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BBegeHune

Paspaborka mporpaMMHOro obecreueHHs U CEpBHCOB AJs ceTH VIHTepHeT B IvIO-
fanpbHOM MaciiTabe cTajga Kak HUKOTAA AOCTYMHA. Ecau TOJIBKO y Bac M Balei
KOMaH/IbI €CTh NHTepeCHasl HOBasl Mes HIIH HeOObIUHOE pellleHue s y)Ke U3BeCT-
HOU TpoO6IIeMbl, BCI MOIIb BhIUHCIUTENbHBIX 001akoB Cloud u obecneunBaemblit
UMM JIETKU JOCTYII K IPOPBIBHBIM TEXHOJIOTHSIM, JIETKOCTh X CKOPOCTD 3aIyCKa
KOHTEIHEPOB, TOYHAs HACTPOIKa M M3OJALU UX AeTaneil ¢ momolnbio Docker, u
OpKecTparus paboTaIIUX B KOHTEHHEepaX MHKPOCEepBHCOB ¢ moMotibsio Kubernetes
JacT BaM BO3MOYKHOCTH paboTaTh ¢ MHIUIMOHAMU TIOTH30BATENeH U 3aIIPOCOB TaK,
KakK ecliu ObI BBI C TTOJTHOM YBEPEHHOCTHIO MOKA3alli UAeaIbHO HACTPOEHHOE IEMO
MIPUIIOKEHHs Ha BallleM HOYTOYKe.

B 3T0i1 KHHUre MBI B3IVIIHEM Ha BCE C BBICOTHI IITUYBETO IIOJETA, IIPOAHATTU3UPYEM
MOTYJISIPHYI0 KOHIEIIUIO TIPUIIOKEHHH, CO3MaHHBIX paborats B obmake (Cloud
Native), BCHOMHUM KaK ITOSBIIINCH TEXHOJIOTUH BUPTYalIU3al[ii U MacIITabupoBa-
HHs, pa3bepeM UuTO MMEHHO IIPUHECYT HaM KOHTENHepbl H MHUKPOCEPBUCHL, U yBH-
OUM, KaK HacTpoliika U opkecrpanus Kubernetes mossomser pasBepHyTh cucTeMy
M060Jt CIIOXKHOCTH B MI060M 00JIaKe ¥ MTHOBEHHO IIPHUCIIOCOOUTH €€ K pacTyIIUM
HarpyskaM, IIpU 3TOM CHENAB €€ HAJe)KHOM 1 YCTOMYMBOM K OTKa3aM.

AKTyanbHOCTb U rNy6uHa nHpopmayumn.
OHNaH-goKyMeHTaLuus

Tema KHUTH U OOJlaUuHbIe TEXHOJIOTHH, KOTOpble MBI M3y4aeM U IpoOyeM B Hell,
ABJIAIOTCA OJHUM M3 CaMbIX IIOIIYJIAPHBIX ¥ TMHAMHWYHBIX HAIIPABIEHUN IIpOrpam-
MUpPOBaHHA U Pa3pabOTKH IIOCTeTHIX HECKOIBKUX JIeT. YPOBeHb U3MEHEHHH U HX
CKOpPOCTB OYEHB BBICOKH, U TO, UTO OBIIO aKTYAIbHO U BR)KHO ITOJITOA HA3a], MOXKET
YCTYIUTb CBOE€ MECTO HOBOM TE€XHOJIOTUH, IIPOLIECCY, UIIU CEPBHUCY.

[TosTroMy MBI He cTapaeMmcs MaKCHMAaJIbHO IITyOOKO M3yUHTh BCE MHCTPYMEHTHI
KOTOPBIMH ITOTb3yeMCs B JaHHOH KHHTe, 0COOEHHO 3TO KacaeTcd OMOIHOTeK U IIpo-



Beenenue 2

rpaMMHBIX cepBucoB API, mpemocTaBisieMbIX M3BECTHBIMU ITYOIUYHBIMU OOIIaKa-
Mmu (takumu kak Amazon AWS, Google Cloud, poccuiickumu Yandex u SberCloud).
OCHOBHOE — 3TO MTOHATH MTPOIIECC, KOTOPHIN IIPUMEHSIETCS TIPU pa3paboTke B 00ia-
KaX, 5 PeKTUBHO HCITONH30BaTh OA30Bble U TIIaBHbIE BO3MOKHOCTH KOHTEHEPOB
Docker, u mepetitu «Ha Tbi» ¢ Kubernetes.

MbI He cTaHeM IeperrevaThBaTh MacCy MOKyMeHTaunu u3 VIHTepHeTa, Tpexme
Bcero ¢ carToB docker.io u kubernetes.io. Bonpmne kommanuu, Google, Amazon
U [ApyTue CO3[A0T LENbI IITab KaueCTBEHHBIX TeXHUUYECKHX IHcaTeseil, COIpo-
BOXKJAIOIINX Ba)KHbBIE POAYKTHI, 0COOEHHO €CITH [eNI0 KacaeTcs UX KOMMepPUeCKux
IIpeNiIOKeHUH U CBA3aHHBIX C HUMH TeXHOJIOTHI, mpeskae Bcero Kubernetes. Xopo-
11ast TOKyMeHTAIHsl, TIPUMEPHI, OHIANH-Tab0paTOPUY [T MTHOBEHHBIX 9KCIIEPH-
MEHTOB TIPSIMO U3 Gpay3epa psoM ¢ JOKyMeHTAIMeR — BCe 9TO K BAIlIUM YCIyTaMm,
U yeM JIydllle KayecTBO M CKOPOCTh Hauana paboThl ¢ 06JaKoM, TeM ObICTpee U
60JIbIlle OHO ITPUBIIEKAET KIUEHTOB.

Ha Moit B3rman, mepsBblil M caMbIi BaXHBIN LIAT — IIOHATb CYyThb IIPOUCXOMSAIIE-
IO, YBUIETh «JIeC 3a HEPEBBSIMHU», Y3HATh IIPO KPATKyI HCTOPHUI0 U BOJIOLUIO
mwraTdopM, ABIEHUI, 006JIaKOB, SKOCHUCTEM TEXHOJIOTHII, KOTOpble MBI CTapaeMcs
n3yunTh. Ham, mpexne Bcero, IpuaeTcs CHavajla ITOHATh, HY)KHO JIM HaM BOOO-
me uaTu B HampasieHuu Cloud Native. lIMeHHO 3TO oueHb TPyHHO CHeNaTh B
Pa3HOLIEPCTHOM MOpE CCBUIOK, OJIOTOB U cTaTeil VHTepHeTa, MMEHHO 3TO MBI U
monpofyeM cHenaTh B KHHTe, YIOKHUBIINCH B HeOOJBIION pasMep, U CHEIaB ee
OBICTPBIM, HHTEPECHBIM, KOMITAaKTHBIM ITyTerectBreM 1o Cloud Native.

Ayantopus KHUTU

dTa KHHUTa IpeXae BCEro s MPOTrPaMMUCTOB, KOTOpble HAa HAHHBIH MOMEHT
paboTaroT B IMPUBBIUHOM, He 003aTeNbHO CBA3aHHON € 00JIAKOM Cpefie - K IpuMe-
Py, 3aIlyCKalOT CepBUCHI Ha COOCTBEHHBIX CepBepax MM BHPTYAlbHBIX MaIIHAX
AWS, paboraltoT c 6a3aMu JaHHBIX, pa3pabaThIBAIOT CTAHAAPTHBIE IIPUIIOKEHHS IS
OIlepallMOHHBIX cucTeM (¢ nHTepdeiicamu koMaHgHOU cTpoku CLI, kmaccuyeckue
rpaduueckue npunoxenus desktop, uiau BcrioMoraTenbHbIe IPUIIOKEHNUS), UITU B
OCHOBHOM CKOHIIEHTPHPOBaHBI Ha II0JIb30BaTEIIbCKUX NHTepdeiicax web u MoOuIb-
HBbIX HpI/IHOH(eHI/Iﬁ. HO}IpaBYMeBaeTCH YTO BbBI 3HAETE OOVH MJIIN HECKOJIBKO 3bIKOB
IIpOrpaMMHUPOBAHUA U OCHOBHI ceTel u mporokosa HTTP, Ho He 6onee Toro.
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Kuwra omuceiBaer, Kak IpUMEHUTH KITaCCUUeCKHUe 3HAHUS O IPOTPaMMUPOBAHIH B
HOBOI cpepie o6maunbIx Beruncnenuit (Cloud), rme BMecTo Bamnx coOGCTBEHHBIX Ha-
CTOSIIIMX (PUBUUECKUX CEPBEPOB UIIH YIIPABISIEMBIX BPYUHYIO *TSDKENBIX MOIIHBIX
BUPTYaJIbHBIX BBIYMCIUTETIBHBIX MAIIMH €CTh JIHINb dPeMepHas cpefja eXrHOTO
kiacrepa (cluster), B koTopo#t 6yoyT HCIIOMHATHCS CEPBUCHI, HO Cpefia 3Ta CrIocobHa
[IPaKTUYECKU MTHOBEHHO MACIITaOMpPOBATh MPHUIIOYKEHHE U CEPBUCHI IS JOCTYIIa
MUJUTHOHOB II0JTh30BaTeNel, 06ecrieyuBaTh IPAKTUUECKU HEOTpAaHHUEHHBIE Pecyp-
ChI [UTs1 BBIYMCIIEHUS U XPAHEHUs JTaHHBIX, U 9(P(PEeKTUBHO OOHOBIATH IPHUIIOXKEHNS,
HCIIONIB3Ysl MHOXKECTBO IIOJIE3HBIX MHCTPYMeHTOB U cepBucoB Kubernetes, Docker
U OTKPBITOTO COOOII[ecTBa BOKPYT HHX. IIpy 9TOM KOJIHMYECTBO HACTPOEK CaMOTOo
[IPUIOKEHY s, H3MEHEHNU T B HeM Oy/IeT He TaK BEJIHKO - O0IIbIIIast 4acTh paboThI yKe
OyneT cmenaHa musi Hac, 0COOEHHO KOT/a 9TO KacaeTcsl HeIPePhIBHOTO YIIPaBIEHNUs
U MacIITabUPOBAHUS IIPUIOKEHUSI.

[To 6omBIIIOMY CUETY, STO )K€ OTHOCUTCS M K IIPOTPAaMMUCTAM CEPBHCOB MU OOIIb-
IIMX MOHONUTHBIX (monolith) mpunoxenuii, yxe paboTarolux Ha BBIJEICHHbIX
(dedicated) mnst 5TOTO CEpBEpax, BUPTyaNbHBIX MAIITUMHAX ITYOIUIHBIX IIPOBANIEPOB
ob6Jaka, MU ke B COOCTBEHHBIX IIEHTPAX BBIYUCIEHUI, KAK YaCTh YACTHBIX 00JIau-
HBIX perteHnit. [laxke eciu GObIIIas YacTh BCETO, UTO KACAETCst KOHTEITHEPOB, MUK-
POCEPBHCOB, apXUTEKTY PbI IPUIIO)KEHUST KaK CEPBUCOB, yKe BaM OTIINYHO U3BECTHO,
TO KHHTa MOXeT OBbITh ITOJIe3HA MPOCTO MOCMOTPETh HAa TO, YTO HOIMIOIHUTEIHHO
MoOeT mpemIokuTh BaM Kubernetes, u kakoBa o6imas xonuernuus Cloud Native
(KOHIIETIIUS TPUIIOKEHU T, CO3MAHHBIX IS 00JIaKa).

MporpammMupoBaHme N apxmTeKTypa.
KoHuenuyus Cloud Native

O ueMm mMMeHHO 3Ta KHHUTra? MbpI ITOmbITaeMcsl y3HAaTh OOJNBIIOE KOIUYECTBO CBS-
3aHHBIX TEXHOJIOTHI, KOTOpDBIE IIPEKPacHO COYETATCS B €IMHOE Ilenoe, Korja
IPUIIOXKEHHe MM IIPOCTO Habop CepBHCOB HauuHaeT paborars B obmake. Cpsza-
HBI TeXHOJIOTHH, KOTOpBble MBI OyIeM pacCMaTpUBaTh, KOHyenyueti paspabomxu
NPUIONHEHUL, CO30AHHBIX U NPUCNOCOOTIEHHbLX 0Nt pabombl 6 CO6PEMEHHOM 00IaKe
(cloud native applications). Konuemnius sta 6oiblile BBICOKOTO YPOBHS, MOKHO
Ha3BaTh 9TO APXUTEKTYPON MM AHU3aiiHOM (OymeM CYMTaTh, KAK M MHOTHE 3KC-
IepThI, YTO 3TH ABA CIIOBA 03HAYAIOT AJIA IPOrPAMMUCTOB IIPUMEPHO OTHO U TO
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xe). B obiiem ciryyae mpuiokeHHe, CO3MaHHOe Uil 00Jlaka, CIIOCOOHO OBICTPO
3aITyCKaThCs Ha II0O0M 06JIake ¢ MOAIEeP)KKOM OCHOBHBIX TEXHOJIOTHI KOHIIETIIIHU
(Docker n Kubernetes), 1 mpu mpaBuiIbHOM HMOAXOAE OBICTPO MacCIITaOMpPOBATHCS
[P IUKOBOI HATPY3Ke, HEIIPEPHIBHO 0OCITYKUBATH TIOIH30BATENEN HaKe BO BpEMs
OOHOBIIEHUIT U PaTATHHBIX OIIUOOK, U TIO3BOJSTH IIPOTPAMMICTAM HCITOIB30BATh
0Bl HY)KHbIE UM TEXHOJIOTUU ¥ WHCTPYMEHTHI U YCKOPUTD IIPOLIECC pa3paboTKu
CaMBbIX CIIOKHBIX CHCTEM.

Ha cnoBax KOHIeNIMs 3BYUHUT IIPEKPACHO, OMHAKO MEXIY apXUTEKTypoit (mu3aii-
HOM) U HEITOCPECTBEHHOM pa3paboTKoI 6orbIias paboTa U MHOKECTBO OeTajel, B
KOTOPBIX, KaK U3BECTHO, 3aKIII0UAETCs MHOTAA caMast OoJIbliast 3arBo3aKa. B kHure
OymeT HEeKOTOpOe KONMYECTBO HAMEPEHHO OUeHb IMPOCTHIX IMPUMEPOB, IIaBHAs
Ilelb KOTOPBIX COCTOMT B TOM, UTOOBI 32 MUHHMAIbHOE KOIUYECTBO IIIArOB U
HACTPOEK COEOUHUTH TEOPHUI0 M HMCTOPUI0 U3y4YaeMOro BOIPOCA C MPAKTUKOM -
HeIT0CPeICTBEHHBIM HCIIONb30BaHHEM HOBOJIBHO CIIOKHOTO pabouero HHCTpyMeHTa
(ocoberno xorma peub mpmer o Kubernetes). ITocme aToro, yxe 3Has OCHOBHBIE
[eTaH, TMOHAB UX CMBICI, MOXHO CTPOUTH Ha 3TOM YK€ PEATbHYIO, CIOXHYIO
¢$yHKUMOHANBEHOCTS. LlenbHBIX, GOTBIITNX IPUIIOKEHHIT  TPOMBIIIIIIEHHOTO  YPOBHS
B KHUTE MBI pacCCMaTpUBaTh He Oy/IeM - HO BBI BCeTia cMokeTe HariTu ux Ha GitHub,
xoHpepenuax KubeCon, u pasHoo6pasHsIx Onorax.

MacwTabupoBaHuMe Ha NpakTUKe

OpuuM u3 ocHOBHBIX mpeumyinecTB kKonuemniuu Cloud Native u opkecrpaTopa
Kubernetes siBnsieTcss BO3MOKHOCTb aBTOMATUYECKH MACIITAOMPOBATH Ballle ITPUIIO-
KeHIe TIPU UKOBBIX HATPy3KaX, ¥ MacIITaOMpPOBATH JIUIIIb T€ €T0 YaCTH, KOTOPbIE
B 9TOM HYKIQI0TCs, €CITU IIPUIIOYKeHIe pa3paboTaHo Kak Habop MUKpocepBrcoB. Ha
MaJIeHbKHX IIpHMepax 3TO IIOHATH HEIIPOCTO, U JIyYIIle BCETO, eCIN Y BaC B IIpoliecce
YTEeHU IIOABUTCA UOEA HpI/IJ'[O)KeHI/IH nimn cepBHca, KOTOpOMy HOHa]IO6I/ITCH 6LITL
B oOllake, HMCIIOMH30BAaTh BIIEUATISIOIIYI0 MOIIb OONAYHBIX OMOIUOTEK U OBITH
HAaroToBe IS MAacIITAOMpPOBAaHWS U OOCTYyMa MJIsi MUJUIMOHOB TOJb30BaTener. B
9TOM ciIy4ae BCS MHQOpMAIuUs KHUTH OyHeT UATU TOCTEIIeHHO W B HAeaTbHOM
nopsifke. Eciu BBI mpu 5TOM elife Gyzere HCIIONb30BaTh HOBBIH IS ce0s S3bIK IIPO-
rpaMMHUPOBaHUsI M HEOOINBIIIOE PYKOBOACTBO II0 HEMY, ITPOLIECC CTAHET 0COOEHHO
HpI/IHTHbIM " TIONIE€3HBIM.
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PyCCKOH3bI'-IHbIe TEPMWUHDBLI

B paHHBIT MOMEHT KOMIIBIOTEPHBIE TEXHOJIOTMH IIPAKTUUYECKHU MOJIHOCTHI0 HAXO-
OATCS B 30HE aHTJIMIICKOTO s3bIKa, KaK, BIPOUEM, IIPAKTHUECKU BeCh III00ATbHBII
NuTeprer. Huuero mimoxoro B 3TOM HET, €OUHBIN S3bIK, KOTOPBIN AOCTATOYHO
IIPOCTO HayaTh M3yuyaTh, IIOMOTAET MTHOBEHHOMY pacCIpOCTpaHEHHI0 HMHEPOpMa-
LMY, YIYACTUIO B KOHPEPEeHIUIX IIPOTPAMMUCTOB U aPXUTEKTOPOB CO BCEX YTOJIKOB
IIJTAHeTBI, TIOJIe3HOCTH TaKux caiiToB Kak StackOverflow, u MHOrOMy mpyromy.

TeMm He MeHee, HeT HUUero 6oJiee JIETKOTO AT YCBOEHUs, UeM CTPYKTypHUpOBaHHas U
[paBUIIbHO TIOJaHHast HH(POpMALHs Ha POLHOM SI3bIKE, KOTOPBIIL IIpocTo “paboraer”
Ha ypOBHE IITy0OKOTO IIOACO3HAHMS, He TpeOyst HI MUHYTHI 3a[{ep)KKH, BIIUTHIBASICH
B IIaMsTh U CO3HaHMUe. JTa KHHUTA IIO0CTApaeTCsi MAKCUMAIbHO CTPYKTYPUPOBATh U
IIOCTEIIEHHO BBECTH BAaC B MHP OOJNAUHBIX TeXHOJOTUII Ha POMXHOM SI3BIKE, U MBI
OymeT MCIONb30BaTh MAKCHMAIBHO OIM3KHE II0 CMBICIY PYCCKOS3BIUHBIC aHAIOTH
AHITIMIICKUX Ha3BaHUI TexHonoruil. IIpaBma, MHOrHe OHOIMOTEKH, aJTOPUTMBL,
KOMIIaHUH, CAlThI, IATTEPHBI TPOEKTHUPOBAHIS, IIPOLIECCHl Pa3pabOoTKU HACTOIBKO
BIIMIMCh B HALIYy JKU3Hb Ha AHIVIUICKOM SI3BIKE, YTO UTEHHe MX Ha3BaHUI Ha
pyccKOM s3bIKe Oy/ieT fake MelIaTh. B 3ToM cirydae MbI OyeM HCIIONb30BaTh MaK-
CHMAaNbHO HeHTpaJIbHOE Ha3BaHME M BKIIOYATh B CKOOKAaX aHINIMIICKOe Ha3BaHHUE,
4TOOBI He IlepeMellnBaTh S3bIKM U WIPUQTHL, U He KOBEPKaTh KHHUTY U IIPEMJIO-
)KeHHs He CITMIIKOM 3ByuHBIM TpaHcinuToM ([Joxep? KybGeprerec? A MoxeT ObITH
Kiwo6apuatuc? “Homa” u “momsr”? B mo060oM ciiydae mOmo6HOE BBITISALUT MPOCTO
HENIPUATHO - MBI OyeM IHcaTh aHTIMICKUI TepMUH U HCIONb30BaTh Hanboiee
BEpHBIII ITepeBo, 6e3 U3IHIIHE CMbICIIOBOI HAIPy3KN).

Monb3oBaTeNnbCKME NMHTepPECHI

B xHure MBI B OCHOBHOM pacCMaTpUBaeM TEXHOJOTHH sl obllaka, 0COOEHHO
IIOAXOAAIIYe A OBICTPOI paspaGoTKH, OT HAeU OO0 MHHHMAJIBHOTO paboTaroliie-
ro mpoaykra (minimal viable product, MVP), u ero mocmenyromeii Murpanuu B
IIOJTHOIIEHHOE, MacITabupyemMoe 10 II00anbHOr0 MHPOBOTO CEPBHCA IIPUIIOKEHNE,
UK cuCcTeMy cepBHCOB. [lonp3oBarenbckuit nHTEpQeic qsi TH00 CHCTEMBI 3TO
OTHeNnbHas TeMa, YPe3BhIUaHO JUHAMUYHAS, BHI3BIBAIOII[As BCETA TOPSUHE CIIOPDI.
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Kax u Bce, 4TO CBOJICTBEHHO BKYCYy M BHEIIHOCTH, TO, 4YTO BBI3BIBAE€T BOCTOPT y O~
HUX, KQ)KeTCd COBEPIIIEHHO Y)KacHbIM ApyruM. KoHeuHo, y mpritoxxeHus 6yner web
unTepdeiic, mpunoxenus o i0S u Android, BO3MOXXHO KOHCOIb aIMUHUCTpATOpa
B [OTIOJTHEHHE KO BCEM AUArHOCTMUYECKMM MHCTPYMEHTAaM, KOTOPbIE MbI 3aTPOHEM
B 9TOIf KHUTE. TeMa upesBbIUaiiHO 0OLINpHAA U OeCKOHEUHas, M U3ydeHns TpedyeT
B OT[IETbHOM PasroBope. bynem cuuTaTh 4TO OTIMYHBIN ITOJIb30BaTENbCKUI HHTEP-
detic y HaC eCTb, U yAENATh BHUMAHUS B JAaHHON KHHUTE MBI eMy He CTAaHEM.

Mpumepsbl  nx TectpoBaHue Ha GitHub

Bce mpumeps! U Bce KOMAHIbI, UCIIONb3yeMble HAMU [IJIsl YIIPABIEHUS U 9KCIIEPHU-
menToB ¢ Docker u Kubernetes, HaxogsTcsi B OTKPBITOM PEMO3UTOPUHU ivanporty/
cloud-docker-k8s Ha GitHub. Bech ko mpumepoB (BKiIOUas KOMAH/IbI, 3aITyCKae-
Mble HAMU U3 TEPMUHAJIA) COOUPAETCS U TECTUPYETCS KaK YaCTh HEIIPEPhIBHOM MH-
terpauni (CI) ¢ momormsio GitHub Actions — BbI cMOKeTe YBUIETH HX €KeJHEBHBII
3allyCK U Pe3yNbTaThl U CPABHUTH CO CBOMMHU, €CTH Y BAC UTO-TO HE IMOIYYaeTCs.
ExemHeBHas HempepbIBHAs COOpKA MTO3BOJISIET TOYHO 3HATH, UTO MIPUMEPhI KHUTU
paboraroT U BepHBI, U ecnu HOBble Bepcuu Kubernetes mmu o6pasos Docker uro-
TO “MOMAT”, sl MOJIyYar YBEOOMIIEHHs: 00 9TOM U OBICTPO BCe OOHOBIIAIO, KAK B
IIpUMepax, Tak U B SJIEKTPOHHBIX BEPCHUIX KHUTH.

Bbi6op Go 1 Java

Go Kak Helb3s Iyullle IOAXOAUT AJII MUKPOCEPBHCOB, 0COOEHHO B KaueCTBe OUEHb
KOPOTKHUX, IPOCTBHIX M OBICTPBIX IIpollefyp 0OpabOTKM MaHHBIX. JTOT SA3BIK CIIe-
IIMATBHO OBLI CO3MaH IIPOCTHIM IO CHHTAKCHCY, B HEM IIO CYyTH He IIPUCYTCTBYeT
ITOJIHOLIEHHAs CHCTeMa 00beKTHO-OPHEHTHPOBAHHOTO IIPOrPAaMMUPOBAHUS, U OH
BO BCEM IIPUIJIAIIAET K IIPOCTOMY, KOPOTKOMY, OBICTPOMY KOZY.

Kpaiine monesHo To, uro GO KOMIMIHpYeTCS B MAIIMHHBIA KOJ AV LENEBOI
OIlepaIOHHO CHCTEMBI, TO eCTh paboTaeT Tak 3PPeKTHUBHO, KaK STO BO3MOXKHO 6e3
CIIelIHabHBIX ONTUMU3aIuil. Paboras B 0611ake, Tie KaKAylo MUHYTY MCIIOTHEHHUS,
MerabaiT OIepaTUBHON MaMATH, UCIIOJIB30BAHHYI0 SHEPIrUI0 He0OX0guMO OymeT
OILTATHTB, JTI00bIe IIPOMEKYTOUHBIE STAIIBI, HCIIONB3YIOL[Ue PeCyPChl, MOTYT OBITH
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4yTh JIOPOXKE, UEM MHTEPIIPETUPyEMble A3bIKHU, HampuMep Python, unu s3siku Ha
OCHOBe BUpTyanbHbix MamuH Node.js u Java, maxe ecnu OHU GBICTPO KOMITUIIUPY-
forcs (just in time, JIT) B MAaIMUHHBINA KO B IIpOLiecce paGOThL. ITO “UyTh HOPOKE”,
ITOMHOXEHHOE Ha MacHITab U KOJTMYECTBO MONb30BaTeNel (UTO B KOHEYHOM UTOTe
OCHOBHOI TIOKa3aTesb yCllexa Balllell MIen, CTpaTerMy M KayecTBa peanusal(uu),
MOKET BBUIMTHCH B ITOPSAMOYHBIE TpAThl. TeM GOJee UTO HEKOTOPbHIE CIIOKHBIE
YUYACTKU MPOrpaMM Ha OCHOBE BUPTYAIbHBIX MAIIMH ONTHMHU3UPOBATh KpailHe
TSDKEJIO M OHU OYIyT UCIIONHATHCA B Pa3bl Me[IEHHEE.

Koneuno, komnuisnus u cOopka B MAIIMHHBIA KO BCerja IpefcTaBiseT coboit
mpo6ileMy IIepeHOCHMOCTH Ha KOHKPETHYIO IIAT(GOPMY - YTO HMEHHO BbI OXKHJA-
eTe Ha cepBepe B 00aKe, KOHKpeTHBIN THII Linux? A eciu obnayHoro mpoaiigepa
HY)XHO Oy[eT ITOMEHSTh MM BBl PelllNTe IepeiTH Ha YacTHOe 00JIaKo MITH CBOI
coOCTBEeHHBIH KiacTep? JTo 6BUIO ObI OIPOMHBIM IIPENATCTBHEM, HO, Oiaromaps
rpaHuIlaM KoHTeliHepoB Docker, BBl Mo)KeTe IpaKTHUECKH ITOTHOCTHIO M30IHPO-
BaTh JETAIU peaTH3allu, HACTPOMKY CHCTEMBI U ee ITaKeTOB M OMONHOTEK, OT
HeII0CPeCTBEHHOMH OIlepal[MOHHOM CHCTEMbI CEpBepOB B 00ake mnu Kiacrepe. [1o
CyTH, KOHTeIIHephI IIOJTHOCTHIO H30ABIIAIOT BaC OT 3aBUCHMOCTH OT JeTajlell o6iiaka
U OIIepPAllHOHHBIX cHcTeM, Iuib 661 Docker nin mogo6Has cucreMa KOHTEHHEPOB
IoAilep)KUBaNach Ha CepBepax, U4TO cefiyac IIPOCTO IOJpa3yMeBaeTcs KaK caMo
coboii padymeroineecs: TpeboBaHNe K IIPOBaiiepy 0OIayHbIX yCIIYT.

sI3bIk 1 IIaTdopmMa Java upe3BHIYAITHO MTOYIISIPHBI AJIS KITACCHYECKUX KOPTIOPATHB-
HBIX TIPUIIOYKEHUI, TPAKTUUECKU UIEAbHO IIEPEHOCITCS MEKAY TIaTGopMaMu U
OIEPAI[HOHHBIMU CUCTEMAaMH, & KOJIHUYECTBO PPENIMBOPKOB IJIs BeO-TIPUIIOKEHNUI,
CEPBUCOB U MUKPOCEPBHCOB ITOpaXkaeT BoobOpakeHne. Hauate pa3paGoTKy MOXKeT
ObITh He Tak OBICTPO U 3PdekTHO Kak Ha GO, HO eCclnH y Bac M3OIIPEHHBIN U
CIOXHBIN qoMeH (domain) mpumoxeHus (TO eCTh OIucaHue 00JIaCTH, B KOTOPOIT Ba-
11Ie TIPUITOXKeHNEe Oy IeT HefCTBOBATH), MOIb OOBEKTHOTO MTOX0/1a, TPOAYMAaHHBIH
IOU3aifH 1 CTAOUIIBHOCTD SI3BIKA, XOPOIIIO M3BECTHBIE IIABIIOHBI TPOEKTUPOBAHUS U
MIPAaKTUKK pabOThI, M COTHU Pa3HOOOpAa3HBIX HHCTPYMEHTOB Java MOTYT GBITh Kak
HEIb3s KCTaTH.

Bmo6aBok, riiaBHbIE UTPOKY 9KOCHCTEMBI Java U IIaT(QOPM AJIS STOTO SI3bIKa KPailHe
3aMHTEPECOBAHBI OCTABUTH ITOT SI3BIK B NUAepax pa3pabOoTKH Jake B MUpPE MUK-
pocepsucoB. Vet Gomnbimtas paboTa 1Mo yMeHbIIIeHHI0 TPebOBaHUI K OTIepaTHBHOI
IIaMATH, pa3Mepa BUpTyanbHol MamuHsb! JRE, u pasbuenus miatdopmMsl Ha MOAY-
JTY, TIO3BOJISIIOIIIETO MCKIIIOYHTD U3 IIPHIIOKEHNS HEHY)KHbIE MerabaiTsl GnOIHoTeK
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JAR. TTocmotpuTe Ha BupTyanbHylo MaiuHy GraalVM ot Oracle, onTumMusupyto-
IIIei 3aITyCK IIPOTpaMMBbl, I KOMITHIIMPYIOLIeH 6aiiT-Ko B OMHAPHBIH, MITH 6MOIHO-
texu Quarkus u Microprofile, cozgaroriine MUHUMAaTbHBIE MUKPOCEPBUCHI.

CTOpOHHUE 6MBNOTEKN N MHCTPYMEHThI

Bce paspaboTumKy paHO WM ITO3MHO CTANKHBAKIOTCA C IMOXOKUMH 3afadyaMy U
yacThIMH ITpo6iaeMaMu. Tak Kak XOpOIIUil pa3paboTYUK (M UelloBeK pa3yMHBIH B
I[eJTOM) KaK IIPAaBUIIO JIEHUB, OH IIBITAETCS CPa3y )K€ PEIIUTh 3afauy TakK, YTOOBI
HUKOTAa Oolbllle ¢ HeH He CTanKuBaThcsd B OymymieM. KommdecTBo e MHCTPY-
MEHTOB, 6MOIHOTEK, 6JIOTOB U CTApTAIIOB B TAKOH IIOIYJISPHOM M PACTyIIeH cTpe-
MHTENBHBIMU TeMIIaMHU O0OacTH KaK oONayHble BBHIUHCIEHHs IIPOCTO IIOpa’kaeT
BoOoOpakeHHe. MHOTHe 3a/1auyl pellleHbl, PelIalTcs, a 3aTeM HeMeIJIEHHO 3aHOBO
peIIaoTCS C pa3INUHON cTeneHbio 3PPeKTHBHOCTH, KaYeCTBOM NOKYMEHTAlluU U
YPOBHEM IIOAAEPKKU TOTOBBIX PELIEHU.

Ms1 GymeM HCIIONb30BaTh MHOTHE M3 HHX, HO 9TO He COBeT Ha OyAmyllee W He
“HIydInuii MHCTPYMEeHT WM OHOIMOTeKa M3 Beex . JTO NHUIIb Crocod ObicTpee
HAyYNUTHCS [IIABHOMY, He M300peras y)ke MHOTO pa3 pelleHHbIe Belu. BromnHe
MOJKeT OBbITh, YTO yIIOMSHYyTas B KHUTe OGHOIHOTeKa WM MHCTPYMEHT BBINIET U3
MOJIBI, 0OHAPYKATCS KPUTHUECKHE IIPOCUETHI, MIIN TIPOCTO OymeT 3aMeHeH Golee
yIOAaYHBIM KOHKYpPEHTOM. B 5T0 cityuyae JIHIIB ITIOMCK IT0 OCHOBHBIM T€MATHUECKUM
caiiTaM IIOMOKET BaM 3aMeHHUTh MX. OCHOBBI JKe OCTAHYTCs IIPEKHUMH.

OCHOBHbIe npoBanaepbl 061aUHbIX YCAYT -
Amazon, Google, Microsoft

OcHoBHbIe TexHOJIOTHH (KOHTelHepu3atus, Docker, opkectpauus cepsucos Kubernetes)
KOHIIETI[UY TTPUIIOKEH U, CO3MaHHbIX st o6aka Cloud Native, y)ke mpakTuuecku
rapaHTHPOBAaHHO PabOTAOT Ha BCEX IPOBaiigepax obiaka, Oyab TO TPU KUTa
obnmaunbix BhruncneHuit Amazon Web Services (AWS), Google Cloud Platform
(GCP), Microsoft Azure, poccuiickue #CloudMTS u SberCloud, unu mposaiinepst
MEHBIIIUX Pa3MepOB, UACTO TAK)XKe IpeIaraioluXx UHTepeCHbIe IIeHbl U YCIyTU
(Digital Ocean). [Ins Hac Ke 5TO O3HAYaeT, YTO HA JAAHHBI MOMEHT KOHIIEITLIHS
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cTaja CTaHJAPTOM, KOTOPBIN OUeHb IIIMPOKO IMOAAeP)KUBAETCsl, U OyIeT TOnep)KU-
BaThCsl HA MHOT'HE I'OJIbI BIIEpe/l, A 3HAUUT U3yUeHle ee OCHOB, M TEXHOJIOTUII B Hell,
IacT HaM KITI04H K 9 exTuBHOI pabore ¢ mobpiMu ob61akaMu. Co3qaHHbIe XKe eu-
HOXKIBI IIPUIIOYKEHHUS MOXHO OyIeT U ITepeHOCUTh MeXIy 0OJIaKaMU, U 3aITyCKaTh
B THOpUAHOM OOaKe, paboTarleM Ha HECKOIBKUX ITPOBariiepaXx OJHOBPEMEHHO.

AononHuntenbHble popMaTbl KHAMM Ha
ipsoftware.ru

51 HaMepeHHO cOo3[1aJl KHUTY, HCIIONb3ys COBpeMeHHbIe He3aBUCUMBbIe ITaT(GOpMBbI
st u3panus - LeanPub u poccuiickyio Ridero. OcHoBHas 11€7Th - CHUBHTD U3HEPIKKU
KITACCHYECKOTO HM3aTeNsd, B KOHEYHOM HTOTe COCTABIAIOIIME OOJbIIe ITOJIOBHHBI
CTOMMOCTH 3JIeKTPOHHOM KHUTH, U OCOOEHHO OYMa)KHOI BepCHIl KHHUTH (B 3TOM
clTydae IMPaKTHYeCKU BCS CTOMMOCTD COCTaBIIAeT TPAThI Ha IIeuaTh, XpaHeHue U pac-
IpocTpaHeHUs THpaka). KHura taxke HaMepeHHO chellaHa KOPOTKOM, yUHThIBAs
OTPOMHYIO TOCTYIIHOCTH CIIPaBOYHOI HHpopManuu B lIHTepHeTe, U LieHa ee OymeT
MHWHHUMAJIBHO paspemeHHoﬂ JIEKTPOHHBIMU Mara3uHaMHu.

Paznuunble maTgopMBbI IIPeIOCTABIAIOT pa3Hble YPOBEHb CepBUCa, PopMaThl KHU-
TH, ¥ HHCTPYMEHTBI [y paboTeI ¢ Heil. Baza kauru cosmana B popmare Markdown
Ha mratgopme LeanPub, cBepcrana mns pycckux miomangok ¢ momornsio Ridero.
Brr MoXeTe HAWTH M CKavyaTh BCe BAPHAHTHI M (OPMATHI KHUTH HAa MOEM CaiiTe
www.ipsoftware.ru, ocobeHHO eclnu Bac He YCTPOWJ H3HAYAIbHO IIONYyYeHHBIH
BaMU BapHaHT WU Popmart. Bosee Toro, kHura Ha carite 6yeT IOCTOSHHO OOHOB-
JIATbCA U MEHATHCA, B 3aBUCHMMOCTH OT HaﬁHeHHbIX OH_II/I6OK u HeO6XOJII/IMI)IX ao-
6aBennit. OGHOBUTH IIEYATHYIO BEPCUIO K COKAIEHUIO He TaK IIPOCTO, HO €CITH BBI
y)Ke KyIIHJIH U IIPOYHUTAIN IIeYaTHYI0 BEPCHIO, BB HaljieTe MCTOPUI0 M3MEHEHUI
KHHUTHU Ha caliTe ¥ MOXKeTe IPOUUTATh OOHOBIIEHHBIE ITIaBhI B 3JIEKTPOHHOM BHJIE.

