYIO B 3TOM
u crenyioieii riasax, IPC nepecekaercst maxke ¢ ynpasJjieHHeM TpaH3akuusamu. 5 or-
J1a10 IPEATIOYTEHE APXUTEKTYPE, COCTOSIIEN U3 CJ1ab0 CBSI3aHHBIX CEPBHCOB, KOTOPbIE
B3aMMOJIEMCTBYIOT MeXIY cOOOM ¢ MOMOLIBIO ACHHXPOHHBIX co0OuIeHUi. CHHXPOHHDIE
npoTokosbl, Takue kak REST, B OCHOBHOM UCTIONB3YIOTCS 4J1s1 OOLIEHUS! C APYTHMHU MPH-
JIOKEHUSIMHU.

Hauny aty rnaBy ¢ 0630pa MeXITPOLECCHOTO B3aUMO/IEIICTBISI B MUKPOCEPBUCHOI
apxutexType. 3aTeM onuury MmexaHuam IPC, ocHoBaHHBII Ha y/la/leHHOM BbI30Be Npolie-
Iyp, CaMblil MOMyYJISAPHBIA 1ipumep KoToporo — REST. MblI noroBopum o ToM, Kak oOHa-
PYKHUTb CEPBUCHI U CNIPABUTHCS ¢ YaCTUYHBIMU oTKa3aMu. [loce atoro nepeitaem k [PC
Ha OCHOBE aCHHXPOHHbIX coo01eHuit. [lanee paccMoTpuM MaciiTabupoBaH1e KJIHEHTOB
C COXpaHEHHMEM TOPsIKA CIeI0BaHUs COOBILEHNH, KOPPEKTHYIO 06paboTKy 1y6a1KaTOB
U TPaH3aKLMOHHBIY 0O6MeH coobuieHuAME. B KoHIle MpoiieMcst o KOHUENIUH aBTOHOM-
HBIX CEPBUCOB, KOTOpbie 00pabaThiBaIOT CHHXPOHHbIE 3a1POCH! (Ge3 obpauleHus K Apyrum
CepBHCaM, YeM YJIYUIIAOT ZOCTYIIHOCTb.

3.1. 0630p MeXMNPOLECCHOrO B3aNMOAENCTBUS
B MUKPOCEPBUCHOW apXMUTEKTYpe

B BauieM pacnopsixkeHMH MHOXecTBO pa3Hbix TexHoJoruit [PC. Cepsucel MoryT uc-
I10J1b30BaTh KOMMYHHKAlL[MOHHbIE MEXaHU3MBl HA OCHOBE 3aIIPOCOB/OTBETOB, TaKHe Kak
REST unn gRPC, nosepx HTTP. AnbrepHaTHBHBIM BADHAHTOM SIBJIAIOTCS! aCHHXPOHHbIE
MeXaHU3Mbl KOMMYHHKallMK Ha OCHOBe coobueHuit, Takne kak AMQP i STOMP.
CyuiecTByeT Takxe MHOXECTBO APYrux GopMaToB coollieHHH — 3TO MOTYT ObITb KaK
TekcToBble (hopMmarthl, noHsTHbIE YenoBeky (JSON wiu XML), Tak u 6o1ee a¢pdexTrBHbBIE
BOMUHBIE, TakKe Kak Avro uiu Protocol Buffers.
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IIpexae ueM norpyxarbcsi B HOAPOOGHOCTH TEX WJIM UHBIX TEXHOJIOTHH, 1 XO4Y M0~
rOBOPHTb O HECKOJIbKHX NPoGJieMax NPOEKTHPOBAHUSI, KOTOPbIE BbI A0JIKHBI YUUTHIBATD.
Haunewm co crutei B3aMogeNCTBUA — 3TO CIIOCOOBI ONMCAHUS B3aUMOLENHCTBUSA MEXKILY
KJIMEHTaMH M CePBHCAMH, He NMPHUBSI3aHHbIe K KOHKPETHBIM TEXHOJIOTHSIM. 3aTeM 06Cy-
JMM BRXXHOCTb 4€TKOro onpezenenuss API B MUKpOCepBHCHOI apXUTEKTYpe U 3aTPOHEM
KOHLENLUIO TPOEKTUPOBaHus, cTpoduierocsa Bokpyr API. Ilocsie atoro nepeiigem k Takoii
Ba)XHOI1 TeMe, kak pa3sutie API. B koH1le paccMoTprM pasHbie Bujibl (popmMaToB coodiie-
HHUH U TO, HACKOJIbKO OHH MOTYT yNIPOCTUTH pa3Butne API.

3.1.1. Crtunu B3auMoaencTsus

ITpexae yem Boibupars Mexanuam IPC nist API cepsuca, nosie3Ho 6y/ieT ogymath o CTH-
Jie B3aUMOZIEHCTBUS MKy CEPBHCOM U €r0 KJIMEHTaMHU. JTO HOMOXKET COCPENOTOYUTHCA
Ha TpeOOBAHMSX U He YBSA3HYTb B J€TANAX KOHKpeTHOi TexHosoruu [PC. K Tomy xe
BbIGOP CTHJISI B3aUMOAEHCTBHSL BJIMSIET HA YPOBEHb JOCTYMHOCTH BAalIEro NMPHIOKEHUS
(06 aToM Gyzet roBopuTbes B paszene 3.4). Bosiee Toro, kak Bbl yBuaute B riasax 9 u 10,
3TO NMOMOTAET BBIOPATh MOAXOMAUIYIO CTPATETMIO MHTETPALIMOHHOTO TECTUPOBAHMSI.

Cy1ecTByeT MHOTO Pa3HbIX CTHJIeH B3aUMOAEHCTBUS MEXK/Y KIHEHTOM M CEPBHCOM.
Kaxk Buano B tabu. 3.1, nX MOXKHO pa3fennTh Ha Ba ypoBHs. [lepBbiil ypoBeHb onpeie-
JisieT BHIOOP MEXY OTHOIIEHUAMHU «OAUH K OLHOMY» U «OIMH KO MHOTHM»:

Q «0dun k 00HOMY» — KAXKABIH KIMEHTCKUI 3a11poc 06pabaThiBaeTCA POBHO OHUM
CepBUCOM;
O «00un Ko MHOZUM> — KAXKIbIIT 3apoC 06pabaThIBAETCS HECKONIBKUMHU CEPBUCAMU.

Bropoit ypoBeHb onpesiesisieT BBIGOP MeX1y CUHXPOHHBIM M aCHHXPOHHBIM B3aUMO-
JeHCTBUEM:

Q cunxponnoe — KJIMEHT PacCYUTBIBAET HA CBOEBPEMEHHDIM OTBET OT CEPBUCA U MOXKET
Aaxe 3a6JI0KHPOBAThCSL HA BPEMsI OKUIAHUS,

Q acunxponnoe — KIUEHT He GJIOKUDPYETCsl, a OTBET, €CJIM TAKOBOM NPUJET, MOXKET ObITh
OTIIPABJIEH He Cpa3y.

Ta6bnuua 3.1. PaznnuHbie CTUWIM B3AUMOAEGINCTBUS MOXKHO OXapaKTepU3OBaTb HA ABYX YPOBHSX: «OAWH
K OAHOMY>» UMW «OAWUH KO MHOMUM», @ TaKKe CUHXPOHHOE MMM aCUHXPOHHOE

Bsaumopeiictene OauH kK ogHOMY OauH KO MHOrMM

CHHXpOHHOE 3amnpoc/orBer —

AcuHxpoHHOe ACVHXPOHHHIH 3a11poC,/0TBeT, Usparens/noanucyux,
OJHOHAMNpaBJIEHHblEe YBEAOMJIEHUS H3Jartesb/aCUHXPOHHbIE OTBETHI

IIa.nee nepevyrc/ieHbl pa3HbI€ BUABI B3aUMOJIEHCTBUA «OIHH K OHOMY>».

Q 3anpoc/omeem — KJIMEHT OTNPABJIAET CEPBUCY 3anpoc  xjaeT orBeta. OH paccuu-
THIBA€T Ha TO, YTO OTBET MPUAET CBOEBPEMEHHO, H MOXKET Jaxe 3a610KUPOBaTHCA
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Ha BpEMA OXHIAAHHA. ATOT CTUJb B3aMMOJIEICTBUSA 06BbIYHO NpuBOAUT K XKEeCTKOMH
CBA3aHHOCTHU CEPBUCOB.

Q Acunxponnviii 3anpoc/omeem — KJIUEHT OTIIPABJSIET 3al1POC, & CEPBUC OTBEYAET ACHH-
xpotHo. Knnenr He 6J0kMpyeTcsi Ha BpeMsi 0KMAAHUS1, TOCKOJIbKY CEPBUC MOXET
JI0JITO HE OTBEYaTb.

Q Oononanpaenennoie yeedomnenus — KJINEHT OTIPABIAET CEPBUCY 3aIPOC, HE 0XKUAAs
(v He noJy4asi) HUYEro B OTBET.

BasxHO MOMHUTD, 4TO CTHIIb B3aUMOAEHCTBHSI C CHHXPOHHBIMH 3alIPOCAaMHU/OTBETaM U
OY€eHb OMOCPEZI0BAHHO OTHOCHUTCS K TexHosorusim |PC. HanpuMep, ast B3aumoneicTeus
CEPBHCOB B CTUJIE <3AMPOC/OTBET» MOXHO HCTosb3oBaTh kak REST, Tak u obmeH co-
obwenusmu. [laxe ecu [Ba cepBuica 3a1elCTBYIOT OpoKep COOOIEeHUH, KIUEHTCKU I
CEPBHC MOXKET OJIOKMPOBATHCS B 0XKUAAHNM OTBETA. ITO BOBCE HE 03HAYAET, YTO OHH Cs1abo
cBsi3aHbl. K aTOMy MbI BepHeMcCsi 1033e, BO BpeMsi 0GCYKAEHHS TOTO, KaK MEXXCEPBUCHOEe
B3aMMO/IEHCTBUE BIMSAET HA YPOBEHDb JOCTYMHOCTH.

[anee nepeyrcaeHbl BUIbl B3aUMOJAEHCTBUS «OAUH KO MHOTHM>».

Q Hsdamenv/noonucuux — KIMEHT MyOJUKYET COOOILIEHHE C yBEAOMJIEHHEM, KOTOPOE
norpebJisieTcst oObIM KOJIMUECTBOM 3aMHTEPECOBAHHBIX CEPBUCOB.

Q HUszdamenv/acunxponnvie omeems. — KIUEHT NyOAUKyeT cooblleHHE C 3aTIPOCOM
M XKZIET OTIPeIeSIEHHOE BPEMsl OTBETA OT 3aHTEPECOBAHHbBIX CEPBHUCOB.

CepBuCHI 00BIYHO UCIOMB3YIOT COYETAHHE ITUX CTUIIEH B3aMMoaeHCTBU. MHorHe
cepsuchl B mpuioxedd FTGO npeaoctaBsisioT A/1st BHINOJHEHNs Onepaliii Kak CHH-
XPOHHbIE, TaK 1 acMHXpOHHbIE AP, a Takke nyGaUKYIOT COOBITHS.

[TocMoTpum, kak onucarb API cepsuca.

3.1.2. Onwucanue API B MMKpOCEPBUCHON apXuUTeKType

API aBnsifoTcs AWM U3 BaXKHeMLINX acleKTOB pa3paboTKy NporpaMMHoOro obecrneve-
Husi. [Ipuioxenre cocTonT U3 MoayJeil. Y Kax0ro MoayJisi ectb uHTepdeiic, onpezne-
AU Habop onepaunii, KOTOPbIE MOTYT BBI3bIBATHCS KJIMEHTAMH MOIYJIsl. XOPOLIO
CHPOEKTHPOBAHHBIN HHTEPdEHC AelaeT JOCTYMTHbIMU MoJie3Hble (QyHKLUUM, CKPbIBas
NpU 3TOM UX peanusanuio. baarogaps sToMy BHyTpeHHHe U3MEHEHHs He BIMSIIOT Ha
KJIMEHTOB.

B MoHonMTHOM NpusoXkeHNN HHTepdelchl 0OBIYHO OMUCHIBAKOTCS C MOMOLIBIO KOH-
CTPYKUMH SA3bIKA 11POrPAaMMHPOBAaHHUst — HarpyuMep, B Buzie Java-uHrtepdeiica, KOTOpbIii
omnpeznessieT HabOp METOIOB, IOCTYHBIX KIMeHTY. Knacc-peanusanus ot kiveHTa cnpsi-
tad. BoJjiee TOro, MOCKOMbKY Java — CTATUYECKU TUMMU3MPOBAHHbIH A3bIK, J1106as1 HECO-
BMECTUMOCTb MeXAY HHTEPGHEHCOM U KIUEHTOM OyZeT MeIaTh KOMITHJISILHH.

API n nokanbhble HHTEPdENRCH UTPAOT OJMHAKOBO BaXKHYIO POJIb B MUKPOCEPBHC-
Hoi apxutektype. API cepBuca siBasieTCS KOHTPAKTOM MEXIY HUM M ero KJHeHTaMH.
Kax rosopusiocs B rnase 2, API cocTonT 13 onepauuii, KOTOpble KJIMEHT MOXKET BbI3bIBATh,
U COOBITHIA, MyGIHKYEMBIX CEPBHCOM. Y OIEPalliK €CTh UM, TapaMeTpbl ¥ TUII BO3BPa-
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maemoro 3HaueHusi. CoObITHe UMEET TUI U Habop 1oJieit, oHO NybGiINKyeTCs B KaHase
coobienuit (3To onucaHo B pasaene 3.3).

