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BBepgeHue

B Hamm aHu NPUIOKEHUS 4acTo «00MAI0TCs» MeK LY CoO0ii 10 KOMIThIOTEPHBIM
CeTSIM, UCTIOJIb3Y$ TEXHOJIOTMU MEKIIPOIECCHOTO B3anMopeiictust. gRPC — a1o
Pa3HOBH/IHOCTH MEKITPOIIECCHOTO B3aMMOIECHCTBIST, OCHOBAHHAST Ha BBICOKOIIPO-
M3BOINTEJBHBIX yIaJIEHHbBIX BbI30Bax mpoieayp (remote procedure calls, RPC)
U IpefHasHaYeHHas /IS CO3JaHKsl PACIIPEIEIeHHBIX IPUIOKEHUN 1 MUKPOCE]-
BUCOB. Biarogapsi nosiBIeHnio MUKPOCEPBUCOB U 00JIauHO-OPUEHTHPOBAHHBIX
npunoxenuii nonyaspaocts gRPC pacrer sKCIoHeHIIUAIbHO.

3ayem Mbl HaNMcanu 3Ty KHUry

Hab:moas 3a pactipocrpanenneM gRPC, Mbl 4yBCTBOBaJIH, 4TO pa3paboTYMKaM
HEOOXOIMMO TIOJTHOMACTITITAOHOE PYKOBOICTBO 110 IaHHON TEXHOJIOTHH, KOTOPOE
MOXKHO MCTIOJThb30BaTh B KaUueCTBE OCHOBHOTO CIIPABOYHUKA Ha KayKIOM dTalre
kTa pazpaborkn gRPC-nmpunoxkenuit. Ha mpoctopax Untepuera gRPC mo-
CBSIIIEHO MHOKECTBO MaTepPHaJOB M IPUMEPOB Kojia (JIOKyMeHTalus, OJI0TH,
CTATbU, MIPE3EHTAINY U T. JI.), HO IPU 3TOM OTCYTCTBYET €JIUHbII Pecypc, IpH-
TOJIHBIN JIJIST CO3/TAHUS TTOJTHOIIEHHBIX MPUIOKEeHUH. K ToMY ke 0OueHb CJI0KHO
HaliTi uHMOPMAINIO 0 BHYTpeHHEeM ycTpoiicTBe mporokona gRPC u o Tom, Kak
oH paboraer.

YT00BI HCTIPABUTH CUTYAIHIO, MbI HATTUCAIN 9Ty KHUTY. OHa ITOMOJKET BaM pa3o-
6patbest B ocHOBax gRPC, OHSATD OT/IMYMST IJAHHOTO TIPOTOKOJIA OT TPAJAUIIMOHHBIX
CPEICTB MEXKIIPOIECCHOTO B3aUMO/IeCTBYS, U3YUUTh TPAKTUUYECKUE METOJIbI
kommyHuKauu mo gRPC u nayuurtbes cozmaBath gRPC-nipunoxkenus na Go
u Java. 371ech BBI y3HaeTe, Kak YCTPOeHa 3Ta TeXHOJIOTHS, Kak Pa3BepTHIBATh
gRPC-npusoxenns B MpOMBIIIJIEHHBIX yeaoBuAxX n kak gRPC naTerpupyercsa
B Kubernetes n o61aunyio akocucTeMy B IEJIOM.
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LieneBas aygutopua

ITa KHUTA OPHEHTUPOBAHA TIPEIK/IE BCETO HA Pa3pabOTINKOB, KOTOPHIE 3aHNMA-
IOTCS CO3/TaHUEM PacTIpeieJIEHHBIX MTPUITOKEHUH T MUKPOCEPBUCOB C TTOMOIIBIO
Pa3HBIX TEXHOJIOTHIT MEKIIPOIIECCHOTO B3auMoieicTBUst. Takue pa3paboTdnK
JIOJKHBI pazbuparbest B ocHoBax gRPC, moHMMaTh, KOT/Ia ¥ Kak CJIe/[yeT UCIOTb-
30BaTh JJAHHBII IPOTOKOJ, UMETH TIPE/ICTABJIEHIE O PEKOMEHIYEMBIX METOIMKAX
pasBepTeiBarmsa gRPC-cepBUCOB B TPOMBITIIIEHHBIX YCIOBUSAX U T. I. Kpome ToTO,
IpeCTaBIeHHBIN MaTepra OyeT BechbMa T10JIe3eH apXUTEKTOpaM, KOTOPbIe
BHEJIPSIOT MUKPOCEPBUCHYIO MJIN 00JIa4HO-OPUEHTUPOBAHHYIO aPXUTEKTYPY
U MPOEKTUPYIOT MEeXaHW3MbI B3auMoyielicTBus cepucos: gRPC cpaBHuBaercs
C AaHAJIOTMYHBIMU TEXHOJIOTUSIMU U JATOTCS PEKOMEHIAITIHN O TOM, KOT/Ia €T0 CTOUT
HCII0JIb30BATh, & KOT/IAa — HET.

MBI KCXOUM M3 TOTO, YTO Pa3pabOTUYUKU U apXUTEKTOPbI, YUTAMOIINE JTaHHYTO
KHUTY, UMEIOT 00I11ee TIPe/ICTaBIeHne O PACTIPEIEIEHHBIX BBIYNCJIEHUSIX, BKIIOYAsT
METO/IbI MEKITPOIIECCHOTO B3aUMO/ICHCTBUS, CEPBUC-OPUEHTUPOBAHHYIO apXu-
TekTypy (service-oriented architecture, SOA) u MUKpPOCEPBUCHI.

CTpykTypa uspanua

ITa KHUTA HAMKCAHA TaK, YTO TEOPETUIECKUIT MaTepuas 0ObsICHIeTCs Ha TPH-
Mepax U3 peaTbHON KM3HU. MBI aKTUBHO MCITOJIb3yeM IEMOHCTPATTMOHHBIN
Koz Ha Go u Java, 4ToObI YUTATEh MOT CPa3y MOJYYUTh MPAKTUYECKUI OIIBIT
MIPUMEHEHUS KOHIIETIIINH, C KOTOPBIMY 3HAKOMUTCA. MBI Pa3iesniu aTy KHUTY
Ha BOCEMb TJIaB.

O B ruase 1 Boi mosryunte obiiiee pezictaBienue 06 ocaoBax gRPC u cmoskere
CPaBHUTH ITY TEXHOJOTUIO C AaHATOTUUYHBIMI PA3HOBUIHOCTIMU MEKITPO-
reccHoro B3anmoeiictsust, Takumu Kak REST, GraphQL u ipounmu mexa-
nusmamu RPC.

U Ha crpanuiiax riaBbl 2 Bbl IOJIYYUTE CBOU EPBbII MPAKTUYECKUI OTIBIT CO3-
nmanus nosanorennoro gRPC-npunoxenns na Go unn Java.

O B ruase 3 BbI uccsemyere Mmetobl paboThl ¢ gRPC Ha peaibHbIX IPUMepaXx.

U Eciu BBl yike mMeeTe obIT ncnonb3oBanmst gRPC 1 XoTuTe y3HaTh, Kak yCTPO-
€Ha 3Ta TEXHOJIOTH, TO TJIaBa 4 7 Bac. 3/1eCh MBI TIPOHIEMCS 110 KaXKIOMY
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aTally B3aUMO/IEHCTBUs cepBepa U KianeHTa u mokaxeM, kak gRPC paboraer
Ha YPOBHE CETH.

O B riase 5 BB U3y4HTE HEKOTOPBIE U3 CAMBIX BAKHBIX PACTITUPEHHBIX BO3MOK-
Hocteil gRPC, Takue Kak HCIIOJIb30BaHNE IEPEXBATYMKOB, paboTa ¢ MeTa/[aH-
HBIMH, MYJIbTHILJIEKCUPOBaHKe, balaHCMPOBKA HATPY3KH U T. JI.

U B riiaBe 6 BbI JOCKOHAJIIBHO U3YYUTE METO/IbI 3AIUTHI KOMMYHUKAIIMOHHBIX
KaHaJIOB U y3HaeTe, Kak ayTeHTU(UIINPOBATH 110Jb30BaTeIell U yIIPaBJIATh
nx goctynom Kk gRPC-mipuioxeHnsam.

O B ruraBe 7 Mbl IpoiizieMcst 1o BeeMy UKy pa3paboTku gRPC-npuioskeHnil.
ByayT paccmotpens TectupoBanue, naTerpanus ¢ CI/CD, pasBepToiBanue
u 3amyck B Docker u Kubernetes, a tak:ke MOHUTOPUHT.

O B riaBe 8 Mbl 00CY/ 1M HEKOTOPBIE TIOJIE3HbIE BCIIOMOTATETbHBIE KOMITOHEHTBI,
paspaborammbie ¢ pacuetoM Ha gRPC. Bo/bIMUHCTBO U3 9THX TIPOEKTOB MO
XOJIUT JIJI co3anms peanbHbix gRPC-mipuoskenmuii.

Wcnonb3oBaHue npumepoB Kopa

Bce npumepsl ko/1a 1 1OTTOTTHUTEIbHBIE MATEPUAJIBI IOCTYITHBI /711 CKAaUUBAHUS
o azpecy grpc-up-and-running.github.io. M1 HacTOsITETbHO PEKOMEHAYEM UC-
MTOJIb30BaTh KO/, IPE/ICTABJIECHHBIN B TAHHOM PEMO3UTOPUH, TIO XOIY YTEHUS.
ITO TIO3BOJIUT BaM JIYUIIle TOHAITh KOHIIETITNY, C KOTOPBIMU BbI 3HAKOMUTECH.

ITH PUMEPHI KO/ TOMIEPKUBAIOTCS U OOHOBJISIOTCS € YYETOM MOCJIETHUX
Bepcuii GUOIMOTEK, 3aBUCUMOCTEH 1 MHCTPYMEHTOB pa3dpabotku. MHoTIa cO-
NIEPKUMOE PETTO3UTOPUST MOKET HEMHOTO OTJTUYATHCS OT KOJA, TTPUBEEHHOTO
B kHUTe. ECTM BBI 3aMeTHIN HeKWe pacxoxaeHus (Kak oTpullaTeIbHble, TakK
U TIOJIOKUTEJIbHBIE) B HAIITUX JINCTUHTAX, TO Mbl OY€Hb IIPOCUM Bac 0(OPMHUTDH
3arnpoc Ha BrJoyenne uamenennii (pull request, PR).

BbI MoKeTe NCTIOJIb30BATh MPEICTABIEHHbIE 37IeCh TPUMEPHI KOJla B COOCTBEH-
HBIX [IPOrpaMMax ¥ JOKyMeHTaiuu. Ec/ii Bbl He BOCIIPOM3BOIUTE CYIIECTBEH-
HYIO 9aCTh KO/Ia, TO CBA3BIBATHCS ¢ HAMHU HE HYKHO. ITO, HAIPUMED, KacaeTcst
CUTYyaluii, Korja Bl BKJIIOYaeTe B CBOIO MPOTPaMMYy HECKOJIBKO (DparMeHTOB
KOJIa, KOTOPBIE TIPUBOAATCS B JaHHON KHure. OfHAKO HA MPOAAKy MU Pac-
mpocTpaHeHe mpuMepoB 13 KHuT usaareabersa O'Reilly Tpebyercst otaenbHoe
pasperenue. [[uTupoBarh KHUTY W MPUBOANUTH IPUMEPDI KOJIA IPU OTBETE Ha
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BOIIPOC Bbl MOJKETE CBO6OIIHO. Ho eciim xoTuTE BKIIOYUTH CyHIeCTBEHHY1O 4aCThb
TMPpUBEAEHHOTO 3/1ECh KOJa B JJIOKYMEHTAIIMIO CBOETO IMPOAYKTa, TO BaM CJIEAYET
CBA3aTbCA C HAMU.

MpbI iprBeTCTBYEM, HO He TpeOyeM OTChIIKK Ha opurntai. OTchlIKa 0OBIYHO CO-
CTOWT M3 HAa3BaHM, IMEHU aBTOPA, U3aTeabcTBa, ISBN u kommpaiita. Hanpumep:
«gRPC: zamyck u axcruryararus obraunbix npuosxkennii. Go u Java mis Docker
u Kubernetes», Kacyu Vnapacupu u Jauemn Kypymmy (ITutep). Copyright 2020
Kasun Indrasiri and Danesh Kuruppu, 978-5-4461-1737-6.

Ecsm Bam KaskeTcst, 4To Baiie obparenne ¢ mpuMepaMi KOJIa BBIXOUT 32 PaM-
K1 I06POCOBECTHOTO UCIIOJIb30BAHUSI UM YCJIOBUA, IEPEUNCIECHHbIX BBIIIE, TO
MoOzKeTe 0OpaTUTHCs K HaM 110 ajpecy permissions@oreilly.com.

YcnoBHble 0003HaYeHuA

B 2T0i1 KHUTE MCITONB3YIOTCS CAEAYIONINE YCIOBHBIE 0603HAUCHI.
Kypcus

KypcuBoM BbIjieIeHBI HOBBIE TEPMITHBL.
MOHOWWUPUHHBIA WpUdT

Vcnonb3yeTcst [Jist TUCTHHTOB TIPOTPAMM, a TaksKe BHYTpH ab3aries /1ist 000-
3HAYEHUS] TAKUX AJIEMEHTOB, KaK repeMeniibie U (hyHKIH, 6a3bl TAHHBIX,
TUIIbI JAHHDBIX, II€PEMEHHbIE CPE/bl, OIIEPATOPDI U KJIIOUEBbIE CJI0BA, UMEHa
(haiinoB u nx pacmmpenns.

MOHOWMPUHHBIA XUPHBIA WPUPT

[TokaspiBaeT KOMAHABI WU APYTOH TEKCT, KOTOPBIN MOJb30BATENb TOTIKEH
BBECTHU CAMOCTOSTENBHO.

MoHOWUpUHHbIG KypCcuBHbIl wpugm

IToxaspiBaeT TEKCT, KOTOprL/,I JIOJIZKEH OBITH 3aMeHeH 3Ha4Y€HWAMU, BBE/ICHHbIMI
T1oJIb30BaTeJIEM, NI 3HAYEHUAMMU, OTIpeAe/IAEMbIMU KOHTEKCTOM.

LpudT 6€3 3aceyek

Vcnoabsyercst 151 obosnadennst URL, azpecoB a/eKTPOHHON MOYTHI, Ha-
3BaHUI KHOIIOK, KATaJIOTOB.
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10T PUCYHOK yKa3bIBa€T Ha COBET VN IIPENIOKEHNE.

Taxolt puCyHOK yKa3bIBaeT Ha o0lljee 3aMedaHue.

p OTOT PUCYHOK YKa3blBaeT Ha NPeAyIpexXIeHNe.

N\

bnaropgapHocTy

Bripaskaem mpu3HaTeIbHOCTh HAYUYHBIM pelaKTOpPaM 3TON KHUTH, JKI0TbeHy
Anpipro, Tumy Peiimonny u Paitany Mukese. Kpome toro, Mmbl xoTeau Obl T0-
Gusiarosaputh crapiiero peakropa Mesmiccy ITorTep 3a ee COBETBI U TIOIEPKKY,
a Takske Hatrero pefgaktopa Patiana [1loy 3a Bcto okazaHHYIO UM 1tomortilb. U xo-
HEYHO JKe, Mbl TOBOpPUM criacibo Bcemy coobitectBsy gRPC, koTopoe cosmaso
ATOT 3aMEYATEJbHBII MPOEKT C OTKPBITHIM NCXOAHBIM KOJIOM.

OTuspatenbcTBa

Barmm samevannig, mpe/iToskeHust, BOTIPOCH! OTIPABIISANTE O a/ipecy comp@piter.com
(u3nareabetBO «IluTepy, KOMIIbIOTEpHAS PEIaKITN ).

Mbr Oyziem pajibl y3HaTh Balile MHeHve!

Ha Be6-caiiTe nsaaresibcTBa Www.piter.com BbI Haiiziere moapoOHy 0 HH(OPMAIIUIO
0 HaNIMX KHUTAX.
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Beepenne B gRPC

CoBpeMeHHbIe TPUJIOKEHUS PEIKO padOTAIOT B 30NN, BOJIBITIMHCTBO 13 HUX
006IIAIOTCS APYT € APYTOM TI0 CETH 1 KOOPAUHUPYIOT CBOM A€CTBIS, 0OMEHUBASICh
coobmenusm. Takum 06pa3zom, COBpeMeHHast TPOrpaMMHast CUCTeMa ITPeICTaB-
JisieT coboi Habop pacipeie/IeHHbIX PUIIOKEHUH, KOTOPbIe paboTaioT Ha Pa3HBIX
YUaCTKaX CETH U B3AUMOJIEHCTBYIOT C IIOMOIIBIO PA3JIMYHBIX KOMMYHUKAITHOHHBIX
poToKoJioB. Hanpumep, UHTEpHET-MAra3ut MOKET COCTOSITh U3 HECKOJbKUX
pacripejieJIeHHbIX KOMITOHEHTOB, TAKMX KaK CUCTEMa YIIPaBJICHUS 3aKa3aMH, Ka-
tasior, 6a3a JJaHHbIX U T. 1. 7151 peasm3anun OU3HeC-BO3MOKHOCTEN 1MO06HOTO
MHTEpPHET-Mara3nHa HeoOXOANMO HaJIa/IUTh CBSI3b MEK/LY TUMI KOMIIOHEHTAMU.

MuxkpocepBucHasA apXuTeKTypa

MUuKpocepBUCHAsA apXUTeKTypa 3aK/II04YaeTCs B CO3MAHUN IPUTOKEHNI
Ha OCHOBe Habopa OT/[e/IbHbIX, aBTOHOMHBIX (C TOUKU 3peHUs pa3paboTKIL,
pasBepTHIBAHNA 1 MaCIITAbMPOBAHN), 613HEC-OPUEHTUPOBAHHBIX U C/1ab0

CBA3aHHBIX MEeXy CO0OI CepBUCOB'.

C nostBienneM MUKpocepBucHoii (oreil.ly/g6N1P) u 061auHO-OpUEHTHPOBAHHON
(oreil.ly/80W2T) apXUTEKTypbI TPAAUIIMOHHbIE IPUIOKEHNUST, 0OIaLatolIIe Pas-
HBIME OM3HEC-BO3MOKHOCTSIMH, TIO/[BEPTJINCH Pa3/ieieHuo Ha HoJiee MeJKue,
ABTOHOMHBIE 1 OM3HEC-OPUEHTUPOBAHHBIE CYITHOCTH, U3BECTHBIE KAK MUKPO-
cepBUCHL. U 9T MUKPOCEPBUCHI TOJKHBI CBS3BIBATHCS APYT C IPYTOM TIO CETH,
HCIIOJIB3YST METOJIUKU MEKITPOIIECCHOTO (MEKCEPBUCHOTO, MEKIIPOTPAMMHOTO)
B3anmozeicTeus (inter-process communication, IPC). Eciiu 661 uHTEpHET-MA-
ra3uH 13 TPe/IbILYIIETO0 TpUMepa ObLT Peain30BaH € MOMOIIBIO MUKPOCEPBUCHOM
APXUTEKTYPbI, TO COCTOSLI OB 13 HECKOJIBKUX B3AMMOCBSI3aHHBIX MUKPOCEPBUCOB,
KOTOpbIe ObI OTBEYAJN 3a yIpaBJeHUe, TIOUCK, OOPMIEHIE TIOKYITKHU, T0OCTaB-

U Indrasiri K., Siriwardena P. Microservices for the Enterprise. — Apress, 2018.
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Ky u T. 1. [To cpaBHeHMIO ¢ pabOTOI TPAANIIMOHHBIX IPUIIOKEHUIT TaHHbBII TOAXO/
TpebyeT GOJBIIEr0 KOJTMYECTBA CETEBBIX COETMHEHHIA, TOCKOJIBKY 3a/1€fICTBOBAHO
MHOKECTBO MEJIKUX KOMITIOHEHTOB. [109TOMY, Kakoii 6bI apXUTEKTYPHBIN CTHIIH
BbI HU BHIOpa/I (TPaJUIIMOHHBINA WK HA OCHOBE MUKPOCEPBUCOB ), METO/IbI MEK-
TIPOTIECCHOTO B3AaUMOIEUCTBUS — OJMH M3 BAKHEHIINX aCTIEKTOB COBPEMEHHBIX
paciipe/ieJIeHHbIX TTPUJIOKEHU.

MeskiporieccHoe B3auMOIENCTBIE OOBIYHO PeaT3yeTcst yTeM oOMeHa coobiie-
HUSIMHU B aCHHXPOHHOM cTHJIe (Ha OCHOBE 3aIPOCOB U OTBETOB MJIN COOBITUIHOMN
Mozesn ). Eciti B3aumosieiic TBre mponcxXoIuT CAHXPOHHO, TO KJIMEHTCKUN TTPOTIECC
IIJIET IO CETH COOOIIEHNE CEPBEPHOMY MTPOIIECCY M KT OTBeTa. IIpr acCHHXPOH-
HOM COOBITHITHOM TIOXO/IE TIPOIECChl OOMEHUBAIOTCS ACUHXPOHHBIMK COO0IIIe-
HUSIMHU, UCTIOJIB3YsI TOCPEHNKA, U3BECTHOTO Kak Opoxep cobvimuil. Beibop metoza
B3aMMOJIEHCTBHS 3aBUCUT OT OU3HEC-TPeOOBAHUIA.

Yro kacaeTcs peasnsaiiyi CHHXPOHHOTO B3aWMOJIEICTBUS B BHUJE 3aIIPOCOB
1 OTBETOB, B COBPEMEHHBIX 00TAYHO-OPUEHTHPOBAHHbBIX TIPUIIOKEHUSAX U MUKPO-
CepBUCaX JIJI ATOTO Yallle BCETO MCTIOMB3YIOT YK€ YCTOSIBIIMICS apXUTEKTYPHBIN
cruiib REST. Baiire pusiokeHue wiin cepBUC COCTOUT U3 Habopa PecypcoB, JJIst
YTeHU U MOAN(UKAITIHT KOTOPBIX TPUMEHSTIOTCS CETEBBIE BBI30OBHI, OTIIPABISIEMbIE
o nporokosry HTTP. Onnako B 6osbiinHcTBe caydaes cepBruchl REST 10B0Ib-
HO IPOMO3/IKH, Hea(HEKTUBHBI U TOABEPIKEHBI OMMUOKAM B XOJI€ MOCTPOCHMSI
MEXKITPOIIECCHOTO B3auMoieiicTBIs. YacTo BO3HUKAET HEOOXOANMOCTD B XOPOIIO
macirabupyemoii rexaosiorun IPC co ciaboii cBsI3aHHOCTBIO, KOTOpast Gbia Obl
6osee apdexTuBHoil 10 cpasHennio ¢ REST. Mimenno aty posb Geper Ha cebst
gRPC — coBpeMeHHBIN CTHJIb MEKIIPOIIECCHOTO B3AUMOICHCTBUS [I715T CO3/IaHUST
pacrpeziesIeHHBIX TPUI0XKeHUH 1 MuKpocepBucoB (MbI cpaBHIM gRPC n REST
no3:ke B slanHoi taBe). gRPC B 0CHOBHOM MCIIOJIb3YeT CUHXPOHHBIE 3AITPOCHI
U OTBETHI, HO BMECTE C TeM MMeeT TIOJTHOCTHIO ACUHXPOHHBIN WU MTOTOKOBBIH
PESKUM, JIOCTYITHBIN TIOCTIE YCTAHOBJIEHWS COE/IMHEHMUS.

B macrosmieii riase Mbl pacckazkeM, 4To Takoe gRPC, u 06bACHUM TPUYKHBI,
MIPUBEIIINE K CO3ITAHUIO TAHHOTO ITPOTOKOJIA MEKITPOIIECCHOTO B3AUMOIECTBHS.
MpbI paccMOTPHM €To KJIT0YeBbIe COCTABIISAIONTNE, UCTIOJIb3YS TTPUMEPBI U3 Peasib-
HOM sku3HU. ITOOBI HOHUMATH OCHOBHBIE TIPOOJIEMBI, KOTOPbIE IIBITAETCST PEHIUTh
gRPC, Heo6xoaumMo nMeTh yeTkoe mpejctasienue o Metogax IPC u o Tom, kak
OHU 3BOJIIOIIMOHUPOBAJIH CO BpeMeHeM. [T0aToMy Mbl pazbepeM Bce 9TH METOIbI
U CpaBHUM MX JAPYT ¢ APyrom. M HauHeM ¢ pasroBopa 0 TOM, 4To coOOil Tpe-
crasysiet gRPC.
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Yro Takoe gRPC

gRPC (3naueHue GyKBbI g€ MEHSIETCS ¢ KasKI0i HOBOI Bepcueii (oreil.ly/IKCi3)) —
TEXHOJIOTUS MEKITPOIECCHOTO B3aNMO/IEHCTBYSA, TIO3BOJISATONIAS COCIUHSATD,
BBI3BIBATD, AJAMUHUCTPUPOBATD W OTIAKUBATH Paclpe/ieIeHHbIe TeTePOTEeHHBIE
MPUJIOSKEHUST B CTUJIE, KOTOPBIH MO CBOEH MPOCTOTE MAJIO YEM OTJIMYAETCS OT
BBI30BA JIOKAJIBbHBIX (DYHKITHH.

ITpu paspaborke gRPC-puiiokeHust IEPBBIM JIEJIOM HYKHO OIPEIETUTh UH-
tepdeiic cepBucos. /lanHoe otpeiesienne co/iepKUT HHHOPMAIUIO O TOM, KaK
HOTpe6I/ITeJII/I MOTYT o6pamaTbc51 K BalllUM CepBHCaM, KaKue MEeTOAbl MOKHO
BBI3BIBATH y/IAJIEHHO, KaKKe mapamMeTpbl u (hopMaThl COOOIIEHMIT CIIeyeT Tpu-
MEHATDH IIPU BbI3OBE 9TUX METOAOB 1 T. /1. HSBIK, KOTOprﬁ HCIIOJIb3YETCA B CIiE-
MUpUKAIIMK CePBUCA, HA3BIBACTCS A3bIKOM onucanus unmepgeticos (interface
definition language, IDL).

Ha ocnoBe crienmudukanny cepBuca MOXHO CT€HEPUPOBATH CEPBEPHBIN KO
(unu cepeepnviil Kaprac), KOTOPBIN YIIPOIaeT Co3[aHIe IOTUKY Ha CEPBEPHOI CTO-
POHE 3a CYET MPEIOCTABIICHYsT abCTPAKIINIL /7T HUBKOYPOBHEBOTO B3aMMO/IECIICTBISL.
Bl Takske MOKeTe creHeprupoBaTh KIMEHTCKUH KO (WITH KAUSHMCKYI0 3a2AYWKY ),
WHKATICYJIUPYIONINI HU3KOYPOBHEBBIE ACIIEKThI KOMMYHUKAITMOHHOTO TIPOTOKO-
Jla B Pa3HbIX s13bIKaX MPOTPAMMUPOBaHMS. MeTo/bl, YKa3aHHbIE B OTIPE/I€TICHIH
nnrepdeiica cepBuca, MOXKXHO BBI3BIBATH YAAIEHHO HA KJINEHTCKON CTOPOHE IO
MIPUMEPY TOTO, KaK BBI3BIBAIOTCS JIOKAJIbHBIE (DYHKITNN. BHYTpeHHUN (hpeiiMBOpK
gRPC BosbMerT Ha cebst Bee CII0KHBIE aCTIEKThI, TIPUCYIIUE COOTIONEHUIO CTPOTHX
KOHTPAKTOB MeKIY CEPBUCAMM, CEPUATTU3AIINN TAHHBIX, CETEBBIX KOMMYHUKAIIIH,
ayTeHTU(UKAINHT, KOHTPOJIIO TOCTYTIA, HAOIIOAeMOCTH U T. ]I

[Toustth ocHOBOMOMaratorue Komternim gRPC mompobyem Ha peabHOM ITprMe-
Ppe€ UCII0JIb30BaHWA MUKPOCEPBUCOB, OCHOBaHHbIX Ha TOU TEXHOJIOTHUH. I[OHyCTI/IM,
MBI 3aHIMaeMCsi pa3pabOTKO#l TIPUIOKEH S Ui PO3HUYHON TOPTOBJIH, COCTOSI-
1IEeT0 U3 HECKOJIbKUX MUKPOCEPBUCOB, 1 XOTUM, ‘{T06bI OZIMH N3 HUX BO3Bpalllaa
OTIFICAHVEe TOBAPOB, TOCTYITHBIX /IJI TIPOIAKH, KaK MoKa3aHo Ha puc. 1.1 (B ryaBe 2
MBI peajin3yeM JJaHHbIH ciieHapuii ¢ HyJis1). CepBuc ProductInfo CIIPOEKTHPOBAH
TaK, 4T00bI K HeMy ObLJT 10cTyI B ceT 110 potokosry gRPC.

Onpejiesnienue cepBrca HaXOUTCS B (haiisie ProductInfo.proto, KOTOPBI HCTTOJb-
3yeTcs [IJIst TeHepaIuy Ko/Jla Kak Ha CEPBEPHOI, TaK M HA KJIUEHTCKON CTOPOHE.
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B 5TOM IiprMepe Mbl HCXOMM M3 TOTO, YTO CEPBUC HallMcaH Ha si3bike Go, a 110-
Tpebutesb — Ha Java. CeteBoe B3anMoieiicTBIE 000UX 0OBEKTOB MMPOUCXOAUT
mo HTTP/2.

Onpepnenenue cepsuca Productinfo

Productinfo.proto

MoTpebutens Fexepupyem i Fenepupyem OnucaHue
K/TUEHTCKYIO i CepBepHbIn
3arnyLKy i Kapkac nponykra
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Y
v v
3arnyuwka Protocol Buffer q RPC-cepse
gRPC < nosepx HTTP/2 9 peep
Java Go

Puic. 1.1. Mukpocepsuc v notpebutens Ha ocHoe gRPC

Teneps paccMOTpUM HOAPOOHOCTH AAHHOTO B3auMogelcTBus. IlepBblil mar
mpu co3panuu gRPC-cepBrica — omnpenenenne ero nutTepdeiica, cogepxraiiee
OlMCaHue METO/I0B, KOTOPbIE OH IPEJIOCTABJISIET, & TAKIKE UX BXOJSIUX I1a-
paMeTpoB U TUIIOB BO3BpalaeMbix 3HaueHuii. O6cyaum aToT mpoiiecc Hosee
oAPOOHO.

OnpepneneHue cepBuca

B xauectBe IDL nma onpenenenusa uarepdeiica cepsucos gRPC ncnombayer
Protocol Buffers (https://oreil.ly/iFi-b) — pacimpsieMblii MeXaHI3M CepUaTn3aliu
CTPYKTYPUPOBAHHBIX TAHHBIX, KOTOPBIH HE 3aBUCHUT OT SI3BIKA U TIIAT(HOPMBI (MBI
MOJAPOOHO PACCMOTPHM €r0 B IJIaBe 4, a TI0Ka BaM JI0CTaTOYHO 3HATH, YTO 9TO
cpencTBo cepuanuzanyn ). Onpenenenue naTepdetica cepBrca XpaHUTCS B proto-
(aiisie — 06bIYHOM TEKCTOBOM (haiisie ¢ pacmupeHueM .proto. gRPC-cepBuch
onuchIBaioTcs B crangaptHoM dopmare Protocol Buffers; npu arom napamerpst
Meto10B RPC 1 TiIbl BO3BpaliaeMbiX 3HAUEHUH YKa3bIBAIOTCSI B BU/IE COOOIIIE-
Huii. [TockoIbKY oIpeziesieH e CepBICcOB — pacinupenwe crermdukanmn Protocol
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Buffers, renepariust koga u3 Baiiero proto-aiisia BO3MOKHA IIPU HAJTUYUH CTIETIN-
amproro pomnosnenns gRPC.

B namem nemoncTpannonnomM npumepe nutepdetic ceprca ProductInfo B hop-
mare Protocol Buffers Boirmsaant Tak, kak nokasamno B mctunre 1.1. Onpenenenue
CepBHUCa COCTOUT U3 OTIpeiesieHus nHTepdelica, B KOTOPOM YKa3aHbl yAaJleHHbIE
METO/IbI, X BXOJSIINE U UCXOJSIIIE TApAMETPBI, a TAK)KE OTIPEIeJIEHUS TUIIOB
(uu popmatsl CoOOIIEHNUIT ) 9TUX TTapaMETPOB.

Jinctunr 1.1. Onpegenexne gRPC-cepsrca Productinfo ¢ nomoubio Protocol Buffers

// ProductInfo.proto
syntax = "proto3"; @
package ecommerce; @

service ProductInfo { ©
rpc addProduct(Product) returns (ProductID); @
rpc getProduct(ProductID) returns (Product); ©

message Product { @
string id = 1; @
string name = 2;
string description = 3;

}

message ProductID { @
string value = 1;

}

© Ornpesenerne cepBrica HaYMHAETCs ¢ ykazauus Bepcun Protocol Buffers
(proto3), KOTOPYIO MbI UCITOJTb3YEM.

@ lIMeHa [TaKeTOB ITO3BOJISIOT MpeaoTBPaTUTb KOH(bHHKTbI NMEH MEKIY TUIlaMUn
COO6HI€HI/H>,I " TaKKe IMIPUMEHAIOTCA /1JI4 reHepalnn Ko/Ja.

© Ompenenenne nunrepdetica gRPC-cepuca.

® VY pajeHHblil MeTOJ 1151 100aBIeHr s ToBapa, KOTOPbIN BosBpaiiaer 1D sToro
TOBapa B KauecTBe OTBETA.

© Y nasenHbIi METO/I /7T TTOTydeHus ToBapa 1o ero ID.

® Onpenenenne ¢popmara/Tria coodiennii Product.
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@ Ilose (mapa «uMst — 3HaUeHMe» ), xpansiiee ID Tosapa. Obazaer yHUKAJIbHBIM
HOMEpOM, C TIOMOTIIBI0 KOTOPOTO €r0 MOXXHO UAEHTU(MUIINPOBATh B ABOUTHOM
dhopmare coobieHni.

©® Ilomb3oBaTebCKUT TUT 71T UAEHTU(UKATTMOHHOTO HOMepa ToBapa.

Takum o6pasom, cepBrc — 310 Habop MeTo10B (HarpuMep, addProduct 1 getProduct),
KOTOPbIE MOKHO BBI3BIBATH YAAJEHHO. Y KasKJOTO METO/a €CTh THUIl BO3Bpa-
IAeMbIX 3HAYEHUH, MO0 ONpeae/AONUiics B paMKaX caMOro cepBuca, au6o
uMmopTUpyionmiics B onpeaenetrne Protocol Buffers.

Bxojsitiiue u Bo3BpaiiiaeMble TapaMeTPbl MOTYT UMETbH T10JIb30BATENbCKUE TUIThI
(narpumep, Product 1 ProductID) uiu ctangapthbie tutbl Protocol Buffers
(https://oreil.ly/OUc3A), onrcanHbie B ONpeiesieHn cepBuca. THUIT COCTOUT U3
COOOIIEH I, KasK/I0€ 3 KOTOPBIX TIPEICTaBIIsteT cOO0I HeGOBIIO JTOTHIeCKUil
6J10k mH(bOpMaIUK ¢ HAOOPOM T1ap «UMsT — 3HaueHKe» (Mbl HA3bIBAE€M X TTOJIsI-
M ). Kaxkmoe mose nMeeT yHUKAJBHBIN HOMep (HampuMep, string id = 1), ¢ Tmo-
MOIIIbIO KOTOPOTO OHO UAEHTUMHUIMPYETCS B ABOUIHOM (hopMaTe COOOIEHMIA.

Ha ocnoBe aTor0 OTipesieienus cepBrca TeHePUPYeETCs cepBepHast U KIMEHTCKas
vactu Bamero gRPC-nipuitoskenusi. B ciemytoriem mozpasjesie Mbl 10ApOOHO
moroBopuM o peanusaiuu gRPC-cepsepa.

gRPC-cepBep

CosaHHOE BaMU OTIpe/IeJICHUE CePBICa MOKHO UCTIOJb30BATD [IJIsl TeHEePaIluu
CepBEPHOTO WU KJIMEHTCKOTO Koja (a Takke cTaHAapTHOTO Kopa Protocol
Buffers). s atoro B Protocol Buffers mpeaycMoTpen KOMIIISTOP protoc.

Ha cepBepHoii cTopote it 06pabOTKN KINEHTCKUX BBI30BOB UCIIOJIB3YETCSI
gRPC-cepsep. Takum 06pasom, 4To6bI cepBHC ProductInfo MOT BBITIOJHSTH CBOIO
paboTy, BBI TOJKHBI C/IEIATD CIIEAYIOIIEE.

1. Peasm3oBarb JIOTUKY cepBHca HA OCHOBE CTEHEPUPOBAHHOIO KapKaca, repe-
orpeiesiB ero 6a30BbIil KJIacc.

2. 3amyctuth gRPC-cepBep, 4T00bI TPUHUMATH 3ATPOCHI OT KIUEHTOB U BO3-
BpalaTb OTBETHI CEPBUCA.

HpI/I peasin3alii JIOTUKW CEPBHCA IIEPBBIM J€JIOM HYKHO CIT€HEPUPOBATDH €Iro
KapKaC Ha OCHOBE€ €TI0 K€ OIIpeAeJICHUA. HaHpHMep, B siucTuHTE 1.2 MOXHO
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BU/IETH y/lasieHHble (DYHKITNH, CTeHePUPOBAHHDIE 71 cepBHca ProductInfo Ha
a3pike Go. B Tesre Kaxk101 U3 9TUX yaJeHHBIX (DYHKIIMH MOXXHO peasn3oBaTh
ee JIOTUKY.

Jinctunr 1.2. CepBepHan peanusaums cepsuca Productinfo Ha si3bike Go
import (
"context"

pb "github.com/grpc-up-and-running/samples/ch@2/productinfo/go/proto
"google.golang.org/grpc"

// peanusaumsa ProductInfo Ha Go

// yBaneHHblil meToh Ans pobaBrieHUs ToBapa
func (s *server) AddProduct(ctx context.Context, in *pb.Product) (
*pb.ProductID, error) {
// 6u3Hec-noruka

// yBaneHHolii mMeToh ANA NONyYeHUA ToBapa
func (s *server) GetProduct(ctx context.Context, in *pb.ProductID) (
*pb.Product, error) {
// 6u3Hec-noruka

}

3aKOHUUB ¢ peanu3aleil cepBrca, Bbl J0JUKHBI 3amycTuTbh gRPC-cepep, koTo-
PBIii Oy/IeT MPOCTYIINBATH KJIMEHTCKIE 3aIPOCHI, TIEPEHANPABIISATH UX CEPBUCY
1 BO3BPAIaTh €ro OTBETHI KaneHTy. dparmenT kosa B uctunre 1.3 1eMoncTpu-
pyet peammsaimio gRPC-cepsepa na Go 71st paboTsl ¢ cepBUCOM ProductInfo.
3nech Mbt oTkpbiBaeM TCP-nopt, 3amyckaem gRPC-cepBep u pernctpupyem Ha
HeM cepBuUC ProductInfo.

Jinctunr 1.3. 3anyck gRPC-cepBepa ana cepauca Productinfo,
HanucaHHoro Ha Go

func main() {
lis, _ := net.Listen(,tcp", port)
s := grpc.NewServer()
pb.RegisterProductInfoServer(s, &server{})
if err := s.Serve(lis); err != nil {

log.Fatalf(,,failed to serve: %v", err)

}

}
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ITO Bce, YTO HEOOXOANMO CJIeTaTh Ha cepBepHOil cTtopoHe. Termeps mepeiinem
K peasmsarnun kanenta gRPC.

gRPC-KnueHT

C momoImpIo onpeieienns cepBruca MOKHO CTeHePHUPOBATD He TOJIBKO CePBEPHBII
KapKac, HO ¥ KJINEHTCKYTo 3araymky. OHa rmpesiocTaBigeT Te ke METO/IbI, YTO
U cepBep, HO MPU 3TOM TIO3BOJISIET BBI3BIBATH KJIUEHTCKUN KOJI; 1aJiee METOIbI
TPAHCIUPYIOTCA B yAaJeHHbIe (CeTeBble) BBI3OBBI (DYHKIIUI, HATIPABIEHHBIE
K cepBepHoii ctopone. [Tockonbky onpenenenus gRPC-cepBrca He 3aBUCAT OT
SI3bIKA, BbI MOKETE CTEHEPUPOBATH KINEHTCKUIT U CEPBEPHBII KO /IS JII0OOM
MOJIJIEP;KMBAEMOT CPeIbI BBITIOJIHEHUS (C TTIOMOIIBI0O CTOPOHHUX Peain3alnii
(oreil.ly/psi72)) Ha Bamt BeIGOP. B Hatiem cirydae Mbl TeHEPUPYEM JIJIST CEPBHUCA
ProductInfo 3araymiky Ha Java u cepBepHbIi Kapkac Ha Go. Kimentcknii kox
npezcranieH B ctrare 1.4, HezaBrcnmo ot BBIOPAHHOTO HAMHU SI3bIKA, peajin3a-
ST KIINEHTCKOU CTOPOHBI COCTOUT M3 YCTAHOBJIEHUS COeTMHEHNS C YIATCHHBIM
cepBepOM, TIOAKIIOUEHNS KINEHTCKOM 3aTJIyTITKH K 9TOMY COe/TMHEHUIO 1 BBI30BA
C ee TIOMOIIBIO Y/IaJIEHHBIX METO/IOB.

JinctuHr 1.4. gRPC-KnneHT gna yaaneHHoro Bbi30Ba METOLOB CepBrca

// co3paem kaHan, ucnonb3ysa afpec yAaneHHoOro cepsepa

ManagedChannel channel = ManagedChannelBuilder.forAddress("localhost", 8080)
.usePlaintext(true)
.build();

// VHWUManNU3MpyeM Ha OCHOBe 3TOro KaHana 61oKupyllyl 3arayuwky
ProductInfoGrpc.ProductInfoBlockingStub stub =
ProductInfoGrpc.newBlockingStub(channel);

// Bbi3biBaeM yfaneHHblil MeToZ C MoMmolybl 6MoKUpYyHleid 3arayuKm
StringValue productID = stub.addProduct(
Product.newBuilder()
.setName("Apple iPhone 11")
.setDescription("Meet Apple iPhone 11." +
"All-new dual-camera system with " +
"Ultra Wide and Night mode.™)
.build());

Wrak, BBI yxke xopoio noanmaete kiaodeBble koHIenmnu gRPC. Teneps mo-
mpobyeM JieTanbHO Pa3odpaTh Mporecc 0OMeHa COOOIIEHUSIMU MESK/LY KITHEHTOM
U CEPBEPOM.
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06MmeH coobLieHUAMK MeXAay KNNeHTom u cepsepom

Korma gRPC-kauent obpamtaercst k gRPC-cepsucy, ero gRPC-6ubanorexa
BBITIOJIHSIET yIaIeHHbINH BbI30B mpotteaypsl o HTTP /2, ucnoss3yst Protocol
Buffers u mapimanunr. CepBepHasi CTOpOHa PacIiakKOBbIBAET TTOJIYYEHHBII 3aIPOC
1 BBI3BIBAET COOTBETCTBYIONILYIO TIPOIeypy ¢ moMoribio Protocol Buffers. 3atem
AHAJIOTUYHBIM 0OGPA30M CcepBep BO3BPAIIaeT OTBET KJIMEHTY. J[JIst mepeaun JaHHbIX
gRPC zazeticteyer HTTP /2 — BbICOKOITPOU3BOINUTETBHBIN IBOUYHBII TTPOTOKOJI
o6MeHa COOBIIEHUSIMH C TIOJIEP/KKOM [IBYHAITPaBJIEHHOCTH. B ri1aBe 4 Mbr 06Cyimm
HI3KOYPOBHEBbIE ACIIEKTHI IIepeladn COOOIEHII MEK/TY KJIMEHTAMI 1 CEPBEPaM,
a Takxke Protocol Buffers u to, kak gRPC ucnonszyer HTTP/2.

MapianuHr — nporiecc npeo6pasoBaHus IapaMeTPOB U YaIeHHON QyHK-
IIVY B TTAKeT, KOTOPBII OTIPAB/IAETCA 10 CeTH. B pe3y/braTe JaHHBIN ITaKeT
npeobpasyeTcs B BBI3OB METOJA.

[Tpesx e yem yray6asThest B etanu npotokosa gRPC, caemxyer moyuuts obiiee
TIPEJICTaBIEHNE O PA3HBIX TEXHOJOTHUAX MEKITPOIIECCHOTO B3aNMO/IeHCTBUS
U UCTOPUH UX PA3BUTHA.

JBOIOLIUA MEXKNPOLIeCCHOro B3auMoaencTBusa

C MoMeHTa [OSIBJIEHUSI MeTO/Ibl MEXKIIPOLLECCHOIO B3auMO/leiicTBUs IIpeTepIle/n
paziuKaibHble H3MeHeHus1. Mbl MOskeM HabJTI0aTh BOSHUKHOBEHUE PA3TMIHbIX
MEeTO/IMK, HallpaBJIEHHBIX Ha y/IOBJIETBOPEHNE COBPEMEHHBIX HYXK/ U IIPeJIO0-
craBJieHue Jydnx u 6osee apheKTUBHBIX MOAX0A0B K pazpaborke. [Toatomy
BaKHO, YTOOBI BbI XOPOIIO OPUEHTUPOBATUCH B UCTOPHH PA3BUTUS TEXHOJIOTHIA
IPC u nonunmasnu, Kak oHU B utore sBoJiornornposaau B gRPC. Paccmorpum
HEKOTOpbIE 13 HanboJiee MOMyJ SIPHBIX METOAUK 1 cpaBHuM X ¢ gRPC.

TpaauumonHble noaxoabl K RPC

Texuosorust RPC 6bliia momnyJisipHoiil pasHOBUIHOCTHIO MEKITPOIIECCHOTO B3au-
MOJIEMCTBUS JIJIST CO3/IaHUS KJIMEHT-CePBePHbIX NMPUJIoKeHni. braromaps eit
yIaTeHHBIH BEI30B (DYHKITUH WU METOIOB HUYEM He OTJIMYAJICS OT JIOKATBHOTO.
Cpemu pannnx peaymsarii RPC oco6oii oy isipHocTbio mosb3osaainch CORBA
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(Common Object Request Broker Architecture — obmmast apxurexrypa 6pokepa
oObekTHBIX 3arpocoB) U Java RMI (Remote Method Invocation — yaaieHHbII
BBI30B METO/IOB); OHU UCIIOJIb30BAIUCH JIJISI CO3/IAHUST U COEJIMHEHUSI CEPBUCOB
u npunaoxenuil. OngHako OOJBIIMHCTBO TAKUX TPAAUIMOHHDBIX Peausaruii
RPC crpasiaiu ot U3IUIIHEN CI0KHOCTH, TIOCKOJIBKY OBLIH ITOCTPOEHDI TIOBEPX
KOMMYHUKAIIMOHHBIX TIPOTOKOJIOB, TakuX Kak TCP, nmeromux pasyToie crerm-
(pukamm, KOTOpBIE 3aTPYAHAIN B3ANMOJIEICTBIE.

SOAP

BBuy orpaHndeHuii, IpuCcyIux TpauiinoHHbIM peaisanusiM RPC narogobue
CORBA, kpy1Hble Kopriopaiuu, Takue kak Microsoft u IBM, paspaborasu 1 Ha-
yann aktusHO mpoasurate SOAP (Simple Object Access Protocol — mpocroii
IPOTOKOJI IOCTYIA K 00beKTaM). DTO CTAHAAPTHBII TTOX0/ K B3aUMOJICHCTBUIO
B CEPBUC-OPUEHTUPOBAHHOI apxuTeKkType (service-oriented architecture, SOA),
KOTOPBIN MO3BOJISLT cepBucaM (B KoHTekcTe SOA nX 0OBIYHO HA3hIBAIOT BEO-
cepBrcaMin) 0OMEHUBATHCST CTPYKTYPUPOBAHHBIMU TaHHBIMU B (hopmaTe XML
B KaveCTBe TPAHCIIOPTHOTO IIPOTOKOJIA Yalie Beero ucnomb3oBasicsa HTTP.

Texnomnornsg SOAP nosBostsizia onpeziesuTh MHTEPGENC cepBrca 1 €ro olepalum,
a Takske (popmat coobuienuii Ha ocHose X ML, KOTOPBIiA OyAeT IPUMEHSThCS ISk
BbI30Ba ATUX omepaiuii. OHa GblIa TOCTATOYHO MOTYISPHOI, OTHAKO BBICOKAsT
CJIOKHOCTD (hopMaTa coobIeHuil u crerudukanim, pa3paboTaHHON BOKPYT
Hee, TPETSITCTBOBAIA THOKOMY MTOCTPOEHUIO PACTIPEIETEHHBIX TPUIOKEHUT.
[ToaTOMY € TOUKM 3pEHHSI COBPEMEHHOIT pa3pabOTKK paciipeieIeHHbIX PEIeHII
Be6G-cepsrckl SOAP cumratorest ycrapesieii TexHo orueii. B Hatu 1HT BMeCTO
Hee OOBIYHO UCIOJIB3YIOT apXUTEKTYPHbIH cTiiab REST.

REST

REST (Representational State Transfer — mepemaua cocTosHUS peCTaBIIE-
HUsT) — aPXUTEKTYPHBIN CTUIIb, KOTOPBII BIiepBbie npeioxkui Poit @uiaunr
B cBOeH foKTOpCcKoil muccepranuu (oreil.ly/6tRrt). @uaguur ObLI OLHUM U3
riaBubix aBTopoB crienudukanun HTTP. REST — ocnoBa pecypcHo-opue-
TUPOBAHHON apxuTeKTypbl (resource-oriented architecture, ROA); cormacto
ell pacrpeiesieHHbIE TPUIIOKEHUST MOJIEJTUPYIOTCST B BHle HabOpa pecypcos,
€ KOTOPBIMK MOTYT B3aUMO/IEICTBOBATH (UUTATh, CO3/[aBaTh, OOHOBJISITH U y/ia-
JISTD ) KJIWEHTHI.
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Daxrnueckast peasnzaiiust REST — nporokos HTTP, nossoststioniuii cmoziesiu-
poBaTh MPHUIOKeHUE, KOTOpoe cocTouT u3 Habopa REST-pecypcos, mocTymHbIX
o yaukanbunomy unentudukaropy (URL). /lsia BeimonHenus onepanuii, ns-
MEHSIOINX COCTOSTHUE 9TUX pecypcoB, ucnob3yorcs HTTP-metonst (GET,
POST, PUT, DELETE, PATCH u T. 1.). Coctosinue pecypca Ipe/CTaBJIeHO
B TekcToBOM (hopMmarte, TakoM kak JSON, XML, HTML, YAML u T. 1.

IToctpoenne npunoskeHuii ¢ momotpio apxutektypraoro ctuiss REST Bkyre
¢ HTTP u JSON crano dakTuyeckuM CTaHIAPTOM IJIsI CO3[ITaHUS MUKPOCEP-
BHCOB. TeM He MeHee, KOT/Ia TAKUX MUKPOCEPBUCOB, B3AUMOJICHCTBYONUX TI0
cetu, ctanoButcs canimkomM Muoro, REST mepecraer yioBieTBOpsTH COBpe-
MeHHBIM TpeboBanusiM. OH UMeeT HECKOJIbKO BaKHBIX OrPAaHUYEHHUT, KOTOPbIE
HE TTO3BOJISIIOT UCTIOJB30BATh €r0 B KaU4eCTBE TIPOTOKOJIa 0OMEHA COOOTICHUSMI
B COBPEMEHHBIX TTPUIOKEHIIX, OCHOBAHHBIX HA MUKPOCEPBUCAX.

HeaddpekTuBHbIe TEKCTOBBIE pOPMATDI U MPOTOKONBI

B ocrnoBe REST sexar TekcTOBbIE TPAHCIIOPTHbBIE TTPOTOKOJIBI, TAKNE KK
HTTP 1.x, u rekcroBbie (popmaTsl Hanogobue JSON, NOHSATHBIE YET0BEKY.
ITO JleTaeT B3aUMO/IENCTBIE CEPBUCOB JIOBOJBHO HeA(h(MEKTUBHBIM, TIOCKOJIbKY
OHM 0OMEHHUBAIOTCS MJIOXO ONTHUMU3UPOBAHHBIMU COOOIIEHSIMIL

Kuenrckoe npuioskenue (OTIPaBUTEb ) TeHEPUPYET IBONYHBIE CTPYKTYPHUPO-
BaHHBIE TaHHbIE, 3aTEM ITEPEBONT UX B TEKCTOBBIN BUJ (mockoabky B HTTP 1.x
nepeaBaeMbie COOONIEHUs TOJKHBI ObITh TEKCTOBBIMI) ¥ OTIPABJISET [0 CETH
(o HTTP) cepsepy (ampecaty), a TOT, B CBOIO OYepeib, AHATU3NPYET UX U TIpe-
BpaiaeT 06paTHO B IBOUYHYIO CTPYKTYPY. BMeCTO 9TOr0 Mbl MOTJIH OBI ITOCTIATH
coobienue B ABoOUYHOM (hOpMAaTe, KOTOPBIA MOKHO IIPUBA3ATDH K OM3HEC-IOTUKE
cepsuca u morpeburesisi. OMH U3 TOTYJISIPHBIX apTYMEHTOB B 110JIb3y (hopmara
JSON — ero mpoiite IpUMeHSITD, Belb OH MOHSATEH YesioBeky. /lanHas nmpobema
OTHOCHTCS CKOPee K MHCTPYMEHTAPHUIO, YEM K IBOMYHBIM ITPOTOKOJIAM.

HexBaTKa cunbHO TUNN3MPOBAHHbIX MHTepq)EﬁCOB MeXay npunoxxeHuammn

CoBpeMeHHbIe TPUIOKEHUST COCTOSAT U3 OOJIBIIOTO KOJIMYECTBA CEPBUCOB, B3aK-
MOZIEUCTBYIOMINX TIO CETU 1 OCHOBAHHBIX HA COBEPIIEHHO PA3HBIX TEXHOJOTUIX
U s13bIKaX. B Takux yCJIOBUSAX OTCYTCTBUE YETKO 3aJaHHBIX U CUJIBHO TUTIU3U-
POBAHHBIX OIPEJIETIEHUIT CEPBUCOB MOJKET CTaTh CYIIECTBEHHBIM HEIOCTATKOM.
BosbmuHCTBO CcyIiecTBYIOMKX Cpe/cTB onpenesnenus cepsucos B REST, takux
kak OpenAPI/Swagger, ObLIM CO3JaHbI 3a[HUM YICJIOM, IIOITOMY MM He XBa-
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TaeT TeCHOW MHTEerpaliy ¢ BHYTPEHHUMHU TIPOTOKOIaMKU 00OMeHa COOOIIEHUSIMI
U APXUTEKTYPHBIM CTHJIEM.

ITO TPUBOAUT K MHOKECTBY KOH(DJIMKTOB, OMIMOOK U TIPOOJIeM ¢ B3auMOIeii-
CTBUEM TIPU CO3[AHUU JeTeHTPATN30BAHHBIX PUIoKeHuit. Hampumep, B xo/e
paspaborkr REST-cepBrcoB BoBce He 00513aTe/IbHO MPEAI0CTABIISTH UX OTIPe/ie-
JICHVISI M OTIMCBIBATH THIIBI IAHHBIX, KOTOPBIMU OHI 0OMeHHBatoTCst. BMecTo aToro
pa3paboTUNKy IPUXOIUTCS YIKe TI0 (haKTy CBEPSTHCS ¢ (hOPMATOM TTOTy4EHHOTO
TEKCTOBOTO COOOIIEHMSI UJTH UCTIOJIb30BATh CTOPOHHUE TEXHOJIOTUH OTIPEIETIEH ST
API, Takue kak OpenAPI. [losTomMy Hasmurie COBpEMEHHBIX CPEICTB OTIPEIeIEHHS
CEPBUCOB C TTOJIEPKKOHN CUIIBHON THUITH3AIUU 1 (DPETMBOPKOB, KOTOPbIE TeHEPH-
PYIOT OCHOBHOIi CEPBEPHBII U KJIMEHTCKUI KOJI HA PA3HBIX S3bIKAX, CTAHOBUTCS
HEOOXOTMMOCTBIO.

Pa3pa6oTunkam cnoxHo rapaHTUpoBath cobnioeHmne apxuTekTypHoro ctuna REST

Jlnst cosnanust REST-cepBrcoB HeOOXOANMO TPUMEHSITH MHOKECTBO «O0TIepPH-
HATBIX MeTOIMK»>. Ho Tl MeTonnky He ABIAIOTCS 9acThIO MTPOTOKOIOB (TaKUX
kak HTTP), moaromy obecriednts cOOTOIeHNE apXUTEKTYPHOTO CTUJISI Ha CTa-
MU peaTn3aliii He CIUIITKOM 1pocTo. Kak cirencTBue, GOMBITMHCTBO CEPBUCOB,
KOTOpbIe sik0ObI ocHoBaHbl Ha REST, He cob.1i01al0T JaHHbIi CTHIIb B OJHON
Mepe. MHorue u3 HuX Ha caMoM JieJie — Beero jiniib HTTP-cepBucer, noctynnbie
1o cetu. [Toatomy pazpaboTyrKaM MPUXOIUTCS TPATUTH MHOTO BPEMEHHU Ha TO,
4TOOBI C/IEJIaTh CBOY CEPBUCHI COTJIACOBAHHBIMU 1 coBMecTUMbIMU ¢ REST.