OTKPpbITbIV TEKCT. brarogapHocTu

dra KHUTA co3maHa oTKpbITOH (free open source) u ee Texcr mocrymen Ha GitHub
10T OOHOBJIEHUI ¥ U3MEHEHU (peHOBI/ITopI/Iﬁ ivanporty/cloud-docker -k8s-book).
Eciu BbI yBUENH OIIHOKY, HETOYHOCTD, MITH YYBCTBYETE, YTO KAKOTO-TO MaTepHaa
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He XBaTaeT, OTKphIBaiiTe 3arpoc (pull request), 1 ero mposepro, U BaIIM H3MEHEHUS
TYT )K€ ITOSABITCA B JIEKTPOHHBIX BEPCUAX KHUTH. 1 O1aromapio HECKOIBKO UeNIOBEK,
KOTOpbIe BHECIIM UCIIPaBIeHNs U U3MEHEHHs B KHUTY (3TO UX yUeTHbIe 3allHCU Ha

GitHub):

« AdamPirson

« lex111 (Alexey Pyltsyn)

- alg (Aleksey Gureiev)

« SurPaul

« naumov-andrey (Naumov Andrey)



1. Mpunno>xeHwus, co3gaHHbIE
Ans obnaka — KoHuenuus
Cloud Native

“Texnonorun Cloud Native 1mo3BongroT co3maBaTh CIOXKHBIE CUCTEMEBI B
OUHAMUYHOM, COBPEMEHHOM Cpefle YaCTHOTO, THOPUIHOTO UIIH KOMMED-
yeckoro o6;1aka Cloud. BommoaroT Takoil MogXo/ B )KH3Hb KOHTEHHEPBI,
CepBHUCHBIe ceTKHU (service mesh), MUKpocepBHCH, HeM3MeHHas HH(pa-
CTPYKTypa M HeKIapaTHBHBIN CIIOCO0 YIIpaBleHUs pecypcaMu. YCTaB
¢onna Cloud Native Foundation, yrpasnsroriero crangapTaMu 1 00IIIUM
HaIpaBJIeHUEM KOHIIETTIIHH.

CoBpemeHHas pa3paboTKa KIAaCCUYECKUX IPHIIOKEHHI, BCIIOMOTaTeJIbHBIX CEePBH-
COB, MOOMIIPHBIX IIPHJIOKEHUI M UX CEPBEPHBIX KOMIIOHEHTOB, X IIPOIPAMMHOTO
ofecrieyeHus B IIENIOM ITOJpasyMeBaeT IOCTOSHHbIE U3MEeHEHUs (PYHKI[MOHAIBHO-
cru. YacTo HOBbIE (PyHKIMH ITOSBIIOTCS HECKONIBKO pa3 B feHb. [Ipu 9ToM 06HOB-
JIEHUS, UCIIPABIIEHNUs OIIMOOK U Ilepe3allyCKH He JOJDKHBI OCTAHABIMBATH CEPBUC
U [OCTYI K ero (GyHKIUIM HHM Ha ceKyHAy. [IpakTuuecku Becb MHP OObeqUHEH
III06TBHBIM CKOPOCTHBIM JOCTYIIOM B VIHTepHeT, M OJHOBPEMEHHBIH NOCTYI He
TOJIPKO MMJIIMOHOB, HO COTEeH MUIUIHOHOB IIONb30BaTellell K YAaYHOMY IIPHIIO-
)KEHHIO U CepBHCY OOINbIlle He SBIISETCS IIPEpPOraTHUBON TEXHHUECKUX THTaHTOB,
takux kak Google, Apple u Facebook, u BrionHe focTyneH MajleHbKOMY CTapTaIy U
MHAUBHUAYJIbHOMY IIpOrpaMMHUCTY. [IpHitokeHue JOIDKHO OBITH TOTOBO K ITIMKOBOM
Harpyske, He yMeHblIIas KauecTBO CBOero cepBuca. VIMeHHO TakuM u OyeT IpuiIo-
JKeHHe, ¢ caMOT0 Havaya CO3JJaHHOe [ paboThl B 00IaKe.
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OcHoBHble noso)xeHua koHuenuum Cloud
Native

Bo3MOXHOCTH ObICTPO ¥ 9(PEeKTUBHO HAPALTUBATH PYHKIHOHATHHOCTD IIPUIIOXKe-
HUSI, He TIEPEITIChIBAs U He JIOMasi yKe CYIIeCTBYIolre PyHKIIUU 1 KOMIOHEHTBL, a
TaK)Xe UX B3aNMOJeicTBUS, TpebyeT 0co60To MOaX0/Aa K pa3paboTKe B 001eM, U K
BBIITYCKY TOTOBBIX PETM30B U MX 3aIlyCKy Ha CepBepax B UacTHOCTH. Boiee Toro, s
KaKIOM 3a/Iayd XOPOIIl CBO¥M MHCTPYMEHT, UTO B MUpPE ITPOTPAMMHUPOBAHUS O3HA-
Yaer, uTo [UIA KaKIOU 3a[laull UyTh JIyUIlle MOTYT TTOOXOMUTh CBOM COOCTBEHHBII
SI3BIK, €0 HKOCHCTeMa M HabOp OGHOIHOTEK.

Peasi30BaTh 5TO BO3MOXXHO C IIOMOIIIBIO TAK Ha3bIBAEMBIX - MUKPOCEPBHCOB” (microservices),
c1ab0 CBA3aHHBIX MEXIY CO00II KOMIIOHEHTOB €IMHOM CHCTeMBI MU IIPHUIIOXKe-

Huda. OHE 0OMEHMBAIOTCI JAHHBIMU Yepe3 CeTh, UCIIONb3Ys CTAaHNAApPTHbIE CETEBbIE
IIPOTOKOJIBI, Kak IpaBuio 3to mpoTtokon HTTP u crammapr REST. Paspaborka

U OOHOBIIEHHE OTHOTO MHUKpOCepBHCa HHKAaK He 3aTparuBaeT OCTAJIbHbIE YaCTH
cucTeMbl. MUKpOCEPBUCHI CBA3BIBAIOTCA APYT C APYTOM depe3 CeTeBble IIOPTHI U
abCTpaKTHBIE IIPOTOKONBI, M KOKIBINM M3 HUX MOKET OBITh HAIlMCaH Ha JIOOBIX
MOAXOOAIINX A3bIKAX U TeXHONOrusIX. OOGHOBIAIOTCS H ITepe3aIry CKalTCs OHU TaKKe
He3aBUCHMO. MHUKpPOCEpPBUCHI YaCTO IIPOTUBOIOCTABISAIOTCA €JUHOMY, OOIBIIOMY
CEpBEPHOMY IPUIIOKEHHIO, TAK Ha3biBaeMoMy ~MoHOIuUTY (monolith).

3amyck Ha OJHOI OIepaI[MOHHON CHCTeMe Pa3HOPOMHBIX IIPUIIOKEHHI, HaIlHCaH-
HBIX C TIOMOIIBI0 CAMBIX PAa3HOOOPA3HBIX TEXHOJOTHI, KaK IIPABUIIO HE CYJIUT B
cebe HIUETO XOPOIIETo U3-3a KOHPIUKTA CHCTEMHBIX 3aBUCHMOCTEN, O1OINOTEK U
IIpaBUII focTyma. Ty mpobiaeMy OecTslile pelIaloT KOHTeltHeps! (containers). Kon-
TellHepBI — Jerkas opMa BUPTyalU3aliH, OHU Hale)KHO H30IHUPYIOT IIPHIIOKEHUS
APYT OT ApyTa W, B OTIIMYME OT BUPTYalbHBIX MAIWH, He TpeOyIOT ITOJTHOM ycTa-
HOBKH OTHENbHOM ONepallMOHHOM CHCTEeMBI. 3aIllyCK M OCTAHOBKA KOHTEHHEpOB
IIPaKTHUYE€CKU MTHOBEHHBI. PaBHOpOJlHI)Ie MOOYyIHu 1 6I/I6J'[I/IOT€KI/I TE€IIEpb CMOTYT
Y’KHUTBCA B OHOM cepBepe Linux, He Melas Apyr Apyry U He TpeOyd I 3aIrycka
MUHYT, KaK TpeOyIoT IIOJTHOLIEHHbIe BUPTyalbHbIe MAIITUHBIL.

OpnHO U3 IpPenMyIIeCcTB IPUIOKEHUs, pa30UTOr0 Ha MORYJIH U MUKPOCEPBHUCHI, pa-
forarolye 13 COOCTBEHHBIX KOHTEITHEPOB — TOHKO HaCTPOEHHOE TOPH30HTANIbHOE
Macitabuposanue. [losiBisieTcss BO3SMOKHOCTD BBIIENHUTH Hanboiee HarpyKeHHY 0
YacTh CUCTEMBI U 3aIlyCTUTh I €€ CEPBUCOB U KOMIIOHEHTOB CTOJIBKO 3K3€MILIA-
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POB, CKOJIbKO HEOOXOUMO IIsi 06paboTKY TeKyIIei Harpy3ku. [iist aToro Tpebyercs
MIPAKTUYECKU HEOTPAHWUEHHAs! BBIUMCIUTENbHAS MOIIIHOCTD, PACTYIIas o Tpebo-
BaHUIO (€€ ellle Ha3bIBAIOT IITACTUYHOI) — 9TY MOIIb 00ECTIEIMBAIOT KOMMEPUECKIE
mpoBarifeps! obmaka, takre kak Google Cloud (GCP), Amazon Web Services (AWS),
SberCloud, Yandex.Cloud.

Haxoser, MoITHOe, TUHAMUYHO MeHAIOIeecs IPHIIOKeHHe, COCTOSIee U3 COTeH
pacipeqelleHHbBIX KOMIIOHEHTOB, COeUHEHHBIX MeXOy co00ll 1o ceTH, TpebyeT
IIOCTOSTHHOTO Haj30pa U OYEHb CIOKHOTO yIpaBIeHHs, B TOM YHCIe M I Mac-
mTabMpoBaHUA U OOHOBJIEHHS KOMIIOHEHTOB. 3[1€Ch ITIaBHYIO POJIb UTPAET OPKECT-
partop koHTeiHepoB (orchestrator), caMbpIM IOITYISIPHBIM CPedy HUX 63 COMHEHMUs
sBisgercsa Kubernetes. [na HabmoneHus Tpadrka MeKIy KOMIOHEHTAMH, 3a/IePiKeK,
rpaMKOB HCIIONHEHNs 3aIIpocoB 1 cbopa u aHanmu3a KypHauoB (logs) cymiecTBy-
I0T IeJIble KOMIUIEKCHI IIPOTPAMMHBIX PeIlIeHHUI, XOPOIIO HHTETPHPOBAHHBIX C
Kubernetes.

nepBble BbiBOA4bl

[TomBoas KpaTKUIl MTOT, MBI IIOCTAaBWIN 3agady CO3[aTh MAKCHMAalbHO T'HOKOE,
yCTOMYHMBOE K OTKasaM, BCerja AOCTYIIHOe IPHUIIO)KEHHe, CIIOCOOHOE BBIAEepKaTh
IIMKOBBIE HATPy3KW, M YBUMAENH, KaK 9Ta 3afiadya MO)KeT ObITh pellleHa. VIMeHHO
OIIMCaHHbIE TIOAXOX U METOMBI SBISIOTCS OCHOBOI IPUJIOKEHMUsI, CO3MaHHOTO IS
paboTs! U pa3BepThiBaHUS B 061ake (cloud native). Bor ero xmoueBsie aTpubyThi:

« Muxkpocepsucwo. (microservices) kak crroco6 MakCUMaTbHO BO3MOKHOI ¢1ab0it
CBSI3M MEXIy MOACHCTEMAaMU IIPUIIOKeHHs. 110 cyTi 9T0 KOMIIOHEHTHAs pas-
paboTka, ¢ IpHUILIeNoM Ha abGCONIOTHO HEe3aBUCHUMBIH APYT OT ApyTra IPOoIece
paspaboTKu, CBOGOJHBII BEIOOP TEXHOIOTUH, a TAK)KE He3aBUCHMbIe BBIITYCKH
HOBBIX BEPCHII U UX pa3BepThIBaHUE Ha CepBepe.

« Konumeiinepu! (containers) — jerkas BUpTyaJIu3alus B IIpefeiax OJHOM oIle-
palMoHHOM cucTeMbl (Kak mpaBmiio Linux), He TpeOyroimas “TsSHKenbiX~ BUPTY-
AJbHBIX MAIIIMH, BKITIOUAIOIIUX B Ce0s IIOJTHYI0 OTAENbHYO OTIEPAI{OHHYIO0 CH-
cremy. KoHTeliHepbI TO3BOJIAIOT MHOKECTBY MUKPOCEPBUCOB HE3aMETHO APYT
A gpyra paboTaTh Ha OMHOM cepBepe, B IIpefenax OJHOI OIepalOHHOM
CHCTEMBL.
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+ DnacTUYHas, IPAKTUUYEeCKU 6ECKOHEUHO [OCTYIIHAas P HeOOXOOUMOCTH BbI-
YHUCIUTENbHAs MOIITHOCTh, TO €CTh HOBbIE M HOBBIE CepBepa [Isl 3aIlycKa KOH-
TeTHepOB. ITU cepBepa MOIDKHBI 001agaTh 9PEeKTUBHBIM, aBTOMATUUIECKUM,
JIETKO BOCIIPOM3BOVMBIM CIIOCOOOM 3aIrycka 1 KoHpurypanuu. Kak mpasmuio,
9TO 00ecIIeurBalOT KOMMepUYeCcKHe IIpoBaiifiepsl 00JIaKOB, BiIajerolue 60b-
IIMMH I[eHTpaM{ JaHHBIX. BoJbllIne opraHuM3anuu MOTYT ce6e ITO3BOIHUTH
COOCTBEHHBIE IIEHTPHI AAHHBIX C pabOTAIOIMMHU Ha MX OCHOBE UYACTHBIMU
o6TaKaMu.

« Opkecmposka W ympaBieHHe KOHTeiHepaMu, BHYTPH KOTOPBIX HaXOMSATCS
MHKPOCEPBUCHI B OTHOM HJIM MHOXECTBe 9K3eMILTIpoB. OCHOBHBIM HHCTPY-
MEHTOM yIpaBileHus sBisgercs ceituac Kubernetes, MOIITHBII, paciinpseMbrit
OPKeCTpaTop, CIIOCOOHBIN YIIPaBIATh, OOHOBIATH, MacIITaONpPOBATh, HACTPA-
MBaTh B3aNMOJENCTBHE 1 COTeH MUKpocepBucoB. OpkecTpaTtop paboraer ¢
HabopoM (PM3UUECKUX WU BUPTYalbHBIX CEPBEPOB B KiIacTepe.

« Habmiooenue (monitoring) 3a CIIOXXHOM CeThI0 MUKPOCEPBHCOB M MX B3aUMO-
HeicTBUEM, B TOM YHCIE 3a COCTOSIIIMMHU M3 MHOXECTBA MENIKHX CETEBBIX
BBI30BOB TPAH3aKI[UAMU U KOMILTEKCHBIMU omeparusMu. Heobxomumsl 3¢-
¢eKkTHBHBIe HHCTPYMEHTHI [Isl cOopa 1 aHanmu3a KypHaiuoB (logs). B nuaamu-
YeCcKO¥, paclpeieNIeHHOM cpefie M000I MeNKUil BHI30B MOXKET TauTh B cebe
MPUYHHY 00111ero c60s.

Tenmeps maBaiiTe B3IMITHEM UyTh MMOAPOOHEe, KaKHe TEXHOJIOTUH, TOIXOABl U apXu-
TeKTypa 00ecriequBaiT ycrex Kakgoro u3 croimnos koHeniuu Cloud Native.

MukpocepBUCbI — GbICTPbINA LUK
pa3paboTKM N NOCTOAHHbI BbIMYCK

Muxpocepsucs! (microservices) — ouepeqHOI BUTOK pa3BUTHsI KOMIIOHEHTHOM pas-
paboOTKM IPOTPaMMHBIX KOMILIEKCOB U IIPHUIIOXKEHN . PasbueHue ClIo)XHOI 3agaun
Ha 6oJIee IIPOCThIE COCTABHbIE YACTH, U3OJALUS CIOKHOCTH M ITOUCK aOCTpaKIHIA,
TO3BOJIAOINNX YIIPOCTUTD U CHENATh 3aauy YIIpaBIdeMON M pelIaeMoN, — OCHO-
Ba IIPOTpaMMHUpPOBaHMUA B LenoM. Pa3bueHue mporpaMMBbl Ha ITaKeThl, PYHKIHHY,
KJTacChl, a 3aTeM M Ha COBEpIIEHHO He3aBUCHUMO paboTailnue APYr OT Apyra
KOMITOHEHTBHI JIOTMYECKH BbITEKAeT U3 aHaIu3a 3aJaul.
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MuxpocepBHCH — 9TO KOMIIOHEHTHI BAIlero IIPUIIOKEHHs, paboTarolrie He3aBUCH-
MO APYT OT ApyTra B obllake U COeIHHEHHbIe MEKAY CO00Ii He MPIMBIMU BbI30BAMU
BHYTPH OFHOTO IIpoliecca, a Ilepefadeil JaHHBIX T10 CETH C MCIOIb30BAaHUEM 3apa-
Hee OroBOpeHHbIX TPOTOKOIOB (06610 HTTP nnu gRPC) u mopToB.

DNMaCTUYHOCTh U MPAKTUUECKU HEOTPAHMUEHHAs BBIUYMCIUTENbHAS MOIIHOCTH 00-
JTaka IaT HaM BO3MOXKHOCTh Pa3OUTh IPUIIOKEHHEe Ha JIOTHUYECKIe KOMIIOHEHTBHI,
3allyCcKaTh UX W yIPaBISITh UMM HHAUBUAyanbHO. [I[pu HEOOXOMMMOCTH JIETKO
YBEITUYUTH IIPOITYCKHYIO CIIOCOOHOCTH MIPUIIOKEHMUS, YBETTUYHB KOJIUYECTBO SK3EM-
IUISPOB KOMIIOHEHTOB (pabOTalIIUX B BUOE MHUKDPOCEPBUCOB), HCIBITHIBAIOIIUX
HanOOIBIITYI0 HATPY3KY. ITO TAK Ha3bIBAEMOE 20PUZOHMATbHOE MACUMAOUPOSAHUE
(horizontal scaling unwu scaling out) — mpu pabore B 0671aKe €r0 BO3MOXXHOCTH TIPaK-
TUYeCKH 6e3rpaHUYHbI, TPH YCIOBUU BBIOOpA YAAUHOM apXUTEKTY PbI IIPUIIOKEHU,
Harolerl BO3MOKHOCTh Pa30UTh ero BEIUYKCIUTENbHbIE IIOTOKY Ha He3aBUCHMBbIE Ua-
cru. BeprukanpHoe MaciiTabupoBaHue ke IIOApa3yMeBaeT POCT MOIITHOCTH OJJHOTO
cepBepa U ero armapaTHbIX BO3MOKHOCTEIH, YTO KpaiiHe OTpaHUUEHO |, 6ojee Toro,
MOII[HBIE CepBePbI 0OBIYHO OYEHD JOPOTH.

[Tepenaua maHHBIX MEXIY MHKPOCEPBHCAMH OCYIIECTBISIETCS IO CETH II0 XOPOIIIO
M3BECTHBIM IIPOTOKONAM, ITOANEP)KUBAEMBbIM ITPAKTHUYECKU BCEMH H3BECTHBIMU
SI3bIKAMU U UX 6ubnnoTekaMu. MHKpocepBHCHI OOINbIIle He SBISITCI YaCThi0 e1-
HOTO IIPOEKTa U PEIO3UTOPUs B CHCTEMe KOHTPOJIS BePCUii, U pa3pabaThIBaIOIIIIe
UX KOMaH/IbI Tellepb CBOOOIHBI JeNIaTh 000 BHIOOP, TTO3BONSIONINT 3(PPEKTHBHO
PELINTD 3a/1a4y, CTOSINYIO IIepe] KOMIIOHEHTOM. DTO OTKPBIBAET ABEPH I OBICTPO
MEHSOIIErocs MUpa TeXHOJIOTHH, ¥ KOTAA-TO CHEeNIaHHBIM BBIOOP apXHTEKTyphl U
sI3bIKA [AJIS1 OJJHOTO KOMIIOHEHTA OOJIbIIle He JUKTYEeT TOTO )Ke HOBBIM KOMITOHEHTaM
U CepBHCaM.

Topa3no MeHBUINIT pasMep M MeHee CBS3aHHas C APYTHMHU KOMIIOHEHTaMH (PyHK-
OUOHAIBHOCTD ITO3BOJIAIOT IIPOTPaMMUCTAM 6I)ICTpO IIpUBOAUTH B JKM3Hb HOBBIE
Ufien, IPOBOAUTH pPeaKTOPUHT KOfa M IpoOOBAaTh HOBbIE IOAXOMBI M IIPOLECCHI
paspaboTku. PasyMHbII pasMep Kofa [elaer mporecc paspaboTku 3hPeKTHBHBIM
¥ YXOOGHBIM. JTO Ke II03BOJISET IIPOIIle HACTPOUTH CHCTEMBI IIOCTOSHHOTO KOHTPOJIS
Ka4yecTBa U pa3BepThIBAHNS CHENIAHHBIX n3MeHeHni Ha cepsepe (CI/CD, continuous
integration and delivery) u coenats ux pa6oTy IpO3payHON U BBICOKOIIPOM3BOMH-
TEJIbHOI, MO3BOJISISE IIPOTPAMMIUCTAM OBICTPO IIPOBEPUTH, OBLIO JIU MX IIOCIENHEE
M3MeHeHUe YIaYHbIM.
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O6paTHOIT CTOPOHOI KOMITOHEHTHOH pa3pabOTKM B pacIIpefieleHHON cpefe sB-
JNfeTcs OTCYTCTBHE TapaHTHUU pabOTOCIIOCOOHOCTH — 000 CeTeBOI BBI3OB, B
OTJIMYHE OT BBI30BA (PYHKI[MM BHYTPH €QHHOTO IIpollecca, IIOABEPKEH OTKa3aM U
c60sIM, MHOT/Ia B TeUeHHUe JOJITOr0 BpeMeHH. Pa3MbIThIe I'PAaHUIBI MEXIY MUKPO-
CepBHCAaMM AUKTYIOT aKKYpaTHBIN BIOOP IIPOTOKOJIOB U IIepeaBaeMbIX CTPYKTYP
IOaHHBIX. TeCTHpOBaTh B3aMMO/Ie/ICTBIe MUKPOCEPBHCOB, B3aMOMEHCTBYIOIIHX 110
ceTu, HHOTHA OBIBaeT KpariiHe CIIOXKHO.

Mer mogpo6Hee pacCMOTPUM HEKOTOpBIE acIeKThl AU3aiiHa U pa3paboTKU MHUKPO-
CEpPBHUCOB U ITOXOXUX Ha HUX KOMIIOHEHTOB B OT/IE/IbHOI IJIaBe.

KoHTenHepbl — MU30aLNSA U rapaHTUS
Hen3MeHSeMOoCTN Bepcui

MBI TOJBKO UTO YBUENHU, KAK MHOTO ITOTEHIIMATBHBIX [IPEUMYIIECTB MOXKET IIPHU-
HecTH ¢ co0oii pa3bueHne IPUIIOKeHNs Ha He3aBUCHMble KOMITIOHEHTBI, MITH MUK-
pocepBuchl. Oco6eHHO OHUM B)KHBI ISl IIPOIPAMMUCTOB, ITOTYYAOIIUX HAMHOTO
6orblrre cBOOOMBI B CBOMX SKCIIEPUMEHTAX M BbIOOpe TexHonmoruu. OqHaKo 3aIycK
TaKUX KOMIIOHEHTOB J{OJDKEH OBITH OBICTPBIM, a B3AUMOEHCTBYIO[ME TEXHOIOTHHI
IOIDKHBI y)KUBAThCI Ha OOHHUX U TeX jKe ceppepax (B Ipemenax kiacrepa) 6e3
KOH(IMKTOB U CIIOKHBIX KOHPUTYPALIH.

Pemuts 5Ty 3aauy MOKHO BUPTyalbHBIMU MalllMHAMH, 3aIlyCKas HA HUX MUKPO-
cepBuchl. OMHAKO BUPTyaIbHAsA MallIMHA TpeOyeT YCTAaHOBKYU U 3aITyCKa OTAENbHOM,
CaMOCTOSTENIbHOM OTIEePaI[MOHHO CHCTEMBI, M BpeMs ee 3allycKa feiaeT ObICTphIe
MacIITabupoBaHNe U ITepe3alyCcKk KOMIIOHEHTOB IIPAaKTUYeCKH HeBO3SMOXXHBIM. Kak
MBI y)Ke TIOHSUIH, 3Ty 3ajady OepyT Ha ceOs KOHTEeIHepHI C UX JIETKOM BHPTyaau3a-
[l ¢ TIOMOIIbI0 BO3MO)KHOCTeH Linux (mmpu HE0OXOOUMOCTH MOXKHO 3aITyCKaTh
KOHTEIHephl U Ha IPYTUX OIEPAllMOHHBIX CUCTeMax). Bpems 3amycka KOHTeliHepa
IIPaKTHUYECKU HEOTIMYNMO OT OOBIYHOTO Iporecca Linux, a M30IAUus IIpUIIoKe-
HUI, UX aNIOBbIX CUCTEM U OTpaHHUUYEHUEe UX PECYpPCOB Mallo UeM OTIUYAeTCsI OT
IIOJIHOLIEHHOM BUPTYJIbHOM MAaIllWHBL

Bce comeprxumoe (paiiibl ¥ 3aBUCUMOCTHU TIPUIIOYKEHUS WU €T0 YaCTH), He0OXOI1-
MoOe MIJIs 3aIlyCKa KOHTeHepOB, YIIaKOBbIBaeTcs B 06passl (image). BakHbIM CBOII-
CTBOM 00pa3za siBisieTcs ero HeusmeHHocmy (immutability), o xakmoit oTmenbHOM
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METKH, UIIA BEPCHUH, 9TOT0 0bpasa. [loMeHATh IOMeUeHHBII OlIpeelleHHbIM CII0CO-
6oM 06pa3 ¢ N3BECTHOI KOHTPOIBHOM CyMMOI YK€ HeBO3MOXXHO. C IIpaKTHUECKOH
TOYKH 3pPEHHs 5TO O3HAUaeT, UTO CO3[aHHas KOTAA-TO CHCTeMa, HAaCTPOEeHHas U
paboTaroImas ¢ orpeeIeHHbIM HaOOpOM MUKPOCEPBHUCOB, YIIAKOBAHHBIX B 00pa3bl
[y 3aIlycKa B BHUJe KOHTEIIHEepOB, Telleph BCeria MOXKeT OBITh 3aHOBO BOCIIPOHS3-
BefleHa B JTI000I HEOOXOMMMBII MOMEHT. DTO Ba)KHOE KAaueCTBO 80CNPOU3E00UMO-
cmu (reproducibility) rapaHTHpyeT yBepeHHOCTD B TeKyIeM COCTOSHHH CIIOKHOII,
COCTABHOM CHCTeMBI. MBI MOKeM OBITh YBEepEeHBI B TOM, UTO paboTarolas cucreMa
He ObLTa 3aITyIlleHa JaBHO TOTEePSIHHBIM M HUKOMY OOIbIIIe He M3BeCTHBIM HaG0pOM
930T€PUYECKUX CKPHUIITOB.

B rimaBe mpo KOHTeIHepHI MBI TOpOOHee Y3HAeM HCTOPHUIO BUPTYaJIbHBIX MAIIUH U
KOHTEIHEepOB, UyTh ITOApOOHee B3TITHEM Ha MeXaHU3MBbI X pabOThI M HA OCHOBHOI
MHCTPYMEHT pa3paboTuyuka ajs paboTel ¢ KoHTeltHepamu — Docker.

0O6/1aK0 — HeM3mMeHHas 3J1aCTUJYHas
NHPpaCTPYKTYypa. “©PeHnKC” BMeCcTo
“"CHe)XNHKN"

ra KHHUTA [T pa3pabOTUNKOB, U AJIS HAC, TOCTIE TOTO KaK MBI CO3[aeM CepBEPHOE
IPUIOKEHUE UM CEPBHUC, 3aUacTyi0 HAUMHAETCS [JOBOJIBHO TyMaHHBII IHEPHO
ero peanvHoll sxkcnmyamayuu (production), Ha OCHOBHBIX cepBepax KOMIIAHHHU.
Knaccuuecku YIIpaBJI€EHHUEM U 3aIlyCKOM I'OTOBOT'O BBIITYCKA ITPUJIOKEHNUS 3aBEAYIOT
aAMHHUCTPATOPBL, HIH onepamopul (operators), 3aBeAyOIIe BCEMH AeTATIMH Ha-
CTPOMKH U yIIpaBieHus cepBepamu. OmrepaTopsl MOTYT HUCIIONB30BATH COBEPIIEHHO
OTHENbHBII OT pa3paboTKU IIPOIecC 3allyCKa U CBOM COOCTBEHHBIE MHCTPYMEHTEHI
7S yIIpaBIIeHHs] HACTPOKAMHU CepBEPOB.

s pa3paboTYMKOB B IOJOOHOM IIpoOLiecce HKCIUIyaTal[M KCIpaBIeHHe U aHa-
U3 OMIMO0K MM HECTAaHOAPTHBIX CUTYallMi MOYXET CTaTh HACTOSIIEN TOJOBHOI
6onbro. Ecmu ympapneHue sKcIDTyaTanueldl COBEPIIIEHHO OTHENEeHO OT BBIITyCKa
Y TeCTUPOBAHWs HOBBIX BEPCHUIi, aHATU3 U BOCIIPOM3BeeHHE OLINOOK 0COOEHHO
CIIOKHBI, TaK KaK HACTPOMKU U BEpCHUH OIIepAIlOHHBIX CUCTEM U UX 3aBUCHUMOCTEN
MOTYT 3HAUUTEIIbHO OTINYATBCA OT T€X, YTO UCIONb3YTCA IIPU TECTUPOBAHUY UIIU
JIOKAJIbHOM OTJIaJIKe.



1. Ilpunoxenus, cospanuble st o6maka — xkouuenuus Cloud Native 18

Oco6eHHO TSKENO YIIPaBIATh M aHATH3UPOBATh ITOBeleHHe OOJIBIION CepBepHOI
CHCTeMBI B CIIyYae, eCIi KXKIBII cepBep IpefCTaBiseT co00i YHUKAIBHYIO CHe-
)KUHKY  (9TOT TepMuH npemioxui Maptun Payiep), To ects 06IagaeT YHUKAIb-
HBIM Ha00pOM HacTpOeK U KOH(PUTYpaLUil OIIePAIMOHHON CHCTEMBI U ee aIlllapar-
HOTro obecredeHus. B aToM ciryuyae yHKIMOHAIBHOCTS CHCTEMBI CIIMBACTCS C YHH-
KaJIBbHOCTBIO CepBepa M CTAHOBUTCS OYEHb TPYRAHO BOCIIPOM3BOAKMOI U TOBOJIBHO
HecTaOUIIbHO.

Topasmo mpoiie BOCCTAHABIMBATE U KOIIHMPOBATH CEPBEP, €CIU OH IIPENCTaBIISIET
coboii “erukca”, cioCOGHOTO OGBICTPO BOCCTAHOBUTHCS U3 3apaHee MOATOTOBIIEH-
HOTO 06pasa (“memia”, eciu BhIpAKAThC B TEPMUHAX JiereHabl). Ee myulre, ecinu
9TOT 06pa3 He GMHApHAs KOIMS HVCKa, a CIIMCOK YeTKUX MHCTPYKIIHIL, 110 IIaram
BOCCTAHABIIMBAOIIMX COCTOSIHIE CepBepa M3 U3BECTHBIX, TIPOBEPEHHBIX KOMITOHEH-
TOB. JTa MHCTPYKLUMS XPAHUTCS B CHCTEME KOHTPOISI BEPCHI C MCTOPUEN BCEX
n3MeHeHH. [Ipumeps! — n3BecTHbIe HHCTpyMeHTHI Terraform u Ansible. Cepsep,
CO3IAaHHBIN IO WHCTPYKIUH, Bcerga OyIeT OQUHAKOBBIM U, TAKUM 06pa3oM, obec-
[IeYnT Hen3MeHsieMyl0 HHPpacTpyKTypy npunoxenus (immutable infrastructure).

Eciu u paspaboTumKy, ¥ OIepaTopbl UMEIT HOCTYII K JIETKO UNTAeMOT, JIETKO BOC-
CTaHABIMBAEMOI KOHQUTYPALNK CBOMX CEPBEPHBIX CHCTEM U KIACTEPOB, IIPOLIECC
mepefiaur BBHIIYIEHHBIX CEPBUCOB M3 Pa3pabOTKU B HKCIUIyaTALMI0 CTAHOBUTCS
IIPO3pauHbIM U JIETKO MOAAep)KUBaeMbIM. BoccTaHOBIIEHHE CPeIbl A TECTHPOBA-
HUS WM SKCIUTyaTal[iy He IpefcTaBisieT coboil mpobiaeMsr. ClnusHUe IPOLeccoB
paspaboTKu M yIpaBleHHUs MHOTAA ellfe Ha3bBalOT IpoueccoM DevOps (mesorc,
development + operations).

O6nauHble cepBepa KaK HeNb3s Jyullle ITOAXOOAT AN PeaTu3alluy YIIOMSHYTBIX
BbIIIIE “(DEHUKCOB”, TPOBEPEHHBIX, HEM3MEHEMBIX CEPBEPOB C IIPO3PAUHOM UCTOPH-
eri. [ly6muunsble mpoBaiigeps! obmaka, Takue kak Amazon AWS, Google GCP nimu
Yandex.Cloud, co3garoT cBoM BUpTyaIbHble MU peasibHble cepBepa U3 TIIATEIbHO
IIPOBEPEHHBIX, O€30TIACHBIX BEPCHUI M3BECTHBIX ONEPALIMOHHBIX CHCTEM, KOTOpBIE
He OyIyT BHE3aITHO MEHITHCS B IIpoliecce paboTsl cepBepa. Bamra komanma DevOps
3aTeM MOYKeT MCIIOJIb30BaTh IIOATOTOBIIEHHBIE 3apaHee NWHCTPYKLHUHU IS JOTIOTHHU-
TeJIbHOI aBTOMATHYECKOHM HACTPOMKHU 3TUX CEPBEPOB.

B Mupe KoHTeITHepOB Bce CTAaHOBUTCA elrle Ipoire. [IpoBarimepr! obaka Kak Ipa-
BUJIO IIPEJOCTABIAIT ONTUMU3MPOBAHHYIO OIIEPALlMOHHYI0 CUCTEMY [JId 3aIlyCKa
KOHTeITHepoB (Jaiie Bcero 3To ocobas Bepcus Linux). Bce saBucumoctn m mo-
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TIOTHUTEIbHbIE HAaCTPOMKU BBl IIPOMU3BOAMUTE YK€ BHYTPU CaMOIO KOHTeMHepa U
yKasbIBaeTe UX IPU CO3MaHUU ero o0pasa, IoMeuasi eT0 BepCcHeil. ITa BepCcHs 3aTeM
MOKeT MHOTOKPATHO 3aIlyCKaThCs B BUJ€ KOHTeHepa U y)Ke HUKOI'TIa He MeHIEeTCs.
YrpasneHue CIOKHBIMH CepBEPHBIMU KOHPUTYpaI[UIMU 3HAYUTENbHO YIIPOIaeT-
¢, U, TI0 CYTH, JII000IT WiIeH KoMaH/Abl, paboTatiei B popmare DevOps, criocoben
6e3 0coboro Tpyna IMOCTPOUTH M BOCCTAHOBHUTH OOy KOHPUIYPALHIO CHCTEMBI,
OT TeCTHMPOBAHUS [0 pealbHOM 3KCIUTyaTallM{, IIPOCTO HCIIONb3ysd HOCTYIIHOE B
CHCTeMe KOHTPOIS BepCUIl OIIMCaHUe Pa3BepPThIBAHNUS U 3aITyCKa CUCTEMBI.

HakoHer, 0OCHOBHbIE ITPOBatiiephl 00JIaKa Kak MPaBUiI0 0OIaqar0T MOIIHBIMU II€H-
TpaMI/I OAHHBIX. HpI/I HEOOCTAaTKe BBIUHCIIUTEJILHON MOIITHOCTH U pOCTe HOHyHHp—
HOCTH BAIIIErO TPUIIOKEHUST BbI CMOYKETE MUHAMUYHO PACIIMPUTh CBOM Kilacrep,
No0aBUTH B HETO HOBBIE CEpBEpA U 3aIllyCTUTH HA HUX HEOOXOIUMOE KOJTUUECTBO K-
3eMILISIPOB BAIIIUX MUKPOCEPBUCOB. ABTOMaTU3UPYET 3TOT IIPOIECC OPKECTPATOP
Kubernetes.

OpkecTtpoBka Kubernetes — geknapaTtuBHoe
onucaHwue CoCTOAHUSA

[TonyunB HEM3MEHHYIO, SIIACTUYHYI0O HHPPACTPYKTYPYy U BCE MPEUMYIIIECTBA H30-
IAUY ¥ OBICTPOTO 3aITyCKa KOHTEHEPOB, BBl HAUMHAETE HY)KOAThCs B MHCTPYMeH-
Te, 00JIaIaoIleM JOCTATOUHOM MOIIBI0 M THOKOCTBIO [Isi ympasieHus umu. Op-
kectparop Kubernetes, co3maHHbIIl Ha OCHOBE IPOBEPEHHOM TOJaMU B KOMITAHUHU
Google cucremsl yrpasieHnus KOHTeliHepaMu Borg, o6mamaer BceM HEOOXOUMBIM
IUIsl 3allyCKa W YIIPABIIEHUs CIOKHBIMM CHUCTEMAaMMU, Pa3BEPHYTHIMU B OOIAKe.
Bce ocHOBHBIE KOMMepueckue Iposaiifgepsl obmaka, Google Cloud, AWS, Azure,
poccuiickre Yandex.Cloud, #CloudMTS u ocranbpHble, B 003aTeIbHOM IOpSIAKE
MIPEeIOCTABISIOT cepBUChHl Ha ocHOBe Kubernetes.

Vcxopnsiit ko Kubernetes orkpsiT u Haxoputes Ha GitHub, 310 omna 13 cambix
MIOITYJISIPHBIX IIPOEKTOB C OTPOMHBIM KOJIMYECTBOM IIPOTPAaMMHUCTOB U KOMIIAHUH,
paborarorux Hag HUM. 3anmycTuTh Kubernetes Bo3aM0o)kHO Ha cBoeM COOCTBEHHOM,
yacTHOM o0Jlake U KJacTepe, a HauaTh SKCIEPUMEHTHI MOXXHO U BOBCE HA CBOEM
HOyTOYKe, UCIIONb3Ysl COBEPIIIEHHO ITONHbIE JIOKAJbHbIE pean3alliy, TaKue Kak
Docker for Desktop, Kind n Minikube.
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Kak mb! yBuzmenu B ycrase ¢ponna Cloud Native, mexnapaTuBHoe onrcaHue IBIsSeTCs
HEOTHEMJIEMOI YacThi0 3TOI KoHIeniuu. B caydyae ¢ Kubernetes sTo osnauvaer,
YTO BMECTO pa3BepTHIBAHMS U 3aITyCKa IIPUIIOKEHU T (YIIaKOBAHHBIX B 00pa3bl KOH-
TENHEPOB) SIBHHIMU KOMaHOaMU U3 CKPUIITOB U T€PMUHAIA, TPEOIOYTUTETHBIM
SIBIIsIETCS Jcenaemoe cocmostue kiracmepa (desired state). CocrossHue omuUCHIBaeT
BCE CHCTE€MbI, MUKPOCEPBUCHI U CETEeBble HACTPOMKHU CHCTEMBI, a YIIPaBIISOIIAs
cucrema Kubernetes 3a6otutcs 0 ToM, 4TOOBI KITacTep MPeACTaBIsI cOO0I HMEHHO
emaemoe cocrosaue. CocrosHue onncaHo B ¢garimax YAML. B rimapax, mocssireH-
HbIx Kubernetes, MbI y3HaeM Bce ieTalnu 0 HEM U HAYYMMCSl OIKCHIBATH CUCTEMY
OeKJIapaTUBHBIM CIOCOOOM.