TpyaHocTs 3akya04aeTcst B TOM, 4To onpeznenenre APl cepBuca He OCHOBaHO Ha
IIPOCTHIX KOHCTPYKUMSAX s13bIKa NMPOrpaMMUpoBaHus. Kak u noJsiaraetcs, CEpBUC U €ro
KJIMEHTbI KOMITWIMPYIOTCS OTAe/IbHO. Ecau Gyiet pasBepHyTa HOBasi BEPCHsI CEPBHCA C He-
coBMecTUMbIM API, BB He nonyuuTe OMNMOKY KOMIUIALUUA — BMECTO 3TOTO BOSHUKHYT
c6ou Ha ATare BbITOJHEHHS.

HesaBucumo ot Toro, kakoi mexauuam IPC Bb BeIGepeTe, BaXXHO CO3aTh 9€TKOE
onpenenenne API cepsuca, UCNONb3Ysl HEKUiL 361k onucanus unmepgeicos (interface
definition language, IDL). Kpome Toro, CyIecTBYIOT XOpOIlIMe apryMEHTHI B I0JIb3Y TOTO,
YTO OMHCAHME CEPBHCA JOJKHO HaYuMHaThCs ¢ ero API (cM. www.programmableweb.com/
news/how-to-design-great-apis-api-first-design-and-raml/how-to/2015/07/10). IlepBriM nesoM
Bbl OMHChIBaeTe HHTePdeEiic. 3aTeM pacCMaTPUBAETE MOTYYEHHBIA PE3y/IbTaT C KJIHEeHT-
ckumu paspaborurkamu. M Tosibko nocsie okoHdaHus pabotsl Hax API peanusyerte cam
cepsuc. Takoil MOAXOA MOBBILIAET WAHCHI HA TO, 9TO Baul CEPBUC OYNET yAOBJIETBOPAT
TpebOBaHUSIM KJIEHTOB.

- MepsoouepepHocTb API B npoexTnpoBaHnmn

Jaxe B He6ONBIIKX MPOEKTaX 5 HabMIOKa] BO3HUKHOBEHHE 1po6JeM U3-3a TOTO, YTO
KOMIIOHEHThI MMEJIM Pa3HOraacus otHocuteabHo API. Hanpumep, B 04HOM U3 IPOEKTOB
pa3paboTumK Ha Java ¥ KJIHEHTCKHIl paspaboruuk Ha Angular]S o6baBHIK O 3aBepiIeHUH
paspabotku. Ho npunoxenue okasanoch Hepabouum. Murepdeiicot REST u WebSocket,
KOTOpBIE IPUMEHSIMCH B KJIMEHTCKOI YACTH A/ B3AHMOAENUCTBHSA C CEPBEPOM, ObUIH [I0X0O
onucanbl. B HTore ABe YaCTH NPUIIOKEHUS HE MOTJIM MeXAY co00ii o6marscs!

Xapaxrep onpeaenenusi API 3aBucut ot BbibpanHoro mexanuama [PC. Hanpumep,
€C/IM BbI MCIOJIb3yeTe 0OMeH coobuieHusiMu, AP GyneTr cocToATh U3 KaHAIOB, TUIIOB
1 popmaros coobmenuii. Ecniu npumensiere HTTP, AP1 6yner ocHosan na URL-aapecax,
HTTP-xomanzaax u ¢popmarax 3anpoca u orseta. [losxe B 3TOl rnaBe s NOKaxy, Kak
onuceiBaloTcst APL

API cepBuca peako okasbiBaeTcs HeusMeHHbIM. CKopee Bcero, oH Gy/ieT aBoJo11O-
HUPOBaTh CO BpeMeHeM. [I0cMOTDHM, KaK 3TO IPOMCXOAMT U C KaKUMK 11pobsieMaMi Bbl
MOJXeTe CTOJKHYThCS.

3.1.3. PassuBaowmecs API

API HenpeMeHHO MEHSIOTCS CO BpEMEHEM 110 Mepe 106aBJieH sl HOBbIX, U3BMEHEHMUSI CY-
ECTBYOIIMX U MHOT/[A YAJIEHUS CTapbIX BO3MOXKHOCTe. B MOHO/IMTHOM IIpHJIOKEHHH
usmeHenne APl u o6HOB/IEHHE KOZa, KOTOPBIN €0 BBI3BIBAET, — JOBOJILHO NMPOCThIE
1TPOLIECCHI. Ecau BB NPpHUMEHAETE CTATUUYECCKH Tunmnposaﬂnmﬁ SA3BIK, KOMIIUJIATOP
BBIIACT BaM CIIHCOK COOTBETCTBYIOINX olunbok. EAMHCTBEHHOM TPy AHOCTHIO MOXKeET
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0Ka3aThCs MaciuTab M3MeHeHHii: Ha OOHOBJIEHHe WHUPOKO ucroab3dyemoro API Moxer
yHTH MHOTO BPEMEHHU.

B npunoxxeHnsx, 0CHOBAHHBIX Ha MUKpOcepBHcaX, n3aMeHeHne API cepsuca kyaa cnox-
Hee. KiineHTamu cepBuca BbICTYNAIOT APYTHe CEPBHUCDI, KOTOPbIE YaCTO Pa3pabaThiBAOTCS
JIPYTUMH KOMaHAaMH, WIH [aXke TOCTOPOHHUE NPHIOXKEHHUS 3a Npe/ie/JaMU OPTaHU3aLMH.
OO6bIYHO CHHXPOHHOE OOHOBJIEHHE BCEX KJIMEHTOB BMECTE C CEPBUCOM He MPEACTABISETCS
BO3MOXHBIM. KpoMe Toro, mockonbky coBpeMeHHbIe TPUJIOXKEHHS, KaK NPAaBUJIO, He OCTa-
HaBJIMBAIOTCSI HAa BpeMsi 00CITy)KMBaHUs1, OGHOBJIEHHE, CKOPEE BCEro, GY/IET M1aBAIOUINM,
TO €CTb HOBasi M CTapasi BEPCHH CePBUCA CTAHYT PabOTaTh NapajiesibHO.

YT0oOBl CIPABUTHCS C ITUMH TPYAHOCTSAMH, HEOOXOAMMO MMeTh cTpaTteruio. To, Kak
nipoucxoaut u3aMenenue API, 3aBUCUT OT XapaKTepa U3BMEHEHHsI.

CeMaHTHuecKass HyMepauwvs BEPCUit

Crnenndukauys ceMaHTHYeCKOTO BEDCHOHHPOBAHKS (Semver.org) — Xopoliee pyKOBOJCTBO
no HyMepauuu Bepcuit APL. 31o Habop npaBuJi, perlaMeHTUPYIOUIMX, KaK UCIOJIB30BATh
U yBeJINYMBaTh HoMepa Bepcuil. CeMaHTHYeCKOe BEPCHOHMPOBAHHE U3HAYAIBHO CO3/1a-
BJIOCH /1t MPOrPAMMHBIX ITAKETOB, HO Bbl MOXKETE 33/1€CTBOBATD €ro /UIsi HyMepalun
Bepcuil AP B pacnipesnenensbix cucremax.

CoryacHo crienugpHKALUY CEMAaHTUYECKOro BepCUOHUPOBAaHUS (Semver) HOMep BePCHU
JOJKEeH COCTOSITh M3 TPeX uacTeil: MAJOR . MINOR. PATCH. Kaxkzas 4acTb JOIKHA HHKPeMeH-
THUPOBATHCS CEAYIOUIMM 06pPa3oM:

O MAJOR — nmpu BHecennH B AP] HecoBMecTUMOro n3MeHeHusl;

Q MINOR — nipu uameHeHnu API ¢ coxpaHeHreM 06PaTHON COBMECTUMOCTH;

O PATCH — mpH UCTpaBJIeHUH OMIMOKY C COXpaHEHUEM 0OPATHON COBMECTHMOCTH.
Homepa Bepcuii B API MOXxHO HCI10/1b30BaTh B HECKOJIbKUX MecTaX. Eciiu Bbl peannay-

ere REST API, masxxopHyIo Bepcuio MOXHO yKa3aThb B KauecTse nepsoro asementa URL-

nyTd (Kak nokasano nanee). Ecau cepBuc 3aneiicTByer 0OMeH COOBIIEHHSIMU, MOXKeTe

BKJIIOYATh HOMEP Bepcuu B myOiukyeMble coobienus. LleasMu SBasioTcs KOppeKTHOe

BepcuoHupoBaHue API u ux kontrposupyemoe pazsutue. [locMoTpuM, kak BHOCATCS
MHUHODPHBIE H MaXXOPHbIE H3MEHEHUSI.

BHeceHWe MUHOPHBIX M3MEHEHUM C 06paTHOM COBMECTUMOCTbIO

B uneane cienyer cTpeMUTBCS K TOMY, YTOObI BCe Ballld M3MeHeHUs1 Ot o6paTHo co-
BmecTUMbIMH. Takue uamenenust API siBisirorcs 106aBOYHBIMME:

Q nobaByieHue HOBBIX aTPUGYTOB K 3aMPOCY;

Q nobassenue aTpubyTOB K OTBETY;

Q nobGassieHHe HOBBIX OMEPALHA.

Ecnu BbI Bcerza 6yaeTe AneaaTb TOJbKO TaKM€ U3MEHEHU, CTapbi€ KJIHEHTbI CMOTIYT
pa6OTaTb C HOBbIMH C€PBHCaMH. Ho ans atoro HCO6XO}11/IMO C06J'IIOIIaTb NMPpUHLHUI yCTOﬁ'
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ynBocTH (en.wikipedia.org/wiki/Robustness_principle), kotopsiit riacut: «Bbyabp koHcepBaTHBeH
B COOCTBEHHBIX JIEUCTBUAX 1 JIUGEPATIEH K TOMY, YTO IPUHUMAELIb OT APYTUX»>. CepBHUCHI
JIOJDKHBI PEAOCTABAATH 3HAYEHHUS 10 YMOJTYAHUIO JIJIsI TIPOILYHIEHHBIX aTPHOYTOB 3aPO-
ca. B To e BpeMs K/JIMeHTaM C/lelyeT MTHOPMPOBATb JII0ObIE JIMUIHIE aTPHOYThl OTBETA.
YT106b1 3TO HE BBHI3BAIO MPOOIEM, KIMEHTHI U CEPBUCHL JOJDKHBI HCIIOAb30BaTh popMat
3anpoOCcOB/OTBETOB, KOTOPBIH MOIEPXKUBAET NPUHILUI yCToituuBoCTH. I1o3xe B aTOM pas-
Iesie Bbl yBHANTE, Kak Takue TekcToBble popmatsl, kKak JSON u XML B uenom ynpomaror
passutue API.

BHeceHne MaXXOpHbIX, NOMaloLWmnX N3MEHEHNN

Unorza B API npuxoaurcst BHOCUTb MXKOPHbIE, HECOBMECTHMble U3MeHeHus. [lockomnbky
BbI HE MOXKETE CAeJ1aTh TakK, YTOObI KJIMEHTH Cpa3y ke OGHOBUIMCH, CEPBUC I0JIKEH He-
KOTOpOe BpeMsi MOJAAePKUBATh OJHOBPEMEHHO cTapyio U HoByio Bepcun API. Eciu BB
ucnonb3yete Mexanuam 1PC, ocHoBannblit Ha HTTP (takoit kak REST), maxkopHyio
BEPCHIO MOXKHO cjien1aTh yacthio URL. Hanpumep, nyTtv K Bepcuu 1 6ynyT uMeTdb npeukce
"/vl/...',anyTU K Bepcuu 2 — '/v2/..." .

Eute oavH BapuaHT: IPUMEHUTDh MEXAHU3M corJlacoBaHus cogepxkxumoro B HTTP
¥ BKJIoYUTh HoMep Bepcuu B MIME-Ttun. Hanpumep, 4to0b1 06paTuThCs K BepcHu 1.
cepBuca Order, KJIMEHT BBIIOJIHUT TaKOH 3anpoc:

GET /orders/xyz HTTP/1.1
Accept: application/vnd.example.resource+json; version=1

c e

ITOT 3aIPOC TOBOPHUT CEPBHUCY Order O TOM, YTO KJIMEHT 0KUJIAeT MOJYYUTb OTBET
BepCHH 1.X.

[lns nopaepxku Heckoabkux Bepcuit APy cepBuca ectb agantepsl, JIOrHKa KOTOPBIX
NO3BOJISIET IIEPEXOIUTb MEXKAY CTAPOil M HOBOI BepcUsiMU. K TOMy ke, KaK ONMHCAHO B [1a-
Be 8, API-uuti03 npakrnyecku Bceraa UCoib3yeT BepcuonupoBanubie APl OH Takxke
MOXeT MOIEPKMBATh MHOXKECTBO CTapbIX BEPCHI HHTepdeiica.