Bce sTi orpannvenus, BO3SHUKAIONINE TIPU CO3JaHUK COBPEMEHHBIX 00Ia4HO-
OPHMEHTHUPOBAHHBIX NPUIOKEHUI Ha OCHOBE TpaAuIIMOHHBIX MeToa0B IPC, no-
CJTY3KHJIU TOJIYKOM K 300peTeHnio GoJiee IoAX0AAIIEro MPOTOKOoIa /171 0OMeHa
COOBIITEHUSMU.

NMoasnexune gRPC

B miporiiom 11715t coe IMHEHMST ThICSTY MUKPOCEPBUCOB, PACIIOIOKEHHDIX B PA3HBIX
BBIYMCJIUTENBHBIX IIEHTPAX U CO3/IaHHBIX HA OCHOBE Pas3/IMUHbBIX TEXHOJIOTHUI,
kommnanusg Google ucnosbzosania RPC-dpeiimBopk o6iiero naznauenus Stubby
(oreil.ly/vat5r). OctrosHoii ero cioit RPC 6b11 paccunTtan Ha 06pabOTKY IeCATKOB
MUJLJINAP/IOB 3alPOCOB B CeKyHy B Maciitabax Bcero Mutepuera. HecmoTpst
Ha MHOKECTBO OTJIMYHBIX KAUueCTB, TPOEKT Stubby ciuikoM cubHO mpuBsizaH
K BHyTpeHHell nHbpacTpykrype Google, moaTomy Tak u He cTas OOMIENPUHSATHIM
CTaH/IAPTOM.
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B 2015 roxy komnanus Google soimycruia (oreil.ly/cUZSG) RPC-dpeiimBopk
C OTKPBITHIM UCXOHBIM KOIOM 101 HazBaHeM gRPC, KoTopbIil peocTaBisieT
CTaHAAPTU3UPOBaHHYT0 Kpocc-Tuiardopmennyio RPC-undpactpykrypy obiiero
HaszHaYeHUst. ITOT MPOEKT OBLIT CO3/[aH JIJis TOTO, YTOObI C/IeTaTh MacIITabupy-
€MOCTb, TPOU3BOUTEIHHOCTD U (DYHKIIMOHATBHOCTD, mpucyiiue Stubby, mo-
CTYITHBIMU MTUPOKOMY KPYTY TOJIh30BATEEH.

Ha nporskennn ocsieIHuX HeCKOMBKUX JieT nonyJasipaocts gRPC pociia B3pbIB-
HbIMU TeMmitamu. KpynHomaciitaGHoe BHeAPEHe 9TOI TEXHOJIOTHH OBLIO TIPO-
BezieHo TaknuMu kommmanusmMu, kak Netflix, Square, Lyft, Docker, Cisco u CoreOS.
[Tosske ona npucoenuuuaach (https://oreil.ly/GFffo) Kk CNCF (Cloud Native
Computing Foundation) — ofHOMY 13 caMbIX TOIYJISIPHBIX (DOHIOB OTKPBITOTO
POrpaMMHOTO obecIiedeHust, KOTOPBI CTaBUT repes coO0i 3a/auy caenaTh
006J1a4HO-OPUEHTUPOBAHHbBIE BHIYMCJICHUST YHUBEPCAIBHBIMU U CTaOUIbHBIMU;
npoekt gRPC sHaunTenbHo yrpermics Omarogapst akocrcreme CNCF.

Temneppb paccMoTpuM ps KiatoueBbIX aciieKToB gRPC, KoTopbie fealoT aTy Tex-
HOJIOrHIO O0JIee IPUBJIEKATENbHOI B CPABHEHUY € TPAAUIIMOHHBIME IPOTOKOJIAMU
MEJKITPOIIECCHOTO B3aUMO/IECTBHUS.

Mouemy crout BbIGPaTHL gRPC

gRPC — TeXHOTIOTHSI MEKIIPOIIECCHOTO B3AUMOIEHCTBIS, CIIOcOOHast paboTaTh
B MacinTabax VHTepHeTa u jminerHast GOJBITMHCTBA HEJOCTATKOB, TIPUCYTIHNX
TpaaninoHHbIM cpezictBaM [ PC. Birarogaps cBomM cuIbHBIM CTOPOHAM OHA BCe
yaire IPUMEHSIETCs B COBPEMEHHBIX IIPUJIOKEHUSX 1 cepsepax. Ho uto nemaet ee
0cobeHHOI Ha (hOHE MHOTHX JIPYTHX KOMMYHHUKAIIMOHHBIX TIPOTOKOJI0B? O6Cy mum
HEKOTOPBIE KifoueBbie TpenmMyiinecTBa gRPC 6osee moapobHo.

Npenmywecrsa gRPC

[IpeumymiectBa, penocrasisgemble Texnomnorueir gRPC, — 3amor ee momysisp-
HocTh. HekoTopble 13 HUX NepeyrcIeHbl HIKe.

U Bwicoxas agpgpexmusnocms. BmecTo TekcTOBBIX (hopMaToB, Takux Kak JSON
i XML, 111 B3aumozeiicTBus ¢ ceppucamu 1 kiauentamMmu gRPC ncmosrb-
3yeT ABOMYHBIN IIPOTOKOJ Ha ocHOBe Protocol Buffers. Kpome toro, Protocol
Buffers 8 gRPC paGoraer mosepx HTTP /2, uto etite 60J1bliie yCKOPSIET MEK-
nporeccHoe B3aumoetictBue. biaronaps atomy gRPC — onna us cambix
apdexruBubIX Texnomoruii [IPC.
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Q IIpocmoie, uemxue unmeppeticol u popmamot coobuenuii. gRPC ucnoseayer
KOHTPaKTHBIN MOAX0/I K paspaboTke npuiokenuii. CHayama omnpeessiiorces
uHTepdENCH CEPBUCOB, U TOJHKO MOTOM HAYMHAETCST paboTa HAJl X peasii-
zanueil. [Toatomy, B otuaue ot OpenAPI/Swagger (nig REST-cepBucos)
n WSDL (st Be6-cepsucoB SOAP), gRPC nenaer npoitecc pazpaboTKu
MPUIOKEHUT TTPOCTHIM, HO B TO K€ BPEMsI COIJIACOBAHHBIM, HA/I€KHbBIM
U MaciTabupyemMbiM.

U Curvras munusauus. 1lockonbky ams onpenenenus gRPC-cepBucos uc-
noJb3yetcest Protocol Buffers, nx KoHTpaKThl 0[HO3HAYHO ONPEIEISIOT TUIIBI
JAHHBIX, KOTOPBIME OY/IyT OOMEHUBATHCS TIPUIIOKEHMSI. DTO JIeJIaeT pa3pa-
GOTKY pacIpeieJIeHHbIX MPUIOKEHMIT Kya Oosiee cTabuIbHOM, MOCKOIbKY
cTaTUyYecKas THIMU3AIUs T03BOJIsIeT M30€eKaTh GOJNBITNHCTBA OMNOOK BbI-
MOJTHEHUST I COBMECTUMOCTH, BOBHUKAIOIINX B CUTYAIHsIX, KOTIa 00IaqHO-
OPUEHTUPOBAHHBIE IPOEKThI CO3AIOTCST CPA3y HECKOJIBKUMU KOMAH/IAMHU ¥ C
TTOMOTITBIO PA3HBIX TEXHOJIOTHIA.

U Muoeossviuue. Ilporokosn gRPC paccunrtan Ha MONEPKKY MHOTUX SI3BIKOB
nporpammupoBatusi. Protocol Buffers mossosisier onpenesnsitb gRPC-cepBucht
6e3 MPUBSA3KU K KOHKPETHOMY I3bIKY. [[09TOMY BBI MOKeTe B3aUMO/IENCTBO-
BaTh ¢ JIIOOBIM cyIecTBYONMM gRPC-cepBrCOM WIIH KIUEHTOM, UCIIOJIb3Y ST
TOT SI3BIK, KOTOPBII BaM HPaBUTCS.

Q /Jsynanpasnennas nomokosas nepedaua. gRPC nmeeT BCTPOEHHYIO MOANEPIKKY
MTOTOKOBOII TIepe/laul Ha CTOPOHE KJIMEeHTA U CePBEPa, MHTETPUPOBAHHYIO HETIO-
CPEICTBEHHO B CEPBUC. DTO CYIIECTBEHHO YIIPOIIAET Pa3pabOTKy MOTOKOBBIX
CEpPBUCOB M KJINEHTOB. BO3MOXHOCTD peaiM30BbIBATh KaK TPAAUITMOHHBIH
06MeH cOOOIIEHNSIMI BI/IA <3aMTPOC — OTBET», TAK W MOTOKOBYIO TI€pe/iady
JAHHBIX MEXKIY KJINEHTOM M cepBepoM — KJiodeBoe mpenmMyiiectBo gRPC
Tiepest TPAUITMOHHBIM apXuTeKTypHbIM cTrieM REST.

U Bcempoennwvie npakmuunvie so3moxcHocmu. gRPC nmeeT BCTPOEHHYTO TIOJ-
JIEPKKY TAKMX YaCTO UCIIOIh3yEMbIX BO3MOKHOCTEH, KaK ayTeHTU(PUKAIIHS,
mudpoBanme, yCTORUNBOCTD (KpailHie CPOKH, BpeMsl OKUIaHus ), 0OMeH Me-
TaJ[AaHHBIMH, CKaTHe, DATAaHCUPOBKA HATPY3KU, 00HAPY KEHIE CEPBHUCOB U T. [I.
(MBI HCCJIelyeM UX B TJIABE 5).

Q Humezpauus ¢ obarauno-opuenmuposannvimu sxocucmemamu. gRPC Bxoaur
B ponx CNCF u HanpsiMyto mojiiepsKuBaeTcst B GOJBITUHCTBE COBPEMEHHBIX
(ppefiMBOPKOB 1 TeXHOIOTUI. B 4acTHOCTH, MHOTHIE TIPOEKTHI, TIPUHA/ITIEKATIIE
Kk CNCF (nampumep, Envoy; oreil.ly/vGQsj), ucosnpsyior gRPC B kauecTBe
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KOMMYHHKAIMOHHOTO TpoTokoa. Texnonorus gRPC coBmecTrmMa co MHOTIMI
WHCTPYMEHTAMU, TIPEIOCTABISIONIUMA TaK1e CTaHAAPTHbIE BO3MOMKHOCTH,
Kak cOOp METPUK U MOHUTOPHUHT (HAmpumep, st MoHutopuara gRPC-
[IPIIOKEHUI MOKHO 3azielicTBoBath Prometheus; oreil.ly/AU3-7).

3penocmov u wupoxas pacnpocmpanennocmy. 3penoctsb npoekra gRPC o0y-
CJIOBJIEHA €r0 aKTUBHBIM HCIIOAb30BaHreM B Google n BHepeHneM ApyruMn
KPYITHBIMK TEXHOJIOTMYECKMME KOMITAHWAME, TaKnMu Kak Square, Lyft, Netflix,
Docker, Cisco u CoreOS.

Kax u mobas apyrast rexaosnorus, gRPC numMeer He TOIBKO MPEUMYIIECTBa, HO
u HepocTaTKu. [ToHMMaHMe TIOCIEHUX B TIPollecce pa3pabOTKU MPUIOKEHUI
MOJKET OKa3aTbCs BecbMa 1oJie3HbIM. 1loaToMy paccMoTpuM HEKOTOPBIE OTpa-
HUYeHus1, xapakrepHbie st gRPC.

Hepoctatku gRPC

Huwuske nepeuncaen psig HepoctatkoB gRPC, KOTOpbie HEOOXOAMMO YUUTHIBAT
[P BEIOOPE ITON TEXHOJOTUH JIJISI Pa3padOTKI CBOUX TIPHIIOKEHHIA.

a

gRPC modxcem ne nodotimu 0ns cepsucos, docmyniovlx cnapyxcu. Ecau Bbl
XOTHUTE, YTOOBI BAIIN MTPUIOKEHUS UM CEPBUCHI OBLIN JOCTYITHBI CHAPYKI
no Unrepuery, To gRPC Gyner He caMbIM yIauHbIM BEIOOPOM, TIOCKOJIBKY
GOJIBIITMHCTBO MOTpebuTe el COBCEM HEIaBHO Havya i oOpaiiaTh BHUMaHe
Ha 3TOT MpoTOoKOJI, paBHO Kak 1 HAa REST/HTTP. KonTpakTHO-0pUeHTHPO-
BaHHAsSI U CUJTHHO TUTIM3UpoBaHHas npupojia gRPC MoskeT cienath cepBUCH,
JIOCTYTI K KOTOPBIM Bbl OTKPBIBA€TEe, MEHee THOKMMHU U OTPAaHUYUTh KOHTPOJTh
CO CTOPOHBI ToTpebuTeseit (B OTINYHE OT TAKMX MTPOTOKOJIOB, Kak GraphQL,
0 KOTOPBIX MBI TIOTOBOPUM B CJIEYIONIeM rofpaszedie). [l npeogonenns aTon
npobJiembl ObL paspaboran 103 gRPC, moapobHO onrcanHbIil B riase 8.

Kapounanvnoie usmenenus 6 onpedenenuu cepsucos mpeoyom 60Ibuux ycu-
aui. CTPyKTYpHbBIE U3MEHEHUS JIaJIEKO He PEJAKOCTD TP UCIIOJb30BAHUN
COBPEMEHHBIX CPEICTB MEXCEPBUCHOTO B3amMo/ielicTBusA. Ecan ompenee-
Hue gRPC-cepBuca MeHSIETCST CJIUIIIKOM CUJIBHO, TO Pa3dpabOTInKy 0OBIYHO
cJleflyeT 3aHOBO CTEHEPHUPOBATh KO/ KaK /I KIUEHTa, TaK U /IJIs cepBepa.
ATy MPOIeAyPy HEOOXOIMMO BHEIPUTD B CYNIECTBYIOIIUI IIPOIIECC HElpe-
PBIBHOI MHTETPAIMH, YTO MOKET YCAOKHUTD UK PaspabOTKH B I[EJIOM.
Tem He Menee 6OJIBI_HI/IHCTBO I/IBMBHGHI/Iﬁ, BHOCHMBIX B OITpe/iesieHne CEPBUCOB,
MOKHO TIPUMEHSITD, He HapyIias ux KoHTpakThl. gRPC cmosker Ge3 Kakux-
60 1pobJIeM B3anMOIEHCTBOBATH C KIIMEHTAMU U CEPBEPAMU, OCHOBAHHBIMU
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Ha JIPYroii Bepcuu proto-Gaiiiios, — riaBHoe, 4ToObI COXpaHsIach 0OpaTHas
cOBMeCTUMOCTb. Takum 06pasoMm, reHepanust Koja B OOJIbIINHCTBE CIy4aeB
He TpeGyercs.

Q Omuocumenvio nebomvuas sxocucmema. dxocucrema gRPC Bee ere yerynaer
o cBoeMy oxBaty TpaguimorHoMy npotokony REST/HTTP. Ilognep:xka
gRPC B Gpaysepax ¥ MOOMJIbHBIX TIPUJIOKEHUSX MO-TIPEKHEMY HAXOIUTCST
B 32YaTOYHOM COCTOSTHUM.

[Tnanupyst pa3pabOTKy CBOUX MPUJIOKEHUH, TPUHUMANTE BO BHUMAHUE HTH
orpaamuenns. EcrectBenno, gRPC moaxoauT He 171 BceX Pa3HOBUIHOCTEN MeXK-
MPOIECCHOTO B3aUMO/IEHCTBUSA. BbI I0JKHBI IPOAHATN3UPOBATH CBOU OM3HEC-Tpe-
6oBaHusT U BLIOPATD MOAXOSIININ TPOTOKOJ 0OMeHa coobteHnsiMu. HekoTopbie
13 PEKOMEH/IAIIT O TOM, KaK cJIeJIaTh JaHHBIH BEIOOD, IIPUBOASATCS B TyIaBe 8.

Kak yse 06CysKaa/0Ch B IPEABIAYIIEM pas/ese, B 00JacTH MEKIIPOIIECCHOTO
B3aMMO/IEMCTBUS CYIIECTBYET MHOKECTBO U3BECTHBIX U HOBBIX TEXHOJOTHH.
Bbl 10/IKHBI 4Y€TKO MIPEACTABISATH CUJIbHbIE U cabbie croporbl gRPC 1o cpas-
HEHUIO ¢ aHAJIOTHIHBIMU WHCTPYMEHTAMM, 3aBOE€BABIIIIME TOMYISPHOCTD B MUPE
pa3paboTKK COBPEMEHHDBIX MPHUJIOKEHUI; 9TO TIOMOKET BaM BHIOPATH JIJIST CBOMX
cepBUCOB HanboJiee MOAXOMSIIUI TPOTOKOJL.

(paBHeHue gRPC c gpyrumu nporokonamu: GraphQL u Thrift

Mbi opo6HO 06Cy AN HEKOTOpBIe KitoueBbie orpannuernss REST, mociy-
skuBIme npuantoil cozmanust gRPC. Ho BMecTe ¢ TeM MbI MOKeM HabJIIOIATH
HosiBJIeHUe GOJIBIIOTO KOJIUYeCTBA HOBBIX TexHosoruit IPC, mbrraiommxcest yios-
JIETBOPUTH Te ke ToTpebHoCTH. HIke MBI pACCMOTPUM YacTh U3 HUX U CPABHUM

nx ¢ gRPC.

Apache Thrift (thrift.apache.org) — RPC-dpeiimBopk (M3Ha9aIbHO paspaboTaHHbII
rxommanueii Facebook u satem nepepanusiii honxy Apache), moxosxuii na gRPC.
Ot ncnob3yer coOCTBEHHBIN SI3BIK OTIPEIe/ICHISI HHTEP(hECOB U TIOIEPKITBACT
60JIbIIOE KOJIMYECTBO SI3bIKOB porpammuposanust. Thrift mossosser onucbBarh
TUTIBI JAHHBIX U WHTEPdEich cepBUCOB B daiise onpeaenenns. KoMmmuiasatop
Thrift npuHUMaeT aToT (hailr Kak BXOAHbBIE JaHHbIE ¥ TeHEPUPYET U3 HETO KO
JUISL KIMEHTCKOM 1 cepBepHOil cToponsl. Tpancrnoprabiii caoii Thrift mpegocras-
JisieT abCTPAKINK JIJIsT CETEBOTO BBOJIA,/BBIBOJIA, YTO MO3BOJISIET OTACTUTH BalITH
OIIPEJIEJICHNUST OT OCTAILHOI CHCTEMBL. ITO 3HAYUT, YTO OH yMeeT paboTaTh MOBEPX
JI060TO TPaHCIIOPTHOTO MpoToKoJIa, BKaodas TCP, HTTP u . x.
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Ecom cpasauts Thrift ¢ gRPC, T0 06a ipoekTa nMeIoT IIPaKTHYEeCKH OIMHAKOBbIE
aApXUTEKTYPHBIE TPUHITATIBI U CTIEHAPUHU UCTIOTb30Bannsd. OMHAKO MEXKITY HUMA
€CTb HECKOJIbKO Pa3JINYuil.

Q Tpancnopmmuoii npomoxon. Pazpaborunku gRPC moxeprBoBanu yHUBEP-
CAJTbHOCTBIO B T0J1b3Y TiepBokIaccHoi noanaep:kku HTTP /2. [lpumenenue
pacIMpeHHbIX BO3MOKHOCTEH 9TOTO MPOTOKOJIA TTO3BOJUIIO TTOBBICUTD A(h-
(DEKTUBHOCTD ¥ PEaTM30BaTh MOTOKOBbII 0OMEH COOOIIEHUSIMU.

Q ITomokosas nepedaua dannvix. Onpenenennst gRPC-cepBrCOB UMEIOT BCTPO-
eHHYIO TOAZIEPKKY IBYHATIPABIEHHO TTOTOKOBOI TTepeaun JaHHbIX (MEKIY
KJIMEHTOM U CEPBEPOM).

Q Pacnpocmpanenrnocmo u coobuecmeo. Uro kacaercst remnos BHepetusi, SRPC
JIEMOHCTPUPYET OBOJIBHO MPUJIMYHbBIE TTOKA3aTen U 00JIaaeT XOPoIrei
3KOCHUCTEMOH, TocTpoeHHo BOKPYT mpoekToB hougma CNCE. K Ttomy ke y co-
ob6mrectBa gRPC ecTh MHOTO XOPOIITHX PECYPCOB, TAKUX KAK JOKYMEHTAIHS,
CTOPOHHUE TIPE3EHTAINH ¥ IIPAKTUYECKIE TPUMEPDI PUIIOKEHMUIA, UTO JIe/1aeT
Mepexo/l Ha ATy TEXHOJIOTHIO OoJtee TagkuM 1o cpasaermio ¢ Thrift.

Q Ilpoussodumenviocmo. Y Hac HeT O(UIUATBHBIX PE3YIbTATOB CPABHEHUS
gRPC u Thrift, Ho B IHTEepHETE MOKHO HATH HECKOJIBKO CAallTOB, KOTOPbHIE
OTIEHUBAIOT CKOPOCTD 9TUX JIBYX ITPOTOKOJIOB, I TPUBOINMBIE ITU(PHI TOBOPST
o ipenmytiectse Thrift. Tem He Meree npoussoautebHOCTH gRPC TiHIATEHHO
TECTUPYETCS € BBIXOJIOM MOYTH Kak/101 HOBOM Bepcuu (oreil.ly/Hy3mJ), Tak uTo
JIaHHBIN (hakTOpP BPsiL Jin Oy/IeT PEiaroIuM PU BEIGOPE MEKLY STUMU TEXHO-
goruamu. CyrectByiot u ipyrie RPC-hpefiMBOpKH ¢ aHATTOTHYHBIMU BO3MOK-
Hoctsimu, Ho gRPC Ha ceropusIHmil 1eHb — HanboJiee CTaHIapTU3NPOBAHHOE,
COBMECTHUMOE ¥ TITUPOKO PACIIPOCTPAHEHHOE PEIleHre B TaHHOU 00JIaCTH.

GraphQL

GraphQL (graphgl.org) — eltie 0/{Ha TEXHOJIOTHSI ISt MEKITPOIIECCHOTO B3aNMOJIETi-
crBust (paspaborantas kommanueit Facebook v crangaprusnpoBattas B kauecTse
OTKPBITOTO TIPOTOKOJIA), HaOMPAToIiast [OBOJBLHO CEPHE3HYIO TOMYJISIPHOCTB .
Omna mipezicTaBiisieT co60it sI3bik 3apocoB st API u cpe/ty BBIOTHEHMS /71T
BO3BpAIIEHNUS B OTBET HA AT 3aITPOCHI nMetonmxcs ganibix. GraphQL moaxomur
K mpobJiemMe 00IIeHNsT MEKLY KINEHTOM M CePBEPOM COBEPIIEHHO MO-APYroMYy,
MO3BOJISISA KIIMEHTAM CAMUM OTIPE/IENISTh, KaKue JAHHbIE UM HYKHBI U B KAKOM

1 Cwm.: Banxc A., Hopcenno E. GraphQL: s13bIK 3a1IPOCOB /1711 COBPEMEHHbBIX BEO-IPIIIOKEHUIT, —

CII6.: ITurep, 2019.
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(opmare nx cremyer BepHYTh. B cBoto ouepenn, gRPC npemmaraer hukcnupo-
BaHHBIN KOHTPAKT JIJIST YAAJIE€HHBIX METO/IOB, HA OCHOBE KOTOPOTO TTPOUCXO/IHAT
KJIMEHT-CEPBEPHOE B3aUMO/ICHCTBHE.

GraphQL syurire moaxoauT st cepBrucoB 1 API, oCTyIHBIX HEMOCPEACTBEHHO
BHEITHUM TTOTPEOUTEIISIM, 0COOEHHO €CJIH KJIMEHThI XOTST JIyUllie KOHTPOJIUPOBATD,
KaKue MMEHHO JIaHHbIE JI0JIKEeH BO3Bpalarh cepsep. lIpencrasbre, K mprMepy, 4To
B HAIIIEM THIIOTETHIECKOM HHTEPHET-MarasiHe oTpeOuTesIsiM cepBuca ProductInfo
TpebyeTCst TOIbKO YacTh MH(MOPMAITHN O TOBAPaX,  HE UX MOJTHOE OMMCAHIE, 1 TIPH
3TOM UM HY3KeH c11ocob Bbibopa noaxoaamux atpuodytoB. GraphQL mo3Bosisiet
CMOZEIMPOBATD CEPBHUC TAKUM 00Pa3oM, YTOObI HOTPEOUTEIN MOLIN 0OPaILAThCs
K HEMY 32 He0OXOIMMO#T HH(MOPMAIHEld, HCTTOJb3YsT OTHOUMEHHBII SI3BIK 3aITPOCOB.

C nparmarudeckoil Touku 3peHusi GraphQL srydiie Bcero npuMeHsITh J1Jist cep-
BucoB U API, ocTynmHbIX cCHApy»KH, TOTZa KAK BHYTPEHHUE CEPBUCHI, CTOSIIITNE 32
aTuMu uHTepdeiicamu, Jydiie peayn3oBbiBaTh ¢ momoribio gRPC.

Temnepb paccMOTPUM HEKOTOPBIE peabHble puMephl BHepeHust gRPC.

gRPC B peanbHbIX yC10BUAX

Yenex mo60ro mpoTOKOJIa MEKITPOIIECCHOTO B3AUMOIEHCTBISI BO MHOTOM 3aBUCHT
OT €ro 00IIIe0TPACTIEBOTO BHEPEHHS, a TAK/KE OT €T0 TT0JIb30BaTeieil u pa3pabor-
qukoB. [Iporokon gRPC mupoko nmprMeHsieTcst JIst CO3/I[aHUsI MUKPOCEPBHUCOB
00/1a4HO-0PUEHTHPOBAHHBIX MPHIOKeHUH. OOCYIMM HEKOTOPBIE 13 KJIFOUYEBBIX
ucropuii ycriexa gRPC.

Netflix

Netflix (https://www.netflix.com/by/) — KoMTIaHU:I, TTPEIOCTABIISIONIAS TOTOKOBOE
Bu1€0 110 To/rmcke. OHa Oblia OTHUM U3 THOHEPOB B IIPAKTHYECKOM TIPUMEHEHUH
MHUKPOCEPBUCHOW apXUTEKTYPhI B KPYIHbBIX Maciitabax. [Torpeburenn MoryTt
IpOCMaTpUBaTh BUEO Yepe3 yrpasiseMmbie cepBuchl (unmm API), mocTymHbie
CHapyH, a uX paboTy 00eCcreyrnBaOT COTHU BHYTPEHHUX CEPBUCOB. B cBsi3n
C 9TUM MEKITPOIlecCHOe (MJIN MEKCEPBUCHOE ) B3AUMOJIECTBUE — OJIUH U3 CAMBIX
Ba)KHBIX ACTIEKTOB JIaHHOU cucTeMbl. Ha HawampbHOM aTare peaqnsanu MUKPO-
cepsucos komianust Netflix cosgana coOCTBEHHbII TEXHONIOTMYECKUIA CTEK ISt
IPC 1a ocrose REST-cepsucos, paboratoniux nmosepx HTTP /1.1; 510 mokpbiBaio
moutr 98 % Bcex ClieHapueB UCTIOIB30BAHNS JAHHOTO TIPOTYKTA.
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Ho co BpemeneMm, KOr/ia aTOT OX0/ HadaJl IPUMEHSAThCsT B Mactirabax VHTep-
HeTa, Pa3paboOTYMKK cTau HabJII0aTh HEKOTOPBIE €ro orpanndyeHus. MHorme
norpeburesn REST-MUKPOCEPBUCOB IPUXOAMIOCH IIUCATD C HYJIsT, aHATIU3UPY ST
uX pecypchl U popMaThl COOOIIEHMIT. DTO 3aHUMAJIO MHOTO BPEMEHU, CHIKAJIO
MPOYKTUBHOCTD Pa3zpabOTYNKOB ¥ MOBBIIIAJIO PUCK JOIYIIIEHHSI OIMTUOOK B KOJIE.
Peasmzanust u morpebiieHre CEPBUCOB TOXKE 3aTPY/IHSJINCH BBU/LY OTCYTCTBUSI
TEXHOJIOTUI JIJIT MCUEPIBIBAIONIETO OlpeiesieHns X nnrepdeiicos. Brauaie,
4T06bI 000HTH GOMBITUHCTBO 13 9TUX pobJeM, kommanust Netflix coznama BHy-
tpennuit RPC-dpeitMBOpK, HO MOC/Ie UCCIeI0OBAHMS YiKe TOTOBBIX TEXHOJIOTHIA
BeIGOp a1 Ha gRPC. B xo/1e nccsenoBanust 0GHAPYKIIOCH, 4TO TPOoTOK0JI gRPC
BBITOTHO OTJIMYAJICS C TOYKH 3PEHUS TIPOCTOTHI UCTIOTIB30BAHUST U ITPEIOCTABIISLI
BCe HEOOXOIMMbIE BO3MOKHOCTH.

Buenpenne gRPC B Netflix npuBesio k orpoMHOMY CKa4Ky MPOAYKTUBHOCTH
paspaborurkoB. Harpumep, COTHI CTPOYEK CAMOITICHOTO KO/IA, KOTOPBIE PAHbIIIE
TpeGOBAIMCH IS KasKIOTO KIMEHTa, ObLIN 3aMEHEHBI JIBYyMsI-TPEMST CTPOYKAMU
B proto-(aiise. baarogapst gRPC Ha cozmanue kieHTa yXOAUT HECKOJIBKO MU-
HYT, a He J[B€ WJIU TPH HEJe/IN, KaK paHblile, 3HAYUTENbHO YIYUIIIIach 00mast
cTabUIIbHOCTD TIAT(HOPMBI, TOCKOJIBLKY MTPOTpaMMHUCTaM OOJIbIIe He HYKHO BPYY-
HYIO PEIM30BBIBATH OOJIBIITIHCTBO TOTPEOUTETLCKIX BO3MOKHOCTEIT; K TOMY JKe
Terepb Y HUX eCTh KOMITJIEKCHBIN 1 GE30TacHBIN criocob onpetesienust naTepdeii-
COB cepBHUCOB. Birarogaps MOBBIIEHUTO TIPOU3BOAUTETHHOCTH CHUZUIACH 00TIast
narerrnocth miaardopmbl Netflix. TToxoxke, uro ¢ MmomenTa Bueapenus gRPC
B KaueCcTBe OCHOBHOTO CPEJICTBA MEKITPOIIECCHOTO B3AUMO/IEHCTBUSI HEKOTOPbIE
BHYTpPEHHIE TPOeKThl KoMIanuu (Takue kak Ribbon; oreil.ly/qKgv4), peainszoBbi-
Basurne IPC noBepx REST u HTTP, npexkpaTuiin akTHBHOe Pa3BUTHE U TETIEPH
MIPOCTO MOJIEPKUBAIOTCS B paboYeM COCTOSTHUM.

etcd

eted (oreil.ly/wo4gM) — HazieKHOE pacipeesieHHOe XPaHUJIUIIE THIIA <KJIH0Y —
3HAUYEHHUE», TPeIHa3HAYCHHOE JIJIsT XPaHEeH s HanhoJiee BaXKHBIX IAHHBIX B Pac-
MpesieJIeHHBIX crucTeMax. JTO OIMH M3 CAMBIX MTOTYJIIPHBIX OTKPBITHIX TPOEKTOB
dorma CNCF, koTOpBIil UHTETPUPOBAH BO MHOTHE APYTHE OTKPBIThIE HHCTPY-
MeHTBI, Takre Kak Kubernetes. OuH u3 KiroyeBbIx GakToOpoB ycIexa mpoToKoJa
gRPC coctout B TOM, 4TO y HETO €CThb ITPOCTOM, YeTKU 1 JIETKUI B TPUMEHEHU N
nosbzosareabekuil API (oreil.ly/v-H-K). 11 6marozapst atomy unrepdeiicy eted
MOJKET MCII0JIb30BaTh Bce npenmytiectsa gRPC.
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Dropbox

Dropbox — cepBuc xpanenus (hailyioB, KOTOPBIN TPeIOCTaBIsIET 00JIauHOe Xpa-
HUJIAIIE, CHHXPOHU3AINIO TaHHbIX, THYHOe 001ako 1 kanenTckoe [10. Dropbox
COCTOUT M3 COTEH MUKPOCEPBKCOB, HAIMCAHHBIX Ha Pa3HbBIX s3bIKaX 1 0OMe-
HUBAONAXCI MUJIJTMOHAMH 3aITPOCOB KAXKIYIO CeKyHAy. V3HauasbpHO B HEM
HCITOJIB30BATOCH HEecKOIbKO RPC-(hpeliMBOPKOB, B TOM YHCsIe U CAMOTIMCHBIH,
C HECTaH/IAPTHBIMU TIPOTOKOJIAMU JIJIT PYYHOU Cceprain3aliuy 1 Jiecepruaimsa-
un, a Takske Apache Thrift u ycrapesimags RPC-cucrema Ha 0CHOBE ITPOTOKOJIA
HTTP/1.1 u coobuiennii B hopmare protobuf.

B urore paspaborunku Dropbox nonrocrsio nepenum va gRPC (uto, HoMmuMo
IPOYEro, TIO3BOJIKIIO UM MCIOJIb30BATh YiKe rOTOBbIE (hOPMATBI COOOIIEHH I, OTIN-
cannble ¢ momolibio Protocol Buffers). Tak na cset nosisuicss RPC-dpeiiMBopk
Ha ocHoBe gRPC nox nazsanunem Courier (oreil.ly/msjcZ). Ero 1menpio 66110
He cospanne nHoBoro RPC-mporokoma, a materparusg gRPC ¢ yxe cymiecTBy-
fomieit B Dropbox nndpacrpykrypoii. Pazpaborurku Dropbox pactmpuiun gRPC
C IeJIBIO YIOBJIETBOPHTD OTIpe/ie/IeHHbIe TPeOOBaHMsI, OTHOCSIIMECS K ayTeHTH-
(bukanmu, apropusariy, 0OHapPyKEHUIO CEPBUCOB, COOPY CTATUCTHKH, JKypHa-
JINPOBAHUIO COOBITUI 1 CPEICTBAM BBITIOJHEHUST TPACCHPOBKH.

OTHU UCTOPUHU yCIIeXa TOBOPST 0 ToM, 4T0 gRPC — mpocToii TpOTOKOJI MEKITPO-
1IECCHOTO B3aMMO/IEHCTBUST, KOTOPBII MTOBBIIIAET TPOYKTUBHOCTD M HAJIEKHOCTD,
[I03BOJISASI CO3/1aBaTh CUCTEMBI, paboTaromiue B Maciirtabax MHrepHeTa. ITO JIHIITH
HEKOTOpble U3 HanboJjiee U3BECTHBIX IIEPBOIPOXOAIEB B cepe BHeAPEHUS
gRPC. Obiiiee ke KOJMYECTBO TIPOEKTOB, UCIIOJIb3YIOIINX JaHHbII TPOTOKOJI,
MMOCTOSTHHO pacTeT.

Pe3lome

CoBpemMmeHHbBIe pacipeie/ieHHble MPUJIOKEHUS U CEPBUCHI PEIKO HAXOISATCS
B U30JIALUU, I METOAbI MEKIIPOIECCHOTO B3aUMOIEICTBIUSL, KOTOPbIE X 0Obe/I1-
HSIIOT, — OJIMH U3 CAMBIX BKHBIX UX acriekToB. gRPC — macirrabupyemoe 1 THITO-
6esomacHoe pelieHne co caaboii CBI3aHHOCTHIO, II03BOJIAIOIEEe OPraHU30BbIBATh
IPC 6ouee apheKTUBHO, YeM TPaLUIMOHHBIE CPECTBa, OCHOoBaHHbIe Ha REST/
HTTP. brarogapst aToMy BO3MOKHO COCINHSTD, BBI3BIBATH, AIMUHUCTPUPOBATD
1 OTJIAKMBATDH pacipe/ie/ieHHbIe TeTePOreHHble TPUJI0KEHHS B CTHIIE, KOTOPBIi
IO CBOEH MPOCTOTE MAJO YeM OTIMYAETCs OT BBI30Ba JOKAJBHBIX (DYHKIIUI 110
CEeTEBbIM TPAHCIIOPTHLIM IIPOTOKOIaM Hanogobue HTTP /2.
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gRPC Taxxe MOKHO CUMTATD CJICAYIOIUM 3TAIIOM 3BOJIOLUN TPAJAUIIMOHHOIO
nogxona Kk RPC, smmienHbIM TpeskHUX orpaHndeHuil. J[aHabIil IpOTOKOJ MIMPOKO
MIPUMEHSETCS PA3TMYHBIMI MHTEPHET-TUTAaHTaAMH B Ka4eCTBe CPeJICTBA /I MEXK-
MPOIIECCHOTO B3AaUMO/ICHCTBYS 1 Yallle BCETO UCIIOIB3YETCs B IIEJISIX HAJTAKUBAHUS
CBSI3U MEK/ly BHYTPEHHUMU CEPBUCAMU.

3HaAHUA, TOJyIeHHbIe BAMU B 9TOH TJIaBe, CTAHYT XOPOITNUM TIO/ICTIOPbEM IS
U3y4deHUs JAaJbHENIero MaTepuasa, NOCBSAIEHHOTO Pa3JIMYHbIM acleKTaM
B3anmozeiictBus Ha ocHoBe gRPC. B ciemyroteil rimaBe Mbl TPUMEHUM TIPU-
obOpeTeHHbIe HABBIKM HA MPAKTUKE U MOIMBITAEMCSI CO3/IaTh C HYJIsl HACTOSIIIEE
gRPC-nipuoxkenue.



[NABA 2

Hauano pa6otbi
cgRPC

XBarut Teopuu! Bocrosbdyemcs TeM, uTO BBl y3HAJIU B ry1aBe 1, /715 co3panus
¢ myns Hactogiero gRPC-npuoskenns. C momorbio g361k0B Go 1 Java MbI Ha-
nuieM poctoil gRPC-cepBuc U KIMEHT, KOTOPbIi OyAeT K HeMy 00paliaThCsl.
B mpottecce pazpabotku BbI HayunTech omchiBaTh gRPC-cepBuch Graromapst
Protocol Buffers, reneprpoBath cepBepHBIi KapKac W KJIMEHTCKYIO 3arJIyIIKY,
peasin30BbIBaTh OM3HEC-IOTHKY cepBrca, 3aiyckaTh gRPC-cepBep BMecTe ¢ co3-
JTAHHBIM BaMU CEPBUCOM 1 00PAIIaThCsI K TIOCJETHEMY € TIOMOIIBIO KITMEHTCKOTO
TIPUJIOKEHUS.

BocriosbayeMest IpruMepoM HHTEPHET-Mara3iHa U3 riasbl 1 1 monpobyem co3/iaTh
CepBHC, OTBeYAIHii 3a yrpasieHue ToBapamMu. OH OyeT J0CTyeH yIaleHHo,
" ero HOTp€6I/IT€]H/I CMOTyT I[O6aBJIHTb B CUCTEMY HOBbIE TOBAPbI U 3allpalllnBaThb
urdopmarmio o Hux 1o ux ID. Bee onucantoe 6y/1eT CMOIETNPOBAHO € TOMOTIIBIO
gRPC. [lnst peanusanuu JaHHOTO MPUMeEPa MOKHO BBIOPATh J11000i1 SI3BIK, HO
B 9TOi1 T71aBe Mbl OyjieM ripumersTh Go u Java.

B penosutopun MCX0OGHOTO KOAA [ 3TON KHUTHU €CTb IBe peannus3anun
IaHHOTO npuMepa: Ha Go 1 Ha Java.

Ha puc. 2.1 Mbr mokasanm, Kak TPOUCXOJUT KJIUEHT-CEPBEPHOE B3aUMOJIEH -
CTBUE TIPU BHI30BE KaKJIOTO METO/Ia N3 cepBuca ProductInfo. Ha cepBepe BbI-
noausetrcss gRPC-cepBuic, KOTOPHIN TTPEAOCTABIAET ABA yAATEHHBIX METOIA:
addProduct(product) u getProduct(productId). JI1o60i n3 HUX MOXKET ObITH
BbI3BaH KJIMCHTOM.
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gRPC-knueHT gRPC-cepBep
Job6asneHne —————— addProduct(Product) —p DyHKUMA

ToBapa R Result(ProductiD) ~ --------- addProduct()
Cepsuc

Productinfo

N3BneyeHne ——  addProduct(Product) — b DyHKUns
ToBapa - Result(ProductlD) ~ --------- getProduct()
Java Go

Puc. 2.1. Knuent-cepsepHoe B3aumogeiictane cepsuca Productinfo

Haunewm peanusaiuio atoro npumepa c onpesesnenust gRPC-cepsuca ProductInfo.

OnpepeneHue cepBuca

Kak Bbr yoke 3HaeTe 3 r1aBbi 1, lepBbIM J1e10M 1ipu pa3paboTie gRPC-1pusioskeHst
HY’KHO OTIPeIesIuTh UHTepdelic cepBruca — TO eCTh OMUCATh METOJIbI, KOTOPbIE
HoTpeOUTEIH MOKET BBI3BIBATD YAAJICHHO, UX TTApaMeTphl U (hopMaThl coobIie-
HUH 1 T. 1. DTO ETAETCST C TOMOIIIBIO SI3bIKA OTpeiesieHmns narepdeticos (interface
definition language, IDL) Protocol Buffers (oreil.ly/1X5Ws), 1cmoib3yemMoro
B gRPC.

B rraBe 3 Mbl 6oree OZPOOHO OOCYAMM METOMbI ONpefe/IeH s CepBICOB,
KOTOpble IPYMEHSIIOTCS B Pa3HbIX CTUIAX 0OMeHa coobueHusiMIL. Bee, 4To
kacaetcs Protocol Buffers u peamsariiu gRPC, 6ymet paccMoTpeHO B I71aBe 4.

OnpenemuBIINCH C OU3HEC-BO3MOKHOCTSIMU CEpBUCA, BBl MOYKETE OIIMCATDH UH-
Tepdeiic, KOTOPHIT 6y11eT YIIOBJIETBOPATH €T0 Tpe6OBaHI/IHM. B namem npumepe
CcepBUC ProductInfo 6y/1eT MMETD /[Ba YAAJIEHHBIX METO/a, addProduct (product)
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" getProduct (productId), 1 Ba THIIa COOOIIEHMIT, Product 1 ProductID, KOTOpPbIe
9TU METO/IbI IPUHUMAIOT ¥ BO3BPAIIlAIOT.

Jlaibiiie Bce 9T0 HYsKHO onucath B (hopmare Protocol Buffers, npuroamom st
olpe/ieJIeH1st KaK CePBUCOB, TaK 1 TUIIOB cooOmieHnii. CepBrc COCTOUT U3 METOIOB,
KasK/IbIii 13 KOTOPBIX KMEET TUII U BXOAAIINE /UcXospe napamerpbl. CoodiieHme
COCTOWUT W3 TIOJIEH, & Y KasK/I0TO MMOJIST €CTh TUT ¥ YHUKATbHBINA nHeKC. [Tog1poOHO
MIOTOBOPKM O TOM, KaK ONPEAETUTh CTPYKTYPY COOOIIEHMSL.

Onpepenexue coobLieHumit

Coobuwenue — cTpyKTypa JaHHBIX, KOTOPas TIEPEAAETCST MEK/TY KIUEHTOM U CEp-
Bucom. Kak Buzno Ha puc. 2.1, B mpriMepe ¢ ProductInfo cooOIeHust ObIBAIOT ABYX
tunoB. IlepBoiil peiHazHaveH s onucanus Toapa (Product), UCIIOJIb3YeETCS
npu 106aBICHUN HOBBIX TOBAPOB B CUCTEMY 1 BO3BPAIIEHUH YK€ CYIIECTBYIONIHX.
Bropoii cay:kuT YHUKaJIbHBIM HAeHTU(MUKATOPOM (ProductID), TPUMEHSIETCS
TIPY U3BJIEYEHNN OIIPE/IeJIEHHOTO TOBapa M3 CUCTEMBI M BO3BPAIAETCH, KOTIa
3TOT TOBAp M0OABJISIIOT BIIEPBBIE.

O ProductID — yHUKaJbHBINA HAEHTU(HUKATOP TOBapa, KOTOPHIH MOXKeET ObITh
CTPOKOBBIM 3HaueHueM. Mbl MOKeM OO0 OnpeaeuTh COOCTBEHHBINA THII
COOOUIEHUI CO CTPOKOBBIM I10JIEM, JIUOO UCIOIb30BATh CTAHAAPTHBIN THII
google.protobuf.StringValue, goctynubiii B 6ubsmoreke Protocol Buffers.
B arom npumepe MbI BbiGepeM repBbiii myTh. Ompe/esierie Tiia coooeHni
ProductID mokasaHo B juctunre 2.1.

JinctuHr 2.1. OnpepeneHue Tuna coobweHun ProductID B popmarte Protocol Buffers

message ProductID {
string value = 1;

}

Q Product — Hamr cOOCTBEHHBIN TUII COOOIIEHUIN, KOTOPBII COAEPKUT OIMUCAHNE
TOBapa B HallleM HHTepHeT-Marasuie. MokeT uMeTh Habop 10J1ei, CBSI3aHHbIX
co cBoiicTBaMu ToBapa. Mbl Oy/ieM MCXOIUTh U3 TOTO, YTO Product COCTOUT
U3 CJIeYIOIIUX TTOJIeii:

* ID — YHUKAJbHBIN UAEHTUDUKATOP TOBAPA;
* Name — Ha3BaHMeE TOBapa,
* Description — onucaHue ToBapa;

* Price — I1eHa TOBapa.
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Terepb MbI MOJKEM OIIPEIEIUTD Halll TUIT cooOIeH i ¢ omolibio Protocol Buffers,
KaK IIOKa3aHo B JiMcTUHTE 2.2.

JinctuHr 2.2. Onpegenexye Tuna coobueHnii Product B ¢opmarte Protocol Buffers

message Product {
string id = 1;
string name = 2;
string description = 3;
float price = 4;

Howmepa, mprucBoeHHBIE TTOJISIM COOOIIEHH, UCIOMb3YIOTCS B IIEJISAX UX UACHT-
dukarun. [ToaToMy MBI He MOJKEM YKa3aTh OJMH U TOT JKe HOMED JIJIsT IBYX MOJIEH
B OIIpe/IeJIeHIH OJHOIO ¥ TOTO e coobienus. Bosee moapo6Ho 0 MeToaukax
omnpezesnenus coobuenuii B Protocol Buffers u o Tom, ouemy y kasmoro 1mosist
JOJIZKEH ObITh YHUKAJIBHbII HOMED, Mbl IIOTOBOPUM B TJIaBe 4. A 1oKa IpuMuTe
9TO 3a MPaBUJIO.

Bubmoreka protobuf mpegocTasiser HAGOp CTAHAAPTHBIX TUIIOB COOOIIe-
HUI. MBI MOKEM MCIIO/Tb30BAaTh X B OIIpeNeIeHNY HallleTO CEPBUICA, BMECTO

TOro 4T0OBI CO3[aBaTh aHaIOrN. IlofpobHee 06 9TVX THIIAX MOXKHO OYNUTATH
B gokyMmeHTaruu Protocol Buffers (oreil.ly/D8Ysn).

Tak, MbI 3aKOHYHIIH C OTIPe/Ie/IEHITEM TUTIOB COOOTIEH I /7sT cepBHca ProductInfo.
Temepb MOKHO TIEPETH K OTIpeieIEHIIO ero mHTepdeiica.

OnpepneneHue cepBucoB

Cepeuc — HabOp yIaJEHHBIX METOOB, JOCTYITHBIX KJUEHTY. B Hamem mpu-
Mepe y cepBuca ProductInfo ecTh ABa Takux Meroza: addProduct(product)
u getProduct (productId). CoryacHo npaBuiam, KOTopbie aeiicTByoT B Protocol
Buffers, kaskaplii yiajeHHbI METO MOKET UMETh TOJIBKO OJUH BXOSIIUIT Ma-
paMeTp ¥ BO3BpaIlaTh JUITh OHO 3HaUYeHne. Eciu Ham HYKHO mepesaTh METOLY
HECKOJIBKO 3HaYEeHUH, TO UX HEOOXOAUMO CTPYIITUPOBATH B OJJHOM COOOIIIECHUL.
MenHo tak Mbl MOCTYININ ¢ METOIOM addProduct, 17151 KOTOPOIO OBLT o1peziesieH
HOBBI TUTT cOObIIeHN  Product.
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U addProduct co3fiaet B cucteMe HOBBIH ToBap (Product). [IpuHumaeT B kauecTBe
BXO/JIHBIX JIAHHBIX CBEJCHUST O TOBAPE, U €CJIM OH OBLT YCIEIHO 100aBIIeH,
TO BO3BpANIaeT ero uaeHTUu(GUKAIMOHHBIN HOMep. OmpeneseHrne MeToIa
addProduct 110Ka3aHo B juctunre 2.3.

JinctuHr 2.3. OnpepeneHune metopa addProduct B popmaTe Protocol Buffers

rpc addProduct(Product) returns (google.protobuf.StringValue);

U getProduct ussiekaeT nngopmaiiuio o Topape. [IpuHnMaeT B KauecTBe BXOJI-
HBIX JIAHHBIX ProductID 1 BO3BpAIaeT Product, €CJI1 TAaKOI TOBAP IIPUCYTCTBYET
B cucteme. OtpesiesieHne MeTo/1a getProduct MOKa3aHo B JincTUHTE 2.4.

Jluctunr 2.4. OnpepeneHue metoaa getProduct B popmarte Protocol Buffers

rpc getProduct(google.protobuf.StringValue) returns (Product);

Eciu o6beanHuTh Bee COOOMEHNST M CEPBUCHI, TO MOJYYUTCS MOJHOIIEHHOE
omnpepenenue ProductInfo B hopmare Protocol Buffers, kak mokasano B -
crunre 2.5.

JinctuHr 2.5. Onpepenexne gRPC-cepsuca Productinfo B popmarte Protocol Buffers

syntax = "proto3"; @
package ecommerce; @

service ProductInfo { ©
rpc addProduct(Product) returns (ProductID); @
rpc getProduct(ProductID) returns (Product); ©
¥

message Product { @
string id = 1; @
string name = 2;
string description = 3;

}

message ProductID { ©
string value = 1;

}

© Ormnpenernenrie cepBrca HauMHaeTcst ¢ ykasanusi Bepcuu Protocol Buffers
(proto3), KOTOPYIO MBI HCITOJIb3YEM.
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@ llMeHa MaKeToB IMMO3BOJISIOT IPEIOTBPATHTH KOHMIMKTH UMEH MEK/Y TUTIAMU
cOOOIIEHUN 1 TaKKe CYKAT st TeHepaI[ui KoJia.

© Ompenenenue nuntepdeiica gRPC-cepsuca.

@ VY naseHHbli MeToJ /151 100aBIeHr s TOBapa, KOTOPBIN BosBpaiiaer 1D sToro
TOBapa B KauecTBe OTBETA.

© Y manmeHHbIN METO 7T TOy4YeHns ToBapa 1o ero ID.
® Omnpenenene hopmaTa,/TrIa coodIeHni Product.

@ Iloue (mapa «<umst — 3Ha4eHue» ), xpansiiee ID toapa. O6JaaeT yHUKaIbHBIM
HOMEPOM, C TIOMOII[bI0O KOTOPOTO €T0 MOKHO UAEHTUMUIINPOBATH B IBONYHOM
dhopmare coobIIEHNT.

® Ilosb3oBarenbcKuii TATI U1 MAEHTU(HUKAIIMOHHOTO HOMepa ToBapa.

B onpenenennn Protocol Buffers moxkno ykasaTh mMs makera (Hampumep,
ecommerce), 4TOOBI TIPEIOTBPATUTH KOHMIMKTH UMEH B Pa3HbIX MPOEKTaX.
Ecam ykazaTs 9TOT makeT mpu reHepaiuy Ko/a 71T HallTiX CEPBICOB U KJINEHTOB,
UCIIONIB3Y$1 JAHHOE OIpe/IeJIeHIE, TO OHOMMEHHBIE TTAKEThI OY/IyT CO3aHbl [Tt
COOTBETCTBYIOININX SI3BIKOB ITPOTrPAMMUPOBAHUS (KOHEYHO, TOJTBKO MPU HATUIUU
B CAaMOM $3bIKe TaKOTO MOHATHSA, Kak naxem). B nMeHN makeTa MOKHO yKa3aTh
HOMEp BepCUu — HAIPUMeED, ecommerce.v1 Uin ecommerce.v2. biarogapst atomy
Oymyle MakKOpHbIe U3MeHeHMs, BHocuMble B API, cMoryT cocylecTBoBarth
B OJIHOM KOJIOBOM Haze.

Pacnpocrpanenusie IDE (integrated development environments — uH-
TerpMpoOBaHHbIe cpefbl paspaboTku), Takme Kak Intelli] IDEA, Eclipse,
VSCode u fip., comep>xat momnonHenus st pabotsl ¢ Protocol Buffers. Ycra-
HOBMB OffHO 13 TaKUX JomonHeHnit B cBoeit IDE, BBI cMoXeTe C JIETKOCTbIO
CO3J1aBaThb OIpefie/ieHNsI COOCTBEHHBIX CEPBIICOB B JaHHOM (hopMare.

B sTOM KOHTEKCTE TaKKe CleyeT YIIOMSIHYTh O TIPOIecce UMITOPTA U3 JAPYTUX
proto-gaitiios. Ecii HaM HY’KHO HCII0JIb30BATh YK€ CYIIECTBYIOIINE TUIIBI CO-
0O6IIIeHTH, TO MBI MOKEM WX UMIIOPTHPOBaTh. Hampumep, 4ToOBI IPUMEHHUTD
THUTI StringValue (google.protobuf.StringValue), olipeieIeHHBIN B (haiijie wrap-
pers.proto, MbI MO’KeM UMITOPTUPOBATH (hatii google/protobuf/wrappers.proto
B HAIlIEM OIPe/IeJICHIH:



Peanu3auna 43

syntax = "proto3";
import "google/protobuf/wrappers.proto";

package ecommerce;

3aKOHYUB C OoIpe/ieJieHUeM, Bbl MOKeTe MepeiTu K peanusaruu csoero gRPC-
cepBHCa U ero KJINEHTA.

Peanusauus

Peanuzyem gRPC-cepBuc, cocToganuii u3 yaaaeHHBIX METOIOB, KOTOPHIE MBI
yKasajau B ero onpezaenernn. gRPC-KIMeHTbI CMOTYT 00paIaThecst K cepBepy
11 BBI3BIBATb 3TH METO/IBL.

Kax mokasano Ha puc. 2.2, MbI JOJKHBI CHaYaJIa CKOMITUITMPOBATD OIIpe/ieieHre
cepBuca ProductInfo M CreHEPUPOBATH MCXO/AHDBIN KO/ HA HYKHOM HaM SI3BbIKE.
gRPC umeet BCcTpoeHHYIO MOAMEPKKY BCEX MOMYJISIPHBIX SI3BIKOB, BKJIIOYAs Java,
Go, Python, Ruby, C, C++,Node u T. z1. SI3bIK MOJKHO BBIOPATh TIPU peayn3ainm
cepBuca mim kanenTa. [Ipr aTom cepBepras cTopoHa Bariero mpuIosKeHUS MOKET
ObITH HATTHCAHA HA OJTHOM SI3BIKE, 2 KJIMEHTCKast — Ha APYroM. B mantom npumepe
MBI peasin3yeM KJIUeHT u cepsep cpasy Ha Go 1 Ha Java, 4T0ObI BbI MOTJIM BBIOPATD
Ty pean3alliio, KOTopast BaM HPaBUTCsI GOJIBIIIE.

Onpepnenenue cepsuca Productinfo

Productinfo.proto

MoTpebutens Fexepupyem i F'eHepupyem OnucaHue
KJINEHTCKYIO i cepBepHbIn
3arnyLLKy J Kapkac npoAaykTa
v v
3arnyuwka Protocol Buffer q RPC-cepse
gRPC < nosepx HTTP/2 9 peep
Java Go

Pwuc. 2.2. Mukpocepsuc v notpebutenb Ha 0CHOBe OnpeaeneHIs cepBuca
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CrenepupoBaTh UCXOIHDIN KOJI U3 OITPEIeJIEHUS CEPBUCA MOKHO JIHOO0 BPYYHYIO,
CKOMITHIMPOBaB proto-aii ¢ momolrpio kommuisTopa Protocol Buffers (oreil.ly/
CYEbY), /160 myTeM UCIOIb30BAHNUS CPEACTB aBTOMATH3AIINH, TAaKNX Kak Bazel,
Maven win Gradle. ITocsientine uMeroT HaOOP TOTOBBIX MTPABUII JJIst TEHEPAIN
KOJIa BO BpeMsi COOPKHU MPOEKTa, U UX 3a4aCTyIO Jierde HHTETPUPOBATH B ATOT
rporiecc.