NHCTpYyMeHTbI ANnA c6opa >XypHanoB n
HabnwaeHus

PasBepHyB cucTeMy M3 MHOXeCTBAa MHUKPOCEPBHCOB, OOIIAIOIIMXCS MEXIY CO00I
II0 CeTH, 3a4acTyl0 aCHHXPOHHO, MBI ITOJyYUM B3PBIBHOI POCT Pa3sHOOOPA3HBIX
YCIIOBUIL, IPU KOTOPBIX cHcTeMa OyfieT BecTH cebs OTIMYHO OT upeana. B ornmnune
OT MOHOJIUTHOTO IIPUIIOXKEHUs, KypHaIbl (logs) KOTOpOro MOXHO aHATU3UPOBATH
B OTHOCHTENIbHOM IIOpSiiKe M He BOJHOBATHCSA O COOSIX BBI30BOB BHYTPH OMHOTO
Imporiecca, B pacIpefelleHHONM, MUKPOCEPBUCHOM Cpefie KaKIBIN BBI30B MOMKET
COPBATHCS MIIM BHECTH KaCKaIHBIHN COOI.

Boxpyr konnennuu Cloud Native croxunace orpoMHasi, ATMHAMHYHAs 9KOCHCTEMaA
pelleHnI U TPOAYKTOB, IIOMOTralolas pelinTh Hen30eXHble IIpobIeMbl pacipe-
[eNIeHHBIX aCHHXPOHHBIX cucTeM. [Ipexe Bcero sTo “cepBHCHBIE CeTKH (service
mesh), Takue kak Istio u Linkerd. Cmbicn TepMmuna “service mesh” coctout B
YIIOPSIIOUeHHH U yIIPaBIeHN! CETeBBIMY IIEPETOBOPaMU MUKPOCEPBHCOB, HO CIIOBO
“ceTp” y)Ke HaBHO U IIPOYHO 3aHATO, X MbI HCIIONB3YEM CETKY , YUTOOBI YMEHBIINTD
mytaHuily. CepBUCHbBIE CETKH peIIaloT MHOTHE IIPOOJEeMbl, 0T BO3MOKHOCTD
HaOJII0IATh 33 CETEBBIMU BBI30BAMM, CTPOUTSH I'PaEl, ITOIyYaTh 3aAepP)KKI U MHOTOE
npyroe. Cucremsl cbopa MeTpHK, Takue Kak Prometheus, mosBoisfioT HHTerpu-
poBaTh METPHKHU Ballleil CHCTeMbI B e[UHBbIE L[EHTPhl HaOomeHus (K IpuMepy,
Ha ocHoBe Grafana). Ympasinenue xypHanamu, HanmpuMmep Fluentd, cmpasnsercs
co c60pOM U yIOpsIOUEHHEM AECSTKOB Pa3sHOOOPA3HBIX KYPHAIOB, ITOTYUEHHBIX
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OT MHKpPOCEpBHCOB. MBI ellle pa3 BCIIOMHUM 3TU HHCTPyMEHTHI, Korma Oymem
paccMaTpUBaTh MUKPOCEPBUCHI B CIIeMyIOIIeH TIaBe.

Paspab6oTka Ha npakTuke — 12 paKkTopoB
o6nayHoOro NpUIoXKeHnA

Teopus u xonuenius Cloud Native, To ecTs IpuITIOKeHNI, CO3MAHHBIX AJIS 00IAKa,
II0Ka BBIMISAUT CTPOMHO U JIOTWUYHO, M OCTAIBHYIO YaCThb KHUTH MBI IIOCBATUM
IIPaKTUYEeCKOMY IIPUMEHEHHIO ee OCHOBHBIX yacTeil. OgHaKo Bcerga MHTEPeCHO
y3HATh “BBUKUMKY  OTIBITA KOMITAHWIT, KOMAH[ ¥ IIPOTPAMMUCTOB, KOTOPbIE YKe
morpo6oBany pa3paboTKy TaKUX IMPUIOKEHUI U YBUAETH BCIO TOJHOTOTHYIO IIPO-
6JI€M, C KOTOprMI/I HpI/IJZ[eTCH CTOJIKHYTLCH, — KaK MBI 3Ha€M, B HpOI‘paMMI/IpOBaHI/II/I
MHOTHE HerI/IHTHOCTI/I CI(pI)IBaIOTCSI VMEHHO B MEJIKHUX OeTalIdX.

Komanpna obmaunoro cepsuca Heroku, momymnsaproro Bi6opa miist HeOONBIINX KO-
MaH[ ¥ MHUKPOCEPBHCHBIX CHCTeM, cobpalla CBOM HaONIONEHUS B KaTaJor U3 12
¢axropos (12 factor app), HaTHUMe KOTOPBIX B AU3aifHe U pealU3al[UN CHCTEMBI
PE3KO ITOBBIIIAET €€ IIIAHCHI Ha YCIIEIIHY0 paboTy B 00I1aKe U IIPOCTYIO IOAAEPKKY
rOTOBOI cucTeMbl. OTCYTCTBHE 3THX (PAKTOPOB HIIH, UTO XYy’Ke, BBIOOP IIPOTHBOIIO-
JIOKHBIX PEIIeHNIT MOXXET BITIOCIIEICTBUY yCIOKHUTH Pa3spabOTKy U pa3BepThIBAHIE
o6ravHOTO NMpHUIIOKeHH. [laBaiiTe TOCMOTPHUM Ha 9TU (PAKTOPHI U YBUIUM, KaK OHH
cooTHOCATCS ¢ mookeHnsamu KoHnennuu Cloud Native.

1 — EanHasn 6a3a Kkoga

Becr xop mpumnoxeHnd, MM MUKPOCEPBHCA JOJDKEH HaXOOMUThCA B CBOEM OTHEIb-
HoM penosuropuu (GitHub unu uro-to eme). Mcnonp3oBaTh OQUH peIO3UTOPHUIL
Al HECKONBKUX CEPBHCOB HE PEKOMEHJYeTCd M3-3a BO3PACTAIIIUX CIOKHOCTU
cOOPKH M CBA3aHHOCTH MEXAY KOMIIOHEHTAaMHU CHCTEMBL B riaBe mmpo MHKpocep-
BUCBHI MBI ITIOpoOHee y3HaeM, II0YeMY 3TO XOPOIIas MBICIb.

2 — fiBHOe onuvucaHue n nsonauunA 3aBUCMMOCTEN

O6mayHoe TpHUIIOKEHME HU B KOEM ClIyd4ae He MOIDKHO PacCYMTBIBATH, YTO Ha
cepBepax KiacTepa uTo-To Oy[aeT MOCTYIIHO WUIIH IIpefyCTAHOBJIEHO. JTOT (aKkTop
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OTIIMYHO HAKIIAJbIBAETCS HA PEKOMEHIYEMBIil crIocob paboThl ¢ KOHTEHHEpaMH —
BBI BCETHa CIOCOOHBI 3aHOBO ITOCTPOUTH 06pa3 KOHTENHepa CBOEr0 MPUIIOKEHUs
(o6pruno ¢ mmomormbio Dockerfile), u oH BkIouaer B ceOs Bce HEOOXOMUMOE ISt
pabotsr: mobsIe 6ubmroTeku JAR, makers Node.js u Tak manee.

3 — YnpaBneHue KoHpuUrypauumemn

['mbxoe mpunoxeHHe u30eraeT BKIIOUEHHUS JIOOBIX JI€MEHTOB KOHPUTYpaLHHU B
CBOIT MCXOHBII KOJ — 3TO MApOJIH, afgpeca 6a3 JaHHBIX, JaXKe IIOPTHI MUKPOCEPBHUCOB-
IIapTHEPOB. BonbIIyo IoMoIIb B peanusauy sToro gpakropa okassisaer Kubernetes.
OH, XOTb U He MOXXET BaC 3aCTAaBUTh BHIHECTHU BCI0 KOH(PUTYpPAIUIO B IepeMeHHbIe
oKpyskeHHs (environment variables), mpegocrasiser ygoOHbIe HHCTPYMEHTHI, TAaKUe
KaK ‘cexpeTsl” (secrets) u kapTol KoHPuUryparuu (config maps). OHM OIUCHIBAIOTCS
nexnapaTuBHO B daitmax YAML. Mensis KapThl KOHQUTYpaIy, Bl C JIETKOCTHIO
MO’KeTe pa3BepHyTh CBOIO CHCTEMY B COBEPILIEHHO [PyTOM OKPY)KeHUH, HaIIpuMep,
A7 OTIIA[KU MIIM Y HOBOTO KIIMEHTa Ha ero COOCTBEHHBIX cepBepax.

4 — BcnomoraTtesibHble pecypcbl Yepes KOHGUrypauuio

Cucrema, UCITOIB3YIOIIAs NOMOIHUTENbHbIE BHEIIIHIE CUCTEMbI U PECYPCHI, TAKUE
KakK 6a3bl MAHHBIX, XPAHUIIUIIA HECTPYKTYPUPOBAHHbBIX TaHHBIX, TouTOBbIe 1 CMC-
CEPBUCHI, B HIeale MaKCUMAIbHO abCTparupyer CBOU CBSI3U C HUMHU. BoineneHue
TOYHOTO MHTep(erica A1 pabOThI C HUMHU U BhIHECEHUE B ITEpeMEHHbIE OKPYKeHHs
BCEX IMMapaMeTPOB Uil MOCTYMAa W COEOUHEHUs C TAKMMHU PeCypcamMu ITOMOTYT
CHCTEME YMEHbBIINUTh KOIMYECTBO 3aBUCUMOCTEN U IPUBHECYT JIETKOCTH PabOTHI B
pasHOOOpa3HbBIX 00IaKaX U OKPYKeHUsIX. BHOBD, KapThl KoHpUTryparuu Kubernetes
OTIINYHO cripaBsTcs. s 6oJiee CIIOKHBIX CITyuaeB MOXKHO OIIUCATh PECYPC B BHU[E
HecranmaptHoro o6bvekTa Kubernetes (CRD, custom resource definition).

5 — CTporoe pasgeneHue NOCTPOEHUSA M 3anycka
cucTeMbl

CucreMa He TOJDKHA 3aIlyCKAThCs U3 HEIIPOBEPEHHBIX N3MEHEHUI B KOME UITH KOH-
¢urypanuu. CobpanHas ¢ moMoIrsio mocrossHHoI c6opku (CI, continuous integration)
CHCTeMa IToOMevaeTcs BepCHel WM MeTKoH (tag), Bce cobpaHHBIe OHMHAapHBIE U
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KOH(UTYpaHOHHBIE (PAFIIbI JOCTYIIHBI AT [Tepe3aIycKa B cIIydae IpobIeMbl. ITOT
¢axTop mpekpacHO obecrieunBarT 00pasbl (image) KOHTEHEPOB — OHU HEU3MEH-
HBI TI0CJTIe COOPKH, BbI 3HAETE UCTOPHIO BEPCHUIL B PETIOZUTOPUY 00pa30B (K IpUMepY
Docker Hub) u Moxere cTporo BocmpousBecTH TH000€ COCTOSHHE CHCTEMBI, He
OTKAThIBAsI [Vl 9TOTO HUKAKUX U3MEHEHHUT B KOJIE.

6 — CepBucChbl 6e3 cOCTOAHMSA

MuxkpocepBHCHI 067TAYHOTO IPHUIIOKEHNUS B Heane He 00IafaloT BOOOIIe HUKAKIM
COCTOSIHHEM U CTApaloTCs He XPaHUTh HUKAKUX IIPOMEXYTOUHBIX Pe3yIbTaTOB M
BBIIAYM APYrUM cepBepaM (stateless, share-nothing). 9to mossonser mo6uThcs ner-
KUX MacCIITabHpyeMOCTH U BOCCTaHOBIIEHNsI cucTeMbl. He0OXOMMMO pacCYUTHIBATH
Ha AMHAMUYHOCTH OOJlaka M Ha TO, YTO JIIOOOI cepBep MM JUCK MOXKET OBITH
Ilepe3amyleH B 00yl MUHYTY. [laHHBIe JOIDKHBI XPAaHUTHCS B CIIEI[HATIH3UPO-
BaHHBIX CEPBUCAX IJIs JAHHBIX, 00BIUHO YIIPABIsIEMBIX 00IaKOM, — 00JIauHBbIX 0a3ax
manHbIX (Cloud SQL, Amazon RDS), kamax Memcached u gpyrux. Kak M1 yBugum,
MMEHHO MHUKPOCEPBHCHI (€3 COCTOSHUS HaMHOTO IIPOIe CO34aBaTh C IOMOIIBIO
Docker u ympasnsars Kubernetes.

7 — [ocTyn uepes ceTeBble NOPThI

MuxpocepBrCHI 00II1aI0TCS Yepe3 ceTeBble ITOPThI, 00bIYHO ¢ momorrpio HTTP B cti-
ne REST, orceinas naunusie B popmate JSON mnu XML, unu ucnoiap3yoT 6MHAPHBII
nporokon gRPC. Ecitn MUKpocepBUC BBI3BIBAET APYTHE MUKPOCEPBUCHI-TTAPTHEPHI,
afipeca DOCTyIIa K HUM U MX IOPTHI XPAHATCS OTHEIBHO B KOH(PUTYpALTUHU MITH C I10-
MOIIIBIO CHCTEMBI OOHApYKeHUs cepBuUCOB (service discovery). [lanHoe TpeGoBaHume
U bHO HCIIONHAETCS KOHTeHHepaMU, KOTOpble OOBSBIAIOT, II0 KAKOMY IIOPTY
oHu OGyIyT OXKHAATh COeNUHEHUI, u cepBucaMu (service) Kubernetes, onucsiBaro-
IITUMH, KaK 3TH IOPTHl OyOyT HOCTymHBI B Kiactepe. Kubernetes obecreunBaer
oOHapy)XeHHe CEepBUCOB € MOMOIIBI0 TTpocThix nMeH DNS. Bee Heobxomumoe st
paborst HTTP cepBepa HaxoguTcs BHyTpU KOHTelHepa (BCTpOEHHBIE cepBepa, Ha-
npumep Netty mis Java).



1. Ilpunoxenus, cospanuble st o6maka — xkouuenuus Cloud Native 24

8 — MacwTtabunpoBaHue yepes 3anycK
AOMNONHUNTENIbHbIX 3K3eMNNspoB

KoHIernmums MEUKPOCEpBHCOB ITO3BOISIET CHU3UTDH KOJIHMUECTBO PECYPCOB IS UETKO
BBI/IEJIEHHOTO KOMIIOHEHTA CHCTEMBI M IIPOBECTH €r0 TOYEUHOE OPH30HTAIBHOE
MacIuTabupoBaHIe — 3TO BO3MOXKHO TOJBKO B CIIyuae MHKPOCEPBHCOB 6e3 COCTOs-
Hus (paxrop 6). Kubernetes memaer macirabuposaHue, B TOM YKCIIe aBTOMaTHYe-
CKO€ B 3aBHCHMOCTH OT 3arpPy3KH CUCTEMBI, TPUBHAIBPHOM 3aauell U IIOAAEepKUBa-
eT KeJlaeMoe KOJIMYECTBO HK3eMILISIPOB MUKPOCEPBHUCA.

9 — BbICTPbLI 3aNYCK N HaAe)XHasA OCTaHOBKA

MuxkpocepBHCHI JOIKHBI 3aITyCKAThCS KaK MOYKHO ObICTpee, BHOBD B L[EIISX OBICTPOIL
aflanTalli¥ K BO3pacTaoleil Harpyske u 6oiee 3PPEeKTUBHOTO HCIIOTH30BAHUS
0CBOOOXKIAOINNXCS pecypcoB. JlerkoBecHas BUpTyanu3aunus KOHTelHepoB Linux
AeJaeT 3aIlyCK HOBBIX KOHTEHHEPOB IIPAaKTHUECKH MIHOBEHHBIM, IIOUYTH HEOTIIH-
YUMBIM OT 3allycka o0bI4HOro mpormecca. OTCYTCTBHE COCTOSHHUS U JaHHBIX B
OCHOBHBIX KOMITOHEHTaX OM3HEC-JIOTHKH II03BOJISieT OBICTPO UX OCTAHOBUTDH MU
OOHOBUTH 6€3 MOTePH JAaHHBIX U (PyHKI[MOHATBHOCTH.

10 — OamHakoBas cpefa pa3spaboTku u aKcnayatayunm

B GonbInux pacmpemeneHHbIX CUCTEMAX, 0COOEHHO €CIIM UCIIONb3YETCs CIIOMKHAs
aBTOpU3AIUs, PONHU, a3kl JaHHBIX, 00TAYHOE XPAHUIIKIIE JAHHBIX, CPasy sKe BO3-
HUKaeT BOIIPOC KaK OPraHU30BaTh Cpely pa3paboTKU C TOXOKHUM IIOBELEHUEM IS
OTIIAIKK U TTPOBEPKHU HOBOTO Kojia. YacTo B 1eNsX 9KOHOMHUY TTPOU3BOACTBEHHBIE
o6TayHble CHCTEMbI 3aMEHSIOT Ha MEHee MOIIHbIE MU JaKe Ha JIOKAJIbHbIE SMY-
JIATOPBI, KOTOPbIE OTHAIEHHO HATIOMUHAKT Cpedy dKcruryaTauuu (production), Ho
BCe JK€ UMEIOT MHOYKECTBO MENIKUX Pa3iUUUiL, U HA3BIBAKOT 3TO CPENOIl pa3pabOTKK
(dev environment).

ABTOpBI 12 (aKTOPOB SIPOCTHO IIPOTECTYIOT IIPOTHUB IMOAOOHOTO ITOAX0AA — Cpefa
paspaboTKy, cpefja TeCTUPOBAHUS U Cpeia KCILTyaTallHy JOJDKHBI IIOTHOCTHIO COB-
IajaTh, faKe €CIU IpHUAeTCd IIaTUTh 3a JOIOIHUTENbHbIE pecypchl. B moiarocpou-
HOM ITaHe 3TO COKOHOMHUT MHOXKECTBO PeCcypcoB Ha IIOMCKe Ipo6jeM U chenaeT
BO3MO)KHBIM 0oJIee OBICTPBIH BBIITYCK Hale)KHOTO HOBOTO Kopa. Sl mymaro, MHOTHe
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M3 HAaC CTAIKHUBAINCH C HEIIOJITHOLIEHHBIMHU CpE€NaMU paBpa6OTKI/I ¥ abCONIOTHO He
IIOAAAIIMUMUCA BOCIIPOU3BEACHNUIO B HUX OLIINOKAMHA peaHLHOﬂ IKCILTyaTalluu.
Ananmns omnoKu B TAKOM ClIyda€ 3HAUNUTEINDbHO YCIIOKHSETC.

XoTs koHTerHephl u Kubernetes He cMOTyT aBTOMATHYeCKH IPEeOOCTABUTH BaM
UOEeHTUYHBIE CPeIbl, OHU CHENAIT 3TO HAMHOTO ITpolile Or1arogaps HEU3MEeHHOCTH
06pa3oB KOHTENHEPOB, PabOTAOIIUX B CHUCTEME, U JIETKOUM MepEeHOCHMOCTH KOH-
qmrypaunﬁ YAML. CnenoBanue (baKTopaM 2, 3, 4 1 6 TaKXXe COeJIaeT CO3daHue
HIOEHTUYHOM cpedsl padpaboTku mpoire. Bosee Toro, eciu cpensr abCONIOTHO UEH-
THUYHBI, TO JTF0O0I UIIeH KOMaH/Ibl CMOYKeT BBIITOIHUTH Pa3BepThIBAHUE, TPUOITIKASL
koMaHAay K DevOps.

11 — XypHanbl logs B Buae notoka cobbiTnia

B kaccuuecknx MOHOJIMTHBIX CHCTeMaX >KYpPHAIBI IUIIYTCA Ha AUCK, B (AiIbL.
Hcnonp3yercs 3apaHee BBIOpAaHHBINA (OpPMAT, apXUBAIUsg UM HHCTPYMEHTHI IS
ux obpaborku (Hampumep, Log4] mmsa Java). Curyanus KapRUHAIBHO MeHSETCS
IJI KOHTeHEPOB M CHCTeMbI U3 pacIpeelIeHHBIX MHKpocepBUCOB. KoHTeltHepsI
a¢peMepHBI U UX (ailToBas CHCTeMa IpoIlafaeT BMeCTe C UX OCTAHOBKOI, pa3sHble
TEXHOJIOTUH IIPUMEHSIOT pa3iInuHble POPMAThI )KYPHAIOB, a IIOHSITH, YTO IIPOKCXO-
OUT C CUCTEMOM IIeTMKOM, II0 Pa3HOPOMHBIM Ky pHAllaM KpaiHe CII0XHO.

B o61auHOM IIpHITOKEHIH 5Ky PHAJIBI He COXPAHSIOTCS U He oOpabaTsiBaroTcs. Bee 3a-
IIUCH [IeTIal0TCA B CTaHAAPTHBIN BIBOJ (standard output), TOT caMblif, 4TO BBIBOMUT-
sl B TEpPMUHAJI IIPY PyYHOM 3aIrycke. VIMEHHO cTaHIapTHBIN BBIBOJ HCIIONb3YeTCs
B KoHTeliHepax u Kubernetes. [Jomonuurensueie pemrenus (ELK — ElasticSearch
+ Logstash + Kibana nmu Fluentd), paboraromue nmox ymnpasmenuem Kubernetes,
cOOMpPAIOT JKYpPHAIBI C Pa3INUYHBIX MUKPOCEPBHUCOB, (OPMATUPYIOT, XPAHAT UX U
IIPeIOCTABIIAIT NHCTPYMEHTHI VIS IIOITHOTO aHAJIH3a.

12 — AGBMVHUCTPUpPOBaAHME KaK YacTb NMPUI0XKeHUS

I[OHOJIHI/ITCJIBHBIGE AAMUWHUCTPATUBHBIE 3aJa4Yl, TAKNE KaK MUT'PDAIUI JaHHbIX WU
YOoajl€eHrue HEyAdaUHbIX 3amnucen u3 pacCIipegeJI€EHHOT0 K3IIla, MOTYT HCIIOIHATHCSI
TOJIBKO U3 CPEABI IKCITYyaTalluH, 3TU 3aJa4l TECTUPYIOTCI BMECTE C IIOCTPOEHUEM
" BBIITYCKOM CHCTEMBI U IIOCTABIIAIOTCA BMECTE. yBepeHHOCTI) B TOM, 4YTO OOIIOJI-
HUTEJIbHOE aAMUHUCTPUPOBAHUE CACIAHO ITPOBEPEHHBIM CII0COOOM U B HY)KHOfI
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cpefie, YMEHBIIHUT KOJIINYeCcTBO oIINO0K. HensMeHHOCTh KOHTeITHepOB U JIETKUIH OT-
KaT K IIpebIAy UM BepcusM pa3seprsiBanuii (deployment) B Kubernetes mossomat
HCIIPaBUTDh HEYJaUHbIN BBITYCK CHCTEMBL.

Pe3slome

3asepinas cBo¥i 0630p mMupa Cloud Native, MOXKHO TOAYEPKHYTb, YTO B ITOM
KOHIIETIIIUY CKOHI[EHTPUPOBAH MHOTOJIETHHUI OIBIT TEXHOJIOTUYECKUX TMTAHTOB,
TIPOIIEIIUX TYTh OT HEePBbIX M[El, BOIUIOIEHHbIX HA HECKOJIBKUX CIabbIX cep-
Bepax, mpocreimumu crpannnamMu Ha PHP m MySQL, k reorpaduuecku pac-
mpeneneHHbIM, paboTaIIUM B BUE HECITKOB THICIY MUKPOCEPBHUCOB CHCTEMAaM,
IIPAaKTUUYECKU HEYSI3BUMBIM K IIPOCTOSIM, TMKOBBIM HAarpy3KaM U TpaduKy MUIITH-
apaoB IONb30BaTenei co Bcero mupa. Co3maBaeMble BAMU CHCTEMBI MOTYT OBITH
0ojiee CKpOMHBIMU, OJJHAKO pa3pabaTbiBas X POKIEHHBIMHU IS ob11aka”, BbI BOC-
IIOJIb3yeTeCh OIIBITOM THICSY MHKEHEPOB U YCIEIIHBIX KOMIIAHUIT U pa3paboraeTe
MIPUIIOKEeHUs, YIOOHbIe B SKCIUIyaTalluU U MOANEP)KKe, HafexHble kKak Google u
Yandex.



2. MnkpocepBUCHI

“HeBO3MOXXHO OMKCATh TEDMUH “MHKPOCEPBUC”, TIOTOMY UTO He CyIIle-
CTBYeT Ja)Ke CJIOBApPHOTO 3araca Ajsd 3Toi obmacTu. BMecTo 3TOT0 MBI
ONUIIEM CIUCOK THUIIMYHBIX YEPT MUKPOCEPBUCOB, HO CHOEIAEM 3TO CO
CIIeAYIOLI[ell OTOBOPKOI — GOJIBIIMHCTBY MUKPOCEPBUCHBIX CHCTEM IIPH-
CyIIM JIHIIb HEKOTOPbIE U3 IPHUBEAEHHBIX YEPT, HO HE BCErAa, U JaXkKe
IJI COBITATAIONINX uepT OyAyT 3HAUMTENbHbIE PaslUuMs OT KaHOHA.
Maptun ®aynep (Martin Fowler), oqHO 13 TIepBBIX BBICTYIUIEHU, TIOCBS-
IIIeHHBIX TTIyO0KOMY aHATU3y MUKPOCEPBUCOB).

Kax MbI BBISICHUIIM U3 IIEpPBOI TNIaBbl, 0630pa KOHIEIINH 1 TEXHOIOTUI, CO3aH-
HBIX 1 o6naka” (cloud native), mpakTHueckn HEOTHEMIIEMOI YaCThIO IIPOEKTHPO-
BaHUS U pa3paGOTKH IPHIIOKEHUI sl paGoThl B 06IAKe CTAIU “MUKPOCEPBUCHL
(microservices), ocobeHHO GypHO BOpBaBILIKECS B TPEHJ IOMYJISPHOCTH Ha BOJIHE
ycrexa cTeka TeXHOJOruil u cnocoba paspaborku Netflix, Twitter, Uber u mo atoro
umern or Amazon.

OrmpeienuTh TOYHO, YTO ITO 32 APXUTEKTYPA U UeM OHa POPMATIbHO OTIIUYAETCS OT
oueHb M3BeCTHOro 1o 3Toro moaxoma SOA (service oriented architecture), To ecTsb
ApXHUTEKTYypbl OPUEHTHUPOBAHHOI Ha CEPBUCHI, OBOJIBHO CIOXHO. MHOTHeE KOIIbs
CJIOMaHbI Ha KOHPepeHITUIX U QopyMax, CO30aHO MHOXKECTBO OIOTOB, MOXXHO CIIe-
JIaTh OIpeMeNeHHbIE BHIBOMBL. [Ipeke Bcero MUKpOCEPBUCHI OTIIMYAKTCS OT “MOHO-
mutoB” (monolith), mpumoxeHuit, CO3AHHBIX C TOMOIIBIO € TUHOM TEXHOIOTUH UITU
m1aTOpMBbl, BHYTPU KOTOPOI HAXOMSITCS BCS [EOBas JIOTHKA CHCTEMBI, aHAIU3
OaHHBIX, 00CTY)KMBaHHUe U BbIaua JaHHBIX IT0JIb30BATENbCKUM HHTepPericam. Jlro-
6oe B3aMMOeCTBHE MOTYJIEH, CEpBUCOB M KOMIIOHEHTOB BHYTPU MOHONIHTA, KaK
MIPAaBUIIO, IIPOUCXOAUT B PAMKaX OHOTO MU MAKCUMYM HECKOIbKUX IIPOLIECCOB.

[I1r0CHI MOHOHUTA OUEBUAHBI — MIHOBEHHAsI CKOPOCTH OOIIIEHUS MEX/TY CepBUCAMU
Y KOMIIOHEHTaMH 3a4acTyI0 B paMKax OHOTO ITporiecca, ob1ras 6a3a Koja, MeHbIIIe
OTpaHMYEHMUI Ha B3aMMOJEHCTBHE MEXAYy KOMIIOHEHTAMU M MOXYJIIMH, MeHee
o61ue, 6oJiee TOUHbIE U BbIAeNIeHHbIE HHTEPPEChl MEeXTYy HUMH.
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OpnHako ¢ pa3BUTHeM OOJIAUHBIX BBIUMCIEHUIT U OCOOEHHO JIETKUX KOHTEHHEpOB,
M30IIUPYIOIIUX JTI00ble TEXHOIOTHH, BO3pacTaHHEM CKOPOCTH oOMeHa HaHHBIX II0
cetH, oOIIell HAAEXHOCTH U BCTPOEHHOM YCTOMUMBOCTH K OTKa3aM, IIPeJOCTaB-
JsieMBIX OCHOBHBIMU ITpOBaiijiepaMu o6liaka, cTaJo 0coOeHHO yIoOHO pa3buBaTh
IIPIJIOKEHEe Ha MHO)XECTBO 0ojlee MENKUX IpHiIokeHHUil. Jlerko oOMeHuBasch
nHpopmariueit (kak mpaBuio, 3170 TekctoBbiit popmatr HTTP/JSON unu qBouvHbIil
¢opmar gRPC), oHM TpemoCTaBIAT APYT OPYTy CHOKYCHpPOBAHHbBIE, MaleHbKUE
YCIIYTH U CEPBHCHI, He3aBHCHMBbIE OT HCITOJIb30BAHHBIX IS UX pealn3alliy TeXHO-
JIOTHIA.

[Tomo6HOe pazbueHUe UOeaNbHO JOXKUTCA Ha pasfeleHue OusHec-QYHKIUHI B 00-
I[eM IIPUIIOXKEHHH, a, UTO ellle JIyYIlle, BeTUKOJIEITHO pa3ensieT 00a3aHHOCTH OO0TIb-
III0¥1 KOMaHAbl HHKEHEPOB Ha He3aBHCHMble, MalleHbKIe KOMaH/Ibl, CIIOCOOHBIE K
9KCITIEPUMEHTaM, OBICTPBIM U3MEHEHHSIM U UCIIOIB30BAHUIO JTFOOBIX TEXHOJIOTHI.

MoOHONUNTHI

Kpacusoe crmoBo moronum (monolith) omuceiBaeT Xopoiio u3BeCcTHBIN, HauboIee
YacTO WCITOIB3YEMBIN CIIOCO0 paspabOTKK MPOrPaMMHOTO MpOAyKTa. Baia ko-
MaH/Ia OIpeMeNnseTcs ¢ HabopoM TpeOGOBaHUIl K TPONYKTY U JeNaeT MPUMePHBIN
BBIOOD TEXHONOTHMI U apXUTEKTypbl [lanee BBl CO3MA€Te PEMO3UTOPHI IS UC-
xogHoro kopa (wamre Bcero GitHub), Brimensere ofinyo (yHKIHOHAIBHOCTD U
6ubmroTekn (IIBITAsICh COKPATHTH KOIIMUECTBO IMOBTOpsifoterocs komga, DRY — don’t
repeat yourself!), u Bcs koMaHma moGaBisieT HOBBINA KOI U (YHKIMOHAIBHOCTD B
9TOT €MHCTBEHHBIN PEMTOZUTOPHUIA, KaK IpaBuilo, uepes Bersu koma (branch). Kox
KOMITUJITUPYETCS €MMHBIM 6II0KOM, COOMPAETCsi OHOM CUCTEMON COOPKU, U BCE MO-
IyJIbHBIE TECTHI IPOTOHSIOTCS TAKKE Cpasy, AV BCero Koxa uenukom. Pedakropunr
U MaciITabHble U3MEHEHUs B TAKOM KOJI€ CENaTh JOBOIBHO MPOCTO.

OpnHaxo, ecu 6paTh pa3paboTKy B 06JIake U 3a4acTy0 MTHOBEHHO M KapAUHAIBHO
MeHsoIrecss TpeboBaHus coBpeMeHHBIX Web ¥ MOOMIIBHBIX IPUIIOKEHUH, OIU-
caHHBIE yI0OCTBA IPO3ST HEKOTOPHIMY HEXOCTATKAMU.

CK/NIOHHOCTb K EAMHOVI TeXHoOJ1I0rmm

ERuHBIN peno3uTOpHI KOa ¥ OMHA CUCTeMa COOPKY eCTeCTBEHHBIM 00pa3oM BeIyT
K BBIOOPY OCHOBHO¥ TE€XHOJIOTMH U SI3BIKA, KOTOpble OyAYT HCIIONHATH OOINBIIYIO
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yacTb pa6oTsl. Kommuisiuus u c60pka pa3HOPOIHBIX S3bIKOB B OTHOM PEIIO3UTOPUHN
HeyOOoOHBI, Ype3MepHO yCIOKHIIOT CKPUIITHL COOPKY M YBETHUHBAIOT BpeMs 3TOI
c60p1<1/1. BzaumopernicTBre Koa U3 pa3sHbIX 43bIKOB U TEXHOJIOTUI He BCETMa JIETKO
OpraHu30BaTh, MPOIIe UCHONb30BaTh cereBble BbI30BbI (HTTP/REST), uro emre
CHUJIbHEee MOYKET 3aIyTaTh KO/, KOTOPBIM HAXOMUTCS PSAOM OPYT C APYTOM, OJHAKO
00111aeTcst TOCPeACTBOM abCTPAKTHBIX CETEBBIX BHI30BOB.

Tem He MeHee, AT KOXIOH 3a1aUN €CTh CBOM ONITUMAJIbHBIN HHCTPYMEHT, U SI3bIKU
IIPOTpaMMHPOBAHUS He UCKII0UeHre. MUKpOcepBUCH], MaKCHMAaJIbHO pa3buBas U
M307IUpPysd KON YacTel CHCTEMBI, HAl0T IPAKTHYECKU HEOTPAHUMYEHHYIO CBOOOMY
B BbIOOpe sI3BIKA, MIAT(QOPMBI U pealn3aliy 3afadyu 0e3 B3PBIBHOM CIOXHOCTHU
c6bopku mpoekra. Kak MbI BCKOpe yBUAHMM, KOHTEHHEPHI C OJIECKOM CIIPaBISAIOTCS
C 3afjadyel JIETKOBECHOI BHPTyalM3allMU U COBEPIIEHHO pa3iIMuYHble TEXHOIOIUHU
CITOCOGHBI C JIETKOCTBIO B3aMOMEIICTBOBATH APYT C APYTOM.

CNno>XHOCTb MOHMUMAaHUA CUCTEMDbI

YacTo roBopsT, uTO 6OINbIIIAs, CO3MaHHAas eAMHBIM MOHOIMTOM CHCTEMa CII0KHA IS
IIOHMMAaHMS [JI1 HOBBIX UJIE€HOB KOMaHAbL. B Mupe TeXHONOrHI Hepeako pasMep
KOMaHJIBI Pe3KO pacTeT, TpebyeTcss CPOYHO CO3[aTh HOBYI (YHKIIMOHATBHOCTD, U
KITIOUEBBIM (PAaKTOPOM CTAHOBUTCS CKOPOCTh Hauana paboThI ¢ Hel U ee KOJOM paHee
He3HAKOMBIX C Hell IPOTpaMMUCTOB. MHe KakeTcs, UTO 3TO JOBOJIBHO HEOAHO3HAY-
HBIFI MOMEHT M KaueCTBEHHO CHellaHHas CHCTeMa C pa3bueHreM Ha MOXYJIH, IIpa-
BUJIBHOWM WHKAIICYJIIIIUEN U CKPhITHEM BHYTPEHHUX BUHTHKOB OyeT He CIOKHee
114 IOHMMaHUs, YeM CEThb U3 [IEeCITKOB MUKPOCEPBHUCOB, B3aUMOENCTBYIOIIUX 110
ceTH. Bce 3aBUCHT OT MUCIUILIMHBI U KyJIbTYpPbl KOMaHbI.

Ho B ofiiem crmyuyae CTOMT IpHU3HATh, YTO CO3MAaHHAs KOMAaHOM (C ee BHYTpeH-
HUMH JUCIUIUTHHON U KyJIbTYpOIH) CHCTeMa cKopee Oyner Gojiee IIpO3pavuHOi U
MIOHATHOM B BUJE MUKPOCEPBHCOB U KAaueCTBEHHO pa3feJeHHBIX APYr OT Apyra
pENo3UTOpPUEB, UeM B BHUE OIPOMHOTO KOa PasMEpPOM B COTHH TBHICSY CTPOK,
0COOEHHO eCIM HOBBII IIPOTPAaMMUCT HaYMHAeT paboTy Haj YeTKO OIIpefeIeHHON
3a/jaueii B OTHOM MUKDPOCEpPBHCE.
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TpyAHOCTb ONPo60BaHUA MHHOBAaLA

MoHonuTHas, CUIBHO CBA3aHHAs CHCTEMa, TIe KOJ MOXKET JIETKO IONYYUTh HOCTYII
K IPyTHM MOQYJISM U HauyaTh MCIIOIb30BATh UX B TeX )Ke OJaruXx IeNnsixX He [enaTh
Ty e paboTy 3aHOBO (0OIIre MOAYNIH M OGHOIMOTEKH), MOXKET B pe3ylbTare 3a-
TPYLHUTH CO3aHNe HOBBIX BO3MOKHOCTEI, HE CIIOCOOHBIX M/€abHO BIIHCATHCS B
CYLLIECTBYIOIMI OU3alH.