Teneps moroBopuM o hopMarax coobUIEHHI, BLIGOP KOTOPBIX MOXKET MOBJIHATD Ha TO,
HacKOJIbKO Jierko Oyzet passuBath Baur AP

3.1.4. ®opmaTbl cO0bLIEHNN

Cytb IPC coctout B 06MeHe coobienusamu. Coobusenus OGBIMHO CONEPKAT JaHHBIE, BbI-
60p opmarta ISl KOTOPBIX ABJISIETCS BAKHBIM aDXUTEKTYPHBIM PElIEHHEM. JTO MOXKET
nosnuATh Ha apdexrusnocts IPC, ynobectso API u npocrory ero paszsutusi. Ecau bl
TNpUMeHsieTe CUCTeMY 06MeHa coobuieHUsIMU 1 1potokosisl Bpoae HTTP, Boibop dop-
Mara jiokuTcs Ha Bac. HekoTtopsie Mexarusmbl IPC, Takue kax gRPC (MbI no3HakoMumest
C HUM Yy Tb MO33KeE), MOTYT CaMU AUKTOBaTh hopMar coobieHuit. B m0boM ciyyae BaskHO
He TPUBSI3bIBATHCS K KOHKPETHOMY SI3bIKY. Jlaxke eciu cefiuac Bbl UCIOJIb3YETE TOIBKO
OZIMH A3bIK POrPAMMHUPOBAHUS, B OyayLieM CUTYAllUsl MOXKET H3MeHUThCst. Harmpumep,
He CJlelyeT BHIOUPATh CepUaNu3aluio Java,
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@opmatbl cOOOLIEHHI AENATCS Ha IB€ KATETOPUM: TEKCTOBbIE U IBOMYHbIE. Paccmo-
TPUM KXKAYIO U3 HUX.

TekcToBble hopMaThbl COOBLLEHNN

B nepsyto kateropuio BXoasT Tekcroble popmarsl, Takue Kak JSON u XML. Onu He Hyx-
JAIOTCS B AOMOTHUTEJIBHOM ONMUCAHUH, IOMHUMO TOTO YTO MX MOXET MPOYUTATH YeJso-
BeK. JSON-coobueHue npeacrasiasier co6oit Habop UMEHOBaHHbBIX CBOHUCTB. TOYHO Tak
ke XML-coobuieHue, B CyUIHOCTH, SIBJISIETCS [IePEYHEM MMEHOBAHHbIX 3JIEMEHTOB U 3Ha-
yeHH. ITOT PopMaT Mo3BoJIsiET MOTPEOUTENSAM BHIOMPATh UHTEPECYIOLIME UX TaHHbIE,
UTHOPHPYS BCe ocTasibHOe. TakuM 06pa3soM, MHOTHE H3MEHEHHSI CTPYKTYPbI COOOMEHUs
MoryT GbITh 0OPATHO COBMECTUMBIMH.

Crpykrypa XML-nokyMeHTOB onpenensiercs: ux cneunduxanvein (www.w3.org/XML/
Schema). Co BpeMeHeM coo0IecTBO pa3paboTYMKOB NPULLIO K ToMy, uTo JSON Tosxke
HyX/1aeTcsi B 101060HOM MexaHuaMe. OIHO U3 NOIYJISIPHBIX PEIIEHHIA COCTOMT B UCTIONb-
soBanynu crannapra JSON Schema (json-schema.org). JSON schema onpeaensier umena
Y THIBI CBOICTB BHYTPHU COOOIIEHNsI U TO, 0Osi3aTesbHbl 1 oHU. JSON schema moxer
NPeOCTaBJISATh HE TOJIBKO NMOJIE3HYI0 JOKYMEHTALKIO, HO U MEXaHU3M ISl IPOBEPKU
BXOZAIINX COOBILEHUIA.

HezxocraTok nprMeHeHUs TEKCTOBBIX (POPMATOB CBSI3aH C T€M, YTO COOOIIEHH 1101y~
YaKTCs J0BOILHO 06beMHBIMHU, 0COGEHHO ecu pedb uzaeT 06 XM L. [Tomumo camux 3Ha-
ueHuMH, CooOLIEHHE TaKKe NPENOCTABIsIeT UX MMeHa. Elile 0fHO# oTpuuaTebHOM CTOPOHOIM
ABJIAIOTCS] HAKJIA[HbIE PACXO/IbI HA Pa36op TeKCTa, 0COOEHHO B XoA€e paboThl ¢ 60IbLINMU
coobmenunsiMu. Ciie10BaTeIbHO, €CTH BaM BaXHbI 3 HEKTUBHOCTD U NPOM3BOAUTE N b-
HOCTb, JIy4lile TOAYMaTh 00 MUCMOIb30BAaHUH ABOUYHBIX (HOPMATOB.

[1BOMYHblE OpMaThl COOBLLEHUI

Bbl MokeTe BHIOPATh M3 HECKOIbKUX ABOMYHBIX popMaToB. K caMbiM Mmomy/isipHbIM
otHocsTcs Protocol Buffers (developers.google.com/protocol-buffers/docs/overview) u Avro
(avro.apache.org). O6a aTu ¢opMaTa NpeaoCTaBAAIOT TUIU3UPOBaHHBIN A3biK [DL ans
OIMCAHUS CTPYKTYPBI BAIIUX COOBIIEHUI. 3aTeM KOMITUISTOP TeHEPUPYET KO, KOTOPBII
UX CepUaJIM3yeT U Jecepuanusyer. Bol 06s13aHbl HAYMHATD IPOEKTHPOBAHUE CEPBUCOB
¢ API! Bornee Toro, eciii nuiete KJIMEHTCKHIA KO HA CTATHYECKH TUITM3MPOBAHHOM SI3bIKeE,
KOMITUJISITOP NPOBEPUT KOPPEKTHOCTH UCTIOb30BaHust API.

OnHo u3 pa3nuuuit Mexay aTumu hopMaTamut COCTOUT B ToM, yTo Protocol Buffers 3a-
JeNCTBYET MApKUPOBaHHbIE TOJISI, TOT/IA KaK KJIIMEHT AVI0 TOJUKEH 3HATh CrielUbUKALUIO
coobueHust, 4ToObl ero uHTepnpeTupoBath. B utore Protocol Buffers nenaer passutue
API npoue 1o cpaBHenuio ¢ Avro. Otanunoe cpasHenue Thrift, Protocol Buffers u Avro
BBINIOJIHEHO B cTaTbe martin.kleppmann.com/2012/12/05/schema-evolution-in-avro-protocol-
buffers-thrift.html.

Paccmotpes dopMarsl coob1IeHH, MBI MOJKEM MEPEATH K KOHKPETHBIM MEXaHU3MAaM
IPC, xoTopble 3TH cO0bIIEHUs] TPAHCTIOPTUPYIOT. HauHeM ¢ yaaneHHOro BbI30Ba Mpo-
uemyp.
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3.2. B3auMopeicTBME Ha OCHOBE YAANEHHOrO
BbI30Ba Mpoueayp

[Ipu noMoIinu MexaHU3Ma yaIeHHOTO BbI30Ba npoueayp (remote procedure invocation,
RPI) KIMEHT OTIIPABJISIET 3aMPOC CEPBUCY, & TOT €ro 06pabaThiBaeT U BO3BPAIAET OTBET.
HexoTopbie KJIMEHTbI MOTYT GJIOKUPOBATHCSI B OKUIAHUU OTBETA, a IPYTHe NOMIEPKHU-
BAIOT PEAKTUBHYIO, HeGIOKNPYIoiyio apxutekTypy. Ho, B OT/IM4He OT MCHOIB30BaHUS
coO0OUIeHHEH, KITHEHT PACCUNUTHIBAET HA CBOEBPEMEHHOE MOJIyYeHKe OTBETA.

[punnun pa6orer RPI nokasan Ha puc. 3.1. Kimentckas 6usnec-noruka obpauia-
eTCsl K npokcu-unmepgeticy, pealu30BaHHOMY KyiaccoM-anantepoM RPI-npoxcu. RPI-
NPOKCH BBITIOJIHSET 3aMPOC K CePBUCY. 3anpoc 06pabaThiBaeTCA KIaCCOM-aAanTepoM
RPI-cepeep, kOTOPBIiA BbI3bIBaET OU3HEC-JIOTHKY cepBHCa Yyepe3 uHTepdeiic. 3ateM oT-
BeT nepezaetcsi o6parHo B RPI-npokcu, KOTOPBI BO3BPALIAET PE3Y/IbTAT KJIMEHTCKOM
GusHeC-TOTHKe.

Puc. 3.1. busHec-norvka knveHTa obpallaeTca k uHTepdeincy, peanvmsaoBaHHOMY KNaccoM-afanTepoM
RPI-npokcu. A OH BbINONHAET 3anNpoc K cepeucy. Knacc-apantep RPI-cepsepa o6pabatbiBaeT 3anpoc,
BbI3bIBas GU3HEC-NOMUKY CcepBuca

Wa6non «YpaneHnolt BbI30OB npouesyp>»

KimenT obpataercs kK cepBHCY IO CHHXPOHHOMY NIPOTOKOJTy Ha OCHOBE yZaJIEHHOTO BHI30Ba
npouenyp, TakoMmy kak REST (microservices.io/patterns/communication-style/messaging.html).

Ipoxcu-unmepghetic 0GLIMHO UHKATICYJIMPYET UCXOAHBIA KOMMYHHMKALIMOHHBIM MPO-
TOKOJI. TaKUX MPOTOKOJIOB CYLIECTBYeT BeJIMKOe MHOXeCTBO. B aToM paszesne g onu-
wy REST u gRPC. Tlokaxy, kak NOBBICUTb YPOBEHb TOCTYNHOCTH BAllIMX CEPBUCOB
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C NOMOIIbIO AIEKBATHON peakiiMu Ha yacTnuHble c60M, U 0OBSICHIO, I0YEMY MUKPOCED-
BHCHOE NPUJIOKeHHE, 3aneiicTByollee RPI, 10o/0xHO MMeTh MexaHU3M 0OHapyKeHUs
CEpBHCOB.

Cuauana BarusisineM Ha REST.

3.2.1. Wcnonb3oBaHwe REST

B Hawu gy cTasno MoaHbiM paspabarbisath API B crune RESTful (https://ru.wikipedia.org/
wiki/REST u en.wikipedia.org/wiki/Representational_state_transfer). REST — ato Mexanusm 1PC,
kotopsiit 3ageiictByer HTTP (noutn sceraa). Poit @unaunr (Roy Fielding), cosnarens
REST, paer cnenyiouiee onpesiesietine atoit texnosiornn: REST npedocmaeasem nabop
APXUMEKMYPHBIX 0ZPAHUMEHUL, KOMOPbLE, eCAU UX NPUMEHAMD KAK eOUHOe Yeaoe, 0enaiom
AKYEeHM HA MACUMabUPYeMOCmu B3aUMO0eicmeus Mex0y KOMROHEHMAamu, 0600uerHHocmu
unmepeticos, He3a6UCUMOM PA3BEPMLIBAHUU KOMNOHEHMO8 U NPOMENCYMOUHDIX KOMNOHEH-
max, ymobbl CHU3UMb JAMEHMHOCMY 83AUMO0UCMBUS, 00ecneuums 6e30nachocms U UH-
Kancyauposamy ycmapesuiue cucmemvi (Www.ics.uci.edu/~fielding/pubs/dissertation/top.htm).

Pecypc siBnsiercsi kimouenoi konuenuueit B REST. Ox npeicrasiisier oTae/bHbII
6usHec-06beKT, TakOU Kak Customer mim Product, MM KOJIEKIMIO OU3HEC-0OBEKTOB.
Jns pabotsi ¢ pecypcamu REST ucnonbsyer HTTP-koMaHbl, KOTOPbIE YKa3bIBAIOTCS
c nomoutpio URL. Hanpumep, GET-3anpoc Bo3Bpaliiaer npeacrabjieHue pecypea, 4acto
B Buze XML-nokymetita nan obbexra JSON, xoTs gonyckaioTes v apyrue GpopMatsl,
B TOM uuce asonynsie. POST-3anpoc co3naer HoBblii pecype, a PUT-3anpoc o6HoBIIsteT
CYIIeCTBYIOLIUHA. Y cepBuca Order, K IIpUMepY, eCTb KOHeYHble TOYKU POST /orders 1 GET
/orders/{orderId} A/s CO3/taliMsl HOBOrO U COOTBETCTBEHHO M3BJIEYEHUS CYILECTBY-
IOILETO 3aKa3a.

MpHorue paspabotuuky cuutaior, uto ux API, ocnosannsie Ha HTTP, cootBetcTBY-
o1 Tpebosanunsm RESTful. Ho, kak yrepkaaer Poit @uaaunr B ctaThe Ha roy.gbiv.com/
untangled/2008/rest-apis-must-be-hypertext-driven, 510 He Bcerza BepHO. YTOOBI NOHATS, 110-
4yeMy TaK I[POUCXO/INT, PacCMOTPUM Mozenb 3peaoctu REST.

Mopaenb 3penoctn REST

Jleonapa Puuapacon (Leonard Richardson) (oxnodamunen aBropa aToit KHHTH)
npeasaraeT KpaiHe nosiesnyio Mojess 3penocty anst REST (martinfowler.com/articles/
richardsonMaturityModel.html), koTopasi cOCTOUT U3 CJienyIOI X YPOBHEN.

Q Ypoeenv 0. Knuentol 06palaloTess K CepBUCy 3TOrO YPOBHS MYTEM BbIOJHEHHS
HTTP-3anpoca tuna POST k cro exuncrBenHoi koneuHoit Touke (URL). Kaxabrit
3aMpOC yKA3bIBAET BBIMONHSEMOE AeCTBHE, LieJIb 3TOr0 AeHCTBHs (HanpuMep, OusHec-
06BEKT) U PA3IMIHBIE TAPAMETPBI.