B atom nipumepe Mbi Oy1iem nctnosb3oBars nHerpyment Gradle muist c6opku Java-
MPHJIOKEHS 1 IOTIOJTHEHNE K HEMY C IeJThIO CTEHEPUPOBATH 13 proto-aiiia Koz
JUIS cepBuca M KiaveHTa. YTo KacaeTcst IPUIOKeHUsT, HanncanHoro Ha Go, Mbl
3ajieiictByeM komriisitop Protocol Buffers.

ITomaroso peamuzyem gRPC-cepsep u kuent Ha Go u na Java. Ho crnavasa
ybeauTech B TOM, 4TO B Balllel JIOKaIbHOM CUCTEME YCTaHOBJIEHBI KAK MITHUMYM

Java7wu Go 1.11.

Pa3pa6ortka cepBuca

CrenepupoBaHHBINT BaMU KapKac cepBHCa COMEPKUT HU3KOYPOBHEBBIN KO/,
HeoOX0UMBIi 11 yetanoByeHnst gRPC-coennnenns, a Takyke HYKHbIe BaM
TUITBI coobIeHuit u nHTepdeiics. Co3manne cepBrca 3aKII0YAETCST B Peaiii-
3anuu nHTepdeiica, KOTOPBI ObLI CreHePUPOBaH U3 €ro onpeesieHus. Haunem
¢ Go u 3aTeM MOCMOTPUM, KaK 3TOT K€ CEPBUC MOKHO PEATN30BaTh Ha SA3bIKE
Java.

Peanusauua gRPC-cepBuca Ha Go

Peammzarms cepsuca na Go cocront u3 Tpex maroB. CHavasa HaM HY>KHO CTeHEePH-
POBATH 3ATJIYIITKH JIJIsI OTIPEIEIEHUS CEPBUCA, 3aTEM PeaIn30BaTh ON3HEC-JIOTUKY
BCEX €TO Y/aJeHHBIX METO/I0B, CO3/IaTh CEPBEP, MPOCTYIIMBAIONINI 3a/IaHHBIT
MIOPT, U B KOHIIE 3aPeTUCTPUPOBATH CEPBUC JIJISI TIPUeMa KINEHTCKUX 3aIPOCOB.
Haunewm ¢ co3panust HoBoro MozyJisi Go, productinfo/service, KOTOpbIit OymeT
XPaHUTH KOJI CepBHca. BHYTpH 9TOr0 MOIyJ/Ist Oy/I€T HAXOAUTHCS MOAKATATIOT
ecommerce ¢ aBTOMAaTHYeCKU CTeHePUPOBaHHBIM (haitnom 3armymiku. Coznaiite
BHYTpPH KaTtajora productinfo mogkartasor service. Boiifinte B Hero u BBITTOJTHUTE
cJIelyIonryio KoManuay, YTOOBI CO3/1aThb MOZYJIb productinfo/service:

go mod init productinfo/service

CosznaB MO/LYJTb M TIOJIKATAJIOT BHYTPU HETO, BBl MOJIYYHUTE CJAEAYIONYIO CTPYK-
TYPY MOJLYJIA:
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- productinfo
- service
— go.mod
Foooo.

L— ecommerce
I_ .

Hawm Takske HY>KHO ykazaTb B (paiije go.mod 3aBUCUMOCTH C OIpPe/leJIEHHBIMU
BEPCUSIMHU, KaK II0Ka3aHO HUXKeE!

module productinfo/service

require (
github.com/gofrs/uuid v3.2.0
github.com/golang/protobuf v1.3.2
github.com/google/uuid v1.1.1
google.golang.org/grpc v1.24.0

)

B Go 1.11 mosBuiach HoOBas KOHILENIVS MOJ Ha3BaHMEM «MOZYIN», KOTO-
past o3BOJIsIeT pa3paboTUMKaM CO3aBaTh U coOMpaTh MpoekThl Ha Go 3a
npepenamy GOPATH. Yrto6sI co3pars Mopynb GO, HYXHO BOVITY B KaTaJIol,
HaxopAmuiica sa npenenamut $GOPATH/src, 1 BBITOTHUTD KOMaHY MHUIA-
JIM3aLy, yKa3aB UMA MOTY/LA:

go mod init <uma_modynsa>

[Toce MHULMANN3ALNN B KOPHEBOM KaTaJore MOAY/S MOSBUTCS ari
go.mod. 3aTeM BHYTPM 9TOTO MOAY/IsI MOKHO CO3JATh ¥ COOPATh MCXOFHBII
daitn. 151 moucka MMIoptupyembix GaiioB Go UCIONb3yeT 3aBUCHMOCTH
C OIIpefie/IeHHBIMY BepCHsAMI, TIepednciIeHHble B (aiine go.mod.

I'enepanus 3ariayiex Ui KJIMeHTa U cepBepa. Terepb Mbl BDYUHYIO CreHEPUPY-
eM 3arJIyIIKH [t KITHEeHTa U cepBepa, UCIoibayst komnussitop Protocol Buffers.
JLJ1s1 3T0TO HEOOXOAUMO BBITIOJTHUTH CJAEAYIOIINE IeHCTBHSI.

QO 3arpysuTb 1 yCTAaHOBUTH CaMblil cBeskuil Kommuisitop Protocol Buffers Bep-
cuu 3 Ha crpanwuite BbiryckoB GitHub (oreil.ly/Ez8qu).

BbI JO/DKHBI BBIOpATh KOMIIWIATOP, KOTOPBIL IIOAXONT Il Ballleil IJIaT-
¢dopmsr. Hanmpumep, eciu BbI UCIIONIb3YeTe KOMIIBIOTEP € 64-61THOI Bepcuet
Linux, a Bepcust Kommatopa Protocol Buffers nmeeT By X.X.X, TO BaM HY>KHO
3arpy3utb Qaiin protoc-x.x.x-linux-x86_64.zip.
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Q VYcranosure gRPC-61bI1MOTEKY € TOMOIIBIO CJIeAYIONIEl KOMaH/IbL:
go get -u google.golang.org/grpc
U ¥Ycranosure ponosnenue protoc jjist Go, BBIIOJHUB TAKYI0 KOMaH/LY:

go get -u github.com/golang/protobuf/protoc-gen-go

HO,ZIFOTOBI/IB BCe HeO6XO,ZII/IMO€, MbI MOJKEM CI'€eHEPUPOBATDb KO/ VI OIIpEAE/IEHUA
cepBuUcCa IIyTEM BBITIOJIHEHNA KOMaH/IbI protoc, KaK IIOKa3aHO HUKE:

protoc -I ecommerce \ i)
ecommerce/product_info.proto \ @
--go_out=plugins=grpc:<module_dir_path>/ecommerce ©

© Karasor, B KOTOPOM XpaHUTCA UCXOIHBIN proto-daiia n ero 3aBUCUMOCTH
(yKa3bIBaeTCsI C MOMOIIIBIO TTAPAMETPa KOMAH/IHOM CTPOKU - -proto_path uiu -I).
Ecom nngero ne ykasaTb, TO B Ka9eCTBE HCXOAHOTO OY/IET MCIOIb30BATHCST TEKY -
muii karaaor. BHyTpH Hero 0JKHBI HAXOUThCS Proto-Ghaiiyibl ¢ 3aBUCHMOCTSIM,
OpPraHMU30BaHHbBIE B COOTBETCTBUY C UMEHEM TTaKeTa.

@ IlyTs k proto-daiiry, KOTOPBIH BBl XOTUTE CKOMIUJINPOBaTh. KoMmuiagaTop
mpounTaet aTOT haiia u crenepupyet Koj Ha Go.

© Karasior, B KOTOpoM OyzieT COXpaHEH CreHepUPOBAHHBIN KO/

B pesynbprare BeITOTHEHNS KOMAHABI B 3aJaHHOM TIOIKaTaIOTe MOAYJIs (ecom-
merce) OyzeT crenepupoBat daiin saraymku (product_info.pb.go). Temepn
Ha OCHOBE 3TOTO CT€HEPUPOBAHHOTO KO/a HEOOXOAUMO Pean30BaTh OU3HEC-
JIOTHKY.

Peanusanus GusHec-noruku. /[y Havasa co3aaumM HOBbII (aiin productinfo_
service.go BHyTpHu Moy Go (productinfo/service) u peasnsyeM yajJeHHbIE
METO/Ibl, KaK ITI0Ka3aHo B JucTuHre 2.6.

JIncTuHr 2.6. Peanusaymsa gRPC-cepsuca Productinfo Ha Go

package main

import (
"context"
"errors"
"log"
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"github.com/gofrs/uuid"
pb "productinfo/service/ecommerce” @

)

// CepBep ucnonb3yetca AnA peanusauum ecommerce/product_info
type server struct{ @
productMap map[string]*pb.Product

}

// AddProduct peanusyet ecommerce.AddProduct
func (s *server) AddProduct(ctx context.Context,
in *pb.Product) (*pb.ProductID, error) { OO GO
out, err := uuid.NewV4()
if err != nil {
return nil, status.Errorf(codes.Internal,
"Error while generating Product ID", err)
}
in.Id = out.String()
if s.productMap == nil {
s.productMap = make(map[string]*pb.Product)
}
s.productMap[in.Id] = in
return &pb.ProductID{Value: in.Id}, status.New(codes.OK, "").Err()

// GetProduct peanusyeT ecommerce.GetProduct
func (s *server) GetProduct(ctx context.Context, in *pb.ProductID)
(*pb.Product, error) { OO 0O
value, exists := s.productMap[in.Value]
if exists {
return value, status.New(codes.OK, "").Err()

}

return nil, status.Errorf(codes.NotFound, "Product does not exist.", in.Value)

O lvmopTupyeM makeT cO CTeHEPUPOBAHHBIM KOIOM, KOTOPBIH MBI TOJTBKO UTO
CO3J1aJIH C TOMOIIBIO KOMITHIATOPa protobuf.

® CrpyKrypa server siBJsieTcst abCTpaKIieil cepBepa 1 I03BOJISIET OIKITIOYAT
K HEMY METOJIbI CEPBHCA.

© Mertox AddProduct mpuHHUMaeT B KadecTBe IapaMerpa Product U BO3-
Bpamaet ProductID. CTPYKTYpPHI Product 1 ProductID omnpesiesieHsl B (aiimie
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product_info.pb.go, KOTOPBII OBLT aBTOMATHYECKA CTeHepUPOBAH U3 OIIPE/IeJICHU S
product_info.proto.

O Merto1 GetProduct [IPUHUMAET B KaueCcTBe HapaMeTpa ProductID 11 BO3BpalllaeT
Product.

© Y 060uX METO/IOB TaKsKe eCTh apameTp Context. OObEKT Context CyIIECTBYET
Ha IMPOTKEHNH )KU3HEHHOTO IMKJIA 3aIIpOca K COAEP/KUT TAKNE MeTa[aHHbIe, KaK
njieHTU(UKATOP KOHEYHOTO TI0JIb30BATE IS, ABTOPU3AIIMOHHbIE TOKEHBI U KPATHMIT
cpok 06paboTKM 3arpoca.

@ IToMUMO UTOTOBOTO 3HAYEHUsT, 062 METO/[a MOTYT BO3Bpaliarh ommoKu (Me-
TOJBI MOT'YT UMETh HECKOJIbKO BO3BPAIIAEMBIX THIIOB). DTH ONIMOKY [IEPEatoTCsI
noTpebuTesSIM U MOTYT OBITH 06pabOTaHbl Ha KIIMEHTCKOI CTOPOHE.

ITOro 0CTATOYHO /IS pean3aiuy OU3HeC-IOrUKY cepBuca ProductInfo. Tenepn
MBI MOKEM CO3/IaTh TIPOCTOI cepBep, KOTOPHIii OyeT 00CayKUBATh HAIll CEPBUC
U IPUHUMATH 3aTIPOCHI OT KJIUEHTA.

Cosnanue cepBepa Ha Go. Uto6bl mosyunTh cepBep Ha siabike Go, co3maanm
BHYTPH TOTO Xe IakeTra (productinfo/service) HOBbIH (hailil 1101 Ha3BaHUEM
main.go 1 peaju3yeM B HEM METO] main, KaK TTOKa3aHO B JIUCTUHTE 2.7.

JInctuHr 2.7. Peanunsauma gRPC-cepBepa Ha Go Ana o6cnyKrBaHuA
cepsuca Productinfo

package main

import (
"log"
"net"

pb "productinfo/service/ecommerce"” @
"google.golang.org/grpc"
)

const (
port = ":50051"
)

func main() {
lis, err := net.Listen("tcp", port) @
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if err != nil {
log.Fatalf("failed to listen: %v", err)
}
s := grpc.NewServer() ©
pb.RegisterProductInfoServer(s, &server{}) @
log.Printf("Starting gRPC listener on port "
if err := s.Serve(lis); err != nil { ©
log.Fatalf("failed to serve: %v", err)

+ port)

}
}

© lIMmopTrpyeM MaKeT co CreHepUPOBAHHBIM KOZIOM, KOTOPBIN MBI TOJIBKO Y4TO
CO3JaJI1 C IOMOIIBIO KOMIIIIATOPaA protobuf.

® TCP-npocaymmBaTesb, K KOTOpoMy MBI XoTuM TpuBa3aTh gRPC-cepsep,
cosmaetcs ma mopte 50 051.

© /1151 cozmanug Hosoro ak3emiisipa gRPC-cepsepa npumensiores API gRPC
na Go.

O licnionbaysa crerepupoBannbie APl peructpupyeMm peain3oBaHHBIN paHee
cepBUC Ha TOJbKO 4TO co3nanHoM gRPC-cepsepe.

© Haunmaewm mpocymuBarh BXosine coobmienust va mopre 50 051.

Uraxk, mb 3aBepurmiu co3nanne gRPC-cepsuca na Go 171 Hatero 6usnec-
crieHapust. Kpome Toro, Mbl co3/1a/1u IpocToii cepBep, KOTOPbII c/ies1aeT MeTOIbI
9TOro CeEpBUCA NOCTYITHBIMU CHAPYKHW WU ITO3BOJIUT IIPUHUMATDH COO6H_I€HI/I§I oT
gRPC-xnmenTos.

To xxe caMmoe MOKHO cieTaTh C TOMOIIBIO Java, ecJTi Bbl TPeATIOYNTAeTe JAaHHBII
a3bIK. Bech 1mpoiiecc 6yzeT H0BOJBHO CXOK C OMUCAHHBIM Bbiie. ITocMoTpuM,
KaK 9TO JleJIaeTcs, Ha IPUMePe TOTO JKe cepBuca. Eciii BMeCTO 9TOTO BBl XOTHUTE
peann3oBaTh KAMEHTCKOe TTpuiokerne Ha Go, TO MOXKeTe cpa3dy MepexoauTh
K mozipaseny «Paspaborka gRPC-kimeHTa» Ha ¢. 55.

Peanuzauusa gRPC-cepBuca Ha Java

[Tpu cozpanun gRPC-nipoexra Ha Java Jsrydiiie BCETo MCIOIb30BATh CYIIECTBY-
fonre cpezctBa cOopku, Takue kak Gradle, Maven nim Bazel, mockosibky oHu
GepyT Ha cebs1 yrpaBjieHre BCeMU 3aBUCUMOCTSIMHU, TeHEPAIlUio KoJa U T. JI.
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3nech Mol Oyzem mpumensats Gradle, moatomy cHadaia TOCMOTPUM, KakK € 1MO-
MOTIHIO ATOTO NHCTPYMEHTA CO3/IaTh Java-TIPOeKT, ! 3aTeM YrKe TepeiijieM K pea-
Jr3anun Gu3Hec-JTOTHKHU BCEX YaJeHHbIX METO/IOB cepBuca. B 3aBepiieriie Mol
CO3/Ia/IUM CEePBEP U 3aPETHCTPUPYEM Ha HEM CBOK CepBUC, YTOOBI IPUHUMATH
KJIMEHTCKUE 3a1TPOCHI.

Gradle — nHCTpYMeHT, aBTOMaTU3MpYIOMI Ipouecc coopku. OH nopzep-
JKMBaeT MHOXKECTBO 53BIKOB U mnatdopM, BKIwovas Java, Scala, Android,
C/C++ 1 Groovy, ¥ TeCHO MHTeTpMPOBaH C TAKMMU CPeICTBaMU paspaboTKIL,
kax Eclipse i Intelli] IDEA. VincTpyxumu o ycranoske Gradle MoxxHO HaiiTn
Ha oduuManbHO cTpanntie npoekra (gradle.org/install).

IloaroroBka Java-npoekrta. CHauana co3gaanM Java-mpoeKT ¢ MTOMOIIbIO
Gradle (product-info-service). ¥ Bac J0JKHA MTOJYYUTHCS TaKask CTPYKTYpa
KaTaJOTOB:

product-info-service

— build.gradle

Foo.o.
L— src
— main
| F— Jjava
| L— resources
L— test
}— java

L— resources

Cospaiite BHyTpH src/main KaTaJior proto 1 oMecTute Tyaa dailil ¢ opegeseHueM
cepBuca ProductInfo (daiia .proto).

Tenepb HykHO 0OHOBUTH (aiis build.gradle. /[o06aBbTe B HETO 3aBUCUMOCTH
u ponosnenue protobuf g Gradle. VitoroBsiit pedynbrar mokasam B Jinc-
tunre 2.8.

JnctuHr 2.8. Kondurypauus Gradle gna gRPC-npoekra Ha Java
apply plugin: 'java'
apply plugin: 'com.google.protobuf'

repositories {
mavenCentral()
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def grpcversion = '1.24.1' @

dependencies { @
compile "io.grpc:grpc-netty:${grpcVersion}"
compile "io.grpc:grpc-protobuf:${grpcversion}"
compile "io.grpc:grpc-stub:${grpcversion}"
compile 'com.google.protobuf:protobuf-java:3.9.2"

}

buildscript {
repositories {
mavenCentral()

b
dependencies { ©

classpath 'com.google.protobuf:protobuf-gradle-plugin:0.8.10"
¥
protobuf { @

protoc {
artifact = 'com.google.protobuf:protoc:3.9.2"

glugins {
grpc {
artifact = "io.grpc:protoc-gen-grpc-java:${grpcVversion}"
}
¥

generateProtoTasks {
all()*.plugins {

grpc {}
¥
¥
¥
sourceSets { @
main {
java {
srcDirs 'build/generated/source/proto/main/grpc’
srcDirs 'build/generated/source/proto/main/java’
¥
¥
}
jar { O
manifest {
attributes "Main-Class": "ecommerce.ProductInfoServer"

}
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from {
configurations.compile.collect { it.isDirectory() ? it : zipTree(it) }

}
apply plugin: 'application'
startScripts.enabled = false
O gRPC-6ubsmoreka a7st Java, kotopas ucrosb3yercst B mpoekte Gradle.

@ BrelHue 3aBUCHMOCTH, HeOOXOAUMbIE HAM B 9TOM ITPOEKTE.

© /lonosrenue protobuf s Gradle, koTopoe MbI TIpUMEHSIEM B 3TOM ITPOEKTE.
Yxaxute sepcuio 0.7.5, eciiu Bepeus Bamiero nakera Gradle nuske 2.12.

® B nacrpoiikax ponosnHenust protobuf Hy;KHO yKaszaTh BepCUH KOMITUJISTOPA
u ucrnosHseMoro daiina 1 Java.

© 9710 HyKHO st Toro, uToOBI IDE, Takue xak Intelli] IDEA, Eclipse nin
NetBeans, 3HaJu o creHepupoBaHHOM KOJIE.

@ [1aBHbBIIT KJ1acc, KOTOPBIN NCTIOJIB3YETCS /IS 3aITyCKa MTPUITIOKEHUS.

Terepb BBITIOJIHUM CJIELYIONLYI0 KOMaH/Ly, 4T00bI cO6paTh OUOJNOTEKY U CreHe-
PHUPOBATh KO/ 3arJIYHIKHU C OMOIIBIO J0TI0HEHUsE protobuf:

$ ./gradle build

Wrak, MbI TOATOTOBUJIN TIPOEKT HA Java ¢ aBTOMATHYECKHN CTeHEPUPOBAHHBIM
kozom. Temnepb peanusyem unrepdeiic ceppuca u 106aBuM OU3HEC-TIOTHKY
B y/laJIeHHbIE METOJIBI.

Peanusanus 6usHec-g0ruku. /{14 Havaga CO34aJUM B UCXOLHOM KaTajore
src/main/java Java-miaket ecommerce W MOMECTHM BHYTPH 3TOTO MaKeTa HOBBIN
Java-kmacc ProductInfoImpl.java. 3aTeM peausyeM yIaJeHHbIE METOIbI, KaK
IIOKa3aHo B JucTuHTE 2.9.

JinctuHr 2.9. Peanunsauma gRPC-cepsuca Productinfo Ha Java

package ecommerce;

import io.grpc.Status;
import io.grpc.StatusException;
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import java.util.HashMap;
import java.util.Map;
import java.util.UUID;

public class ProductInfoImpl extends ProductInfoGrpc.ProductInfoImplBase { @
private Map productMap = new HashMap<String, ProductInfoOuterClass.Product>();

@Override
public void addProduct(
ProductInfoOuterClass.Product request,
io.grpc.stub.StreamObserver
<ProductInfoOuterClass.ProductID> responseObserver ) { @O
UUID uuid = UUID.randomUUID();
String randomUUIDString = uuid.toString();
productMap.put(randomuUIDString, request);
ProductInfoOuterClass.ProductID id =
ProductInfoOuterClass.ProductID.newBuilder()
.setValue(randomUUIDString).build();
responseObserver.onNext(id); ©
responseObserver.onCompleted(); @

@Override
public void getProduct(
ProductInfoOuterClass.ProductID request,
io.grpc.stub.StreamObserver
<ProductInfoOuterClass.Product> responseObserver ) { © @
String id = request.getValue();
if (productMap.containsKey(id)) {
responseObserver.onNext (
(ProductInfoOuterClass.Product) productMap.get(id)); ©
responseObserver.onCompleted(); @
} else {
responseObserver.onError(new StatusException(Status.NOT_FOUND)); @

© Hacienyem aGeTpakTHbI KTace ProductInfoGrpe.ProductInfoImplBase,
CTeHePUPOBAHHBIN OTOMHEHIEM. DTO MO3BOIUT HaM 100aBUTH OM3HEC-TIOTHKY
B M€TO/1bI AddProduct 1 GetProduct, yKa3aHHbIE B OIIpeeJICHUN CEPBUCA.

® MeToa AddProduct mpuHUMaeT B KauecTBe mmapaMeTrpa Product (Pro-
ductInfoOuterClass.Product). Kimacc Product ompezesieH BHyTpU KJacca
ProductInfoOuterClass, CreHEPUPOBAHHOIO U3 OIIPE/IeJIEHUsT CEPBUCA.
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©® MeTo/ GetProduct nMpuHUMaeT B KauecTBe napaMeTpa ProductID (Pro-
ductInfoOuterClass.ProductID). Kiacc ProductID ompenesieH BHYTPHU KJacca
ProductInfoOuterClass, CCeHEPUPOBAHHOTI'O U3 OIIpE/eICHISA CEPBUCA.

@ OObeKT responseObserver UCMOJIB3YETCS /ISl BO3BPAIIEHISI OTBETA KJIHEHTY
1 3aKPBITUS TOTOKA.

© OrTmpasiigeM OTBET KINEHTY.
@ 3axpbIBaeM MOTOK, YTOOBI 3aBEPITUTH KJIMEHTCKIIT BbI30B.
@ BosBpaiaeM KJIHEHTY OIIUOKY.

IT0 Bee, YTO HYKHO ISt peasiu3aliiy Ha Java Ou3Hec-JIOTHKY cepBrca ProductInfo.
Ternepb Mbl MOKEM CO3/IATh ITPOCTOMN CEPBEP, KOTOPbII Oy/1eT 00CYKIBAThH HATIT
CEPBUC U TPUHUMATD 3aITPOCHI OT KIUEHTA.

Cosnanue cepsepa Ha Java. UToObl c/ie/1aTh HAIll CEPBHC ProductInfo IOCTYITHBIM
CHapy»XHU, HaM HY)KHO 3apeructpupoBaTh ero Ha gRPC-cepBepe. ITOT cepBep
6yz[eT MIPOCTYIUBATh YKA3aHHBIM MOPT U TepelaBaTh BCE 3aIIPOCHI TTOIXO/IS-
memMy cepBucy. Co3gauM BHYTPU MaKeTa TJIABHBINM KJIacC TAHHOTO cepBepa,
ProductInfoServer.java, Kak nokaszaHo B juctunre 2.10.

Jnctunr 2.10. Peannsauua gRPC-cepsepa Ha Java ana o6cnyxrneaHuma
cepsuca Productinfo

package ecommerce;

import io.grpc.Server;
import io.grpc.ServerBuilder;

import java.io.IOException;
public class ProductInfoServer {

public static void main(String[] args)
throws IOException, InterruptedException {
int port = 50051;
Server server = ServerBuilder.forPort(port) @
.addService(new ProductInfoImpl())
.build()
.start();
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System.out.println("Server started, listening on " + port);
Runtime.getRuntime().addShutdownHook(new Thread(() -> { @
System.err.println("Shutting down gRPC server since JVM is " +
"shutting down");
if (server != null) {
server.shutdown();

}

System.err.println("Server shut down");

)

server.awaitTermination(); ©

}

O Coznaem sx3eMmristp cepsepa ua mopte 50 051. ITo MOPT, K KOTOPOMY MBI
XOTHM MPUBSA3aTh HAIl CEPBEP U Ha KOTOPOM OH OyjaeT IPUHUMATh BXOIS-
mue coobueHns. 3areM Ha cepBep A00aBIsIeTCs Hallla peaji3aliist cepBrca
ProductInfo.

@® /lobasasieM xyK, utobsl gRPC-cepBep ocranasimBascst BMecre ¢ JVM.

© I[loTok cepBepa MPOMOJIKAET BHIIIOJHITHCS, TOKA CEPBEP HE 3aBEPIIUT
pabory.

Wrax, mbl peanusosanu gRPC-cepsuc Ha 06oux sizbikax. Terepb MOKHO mepe-
X0/ Th K peasnzaiun gRPC-kmenta.

Pa3pa6otka gRPC-knuenTa

Teneps, korma y Hac ectb peanusanus gRPC-cepBuca, MOKHO TOTOBOPUTD O CO3-
JIaHUU TIPUJIOKEHUS, KOTOpoe OyzieT B3aumoieiictBoBarh ¢ HuM. /st Havama
creHepupyeM KJINEeHTCKUe 3aTJIyIIKUA U3 ompeeseHus ceppruca. Ha ux ocHoBe
MBI co3aanM mpoctoit gRPC-kmenT, KoTopsIil cTanet moakaodaTbess K gRPC-
cepBepy U BBI3BIBATH MPEOCTABISIEMbIE M YATeHHbIE METOIBI.

B manrOM mrpuMepe MBI HATIUIEM KJIWEHTCKUE TMPUJIOKEHUS Ha IBYX S3bIKAX:
Go u Java. CTOUT OTMETHTB: JIJIsT HATIMCAHWSI KJIMEHTA U cepBepa He 00s13aTeIbHO
HCIIOJIb30BATh OIMH 1 TOT ke s13bIK 1 miaardopmy. gRPC paboraer B pasHbIX
sI3bIKAX U CHCTEMaX, TaK YTO BbI MOJKETE BBIOPATH TOIEPKIUBAEMbIe HHCTPY-
MmenTbl. CHavasra obcyanm peasmsanuio Ha Go. Eciin Bac mHTEpecyeT, Kak 9To
JleslaeTcsl B A3bIKe Java, TO MOXKeTe IIPOIYCTUTD CJAEAYIOMUI MyHKT U MepeiTn
cpasy K Java-KJIUeHTy.
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Peanusaumsa gRPC-knuenta Ha Go

CuavaJjia co3maanM HOBBIN MOJYJIb Go, productinfo/client, 1 MOJKATAJIOL
ecommerce BHYTPU HETO. Y1066 peanus3oBaTh KJINEHTCKOE IPUJIOKEHNE, HAM
TaK’Ke Hy KHO CTeHEepUPOBATH 3aIVIVIIKY, KaK MbI J[eJIaJI1 [IPU CO3[aHUN CEPBHUCA.
[l aToTO CaeyeT co3naTh TOT sKe (aiii, product_info.pb.go, M BBITIOJTHUT Te JKe
1aru, 03TOMY 3/1eCh MbI IIPOITYCTUM JaHHbIN aTall. VIHCTPYKIINY 110 TeHepaiun
daiisoB ¢ 3araymKaMyi MOKHO HANTH B MOANYHKTe «['eHepaltus 3arayiex st
KJIMEHTa U cepBepay Ha C. 4.

Temepn cos3maamm BHYTPU MOAYJIA productinfo/client daiis mog Ha3BaHUEM
productinfo_client.go M peajusyeM B HeM TJIaBHBIH METO, KOTOPbIil GyaeT
obpalarbest K yaJleHHbIM METO/IaM CepBHCa, KaK II0Ka3aHo B JucTuHre 2.11.

Jinctunr 2.11. KnueHtckoe gRPC-npunoxeHune Ha Go

package main

import (
"context"
"log"
"time"

pb "productinfo/client/ecommerce" @
"google.golang.org/grpc"

)

const (
address = "localhost:50051"

)
func main() {

conn, err := grpc.Dial(address, grpc.WithInsecure()) @
if err != nil {
log.Fatalf("did not connect: %v", err)
¥
defer conn.Close() @
c := pb.NewProductInfoClient(conn) ©

name := "Apple iPhone 11"

description := “Meet Apple iPhone 11. All-new dual-camera system with
Ultra Wide and Night mode."

price := float32(1000.0)

ctx, cancel := context.WithTimeout(context.Background(), time.Second) @

defer cancel()
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r, err := c.AddProduct(ctx,
&pb.Product{Name: name, Description: description, Price: price}) ©
if err != nil {

log.Fatalf("Could not add product: %v", err)

}
log.Printf("Product ID: %s added successfully", r.Value)

product, err := c.GetProduct(ctx, &pb.ProductID{Value: r.Value}) @
if err != nil {
log.Fatalf("Could not get product: %v", err)

}
log.Printf("Product: ", product.String())

}

© lIMmopTUpyeM TaKeT cO CreHEePUPOBAHHBIM KOJIOM, KOTOPBIH MbI CO3/IaTN
TOJIBKO YTO € IOMOIIBIO KOMITUJISITOpa protobuf.

@® YcraHaB/IMBaeM COe/IMHEHME C CEPBEPOM C UCTIOIb30BAHUEM TIPEI0CTABIEHHO-
ro azpeca ("localhost:50051"). B 1anHOM cityuae coeIMHEHNE MEKIY CEPBEPOM
U KJIMEHTOM OY/IeT He3alUIEHHBIM.

(3] Hepez[aeM COCIMHEHUE U CO3a€EM IK3EMILJIAD 3alJIYIIKH, KOTOpI)IIL/'I COZIEPIKUT
BC€ y/laJIEHHbIE METO/IbI, JOCTYIIHbIE Ha CEPBEPE.

O Cosmaem 00BEKT Context, KOTOPBII OYIET MepeaBaThCst BMECTE C yIaJeHHBIMU
BbIzoBamu. OH COAEPKUT MeTaJaHHble, TaKe KaK UAeHTU(MUKATOP KOHEYHOIO
10JIb30BATEIs, ABTOPU3ALMOHHbIE TOKEHbI ¥ KPAHUI CPOK 06pabOTKH 3a11poca.
ITOT 06BEKT OYET CYLIECTBOBATH 10 TEX MOP, TIOKa 3aIIpoc He OyaeT o6paboTaH.

© BrispiBaem MeToq addProduct, TiepeaBas eMy omnncaHue ToBapa. B orer
nonyunm 1D HOBOII 3amuicu, ecsiu Bce POIET ycmenrHo. B mpoTuBHOM crydae
Oyzer Bo3BpallieHa OnoKa.

® BwnispiBaeM MeTO[T getProduct, miepesaBas emy 1D Tosapa. B orBer momyynm
OIIICaHue TOBAPA, €CJIN BCe MPOIIET yemerHo. B mpornsroM ciyudae Gyier Bo3-
Bpaiiena ommoKa.

@ 3akoHuuB paboTy, 3aKPHIBAEM COENHEHHE.

Wrax, mbi 3aBepinin paspabotky gRPC-kinenra Ha sisbike Go. Tenepb cosa-
UM QaHAJIOTMYHBIN KJAWeHT Ha Java. /laHHblil aTan He aBJsieTcs 00513aTeTbHbIM.
Ecau xoTure y3Hath, kak B Java coznaiorcst gRPC-kaneHTsI, TO MOKETE TIPO-
JOJIKATh; B IIPOTHUBHOM CJIydae MOKeTe cpasy HepexoanTh K pasmeny «Coopka
U 3a1yCK» Ha c. 59.
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Peanu3zauus knueHta Ha Java

JIJ1st co3/anvist KJIMEHTCKOTO MPUJIOKEHNUST Ha Java HysKHO CHadauia TTOATOTOBHTh
npoekt Gradle (product-info-client) U CreHEPUPOBATH KJIACCHI C TIOMOIIHIO
CTIETMATLHOTO JIOTIOJTHEH ST, KaK MbI JIeJIali IPpU peaynsanun cepsuca. [loxa-
JyiicTa, ciaemayiiTe HHCTPYKIUSAM, IPUBEEHHBIM B moanyHkre «Iloaroroska
Java-tipoexras Ha c. 50.

CrenepupoBaB KO/ KJIMEHTCKON 3aTJIYNTKH I HAIIETO MPOEKTa € MTOMOIIBIO
cpenctBa coopku Gradle, Mbr MOKeM cO3/1aTh BHYTPH [TAaKETa ecommerce HOBBII
KJIacC 110/ HazBaHueM ProductInfoClient u 106aBUTh B HErO OU3HEC-JIOTHKY, KaK
II0Ka3aHo B aucTunre 2.12.

JinctuHr 2.12. Knuentckoe gRPC-npunoxeHue Ha Java

package ecommerce;

import io.grpc.ManagedChannel;
import io.grpc.ManagedChannelBuilder;

import java.util.logging.lLogger;

/**

* Mpumep gRPC-knmeHTa ana cepsuca productInfo
*/

public class ProductInfoClient {

public static void main(String[] args) throws InterruptedException {
ManagedChannel channel = ManagedChannelBuilder
.forAddress("localhost", 50051) @
.usePlaintext()
.build();

ProductInfoGrpc.ProductInfoBlockingStub stub =
ProductInfoGrpc.newBlockingStub(channel); @

ProductInfoOuterClass.ProductID productID = stub.addProduct( ©
ProductInfoOuterClass.Product.newBuilder()

.setName("Apple iPhone 11")

.setDescription("Meet Apple iPhone 11.
All-new dual-camera system with " +
"Ultra Wide and Night mode.");

.setPrice(1000.0f)

.build());

System.out.println(productID.getValue());

+
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ProductInfoOuterClass.Product product = stub.getProduct(productID); @
System.out.println(product.toString());
channel.shutdown(); @

}

O Coznaem gRPC-kamna, ykazsiBas aipec v TOPT CEPBEPA, K KOTOPOMY MBI XOTUM
ToAKIIOINTRCS. Hatr cepBep HaXOAUTCS HA TOM JKe KOMITbIOTEPE 1 TPOCTyIINBa-
et mopt 50 051. MbI TaksKe BKIIOYUIN TTepeady JaHHBIX B OTKPBITOM BHU/JIE; 9TO
3HAYUT, YTO COCAMHEHNE MEKIY KJIMEHTOM 1 CEPBEPOM OYIET He3alNICHHbIM.

® CosjiaeM KJIMEHTCKYIO 3arJIyIIKy Ha OCHOBE TOJBKO YTO CO3/IAHHOTO KaHAJIA.
3arsynku ObIBAIOT ABYX TUIIOB: BlockingStub 1 NonBlockingStub. [lepBbie sxyT
MOJTyYeHs OTBETA OT CEPBEPA, & BTOPbIE PETUCTPUPYIOT JIJIS TIOJTYyIEHIsI OTBETOB
«00beKT — nabmogaresnby>. UToOBI He YCIOKHITD HAIIT TIPUMED, MbI HCIOTIb3yeM
BlockingStub.

© BrisbiBaeM MeTO/1 addProduct, Tiepe/iaBas eMy olicaHue ToBapa. B oTBer mmosry-
yum ID HOBOM 3a1ucu, ecyiu Bce TTPOUIeT yCIENHO.

® BunisbiBaeM MeTO[ getProduct, niepenaBas emy 1D Tosapa. B orBer momyyum
OTIFICAHWE TOBAPA, ECJIN BCE TTPOHIET YCTIETTHO.

© 3akonuuB paboTy, 3aKPbIBAEM COEAMHEHNE, YTOOBI GE30MaCHO 0CBOOOINUTH
CeTeBbIE PECYPCHI, KOTOPBIE MBI UCITOTH30BAJIN B HAIIIEM TTPUIOKEHUN.

Ha atom paspaborka gRPC-kinenra sakondena. Terneps cjeiaeM Tak, 4To0bI OH
B3aNMO/ICHICTBOBAJ C CEPBEPOM.

C6opka n 3anyck

[Tpuriio BpeMst coOpaTh U 3allyCTUTh CO3/[aHHbIE HAMU KJINEHTCKOE U CepBep-
noe gRPC-npunoskennsa. /{sig passepTeiBaHms U 3aITyCKa MOKHO UCIOJIB30BATh
JIOKQJIBHYIO cUcTeMy, BUpTyaibHyto Mamny, Docker win Kubernetes. B atom
pasjziesie Mbl O6CYIMM TIpoitece COOPKH 1 3aIyCKa CEPBEPHOTO U KIMEHTCKOTO
gRPC-nipusoxkenuii Ha TIOKAJIbHOM KOMITBIOTEDE.

PasseproiBanie u sarryck gRPC-npunosxennii B cpegax Docker n Kubernetes
paccMaTpuBalOTCA B I/IaBe 7.
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3arycTuM B JIOKaIbHOI cUCTEME cepBepHOe U KareHTckoe gRPC-npunoxenms,
KOTOPBIE BB TOJILKO UTO pazpabotann. [I0CKOIbKY OHM HATIMCAHBI HA IBYX S3bIKAX,
cepBepHbIN KoJ1 Oy1eT coOMpaThesi OTIAETbHO.

(6opka cepBepa, HanucaHHoOro Ha Go

B pesyuibTare peansainum cepprca Ha si3bike GO MTOroBasi CTPYKTYpa KaTaJoroB
OyeT BBITJISANETh TaK:

- productinfo
- service

— go.mod
— main.go
}— productinfo_service.go
L— ecommerce
L— product_info.pb.go

Ternepb MbI MOKEM cOOPATH HAIIl CEPBUC U CTEHEPHPOBATH ABOMYHbI (haiis (bin/
server). /lyig aToro ciexyer 3aiiTi B KOpHeBOIT Katasor Moyt Go (productinfo/
service) 1 BBITIOJIHUTD B TEPMUHAJIE TAKYIO KOMaH/LY:

$ go build -i -v -o bin/server

B cayuae ycrerHoro 3aBepiienusi cOOpKU uCHosHseMbIi daii (bin/server)
MOKHO Oy/IeT HaliTH B KaTasore bin.

Temneps 3aiiMeMcs KINEHTOM.

(6opka KnueHTa, HanNMCaHHOrO Ha Go

Nrtorosas cTpyKTypa KaTaJoroB KJUEHTA, KOTOPBII MbI PEAJIM30BaN HA S3bIKE
Go, 6yaeT BHITJIANETD Tak:

- productinfo
L client

— go.mod
F—main.go
L— ecommerce
L— product_info.pb.go

Kienrckuii Ko MOKHO coOpaTh Tak ke, KaK MbI CIEJAIH C KOJIOM CEPBUCA, —
WICITOJTB3Y ST CJEYIONTYIO KOMAH/ITY:

$ go build -i -v -o bin/client
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B cayuae ycrnentnoro 3aBepiienust cOOpKU UCHoHsAeMblil daiin (bin/client)
MOKHO OyJieT HaiiTh B katasiore bin. Terepp 3amyctiM coOpantbie HaMu (ailbi!

3aI'IYCK epBepa N KineHTa, HanncaHHbIX Ha Go

3alycTiM KJIUEHT U CEPBEP, KOTOPbIE MbI COOPAJIH, B OT/AEIbHBIX TEPMUHAIAX
U C/IeJIaeM Tak, 9YTOObI OHI OOIIAIUCD PYT C IPYTOM:

// 3anyck cepBepa
$ bin/server
2019/08/08 10:17:58 Starting gRPC listener on port :50051

// 3anyck KaueHTa

$ bin/client

2019/08/08 11:20:01 Product ID: 5d@e7cdc-b9a0®-11e9-93a4-6c96cfed687d

added successfully

2019/08/08 11:20:01 Product: id:"5d@e7cdc-b9a0-11e9-93a4-6c96cfe0687d"
name:"Apple iPhone 11"
description:"Meet Apple iPhone 11. All-new dual-camera system with
Ultra Wide and Night mode."
price:1000

Ternepb cobepem cepBep Ha sI3bIKe Java.

(6opKa cepBepa, HanUCaHHOro Ha Java

[TockosbKy Hall Java-cepBuc peaiinsoBaH B Buje mpoekta Gradle, Mbr Moskem
JIETKO €r0 coOpaTh ¢ MOMOIIBIO CJIEAYIONIEH KOMaH/IbI:

$ gradle build
B pesyabrare ycrnermnoii cbopku B Katasore build/libs mosgBUTCS MCIOTHAEMBbIi

JAR-daitn (server. jar).

CﬁopKaKnueHTa,HanucaHHorouaJava
Kax u B cirydae ¢ cepBucom, 171 cOOPKY IIPOEKTA JOCTATOYHO OAHOM KOMAH/IBL:
$ gradle build

Ecimi cbopka mnpoiiger ycrnennHo, To B kKatajore build/libs Moo Gyer HaiiTh nuc-
nomasgembrii JAR-daiin (client.jar).
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3anch cepsepa U KnneHTa, HanncaHHbIX Ha Java

Wtak, Mbl cOOGpaIn KIUEHTCKUI U cepBePHBIN KOJI, HAITMCAHHBIN Ha sI3bIKe Java.
Teneps 3amycTuMm ero:

$ java -jar build/libs/server.jar
INFO: Server started, listening on 50051

$ java -jar build/libs/client.jar

INFO: Product ID: al43af20-12e6-483e-a28f-15a38b757ea8 added successfully.
INFO: Product: name: "Apple iPhone 11"

description: "Meet Apple iPhone 11. All-new dual-camera system with

Ultra Wide and Night mode."

price: 1000.0

Hain npumep ycrenrHo saiyliieH Ha JOKaJdbHOM KoMmIibioTepe. CHavasa Kiu-
EHTCKOE TIPUJIOJKEHKE BBI3IBAET METO/ addProduct, repeaBas eMy OlMcaHue
TOBapa, U MOJyYaeT B OTBET UAECHTH(MUKATOP HOBOI 3amucu. 3aTeM, ¢ HeJbio
HOJIYYUTh OIKCAHUE TOJBKO YTO CO3/IaHHOIO TOBApa, OH MePelaeT ero UeHTH-
(dbukarop MeToy getProduct. Kak ynommuHaioch paHee B JaHHOI ryiaBe, KJIMEHT
U cepBep MOryT OBITh HAIMCAHBI Ha Pa3HbIX s3bikaX. Harpumep, ecin Mbl 3a-
nycTuM Java-cepsep 1 GO-KJIUEHT, TO y HAC He J0JIKHO BO3HUKHYTh HUKAKUX
mpobeM.

Ha aTom mannyio riiaBy MOJKHO CYUTATh 3aBEPIIEHHON.

Pe3iome

ITpu paspaborke gRPC-npuiioskeHnst Hy;KHO CHaYaJIa OIpeIesnTh nHTepdeiic
cepsuca ¢ nomoinpio Protocol Buffers — pacmmpsiemoro cpenctsa cepuanu-
3aIUU CTPYKTYPUPOBAHHBIX JIAHHBIX, HE 3aBUCSIIIETO OT SI3bIKA U MJIAT(HOPMBI.
3aTeM cJieyeT CreHeprupoBaTh CEPBEPHBIN U KIMEHTCKUN KOJL JIJIsl BHIOPaHHOTO
sI3bIKA MPOTpaMMUpOBanus. B pe3ysbTaTe HUZKOYPOBHEBOE B3aMMO/IENICTBUE
OyeT MHKAIICYINPOBAHO, YTO YIPOCTUT Pa3paboTKy CePBEPHON U KIMEHTCKOM
sioruku. Ha cTopoHe cepBepa Hy:KHO Peasii30BaTh METO/IbI, C BAIlIET0 pa3pelieHust
JIOCTYITHBIE JIJIST y/IaJIEHHOTO BbI30Ba, 1 3anycTuTh gRPC-cepBep, KOTOPHIil cTaneT
obcay;kuBaTh Bail cepBuc. Ha KINEHTCKOW CTOPOHE CJIEAYET TOAKITIOYUTHCS
k ynanennomy gRPC-cepBepy 1 BbI3BaTh y/laJieHHbIE METOIbI, UCTIOJIb3Ys CTe-
HEPUPOBAHHBIN KJIUEHTCKUN KO/I.
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ITa rjaBa B OCHOBHOM ITOCBsIIeHA TPAKTUYECKUM aclieKTaM pa3pabOTKH 1 3alry-
CKa cepBepHbIX U KiareHTCKuX gRPC-nputoskenuii. OmbIT, KOTOPbIiT BB TIPHOO-
peJin B XO/I€ BBITIOJIHEHUSI [IPUBEIEHHDBIX 3/IECh YITPASKHEHWI, TIPUTOIUTCS BAM [TPH
cosaanuu peaabHbix gRPC-1poeKTOB, OCKOJIbKY, HE3ABUCUMO OT BBIOPAHHOTO
SI3BIKA, BaM TIPUIETCS COBEPIIATh AaHAJIOTIYHbIE felicTBUA. B caenyiorieii rnase
MBI TIPOIOJIKUM 00CYKIaTh CIIOCOOBI MPAKTUYECKOTO TIPUMEHEHUST U3YYEeHHBIX
BaMU KOHIICIIIINH U TEXHOJIOTHUH.



[NABA 3

MeToabl B3aumoaencreug
Ha ocHoBe gRPC

B nepBbIx 1BYX TJ1aBax Bbl MO3HAKOMUJINCH C OCHOBAMU METOJIOB MEKITPOIECC-
HOTO B3auMO/IelicTBUA, KOoTOpbIie ipesiaraeT gRPC, 1 mosryunsim npakTudecKuii
OTBIT co3ztanus mpoctoro gRPC-nipusiokenns. Bol yike 3Haete, Kak ONpeenTh
1 peanm3oBaTh uHTEpdetic cepsuca, 3amycTuTh gRPC-cepsep n ynansenno BoI-
3BaTbh MeToz cepBrca n3 gRPC-kmmenTa. BsanmoseiicTBre KianenTa n ceppepa
MTPOXOJIUT B IPOCTOM CTHJIE: Ha KasK/[BIH 3a1TPOC KINEHTA TPUXO/IUT POBHO O/INH
otseT cepBepa. Tem He Meree gRPC nojyiepkuBaet u apyrue, 6oJsee CI0KHbIE
pasnoBuaHOCTH (cTrm) IPC.

B aToii rimaBe Mbl nccieyem yetsipe hyHIaMeHTATLHBIX METO/1a B3AaNMOICHICTBHS,
KoTopbie mpuMeHgioTcs B gRPC-nipunoskerusax: nmpoctoii (yaapusiit) RPC, mo-
TOKOBBII PEKUM Ha CTOPOHE CepBepa, MOTOKOBBIN PEKUM HA CTOPOHE KJIUEHTA
U JIByHAIIPABIEHHBII TOTOKOBBIN PeKM. MbI TIPOZIEMOHCTPUPYEM KaXK/IbIii U3 9TUX
MOJIXO/IOB Ha PeATbHBIX MTPUMepax, OMPEeNM CEPBUC € TOMOIIbIO sg3bika [DL,
ncrnorb3yeMoro B gRPC, u peanusyem cepBepHBIi 1 KITHeHTCKUH Ko Ha Go.

ITpumepsr kKopa Ha Go u Java

YT06BI COXPaHUTH OFHOPOJHOCTD HAIINX NPUMEPOB, Bce PparMeHThbI KOJia,
IpefcTaBIeHHbIE B TEKYIIlel I71aBe, Hanucanbl Ha Go. Ho ec/n Bbl mporpamMmu-
pyeTe Ha Java, TO ITO/THOLIEHHbIE ITPUMEPbI Ha 3TOM s3bIKE J/Is TeX JKe CLieHapu-
€B UCII0NIb30BaHMA MOYKHO HAalITU B PENIO3UTOPUM KOfIa /Il JAaHHOM KHUTH.

MpocToi (yHapHbiit) RPC

Haunewm obeyskaenne MeToioB BaumozeiictBus Ha ocHose gRPC ¢ mpocreiimero
BapuanTta — npocmozo RPC (u3BecTHOrO Takxke Kak yrapuoii RPC). Ilpu uc-
MTOJTb30BAHUN JJAHHOTO MO/IX0/Ia KJINEHT, BBI3BIBAIOMINH yAaMeHHyIo (PyHKITHIO,
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OTTIPABJISIET CEPBEPY OMH 3aITPOC U TIOJIyYaeT OAWH OTBET, COIePsKaITnii mHMOP-
MaI[1IO O COCTOSIHUU U 3aKJII0YnTE/IbHbIe MeTaZanHbie. Ha caMoM Jiejie onrcanHoe
HUYEM He OTJIMYAETCST OT METOIA B3AMMO/IECTBHST, C KOTOPBIM BbI ITO3HAKOMUJINCH
B ruaBax 1 u 2. [TorrpobyeM elite TiarebHee pa3zodpaThCst B 9TOM HOAXO/IE, IPHU-
GerHyB K peajibHOMY CIIeHapUIO UCTIOJIb30BAHMSL.

[TpencraBbre, 4TO HAM HYKHO CO3/IaTh JIJIs HAIIIETO MHTEPHET-Mara3uHa, OCHOBAaH-
noro Ha gRPC, cepBrc OrderManagement. B Xozie ero peasimsanuu HaM MTPEJICTOUT
€O3/1aTh METOJI getOrder, KOTOPBIIT TO3BOJISAET KJINEHTY U3BJIEKATD CYIECTBYIONTIE
3aKasbl 1Mo uX upeHTnuKatopam. Kax Buano na puc. 3.1, KIMEHT OTIIPABIIAET OIH
3ampoc ¢ ID 3axasa, a cepBep Bo3BpaiaeT eMy OIUH OTBET ¢ HHPOPMAIIEH 0 TaHHOM
3akase. ITO B3aMMO/ICHCTBIE TPOUCXOANT 110 TTpuHITHITY 1Tpoctoro RPC.

MoTtpebutens Cepsuc
Order-
Management
getOrder(ID_3aka3a)

3anpoc
Sagr;%”é'(a P "I'| gRPC-cepsep
X OTtBet
Java Go

Puc. 3.1. poctoii/yHaphbiii RPC

Terneps nepeiizieM K peayu3arvu JaHHOTO MOX071a. [1epBbIM /1eJ10M HYKHO CO3/1aTh
ompejesieHne cepBuca OrderManagement ¢ MeTOIOM getOrder. Kak mmokasaHo B JTu-
ctunre 3.1, cepBrC MOJKHO OTIpeIe/TUTh ¢ moMoltibio Protocol Buffers; yaamennbrit
MeTOoJI getOrder IpuHUMaeT ofuH 3ampoc ¢ ID 3akasza 1 Bo3BpalaeT oJIuH OTBET,
cozepsaiuii coobienne order. ITocseaHee uMeeT CTPYKTYPY, HEOOXOAUMYIO
[T TIPEICTaBIEHUS 3aKa3a B 9TOM KOHKPETHOM CJTydae.

JinctuHr 3.1. Onpegenenue cepsrica OrderManagement ¢ metogom getOrder
no npuHumny npoctoro RPC

syntax = "proto3";
import "google/protobuf/wrappers.proto”; @

package ecommerce;
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service OrderManagement {
rpc getOrder(google.protobuf.Stringvalue) returns (Order); @

}

message Order { ©
string id = 1;
repeated string items = 2; @
string description = 3;
float price = 4;
string destination = 5;

}

O B sT0OM makeTe HaXOASTCS CTaHAAPTHBIE TUIIBI, TAKKE KakK StringValue.
® Y jaJeHHbBII METO/L 1JI8 U3BJICYCHU 3aKa3a.
© OripejiesisieM Tl Order.,

O MomudukaTtop repeated NCTIOIb3YeTC IS TIPEACTABICHUS TOJIEH, KOTOPBIE
MOTYT HOBTOPSITHCSI B COOOTIEHIH CKOJIBKO YTOAHO (I BOOOIIIE OTCYTCTBOBATD ).
B marrem ciydae coobienue Order MOKET COAEPKATD JTI0O0€ KOJTUIECTBO 3a-
Ka3aHHbIX €INHUIL TOBapa.

3areM, TpuMeHUB proto-daiin ¢ onpenenenriem gRPC-cepBrca, MOKHO cTeHEPH-
pOBaTh KapKac cepBEpHOTO KOJIA 1 PeaTM30BaTh JIOTHKY METO/a getOrder. Bo dpar-
MEHTe KO/la B JINCTUHTE 3.2 MOKa3aHa peajns3alnsi ceppuca OrderManagement.
Ha Bxox B KauecTBe 3ampoca MeTO[T getOrder MPUHUMAET OJWH UAEHTUPUKATOP
3akasa (Tumna String); OH MIIET 9TOT 3aKa3 Ha CTOPOHE cepBepa 1 BO3BPAIIAET €T0
B BUJIE CTPYKTYPbI THIa Order. CoobIeHne Order MOXKET IPUNATH BMeCTE ¢ nil
B KauecTBe OMmuoOKY; Tak 1poToko gRPC Gy/ieT 3HaTh, 4TO Mbl 3aKOHUUIIN PaboTy
¢ RPC u 3aka3 MOKHO BEpHYTH KJIUEHTY.

JinctuHr 3.2, Peanmsauma cepsuca OrderManagement c metogom getOrder Ha Go

// server/main.go
func (s *server) GetOrder(ctx context.Context,
orderId *wrapper.StringValue) (*pb.Order, error) {
// Peanusaumsa cepBuca
ord := orderMap[orderId.Value]
return &ord, nil

}

Tenepb peasnayem KJIUEHTCKYIO JOTUKY, YTOObI YIaJEHHO BBI3BIBATH METO/I
getOrder. Kak u B ciydae ¢ cepBepHOil CTOPOHOM, BbI MOJKETe CTeHEPUPOBATH
KOJI JUUIsT HY’KHOTO BaM sI3bIKA M 3aT€M HCIOJIb30BATH TOJYUYEHHYTO 3arTyIIKY
1t obparienus K cepsucy. B muerunre 3.3 nam gRPC-kinent Ha s3bike Go 06-
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palaercst K cepBrcy OrderManagement. B 1mepByio ouepe/ib, KOHEYHO JKe, CIeLyeT
YCTaHOBUTH COEJIMHEHNE C CEPBEPOM U BBI3BATh YAAJEHHbII METO/, 3a1eHCTBOBAB
MeTO/1 KIMEHTCKOI 3ar/IyIIKy getOrder. B kauecTBe 0TBeTA BbI IOJTyunTE COO0IIIE-
Hue Order ¢ nHGOPMAaIKeil 0 3aKaze, KOTOPOE OMUCAHO B OIPEAeTeHIH HAIIIEro
cepsuca ¢ nmomoInsio Protocol Buffers.

HuskoypoBHeBble acreKTbl 06MeHa coobmeHnsamu 1o gRPC Mexxy ceppepoM
U KJIEHTOM OOBSICHSIIOTCS B I1aBe 4. Kak MOXXHO BUJIETh B ITPECTABIEHHOM
BBIILIE OIIpeJie/IeHVI, IOMIMO HaIllUX ITapaMeTpoB Metop, getOrder npuHuMaeT
o6pexT Context, KOTOPBII ITepeaBajICs B IPEebIYLIeil peaIn3alny cepBuca
OrderManagement. [JaHHBIIT 00BEKT COEPYKIUT 9/IEMEHTDI, IIPYMeHsIeMbIe [/Ist
ynpasneHus nosefenneM gRPC, — Hanpumep, KpaiiHye CpOKM ¥ MEXaHU3M
orMeHBI 3ampoca. [Togpo6Hee 06 3TOM unTaiiTe B INaBe 5.

JinctuHr 3.3. Peanusauma KnveHTa Ha Go, KOTopas BbI3blBaeT yaaneHHbIn metog getOrder

// ycTaHoBfneHue COeAuHEeHUA C CepBepom

orderMgtClient := pb.NewOrderManagementClient(conn)

// nony4aem 3akas

retrievedOrder , err := orderMgtClient.GetOrder(ctx,
&wrapper.StringValue{Value: "106"})

log.Print("GetOrder Response -> : ", retrievedOrder)

Metox ipoctoro RPC 10B0IbHO ITPOCT B Peasin3aiiii U XOPOIIO MTOAXOINT JIJIs
GOJIBIIMHCTBA CIIEHAPHEB MCIOJIb30BAHUST MEKITPOIIECCHOTO B3aMMO/EICTBHSL.
Ero peanusanms Maio 4eM OTJIMYAeTCsI B Pa3HBIX 3bIKAX IIPOrPAMMUPOBAHUS.
Wcxonusiii ko 11 Go U Java MOKHO HAWTH B PETTO3UTOPUU K 9TOM KHUTE.