I[IpencraBuM cebe, UTO MBI HAITUCAIK OTIHYHYIO0 OMPKY I KpunToBamoT. Heoxu-
MaHHO IOSBIIAETCS HOBas BATIOTA, HO IpaBUiIa pabOTHl C HEHl COBEpIIEHHO He
IIOXOXM Ha MMEIOIIHecs U IIPOCTO He OyAyT paboTaTh ¢ HAIIMMU CHCTeMaMHu obpa-
60TKM 3aKa30B. B ciIyyae MOHONHTHOM CHCTeMBI HaM Hafl0 BHOCUTH M3MEHEHUS
B OOLIMIT KO M IIPOAyMaTh MHOKECTBO I'PaHHUYHBIX CIIy4daeB, YTOOBI o6paboTka
BCEX BATIOT MOIJIA COCYIIECTBOBATH. B KOHIIEIIIINY MUKPOCEPBICOB HAEATHHO OBIITO
651 06paGOTKy HOBOII BATIOTHI OTBECTH COBEPIIEHHO HOBOMY MHUKpocepsucy. [a,
IIPUAETCS 3aHOBO IIHCATh MHOTO IIOXOKEro KOfa, HO B HTOre 3Ta pabora Oymer
UIealbHO COOTBETCTBOBAThH TpeboBaHUAM. bojee Toro, eciy Ta HOBas KpUIITOBA-
JTIOTA OK&)XETCs ' ITyCTHIIIKOI, HEHYKHBII MUKPOCEPBHC yHalsiercs, Harpy3ka Ha
CHCTEMY U €€ CIIOKHOCTh HEMeIEHHO CHIDKAIOTCSA — CHENaTh TaKOH peaKTOPHUHT
B CHJIPHO CBI3aHHOM KOZIe MOHOJHTA MOKET OBITh HEIPOCTO, Aa U OyHeT 9TO He
CaMBIM II€PBBIM IIPHOPUTETOM.

Aoporoe macwutabupoBaHue

MoHoIHTHOE TPUTIOKeHEe COOUPAETCsl B eUHOE LIeNT0€e U B GONBIIINHCTBE CIIyYaeB
HayMHaeT paboTaTh B OMHOM Ipoliecce. [Ipu Bo3pacTaHUM HArpy3KU Ha IIPUIIOKe-
HUe BO3HUKAaeT BOIIPOC YBENUYEHUs €ro MPOM3BOAUTETHHOCTHA C ITOMOIIBI0 MU
sepmukanvHozo macwumaobuposanus (vertical scaling, ycuneHuss MOITHOCTH cepBe-
pOB, Ha KOTOPBIX paboTaeT cucTtema), uinu eopusonmanvroeo (horizontal scaling,
UCIIONIF30BaHUs 00JIee NelIeBbIX CEpBEPOB, HO B GOJIbIIIEM KOTUUECTBE IJIS 3aIyCKa
IOIOTHUTENbHBIX 9K3eMIUIIpoB (replicas miu instances).

MoHonuTHOE IPUIIOKEHHE IIPOIIle BCETO YCKOPUTH C IIOMOII[BIO 3aIlycKa Ha 6ojee
MOIITHOM cepBepe, HO, KaK XOPOIIIO U3BEeCTHO, 60jIee MOIITHbIe KOMIIBIOTEPHI CTOAT
HEIpOIIOPLHOHAIBHO JOPOKe CTaHAAPTHBIX CEPBEPOB, @ BO3MOKHOCTH IIpolieccopa
U pasMep IaMATH Ha OJHOH MaIluHe orpaHuuYeHbl. C IpyTroit CTOPOHBI, 3aIlyCTUTh
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elife HeCKOJIbKO CTAHAAPTHBIX, HEOPOTUX CEPBEPOB B 00JIaKe He COCTABIIsiET HUKA-
Kux mpo6iaem. OgHAKO B3aMMOECTBHE HECKONBKUX 9K3eMIUIIPOB MOHOJIUTHOTO
IPUJIOKeHHs Ha[o IIPOAyMaTh 3apaHee (OCOOEHHO eCNIM HCIONb3yeTCsd emHHasi
6a3a maHHBIX!), U pecypcoB OHO TpeOyeT HemMano — IpefcTaBbTe cebe 3amyck 10
9K3eMILISIPOB CEPhE3HOTO KOPIIOPATHUBHOTO Java-IpHUIIOKEeHUs, KaKIOMY M3 HHUX
ITOHAOOUTCSI HECKONIBKO TUTabaiiT OTlepaTUBHOM maMsITH. B koMMepueckom obake
BCE 9TO IIPUBOJUT K PE3KOMY YIOPOKAHHUIO.

MuxkpocepBHCHI pelIaioT 3TOT BOIIPOC MUMEHHO € IIOMOIIIBI0O CBOETO pa3Mepa. 3aIy-
CTUTD HeGOJIBIION MUKPOCEPBUC IIPOILe, PeCypcoB TpeOyeTcss HAMHOTO MeHbIIIe, a
caMoe MHTEPeCHOe, YBeITUYNUTHh KOIHMYECTBO 9K3EMILIIPOB MOKHO Telleph He BCeM
KOMITOHEHTaM CHCTEMBI U CepBHcaM OMHOBPEMEHHO (KaK B CIydyae ¢ MOHOIUTOM),
a TOUEYHO, [JIl TeX MUKPOCEPBHUCOB, KOTOPbIE MCIIBITBIBAIOT MaKCHMAaIbHYIO HaTpy3-
Ky. Kubernetes menaer sty 3agauy TpuBHaIbHOIL.

ApxuTtekTypa Ha ocHoBe cepBucoB (SOA)

Bomee rubkuM pelieHueM SIBIsieTCs pa3paboTKa Ha OCHOBE KOMITOHEHTOB, OTIe-
JIEHHBIX OPYT OT JApyra IpeX[e BCEero Ha YPOBHE IIPOI[ECCOB, B KOTOPBIX OHU
UCTIONHSATCI. APXUTEKTYPy MOJOOHBIX ITPOEKTOB HA3BIBAIOT OPUEHTHPOBAHHOM
Ha cepBUCHI (service oriented architecture, SOA).

Paspaborka IpuiiokeHHd B BHU€ KOMIIOHEHTOB U CTpeMIIEHHE CBECTH CIIOKHBIE
IIPHJIOKEHHS K HaOOpy IIPOCTHIX, XOPOIIIO CTHIKYIOLIUXCI MEXIY CO00I KOMIIOHEH-
TOB, U3BECTHBI BUAMMO C T€X CAMBIX BpeMeH KaK IIPOrpaMMBbI CTalH pa3pabaThIBaTh.
ITo 6ompIIOMy cueTy ImogoOHas TEXHUKA IIPUMEHNMa BO MHOTUX 00JIaCTSAX YeIoBe-
YeCcKOM JedTelbHOCTHU.

YacTo roBopsT, UYTO KIacCHUecKas apXUTEKTypa Ha OCHOBE CEPBUCOB OTIIMYAETCS
OT CTaBIIKX IOMYJISSPHBIMU CEMUaC “MHUKpPO -CEPBHUCOB TEM, UYTO MHOTOE OTHAET Ha
orkymn “mocpenuukam” (middleware), HanpuMep cucremam 0OMeHa, HACTPOMKU U
XpaHeHUs COOOIIEHNIT MEKY KOMIIOHEHTAMU M CEPBUCAMM, TAK HA3bIBAEMBIM ‘U H-
terpaunonHeiM minHaMm (ESB, enterprise service bus). MUKpOCEpBHCHI e 31IOXU
o67aKa MUHUMH3UPYIOT 3aBUCUMOCTh OT PabOTHI CO CIIOKHBIMU TTOCPETHUKAMHU U
UX IPaBUIaMH U IIPOBOMAT CBOM OTI€PALIMK HALIPSIMYIO APYT C APYTOM.
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MukpocepBucbkl no MapTuHy ®Paynepy

MapTI/IH CDaynep 3HaAaMEHUT CBOMMMU, KaK IIPABUJIO, OYE€HD YCIICIIIHBIMH ITOIIBITKAMU
HaUTHU CTPYKTYPY U CUCTEMY B NTMHAMHWYHOM, XdaOTUYHOM MHDPE IIpOrpaMMHpOBa-
HUS, apXUTEKTYPbI, XpaHEHUA JaHHbBIX 1 0COOEHHO B MUDPE CIOKHBIX, BBICOKOHAT'PYy-
JKEHHDBIX, paCIIpEeNeIICHHbIX HpPIJIO)KeHPIfI 9IIOXU I/IHTepHeTa. Koneuno ke 0H ITOMBI-
TaJICA IIPOAHATIN3UPOBATh U YIIOPAAOYUTDH BOJIIHY ITOIIYIIAPHOCTH MUKPOCEPBUCOB.

Ecnu momeITaThcd BUNTATHCA B IUTATy MapTuHa B Hayase 3TO IJ1aBbl, CTAHOBUTCS
TIOHATHO, YTO MUKPOCEPBHUCHl — SBJIEHHE BHE pPaMOK HM3BECTHBIX paHee apXu-
TEKTYyp, OHM He COBCEM YKIIAIbIBAIOTCI B CTAHAAPTHI U JOBOIBHO Pa3HOOOpA3HO
MIPUMEHSAIOTCA Ha MpakTHKe. TeM He MeHee XapaKTepHble YepThl MUKPOCEPBHUCOB,
HCIONb3yeMble MapTHHOM, OYeHb XOPOLIM [JIs II€PBOTO, BBOAHOTO aHAIU3a TOHU
apXUTEKTYPBHl, UTO HaM 11 3HAKOMCTBA U HyXHO. [[aBaiiTe IOCMOTPHUM.

CepBVICbI KaK KOMMNOHEHTbI CUCTEMbI

KoMmmoneHT (component) — ogHa U3 OCHOBOTIONATAIIUX HIei B pa3paboTke mpo-
rpamm. Mes mpocta — KOMIIOHEHT OTBEYAeT 3a OIpeelieHHY0 PyHKIIUI0, HHTEp-
¢eric API mu uensrit 6usHec MORynb. [JTaBHOE — KOMITOHEHT MOKHO yOpaTh U3
CHCTEMBI, 3aMEeHUB Ha OPYTOil CO CXOOHBIMHM XapaKTePUCTHKaMU, 06e3 GOIBIIIX
M3MeHEeHUIl I 9TOM CUCTeMBbl. 3aMeHa KOMIIOHEHTOB IIeJIMKOM BCTpedaeTcs He
TaK 4acTo, HO He3aBHCHMOe oOHOBJIeHHe (upgrade) koMIoHeHTa 6e3 IOTepH pa-
0OTOCIIOCOOHOCTH CHCTEMBI B IIEJIOM OUYE€HDb BAXKHO A JIETKOCTHU €€ OOHOBJIEHUS
u nopaepxkku. Kimaccnuecknit mpuMep — kadecTBeHHas 6uOnuoTeka (K IpuMepy,
JAR), Monysp MK IMaKeT, B 3aBUCUMOCTH OT 513bIKa, KOTOPbIE MOYKHO TIOAKITIOUHUTD
Y HCITOJIb30BATh B CBOEM IIPUIIOKEHUH.

MuxpocepBHCBI — 9TO UCIIOIb30BaHUE KOMIIOHEHTOB (3aBHCUMOCTeH, OUOINOTeK U
MOJyJIelt) CBOero IPHIIOKEHUS He BHYTPH OJJHOTO, €IMHOTO ITpOLiecca IPHIIOKEeHNH,
a 3aIlyCK UX B OTHENbHBIX, COOCTBEHHBIX ITPOLIECCaX, X JOCTYII K HUM He HaIpsIMYIo,
a uepes ceresble Bb130BbI RESTful APL HTTP / GRPC.
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Jlornka B MMKpocepBMcax, HoO He B ceTU u
nocpegHuUKax

JlarHas yepTa MHKPOCEPBUCOB IIPOTHUBOIIOCTABIAETCS IPEABIAYIIIUM BepCUsIM pac-
mpeqeNeHHbIX cucTeM (4acto ux HasbpiBaloT SOA, service oriented architecture).
B apxutekrype SOA Gonbliiias poib OTBOAMIACH KOMITOHEHTaM- TIOCPEIHUKAM
(middleware), TakuM Kak CIOKHBIE OuepelH COOOIIeHUIl (message queue), ajfar-
TepaM HaHHBIX M 001[eMy HabOpy JIOTUKU MEXAY Pa3IUYHBIMU KOMIIOHEHTaAMU
CHCTEMBI, Ha3bIBAEMOMY UHMezpayuoHHou wuroti ESB (enterprise service bus).
3ayacTyio ITbBUHAs JOJ CIOXHOM JIOTUKYU BCEH CHCTEMBI HAXOAHUTCI HE B CAMUX
KOMIIOHEHTaX, a UMeHHO B 1uHe ESB.

B Mupe MHUKpPOCEpPBHCOB 5TO SIBHO BBIpOKEHHBIN aHTHU-I1a6M0H (anti-pattern). Bes
JIOTHKA B 0013aTEILHOM MOPSIIKE JOKHA HAXOMUTHCS BHYTPU MUKPOCEPBUCOB (“pa-
3yMHBIE® TOUYKHU OOCTyIIa K cepBuCy, smart endpoint), maxke eciiyu oHa IOBTOPSIETCS
B pa3nuyHbIX MuKpocepBucax. Cerp (M MI000I1 MeXaHU3M Iepegaull HAaHHBIX B
I[eJIOM) [OJDKHA TONIBKO IlepefaBaTh AaHHBIE, HO He 00JIafaTh HUKAKOM JIOTHKOI
(kax errie TOBOPAT, ‘HepasyMHble” THHUM Mepefaur JaHHbIX, dumb pipes).

AeueHTpann3oBaHHOE XpaHeHUE AaHHbIX

B MOHOMHUTHOII apXHTEKType JaHHbIe 3a4acTyl XPaHATCA B €qUHOM, OOBIUHO pe-
JTALUOHHON 6a3e [aHHBIX CO CTPOTO OIIpeleNeHHON CXeMOW M OOUIMPHBIM HC-
IIOJTb30BaHMeM 3a1tpocoB SQL. MuKpocepBUCHI CHOBA TPEOYIOT IIPOTHBOIIONOKHOTO
IIOJXO/la — B HJeane HUKAKOTO Pa3jelleHus [aHHBIX, 0OCOOEHHO depe3 eJUHYI0
6a3y maHHBIX. Bech mocTy, mobble H3MEHEeHHs JaHHBIX IIPOMCXOAAT TOIBKO Yepes
nporpaMMHBIHN uHTepderic API, mpemocraBnsieMbIi MUKPOCEPBUCOM.

MuxkpocepBuchl, TakuM 00pa3oM, CBOOOIHBI B CBOEM BbIOOpE CIIoco6a XpaHeHUs
IOaHHBIX. ITO MOXKET OBITH JIF000I TUII 6a3bl JAHHBIX, HAIIPUMED, HEPEISIIIHOHHAs
6aza NoSQL, 6a3a Ha 0OCHOBe HOKYMEHTOB, rpadoBast 6aza uiau uto-nubo erre. Ko-
HEYHO, BOSHMKAET 3HAUYUTEJIIbHAA I/I36bITO‘{HOCTb HAaHHBIX, HO XpaHEHNE NaHHbIX HE
TaK JOPOTO, a ABTOHOMHOCTh ¥ HE3aBHCHMOCTb PA3BUTHs K&KJOTO MUKPOCEpBHCA
B Hjleale JOJDKHA OKYIUTH U30bITOYHOCTD IAHHBIX.
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KynbTypa aBTOMaTmsauum

YunursiBasg NTaBUHOOOPA3HBIM POCT 3aBUCHMOCTEH MEXTy KOMIIOHEHTaMH U He3a-
BUCHMBII HaOOp TEXHOJIOTUH B Ka’KIOM U3 MHKPOCEPBICOB, HAJIEKHBII, aBTOMATH-
3MPOBAHHBIN BBIIYCK CHCTEMBI U ee ObICTpble OOHOBJIEHUS — 9TO JKU3HEHHO HeoO-
XOIMMBI 3JIEMEHT MUKPOCEPBUCHON apXUTEKTypHhl. PyuHasd cOopka U ynpasieHue
MUKPOCEPBHCAMU IIPAKTUYECKU HEBO3MOKHBI.

Henpepuvisnas unmezpayus u mecmuposanue (Cl, continuous integration), Henpe-
puvleHoe passepmouiearue HOBBIX Bepcuit (CD, continuous delivery) — sTo 06s3a-
TEIBHBII aTpUOyT KOMaH[I, CO3MAIOIINX MHKPOCEPBHUCHL 3[1eCh OTPOMHYI0 IIOMOIIb
OKa3bIBAIOT KOHTEHEPHI CO CBOEH OGBICTPOIL, IETKOBECHOI BUPTYaTH3aALUeEN U “UH-
CTBIM”, U30JIMPOBAHHBIM IIPOCTPAHCTBOM, B KOTOPOM 3aITyCKAIOTCS MHKPOCEPBICHI,
a pasBepTHIBAHNE 3HAUUTENIBHO yIpoinaeT opkecrparop Kubernetes, mpemocrasmias
MOIITHBIN €KIapaTUBHBINA MOAXOM. VX MBI TIaTEbHO PACCMOTPHUM B CIETYIOIIUX
IJIaBax, IPefCTaBUTh MUKPOCEPBHUCHI 63 HUX ysKe IPAaKTUIeCKU HEBO3MOXKHO.

PacueT Ha NOCTOAAHHbIe c6ou

MuxkpocepBuchl IPUBOAAT K pacIpefeleHHON, reTeporeHHOoN, QUHAMUYHOM CH-
creme. E#f mpocTo mpegHauepTaHO UCHIBITHIBATH TOCTOSTHHBIE COOM M3-3a CETEBBIX
BBI30BOB, HaIPy30K, HECOBMECTHMOCTH BEPCHUI M MHOTOTO APYroro. AToro He nsbe-
KaTh, ¥ Ha 3TO HY’KHO IIPOCTO PACCUUTHIBAThH 3apaHee, INIAHUPYS KaKIbII BBI30B
K OCTQJIbHBIM KOMIIOHEHTaM CHCTeMBbI KaK N3HAuaIbHO He CIIOCOOHBII TapaHTHPO-
BaTh yCIIEIIIHOE 3aBepllIeHHeE.

[TnarrpoBaTh 60 MOXKHO He TONBKO Ha dTalle U3aiiHa KOfa M OTHAeTbHBIX TECTOB,
HO U 6oJtee akTHBHBIM criocoboMm. Tak, kommanwusi Netflix ncmonsayer “06e3bsiHy ¢
rpanaroii’ (Chaos Monkey, mepeBon He HOCIOBHBIN, HO HamIa (pasa Ha PyCCKOM
sI3bIKE BIIOJTHE TIOAXOMUT!), OTENbHBIN CEPBUC, TOCTOSHHO BBHIBOMSIIUN U3 CTPOS
CITyJaifHBIN Ha60op MUKpocepBHCOB. OcTaabHble KOMIIOHEHTBI CHCTEMbI HOJDKHBI
IIOJICTPOUTHCS K CUTYALlMK U IIPABUIIBHO pearnpoBaTh Ha COOM CHCTEMBI, IIPOBO
pa3yMHYI0 IIOJIUTHUKY OTKaTa CBOMX HEHCTBUI MIIH )K€ HCIIOIb3ys BCIIOMOTATENb-
HbI€ KOMIIOHEHTBI U alIbTEPHATHUBHBIE CHOCO6BI HCITIOJIHEHHUI JIOTUKHU.
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He6onblaa KOMaHAA, aKLEHT Ha CBoen
6unsHec-o6n1acTN

MuKpocepBHCHI KaK ITPaBUIIO pa3pabaThIBAIOTCS HEOOIBIION KOMAaHOH (M3BeCTEeH
IIpaKTUYeCKH aHEKHOT OT KOMIAaHMM Amazon, uTo KOMaHAa, paboTarolnas Haf
MUKPOCEPBHCOM, BCETHa CMOXKET HACBHITHTHCS ABYMs muuuaMu. [THIIBI ckopee
Bcero OObIIINe, BOSMOXKHO, C PAa3HBIMU HAIIOTHUTENIMU — TaK UYTO B UTOTE ITO
MOXeT ObITh U UyTh OoJbilie 10 yemoBek). Mmes COCTOMT B TOM, UTO HeGOJBIIION
KOMaHe IpoIle KOOPAUHUPOBATH CBOU AEHCTBUS U OBICTPO IIPOBOAUTH HOBBIE
Ufler U U3MEHEHUs B )KU3Hb.

Bropoii acriekT — koMaHaa 6oJbilie He COCTOUT TONBKO M3 IIPOTPaMMIUCTOB Cep-
BepHoii uactu (back end), momp3oBarensckux nHTepdetico (front end, unu Ul)
WJTH K€ CHCTeMHBIX afMHUHUCTpaTopoB. OHH paboTaloT BMecTe Haj OJHOM, CKOH-
LEHTPUPOBaHHOI 6u3Hec-061acThi0. Kitaccnuecknit mpuMep — OHJIANH Mara3uH U
CEPBHUCHI II0 HOCTaBKe, OPOPMIIEHHUIO 3aKa30B U IPOBeJeHHI0 IuTaTexeil. B mupe
MHUKPOCEPBHCOB BCE 3TH CEPBUCHI pa3pabaThIBAIOTCS, BBITYyCKAIOTCS B HKCILTyaTa-
(MO0 U Pa3BePTHIBAIOTCS OTAENbHBIMU KOMaHAAMU, B CBOEM PUTME.

Bonee Toro, y Kakmoil KOMaHABI MOTYT OBITH OTAeNbHBIE TpeOOBAHMS, IIPOLECC,
IUTAHWPOBAaHHE U AK€ 3aKa3UMKN — BHyTpeHHHe My BHenrHHe. O6IaroTcsa sTu
KOMaH/{bl HE3aBUCHMO, 1 MUKPOCEPBHCHI pabOTAIOT HE3aBUCHMO, IIPeJOCTABIIAT
YeTKO OuepUeHHbIe TporpaMMHbIe nHTepgericsl APL

NuTepecHo, uTo oK06HOe TpeGoBaHNUe JIKUT 32 IpefeaMH YUCTO TeXHUYECKO,
IIPOTPaMMHUCTCKOI 30HBI OTBETCTBEHHOCTH — TaKO€ pacIpefeneHue 0653aHHOCTeN
TOJDKHO JIeKATh B OCHOBE BCell OpraHU3aLUHU LETTMKOM, C MHOKECTBOM aBTOHOMHBIX
30H OTBETCTBEHHOCTH, 6€3 eIMHOT0, JKeCTKOro” LeHTpa yIpasieHus. Kak rimacur
n3secTHBIN 3aKoH Konsest (Conway’s law), cTpykTypa opranusanuu 0643aTelIbHO
IposBUT cebs B INIAHMPOBAHUU U IPOM3BOJCTBE JIIOOBIX IIPOAYKTOB U CEPBHCOB
3TON OpraHU3aINN.

BnapeHwue npoAyKTOM, a HE peain3auumsa npoeKkTa

SaI-IEICTYIO B KIIACCUYECKOM MOMOEITHu paSpa6OTKI/I KOMaHOa IIporpaMMHCTOB U OU-
BaﬁHCPOB p€aIn3yeT IIPOCKT, MCIIOJHSA ITOCTABIIEHHBIE IIEPEN HeN TpC6OBaHI/IH
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(requirements). YTo IIPOMCXOQUT IIOCIIE TOTO, KaK IPoeKT “coan’? Komanma HaunHa-
eT paboTaTh HaJ{ YeM-TO HOBBIM, IIEPEXOIUT B IPYTHE IPOEKTHI, a B ClTyuae CyOroz-
PSOUMKOB U KOHTPAKTHBIX yCIyT, paboTa ¢ Hell MOXKeT ObITh IIOTHOCTHIO 3aKOHUEHA.
O6cmy>xrBaHUE CHCTEMBI, HCIIPABIeHUe OIITUO0K, ee 0OHOBIEHUE HePeIKO IT0Iaa-
€T COBEpILIEHHO B IPyTUe PYKU.

[TapagurmMa MUKPOCEPBUCOB IIPEAIOYUTAET, YTOOBI KOMaH/a pa3paboTUMKOB *BIla-
mena” (own) CBOMM IIPOEKTOM B Hauaie ero gu3aiiHa, B IIPOLeCCe CO3MAHUS U
HACTPOMKU MUKPOCEPBUCOB U 0053aTEIHHO TOCTE POPMATHHOM CHAYU CHCTEMBI,
HEIPEPBIBHO IIPOAOIDKAs paboTy HaJl ee SBONMOLKE. [I0CTOSHHBIN KOHTAKT C TOJb-
30BaTeISIMK CHCTEMBI, HAOIOIEeHNe 3a Hell B YCIOBUSX PEAlbHOM SKCIUTyaTalny
IT03BOJIIET MaKCHMaIbHO 3P (PEeKTHBHO IIOHATH, KaK ee pasBUTh U yIy4imnTh. Kax Ba-
puaHT mogo6HOIT cucTeMs! omysipHa kouienuus DevOps (developer + operations,
coBMecTHas paboTa Kak Haj pa3pabOoTKOM, TaK M HaI IOAHEPIKKON U 9KCILTyaTa-
nueit cucremsl). Opkectparop Kubernetes cam mo cebe moprankuBaer pa6oTath B
xoHIenuu DevOps.

DBONOLUNOHHbIN AN3aiiH

“OBooIMOHHBI [u3aiH (evolutionary design) — mombITKa JOOUTHCS
pe3yibraTta He C OJHOIW IOTBITKH, UyJeCHBIM 00pa3oM MHAroIel uje-
albHOE TIOTIAfIaHKe, 4 B Pe3yJbTaTe MHOTHX ITOCTENIEHHBIX U3MEHEHUIH,
MPUBOAAIINX K SBOJIOLUY AM3aiiHa U IpoayKra , [hxomrya Kupruescku
(Joshua Kerievsky), anent Agile/XP-paspaborku.

MukpocepBrchl Ha0T GONBIIYI0 CBOOOAY IIPUBEP/KEHI[AM SBOJIIOIIIOHHOTO AU3a¥i-
Ha, IPOTUBHUKAM TIIATEIHHOTO IIPeBAPUTENIHHOTO aHAIN3a CUCTEMbI U ITOTIBITOK
IIOHATH ee IIeJTMKOM ellle O TOTO, KaK HallicaHa IlepBas CTpOKa KOfa M CHeNaH
BBIOOp IIEpPBBIX TEXHONIOTHI IJI ee peannsaliy. BMecTo KiIacCcHuecKkoro ILIaHu-
pOBaHMUs U AHM3aliHa BCell HeOOXOAUMOM (yHKIIMOHAIBHOCTH CUCTEMBI, CO3AETCs
nepsoe “ipuMuTHBHOE” pubImKenue (primitive whole). Cucrema BBITTISIUT IIpaK-
THUYECKU PeanbHO, HO yMeeT oueHb Majo. [Ionp30BaTeIH mMoIyyaT BO3MOXKHOCTD
BIIEpBbIe IIOCMOTPETh Ha CUCTEMY, U, KOHEUHO jKe, HEMeUIEHHO IIPOCIT TIOMEHSTh
WU YIYYIIUTh ee, He IeTUKOM, HO 3HAUMTENbHO. B TOHOOHBIX MTepauusx U
pOJKaeTcs UCTHHA.
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Ecnu cospmaHue MOHOIHMTHOM CHCTEMBI HEMeUIEHHO IIPUBOMUT K CHIIBHBIMU 3aBU-
CHMOCTSIM OT BBIOPAHHOI TEXHOJIOTHH, CHCTEMbI XpaHeHHs HaHHBIX U ONOIHOTEK,
TO K06aBKa HOBBIX MHKPOCEPBHCOB M [aKe OBICTpPOE yHaneHHe HeymauHbIX WK
“BpeMeHHbBIX” MHKPOCEPBHCOB CTAHOBSITCS [IeJIOM TEXHUKHU. Y pa3paboTUNKOB pas-
BSI3aHBI pyKH — OHH MOTYT CBOOOHO 06paIIaThcs ¢ BEIGOPOM T€XHOIIOTHI, a TAK)Ke
IIepeBUraTh IPAHUI[BI MUKPOCEPBUCOB — €CIIM M3HAYaIbHO OHH OBLIH BbIOPAHBI
HEeBEPHO, B IIEPBBIX UTEPALUAX UX JIETKO 0OObeUHUTD WU Pa3OUTB.

KpaTkue ntorum

[TepBbIii 0630p TUMHUYHBIX YEPT MHUKPOCEPBHCOB BHYIIAET OMTHUMHU3M. UeTKoe
pasmeneHue o6si3aHHOCTEH, abCOMIOTHAs cBOOOAA B BBIOOpE TEXHOIOTHI M XpaHe-
HUU JaHHBIX, TOYHO HACTPOEHHOE MacIITabupOBaHNe U IIOMOIIb KOHTEHEPOB U
Kubernetes Boirmsimsat ouers 3aMmanunBo. OTHAKO He CTOUT 3a0bIBATEH O CIIOKHOCTHU
pacrpeneneHHOMN CUCTeMBI, IIPUCYIIEH TI000M, JaXke caMOIl IIPOCTOM TaKO¥ CHCTe-
Me. CeTeBble BBI3OBBI YaCTO IIPHHOCAT C COOOI HEM3BeCTHBIE 3apaHee 3aJepiKKU
(latency), u mmst 6BICTPOIT PabOTHI IMIPUXOMUTCS BBITIONHATH pabOTy ACHHXPOHHO
(asynchronous), 3apanee He 3Hasi, B KAKOM MOMEHT IIPUXOLAHUT OTBET OT OCTATBHBIX
KOMITOHEHTOB CHCTEMBI.

CIOXKHOCTh aCHHXPOHHOI, pacipefeleHHON, JMHAMUYHO Pa3BUBAIOIIENCS CHCTe-
MBI B pa3bl IIPEBBIIIAET CIIOKHOCTh €IMHOT0, MOHOJIUTHOTO IpuioxeHus. Pasme-
JIUTh CHCTEMY Ha MUKPOCEPBHUCHI 3aUaCTyH0 OU€Hb CIIO)KHO, €CITU B KOMITAHUU BCE
IeJaloT Bce W HeT YeTKO OYepUeHHBIX OM3Hec-obnacTel. B Takux cirydasx BMecTo
MHUKPOCEPBHCOB TIONyuaercs pacrupeneneHubii Mononut” (distributed monolith),
HEIIOBOPOTIINBAs, CIIOJKHAst CHCTeMa, BMECTO KOTOPOI MOT ObI HMeTh MecTo 6oiee
3¢ PEeKTUBHBII MOHOIUT.

He 3a6p1Baiite, 4To ABa ocTaimbHbIX cToima koHmenuu Cloud Native coBepreHHO
6e3pa3IuUHbI K OMTBe MOHOIUTOB, MUKpocepBucoB 1 SOA! Bsl MoskeTe coBepIeH-
HO CITOKOITHO pa3BepHYTh KIIacCHUeCKOe, MOHOIUTHOE Ipunoxenue Enterprise Java
B KOHTelHepe mof yrpasienneM Kubernetes, momyuns MHOrHe mpeumy1ecTsa 6e3
U3THUIITHEN CI0KHOCTH.

OnuH m3 maBHUX copatHHKoB MaptuHa, Cam Heiomen (Sam Newman), Hanmucan
OTJENBHYIO U, KCTATH, HE CIIMIIIKOM TOJICTYI0 KHUTY II0 MUKPOCEPBUCAM, KOTOPYIO
MO)XHO PEeKOMeHJ0BaTh [ uTeHus. CyIecTByeT ee IepeBOd Ha PYCCKUH S3BIK
(TIOTHBIN CIIMCOK PEKOMEHIOBAHHBIX PECYyPCOB BBI HaliieTe B KOHIIE STOH ITIaBhI).
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Pa3zbueHme cncrtemsbl Ha MUMNKpocepBUCHI

Ecnmy oCMBICIATE OCHOBHBIE KAYECTBA CHCTEMBI, CO3[JAHHONM Ha OCHOBE MMKpPOCEp-
BHCOB, HAUMHAET Ka3aThCd, YTO MX MCIIONb30BAHME — COBEPIIEHHO YHHBEpCAIb-
HOe, BEJINKOJIEITHOE pellleHHe, IPAKTUYEeCKH ITaHales MM Kak JI00ST TOBOPHUTH B
TEXHOIIOTHSX, ‘cepebpsiHas myns’ . 3alyCTHB CUCTEMY B OOJIAKE TIOJ YIIPaBIEHHEM
Kubernetes, rge MHOTHE HEIPUATHOCTH U CIIEIM(PHUUHBIE IPOOIEeMbI MUKPOCEPBU-
COB peIIATCS 32 HAC, MOXKHO JIM CIIOKOMHO ITOyUYHUTh BCE UX IIpeUMyIIiecTBa?

[TpoGiema ke 3aKIIF0YaeTCst GOTIBIIIE B ITOIBITKE ITOHITH, UTO OYIEeT MUKPOCEPBHUCOM
B Balllell CHCTeMe, a YTO Oy[eT JNHIIb YacThio Wiu OubmnoTekoit, paboraroreit
B cocraBe 0OmbLIOrO cepBuca. HeBepHOe ompemeneHue I'PaHUI MHKPOCEPBHCOB
(boundary) mpuBemer K 3alyTaHHOMY, CIIOKHOMY KOXY, YpPE3MEPHO Pa3myThIM
nporpaMMHbIM nHTepdeiicam API u MoxeT copBaTh Bce CpOKU pa3paboTKH, a TO
U K TIOCIIEIITHOM MOTIBITKE “CKIIEUTH  BCE OOPATHO B MOHOIIUT.

KauecTBeHHBIIT Ipollecc AM3aliHA M apXUTEKTYpPhl IPHIIOKEHUs IIOApasyMeBaeT
pasmeneHrie KOMIIOHEHTOB, CEPBHCOB M 0OBEKTOB, TPECTABISIOIIIX CO00I JaHHBIE,
coriacHo obnactu 6usHeca (domain), Ay KOTOPOTO MIPUIIOKEHNE pa3pabaThIBAETCSI.
9to ocuoBa DDD, musaiiHa apXHUTeKTyphl IPUIOKEHUS Ha OCHOBe 00JACTH ero
npuMeHeHus (domain driven design). OgHaKo MMeHHO 31€Ch 1 MUKPOCEPBHCOB
KpOeTCsl HEIIPHUATHBII IIOABOHBIN KaMeHb. [[eJI0 B TOM, 4TO pa36UTh KOMIIOHEHTEI
U CepBUCHI 3apaHee OUeHb TsDKEJIO, TpeOOBaHMs, KaK BOMSHbIE 3HAKHU, MOSBISIOTCS
NHINb IO Mepe IPOSIBIEHUs IPUIIOKEHHUs, ONb30BATENN 3aUacTyi0 IOTHOCTHIO
MEHSIIOT CBO€ MHEHIE KaK TOJIIbKO BUIST II€PBble BAPUAHTHI IIPUITOKEHUS.

9ro MeHbIIag ImpobieMa Ui MOHONHTOB — pPe(paKTOPUHT KOMIIOHEHTOB M HX
nHTep(eiicoB TOBOIBHO IIPOCTO CAETATh BHYTPU OMHOTO IIpoliecca U OTHOI 6a3bl
TEXHOJIOTHH U 3BIKOB. B cllyyae MUKpOCEPBHCOB IIepeHEeCTH YacTh PyHKI[MOHAb-
HOCTH B IPyTOI CepBUC, 3a4acTyI0 HAlIMCAHHBIH Ha PyTOM sI3bIKe MU IITaTdopMe,
IIOJTHOCTBIO IIOJIOMATh U IIOMeHATh KpymHble nHTepdeiicel REST/gRPC mexmy
HHUMH OY€Hb HEIIPOCTO.

Orcroma BBITEKAET OOUH M3 HAUaIbHBIX ITAIIOB Pa3pabOTKH, HAIIPABIEHHBIN Ha
BBISIBIIEHIE TPAHUL] MUKPOCEPBUCOB. PazpaboTka naer B COOTBETCTBUU C 6a30BHIMU
npurnunamu DDD, u npunoxeHue pa3duBaeTcs Ha MOAYIH COIIIACHO BBIIBJIEH-
HBIM 02paHuueHHviM Konmekcmam (bounded context) — ob6macTu paboThI, aBTOHOM-
HOW caMou 1o ceGe. B mpumepax ¢ Be3mecylIMMU 3I€KTPOHHBIMYM MarasuHaAMU



2. MukpocepBucsI 39

5TO MOXeT OBITH OOCIYy)XMBaHHe CKIafa U MHBEHTaps MarasWHa, OTHEIbHO OT
HUX CYIECTByeT CHCTeMa HOCTaBKH, 06paboTka cueToB U Tak mganee. Ho momynu
paboTaroT KaK YaCTh MOHOJIUTA, [TEPBOTO IPUOIIDKEHNs 9BOOLMOHHOTO AU3aliHa,
YIIOMSHYTOTO HaMU BBIIIIE.

[Tocie monyuyeHUs IEPBBIX, OUEHb I'PyOBIX IPUOMVIKEHUH CHUCTEMBI B ILIEIIOM, C
MHHHMYMOM BO3MOKHOCTEH, HAUMHAIOT IIPOSBIATECA Oojiee YeTKHe TPaHUIIBI ee
OTpaHUYEHHBIX KOHTEKCTOB. DTOT MOMEHT IIPEKPacHO ITOAXOMUT Uil pa3bueHus
MOAyJell Ha MUKPOCEPBHUCHI, €CIIU HY)KHO, CMEHBI TeXHOJIOTUI B HUX U JelleHTpa-
NHU3aIUY JaHHBIX. [[pHHATHIE pellleHus ellfe HyKHO Oy[eT IIepecMOTpeThb, O{HAKO
OHM y’K€ OCHOBaHBI Ha PeaJIbHOM KOfie, IU3aliHe U He fABJIAI0TCA IIPOCTO IIIOAOM
CYXOM T€OpPeTHUYECKON MOATOTOBKH.

O6paTHas CTOpoHa Meganu

[ToguepkHeM ellle pa3 — 3a OIECKOM ¥ MPEUMYIIECTBAMU MHUKPOCEPBUCOB, -
JKAIIMX Ha ITOBEPXHOCTH, JIETKO HE 3aMEeTHTh BCEX CIIOKHOCTEN M COBEPIIEHHO
APYTO MapagurMbl UMEHHO PabOThI, SKCIUTyaTAllUK BCEH CUCTEMBI B [elIoM. [laxe
€CITM y[ACTCs YOAuHO pa3bUTh CHCTEMY IO OTPAHMYEHHBIM KOHTEKCTAM M MHU-
HUMU3HPOBATh MX 3aBHCHMOCTH, CO3[ATh XOPOIIO HACTPOEHHBIE IPOrPAMMHBIE
unrep@eiics API, nsyunts Kubernetes u ycnenso passepHyTh U MaciraGupoBaTh
CBOE IIPUJIO)KEHME, TO TIOHATH B UTOTE, YTO JKe IIPOUCXONUT B pabOTAIOIIell CHCTEME,
OyqeT B pas3bl CIOKHEE.