Q Yposenn 1. CepBUCHI 3TOIO YPOBHSI MOALEPKUBAIOT KOHIENIHIO pecypca. YToObl Bbi-
IIOJIHUTD KAK0e-TO AeHCTBUE ¢ pecypcoM, KneHT BbinosHsaeT POST-3anpoc, ykasbipas
JeACTBUE W PA3JIMYIIbIC [1APAMCTPBL.
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0O Yposenv 2. [1.1s1 BBINONHEHUS JeHCTBUIN cepBUCHI BTOPOro ypoBHs ucnonb3yiot HTTP-
komanibl: GET ans wssneyenus, POST st cospanust u PUT — st o6HOBNIEHMS.
[l 3amanus napaMeTpoB AeHCTBUS CIy>KaT MapaMeTphl U TeJIO 3aIpoca, eCJIH Tako-
Bble IMEIOTCS. ITO MO3BOJISIET CEPBUCAM 331l CTBOBATh MH(PPACTPYKTYPY MPOTOKO1A
HTTP, Brutouas kaunposanue GET-3anpocos.

Q Yposenv 3. ApxuTeKTypa CEPBUCOB TPETHETO YPOBHS OCHOBaHA HA MPUHIHIIE C yKac-
abiM HasBanuem — HATEOAS (Hypertext as the Engine of Application State — ru-
NepPTEKCT B KA4eCTBe SIAPA /711 COCTOSTHUS NPHJIoKeH!sT ). OCHOBHOI €ro CMBICJ B TOM,
4TO MpeAcTaByeHHe pecypca, Bo3ppauiaeMoe GET-3anpocoM, conepKuT CCbITKH 151
BBINIOJIHEHUST IEHCTBHI ¢ 3TUM pecypcoM. Hanmpumep, kKIueHT MoXeT OTMEHHTD 3a-
Ka3 C NIOMOUIbIO CCHUIKY B MpeACTaBleH!H, oydeHHoM B pedyabrate GET-3anpoca,
KOTOPBIU 3TOT 3aKa3 u3Byek. B uucao npeumymects HATEOAS Bxoaurt T0, 4TO
BaM GoJibiie He HyxHO BcrpauBath URL-anpeca B kineHTCcKuil koa (www.infoq.com/
news/2009/04/hateoas-restful-api-advantages).

S coseryio Bam npocMoTpeTb uHTepdeiicsi REST API B cBoeit opranusanuu u no-
AyMartb Hajl TeM, KAKUM YPOBHSM OHH COOTBETCTBYIOT.

Onucanune REST API

Kak ynomunanocs B pasaene 3.1, aas onpenenenuss APl HeoOX0AUMO MUCHOIB30BATD
A3bIK onucanus untepdeiicos (interface definition language, IDL). B otinuue ot crapbix
KOMMYHHKallHOHHBIX MTPOTOK0JIOB, TakuX Kak CORBA u SOAP, y REST usnavanbHo
te 6b110 IDL. K cyacTbio, coobuiecTBo pa3apaboT4MKOB 3aHOBO OTKPBLIO /151 Cebs 11eH-
HocTb Takoro sisbika B koHTekcTe RESTful API. Cambim nonyasipusim REST IDL
asastercs cnennpukauus Open API Specification (www.openapis.org). OHa 6epeT Hava-
JIO B OTKPBITOM NpoeKTe Swagger, KOTOPbIil peAcTaBiseT co00it Habop HHCTPYMEHTOB
st paspaboTku U jokyMentHpoBanusi untepdeiicos REST API. OH Bruodaet B cebs
YTHJIMTHI 17151 TeHePALUH KJITHEHTCKUX 3arjIyIleK U CepBEPHBIX KapKacoB Ha OCHOBE OIIpe-
nejeHus: uHTepdeiica.

TpyAaHOCTU U3BNEYEHUS HECKONBKMX PECYPCOB 3a OAMH 3anpoc

REST-pecypchl 06b14HO OPHEHTHPYIOTCS HAa GHu3Hec-00bEKTDI, TAKHE Kak Consumer W
order. CnenoBarenbto, npu npoektupoBannd REST API yacto BozHukaer npobiemMa
C TeM, KaK M03BOJIMTb KJIMEHTY H3BJIEKATh HECKOJIbKO POJACTBEHHBIX OOBEKTOB 32 OUH 32-
npoc. [Ipeacrasbre, Hanpumep, 4To REST-kiueHT X04eT usBaeub MHGOPMALIMIO O 3aKa3e
¥ ero 3aka3uuke. Ecain crporo cnenosats cranzapty REST API, aist atoro notpebyercs
KaK MUHUMYM [[Ba 3allpOca: OAUH 1J1s1 Order, Apyroi — st Consumer. B 6oJiee cioxxHOM
ClieHapH{ HaM MPHILTOCH Obl epeaaBaTh JaHHbIE TyAa U 06paTHO 60JIblIe ABYX pas, YTO
CKa3a10ch Obl HA BpEMEHH OTKJIHKA.

Yr06b1 pewuTh 3Ty NpodIeMy, MOXKHO MO3BOIUTD KJIUEHTY U3BJIEKATh HE TOJNbKO
caM pecypc, HO U Bce OOBEKTHI, KOTOPbIE C HUM CBs3aHbl. HanpumMep, KaueHT Mor Obl
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U3BJIEYb 3aKa3 U MH(POPMALMIO O 3aKa3YHKe C NOMOILBIO 3anpoca GET /orders/order-id-
1345?expand=consumer. B mapaMerpe 3anpoca yka3aH pecypc, KOTOPbIi HyXKHO BEpHYTh
BMECTE C 3aKa30M. ITOT MOAXO/ XOPOIll BO MHOTHX CLIEHAPHSX, HO B 60JIee CI0KHBIX CH-
Tyalusix ero o6p14HO He xBataeT. K ToMy e Ha ero peasusallio MoXeT noTpeboBaThCs
CJIMIIKOM MHOro BpeMeHH. Bce 3T0 caenano nonyJisspHbIMM ajlbTepHATUBHbIE TEXHOJIO-
rum noctpoenus API, takue kax GraphQL (graphgl.org) u Netflix Falcor (netflix.github.io/
falcor/), u3Ha4asbHO paccuUTaHHbIe HA 3 deKTUBHOE U3BJIeYeHME NAHHDIX.

TpyaHoCTH € NpuBs3KOM onepauui K HTTP-koMaHaaM

Euwe oxna pacnpoctpaHenHas npobaema npoektuposanusi REST API cssizana ¢ tem,
KaK MPHUBA3aTh ONepalku, KOTOPBIE Bbl XOTUTE BBIOJHATD ¢ 6u3Hec-o6bekToM, K HTTP-
komanze. REST API gosxen ucnons3oBarb komanay PUT st o6HOBIeHUS!, HO 06HO-
BHUTD 3aKa3 MOKHO Pa3HbIMHU criocobamMu, HarlpUMep OTMEHUTD, OTPEIAKTUPOBATD U T. /1.
K ToMy e 0GHOBJIEHHE MOXET OKa3aThCsl HEUAEMIIOTEHTHBIM, Y€M HAPYLINT MpaBUJIa
npumenenuss PUT. OnHo u3 peuieHuil COCTOUT B ONpe/ieJieHUH NMoApecypca Ajist 0OHOB-
JIEHHsI OT/E/IbHBIX acTekToB obbekTa. HanpuMep, y cepBuca Order MOKET CyLIeCTBOBATh
KOHe4Hasi TouKka POST /orders/ {orderId}/cancel 1Jisi OTMEHBI 3aKa30B U POST /orders/
{order1d}/revise 17151 X pefakTUpoOBaHMsl. Ellle 0AHNMM pelieHreM MOXKEeT CTaTh 3alaHue
KOMaH/Ibl B apaMeTpe 3anpoca. K coxaneHu1o, H1 0HO U3 HUX O KOHIIA HE OTBEYaeT
npudnunam RESTful.

Tpyaunoctu ¢ npuss3skoil onepauuii k HTTP-komManaam urpaior Ha pyKy ajibTepHaTH-
Bam REST, rakum kak gRPC (noapo6Hee o Hux — B noapasaedie 3.2.2). Ho npexne, yem
nepeiTH K HUM, PaCCMOTPUM IIperMylectBa U Hegocrtatku REST.

MpeumywecTsa n HegoctaTkm REST
Crangapt REST o6sanaeT MHOXKECTBOM MOJIOXKUTEIbHBIX KAYECTB.

O OH npocToii ¥ MPUBBIYHBIN.

O API na ociose HTTP MoxHO TecTupoBaTh B Gpay3epe, HCIONL3Ysl, K TIPUMEPY, pac-
wupenre Postman, uiu B KOMaHIHOM CTPOKe ¢ momolbo curl (1pH yci0B1HM, 4TO Bbl
npuMensiete JSON unu 1pyroi TekCToBbIi HOpMAT).

0O OH BMeeT BCTPOEHHYIO MOAAEPAKKY CTHIISI B3AMMO/IENCTBUS BU/A «3aNPOC/OTBET».

o

IMporokxosn HTTP, ecrectBeHHO, ApyKeCcTBEH K OpaHAMAayIpaM.
O OH He HYXKIAeTCS B IPOMEXYTOYHOM OPOKEpe, YTO YIPOILAET APXUTEKTYPY CUCTEMBI.

Omnnaxo ucnosp3opanrie REST nMeer n HegocTaTku.

Q Ox noanepKUBaeT JUIIb CTUIb B3AUMOZEICTBYS BUAA «3aMIPOC/OTBET».

Q CreneHb JOCTYMHOCTU CHUXKeHA. [1oCKONbKY KJIMEHT ¥ CepBUC B3aMMOAENUCTBYIOT
Mesxay coboit HanpsMyto, 6e3 TPOMEXYTOYHOTO 3BeHa 1u1si Oydepusauun coobIeHHH,
oHU 06a 10/KHBL pabOTaTh Ha TPOTSIKEHUH BCETO 0OMEHA TAHHBIMU.

QO Knuents nosmxHbl 3HaTh MecToHaxoxaenue (URL) aksemnasipa (-0B) cepBuca.
Kax onuchiBaeTca B mogpasjelie 3.2.4, 3To HeTpUBUAIbHAsA NPobJieMa [/ COBPEMEH-
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HBIX NPUJI0XKEHU . /17151 onpeziesieHnst MECTOHAX0XK/IEH ! 9K3EMILISIPOB CEPBHCOB KJIH-
€HTaM ITPUXOAMTCS UCTIOb30BATH TAK HA3bIBAEMbIN MEXAHUIM OOHAPYHCEHUS CEPBUCOS.

Q MW3Bneuenne HeCKOMIBKUX PECYPCOB 32 OIUH 3aITPOC CBSI3aHO C OIPeIeIEHHBIMU TPYA-
HOCTSIMU.

QO Wuorza nenpocto npussizats K HTTP-koMaHaaM HECKOJIbKO onepaluii 0GHOBJIEHHST.

Hecmotpst Ha atu Hepoctatku, REST cuurtaetcst cranzapToM ze-¢akTo 115 nocTpo-
enust AP, xoTsl y Hero ecTb HeCKOJIbKO Ji000NBITHBIX anbTepHaTns, GraphQL, k npuMmepy,
peanusyet rubkoe u apPeKTUBHOE U3BJIEYEHHE JaHHBIX (ITOT CTAaHAAPT 0OCYXKAAeTCs
B rJ1aBe 8, B KOTOPOU peub Mmoitaer taksxke o mabaone API-uwmosa).

Eie oana anstepraruBa REST — texnonorus gRPC. [locMoTpuM, Kak oHa paboTaer.

3.2.2. Wcnonb3osaHune gRPC

Kak ynoMunasoch B nmpeabiayuieM pasaene, oqHa u3 Tpyanocreit npumenenuss REST
cBsizaHa ¢ teM, yto HTTP noagepxxuBaeT orpaHiyeHHbIA HabOp KOMaH, U3-3a YEro Mpo-
uecc npoektupoBatuss REST API ¢ noaaepXkoi HeCKOJIbKUX olepaiiii 0OHOBIeHUS
He BCeraa oKasbiBaeTcst NpocThiM. OHA U3 TEXHOJIOTUH, KOTOPOH yaaeTcs: n3bexarsb
atoii npobaembl, — gRPC (www.grpc.io). DTo GbpeiiMBOPK /11 HaMKMCaHWsI MHOTOSI3bIY-
HbIX KJIMEHTOB 1 cepBepoB (cM. ru.wikipedia.org/wiki/YaanénHolii_ebi3oB_npoueayp). gRPC
npeacTasisieT co60U ABOMYHBIA TPOTOKOJ Ha 0CHOBe coobuieHuil. Kak Bbl moMHuTE U3
obcysaeHNst ABOMYHBIX (POPMATOB, 3TO 03HAYAET, YTO IIPOEKTUPOBAHHE CEPBUCA [OJXKHO
HaunHaTbes ¢ ero APL. API B gRPC onuceiBaetcs ¢ momounsio si3sika IDL Ha ocHOBe
Protocol Buffers — MHOros3b14HOrO MeXaHM3Ma CepUATU3ALMH CTPYKTYPHUPOBAHHBIX
xauHbIX OT komnanuu Google. Komnunstop Protocol Buffer renepupyer kiueHTCKHE
3arJyIIKH U cepBepHble Kapkackl. OH MOALEPKUBAET pa3Hble SI3bIKM, BKJIOYast Java,
C#, NodeJS u GoLang. KnuenTbl U cepBepbl 0OMEHUBAIOTCS COOOIIEHUSAMU B hopmaTe
Protocol Buffers, ucroabsyss HTTP/2.

gRPC API cocTouT U3 0JHOTO MJIK HECKOJIBKUX ONpee/eHUi CepBUCOB 1 cooliue-
HUiA BUIA «3a11poc/0TBeT». Onpedesenue cepsuca iBSETCA aHAIOTOM HHTepdeiica B Java
¥ peJCTaBJsieT co6oi Habop CTPOro TUMHU3UPOBAHHBIX METOAOB. [IOMHUMO MPOCTHIX BbI-
30BOB, COCTOSIIMX U3 3anpoca u oTBeTa, gRPC nonnepxusaer norounsit RPC. Cepsep
MO>XET BEPHYTDb KJIMEHTY MOTOK coo0uieHnH. B TO e BpeMsi KIIMEHT MOXKET CaM OTIIPABUTD
OTOK COOOIIIEHNH Ha CepBep.