Teneps nepetinem k nomoxogomy RPC na cmopone cepsepa.

NMotokoBblit RPC Ha cTopoHe cepBepa

[Tpu B3auMozelicTBUU cepBepa U KAueHTa o mpuHInTy npoctoro RPC kask-
JIBIT 3aIIPOC MHUITMUPYET OTAENbHBIN oTBeT. UTo Kacaercs nmotokoBoro RPC Ha
CTOPOHE cepBepa, OMUH KINEHTCKUH 3a1TPOC TeEHEPUPYET METOUKY 13 HECKOTh-
KUX OTBETOB. JTY IEMOYKY HA3bIBAIOT TOTOKOM. [lociie Bo3BpalieHust cBOero
TTOCJIETHETO OTBETA CEPBEP TePeaeT KIUEHTY 3aKII0UNTeIbHbIe MeTalaHHble
¢ nuagopmaIieii 0 CBoeM COCTOSTHIN.
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Yro0bI Jiydllie MOHSATH, KaK 9TO padoTaer, PACCMOTPUM PeabHbIN TIpUMep.
[lomyctnm, Hat cepBuc OrderManagement JTOJIKEH TTPEIOCTABAATH BOSMOKHOCTD
MTOMCKA TI0 3aKa3aM: MBI OTITPABJIsIEM TIOMCKOBBIH 3aITPOC 1 TTIOJTy4aeM HaliieHHbIe
pesyabTatsl (puc. 3.2). CepBuc OrderManagement MOKET BO3BPAIIATh TOAXOIAIIIE
3aKa3bl He BCe cpasy, a 1o Mepe uX oOHapy:KeHHusl. ITO 3HAYUT, YTO B OTBET Ha
OJIVIH 3aIIPOC KJIUEHT TTOJYYUT HECKOJIBKO COOOIIIEHHIT.

MoTpebuTtens Cepsuc
Order-
Management
searchOrders(3aka3s)
3anpoc
3arnywka >
gRPC P gRPC-cepBep
OTBeT
Java OtBeTt Go

OTBeTt

Puc. 3.2. lotokosblit RPC Ha cTopoHe cepepa

Teneps gobasum B onpezpeenne Hamero gRPC-cepsuca OrderManagement MeTO/
searchOrder. Kak mokazamo B IucTuHre 3.4, OTpeieieHre 3TOTO METO/IA IOBOJIb-
HO TIOXO0’Ke Ha TO, KOTOPOe MMPUMEHSJIOCHh B ciydae ¢ pocThiM RPC, Ho Teneph
MBI BO3BPAIllaeM 3aKa3bl B BUIIE NOMOKA, MICTIOIB3Ys B proto-datise BeIpaskeHme
returns (streamOrder).

Jinctunr 3.4. OnpegeneHne cepsuca ¢ notokobiM RPC Ha cTopoHe cepBepa
syntax = "proto3";

import "google/protobuf/wrappers.proto”;

package ecommerce;

service OrderManagement {

rpc searchOrders(google.protobuf.Stringvalue) returns (stream Order); @

message Order {
string id = 1;
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repeated string items = 2;
string description = 3;
float price = 4;

string destination = 5;

}

© BriirouaeM MOTOKOBYIO Tlepeiady, BO3Bpaliiast IOTOK COOOIEHMIT Thia Order.

N3 ompenenenna gRPC-cepBuca OrderManagement MOKHO CTEHEPUPOBATH CEPBEP-
HBII KO M peajii30BaTh MOJIyYeHHbIe HHTeP(eiichl, YTOObI HAIOJHUTD JOIMKOI
MeToz searchOrder. B peannsanuu Ha si3bike Go, IIpeicTaBJIeHHON B JIMCTUHTE 3.5,
MeTO/ SearchOrders IPUHUMAET /iBa ITapaMeTpa: CTPOKOBOE 3HaUeHNe searchQuery
7 CIIEIINAIBHBIN 0OBEKT OrderManagement_SearchOrdersServer, B KOTOPbII Mbl
OyzieM 3alMChIBaTh HAIU OTBETBI. ITOT 0OBEKT IPEACTABILET COOON CCBHLIKY
Ha TIOTOK, Yepe3 KOTOPbIil Oy/IyT BO3BpaIlaThCsl pe3yJ ibTaThl. 3a1ada OusHec-
JIOTUKW — HAUTHU TMOIXOAIINE 3aKa3bl M OTIIPABUTh UX OJIMH 32 APYTUM B BUE
moToka. Kaskaprit o6Hapy KeHHBIN 3aKa3 3alMMCHIBAETCS B TIOTOK C TIOMOIIIBIO
MeToza Send(...), IPUHAIIEKAIIErO YIIOMSIHYTOMY Bbilie 00bexTy. Iloce 3amm-
CH TIOCJICTHETO OTBETa Bl MOJKETE COOOIIUTD U O 3aBEPIICHUN TIOTOKA, BEPHYB
KJINEHTY nil, COCTOsHNE cepBepa U 3aKJIIOYUTEbHbIE MeTaJaHHbIe.

JinctuHr 3.5. Peanusayma cepsuca OrderManagement ¢ metogom searchOrders Ha Go

func (s *server) SearchOrders(searchQuery *wrappers.StringValue,
stream pb.OrderManagement_SearchOrdersServer) error {

for key, order := range orderMap {
log.Print(key, order)
for _, itemStr := range order.Items {
log.Print(itemStr)
if strings.Contains(
itemStr, searchQuery.value) { @
// OTnpaBnAem noaxojsAuwue 3akasbl B MOTOK
err := stream.Send(&order) @
if err != nil {
return fmt.Errorf(
"error sending message to stream : %v", err) ©

}
log.Print("Matching Order Found : " + key)
break
}
}
}
return nil
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© Haxomum noxodime 3akaspl.
® OTmpasiisgeM HallJIeHHBIH 3aKa3 B TIOTOK.

© IlposepsieM, He BO3HUKJIM JIM KaKue-T1u00 OIMOKK TP IIOTOKOBOH Hepeade
COOOIIEHU I KINEHTY.

Y nasieHHbII BEI30B METOIOB Ha KJIMEHTCKOI CTOPOHE CHJIBHO HAITOMUHAET IIPOCTOM
RPC. Ho B gaHOM ciiy4ae HeoOX0AuMo 0OpabaThiBaTh MHOKECTBEHHbBIE OTBETHI,
MOCKOJIBKY CE€PBEp 3allMChIBAET B MOTOK IEMOYKY OTBETOB. Takum oOpasoM,
B peanusaiuu gRPC-knauenta Ha Go (ucTuHr 3.6) MBI TOCIEA0BATETBHO U3-
BJIEKaeM COOOIIEHNS U3 KJIMEHTCKOTO MOTOKA, UCITOJIb3Y s METOI Recv (), U leJTaeM
9TO JI0 TEX TIOP, TOKA JAHHBIH MMOTOK He 3aKOHUUTCS.

JInctuHr 3.6. Peanusauna knueHta OrderManagement c metopgom searchOrders Ha Go

// ycTaHaBiMBaeM coeiMHeHUe C CepBepoM
c := pb.NewOrderManagementClient(conn)

searchStream, _ := c.SearchOrders(ctx,
&wrapper.StringValue{Value: "Google"}) @

for {
searchOrder, err := searchStream.Recv() @
if err == io.EOF { ©
break
}

// obpabaTbiBaem Apyrue noTeHUMaNbHble OWWHKK
log.Print("Search Result : ", searchOrder)

(1) (DyHKLU/Iﬂ SearchOrders BO3Bpalaer KJIUEHTCKUU MOTOK OrderManagement_
SearchOrdersClient, y KOTOPOTO €CTb METO/] Recv.

® BoisbiBaeM MeTOJ Recv () M3 KIMEHTCKOIO IIOTOKA /IS II0CTIe/[0BATEIbHOTO
[IOJIy4YeHUs OTBETOB THUIIA Order.

© Ilpu oOHapyKeHNH KOHIIA TOTOKA Recv BO3BpalllaeT io. EOF.

Tenepnb paccmoTpum rmotokosbsiit RPC Ha cTopoHe KianeHTa, KOTOPbIH (pakTh-
YeCKH SABJSETCS MPOTUBOIOJOKHOCTHIO MOX0/1a, OTIMCAHHOTO B TEKYIIEM
pasnerne.
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MotokoBbiit RPC Ha cTOpOHe KnneHTa

[Ipu ucnonb3oBaHUU 3TOTO MeTO/Ia KIUEHT OTIIPABJIsIeT cepBepy He OIHO,
a HECKOJIbKO COOOIIEHMIA, a TOT Bo3BpaIaer o oTBeT. Ho, 4ToObI OTBETUT,
cepBepy BoBce He 00s13aTe/IbHO JKIaTh TIOJyYeHNsT BCeX KJIMEHTCKUX 3aIllPOCOB.
OTBeT MOKHO OTIIPABUTH MOCJIE U3BJIEUYEHUS U3 TOTOKA OJTHOTO, HECKOJIBKIX
WJTH BCEX COOOIIEHHIT.

YT06bI MOHATH, KaK 3TO paboTaer, pacUIMPUM Halll cepBHC OrderManagement.
JlonycTrM, BaM HYKHO 100aBUTH HOBBI METO/ JIJist OGHOBJIEHHSI HECKOJIBKUX
3aKa30B, updateorders (puc. 3.3). Mbi OyzieM repeaBaTh CIIMCOK 3aKa30B B BUJIE
HOTOKA COOOIIEHNUI, a cepBep cTaHeT uX 00padaThIBaTh 1 BO3BPAIIATh OTBET C CO-
CTOSTHUEM 3aKa30B, KOTOPbIE GBI OOHOBJIEHBI.

Motpe6utens updateOrders(3aka3bl...) Cg%Be"'rC
3anpoc Management
3anpoc
3anpoc
3arnyLika >
gRPC . gRPC-cepBep
OtBeT
Java Go

Puc. 3.3. otokoBblii RPC Ha cTopoHe KnneHTa

Z[o6aBI/IM MeTo/] updateOrders B ollpe/iesieHUe cepBuca OrderManagement, Kak 110-
KazaHo B rcTuHTe 3.7. B KauecTBe mapameTpa MOKHO MCIIOIb30BaTh stream order;
6J1ar011ap5{ 9TOMY METOJ] updateOrders 6y].[€T 3HATBh, YTO KJIMEHT IIepeflacT eMy
MHOKECTBEHHBIE COOOIIECHMUSL. [TockosbKy cepBep OTIIPaBJISIET 06paTHo TOJIBKO
OJIVH OTBET, BO3BpalllaeMOe 3HaUYeHIIe 6y11eT UMeTb OOBbIYHBIN THII StringValue.

Jinctunr 3.7. OnpepeneHue cepsurca ¢ NoTokoBbiM RPC Ha CTOpOHe KineHTa

syntax = "proto3";
import "google/protobuf/wrappers.proto";

package ecommerce;
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service OrderManagement {

rpc updateOrders(stream Order) returns (google.protobuf.StringValue);

message Order {
string id = 1;
repeated string items = 2;
string description = 3;
float price = 4;
string destination

5;

OO6HOBUB OITpeiesieHre cepBrca OrderManagement, Mbl MOKEM CT€HEPUPOBATD
CepBepHBIN U KJAueHTCKUi koxa. Ha cepBepHOIl cTOpOHE HYKHO peasn30BaTh
nntepgelic creneprnpoBanHOro MeTosia UpdateOrders. B peanusarun Ha A3bI-
ke Go, npejacraBieHHOl B ucTunre 3.8, UpdateOrders NMpuHUMaeT 0ObEKT
OrderManagement_UpdateOrdersServer, KOTOPBIM CChLJIaeTCs Ha MMOTOK coo0iie-
HU, OTTIPABJISIEMBIX KJANEHTOM. Takum 06pasom, COOOIIEHUsT MOKHO YUTATh
C TIOMOTIBIO MeTOo/Ia Recv ().

KomnuecTBo coobIiennii, KOTopble BaM HYKHO IIPOYUTATh, 3aBUCUT OT OU3-
Hec-JIoTuKK. YToOBI BEPHYTh OTBET, CEPBUCY JIOCTATOYHO BbI3BATh M3 0ObEKTa
OrderManagement_UpdateOrdersServer MeTO/l SendAndClose; 9TO 6y]:[eT CUTHAJI-
31poBaTh 00 OKOHYAHUMU [IOTOKA CePBEPHBIX coobuiennii. Eciu cepsep pemunt
[IPEKPATUTD YTEHUE 13 KJIMEHTCKOIO II0TOKA, HE JI0XO0/A /10 €TI0 KOHIIA, TO J0JIKEH
OTMEHUTbH JAHHBIN TIOTOK; TAKUM 06Pa30OM, KJIHEHT OYIeT 3HATh, 4YTO eMy GOJIbIIe
He HY’KHO OTIIPABJIATh CBOM COOOIIEHUSI.

JinctuHr 3.8. Peanusauuna cepsuca OrderManagement ¢ metogom updateOrders Ha Go

func (s *server) UpdateOrders(stream pb.OrderManagement_UpdateOrdersServer)
error {

ordersStr := "Updated Order IDs : "
for {
order, err := stream.Recv() @

if err == io.EOF { @
// 3aBepwaem 4YTeHue MOTOKa 3akas3oB
return stream.SendAndClose(
&wrapper.StringValue{Value: "Orders processed "
+ ordersStr})
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// obHoBNAemM 3akas
orderMap[order.Id] = *order

log.Printf("Order ID ", order.Id, ": Updated")

ordersStr += order.Id + ",

}

O Yuraem COO6H.IeHI/Ie N3 KIIMEHTCKOI'O ITIOTOKA.
(2] HpOBepHeM, HE 3aKOHYMJICA JIN IIOTOK.

Tenepb B3TJIAHEM Ha KJAMEHTCKYIO peajin3alnio 3TOro 1moaxo/a. Kak BUHO B JIN-
CTHUHTEe 39, KJIMEHT MOJKET OTIIPABJIATH MHOKECTBEHHDLIE COO6HI€HI/IH, HCIIOJIb3Y A
CCbUIKY Ha KJIMEHTCKUI IIOTOK 1 MeTo/| updateStream. Send. 3aKOHYMB Tepeaady co-
O6HI€HHﬁ, KJIMEHT MOJKET ITPOCUTHAJIM3NPOBATDH O 3aBEPHIEHN N ITOTOKA U ITOJTYYUTb
OTBET OT CEPBUCA. HJISI 9TOI'0 y CChIJIKU Ha IIOTOK IIPEyCMOTPEH METO/] CloseAndRecv.

JinctuHr 3.9. Peanusayms knveHTta OrderManagement ¢ metogom updateOrders Ha Go

// ycTaHaBNWBaeM COeAMHEHWE C CEepBEpPOM
c := pb.NewOrderManagementClient(conn)
updateStream, err := client.UpdateOrders(ctx) @

if err 1= nil { @
log.Fatalf("%v.UpdateOrders(_) = _, %v", client, err)
}

// obHoBnaem 3akas 1
if err := updateStream.Send(&updOrder1); err != nil { ©
log.Fatalf("%v.Send(%v) = %v",
updateStream, updorderi, err) @

// obHoBnsem 3akas 2
if err := updateStream.Send(&updOrder2); err != nil {
log.Fatalf("%v.Send(%v) = %v",
updateStream, updOrder2, err)

// obHoBnsem 3akas 3
if err := updateStream.Send(&updOrder3); err != nil {
log.Fatalf("%v.Send(%v) = %v",
updateStream, updOrder3, err)
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updateRes, err := updateStream.CloseAndRecv() ©
if err != nil {
log.Fatalf("%v.CloseAndRecv() got error %v, want %v",
updateStream, err, nil)

}
log.Printf("Update Orders Res : %s", updateRes)

© Bbi30B yiajieHHOTO MeTojia UpdateOrders.

® O06paboTka ommbOoK, CBsI3aHHbBIX ¢ UpdateOrders.

© Ornpaska 0OHOBJICHHDBIX 3aKa30B B KJIMEHTCKUI IIOTOK.

® O6paboTka omubOK, CBI3aHHBIX € OTIIPABKOIN COOONIEHUH B TIOTOK.
© 3axpbITHeE IOTOKA ¥ TOJIyYeHKe OTBeTa.

B pesysbpTaTe BBI30Ba 3TON DYHKIIUN BBl TMOJIYYUTE OT CEPBUCA OTBETHOE CO-
obuienue. Bbl yke J0KHBI XOPOIIO OPUEHTUPOBAThCs B IOTOKOBOM RPC kak
Ha CTOPOHE cepBepa, TaK M Ha CTOPOHE KJIUEHTA, TI09TOMY TepeiijieM K JByHa-
[paBJIeHHOMY TIOTOKOBOMY PEKHUMY, KOTOPBIl B HEKOTOPOM pojie codeTaeTr oba
OIUCAHHBIX CIIOCO0A.

JiByHanpaBneHHbi noToKoBblit RPC

B nByHnampaBieHHOM TTOTOKOBOM pPeKMMeE 3aMpoc KJAWEHTA U OTBET cepBepa
MPECTABIECHBI B BU/IE TOTOKOB COOOIIEHNH. BbI30B 10/KeH OBITh MHUIIMIPO-
BaH Ha KJINEHTCKON CTOPOHE, HO /ajbHElIIee B3anMO/IeiCTBIE 3aBUCHUT JINTIh
OT JIOTUKH KJIMEHTCKOTO ¥ CEPBEPHOTO Kozia. UTOObI oIy UIe pasobpaThes, Kak
aTO paboraer, paccMOTpuUM mpumep. /lomycTuM, HaM HY;KHO J00aBUTh B HAII
cepBHC OrderManagement BO3MOKHOCTb 06pabaThiBaTh 3aKa3bl, KaK MOKA3aHO Ha
puc. 3.4: KJIMEHT OTIIPABJISIET HETIPEPBIBHBII TOTOK 3aKa30B, a CEPBEP 00bETMHSIET
UX B [IAPTUH, B 3aBUCUMOCTH OT ajipeca JJOCTaBKU.

ITOT OU3HEC-CIIEHAPHIA MOKHO PA3/IEIUTh HA CIEAYIOINIIE KIIOYEBbIE ITAIBI.
O IIporecc THUIUUPYETCS KIMEHTCKIM MPUJIOKEHUEM, KOTOPOE YCTAHABINBAET
COeIMHEHNE C CEPBEPOM U TIepe/IaeT eMy MeTajlaHHbIe (3ar0JIOBKH ) BHI30BA.

O Vcmenmno ycraHoBUB COeAMHEHNE, KITUEHTCKOE PUIOKEHNe HadnHAET Iepe-
Jlady HEMpepbIBHOTO MIOTOKA WAEHTH(DHUKATOPOB 3aKa30B, KOTOPBIE T0JIKEH
obpaboraTh cepBHC OrderManagement.
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MoTtpebuTens processOrders(3akasbl...) Cepsuc
Order-
Management

3aka3-5 3aka3-4 3aka3-3 3aka3-2 3akas-1

s [1 O 0O O 0O

3agrg3|;ch:Ka » e gRPC-cepBep
OO0 OO ] eor
Java naptus-1 naptusa-2 Go

MecTo MecTo
Ha3Ha4YeHus = X Ha3Ha4YeHnsa =y

Pwuc. 3.4. [IsyHanpasneHHblii noTokoBblii RPC

O Kaxapiit ID nepenaercst cepsepy B Buje oteibHoro gRPC-coobienmust.

a CepBep O6pa6aTI)IBaeT BC€ 3aKa3bl, COOTBETCTBYIOMIHE ITOJIYIYEHHBIM UAEHTN -
(l)I/IKaTOpaM, n O6'beI[I/IHHeT UX B I[IapTHUX Ha OCHOBE a/IpeCa /I0CTaBKU.

Q IMaprust MOXKeT COMEPKATH HECKOIBKO 3aKa30B, KOTOPbIE IOJIKHBI OBITH 10-
CTaBJICHBI B OHO MECTO Ha3HAYCHU .

U 3akasbl 06p3.6aTI)IBaIOTCH IMapTUAMMU. KOF,ZIB. MmapTud JOCTUTAET IIPEJEJIbHOTIO
pa3Mepa, BCE 3aKa3bl B TeKyH.[efI MMapTy BO3BPAllAlOTCA KIINEHTY.

U Hampumep, yiopsio4eHHbIH TTOTOK M3 YeThIPEX 3aKa30B, JBA N3 KOTOPBIX OT-
MPABJISIIOTCS TI0 apecy X U elle [iBa — 110 aapecy Y, MOKHO 0003HAYHTH KaK
X, Y, X, Y. Eciu pasmep nmaptuu paBeH 3, TO 3aKa3bl CJIeyeT CIPyIITUPOBATh
tak: [X, X], [Y] u [Y]. [Tocste rpynmmpoBanust OHM BO3BPAIIAIOTCS KJIUEHTY
B BH/IE [TOTOKA.

KioueBas naes ganuoro 6usHec-crieHapusi COCTOUT B TOM, 4TO IIOCJIE BBI30Ba
RPC-meTo/1a KIMEHT W CEPBUC MOTYT CBOOOHO OOMEHUBATHCST COOOIIEHMSIMI
(1Ipu 5TOM KaskKIas U3 CTOPOH MOJKET 3aBEPIINUTD IIOTOK B JIIOOOI MOMEHT).

Terepb MOCMOTPUM, KaK B 3TOM cJrydae Oy€eT BBITJISIIETh ONpe/leJIeHHe CePBUCa.
B muctunre 3.10 nokasan MeTo]| processOrders, KOTOPBIN IPUHUMAET B Kade-
CTBE TIapaMeTpa MOTOK CTPOK (IIPE/CTABJISIONINI UIeHTU(MUKATOPDI 3aKa30B)
1 BO3BpAIIaeT MOTOK 00 bEKTOB CombinedShipment. IIpu 0ObsIBICHII BXOASAIIMX
1 UCXOATINX MTapaMeTPOB METO/Ia MCTIOJIb3yeTca MOANGMUKATOP stream, 4TO
TTO3BOJISIET HAM OTPE/IeINTD JBYHAIPAaBIECHHOE TOTOKOBOE B3aNMO/IeHiCTBHE.
B onpenenennu cepBuca takxke 00bsIBIISIETCST COOOIIEHIE CO CITMCKOM CTPYTI-
MITPOBAHHBIX 3aKA30B.
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Jinctunr 3.10. OnpepeneHve cepsrca AnA AByHaNpaBneHHOro
notokosoro RPC

syntax = "proto3";

import "google/protobuf/wrappers.proto”;
package ecommerce;

service OrderManagement {

rpc processOrders(stream google.protobuf.StringValue)
returns (stream CombinedShipment); @

}

message Order { @
string id = 1;
repeated string items = 2;
string description = 3;
float price = 4;
string destination = 5;

}

message CombinedShipment { ©
string id = 1;
string status = 2;
repeated Order ordersList = 3;

© B asynanpasaennom RPC Bxojsiiue u ucxoasiime napaMmerpbl 00bsBIISIOTCS
B KaueCcTBe IIOTOKOB.

@® CrpykTypa coolieHus Order.
© Crpykrypa coobiienust CombinedShipment.

Temnepb U3 3T0ro 0OGHOBJIEHHOTO OIPEAEJEeHIsI CEPBLUCA MOKHO CreHEPUPO-
BaTh cepBepHbI KoJ. CepBHC OrderManagement JIOJIKEH PEATN30BBIBATD METO/I
processOrders. B peammzarnuu na s13bike Go, ipeficTaBaentol B auctunre 3.11,
9TOT METO/1, IIPUHUMAET 00beKT OrderManagement_ProcessOrdersServer, KOTOPBIN
CCBLJTAETCSI HA TOTOK COOOTIEHII MEKLY KIMEHTOM 1 cepBUCOM. C MOMOIIBIO HTOTO
00beKTa CepPBUC MOJKET YUTATh U3 TIOTOKA KIUEHTCKUE 3alPOChl U 3aIChIBATH
B HETO CBOM OTBETHI. B MeTojie processOrders cepBUC OJIHOBPEMEHHO YUTAET U3
[IOTOKA BXOSAIINE COOOIIEHNUS C IIOMOLIBIO METO/a Recv () U BBIIIOJIHSET 3AIICh
B TOT K€ IIOTOK, UCIOJIb3YsI METOZ Send().
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B penax ynpomennua B muctuHre 3.10 onyujeHa yacth kopa. Ilomnbiil mc-
XONHBIN TeKCT JAaHHOTO NpUMepa HaXOAUTCA B PENO3UTOPUM KOJa 3TON
KHUTH.

Jinctunr 3.11. Peanusayms cepsuca OrderManagement
c meTtogom processOrders Ha Go

func (s *server) ProcessOrders(
stream pb.OrderManagement_ProcessOrdersServer) error {

for {

orderId, err := stream.Recv() @
if err == io0.EOF { (2)
for _, comb := range combinedShipmentMap {
stream.Send(&comb) ©
¥
return nil (4]
}
if err != nil {
return err
¥
// noruka anAa obbeAWHEHUs 3aKa3oB B MapTuu
// Ha ocCHOBe ajpeca AOCTaBKU
//
if batchMarker == orderBatchSize { (5)
// nepepaem KAMEHTY MOTOK 3aKa3oB, OObeAMHEHHbIX B MapTuu
for _, comb := range combinedShipmentMap {
// nepepjaem K/NMEHTY MNapTui 06beAMHEHHbIX 3aKa3oB
stream.Send(&comb) (6)
}
batchMarker = ©
combinedShipmentMap = make(
map[string]pb.CombinedShipment)
} else {
batchMarker++
}
}

© YuraeMm ID 3axa30B 13 BXOAIIETO IIOTOKA.

@ IIpojioskaeM 4uTaTh, OKa He OOHAPY/KUM KOHEIL IIOTOKA.
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© I1pu obHApPYKEHNH KOHIA II0TOKA OTIIPABJISIEM KJIMEHTY BCE CTPYIITUPOBAHHbIE
3aKa3bl, KOTOPBIE €Ile OCTAJNCh.

O Cepsep 3aBepImaeT MOTOK, BO3BpAIas nil.

© 3axasbr 0OpabaTbiBaloTCst TpyTamMu. Koria gocturaercst mpenenbHblil pas-
Mep MapTuu, Bece 00beIMHEHHbIE 3aKa3bl BO3BPAIIAIOTCS KJIMEHTY B BUJIE TOTOKA.

@ 3anucb 06beIMHEHHBIX 3aKAa30B B [TOTOK.

Mbi o6pabaTbiBaeM BXOSIINE 3aKa3bl HA OCHOBE WX MAEHTH()HUKATOPOB, U B MO-
MEHT CO3/IlaHnA HOBO TIapTUM CEPBUC 3alIMChIBAET €€ B TOT K€ ITIOTOK (B oTJinyne
ot norokoBoro RPC Ha cTopoHe KJreHTa, KOT/Ia TTOTOK 3aKPbIBAETCS TIOCIE 3a-
IIICH C TOMOIIBIO MeTo/1a SendAndClose). IIpu 0OHapy KeHK KOHIIA KJIMEHTCKOTO
MOTOKA CEPBEP 3aKPhIBAET ITOT TIOTOK CO CBOEH CTOPOHBI, BO3BpAIIasd nil.

Kunenrckas peanusaiiust (qucturr 3.12) Toxke MMeeT MHOTO OOIIEro ¢ Mpebl-
ayumu npuMepami. [Ipu Bbi3oBe MeTo/1a processOrders U3 00bekTa OrderMana-
gement KJIMEHT ITOJyYaeT CCHIJIKY Ha TTOTOK (streamProcOrder), ¢ TOMOIIHIO
KOTOPO#T OH OTIPABJSET CBOU COOOIIEHUSI M YUTAET OTBETHI, BO3BPAIlaeMble
CEPBEPOM.

JinctuHr 3.12. Peanusauuma knmeHta OrderManagement
c meTtoioMm processOrders Ha Go

// obpaboTka 3aka3oB
streamProcOrder, _ := c.ProcessOrders(ctx) @
if err := streamProcOrder.Send(
&wrapper.StringValue{Vvalue:"102"}); err != nil { @
log.Fatalf("%v.Send(%v) = %v", client, "102", err)

¥

if err := streamProcOrder.Send(
&wrapper.StringValue{Value:"103"}); err != nil {
log.Fatalf("%v.Send(%v) = %v", client, "103", err)

}

if err := streamProcOrder.Send(
&wrapper.StringValue{Value:"104"}); err != nil {
log.Fatalf("%v.Send(%v) = %v", client, "104", err)

¥

channel := make(chan struct{}) ©
go asncClientBidirectionalRPC(streamProcOrder, channel) @
time.Sleep(time.Millisecond * 1000) ©
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if err := streamProcOrder.Send(
&wrapper.StringValue{Value:"101"}); err != nil {
log.Fatalf("%v.Send(%v) = %v", client, "101", err)

}
if err := streamProcOrder.CloseSend(); err != nil { @
log.Fatal(err)
¥
<- channel

func asncClientBidirectionalRPC (
streamProcOrder pb.OrderManagement_ProcessOrdersClient,
c chan struct{}) {

for {

combinedShipment, errProcOrder := streamProcOrder.Recv() @

if errProcOrder == io.EOF { @

break

}

log.Printf("Combined shipment : ", combinedShipment.OrdersList)
}
<-C

O BrisbiBaeMm yﬂaﬂeHHbIﬁ METOA U ITOJIy4a€eM CCBLJIKY Ha IHOTOK IJIsd 3alluCH
¥ YTEHUS Ha KJINEHTCKON CTOpPOHE.

@® OtmpasisieM coOBIIEHIe CEPBUCY.
© Cozmaem KaHaJ 1Jid TOPYTUH (goroutines).

O BbrizbiBaeM (DyHKIIHMIO C TOMOIIBIO TOPYTHH, YTOOBI pacHapaieuTh YTeHe
co00IIEHN T, BO3BPAIIAEMBIX CEPBUCOM.

© lImutupyeM 3a/ep/KKy P OTIPABKE CEPBUCY HEKOTOPBIX COOOIIEHMI.
@ CurnHanmusupyeMm o 3aBepIIeHNH KIUeHTCKOTo TToToKa (¢ ID 3aka3o0B).
@ Yuraem cOOOIIEHNsT cepBHCa Ha KJIMEHTCKON CTOPOHE.

@® YcioBue 11t 0OHAPY/KEHUS KOHI[A TIOTOKA.

KitmeHT MOJKeT OTIIPaBUTh CBOU COOOIIEHNUST CEPBUCY U B JIFOOONH MOMEHT 3aKPbITh
moTok. To jke camoe Kacaetcs 1 yTeHUs. B JaHHOM TTpPIMEpPe MBI BBITIOJTHIEM KO
JUIST 3aITUCH U YTEHUST COOOIIEHUH B IBYX MapPaJITIEbHBIX TOTOKAX, UCTIOJIb3YsI
MeXaHu3M zopymun (goroutines), T0CTyIHBIN B A3bike GO.
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TopyTunsl

Topytunsl B si3bike GO TIPEACTABILIIOT COO0IT (PYHKIUM MM METOMBI, KOTO-
pble BBIIONMHAIOTCA Hapa/UIeJIbHO C APYIMMU (PYHKIMAMY VIN METOJAMIU.
VIX MO>XHO CUMTATh JIETKOBECHBIMM ITOTOKAMI.

Takum 00pa3oM, KJIUEHT MOKET OJ[HOBPEMEHHO YNTATh U 3alMChIBATh B OJ[UH
U TOT K€ TIOTOK, @ BXOJSIIUI U UCXO/ISIIIIT ITOTOKU PabOTAIOT HE3aBUCHMO JIPYT
ot sipyra. YTtoObl IIPOJIEMOHCTPUPOBATH BCIO MOIIh ABYHarpaBieHHOT0 RPC, Mbr
HCTIOJIB30BATN IOBOJIBHO CJIOKHBIN TpuMep. CrenayeT TOHUMATh, UTO KIUEHT
U CepBep MOTYT YUTATH M 3aMICHIBATH COOOIIEHNUS B JTIOOOM MOPSIIKE, TOCKOIBKY
VX TOTOKY HUKAK He cBA3aHbl. Clesi0BaTeIbHO, TTOCIe YCTAHOBJIECHUS COINHEHUS
KJIMEHT U CEPBUC CaMM PEIaoT, Kak OyAeT IPOXOANTh B3aUMOJIEHCTBIE.,

Ha aTom MbI 3aBepuiiiin 0O6CyKIeHNE BCEX CYIIECTBYIONIMX METOI0OB OPTraHu-
saru B3anmozeiictsust B gRPC-nputoxkenusix. Borbop moaxosiiero Mero/a
He 00yCTOBJIEH KAaKUMU-JTHO0 JKECTKUMU TIPABUIAMHU, HO BaM TOYHO HE TOMETIAET
IPOAHAIM3UPOBATH OU3HEC-CIIEHAPUH, KOTOPBIE HEOOXOAMMO PEaTn30BaTh.

B zaksouenue moapo6HO moroBopuM 06 rctosb3oBatun gRPC st opranusarim
B3aMMO/ICHCTBUA MUKPOCEPBUCOB.

B3aumopeirctBue MukpocepeucoB Ha ocHose gRPC

OnuH 13 OCHOBHBIX c110co00B npumenennst gRPC zakiouaercst B cO3MaHum
MUKPOCEPBUCOB U MEXAaHN3MOB UX B3anMoeictsus. B ganaom kontexkcte gRPC
UCITOJTb3YETCS B COUETAHUM C JIPYTUMHM KOMMYHUKAIMOHHBIMY TTPOTOKOJIAMU,
a CEPBUCHI, KOTOPBIE OOTIAIOTCST MEKTY 000, OOBIYHO HAITMCAHBI HA PAa3HBIX
sI3bIKaxX MporpamMMupoBanus. YToObl JTydiiie OHSTh, Kak Bce paboTaer, pac-
CMOTPHUM PaCIIMPEHHYIO BEPCUIO MHTEPHET-Mara3nHa, KOTOPbIA Mbl 00CY KN
panee (puc. 3.5).

B atoMm nipriMepe y Hac Gy/IeT psii MUKPOCEPBUCOB C OTIPE/IeJICHHBIMU OM3HEC-BO3-
MOsKHOCTSIMU. HeKoTOpbIe 13 HUX, TaKhe Kak Product, PeaJi30BaHbl € TIOMOIIIBIO
gRPC, a cepsuc Catalog, K TIPUMEPY, JIJIsI BBIIOJHEHUST CBOEH pabOThI TOJIKEH
obpararbest K Apyrum cepsucam. Kak yske ormedasoch B riiase 1, gRPC MoxHO
HCIIOJIb30BATh B GOJIBIIUHCTBE CIIEHAPHEB C CHHXPOHHBIM 0OMEHOM COOBIIEHMIA.
Ho npu acMHXPOHHOM B3auMOAEHCTBUU, TPEOYIONIEM HANINYUS TIOCTOSTHHOTO
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XPaHUJIHIIA, MOKHO BOCIIOJIb30BAThCsT OPOKepaMu COOBITHIT MU COOOIIEHMIA,
takumu kak Kafka' (kafka.apache.org), Active MQ (activemg.apache.org), RabbitMQ
(www.rabbitmg.com) nim NATS (http://nats.io). Ecaim Bam Hy’KHO cienaTh orpe-
JieJieHHblie Gu3Hec-(PYHKIMU JOCTYITHBIMEI CHAPYKHU, TO MOKETE MCII0JIb30BATh
TpaauinoHHble cepsuchl Ha ocHoBe REST /OpenAPI v texuosoruto GraphQL.
Nrak, Catalog u Checkout B3anMoieficTBYIOT ¢ BHyTpenHuMu gRPC-cepBucamu,
HO B TO JKe BPeMs IPeIOCTABJLIOT BHeNTHUE WHTepdelickl, ocHoBanuble HAa REST
na GraphQL.

)

| API-winto3

GraphQL

Java Katlin
Catalog Checkout
Kafka
gRPC e Bpokep cooBLLeHu
gRPC gRPC 2
Kafka
Golang Golang y C++ Node
Product OrderMgt Inventory Shipping

Puic. 3.5. PacnpocTpaHeHHblii METOZ pa3BepTbiBaHys MUKPOCEPBICOB C 1CMoNb30BaHMeM gRPC
1 pyTX NPOTOKOS0B

B GosbiHCTBE peaibHbIX CUTYAIIUI HAPYsKHBIH JOCTYIT K CEPBUCAM OCYIIe-
crasiercst yepe3 API-1r03. ITo MecTo, T7ie UCITOJIb3YIOTCS pa3ndHble HepyHK-
[[MOHAJIbHBIE MEXaHU3MBI, TaKie Kak obecriedenne 6e30MacHOCTH, OrpaHUYeHIE
tTpaduka, BeeHne Bepcuil u T. A. BoabmuHcTBO mogobHbIX API ocHOBaHbI

U Cwm.: Hapxud H., lllanupa I, ITaxuno T. Apache Kafka. [TotokoBas o6paboTka u ananins
nannbix. — CII6.: ITutep, 2020.
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Ha REST wmm GraphQL. Ho Mmoo ucniosib3oBars u gRPC, ecomm Bam 1imio3
MOJZIeP;KUBAET TAHHBIN MPOTOKOJ (XOTS Tak Mayio KTo AenaeT). API-mmio3
peasnuzyet obiiecucTeMubie (GYHKIMN, TAKIE KaK ayTeHTH(DUKAINS, Ky PHAIH-
poBaHue, BeJleHre BEPCHUil, orpaHnyenre Tpaduka u 6aTaHCUPOBKA HATPY3KH.
ITO TT03BOJISET BEIHECTH BCE YKa3aHHbIe PYHKITNH 32 ITPEJIEIThl BAIITIX OCHOBHBIX
gRPC-cepBucos. OinH 13 BasKHBIX aCTIEKTOB 3TOI apXUTEKTYPbI — BO3MOXKHOCTh
WCITOJTB30BATh Pa3Hble A3BIKYA TPOTPAMMHUPOBAHNS B KOHTEKCTE OHUX U TEX JKe
KOHTPAKTOB MEX/y cepBrcaMu (TO €CTh TEHEPUPOBATH MHOTOSI3BIYHBIN KO 13
onpeznenenus ognoro gRPC-cepsuca). Biarogapst 9aToMy Mbl MOKEM BbIOPATh
HOAXO/ISIIIE TEXHOJOTUH € y4eTOM OM3HEC-BO3MOKHOCTEN HAIIIUX CEPBUCOB.

Pe3iome

gRPC noiepskuBaet mupoKuii Habop CTUIIEH OpPraHU3aIuu MEKITPOIIECCHOTO
B3aumozeiictBusg gRPC-npuoxkenuii. B 1anHoii Ty1aBe Mbl UCCIEIOBAIN Ye-
ThIPEe OCHOBHBIX mozixona. Camblil TpUBUAIbHBIN 13 HUX — mpoctoit RPC; ato
(akTuaeckn 0OBIYHBIN YIaIEHHBIN BHI30B MPOIIEYP B CTUJIE «3aIIPOC — OTBET».
IToroxossrit RPC Ha cTopoHe cepBepa MO3BOISIET CEPBUCY BEPHYTH HECKOIBKO
coO0IIeHU T B OTBET Ha BBI3OB YIaJIleHHOTO MeTO/1a; oTOKOBbIN RPC Ha cTopone
KJIMEHTa IaeT BO3BMOKHOCTB TIepelaBaTh MHOKECTBEHHBIE COOOIIEHHS OT KJIHEeHTa
K cepBrcy. Mbl ToIpoOHO 00CYINIIN PEATU3AIII0 KasKIO0TO U3 9TUX CTUJIEH, 1C-
TIOJTh3YS peasibHble TPUMEPHI.

Marepua, npecTaBAeHHbIN B TEKYIIEil TiaBe, Gy/eT moJjeseH B JIo0bIX ClieHa-
pusix ucniosboBarust gRPC 1 1103BOJINT BaM BBIOPATh METOJ B3AUMO/IEICTBUS,
HanboJIee OAXOIAIIMH U1 BalluX 3a/1a4. TeM He MeHee Mbl 00011 BHUMAHUEM
Hu3KkoypoBHeBbIe aciiekTel gRPC, koTopbie BUnHbI moab3oBaTeno. Ciemayonas
rJIaBa MMpU3BaHa UCIIPABUTD 9TO YITyIIEHNE.
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BHyTpeHHee
yctponcteo gRPC

U3 mipeibIayieii TIaBbl BbI yike 3HaeTe, uTo gRPC-mpuiioskenns o6IamTes mo
ceru ¢ nomortisio RPC. PazpaboTyrKy He HYKHO O€CIIOKOUTHCSI O TIOAPOOHOCTSIX
peansalum 9TOro B3aUMOEHCTBIS, O TOM, KaKKe METO/IbI KOAUPOBaHUs co001Ie-
HUI vcnosb3ytoTest BHyTpu 1 kak RPC pabotaet o cetu. Vmest onpesesienne
CepBUCa, BB MOJKETE CTEHEPUPOBATH KaK CEPBEPHBII, TaK U KIMEHTCKUH KOJ /I
HY’KHOTO BaM si3bika. /laHHbIi Koz Oy/1eT MHKAIICYJINPOBaTh BCe HU3KOYPOBHEBbIE
MeXaHU3MBI, TIPeI0CTaBIsAst BaM yao0Hble abcTpakimu. Ho, eciin Bb pazpabaThbi-
BaeTe CJIOXKHBIE cucTeMbl Ha ocHOBe gRPC 1 3amyckaere Ux B TPOMBITILIIEHHBIX
YCJIOBUSIX, TO IOHUMATh BHYTPEHHEE YCTPOICTBO 3TOTO IIPOTOKOJIA COBEPIITEHHO
He0OXOINMO.

B manHoOii ritaBe MbI TOTOBOPUM O TOM, Kak B gRPC peasn3oBaH MOTOK B3aUMO-
NeViCTBUS, KaKUe METO/Ibl KOJMPOBAHUS UCIIOJIb3YET 9Ta TEXHOJIOTHS, KaK OHA
obpaiiaercsi ¢ BHyTPEHHUMMU CETEBBIMI KOMMYHHUKAIIUSIMU U T. /1. MbI IIOIIAaroBo
pasbepeMm mporiecc Tepegadr cooOEeH i TPU BHI30BE KOHKPETHOM yIaTeHHO
MIPOLIEIYPBI, TOKaXKeM, Kak OHU yIaKoBbIBatoTCA B Bbi30B gRPC, koTOpBbIi oTITpaB-
JISIETCSI TI0 CETH, KaKyIO POJIb UTPAET TPAHCIOPTHBIN TPOTOKOJI, KaK TIPOUCXOUT
pacrakoBKa CoOOIIeHUN Ha cepBepe, KakiuM 00pa3oM BHIOUPAIOTCS OAXO ST
cepBHC ¥ yajieHHass GyHKINS U T. [I.

MbiI Takske morosopuM o6 ucrosbzoBanun Protocol Buffers B kauecTse cpepcTsa
koxupoBanus u HTTP/2 B kxauectBe TpancnoprHoro mpotokosa mis gRPC.
B xorire 6yzer pacemorpena apxutektypa gRPC u ocHOBaHHBIN Ha HEll CTEK
HOIEPAKKY SI3bIKOB. B 60JIbIIMHCTBE MPUIOKEHUI IIOHUMATh HU3KOYPOBHEBBIE
acriekTsl gRPC, ¢ KOTOPBIMI BBI 371€CH TO3HAKOMUTECH, He 00sI3aTETbHO, HO ITH
3HAHUS MOTYT ITPUTOUTHCS BaM IIPU Pa3pabOTKe CIOKHBIX TPOEKTOB 1 OTJIAIKE
CYIIECTBYIONIIX MPUIOKEHUT.
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Mpouecc nepenauun coo6wennit B RPC

B RPC-cucreme cepsep peanusyer Habop (GyHKIHIA, TOCTYITHBIX 7SI YAAJTEHHOTO
BbI30Ba. KIIMEeHTCKOE TIPUIIOJKEHIE MOKET CreHEPUPOBATh 3arIyIIKY ¢ abCTpak-
[USIMU, KOTOPbIE MOKHO UCIIOJIb30BATH HAIIPSIMYIO J1Jisl B3AUMO/IENHCTBUSI C ITUMU
dyHKIIIAME cepBepa.

YT00bI TOHATH, KaK MIPOUCXOAUT YAAJE€HHBIN BBI30B MIPOIIELYP 110 CETH, BEPHEMCSI
K HalieMmy cepBucy ProductInfo u3 riasbl 2. OnHol U3 QyHKINN, KOTOPBIE MBI
pean30BaJIv B 9TOM CEpPBHCE, Oblia getProduct; ¢ €€ MOMOIIIBIO KITUEHT MOT TT0JTy-
YUTH OTIMCAaHUe ToBapa, peaocTaBus ero 1D. /leiicTBus, BBITIOMTHSIEMBIE B X0/1€
BBI30BA yAATEHHOU (PYHKIINH, TOKa3aHbI HAa puc. 4.1.

Kax BuzsHO Ha puc. 4.1, BbI30B KIeHTOM (DYHKIINY getProduct 13 CreHePUPOBAH-
HO¥I 3aTJIyIITKK MOKHO Pa3/IeINTh HA CJEYIONINE KII0UYeBbI€ ITATIDL.

1. KimenTcknii mpotiecc BpI3bIBaeT (QYHKIINIO getProduct U3 creHeprpOBaHHON
3arJIyIIKH.

2. KmmenTtckag 3armymka co3naetr HTTP-zanpoc tuma POST ¢ 3akoampo-
BaHHbIM coobuiennem. B gRPC Bce sanpocs! nepepaioress merogom POST
U C 3aTOJIOBKOM content-type Bujia application/grpc. Y nasennas GyHKIUs,
KOTOPasi IpU 3TOM BbI3bIBaeTcs (/ProductInfo/getProduct), mepenaeTcs B OT-
nespraom HTTP-3aronoske.

3. HTTP-3anpoc ¢ coobiieHneM OTIPaBIsieTcsl Ha CePBEPHBINA KOMITBIOTEP 110
CeTH.

4. Tlomyuus coolIenHue, cepBep aHATM3UPYET €r0 3ar0JOBKH, YTOObI Y3HATD,
Kaky1o GyHKIUIO HY3KHO BbI3BaTb, U IIepe/iaeT ero 3arjIyliKe cepBuca.

5. 3araymika cepBuca npeoOpasyer 0aiiTbl COOOIIEHUs B CTPYKTYPbI TaHHbBIX
KOHKPETHOTO SI3bIKA.

6. 3areM cepBuC, HCTIOJIB3YsT TPe0OPa3OBaHHOE COOOTIEHE, BHI3BIBAET JIOKAIb-
HyIio GYHKITNIO getProduct.

7. OtBet (hyHKIIUM cepBUCA KOAUPYETCS U BO3BpataeTcs KineHTy. OTBeT ¢ co-
001IeHIEM TIPOXO/IAT TOT KE TIPOIECC, KOTOPBII MbI HAOIIOAIN Ha KJIMEHT-
ckoii ctopone (oTBeT — KoampoBanue — HTTP-oTBet, roToBblil K iepeayue
o cern). CoobieHne pacnakoBbIBAETCS, U €ro 3HaYeHUe BO3BPAIAETCsT
O’KHM/TAIONIEMY KIMEHTCKOMY TTPOIIECCy.
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Yka3aHHbIe TAIbl XapaKTePHBbI st GosbimHcTBa cucteM RPC, Takux Kak
CORBA, Java RMI u . 1. T'maBrast ocobernocTs porokosia gRPC B 9TOM KOH-
TEKCTe — TO, KaK OH KogupyeT coobienus (cm. puc. 4.1). [luist KogupoBaHust co-
obmtenwii B gRPC npumensiercst Protocol Buffers (oreil.ly/u9YJI) — paciupsiembiii
MEXaHU3M Cepruan3alui CTPYKTYPUPOBAHHBIX JAHHBIX, KOTOPBII HE 3aBUCUT OT
si3biKa U 1iaTopmbl. OMH pas ONPeIesHB TO, KaK J0JKHBI ObITh CTPYKTYPUPO-
BaHbI BaIlTH JIAHHbIE, BbI 3aT€M MOKeTe 3alUChIBATh UX B PA3HOTO POJIa TIOTOKU
N YUTATb UX OTTY /14, UCITOJIb3Y CIIEIINAJIBHO CFeHepI/IpOBaHHbIﬁ I/ICXOLIHBHL/,I KOZ.

[ToroBopum o ToMm, kak gRPC nmpumensier Protocol Buffers mist kogupoBanust
COOOTIIeHUTA.

KoaupoBaHue coobuieHnii c nomowubto Protocol Buffers

Kak yske 06CyKIa70Ch B TIPEABIAYIINX IJIaBax, /sl OlpeleIeH s CEPBUCOB
B gRPC ucnomnnsyercs Protocol Buffers. UTo6bl onpeaesnts cepBuc, Hy»KHO
HEePEYrCAUTh ero yAaJeHHbIe METOAbI U COOOIIEHNS, KOTOPbIe Mbl XOTHM IIepe-
JlaBaThb 110 ceTu. Bo3dbMeM, K TpuMepy, MeTO/I getProduct 13 cepBuca ProductInfo.
B kauecTBe BXOJISAIIETO MapaMeTpa OH IPUHUMAET coobIeHne ProductID, a Ha BbI-
X0/Ie BO3BpaIaeT coodIenne Product. ITH BXOISIIUE ¥ UCXOAIINAE CTPYKTYPhI
MOZKHO OIucaTh ¢ momolibio Protocol Buffers, kak nokazano B muctunre 4.1.

Jinctunr 4.1. Onpepenexue cepauca Productinfo ¢ pyHkumein getProduct

syntax = "proto3";
package ecommerce;

service ProductInfo {
rpc getProduct(ProductID) returns (Product);

}

message Product {
string id = 1;
string name = 2;
string description = 3;
float price = 4;
}

message ProductID {
string value = 1;

}
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Kak Bumute, coobiienne ProductID COAEPKUT BCETO OIHO 0JI€ CTPOKOBOTO
tuma — yaukaabHbiii ID ToBapa. CoobliieHne nuMeer CTpyKTypy, KOTopast OIu-
chIBaeT ToBap. BaskHO, 4TOOBI OHO OBLIO IPABUIBHO OIPEIETEHO, TOCKOJIBKY OT
ATOTO 3aBKUCHUT, KaK OHO OyieT KoaupoBaThest. [ToapobHee 00 9TOM Mbl TIOTOBOPHM
037Ke B JAHHOM pasjielie.

Urak, Mbl onipeziesiniu coobiierine. Temepb TOCMOTPUM, KaK €r0 3aKOJMPOBATH
U IPEBPATUTh B paBHO3HAYHBIN HabOp GaiiToB. OOBIYHO 32 TO OTBEYAET UCXO/I-
HBII KOJI, CTeHepUPOBAHHbBIN Ha OCHOBE OIpeAeaeHus coobiienus. /s redepa-
IIUHM UCXOJHOTO KOJIa UCIIOIB3YIOTCS KOMITHIISITOPBI MOJ/IEPKIBAEMbBIX SI3BIKOB.
[TepenaB KOMITHIISITOPY MOAXO/SIIIIEE OIIPEIeIEHNE, Pa3padOTUNK MOTYYaeT KO,
C TIOMOIIIO KOTOPOTO MOKHO YMTATh U 3aMUCHIBATH COOOIIEHUSI.

[TpencraBbTe, 4TO HAM HYKHO TIOJIYYUTh HHMOPMaIHio o ToBape ¢ ID 15; MbI c0o3-
naeM 00beKT COOBIIEHNST CO 3HAYEHKEM 15 1 ITepeiaeM ero GyHKINN getProduct.
B caenyionem pparmenTe Koza I0Ka3aHo, Kak co3aTh coobIeHe ProductID co
3HaYeHMeM, PaBHBIM 15, 11 TlepeiaTh ero (byHKIMK getProduct, 4TOOBI MOJYYUTh
CBeNIEHU O TOBape:

product, err := c.GetProduct(ctx, &pb.ProductID{Value: "15"})

Iror pparment Hanucan Ha Go. Oupeznenenne coobueHns ProductID HAXO-
JIUTCS B CTeHEPUPOBAHHOM MCXOJHOM Kojie. MbI co3/1aeM 9K3eMILIISAP ProductID
U MIPUCBaMBaeM eMy B KadecTBe 3HaueHUs 15. TOUHO Tak e B sI3bIKe Java MbI
HCIIOJIb3YEM CIeHEPUPOBAHHBIE METO/IbI, YTOOBI CO3/1aTh 9K3EMILISP ProductID:

ProductInfoOuterClass.Product product = stub.getProduct(
ProductInfoOuterClass.ProductID.newBuilder()
.setValue("15").build());

Crpykrypa coobieHust ProductID, MOKazaHHAs HIZKE, COCTOUT U3 OJHOTO TOJIsI
value ¢ nHekcoM 1. Korga Mbl co3aeM 9K3eMILISIP COOOLIEHUs CO 3HAYEHUEM 15,
COOTBETCTBYIOIIEE GANTOBOE IIPEACTABIEHKE BBITJISAUT KaK UACHTU(HUKATOP [0S
value, 32 KOTOPBIM HJIET €70 3aKOAMPOBAHHOE 3HAUEHNE, ITOT UAEHTH(HDUKATOD
ellle Ha3bIBAIOT Me20M:

message ProductID {
string value = 1;

}

BaiiToBoe mpescTaBienue JaHHON CTPYKTYPHI MTOKA3aHO HA PUC. 4.2: KaxK10e 1moJie
COCTOWT M3 NJeHTU(hUKATOPA U 3aKOIMPOBAHHOTO 3HAUYEHNS.
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CoobLueHne

Ter 3HayeHne Ter 3HayeHne 3HayeHne 0

|
|

coobuweHus 1
coobueHus 2

Mone
Mone

Puc. 4.2. baiitoBblii noTOK, 3aKoANPOBaHHbIiA ¢ nomoLublo Protocol Buffers

JlaHHbBII Ter cCOCTOUT U3 ABYX 3HAYEHMIT: MH/IEKCA TI0JIS U TPAHCIIOPTHOTO TUTIA.
Nupexe — yHUKaIbHOE YUCJI0, KOTOPOE TTPUCBAMBAECTCS KaKIOMY ITOJTIO B OTIpe-
JiesieHun coobIeHnst BHyTpu proto-daiiia. TpaHCHOPTHBINA TUIT OCHOBaH Ha
THUIIE TI0JISI U OIPEJIeJIsieT TO, KAKOTO POJia IAHHBIE MOTYT HaXO/[UThCS B 3TOM
1oJie; TIpefiocTaBsieMast UM UH(OpMaIUs TT03BOJISIET Y3HATD IVINHY 3HAYEHMUSI.
TpaHCIOPTHBIE TUITBI U COOTBETCTBYIOIIIE THITBI IOJIEH TIepedncieHbl B TabI. 4.1.
ITo cooTBeTCTBUE onpezeseno B cuenuduranuu Protocol Buffers, u 6osee mo-
JPOOHO 0 HEM MOKHO TIOYNTATh B 0uInaIbHO JokyMeHTanuu (oreil.ly/xeLBr).

Ta6nuua 4.1. [locTynHble TPAHCMOPTHbIE TUMbI 11 COOTBETCTBYIOLLE M TUMbI MONE

0 [lepemeHHOI ANHbI int32, int64, uint32, uint64, sint32, sint64, bool, enum

1 64-0UTHblE fixed64, sfixed64, double

2 OrpaHuyeHHOR AnuHbI | string, bytes, BCTpoeHHble c006LUeHNs, ynakoBaHHble NOBTOPAHLLMECA
nona

3 HauanbHaa rpynna [pynnbi (ycTapeBLunii)

4 KoHeunas rpynna [pynnbl (ycTapeBLumit)

5 32-6utHble fixed32, sfixed32, float

3Has MH/IEKC U TpaHCHOpTHBIﬁ THII I10JIAA, Mbl MOJKEM OIIPEICJINTD 3HAaYEHHE €ETO
T€Tra, NCII0JIb3Y: CJIEAYIOILY O (bOpMy]Iy 3,71er MBI C/IBUT'a€M IBOMYHOC IIPEACTaB-
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JieHrEe MHAEKCAa Ha TPU IMO3UIIUU BJIEBO U BBITIOJITHAEM €T0 6I/ITOBO€‘ O6'beIII/IHeHI/Ie
C IBOMYHDBIM IIpe/ICTaBJI€EHUEM TPAaHCIIOPTHOI'O THUIIA:

3HauyeHne Tera = (MHAEKC_mona << 3) | TpaHcnopTHbIA_Tun

Ha puc. 4.3 IIOKa3aHO, KaK MHAEKC 1 TpaHCHOpTHbeI THUII TTIOJIA Pa3MENa0TCA
B 3HAYCHMNM TEra.