MosxHO 3a6BITH O IPAMOI OTIafgKe B BameM penakrope IDE, eciau Bamr kop B3au-
MOJIEHMCTBYeT ¢ HECKOJIbBKUMU MUKPOCEPBHCAMU U BCE OHU OTBEYAIOT aCHHXPOHHO.
VHTerpanioHHbIe TeCTHl OyyT OYeHb CIIOKHBI, U HOAJEP)KKa UX TpeOyeT MHOTO
pecypcos. IToraTs 1o xypHanam (logs) oMHOrO KOMIIOHEHTA, YTO IPOMCXOAUT B
CHCTEMe B IIeJIOM, HeBO3MOKHO. [IpOM3BOAUTENBHOCTD CHCTEMBI OyeT HaCTOIBKO
pacIipefiefieHa MeXIy OTAEIbHBIMU MUKPOCEPBUCAMU U CETEBBIMU BBI30BAMH, YTO
U3MepsATh HyXHO OymeT Bce cpasy. PacmpeneneHHble TpaH3aKIUN MEXAY pa3iIHy-
HBIMH XPaHWJINIIAMU JaHHBIX. Pacuer Ha c6ou Bcero u Bcsd. [loBepue obpaszam
KOHTETHepoB. 3ajjaya 3aluThl TpadrKa MeXTy MHKPOCEPBHCAMH CHCTEMBI, 00-
CIIy>KMBaHUe cepTuduKaToB SSL, aBropusanus, 6e301acHOCTb, pond... [Ipogomxars
MOJKHO €II[e JTOJITO.
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EcTb XOpoIue HOBOCTH — 9KOCHCTeMa CO3MaHHBIX A o6naka rpunokenuii Cloud
Native 6ykBaapHO HaBOJHEHA HHCTPYMEHTAMU U PEelIeHUsAMHU IS TepeYUCIIeHHBIX
HaMU BBI30BOB. 3aUacCTy0 OHU OeCIUIATHBI U C OTKPBITBIM KOIOM, M KayKABIN IeHb
MTOSIBIISIIOTCS HOBBIE perieHus. CaMasi pacipocTpaHeHHas mpobiemMa — yIpaBieHue
CeTeBBIMU BBI30BAMH MEKIY MUKPOCEPBHUCAMH, OTCIIE)KUBAHUE 3aepiKeK, IIupo-
BaHUe TpadKa — HEIIOXO pellIaeTcs TaK Ha3bIBAeMBIMHU CEMMKAMU MUKPOCEPBUCOE
(service mesh) — rakumu xax Istio u Linkerd. MpI elrje BCHOMHHUM IIpO HUX B
manmpHeHIux rimaBaX. COOp pacripefelleHHBIX JKYPHAJIOB TAaK)Ke OTIMUYHO pellia-
ercs, narpumep crekom ELK (Elastic, Logstash, Kibana) unu Fluentd. Cranmapr
OpenTracing, metpuku Prometheus u otuerst Grafana y)ke BCTpoeHBI BO MHOTHE
O6uOIMOTEKN AT CO3OAHUST MUKPOCEPBUCOB, U, IPOCTO UCIIONB3YS UX, BBI IOy IUTE
MOIIHENIIIUY LIEHTP HaOII0IeHNS 3a CBOEI CUCTEMOI.

TeMm He MeHee Bce 3TO HOTATCTBO HAIO M3YUYUTh, BEIOPATh HYKHOE M IOAXOAAIIee
BaM M HaCTPOUTH — 3TH M3AEPKKH HAlO 00s3aTelIbHO [0OaBUTh B OOIIYI0 CTOU-
MOCTBH Pa3pabOTKU peabHOI CUCTEMBI U3 MUKDPOCEPBHCOB.

Pe3lome

MukpocepBHCHI BBITIAIAT 3aMaHYNBO, & BMECTe C KOHTEMMHEpaMU 1 OpKecTpaluen
Kubernetes u BoBce kak o4eBHIHBIIN BBIOOP. TeM He MeHee, CyIIecTByeT BBICOKAs
IleHa SKCIUTyaTallH CHCTEMBI, CO3[IaHHOI Ha X OCHOBE, M 9KOCHCTeMa [T pabOTHI
c HUMU TpebyeT MHBECTHIINI BpeMEHH H pecypcoB. B aToil rmaBe HeT mpuMepoB —
Ka’K[asl CHCTeMa YHUKaIbHA U 3aBUCHUT IIPeX/Ie BCETO OT 06JIaCTH CBOETO IIPUMeHe-
Hus (domain). ApXuUTEeKTypHBIE pellleHNs] BBICOKOTO YPOBHS TPY/IHO OIIKCHIBATH Oe3
CIIO’KHOTO KOHKPETHOTO IIPMMepa, II03TOMY MbI pACCMOTPENH BCE C BBICOTHI IITUYbE-
TO TIOJIeTa, HO BCe KOHIENIIINH JAaHHOH IIIaBbl MOKHO ITOIIPOOOBATH II€peHEeCTH Ha
CBO¥I COOCTBEHHBII ITPOEKT.

Yro6B!I TOHATh apXUTEKTYPY U PUIOCOPHUI0 MUKPOCEPBUCOB UYTh JIyYIlle, MO)KHO
II0COBETOBATH CIEAYIOLMe KHUTU U PEeCypPChI:

« CaMm Hrromen (Sam Newman), “Cosmanue MUKPOCEPBUCOB”

« Coam Hrromen (Sam Newman), “Ot MoHONMHTA K MUKpOCEpBHCaM”

« www.cncf.io — rmaBHbIi caiit ¢pouna Cloud Native Foundation, mocmorpuTe
pasmen mpoekToB (projects), MHOTHe IIOCBSIIEHbI paboTe MHKPOCEPBUCHBIX
cucreMm, B ToM uncie OpenTracing u Prometheus.
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« Hexoropsie Buneo ¢ koupepenuntt KubeCon ymauHo onuceiBaloT MUKpocep-
BHCBI I JIIOfIEHl C pa3HOW CTeNeHbI0 MOATOTOBKHM, HalJUTe MX KaHAll Ha
YouTube.

« Jdpuk Ipauc (Eric Evans), “TIpenMeTHO-OpPHEHTHPOBAHHOE IIPOEKTUPOBAHUE
(DDD)”

« www.martinfowler.com - CTATbU PO MUKPOCEPBUCHI U CBA3aHHBIE KOHI[ETIIIHH.
Koe-uTo qoCTyIIHO 1 Ha PyCCKOM SI3BIKE.
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Konmeiinepul (containers) — OTHOCHTENIPHO HOBOE CIIOBO M KOHIIEIIUS, MTHO-
BEHHO 3aXBaTHBIIAasd MHUp Pa3pabOTKM IIPOrpaMMHOTO OfecIedeHHs 3a IOCIeN-
HHe HECKOJIBKO JIeT. DTO HeCOMHEHHBIN IIPOPHIB B ITOIBITKAX Pa3pabOOTUMKOB U
CHUCTEMHBIX aJMUHMUCTPATOPOB MaKCHMMAaJIbHO MCIIONL30BaTh AOCTYIIHbIE MM BbI-
YICITUTENbHBIE PECYPCHI, IIPH STOM CHU3HB CIOKHOCTH Pa3pabOTKH M BBITyCKa
MIPUIIOKEHNI.

Eciu KpaTKo BCIIOMHHTH MCTOPHIO, TO CepBepHble IIPHUIIOKEHHs, CEpPBUCH U 0a-
3bl MAaHHBIX HW3HAYAJIIBHO pPaCIIOJIaralIMChb Ha BBIAEIEHHBIX IUIS1 HUX (i)I/ISI/I‘IeCKI/IX
cepBepax, B IOAABIIOIIEM OOJBIINHCTBE CIIyyaeB IIOf YIIPAaBIEHHEM OJHOTO U3
BapHAHTOB ollepaloHHo# cucTeMsl Unix (unu ee ximoHa Linux). C B3pBIBHBIM
POCTOM BBIUHUCIUTENHHBIX MOIIHOCTEH KCIIOIb30BAaTh OMMH MOIIHEHIINI cepBep
AJIS OHOTO IIPUIIOXKEHHS CTAJI0 M PACTOYUTEIBHO, U HedP(PEKTHBHO — HA OJHOM
cepBepe cTaau paboTaTh HECKONBKO IIPHIIOKEHHI, BHYTPEHHUX CEPBICOB UITH TaXe
6a3 maHHBIX. [Ipy 9TOM He3aMeIMTENbHO BO3HUKIN Cepbe3Hble TPYIHOCTH —
pasIHuHble BEpCUU IPUIOKEHHUI HCIIOIb30BATHM pa3Hble BEPCUU OCHOBHBIX OHO-
nuotex Unix, HCIIOIb30BaNK pa3Hble HECOBMECTHMbIE MeXIY COOO0¥ ITaKeThl PACIIIH-
PEHUIT MITU JOTIOTHUTEIbHbIe OMOINOTEKH, COPEBHOBAIKCH 32 OHHAKOBbIE HOMepa
IIOPTOB, 0COOEHHO ecnyu oHU 6bLTH HIHpoko ucnonsdyeMsl (HTTP 80, HTTPS 443 u
T.11.)

Paspaborunku paboranu Hajg CBOMM IIPOAYKTOM K TECTHPOBAIHU €0 Ha OTHENb-
HO BBIJENIEHHBIX CepBepax MAJsd TecTHpoBaHUs (cpeda paszpabomku, development
environment, MK e fanblie B cpede mecmuposarus, QA environment). Ha atux
cepBepax coyeTaHue IPUIOKEHUI U CEPBUCOB OBLIO XaOTUYHBIM U ITOCTOSTHHO Me-
HSUIOCh B 3aBUCHMOCTH OT 9Tala pa3paboTKH, U, KaK IIPaBUIIO, He COBITAAJIO C COCTO-
sSiHHeM Ipou3BoacTBeHHOM (production) cpemsl. CHCTEMHBIM afMUHUCTPATOPAM
CEpBEPOB IIPUXOAUIOCH 0COOEHHO TSHKENO — CO3[IaHHbIE B M30JSLIMH IIPUITOKEHUS
HEOOXO0OUMO OBIIIO COBMeEIIATh, Pa3BEPTHIBATH U 3AIyCKATh B IIPOU3BOCTBEHHOM
cpene (production), )KOHITIMPYS IIPU STOM OOIIMM JOCTYIIOM K pecypcaMm, IIOpTaM,
HACTPO¥KaM U BceMy ocTanbHOMY. Haie’)KHOCTh cHCTeMbl BO MHOTOM 3aBHCENa OT
KauecTBa HACTPOIKY ee IIPOU3BOACTBEHHOM CPeMbl.
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Crrey0IIM peleHueM, IOMyIIIPHBIM U ceffuac, CTalla BUPTYalIH3alis Ha ypOBHE
omepannoHHOM crucreMbl. OCHOBHOM Hpeell 6bLTa paboTa HE3aBUCAIIHUX APYT OT
[pyTra OIepaliOHHBIX CHCTEM Ha OJHOM ¢usuueckoM cepsepe. Obecrreunsai pas-
meneHue BceX PU3NUECKUX PECypCOB, IPeXkK/e BCEro MIPOIeCCOPHOTO BpeMeHH, Ia-
MATH ¥ QUCKOB C JaHHBIMU TakK HasbiBaeMblil runepsusop (hypervisor). [leman oxn
9TO MPSIMO Ha alllapaTHOM ypOBHe (THUIIEpPBU30p IIEPBOTO THIIA) WIIU JKe yKe Ha
yPOBHE CyLIeCTBYOIIel 6a30BOil OIIePallMOHHON CHCTEMBI (TUIIEPBU30P BTOPOTO
ypoBHsi). Pasnernenue Ha ypoBHe OIIEpPAI{MOHHON CHCTEMbI PALUKATIBHO YITyUIIIHIO
U YIIPOCTUIIO HACTPOMKY TeTepOreHHbIX, PA3HOPOLHBIX CHCTEM B CpefiaX pa3pabor-
KU ¥ IIPOM3BOACTBA. [l11s1 pabOThI OTAETbHBIX IIPUITOKEHUI U 6a3 JaHHBIX Ha MOIII-
HBIIl cepBep YCTaHABIMBANACh OTAENbHAs BUPTyallbHas OIEpAallOHHAs CHCTEMA,
KOTOPYIO M CTAJIM Ha3bIBaTh BUPTyaIbHON MamnHoM (virtual machine), rak xak or-
JIMYUTH €€ “UBHYTPU OT HACTOSIIEHN, paboTAOIIEl HA allllapaTHOM O0eCIIeueHu U
OC, HeBo3MOxHO. Ha MoItHOM cepBepe MOTYT paboTaTh HECATKH BHUPTYaIbHBIX
MAIIIMH, UMEIOIINX COOTBETCTBEHHO B JECATKU pa3 MeHbIIE PecypcoB, HO IIPU
5TOM COBEpIIEHHO HE3aBUCHUMBIX APYT OT Apyra. [IpunokeHus Temepb CBOOOMTHEI
HACTPanBaTh CUCTEMY U ee OMOTHOTEKH, 3aBUCHMOCTU U BHYTPEHHIOI CTPYKTYPY
KaK UM B3AYMA€ETCs, HE 3aJyMbIBAasACh 06 OrpaHUYEHUSX N3-3d IPUCYTCTBUA APYyTUX
CHCTEM U CEPBHCOB. BUpTyaapHbIE MAIIMHBI MTOJCOETAUHSIOTCI K OOIIel ceTu U
MOTYT UMeTh OTHeNbHbII [P-afgpec, He 3aBHCAIINIT OT ajipeca CBOEro PU3UIeCKOro
cepsepa.

VIMeHHO BUPTyabHbIe MAIIIUHBI SBISIOTCS KpaeyTONbHBIM KaMHEM OOIayHbIX BBI-
yucneruit. OcHoBHBIe IpoBaiiaepbl o6maunbix yeayr Cloud (Amazon, Google, Yandex
U [pyrue) 06JIaaloT OTPOMHBIMU BBIYMCIUTENBHBIMH MOIIMHOCTAMU. VX meHTpBI
obpaborku maHHbIX (data center) cocTosiT M3 OGOIBIIOTO KOTHUUECTBA MOIIIHBIX
CepBepOB, COEUHEHHBIX MEXOY C000¥ M OCHOBHBIM /HTepHETOM ceTsAMH C Mak-
CHMAaJIbHO BO3MOYXHOM IPOMYCKHON crocobHocThio (bandwidth). “Apenpmosats”
cebe eI cepBep, IIOCTOSTHHO PaboTAONUIT U IPUCYTCTBYIOIINIL B ceTn VHTep-
HeT, 6bUTO ObI OYEHb JOPOTO U OCOOEHHO HEBBITOMHO AJS TONHKO HAUMHAKOIIUX
KOMITAaHUI-CTAPTAIIOB MJIM IIPOEKTOB B CTAAUH 3apOKIEHMs, KOTOPBIM He HY)KHBI
6oJbIIIrie MOITHOCTH. BMecTO 9TOTO IpoBaiigepsl 06jaka MPOJaloT BUPTyalbHbIE
MAIIIMHBI pa3HOOOpa3HBIX BUOB — HaUYHMHAs OT CAMBIX MHKPOCKOIINYECKHUX, IO
cytu ‘cinabee” yeM 060N COBPEMEHHBIN cMapTPOH — HO BTOTO 3a4acTylo Gojee
YyeM JOCTaTOYHO I HeOOIBIIIOTO cepBepa, 00CITy)KMBAIOIIEro He 60Iblile HECKOIb-
KUX TIPOCTHIX 3aIIPOCOB B MUHYTY WJIM TOTO MeHbIle. Bojiee Toro, BUpTyaibHbIE
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MalllMHBI ONITUMU3UPOBAHBI — HOBasd BUPTyaJlbHas MalllMHA CO3[AETCH 110 3aIIpoCcy
B T€YEHHE HECKOJIBKIX MUHYT, BEpPCHs OIlepallMOHHON CHUCTEMBI BCeTra IIpoBepeHa
Ha Y3BUMOCTH U ObIcTpo oOHOBIstercs. Ecnu BupTyanpHas MaminHa 6onblie He
HY’KHa, €e MO)XHO OBICTPO OCTQHOBHUTH M IIepecTaTh IUIATUTD 32 HCIIOJIb30BAHHE
00JIaUuHBIX PECypPCOB.

Tem He MeHee BUPTyalbHbIE MAIITUHBI, HECMOTPSI HA TO YTO BBITIISIAT COBEPIIIEHHO
YHUBEpPCAbHBIM WHCTPYMEHTOM 006IIaKka, 00eCreunBaoIUM TIOHYI0 U30ISIUIO
Ha YpOBHE OIIEPAlMOHHOM CUCTEMBI, MUMEIOT CYyIIeCTBEHHBIN HENOCTATOK. JTO
MO-TIpe)KHEMY TIOJIHOLIEHHAs OllepallOHHAs CUCTeMa, U, YYUTHIBAs CIIOKHOCTb
ammapaTtHOro obecreueHus:, OOTbIIOE KOTUYECTBO APAIBEPOB, MOANEPKKY CETH,
OCHOBHBIX OMOIIMOTEK, BCTPOEHHOE yIIpaBiieHne maketaMu paciiupenus (package
manager) ¥, HakoHell, HHTeprperatop komaHp (shell), Bce aT0 BRUITMBaeTcs BO
BHYIIHUTETbHBIN pasMep CHCTEMBI ¥ JOCTATOYHO OJTOe BpeMs IepBOHAUAIbHO
MHANHATU3auu (MUHYTEI). [[J15 HEKOTOPBIX CITyuaeB 9TO MOXKET He SIBJIATHCS IIpe-
MISITCTBUEM — B TOM CJIy4ae eCIu O)KU/IAeTCsl, YTO KOIIMUECTBO BUPTYAIbHBIX MAIIINH
(PUKCUPOBAHO, CKOPOCTh MX WHULMATU3ALUN HE SIBISIETCS KPUTHUECKOW MU Ha
KaKIOM U3 HUX paboTaeT GOIbIIOE IPUIIOKEHIE, OCTAHABINBATH U TIEPE3aITyCKaTh
KOTOpPO€ YacTo HeT HEOOXOMUMOCTH.

OpnHako momoOHOe TIpeAIIoNoKeHNe BCe Yallle sIBISeTCS MPersTCTBUeM I IIpHU-
JIO’KEHHUI C BBICOKOM CKOPOCTHIO pa3pabOTKU M ITOCTOSHHBIM IOSIBIEHHEM HOBOI
(IJYHKHI/IOHaJIbHOCTI/I, nu OCO6€HHO 9TO KPUTHUYHO JIS1 apXUTEKTYpPbl Ha OCHOBE
MHKDPOCEPBHCOB.

« MukpocepBucsl B njeaje O4eHb Manbl, U Jaxe camas ciabas BHPTyalIbHas
MaIlIHa MOKeT OBITh CITHIIKOM Hed(p(eKTUBHA [T HUX, KaK 10 N30BITOUHOH
MOIIIHOCTH, TaK U II0 I[eHe

+ OmHO U3 OCHOBHBIX TEOPETHYECKUX IIPEUMYIECTB MUKPOCEPBHCOB — OBICT-
poe, ITOYTH MTHOBEHHOE MAacHITaOHpOBaHUeE IIPH yBeIHUYEHHHU HArpy3KU Ha
HUX. B Mupe, roe ygauHoe IpuIIo)KeHHe cOOMpaeT MHJUIMOHBI 3aIPOCOB B
CEKyHy, O)KUJaHNe HECKOIbKUX MUHYT I IOSBIEHUS CIEQYIOIIEN KOIIUU
CepBHCa IIPOCTO HEJOIIyCTUMO U IIPAKTHUYECKH JIUIIIAeT JIETKYI0 MacIITabupy-
€MOCTb CMbICIIA.

+ OnaTh e M3-3a UX MAJOr0 pasMepa MUKPOCEPBUCHI MOTYT UMETh HAMHOIO
MeEHBIIIe 3aBHCHUMOCTEeN 1 TpeOOBAHUII K OIIEPAIIOHHOM CHCTEMe, B KOTOPOH
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OHU paboTarT — IIOJHAS OIlEePAl[MOHHA] CHCTeMa, OTpaHUYeHHas TUIIePBU30-
poM, ABJIgeTcd g HUX Ype3MepPHBIM PeCypCOM.

VMeHHO Tak Ha CBeT ITOSBUIIACH CIIeAyIolas uaesd — KOHTelHephl. KoHTelHephI 103-
BOJIIIOT IIEPEUTH Ha CIeAYIOIIUY yPOBEHD Pa3feleHNs BbIUMCINTEIBHBIX PECYPCOB,
He Hajaras Ha IpUIIoKeHue, paboTaliee B 0611ake, HEOOXOMUMOCTb HECTHU C COOOI
OIEpallMOHHYI0 CUCTEMY BUPTYaIbHOI MAIlIMHBI U CBA3aHHBIE C 9TUM U3AEPKKU.

KoHTeiHepbl — 370 Linux

HaBaiite cpasy ompemeluM Ay cebs, UTO MPEACTABIAIT CO00H KOHTEIHEePHI U UeM
OHU OTJIMYAIOTCS OT BUPTYAlIbHBIX MAIIKH, YTOOBI M30€KaTh IIyTaHHUIbI, KOTOpast
9acTo crydaeTcs Mexay HuMu. KoHTtelHep — 9T0 Hab0p OrpaHNYeHNI I 3aITycKa
IIPUJIOKEHUH, KOTOpbIi moppepxkusaercs aapoM (kernel) omepaunmonHoil cucre-
MBI Linux. 9TH orpaHuueHHs 3aCTaBISAIOT IPUIOKEHHE HCIONHATHCI B 3aKPBITOI
¢aitinoBoii cHCTEMe, CO CBOMM IIPOCTPAHCTBOM IIPOLIECCOB (IIPHIIOKEHUE He BUIHUT
IIpOLeCcChl BHE CBOET TPYIIIIbI) ¥ C KBOTAMU Ha MCIIONb30BaHHE TAMATH, MOIIHOCTH
mpoueccopoB CPU, nuckoB, 1, BO3MOXHO, ceTH. IIpy 5TOM y IIPUIIOKEHHS B TAaKOM
OTpaHHUYEHHOM IIPOCTPAHCTBE CYIIECTBYIOT CBOII ceTeBoil IP-ampec M IOMHBIHA
HabOp MOPTOB, a TaKke IIOJHAs IMOANEP)KKa SApa CHCTEeMbl — yCTPOMCTBAa BBO-
[a/BBIBOMIA, YIIPABII€HUE TIAMATHIO U IIPOIIECCOPOM, MHOT03aJaYHOCTD U, HAKOHEII,
caMoe IJIaBHOe, BO3MOXXHOCTb YCTAHOBHUTB JIFOObIE pacIIMpeHns U OUOIHOTEKH, He
6eCIIOKOsICh 0 KOH(QIUKTAX C APYTHMHU IIPUIIOKEHUSIMU.

MOosKHO CcKa3aTh, YTO IPUIIOXKEHHE, 3aIlyCKaoleecs B KOHTelHepe Linux, “Bugnut”
cragapTHoe Anpo (kernel) omepanmoHHOI CHCTEMBI TaK, KaK €CIH ObI HUYEro Kpo-
Me 9TOTO IIPUIIOKEHHUS U 9TOTO sifipa Oolbllle He cyliecTBoBano. Paiinosas cucreMa
IIyCTa, HEeT HUKAKUX HOIIOIHHUTENbHBIX ITAKEeTOB M OMOINOTEK, HHTEpPIIPETaTOPOB
shell n Tem Gonee HuKakoro Hameka Ha rpagudeckuii uuTepderic GUIL IIpumepno
TaK Ke OIIyIaeT” cebs MIPUIOKEeHNe, 3aIlyCKaKoIleecs B BUPTYAIbHOI MalllnHe, Ha
KOTOPOI YCTaHOBIIEHA OIlepallHOHHas cucTeMa Linux, TONbKo B KpaliHe ype3saHHOM
BapHaHTe.

VIMeTh TOJIBKO BO3MOKHOCTH siipa Linux mist GOMBIITMHCTBA COBPEMEHHBIX TPHIIO-
KEHUII He[JOCTaTOUHO, OHH, KaK IIPABUJIO, 3aBUCAT OT MHOXKECTBA paCIIMpPEeHUH U
OuONHOTEK, a TaK)Ke UMEIT CBOU (aiibl ¢ JaHHBIMHU. 30eCh KOHTEITHEePhl TaKKe
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XOpOIIN — TPUIIOKEHUE CBOOOMHO PACIIOPSHKATHCS CBOMM IIPOCTPAHCTBOM KOH-
TelfHepa Tak, Kak ecinu Obl OHO HAXOMHIIOCh HAa CBOEM OTHEIHHOM BHUPTYaIbHOM
(nmu peambHOM) cepBepe. BO3MOXXHO yCTaHOBUTH Jf00bIe TIAKETHI, PACIIMPEHUS,
OMOIMOTEKN U CKOIMPOBATh (DAINIBI M HaHHBIE BHYTPh KOHTENHepa, HEe OIacasch
KOH(IUKTOB. Bee 910 GymeT 3aKphHITO BHYTPHU KOHTEMHEPA U HEJOCTYITHO OPYTUM
MIPUIIOKEHUSAM U3 JPYTUX KOHTEHHEPOB.

3amyck ¥ HacTpOIKa KOHTEIHEPOB MOTYT BBUIUTHCS B OOJIBIIIOE KOIMUECTBO CBSI3aH-
HBIX MEXIY co00Il CHCTEMHBIX KOMaH[ U TPeOYIOT OTlpeieleHHbIX 3HAHUI KOMaH/
U apXUTeKTypsl Linux. 3mech CBOI0 HUINY 3aHsN MHCTPyMeHT Docker, KOTOpBIit
BEJIMKOJEITHO CIIPABIAETCd ¢ HACTPOMKOM M 3aIlyCKOM KOHTEMHEPOB, UMEHHO OH
CTall ellle OJHOM IIPUYMHOM B3PLIBHOM IIONYJIAPHOCTH KOHTEHHEPOB, KOTOpHIE
OTHBIHE He TPeOYIOT pacUIMpPEeHHBIX 3HAHUH Linux.

“Uro e, ecnu s ucnonbsdyw Mac OS unu Windows?” cripocure BbI? Braromaps
nHcTpyMeHTaM Docker xoHTeliHeps! Linux mOCTymHBI Ha JIOOBIX IOIYNSPHBIX
OIlepallMOHHBIX cUcTeMax. Ellle pa3 BCIOMHUM, 4TO I pabOTBI KOHTEITHEpOB
TpebyeTcs JOCTYII K MUHUMAIBHOMY APy Linux — MMEHHO 3TO U IIpeoCTaBIgeT
Docker, kak mpaBuII0, € ITOMOIIBIO0 CKPBITOIN BHYTPH HETO MHHUMAIBHON BUPTYallb-
HOM MamuHON. OTIHYHAs BO3SMOXXHOCTD He TOJIBKO HCII0Ib30BaTh KOHTEHHEPEI, HO
U TIOJIYYHUTh OCTYII K HACTOsIIeMy saapy Linux 3a cuuTaHHBIE CEKyH/IbI Ha JTH000I
OIlepaI[MOHHON CHCTEMe U JIDIITOIIe 6e3 3aITycKa TSHKeNIbIX BUPTyalbHBIX MAIIMH C
TIOJIHOI OTIepal[MOHHOM CHCTEMOH!

XoTs ues KOHTEITHEpOB U caMa MX CyTh — 3TO OIlepallOHHas cucreMa Linux, ux
pacTyImas MOMmyJIIipHOCTh U IIPeKPACHO IOAXOMAINAs IS OONIaYHBIX TPHIIOKEHHI
apXUTEKTypa He MOTIIU IIPOMTH MUMO BCeX IIPOBaiiiepoB obaka, 0cCo6eHHO obaka
Microsoft Azure ¢ 6opIINM (OKYyCOM BHUMaHHS Ha CepBEPHBIX BapHAHTaX Ollepa-
uoHHBIX cucteM Windows. Kommanus Microsoft yyxe mogmep:xuBaeT KOHTeITHepBI
(n Docker) B cBOMX OIlE€paIlMOHHBIX CHUCTeMaX 6e3 HCIIOIb30BAHMS BUPTYaIbHBIX
mamuH. KoHeuHo 3To yke He Linux, Ho eciu BBl paboTaere ¢ kogoMm .Net, To 3T0
HeoLleHMMasl BO3SMOKHOCTb HCIIONIb30BAaTh apXUTEKTYPy KOHTEIHEPOB, He IepeIy-
CBIBast CBOY IIPUIIOKEHHUSI.
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Docker

KonreiiHepsl — oTiIMYHAs 3aMeHA BUPTyalbHBIM MamuHaM. He Tpebyromue ru-
IIepBUA30pa U BCEM THKEJIOM MaCChl ITONTHONM OIl€pPallMOHHON CHCTEMBI, UM HY)KHa
JHUIID YK€ yCTAaHOBJIE€HHAasd IMOAXO0AAIas Bepcus Linux ¢ moaaep:xKoil KOHTEHEPOB.
Ocraercst “TONBKO M BOIIPOC UX HACTPOMKH, 3aIyCKa, OCTAHOBKH, yIIPABIIEHUS
pecypcaMi, GaiIoBLIMU CHCTEMAaMH, COBMECTHBIMU AaHHBIMU, UX TOMaMH U MHO-
THM ApYTUM. B mpuHNHNIe, 11d 5TOT0 He TpebyeTcs HU4ero, KpoMe HHCTPYMEHTOB
Linux, HO KpuBas 06y4eHUs U BpeMs HACTPONKH BCEro 9TOro OyaeT BechMa 3HAUU-
MeL Bee T yHKunu 6epet Ha cebst nHCTpyMeHT Docker, 1 IMEHHO ero JIerkocThb
U JIOTUYHOCTh €r0 KOMaHA U OOIIell MOAeNy IIOMOIJTIM KOHTeHHepaM BBIMTH Ha
aBaHCIIEHY 0OJaUHBIX BBIYUCIEHNI HAMHOTO OBICTpee.

Bb1 terko MokeTe yCTaHOBUTH MHCTPyMeHThI Docker Ha mio6ble omepanuoHHbIE
CHCTEMBI, U OH ITPU HEOOXOMUMOCTHU 0OECTIEUUT BAM MUHUMAIBHYIO BUPTYallbHYIO
MamwuHy ¢ agpom Linux (cmotpure catit docker.com, Bam monamoburcs 6ecratHas
Bepcus Docker Personal, B Heit ecTh Bce, YTO HEOOXOAUMO [Isi pabOTHI C JTHOOBIMU
KOHTEeIHepaMH).

[Tocne ycranoBku Docker MOXHO HauMHATH 3allycKaTh KOHTelHephl Eme pas
BCIIOMHHM, YTO KOHTEIHep — OTpaHHYeHHas 4acTh IPOCTPAHCTBA OIePAllHOHHON
cucreMsl Linux, B KOTOpOIl €CTh OTpaHUYEHHBIN U IIPO3PAYHBII I IPUIIOKEHU
noctyn ko BceM ¢ynkuusam sapa (kernel) cucremsr. Hukakux mHTEpIIpeTaTopoB
xomaHp shell, m3BecTHBIX BceM KoMaHJA ls, ps WM curl Tam mpocto HeT. CooT-
BETCTBEHHO, BBIIIOIHUTH TaM MOYKHO TOJIBKO IIPHUIIOKeHNE 6e3 3aBUCUMOCTEN UIIN
OubnroTek (CTaTHUEeCKH CKOMIIOHOBaHHOE, static linking, uro o3nauaer, uro Bce
BO3MOJKHBIE 3aBUCHMOCTH U OHONHOTEKN HaXOAATCS BHYTPU UCIIOTHIEMOTo ¢ariia
MIPOrpaMMBbI). 3aUaCTYI0 STOTO CIUIIKOM Majo, 0COOEHHO eCITH Bbl PACCUUTHIBAETE
Ha OTJIAAKY IIPHUIIOXKEHUs, XOTUTe MCCIeqoBaTh ero )ypHaiusl (logs) mmn mocMot-
PEThb CIIUCOK IIPOLIECCOB U UCIIONb30BaHNE UMU PECYPCOB.

Yro6bI He KOMMPOBATh KaKABIN pa3 HY)KHble HHCTPYMEHTHI BPYUHYIO HIIH CIIOXK-
HBIMU ckpuntamu, B Docker kirtoueByio poib Urpaer yKe roToBbIi Habop ¢arimos
U 6UOINOTEK, KOTOPBI MOXKHO OFHOV KOMAHJIOM IIepeHeCTH B CBOIM KOHTEIHHep
U CITOKOMHO TaM IIONy4YaTh K HUM JOCTYIL. JTO TaK Ha3bIBaeMble 0Opasbl (image)
KOHTENHEPOB.
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O6pas3bl (image) Docker

Kak MBI y)ke NOHSIN, caM KOHTeHHep B CBOEHl OCHOBE — JIHIIb BO3MOYKHOCTb
BBI3BIBATh CHCTEMHble (YHKIMH K KCIIONb30BaTh CEPBUCH smpa Linux, ¥ B Hero
HeoOXOAUMO IepeHecTH (arlibl ¢ IPUIOKEHHEM, er0 3aBUCHMOCTH H, BO3MOXKHO,
MHCTPYMEHTBI IV OTJIAQAKH M OUArHOCTHKH IIPUIIOKEHUS, BKIIOYAs HHTepIIpe-
tatop koMaHp shell, ectu moHamo6HTCS B3aHMMOMEICTBOBATh C KOHTEHHEPOM B
MHTEPAaKTHBHOM pexxuMe. Becy 3T0T Habop B apxurekrype Docker xpanwurcs B
ob6pase (image). O6pa3 — 3To craTmyeckuil Habop (aiyIoB, NUHCTPYMEHTOB, HU-
PEKTOpHI, CHMBOIHUYECKUX CCBUIOK symlink, citoBom Bcero Toro, uto Tpebyercs
IPUIIOKEHHUI0 ¥ HaM KaK ero paspaboTuuKaM, YTOOBI YCIIEIIHO €ro 3allyCTHTh U
IIpY HeOOXOAUMOCTH OTIAJUTh MM JUAaTHOCTUPOBATH IIPOOIEMY.

CosnaHHbIe OMUH pa3 06pa3bl MOTYT HCIIOIB30BAThCS KaK 3aTOTOBKA MAJIS 3aIIycKa
KOHTEHEPOB BHOBb U BHOBB. 110 YMOJUaHUIO OHM XPaHSATCS B XPAHWIHUIIE Ha
BallleM pabGoyeM KOMITBIOTEpE, a TAaK)Ke MOTYT UMETh YHUKaIbHbIe MeTKH (tag, ms
OTMETKHU 0COOEHHO Ba)KHBIX MIIM YOAUHBIX 00pa3oB). Bce 310 yauBuUTENbHO HAIO-
MHHAeT CHUCTeMY KOHTPOJS BEpCHIl, © UMEHHO Tak paboraer xpaHeHHe 00pa3oB
Docker Ha Bameii mamruHe. Bosee Toro, 06passl MOXXHO XpPaHUTh B yAaleHHOM
PEIIO3UTOPUH B CETH, AHATIOTUYHO TOMY, KaK XpPaHUM BEPCUU U BETKU HUCXOXHOTO
kona, Hapumep B GitHub. Cosmarenu Docker moHsIu mMOTHYI0 aHATOTHIO MEKIY
XpaHeHHeM 06pa30B, HE0OXOUMOCTh Pa3HOOOPA3HBIX BEPCHUI C TOMOIIIBI0 METOK U
MIPaKTUYECKH ITOTHOCTHIO0 CKONTMpoBanu komaHas! Git 71 yrpasieHus obpasamu, a
001I1eJOCTYITHOE [T BCeX yaalleHHOe XPaHUIIHINE I HUX Ha3BaJIU, KOHEYHO Ke...
Docker Hub.

YyTp mozxe MbI IMOAPOOHO y3HaeM IIpO yIIpaBleHHe oOpasaMM, a II0Ka caMmoe
MHTepecHoe /I Hac 3akitoyaercs B ToM, 4To B Docker Hub, Tax ke xak B GitHub,
ecTh OTKpHITHIE (public) 06pasel, Ha OCHOBE KOTOPHIX MOYKHO 3aIlyCKaTh CBOM KOH-
TefHepbl, HUUETO He MEHss B HUX, MM )K€ CTPOUTh Ha OCHOBE HUX HOBbIe 00passl.
Camele mommynspHbIe 00pasbl, KaK IIPABUIIO, TIO3BOJIAIOT 3AIIyCTUTh B KOHTEIHEpe
OCHOBHBIE 0a3bl MAHHBIX, KOIIHU, BeO-CepBephl U IIPOKCH-CEPBEPHI, & TAKKe dMY-
TMpPOBATh ITONYJIIPHBIE OIepallMOHHbIe crcTeMbl, Takue Kak Ubuntu niou CentOS.
9TO mpeKpacHsbIii CrI0cob MOTYUYUTD B CBOE PACIOPsHKEHNE 3aKPBITOE BUPTyalbHOE
IIPOCTPAHCTBO KOHTEIHepa ISl M0OBIX SKCIIEPUMEHTOB C HCIIONb30BaHMeM Linux,
He BOJIHYSCH IIPU 9TOM 3a COXPAHHOCTb CBOEH IIaBHOM OIIEPAIlIOHHON CHCTEMBL.



3. Konreitnepst u Docker 49

Kak u s perosuropues ¢ ncxogueiM kogoM Ha GitHub, o6paszam Ha Docker Hub
MOKHO JOOABIATH 3B€3[bl”, UTOOBI KX OTMETUTH WU BBIIENNUTD, & TAKXKE YBUIEThH
CKOJIBKO pa3 OTKPBIThIE AJIS BceX 00pa3bl 6putH ckauaHsbl (pull). Habpasiime camoe
6OJIBIIIOE KOTUUECTBO 3BE3/] U UCITOIB30BAHUI 00pa3bl HAXOMATCS B HaUaJe CIIMCKa
OTKPBITBIX 06pa30B, KOTOPHIiT BbI MOKETE YBUIOETh HA CTPAHUILE hub . docker . com —
MMEHHO TaM Bbl YBUIUTE, UYTO cefiuac B MUpe Haubojee MOMYJSIPHO [ 3aITyCKa
KOHTEHEPOB MIIM B KauecTBe 6a30BOr0 06pasa [yIs 3aIycKa CBOETO IIPUIIOKEHUS.

NHTepaKTUBHbIEe KOHTEMHEPbI — 3aMnycK U
ynpaBneHue Ha npumepe obpasa Ubuntu

Ecimu MBI 3aiijeM Ha OTKpbITOe xpaHmunine obpazoB Docker Hub u mocmorpum
camble TTOMyJspHbIe 06pa3bl (crpanuna Explore), Mbr cpa3sy ke yBugum Tam o6pas
orepannoHHoi cucreMbl Ubuntu — ofguH U3 caMbIX HMCHONb3yeMbIX. MHTEpecHO,
YTO 9TO He OTAEIbHOE IIPUIIOXKEHHe, He BeO-cepBep, He IIPOKCU-CEepBep U COBEPIIIeH-
HO TOYHO He 6a3a JaHHBIX, TO €CTh 3TO HE UTO-TO, UTO OOBIYHO TpebyeTcs o pas-
paboOTKM MIPUIIOKEHHU I HIN cepBUCOB. Kakoii )ke CMBICT 3aIlyCcKaTh ONEepaIlOHHY0
CHCTeMy U3 KOHTelHepa?