B kayectBe dopmara coobuenuit gRPC ucnoabsyer Protocol Buffers. Kak yxe
YIMOMHHATOCH, 3T0 3¢ (}eKTHBHBIN U KOMNAKTHBIN ABOMYHbII dhopmat. OH sIBNsIETCs Map-
kupyembiM. Kaskzoe nose coobiieHust HyMepyeTcst U COAEPKUT KoA Tuma. [losyyarens
COOOILEHHSI MOXKET U3BJIEYb HY/KHbIE EMY TIOJISI, & OCTA/IbHbIE, KOTOPBIE HE PACTIO3HAET, —
npourHopuposath. B utore gRPC nossosser pazsusars API ¢ coxpaneHnem o6paTHOR
COBMECTHMOCTH.

B nuctunre 3.1 nokasan ¢pparmenT untepdeiica gRPC API ans cepuca Order.
OH onuceIBaeT HECKOJIbKO METOMIOB, BKJIIOYast createOrder(). TOT METOA IPUHUMAET
CreateOrderRequest B KauecTBe apaMeTpa u Bo3BpallaeT CreateOrderReply.



110 naBa 3 e MexnpoueccHoe B3aWMOAEWUCTBUE B MUKPOCEPBMCHON apXUTEKTYpe

Nuncrunr 3.1. OparmeHT uHTepdeiica gRPC API ans cepeuca Order

service OrderService {

}

rpc createOrder(CreateOrderRequest) returns (CreateOrderReply) {}
rpc cancelOrder(CancelOrderRequest) returns (CancelOrderReply) {}
rpc reviseOrder(ReviseOrderRequest) returns (ReviseOrderReply) {}

coe

message CreateOrderRequest {

int64 restaurantld = 1;
int64 consumerld = 2;
repeated LineItem lineltems = 3;

} .

message LineItem {

}

string menultemld = 1;
int32 quantity = 2;

message CreateOrderReply {

int64 orderld = 1;
}

Coobienus CreateOrderRequest 1 CreateOrderReply ABJAIOTCA TUNIM3UPOBAHHBIMU.

Hanpumep, CreateOrderRequest coepcuT nosie restaurantId Tuna int64, a 3HaueHue
€ro MeTKH paBHO 1.

Q

Q

Ipotokosn gRPC ob6asaeT HECKOIbKUMU TIPEUMYLIECTBAMM.
Ow no3BosisieT Jierko cnpoekTuposats API ¢ GoratbiM HabopoM onepauuii 06HOB-
JIEHUSI.

Ou umeer achdexTrBHBIM KOMIakTHBIN Mexauu3M IPC, 4To 0coO6eHHO IBHO NIPOSBIISA-
eTcsi Npu 06MeHe KPYIHBIMU COOOIEHUAMH.

IMoanepxka AByHANPABJIEHHBIX MOTOKOB AE/IAET BO3MOXHBIMH CTHJIM B3aUMOZIEHCTBUS
Ha ocHoBe RPI 1 o6MeHa cooblIeHUsAMH.

OH nosBossieT COXpaHATb COBMECTUMOCTDb MEXAY KJIMEHTAMU U CEPBUCAMU, HAITUCaH-
HBIMU Ha COBEPIIEHHO PAa3HbIX A3bIKaX.

Y gRPC ecTb 1 HECKOJIBKO HEAOCTATKOB.

[Ipouecc pabotsl ¢ API, ocnoBanubiM Ha gRPC, okasbiBaeTcs nas JavaScript-
K1KeHTOB GoJiee TpynoeMKuM, yeM ¢ API, ocioBannbiM Ha REST/JSON.

Crapbie Gpanamayapbl MOIyT He noagepxusats HTTP/2.

Ipotokos gRPC — 310 nosnHoueHHnas anbrepuarusa REST, xots 06a onu npeacras-

JSTIOT cO00M CMHXPOHHBIE KOMMYHHKAIMOHHBIE MEXaHU3MbI M, KaK CJI€ICTBHE, CTPALAIOT
13-3a MpobJIeM C YaCTUYHBIM O0TKa30M. /[aBaiiTe moagpoOHee MOroBOpUM 06 3TOM Helo-
CTaTKe U IIOCMOTPHUM, KaK C HUM CIPaBUTHCA.
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3.2.3. Pabota B ycnoBusax 4aCcTU4HOrO OTKA3a
C NpYMeHeHuneM wabnoHa «lMNpeaoxpaHuTenn»

Kax/ibli pa3, Koraa cepBUC B paclipe/le/IeHHOU cucTeMe JlesiaeT CHHXPOHHBIN 3anpoc
K IPYrOMY CePBHUCY, BOSHUKAeT PUCK YaCTHUHOTO 0TKA3a. | lockonbKy cepBUC siB/IsIeTCS OT-
IeJTbHBIM TTPOLIECCOM, OH MOXKET He OTBETUTh BOBPeMsi Ha 3allpoc kiuenta. Vu okazatbes
HEOCTYMHBIM M3-3a cOOSI, NJIM HAXO/UTHCS B TPOILECCE TEXHUYECKOTO 0OCTYKUBAHHS.
Kpome Toro, cepsrc MoxeT 6bITh eperpy>KeHHBIM M OTBEYATh Ha 3a1POChl YPE3BHIYANHO
MeJLTIEHHO.

[lockosbky KieHT GJOKMPYETCS B 0KHAAHUHM OTBETa, CYUIECTBYET OMACHOCTb TOTO,
4TO ero COOCTBEHHbIE KJTHEHTBI TOXKE OKXYTCs 3a0/I0KUPOBAHHBIMHU M TaK IO LEMOYKe
OTKaXKeT BCA CUCTEMA.

Wa6non «Mpepoxpanurenn»

RPI-npokcH, KOTOpBIH B Clydae ZOCTHXKEHUS ONPEAEAEHHOrO IMMUTA NOC/EX0BATE b~
HBIX OTK230B HaYMHAET OTKJIOHATH BCE BbI3OBHI, TOKa HE MCTEYET ONpeaeJeHHOe BpeMs.
Cwm. microservices.io/pattemns/reliability/circuit-breaker.html.

[Ipencrasbre: cepsuc Order riepectasn oteyars (puc. 3.2). Mobuibiiblil KNHEHT de/aet
REST-3anpoc x API-nm03y, KOTOpBIf, Kak Bbl YBH/IMTE B [1aBe 8, CJ1Y>KHT /151 KIIUEHTOB
API Bxoanoii Toukoit B npusoxenue. API-unto3 npokcupyer 3aipoc Kk HeJoCTyITHOMY
cepsucy Order.

Puc. 3.2. API-wNio3 AOMKEH 3aLMWaThCs OT HEOT3bIBYMBbLIX CEPBUCOB, Taknx Kak Order

OnTUMKUCTHYHAS peanu3auus OrderServiceProxy Gi0kuposanach 61 10 GeckoHey-
HOCTH B OXKH/IaHHH OTBETA. JTO MJIOXO CKA3aI0Ch Obl He TOJIBLKO Ha Y106CTBe NCMOIb30-
BaHMs, HO M BO MHOTHX CJ1y4asiX Ha NOTPeOIEHNH 1ICITHBIX PECYPCOB, TAKMX KaK MOTOKH.
PaHo uin no3aHo pecypest 3akoHuuauch Ovl, 1 APl-111103 He cMor 6b 06CayKUBATD
sanpocsl. Becb API cTan 661 HEJ(OCTYTHBIM.
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I1py npoeKTUPOBaHUY CEPBUCOB HEOOXOMUMO MO3200TUTHCS O TOM, UTOObI YACTHYHBIN
OTKa3 He MOT PaclpOCTPaHUTLCA 110 BCeMy NPHIIOKeHUo. Pelllenne 3Toii 3aja41 COCTOUT
13 IBYX YacTen.

Q Bsi gosxHbl Ucionb3oBath RPI-npokcu Hanmomobue OrderServiceProxy, 4To6b!
CIPABJIATHCS C HEJOCTYIHBIMU YaJIEeHHBIMU CEPBUCAMH.

Q Bam Hy>xHO pelIuTb, KaK BOCCTAHOBUTLCS TOCJIE OTKa3a yAaJeHHOTO CEPBHCA.

1 Hayaa TOCMOTPUM, Kak HanmucaTh HagexHbi RPI-npokcu.

Pa3paboTka HapexHbix RPI-npokcu

Kaokaplii pa3, Korza oquH CepBHC BbI3bIBAET APYTOM, OH JOJIKEH 3alUTUTD cebst C mo-
MOIIbIO MeTOA1a, npeasoxennoro komnanueit Netflix (techblog.netflix.com/2012/02/fault-
tolerance-in-high-volume.html). 3ToT MOAX0A coueTaeT B cebe CeAYIOUINE MEXaHU3MBI.

Q Cemesoe epems omudanus. Hukorna He 610kupyiitech 6eCCpoYHO, BCEraa OTCYMU-
ThIBaiTe BPEMsI OXKUIAHUS 3a1poca. ITO FapaHTHPYET, YTO KOrAa-HUOY /b pecypchl
0CBOOOASTCS.

Q Oepanuuenue Koruuecmea HeyOAUHbIX 3anPOCO8 OM KAUEHMA K CePEucy. Y CTAHOBHUTE
JIAMHUT MaKCUMAaJIBHOTO KOJIMYEeCTBA HEeYJaBLIUXCS 3alIPOCOB, KOTOPbIE€ KIIUEHT MOXKET
nocsathb onpesesieHHoMYy cepsucy. [1pn ncyepnanny 3Toro IMMHUTA BBINOTHEHUE TAb-
HelIINX 3aMpOCOB, CKOpee Bcero, OyneT GecCMbICEHHBIM, TOITOMY TaKHe MOTBITKHU
JOJIKHBI CPa3y 3aBEPUIATHCS OLUTUOKOI.

Q Ilabnon «IIpedoxpanumenss. OTCIEKUBANTE KOJTUYECTBO YCIELIHBIX M HEYAABIIAXCSI
3anpocos. Ecin yacToTa omunboK MpeBbICUT HEKHIA TOPOT, Pa30MKHUTE MPeI0XPaHH-
TeJIb, YTOOBI JA/IbHEMLINE TIONBITKY Cpa3y e 3aBepuaanch. Bosbioe KoauuecTso
HeyZauyHbIX 3al[POCOB FOBOPUT O TOM, YTO CEPBUC HEAOCTYIEH U 00pAIIATbCS K HEMY
He uMeeT cMbica. [To McTeyeHHH Kakoro-To nepuoza KJINeHT JOJKEH NMPeANpPUHSTh
HOBYIO NOMBITKY H, €CJIM OHA OKAXETCS YCIEUIHOM, 3aMKHYThb IPeA0XPAHUTEb.

Netflix Hystrix (github.com/Netflix/Hystrix) — 310 GubIMOTEKA C OTKPHITHIM HCXOAHBIM
KOJIOM, KOTOpasl pean3yeT 3Tu U Apyrue mabnousl. Ecnu Bbl pabortaete ¢ JVM, Bam
OMpe/IeIEHHO CTOUT MOAYMaTh 00 ncnosb3oBanuu Hystrix npu peanusaunu RPI-npokcu.
Ecin sxe umeete festo co cpenoit, He ocHOBaHHOI Ha JVM, cielyeT npuMeHsTh aHAIOT Y-
Hyio 6ubsmoreky. Hanpumep, B coobiecrse NET nonynspen npoekt Polly (github.com/
App-vNext/Polly).

BoccTtaHOBNeHMe nocne oTkasa cepsuca

Pab6ota ¢ Takoi 6ubaunortekoi, kak Hystrix, — b 9actb peurenus. [[oMMMo 3TOrO, Bbl
JIOJIHBbI ONPEAETUTDBCS € TeM, KaK KaskAblH OTAeIbHBIH CEPBHC 10/DKEH PearupoBaThb Ha He-
JOCTYIHOCTb YJaleHHOTO cepBuca. OIHH U3 BAPUAHTOB — MPOCTOE BO3BPAILEHHE OMIMOKH
cBoeMy KineHTy. Takoil noAxos, K MpUMepy, IMeeT CMBICJI B CUTYalH, IPeACTaBJIeHHON
Ha puc. 3.2, Te 3alIpoc Ha CO3/JIaHHe 3aKa3a OKa3bIBAeTCs1 HeyaauHbIM. B aToM ciyyae API-
LIJTI03 MOKET CAENATh JUIIb OJHO — BEPHYTh OUIUOKY MOOWIBHOMY KJIMEHTY.
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B npyrux cueHapusix MoOXKeT OKa3aTbCs NpPeANOYTUTE/IbHEE BEPHYTh PEe3€PBHOE
3HaueHue, TO eCTb MO0 3HAYEHHME N0 YMOIYAHUIO, MO0 3aKIWNPOBAHHBIH OTBET.
Hanpumep, B ri1aBe 7 onucbiBaeTcs peanindauusi API-1nmo3oM 3anpauiusaouieii omne-
pauun findorder() ¢ ucnonb3oBanuem mwabaona obwvenuuenus APl Kak Buano na
puc. 3.3, peann3oBaHHass TakuM 00Pa3oM KOHeYHast TOUKa GET /orders/{orderId} Bbi-
3bIBA€T HECKOJILKO CEPBUCOB, BKJIIOYast Order, Kitchen 1 Delivery, a 3aTeM oObeIuHsAEeT
WX OTBETHI.