TpaHCNOPTHBIN

MHpekc nonsa
T™mn

3 6uta {

Puc. 4.3. (TpykTypa 3HaueHus Tera

[Tonpobyem pa3obpaThCs B HTUX TEPMUHAX € MOMOIIBIO YKe 3HAKOMOIO HaM
npumepa. Coobuienue ProductID COAEPKUT OJHO CTPOKOBOE IOJIE C UHAEKCOM 1
U TPAHCIIOPTHBIM TUIIOM 2. B IBOMUYHOM IIpeACTABICHUN MH/EKC OIS U TPAHC-
MOPTHBIH TUI OY/IYT BBITJISIZETh KAaK 00000001 11 00080010 COOTBETCTBEHHO.
Ecimi nozgcraButh o111 3HaUeHus B (hOPMYJIy, IIPUBEAEHHYIO BbIIIE, TO 3HAYEHUE
tera Oyer pasto 10:

3HavyeHne Tera = (0000ROO1 << 3) | 0©0LLEV10
000 1010

Jlasbiiie HY;KHO 3aKOAMPOBATH 3HaYeHue moJsi. Protocol Buffers ncnomnbsyer
pasHble METO/IbI KOMPOBAHMSI JIJIsI PA3/INYHbBIX TUTIOB aHHbIX. CTPOKOBOE 3Ha-
yeHne xkoaupyetcs ¢ momotibio UTF-8, a itemounciaennoe (int32) — ¢ UCmoab3o-
BaHUEM KOJIMPOBAaHUS TlepeMeHHO /nHbL. Bostee 1opo6HO 0 pasHbIX criocobax
KOJIUPOBAHUSI U O TOM, B KAKMX CUTYAIUSIX OHU [IPUMEHSIIOTCSI, MbI TOTOBOPUM
B CJIEyIONIeM pasjesie. A MoKa BEPHEMCs K HAIIEMY MTPUMEPY W 3aKOAMPYEM
CTPOKOBOE 3HAYEHHE.

B dopmare Protocol Buffers 1yist cTpoKoBBIX 3HAUEHU MTPELYCMOTPEHA KOIH-
poska UTF-8 (dbopmar npeobpasosanus Unicode, B KOTOPOM KasK/bIil CUMBOJI
3aHuMaeT 8 6ut). DTO METO/ KOAMPOBAHKS CUMBOJIOB TIEPEMEHHOMN JITHBI, KO-
TOPBIN 1peobJiaiaet B BeO-CTPaHUIaX 1 3JIEKTPOHHBIX TUChMaX.

B Hatem npumMepe 3HaueHue moJist value B COOOIIEHUH ProductID paBHO 15, 4TO
B KoaupoBke UTF-8 Beirssiaut kak \x31 \x35. B UTF-8 aiuna 3akoampoBaHHbIX
3HAUEHUI He SIBJISIETCS IMOCTOSHHON. MIHbIMU cJi0oBaMu, JJIs IIPeICTaBIEHMST
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3HAYEHMS MOYKET PUMEHSThCS Pa3Hoe KOJUYECTBO BOCBMUOUTHBIX OJIOKOB.
B Hamem npumepe ucnobaytores aa 6soka. [ToaTomy nepea caMum 3aKo/u-
POBaHHBIM 3HAUYEHMEM HY/KHO yKa3aTh €ro JVIMHY (KOJIMYecTBO GJIOKOB, KOTOPOE
3aHuMaer 1o 3Hauenue). [llecTHaaarepuatoe nmpeacrasieHne 15 B KOAUPOBKe
UTF-8 BBITJISAANT CIIeAYIONIM 06pasom:

A 02 31 35

JIBa KpaifHux crpaBa OaiiTa — aTO CTPOKOBOE 3HaUeHMe 15, 3aK0NPOBAHHOE
B UTF-8. 0x02 npecrasiisieT JUIMHY JaHHOTO 3HAYeHUS B BOCBMUOMTHBIX OJIOKAX.

Teru u 3HaYEHUS 3aKOAUPOBAHHOIO COOOUIEHUS 0ObEJUHSIOTCS B OAHTOBBII
norok. Ha puc. 4.2 mokasano, Kak 3Ha4eHUs HECKOJIbKUX MOJIEH pa3MelaoTcs
B GaiitoBoM motoke. YToObl 0003HAYNUTD €ro KOHEI], OTIPABJSETCS Ter CO 3Ha-
yerueM 0.

Teneppb BBl 3HAETE, KAK 3aKOAUPOBATH IIPOCTOE COOOLIEHKE CO CTPOKOBDIM 110~
sieM ¢ omotibio Protocol Buffers. /1711 HEKOTOPBIX TUIIOB 110JI€H, KOTOPBIE IO/
nepxubaer Protocol Buffers, mpumMensiiorcs pastible METOAUKI KOAUPOBAHMSL.
KopoTKo paccMOTpUM HX.

MeToanku KopupoBaHua

B Protocol Buffers nmomaepsxkuBaercst MHOTO pasHbIX CIIOCOO0B KOANPOBaHUS,
npeiHa3HaYEHHBIX JIJIs1 PA3JIMYHBIX TUITOB JaHHbIX. Harpumep, 171s1 CTPOKOBBIX
3HaveHui ucnoabayercd kogupoBka UTF-8, a g yucen tuma int32 — xoau-
poBaHue nepeMeHHoit anHbl. [ToHMMaHue TOro, Kak KOAMPYETCS TO WM WHOE
1oJie, HeOOXOAMMO TIPU OTIPE/IeIEHIH COOOIIEHUS; 9TO TI03BOJISIET BHIOPATh /ISt
KayK/I0TO MOJIst COOOIIEHUsT HarnboJree MOAXOASIIAN THIT U TEM CAMBIM TIOBBICUTD
3 EKTUBHOCTD KOAUPOBAHUS HA 9TAIE BHIIIOJHEHNUSI.

Tumns mosteit, koropeie noggepxusaer Protocol Buffers, nensarca na pasubie
IPYIIIIBI B 3aBUCKMOCTH OT UCIIOJIb3YEMOIl METOUKN KOANPOBAHMS 3HAYEHHIA.
Huske mepednc/ieHbl pacipocTpaneHHble KOAUPOBKU, KOTOPbIE IIPUMEHSAIOTCS
B Protocol Buffers.

KopupoBanue nepemeHHOIi ANNHDI

ITO METO/L Cepran3aliun MIeJbIX YUCEJI C IIOMOIIIbIO OJHOIO MJIN HECKOJIbKUX
GaiiToB. OcHoBHas naesa COCTOMT B TOM, UTO OOJIBITUHCTBO YUCET pacrpenesaeHbl
HEPaBHOMEPHO. HOBTOMY JJIA KayKA0TO 3HAYEHMW A BBI/IEJIAETCA Pa3HOE KOJITMIECTBO
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GaiitoB. Kak Ob110 TIOKa3aHO B TabJI. 4.1, TAHHBII METO/I TPUMEHSIETCST K TPYTITIE
TaKUX TUIOB NoJIel, Kak int32, int64, uint32, uint64, sint32, sint64, bool n enum.
B Ta6:1. 4.2 npuBOAUTCS ONMCAHUE U HA3HAYEHUE KaXK/I0TO U3 9TUX THIIOB.

Tabnuua 4.2. OnucaHie TUNOB noneii

int32 lpeacTaBnAeT Lenble Yucna co 3HaKkoM B AnanasoHe ot —2 147 483 648 fo 2 147 483 647. 06patute BHUMaHue:
AaHHbIN TN Hed(deKTUBEH ANA KOANPOBAHNA OTPULIATENbHBIX YCen

int64 [TpencTaBnaet uenble yMCIa Co 3HAKOM B AnanasoHe o1 —9 223 372 036 854 775 808
1109223 372 036 854 775 807. 06patuTe BHUMAHME: aHHDIil TUM HeIPPEKTUBEH ANA KOANPOBAHMA
OTpULLATENbHDIX Yncen

uint32 MpeacTasnaet 6e33HaKoBble LieNible YMCNA CO 3HAYEHUAMN B AnanazoHe ot 0 o 4 294 967 295

uint64 [Tpeactasnaet 6e33HakoBble LieNible YT €O 3HaYeHMAMN B AnanasoHe ot 0 1o 18 446 744 073 709 551615

sint32 [TpeacTaBnaeT Lenble yucna Co 3HaKOM B AnanasoHe ot —2 147 483 648 no 2 147 483 647. 31T T!n Kogupyet
oTpULaTeNbHble 3HaueHnA 6onee 3pHeKTUBHO, Yem int32

sint64 [TpencTaBnaet yenble yMcia o 3HAKOM B AnanasoHe o1 —9 223 372 036 854 775 808
109223 372 036 854 775 807. 370T T!N KOAMPYET OTPULIATENbHbIE 3HaUeHNA Gonee IQPeKTUBHO, ueMm int64

bool MpeacTaBnAeT fiBa BO3MOXKHbIX 3HAUEHNS, KOTOPble 00bIuHO 0603HauatoTCA Kak true u false

enum npe,U,CTaBl'lﬂET Haﬁop NMEHOBAHHbIX 3HaUeHIi

[Tpu KoAMpPOBAHWK TTEPEMEHHON JAJIUHBI cTapiiuii 6ut (most significant bit,
MSB) kaxoro Gaiita (KpoMme TIOCJIeIHEr0) YKa3blBaeT Ha TO, YTO 32 HUM HIYT
npyrue Gaittel. Mutaiie ceMb OUT Kask0ro Gaiita MCIIOIb3YIOTCSI [IJIsT XPAHEHIST
quCJIa, TPeICTaBIEHHOTO B onoaHuTeabHOM Kozie (https://ru.wikipedia.org/wiki/
[JononHutenbHbivi_koa). Kpome Toro, Miaias rpya uieT B CaMOM Haydalie, 110-
ATOMY K Hell ciieryeT npubaBuTh OUT, 0603HAYAIOIINI TIPOIOIKEHE 3HAUCHUS.

Llenble yncna co 3HaKom

[Menpre yncia co 3HAKOM TPEACTABIAIIOT KaK TOJOXKUTETbHBIC, TAaK U OTPHUIIA-
TeJbHbIE 3HaYeHUsI. K HUM OTHOCSTCS TaKue THUIIBI 10JIel, Kak sint32 u sint64.
CHauasia 3TH 3HaYeHUs TIPe0OPa3yIoTcest B Ge33HAKOBBIE C TIOMOIIBIO KOAMPOBKH
zigzag, a 3aTeM K HUM MPUMEHSIETCS METOJl KOJIUPOBAHMS IEPEMEHHON JIJIIHBI,
PacCMOTPEHHBII BHIIIIE.

Zigzag npuUBSI3bIBAET 11EJI0E YKCJIO CO 3HAKOM K Oe33HAKOBOMY YHCJIY, YepPe/yst
MOJIOKUTENIbHBIE M OTPUIIATEIbHbIE 3HaUeHus (3ur3arom). B tabur. 4.3 mokasaHo,
Kak 9T0 paboTaer.
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Ta6nuua 4.3. KoanpoBka zigzag, KoTopas UCMONb3YETCA A LIENbIX YACEN CO 3HAKOM

|
—_
—_

|
N
E=N w N

Kax BunnTe, B opurnHaje u pesyabTaTe HOJb COOTBETCTBYET HYJIIO, & OCTAJIb-
Hble 3HAUEHUsI IPUBA3BIBAIOTCS 3UT3arOM K ITOJOXKUTEIbHBIM yrcyiaM. OTpu-
IaTeJIbHble 3HAUEHUS CTAHOBATCS HEUETHBIMHU, a MTOJOKUTEIbHbIe — YeTHBIMHU.
B pesysabraTe KonupoBaHus Beerja MoJIy4aeTcs OJ0KUTeNbHOe YUCIO0, He3a-
BHMCHMO OT 3HaKa UCXOJHOTO 3HaYeHnd. /[ayible NCIIOIb3yeTcsa KOAUPOBaHue
[IepEMEHHOM JIJTMHBL.

JlJ1st oTpHIIaTeIbHBIX IIEJIBIX YHCEJ PEKOMEH/IYETCST IPUMEHSITD 11€JI0YNCIEHHbIE
TUIIBI CO 3HAKOM, TaKHe Kak sint32 u sint64, mockoibKy 0ObIYHbIE TUITBI HATIOL0-
6ue int32 wim int64 mpeobpasyoT OTpUIaTeIbHbIC 3HAYCHKSI B IBOMYHBII BUI,
UCIIOJIb3YsT METOJ KOAUPOBAHUS MepeMeHHON JuHbl. [lanHbiii MeTox Tpebyer
6oJibLIe OAIITOB /IS IPEACTABICHIS OTPUIIATEIbHBIX YHCEJI II0 CPABHEHMUIO C 110~
JoxkuTenbHbIME. Kak ciiefctBue, 1151 9(pheKTHBHOCTH OTPUIIATENBHOE 3HAYEHIE
cHauaJja mpeobpasyercs B MOJOKUTENBHOE, a 3aTeM YyiKe Koaupyercs. VIMeHHo
ATOT CHOCO0 MPUMEHSIETCS B TAKUX TUIIAX, Kak sint32.

Yucna GuKcupoBaHHON AJIMHDI

ITO MPOTUBOIOJIOKHOCTD TUIIOB TIePEMEHHON JTHBL JII060My 3HaU€HMIO, He3a-
BHCHUMO OT €I'0 Pa3Mepa, BBIAE/ISETCS OHO U TO e KOJIMIeCTBO OaitTos. [ upes-
cTaBjieHust ynces hukcupoBanHoil auHbl Protocol Buffers ncmosbsyer nBa
TPAHCIIOPTHBIX TUIIA: OAUH s 64-OUTHBIX 3HAUEHMIT, TakuX Kak fixed64, sfixed64
u double, a apyroii — aua 32-6urHbix, Takux Kak fixed32, sfixed32 u float.

(TpoKoBbIii TN

B Protocol Buffers ctpoku nputaieskar K TpaHCIIOPTHOMY THITY OTPAHUYEHHON
JUTMHBL. JTO 3HAUNT, YTO 3a 3HAYEHUEM, 3aKOMPOBAHHBIM METO/IOM TTePeMEeHHOM
JUIMHBI, UIET 33laHHOE KOJIMYECTBO OallTOB ¢ IaHHBIMHU. [[JIs1 CTPOKOBBIX 3HAYECHHI
ucnonabdyerca konuposka UTF-8.
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Tak, MbI TIPOBEJTH KPATKHIA 0030p METOANK, KOTOPBIE HCTIOJIb3YIOTCSI IS KOHPO-
BaHUs PAaCIPOCTPaHEHHBIX THITOB aHHBIX. [TogpobHee 00 9TOM MOKHO TIOUUTATH
Ha ounmasbHoii crpanuiie Protocol Buffers (oreil.ly/hH_gL).

Ho nipesk/ie, 4eM OTIPABJISATH HAIlle 3aKOJAUPOBAHHOE COOOIIEHHUE IO CETHU, eTO
HEOOXOMMO 0OPaAMUTh.

06pamneHune coobLieHnit ¢ npedUKCOM ANUHDI

Eciiu roBoputs B 06111X 4epTax, To 06paMaeHre COOOUEHNI — IPOLECC OPTaHu-
3allUK JAHHBIX TAKKM 00pa30M, 4TOObI TOT, KOMY OHU TIPeIHa3HAY€EHbI, MOT JIETKO
uxX u3BJeub. Jlanuslii moaxos ucnosb3yercs u B gRPC. [lepen oTipaBkoit ApyToit
CTOPOHE 3aKOANPOBAHHYI0 MH(DOPMAIIIO HEOOXOIMMO KaK CJIeAYeT YIaKOBaTh.
s aroro gRPC npumensier o6pamienne cooOIeHunii ¢ npeuKcoM JJIMHBL.

[Tpu MCITOJIB30BAHUH ATOTO MOAXO0/IA MEPEJT 3AIMCHIO KasKI0T0 COOOIIEHMsT yKa-
3pIBaeTCs ero pa3mep. Ha puc. 4.4 MOXHO BUAETH, UTO TIEPE]T 3aKOANPOBAHHBIM
JIBOMYHBIM COOOIIIEHUEM HAXOAUTCS YeThIpexGaitTHbIil 610K, ITockobKy coobie-
HHUE UMeeT KOHEYHYIO JUINHY, a 3TOT OJIOK 3aHUMAaEeT YeThipe Oaiita, Mbl 3HAEM,
gyro gRPC nopuepxuBaer coobienst o 10 4 [6aiiT.

Kak moxasano Ha puc. 4.4, Protocol Buffers kogupyer coobiienne B IBOMYHBIN
(dhopmMaT 1 yKasbIBaeT B Havaje ero pasMep ¢ HOPSIKOM CJIeA0BaHU OaliTOB OT
CTapIIero K Miajiemy.

[Topsnox cnegoBanys 6aiiTOB OT cTapiuero K Maaguemy (big-endian) — aro
CII0c06 OpraHM3aLyM JaHHBIX B CHCTeMax U coobujeHnsax. Crapiiee 3Hade-
HIe B TIOC/IE0BATeNbHOCTH (C HaMbO/IbIIIeil CTEIeHbI0 ABOVIKI) XPAHUTCS

B s4eliKe IMaMsATYU ¢ HAMUMeHbIIUM agpecom.

[TomurMmo pasmepa cooOIIeH s, TPU 0GPaMIIEHIN TAKKE UCTIOb3YETCsT OTHOOAIT-
Hoe 6e33HaKOBOE LIEJI0e YHUCI0, KOTOPOE FTOBOPUT O TOM, SIBJISIIOTCS JIA JAHHbIE
CXKATBIMU. JTO TaK Ha3bIBaeMbIil (biar cxkatus. Eciu on paBeH 1, To 1BoMYHbIE
JaHHble OBLIN CKaThl MeTOAOM, yKaszanHbiM B HTTP-3aronoske Message-
Encoding; smayenne 0 roBopuT 0 TOM, 4TO GaiiThl COOOILIEHUST HE CKUMAIIKCE.
B crenyiomem pasaese Mbl oapo6Ho obcyaum HTTP-3aronoBku, KoTopbie
noanep;kuBaetr gRPC.
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Proto-onpenenexHue 3HayeHne
coobLueHus COO0O6LLEeHus
message OrderlD { OrderlD {
string value=1; value="15";
} }

/

10110...00110

CoobLeHne
(ABOWYHBIV BUA)

0/1 b b b b 1 0 B 1 0
W
cxartums nnHa coobuieHns

(yeTblpexbarTHOoEe Lenoe
4MCIIO C NOPSIAKOM Clief0BaHus
6anTOB OT CTAPLUErO K MiiajLlemy)

Puc. 4.4. 06pamnenue c npedukcom AnuHbl B gRPC-coob1LeHmn

ITocie ob6pamtenus cooOIEHNE TOTOBO K OTIIPABKE 10 CeTH. EC/IM 9T0 KIneHTeKuii
3a1poc, To noJryyaresiem Oyer cepsep. Eciii oTBeT, To orydaresieM OyeT KIMeHT.
[TostyuwB coOOIIEHE, MBI JIOJIKHBI TIPOYNUTATH €10 TIEPBbINA GailT, 4TOOBI TIOHSITD,
SABJIsIETCS JIM OHO cKaThiM. Cieyioniye deTbipe Gaiita Mo3BOJIAT Y3HATH PasMep
3aKOIMPOBAHHOIO JBOMYHOTO COOOIIEHHSI — TO €CTh CKOJILKO OaiiTOB HaM HYKHO
npounTath U3 noroka. B ynapuom/npocrom RPC nam npeacrout obpaboraTh
TOJIBKO OJIHO COOOIIIEHME, a IPU TOTOKOBOM 1epe/iaye — HeCKOJIbKO.

Termepb BB TOJLKHBI XOPOIIIO OPUEHTHPOBATHCS B TOM, KaK COOOIIEHUST MO/TO-
TaBJIMBAIOTCS 7SI TIEPEIAUH 110 CeTU. B careyonem paszesie Mbl 00CyINM, Kak,
coOCTBEHHO, MepefaloTest 9T coobIieHus ¢ npedurcom anutbl. Ha cerogust
anpo gRPC nogaep:xxuBaet Tpu TpancnoptHbix Mexanusma: HTTP/2, Cronet
(https://oreil.ly/D0laq) u in-process (https://oreil.ly/IRgXF). Cpenu HUX /JisI OTIIPABKU
coobrenuii yatie Beero ucnosbsyercs HTTP /2. Ilocmorpum, kak gRPC mnpu-
MEHSIET ATOT TIPOTOKOJI /IS 3((HEKTUBHOTO 0OOMEHa JJaHHBIM.
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gRPCnosepx HTTP/2

HTTP/2 — Bropag maxopnas Bepcus nnrepuet-mporokosa HTTP. Ona npu-
3BaHa UCIPABUTh HEKOTOPbIE TPOOJIEMBI ¢ 6E30MACHOCTHIO U TPOU3BOAUTENBHO-
cThlo, ipucyinue npeabiayiieit sepcuu (HTTP/1.1). HTTP /2 nopnepkuBaet
Bce ocHoBHBIe BodMoxkHocTH HTTP/1.1, Ho menmaer s1o 6osee apdheKTUBHO.
B pesyJibraTe mpusioskeHust, HATMCAHHbIE C IPUMEHEHUEM JIAHHOTO TIPOTOKOJIA,
noJrydaiorcst 6oJiee ObICTPHIME, IPOCTBIMU U HAZIEKHBIMU.

gRPC ucnoassyer HTTP/2 B kauecTBe cBOETO TPAHCIIOPTHOTO MTPOTOKOJIA I/
nepegadn cooOIIeHuii Mo ceTu. ITo ofHa u3 npudnt, noyemy gRPC spisercs
BBIcOKOTTpon3BoANTEAbHBIM RPC-dpeiimBoprom. [loroBopum o ToMm, Kak cooT-
HOCSATCST 00€ TEXHOJIOTHH.

B HTTP/2 Bce B3aumopeiicTBIe KIMEHTA U CEpPBEPa BBINIOTHAETCA B paM-
kax ogHoro TCP-coennHeHus, 10 KOTOPOMY MOXKET IepefaBaTbcs M0boe
KOJINYeCTBO IABYHAIIPaBJICHHBIX 0AlITOBBIX IIOTOKOB. UTOOBI IIOHATD, KaK
9TO paboTaeT, HY)KHO CHayajaa paso6paTbcA B TEPMUHOIOTUY TaHHOTO
IPOTOKOA:

* [OTOK — JIByHAIIpaB/IeHHAs Mepefjaya TAHHbIX B PAMKaX yCTAHOB/IEHHOTO
COEIVHEHNsT; MOXKET IIepefaBaTh M060€e KOMMIECTBO COOOIeHNMI;

* (¢peitMm — HanMeHbIas eguHKLA B3anmopeiicTBus B HTTP/2. [lpuHamiex-
HOCTb KaX[J0T0 (ppeiiMa K TOMY WIU MHOMY HOTOKY (11, BO3MOYXKHO, fipyTas
MHPOPMAIVSL) OIPEeNeNseTCs B €T0 3aT0TIOBKE;

* Coo01IIeHIe — IIOTHASI TOCTIEROBATENBHOCTD HPEIMOB, KOTOPAsS OTHOCUTCS
k ofHoMy nornyeckomy HTTP-coobuienuto. brarogaps sToMy KIneHT
U cepBep MOTYT MY/IbTUIUIEKCHPOBATh COOOIeHMs: pa3OuBaTh UX Ha OT-
IenbHbIE (PperiMbl, TepeMelnBaTh U 3aTeM COOMpaTh Ha JPYrOM KOHIle
COeMMHEHNS.

Kak Buno na puc. 4.5, karnan gRPC npejictaBisieT coeinHeHne ¢ KOHEYHOH TOY-
Koii (To ectb coenunenue nmo HTTP/2). Korna kmenTcKoe IpUIoKeHne Co3/1aeT
takoit kanas, gRPC Buytpu ycranasausaetr HTTP /2-coenunenne ¢ cepBepoM.
OnuH U TOT JKe KaHaJl MOKHO MCIOJIb30BaTh JIJIsl OTIIPABKU CePBEPY JT060TO
KOJIMYecTBa yIaJeHHBIX BBI30BOB. OHNU MpuBa3biBaioTcs K motokam HTTP /2.
Coobmuienus nepenaiorcst B Buge HTTP /2-dbpeiimo. Dpeiiv MOKET BMeIaTh
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071HO co0bITeHNe ¢ TPeGUKCOM JTIHBI; ECITN JKe COOOTIEHIE CTUTITKOM OOJIBIIIOE,
TO MOJKET 3aHATh HECKOJIBKO (hPeiiMOB.

CoeaunHenne no HTTP 2.0/
kaHan gRPC
» Motok 04/RPC 05 [MoTtok 04/RPC 05 |MoTok 03/RPCO4| .»

n AAHHBIE| 3AroJioBKu AAHHbIE
=
o (o}
c [
° o0
o) Q
a )
5 (@]
[y « Motok 01/RPC 01 |MoTok 02/RPC 03 |MoTok 01/RPC 01 |MoTok 02/RPC 03

AAHHBIE| 3AroJioBKu AAHHBIE AAHHBIE

Puc. 4.5. Cemantyeckoe cootsetcTaue mexay gRPCu HTTP/2

B npepiaymem paszesie Mbl 006Cy K a1 0OpamMIeHne co0OTIeH it ¢ IpehrKCOM
mHbL. Kora takie cooOteH s TTepe/IaloTest 0 CETH B KAYeCTBE 3alIPOCOB 1 OT-
BETOB, K HUM HEOOXOMMO MPHJIAraTh AOTOJIHUTENbHbBIE 3ar0JI0BKU. IloroBopum
0 TOM, KaK CTPYKTYPHUPOBATH 3aIIPOCHI/OTBETHI M KaKHe 3aT0JIOBKU TTPH 3TOM
HY>KHO TIepe/laBaTh.

3anpoc

3anpoc — aTo coolbieHne, KOTOpoe MHUIMUPYeT yaaleH bl Bbi3oB. B gRPC
3a1poC BCET/IA OTIPABISETCA KINEHTCKUM TTPUJIOKEHNEM W CO/IEPSKUT TPU OC-
HOBHBIX KOMITOHEHTA: 3aT0JIOBOK, COOOIIIEH e ¢ TPeUKCOM JTHHBI 1 (iar, 060-
3HAYAIOMNH KOHEIl ToTOKa (puc. 4.6). Y 1aieHHbIN BbI30B MHUITMUPYETCH, KOTAA
KJIMEHT OTIPABJISIET 3ar0JIOBKU 3aIIPOCA. 3aTeM TIEPEIAIOTCS CAMU COOOTIEHUSI.
B xon1ie ornipasisiercst haiar EOS (end of stream — «koHeIr moTokas ), KOTOPbIii
OTIOBEIIAET TI0JIyYaTelisi O TOM, YTO Tiepejiadya 3a1poca 3aBepiieHa.

3anpoc # 3arosioBkm CoobuieHne dnar okoH4aHus
3anpoca C NpedUKCOM ANNHbI noToka

Pwuc. 4.6. [TopAafok 0TnpaBKu 31eMeHTOB 3anpoca
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Bocnonbayemest yxxe 3HakoMoii HaM (pyHKIHETH getProduct 13 cepBrca ProductInfo
U TIOKaKeM OTIIPaBKy 3arpoca 1o npotokosy HTTP /2. YTtoObl HHUIIMUPOBATH
BBI30B (DYHKITUU, KJIUEHT OTIPABJISET CJAEYIONNE 3aTOJOBKU:

HEADERS (flags = END_HEADERS)
:method = POST @

:scheme = http @

:path = /ProductInfo/getProduct 3)
rauthority = abc.com @

te = trailers @

grpc-timeout = 1S @

content-type = application/grpc @
grpc-encoding = gzip @
authorization = Bearer xxxxxx ©

O Omnpenenser HTTP-meton. B cayuae ¢ gRPC 3aromoBok :method Bcerma
paBeH POST.

® OrmnpenenseT pesxuM B3anMoieiicTBusA. Ecu BKITOYEH TTPOTOKOJI 3aTUTHI
tpancrnoprHoro yposHs (Transport Level Security, TLS), To sHaueHnue paBHO
https; ecsi HeT — TO http.

© Ompenenser myTh KoHEeTHOU Touku. B cayuaae ¢ gRPC ato 3Hauenmne nmeer
BUJ /{uma cepsucal}/{umsa metopa}.

® Omnpenenser nomennoe nms B URI-agpece.

@ Ompesensier crocob 0OHapysKeH sl HECOBMECTUMBIX TPOKCH-cepBepoB. B ciry-
yae ¢ gRPC 370 3HAUEHME HOIKHO PABHATHCA trailers.

@ OrpeiesisieT BpeMst 03KU/IaHMs BbI30Ba. ECJu ero He yKasaTh, TO cepBep J0JKEH
CUMTATh, YTO OHO HE OTPAHIYEHO.

@ Onpesiensier Tur cogepxumoro. B ciayudae ¢ gRPC 510 3HaU€HME 10IKHO OBITh
paBHoO application/grpc, uraue gRPC-cepBep Bepruer HTTP-kox 415 (nemos-
JIePKUBAEMbBIH THUIT JIAaHHDIX ).

® Onpesenser crocob cxaTus coobienus. JJonycTuMble 3HaueHns: identity,
gzip, deflate, snappy u {custom}.

© D710 Heobs13aTe IbHbIE METaJlaHHbIe. 3aroJIOBOK authorization UCIIO/B3yeTCS
JUIST IOCTYIIA K 3alIMIIEHHON KOHEYHOI TOUKeE.
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Heckonbko 3samMedaHMii 1o AHHOMY IIpUMepY:

® 3aroJI0BKMU, Ha3BAHVA KOTOPBIX HAYMHAKTCA C :, ABIAIOTCA 3ape3epBUPO-

BAaHHBIMI U TOJDKHBI VIITU TIEPEN O6bI‘~IHbIMI/I;

* 3aronmoBKH, yyacTBytomue Bo gRPC-B3anMopeiicTBun, nenarca Ha JBe
KaTeTOpUU: ONpeJie/ieHe BbI30Ba U ITO/Ib30BATENbCKIE META/JaHHbIE;

® 3aTOJIOBKY, I3 KOTOPBIX COCTOUT OTIpefie/ieHNe BBI30Ba, BXOJAT B CTAHAPT
HTTP/2 n gomKHBI OTIPaBAATHCA Hepef] MOIb30BaTeIbCKIMY MeTa aH-

HBIMU;

* IIONIb30BaTeNbCKIIe METaaHHbIe — IIPOM3BO/IbHbIE APhl BUNA «KIH0Y —
3HaueHMe», KOTOPble ONpeNeNAITCA Ha ypoBHe npunoxenns. Haspanna
3aTOJIOBKOB, B KOTOPbIX IT€PENAIOTCA 9TU META/JaHHbIE, 3aPe3€PBUPOBAHbI
B sAfipe gRPC u TOMKHBI HAYMHATBHCA C grpc-.

VHUIIUMPOBAB BBI30B, KIMEHT OTIIPABJISIET CEPBEPY COOOIIEHNUS ¢ MPpehUKCOM
muabt B Buie HTTP /2-peiimoB. Ecain coobiienue cimimkoM GoJIbIoe, To Mo-
JKeT 3aHnMaTh Gosbine oxHoro dpeitva. Komerr 3ampoca o6o3nagaercst durarom
END_STREAM B miocJiefieM (peiime DATA. Ecsin 1anHbIX GOJIbIITE HE OCTATIOCH, HO
HaM HY’KHO 3aKPBITh ITOTOK 3a11poca, TO (hJiar END_STREAM MOKHO TIOCTIATh B ITy-
ctoM (dpeiime:

DATA (flags = END_STREAM)
<coobueHne ¢ npedukcom AAUHBI>

ITO BCEro JIMIb KpaTKuii 0630p cTpyKTyphl 3ampocoB B gRPC. IToapobuyio
nHbOpMAIIO MOKHO HallTH B odutnasbaoM perodutopun gRPC nHa caiite
GitHub (https://oreil.ly/VIhYs).

Coobrenne, cofiepskaiiee OTBET, TOKE FMeeT CBOIO CTPYKTYpy. [locMoTpuMm, Kak
OHO YCTPOEHO M KaKWe 3ar0JI0OBKA TiepesiaerT.

OTBeT

OTBeT — 3TO COOOIIEH e, BO3BPAIIAEMOE CEPBEPOM TIOCIE MOy YEHUST KITUEHT-
ckoro 3arnpoca. Kak v B mpeplayiieM ciaydae, G0JIbITHHCTBO OTBETOB COCTOUT
U3 TPEX OCHOBHBIX KOMITOHEHTOB: 3ar0JIOBKOB, COOOIIEHUIT ¢ TPe(hUKCOM JAJTHHBI
1 3aKJIIOYUTETbHBIX 010K0B. Ho, Kak BUIHO Ha pHUC. 4.7, HEKOTOPbIE OTBETHI, BO3-
BpalaeMble KJIHMEHTY, MOTYT HE COJIEPKATH COOOIIEHMHT ¢ TTPePUKCOM JITTIHBL.
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oTBeTa C NpednKCOM ANINHBI | 610K1

I
3aronosku | CoobLeHne ! 3aKnounTesbHbIe
I
OteeT mml) !
I

Puc. 4.7. lopAnioK 0TNpaBKy 3N1eMeHTOB 0TBETa

Yr0o661 pasobpaThes B mocjeqoBarebHocT obpamaenus orera B HTTP /2,
paccMOTPHM TOT ;Ke TIpuMep. B mepByio odepenb cepBep BO3BpallaeT KIUEHTY
3aTOJIOBKH OTBETA, KaK MOKA3aHO HITKE:

HEADERS (flags = END_HEADERS)

:status = 200 @

grpc-encoding = gzip @
content-type = application/grpc ©

© Ob6oznauaert kox coctogang HTTP-oTsera.

@® Onpesensier crocob cxaTst coobienus. JJomycTuMble 3HaueHNs: identity,
gzip, deflate, snappy U {custom}.

© Ompenesnsier Tut coziep:kumoro. B ciayuae ¢ gRPC 910 3Havene 10KHO ObITH
paBHO application/grpc.

OTBeT, KaK I 3alIpoOC, MOXET COJAEP>KAThb 3ar0/IOBKM C I10/Ib30BATETbCKUMU
METaJaHHbIMI B BUJI€ ITIAP «K/II0Y — 3HAYEHME», ONIpEeAeNsAEeMbIX Ha YPOBHE
IIPUJIOKEHNA.

Besent 3a 3arosioBkamMu cepBep OTIPABJISIET COOOIIEHNUsT ¢ PehUKCOM JJIUHBI,
npencrasiaennbie B Buge HTTP/2-bpeiimos DATA. Kak u B ciydae ¢ 3ampocom,
ecJI COOBIIEHNE CITUIITKOM GOJIBINOE, TO MOKET 3aHUMaTh GOJIbIIIE OHOTO (hpeii-
Ma. Huke BbI MokeTe BUIETD, UTO harar END_STREAM Bo3BpalnaeTcs He BO peiime
DATA, a B OT/IEJTHHOM 3ar0JIOBKE — TaK HA3bIBAEMOM 3aKJII0UUTETHHOM OJIOKE:

DATA
<coobueHne ¢ npedpukcom AAUHBI>

B KOHIIE KJIMEHT IOJIy4Ya€T 3aKJIIOUYUTE/IbHbIE 6JIOKI/I, CUTHaJIN3UPYIOIHE O TOM,
4TO CEPBEP 3aKOHYUJI TIEpE/lady. ITomumo IIpoyero, aTu OJI0KN CoAepKaAT KO
n COO6HI€HI/I€ O COCTOAHMHM OTBETA:

HEADERS (flags = END_STREAM, END_HEADERS)

grpc-status = @ # OK @
grpc-message = XXxxxx @



100 MnaBa 4. BuyTpenHee ycTpoiicteo gRPC

© Onpenensier koj coctosiiust. B gRPC ucnosb3yer HabOp cTaHIapTHBIX KO-
JIOB, OTTCAaHNE KOTOPBIX MOKHO HalTH B ouninanbuoil qokymentamnyu (https://
oreil.ly/3MH72).

@® OnpesesnsieT onucanue onmoOKu. ITo HeobsI3aTeIbHbIN 3aro0BoK. OH ycTa-
HaBJIMBAETCS TOJIBKO B TEX CJIydasix, KOrja BO BpeMst 06pabOTKH 3a1rpoca BO3-
HUKJIA OInOKa.

3aK/TIoYNTeNbHbIe OJIOKY TOKe BO3BPAIAIOTCS B BIJE 3aT0JIOBOYHBIX (peit-
MoB mpotokona HTTP/2, Ho B koHIle oTBeTa. KOoHel] OTBETHOTO IOTOKA
o6o3navaercsa ¢pimarom END_STREAM, ycTaHOB/IEHHBIM B 3aK/TI04YUTEIBHOM
6oke. BMecTe ¢ HUM MOIYT TaKXe IlepeflaBaTbCs 3aTOJIOBKM grpc-status
u grpc-message.

VHorma HeytauHOe 3aBepIieHue 3a1poca IMPOUCXOANUT B caMOM Havasie. B momo0-
HBIX CJIydasix cepBepy HY;KHO BEPHYTH OTBeT Ge3 (peiiMoB DATA. B pesynbrare
KJIMEHT TMOJIy4aeT TOJbKO 3aKJIIOYUTEIbHbIE OJOKH, KOTOPBIE TOKE UMEIOT BH/L
3aroJioBouHbIX QpeiiMoB mportokosa HTTP/2 u comepsxkat dar END_STREAM.
B zaksmounTesibHOM GJIOKE MOTYT TaKKe HaXOUThCS CJIELYIONIIE 3aT0JOBKH:

O HTTP-Status — :status;

U Content-Type — content-type;

O Status — grpc-status;

U Status-Message — grpc-message.

Teneps BbI 3HaeTe, Kak gRPC-coobmenue nepepaercs 1o HTTP /2-coenunenuio.

PaccmorpumM miportece nepegaun coobimennii B gRPC mpu HCmmoib30BaHUN Pa3HBIX
METO/I0B B3aUMO/IEICTBUSI.

NMepepaua coobLieHMII C MOMOLLbBIO Pa3HbIX METO/0B
B3aumopeicTeus Ha ocHoBe gRPC

B nipeabiyiieii riase Mbl 0OCYARIN Y€ThHIPE METO/Ia B3AMMO/ICHCTBHS, KOTOPbBIE
noazxepsxkuBaeT gRPC: mpoctoit RPC, motokossiit RPC Ha cTopoHe cepBepa,
notokoBbiit RPC Ha cTopoHe KiMeHTa 1 IByHanpaBiaeHHbIH moTokoBbIl RPC.
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Mbi 06bsiCHIIN, KaK OHU pabOoTaioT, Ha IPUMEPE PealbHBIX CIIEHAPHEB MPH-
MeHeHMs. B aToM rozpasjese Mbl elle pa3 pacCMOTPUM 3TU YeTbIpe MeTo/ia, HO
yoKe o ApyruM yrioM. [loroBopum 06 uxX OBeeHNN Ha TPAHCIIOPTHOM YPOBHE,
UCIIOJIB3YsT 3HAHUS, TIPHOOPETEHHBIE B IAHHOIT TJIaBe.

Mpoctoin RPC

B ipocrom RPC cepseproe u kianentckoe gRPC-npuioskeHns Beeraa 0OMeH -
BaIOTCS eIMHUYHBIMU 3aIIpocaMy U oTBeTamMu. Kak BuamHO Ha puc. 4.8, 3ampoc
COJIEPIKUT 3aTOJIOBKH 1 COO0TIIEHHE € TIPEPUKCOM JJTHHDI, KOTOPOE MOKET 3aHH-
MaTh OJIH MM HECKOJIBKO (hpeiiMoB. UT0ObI 3aKPHITH TIOTOK HA CBOEH CTOPOHE
1 coobmuTh 06 OKOHYAHUU 3arpoca, KaueHT ornpasiser duar EOS (end of
stream — «KOHeTI TOTOKa» ). Korma coermHenrie CTAaHOBUTCS <ITOJTY3aKPBITBIM»,
KJIMEHT GOJIbIIIe He MOJKET TepeIaBaTh COOOIIEHNUST, HO Y HETO BCE ellle OCTAeTCsI
BO3MO’KHOCTD TIPUHUMATDH OTBETHI OT cepBepa. TOT renepupyeT CBOI OTBET TOIBKO
mocJjie MoJrydeHns Beero 3ampoca. OTBET COMEePKUT 3aTOTOBOYHBIN (hpeiiM, 3a
KOTOPBIM cJie/lyeT coobIneHue ¢ npedukcom anHbl. BaanMoaeiicTBre 3aBepiia-
eTcst, KOT/la CepPBEpP BO3BPAIAeT 3aKII0UNTEIbHBIN 3ar0JI0BOK € MOAPOOHOCTIMUI
0 COCTOSIHUU.

CoeanHenne no HTTP 2.0/
kaHan gRPC
CoobLeHne
o »_ EOS (H cnpedukcom —3arofnoBkuf------------ -»
3 DJIHBI N
> 2
? Q
8 ()
5 Co06 5 ©
o 0006LLeHne aKJIoun-
= « ___________ 3aronoBku (| € NpeduKCoOM H TenbHble —«
LJIVHBI 6510kM

Puc. 4.8. poctoit RPC: npouecc 06meHa coobuieHnamu

ITo npocTelmnii MeTo | B3aumoeiictsust. IlepeiieM Kk 6osee CIOKHOMY Clie-
napuio: morokoBomy RPC na cropone cepsepa.
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MoTokoBbIii RPC Ha cTopoHe cepBepa

C Touku 3penns kanenrta mpoctoit RPC u motokossiit RPC Ha cropone cepBepa
HCTIOJIB3YIOT OJIMH U TOT ke crocod mepenaun coobiiennii. B oboux ciayuasx
OTTIPABJISETCS TOMBKO OJUH 3alIpoc. XOTs B OTBET CEPBEP BO3BPAIAET HE OJTHO
coobiieHne, a HeCKOJIbKO. Jl0KIaBITUCH TPUXO0/IA BCETO 3AITPOCA, OH OTIIPABJISIET
3arOJIOBKU OTBETA 1 MHOKECTBEHHBIE COOOTIEHUS € TIPeHUKCOM JITHHBI, KaK TT0-
KazaHo Ha puc. 4.9. BaaumoseiicTBue 3aBepiiiaeTcs, KOTrjia cepBep BO3Bpalaer
3aKJIIOYNTEJHHDII 3ar0I0OBOK € TIO[POOHOCTSIMI O COCTOSTHU.

CoeguHenne no HTTP 2.0/

kaHan gRPC
CoobuieHne
»— EOS (H CNpeduKcoM (H 3arofoBKM f--==============-===—-=—-—-—- —»
LNHBI

Cepsep

P ——
Coobluerme | | CoobueHue 1 | CoobuieHue | | 3aknioum-

«— 3arosioBku [ C NPEPUKCOM (H ¢ NpepuKcom Hc npedukcomH TenbHbie —«

OJINHBI ]

MoTtpebuTtens

ONNHbI 1 ONNHbI 6nokun

Puc. 4.9. Notokoblii RPC Ha cTopoHe cepBepa: NpoLiecc 06MeHa Co0bLeHMAMMN

Temeps B3T/IIHEM Ha TPOTUBOIOJIOXKHBIHN ToAX0A: ToTOKOBHITT RPC Ha cTopone
KJIMEHTA.

MotokoBbiii RPC Ha cTOpoHe KNneHTa

B mannoM 110/1X071€ KJIMEHT MepeiaeT cepBepPy MHOKECTBEHHbIE COOOIIEHNST, & TOT
BO3BpAIlaeT TOJbKO OJIMH OTBeT. BHauajie KJIMEHT yCTAaHABIMBAET COeINHEHHE
C CEpBEPOM, OTITIPABJISI €My 3aT0JI0BOYHBIE (DpEHMBbL. 3aTeM MepelacT HECKOb-
KO cO00IIeHni ¢ pehuKCOM JUTMHBL B BU/E (GpeiiMoB DATA, Kak TIOKa3aHO Ha
puc. 4.10. B xoHIIe KIIMEHT 3aKPhIBAET COeMHEHNE HA CBOEH CTOPOHE, OTITPABJISS
B riocsieiHeM dpeiime DATA irar EOS. Tem BpeMeneM cepBep YUTAeT ITOTyYeHHbIE
cooGrenws. [TosydnB Bech 3ampoc, cepBep BO3BPAIAET OTBETHOE COOOIIEHE
BMECTE C 3aKJIIOYUTEIbHBIM 3aTOJIOBKOM U 3AKPbIBAECT COEMHEHIIE.

WTax, MbI ITOZIONIIN K TTOCTIEZIHEMY METO/LY B3aUMO/ICHCTBYS, IBYHAIIPABICHHOMY
RPC, B KOTOPOM KJIEHT U cepBep 0OMEHUBAIOTCSI MHOKECTBEHHBIME COO0IIIE-
HUSIMHU, TIOKa He 3aKPOIOT CBOE COe/INHEHUE.
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CoeanHeHne no HTTP 2.0/
kaHan gRPC
I_ ___________ 1
Coobuenme | ! Coobuenue ; [ CoobuweHvie
0 »— EOS [-{ cnpedunkcom [ CnpedurkcoM H € npedukcom [ 3aronosku —»
= OVHBI i LJVHBI | LJVHBI
(<} b 1 o
E ©
O o
o Q
S o)
= O
o CoobLeHne 3aknoun-
= « ---------------------------- 3aronoBk1 -C NPedUKCOMiH  TenbHble —«
DJIMHBI 610K1n

Puc. 4.10. lMotokoBblii RPC Ha cTopoHe KnneHTa: npovecc 0bMeHa coobLueHnamm

[lByHanpaBneHHbIil noToKoBbIil RPC

B nannoM mozixo/ie KIMEHT yCTaHABIMBAET COAMHEHNE, OTITPABJISASA 3aT0JI0BOY-
Hble (DpeiiMbl. 3aTeM KJINEHTCKOE U CEPBEPHOE MPUJIOKEHIST 0OMEHUBAIOTCSI
coobMIeHUSAMY ¢ TPe(UKCOM JITMHBI, HE JI0KU/asCh 3aBePIIeHUs] B3auMOJIeii-
CTBUS C TPOTUBOTIOJIOKHON cTopoHbl. Kak BuaHO Ha puc. 4.11, kauenT u cep-
BEP OTIIPABJISIOT COOOIIEHUs OHOBPeMeHHO. JI1060i1 13 HUX MOKET 3aKPBITh
coelMHEHNE HA CBOEH CTOPOHE, Tepsisd TeM CaMbIM BO3MOKHOCTH OTTIPABJISATH
JaJbHElIIe co0OTeHus.

CoeanHeHne no HTTP 2.0/

kaHan gRPC
CoobuweHne E CoobuweHne E Coob6LeHne
»— EOS [H cnpedukcom [H ¢ npedukcom H ¢ npedmkcom [ 3aronosku —»
DNVHBI L MMM IMHBI

CepBep

1
CoobuieHne :Coo6UJ,eHV|e: CoobueHne 3aknouu-

«— 3aronosky (H € NPedrKCom ( ¢ npedrkcom ¢ npedrkcoMH TenbHble |
LJHBI I OAWHbL ) DJIMHBI 610Kun

MoTtpebutens

1

Puc. 4.11. lotokoBblit AByHanpanenHblii RPC: npouecc o6meHa coobiueHnamn

Ha arom Mbl 3aBepiraem Halir moApoOHbIii 0630p METOIOB B3aUMOIEHCTBIS Ha
ocHoBe gRPC. 3a cereBble U TPAHCIOPTHBIE OTEPAINN OOBIYHO OTBEYAET CaM
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npoTOKOJI, U paspaborunky gRPC-npuiokeHunii He 06s13aTeIbHO 3HATD UX B I10-
JAPOOHOCTSIX.

[Tpesxzie uem TepexoiuTh K CIIeIYIOIIeH TIaBe, PACCMOTPHM TO, KAK aPXUTEKTYPa
gRPC peanusoBana Ha MpaKkTUKe U KaKWe I3bIKU TOJIEPKUBAET.

lpakTuyeckaa peanusauua apxutektypol gRPC

Kaxk nokazamno na puc. 4.12, peanmsanuio nmporokosa gRPC MoxHO pasneauTsb
Ha HECKOJIbKO cJioeB. OCHOBHOIA, JOBOJBHO TOHKMIA, abCTparupyer Bce CeTeBbie
oreparuu ot ¢JoeB 60Jiee BHICOKOTO YPOBHST, 4TOOBI Pa3pabOTUMKK ITPUIOKEHUI
MOTJTU C JIETKOCTbIO BHITOMHATh RPC-BBI30BEI 110 ceTH. 371eCh Ke HaXOAATCI
paciupenus, IOMOJHSIONNE OCHOBHYIO (DYHKIIMOHATBHOCTD; HEKOTOPbBIE U3 HUX
MPEIOCTABJISIIOT (QUIIBTPBI JIs1 ay TeHTH(UKAIHU, obecriednBaonie 6e30macHOCTh
BBI3OBOB, U JIJIs1 YCTAHOBKU KPAITHUX CPOKOB.

CreHepupoBaHHbIli API |:| MpviknagHol cnoi
|:| Cnoi ppeimBopka
7iapo gRPC |:| TpaHCrnopTHLIV Crion
HTTP 20
SSL

Pwuc. 4.12. (rangapTHan peaniu3auna apxutektypbl gRPC

[TpoTtoxon gRPC umeet BcTpoenHyo noanep:xkky s3pikoB C/C++, Go u Java.
OH TaKXe MpeoCcTaBAsSeT TPUBS3KY JIJIsI MHOTHUX JIPYTUX MOTYJISPHBIX SI3bIKOB,
takux Kak Python, Ruby, PHP u 1. 1. 9Tu NpUBA3KHU MPEACTaBIAIOT cOO0I
06epTkr BOKpyT HU3KOypoBHeBoro API Ha C.

Beotent 3a mpuBsSIsKaMu JIst SI3BIKOB TPOTPAMMUPOBAHUST UIIET KO/ TTPUJTIOKEHVIS.
ITOT CJIOI OTBEYAET 32 MPUKJIAIHYIO JIOTUKY 1 KOAUPOBaHe TaHHbIX. OOBITHO KOI|
JUIST KOJMPOBAHUS IAHHBIX TEHEPUPYETCS C MOMOIIBIO KOMITUJISITOPOB, IOCTYITHBIX
JUIST TEX VI MHBIX sI3bIKOB. Harpumep, MOsKHO BOCIIOJIb30BATHCSI KOMITHJISITOPOM
Protocol Buffers. Takum 06pasom, pazpaboT4nKN MOTYT COCPEAOTOUUTHCST HA JIO-
TUKE CBOETO TIPUJIOKEHNS U BBI3bIBATH METO/IbI M3 YK€ CTeHEPUPOBAHHOTO KOJIA.
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I/ITaK, MbI O6cyﬂI/UII/I 6OJII)U_H/IHCTBO HU3KOYPOBHEBBIX ACIIEKTOB peajin3aliuivl U pa-
GOTBI IPUJIOJKEHNH, ocHOBaHHBIX Ha gRPC. Pazbuparommuiicst B HUX pa3paboTyrK
JIydIie IIOHUMAET T€ METOANKH, KOTOPBIE IIPUMEHSIET B CBOEM KOJIe. ITO, B CBOIO
0O4epe/ib, TO3BOJIAET EMY ITPOEKTHUPOBATH HA/JIEJKHDbIE TIPUJIOKEHNA U C JIETKOCTbIO
CIIPABJIATbCA C BOSHUKAIOIIUMU HpO6JIeMaMI/I.

Pe3lome

Texuonorust gRPC ocHoBaHa Ha ABYX ObICTPBIX 1 9P (HEKTUBHBIX IPOTOKOJIAX:
Protocol Buffers u HTTP/2. Protocol Buffers — pacmmpsiembrii Mexanusm
cepuan3aluy CTPYKTYPUPOBAHHBIX JaHHBIX, HE 3aBUCSIINIL OT SI3bIKA W I1J1aT-
dbopmbl. [[BonuHbIe JaHHbIE, KOTOPbIE OH TeHepupyeT, Gojiee KOMIAKTHbIE 110
cpaBHeruio ¢ 06braHbIME JSON-co06IIeHUs MU 1 00JIaIAI0T CUJIBHOM THITH3a-
nuedt. /[y ux mepemaun 1o CeTH UCIOJIb3YeTCsT TPAHCTIOPTHBIA TTPOTOKOJI TIOT
nazBanuem HTTP/2.

HTTP/2 — noBas maxxopnas Bepcus npotoxosa HTTP ¢ mosnonennoit mosu-
JIEPKKOM MyJIbTUILIEKCUPOBaHUs. T0 eCTh MPUJIOKEHNE, HATTMCAHHOE C TOMOIIBIO
HTTP/2, moxkeT OTIPaBJIATh MHOKECTBO MTAPAJIJICTbHBIX 3aIIPOCOB MO OHOMY
TCP-coenuHeHnio; 3TO ieIaeT ero 6osee ObICTPHIM, IPOCTHIM U HA/IEKHBIM.

Csoeil BbIcOKOIT ponsBoauTebHocThio PRC-(peiimopk gRPC 06si3an Bcem
aTuM (hakTOpam.

B 101l riraBe Mbl 00CY/IUIM HU3KOYPOBHEBbBIE aCIIEKThl B3aUMO/IEHCTBUS Ha
ocHoBe gRPC. C Touku 3peHwst pa3pabOTKK MPUJIOKEHUIT OHU MOTYT OBITh He Ta-
KMMH Y3K CYIIECTBEHHBIMHU, TOCKOJIbKY UX Peai3aliusi BCTPOeHa B GUOINOTEKY.
OxHaKo MOHMMAHHUE TOTO, KaK Ha CaMOM JieJie TPOUCXOAUT 0OMEH COOOTIEHISIMH,
COBEPIIEHHO HE3aMEHNMO TIPU TUATHOCTUKE MTPOOJIeM, BOSHUKAOIIMX B MPO-
mbliieHHbIX gRPC-nipuioxkenusx. B cienyiomieii riase 6yayT paccCMOTPEHBDI
HEKOTOPbIE U3 PacITUPeHHBIX Bo3MokHOCTel gRPC, HallesleHHbIe HA pelleHre
peasbHBIX 3a7ad.
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WHorna npu pazpaborke peaibHbiX gRPC-puiIokeHnii puxouTcs peainso-
BBIBATH JIONOJTHUTEIbHBIE BO3MOKHOCTH, TAKHE KaK TIePexBaT BXOISIIUX 1 UCXO-
aamux RPC-coobienmnii, anactuynast o6paboTKa ceTeBbIX 3a1epsKek, 00paboTKa
omboK, 0OMEH MeTaJaHHbBIMU MEK/IY CePBUCAMU 1 TIOTPEOUTEIAME U T. J1.

YTo6bl COXpAaHUTH ONHOPONHOCTb HAIIMUX HMPUMEPOB, BCe PpparMeHTHI
KOJIa, IIpeJICTaB/IeHHbIE B 9TOI I/IaBe, Hanucanbl Ha Go. Ho ecu BoI myuime

pasbupaeTtech B Java, TO OTHOLIEHHbIE IIPYIMEPBI Ha JAHHOM SI3bIKe JIJIsI TEX XKe

ClI€HapMeB MCIIO/Ib30BaHMA MOKHO HaTU B PENIO3UTOPUN KOJa KHUTU.

B aT0i1 r1aBe BbI MO3HAKOMUTECH C HEKOTOPbIMH KJIIOYEBbIMU paCHIMPEHHBIMU
Bo3MoskHOCTSIMU gRPC: ¢ npuMeHeHneM iepexBaTunKoB i mepexsata RPC-
coO0IIeHUl Ha CePBEPHON U KIMEHTCKOI CTOPOHE, UCTIOIb30BAHIEM KPAiTHUX
CPOKOB [IJIs1 OTIpe/IesIeH sl BpeMEHU OKU/IaHNsI BBI30BOB, 00paboTKOI ommboK Ha
CTOpOHE cepBepa 1 KJIMEHTA C yIeTOM O0IeNnpUHSATHIX pekoMeHaanuii. Kpome
TOTO, MBI PACCMOTPHM 3aITyCK HECKOJBKUX CEPBHCOB Ha OJIHOM CepBepe C Mo-
MOIIbIO MYJIbTUIIJIEKCUPOBAaHU A, O6M€H IIOJIb30BAaTC/JIbCKNMU METalaHHbIMU
MEX/Y IPUJIOKEHUAMU, 6aJIaHCI/IpOBKy Harpys3Kku 1 COIIOCTaBJI€EHME UMEH I1PpU
BBI30Be JIPYTHX CEPBUCOB, a Takxke cxkatne RPC-BbI30BOB /17151 9 ek THBHOTO
UCTIOJIb30BAHUSI TPOITYCKHO# CIIOCOOHOCTU CETH.

HauHeMm ¢ 06CyK/IeHUST TIEPEXBATYUKOB.

lepexBaTunku

Wuorna mepen BRI3OBOM yAaTeHHOW (DYHKIIUM HA KJIUEHTCKOU MU CepBEPHON
CTOPOHE WJIN TTOCJIe HETO HYKHO BBITIOJIHUTD HeKMe pyTUHHBIE ontepanni. Ha atoT
cayyait gRPC mo3BossieT mepexBaThiBaTh BHI30B /I BBITIOJHEHUS TAaKUX 337144,



Mepexatunkm 107

KaK BeJIeHIe JKyPHaJIa, ay TeHTU(UKAINs, COOP METPUK 1 TIP., UCTIOIB3Y T MEXAaHU3M
paciTupenns 1ol Ha3gBaHueM «nepexsamuuks (interceptor). Y craHoBKa mepe-
XBATYMKOB B KJIMEHTCKOM HMJI CEPBEPHOM TIPUIIOKEHUN BO3MOKHA C TTIOMOTITHIO
npenocrasiaennoro gRPC mpocroro API. 91o oauH U3 KI0YEBLIX C1OcOO0B
pacmupenns gRPC, KoTOpsIil 10BOIBHO XOPOIIO MOAXOAUT /IS PeaTn3aIium
Ky PHATIMPOBAHWST, Ay TEHTU(DUKAIINI, ABTOPHU3AITIH, COOPa METPHUK, TPACCUPOBKU
U APYTUX HOTPEOUTENBCKIX TPEOOBAHUIA.