B ocHOBHOM 3TOT 00pa3 HCIIONB3yeTcs MU SKCIEPHMEHTOB — BB MO)KeTe 3a-
IIyCTUTh CBOe IPUIIOKeHHe M3 oKpykeHHs Ubuntu co BceMu ee CTaHOapTHBIMU
3aBUCHMOCTSIMH, ITaKeTaMU U OMOIMOTeKaMH, a TaK)Ke HHTEePIIPETaTOPOM KOMaHI
shell 1 BcemMu ymo6HBIMU HHCTpYMeHTaMH Linux ImpocTo s TOro, YTOOBI HMETh
BO3MO)XHOCTB OTJIAAUTH U OTCIEAUTH €T0 paboTy B KOM(POPTHOM OKpPY’KEHHUH, HIIN
»Ke TS TOTO, YTOOBI IIPOCTO IIPOBEPHUTH €T0 Ha paboTy B Linux, ecitn y Bac K mpumMepy
menronn ¢ Mac OS. Orcioma ellle OfWH IONYyNSPHBIN BapHAHT MCIIONb30BAHUA
o6pasza Ubuntu — Bo3MOXHOCTH paboTaTh C JIETKUM KOHTEIHEpOM BHYTpH Linux,
KOTOPBII 3aITyCKAeTC B T€UEHNE CEKYHI, BMECTO TSKEIOM BUPTYaIbHOM MAIIMHBI C
THIIEpPBU30POM Ha CHCTeMaX, IJle OCHOBHOH OIIepal[MOHHON CHCTEMOI He IBIIIETCS
Linux.

W moBTOpUM elrie pa3, OCHOBHOE, UYTO CTOUT IIOMHHUTH IIPH 3aITyCKe KOHTEIHEPOB,
ocobenno Takux kak Ubuntu, Debian nnu CentOS — 310 He coBceM oreparinoHHas
cucrema! PaboraTs Bal KoHTeliHep OymeT ¢ o6uumM sapoM Linux umu ¢ ocHOBHOI
OIlepallOHHOI CHCTEMOI, eCITH BhI yKe paboraere Ha Linux uny ¢ MUHUMAIbHOM
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BUPTyalbHOI Marmuuoil Linux. IIpocto oH 6ymer orpaHWYeH CBOEH ‘TIECOUHM-
Iell” O CBOEH 3aKpBITON (PailiIOBOI CHCTEMOI, OTPAaHUYEHHBIMU IIPOCTPAHCTBAMU
MIPOLIECCOB, TOIb30BaTeNeN M, BO3MOKHO, pecypcoB. Bce, 4TO BBl yBUANUTE BHYT-
PH TaKoro KOHTeIiHepa, — 3TO Habop KoMaHM, (aiiIoB, CHMBOIUYECKUX CCBIIOK,
xapakrepHbIx miusg Ubuntu mnm gpyroil omepanoOHHON CHCTEMBI, HO HIDKE 3TOTO
ypoBHs OyzmeT emnrHOe Aapo. [IpyrMMu CIIOBaMH, €CITH BBI 3aITyCTUTE KOHTEITHepHI
Ubuntu, CentOS u Debian ogHOBpeMeHHO, Bce 0HU OymyT paboTaTh ¢ SAPOM H IIOJ
yIpaBlIeHHEeM OCHOBHOI OIepallHOHHON CHCTeMbI Linux, M Takum o6pasoM 3TO
IIPOCTO YAOOHBIM HHCTPYMEHT I OMYJIALHHU UX NHCTPYMEHTOB U OKPYKEHHUS.

3Has 3TO, IPUCTYIIMM HaKOHeI[ K 3aIycKy KoHTelHepa. Bce komanasl Docker BbI-
TOJHAKTCA MHCTPYMEHTOM KOMaHIHOM CTPOKM docker, a A 3aIlyCKa KOHTeHepa
HY’)KHO IIPOCTO BBIIIOTHHUTH docker run <merka obpasa>.

docker run ubuntu

dra KOMaHMa 3allyCTUT KOHTEHHep Ha OCHOBE CaMOIl IIOCIeNHeN MeTKH obpasa
Ubuntu (1atest). Ecnu 5T0 mepBeIit 3amyck, OHa K TOMY jKe 3aTpy3UT (aiiIbl 3TOro
o6paza u3 xpannnuina Docker Hub.

MHTepecHO, UTO TOCTIE 3allycKa KOHTeIHep IIPaKTHYeCKM MTHOBEHHO 3aBEPIINT
CBOIO paboTy. TO ero 6a30Boe CBOMCTBO — €CIIM BHYTPU KOHTelHepa He HCIIONHS-
eTcsi paboTarolee IPUIOKEHUe, OH MTHOBEHHO 3aBepIIaeTcsi — KOHTeIHep JOIDKeH
OBITh 5 PEKTUBHBIM U Cpa3y 0CBOOOKAATH CBOM PECYPCHI KaK TOIBKO BBIIIOTHEHUE
IIpOTpaMMBbl BHYTPH HeTo 3akaHumBaeTcs. [Ipu 3amycke sxe Ubuntu Huvero, kpome
UHTepIIpeTaTopa bash mo ymomuanuio, He UCIIOIHIAETCS.

3mech HAM TPUTOMUTCS MHTEPAKTUBHBIN PEXHUM 3amycka (KIo4 -i) — OH IMpu-
COeMHSAET K KOHTEHHepy KOHCOJb AN BBOAA M BBIBOJA, M IIOKA OHM aKTHBHBEI,
KOHTelTHep Oy[eT IpomoIDKaTh paboTaTh, JaXKe eCITU B HeM HUYETo He UCITOHAETCS.
s sSMyISUUU CTaHAAPTHOTI'O TePMHUHANIA TPUTOAUTCS TaKKe KITI0Y -t.

docker run -it ubuntu

Ha srtor pas Docker 3amyctut koHTeitHep Ha ocHoBe of6pasa Ubuntu u mpemo-
CTaBUT HaM KOHCOJIb C dMYJALMEN TepMHUHAJIa — Bl Cpa3y YBUAUTE IIPUBBIYHOE
[IpUBETCTBUE HMHTepIperaTopa bash u MokeTe paboraTh ¢ HUM Tak, KaK €CIH
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Ob1 5TO ObLTa peanbHas onepaunuoHHas cucrema Ubuntu. [Toka mHTepaKTHBHBII
PEKUM aKTHBEH, KOHTeliHep OymeT paboTarh. 3aBepIIUTh pabOTy KOHTEHHepa U3
TepMHUHaJIa MOXXHO HabpaB KOMaHMy exit MIIM HCIIONB30BaB coyeTaHue Ctrl-P-Q
— orcoenuHenne (detach) mHTepaKTUBHOTO pexrMa OT pabOTAIOIEr0 KOHTEMHepa
6e3 ero OCTaHOBKHU.

Ecnu BBl XOTHTe M3HAYaIBHO OCTaBUThH KOHTelHep ¢ Ubuntu 3amyIeHHbIM, WITH
OH IOHAJOOUTCA BaM I IIPOROJDKEHUs S9KCIIEPHMEHTOB UyTh II03)Ke, BBl MOXKeTe
3aIlyCTHTb ero B orcoequHeHHOM (detach) pesxume, HCIIOIB3ys KIIIOY -d:

docker run -d -it ubuntu

B sToM crmyuae TepMHHAN cpady He OTKpPBIBAETCs, a KOHTEHHEp 3aIlyCKaercs U
pojoikaeT paboTarh B OHOBOM pexuMe yke Oe3 Balllero yJactus, gaxe 6e3
paboTarlyx B HeM IIPOLECCOB. YBUAETh paboTaiollue B JaHHBII MOMEHT IIOX
ynpasieHreM Docker KoHTelTHepbI MOKHO KOMaH/O¥ ps, 3aMMCTBYIOIIEl CBOE M
n3 Toi xe Linux:

docker ps

CONTAINER ID IMAGE COMMAND CREATED \
STATUS PORTS NAMES

8abb1b4a6886 ubuntu "/bin/bash" Less than a\

second ago Up 1 second determined_lichte\

rman

BrI BuuTe IPUMEPHBII BEIBOA KOMAHBI ps, JOBOJIBHO ITOJIE3HBIN — YKa3aH o0pas,
Ha OCHOBE KOTOpOTo OBLI CO37jaH paboTaloIHUil KOHTEHHep, BpeMs ero 3aIycka u
paboTHl, a TaK)Ke ABa YHHUKAIbHBIX UAEHTH(HUKATOpA — IEPBBIN IIPOCTO yHUKAIb-
ub1it UUID, a BTOpoil HeKOe CreHepupOBaHHOE 3a6aBHOE “UMs”, KOTOPOE Uy Th JIerye
HareJaTaTh Y€JIOBEKY.

KoneuHo, HeT HUYero MpoIIle MOAKIYNUTh TEPMUHAT K paboTaIeMy KOHTEIHepY,
ecly OH yke paboTaeT B (POHOBOM peXXMMe — MJIs 9TOTo IpeJHa3sHaueHa KOMaHa
attach. Eif Heo6xoquMo mepenaTh YHUKAIBHBIA HAEHTH(PUKATOP KOHTelHepa, K
KOTOPOMY HY’)KHO ITPHUCOeIHHUTHCS (OMHH U3 ABYX):
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docker attach determined_lichterman

Wnu
docker attach 8abb1b4a6886

3amycTuB 9Ty KOMaHAy, BbI BHOBb OKQKETECh B TEPMHUHAJIE CBOETO KOHTeHHepa U
CMOJKeTe JenaTh TaM JHo0ble SKCIIepUMeHTHl. Kak U B IIepBOM ciydae, KOT[A MBI
Ccpasy ke OTKPbUIM TepMHHAI IIPU 3aIlycke KOHTeNHepa, KOMaHMa exit 3aKOHUHT
€ro BBIIIONIHEHNE, & KIIABUIIH Ctrl-P-Q IPOCTO OTKIIIOUAT TEPMHUHAI, OCTABIISS CaM
KOHTeHep pabGoTaloLUM.

Korpma paboTaromiuii B poHOBOM peKMe KOHTEHep BaM CTaHeT OOJIbIlle He Hy)KeH,
BbI MOKET€ OCTAHOBUTb €r0 KOMaHMAON stop, Kak HETPYyAHO AOTafaThbcsi, BHOBb
yKa3aB €ro YHUKAIbHBIN HAEHTHPHUKATOP:

docker stop 8abb1b4at6886
Wnu
docker stop determined_lichterman

CHoOBa BBI3BaB KOMaHAOY ps, BbI YBUONUTE UTO KOHTeﬂHep OBLI OCTAHOBJIEH.

MoskeMm cebst TO3APaBUTH — 3HAs Ha3BaHMe MOMYIIpHbIX 006pa3os Ha Docker Hub u
HECKOJIBKO TOJIBKO YTO OIIPOOOBAHHBIX KOMaH/, MbI MOYKEM 9KCIIEpUMEHTHPOBATH C
9MYJIALHEH MOMYyIAPHBIX OIlepallHOHHBIX cucTeM Linux, 6a3aMu JaHHBIX U cepBe-
paMu, 3aIrycKasl X B KOHTeIHepax 3a CUMTAHHbIE CEKyH[bI, U, SKCIIEPUMEHTHUPYS
C HUMH JIF00BIM 00pa3oM, He OIracaThCsi MyCopa B CBO€il OCHOBHOM OTIEpaIl[MOHHOM
CHCTeMe MM IIpoblieM ¢ APYTHMHU IPUIOKEHUSIMH — KOHTeliHepsl Docker Hamex-
HO U30JHUPYIOT BCE, YTO MPOUCXOAUT BHYTPU HHUX.

OTKpbITNE MUpa ANA KOHTeliHepa —
Be6-cepBep nginx v paboTta c nopramm

I/ITaK, IIPOBOAUTDH IKCIIEPUMEHTHI B KOHTefIHean C pPa3IMYHBIMHU BEPCHUAMU OII€-
palOHHBIX CUCTEM Lil’lllX, pa3H006paSHbIMI/I CHUCTEMaMMU, pa6OTaIOI_I_U/IMI/I Ha HUX,
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U IIOJyYaTh BCE 3TO B IIpefieNiaX CeKyHJH, BelukonernHo. OTHAKO OCHOBHAS HUpes
KOHTeliHepa — H30JIAIUS MMEHHO Balllero IIPUIIOKEHUS UM JOIIOIHUTENbHBIX
CEPBUCOB, HEOOXOMUMBIX HJIS €0 paboThl, YTOOBI 3PPEKTUBHO Pa3HeNuTh peCypChl,
n36eKaTh CIOKHOCTEH C pa3sBepThIBAHMEM M MTHOBEHHO ITPOBONUTDH TOPH3OHTAIIb-
HOe MacIuTabupoBaHNe.

BHOBE B3IUIIHYB Ha caMble IIOIYIIspHbIe 00pa3kl Ha caiite Docker Hub, M1 yBnaum
TaM 3HAMEHHUTHIN BebO-cepBep nginx. OH 4YacTO HCIIONB3yeTcsd M IOMHEP:KKU
y>Ke TOTOBBIX ITPUIIOXKEHUI B Ka4eCTBe IIPOCTO Beb-cepBepa MITH 6aTaHCHPOBIIUKA
Harpysku. [laBajiTe 3aIlyCTHM ITOCIETHIOK BEPCHUIO ero 06pas3a B KOHTeIHepe:

docker run -d nginx

3amyckaTh ero iydiie cpa3y B orcoemuHeHHOM pexume (detach, -d), Tak xak
IIpu 3amycke 3Toro obpasa, B ornuune oT obpaza Ubuntu, mporece nginx cpasy
3aryckaeTcsi 1 paboTaer, IIOKa MbI €ro He OCTAaHOBUM, U 3aIyck oOpa3a 6e3 Kioya
-d mpuUBegeT K TOMY, UTO MbI OyfeM HaOIIOAaTh KOHCONb C BBIBOJOM COOOIIEHUI
Nnginx M BBIWTHU U3 Hee MOXKHO TOJIbKO BMECTE C CAMHMM NginxX ¢ IOMOIIBI0 Ctrl-C.

3amycTuB KoMaHOy docker ps, BBl YBUOUTE, YTO KOHTEHHEp ¢ pabOTAOIIUM cep-
BEPOM Nginx CyIecTByeT U YBUAUTE €ro yHUKaIbHOe M. YTo xe panpiie? Yro,
€CIIU TIPOCTO XOTUM HCITONB30BATh €r0 KaK CBOI BeO-CepBep, TOIBKO PaGOTAIOIINIT
U3 KOHTEHepa, yTOOBl He 3aIlyCKaTh €r0 HAa OCHOBHOM OMEPALMOHHOM CHCTEME
U MMeTh BCIO THOKOCTh U 6e30macHOCTh KoHTeliHepa? [[0CTOBEPHO M3BECTHO, UTO
no6oit Be6G-cepBep obcmykuBaer mopt HTTP 80, MOXXHO 1M MONYyYUTh K HEMY
HOCTYII, €CITU OH HaXO[UTCs B KOHTENHepe?

OrtkpoiThie (exposed) TOPTHI — OCHOBHOI ITyTh B3aUMOMAENCTBHUS MEXAY KOHTEIi-
HepaMH, KOTOpBIe, KaK MBI 3HaeM, B OOIIeM CiIydae MaKCHMAIBHBIM 00pasoM
M30TMPOBaHbl ¥ OT OCHOBHOM OIT€paIlMOHHON CHCTEMBI, U APYT OT Apyra. FiMeHHO
Jepe3 OTKPBITHIE ITOPTHI MOKHO IIONyUUTh JOCTYI K pabOTAIOIINM B KOHTeITHepax
IpWIOKeHUAM (He IPHUCOefMHAS K HUM TePMHHAIBI) U 00eCIeYUTh B3aMMOMEN-
CTBUSI MHOXKeCTBA KOHTEITHEPOB MEXAY APYT ApyroM. MHorue o6passl, HOHOOHBIE
nginx, aBTOMaTUYeCKH yKa3bIBAIOT, KaKKe ITOPTHI OyyT aKTHBHBI B KOHTEeITHepe —
B nginx 3T0, KoHeuHO, Oymer mopt HTTP 80.

YkazaTh B3aMMOAENCTBHE MEXKAY IIOPTAMU OCHOBHOM OIEPALMOHHOI CHCTEMBI
(cucremsl, pecypcamu Kotopoii momb3yercss Docker, To ecTs XocTa) M KOHTelHepa
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MOKHO BCe TOM XK€ KOMaHMoM run. [laBaiiTe OCTAHOBUM Y>K€ 3aIlyII€HHbIN paHee
KOHTelHep (JIlerkoe yIpaKHeHUe Ha ITOBTOpeHHUe IpeAbIAyINero pasfena) U 3aIry-
CTHM NginxX CHOBA, Ha 3TOT pa3 yKasaB Ha KaKOW IOPT IIaBHOM OIlepalliOHHONI
crcreMbl MbI lepeanpecyeM (forward) OTKpBITEI B KOHTeliHepe IOpT 80 (BO3bMeM
oprt 8888):

docker run -d -p 8888:80 nginx

I[Tocrme 3amycka Takoro KOHTelHepa OTKpoIiTe B Opaysepe ajmpec localhost:8888
U 0.0.0.0:8888, 1 BBl yBUAUTE IIPUBETCTBUE cepBepa nginx. [lepeagpecosaTs
OTKPBITBIH MOPT KOHTENHEPA Ha IIOPT OCHOBHOM OII€PAIlMOHHOM CHCTEMBI-XOCTa B
of11eM ciryyae MOXKHO Tak:

docker run -p [NOPT OCHOBHOW XOCT-CUCTEMbI| : [OTKPbLITbIA MOPT KoHTenHepa] [\

nmst obpasa]

Ecny BHOBP TIOCMOTpETH CIIHCOK aKTHMBHBIX KOHTEHTHEPOB KOMAaHIOH ps, MbI 0OHa-
PY)KHM, YTO OHA Telephb coobIaeT HaM MHQOPMAIHIO 00 OTKPBITHIX ITOPTaX U UX
repeagpecanuu:

docker ps

CONTAINER ID IMAGE COMMAND CREATE\
D STATUS PORTS NAMES
5e0cT£30656d nginx "nginx -g 'daemon of.." 5 minu\
tes ago Up 5 minutes 0.0.0.0:8888->80/tcp loving_rosalin\
d

Korpma BBI BONTHE HacIagUTeCh BO3SMOXXKHOCTSIMU cepBepa nginx, He 3a0yabTe ocTa-
HOBUTH pabOTAOINI KOHTETHep KOMaHIOM docker stop [umsa].

9TO OCHOBHOE IIpeIHa3HAUYEHHE U IIaBHOE NOCTHKEHNE KOHTETHEPOB — BBl MOKETE
3aIlyCTUTDL CTOJIBKO PA3HOPOMHBIX CUCTEM B OTHENbHBIX KOHTEHHEepaxX, CKOJIBKO
BaM HY)XHO, ¥ Ha CTOJIBKHMX CepBepax, KaK ITO[CKa3bIBae€T BaM 3[PaBbII CMBICII,
Ballla apXUTEKTypa U TeKylllas Harpy3Ka Ha IpuioxeHue. Bce oHu 6yayT Haie)KHO
M30IIMPOBAHbI APYT OT APYTa, Bce OYAYT UCIOIB30BATH CBOU COOCTBEHHbIE 3aBUCH-
MOCTH, OMOIHOTEKH U TTAKETHI, MM BUPTyallbHble MAIIIMHBI U HHTEPIIPETATOPHI, U
B3aMMOJMIEHCTBOBATh OYAYT Uepe3 3apaHee OTOBOPEHHbIE OTKPBITHIE IIOPTHI.
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Pe3ome

BrruucnuTenpHble pecypchl JOPOTH, U 3a4acTyI0 3aIlyCK MHOeCTBa IIPUIIOKEHUH
Ha OHOM CepBepe I'PO3UT MHOXXECTBOM KOH(IUKTOB OUOIHOTEK, 3aBUCHMOCTEI,
CETEBBIX aApE€COB U IIOPTOB, a TAKXE€ BO3MOXHBIMHU YA3BUMOCTIMU 6630HaCHOCTI/I.
MBI KpaTKO M3YYHIIH 9BOIIOLHIO OT BUPTYaJIbHBIX MAIIIMH K KOHTeI{HepaM U MOXKeM
CHeNIaTh CIeAYIOIINe KpaTKIe BbIBOMbI:

+ KoHTeliHepsl — 5TO M30MIA1MA IPUIOKEHHS, OCHOBAaHHAsd Ha BO3MO)KHOCTSX
omepannoHHoi cucremsbl Linux (nHorma Windows Server), mo3Bosisromux
OTHENIUTD MIPOLECCHl APYT OT APYTa, BBIAEINUTh UM OTHAEIbHYI BUPTYalbHYIO
(aiIoByI0 CUCTEMY U PeCypCHI.

« KonreiiHepsl — 3T0 He BUpTyanbHble MalTuHbl. OHU pabOTAIOT HATIPIMYIO C
SIIPOM cHcTeMbI Linux, Ha KOTOPOIT 3amy1eHbl, 1 He UMEIOT BHYTPH cebs HU-
KaKoll COOCTBEHHOI OIlepallMOHHOM CHCTEMBI WY THIepBu3opa. biaromaps
3TOMY HX 3aIyCK II0 CKOPOCTH M yHOOCTBY MaJIO YeM OTIIMYAETCS OT 3aITycKa
TIPUIIOKEHN HAIIPAMYI0 Ha OCHOBHOM OIIEPAIMOHHON CHCTEME.

« Nncrpyment Docker oprannsyer a¢)(peKTUBHBIN 3aIyCK, OCTAHOBKY U YIIpaB-
JeHre KOHTeliHepaMM Linux m mosBomseT paboTaTh ¢ HUMHU Ha IOIYJSp-
HBIX OIlEPallMOHHBIX CHUCTE€MAaX ITOCPEICTBOM MHHHMAJIBHBIX BUPTYalIbHBIX
MallHH.

+ 3aBUCHMOCTH U (paiiibl, HeoOX0aUMBble M pabOThI KOHTEHHepa, YIIaKOBbIBA-
10Tcst B 06passel (image), KOTOpble, KaK IPaBUIIO, XPAHATCS B 0OIIENOCTYITHOM
penosutopun Docker Hub, nmeromem ympasneHue u Mopmenb KOMaHJ, CXO-
KYI0 C perto3uTopun ucxopsoro xoxa GitHub.

« ITommynsipasie 06paser, Takue kak Ubuntu nimu Nginx, yacTo UCIIONb3y0OTCS IS
TECTHPOBAHUS U SKCIIEPUMEHTOB 0e3 3aITyCKa TSHKEIbIX BUPTYaIbHbIX MAIIIVH.
HocTyn K HMM OpPraHH30BaH 4epe3 OTKPBITHIE IOPTHI, IlepeafgpecyeMble Ha
IIOPTHI OCHOBHOJ OIIEpPAIIMOHHOM CHCTeMBI (XocTa), Thae paboraer Docker.
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B mpenpigyimeit riraBe MBI pacCMOTpENH OCHOBHBIE KOHLIETIIHY U 6a30BOe YCTPO¥i-
CTBO KOHTEMHEPOB (containers). KonTeltnepsl, noaaep:kuBaeMble BO3MOXHOCTIMU
M30JIALUY OIIePAllMOHHOI cucTeMbl Linux niu, gyth peske, Windows Server, croco-
ObI 06eCTIEUnTH JIETKYI0, CKOPOCTHYI0 BUPTYATU3AIUIO C UCIIONb30BaHUEM OOIIEro
sipa OIlepPAllMOHHON CHCTeMBI U KpaiiHe 3PeKTUBHO pas3felluTh U M30JTHPOBATh
BBIYMCITUTENbHbIE PECYPCHI MOIIIHOTO CepBepa MK KiacTepa, paboTarIero B yaa-
JIEHHOM O00JIauHOM LIEHTpe JaHHBIX. [TaBHBI MHCTPYMEHT AJIS OpPraHMU3alUH U
3aITyCcKa CTaHJapPTHBIX KoHTeliHepoB — Docker.

Bce 3aBHCHMOCTH KOHTEITHEPOB, UX (aiinbl M OMOIHMOTEKN YIIaKOBAHbBI B TaK HA3bI-
BaeMblii 00pas3 (image) koHTeitHepa. O6pas ¢ onpeneIeHHOI MeTKo (tag) aBisercs
Hew3MeHHBIM (immutable) n rapaHTHpyeT OgMHaKOBYI0 pabOTy KOHTeliHepa U
JIOTUKY HPUIIOKEHHs WM CEepBHCA BHYTPH Hero IIpU IlepeHoce U Iepe3allycKe
Ha JMOOBIX KiacTepax M cepBepax. OOpaspl XpaHATCS B PEMO3UTOPHH 06pas3oB,
CaMbIil MOMYINSPHBIA — 3TO odunuanbHblil perosutopuit Docker Hub. Bee sto
IeJaeT KOHTEHHephbl HealbHbIM CII0COO0M IepeHoca PYHKIIHOHANBHOCTY U 3aBU-
CHMOCTeII CIIOKHOM pacIpeielIeHHOM CHCTEeMBI MEeXIYy CepBepaMH, KiacTepaMu U
IIpoBaiifilepaMy OOIaYHbIX BHIUHUCINUTEIIBHBIX PECYPCOB.

Hawm, xak paspaboTurkam, Ipexe BCero HHTepeCcHo, KaK Co3[aBaTh HOBbIe 00pa3bl
KOHTEIHEPOB, B KOTOPHIX MbI OyleM pa3MeliaTh CBOU IIPUIIOKEHUS UITH MHKPOCEp-
BHCBI, @ 3aTeM 3aITyCKaTh KOHTEHHePHI U3 3THX 00pa30oB B 0OJake. YIPaBIATh UMH,
KaK IIpaBUIIO, MBI cTaHeM ¢ momoIpio Kubernetes. [lapaiiTe 3afiMeMcst 3THM.

B o100t rimaBe 60nbIiioe KOTUUECTBO (PaityioB U 0COOEHHO MHOTO KOMAH/I, BHITIOJTHS-
eMBIX U3 TEPMUHAJAa — BCE OHU [JOCTYIIHBI B PEITO3UTOPUU C IPUMEPAMU KHUTHU
ivanporty/cloud-docker-k8s, a Bce KOMaHABI pabOTAIOT KaK YacTh HEIPEPBIBHOM
nnrerpaunu (CI) ¢ momompio GitHub Actions — Bl cMOkeTe YBUIOETh UX €KeqHEB-
HBIH 3aIIyCK U Pe3yNbTaThl U CPABHUTH CO CBOMMHU.
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CtpykTtypa Dockerfile. OCHOBHble KOMaHAbI.
basoBbi 06pas

Cospgats cBou coOCTBeHHbIe 00pa3bl AV 3aIlyCKa CBOUX KOMAH/, IPHIIOKEHUH NITH
MHUKpocepBHcoB ¢ nomorrso Docker upessbruaiino mpocro. Heo6xonumo ykasatsb
IepeyeHb 3aBUCHMOCTeH, (aiioB, 6MOIMOTEK M OCHOBHOTO, 6a30Boro obpasa B
TaK HasbiBaeMoM dpaiine Docker file. Popmar Tak IIpPOCT U IOIYJIAPEH, YTO €ro
MIOAJIep)KKY BbI HalifleTe B JIIOOBIX IpeAIIOUMTaeMbIX BaMu pemakropax u IDE,
MHOTJA C HCIIOIb30BaHueM pacinpenuit (plugins, uimm extensions s VS Code).

Bot ocHoBa mo6oro ¢arina Dockerfile:

# 9TO KOMMeHTapui
# Kaxgbwi ¢avin Docker file pgonxeH HaumHaTsbcs ¢ FROM
FROM [6a3zoBbin_obpas]

[KoMaHpa | UHeTpykuma] [apryMeHTs |

JIt06071 HOBBII 06pa3 HOIDKEH Ha UeM-TO OCHOBBIBATHCS — KaK MbI IIOMHHM, KOHTE¥i-
Hep paboTaeT B 001IIell OIlepallHOHHOM CHCTeMe, UMes JOCTYII TN K SApY, U Haxe
IIPOCTENIIIIe KOHCONbHBIE IPUIIOKEHHs TpeOyoT 6a30BbIX OMONINOTEK AT BHIBOAA
HOAHHBIX Ha KOHCOJIb M paboThI ¢ TepMUHaIOM. Ba3oBslil 06pa3 — 3T0 0OBIYHO MU
HeKHI Habop Parios, oTBevaINi fUcTpuOyTHBY Linux, unu uyTs 6oiee paciiu-
peHHbII Habop OMONIHOTEK, HHCTPYMEHTOB M 3aBUCHMOCTEN I KOMIMIAUY U
3aIlyCcKa IIPUIIOKEHUI 711 BBIOpaHHOTO s3bIKa. CTOUT ellle pa3 BCIIOMHUTB, YTO BCe
BepPCHH U Has3BaHMs Linux, MCIoibp3yeMble I CO3MAHUSA 00pa3oB — 9TO IIPOCTO
(aiiIel ¢ MHCTpyMEHTaMU U 6HOInoTeKaMu. SIIpo ommeparoHHOM CHCTeMbI Oy et
06IIIMM, TOCTYIIHBIM Yepe3 CUCTeMY BBIIIONHeHUs KoHTeliHepoB Docker.

menHo 6a30BbIiT 00pa3 ykaspiBaeT KOMaHAa FROM, IpaBuia BbI6opa o6pasa Takue
)Ke, KaK M IIPH 3aIrycke o6pasza KoMaHAoI docker run. Eciu He ykasbIBaTh BEPCHIO
BMeCTe C METKOII tag sIBHO, 9TO OyzeT latest — OOBIYHO IIOCIIEMHSS, caMasi CBeXKast
Bepcus obpasa.

Crnenytomas pacrpocTpaHeHHas kKomMaHfga — RUN. OHa 3amyckaeT KOMaHAY YKe
BHYTPU KOHTeHHepa. JTHUX ABYX KOMaHJ BIIOJIHE JOCTATOYHO, YTOOBI CO3HATh
IIepBBIF cOOCTBEHHBIN 06pas3 (image):
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# Ylcnonb3yem nonHyw Bepcuw Ubuntu kak 6azoBeii obpas

FROM ubuntu

# Jlwbbie komaHabl Ubuntu Tenepb pfocTyrHbl A 3arycka RUN

# Ho OHw 3anyckawTcs rnpu fMOCTPOeHun obpasa, He AJis 3arycka KOHTeuHepa
RUN echo "mpueeT mup!" > hello_world

Mer coxpaHuM 3TOT (paitn B AupekTopuu dockerfile/helloworld u mompobyem
IIOCTPOUTh Ha €ro OCHOBe 0Opa3 KoHTeiHepa. ChenmaeM 3TO KOMaHAOHM docker
build:

$ docker build . -t helloworld

Sending build context to Docker daemon 2.048kB

Step 1/2 : FROM ubuntu
---> 775349758637

Step 2/2 : RUN echo "mpusetr mup!" > hello_world
---> Running in 98b510ad11b3

Removing intermediate container 98b510ad11b3
---> eb795c9beae9

Successfully built eb795c9beaed

Successfully tagged helloworld:latest

Jlnst 3amycka 9TO¥M KOMAaH/bI MbI ITEPEUTH HEITOCPEACTBEHHO B UPEKTOPHIO, IJIe
Haxoputcs Hatn Dockerfile, ykasanu pacnosnosxerue sToro garina (Texyuas qupek-
TOpHS . ) U, CAMOe TTIaBHOE, Ha3BaHUe 00pa3a Halllero KoHTeriHepa (- t helloworld).
JIoTIONHUTENbHYI0 BEPCHIO ITOCIe Ha3BaHHUS oOpasa MBI Il IIPOCTOTHI HE BKIIIO-
UM, U TI0 YMOJUAHUIO TaKas KOMaHJa Bcerma OymeT CTpouTh obpas ¢ Bepcueit
helloworld:latest.

Kak Mpl BUAMM W3 Halle4yaTaHHOTO B KOHCOINIM, HAIll HOBBIM 00pa3 co3maeTcs B
IiBa 9Tala — CHayvaja CKayMBaeTCs M MCIOJIb3yeTcs 6a3oBbiit 06pa3 Ubuntu (oH,
KOHEYHO e, Oy[eT CKauaH TOJIBKO OJUH pa3 U IIOCIIe STOTO0 COXPAHIeTCs B KOIIe
Ballleil MaIITMHBI AJIs YCKOPEHMUs IIpollecca), a 3aTeM 3allyCKaeTcss KOMaH/a, KOTopast
CO3[1aeT IIPOCTOM (AT ¢ STOXATBHOM (PPa3oil «KIIPUBET MUP!».

JlaBaiiTe 3aIyCTHM CO3MaHHBIN COOCTBEHHBIMH pyKaMu HOBBII o6pa3! Haunem c
MHTEPAaKTHBHOTO PeXHMMa C TepMHUHAIOM (-it) M IIOCMOTPHM, YTO y HAC €cTh B
Halrer ¢aiaoBoil cucTeMe:
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$ docker run -it helloworld
root@68ec78485349:/# 11
total 76
drwxr-xr-x root root 4096 Nov 7 17:53 ./

root root 4096 Nov 7 17:53 ../

root root @ Nov 7 17:53 .dockerenv*
root root 4096 Oct 29 21:25 bin/

root root 4096 Apr 24 2018 boot/

root root 360 Nov 7 17:53 dev/

root root 4096 Nov 7 17:53 etc/

root root 21 Nov 7 17:51 hello_world

drwxr-xr-x
-TWXT -XT -X
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x

drwxr-xr-x

)R O NN R R

-TW-T--T--

root@68ec78485349: /# cat hello_world
npmeBeT Mup!

root@68ec78485349: /# exit

exit

Kak Mpl BuguM, Ham HOBBIN 00pa3 yCIIEIIHO 3amyllleH, KOHTeliHep paboTaer,
daitnoBas cucreMa B3ita u3 6asoBoro obpasa Ubuntu, u co3maHHBIN B mpolecce
nocTpoeHus obpasa ¢arin hello_world Ha MecTe ¥ CONEPKUT UMEHHO TO, UTO MBI
XOTEJIHU.

OpnHako ecny MbI TOIPoOyeM IIPOCTO 3aIyCTUTh KOHTEIHEP, OH TYT JKe 3aKOHYUT
cBOIO pabory:

$ docker run helloworld

$

Jeno B TOM, YTO KOMaHAa RUN IIPOCTO MCIIOTHSET YKa3aHHbIE eil MHCTPYKIUU IIPU
ITOCTpOeHHH 00pa3a, B HallleM ClTyuae co3fgaBas Gariy MM 3aIycKas TI0ble [pyTrue
KOMaH/Ibl, OTHAKO II0CJIe ITOCTPOeHHs 0Opa3a OHA BBI3BIBATHCS yiKe He Oy/erT.

Yro6s! ykazaTh KOMaHAY, KOTOpas Oy[eT BBIIOIHATHCS IIOCITE 3aIyCKa KOHTeTHepa
u3 obpasza image, UCIIONb3yeTcs KOMaHga CMD miau ENTRYPOINT. [lo6aBuM X U
CO3MIaAMM HOBBIN (parin Dockerfile B mamke helloworld-loop. BmecTo co3manus
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¢arina B mporecce mocTpoeHus obpasa ckomupyeM ariyl ¥ CKPUIIT I ero ImeyaTH
KOMaHIoM COPY.

Bor mHam CKPpHUIIT AJIs II€eYaTu COAEPKUMOTO (bal?ma B ITUKIIE:

#1/bin/bash
while true; do date; cat hello_world; sleep $1; done

Ckpunrt 6ymeT mevataTh COIepKUMoe Halero ¢aiiina B IuKie, H0OaBIss TeKylee
BpeMs, B IPOMEXYTKe fAelas naysy. Pazmep mayssl nepemaercs B mapamerpe. Ilepe-
HeceM BCe Hy)KHbIe HaM 3aBHCHMOCTH BHYTPbh HOBOTO 0bOpasa:

# Ylcnonb3yem nonHyw Bepcuw Ubuntu kak 6azoBbeii 0bpas
FROM ubuntu

# [lomeHsiem pabouyn auvpekTopuw Ha bosiee yaobHyH
WORKDIR /opt/helloworld

# CkorvpyeMm HyxHble HaMm A7 paboTbl KOHTeviHepa (aviiibl B obpas

# ObpaTvnTe BHUMaHwe — ./ oTBevyaeT AVPeKTopuv, ykalaHHow komaHgovi WORKDIR
COPY hello_world ./

COPY print_loop.sh ./

# KomaHpa CMD wnn ENTRYPOINT wcrnionHseTcsi rpuv 3arlycke KOHTenHepa
# CHavana uvgeT KomaHpaa, 3aTeM CrVCOK apryMeHToB. Y Hac — AJIMHa rnays3bl.
CMD ["/opt/helloworld/print_loop.sh", 2]

3mech y Hac Ienad Ipo3fb HOBBIX KOMaHA Dockerfile, Bce OHHU, T€EM He MEHee,
Ype3BBhIUAHO IIPOCTHI U JIOTUUHBL:

+ WORKDIR — MeHseT pabouyi QUPEKTOPHUIO B (AIIOBOI CHCTeMe KOHTeHHepa.
st 06pa3HOCTH IIpeAcTaBbTe 3TY KOMaHAY B BUAE OOBIYHBIX mkdir M cd.

+ COPY — KommupyerT (pafiyl U3 TUPEKTOPUH, B KOTOPBIN BBI 3aIlyCTUIIN KOMaHTY
docker build, B aitnoByo cucreMy KoHTeliHepa. OObIUHO caMasi TIoe3Hast U
YaCcTO MCIONb3yeMas KOMaHMa AJs IlepeHoca MCXOMHOrO Kofa U OuOIHoTeK
B KoHTeliHep. O6paTuTe BHHMMaHWe, UTO II0 YMONYaHUIO COPY IepEeHOCHUT
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¢aiiiIsl B KOpeHb (aiiIoBOH CHCTEMBI, TIOCIIe KOMAaHIbI WORKDIR — B 9Ty HOBYIO
OUPEKTOPHIO, a ellle BBl MOXeTe yKaszaTh el aOCONIOTHBIA IyTh (haiilmoBOH
CHCTEMBI, KyZia CJIeAyeT IIOMECTUTD (Paiiibl.