Puc. 3.3. API-wnio3 peannsyet koHeuHylo Touky GET /orders/{orderld} nytem o6beanHeHns APL.

OH BbI3blBaeT HECKOMBbKO CEPBUCOB, arpermpyeT ux OTBETbI N BO3BpaLULaeT pe3ynbTaT MobunbHoOMy

npunoxenunto. Koa, peanqsyrowmii KOHEUHYHO TOUKY, A0MKEH UMETb CTPATErnIo Ha Cyyait 0Tkasa
no60ro M3 CepeBrcoB, KOTOPbIE OH BbI3bIBAET

BrosiHe BEpOSATHO, YTO /151 KJIHMEHTA AaHHbIE Pa3HbIX CEPBHUCOB BAXKHbI B Pa3HOU
crenenu. /laHHble cepBuca Order okasbiBaloTcs HeobxoaumbiMu. Ecain 3TOT cepBuc
HegoctyneH, API-uo03 1oskeH BepHYTh 1160 3aK31IMPOBAHHYIO BEPCHUIO €TI0 OTBETA,
6o ownbKy. /laHHble IPYrUX CEPBUCOB HE Tak BakHbl, HampuMep, KIHEHT CMOXET
BbIBECTH TOJIH30BATEJIO M0JIE3HYI0 MHGOPMALUIO AaXKe B TOM CJIydae, eCJIH COCTOSTHUE
NOCTABKH OKaxkeTcsl HeAocTynHbIM. Ecnu cepBuc Delivery He orBeyaetr, API-mio3
IOJKeH BEPHYTh 3aK3UTMPOBAHHYIO BEPCHIO €r0 JAHHBIX MJIM BOBCE HCKJIIOUUTD €ro U3
OTBeTa.

YMeHue cnpaBisTbCs ¢ YACTHYHBIMHM OTKA3aMM J0JKHO OBITh HEOTHEMJIEMOH CITO-
cOOHOCTBIO BAIIMX CEPBUCOB, HO 3TO HE €AUHCTBEHHAs 1POOJIEMA, KOTOPYIO HEOOXOAUMO
peluTh Npu ucnosb3oBadud RPI. UToGbl OfMH CepPBHUC MOT yIaeHHO BbI3bIBATh MPOLE-
LypPbI U3 IPYTOTO, OH I0JI’KEH 3HAaTh MECTOMOJIOXKEHHEe KOHKPETHOTO 3K3€eMILIsIpa CepBHCa
B ceTH. Ha nepsbIii B3r/111 32€Ch HET HUYETO CI02KHOTO, HO Ha CAMOM JIeJ1e 3TO LOBOJIbHO
HenpocTas npobiema. Bol JoKHBI 32/1eHCTBOBaTh MEXaHU3M OOHAPYKEHUsI CEPBUCOB.
[MocMoTpUM, Kak 3T0 paboTaer.
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3.2.4. O6Hapy>xeHune cepBucoB

[IpencraBbTe, uTO BBI NUILETE KOA, KOTOPBIN Bbi3biBaeT cepBHUC Yepe3 REST APL. /115 Bbi-
TIOJIHEHWSI 32MPOCa ATOMY KOy HEOOXOANMO 3HATh MECTOTIONOXKEHE IK3EMILISIPa CePBUCA
B cetu (IP-azpec u nopt). B TpaauIMOHHBIX TPUIOKEHHUSIX, pAOOTAIOUINX HA (PU3UYECKOM
060pyI0BaHKH, CETEBOE MECTOMOJIOKEHHE IK3EMILJISIPOB CEPBUCOB OOBIYHO CTATHYECKOE.
Bau xog, K npuMepy, Mor Obl U3BJIEYD CETEBbIE AIpeca U3 KOHGUIypalMoHHOro daiiia,
KOTOpPbIH BpeMsi 0T BpeMeHn o6HoBIsieTcst. Ho B cCOBpeMeHHbIX MUKPOCEPBUCHbBIX T1PU-
JIO)KEHUSIX, OCHOBAHHBIX Ha 00/1a4HbIX TEXHOJIOTHSX, BCE MOXET OBbITb He TaK MPOCTO.
CoBpemeHHas cucteMa Kyza 6osee nuHaMuyHast (puc. 3.4).

Puc. 3.4. IK3eMnNspbl CEpBUCOB UMEIOT AMHAaMUYECKK Ha3HayaeMble IP-agpeca

CeTteBoe MeCTOIOJI05KEeHIE HA3HAYAETCS IK3EMIUISPAM CEPBHUCOB [uHamMuyecku. Bosee
TOrOo, HAOOP 9THX IK3EMILISPOB MOCTOSTHHO MEHSAETCSl U3-3a ABTOMATHYECKOTO MaCllITa-
6upoBaHus, OTKa30B ¥ 0OHOBIeHUH. 13-3a 9TOrO Balll KJAMEHT 10JIKEH UCTIOAb30BAThH
obHapyxeHue CEPBHCOB.

0630p MexaHU3MOB 06HAPYXXEHUA CEPBUCOB

Kax BbI TOJIbKO YTO BH/IEJIH, KJIUEHT HeJb3sl CKOH(MUTYPUPOBATh CTATUUECKH, TPEI0CTABUB
emy [P-anpeca cepBucos. IIpnnoxenue J0KHO 3aeiCTBOBATh MEXAHN3M JIMHAMUYECKO-
ro obHapyxenusi. [To cBoei cyTn 0GHAPYKEHUE CEPBUCOB SIBJISIETCS IOBOJILHO MPOCTBIM:
€ro KJIIOYEeBHIM KOMIIOHEHTOM BBICTYIIAET PEeCTp cepBUCOB — (asa JaHHbBIX ¢ HHOpMa-
L[1eH O TOM, T/le HaXOJSITCS IK3EMILISIPBI CEPBUCOB NPUJIOKEHHUS.

Koraa axk3eMnisipbl CEpBHUCOB 3ayCKAIOTCS i OCTAHABIUBAIOTCS, MEXaHU3M 00HApY-
keHust 0OHOBIIsIET peecTp. Koraa kineHT obpalaeTcs K CepBUCY, MEXaHU3M OOHApyXe-
HUS NTOJIyYaeT CIUCOK €To JOCTYITHBIX IK3eMIISIPOB, 3aNpalINBasi PeecTp, U HarpasJseT
3anpoc OJHOMY U3 HUX.
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EcTb 1Ba OCHOBHBIX crocoba peasin3auu MexaH1u3Ma 06Hapy>KeHm{ CEPBHUCOB.

Q CCpBl/lel U UX KJIIMEHTDI HANIPAMYIO B3a[/lM0ﬂeﬁCTByIOT C peecTpoM.

Q 3a obHapyxeHue CEPBUCOB OTBeYaeT HHGPACTPYKTYpa pasBepTbiBaHus (110ApobHee
06 3TOM — B r;1aBe 12).

PaccmoTpuM 00a 3TH BapHaHTa.

NpuMeHeHne WaboHOB 06HAPYXXEHNS CEPBMUCOB Ha YPOBHE NPUNOXKEHUS

OnuH U3 criocoboB peann3anni OOHaPYKeHHs CEPBUCOB 3aKJII0YAETCSI B TOM, YTO CEPBHUCHI
NPUJIOKEHUS U UX KJIUEHTBl B3aHMOJIEIICTBYIOT C peecTpoM cepsucoB. Ha puc. 3.5 no-
Ka3aHo, Kak 3To paboTaer. J1J1s1 BbI30Ba CepBHCca KJIMEHT CHavasa 0OpalaeTcs K peecTpy,
4TOOBI NOJIYYHTD CIIUCOK €70 K3EMILISIPOB, a 3aTEM ILUIET 3aMTPOC OAHOMY M3 HUX.

Pwc. 3.5. Peectp cepByCcOB OTCNEXMBAET UX 3K3eMMNsapbl. KnueHTol o6pawalorcs Kk peecrpy,
yT06bI HAWTM CETEBOE MECTOMONOXEHUE AOCTYMHBLIX 3K3EMIIAPOB CEpBUCA

JanHbiii noaxoa x 0OHapyKeHUIO CEPBUCOB coueTaeT B cebe aBa mabnona. [lepsbiit —
3TO CAaMOperucTpanusi. Ik3eMILISp cepBrca obpaiaercs k API peectpa, 4ToObI 3aperucTpu-
poBath cBoe ceTeBoe MecTononoxeHne. OH Takxke MoxeT nperoctaBute URL-agpec s
nposepku pabomocnocobrocmu (noxpobuee 06 arom — B r1ase 11). 3tor URL-aapec siBnser-
cs1 KOHeYHOH Toukoi AP, KoTOpPYIO peecTp nepuoanYecKy 3anpaluBaeT, yToObl yOeAHUThCS
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B TOM, 4TO CEPBHUC pabOTaeT B HOPMAJILHOM PEXUME U JOCTYIEH /1J1s 00pabOTKH 3apoCoB.
Peectp Moxet Tpe6oBatb, 4TOOBI IK3EMILISIP CEPBKCA lepUOAMYecKH BhisbiBal API «cepa-
1eb1eHHsI», KOTOPBIN NPEJOTBPALIAET UCTEIEHUE CPOKA AEHCTBHSI €10 PETMCTPALIMH.

Wa6non «Camoperncrpaumnn»
OK3eMIISIp CePBUCA perncTprpyer ceds B peectpe. CM. microservices.iof pattems/self-registration.htmi.

Bropeim 11aby10HOM siBisieTcst OOHapy xeHre Ha KJIMEHTCKOM cTopoHe. Korza kiineHT xo-
ueT 0OPATUTBCS K CEPBUCY, OH 0OPAILAETCsl K PEECTPY, YTOObI MOLYYHUTD CITUCOK €0 IK3EM-
nasApoB. [{1s yayyleHnst IPOM3BOAUTENbHOCTH KIIMEHT MOXKET K3IIMPOBATh 9K3EMILIAPbI
cepBuca. ITocie 3TOro OH UCMOB3YET ANrOPUTM OATAHCUPOBAHUS HATPY3KH, IMKJINYECKUI
WJIH CJTyYadHBbIH, YTOGBI BBIOPATh KOHKPETHBIA SK3EMILISIP U OTIIPABUTb EMY 3a11POC.

Wa6non «O6HapyxeHue Ha K/INEHTCKOH CTOpOHE»

KnneHT usBJexaeT U3 peecTpa CNUCOK ZOCTYIHEIX 3K3EMIUISIPOB CEPBUCA N BLIOHPAET OXHH
U3 HUX C yueToM GasancupoBaHus Harpy3ku. CM. http://microservices.io/patterns/server-side-
discovery.htm.

OGHapyskeHre CEPBUCOB Ha YPOBHE NPHJIOKEHUS NONMyAspusupyoT komnanuu Netflix
u Pivotal. Hanpumep, B Netflix 6114 paspaGoTanbl ¥ BbITYLIIEHbI O OTKPHITOM JIHIIEH-
3ueii HECKOJIBKO KOMITOHEHTOB, TakuX Kak Eureka (BbICOKOMOCTYNHBII peecTp CepBUCOB),
Java-xnuent s Eureka u Ribbon (coxusiit HTTP-k/neHT ¢ moAAepxKKoii KJHeHTa 1S
Eureka). Komnanus Pivotal paspaGorana Spring Cloud — ¢peiiMBopk Ha ocHose Spring,
KOTOPBII1 ies1aeT ucnosib3osanue komnoHeHTos Netflix Ha yausienue npocteim. CepBuchl,
nocrpoenHsie ¢ nomousko Spring Cloud, aBToMaTH4€eCKH PErMCTPUPYIOTCS C MIOMOUIBIO
Eureka, a knnenTol, ocHoBanubie Ha Spring Cloud, aBromatnuecku npumensior Eureka
a5t OGHAPYXKEHUS CePBHUCOB.

OZaHO U3 MpeuMyLIeCTB 0OHAPYKEHMSI CEPBUCOB Ha YPOBHE MPUJIOKEHUS — TO, 4TO
B HEM IPENyCMOTPEHA BO3MOXKHOCTh Pa3BePTHIBAHUS CEPBUCOB Ha Pa3HbIX MIaThOpPMax.
IIpencraBbTe, K MPUMEPY, YTO JIMLIb YACTh BALIUX CEPBMCOB pa3BepHyTa Ha Kubernetes
(cM. rnaBy 12), a ocrasnbHble paboTaioT B ycrapeslueii cpese. O6HapyxeHue CepBUCOB Ha
YPOBHE NPUIOXKEHHUS C MCToab3oBaHeM Eureka Gynet oxBaTbiBaTh 06€e Cpejibl, TOTAa Kak
pewenne Ha 6aze Kubernetes cosmectumo nuuib ¢ Kubernetes.