IlepexBaT4mKy JOCTYIIHBI He I BCEX A3BIKOB, KOTOPbIE MOMEPKMBAIOTCA
B gRPC, 11 nx peanusanus Mo>XeT BapbpoOBaThcs. B aToli rmaBe Mbl yfiensaemM
BHUMaHMe TonbKo Go u Java.

[TepexBaTunky MOKHO pa3/ieJInTh HA JIBE KATETOPUHU B 3aBUCUMOCTH OT TIepe-
XBaTBIBAEMBIX TUTIOB BBI30BOB. B ynaprnom RPC mMoxHO ncmombs3oBaTh yHapHwie
nepexeamuuxiu, a B TOTOKOBOM — 1n0mokosvie. OHM MOTYT TIPUMEHATHCS KaK Ha
CEePBEPHOI, TaK U Ha KIMEHTCKO#T ctopore. CHavyasia IToCMOTPHUM, Kak OHM pabo-
TAIOT HAa CTOPOHE cepBepa.

CepBepHble nepexBaTYNKM

B MoMeHT BbI30Ba KJIMeHTOM yiaseHnHoro Metoa gRPC-cepBrica MOKHO BBITIOJN-
HUTB OTPe/IeJIEHHYIO JIOTUKY, UCTI0JIb3Y sl CEPBEPHBIH TIepeXBaTUNK. ITO TOMOTAET
B CUTYAIUSX, KOT/IA TIePe]l YIaJIEHHBIM BBI30BOM, K TIPUMEPY, HYKHO IIPOBECTH
ayrentudukanuio. Kak suano Ha puc. 5.1, k mo6omy gRPC-cepsepy, KoTopbIit
BbI pa3pabaTbiBaeTe, MOKHO ITOIKJIIOYNTD OJIH UK HECKOJIBKO MEPEXBATIMKOB.
Hanpumep, 4ToOBI TOAKTIOYNTH HOBBIN CEPBEPHBIIl TIEPEXBATUNK K CEPBUCY
OrderManagement, Bbl MOJKETE PeaIN30BaTh IIEPEXBATUYNK U 3aPETUCTPUPOBATDH
ero mpu coznanun gRPC-cepsepa.

YHapHble 1 TIOTOKOBBIE TIEPEXBATYNKY TIPEHAZHAUYEHBI JIJIT COOTBETCTBYIONINX
Bu0B RPC. CHauana paccMOTpUM cepBepHBbIE YHAPHBIE TIEPEXBATUYNKH.
YHapHblii nepexBaTunk

Ecsin BBI XOTHTE TIepeXBaTUTD YHAPHBIH y/IaJIeHHBII BEI30B HA CTOPOHE cepBepa, TO
BaM HeOOXO/IMIMO PEAT30BaTh CEPBEPHBIN YHAPHBIH epexBaTyrk. B smctunre 5.1
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Cepsep
MepexBaTynk MepexBaTtynk
3anpoc mp--- - 3anpoca sanpoca | | ]

MepexBaTyuk 1

Mepexsatyink N

MepexBaTynk
OTeeT mmm--|-- orBeTa

MepexBaTynk
oTBeTa

Cepsuc

Pwuc. 5.1. CepsepHble nepexBaTumkm

mokasaH hparMenT Kofa Ha s13bike Go, B KoTopoM 1ipu co3zaannn gRPC-cepsepa
peanuayeTcs 1 perucTprupyetcs (OyHKIN THIIA UnaryServerInterceptor. 9TO THII

CEPBEPHBIX YHAPHBIX [I€PEXBATUUKOB CO CJIeyIOlIeil CUTHATYPOI:

func(ctx context.Context, req interface{}, info *UnaryServerInfo,

handler UnaryHandler) (resp interface{}, err error)

BuyTpu 21011 hyHKITNN BBI MMeeTe MOJHBIH KOHTPOJIb Ha/l YHAPHBIMU y/IaIeH-

HBIMU BBI30BaMU, KOTOpBIe Tosrydaet Baimt gRPC-cepsep.

Jinctunr 5.1. CepBepHbI yHapHbI nepexsatyunk B gRPC

// yHapHbIl nNepexBaT4YMK Ha CTOPOHe cepBepa

func orderUnaryServerInterceptor(ctx context.Context, req interface{},
info *grpc.UnaryServerInfo, handler grpc.UnaryHandler)
(interface{}, error) {

// noruka nepep Bbl30BOM

// nony4aeT wuHpopmauuw O Tekyuem RPC-Bbi3oBe nyTem

// aHanu3a nepepaHHbIX aprymeHToB

log.Println("======= [Server Interceptor] ", info.FullMethod) @

// BbiI3biBaeM 06paboTyMK, 4TOOL 3aBepwnTb
// HOpManbHoOe BbINOJSIHEHWE YHapHoro RPC-Bbi30oBa

m, err := handler(ctx, req) @

// noruka nocne Bbi30Ba

log.Printf(" Post Proc Message

return m, err @

: %", m) ©
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/...

func main() {

// peructpupyem nepexBaTyMK Ha CTOpOHe cepBepa
s := grpc.NewServer(
grpc.UnaryInterceptor(orderUnaryServerInterceptor)) @

(1] Hepea BbIBOBOM: 3/1ECH Bbl MOJKETE IIEPEXBATUTD COO6HI€HI/I€ /10 TOI'O, KaK 6le€T
BbI3BaH COOTBeTCTByIOHII/IfI YlIaJIeHHI)If/Jl METO/.

® Brizos RPC-meToza ¢ momoiiipio UnaryHandler.

© Iloce BbI30OBa: 3/1€Cb Bbl MOJKETE O6pa6OTaTb OTBET, CI‘eHepHpOBaHHbIﬁ B pe-
3yJibTaTe yaJI€EHHOI'O BbI3OBa.

O Bosspamenne RPC-oTBera.
© Perucrpanus ynapuoro nepexsarunka Ha gRPC-cepsepe.

Peanu3zaliiio cepBepHOTO YHAPHOTO MePEXBATUNKA OOBITHO MOKHO PA3/IETUTh
Ha Tpu aTarna: npexobpaboTku, BeizoBa RPC-merosa, moctobpaborku. Kaxk mo-
HATHO M3 Ha3BaHUsI, ATall PeA06pabOTKU BBITTOTHSIETCS 10 BBI30BA YIATEHHOTO
Metoza. Ha stare mocto6pabOTKY MOTB30BATEb MOKET TOJIYYUTh HHMDOPMATIUIO
o texymiem RPC-Bb130Be, mpoaHam3npoBaB Nepelanible apTyMEHTHI, TAKHe KaK
KOHTEKCT (ctx), 3ampoc (req) U coCToSIHUE cepBepa. Bo3dmoskHo gaske Moambu-
nupoBath RPC-BbI30B.

Jlaibiiie ucnoJibayercs 00paboTurK UnaryHandler /7ist BBI30BA YIAJI€HHOTO METO/IA.
3arem uzer aran mocrobpaboTKM, Ha KOTOPOM IIPU HEOOXOAMMOCTU MOMKHO 006-
paboraTh BO3BpaIlaeMblil OTBET U coobIieHne 06 OInOKe; [0 €ro OKOHYAHUU BbI
JIOJKHBI BEPHYTH OTBET 1 cooOIeHe 00 onmbKe B BI/E TapaMeTpoB (hyHKIUN
cBoero nepexsaTunka. Eciiu mocto6paboTka He TpebyeTcst, TO Bbl MOJKETE IIPOCTO
BePHYTbH BbI30B 0Opaborunka (handler(ctx, req)).

Temnepb 06CyANM TOTOKOBBIE TIEPEXBATYHK.

MoToKoBbIl nepexsaTymk

CepBeprIe IIOTOKOBbBIE TIEPEXBATUYNKHU IEPEXBATHIBAIOT JIIO6bIe BbBI3OBbBI IIOTOKO-
Boro RPC, xoropsie mpuxoaat Ha gRPC-cepBep. OHNU cOCTOAT U3 IBYX ITATIOB:
pesoOpaboTKK 1 IiepexBarta MOTOKOBOW OTepaIliu.
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Bo dparmenTte xoma Ha g3bike GO, TOKa3aHHOM B JIMCTUHTE 5.2, IepexBaTbiBa-
10TCs BbI3OBBI TOTOKOBOro RPC, Hanpasiennbie K cepBucy OrderManagement.
Twun StreamServerInterceptor — 3TO TUII CEPBEPHOTO TOTOKOBOI'O ITepeXBaTYNKA,
a orderServerStreamInterceptor — (1)yHKHI/IH JaHHOI'O THUIIa, UMeIollast Cledy-
IONTYIO CUTHATYPY:

func(srv interface{}, ss ServerStream, info *StreamServerInfo,
handler StreamHandler) error

Kak u B yHapHOM IiepexBaTunKe, aTal npeaoOpaboTKI MO3BOJISIET TlepexBa-
TUTbH BBI30B MOoTOKOBOr0o RPC, moka oH He M0IIes 10 peajn3aliii cepBuca.
Jlasiee, 4TOGBI 3aBEPIIUTH BBIIIOJHEHIE YAAJEHHOTO METO/Ia, MOKHO BbI3BATh
StreamHandler. ITociie aTama npego6pabOTKK BbI MOKETE IEPEXBATUTh CO-
obmerne moTokoBoro RPC, Bocmob30BaBIInCh 00EPTKOM, peamnsyolei
unrepdeiic grpc.Serverstream. ATy 00epTKY MOKHO TepeiaTh MPU BHIZOBE
grpc.StreamHandler, UCII0JIb3YsI BbIpaskeH1e handler(srv, newWrappedStream(ss)).
Wutepdeiic grpc. ServerStream mepexBaThIBAET TOTOKOBbIE COOOIIEHNST, OTIIPAB-
Jisiemble nin npunnmaembie gRPC-cepBrcoM. O peanusyeT QyHKITUN SendMsg
1 RecvMsg, KOTOPBIE BBI3BIBAIOTCS B MOMEHT TIOJIYIEHUS WJIW OTIIPABJIEHUS CEP-
BUCOM coo0meHnd moTokosoro RPC.

Jinctunr 5.2. CepBepHbl NOTOKOBbIN NepexBaTumk B gRPC

// TIOTOKOBBbIi NepexBaT4YMK Ha CTOpPOHe cepBepa

// wrappedStream — obepTka BOKpPYyr BCTpPOEHHOro WHTepdeiica
// grpc.ServerStream, KoTopad mnepexBaTbiBaeT Bbi30Bbl METOAOB
// RecvMsg u SendMsg

type wrappedStream struct { @
grpc.ServerStream

}
(2]
func (w *wrappedStream) RecvMsg(m interface{}) error {
log.Printf("====== [Server Stream Interceptor Wrapper] " +
"Receive a message (Type: %T) at %s",
m, time.Now().Format(time.RFC3339))
return w.ServerStream.RecvMsg(m)
}
(3]
func (w *wrappedStream) SendMsg(m interface{}) error {

log.Printf("====== [Server Stream Interceptor Wrapper] " +
"Send a message (Type: %T) at %v",
m, time.Now().Format(time.RFC3339))
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return w.ServerStream.SendMsg(m)

}
(4]

func newWrappedStream(s grpc.ServerStream) grpc.ServerStream {
return &wrappedStream{s}

}
(5]

func orderServerStreamInterceptor(srv interface{},
ss grpc.ServerStream, info *grpc.StreamServerInfo,
handler grpc.StreamHandler) error {

log.Println("====== [Server Stream Interceptor] ",
info.FullMethod) @
err := handler(srv, newWrappedStream(ss)) @
if err != nil {
log.Printf("RPC failed with error %v", err)
}
return err

// perucTpauus nepexsaTyuKka
s := grpc.NewServer(
grpc.StreamInterceptor(orderServerStreamInterceptor)) @

(1] O6epTKa JIJIsI TIOTOKA grpc.ServerStream.

@ Pcasmsanust GyHKINU RecvMsg, TPUHAMIEKAIIEH 00epTKe; 0OpadaTbiBaeT co-
0011 eHNS, TPUHUMAaEMbIe ¢ TOMOIILIO ToToKoBoro RPC.

© Peasmzanus GyHKIuu SendMsg, prHaAIesKaiieil 00epTie; obpabaTbiBaeT co-
0011eHNS, OTIIPABJISIEMbIE C IOMOLIBIO TI0TOKOBOro RPC.

O Cozpanue sK3eMILIsIpa 00EPTKH.

© Peasmzarus MOTOKOBOTO MEPEXBATUMKA.

@ Oran penodpaboOTKH.

@ Brizos Metoza motokoBoro RPC ¢ momoripio 06epTKu.
® Perucrpanus nmepexBarymka.

[ToHSITB, KaK MOTOKOBBIN TIEPEXBATUKK BeJIET ce0s Ha CEPBEPHON CTOPOHE, TOMOTYT
cremytorue skypHasibhble 3arrcu gRPC-cepBepa. YunTbiBas opsiiok, B KOTOPOM
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OHU BBIBOJIATCH, MOKHO ITPOCJIEIUTD IEUCTBUS, BBITIOJHSEMbIE IIOTOKOBBIM T1epe-
XBAaTYMKOM. 3/1eCh BBI3BIBAETCS YAATEHHBIN TOTOKOBBIN METO] SearchOrders:

[Server Stream Interceptor] /ecommerce.OrderManagement/searchOrders
[Server Stream Interceptor Wrapper] Receive a message

Matching Order Found : 102 -> Writing Order to the stream ...
[Server Stream Interceptor Wrapper] Send a message...
Matching Order Found : 104 -> Writing Order to the stream ...
[Server Stream Interceptor Wrapper] Send a message...

B KJIMEHTCKUX TIePeXBaTYNKAX UCIOIB3YETCsT OYCHD TT0X0Kas TEPMUHOJIOTHS,
C HEKOTOPbIMU HE3HAYUTEIbHBIMU OTJINYUAMU, KaCAIOIIUMUCA HHTepq)eﬁCOB
u curaatyp yukuii. [loroopum 06 aT0M OAPOOHO.

Knuentckue nepexpar4ymku

RPC-BbI30B, KOTOPBIH KIUEHT JIeJaeT C 1eJIbI0 BBIIOJHUTD YAAJIeHHBIN METO
gRPC-cepBrca, MOXKHO IIEPEXBATUTD HA KIIMEHTCKOH cTopore. Ha puc. 5.2 mokazaHo,
YTO BBl MOJKETE MTEPEXBATHIBATH BHI30OBHI KAK YHAPHOTO, TaK U MOTOKOBOTO RPC.

MoTtpebuTtens
MepexBaTynk MepexBaTynk
""" 3anpoca 3anpoca --==p 3anpoc

KnneHtckas

n XBaTunK 1 n XxBaTyunk 1
nporpamma epexsa epexea

MepexBaTynk MepexBaTynk e

oTBeTa oTBeTa Orset

Puc. 5.2. Knuentckue nepexsatumkin

ITO 0COOEHHO MOJIE3HO B CUTYAIUAX, KOT/Ia HeOOXOANMO PEan30BaTh OT€PaIii
€ BO3MOKHOCTBIO TIOBTOPHOTO MTPUMEHEHUSI, TaKie Kak Oe30macHbiil Bb3oB gRPC-
cepBuca 3a mpejieJlaMu KJIUeHTCKOTO KOJIa.
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YHapHbIil nepexsaTumnk

KanenTckuit yHapHBIHN MTepeXBaTIYNK MCITOJIb3YeETCS I TTePEeXBaTa BhI30BOB
yaapaoro RPC na cropone kimenTa. OH mpecrasisier co60it GyHKINIO THIIA
UnaryClientInterceptor co cleayfolieil CUTHATYPOIL:

func(ctx context.Context, method string, req, reply interface{},
cc *ClientConn, invoker UnaryInvoker, opts ...CallOption) error

KamenTtcknii yHapHBIH 1TepexBaTunK, KaK U CePBEPHBIH, COCTONT M3 Pa3HbIX
atanoB. Ero anemenTapuas peanusaiust Ha si3bike GO 1pejicTaBjieHa B JIUCTUH-
re 5.3. Ha arane npeno6paboTku MoKHO 1epexBatuth RPC-BbI30B, npexie
YeM BBI3BIBATH YAAJIEHHBIN METOJI. 3/1eCh BO3MOJKEH JIOCTYI K MH(popMaIuu
o tekyiieMm RPC-BbI30Be, ecin mpoaHaim3npoBaTh TepeiaBaeMblie apTyMEHTHI,
TaKMe Kak KOHTEKCT (ctx), CTpoKa method, OTIIpaBIsIieMbIii 3ampoc (req) 1 apa-
MeTpbl Calloption. MokHo naske moauduiuposarb RPC-BbI30B, Npexie yem
OTIIPABJISATH €70 CEPBEPHOMY MPUJIOKEHHT0. 3aTe€M HCITOJIb30BAHIE aPTYMEHTa
UnaryInvoker IO3BOJISIET BBI3BaTh (hakTrdeckuii ynapubeiit RPC. Ha atamne moct-
006pabOTKM JIOCTYITHBI OTBET WJIK ONTMOKa, BO3HUKINAS B Pe3yJIbTaTe yAaJeHHOTO
BBI30BA.

Jinctunr 5.3. KnneHTckum yHapHbIn nepexsatumk B gRPC

func orderUnaryClientInterceptor(
ctx context.Context, method string, req, reply interface{},
cc *grpc.ClientConn,

invoker grpc.UnaryInvoker, opts ...grpc.CallOption) error {
// 3Tan npepobpaboTku
log.Println("Method : " + method) @

// BbI30B yAaNeHHOro meToAa
err := invoker(ctx, method, req, reply, cc, opts...) @

// 3Tan nocTtobpaboTku
log.Println(reply) ©

return err @

func main() {
// yCTaHOBNEeHWe COeAMHEHUA C CepBepoM
conn, err := grpc.Dial(address, grpc.WithInsecure(),
grpc.WithUnaryInterceptor(orderUnaryClientInterceptor)) ©
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© Ha srare npenodpaborku ecth goctyn K RPC-3ampocy mepejt ero oTipaBKoii
Ha cepBep.

® BnisoB RPC-mertosa ¢ momoIpio UnaryInvoker.,
© Orai 10cTO6PabOTKH, T/ie MOKHO 00pabOTaTh OTBET UJIM BO3HUKIITYIO OIITHOKY.

@ Bosspaiienne omubku kaneHTckomy gRPC-1puiioKeHn0 BMECTE C OTBETOM,
KOTODBII MepeIaeTcs B BUJIe apryMeHTa.

© YcraHOBIJIEeHME COEJIMHEHNS C CEPBEPOM ITyTeM Iepe/iladn yHapHOTo liepexBart-
YiKa B KaueCcTBe NapaMeTpa MeToaa Dial.

Perucrpanus (byHKuI/H/I IepexBaTurKa BBIIIOJIHAETCS BHYTPU oIleparinu grpc.Dial
C IIOMOIIIBIO grpc.WithUnaryInterceptor.

MoToKoBbIiI NnepexBaTumnK

KimeHTcKuii TOTOKOBBIIT epexBaTunK MepexBaThIBaeT J0ObIE BBI3OBBI TIOTOKO-
Boro RPC, ¢ kotopeiMu uMeeT iesio kaueHT. Ero peanusaius nmoxosxka Ha Ty, 4TO
GblJTa TIOKa3aHa BhIIle Ha cepBepHOi ctopoHe. OH peicTaBisteT COO0H hYHKITIO
THhna StreamClientInterceptor co cieayioliei CUrHATyPOIl:

func(ctx context.Context, desc *StreamDesc, cc *ClientConn,
method string, streamer Streamer,
opts ...CallOption) (ClientStream, error)

Kak nokasano B iuctuHre 54, peann3anua KINEHTCKOTO IOTOKOBOT'O IepexBaT-
qPHC&IH(HH)qaeT]3Ce6$ISTaIHﬂITpeﬂ(ﬂSpa6(YFKPIH]IepeXIﬁiTa]TOT(H(OB(ﬁi(HTepaLHIH.

JIncTuHr 5.4. KnueHTCKNiA NOTOKOBbIV NepexBaTunk B gRPC

func clientStreamInterceptor(
ctx context.Context, desc *grpc.StreamDesc,
cc *grpc.ClientConn, method string,

streamer grpc.Streamer, opts ...grpc.CallOption)
(grpc.ClientStream, error) {

log.Println("======= [Client Interceptor] ", method) @
s, err := streamer(ctx, desc, cc, method, opts...) @
if err = nil {

return nil, err

}

return newWrappedStream(s), nil ©
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type wrappedStream struct { @
grpc.ClientStream

func (w *wrappedStream) RecvMsg(m interface{}) error { ©
log.Printf("====== [Client Stream Interceptor] " +
"Receive a message (Type: %T) at %v",
m, time.Now().Format(time.RFC3339))
return w.ClientStream.RecvMsg(m)

func (w *wrappedStream) SendMsg(m interface{}) error { @
log.Printf("====== [Client Stream Interceptor] " +
"Send a message (Type: %T) at %v",
m, time.Now().Format(time.RFC3339))
return w.ClientStream.SendMsg(m)

}

func newWrappedStream(s grpc.ClientStream) grpc.ClientStream {
return &wrappedStream{s}

func main() {
// yCTaHOBNeHWe COefUHEHUS C CepBepoMm
conn, err := grpc.Dial(address, grpc.WithInsecure(),
grpc.WithStreamInterceptor(clientStreamInterceptor)) @

© Ha srare npenobpaborku ecth 1octyn K RPC-3ampocy nepej ero oTrpaBKoi
Ha cepBep.

® Bri30B nepeanHoi GyHKIINU streamer JsI TTOJyYeHUS ClientStream.

© Cosnanne 06epTKH BOKPYT nHTEepdeiica ClientStream, meperpyska ero Mme-
TOJIOB C UCIIOJIb30BAHMEM JIOTUKY [T€PeXBaTa U BO3BPAIlleHUE ero KIUeHTCKOMY
TIPUIOKEHUIO.

O OOGeptka ast mHTepdeiica grpe.ClientStream.
© DOyHKIs /17151 IepexBata COOOIIEHHIA, TPUHIMAEMbIX B paMKax 110TokoBoro RPC.

@ DyHKiust 17151 epexBaTa cOOOIIEHMI, OTIIPABJISIEMBIX B PAMKaX MOTOKOBOTO

RPC.

@ PerucTpanus mOTOKOBOTO MTEPEXBATUNKA.
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[IepexBaT MOTOKOBBIX OIlepaInii TPOU3BOAUTCS C MTOMOTIBIO HOBOW CTPYKTY-
pbI-06€PTKU BOKPYT MOTOKA grpc.ClientStream. BuyTpu 3T0it 00€pTKU HYKHO
peasm30BaTh JIBa METO/IA, RecvMsg 11 SendMsg, C TOMOIIBIO KOTOPBIX MOKHO Oy €T
HepexBaThIBaTh IIOTOKOBbIE COOOTIEHUST, TPUHUMAEMbIE FJIU OTITPABJISIEMbI€ KJIH-
€HTCKOH cTOpoHOI. Kak 1 B ciryyae ¢ yHapHBIM IIepPeXBATYNKOM, 711 PETUCTPALIAN
WCITIOJIb3yeTCs oTiepalius grpc.Dial.

PaccmoTtpuM kpaiinue Cpoku — eliie OJIHYy BO3MOKHOCTD, KOTOPAst 4aCToO TIPH-
MeHseTcs 1pu Bbi3oBe gRPC-cepBrcoB U3 KIMEHTCKUX MTPUIIOKEHUT.

Kpaittune cpoku

Kpaiite cpoku u BpeMst O3KU/IaHUsT — /IBe METOANKU, KOTOPBIE YaCTO TIPHMEHSI-
I0TCS1 B PACIIPe/IeIEHHBIX BBIYUCTIEHUSX. Bpemsi ojcudanus 1mo3BoisieT yKasarhb,
KaK JI0JITO KJIMEHTCKOE TIPUJIOKEHNE JIOTKHO JKIATh 3aBePIIeHNUs YIaJIeHHOTO
BBI30BA, MIPEK/IE UM TIPEPBATh €T0 ¢ OMUOKON. DTa BeJndnHa OOBITHO TTPe/I-
CTaBJIEHA OTPE3KOM BPEMEHHU, KOTOPBIiI IEHCTBYET JIOKATIBHO B PAMKAX OT/I/Ib-
HO B3SITOTO KjueHTa. HarmpumMep, oiH 3a1IpOC MOKET COCTOSITH M3 IETTOYKH
yAaJ€HHbIX BbISOBOB, CBA3bIBAIONINX Pa3HbI€ CEPBUCHI. Kaxk cJaeaCTBUE, MOXKHO
3a/aTh BPeMsI OKUIAHUS JUUISI KAXK/IOTO BBI30BA TIPU 00PAIEHUN K KaKIOMY
cylelyioniemMy cepBucy. B ¢Bsi3u ¢ 9TUM BpeMsi OKM/IaHUST HEJIb3sT IPUMEHUTD
KO BCEMY JKM3HEHHOMY IIMKJIY 3aIpoca eJUKoM. [l Takux ciydaes mpejy-
CMOTPEHbI KpaitHue CPOKH.

Kpaiinuii cpox — abCcoOTHASI BeTMYNHA BPEMEHU, KOTOPOE TIPOXOJIUT ¢ MOMEHTA
oTipaBku 3ampoca (xots B API on mpezictaBiieH B Bujie CMeTeHNS TIPOOIKUTEb-
HOCTH) W OXBaThIBAeT BHI30B HECKOJbKUX cepBUCOB. IIpuoskenne, nHUTIUUPY-
Iolllee 3a1POC, yCTAHABIUBAET KPAHUI CPOK, JI0 3aBEPIICHUS KOTOPOT'O J0JKHA
OBITH BBITIOJTHEHA BCS I[ETT0YKa BbI30BA. JlaHHAs KOHIIEIIUST MTO/IEP/KUBAETCST
B API gRPC, u ee ucnosnb3oBanue 06yCJI0BIEHO MHOKECTBOM IIPUYNH. B3anmo-
nerictsue B gRPC mponcxoant mo ceT, ToaToMy MeXK/y BBI30BAMU U OTBETAMMU
MOTYT BO3HUKATD 3a/Iep:KKH. Kpome Toro, B HEeKOTOPHIX carydagx camomy gRPC-
cepBuCy TpeGyeTcst HEKOTOPOE BPeMsT Ha TO, YTOOBI OTBETUTD, — HTO 3aBUCHUT OT
ero 6usnec-noruku. Ecii mpu pazpaboTKe KINEHTCKOTO TPUIOKEHMS He UC-
TIOJTB3YIOTCS KPaliHIe CPOKHU, TO OKugaHue oTBeToB Ha ero RPC-3ampockr MoxkeT
3aHMMATh HEOTPAHUYEHHOE KOJIMYECTBO BPEMEHU, U ITOKA TIPUJIOKEHUE KJIET, €T0
PecypChl OCTAIOTCST HEIOCTYITHBIMU JIJISI IPYTUX aKTUBHBIX BHIZOBOB. B pe3yibraTe
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CEPBEP U KIIMEHT PUCKYIOT MCYEPIIaTh JOCTYITHbIE UM PECYPCHI I TEM CaMbIM I10-
BBICUTH JIATEHTHOCTH OTBETOB WJIN Jla’ke BbIBecTH U3 cTpos Bech gRPC-cepnuc.

Ha puc. 5.3 nokazano kimuentckoe gRPC-nipusioxkenne, BbI3bIBaIoOIee CEPBUC
ProductMgt, KOTOPBIiT 3aTeM OGpaIaeTcst K cepBUCY Inventory.

0mc 20 mc 10 Mmc 30 mc
KpanHuin
cpok: 50 mc | OcrTaetcs: 30 mc OcTtaetcs: 20 mc

KnuieHt ¢ "| ProductMgt v "|Inventory

Pwuc. 5.3. /lcnonb3oBakue KpaiiHux (poKOB NpU BbI30BE CEPBICOB

KnmenT ykaspiBaeT cMmeneHre MPOAOIKUATENBHOCTU (TO eCTh KpaltHUI CPOK =
= TeKyTiee BpeMs + cMmenienue) B pasmepe 50 Mc. JIaTeHTHOCTD MEKTY CEPBUCOM
ProductMgt 1 KmeHToM paBHa 0 Mc, a Ha 00paboTKy 3arpoca yxoaut 20 mc. Cumerite-
HHUE, KOTOPOE JIOJKEH YKa3aTh CEPBUC ProductMgt, MOJKHO ObITh paBHO 30 MC.
Ho, mockonbky Ha Bo3BpaT oTBeTa cepBuCy Inventory HyskHO 30 Mc, KpalHU
CPOK HCTeveT Ha 00enX KIMEHTCKUX CTOPOHaX (ProductMgt BBI3bIBAET CEPBUC
Inventory M KJIMEHTCKOE TIPUIOKEHNE).

JlaTeHTHOCTD, KOTOPYIO BHOCHT OM3HEC-TIOTHKa cepBuca ProductMgt, paBra 20 Mc.
B pesyibrare ncreueHust KpaiiHero Cpoka JIOrnKa Bbl30Ba ProductMgt reHepupyer
COOTBETCTBYIOIIEE COOBITHE U TIEPEIAET €10 0OPATHO KINEHTCKOMY TIPUIIOKEHUIO.
Takum 06pa3om, ecJiu BbI HCIIOJIb3YeTe KPAiTHUe CPOKH, TO yOEUTECh, YTO OHU
JIEHICTBYIOT BO BCEX CEPBHCAX.

Kimentckoe IIPpUJIOKEHNE MOKET YCTAHOBUTDH KpaﬁHI/Iﬁ CPOK BO BpeM:A coeamn-
Henu:d C gRPC'CepBI/ICOM. CI[e]IaB BbI3OB, OHO KAET Ha ITPOTAKEHNUN 3aJaHHOT'O
nepmnoaa; €Cji OTBET HE ITMOJIYUYEH /10 €TO NCTEYEHUA, TO y[[aﬂeHHbel BbI3OB IIpe-
phbIBaeTcs ¢ omnGKO DEADLINE_EXCEEDED.

PaceMOTprM peasibHbIN IPUMep UCIIOJIb30BAHUST KPAHUX CPOKOB IIPK 0OpallieH I
Kk gRPC-cepBucam. Bo3bmeM TOT Ke cepBuC OrderManagement U TIPEATIONIOKUM,
YTO BBITTOJTHEHUE €TO MeTO/Ia AddOrder 3aHUMAET CYNIECTBEHHOE BPeMsT (MbI 6y-
leM UMUTHAPOBATDH 3TY 33/IeP:KKY ). Ho KineHTCKoe puiioskeHune KIeT TOJTbKO
JI0 TeX II0P, [I0KA OTBET He cTaHeT Geciiose3nbiM. Hanpumep, Metos Addorder
MOXKET BBITIOJTHATBCS 2 €, YTO COCTABJISIET MAKCUMAJIbHOE BPEMs OKU/IAHUS



118 MmaBa 5. gRPC: pactumpeHHble BO3MOXHOCTH

karenTa. UYToObl peammsoBaTh 9T0 (Kak MoOKa3aHo BO ¢parMente koxa Ha Go
B JINCTUHTE 5.5), KJIMEHTCKOE IIPUJIOKEHUE MOKET YCTAHOBUTD JBYXCEKYH/IHOE
BpeMsI OKUIAaHUS C TOMOIIBIO OTiepaliiy context.WithDeadline. /It 06paboTku
KOJa OIMOKY KCIIOJIb3YeTCs IaKeT status, KOTOPbIN Mbl HOAPOOHO PACCMOTPUM
B OJIHOM U3 CJIEIYIOIIUX Pa3/eJIoB.

Jinctunr 5.5. KpaiiHne cpoku B knneHTckom gRPC-npunoxeHnn

conn, err := grpc.Dial(address, grpc.WithInsecure())
if err != nil {
log.Fatalf("did not connect: %v", err)
}
defer conn.Close()
client := pb.NewOrderManagementClient(conn)

clientDeadline := time.Now().Add(
time.Duration(2 * time.Second))

ctx, cancel := context.WithDeadline(
context.Background(), clientDeadline) @

defer cancel()

// BobaBnaem 3aKkas

orderl := pb.Order{Id: "101",
Items:[]string{"iPhone XS", "Mac Book Pro"},
Destination:"San Jose, CA",
Price:2300.00}

res, addErr := client.AddOrder(ctx, &orderl) @

if addErr != nil {
got := status.Code(addErr) ©
log.Printf("Error Occured -> addOrder : , %v:", got) @
} else {
log.Print("AddOrder Response ->

, res.Value)

}
O YcranaBiuBaeM IBYXCEKYHAHBINM KPAITHUI CPOK B TEKYIIIEM KOHTEKCTE.

@® BrisbiBaeM yaaJeHHbI MeTO AddOrder U TlepexBaThIBaeM JIi00ObIe TIOTEHIIN-
aJIbHble OMIMOKY BHYTPH addErr.

© OrmpesiesisieM KOJT OIMTHUOKH € TOMOTI[BIO MaKeTa status.

® Eciu BbI30B MPEBBICUT KPalHUIT CPOK, TO BO3BpalaeTcs omubdKa THua
DEADLINE_EXCEEDED.
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Kax ke ompeiesiTh ONTHMaIbHOE 3HAYEHNUE Ui KpaiiHero cpoka? OHO3HATHOTO
OTBETa Ha ATOT BOIIPOC HE CYIIECTBYET, HO Balll BHIOOP MOKET ObITh 00YCIIOBIEH
HECKOJIBKIMU (hakTopamu. B gacTHOCTH, clle/lyeT yIuThIBaTh CKBO3HYIO JIATEHT-
HOCTB KaXK/[OTO BBI3BIBAEMOTO BAMU CEPBICA; BbI I0JUKHBI 3HATH, KAKUE BHI3OBDI
BBITIOJTHSIIOTCS TIOCJIEIOBATENIBHO, & KaKHe — TIapaJljie/IbHO, KaKast JJATEHTHOCTb
XapaKTepHa Ballleil CeTy 1 KaKue KpailHie CPOKH YCTAHOBJIEHDI JIJIsI OCTATbHBIX
CEPBHCOB B II€MI0YKe BbI30BOB. BhIOpaB Kakoe-TO KOHKPETHOE 3HAUEHUE, OTKOP-
PEKTHUpyiiTe ero ¢ yueToM noseneruns Bamux gRPC-mpunoskennii.

YcranoBka kpaitHero cpoka B gRPC Ha Asbike GO BBIIONHAETCA C II0-
mompio makera context (oreilly/OTrmY), KoTOpbIil comepUT HYHKINIO

WithDeadline. B Go KOHTeKCT 4acTo MCIIONb3yeTCs I Nepefadl JaHHBIX
IO IIeII0YKe BBI3OBOB, YTOOBI OHY OBUIM HOCTYIIHBI B IMOCIEAYIOLIUX Olle-
paunsax. [Tpu BoisoBe WithDeadline Ha kmmeHTCKoI cTopoHe 6mbnmoTexa
gRPC cospaeT cOOTBETCTBYIOLINIT 3aT0TOBOK, KOTOPBII TPECTABIIAET COO0I1
KpaiiHMil CPOK I/l BBIIIOJTHEHMA YIaZIEeHHOTO MeToja. B Java sTo memaercsa
HEMHOTO JMHa4e, TaK KaK peajnsalys KOHIEIINY KPATHIX CPOKOB bepeTcst
HEIIOCPeCTBEHHO U3 3aIVIYIIKY ITaKeTa io.grpc.stub.*, a caMm KpailHuil CpoK
ycTaHaBMBaeTCs ¢ moMolbio Meropia blockingStub.withDeadlineAfter(long,
java.util.concurrent. TimeUnit). [Togpo6HOCTH peanu3aryy JaHHO BO3MOXK-
HOCTH Ha sA3bIKe Java MO>KHO HaliTU B PENO3UTOPUM KOfia.

KimenT u cepBep MOTYT CyIUTh 00 YCIEITHOCTH YAATEHHOTO BBI30BA HE3ABUCHMO
JIPYT OT JPYTra; 9TO 3HAYUT, YTO C/leJIaHHble MMU BBIBOJBI MOTYT HE COBIIA/ATh.
Hamnpumep, ecin B IprBe/IeHHOM BBIIIIE KOJ/Ie KIMEHT yI0BJIETBOPSIET YCIOBUIO
DEADLINE_EXCEEDED, TO CEPBUC BCE PABHO MOJKET IIOIBITATLCSA OTBETUTD. [ToaTomy
cepBUCY HEOOXOMMO OIIPE/IE/IUTD, SIBJISIETCS JIM TEKYIIUI yIaJIeHHBII BHI30B
JefictBuTebHBIM. Ha cTopoHe cepBepa ToKe MOXKHO Y3HATh, 3aKOHYUJICS JIN
KpaliHWiT CPOK, 33JlaHHbBIN KJaneHToM. /{7151 aToro BHyTpH onepannul AddOrder
MOJKHO IIPOBEPUTH YCJIOBUE ctx.Err() == context.DeadlineExceeded U B cy4ae
€T0 BBITIOJHEHMSI TPepBaTh PabOTy yAAJIEHHOTO METO/Ia U BEepHYTh oKy (B Go
9TO YACTO PEATUIYETCSI C TIOMOIIBIO HEGJIOKUPYIOIel KOHCTPYKIINH select).

[TomMmuMoO McTEUeHUST KPAWHUX CPOKOB, MOTYT BOBHUKAThH CUTYaITUHU, KOTA KJIH-
E€HTCKOMY UJIM CEPBEPHOMY MTPUJIOKEHUIO HYKHO ITPEKPATUTh AKTUBHOE B3aAUMO-
netictBue. Ha atot carydait B gRPC mpenycMOTpeH MEXaHU3M OTMEHBI.
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MexaHu3m OTMeHbl

Kinent u cepsep, obmaroniuecst mo gRPC, onpeessiioT yernenHocTb BbI30BOB
JIOKQJIBHO U HE3aBUCUMO JIPYT OT Apyra. Hampumep, omuH u TOT JKe yIaJeHHbII
BBI30B MOJKET YCIIENTHO 0TpaboTaTh Ha CepBeEPe, HO 3aBEPIIMTHCS OMIMOKOIT Ha
KJIHNEHTCKON cTopoHe. TOYHO Tak JKe KJIMEHT M CEPBEP MOTYT UMETh pasHbIe
MHEHUsI O pe3yJibTaTaX BbI30Ba. EC/M 0lHa 13 CTOPOH XOYeT IPepPBaTh B3anMO-
JIeHCTBIE, TO 9TO MOKHO C/IEJIaTh, OMMEHUE YIAAJeHHbII BHI30B, I0CJIE Yero 0OMeH
COO6H_I€‘HI/IHMI/I CTaHOBUTCA HEBO3MOKHDBIM, a I/IH(I)OpMaHI/IH O TOM, YTO BbI3OB 6bIJI
OTMEHEH, [IEPEAETCsI IPOTUBOIIOJIOKHON CTOPOHE.

B s13pike GO MeXaHM3M OTMEHBI, KaK I KpailHIe CPOKH, Peann30BaH B [IaKeTe
context (oreilly/OTrmY) B Buzge ¢pyukiun WithCancel. Korga nprunoxenne
BBI3bIBaET 3Ty (yHKIMIO, OubmmoTexa gRPC cospaeT Ha KIMEHTCKOI CTO-
POHEe HEOOXOAVMMBIIL 3ar0TI0BOK, KOTOPBIII CUTHAIM3VPYET O MpeKpalleHnn
B3aMIMOJIEVICTBYA K/IVIEHTA U CEpBepa.

PaccmoTpum npumep ABYHANPaBIEHHOTO MOTOKOBOTO B3aUMOIEHCTBUS K-
€HTCKOTO U CepBEPHOTO MpUJIOKeHUsA. B kozie Ha si3bike GO, TIPe/ICTaBIEHHOM
B JiUCcTHHTE 5.6, QyHKINUS cancel 6epeTCH 13 BbI30Ba context.WithTimeout.
ITosryunB cCHIIKY Ha 9Ty (DYHKIINIO, BBI MOJKETE BBI3BATH €€ B JII0OOM MecTe, Tiie
HEOOXOMMO TIPEPBaTh B3aUMOIEHCTBIE.,

Jinctunr 5.6. OtmeHa gRPC

ctx, cancel := context.WithTimeout(context.Background(), 1@*time.Second) @

streamProcOrder, _ := client.ProcessOrders(ctx) @

_ = streamProcOrder.Send(&wrapper.Stringvalue{Value:"102"}) ©
= streamProcOrder.Send(&wrapper.StringValue{Value:"103"})

= streamProcOrder.Send(&rapper.StringValue{Value:"104"})

channel := make(chan bool, 1)

go asncClientBidirectionalRPC(streamProcOrder, channel)
time.Sleep(time.Millisecond * 1000)

// oTmeHa gRPC

cancel() @
log.Printf("RPC Status : %s", ctx.Err()) @
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streamProcOrder.Send(&wrapper.StringValue{Value:"101"})
streamProcOrder.CloseSend()

<- channel
func asncClientBidirectionalRPC (

streamProcOrder pb.OrderManagement_ProcessOrdersClient, c chan bool) {

combinedShipment, errProcOrder := streamProcOrder.Recv()
if errProcOrder != nil {
log.Printf("Error Receiving messages %v", errProcOrder) @

© Ilosryyaem ccplIKy Ha cancel.

® Muunuupyem notokossiii RPC.

© OrmpasJisieM cepBUCY MOTOK COOOIIEHHMIA.

® OrmendeM (TTpepbIBaeM) y/IaJeHHBIN BBI30B HA KJINEHTCKON CTOPOHE.
© CocTrosiHMEe TEKYIEro KOHTEKCTA.

(6 BosBpamaeM OHH/I6Ky IIpH MOIIBbITKE TTOJIYYUTDH COO6].[I€HI/IH n3 OTMEHEHHOI'O
KOHTEKCTa.

Yt06bI y3HaTh 00 OTMEHE yIaJI€HHOTO BbI30Ba MPOTUBOIOJIOKHOI CTOPOHOIA,
MOYKHO IIPOBEPUTH KOHTEKCT. B 9TOM npuMepe cepBepHOe NMPUIJIOKEHUE TTPO-
BepseT, OTMeHeH JIM TeKYIUil KOHTEKCT, UCII0Ib3ys BbIpakeHue stream.Con-
text().Err() == context.Canceled.

Kak nokasbIBaOT IPUMEPbI TIPUITOKEHUTT ¢ KPAITHUMK CPOKAMU 1 MEXaHU3MOM
oTMeHbI, 06paboTka ommboK, BosHuKaomx B RPC, — oueHb pacipocTpaHeHHast
onepanus. B cieyioniem pasjesie Mbl TOAPOOHO TOTOBOPUM O METOMKAX 00-
pa6orku omm6ok B gRPC.

06paboTKa owmn60oK

I[Tpu Bbi3oBe B gRPC KJIMEHT MOJTydaeT OTBET, COCTOSIHIE KOTOPOTO TOBOPUT JINGO
00 yCIIeNTHOM BbITIOJHEHNUH, 1160 06 ommrbke. KimeHTCKOe MPpUIIosKeHue J0JKHO
ObITh HAIIMCAHO C YYETOM BCEX MOTEHIIUANbHBIX OMUOOK ¥ YCJIOBUI, KOTOPBIE
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K HUM 1TpuBo/aT. Ha cTopome cepBepa HysKHO He TOJBKO 00pabaTeiBaTh OMMOKH,
HO ¥ F€HEPUPOBATD JJIST HUX HOJAXO/SIINE KOJbI COCTOSIHUSL.

[Tpu BosuukHOBeHuu omubkr gRPC Bo3BpaaeT 0uH 13 KOJIOB COCTOSTHUS
u (mpu HeOOGXOAUMOCTH) COOBIIEHNE ¢ TIOAPOOHOCTSIMI O TOM, YTO MTPOU30-
1710, OOBEKT COCTOSTHIS COEPIKUT METOUNCIEHHBIH KO U CTPOKOBOE CO-
ob1ene, KOTOpbIE SIBJSIIOTCS THITMYHBIMU /st Beex peanusanuii gRPC ma
Pa3HbBIX A3BIKAX.

B gRPC ucnosbsyercst craHAapTHBII IS 9TOTO IPOTOKOJIa HAGOP KOZOB CO-
CTOSTHWS, BKJIIOUAS CJIEAYIONINE:

O oK — ycrenrHbIil BHI30B, He OIMNOKa;

O CANCELLED — ormeparusi Oblita oTMeHeHa (0OBIYHO BBI3BIBAOIIEH CTOPOHOIT);

a DEADLINE_EXCEEDED — ncTe4yeHlEe KpaﬁHeI‘O CPOKa 10 3aBepHICHMA OIlepa-
nnu;

U INVALID_ARGUMENT — KJIMEHT yKa3aJjl HeJIOIYCTUMBII apryMeHT.
Kozapr omunbox, gocrymnusie B gRPC, a Takke X ONMUCAHUS MTEPEYUCIEHbI
B TabJ1. 5.1. VIX TOJTHBI CITMCOK MOKHO HAlTH B O(UIIHATBHOI JJOKYMEHTAI[TT

gRPC (oreil.ly/LiNLn) unmu B nokymenTtaruu s Go (oreil.ly/E61Q0) uau Java
(oreil.ly/Ugtg0).

Ta6nuua 5.1. Koabl owmbok B gRPC

0K 0 Yenex

CANCELLED 1 Onepauus 6bina oTMeHeHa (BbI3blBaloLLel CTOPOHOIA)

UNKNOWN 2 Heu3BecTHas owwmnbka

INVALID_ARGUMENT 3 KnueHT yka3an HegonycTUMblii aprymeHT

DEADLINE_EXCEEDED 4 KpailHuii Cpok ncTeK A0 3aBepLUeHA onepauyn

NOT_FOUND 5 He ynanocb HaitTi 3anpoLLeHHbIil S1eMeHT

ALREADY_EXISTS 6 InemeHT, KOTOPbIN KNUEHT NbITancA C034aTb, yXKe CyLecTayet

PERMISSION_DENIED 7 Y BbI3bIBalOLLel CTOPOHbI HET NPaBa BbINOAHATD YKa3aHHYH0
onepavyio
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RESOURCE_EXHAUSTED 8 llcuepnaH Kakoii-To pecypc

FAILED_PRECONDITION 9 Onepavya 6bina OTKNOHEHa, NOCKObKY CUCTEMA He HAX0AUTCA
B COCTOAHIAM, HEOOXOANMOM [/1A €€ BbINONHEHUA

ABORTED 10 Onepavya 6bina npepeaHa

OUT_OF_RANGE 1 [TonbiTka BbINONHEHMA ONepaLiAv 3a Npesenamu JonycTumoro
[ZManasoHa

UNIMPLEMENTED 12 Onepauma He peanu30BaHa, He NOAAEPKMBAETCA UK He BKAHOYEHa
B 3TOM CepBuce

INTERNAL 13 BHyTpeHHue ownbKu

UNAVAILABLE 14 B AiaHHbIi MOMEHT cepBIC He[OCTYMEH

DATA_LOSS 15 [ToTepa unu noBpexzeHue AaHHbIX 6e3 BO3MOXKHOCTH
BOCCTAHOBMEHMA

UNAUTHENTICATED 16 3anpoc He copepIT ayTeHTUPUKALIMOHHDBIX AAHHDIX, HEOOXOANMBIX
ANA BbINONHEHWA onepawim

Mozens ommbok, BeTpoeHHast B mpoTokos gRPC, 10BOIBHO OrpaHYeHa 1 JIUIIeHa
BCAKOW CBA3M C €r0 BHYTPEHHNM (POPMATOM JaHHbIX (B Ka4eCTBE KOTOPOTO Yallle
Bcero BeicTymaer Protocol Buffers). Ecim Bo1 ncnonbayere gannbie B popmare
Protocol Buffers, To Bam goctynna 6osee passuTas MOAEIb OMMUOOK, peasn-
soBanHag B makere Google API google.rpc. Ho oHa nopepKuBaeTcs TOJbKO
B 6ubsmorekax aust C++, Go, Java, Python u Ruby; Bbl 1os5kHBI HOMHUTH 00
5TOM, €CJIU IJTAHUPYETE IPUMEHATD APYTHe SI3BIKH.

HOCMOTpI/IM, KaK 9T KOHI eI MOKHO UCITOJIb30BATH B peaJIbeIX CHeHapI/IHX
obpaborku ommnbok B gRPC. Ele pas BepHeMcst K HallleMy IIPUMepY ¢ yIpaBJie-
HUEM 3aKa3aMU 1 Hpe[[CTaBI/IM, 49TO MHOT A YIAJIEHHOMY METOY AddOrder MOI'yT
nepeaBaThes HeelictBuTesnbieie ID. B mmctrnre 5.7 oKazana cuTyarus, Koraa
B OTBET Ha IMOJIy4YeHre uaeHTu(rKaropa -1 CepBUC reHepupyeT OmnOKy 1 BO3-
Bpalaet ee moTpeduTeIo.

JNiuctunr 5.7. Co3gaHvie 1 Nepefava oLWMOKM Ha CTOPOHe cepBepa

if orderReq.Id == "-1" { @
log.Printf("Order ID is invalid! -> Received Order ID %s",
orderReq.Id)
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errorStatus := status.New(codes.InvalidArgument,
"Invalid information received") (2]
ds, err := errorStatus.WithDetails( (3]
&epb.BadRequest_FieldViolation{
Field:"ID",
Description: fmt.Sprintf(
"Order ID received is not valid %s : %s",
orderReq.Id, orderReq.Description),
s
)
if err = nil {
return nil, errorStatus.Err()

}

return nil, ds.Err() @

}

© HexkoppekTHblii 3ampoc. Hy)KHO creHeprpoBaTh OMIMOKY 1 OTIPABUTH €€
KJIMEHTY.

® CosgaeM HOBOE COCTOSIHIE ¢ KOAOM omMOKK InvalidArgument.

©® OrnucsiBaeM [pou3ouiealiee ¢ IOMOILIbIO THUIIA oMok BadRequest_FieldVio-
lation u3 google.golang.org/genproto/googleapis/rpc/errdetails.

® BosBpaiiiaeM creHepupoOBaHHYIO OITHOKY.

CocrosHue ¢ MOAXOAANIIM KOOM OIIMOKK ¥ JJOMOJHUTENbHOM nHpOopMaIei
MOKHO CO3/IaTh U3 TIAKETOB grpc . status. B HallleM mpuMepe Mbl UCITOJIb30BaJIU BbI-
paskeHue status.New(codes.Invalid Argument, "Invalid information received").
YT06bI OTIIPABUTH TY OMIMOKY KJIMEHTY, JOCTATOYHO BBIMOJHUTH return nil,
errorstatus.Err(). Ho Bbl TakKe MOKETe BOCIIOIb30BATLCs 00JI€E PA3BUTON MOZE-
abio ormbok Google AP u3 akera google. rpc. 3/1Ch MbI yKa3aJIH MOAPOOHOCTH
O CJIyYMBIIEMCs C IIOMOIIIbIO CIIEIIHAJIbHOTO TUIIA google.golang.org/genproto/
googleapis/rpc/errdetails.

Ha kimeHTCKOI cTOpoHE MBI TPOCTO 0OpabaThiBacM BO3BPAICHHYIO OIINOKY
B paMKax y/IaJIeHHOTO BbI30Ba. T0, Kak 9TO JIeJIaeTCsl B HAIIEM TIPUMEPE C YITPaB-
JIEHWEM 3aKa3aMH, [I0Ka3aHo BO (hparmenTe Koja Ha Go B jmctunre 5.8. Mbl BbI-
3bIBaeM MeTOJI AddOrder ¥ TPHCBaNBaeM BO3BPAIEHHYIO OMNOKY MepeMeHHO
addorderError. /lajsiee MbI TIPOBEPAEM Pe3yJibTaT, COXPaHEHHbIN B addOrderError,
1 KOPPEKTHO 06pabaThiBaeM OIMHOKY. J[JIs1 3TOTO MCIOIB3yeM KO U TUTI OMINOKH,
YCTaHOBJIEHHbBIE HAa CTOPOHE CEPBEPA.
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JInctuHr 5.8. O6paboTka oWrOOK Ha CTOPOHE KIMeHTa

orderl := pb.Order{Id: "-1",
Items:[]string{"iPhone XS", "Mac Book Pro"},
Destination:"San Jose, CA", Price:2300.00} @
res, addorderError := client.AddOrder(ctx, &orderl) @

if addOrderError != nil {
errorCode := status.Code(addOrderError) ©
if errorCode == codes.InvalidArgument { @
log.Printf("Invalid Argument Error : %s", errorCode)
errorStatus := status.Convert(addOrderError) @
for _, d := range errorStatus.Details() {
switch info := d.(type) {
case *epb.BadRequest_Fieldviolation: @
log.Printf("Request Field Invalid: %s", info)
default:
log.Printf("Unexpected error type: %s", info)

}
} else {
log.Printf("Unhandled error : %s ", errorCode)

}
} else {
log.Print("AddOrder Response ->

, res.Value)

}
O DTOoT 3aKa3 HeLelCTBUTENIEH.

@® Bri3piBaeM yaageHHBIH MeTO AddOrder 1 TIPICBAUBAEM OH_H/I6Ky rnepeMeHHON
addOrderError.

© Ilosnyuyaem Koz omMOKK U3 aKeTa grpc/status.

(4] CpaBHI/IBaeM KO/ OMIMOKH C InvalidArgument.

© IlomyuaeMm cocTostHTE.

@ IlpoBepsiem, uMeeT it omuOKa THI BadRequest_FieldViolation.

Koapr ommbox gRPC u paciumpeHHy 0 MO/eb ONTUOOK PEKOMEH/IYETCsI UC-
0JIb30BaTh BE3JIE, Tjie 3TO BO3MOKHO. CocTostHue ¢ ONMOKON 1 MOAPOOHOCTAMM
TIePEeIAeTCs C TTOMOIIBIO 3aKIIOYUTETHHBIX 3ar0JI0BKOB HA YPOBHE TPAHCTIOPTHOTO
MTPOTOKOJTA.

Terepnb moroBOpUM 0 MYJIBTUIIJIEKCUPOBAHUY — MEXaHU3MeE Pa3MeIeHus He-
CKOJBKMX cepBrcoB Ha ogHOM gRPC-cepepe.
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MynbTUnnekcupoBaHue

[lo cux mop Bo Bcex Hamux npuMepax Ha ogaHoM gRPC-cepsepe Bcernma pasme-
MIAJICS JIUIIb OJIUH CEPBUC, A KJINEHTCKOE COe/[MHEHIEe BCET/Ia UCTIOJIb30BATIOChH
TOJIBKO OTHOM KIMEHTCKOH 3armymkoit. Oxaako Ha camoM fene gRPC moszBomsger
BBITIOJIHSITH HA OJTHOM CEPBEPE CPa3y HECKOJIBKO CEPBUCOB (PHC. 5.4) 1 3/1eliCTBO-
BaTb OJITHO U TO K€ KJIMEHTCKOE COC/ITUHEHNE U3 PA3HBIX KIMEHTCKUX 3arjayIiek.
JTa BO3MOKHOCTb HA3BIBAETCS MYAbMUNLEKCUPOBAHUCM.

Cepsep
localhost: 50051

3anpoc = ---- Cepsuc 1

OTBeT mmm----- Cepsuc N

Puc. 5.4. MynstunnexcupoBatue Heckonbkux gRPC-cepBICOB B 0AHOM CEPBEPHOM NPUIOXKEHNN

IIpencraBbre, kK IpUMepYy: 71 yIIPaBICHUS 3aKa3aMI BMecTe ¢ OrderManagement
Ha ToM ke gRPC-cepBepe Hy KHO 3a11yCTUTb €IIe OJINH CEPBUC, YTOOBI KJIMEHTCKOE
MPUJIOKEHUE MOTJIO 0OPAIAThCs K HUM € MTOMOIIIBIO OJIHOTO U TOTO JK€ COeInHe-
Hust. st perucrpaiuu oboux ceprcos Ha gRPC-cepBepe MOKHO UCIIOIb30BaTh
WX COOTBETCTBYIOMHE PyHKIUM (TO ecTh ordermgt_pb.RegisterOrderManage-
mentServer 1 hello_pb.RegisterGreeterServer). Takum O6pa30M, BBI MOJKETE 3a-
PErucTpupoBaTh IOOOE KOJINYECTBO CEPBUCOB Ha 0fHOM 1 ToM ke gRPC-cepsepe
(Kax mokasaHo B IUCTUHTE 5.9).