 CMD (mm ENTRYPOINT) — KOMaHAa, KoTopas OyJeT BBIIONHATBCS IIOCIE 3a-
mycka KoHTeiHepa. OcHOBHas popMa — MaCCHB B KBaJ{paTHBIX CKOOKax, I7ie
YKa3bIBAIOTCSl KOMaHOa U ee apryMeHThl. Ml mpocrto 3amyctuM cBoit shell-
ckpunt. Emy Tpefyercs mapamerp, MBI €ro IepefjaeM B TOM K€ MACCHBE.
Pasauma Mexmy komMaHmaMu CMD u ENTRYPOINT He Tak BeNHKA, OCHOBHAS
pa3HHIIA B TOM, YTO apTyMEHTHI I CMD 4yTh IIPOIIle M3MEHSATD IIPU 3aITyCKe
KOHTelHepa. [leTaiy jerko HaiTH B JokyMeHTaruu. EcTs emfe oqus gopmat
9TUX KOMaHJ — HCIONHEHHUe HampsiMyio obomoukoii cucreMsl shell, B aTom
ClTydae cIedyeT IIPOCTO yKa3aTh KOMAH/Y LEINKOM, 6e3 MacCHBa U KaBbIUeK.
OnHaxo HCIONB30BAaHHAS HAaMM TONBKO 4TO (popMa 3ammcu 6boree rubkas u
OOBIYHO IIpeIIOYTHTEIbHEE.

HOBTOpI/IM IIOCTpOE€HUE 06pa3a helloworld Y’K€ Ha OCHOBE HAIlIETO HOBOT'O Dockerfile
" IIOCMOTPUM, UTO TEIIEPD IIOJIYUAETCA IIPU 3aITyCKE KOHTeﬂHepa M3 3TOrO 06pa3a:

$ docker build . -t helloworld

Step 2/5 : WORKDIR /opt/helloworld
---> Using cache
---> 3540413440
Step 3/5 : COPY hello_world ./
---> Using cache
---> 689899f448f4
Step 4/5 : COPY print_loop.sh ./
---> b@4eda22b54c
Step 5/5 : CMD ["/opt/helloworld/print_loop.sh", "2"]

Kak BumgHO, K mocTpoeHHio o6pasza HOOABUINCH HAIlM HOBBIE IIIard. 3amyCTUM
HOBBIM KOHTEMHEp:
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$ docker run helloworld

Fri Nov 8 22:40:12 UTC 2019
npmBeT Mup!

Fri Nov 8 22:40:14 UTC 2019
npveeT Mup!

Fri Nov 8 22:40:16 UTC 2019

Teneps B HaleM o6pase HAXOAHUTCS IO OOJIBIIIOMY CUETY HACTOsIIee IIPUIIOKEHHUe
— OHO 3aIlyCKaeTCsl M IeyaTaeT B I[MKIe MHPOpManuio. Tak Kak Hall IUKI Oec-
KOHEUHBIY, OCTAHOBUTb KOHTEMHEP KOMAaHMOM TepMHHAJA exit He ITOIyYHUTCI —
TyT IPUTOAITCSI KOMaHAbI docker ps M stop, KOTOpPhIE MBI KaK pa3 IPUMEHSIN B
MpOILJION T'TIaBeE.

TonbKo UTO y3HAHHBIX KOMaH/ Ha yAUBIEHUE XBaTaeT AJIS IIOCTPOEHHs peanbHbIX
00pa3oB KOHTeIHepoB. MBI BIIONHE MOKEM II€PEHECTH CBOE IIPUIIOKEHHE U €ro
pecypchbl B KOHTEHep M 3aIlyCTUTh ero IpH Hauaje paboThl KOHTeliHepa. Termeps
HaBariTe IOCMOTPUM, KaK CO3aBaTh 00pa3sbl [Isl peabHbIX IPUIIOKEHU U I3BIKOB
IIpOTpaMMHUPOBAHUS.

Co3aaHue o6pasoB AJis NPUIIOXKEHNN Java,
Go, Node.js

OcHoBHas 3agaua o6pa3a KOHTeITHepa image — o6ecIieunTs yIIaKoBKy BCeX He0OXo-
OUMBIX 3aBHCHUMOCTEH AJs1 6ecIpo6IeMHOro IepeHoca 3aIyCKaeMoro B KOHTeHe-
pe IIPUIIOXKEHUS NI MUKPOCEpBHCa MEKy TIOOBIMU CepBepaMU U IIpoBaigepaMu
o6maka. B cimyuae peaynpHBIX, HAaITMCAHHBIX HAMH IIPOTPAMM 3TO O3HAUYAET, YTO MBI
JOOJDKHBI yJOCTOBEPUTLCS, UTO BCE BUPTYAJIbHbIE MAIIIMHBI Java, 3aBUCMMOCTHU CKOM-
MITHPOBAHHOTO IIPUIIOKEHNS, HEOOXOIUMBIE €My PecypPChl IPAaBUIIBHO COXPAHEHBI
B oOpase KOHTeIiHepa M CMOTYT 3aIlyCcKaThCd Ha 000 CHCTeMe COBMECTHMOMH C
KOHTEITHEpaMU.

O6sryHas mpobieMa Ipu co3maHuu obpasa — KOMHMpoBaHHe OMHAapHOTO (aiina ¢
MIPOrpaMMO¥ MU CEPBHCOM, HECOBMECTHMOTO CO CTaHAapTamu Linux, oco6eHHO
Iutst TakuX s13bIKOB Kak Go unu C++. K mpumepy, cobpas npunoxenne Go Ha cBoeM
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HOyTOyKe Mac, BbI He CMOYKeTe IIEpEHECTH er0 B KOHTeNHep — BHYTPU KOHTeIHHepa
HeNCTBYIOT CTAaHAAPTHI Linux, U Ballle MIPUIIO)KEHHE HE 3aITyCTUTCS, HECMOTPS HA TO
YTO Cpefia 3aIycka KoHTeliHepoB (container runtime) Docker pa6oraer Ha TOM Ke
caMOM HOYTOYKe.

JIyulee pemreHue B 3TOM ciiydyae — chenath KoMmuranuio u cbopky (build) mpu-
JIOKEHUST YacThi0 ITOCTpoeHus oOpas3a image mHcTpykiusmu Dockerfile. B atom
CIIy4ae BCe ITPOUCXOAUT HEIIOCPENCTBEHHO BHYTPU OMEPAIMOHHOTO Sapa KOHTET-
Hepa, ¥ IIOJTy4eHHBIIT 06pa3 OygeT COBMECTUM C JTI0OBIMH CTAaHAAPTHBIMH CpeJaMuU
3aIlycKa KOHTEITHepOB, B TOM YHCIIe ¢ KOMMepUeCKHMHU IIpoBariiepaMu 00IaKoB.

Yro ke HMCIIOIB30BaTh B KauecTBe 6asoBoro obpasza? Cuosa Ubuntu wmmm, Moxer
OBITH, KAKYIO-TO ellle Bepculo Linux, a 3aTeM CKOIIMPOBaTh Ty/a BCe HEOOXOAMMBIE
IS KOMITHUTAIU Y ¥ COOPKH SI3bIKA IIPOTPaMMHPOBAHHS HHCTPYMEHTHI? MBI MOXKeM
B3JOXHYTb C 00JIerueHreM — OCHOBHAs 4acTh 3TOM paboThI y)Ke CelaHa. YIIaKoBKa
IPUJIOKEHUI M CEpPBHUCOB B 00pa3bl KOHTEIHEPOB CTajla HACTOJBKO IOIMYJISpHA,
YTO BCE PACIIPOCTPAaHEHHBIE A3BIKU, UX OCHOBHBIE BEPCUH, HY>KHBIE JUIs pabOTHI C
HUMH HHCTPYMEHTBHI y’Ke JOCTYIIHBI Ha OTKpbITOM pentosutopuu Docker Hub. Ham
ocTaeTcs MOmoOpaTh HY)KHbIE BEPCHIO S3bIKA M CHUCTEMY COOPKHM M CKOIIMPOBATh
(aiiipl ¢ KOTOM CBOETO IIPHUIIOKEHHUS.

Hamomuum — Bech kox mpumepos u ¢arinel Dockerfile mocrymasr B pemosuro-
puu ivanporty/cloud-docker-k8s Ha GitHub, Tak uTto HabupaTh UX BpyUHYIO HET
HUKAaKON HeoOXOMMMOCTH — CJeNaiiTe CBOK KOmuio perosutopus (git clone) u
IIPOBOJMTE CBOM SKCIIEPUMEHTHL. Boee Toro, Bce KOMaHMIBI AT COOPKK KOHTelHe-
POB U X TECTHPOBAaHIE e)XeIHEBHO 3aITyCKAIOTCs CHCTEMOIT HeIPepPBIBHOIM COOPKU
GitHub Actions — ecnu y Bac Ha MaIliuHe YTO-TO He paboTaeT, BbI BCETHa CMOKETe
MIPOBEPHUTH, KaK TECTUPYIOTCS IIPUMEPHI ¥ 00pa3bl B PEIIO3ZUTOPUH C TIPUMeEPaMU.

Java

Java — mo-mpexHeMy KOpONIb f3bIKOB IPOrPaMMHPOBAaHMS, KOTAA peUb 3aXOOUT
0 GONBIIMX KOPIIOPATHBHBIX CHCTEMAaX M CEepBEPHBIX IPUIIOKEHHAX (enterprise).
Huuero ne memraer HaM 3aITyCcKaTh CEPBHCHI, HallMCaHHbIE Ha Java, BHYTpU KOHTEH-
HepoB Docker (kcTaty ToBOpS, KOHTEHHEPHI B HEKOTOPOM POJie YMEHBIIUIIN 3HAUH-
MOCTb BUPTYalIbHON MaIlIWHEI JVM 1 Ba)KHOCTh 3HAMEHUTOTO CIOTaHa «HAIIMCAHO
OJHAKMBI, 3aIlyCKAeTCs Be3e» — Belb CAaMU KOHTEMHEPHI MO3BOJSAIT 3TO CHAENATDH
BOOOIIIE IS TI000T0 A3bIKa M OMOIMOTEKHN).
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Camas nomynspHas 6ubnuoreka s mocrpoenus RESTful cepucos u cepepHbIx
IpUIOKeHUH — 6e3 comHeHus, Spring Boot, a cucrema cbopku — Maven. [laBarite
He3aMeJIUTENbHO 3aCyYUM pyKaBa M B TeUeHHeE JeCATH MHUHYT YIIaKyeM CepBHC
Java u Spring Boot B 06pa3 koHTeiiHepa image, a 3aTeM 3aIyCTUM €ro.

Bor nHamr cepsuc, paboraromuii ¢ mporokorom HTTP, — mbr cozganu ero c¢ mo-
MoIIbl0 yrobHOro MHCTpyMeHTa Spring Initializr, momoraroiiero 6s1cTpo co3maTh
3arOTOBKY ITPUIIOKEHUS:

package com.porty.dockerfile;

import org.springframework.boot.SpringApplication;

import org.springframework.boot.autoconfigure.SpringBootApplication;
import org.springframework.web.bind.annotation.GetMapping;

import org.springframework.web.bind.annotation.RestController;

/** [lpocTevnwmi HTTP cepBuc Java c wcrnionis3oBaHvnem Spring Boot */
@SpringBootApplication
public class HelloJavaSpringBoot {
// 3anyckaeT cTaHAapTHeIi cepBep Jetty, nopr 8080
public static void main(String[] args) {
SpringApplication.run(HelloJavaSpringBoot.class);

@RestController
public static final class HelloWorldController ({
// obpabareiBaem 3anpoc K KopHeBomy rnyTv /
@GetMapping("/")
public String helloWorld() {
return "lpuser, sT0 Java Spring Boot n3 koHTemHepa!";

3mech BCe MPOCTO — MBI HCIOIB3YEM CTAaHAAPTHBIE MHCTPYMEHTHI OUOIHOTEKU
Spring Boot, uro6s1 co3mats mpunoxenue (SpringApplication.run) u o6paborats
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3aIIpoChl K KOPHEBOMY MapIIpyTy /. PaGoTaTh 9T0 mpHUIIOKeHEe CMOXKeT Ha JTF000Tt
IIPUIINYHON BepcuH Java, 8, 9, 11, 12, 13 (ma, *MeHHO TaK, BEpCUH B Java Temepb
¢ u3bpITkoM!). Pacmonararscs ator ¢aitn ans c6opku mpoekra Maven HOIDKeH B
CTaHOApPTHOM OUPEKTOPUU src/main/ java.

Spring Initializr momor aBTOMaTHUecku yKa3aTh Bce HEOOXOIMMbIE HAM 3aBHCHMO-
CTH M CO3Jall CTAHAAPTHBIN (paitn cOopku misg mHCTpyMeHTa Maven. MHorue fera-
JTM OITyIIIeHbI, HO Bce MOXKHO HaiiTy Ha GitHub B mpumepax xuHuru (pernosuropuit
ivanporty/cloud-docker-k8s) u TeM 6oiee B Tr060M mpumepe Spring Boot:

<?xml version="1.0" encoding="UTF-8"7>

<project>

<artifactId>hello-world</artifactId>
<packaging> jar</packaging>

<name>Hello Java and SpringBoot</name>

<version>1.0.0</version>

<dependencies>

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

Mer ykassIBaeM, 4To GymeM coOupaTh CBOe IPUIIOKeHNe B Bufe apxusa JAR, Haso-
BeM ero hello-world Bepcuu 1.0.0. OcTabHOE yKa3bIBaeT, KaKie KOMIIOHEHTBI U
6ubnuorexu Spring Boot Ham moHamO6ATCA.

910 Bce! MBI MOkeM coOpaTh M 3allyCTHTh TOT CEPBUC U ITOCMOTpPETh, KaK OH
OTBeYaeT Ha 3aIpochl yepe3 mopT 8080 (3T0 mOpT o yMoruaHuo). [laBaiiTe Temeps
cobepeM U yImakyeMm cepBuC B oOpa3 koHTeliHepa Docker. Takoil cTaHmapTHBII
U OueHb IpocToi ¢arin cOopku Dockerfile IO GONBIIOMY CUETY ITOXOMAET IS
OONBIINHCTBA IIPUIIOXKEHUIT Java:
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# 6asoBbii obpaz - OpenJDK 11 w ycraHoBneHHbi Maven
FROM maven:3.6.2-jdk-11

# Cobepem v 3anyCTuvM MPUIIOXEHNE B 2TOW AUPEKTOPUN
WORKDIR /app

# Jing cbopku npoekTa Maven HyXHbl NCXOAHbIE TEKCTbl MPOrpPaMmbl
# 1 HerocpeacTBEHHO (avin cb6opky pom.xml

COPY pom.xml ./

COPY src/ ./src/

# Komnmnsumsi, cboka v yrnakoBKa rMpuioxeHuss B apxuB JAR

RUN mvn package

# 3anyck MpuiioxeHns BUPTyasibHOW MawvHon Java m3 6azoBoro obpasa
CMD ["java", "-jar", "/app/target/hello-world-1.0.0.jar"]

Bor uto MBI caenanu And ynmakoBKU NpUIIOXKeHHUd Java 1 Maven:

o Jlns Hayama B3su 6a30BBIN 00pa3 maven, €ro JIETKO HAWUTH Ha PEITO3UTOPUU
Docker Hub. Ectp pasznuunsle Bepcuy, MBI HCIIONB30BATH BEPCUIO, OCHOBAH-
Hy10 Ha Bepcuu Open]DK 11;

« Ykazanau pabouyo QUPeKTOPHIO (app) ¥ CKOIIMPOBATIH TYAA (aiiin COOPKH U KOX
IIPUIIOXKEeHN U3 Ianku src. [Ipemects cucreMbl Maven B TOM, UTO 3TO BCe, UTO
HaM Tpebyercs, uTOObI COOpATh TPAKTUUECKH JIF000e TIPUIIOKEHE Java;

« Temeps, mpsaMo B mpolecce IOCTpOeHHUs obOpa3a HOBOTO KOHTeHHepa, MBI
3aITyCTHIIM KOMITHJIAIUIO U yIIaKOBANK IIPUIIOKeHHe B apxuB JAR;

« HakoHen, moiyueHHBIN apXWB 3allyCKaeTcd CTAHAAPTHON KOMAaHAON java
- jar mpu crapre KoHTeliHepa. [Inarnu Spring Boot nms Maven mosa6orurcs o
TOM, UTOOBI BCE 3aBUCUMOCTH 1 OMOIHMOTEKU ITPUIIOKEHHs OBLIH YIIaKOBaHBI
B ofuH bonbiroit apxus (fat jar).

[TocTponM HOBEIT 06pa3 java-hello:
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$ docker build . -t java-hello

Step 1/6 : FROM maven:3.6.2- jdk-11
---> 3b2476ab3d10
Step 2/6 : WORKDIR /app
---> 8ff277d1acce
Step 3/6 : COPY pom.xml ./
---> 96faebT707e9a
Step 4/6 : COPY src/ ./src/
---> 613b4042dbT7e
Step 5/6 : RUN mvn package
---> Running in 652db37dcal2
[INFO] Scanning for projects...

67

Downloading from central: https://repo.maven.apache.org/maven2/org/spri\

ngframework/boot/spring-boot-starter-parent/2.1.4.RELEASE/spring-boot-s\

tarter-parent-2.1.4.RELEASE . pom

[INFO] BUILD SUCCESS

Step 6/6 : CMD ["java", "-jar", "/app/target/hello-world-1.0.0.jar"]

Bce miarv JIOTM4YHbBI 1 HaAM y>Ke 3HAKOMbBI — HO O6paTI/ITe BHHMaHHE Ha TO, UTO
Maven 6ynmer 3aHOBO CKaUMBaTh BCe 3aBUCUMOCTH U 6ubnuoteku JAR us VaTepHe-

Ta U KOMITUJINPOBATH IIPUIIOKEHUE KaKIbI pa3 IIpu IIOCTpOE€HUUN KOHTCfIHepa. B
9TOM €CTbhb IIJIFOC — 3TO «UHCTad» c6op1<a, He 3aBHCAINAS OT K3II1a M COCTOSIHUS Balllen
MaIlIuHbI. bobmioi MHHYC — ITIOCTOIHHO€ CKaUlBaHUE OUOINOTEK U AOJITOE€ BpEMA

C60pKI/I. qYTI) IT03KE€ MBI YBUOAUM PA3JIMUHbBIC pEHICHNA aTON HpO6J’[eMLI.

JlaBaiiTe 3aITycTHM Halll KOHTelHep — He 3a0y/bTe, 3TO CepBepHOe IIPUIIOKEHHE,

¥ HaJo IepeafpecoBaTh HEOOXOAMMBIE MOPTHI HA MOPTHI JIOKANBHOM MAIIIMHBI

KOMaHIOH -p:
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$ docker run -p 8080:8080 java-hello
2019-11-08 INFO 1 --- Starting HelloJavaSpringBoot v1.0.0
Jetty started on port(s) 8080 (http/1.1) with context path '/’

KoHTeliHep yCIIeNTHO 3aIyIeH U3 CO3MaHHOr0 HaMu 00pa3a, 1 KOMIIOHEHTHI Spring
Boot 3amyctunu BcrpoenHbiit HTTP-cepBep, oTBeuatomuit mo aapecy 8080. Mbl
IIepeHaIpaBUIIM STOT IOPT Ha TaKOM JKe IIOPT CBOeH COOCTBEHHON OIeparlHOHHOM
CHCTEMBI U Tellepb MOKeM IIPOBEPUTH, YTO OTBEYAET HAIll CEPBUC (M3 OTHAENBHOTO
TepMHHAJA, TaK KaK TepMUHANI Oy[eT 3aHAT 3aIyLeHHbIM KOHTEHHEePOM, MOKHO
TaK)Xe 3aIlyCTUTh KOHTEHep B OTCOEMUHEHHOM peXXHMe C TIOMOIIBIO KITfoya -d):

$ curl localhost:8080

MpuBeT, aTO0 Java Spring Boot n3 koHTenHepa!

O6pa3s co3gaH M IIONHOCTBIO aBTOHOMEH U paboTocrmocobeH. [Ins 3amycka Ha-
IIIer0 HOBOTO Java-cepBHca He HY)XXHO OOJbllle HUYETr0 — HH YCTaHOBJICHHBIX
BUPTYaJIbHBIX MAIlIMH Java OIpefeleHHBIX BEepCUI, HU HAaCTPOeK IIyTH PATH, HU
nomonHuTeNbHbIX O6nbmnorek JAR. KoHTeilHeps! crepXuBalT cBoe obellaHue —
coOpaHHBII ONMH pa3 06pa3 ¢ CEPBUCOM WU IIPUIIOKEHUEM Tellepb MOXKeT OBITh
UCIIONIB30BAH CKOJIb YTOOHO MHOTO pa3 Ul 3aIlyCcKa STOTO CepBHCA Ha JIOOBIX
cepBepax, KiacTepax M APYT'HX BBIYHCIUTENBHBIX pecypcax, He TpeOysd HHUKAKHUX
JOIIOIHUTENbHBIX HaCTPOeK!

Go

SIspik GO cTaym HAMHOTO TMOMyJIsipHee 3a IpefelaMHU CO3[aBIIEH ero KOMIIAHUU
Google kak pa3 Ha BOIIHE IOMYISIPHOCTH KOHTEHHEPOB U YIPABISIINX HMHU
cucreM, ocobenno Kubernetes. imenno ma Go manucansl Docker u Kubernetes,
a TaKk)Ke HECKOIIbKO M3BECTHBIX IMATPOPM CXOXKEH HAIPABIEHHOCTHU, TAKUX Kak
OpenShift. Go — HamMepeHHO TTPOCTOM SI3bIK, HACTOIBKO TPOCTO, YTO MTOTHOCTHIO
UTHOPHUPYET CTaBIIVE TAKMMHU IIPUBBIYHBIMU KOHIETIIIUY IIPOTPAMMUPOBAHUS, KaK
KJTacchl, 0ObeKTHI U HCKIoueHus (exceptions). s 3¢ peKTUBHOCTH IpUMeHseTCs
KOMITHITSIIIUS B OMHAPHBIM KO M aBTOMaTHUecKasi cOopKa Mycopa, YTOObI u30eKaTh
MeYaIbHBIX TPOOJIEM C PYYHBIM yIIpaBiIeHreM maMsaThio B C++.
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I[Tncars Ha GO HECIIOXKHO, CHHTAKCHUC IT0X0XK Ha C, GMOIMOTeKH Topasio BhILIe yPOB-
HeM, Hy a cOopKa Mycopa cpasy ke H30aBisgeT OT MHOTUX IOJIOBHBIX 6oieil. [laBariTe
HanumeM 3aroToBky Oyayiero RESTful mukpocepsuca Ha ocaose cepsepa HTTP
U3 cTaHOApTHOM 6ubmuoreku Go:

package main

import (
"fmt"
"log"
"net/http"

func main() {

http.HandleFunc("/", func(w http.ResponseWriter, r *http.Request) ({

fmt.Fprintf(w, "MpuBeT n3 koHTenHepa c cepsucoM Go")

1))

log.Fatal(http.ListenAndServe(":8080", nil))

Bcero HeckonbKo CTpOK Kojja 103BoJsAioT HaM 3armyctuth HTTP-cepsep (http.ListenAndServe),
MBI HCITONIb3yeM OOBIUHBII TOPT 8080, a OTBEYATh Ha 3aIIPOCHI CTAHEM C KOPHEBOTO

IyTH /, UCIONB3ys MeTOA http.HandleFunc. Kommumarop Go cobeper mms Hac
OuMHapHYI0, OBICTPYIO0 BEPCHIO CEpPBHCA A HEOOXOMUMOM HaM TIaTHOPMEI.

MEeI XO0THM cOOpaTh U 3aIyCTHTh STOT MUKPOCEPBUC Il pabOThI B KOHTElHepe U
MOXXeM CJIeJIaTh 9TO IIPSIMO B IIpolecce ITOCTpoeHus o0pasa, B ¢aiine Dockerfile:
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# 6azoBbii 0bpa3z — KoOMMMASTOp W Bce Heobxoammoe ans Go 1.18
FROM golang:1.18

# Cobepem v 3anyCTuvM MPUIIOXEHNE B 2TOW AUPEKTOPUN
WORKDIR /app

# Ckorvpyem Koz rporpammel B (aviioByH CUCTEMY KOHTeVIHepa

COPY main.go .

# Cobepem nporpammy M3 WCXOLHOrO Koga B ¢avin hello-go
RUN go build -o hello-go main.go

# 3anycTuM nporpamMmy rpy 3anycke KOHTesHepa
CMD ["./hello-go"]

Penosuropnit Docker Hub comepxut 6azoBbie 06pasbl, B KOTOPHIX €CTh Bce HE0O-
XomuMoe s COOpPKH U 3amycka mpuioxkeHunit Go ompeneneHHON Bepcuu. Mbr
OepeM IOCIIEQHIOI0 Ha MOMEHT HalKCaHus Bepcuio 1.18, komupyeM ¢ariin ¢ KOgoM
IIporpaMMbl, coOupaeM ee U yKas3bIBaeM, YTO IIPH 3aIlyCKe KOHTeHHepa BXOTHOM
TOUKOI OyIeT Hallla HoBas IIporpaMMa.

3amycTuMm c60pKy obpasa KOHTelHepa U Cpasy e 3aIlyCTHM ero (B OTCOeAHNHEHHOM
(-d, detach) pexxume), He 3a6BIB TIepeagpecoBaTh IIOPT KOHTeltHepa 8080 Ha CBOXO
OIIepPALNOHHYIO CHCTEMY:

$ docker build . -t go-hello

Step 1/5 : FROM golang:1.18
1.13: Pulling from library/golang

Step 5/5 : CMD ["./hello-go"]

Successfully built d553c426debc
Successfully tagged go-hello:latest

$ docker run -d -p 8080:8080 go-hello
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$ curl localhost:8080

MpyBeT 13 KoOHTeWHepa c cepBucoM Go

Kaxk MbI BUiHM, cOOpaHHBIN KaK 4acTh oOpa3a KOHTelHepa OMHAPHBIN MHKPOCEp-
Buc Go mpekpacHO 3amyckaeTcss U obciayxuBaer mopt 8080. HeBakHo, Ha Kakoit
OIlepallMOHHOM cucTeMe BbI HaxoguTech — Unix, Mac, Linux unu Windows, Docker
3aIlyCTUT MMHHMMAJIbHYI BUPTyalbHYI0 MalIMHy Linux, 3aIlyCTUT Bce LIaru Io
cbopke oOpasa Balllero KOHTeliHepa BHYTpPHM IIpocTpaHcTBa Linux, a 3arem 6e3-
OITaCHO M M30JIMPOBAHHO 3aITyCTUT M3 IIONyUYeHHOTO 06pa3a HOBBIM KOHTEHHEP U
mporpaMmy u3 6uHapHOTO Kofa Linux.

Bo MHoOrom 6maromaps M30ISLUN U HIEANbHON IT€PEHOCHMOCTH KOHTEIHEpOB
Go cran HaMHOTO MOIyJsipHee: He Hy)KHO OOoJbllle AyMaTh O Iat@opMax, 3aBU-
CUMOCTSIX ¥ HEOOXOTUMOCTH COOPKHU IMPUIOKEHUs IO KKAYI HEOOXOMUMYIO
APXUTEKTYPy — AOCTATOUHO OAUH Pa3 CKOMITMIMPOBATH IIPUIIOKEHNE U YIIAKOBATh
ero B o6pa3 KOHTeliHepa. JTO ke BEPHO U A OPYTUX cOOMpaeMbIX B OGMHAPHBII
KOJI I3bIKOB, Takux Kak C++ 1 Rust.

Node.js

Node.js — oTiIHuHBIH c110cO6 IPUMEHUTH CBOI OIBIT B JavaScript mis paspaboTku
CEpBEpHBIX IPUIIOKEHUI U TeX )K€ CAaMBIX MHKPOCEPBHCOB. ITO MHTEPIIPETATOP
node u Habop 6ubaHoTek (Momynu Node.js, module), koTopbie TO3BONAIOT UCIIOIB-
30BaTh ACHHXPOHHYI0 MOJENb IIPOTPAMMUPOBAHUS, OCOOEHHO IOAXOMAIIYI0 IS
RESTful-cepBucoB u 06paboTKuU CeTEBBIX 3aIIPOCOB.

Ecnu oI cabitanu o Node.js nimu mpo6oBanu paboTaTh ¢ HUM, TO CIIEAYIOIIUI KOX
TTOK)KeTCS BaM ITPEKPACHO 3HAKOMBIM:
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const http = require('http');

const hostname = '0.0.0.0"';
const port = 3000;

const server = http.createServer((req, res) => {
res.statusCode = 200;
res.setHeader ( 'Content-Type', 'text/plain');
res.end( 'MpuBer or KoHTenHepa ¢ cepsepoMm Node. js!');

});

server.listen(port, hostname, () => {
console.log( Cepeep szanyuweH no agpecy http://${hostname}:${port}/");
1)

M5 ucrionb3yeM MORy b http u co3maguM nokanbHbIN HTTP-cepBep (createServer),
MIpUBs3aB ero K mopty 3000 (mouemy He 80807 [To kakoti-To mpuuuHe 3000 rOpa3mo
nonynsipHee B Mupe Node.js!). OcTanercs ero 3amycTuTh QyHKLIHeH 1isten.

HerpynHo moragarscd, uro permosuropuii Docker Hub cogepsxut Bce Heobxogumoe
mist paboThl ¢ ocHOBHBIME BepcusiMmu Node.js B Bune o6pasa KoHTeliHepa. [laBaiiTe
ucrnonbayeM Bepcuto Node.js 17 B kauecTBe 6a30Boro obpasa:

# 6azoBbi 0bpaz - npm, node n Bce ocTanbHoe Ans Node. js 17
FROM node:17

# WcxoaHbii Ko
COPY hello-world. js

# Touka Bxofa - 3aryCcK Koja WHTepriperaTopoMm node
CMD ["node", "hello-world. js"]

st Node.js y Hac momy4usics caMbIii IIpocTo¥ Docker file — MBI IIPOCTO KOITUPYeM
CBOM KOJI BHYTpPH (aiiJIOBOM CHCTEMBI KOHTEIHepa, a 3aTeM 3aIlyCKaeM MHTepIIpe-
TaTop node IIpY 3aIlyCKe KOHTEMHEpa, yKa3aB TOUKY BX0[a KOMaHI0M CMD.

[ToBTOpHMM y’Ke XOPOIIO M3BECTHYIO ITOCIENOBATEIbHOCTh AEHCTBUII — cobepeM
CBOI HOBBIIT 00pa3 U 3aIlyCTHM ero, He 3a0bIB, UTO HOMep IIOpTa y Hac Ternepb 3000:
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$ docker build . -t nodejs-hello

$ docker run -d -p 3000:3000 nodejs-hello
CepBep 3anyweH no agpecy http://0.0.0.0:3000/

$ curl localhost:3000
[lpyBeT oT KOHTemHepa ¢ cepsepoM Node. js!

VHTepmperaTop node TakXe YCIEIIHO 3aIlyIlleH BHYTPU H30JIHPOBAHHOTO IIPO-
CTpaHCTBa KOHTelHepa. MbI CMOXeM 3amyCTUTh CKOIIb YTOZHO MHOTO U KaKue
yrogao Bepcun Node.js, ¢ m00bpIMU KOMOMHAIUSIMU MOAYJEH, a KOHTEHHepHI
m03a60TATCST 006 U3OISILUHU U JIETKOM TIEPEHOCHMOCTH MEKAY JTFOOBIMU CepBEpaMuU
1 oOIaKaMu.

Erte oiHO: He 3a0bIBaiiTe, YTO BCE UCIIONb30BAHHbIE HAMU B 9TOM pasfeiie 6a30Bble
06pasbl ¢ HHCTPYMEHTaMU U UHPPACTPYKTYPOI I3bIKOB MOKHO IPUMEHUTH U IS
OBICTPHIX SKCIIEPUMEHTOB MJIU Ja)Ke VI HETIOCPEICTBEHHON pa3paboTKH.

Ecnu BBl He XOTHTE YCTaHABIMBATH HA CBOI pabOUyH MAIIMHY «300IapK» M3
TeXHOHOFI/Iﬁ, ITaKETOB U MHCTPYMEHTOB KOMaHIIHOﬁ CTpPOKH, BbI BCETAa MOKETE
3aIlyCTUTh OINH U3 OCHOBHBIX 00pa30oB ¢ Docker Hub B MHTepakTHBHOM pexuMe
(docker run -it) M HCIONB30BAaTh BCe HY)KHbIE BAM MHCTPYMEHTbI, KOMIIHIIATOPI
Y 3aBUCHMOCTH B M30JIMPOBAHHOM OT CBOEI MAIIIMHBI IIPOCTPAHCTBE IIPOLIECCOB U
B OTZEIBHOI (arlIoBOIl cHCTEMe.

MHorocTtyneH4yaTasi céopka. Pasmep obpasa
image

MTak, KOHCTpyHpOBaTh HOBbIe 0Opa3bl image s 3allyCKa KOHTEHEPOB COBCEM
HECJIOKHO OJIarofgapsi IpoCcToTe U MPo3pavyHOCTH Popmara Docker file M OTPOMHO-
My BBIOOPY CyIIeCcTBYIOIINX 0a30BbIX 00pa3oB M pabOTHI € IOOBIMU BEPCUAMU
U BapUaHTaMH PacIPOCTPaHEHHBIX S3bIKOB IpOTpaMMupoBaHus. Kommunuposarts
U cobupaTh MPUIOKEHHE M3 HCXOMHOTO KOJA ONTHMAIBHO IPSIMO B IIpOLIecCe
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c6opku 06pasa, 4ToObI MUHUMHU3UPOBATH BIMSHIE CBOEH COOCTBEHHOI TIOKATHHOM
OIlEpallHOHHOI CHUCTEMBbI, ee 3aBUCHMOCTEl M HACTPOEK CBOMX KOMITHIISITOPOB U
HUHCTPYMEHTOB U IIOJIYUYUTh MaKCHUMAJIbHO <<‘-IPICTI)II>1>>, HE BaBI/ICHH_U/Iﬂ HH OT 4Yero
06pas, CIIOCOOHBII 3aIyCTUTD MIPUIIOKEHNEe Ha JII0ObIX cepBepax.

Ho ecty ogna HenmpuaTHOCTh. [laBaliTeé MOCMOTPUM Ha MOCTPOEHHBIE TOJIBKO UTO
HaMU 00pasbl, HCIIONB30BaB KOMAaHAY docker images, — OHA BBIACT HAM ITONHBIN
crucok ckayaHHbIX HaMu u3 Docker Hub u mocTpoeHHBIX COOCTBEHHBIMU pyKaMuU
00pa3oB Ha CBOEI MaIllMHEe M ITOKaKeT HaM pasmep KaXOOro M3 HuX. Bor urto
MBI YBUAUM MJIS1 TOTBKO YTO COOPAHHBIX HAMHU 00Pa30B AJIS MOIMYISPHBIX S3BIKOB

IIpOorpaMMHMPOBAHNS:

REPOSITORY TAG SIZE

nodejs-hello latest 908MB
go-hello latest 810MB
java-hello latest 662MB

Kasamocp 6bl, B BeK CKOPOCTHOTO JocTyna B MIHTEepHeT M JOBOIBHO HU3KOI CTOU-
MOCTH XpaHEHHs JaHHBIX pasMep MIPUMEPHO B OMH TUTabaiiT He SBIIeTCI YeM-TO
IIOKUPYIOIIUM. TeM He MeHee 3TO He COBCEM TO, UTO 00euaia HaM caMa KOHLIETTLIHs
KOHTeIIHepoB. BcrmoMHUM ellle pa3: KOHTeMHEDP HCIIONb3yeT AP0 CyIIeCTBYOIIen
OIlepaliOHHO crcTeMbl. EMy HEOOXOIMMBI TOJIBKO HCITONb3yeMble TTPUIOKEHUEM
OOIIOTHUTENbHbIE HHCTPYMEHTHI U 6ubianoreku. OH HOIDKEH 3aITyCKaThCs IIPAKTH-
YyecK MTHOBEHHO.

Ho mpocretimmnii Be6-cepBep pasMepoM B OMMH TUTa0ailT? ITO Ype3BbIYAHO Hedd-
(EKTUBHO, 3TO CHU3UT CKOPOCTD 3aITyCKa U MaCIITaOUPOBAHUS CHCTEMbI U3 MHOYKeE-
CTBa KOHTEITHEPOB. B KOHEUHOM HTOTEe XpaHEeHNEe TAHHBIX B KOMMEPUYECKOM O0IaKe
He 6eCIIaTHO, ¥ OOJIBIIIOE KOTUYECTBO OTPOMHBIX 00Pa30B CKa)KETCsl Ha CTOMMOCTHU
06TaYHBIX YCIYT.

[IpuunHa, KOHEUHO e, B 6a30BOM ob6pase. MbI cTpouM CBOe NpHIIOKEHHE IIPSIMO
B «YHCTOM» KOHTEHHepe, B IIpouecce cOOpKU obpas3a M3 MHCTPYKIUIT Dockerfile,
U 910, 6e3 COMHeHUs, TpaBUIbHO. Ho mocie aToro Hale mpuioxeHue UITH CEPBUC
«TAIUT» 3a CO0O0I BCe MHCTPYMEHTHI U OMOIHOTEKH, HeOOXOMUMBIE TOJIBKO M
c60pKU ¥ KOMIMIIAIUY, HO He IS €T0 PaboThL
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Pemenne — MHorocrynenuaTas c6opka (multi-stage build), crrermansro cosgannas
Docker mist mogo6OHBIX cIy4yaeB. ITOT TOT CIydaii, KOTAa TyYllle Cpa3y YBUAETh BCE B
merictBun. [TocMOTPUM, UTO MBI MOKEM CHENIATh, YTOOBI YMEHBIIIUTH Uy TOBHUIITHBII
pasmep ob6pasa go-hello cO CKOMIMIHUPOBAHHBIM cepBrcoM GO (KOTOpPHIiL, BOOOIIe-
TO, CKOMITUIMPOBAaH B OMHApPHBIN KOO Linux u MO/DKEH MMETh MUHUMATBHBII
pasmep U3 BCeX A3BIKOB!):

# mepBas CTyrneHb - KOMMUASTOp n Bce Heobxogumoe ansi Go 1.18
FROM golang:1.18 as builder

# Cobepem v 3arnyCcTvM MPUIIOXEHNE B 2TOW AUPEKTOPUM
WORKDIR /app

# Ckornvpyem Koz rfporpammel B (auviioByH CUCTEMY KOHTeVIHepa
COPY main.go

# Cobepem niporpammy M3 WNCXOLHOrO Koga B ¢avin hello-go
# Heobxoanmo yKazaTb J[OMNOJHUTENbHbIE (rarn cbopkun Go
RUN CGO_ENABLED=0 GOOS=linux go build -a -o hello-go main.go

# BTOpas crTyrneHb - crapTraHckash Bepcus Linux Alpine
FROM alpine:3.15

# [lcnonb3yeM Takyw xe pabouyyn ANpeKTOpuvH
WORKDIR /app

# Ckornvipyem cobpaHHbIvi GUHaPHbLIV KOJ U3 MepBON CTYNeHU
COPY --from=builder /app/hello-go

# 3anycTyM nporpammy rpv 3arnycke KOHTeVHepa
CMD ["/app/hello-go"]

MHorocryneHuaTas c60pka — He YTO MHOe, KaK BO3MO)XHOCTb HCIIOIb30BaTh IIPO-
MeXyTOUYHbIe, BpeMeHHbIe 00pasbl, HCIIONb30BaTh /ISl HUX JII00bIE, He 0053aTelIbHO
ORMHAKOBbIe 6a30Bble 00pas3bl B IIpoliecce COOPKM M HCIIONB30BATh (ailibl 13
IIPeBIAYIIIX STAOB, KOUPYS UX B CIEMYIOLIHIT STAIL.
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VIMeHHO 3TO MBI U Impoaenain B CBOEM HOBOM Dockerfile, co6paB O6p33 CO CBOMM
MUKPOCEPBHUCOM B [IBa dTalla. KOMMCHTapI/II/I OUY€BHMIHBI, MOXHO TOJIBKO ITOOABECTH
HUTOTU.