O/viH 13 HEIOCTATKOB 3TOTO MOAX0/A CBA3aH C TEM, 4TO OH TpebyeT Hannuus 6ubano-
TeKU 0OHAPYKEHUSI CEPBUCOB /LIS KAK/OTO A3bIKA, 8 BO3MOXHO, U (peiiMBOPKa, KOTOPbIi
Bbl npuMensiete. Spring Cloud moxeT nmomoub umib paspaborunkam Ha Spring. Eciin Bl
UCTIOJIb3yeTe KaKOH-TO ApyroH Java-¢dpeiiMBOpK MK s13bIK BHe M1aTgopMel JVM, Takoi
kak NodeJS v GoLang, Bam nipuetcs nouckatsb apyryio 6ubsmnoreky. Eie oxHoii oT-
pUIATESTLHON CTOPOHOI OOHAPYXKEHUs CEPBHUCOB Ha yPOBHE TPUIIOKEHUS SIBJIAETCS TO,
YTO HACTPOIKaA 1 0OCYyKUBAHIE PEECTPA JIOKATCS Ha BaC — ITO OYAET BaC OTBJIEKATD.
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B ¢Bs3u ¢ 3TUM 06BIYHO MPEANTOYTUTEILHO 33/1eHCTBOBATH MEXaHW3Mbl OOHAPYKEHUS,
npefocTaBsieMble MHPPACTPYKTYPOil pa3BepThIBAHUSI.

MpuMeHeHue WwabnoHoB 06HApPY)KEHUSA CEPBUCOB,
npeaocTaBnsieMbix NNATHOpMon

3 rnaBel 12 BbI y3HaeTe, YTO MHOTHE COBPeMeHHbIE IIJ1aTGOPMbI Pa3BepPTbIBAHMs, TaKKe
kak Docker u Kubernetes, nmetor BctpoeHHble peecTp M MexaHHU3M OGHapYyKeHUS cep-
BucoB. [Inardopma pasBepThiBaHUs BbIZAET KaxaoMy cepBucy DNS-umsi, BUpTYanbHbIi
IP-agpec (VIP) u npussizanHoe k HeMy JoMeHHoe uMsi. Knuent nenaer 3anpoc k DNS-
umenn/VIP, a nnardopma pa3BepThiBaHUS aBTOMaTHYeCKU HAIPABJISET €10 K OAHOMY
M3 JOCTYIHBIX 9K3eMILISIPOB cepBuca. B utore perucrpauys u o6HapyxeHue CEPBUCOB,
a TaKXKe MapLIPYTH3ALIKsI 3aNPOCOB BHIMOHSIOTCS camol nuiatdopmoit. Kak ato paboraer,
NoKa3aHo Ha pHc. 3.6.

Puc. 3.6. Nnatdopma oTBETCTBEHHA 3@ PErUCTPaLIMIO CEPBUCOB, OGHAPYXEHWE W MapLUPYTU3aUMIO
3aNpOCOB. SK3eMNNAPbI CEPBMCOB 3aHOCATCA B PEECTP PErucTpaTopoM. Y KaXaoro cepeuca ecTb ceTesoe
MecrononoxeHue, DNS-uMa unu BupTyanbHbIn IP-aapec. KnveHT BbINONHSIET 3amnpoc K CETEBOMY
MECTONONOXEHUIO cepeuca. MapuipyTusaTop o6pallaeTca K peecTpy 1 pacnpeaenseT 3anpockl Mexay
BCEMW AOCTYNHBLIMU CEPBUCAMM
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[Tnardopma passepTeiBaHus BKII0OYaeT B cebst peecTp ¢ uHdopmauueit o6 IP-anpecax
Pa3BepPHYTbIX CEPBUCOB. B 1aHHOM mpuMepe KJIHEHT oOpauiaeTcs K cepBucy Order no
DNS-umenu order-service, KoTopoe HanpasJsiet k BUpTyanbHoMmy [P-aapecy 16.1.3.4.
[InardopmMa aBTOMaTHYECKH pacrpefessieT 3aMPochl MEXIY IK3EMILIPaMH CepBHCa
Order.

ITOT noAX0x coyetaeT B cebe nBa waboHa:

Q cmopomteﬁ pezucmpauyuu — CEPBUAC HE MPOINUCLIBAET ceba B peecTpe CaM, 3a HEr'o ITO
A€JIa€T KOMIIOHEHT pezucmpamop, KOTOprﬁ 0OBIYHO SIBJASETCS YACTbIO IIJlaT(bOprI
Pa3BEPTbIBAHUA U OTBEYAET 32 PErMCTPALHIO;

Q oburapyxenus Ha cmopone cepgepa — BMeCTO TOTO 4TOObI 0OpauIaThCsi K peectpy,
KJIHEHT feaet 3anpoc K DNS-1MeHM, KOTOpOe HanpasJisieT ero K MapuIpyTH3aTopy
3aMpocoB, a TOT B CBOIO 0OYePeab UIET B PEECTP U HaTaHCUPYeT HATPY3KY.

lWa6non «CTOPOHHAA perucrpayun»

IK3eMILIAPH! CEPBHCA ABTOMATUYECKM PETUCTPUPYIOTCS B PEECTPE CTOPOHHHM KOMIIOHEH-
ToM. CM. microservices.io/patterns/3rd-party-registration.html.

LlWa6non «O6HapymeHue Ha CTOpoHe cepsepa»

Knnenr nenaer 3anpoc k MapuipyTH3aTopy, KOTOPBIif OTBe4aeT 32 OOHapyKeHHE CEPBHCOB.
CM. microservices.io/pattems/server-side-discovery.htmi.

KiroueBoe npenMyIIecTBo JaHHOTO MOAX0/Ia COCTOUT B TOM, YTO BCEMHU aCNEKTaMU
oGHapYKEeHHs! CEPBUCOB 3aHUMaeTCs cama niatdopma. Hu kiMeHTbl, HU cepBHUCH He Co-
JepKaT HUKAKOTO Koja st 3Toit uenu. baarogapsi atomy MexaHuam obuapyxeHus
AOCTYIEH /Ul BCEX CEPBUCOB M KJIMEHTOB HE3aBUCHMO OT si3blKa WM (peiiMBOpKa, Ha
KOTOPbIX OHH HAIMCaHbl.

OnMH U3 HEOCTAaTKOB METO/A CBSI3aH C TE€M, YTO OH MOAAepPKHBaeT 0OHapyXeHUue
TOJIBKO TeX CEPBHCOB, KOTOPble ObLIM Pa3BePHYTH Ha JaHHOI nuaTdopme. Hanpumep,
KaK OTMeYasoCh MpHU ONHUCaHMHU OOHApYXKeHHUsl HA YPOBHe MpPHUJIOXeHUs, niaTdopMa
Kubernetes MoxeT 06HapyKHUTb TOJBKO Te CEPBUCHI, KOTOPbIE Ha Hel 3anyutenbl. Hecmo-
TPsl Ha 3TO OrPaHUYEHHE, PEKOMEH/IYIO UCTIOJb30BaTh OOHAPYKEeHHE CEPBUCOB Ha yPOBHE
nathopMbl Besze, rie 3TO BO3MOXKHO.

Wrak, Mbl paccMoTpeny cuHxpoHHYio Mozenb IPC na npumepe REST u gRPC.
Tenepb noroBopum 06 anbTepHaTHBE — ACHHXPOHHOM B3aUMOJEHCTBUM Ha OCHOBE
coobIeHNH.
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3.3. B3auMopencTBME C MOMOLLBIO aCUHXPOHHOIO
obMeHa coobLeHnaMu

CepBHCHI MOTYT B3aUMOEHCTBOBATb MyTeM aCUHXPOHHOTO 06MeHa COODIEHHAMMU.
[IpuokeHnsi, OCHOBAaHHbIE Ha 3TOM MOAXO/E, OOBIYHO UCTIONB3YIOT 6poKep coobuenu,
KOTOPBIH UTpaeT PoJib MPOMEKYTOYHOTO 3BeHa MexX Ay cepBucaMu. BoamoxkHa 1 apxurex-
Typa Ge3 6pokepa, KOria CepBUCH! B3AUMOAEHCTBYIOT MexX Ly coboii Hanpsamyio. KnuenT
WIJIET CEPBUCY 3anmpoc B Bule coobuieHus. Ecn ak3eMmisip cepsuca 10JKEH OTBETUTS,
OH CJIeJIaeT 9T0, OTIPABUB OTAEbHOE coobuieHre kauenty. IlockobKy B3auMozelicTBre
ABJISIETCS ACHHXPOHHBIM, KJIUEHT He GJIOKUPYETCS B OKMAAHWU OTBETa — OH HallMCaH
C pacyeToM Ha TO, YTO OTBET MOXET MPHUTH He CPa3y.

Wabnon «O6Men coobuieHnamn»

Kinent o61maercs ¢ cepBUCOM NOCPEACTBOM aCHHXPOHHBIX cooOmenHil. CM. microservices.io/
patterns/communication-style/messaging.html.

Hauny aror pasaesn ¢ 0630pa MexaHn3MoB oOMeHa cooluieHusIMU. S1 OKaxy, Kak c/ie-
JIaTh apXUTEKTYPY 0OMeHa COOOIIEHUSIMI HE3aBUCUMOU OT KOHKPETHO# TexHooruu. [lasiee
CPABHIO apXHTCKTYPbl C OPOKepPOM H Ge3, BbIEIIO MX OCHOBHbIE OTJIMUHSI X OMULILY KPUTEPUH
BbIGopa Gpokepa coobureruit. [locse 3TOro Mbl 06CYAUM HECKONBKO BXHBIX TEM, TAKUX
KaKk MacuTabupoBaHue MOTpebHUTeNEl C COXpaHEHUEM YIIOPAAOYEHHOCTH COOOLIEHUH,
Onpe/esieHre U OTKJIOHeHHe TyOIMKATOB, 2 TAKKe OTIPaBKa M MPUEM COODIIEHNI B paMKax
TpaH3akuuu 6a3sl faHHBIX. BHayane nocMoTpuM, Kak pabotaer 06MeH COOOIIEHUSIMHU.

3.3.1. 0630p MexaHu3MOB 0BMeHa coobLieHnaIMH

[IpaxTuuitas Mogens obmena coobuieHnusaMu onucbiaetca B kuure [peropa Xona (Gregor
Hohpe) u Bo66u Byansda (Bobby Woolf) Enterprise Integration Patterns (Addison-Wesley
Professional, 2003)'. B atoit Mmogesu coobiienus nepeanTtcs no KaHaaaMm. OTnpaBuTeNb
(MpUIOXKeHe UK CePBHC) NMUUIET cOObleHME B KaHa, a NoJ1yyaTeb (IPUIoKeHHe
HJIH CEPBUC) CYMTHIBAET €r0 U3 3TOro KaHasia, HauHeM ¢ coobuieHuit, a 3aTeM nepenaem
K KaHa1aMm,

O coobweHusax

CoobiieHre COCTOUT K3 3aroJI0BKa U Tesia (www.enterpriseintegrationpatterns.com/Message.html).
3azon060k — 3T0 HAGOP Map «KJIKOY — 3HaYEeHHe», MeTaJaHHble, KOTOPbIE OIMUCHIBAIOT

' Xon I, Byrvg b. I11abs0Hb1 MHTErPAUMH KOPHOPATUBHBIX NpHaoxeHuid. — M.: Buibsamc, 2016.
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oTnpasisieMylo nHbopMaiuo. [ToMIUMO KITouelt ¥ 3HAYEHU, TIPENOCTABISAEMbIX OTIIPa-

BUTEJIEM, 3aT0I0BOK COAEPKUT TaKWe TaHHbIE, KaK udenmuguxamop coobusenus (1peao-

crasJisieTcst 1160 oTnpasuTeneM, TM60 MHGPACTPYKTYPOi) M HeoOA3aTeb BN 06pamubLil

adpec, B KOTOPOM yKa3aH KaHaJl, KyJa CJelyeT 3anuCchbiBaTh OTBET. Ten0 coobIeHus — aTo

oTnpasisemble faHHble. OHM MOTYT MMETb TEKCTOBbII MIM IBOMYHBII opMar.
Cyl1iecTByeT HECKOJIbKO Pa3HbIX BHAOB COOOUIEHHUH.

Q Jokymenm — 060611eHHOE COOOLIEHME, CoAEPKaLlee TOIbKO AaHHble. [Tomyyarens cam
pelllaeT, Kak ero HHTepnpeTHpoBaTh. IIpuMep J0KYMEHTHOTO COOOIIEHUSI — OTBET Ha
KOMaHZy.

Q Komanoa — coobuienme, sxkBuBanentHoe RPC-3anpocy. B HeM ykas3bIBaloTCst BbI3bl-
BaeMasi orniepalus U ee apameTphl.

Q Cobwvimue — coobuieHre 0 TOM, 4TO C OTNPaBUTEJIEM ITPOU3OLILIO HEYTO 3aCJyXKUBa-
folee BHUMaHUA. CoObITHE YacTO MPUHA/JIEXKUT K JOMEHY U NPEACTABJIsIET U3BMEHEHNE
COCTOSIHUS IOMEHHOro o6beKTa, Takoro Kak Order unu Customer.