Jinctunr 5.9. [1sa gRPC-cepBuca BHYTpY OAHOMO 3K3emnnapa grpc.Server

func main() {
initSampleData()
lis, err := net.Listen("tcp", port)
if err != nil {
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log.Fatalf("failed to listen: %v", err)
}
grpcServer := grpc.NewServer() @

// perucTtpupyem Ha cepsepe orderMgtServer cepsuc OrderManagement
ordermgt_pb.RegisterOrderManagementServer(grpcServer, &orderMgtServer{}) @

// peructpupyem Ha cepepe orderMgtServer cepsuc Hello
hello_pb.RegisterGreeterServer(grpcServer, &helloServer{}) ©
}
© Cozmaem gRPC-cepsep.
® PeructpupyeM ceppuc OrderManagement Ha gRPC-cepsepe.
© Peructpupyem cepsuc Hello na gRPC-cepsepe.

Ha cTopome kimenTa aHaJOTHIHBIM 00pa3oM MOKHO Pas/iesisiTh OJHO U TO Ke
gRPC-coennenne Mexty IByMs KINEHTCKUMHU 3aTIyITKaMU.

[Tockosbky 06a cepsrca paGorator Ha ogHOM gRPC-cepBepe, MOKHO CO3/1aTh
gRPC-coenmunenne 1 MCoMb30BATH €TO MIPU CO3TAHUN IKIEMILIIPOB KIMEHTA
JUUTST PA3HBIX CEPBUCOB. JTO TTOKa3aHo B jiuctunre 5.10.

JinctuHr 5.10. [1Be KNueHTCKMe 3arnyLwKn, pasgenatowmne OfHO 1 TO Xe
coeguHeHue grpc.ClientConn

// ycTaHaBnuBaem coeauMHeHue C CepBepom
conn, err := grpc.Dial(address, grpc.WithInsecure()) @

orderManagementClient := pb.NewOrderManagementClient(conn) @
// yhaneHHbln BbizoB AddOrder
res, addErr := orderManagementClient.AddOrder(ctx, &orderl)

helloClient := hwpb.NewGreeterClient(conn) ©

// yBaneHHblih Bbi30B SayHello
helloResponse, err := helloClient.SayHello(hwcCtx,
&hwpb.HelloRequest{Name: "gRPC Up and Running!"})
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O Cosznaem gRPC-coemmnente.
(2] I/ICHOJIbsyeM JTO coeIlMHeHue, YTOOBI €0o3/1aTh KJINEHT cepBuca OrderManagement.
© 3azeiicTByeM TO JKe COeIUHEHNE C TIeJIbI0 CO3/IaTh KJIUEHT cepBuca Hello.

3aImyCcK HeCKOJIBKIX CEPBUCOB WJIN NCIOJIb30BAHIE OTHOTO COETNHEHNS PAa3HBIMU
3aryiylkaMu — apXUTEKTYPHOE PelieHne, He UMEIOIee OTHOIIEHUS K KOHIETIITUSIM
gRPC. B 6oJbIIIMHCTBE MOBCETHEBHBIX CUTYAIINH, TAKMX KaK CO3/[aHIe MUKPO-
cepBUCOB, oiH aKk3eMILIIp gRPC-cepBepa co3HaTeIbHO He Pa3/IesIsioT MEK/ILY
HECKOJIbKUMU CePBHCAMMU.

OpuH U3 caMbIX IONE3HBIX CIleHapyeB IMPYMEHeHNA MYIbTUIUIEKCHPO-
BaHMs B KOHTEKCTE MUKPOCEPBMCOB — OOCTy)XMBaHME HECKONBKUX Ma-
YKOPHBIX BepPCHIT OTHOTO U TOTO >Ke CEpPBUCA B PAMKAX Of[HOT'O CepPBEPHOTO

mporecca. To MO3BOJIAET IPOJO/DKUTD MOAJEPIKKY YCTapeBIINX KIMEHTOB
nocste HapyueHns obparHoli coBmectuMmoctu B API. Kak Tonbko crapas
BepcusA KOHTPAKTa CepBIICa BBIMNET U3 YIOTpeOIeHN, ee MOXKHO yOpaTb
C cepsepa.

B crieyioriiem pasesie Mbl 00Cy M 0OMeH TaHHBIMU, He SIBJISTIONIAMIICS 9aCTHIO
3aIIPOCOB U OTBETOB, KOTOPBIMI OOMEHMBAIOTCS KINEHTCKUE U CEPBEPHBIE MTPHU-
JIOJKEHUS.

MeTapiaHHble

B gRPC-nipuioskenusix st obMmena wHbopmaiein Mex/y cepBUCaMU U 110-
TpebuTeNsIMU OGBIYHO UCTIONB3YIOTCS BbI30BbI. Ec/i nH(bopMaliust iMeeT Helo-
CPEICTBEHHOE OTHOTIIEH E K OM3HEC-JIOTMKE CePBEPHON 1 KIIMEHTCKON CTOPOH, TO
GOJIBIITMHCTBE CJTyYaeB MePeaeTcsl B BU/E apTYMEHTOB IIPU BBI30BE YAATCHHDIX
meto10B. Ho B psizie cutyanuii MoKeT BO3HUKHYTH HEOOXOANMOCTD B TIepeiaue
cezternii 06 RPC-BbI30Bax, KOTOpPbIE He IMEIOT OTHOIIEHNUST K OM3HeC-KOHTEK-
cry (U cre[oBaTeIbHO, He TOJKHBI OBITh 4acThio apryMenToB). Ha aTot ciyyaii
B gRPC npesrycMoTpeHbl memadaniwie, KOTOPbIe MOTYT OTIIPABJIST U IPUHUMATD
KaK CepBHUC, Tak U KaueHT. Kak BUIHO Ha puc. 5.5, 1/is1 0OMeHa MeTajlaHHbIM,
CO3/IaHHBIMU Ha TO¥ WUJTM WHOI CTOPOHE U TIPEJICTABICHHBIMU B BUJIE CITHCKA TIap
<KJTTI0OY — 3HAUYEHUE», MOKHO TPUMEHATD 3aroioBku gRPC.
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OpuH u3 HarboJiee PacIipOCTPaAHEHHbBIX CIIOCOOOB IPUMEHEH K MeTaJaHHbIX 3a-
KJTI09aeTcst B 0OMeHe 3arosioBkamu GesomnacHoct Mexay gRPC-nprtokenusimu,
HO BbI MOkeTe 0OMeHuBarthest mob6oit nundopmanuein. API g paborsl ¢ mera-
JIAHHBIMH YaCTO MCIOJI3YIOT B IEPEXBaTUMKaX. B cieyromiem mopasiesie Mbl
uccyenyem nepenady B gRPC MeTaaHHBIX MEXKY KJIUEHTOM U CEPBEPOM.

<3aronosok>
MeTtapaHHbie

B 3anpoce
Hanpumep,
"key1": "val1"

MoTtpebuTtens
Cepsep

<3aronosok>
MeTtapaHHble

B OTBETE
Hanpumep,
"key2": "val2"

Puc. 5.5. 06mMeH MeTaZlaHHbIMU MeXZy KNEHTCKIAM 11 cepBepHbIM gRPC-npunoxeHnamn

Co3paHue n U3BNeYeHne MeTafaHHbIX

[Ipotecc cozpmanus metaganubix B gRPC-1ipuioxkennuu 10BOJIbHO MTPOCT
" noHsATeH. B cienyionieM dparmenTte kojaa Ha s3bike (GO TTOKa3aHo cpa3y /Ba
criocoba. B Go merajanmble HMEIOT BU 00BIYHOI XenI-Tab/IUIbl U CO3aI0TCs
B TakoM (hopmarte: metadata.New(map[string]string{"keyl": "vall", "key2":
"val2"}). Bol Takike MoxkeTe co3iaBaTh MeTaJlaHHble B BUJIE T1ap, UCIIOJIb3Y s
metadata.Pairs; B 9TOM ciIy4ae 3Ha4Y€HUS C OJTHUM U TeM JKe KII0UYOM 061»6/:[1/1-
HAIOTCA B CIIUCOK:

// co3paHue MeTafaHHbIX: MepBblii BapuaHT
md := metadata.New(map[string]string{"keyl": "vall", "key2": "val2"})

// co3paHue MeTafaHHbIX: BTOpOW BapuaHT

md := metadata.Pairs(
"key1l", "vall",
"keyl", "vall-2", // y "keyl" 6ypeT 3HadyeHue []string{"vall", "vall-2"}
"key2", "val2",
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B xauecTBe MeTaJaHHBIX MOXKHO TIepe/laBaTh U IBOMYHbIE 3HAYEHUS; TTepesl OT-
MPaBKO#T OHU Oy T EPEBOANUTHCS B KOAUPOBKY base64 u 1eKoinpoBaThest mocie
MOJTyYEeHHUSI.

Yrenue MeTalaHHbIX Ha CTOPOHE KJIMEHTA U cepPBepa MOKHO BBITIOJIHATH € TTIOMOIIIBIO
BXO/SIIIET0 KOHTEKCTA, UCIIOIb3Yys BBI30B metadata.FromIncomingContext(ctx),
KOTOPBIN B si3bike GO BO3BpalliaeT Xen-tabnily ¢ MeTaJaHHbIMU:

func (s *server) AddOrder(ctx context.Context, orderReq *pb.Order)
(*wrappers.StringValue, error) {

md, metadataAvailable := metadata.FromIncomingContext(ctx)
// 4nTaeM HyxHble Ham MeTajaHHble M3 Xxew-Tabauupl ‘md’

Tenepb 0APOGHO 06CYMM MIPOIIECC OTHPABKU U TIOJyYEHUsT METaJlaHHbIX Ha
CTOpOHE KJINEHTA U cepBepa ¢ TTOMOTIBIO YHAPHOTO 1 TOTOKOBOTO cTHieir RPC.

OTI'IpaBKa nnoayyeHne metafgaHHbIX Ha CTOPOHE K/INEHTa

Yrobbl oTripaBuTh MeTaganubie gRPC-cepBucy, X HyKHO CO3/aTh M yKasaTh
B KOHTEKCTE YIaJTeHHOTO BBI30Ba. B a3bike (GO 3TO MOXKHO C/IeJIaTh IBYMSI CIIOCO-
Gamu. Kak nokasano B smctunre 5.11, BBI MOKeTe CO3/1aTh MeTaJlaHHbIE BMECTE
C HOBBIM KOHTEKCTOM, UCIOJIb3ysl (PyHKITNIO NewOutgoingContext, WU IIPOCTO
N106aBUTH MX B CYIIECTBYIOIUI KOHTEKCT, BbI3BaB AppendToOutgoingContext.
OO6paruTe BHUMaHKe: B IIEPBOM BapuaHTe JIIo0ble UMEIOIIHecs B KOHTEKCTE
MeTagaHHbie OyayT 3aMmeHeHbl. CO3aHHBII BaMU KOHTEKCT MOJKHO TIEPelaTh
¢ moMmonibio ynapHoro uiu motokoBoro RPC. Kak BbI yke 3HaeTe U3 IJ1aBbI 4,
MeTa/laHHble, YKa3aHHbIE B KOHTEKCTE, IPEBPAIAIOTCS HA TPAHCIIOPTHOM YPOBHE
B 3arosioBku gRPC (8 HTTP/2) uiu 3aksounrtesbhbie 610ku. [Toatomy mpu-
HUMAIONIAsl CTOPOHA MOJIYYaeT MX B BUJIE 3aT0JIOBKOB.

Jinctunr 5.11. OtnpaBka meTagaHHbix Mo gRPC Ha cTOpoHe KnneHTa

md := metadata.Pairs(
"timestamp", time.Now().Format(time.StampNano),
"kn", "vn",

) O

mdCtx := metadata.NewOutgoingContext(context.Background(), md) @

ctxA := metadata.AppendToOutgoingContext(mdCtx,
"k1", "vi", "ka", "v2", "k2", "v3") (3)
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// Benaem yHapHblii yAaneHHblii Bbi3OB
response, err := client.SomeRPC(ctxA, someRequest) @

// wnu penaem NOTOKOBbIA YAANIEHHbIA BbI3OB
stream, err := client.SomeStreamingRPC(ctxA) ©

O Cosnmaem MeTagaHHbIE.

® Co3s/1aeM HOBBII KOHTEKCT C HOBBIMU METaaHHBIMU.

© /lobaBisieM TOTIOTHUTEIbHBIE METaaHHbIE B CYIIECTBYIONTUH KOHTEKCT.
® Yuapubiiit RPC Ha ocHOBe HOBOTO KOHTEKCTA C MeTaJ[laHHbIMU.

© Tor ’Xe KOHTEKCT MOJKIO MCIIOJIb30BaTh U g ToTokoBoro RPC.

Taxum 06paszoM, MeTalaHHbIe, KOTOPbIE TPUHUMAET KJINEHT, HYKHO BOCTIPHHH-
MarThb JIM00 KaK 3ar0JI0BKH, JINOO0 KaK 3aKIIOUUTeNbHbIe Ostoku. B auctunre 5.12
noKa3aH Koz Ha GO ¢ mpuMepaMu TToJy4YeHusl MeTaJlaHHbIX B IByX cTuiiax RPC:
YHAPHOM U TIOTOKOBOM.

Jlnctunr 5.12. YreHne metagaHHbix gRPC Ha cTopoHe KnueHTa
var header, trailer metadata.MD (1)
// %k Kok k yHaprlﬁ Rpc %k kok %k
r, err := client.SomeRPC( @
ctx,
someRequest,
grpc.Header (&header),
grpc.Trailer(&trailer),
// obpabaTbiBaem 34ecb Xew-Tabnauuy C 3aro/ioBKaMuM U 3aKJWYUTENbHbIMU 610KaMu
// ***¥** noTOKOBBIN RPC *****

stream, err := client.SomeStreamingRPC(ctx)

// v3Bnekaem 3arosioBok
header, err := stream.Header() ©

// W3BneKaem 3aK/JKW4YUMTeNbHbIi 610K
trailer := stream.Trailer() @

// obpabaTbiBaem Xew-Tabnuuy C 3arosoBKaMu M 3aKAHWYUTENbHbIMU 610KaMM
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(1] HepeMeHHaH JJIA XpaHeHUA 3aroJioBka n 3aKJAI049YUTE/IbHOIO 6JIOK3., BO3Bpa-
IIEHHDBIX Y/IaJ€HHBIM BbISOBOM.

@ IlepeaeM CCHUIKY Ha 3aTOJIOBOK 1 3aKTIOYNTENBHBIN OJT0K, 4TOOBI COXPAHUTH
3HaueHus 171 ynapaoro RPC.

© IlosyyaeMm 3aroJIoBKU U3 TIOTOKA.

O IlosyuaeM 13 MOTOKA 3aKJIIOYUTENbHbIE OJIOKU, KOTOPbIE HCTIOIB3YIOTCST JITIsT
OTIIPABKH KOJIOB 1 COOOIIEHUIT O COCTOSTHUM.

[Tosryuns 3HaYeHNs 13 cCOOTBeTCTBYONMX orepaiiit RPC, Bbr MoskeTe 06paboTaTh
UX B BUjie OOBIYHOM XenI-Tab Ikl 1 U3BJIeYb HYKHbIE BAM MeTalaHHbIE,

Terneps nepeiizem k 06pabOTKe METa[AHHBIX HA CTOPOHE CepBepa.

0TnpaBKa ¥ nony4yeHne MeTafaHHbIX
Ha CTOpOHe cepBepa

[Tosyuenue MeTajaHHBIX Ha CTOPOHE CEPBEPA — JOBOJIBHO IPOCTOM M IMO-
HATHBIN mpo1iecc. B a3pike GO A4 9TOTO OCTATOYHO BHITTOJTHUTH metada-
ta.FromIncomingContext(ctx) BHYTPHU pean3alii Ballero yJajaeHHOro MeTo1a
(suctunr 5.13).

JincTuHr 5.13. YteHre meTafaHHbIX Ha cTopoHe gRPC-cepBepa

func (s *server) SomeRPC(ctx context.Context,
in *pb.someRequest) (*pb.someResponse, error) { @
md, ok := metadata.FromIncomingContext(ctx) @
// Hekue peicTBUA C MeTafaHHbIMU

func (s *server) SomeStreamingRPC(
stream pb.Service_SomeStreamingRPCServer) error { ©
md, ok := metadata.FromIncomingContext(stream.Context()) @
// Hekue peicTBUA C MeTafaHHbIMU

© Yuapusiii RPC.

® CunthiBaeM XeH_[-Ta6JII/H_[y C ME€TaJlaHHbIMU N3 BXOAAIIETO KOHTEKCTA yIaJI€H-
HOI'O MeTo/a.
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© Iloroxossiiit RPC.
O TlonyyaeM KOHTEKCT U3 MOTOKA U CYUTHIBAEM U3 HETO META[aHHbBIE,

YT00BI OTIIPABUTH METalaHHbIE HA CEPBEPHOIT CTOPOHE, 3a/1eHiCTBYITE 3aT0JIOBOK
WJTH 3aKJIIOYUTEIbHBIN GJIOK. 3/1€Ch UCTIOJIB3YETCst METO] CO3/IaHUsT METaJlaHHbIX,
obcysKIaeMbIil B TIpebIIYIEM moapasese. B muctunre 5.14 mokasaH npumep
kojia Ha GO, B KOTOPOM MeTaJlaHHbIe OTIIPABJISIOTCS M3 YHAPHOTO 1 TOTOKOBOTO
yIaJIeHHBIX METO/IOB Ha CEPBEPHOIT CTOPOHE.

JinctuHr 5.14. OTnpaBKa MeTafaHHbIX Ha cTopoHe gRPC-cepBepa

func (s *server) SomeRPC(ctx context.Context,
in *pb.someRequest) (*pb.someResponse, error) {
// co3paem u OTnpaBAsfeM 3aronoBOK
header := metadata.Pairs("header-key", "val")
grpc.SendHeader(ctx, header) @
// co3paem u OTMpaBAseM 3aKMOYUTENbHbIA 610K
trailer := metadata.Pairs("trailer-key", "val")
grpc.SetTrailer(ctx, trailer) @

func (s *server) SomeStreamingRPC(stream pb.Service_ SomeStreamingRPCServer) error {
// co3paeM M OTNpaB/ifAeM 3arosioBOK
header := metadata.Pairs("header-key", "val")
stream.SendHeader (header) ©
// co3paem n OTnpaBnAeM 3aKYUTeNbHbIA 610K
trailer := metadata.Pairs("trailer-key", "val") stream.SetTrailer(trailer) @

}

© OTnpasisieM MeTaJlaHHbIe B BUJIE 3aTOJIOBKA.

@® OrtmpasisieM MeTaJaHHbIe BMECTE C 3aKII0UUTEIbHBIM OJIOKOM.

© OrnpasiisieM MeTaJlaHHbIE B BU/IE 3arOJIOBKA B TIOTOKE.

O Ornpas/sieM METaJaHHbIe BMECTE € 3aK/II0UNTEIbHBIM OJIOKOM B IIOTOKE.

N B ymapHoM, 11 B TOTOKOBOM CTUJI€ METATAHHBIE MOKHO OTIIPABJISATH C TIOMOTITHIO
MeToJia grpc . SendHeader. Bbl Tak:ke MOKeTe CJ1e/IaTh UX YACThIO 3aK/IIOUUTEIbHOIO
6JI0Ka B TeKYIlleM KOHTEKCTE, UCII0JIb3YysI METO/I grpc.SetTrailer nyu SetTrailer
COOTBETCTBYIOIIErO IIOTOKA.

Terepb 06CyaANM €liie OIMH PacIPOCTPAHEHHBIN TPHEM, KOTOPbIiT IPUMEHSIETCSI
pu obparteHnn K gRPC-1Ipuiio;KeHUsIM: COTIOCTaBIEHUE NMEH.
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ConoctaBneHne UMeH

DNS-conocmasumeny TpuHUMAET UM CEPBUICA 1 BO3BpaIiaeT cmicok [ P-agpecos,
MpUHAIEKANIX ero cepBepaM. COTIOCTaBUTEh, TOKA3aHHBIN B IUCTAHTE 5.15,
COTIOCTaBJIAET 1b.example.grpc.io ¢ localhost:50051 1 localhost:50052.

Jinctuer 5.15. Peanusauna DNS-conoctasutens gna gRPC Ha A3bike Go

type exampleResolverBuilder struct{} @

func (*exampleResolverBuilder) Build(target resolver.Target,
cc resolver.ClientConn,
opts resolver.BuildOption) (resolver.Resolver, error) {

r := &exampleResolver{ @
target: target,
cc: cc,
addrsStore: map[string][]string{
exampleServiceName: addrs, (3)
¥
}

r.start()
return r, nil

}

func (*exampleResolverBuilder) Scheme() string { return exampleScheme } @

type exampleResolver struct { ©
target resolver.Target
cc resolver.ClientConn
addrsStore map[string][]string

func (r *exampleResolver) start() {
addrStrs := r.addrsStore[r.target.Endpoint]
addrs := make([]resolver.Address, len(addrStrs))
for i, s := range addrStrs {
addrs[i] = resolver.Address{Addr: s}
}

r.cc.UpdateState(resolver.State{Addresses: addrs})

func (*exampleResolver) ResolveNow(o resolver.ResolveNowOption) {}
func (*exampleResolver) Close() {}

func init() {
resolver.Register(&exampleResolverBuilder{})
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© Ilocrpowuresns (6usep, builder), koTopbrit oTBeYaeT 3a co3aHKe COMOCTABH-
TeJs.

® Cosnmanue 1eMOHCTPAIMOHHOTO COIIOCTaBUTE I, KOTOPBIN HAXOMIUT ajapeca
14 1b.example.grpc.io.

© 1b.example.grpc.io comocranJisieTcs ¢ localhost:50051 11 localhost:50052.
@ OTOT COMOCTAaBUTENH CO3/IAH JIJISI CXEMBI example.
© Crpyxkrypa DNS-cornocraBuTes.

Takum 06pa3oM, BbI MOKETE PEATU30BaTh COMOCTABUTENH [IJIs1 TI0O0TO pe-
ecTpa cepBUCOB Ha Baml BbIOOp, BKiodas Consul (www.consul.io), eted (eted.io)
u Zookeeper (zookeeper.apache.org). TpeboBanus Kk 6asaHCHPOBKE HATPY3KH
B gRPC MOryT CHJIbHO 3aBUCETH OT BBIOPAHHBIX BAMK METOJIOB Pa3BEPTHIBAHS
WJIM OT clleHapueB ncmoJib3oBanus. C pocToOM TMOMYJISPHOCTH TIaThOPM Op-
KecTpaluu KOHTelHepoB, Takux kak Kubernetes, u 6oJiee BBICOKOYPOBHEBbBIX
abcTpakiuii Harooo1ue MEXaHU3MOB MEKCEPBUCHOTO B3ANMO/ICHCTBUS JIOTUKY
GaTaHCUPOBKY HATPY3KH BCE PEKE Peain3yioT Ha CTOPOHE KjmeHTa. B riase 7
MBI FIicCJIelyeM HEKOTOPhIe TPAKTHIYeCKHe PEKOMEHAAINN 110 JIOKATHHOMY pa3-
BeprhiBanuio gRPC-nipusoxennii B konreitnepax u Kubernetes.

Tenepb moroBopuM 06 OJIHOM U3 CaMbIX PACIPOCTPAHEHHBIX dsieMeHTOB gRPC-
MPHUJIOKEHNIT — 0 GATAHCUPOBKE HATPY3KH — 1 TIOCMOTPUM, KaK B 9TOM KOHTEKCTE
MoTyT ipuroauThess DNS-comocTaBuTesm.

BaﬂaHCMPOBKa Harpy3ku

[Ipu noaroroske gRPC-puioskeHNs K UCIIOJb30BAHUIO B MPOMBITIIIEHHBIX
YCIIOBHSIX HEOOXOMMO YOCUTHCS B TOM, YTO OHO YIOBJIETBOPSIET TPEOOBAHUSAM
BBICOKOI1 TIPOU3BOAMTENBHOCTH 1 MaciiTabupyemoctu. [103TOMy B peabHbIX
npoekTax gRPC-cepBep Beera 3ammycKaeTcst B HECKOJIBKUX 9K3eMILISIPaX, U JIJIS
pacrmpeneseHus MesKIy HUMU yAaJ€HHBIX BRI30BOB HY’KeH HEKUH MeXaHU3M.
JlaHHast posib 0OTBOANTCS GaslaHCUPOBIIUKY Harpyski. B gRPC GamancupoBIinKn
0OBIYHO IPUMEHSIOTCS KAK Ha CMOPOHE KIUCHMA, TaK U 6 8U0e NPOKCU-Cepeepa.
Cravana paccMOTPUM BTOPOH BaphaHT.



136 MmaBa 5. gRPC: pactumpeHHble BO3MOXHOCTH

Mpokcu-cepsep Ana 6anaHUPOBKM HArpy3Ku

IIpu ncmonb3oBaHUM 2TOTO MOAXOA KJIANEHT HANIPABJSET CBOU yIAaJCHHBIE
BBI3OBBI K MPOKCHU-cepBepy (puc. 5.6), a TOT HATIPABJSIET UX K JOCTYITHBIM
BuyTperruM gRPC-cepBepaM, KOTOPbIe Peanu3yIoT JOTUKY [IJIs1 0OCTYKU-
BaHUA 9TUX BBI3OBOB. [Ipokcu-cepsep caeinT 3a TeM, HACKOJIBKO 3aTPy KEHBI
BHYTPEHHUE CEPBUCHI, U 33/I€ICTBYET PAa3HbIE aJITOPUTMBI JIJIsl PACIIPEIeIeHUS
Tpaduka Mex1y HUMU.

Cepsep 1

» Cepsuc
Productinfo

Cepsep 2
BanaHcu-
KnueHnt > POBLLMK ———mm- Cepsuc
Harpyakm i Productinfo
i Cepsep 3
L. » Cepsuc

Productinfo

Puc. 5.6. Knuentckoe npunoxeHue obpalyaetca k 6anaHcupoBLLmKy Harpy3KK, 3a KOTOPbIM HaXOANTCA
Heckonbko gRPC-cepsucos

gRPC-kMenTbl HUu4ero He 3HaIOT O TOIIOJIOTUN BHYTPEHHUX CEPBUCOB; UM U3-
BECTHO TOJBKO O KOHEYHOW TOUKe OasaHCHpoBIiKa Harpy3ku. [loatomy st
pacripeziesienns TpadrKa KIMEHTCKAs CTOPOHA He TPeOyeT HUKAKIX U3MEHEHU;
OHa TIPOCTO JI0JIKHA 33/1eHCTBOBATH KOHEUHYIO TOUKY OaIaHCHPOBIIIKA B KAYECTBE
MecTa HazHaueHnd Bcex cBonx gRP C-coemnnennii. BuyTpenHue cepBUCh MOTYT
€0o001maTh TTPOKCH-CEPBEPY O CBOEH 3arpy’KEHHOCTH, & TOT, B CBOIO OYEPE/Ib,
MCIOJIb3YeT JIAaHHY0 MHPOPMAIINIO TIPU paciipe/ieIeHUU HarPY3KH.

Jlist gRPC-puIIosKeH st TEOPETUYECKH MO0MAET JT000i HaJaHCHPOBIIUK Ha-
rpysku ¢ nogaep:xkkoit HTTP /2. Ho ata nogepskka 10JKHA ObITh IIOJIHOLIEHHOIA.
Kak ciencrsue, jydiie BoIOUpaTh GaaaHCUPOBIIUKHY, CIIEIIMAIBHO TIpeIHa3Ha-
yennble 1711 gRPC. Hampumep, BbI MOKeTe UCIIOIB30BATh TAKWE PEIIEHNS, KaK
Nginx (oreil.ly/QH_1c), Envoy proxy (www.envoyproxy.io) u T. II.
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Ecun BbI He ucnosb3yere 6aaaHCHPOBIIUK HATPY3KH, TO pacupenesnenue tpaguka
MO’KHO Pean30BaTh B PaMKaX KJIMEHTCKOTO IPUIOKEHNs. PaccMOTpUM 9TOT
OAXO]1, TOAPOOHO.

banaHcupoBKa Harpy3kiu Ha CTOPOHe KNueHTa

banancupoBky Harpy3ku MOXKHO peajm30BaTh HE TOJIHKO B BUIE TTPOMEKYTOU-
HOTO TIPOKCHU-cepBepa, HO U Ha ypoBHe gRPC-kimenTa. [Ipu ucrnonbzoBanuu
ATOTO MOJXO/IA KIMEHT 3HAeT o cyliecTBoBaHnU pasubix gRPC-cepBepoB u cam
BbIOMpAET OJIMH U3 HUX MTPH KaskKIOM yaaJeHHOM 3arpoce. Ha puc. 5.7 nokasano,
410 OaJlaHCHPOBKA HATPY3KH MOKET OBITh KaK 4aCThiO KJIHMEHTCKOTO MPHIOKE-
HUs (9TO HA3BIBAETCS MOACMbIM KAUEHMOM ), TAK U TIPEPOTATUBON OTAETBLHOTO
cepBepa, U3BECTHOTO KaK acCOIMATUBHBIN OamaHCcupoBIK. [Toc/eiHmiT Bbiaet
KJIneHTy aapec Hanbostee moaxosiero gRPC-cepepa, K KOTOPOMY TOT MOKET
MTO/IKJTIOYUTHCS HATIPSMYTO.

Cepsep 1
> Cepsuc
Productinfo
Knnent
Cepsep 2
Jloruka peep
H6anaHcMpoBKku o Cepsuc
Harpyskun ! Productinfo
! Cepsep 3
N » Cepsuc

Productinfo

Puc. 5.7. banaHcupoBKa Harpy3Ku Ha CTOPOHE KNEHTa

Yro6bl Bam ObLIO Jierde MOHATh, KaK BBITOJHSAETCS OaJlaHCUPOBKA HArPY3KK Ha
KJIMEHTCKOI CTOPOHE, PACCMOTPUM ITPUMEP TOJICTOTO KJIMEHTA, HAMCaHHOTo Ha GO.
HorycTtum, y Hac ectb /iBa BiHyTpenanx gRPC-cepsuca ra moprax :50051 1 :50052,
KOTOPbIEe BMECTE C OTBETAMM BO3BPAIIAIOT a/[pec CBOero cepBepa. X MoXHO
CUMTATh yUYACTHUKAMU OJIHOTO KJacTepa. Ternepb npeinoioKuM, 4To HaM Hy K-
HO paspaboTath aBa KareHTCKuX gRPC-npuioxkenust: meppoe Gy/er BhIOUPaTh
noaxosiuii gRPC-cepBep ¢ MOMOIIBIO alITOPUTMa IIUKJIMYECKOTro repebopa
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(KOTOPBIiT uepeyer cepBepsl ), a BTOpoe Beerja obpaliaercst K epBoii KOHeYHOi
TOUKeE B CIIMCKe. Peamsanius aTux ToJICThIX KJIMEHTOB C IOUIEPAKKOI GalaHCUPOBKI
Harpy3Ku IpejcTaBieHa B auctunre 5.16. Kak BuanTe, KJIMEHT HAITPaBJISIET CBOU
BBI3OBBI 110 a/ipecy example:///1b.example.grpc.io. 3/1eCh UCIIOJIb3YETCsI CXEMA
example U MMsl cepBepa 1b.example.grpc.io. Bece Oyzer BBITJISAAETH TaK, OYATO
DNS-cormocraBuresib 0OHapysKUBaeT abCOTIOTHOE 3HAYEHUE aJipeca BHYTPEHHETO
cepsuca. Vcmomb3ys Bo3BpalleHHbIN UM criucok 3Hadernit, gRPC-mpunoxenne
BBITIOJIHSIET PasHble aJrOPUTMBbI JIJIst BBIOOPA MOAXOASIIEr0 cepBepa. AJTOPUT™M
YKa3bIBAETCs C IIOMOIIBIO BBIpAKEHUA grpc . WithBalancerName("round_robin™).

JlnctuHr 5.16. banaHcMpoBKa Harpy3KM Ha CTOPOHE TOJNCTOrO KIMeHTa

pickfirstConn, err := grpc.Dial(
fmt.Sprintf("%s:///%s",
// exampleScheme = "example"
// exampleServiceName = "lb.example.grpc.io"
exampleScheme, exampleServiceName), @
// no ymonyauuiw ucnonb3yeTtca napameTtp "pick_first" @
grpc.WithBalancerName("pick_first"),

grpc.WithInsecure(),)

if err != nil {
log.Fatalf("did not connect: %v", err)
}
defer pickfirstConn.Close()
log.Println("==== Calling helloworld.Greeter/SayHello " +
"with pick_first ====")

makeRPCs (pickfirstConn, 10)

// ycTaHaBnuBaem ewe ofHo coeauHeHne ClientConn c nomowbl anroputma round_robin
roundrobinConn, err := grpc.Dial(

fmt.Sprintf("%s:///%s", exampleScheme, exampleServiceName),

// "example:///lb.example.grpc.io"

grpc.WithBalancerName("round_robin"), ©

grpc.WithInsecure(),

)
if err I= nil {
log.Fatalf("did not connect: %v", err)
}
defer roundrobinConn.Close()
log.Println("==== Calling helloworld.Greeter/SayHello " +
"with round_robin ====")

makeRPCs (roundrobinConn, 10)
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© Ycranasiaubaem gRPC-coeimHenre ¢ TOMOIBIO CXEMbI example U UMEHU
cepBuca. [IpoTokos Bo3BpaiiaeTcst COIOCTaBUTENEM B PAMKaX KJIMEHTCKOTO
MIPUJIOKEHUSI.

@ YKkas3bIBaeM aaropuT™ OaTanCHpPOBKU HATPY3KH, KOTOPbIN BEIOWPAET MePBBIit
cepBep B CIIUCKE KOHEYHBIX TOUEK.

© DasrarcupyeM Harpy3Ku € TIOMOIIBIO AITOPUTMA IIUKJIITIECKOTO TIepebopa.

[ToamepskKka 9TUX IBYX aJrOPUTMOB OaJTaHCUPOBKYU HArpy3ku, pick_first
u round_robin, Bctpoera B gRPC. Anroputsm pick_first mbITaeTcst COEIUHUTHCS
C TIEPBBIM AJIPECOM U B clIydae ycrexa UCIMOIb3yeT ero JJs BceX AaTbHEHITX
yIaJIeHHBIX BBI30OBOB; €CJIM MOIBITKA HE yaiach, OepeTcst CJepyONnii ajapec.
AJTOPUTM round_robin COeIMHSIETCS CO BCEMU TOCTYITHBIMU MY aipecaMu U TT0-
ouepeIHO IPUMEHAET UX JIJIA BBIIIOJTHEHUS YIAJIEHHBIX BBI3OBOB.

B nipumepe 6amancupoBKY HATPY3KH HA CTOPOHE KJIUEHTA, MOKA3aHHOM B JIH-
crunre 5.16, DNS-conocraBuTe b BO3BpaIllaeT cXeMy example ¢ JIOTHKO# 0OHa-
pysKkeHus 3HaYeHU KoHeuHbIX Touek URL. Temnepb moroBopum eiie 06 0ZHOM
mexauuame gRPC, KOTOPBIN UCIIOIB3YeTCsT Uit OTIPABKK OOJIBIINX 06 BEMOB
NMAHHBIX, — O CKATHUU.

Cxkatue

A dexTUBHOE NCIIOIB30BAHKE TPOITYCKHOMN CIIOCOOHOCTH CETH ITPH BBITIOJIHE-
HUU yAJIEHHBIX BBI30BOB MEX/Y KJIMEHTOM U CEpBUCAMU BO3MOJKHO B ClIyyae
cokaTus. Ha KJIMeHTCKON CTOpOHE 9T0 MOKHO Pean30BaTh 3a C4eT BHIOOPA KOM-
npeccopa. Hanpumep, B si3bike GO 17151 3TOTO JIOCTATOYHO BBITOJHUTH KOMAH/TY
client.AddOrder(ctx, &orderl, grpc.UseCompressor(gzip.Name)); HakeT gzip
UMeEeT IIYTh "google.golang.org/grpc/encoding/gzip".

CepBepHast cTOpOHA aBTOMATUYECKH BHIOMPAET KOMIIPECCOPDL AJIs JEKOH-
POBaHUA 3aMPOCOB W KOAMPOBaHUA 0TBeTOB. B Go 1 perucrpanuu KoM-
npeccopa JOCTAaTOYHO UMIIOPTUPOBATh MaKeT "google.golang.org/grpc/
encoding/gzip" B cepBeproM gRPC-mpusnosxenun. CepBep Bceria OTBEUAET C TT0-
MOIIBIO TOTO METO/IA C3KaTU, KOTOPBIHA YKa3asl KJIUeHT. EcJiu cOOTBETCTBYIONINIA
KOMIIpeccop He ObLI 3aPEeruCTPUPOBaH, TO KIMEHTY BO3BPAIIAETCA COCTOSHUE
Unimplemented.
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Pe3iome

Paspaborka peasibHbix gRPC-11puIioskeH i, FOTOBBIX K IIPOMBIIILIEHHOMY HCITOJIb-
30BaHMIO, HE OTPAHUYMBAETCS Olpe/le/ieHreM nHTepdeiica cepBuca, reHeparueit
CEPBEPHOI0 1 KJIMEHTCKOTO Ko/Ia 1 peasimsaiieil Gustec-sornku. Kak 6b110 1m0-
Ka3aHo B 3TOi TJ1aBe, mpoTtokos gRPC mpemiaraeT 11esblil psisi BO3SMOKHOCTET],
KOTOPbIE MOTYT TIOHAI00MTHCST B HACTOSITIIMX IPOEKTAX, BKIIIOYast HCITOJIb30BAHUE
MepeXBaTYNKOB, KpaifHue CPOKU, MEXAaHU3M OTMEHBI 1 00PabOTKY OMMOOK.

B caenyionieil rimase Mbl moapobHo o6cyaum temy Gesonacuoctu gRPC-
MIPUJIOKEHUHN W TO, KAK OHU UCTIOJIB3YTOTCA.
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be3sonacHoctb B gRPC

gRPC-nipunoxxenns B3anMoIelicTBYIOT yaaJIeHHO, o ceTh. /[y aToro Kaxmoe
U3 HUX JOJUKHO TIPEJOCTABIATh TOYKY BXO/A, K KOTOPOH MOKHO 0OpaiaThCsi.
Takoe pelneHrne COMHUTEIBHO ¢ TOYKHU 3peHust 6esomacHoct. Yem Gobine
TOYEK BXOZa, TeM IMUPE MOBEPXHOCTh aTakW U BbIle pUCK B3yioMa. [loaTomy
B J1000M peasbHOM CLIEHAPUK UCIIOIb30BAHMS B3AUMOIEHCTBIE U TOYKU BXOJA
Heo6xoanmo 3amumnark. Kaxkmaoe gRPC-nipuioskenne 101KHO TOAIEPKUBATD
3amngpoBaHHbIe 3aIIPOCHI U OTBETHI, MU(POBATH BCE BbI3OBBI MEK/Y CBOUMMU
y3J1aMu, ay TeHTU(DHUINPOBATH ¥ TOAMUCHIBATH BCE COOOIIEHUS U T. [I.

B 370i1 riiaBe MbI pacCMOTPUM OCHOBBI O€30TTACHOCTH ¥ PSIJi METOIUK, TIO3BOJISI-
IONINX peasn30BaTh 3aNUTy Ha TPUKIIAHOM ypoBHE. ['0BOpS TPOCTHIM SI3BIKOM,
BBI y3HAETe, KaK 3aTUTUTh KAaHATBI B3AMMOIEHCTBUS MUKPOCEPBUCOB 1 OPTaHH-
30BaTh Ay TeHTU(PUKAIIIIO TTOJIb30BaTe /el ¢ KOHTPOJIEM JOCTYIIA.

Haunewm c 3alllUTbl KaHaJI0B BSaHMOHeﬁCTBHH.

Aytentndukauua gRPC-kanana ¢ nomowybio TLS

IIpomoxon sawumot mpancnopmnozo yposus (Transport Level Security, TLS)
npeiHasHayeH Juist g poBaHus u 0OecTiedeH s IIeJOCTHOCTH TaHHBIX, Tlepeia-
fonmxcs Mesky npusoskenusmu. B gRPC on ncnonb3yerces s ycTaHOBICHUS
6€e3011aCcHOTO COeTMHEH ST MeXK/Ly KIneHToM U cepBepoM. CoruacHo crieruguka-
u TLS (oreil.ly/n4ilE) GesomnacHoe coeuHeHue T0IKHO 001a1aTh KaK MUHUMYM
OJTHUM M3 CJIEYIONTNX CBOWCTB.

U Cexpemnocmo. st mudpoBanust u paciiupoBKU JAHHBIX TTPUMEHSIETCS
OJIVH U TOT ’Ke (CEKPETHBIN ) KoY (TaKk Ha3blBaeMas CUMMETPUYHAS KPUTI-
torpacdus). Koy yHUKaTeH B paMKax KaKIOTO COeIMHEHNS 1 TeHepUPYeTCs
Ha OCHOBE OOIIEro CEKPETHOIO KJII04a, BBIOPAHHOr0 00eUMU CTOPOHAMMU B Ha-
yaJie CECCUM.
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Q Hadesxcrocmo. Kaskmoe coobiierie mpoXoAnT IPOBEPKY IIEJTOCTHOCTH, YTOObI
TOTEPS WTH MOANMUKAIIHIS TIepelaBaeMbIX JaHHBIX He MOTJTH OCTaThCS He3a-
MEUYEeHHBIMM.

Taxum 06pa3oM, TaHHbIE TOJIKHBI IEPEIABATHCS 10 OE30MACHOMY COEANHEHHIO.
3amura gRPC-coennnennii ¢ momornsio TLS He TpebyeT GOJBIIIX YCUIINH, T10-
CKOJIbKY JIAHHBIN MexaHu3M BcTpoer B Oubinoreky gRPC. Dto criocobcrByer
ucrosibzoBarnio TLS B essix ayrentudukanum u mudpoBaHiist B3BAMMO/IENHCTBHUSI.

Kak ke BKIIOYITH 6€30IIaCHOCTh TPAHCIIOPTHOTO ypoBHs B gRPC-coenntenmsax?
3aMmuTUTD TTepeavy JaHHBIX MEXKIY KINEHTOM U CEPBEPOM MOKHO C TIOMOTITHIO
OJ/IHOHAIPABJIEHHOTO MOJ/IX0/IA, & TAKXKE JBYHAINPABJIECHHOTO (M3BECTHOTO KakK
Bzaumublii TLS, uau mTLS). B caenyomux mogpasaenax Mbl o6cyaum oba
BapuaHTa.

OaHoHanpaBneHHoe 3alyLLeHHOe CoeiUHeHne

B ogHOHAIpaBIenHOM COeIMHEHNH TPOBEPKOI MOJTMHHOCTH 3aHIMAETCS TOTBKO
kreHT. B Havase ceccuu cepBep niepeiaeT KIMEeHTY CBOU OTKPBITHIN cepTHudUKar,
4TOOBI TOT €ro MpoBepuJI. [IJIs1 STOr0 MCIOIb3YETCs YIOCTOBEPSIONINN 1IEHTP
(certificate authority, CA). Y6eauBImch B OIMHHOCTH cepTH(hUKATA, KIHMEHT
OTTIPABJISIET JaHHBIE, 3aNTN(POBAHHBIE € TTOMOIIHIO 3aKPHITOTO KITOYA.

Posp CA urpaet moBepeHHast OpraHU3aIiis, KOTOPas aIMUHUCTPUPYET U BbIIAET
cepTuUKATHI U OTKPBITHIE KJIIOYH, TPUMEHsIEMbIE JJIs1 GE3011aCHOTO B3aUMO/Iei-
CTBUS B ITyOJIMYHON CEeTH.

Bxmounts TLS MOJKHO, CHa4aJsia CO3/laB CJEAYIOIe CepTI/Iq)I/IKaTbI 1 KJIIO4YU:

U server.key — 3aKkpbITbIii RSA-KITIOY, C TOMOIIBIO KOTOPOTO MOAMMCHIBAETCS
1 ayTeHTUDUIIUPYETCST OTKPBITHIN KITIOY;

O server.pem/server.crt — caMOIO/INCAHHBIE OTKPBLITBIE X.509-K/I04Un 17151
myGJNYHOrO PaCPOCTPaHEHHSI.

YT00BI CreHEPUPOBATH KJIIOUM, MOKHO UCIIOJIb30BATh OTKPBITBHIN HAOOP MHCTPY-
MeHTOB 1o HaszBanueMm OpenSSL, nmpeaHasHaYeHHbIH /711 pabOThI ¢ IPOTOKOJIAMM
TLS u SSL. On nopziepskuBaeT reHeparnio 3aKPbIThIX KJI0YeH, UMEIOIINX pa3Hble
pasMepbl 1 mapoJiu, yOaudHble cepTUhUKaThI U T. 1. JIJ1s1 yI06HOTO co31aHmst
KJItouel ¥ cepTuUKaToB MOKHO IIPUMEHSTH U IPYTUE MHCTPYMEHTBI, TAKHEe KaK
mkeert (mkcert.dev) u certstrap (oreil.ly/Mu4Q6).
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Anroputm RSA HasBaH B 4eCTb TpeX ero cosjareseil (Ha OCHOBe IepPBBIX
6yxB nx ¢ammmmit): Rivest, Shamir u Adleman. 9to ogHa 13 caMbIX IO-
HY/IAPHBIX KPUNITOIpaUIeCKUX CUCTEM C OTKPBITBIM K/IIOYOM, KOTOpas
MIMPOKO IpUMeHseTCs i 6e30IacHoi mmepefaun faHHBIX. B RSA mns
mudpoBaHMA VCIOAb3yeTCS OTKPBITBINA (IYOIMYHO TOCTYIIHDBIN) KIIIOY,
a s pacundpoBKM — 3aKPBITHINL. VIies 3aK/I09aeTcst B TOM, UTO ISl pac-
b poBKU COOOLIEHNIT, 3a1(PPOBAHHBIX € TIOMOIIBIO OTKPBITOTO K/TH0Ya,
HeOoOXOIVIM 3aKPBITHI K04 (II0 KpajiHeil Mepe, eC/Iy pe3yabTaT HYXKeH
B pasyMHbIe CPOKM).

MpbI He cTaHeM OIMUCBIBATH IIPOIECC TeHEPAIIUU KJTIOUEid, KOTOPbIE SIBJISIOTCS ca-
MOTIOZITUCAHHBIMI CePTU(MUKATAMU; COOTBETCTBYIOIIHE TTOMIATOBBIE MHCTPYKITUN
Mo:xHO HaiiTH B aiile README B penosutopuu ¢ KICXOIHBIM KOIOM.

I[IpencraBbre, YTO Y HAC YIKE €CTh 3aKPBITHII KJIIOY U TyOJINYHBIN cepTudukar.
Bocrosbayemest M j17ist Opranusaiini 6e301acHOr0 KJIMEHT-CePBEPHOTO B3auMO-
JeiiCTBUS B HallleM HHTepHET-Marasnie, KOTOPBIi MbI 006CysKaaan B TaaBax 1 u 2.

BKHW“EHMEOAHOHaﬂpaBHEHHOTO6e30na(H0r0(0&AMHEHMﬂHa(TOPOHe(epBepa

ITO caMbIil TIPOCTOIT crIocob 3a1ndpoBaTh B3aMMOAEHCTBIE KIMEHTa U CEPBEpa.
CepBsep 10/5KeH ObITh MHUIUATU3UPOBAH € TIOMOIIBIO OTKPBITOIO 1 3aKPBITOIO
kaodeit. Mbl mokaskeM, Kak 9To fesaercs, Ha npuMmepe gRPC-cepsepa, Hanu-
cannoro Ha Go.

Yro6bI HAIIl cepBepP MOAAEPKUBAT Oe30TTaCHbIe COEANHEHNUST, HYKHO U3MEHUTD
peain3aIuio ero raaBHo (GYHKINY, KaK MMOKa3aHo B uctunre 6.1.

JInctuHr 6.1. besonacHan peanusauma gRPC-cepBepa Ans 06CNyKmMBaHMA
cepsuca Productinfo

package main

import (
"crypto/tls"
"errors"
pb "productinfo/server/ecommerce”
"google.golang.org/grpc"
"google.golang.org/grpc/credentials™”
"log"
"net"
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var (
port = ":50051"
crtFile = "server.crt"
keyFile = "server.key"
)

func main() {
cert, err := tls.LoadX509KeyPair(crtFile,keyFile) @
if err != nil {
log.Fatalf("failed to load key pair: %s", err)
¥
opts := []grpc.ServerOption{
grpc.Creds(credentials.NewServerTLSFromCert(&cert)) @

}

s := grpc.NewServer(opts...) ©
pb.RegisterProductInfoServer(s, &server{}) @
lis, err := net.Listen("tcp", port) ©

if err != nil {
log.Fatalf("failed to listen: %v", err)

¥

if err := s.Serve(lis); err != nil { @
log.Fatalf("failed to serve: %v", err)

¥

© CunTeiBaeM U aHAIU3UPYEM OTKPBITHIN /3aKPBITHIN KJIOYN U CO3/Ia€M CePTU-
¢dukat, uro6sr BRITIOUNTH TLS.

® BxumouaeM TLS 1711 BcexX BXOASNIUX COETUHEHUH, UCTIOIB3Y S CEPTIU(MIKATHI
IUIST ay TEHTUDUKAIUH.

© Cosznaem HoBbIH aK3emIsip gRPC-cepBepa, niepeaBas emy ayTeHTH(hUKA-
IIMOHHbIE TaHHbIE,

O PeructpupyeM peasn30BaHHBIN CePBUC Ha TOJIBKO 4TO codnanHoMm gRPC-
cepBepe ¢ TOMONIBIO creHepupoBaHHbIX API.

© Hauunaem npocaymusath TCP-coenunenne na mopre 50 051.

@ TlpusssbiBaecM gRPC-cepBep K MPOCTyMIMBATEIIO U 5KIEM MOSIBJIEHISI COOOIIIe-
nuii Ha mopre 50 051.
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Temepp KIMEHT, OTIPABJIAIONINIT 3aIIPOCHI CEPBEPY, CMOKET TTPOBEPUTD TTOJI-
JIMHHOCTB ero ceprudukata. OTpeakTUpyeM KIUEHTCKUIT KO, YT0ObI OH MOT
0061IaTHCST ¢ ITHM CEPBEPOM.

BKHW“EHMQOAHOHaﬂpaBHEHHOTO6830ﬂa(H0r0C09ﬂMHeHMﬂHa(TOPOHEKﬂMEHTa

Y1065 MOAKIIOUNTHCS K CEPBEPY, KIAMEHT JOJIKEH MOJIYYUTh €r0 CaMOITO/[ITCaH-
HBII y6naHbIi cepTrdukar. OTpegakTUPyeM Halll KIUEHTCKII KO/ Ha SI3bIKE
Go, KakK 1mokasano B jucrtunre 6.2.

JlnctuHr 6.2. besonacHoe knneHTckoe gRPC-npunoxexne
package main

import (
"log"

pb "productinfo/server/ecommerce”
"google.golang.org/grpc/credentials™”
"google.golang.org/grpc"

)
var (
address = "localhost:50051"
hostname = "localhost
crtFile = "server.crt"
)
func main() {
creds, err := credentials.NewClientTLSFromFile(crtFile, hostname) @
if err != nil {

log.Fatalf("failed to load credentials: %v", err)
}
opts := []grpc.DialOption{
grpc.WithTransportCredentials(creds), @

}
conn, err := grpc.Dial(address, opts...) ©
if err != nil {
log.Fatalf("did not connect: %v", err)
}

defer conn.Close() ©
¢ := pb.NewProductInfoClient(conn) @

./ nponycKkaem Bbl3OB yAaJsleHHOro MeToAa
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© CuurbiBaeM 1 aHAIM3UPYeM yOInaHbIN cepTrdukart, ytoosl BKIt0OUNTh TLS.

® YkaspiBaeM ayTeHTU(DUKANMOHHBIE JaHHBIE [IJII TPAHCTIOPTHOTO TTPOTOKOJIA
C IIOMOI1[bIO DialOption.

© YcranasinBaeM 6€3011aCHOE COEITHEHNUE C CEPBEPOM, TIEPe/IaBast apaMeTphl
ayTeHTU(PUKATIIH.

(4] Hepe,r_[aeM COC/IMHEHNE U CO3/1a€EM 3alJIYIIKY. Ee IK3EMILVIAPD COAEPIKUT BCE
yYAajl€HHbIE METO/Ibl, KOTOPbIE MOKHO BbI3BaTh Ha CEPBEPE.

© 3akpbiBaeM CoeMHEHNE TTOCIe OKOHYAHUST PAOOTHL.

ITO I0BOJILHO TIPOCTOH Tporiecc. Ham HyKHO OBLIO 106aBUTH BCETO TPU HOBbIE
CTPOYKH ¥ OTPENAKTHPOBATD O/IHY CyIIeCTBYIOINTYI0. CHaYama MbI CO3/1aJI1 OOHEKT
creds 13 (aiisia ¢ OTKPBITHIM CEPBEPHBIM KITIOYOM, 3aTEM TIepe/iaiu ero (PyHKITUN
grpc.Dial. biarogaps aToMy pu co3laHUM KasKIOTO COTMHEHNS KITMEHT U CepBeEP
GynyT 0OMEHUBATHCs ayTeHTH(DUKAIMOHHbIMEU fanHbIMU TLS (manublii mporece
Ha3BIBAETCS PYKOITOKATHAEM ).

B ononarnpasieHHOM coeIMHEHNN ay TEHTUMDUKAIINIO TPOXO/IUT TOJBKO CEPBEP.
B caiemytomem mojpasiesie ayreHTHhUIIpPYeM 00€e CTOPOHBI (KJIMEHT U CEPBEP ).

Bkniouenne 6e3onacHoro coeguHenns mILS

OcnoBHoe HazHayeHne mTLS cocTouT B TOM, 4TOOBI CEpBEP MOT KOHTPOJIUPOBATh
KJIMEHTCKYE TPUIOKEHIST, KOTOPBIE IMTO/IKTI0YaioTcs K HeMy. B otsimyme oT oziHo-
HanpasyieHHoro TLS-coexannenns cepBep IpUHUMAET 3aITPOCHI OT OTPAHUYEHHOI
TPYIIIBI TIPOBEPEHHBIX KIMeHTOB. O0e CTOPOHBI 0OMEHUBAIOTCS JAPYT C IPYTOM
nyOINIHBIMK cepTU(UKATAMU U IPOBEPSIOT UX MOLTHHHOCTh, CoermHeHne
YCTaHABIMBAETCH TI0 CJIEIYIONEMY TTPUHITUITY.

1. KumeHT OTIIpaBIisieT cepBepy 3armpoc, 4TOObI MOTYIUTH AOCTYII K 3aMIUATIEHHOM
nHpOpMaInu.
Cepsep BosBpamiaet kineHty ceprudurar X.509.

3. Kiument nposepsier nosyueHHbIil cepTUdUKAT B COOTBETCTBYIOLIEM YIOCTO-
BEPSIIOIIEM IIEHTPe.

4. B ciydae ycIiemnHol MpoBepKU KJIUEHT TIepeiaeT CePBEPY CBOIT cepTUdUKAT.
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5. Temnepb yke cepBep mpoBepsieT cepTU(GUKAT KIUEHTA B yIOCTOBEPSIONIEM
IIEHTPE.

6. B CJIydae yCIieXa CEPBEP OTKPLIBAET JOCTYII K 3alllUIIIEHHBIM /IaHHbBIM.

Yro6w1 BRitounTh MTLS B Halllem nipuMepe, cHaYaIa Hy;KHO MOHSITh, KaK MOCTY -
TIaTh C KJIMEHTCKNM U cepBepHBIM cepTudukatamu. Cieayer co3aTh y/0CTOBe-
PSIONTUT TIEHTP C CAMOMO/IMTUCAHHBIMU CEPTU(MUKATAMY U BBITIOJIHUTD 3aMTPOCHI
Ha MOJIUCEH cepTU(UKATOB 7T KINEeHTa 1 cepBepa. Kak u B ciayvae ¢ ofoHa-
[IPaBJIEHHBIM GE30IIaCHBIM COEMHEHNEM, TeHepalksl KJIoueil n cepTuUKaToB
BO3MOJKHA ¢ TOMOTIBIO yTunThl OpenSSL.

[IpencraBuM, 9TO Y HAC YK€ €CTh Bce CepTU(hUKATDHI, HEOOXOIMMBIE JIJIsT BKJIIO-
yernst mTLS B 11es19x KJIMEHT-cepBEPHOTO B3aUMO/IEHCTBUS. B pe3ysibraTe Kop-
PEKTHOH TPOIELyPBI TEHEPAITIH Y BAC TOJKHBI TIOTYUYNTHCS CEAYIONIIE KII0UN
" cepTUdUKATLL:

U server.key — 3akpbiThiii RSA-Ki109 cepBepa;
server.crt — MyOJNYHBINA cepTU(hUKAT CepBepa;
client.key — 3aKpbIThIii RSA-K/II0U KIIMEHTA;

client.crt — myOJUYHBI cepTH(HUKAT KIMEHTA,

U0 0o

ca.crt — MyOIMYHBINA cepTU(MUKAT YAOCTOBEPSIONIETO IIEHTPA, € TTOMOIIIHIO
KOTOPOTO MOAIKICHIBAIOTCS BCE MyOINYHbIE CEPTU(MUKATDL.

CHavasia OTpeIaKTUPYeM CEPBEPHYIO YaCTh HAIIETO TIPUMEPA, YTOOBI HATTPSIMYIO
co3zath mapsl kmodeit X.509 u creHepupoBaTh My CePTUGUKATOB HA OCHOBE
OTKPBITOTO KJIIOUA YIOCTOBEPSIONIETO IEeHTPa.

BknioueHne mTLS Ha gRPC-cepBepe

Yro6wr BrimounTh MTLS Ha cepBepe, HamrcanHoM Ha Go, HY;KHO OOHOBUTD pea-
JIN3AITUIO €T0 TJIaBHOM (DYHKITNH, KaK MTOKa3aHo B JIMCTUHTE 6.3.

JInctuHr 6.3. besonacHan peanusayma gRPC-cepBepa Ans o6y KmMBaHMsA
cepsuca Productinfo

package main

import (
"crypto/tls"
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"crypto/x509"

"errors"

pb "productinfo/server/ecommerce"
"google.golang.org/grpc”
"google.golang.org/grpc/credentials

"io/ioutil"
"log"
"net"

)

var (
port = ":50051"
crtFile = "server.crt"
keyFile = "server.key"
caFile = "ca.crt"

)

func main() {
certificate, err := tls.LoadX509KeyPair(crtFile, keyFile) @
if err != nil {
log.Fatalf("failed to load key pair: %s", err)

}

certPool := x509.NewCertPool() @
ca, err := ioutil.ReadFile(caFile)
if err != nil {

log.Fatalf("could not read ca certificate: %s", err)

if ok := certPool.AppendCertsFromPEM(ca); l!ok { ©
log.Fatalf("failed to append ca certificate")

opts := []grpc.ServerOption{
// BkAw4daem TLS ans Bcex BXOAAUWMX COeAUHEHUN
grpc.Creds( @
credentials.NewTLS(&tls.Config {
ClientAuth: tls.RequireAndVerifyClientCert,
Certificates: []Jtls.Certificate{certificate},
ClientCAs: certPool,
})
)
}

s := grpc.NewServer(opts...) (5)
pb.RegisterProductInfoServer(s, &server{}) @
lis, err := net.Listen("tcp", port) @

if err != nil {
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log.Fatalf("failed to listen: %v", err)

}

if err := s.Serve(lis); err != nil { @
log.Fatalf("failed to serve: %v", err)

}

}

© Cozmaem napnr kiaoueit X.509 HermocpeicTBEHHO U3 KJ0Ya U cepTudukara
cepBepa.

@® [enepupyem 1mys cepTuUKATOB B Y/I0CTOBEPSIONIEM TIEHTPE.

© /lo6GasiisieM KJIMEHTCKUE cepTU(DUKATHI U3 YI0CTOBEPSIOIIETO IEHTPa B cre-
HEPUPOBAHHBI ITYJI.

O Brutouaem TLS g Bcex BXOAAMNUX COeMHEHU MTyTEM CO3IaHUS Ay TEHTU-
(PUKAITMOHHBIX JJAHHBIX.

© Cozmaem HoBbIl ax3eMIigp gRPC-cepBepa, mepenaBag eMy ayTeHTH(DUKA-
IIMOHHbBIE JIaHHBIE,

® Peructpupyem cepBuc Ha TOJBKO 4TO cozanHoM gRPC-cepBepe, ucnosbays
crerepupoBannbie API.

@ Hauwunaewm nipocaymusatb TCP-coenunenue na nopre 50 051.

@ ITpussizbiBacM gRPC-cepBep K MPOCTYIINBATENIO 1 AK/IEM MOSIBJIEHIHsT COOOIIe-
Huii Ha ropre 50 051.

Temneps cepBep Gy/IeT IPUHIUMATD 3aITPOCKHI TOJBKO OT POBEPEHHBIX KINEHTOB.
OTpemakTUpyeM HAIT KIHEHTCKUN KOJI, UTOOBI OH MOT OOTIATHCSI C ITHM CEPBEPOM.

BknioueHne mTLS gna gRPC-knuenta

YUT06BI yCTAHOBUTD COEANHEHNE, KIMEHT JOJKEH BBIMTOJHITD aHAJIOTHYHBIE [ITarH.
OTpenakTUPOBaHHBIN KJINEHTCKUIT Ko/l Ha GO TIoKa3aH B JINCTUHTE 6.4.

JinctuHr 6.4. besonacHoe kKnneHTckoe gRPC-npunoxexmne Ha Go
package main
import (

"crypto/tls"
"crypto/x509"
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"io/ioutil"
"log"

pb "productinfo/server/ecommerce”
"google.golang.org/grpc"
"google.golang.org/grpc/credentials”

)

var (
address = "localhost:50051"
hostname = "localhost"
crtFile = "client.crt"
keyFile = "client.key"
caFile = "ca.crt"

)

func main() {
certificate, err := tls.LoadX509KeyPair(crtFile, keyFile) @
if err != nil {
log.Fatalf("could not load client key pair: %s", err)

}

certPool := x509.NewCertPool() @
ca, err := ioutil.ReadFile(caFile)
if err != nil {

log.Fatalf("could not read ca certificate: %s", err)

}

if ok := certPool.AppendCertsFromPEM(ca); l!ok { ©
log.Fatalf("failed to append ca certs")

opts := []grpc.DialOption{
grpc.WithTransportCredentials( credentials.NewTLS(&tls.Config{ @

ServerName: hostname, // MpumeyaHue: 3T0 obs3aTenbHO!
Certificates: []tls.Certificate{certificate},
RootCAs: certPool,
0,
}
conn, err := grpc.Dial(address, opts...) @
if err != nil {
log.Fatalf("did not connect: %v", err)
}

defer conn.Close() @
¢ := pb.NewProductInfoClient(conn) @

.... // nponyckaeMm Bbi30B yAasieHHOro MeToAa

}
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© Coszzaem napsor kiaoueit X.509 HernmocpeicTBEHHO U3 KJIOYa U cepTudukara
cepBepa.

® [enepupyeM 1y cepTUMUKATOB B yAOCTOBEPSIONIEM TIEHTPE.

© /lobaBiisieM KJIMEHTCKUE cepTU(hUKATBI U3 YIOCTOBEPSIONIETO IIEHTPa B Cre-
HEePUPOBAHHBIN TTYJI.

9 YkaspiBaeMm TPaHCIIOPTHDBIE ayTeHTI/I(I)I/IKaLII/IOHHbIe JaHHbI€ B BU/IE€ ITapaMe-
TpoB coenutenust. [Tose ServerName T0KHO OBITH PABHO 3HAYEHITIO Common Name,
yKa3aHHOMY B cepTudurare.

© YcranasiuBaeMm GesormacHoe COeIMHEHNE C CEPBEPOM U IIE€PE/IAEM ITapaMeETPbI.

(6 Hepez[aeM COCIMHEHUE U CO3Ia€EM IK3EMILJIAD 3alJIYIIKH, KOTOprfI COZIEPIKUT
BCe yJldaJIEHHbIE METO/Ibl, JOCTYITHbIE Ha CEPBEPE.

@ 3axkoHunB paboTy, 3aKPHIBAEM COEAUHEHME.,

Mol coszpamu Ge30macHblil KaHa B3aUMOIECTBHS KIMEHTCKOM 1 CePBEPHOI
cropor gRPC-nipusioskeHus, HCTOIb3y st Kak OOBIYHbIN OIHOHATIPABJIEHHBII TPO-
tokos1 TLS, rak 1 mTLS. Coremytonmm marom Oy/eT BKIOYEHE ay TEHTH(DUKAITUI
Ha yPOBHE BbI30Ba; 9TO 3HAYWT, YTO K KaKIOMY BBI30BY OY/IyT HPUKPEIIATHCS
ayTeHTU(PUKAITMOHHbIE JIaHHble. Pellienie o labHeieM BbITOJTHEHUH WU OT-
KJIOHEHUH BBI30BA IPUHUMAET CEPBEP, KOTOPBIH €T0 MOy L.

Aytentudukauua sbi3osoB B gRPC

[Tporokos gRPC 6bl co3/taH ¢ pacuyeToM Ha UCIOJIb30BaHIe CEPhE3HBIX MeXa-
HU3MOB ayTeHTH(UKaMu. B npepiayiem pas/iese Mbl 06CysKaau mubpoBaHue
o6MeHa TaHHBIMI MEKITY KIMEHTOM 1 cepBepoM ¢ ipumeHerreM TLS. Tereps ke
TIPUIIIJIO BPEMS TTOTOBOPUTD O TOM, KaK TIPOBEPUTH MTOJTMHHOCTD BBI3BIBAIOMIEH
CTOPOHBI 1 06ECTIEYNTH KOHTPOJIb IOCTYTIA C TOMOII[HIO PA3HBIX METO/IOB Ay T€H-
TudUKaAN — HAITPUMeEP, Ha OCHOBE TOKEHOB.

YT006bI cies1aTh BO3MOKHOI TIPOBEPKY MOMJIUHHOCTHU BBI3BIBAIOTIEN CTOPOHBI,
npotokos gRPC mo3BossgeT kaneHTy BHEAPATH CBOM ayTeHTU(PUKAITMOHHBIE
na"Hble (Takue KaKk UM MMOJIh30BaTeNsI U MapoJib) B Kax bl Bbi3oB. gRPC-
cepBep MOMKET TePeXBaThIBATh 3AIPOCHI KJIUEHTA U MTPOBEPSITh JAHHYIO WH-
dopmaruio.
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Y1o6BI II0Ka3aTb, KaK 9TO pa60TaeT, paccCMOTPUM /IJId HadaJjia HpOCTOfI CHeHapI/If/,I
ayTeHTI/I(I)I/IKaL[I/II/I KaK/10ro OTAEJIbHOT'O BbI3OBA.

Ucnonb3oBaHue 6a30B0ii ayTeHTUPUKaLMK

CaMmbIii IPOCTOIT MEXAHW3M IIPOBEPKHU MOUTHHHOCTH — 0A308051 AYMEHMUDUKAUUSL.
KnuenT oTnpaiigeT 3ammpoc ¢ 3aroIoBKOM Authorization, 3Ha4eHMe KOTOPOTO Ha-
YHHAETCH CO CJIOBA Basic; gajbIile uaeT Hpo6eJI 1 CTPOKA UMA_MoJib30oBaTeNA : naposib
B KOAMPOBKe base64. Harpumep, /171st osib30oBatesist admin ¢ mapoJsieM admin 3a-
TOJIOBOK OYJIET BBITJISI/IETD TaK:

Authorization: Basic YWRtaW46YWRtaW4=

B 1ietom mporokos gRPC He moomipsieT mpuMeHeHe UMEHH TT0Thb30BATEIS
U 11apoJist s ayTeHTU(UKAIIMK BBI30BOB, IOCKOJIbKY TH JaHHbIe, B OTIUYNE
ot apyrux TokeHoB (JSON Web Tokens [JWTs], tokenos poctyna OAuth2),
He OrpaHrYeHbI 110 BpeMeHu. To ecTh U reHeparny TOKeHa Mbl MOKEM YKa3aTh
CPOK ero jieiicTBust. Y 6a30B0ii ay TeHTU(DUKAIIMI TAKOTO OTPAHIYEHISI HET: TIaPOJIh
0CTaeTcs AeiCTBUTENBHBIM, TIOKa €ro He U3MeHAT. Eciii BaM Hy/KHO BKJIIOUNTD
3Ty BO3MOKHOCTD B CBOEM TIPUJIOKEHUH, TO OOMEH YUETHBIMU JTAHHBIMU MESKLY
KJIEHTOM U CEPBEPOM PEKOMEHTYETCST IPOBOIUTD 110 GE30IaCHOMY COETHHEHUTO.
MbI BBIOpa/I JaHHbII METO/I, TOCKOJIbKY OH IO3BOJISAET IPOIIE BCETO OOhSICHUTD
npuHIun paborsl ayrentudukaim 8 gRPC.

CHayvajia mocMOTPUM, KaK yYeTHbIE JAHHbIE TI0JIb30BATEsI BHEJPSIIOTCS B BHI30B.
ITockombky B gRPC Her BCTpoeHHOil moaaepKKu 6a30B0ii ayTeHTU(hUKAIIIH,
MaHHble HeOOXOAUMO 100aBJISATh B KOHTEKCT KianeHTa Bpyunyio. Ha sizbike Go
9TO MOKHO JIETKO C/IENIATh Ty TeM CO3/IaHUs OT/EAbHON CTPYKTYPbI M Peau3aluu
nnrepdelica PerRPCCredentials (smctusr 6.5).

JIncTuHr 6.5. Peanusauus nHtepoerica PerRPCCredentials ansa nepegaun
Nosb30BaTENbCKUX ayTEHTUUKALMOHHBIX AaHHbIX

type basicAuth struct { @
username string
password string

}

func (b basicAuth) GetRequestMetadata(ctx context.Context,
in ...string) (map[string]string, error) { @
auth := b.username + ":" + b.password



AyTeHTU¢uKaLa Bbi3080B B gRPC 153

enc := base64.StdEncoding.EncodeToString([]byte(auth))
return map[string]string{
"authorization": "Basic " + enc,
}, nil
}

func (b basicAuth) RequireTransportSecurity() bool { ©
return true

© OrmpenesnsieM CTPYKTYPY /UJII XpaHEHUS 110JIeH, KOTOPble HY>KHO BHEAPSTD
B yZaJeHHBIE BBI30BHI (B HAIlEM CJIydae 9TO TaKWe yYeTHbIe JaHHBbIe, KaK UM
TI0JIb30BaTe I U TapOJIh).

@® Peasmzyem MeTo GetRequestMetadata 1 TIpeoOpasyeM TaHHbIe ay TeHTH(DIKATIAIT
B MeTaJlaHHbIe 3a1Tpoca. B HalieM cirydae K04 paBeH Authorization, a 3HaUeHNE
COCTOUT M3 CJIOBA Basic, 32 KOTOPBIM CJIEYET CTPOKA <MMA_MO/b30BaTeNA> : <Napofib>
B KoZMpoBKe base64.

© Kax y:xe ymoMUHAJIOCh, [I7I5I TIEPeIavud 9TUX JaHHBIX PEKOMEHTYeTCs UCTIOJIb-
30BaTh OE30MMACHBIA KAHAJ, YTO MBI U JIEJIAeM.

Peann3oBaHHBIN HAMU OOBEKT JIJIsT XPAHEHUS ay TEHTH(DUKATTNMOHHBIX JaHHBIX
HY’KHO HHAIMAJIN3NUPOBATD C TOMOIIBIO KOPPEKTHBIX 3HAYEHUN 1 yKa3aThb IIPU
YCTAHOBJIEHUH COCZINHEHUS, KaK ITOKa3aHo B JIMCTHHTE 6.6.

JInctuHr 6.6. besonacHoe KnneHTckoe gRPC-npunoxkeHune ¢ 6a3oBol ayTeHTUGMKaL e

package main

import (
"log"
pb "productinfo/server/ecommerce"
"google.golang.org/grpc/credentials™”
"google.golang.org/grpc"

)

var (
address = "localhost:50051"
hostname = "localhost"
crtFile = "server.crt"

func main() {
creds, err := credentials.NewClientTLSFromFile(crtFile, hostname)
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if err != nil {
log.Fatalf("failed to load credentials: %v", err)
¥

auth := basicAuth{ @
username: "admin",
password: "admin",

}

opts := []grpc.DialOption{
grpc.WithPerRPCCredentials(auth), @
grpc.WithTransportCredentials(creds),

}
conn, err := grpc.Dial(address, opts...)
if err != nil {

log.Fatalf("did not connect: %v", err)
¥

defer conn.Close()
c := pb.NewProductInfoClient(conn)

.... // Nponyckaem BbI3OB yJaseHHOro meTona

}

O VnunmanusupyeM rmepeMennyio auth ¢ TOMONIBIO KOPPEKTHBIX YUETHBIX JIaH-
HBIX (MMEHU TOJIb30BaTE s U MapoJist). Mbl Gy/IeM HCIIOIb30BaTh XPAHSIIINECST
B HEl 3HAYCHUA.

@ [lepemennas auth cOOTBeTCTBYeT UHTEP(DEICY, KOTOPBIN (hYHKINS grpc. With-
PerRPCCredentials IpUHUMAaeET B KauecTBe mapameTpa. [loaToMmy MbI MOKeM
nepeziarh auth aTol PyHKIIMN.

Tenepb Bo BpeMsi BBITIOTHEHUSI BBI30OBOB KJIUEHT MEPEIAET CEPBEPY AOMOTHUTEIb-
HbIe METa/IaHHbIe, HO CEPBEP O HUX HIUETOo He 3HaeT. Hayunm Hanr cepBep yuTarh
Y TIPOBEPSATH 3Ty MHGOPMAIINIO, KaK TTOKa3aHo B JTUCTHHTE 6.7.

JInctuHr 6.7. bezonacHbii gRPC-cepBep ¢ 623080 NPOBEPKON NOASIMHHOCTA
nonb3oBaTens

package main

import (
"context"
"crypto/tls”
"encoding/base64"
"errors"
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pb "productinfo/server/ecommerce"
"google.golang.org/grpc”
"google.golang.org/grpc/codes"
"google.golang.org/grpc/credentials”
"google.golang.org/grpc/metadata”
"google.golang.org/grpc/status”

var (

"log"
"net"

"path/filepath"
"strings"

port = ":50051"
crtFile = "server.crt”
keyFile = "server.key"

errMissingMetadata = status.Errorf(codes.InvalidArgument, "missing metadata")
errInvalidToken = status.Errorf(codes.Unauthenticated, "invalid credentials")

type server struct {

productMap map[string]*pb.Product

func main() {

cert, err := tls.LoadX509KeyPair(crtFile, keyFile)

if err = nil {
log.Fatalf("failed to load key pair: %s", err)

¥

opts := []grpc.ServerOption{
// BKnw4aem TLS pns Bcex BXOAAWMX COeAUHEHWUI
grpc.Creds(credentials.NewServerTLSFromCert(&cert)),

grpc.UnaryInterceptor(ensureValidBasicCredentials), @

}

s := grpc.NewServer(opts...)
pb.RegisterProductInfoServer(s, &server{})

lis, err := net.Listen("tcp", port)
if err = nil {
log.Fatalf("failed to listen: %v", err)
}
if err := s.Serve(lis); err != nil {

log.Fatalf("failed to serve: %v", err)
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func valid(authorization []string) bool {
if len(authorization) < 1 {
return false

}

token := strings.TrimPrefix(authorization[@], "Basic ")
return token == base64.StdEncoding.EncodeToString([]byte("admin:admin"))
}

func ensureValidBasicCredentials(ctx context.Context, req interface{}, info
*grpc.UnaryServerInfo, handler grpc.UnaryHandler) (interface{}, error) { @
md, ok := metadata.FromIncomingContext(ctx) ©
if lok {
return nil, errMissingMetadata

}

if lvalid(md["authorization"]) {
return nil, errInvalidToken

}

// ecnun TOKeH feACTBUTeNeH, TO MPOAOXKaeM BbiNOSHEHUe obpaboTymka
return handler(ctx, req)

© /lobaBiisieM HOBBII cepBepHbIil TapameTp (grpc.ServerOption) Bmecte ¢ TLS-
cepTudUKATOM cepBepa. JloGaBJisieM ¢ MOMOIIIBIO BBI30BA grpc . UnaryInterceptor
HepexBaTYnK, KOTOPBIH Oy/IeT HAITPaBJISATh BCE KIMEHTCKIE 3alIPOCHI K (DYHKITUH
ensureValidBasicCredentials.

® Omnpenensiem QYHKIUIO ensureValidBasicCredentials /711 TPOBEPKU MO -
JIMHHOCTH BbI3bIBato1ell cTOpoHbl. OOBEKT context.Context COMEPIKUT HYKHbIE
HaM MeTaJlaHHble, KOTOpPbIie OYAYT CYIEeCTBOBATh Ha MPOTKEHUN 00paboTKI
3ampoca.

© l13BrIeKaeM MeTaJaHHbIe M3 KOHTEKCTA, TTOJTy9aeM 3HaueHue 1oJis authentication
U TIpoBepsieM ayTeHTU(hUKAIMOHHbIE JaHHble. Kitoun BHYTpU metadata.MD
MEPEBOISATCS B HUKHUN PETUCTP, TIOITOMY TIPU TIPOBEPKE UX 3HAUEHUI HYKHO
UCTIOJIb30BATD MPOIMCHBIE OYKBHL.

Teneps cepBep NPOBEPSIET NOAIMHHOCTD KIMEHTa IIPH KaK/I0M BbI30BE. TO OUEHD
npoctoii npumep. Jlornka ayreHTndUKaMu BHYyTPH IEPEXBATINKA MOKET ObITh
6oJtee CIOKHOI.

Wrak, BbI OJIy4n/aIn odliee npejacTaBieHe 0 TOM, Kak ayTeHTH(MUIUPYIOTCS
KJIMEHTCKHeE 3a11pochl. Tenepb MoroBopruM O IHPOKO PACIIPOCTPAaHEHHOM U pe-
KOMEH/IOBAaHHOM MeTo/le ayTeHTr(uKanuu Ha ocioBe TokenoB (OAuth 2.0).
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WUcnonb3oBanue OAuth 2.0

OAuth 2.0 (oauth.net/2) — dpeiiMBopk mis generupoBanus gocrtymna. C ero
MOMOIIIIO CEPBUCHI MOTYT 0OPAIIAThCST K ONPeIeJIEHHBIM pecypcaM OT UMEHH
HoJIb30BaTeieit, He 006J1aj1ast MOJTHBIMU TIpaBaMu 10cTya (Kak B crydae ¢ 6a30BOI
ayrentudukaieit). Mot He cranem obcyskaars OAuth 2.0 Bo Bcex mogpo6HO-
CTSIX, HO BaM OyJIeT 10JIe3HO UMeTh 001Iiee TpeIcTaBIeHre 0 TOM, Kak paboTaer
9Ta TeXHOJIOTHsI, YTOOBI UCIIOIb30BATh €€ B CBOMX MPUJIOKEHUSX.

B nporjecce ayrentudukanun OAuth 2.0 y4acTBYIOT YeTbIpe CTOPOHBI: KN~
eHT, cepBep aBTOPU3alM, CepBep PeCcypcoB U Biafieniel] pecypcos. Kmment
XOYeT HOMYYUTh JOCTYII K PECYPCY, PasMellleHHOMY Ha COOTBETCTBYIOLIEM

cepsepe. 711 5TOro eMy CIefyeT HOTy4dnTb TOKeH (IIpefCcTaB/IAMNIT 60
IPOV3BOJIbHYIO CTPOKY) Y CepBepa aBTOpyM3alyi. JJaHHbII TOKEH JO/DKeH
OBITD HETIPeCKa3yeMbIM I MIMETh HOIXOMATYI0 AnuHy. Knuent, momyumsimmii
€T0, MOXKET OTIIPAaBUTb TOKEH CEPBEPY PECYPCOB, KOTOPBIN 3aTeM CBSKETCH
C cepBepoM aBTOpM3anyuu. ECm Bafiener; pecypca IOgTBEPANT IOMIMHHOCTD
TOKEHa, TO K/IMEHT HOMTYINUT HOCTYII K Pecypcy.

IIporokon gRPC umeer Berpoennyio noamep:xkky OAuth 2.0, u BbI MOsKeTe BKIIIO-
YUTH €€ B CBOMX NMPWIOKeHUsX. Ho cHavasia moroBopuM o ToM, Kak BHEJAPUTD
TOKEH B BBI30B. B HaleM npumMepe HET cepBepa aBTOPU3AIIUU, TIOITOMY B KaUeCTBE
3HaYEHUs TOKeHA Oy/IEeT UCITOIb30BAThCsST TPOM3BOJIBHASI CTPOKA, TIPOITUCAHHAS
B Kojie. [lobaBnenne TokeHoB O Auth B KJeHTCKUIT 3a1TpOC IPOUJLIIOCTPUPOBAHO
B uctuHTE 6.8.

JInctuHr 6.8. be3onacHoe knneHTckoe gRPC-npunoxeHne Ha Go ¢ TokeHom OAuth

package main

import (
"google.golang.org/grpc/credentials™”
"google.golang.org/grpc/credentials/oauth”
"log"

pb "productinfo/server/ecommerce"
"golang.org/x/oauth2"
"google.golang.org/grpc"
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var (
address = "localhost:50051"
hostname = "localhost"
crtFile = "server.crt"

)

func main() {
auth := oauth.NewOauthAccess(fetchToken()) @

creds, err := credentials.NewClientTLSFromFile(crtFile, hostname)
if err != nil {
log.Fatalf("failed to load credentials: %v", err)

opts := []grpc.DialOption{
grpc.WithPerRPCCredentials(auth), @
grpc.WithTransportCredentials(creds),

}
conn, err := grpc.Dial(address, opts...)
if err != nil {

log.Fatalf("did not connect: %v", err)
}

defer conn.Close()
c := pb.NewProductInfoClient(conn)

.... // nponyckaem BbI30B yJaneHHOro meTtona

func fetchToken() *oauth2.Token {
return &oauth2.Token{
AccessToken: "some-secret-token",

© TToarorasanBaeM y4yeTHbIE JaHHbIE 11 coequienus. Ho nmpexie Heo6xoamumo
npenocTaBuTh 3HaueHune Tokera OAuth2. 3mech MBI HCIIOIB3YEM CTPOKY, IIPO-
MMUCaHHYIO B KOJIE.

@® YkasbiBaeM o/iH 1 TOT ske TokeH O Auth B mapameTpax Bcex BbI30BOB B paMKax
OJIHOTO coefmHeHns. Eci BbI XOTUTE YKa3bIBaTh TOKEH JIJIsT KAXKIOTO BBI30BA
OT/IETHHO, TO UCTIOJIB3YIiTe CallOption.

OGparuTe BHUMaHHUE: Mbl BKJIIOUNIH Oe30MacHblil KaHas, mockoabky OAuth
Tpebyet, 4ToObl TPAHCIOPTHBIN MPOTOKOJ ObLa 3amuiier. Buyrpu gRPC Mbr
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MIPeIOCTaBUIN TOKEH, YKa3aB eTo TUIl B KauecTBe MpeduKca, U MPUKPETIIn
MeTaJaHHbIe ¢ KJII0YOM authorization.

Kak nokasano B sinctutre 6.9, B cepBepHOM KOJi€ HYKHO 100aBUTh aHAJIOTHYHbIIT
HepexBaTunK, KOTOPbIil Oy/IeT MPOBEPSITH MOJTMHHOCTh KINEHTCKOTO TOKEHa,
MIPUXOJISIIIIETO BMECTE C 3aITPOCOM.

JIncTuHr 6.9. besonacHbin gRPC-cepBep ¢ NpoBepKON NOAIMHHOCTY NONb30BaTeNsA
Ha ocHoBe OAuth

package main

import (
"context"
"crypto/tls™"
"errors"
"log"
"net"
"strings"

pb "productinfo/server/ecommerce"
"google.golang.org/grpc”
"google.golang.org/grpc/codes"
"google.golang.org/grpc/credentials™”
"google.golang.org/grpc/metadata”
"google.golang.org/grpc/status”

// cTpykTypa AnAa peanusauuu ecommerce/product_info
type server struct {

productMap map[string]*pb.Product
¥

var (
port = ":50051"
crtFile = "server.crt"
keyFile = "server.key"
errMissingMetadata = status.Errorf(codes.InvalidArgument, "missing metadata")
errInvalidToken = status.Errorf(codes.Unauthenticated, "invalid token")

func main() {
cert, err := tls.LoadX509KeyPair(crtFile, keyFile)
if err != nil {
log.Fatalf("failed to load key pair: %s", err)
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opts := []grpc.ServerOption{
grpc.Creds(credentials.NewServerTLSFromCert(&cert)),
grpc.UnaryInterceptor(ensurevalidToken), @

s := grpc.NewServer(opts...)
pb.RegisterProductInfoServer(s, &server{})

lis, err := net.Listen("tcp", port)
if err != nil {
log.Fatalf("failed to listen: %v", err)
}
if err := s.Serve(lis); err != nil {
log.Fatalf("failed to serve: %v", err)
}

func valid(authorization []string) bool {
if len(authorization) < 1 {
return false

}
token := strings.TrimPrefix(authorization[@], "Bearer ")
return token == "some-secret-token"

func ensureValidToken(ctx context.Context, req interface{},
info *grpc.UnaryServerInfo,
handler grpc.UnaryHandler) (interface{}, error) { @
md, ok := metadata.FromIncomingContext(ctx)
if lok {
return nil, errMissingMetadata

}

if lvalid(md["authorization"]) {
return nil, errInvalidToken

}

return handler(ctx, req)

}

O /lo6GasiisieM HOBBIN cepBepHbBIi mapameTp (grpc . ServerOption) Bmecte ¢ TLS-
ceprudurarom cepsepa. Jlob6asIisieM ¢ MOMOIIBIO BBI30BA grpc . UnaryInterceptor
HepexBaTYNK, KOTOPBIH Gy/IeT HAMPABJISITH BCE KJIMEHTCKUE 3AIIPOCHL.

® OmpenensgeM GyHKIUIO ensureValidToken A7 TPOBEPKU MOATUHHOCTHU
TokeHa. Eciii TOT OTCYTCTBYET Wi HeJleiiCTBUTEIEH, TOT/Ia TlepexBaTunK 6.J10-
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KHUPYET BbITIOJIHEHUE 1 BO3BPAIIACT OIHI/I6Ky. B IIPOTUBHOM CJ1y4ae BbI3bIBAETCA
crenyomuit 06paboTINK, KOTOPOMY MEPEIAETCsT KOHTEKCT 1 mHTepdeiic.

[TepexBaTuuK 1MO3BOJIIET HACTPOUTDH ITPOBEPKY TOKEHA /I BCEX YIaJEeHHBIX
BbI30BOB. J[JIsT 5TOr0 MOKHO MCIIOJIB30BaTh JIMOO grpc.UnaryInterceptor, 6o
grpc.StreamInterceptor, B 3aBUCMMOCTH OT THUIIA CEPBUCA.

IMomivo OAuth 2.0, mporokos gRPC nopmepskmBaeT ayTeHTH(UKAIINIO Ha OCHOBE
Be6-TokeHoB B (hopmare JSON (JSON Web Token, JWT). B caenyiomiem mozu-
pas/iesie Mbl TIOKQ)KEM, KaK €€ BKJIIOUUTh.

Wcnonb3oBanue JWT

JWT — arto konTeiiHep st oOMeHa ay TeHTH(MUKAITMOHHOM HHGOPMAITHEil MeKITy
KJINEHTOM U cepBepoM. Eciin ero nmo/imucarhb, TO OH MOKET BBICTYIIATh B KAYECTBE aB-
TOHOMHOTO TOKEHA JIOCTYTIA, JIJIsI TIPOBEPKU KOTOPOTO CEPBEPY PECYPCOB HE HYKHO
obpararbest K cepBepy ayteHTHGUKAUU. UToObI yOEIUTHCS B €r0 MOJTHHHOCTH,
JIOCTaTOYHO TIPOAHATIM3NPOBATH €T0 MOTICh. KIMeHT 3ampanmBaeT T0CTYI Y cep-
Bepa ayTeHTU(MUKAINT; TOT IIPOBEPSIET €T0 YIETHBIE JaHHbIE, cO37aeT TokeH JW'T
1 BO3BpaImaer ero kianenty. Bmecte ¢ JW'T KIueHT OydaeT TOCTYII K PECYPCaM.

gRPC umeer Bctpoennyio nozgep:kky JWT. JWT-daiin, moaydeHHbIil OT cep-
Bepa ayTeHTUMUKAINY, HY>KHO UCIIOTH30BATH /IS CO3AHMS YUYETHBIX TAHHBIX.
OparmenT koja B uctrHTe 6.10 MOKa3bIBaeT co3/laHNe YUETHBIX JAHHBIX U3
JWT-daitna (token.json) 1 ux mepepady KAMEHTCKOMY TIpUiIoxeHnio Ha Go
B BUJIe ITapaMeTpoB DialOption.

JlncTuHr 6.10. YCTaHOBNEHNE COeAMHEHUSA B KIIMEHTCKOM NpUoXeHnn Ha Go
c ucnonb3oBaHnem JWT

jwtCreds, err := oauth.NewJWTAccessFromFile("token.json") @

if err != nil {
log.Fatalf("Failed to create JWT credentials: %v", err)
¥
creds, err := credentials.NewClientTLSFromFile("server.crt",
"localhost™)
if err != nil {

log.Fatalf("failed to load credentials: %v", err)
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opts := []grpc.DialOption{
grpc.WithPerRPCCredentials(jwtCreds),
// BaHHble ayTeHTUPUKaUMM ANA TPAHCMOPTHOro MpoToKona
grpc.WithTransportCredentials(creds), @

}

// ycTaHaBnAuBaeM coeAMHEHWe C CepBepoM
conn, err := grpc.Dial(address, opts...)
if err != nil {

log.Fatalf("did not connect: %v", err)

}

. // nponyckaem reHepauuw 3arnywku M Bbi3OB YJaJieHHOro MeTona

© BuisoiBaeM oauth.NewJWTAccessFromFile ¢ Ie/IbI0 MHUIIMAIU3AINA creden-
tials.PerRPCCredentials. /Iy cO3/IaHMs yUETHBIX JAHHBIX HYKHO TIPEJOCTABUTD
daiis ¢ JefICTBUTENBHBIM TOKEHOM.

@® HacrpauBaeMm mapamerpbl DialOption WithPerRPCCredentials, 4TOOBI TO-
keH JWT npumMensiiicst Ko BceM yaJleHHBIM BbI30BaM B PaMKaX OJIHOTO COe/IN-
HEHU.

ITomMurMO 5THX METO/IOB Ay TEHTU(DUKAIII, MOKHO UCITOJIE30BATh JIF0OO0I APYTOit
ME€XaHU3M — JIOCTATOYHO PACIIUPUTD YUETHBIE JAHHbIE HA KJIUEHTCKON CTOPOHE
1 100aBUTH HOBBIIT TIEPEXBATYNK Ha CTOPOHE cepBepa. B mpotokos gRPC Takske
BCTpoeHa nojaep:kka paborel ¢ gRPC-cepBucamu, passepuyTsiMu B Google
Cloud. Bosee moapo6HO O TOM, KaK BbI3bIBATh 9TH CEPBUCHI, MbI TIOTOBOPUM
B CJIE/IYIOIIEM TTO/Ipas/ieie.

Aytentudukauus B Google Cloud c ucnonb3oBaHnem TokeHoB

Wnentndukarmeit mosb3oBaTesell 1 KOHTPOJIEM UX AOCTYTIA K CEPBUCAM, Pa3-
BepHyThIM Ha 1tatopme Google Cloud, sannmaercst cucrema Extensible Service
Proxy (ESP). Ona nojiep;kuBaeT pa3jinaHble METOIBI Ay TEHTU(PUKAITNN, BKITIOYasT
tokenbl Firebase, AuthO u Google ID. B ka/0M 13 9TUX ciydaeB KJIMEHT 10J1-
JKeH yKa3bIBaTh B CBOMX 3aIpocax /eHcTBuTebHbIN ToKeH JWT. Takne TokeHb
TeHEePUPYIOTCS OTAEJbHO JIJIST KasK0TO Pa3BEPHYTOr0 CEPBUCA C TIOMOIIBIO OT-
JIeJIbHOI CI1y:KeOHOM yYeTHOM 3alnCHu.

[ToryunB ToKeH, MbI MOJKEM II€pPEIaTh €r0 METOLY COOTBETCTBYIOIIETO CEPBHCA
BMecTe ¢ 3arpocoM. CozmaanmM KaHas, B KOTOPOM OYAYT TepeaBaThCs yUeTHBIE
JlaHHbIE, KaK ITOKa3aHo B auctuHre 6.11.
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JInctuHr 6.11. YctaHoBNeHMe coeguHeHNsa ¢ KOHeyHow Toukon Google Cloud
B KNMEHTCKOM NPUIoXeHnn Ha Go

perRPC, err := oauth.NewServiceAccountFromFile("service-account.json", scope) @
if err I= nil {
log.Fatalf("Failed to create JWT credentials: %v", err)

}

pool, _ := x509.SystemCertPool()
creds := credentials.NewClientTLSFromCert(pool, "")

opts := []grpc.DialOption{
grpc.WithPerRPCCredentials(perRPC),
grpc.WithTransportCredentials(creds), @

¥
conn, err := grpc.Dial(address, opts...)
if err I= nil {

log.Fatalf("did not connect: %v", err)
¥

./ nponycKkaem reHepauui 3arnywku wu BbI3OB yAa/lleHHOro meToaa

© BroizbiBaeM oauth.NewServiceAccountFromFile B I[eJIIX MHUIIMAIU3AIUNA
credentials.PerRPCCredentials. /[y co3/1aHMs YUETHBIX IaHHBIX HYKHO ITPEJ0-
CTaBUTD (DA C IEMCTBUTENBLHBIM TOKEHOM.

@® HacrpauBaem napameTpbl DialOption WithPerRPCCredentials, 4TOGBI ayTEeHTU-
(prKAIIOHHBII TOKEH TPUMEHSIICS KO BCEM Y/IAJIEHHBIM BBI30BaM B PAMKAaX OJTHOTO
COEIMHEHN, — M0 aHAaJIOTUHU C TeM, KaK MBI 9TO JIeJIaJIN B YK€ PACCMOTPEHHBIX
MexXaHu3Max ayTeHTu(uKaImu.

Pe3lome

gRPC-nipuiioskenue, paccunTaHHOE HA UCTIOJIb30BAHUE B TPOMBIIIIJIEHHBIX YCJIO-
BUSIX, JOJUKHO YIOBJIETBOPSITH MUHUMAJIbHBIM TPpeGoBaHUAM GE30TIacHOCTH,
HEOOXOIMMBIM JIJIsI 3aIUTHI B3aUMO/IEHICTBYSI KJIMEeHTa 1 cepBepa. bubimorexa
gRPC noayiep:xuBaeT pazHbie MEXaHU3MbI ayTeHTU(UKAIIUN U TIO3BOJISIET Pea-
JIN30BBIBATH JIOMIOJTHUTEIbHBIE METO/IBI TPOBEPKH TIOJJIMHHOCTH, UTO JI€JIAET €e
YIOGHBIM 1 6E30TACHBIM CPEACTBOM [IJIsT OOIIEHUST ¢ IPYTUME CUCTEMAMYL.

Ydernnie nannusie B gRPC moryT iefictBoBaTh 1 Ha ypoBHE KaHasa (TaKOTO Kak
TLS), u 71s1 KaK10T0 OT/IEIBHOTO BhI30Ba (Kak B cirydae ¢ TokeHamu OAuth 2.0,
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6a30B0ii ayTeHTU(UKAIMEH U T. 1.). DTH JBa MOAX0/a MOKHO IPUMEHSITh B OJI-
HoMm u ToM ke gRPC-ipusnoxkennu. Hanprumep, Mbr MoskeMm BkounTh TLS-
coelMHEeHNe MEXIY KJINEHTOM U CePBEPOM M MPUTOM HMPUKPEIJIATh yYeTHbIe
JlAHHbIE K KAKJOMY YJaJE€HHOMY BbI30OBY, KOTOPbBII BBIITOJHIETCS B PAMKaX
ATOTO COETMHEHUSI.

BbI y3Hasu, Kak UCHOIb30BaTh 00 TUIIA YYETHBIX TaHHbIX B cBoux gRPC-mpu-
JIO)KeHUsIX. B caepytonieil riiaBe Mbl IPUMEHUM YK€ U3BECTHbBIE KOHIIETIIINH
U TEXHOJIOTUH, YTOOBI CO3/IaTh PEAIBHBIN IIPOEKT, TOTOBBIN K TIPOMBIILIEHHOMY
HCIOJIb30BaHNI0. MbI Tak:Ke TOKakeM, KaK II1CaTh TECTbI JIJIs1 CEPBEPHOTO U KJIU-
eHTCKOTO KOJIa, pa3BepThiBaTh mpriiokenust B Docker u Kubernetes u opranmuso-
BBIBATH MOHUTOPUHT CUCTEMBI, KOTOPast paboTaeT B IIPOMBIIILJIEHHOI Cpeje.
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Ucnonb3oBaHune gRPC
B MPOMbILLIEHHBIX YCOBUAX

[Tpeabiayine riaBbl ObLIN MOCBSIIEHBI PA3JIMYHBIM aCTIEKTAM TPOEKTHPOBAHMSI
1 pa3paboTKu MpuIoskeHni, ocHoBanHbix Ha gRPC. Terneps MpHIILIo Bpems mo-
TOBOPHTD O TOM, KaK Hy/KHO 0OPaIaThCs ¢ STUME MPUIOKEHUSIME B TIPOMBIII-
JIEHHBIX YCIOBHsIX. MBI 00CY MM MOJTYIbHOE M HHTErPAIIMOHHOE TECTHPOBAHUE
CepBEPHOTO 1 KJIIMEHTCKOTO KOJ[a ¥ TIOKaKeM, KaK MOKHO BHE/IPUTD €T0 B CPE/ICTBA
HEeNpPephIBHON MHTETPAlN. 3aTeM pedub I0HIeT 0 HelPePhIBHOM Pa3BepThIBa-
auu gRPC-nipusnoskeHunii B Takux cpejiax, Kak BUPTyaJbHble Matuubl (BM),
Docker 1 Kubernetes. B ¢unase Mbl y/iesiuM BHUMaHNWEe a]IMUHUCTPUPOBAHUIO
MPUJIOKEHWIT B TIPOMBITIIEHHON CPejie U BHIOOPY HA/IEeKHOI T1aT(hOPMBI J1JIsT
HabJo/IeHs 3a cepBricaMu. Mbl MCcJie/lyeM pasHble CpeicTBa HabJII0[aeMOCTH
st gRPC-npuiioskeHnii, a Takske 06CYANM METOIbI UX IMarHOCTUPOBAHUA U OT-
sagakn. Haumem ¢ TectmpoBanns.

TectupoBanue gRPC-npunoxeHnit

B mportecce pazpaboTku JOOBIX TPUIOKEHUIT (BKIIOYAsT T€, 4TO OCHOBAHBI Ha
gRPC) HeoOX0AUMO TIPUMEHSITh MOLY/IbHOE TeCTUPOBaHKe. A mocKoabKy gRPC-
HPUJIOKEHST PabOTAIOT C CETHIO, BBI JI0JIKHbBI TECTHPOBATH COOTBETCTBYOIIIE (DYHK-
1IUU B UX KJTUEHTCKOM U cepBepHOM Kojie. Haurem ¢ TectupoBanus gRPC-cepsepa.

TectupoBanune gRP(C-cepBepa

[nsa rectupoBanust gRPC-cepBucoB yacTo 3a/1€fiCTBYIOT KJIUEHTCKUE TTPUJIO-
xenus. TecTupoBanne Ha cepBepHOIT CTOpoHe mpeycMarpuBaeT 3armyck gRPC-
cepBepa ¢ Hy>KHBIM BaM CEPBUCOM 1 TTOCJIEYIONIee €r0 COeMHEHTE C KITUEHTOM,
KOTOPBII peasn3yeT TeCTOBbIE clieHapuu. PaccMOTpuM IIpuMep TeCTOBOTO Clie-
Hapus, HAIIMCAHHOTO JIJIs1 cepBuca ProductInfo. Kak mokasano B muctunre 7.1,
B s13bIKe (GO 7151 9TOTO MCIIOJIb3YEeTCsl yHUBEPCAIbHBIH aKeT testing.
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JNnctunr 7.1. TectuposaHne gRPC-cepBepa Ha A3bike Go

func TestServer_AddProduct(t *testing.T) { @
grpcServer := initGRPCServerHTTP2() @
conn, err := grpc.Dial(address, grpc.WithInsecure()) ©
if err I= nil {

grpcServer.Stop()

t.Fatalf("did not connect: %v", err)
}
defer conn.Close()
c := pb.NewProductInfoClient(conn)

name := "Sumsung S10"
description := "Samsung Galaxy S10 is the latest smart phone, launched in
February 2019"
price := float32(700.0)
ctx, cancel := context.WithTimeout(context.Background(), time.Second)
defer cancel()
r, err := c.AddProduct(ctx, &pb.Product{Name: name,
Description: description, Price: price}) @

if err 1= nil { ©

t.Fatalf("Could not add product: %v", err)

¥
if r.value == "" {

t.Errorf("Invalid Product ID %s", r.Value)
¥

log.Printf("Res %s", r.value)
grpcServer.Stop()

© TpasuiMOHHBIN TECT, KOTOPBIN 3allyCKaeT CEPBEP M KJIUEHT /IJIsl IPOBEPKHU
YI2JIEHHOTO METO/Ia CePBUCA.

® 3amyckaeMm crangaptubiiit gRPC-cepsep mosepx HTTP /2.

© IloakmrouaeMcs K cepBePHOMY TPUIOKEHUTO.

O Bri3biBaeM yaJeHHbI MeTo/ AddProduct.

© IIposepsem OTBeT.

31ech UCIIOTB3YIOTCS CTAaHAPTHBIE /715 s13bIKa (GO TeCTOBBIE CIIEHAPUH, TIOITOMY
TECTUPOBAHUE BBITIOJIHSIETCST TAK XK€, KaK ¥ € JTIOOBIMU JIPYTUMU TTPUTIOKEHISI-
mu. Y TectupoBanus cepseproro gRPC-koza ectsb Juiih oHa 0COGEHHOCTD:
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BBI IOJKHBI OTKPBITh TIOPT, K KOTOPOMY MOJKET TOIKIIOUNThC KaueHT. Ecin
BBl HE XOTHUTE ATOTO JiesiaTh (MJIU Ballla cpejia He TTO3BOJISIET ), TO MOXKETE KC-
M0JIb30BaTh OUOJINOTEKY, KOTOpas MO3BOJUT N30eKaTh 3aMycKa cepBuca Ha
pearpHOM TopTe. B Go miig aToro mpenycmMotpen makeT bufconn (oreil.ly/g0g46).
OH TIpe1ocTaBIIsIeT Peain3alnio net . Conn Ha 0CHOBe Gydepa 1 COy TCTBYIOIIHE
BO3MOJKHOCTH, CBSI3aHHBIE C OTIIPABKOIT 1 IiprieMoM coobennit. [ToHbIi prMep
KOJ/Ia HAXO/IUTCS B PENIO3UTOPUH K JTAHHOI T71aBe. Ecyin BbI IpeiiiounTaere Java,
TO Ta K€ MPOoIle/lypa HAMCAHUS CEPBEPHOTO TECTOBOTO CIIEHAPUS BBITTOJIHUMA
¢ momolibio Takoro (peiiMmBopka, kak JUnit. Kpome Toro, B Java gRPC-cepsep
MOZKHO 3aITyCKaTh B TOM JKe IIporiecce, YTo 1 caM TecT. [osHbIil mpuMep Kozia Ha
Java noctynen B perno3uTopuu K aTOH KHUTE.

MoaynbHoe TecTupoBatHue OU3HEC-JIOTUKHU yAaJeHHBIX (DYHKINHA, KOTOPbIE
BbI paspabaThiBaeTe, MOKHO BbIIOJHUTD, He TIPUberas K UCIIOJb30BAHUIO CETH.
DyHKIUY JOCTYIIHBI [JIsT BBI30BA HANPSIMYTO, €3 IPUMEHEH WS KJIUEeHTa.

Teneps Bl 3HaeTe, Kak mucathb TecTol 11 gRPC-cepsucos. IloroBopum o TecTu-
poBannu kaneHTckux gRPC-punoskennii.

TectupoBanune gRPC-knuenTa

OnuH 13 BO3MOKHBIX TIOAX00B K TecTupoBanuio gRPC-kamenTa 3akaiovyaeTcs
B 3anycke gRPC-cepBepa ¢ npeBapuTeIbHO PEATU30BAHHBIM MAKETOM CEPBHUCA.
Ho ato He camas mpocTas 3aj1aua, MOCKOIBKY BaM TIPUIETCA OTKPBIBATH TMOPT
U MOJIKJTI0YAThCs K cepBepy. Bo nsbexkanue 1aHHOTO JeHCTBUS MOKHO BOC-
M0JTb30BaThCsT (PPEHMBOPKOM JIJISt CO3/IAHISI MAKETOB. DTO ACT Pa3paboTynKaM
BO3MOJKHOCTD ITUCATD JIETKOBECHbBIE MO/LYJIbHbIE TECTI, TTO3BOJISIONIIE IPOBEPSIThH
(OYHKIMOHAIBHOCTD KIIMEHTCKOTO Ko/ia 6e3 oOpalieHus K yaJeHHOMY cepBepy.

Ecau o1 mutiere cBott gRPC-kanent Ha Go, TO 71 CO3MaHNS MaKeTa KJIUEHT-
ckoro nHTepdeiica (¢ TOMOIIBIO CTEHEPUPOBAHHOTO KO/Ia) ¥ MPOTPAMMHOTO
OTIpefiesIeHNS 3HAUEHUH, KOTOPbIe TPUHUMAIOT W BO3BPAIIAIOT €70 METO/IBI, MOKHO
ucnoabzosarh Gomock (oreil.ly/8GAWB). Jlanmblii (hpeiiMBOPK MO3BOJISIET CreHe-
pUpOBaTh MaKeThl MHTEP(deticoB KameHTckoro gRPC-punoxenus, TpuMeHNB
CJIE/LYTOTIY IO KOMAaH/LY:

mockgen github.com/grpc-up-and-running/samples/ch@7/grpc-docker/go/proto-gen \
ProductInfoClient > mock_prodinfo/prodinfo_mock.go



168 [naga 7. Ucnonb3oBanue gRPC B NpombILLAEHHBIX YCNOBUAX

B xaugectBe naTepdeiica, AT KOTOPOTO HYKHO CO3/1aTh MaKeT, MBI yKa3aau
ProductInfoClient. B cBOeM TecTOBOM KOl BBI MOKETE MMIIOPTUPOBATH MTAKET,
CreHepUPOBAHHbBIN YTUJIUTON mockgen, a TAaK)Ke ITaKeT gomock, KOTOPBIN TIOMOKET
B HAITMCAHUU MOJIYJTbHBIX TECTOB /IJI KIMEHTCKOM JJornku. Kak rokasano B Ju-
CTUHTE 7.2, BBI MOKETE CO3/IaTh MAaKeT M YKa3aTh Pe3yJbTaT, KOTOPBIN JTOJIKEeH
BO3BpallaThCs IIPU BbI30BE €r0 METO/IA.

Jinctur 7.2. Tect ans gRPC-KnmeHTa ¢ ucnonb3oBaHmem Gomock

func TestAddProduct(t *testing.T) {
ctrl := gomock.NewController(t)
defer ctrl.Finish()
mocklProdInfoClient := NewMockProductInfoClient(ctrl) @

req := &pb.Product{Name: name, Description: description, Price: price}
mocklProdInfoClient. @
EXPECT() .AddProduct(gomock.Any(), &rpcMsg{msg: req},). ©
Return(&wrapper.StringValue{Value: "ABC123" + name}, nil) @

testAddProduct(t, mocklProdInfoClient) ©

}
func testAddProduct(t *testing.T, client pb.ProductInfoClient) {
ctx, cancel := context.WithTimeout(context.Background(), time.Second)
defer cancel()
r, err := client.AddProduct(ctx, &pb.Product{Name: name,
Description: description, Price: price})
// npoBepsaem oTBeT
}

O CosmaeM MaKeT, KOTOPBIH OKUAET BBI30BA CBOUX YIaJE€HHBIX METOIOB.
@® [IporpamMMupyem Maker.

© O:xumaeM BbI30Ba MeTo/1a AddProduct.

O BosspaiaeM (pukTuBHOE 3HAUeHUE 151 [D 3aKkaza.

© BrbisbiBaeM METOJ[ TECTa, KOTOPBIH 0OpalaeTcst K yIaleHHOMY METO/LY KJIH-
€HTCKOW 3arJIyIKu.

B Java na4 tectupoBaHus KJIMEHTCKOrO IPUJIOKEHUS MOKHO MCIIOJIb30BaTh
Mockito (site.mockito.org) 1 COOTBETCTBYIOILYIO MEKIIPOIIECCHYIO CEPBEPHYIO
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peanuszarmio gRPC. Bosee mopo6HO 9TH MTPUMEPBHI OCBEIIEHBI B PETO3UTOPUH
UCXOMHOTO Koja. IToATOTOBUB TECTHI 11T CEPBEPHOU M KITMEHTCKOW CTOPOH, BBI
MO:KeTe BHEIPUTD UX B CBOE CPEACTBO HEIIPEPHIBHOIM MHTETPAIUH.

Heobxommmo nornmath, uto Maker gRPC-cepBepa BezieT cebst He COBCEM Tak,
Kak opuriHasI. Eciii Bbl He peasnsyeTe BCIO JOTHKY 00pabOTKH OMMOOK, MpH-
cyterByionyio B gRPC-cepBepe, ToO HEKOTOpPbIe BOSMOKHOCTH MOTYT OKa3aThCs
HEIOCTYIIHBIMHU 7151 TecTupoBaHusl. Ha rnpakTuke BbI MOXKeTe IIPOBEPUTH OZHY
9acTh (DYHKIIMOHATBHOCTH C TTIOMOIIIBIO MAKeTa, a APYTYI0 — C UCIIOIb30BAHNEM
HacToslIel peau3anuy cepsepa. Tereps II0CMOTPUM, KaK ITPOBOAUTD HATPY304HOe
TeCTUPOBAaHNE U OLIEHUBATD 11POM3BoinTesIbHOCTh gRPC-1puioskenuii.

Harpysquoe TecTupoBaHue

Tpanumnuonnsie cpeacTBa MIOX0 MOAXOMAT IJId HATPY30YHOTO TECTUPOBAHMS
1 olleHKH npousBoauteabHocT gRPC-nipuioskeHni, Tak Kak mocjaeHue B Tl
WJTM UHOM CTeTlleHU TPUBA3aHbl K KOHKpeTHOMY 1poTokoy (Harpumep, HTTP).
[Toaromy B cirydae ¢ gRPC HeoOX0MMMO CIIOIb30BAThH CIIEIMAIbHbIE HHCTPYMEH-
TBI, CIOCOOHBIE TEHEPUPOBATh BUPTYaJIbHY0 Harpysky Ha gRPC-cepsep B Buje
y/IaJIEHHBIX BHI30BOB.

OpuH u3 Takux UHCTPYMeHTOB — ghz (ghz.sh); 9TO yTHINTa KOMaH/IHOI CTPOKH,
nanucannas Ha Go. Ee MoHO 1CI10/1b30BaTh KaK 7151 JIOKAJIbHOIO TECTUPOBAHUS
1 OTJIaJIKU CEPBUCOB, TaK U JIJI1 PETPECCUBHOIO TECTUPOBAHUSA B aBTOMATU3UPO-
BaHHBIX CPe/lax HelpepbIBHOI nHTerpanuu. Harpumep, Bbl MOsKeTe BBIITOJTHUTD
Harpy304YHBII TECT € IIOMOIIBIO CJIeAYIOIEro KoJa:

ghz --insecure \
--proto ./greeter.proto \
--call helloworld.Greeter.SayHello \
-d "{"name":"Joe"}"\
-n 2000 \
-c 20 \

0.0.0.0:50051

31ech MBI BBI3BIBAEM M3 CepBUCA Greeter yIaJeHHBIN MeTOJ SayHello, He MC-
MOJIb3YsI MEXaHU3MBI 6e30TTacHOCTH. MbI MOKEM yKa3aTh 00Iee KOJHIECTBO
3aIpoCcoB (-n 2000) u cTerneHb napasuienusama (20 moTokos). Pe3yabTaTbl MOKHO
TeHepupoBaTh B Pa3HbIX (hopMaTax.
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PaspaGoraHHble BaMK CePBEPHbIE U KIUEHTCKIE TECThI BIIOCJAEACTBII MOKHO
BHEJIPUTH B CHICTEMY HEIIPEPLIBHOI WHTETPAIUH.

HenpepbiBHas uHTerpayms

Ha ciryyaii, eciii BBl He3HAKOMBI € TIOHATHEM Henpepvienoti unmezpavuu (conti-
nuous integration, CI), oTMeTHM, 4TO 3TO METOMKA, COTJIACHO KOTOPOIi pa3pa-
GOTYNKHU JIOJKHBI TIOCTOSTHHO MHTETPUPOBATDH CBOI KO/ B OOIINI PETTO3UTOPHIL.
Bo Bpems ka0 (pUKCALMU KO IPOXOAUT IIPOLECC aBTOMATUYECKON cOOPKH,
YTO MO3BOJISIET BBIABJIATH IIPOOJIEMbI Ha paHHKX aTarax. B gRPC-npuioxenusax
KJIMEHTCKast U cepBepHast CTOPOHbBI YaCTO HE3aBUCUMBI JIPYT OT IPyTa U MOTYT ObITh
peasm30BaHbI ¢ TOMOIIBIO Pa3HbIX TexHooTui. [ToaTomy B pamkax mpotecca Cl
BaM HY’KHO Oy/IeT IIPOBEPUTH PAGOTY KIMEHTCKOIO U CEPBEPHOTO KO/, 3/1eHCTBY I
METOIUKH MOJIYJIHOTO ¥ MHTETPAIIMOHHOTO TECTUPOBAHNS, C KOTOPBIMH MBI 10-
3HAKOMUJIMChH BbIIIE. 3aTE€M, B 3aBUCUMOCTHU OT UCIIOJIb3yEMOT0 BAMU SI3bIKA, BbI
MO’KeTe BHEIPUTH CPEe/ICTBA TECTUPOBAHM (Takue Kak makeT testing B Go uim
JUnit B Java) cBoux mpuioskenut