[Toaxox x MUKPOCEPBUCHOI apXUTEKTYype, ONMCAHHBIA B 3TOM KHUTE, OAPa3yMeBaeT
AKTMBHOE HCII0JIb30BAaHHWE KOMaH U COObITHIA.

Tenepb pacCMOTPUM KaHATbI — MEXAHU3M, IOCPEACTBOM KOTOPOTO B3aUMOAEHCTBYIOT
CEPBHCBI.

O kaHanax coobweHui

Kak BuHo Ha puc. 3.7, coobluieHus nepeaatoTes 1o Kanaaam (www.enterpriseintegrationpat-
terns.com/MessageChannel.html). BusHec-oruka ornpasuTens obpaiaetcs K uHTepdeicy
UCXO0AWE20 NOPMA, KOTOPHIH UHKAICYJIMPYeT BHYTPEHHUI MEXaHU3M B3aUMOJEHCTBHUS.
Hcxoosuwui nopm peannsyercst KIacCoOM-aanTepoM Omnpagumens, KOTOPbIA NEPeSaeT co-
ob1eHue nosyyareo yepes kana. Kanan coobuenui — 310 nudpacTpyKTypHas abcTpak-
uwmst. Jlyist 06paboTku coobuIeHns BbI3bIBAETCs KJIacC-afanTtep obpabomuuxa coobuserutl,
KOTOPBIH obpalaercs k untepdeicy 6x00auezo nopma, peannsoBaHHOMY GU3HEC-IOTHKOH
notpebuTess. 3aMKUChIBaTh COOOIEHUS B KAHA MOXKET JII060e KOJIMYECTBO OTIPABUTEIEH.
TouHo Tak xe 1160e KOMUIeCTBO MoTyYaTe el MOXeT UX OTTY/Ia YUTATb.

Cy1ectByer ABa BU/Ia KAHATIOB: «TOYKAa — TOYKa» (www.enterpriseintegrationpatterns.com/
PointToPointChannel.html) u «u3aarens — noanucuyuks» (www.enterpriseintegrationpatterns.com/
PublishSubscribeChannel.html).

Q Kanan Tumna «mouka — mouka» KOCTaBJsIieT COO6III€‘HI/Iﬂ POBHO OJHOMY n0Tpe6nTemo,
KOTOprﬁ CYHUTBIBAET UX OTTYyA. CepBI/ICbl HCMOJb3YIOT TAKHE€ KaHAJTBI /11 B3auMOI€eN-
CTBUA BHUJa «OJIMH K OAHOMY», OITMCAHHOT'O paHeEE. Haan/IMep, 0 KaHaJIaM «TO4YKa —
TOUYKa» 4aCTO NnepeaaroT KOMaH/Hbi€ COO6IIICHI/I$I.

Q Kanan tuna <«uszdamenv — noonucuux» JOCTaBJsieT KaX0e cooOeHHe BCeM MOAKITIO-
yeHHbIM NOTpebuTeNAM. CepBUCH MPUMEHSIOT TAKME KaHaJIbl /11 B3aUMOAEHCTBUSA
BU/JA <OJMH KO MHOTHMM>», OIIMCAHHOTO paHee. Hanpumep, no kaHanam <usjare/b —
NOAMUCIMK> OOBIYHO PACCHIIAIOT COOBITHS.
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3.3.2. Peanu3aums ctunein B3aumMoaencTseums
C NOMOLWbIO COOBLLIEeHNN

O/IHO 13 M0JIE3HBIX CBOKCTB MCXaHU3MOB 06MeHa CoOBIEHUIMU — WX THOKOCTD, KOTOPOi
MOCTATOYHO /s IIOICPXKKH BCCX CTUIEN B3AUMOEICTBHUSI, OITMCAHHBIX B MOApa3je-
se 3.1.1. HexoTopble U3 3THX CTHJeN peain30BaHbl HANPAMYIO B Buzie 0OMeHa coobue-
HUSIMH, APYTHE CTPOSITCS MOBEPX 3TOrO MOAXOAA.

ITocMOTpHUM, Kak peasusoBaTh KaXAblH U3 cTused B3auMoeiicteus. HauneM ¢ cun-
XPOHHbBIX M ACHHXPOH11bIX 3a1IPOCOB/OTBETOB.

Peannsaums CMHXPOHHBIX U @CMHXPOHHBIX 3aNpoCOB/OTBETOB

KineHT 1 cepBHC MOT'YT B3aUMO/ICHCTBOBATh MEXLY COOOH, OTNPABIISs 3alIPOCHI U [IPH-
HHMast OTBETHI. EC/IH 3TO MPOUCXOANT CUHXPOHHO, KJIMEHT 0KMIaeT HeMe/IJIEHHOTO OTBETa
OT CEPBHCA, & €CJIM ITO ACHHXPOHHOE B3aumoeicTsue — He xaet. O6MeH cooOUeHUSAM 1
110 CBOEY NPUPOZAE ACUHXPOHEH, TOATOMY OH I1PE/IOCTABJISIET JIMILb ACUHXPOHHBIE 3a11PO-
cbl/oTBeTbl. HO KIMEHT MOXKeT 6JI0KUPOBATDCSI, [I0Ka OTBET He Oy/1eT Moy yeH.

Yrobbl peasin3oBaTh CTHI/b B3AMMOAEHCTBHS C aCHHXPOHHBIMU 3aI1POCAMH/OTBETA-
MU, KJIMEHT W cepBUC 0OMeHMBalOTCs NapHbIMKM coobuennsimu. Kak BuaHo Ha puc. 3.8,
KJIMEHT OTMPABJISIET B KAHAJ «TOUKA — TOYKa», MPUHALJIEKAUINI cepBUCY, KOMaH/HOe
cooblieHMe ¢ YKa3aHUEM omepaluu U ee napametpos. CepBuc obpabarsiBaeT 3anpoc
¥ BO3BPAlAET B KAHAJ «TOYKA — TOUYKA», IPUHALIEXKAUIUN KJIUEHTY, OTBETHOE Coollie-
HHE C Pe3yJIbTaToM.

Puc. 3.8. Peann3auns acMHXPOHHbIX 3aNpOCOB/OTBETOB NYTEM BK/IOYEHWUSI OTBETHOrO KaHana
1 uaeHTMdUKaTOpa B UCxoAHoe coobluerue. Monyyatens o6pabaTtbiBaeT COObWEHWE U WNET OTBET
B 33AaHHbI KaHan
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K/ineHT MoJKeH COOBIUTD CEPBUCY, KYAA TOMY CIeAyeT BEPHYTH PE3YJbTaT, U COIO-
CTaBUTb OTBETHOE COODIIEHHE CO CBOMM 3anpocoM. K cyacTbio, pelnTh 3TH ABe 33/1a4H
HeCI0xHO. KiMeHT oTrpaBiisieT KOMaHHOe COOOIIEHHE C KAHALOM OMEema B 3ar0JIOBKe.
CepBep 3anuCHIBAeT B 9TOT KaHa/ CBOM OTBET, COAEPXalIUii udenmuguxamop coom-
6emcmeus C TeM XKe 3HaYeHHEM, YTO U udenmuguxamop 3anpoca. KieHT ucrnob3yer
udenmugpuxamop coomeemcmeus, 4T0Ob CONOCTABUTH CBOE COOOIIEHHE C OTBETOM.

TTOCKOJIbKY KJIMEHT U CEPBHC B3AUMOJENCTBYIOT C IIOMOLLbIO CO001IeHHH, MX oDleHne
M3HAYaJIbHO aCMHXPOHHO. TeopeTHYecKH KJIHEHT MOXKET 3a0JI0KMPOBATHCH, TOKA HE NOJTy-
YMT OTBET, HO Ha MpaKTHKe 00pabOTKa OTBETOB MPOUCXOAUT aCHHXPOHHO. Kpome Toro,
OTBeTbI 0OBIYHO MOTYT 06PabATHIBATHCS MIOOBIM IK3EMILISIPOM KJIUEHTA.

Peanu3aums oAHOHANPAB/EHHbIX YBEAOMNIEHUI

Peanu3zauus o/IHOHANPABIEHHBIX YBEIOMJIEHUH C TOMOILbIO ACHHXPOHHBIX COOOLIEHN —
JA0BOJILHO MPOCTOH npouecc. KnueHt mwet coobuierne (06bIYHO KOMaHAHOE) B KaHA
THIA «TOYKa — TOYKa», MPUHAANexaImuii cepucy. CepBUC NOAMUCHIBAETCS Ha 3TOT
KaHaj 1 obpabathiBaeT coobuienus. OH He BO3BPALIAET HUYETO B OTBET,

Peanu3aums wabnoHa «n3aatens/noannucumk»

O6MeH coo0EHHsIMUA HMeeT BCTPOEHHYIO MOALEPXKKY CTH/ISI B3BANMOLENCTBUS «U3-
AaTeNb/MOANUCYUK>. KaneHT nybauKyeT B KaHale TUNA «U34aTelb — NOAMUCYHK»>
coob1IeHre, KOTOPOE CYUTHIBAETCS HECKOJIbKUMHU noTpebuTensimu. Kak onuceiBaercs
B I/1aBax 4 U 5, CEPBUCHI UCMIOJIB3YIOT 3TOT CTHJIb B3AMMOAEUCTBUS U1t y6IMKaun 10-
MEHHBIX COObITHIA, KOTOPBIE TPEACTABAAIT U3MEHEHHUs B IOMeHHBIX 00bekTax. Cepsuc,
nyGINKYIOUMI ZOMEHHOE COObITHE, BJIAJEET KAHATIOM THIIA «M3JaTesb — MOAMUCUUKY,
Ybe HazBaHKE OCHOBAHO Ha IOMeHHOM kuacce. Hanpumep, cepsuc Order my6iukyet co-
ObiTHs Order B kaHase Order, a cepBuc Delivery nybaukyeT coObITHs Delivery B KaHaste
Delivery. CepBucCy, KOTOPbIH 3aHHTEPECOBAH B KOHKPETHOM IOMEHHOM O0OBEKTE, 0CTa-
TOYHO NMOANHUCATHCSA HA COOTBETCTBYIOIIMI KaHAL.

Peanusaumsa u3aaTens/aCuHXPOHHbIX OTBETOB

«/3patens/acMHXPOHHBIE OTBETHI» — 3TO BHICOKOYPOBHEBBIH CTUJIb B3aUMO/IeHCTBUS,
KOTOpbIil coueTaeT B cebe 31eMeHTHI UIabJI0HOB «M3/IaTellb/TIOAMUCYNKY 1 «3a1poc/0T-
BeT». KiineHT ny6InKyeT B KaHasIe THIA <U3/IaTeNlb — MOAMMCYUK» COOBLIEHHE C KaHaNoM
omeema B 3arososke. [loTpeGuTeNb 3aNUCHIBAET OTBETHOE COOOLIEHHE C UdeHmupuxamo-
POM coOmeemcmaus B KaHas oTBeTa. KiueHT NpUHUMaeT OTBETHI U CBEPSIET UX C 3aITPOCOM
C IOMOIIBIO UOeHMUPUKAmMopa coomeemcmeaus..

Kaxaplii cepBUC B BalleM MPUJIOKEHUH, KOTOPBIA UMeeT aciHXpoHHBIH API, Gyner
UCIOJIb30BaTh OJHY HJIM HECKOJIBKO TaKUX METOAUK peanusauuu. Ecim y cepsuca ecTb
acuHXpoHHbIH API 17151 BbI30Ba Onepauuii, y HEro JoJKeH ObITh TaKXKe KaHasl CoOOIeHun
IS TIPUEMa 3anpOoCcoB. AHATIOTUYHO CEPBHUC, MyONMKYOMiA coObITUS, OyAeT 3axeiicTBo-
BATb 151 TOTO KaHAJ COOBITHIA
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Kak or™meuasnocs B nogpasaesne 3.1.2, y API cepBuca no/kHa 6bITh clieMpUKaLKs.
[TocMoTpuM, Kak ee MOXKHO CO31aTh AJ1s1 aCHHXpOHHOro API.

3.3.3. CoszpaHve cneumdukaumm ana API cepsuca
Ha OCHOBE COO6LEHUN

Kak noxasaHno Ha puc. 3.9, cneunduxkanus acuaxponHoro AP cepBuca 1o/mkHa coaep-
KaTb MMeHa KaHaJIOB, a TAKXKe TUIIbI U GOPMaThl COOBIIEHUH, KOTOPBIMY OOMEHUBAIOTCA
B KaxkoM 13 Hux. Dopmatsr coobliieHmii 10KHBI GBITh ONIMCAHBI C TOMOILIO CTAHAAPTOB
JSON, XML unu Protobuf. Xots, B otimune or REST u Open API, 3aech HeT 1MpoKo
PacnpocTpaHeHHOro CTaHAapTa AJIsl JOKYMEHTHPOBAHHUS KAHAJIOB U THUIIOB COOOUIEHHIA.
Bam npuzercst Hancars HeopMaNbHbBIN IOKYMEHT.

Puc. 3.9. ACHXPOHHbIN API cepBuCa COCTOMT U3 KaHA/N0B, a TaKKe TaKMX TUMNOB COOBLEHUMN,
KaK KOMaHAbI, OTBETbI ¥ COOLITUA

AcunxponHnbiiit API cocTouT 13 onepaiuii, BbI3bIBAEMbIX KJIMEHTAMU, U COOBITHIA, KOTO-
pble MyOIMK