« Kaxxmas crymens c6opku HaumHaeTcs ¢ mHCTpyKiuu FROM wu ykaseiBaer
6a30BbIi 00pa3 TONBKO IS 3TOM cTymeHU. MokeT OBITh IIPOU3BOIIBHOE YUCIIO
nHcTpykuuit FROM, 6a3oBblit 06pa3 B MOCIegHeN HHCTPYKIUH U OyaeT
OKOHYATEJIbHBIM I HOBOTO 00pasa. B HallleM mmpumepe 3T0 IIIMPOKO pacipo-
CTpaHeHHas «cIiapTaHcKas» Bepcusi Linux Alpine pasmepom okoio 5 merabaiirt!
OHa momyispHa I BCTPOEHHBIX IIPUIIOXKEHHUI CO CTPOTHMMH TPe6OBaHUIMU
K pecypcaM. B Heil ecTh 6a30BbIil HAOOp HHCTPYMEHTOB Linux, JoCTaTOUHBIX
i1 6a30BOM OTIIAAKY IIPUIIOKEHU.

« Kaxmoit cTyneHn MO)XHO IIPHUCBOUTD MM (B HallleM ITpuMepe — builder), min
)K€ yKa3bIBaTbh CTYIIEHb II0 HOMepy (HauuHas ¢ HyJIq).

« Komanpa COPY mosBomnsieT KOIMpoBaTh (ariibl U3 IPeAbIAYLIUX CTYIIeHeH (110
HMeHH MM HOMepY) ¢ IToMoIIbIo ¢iara - - from.

« Kaxxgas cTymeHb MOXET 3aHOBO yKa3bIBaTh pabouyl0 JUPEKTOPUI0, KOITHPO-
BaTh CBOW HAOOp (haiiioM 1 OBITH COBEPIIIEHHO CAMOCTOSTENIbHOI.

« Jlna pabots! cobpanHoro cepsuca Go B cucreme Alpine Hy)XHO co6paTh ero
CIIeI[aIbHBIM 00pa3oM, ¢ MHUHHMAaNbHBIMH 3aBHCHMOCTIMH (CTaTHUecKas
c6opKa, 32 9TO B OCHOBHOM OTBedaeT ¢rar CGO_ENABLED), ocTalbHbIe AeTalu
MOKHO HaTH B foKyMeHTaruu Go.

Cobepem Ham o6pa3 CHOBA, MCIIONB3Ys YCOBEpPIIEHCTBOBAHHBIN Dockerfile W3
OBYX CTyII€HEN, ¥ IOCMOTPUM €ro pasMep:

$ docker build . -t go-hello

$ docker images | grep go-hello
go-hello latest 12.9MB

Mer ymenpmmmn o6pas B 80 pas! Temeps o6pa3 [eICTBUTENIBHO COOTBETCTBYET
HeBU3y KOHTeliHepa — OBICTpas, JerKas BUPTyalIH3alus 6e3 OIPOMHBIX ITaKETOB,
MHCTPYMEHTOB ¥ IIOJIHOW OIIE€PAI[MOHHOM CHCTeMbl. 3aIlyCTUB HOBBII 00pas, MBI
CMOXeM yOeqUThCs, YTO KaueCcTBO CepBHca HUCKOIBKO He IIOCTPAalo OT yMeHbIIle-
HU4 pasMmepa o6pasa B JeCATKI pas.
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Ecitu BBI COBCEM He IIaHUPYeTe HCIIONb30BaTh TepMUHaI 1 060mouky shell, MmosxHO
YMEHBIIUTH Halll o0pa3 [0 MuHuMyMa. [lycroit 6a30BbIil 06pa3 scratch — 310
MHUHHMYM TOTO, uTo ecTb B Docker. B Hem Her BooOuie HuUUero — uro Oymer
03HauYaTh, KAK MBI IIOMHUM, IIPOCTO AOCTYI K SIAPY OTIEPAL[MOHHON CHCTeMBL. [[is
Harrero cepsuca Go 9Toro qocrarouHo. Eciu MbI moMeHsieM alpine Ha scratch u
CHOBa cobepeM 00pas, BOT UTO y HAC MOy IUTCS:

$ docker images | grep go-hello
go-hello latest 7.39MB

Eire Ha 5 MerabaiiT MeHbllle, TI0 CYTH, 3TO IIPOCTO pa3Mep OGMHAPHOTO (aiiia, co-
6pannoro koMmnuiasitopoM Go. MneanbHo A7t BCTPOEHHBIX CHCTEM U OTPaHUYEHUH
B o0beMax MaHHBIX, He 3a0ybTe TOJIBKO, UTO 3aIYCK B MHTEPAKTHBHOM pEXUMe
(it) u paboTa ¢ TepMUHAIOM BHYTPH TaKOTO KOHTelHepa OyAyT yKe HEBO3MOKHBI.

MHorocTtyneH4yaTas c6opka Java

JlaBajiTe TOCMOTPHUM, YTO MOXXHO CHeNAaTh Ui ONTHMHU3ALHMHU pa3dMepa oOpasa
(image) ¢ HamuM MUKpocepBUCOM Ha Java u Spring Boot (java-hello). Cpa3sy cka-
K€M, UTO TAaKUX (PAaHTACTUUECKHUX PE3yIbTATOB, KaK ¢ GO, JOCTUTHYTH He ITOIYyUNTCA
— HaM B I000M clTydae ITOHaJoOHUTCI BUPTyallbHas MallIMHA Java, ee 6uOInoTexn
U Bce monoiHUTeNnbHbe JAR-darmer msa pabors! Spring Boot. Ho 3HaunrtensHoe
yMeHbllleHre 06pa3a Bce paBHO BO3MOXKHO — CHOBA IIPUMEHHUM JBYXCTYIIEHUATYIO
c6opky u BMecTo makera paspaborku (JDK) ucnonsdyem naxker 3amycka JRE (Java
Runtime Environment), 3HaunTenbHO MEHBIIIHUI IO pa3Mepy:

# nepBas cTyrneHb — bazoBbii 0bpaz — OpenJDK 11 w ycTaHoBneHHb1 Maven
FROM maven:3.6.2-jdk-11 as builder

# Cobepem v 3arnyCTuvM MPUIIOXEHNE B 3TOW AWPEKTOPUN
WORKDIR /app

# lna cbopku npoekTa Maven HyXHbl VUCXOAHbIE TEKCTbl MPOrpPaMMbl
# 1y HernocpeAcTBEHHO (avini cbopku pom.xml
COPY pom.xml ./
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COPY src/ ./src/

# Komnnnsums, cbopka v yrnakoBka rpuiioxeHns B apxus JAR

RUN mvn package

# MuHmmansHas Bepcus JRE, Bepcusi 11, oTkpsiTas sepcus OpenJDK
FROM openjdk:11-jre-slim

# llcrionb3yem Takyw xe pabouyyn AUPEKTOPUH

WORKDIR /app

# Ckonmpyem apxus JAR n3 nepBovi CTyrneHu

COPY --from=builder /app/target/hello-world-1.0.0.jar

# 3anyck fpuioxeHus BupTyanbHou MawvHon Java OpenJDK 11
CMD ["java", "-jar", "/app/hello-world-1.0.0.jar"]

Bce MHCTPYKIIMM HaM y»Ke XOPOIIO 3HAaKOMBI II0 MHOTOCTyIIeHUaToi cOOpKe cep-
Buca Go. Bropas cryneHp OymeT MCIONB30BaTh MHUHHUMaTbHBIN o0pa3 JRE Ha
6aze OpenJDK, BapuaHTa Java ¢ OTKPBITBIM HCXOOHBIM KOHOM, BEpCHH 11-slim
— ¢ MUHUMAJbHO HeoOXonuMbIM HabopoM monyieit (modules). Ber Haiimere 5TOT
0OHOBIIEHHBIIT Docker file B TO jKe TUPEKTOPHUH java-hello ¢ HCXOJHBIM KOJOM U
nHcTpyKiusamu Maven. CobepeM o6pa3 3aHOBO:

$ docker build . -f Dockerfile-multistage -t java-hello

$ docker images | grep java-hello
go-hello latest 218MB

Kak BuAHO, y HAc MOMYUYMIIOCh YMEHBIIUTH pasMep oOpasa «BCEro JUIIb» B TPU
pasza, HO 3TO OTPOMHBIN BBIUIPHIIL. MOXHO YMEHBLINTh pasMep elle Goiblie,
HalIs MOAXOAAINYI0 Bepcuio Java Ha 6ase Linux Alpine, 06b1uH0 510 G0Jiee crapas
Bepcus Java 8, BIpoueM, IpeKpacHo paboraromas Ans GOIBIIMHCTBA CEPBEPHBIX
npunoxenutii. [Tompo0yiite 9TO caenaTh B KauecTBe HEOOIBIIIOTO YIIPAKHEHUSI.

UyTh APYTO¥ MOOXOA MOXXHO TPpUMeHUTH it Node.js — TaM 3Tar KOMIUISALUY U
c6OpKH, TI0 CYTH, OTCYTCTBYET, HO MOKHO ONTHMH3UPOBATh KOJTUUECTBO ITAKETOB
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U MHCTPYMEHTOB, OCTAaBHB TOJBKO HEOOXOMMMOe Uil 3allyCKa IPHUIIOKEHUs, U
3HAUMTENIbHO YMEHBIINTh OKOHUATEIBHBII pasMep o6pa3a CBOETO CepBHCa.

Peno3sunTtopun obpasoB. MeTku, Bepcuu n
latest

Bce cobpanHble HAMH B 9TOJ IiIaBe 0Opasbl image JO CHX IIOpP XPaHATCS B Halllei
JIOKaIbHOM (paillIoBOI CHCTEMe M COBEPIIEHHO HEeQOCTYIIHBI Ul APYTHX UIECHOB
Balllell KOMAaHMBI, IJIT 3aIlyCKa B oOJlaKe WMIIU jKe I TeCTHPOBAHUS B CHCTEMax
HeIIpepBhIBHOI HHTerpanuu 1 passepToiBanus CI/CD. B mpomnoit, 0630pHOI1, I1aBe
mpo Docker MbI BeIsICHHIIH, 4TO 06pa3bl XpaHITCS B JOCTYIIHBIX uepe3 VHTepHeT
PEIO3UTOPHUAX, C HICTOPHEH METOK U H3MEHEeHMUIH, TOJ0OHO CHCcTeMe KOHTPOIS Bep-
CHIT KOZIa, ¥ CXOIHO C TJIaBHBIM pero3uTopueM oTKpeiToro komga GitHub riasrbrit
perrosuTopuit nist o6pasoB Docker mHassiBaercs Docker Hub.

Yro mpekpacHo, IpocToe ucmoab3oBanue pernosuropus Docker Hub coepiienHo
6ecrmatHo. KoHeuHo, 370 3HaMeHuTass Mofenb freemium (HauaTh IOIB30BATHCS
fecriaTHO, YIyYIIHTh CEPBUC 3a IIATy) — KaK TOJIBKO BaM IOHAMOOUTCS WC-
monb3oBaTh Docker Hub B 6ompimx macmtabax v Aiis MOCTPOEHHS MaCIITaOHBIX
MIPUITOXKEHU I, TIPUAETCS TTOAMMCATHCS HA TUIATHBIE YCITyTH. 3a4acTyl0 KoMMepye-
CKHe obJiaka IpejIaraloT CBOM COOCTBEHHBIE XPAHUIIHINA 00pa30B KOHTEHEPOB,
KOTOpble MOTyT ObITh uyTh BhirogHee Docker Hub, ecnu Bbl yke mcmonbayere
CepBHUCHI KOHTeIHepoB (Takue Kak Kubernetes).

Brpouewm, miisi 5KCIIEpUMEHTOB U IIPOCTHIX IPUIIOKEHH I OecrumaTHbIX yeryr Docker
Hub 6omee uem xBaTaer. Hamo nuirs co3gaTh cBow yueTHyto 3anucek. [locie sToro
HY>XHO BOMTH B HE€ CO CBOEH MAaIlIWHbI:

$ docker login

MaBaiite mompo6yeM OTIIpaBUTH 00pa3 ¢ HauM cepucoM Go (0OH caMblil MaleHb-
KUt 1 6bICTpHIiT) B pertosutopuit Docker Hub (push):
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$ docker push go-hello

access.. denied

Huuero He BBINLIO, B QOCTyIe OBLIO OTKa3aHO. [leI0 B TOM, UTO IO YMOIUYAHUIO,
eclTM He yKa3bIBaTh YUETHYIO 3aIlCh, BCe 00pa3bl OTIIPABISIOTCI B CTAHOAPTHYIO
6ubnuoreky Docker Hub, x koTopott y Hac HerT mocTyma — TyHga MOMEIIAITCs
TOJIBKO CaMble ITOMYIISpHBIE, TIIATENIbHO IPOBepeHHbIe Ha 6e301MacHOCTh 00pPassl.
Merka i1 TIOITB30BATETHCKUX 00PA30B TOIDKHA BKITIOUATH B Ce0s YUETHYIO 3aITUCh B
crenymoiieM gopmare — {yuerHas_sanucs_Docker }/vmsa obpasa: [HeobsizaTensHas
Bepcud].

I[TepectpanBaTh 06pa3 3aHOBO HEeT HEOOXOAMMOCTU — MBI MOKEM IIPOCTO YKa3aTh
HOBYIO METKY C IIOMOIIbI0 KOMaHAbI docker tag M OTIIPABUThH IIOMEUEHHBIN yUeT-
HOI1 3amuchio o6pas B penosutopuit Docker Hub:

$ docker tag go-hello {yuerHasa_sanucb_Docker}/go-hello

$ docker push {yuerHas_szannce_Docker}/go-hello

The push refers to repository [docker.io/{yueTHasa_sanucb_Docker}/go-hel\
lo]

eac13675ca89: Pushed

37ce9121a810: Pushed

Temeps Bce mpommro ycrmerrsao. OGHOBHTEe CTpaHHIy CO CIIMCKOM 00pasoB, Xpa-
HAIMUXCS B Balllell YYeTHON 3aIlMCH, W BBl YBUIUTE HOBBIA 00pa3s, TOJIBKO UTO
OTIIPABJIEHHBIN B PEIIO3UTOPUA.

Bce o6pasbl, coGpaHHbBIe HAMU B 3TOI I7laBe, B CBOMX MeTKax (tag) MCIIOnb30BaIn
TOJIBKO Ha3BaHUE, HO HUKOTMA He yKa3bIBaU 6epcur. Eciu Bepcusi He yKa3bIBaeTcs,
06pa3 IIoMeuaeTcs: Bepcrel latest — UTO MPOCTO 0O3HAYAET, YTO MMEHHO 3TOT 06pa3
ObLT cCOOpaH MOCIEeTHUM.

Kazamocp 651, B ueM mpo6iema? BcroMHHM ellfe pas, uTO 3aIllyCKaeMBIN Ha OC-
HOBe 00pa3a KOHTelHep obecrieunBaeT MaKCHMAaJbHYH IIEPEHOCHMOCTh M HEU3-
MeHHOCTH (immutability) cucremsl. Tak Kak y)ke CO3TaHHBIN U cOOpaHHBIN 00pa3
IIOMEHSTD HeNb3s, BOCCO3[JaHUe CHCTEeMBbI Ha OCHOBE U3BECTHBIX 00pa30B M BEPCHIL
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CTAHOBUTCSl TPUBUAIBHON 3afauell — HaAIpUMep, BCeTda BaKHO BOCIPOM3BECTH
npousBopacTBeHHOE (production) okpy)keHue, uTOOBI MOHATH MPUUYUHY CIIOKHOI
OIINOKH, KOTOpasi POUCXOIUT B YCIIOBHUSIX pealIbHOM SKCILUTyaTalllu, HO He B Cpefie
paspaboTku unu rectuposanus (QA environment).

Merka latest ke Upe3BBIYANIHO ITOABEp)KEHA MMOCTOSHHBIM H3MEHEHUSM, B TOM
yucie ciaydaiHbeiM. JIF060#1 006pas, IOCTPOEHHBIN 0e3 yKa3aHHUS OIpeneIeHHOI
BEPCHUH, aBTOMAaTHUECKH TOyJYaeT BEPCHIO latest, U mpeapIayInas Bepcus obpasa
mpocTo ucuedaer. bonee Toro, eciu mpu 3amycke KOHTeliHepa o0Opa3 ¢ BepcHel
latest yiKe ecTh B Kd1IIe cepBepa MU B K3IIIe CHCTEMBbI YIIPaBIeHUsI KOHTeITHEpaMH,
OH He Oy[IeT 3aHOBO CKaUMBATHCH, JaXKe eClii 00pa3 ¢ 3TOI METKOU B PEIO3UTOPUU
6p1 o6HOBNIeH (Kubernetes mospossier 060¥TH 3TO OrpaHHYEHUe, HO 3TO HAIO
IemaTh SIBHO, Yepe3 JOTIOIHUTENbHbIE HACTPONKH CHCTEMBI).

OueHb Xopolas IpakTUKa paboThl ¢ METKAMU — YKa3aHUE€ TOUHBIX BEPCHUI U TI0
BO3MOYXHOCTHU HCIIONIb30BaHUE OJHOM BEPCHM TOJBKO IS OJHOTO 06pasa ¢ aBToO-
MaTHYECKUM YBeTUUEeHUEM HOMepa BEPCUU IIPU U3MeHEeHU! QYHKINOHATHPHOCTU
npuinokenus B o6pase. OCOGEHHO XOPOIIO ISl 9TOTO MOAXOMAT CeMAaHmMuuecKue
sepcuu (SemVer, meranu MoxxHO HaiiTu B VHTepHere). B obmieMm ciayuyae oHH
HAuMHAKTCA ¢ Bepenu 0.1.0 U Beerpa cienyior gpopmary X.Y.Z, Tie

+ X — raBHas (Major) BepcHsl, OHA YBEIIMYUBAETCS IIPHU OOJNIBIINX N3MEHEHHX
(yHKIIMOHABHOCTH ¥ IPOrpaMMHBIX HHTep¢ericoB API, kak mpaBuio, HeCoB-
MECTUMBIX C IIPEABIAYIIEN ITTaBHOM BEPCUEN;

« Y — JomnonHuTeNnbHasd (minor) Bepcus, yBeIHUnBaeTcs IIPU IOSIBICHUN HOBOM
(yHKIIMOHAIBHOCTH, IIOJIHOCTHIO COBMECTHMOI C IIPebIAyIIel TTIaBHOI Bep-
cuen;

« Z - Bepcus «maTua» (patch), 06pI9HO MPUOABIAIOT IPK UCIPABIEHUN MEIKUX
OIIMO0K, 6€3 KaKMX-TM60 HOBBIX BO3MOXHOCTENM CUCTEMBI, KaK €Ille Ha3bIBAIOT
TaKMe UCIIPABIIEHNs, «3aIIaTKU» (OTCIOMA U CIIoBoO patch).

Vcnonp3oBaHue YHUKAIBHON METKHU ISl BCeX 00pa30B rapaHTUPyeT BO3MOKHOCTh
BOCIIPOM3BeIeHNUs] TIOBEJIEHUs CHUCTEMBI, KOHTeIIHepa M COXpaHSeT CIUCOK H3Me-
HEHUI B Kax 00l KOTHA-THUOO MTOCTPOEHHON BEPCHU CEPBHCA, IPHUIIOXKEHUS], €ro
KOMITOHEHTa (MUKpPOCepBHCa) U, B 00IIeM CITy4ae, BCel CIIOKHOI pacipeneIeHHON
CHCTEMEI B IIETIOM.

B mamem ClIy4a€ JTyudlie IIOMETUTh 06p33 TaK:
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$ docker tag go-hello {yuerHas_sanucb_Docker}/go-hello:0.1.0

I[Tpu manmpHeiinert pa3paboTke HOBbIE 0Opa3bl OyAyT YBEIUUHBATH BEPCHIO (coryac-
HO cxeMe SemVer) 1 Bcerjia COOTBETCTBOBATh YIIAKOBAHHOM B 00pa3 QyHKIIMOHAIb-
HOCTH IIPUJIOKEHUS.

B HeKOTOpOM CMBbICIIE BCe, YTO MBI CKa3alH O METKe latest OTHOCHUTEIBHO HAIIIKX
coOCTBEHHBIX 00pa30B, BEPHO U I 6A30BBIX 00pPa30B, KOTOPBIE MBI YKa3bIBAEM C
IIOMOIIbI0 MHCTPYKIuIt FROM. K mpumepy, kaxas Bepcust Ubuntu niu Alpine 6yner
HCIIONIb30BaHA B MHCTPYKIUH FROM ubuntulalpine? IlocnenHsad, HO coBeplIeHHO
HeN3BeCTHO, Kakasi MMeHHO! YKa3bIBass TOUHbIE BEPCHH BMECTO HeOIIpefelleHHOM
BEPCHY, MBI yBeIUUHBaeM CTa0MIbHOCTD U IIPeICKa3yeMOCTh CBOMX 00pa30B.

AnbTepHaTtuBbl Dockerfile. Jib

KoHTeliHeps! CcTATU 3aCIIyKEHHO IOIYJSPHBL, ¥ MBI BUJUM, YTO IIOCTPOUTH 00-
pasbl 114 HUX HeclaokHO. OHaKO He Bce A3bIKU IPOTPAMMUPOBAHUSA OAMHAKOBO
XOpomH Ay paboThl ¢ MHOTOCTYIIEHYATHIMU MHCTPYKIUAMU Dockerfile, maxe
eCIIM HMCIONb30BAHBI BCE PEKOMEHIOBAHHBIE IIPAKTUKU IS IIOCTPOeHNs 00pas3oB
MUHMMAaJbHbBIX PasMEPOB U C MUHUMAIbHBIMH 3aBUCUMOCTIMIU.

SIpkuit IpuMep — MPUIIOKEHUsI U CEPBUCHI Java 1 cBsi3aHHBIE ¢ JVM s3bIKH, TaKue
kak Scala u Kotlin. [Tpaktuuyeckn Bce OHH HCIONB3YIOT CUCTeMbI cOopku Maven,
Gradle u moxoxue Ha HuX (SBT) u Bce cBou 3aBUcHMOCTH (6rbnroTeku JAR) xpausart
U CKaUMBAIOT C LEHTPATbHBIX XpaHUIHIL, 06praH0 Maven Central.

HamucaB cBoit MHOTOCTYTIEHUYATHIN 00pa3 st Java, MbI TeM He MeHee ITOTHOCTHIO
UTHOPHUPYEM K3III U JIOKAIBHO NOCTYITHbIE, y)Ke cKauaHHble 6ubnuoreku JAR. Jto
Heu3MeHHas 3aBHCHUMOCTh IIPUIIOKEHU, TIOAINCAHHAsA U HaJeXHO 3alllUIeHHasd
OT U3MeHeHUH caMuM MexaHu3MoM Maven Central. MeI ke 3aHOBO, pa3 3a pazom,
IIOTHOCTBI0 CKayMBaeM BCe 3aBUCHUMOCTH IIpUIIOKeHUH depe3 VHTepHer, menas
mporgecc cOOPKY MPHUIOKEHUsT MeITIEHHBIM U Hed((EKTUBHBIM.

OnuH BapMaHT — IIPOCTO CKONMPOBaTh Bech Kol Maven minn Gradle BHYTpS
KOHTeIHepa II0 BpeMs COOpPKHU IIPUIIOKEHUS, HO 9TO, OIATH Ke, HedPPeKTUBHO —
3TO MOTYT OBITH THICAIH OHONNOTEK, UCIIONb3yEeMBIX IPYTUMU IPUIOKEHUAMU.
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3mech moMoxkeT mwaruH Jib, crenuansHo co3maHHb Google mis onTuMusanuu
c6opku 06pa3os Java-mpunoxenuii. OH HHTETpUpyeTcs ¢ cucTeMoi cbopku Maven
nnu Gradle, aHanu3upyeT CIIMCOK 3aBUCHMOCTEI M CO3/IAaeT CIIeI[UATbHBII KOIII (B
mupe Docker 210 yactb 06pa3a HasbIBaeTcs cinoeM layer), KOTOPBIiT He MEHSETCs U
HCIIONIB3YETCs 3aHOBO KaK[BIH pa3 IpH MOCIeAyoIielt cO0pKe IpoeKTa. Borurpsiii
B 9¢eKTUBHOCTH U CKOPOCTH COOPKH 00pasa IMOTPSICAIOIIIHIA.

Ho6asum Jib B Ham mpoekr Java u Spring Boot — MbI ucmonb3oBanu Tam cO60pKy
Maven:

<build>
<plugins>
<plugin>

<groupId>com.google.cloud.tools</groupld>
<artifactId> jib-maven-plugin</artifactId>
<version>1.8.0</version>
<configuration>

<to>

<image> {yuerHas_szsanuce_Docker}/java-hello:0.1.0\
</image>
</to>

</configuration>
</plugin>
ITnarus o6b4IBIEH B CTaH):[apTHOﬁ CceKIUM build/plugins. B KOH(bI/IrypauI/H/I Ia-
TMHA MBI TaK)Xe YKa3blBaeM CTaHAAPTHYIO METKY [UIsl Halllero obpasza — y4eTHYIO

3aImuch, Ha3BaHUe U Bepcuio. [anpllle OCTaeTcs TONBKO coOpaTh 0Opa3 HaIIlero
cepBuCa ¢ TOMOIIbIO Jib:

$ mvn compile jib:build

[INFO] Total time: 13.127 s
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I[TepBasi cbopka 3aiiMeT HEKOTOpOe BpeMsi, HO KayKaas IoCieAyoIas coopka 6ymer
OYeHb OBICTPOIT U 3P PeKTHBHOI. Pazmep momyueHHOr0 06pasa java-hello Takxe
CTaHeT ellle IIOYTHU B [Ba pasa MEHbIIIE — I10 YMOIYaHUIO Jib HCIIONB3YET CKATBIN
6a30BbIil 00pa3 distroless, paspaboranHusiii B Google.

O6parure BHHMaHHe, YTO 10 YMOJNYAHHUIO I(ellb COOpKM jib:build Bcerma oOT-
mpaBisieT (aHanor docker push) cOOpaHHBIN 00pa3 B YKa3aHHBIN PEITO3UTOPUIL, U
YKa3bIBaTh €r0 HY)KHO 00s3aTEbHO (UTO MBI U CHENAIH B CIIEI[HAIBHON CEKI[UU
<image) — B IIPOTHBHOM CIIyuae IIPOM30IeT OIIMOKa, TaKas ke, YTO IIPOU30IILIa,
KOT'ZJa MBI IIOITBITAINCh BBIIIOTHUTD docker push, HE yKa3aB CBOEH YUETHOM 3alIUCHU
Docker Hub.

Ho uTto, ecniut Bl X0oTHTE cOOpaTh 06pa3 Ha JIOKANbHOI MAIlIMHe, 6e3 OTIPaBKU ero
B pertozuTopuii? Ha sToT ciyvait mpuroguTcs Apyras KoMaHnaa — jib:dockerBuild,
OHa IOCTpouT 06pa3 ¢ momoursio Docker mokanbHO, 6€3 OTIIPaBKY B PENIO3UTOPHIL:

$ mvn compile jib:dockerBuild

Bot uto MBI mOMyuniTy, NCIonb3oas Jib:

« Hawm Gomnplire He HY)KHO ITHCATh, ONTUMHU3UPOBATH U IIOAAEP)KUBATh Docker file!
Jib BeIGeper 6a3oBbIit 00pa3, cobeper mpoekt ¢ momoinbio Maven/Gradle
(3TO yKe cmenaHo HaMM) M OMTHUMUBUPYET KIIII st COOPKHU, UCITONB3Ys BCE
JIOKAITbHO HOCTYIIHBIE 3aBUCUMOCTHU U Oubmuorekn JAR;

« Bomnee Toro, Jib He Tpebyer Hanmmuwns camoro Docker! 9To MmoxeT 65ITH YyHOOHO
B cUCTeMax HerpepbriBHOU cbopku u uuTerpaunu CI/CD u aBTOMaTH4YeCcKnx
CKpHIITaX, TaK KakK ycTaHoBKy Docker He Bcerpma yio0HO fenath aBTOMaTHUe-
CKU;

« ABTOMaTHuecKas ONTHUMH3AIUS pa3Mepa IMonydeHHOro obpasza. CobcTBeH-
HBIT 6a30BbII 06pa3 MOKHO yKa3aTh B KOHQUTYPAIUY;

« CxopocrHasi c6opka obpaza — MpH M3MEHEHWHU Kopaa Jib mocTpouT HOBBIN
o6pas, B KOTopoM OymeT M3MeHeHa 4acTh Kamia (ot layer), oTBevarorias
TOJIBKO 3a Kiacchl Java. Kak mpaBuno, o6pa3 Gymer roToB B Te€UeHHE CEKYHJ,
a He MUHYT. 9T0 0c00eHHO yIoOHO U BRITOLHO TIpu paspaboTke ¢ Kubernetes,
€CJTU BBI YaCTO CO3/1aeTe HOBbIE BEPCUU CBOUX 00PA30B ISl TECTUPOBAHUSL.
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Java B HeKOTOpOM pOMe BBIHENSEeTCS CPedy APYTUX S3bIKOB M3-3a YK€ T'OTOBOTO
kamra 6ubnuorex JAR u crangapTHOro opmMara IPaKTUIECKH BCEX IIPOEKTOB Ha
ocaoBe Maven/Gradle, uto 1 mo3Bounser Jib ycrenino onTuMHU3UpOBaTh TOCTPOEHUE
KOHTENHEPOB.

AnbTepHaTtuBbl Dockerfile. Buildpacks

Ipyrue s3bIKM He BCerja MMeEKT pelieHus, mompobHele Jib musa Java, HO obrryro
UIel0 TIOHSATH HETPY/IHO — I10 CYTH, BAlll IIPOEKT COOMPAETCs CTaHAaPTHRIM 06pa3oM
(mms Java ato Gradle u Maven, mms Node.js — uHCTpyKIun c6opku B (aiiie
package. json, y Python u Go — cBou B OCHOBHOM OOII[eTIPUHSATBIE CTAHAAPTHI),
HYy a fajblie coOpaHHble apTeaKkThl HAO TepeHecTH B 06pa3 (image) KoHTeliHepa
npocteiMu komaHpamu Dockerfile n BpiOpars mopxopsiuit 6a3oBelii 06pas, Kak
IIPAaBUIIO, CAMBII IOIMYJISIPHBIN Ui BBIOPAHHOTO si3bIKa U ero Bepcuu Ha Docker
Hub.

BosHuKkaer BOMpOC, CTOUT I BOOOIE 3aHUMATHCS CO3MAHUEM M IOIIEPIKKOI
cBoux cobcTBeHHBIX MHCTPYKuuit Dockerfile st coopku 06pas3os, ecnu poexT, mo
CYTH, IIPOCTO COOMPAETCS U yIIaKOBBIBAETCS IIPAKTUUYECKH CTAHJAPTHHIM 06pa3om?
[Tomo6HBINM TTOAXO/ MONYUHII Ha3BaHUE «UCXOMHBIN KO B 00pas» (source/code to
image). OH IOTHOCTHIO UTHOPUPYET HU3KOYPOBHEBBII IIPOLIECC CO3MAHUST 00pa30B
U pacCMaTpHUBaeT UX KakK ellle OMWH CII0cO0 yIaKOBKU ITOTHOCTHIO COOPAHHOTO
MIPUIOKEHUS — K IPUMePY, Java-TIIpUIokeHue MOKeT ObITh HabopoM ¢arinos .class,
apxuBoM JAR, Hy niu o6pazom image.

[IperMyImiecTBa OUEBHUIHBI: VIS YIIAKOBKU IIPUIIOXKEHUS B 00pa3 HY’KHO, Kak IIpa-
BUJIO, BBI3BATh IIPOCTYI0O KOMAaHAY M YKa3aTh PEIIO3UTOPHIL, Tie KOHTelHep Oymer
xpaHuTthcsi. Hexkoropeie obmaunbie cepBuchl (k mpumepy Heroku) BooOiie cTposit
o6pa3bl aBTOMaTHUYEeCKU IIPU OTChUIKe Koma B perosurtopuit Git. Hanuuwns garina
Dockerfile He TpeGyercs. Ba3oblii 06pas, Kak IpaBuUIIo, 0TOOPAH U3 COOOpaKEHUI
6€30I1aCHOCTH, MUHUMANbHO! (yHKIIMOHAIBHOCTH U OITHMHU3HUPOBAH II0 pa3Me-

py:

B kauecTBe HAYATBHOM TOUKU MOKHO peKoMeHaoBaTh TpoekT Cloud Native Buildpacks
— Habop 00IKX peleHud M cOOpPKH 00pa3oB KOHTEHEPOB 6e3 00s3aTeNbHOTO
nHannuus Dockerfile. ¥ mpoekra Buildpacks ects cBoii mHCTpyMeHT KOMaHIHOI
CTPOKH IOl Ha3BaHUEM pack, BbI MO)KeTe HalTH ero Ha caiite buildpacks.io nnu
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GitHub. I[Tocne ycranoBku mompo6yeM cobparh CBOI Java-IIpOEeKT, HO Ha 3TOT pas
6e3 ncronpzobanus Dockerfile nu Jib, kak ecnu 651 TpoeKT BooOIIIe HE ITAHUPO-
BAJIOCh 3aITyCKaTh KaK KOHTeHep:

# pHe 3abypbTe BoccTaHoBUTb Dockerfile mz mcxoaHukoe GitHub
$ cd dockerfile/java-hello

$ rm Dockerfile*

$ pack build java-hello-pack

Suggested builders:
Google. .
Heroku. .
Paketo. .

Mer BBI3BaTM KOMaHAY pack build [uma obpasa], OMHAKO OCTAJICH €Ile OJUH IIar
— BBIOpaTh, Kakoit uMeHHO build pack 6ymer ucrons3osan. Cloud Native Buildpacks
— 9TO CTAHJAPT, OIIMCHIBAIOIINI IIPOLIeCC CO3AaHMsd 06pa30B 13 HCXOMHOTO KOAa, U
y HEro eCcTb HECKOJIBKO peau3al(iili — Kak Mbl BUANM, JOCTYIIHBI pealu3aliy OT
Google, Heroku unu Paketo. Mcmoneayem coopky Google (dmar - -builder):

$ pack build java-hello-pack --builder gecr.io/buildpacks/builder:v1
vl: Pulling from buildpacks/builder

===> ANALYZING

===> DETECTING
4 of 5 buildpacks participating

===> BUILDING
=== Java - Runtime (google. java.runtime@@.9.1) ===
Using latest Java 11 runtime version.

Successfully built image java-hello-pack

Kax mbI BuguM, c60opka paboTaer B HECKOJIBKO HTAIIOB, CHAYAIa IPOXOAUT aHATHU3
HCXOIHOTO KOJa W OIIpefieJieHue BO3MOXKHBIX CIIOCOOOB ero cOOpKM — B HAIlleM
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Clly4yae B KOpHE IIpOeKTa ecTh (arii pom.xml, Joruka coébopiuka buildpack narimer
ero 1, KOHEYHO jKe, BBI30BeT COOPKy ¢ IoMoIbo Maven, ckopee Bcero, cO0pIIuK
IOAMep)KUBaeT U JomoiHeHus Spring Boot u, ckopee Bcero, BBI30BET OOHY W3
ONTHMH3UPOBAHHBIX I TAKUX IIPOEKTOB Lielieit cOopku Maven.

Hapmo ckasaTs, uTo B IepBhIi pa3 cOopka o6pasa 3aiiMeT JOCTATOUHO HOJITOE BpeMs
— JIOKAIIbHbIE KAIIIU ellle He CO3[aHbl, U Oyder 3arpyskeH caMm cobopmuk buildpack
(xoTopHIit caM 110 cebe sBiIseTCs 06pa3oM image), Bce HEOOXOAMMbIE 3aBHCUMOCTH
Maven, 6a3oBsle 06pa3sl 1 BeIOpaHHas Bepcus Java. Ciemyrormue c60pku OyOayT
HaMHOTO ObICTpee.

3amycTUTh U IIPOBEPUTH MTOIYUEHHBIN 06pa3 KoMaHoi docker run OymeT OTIHY-
HBIM MaJICHPKUM yIIPOUKHEHHEM.

Yro MBI IIONyUaeM, HCIOIb3Ys CTAHAAPTHBIE HHCTPYMEHTHI COOpPKH 00pa3os:

« M5! He moTpatninu HU ceKyHAbI Ha co3ganue Dockerfile u o6pympiBanue ero
neTanemn;

« C6opnuku buildpacks mocTosiHHO 06HOBISAIOTCS, OOHOBISIETCS M COOPAHHBII
“MH 00pa3 Balllero MPUIOKEHUs — K MPUMEpPY, HEIaBHO OOHapyKeHHas
ys3BUMOCTh B Log4] GymeT aBToMaTHUeCKH UCIpaBieHa B 6a30BoM o0pase U
Bepcusix JDK — koHeuHo, CBOI KOJ| BaM IIPUAETCss OOHOBIATH CAMOCTOSITENIFHO;

« Brl momyuaere ombIT 1 3KcrepTusy cospareneir buildpacks, kotopsie 6ymyT
IIOCTOSTHHO OOHOBJIATH U ONITHMU3UPOBATH CO3[[aBaeMble MU 00pa3bl;

« Vcue3aoT BO3MOKHOCTH BHecTH omHOKy B coocTBeHHbIN Dockerfile, a omu6-
KM B HeM OBIBAIOT KpUTHuecKue (YsI3BUMOCTH B 6a30BBIX oOpasax, OCTaB-
JIEHHBIE B PEANbHON HKCIUIyaTalli OTIAJOYHble MHCTPYMEHTHI U MHOTOE

OpyTOoe).

Brpouewm, eciiu mocMoTpeTh Ha HHCTPYMEHTHI source-to-image Ha GitHub, craner
MTOHATHO, UTO OHU JIMIIIh YMEPEHHO IMOMYJSpHbI (€CIM CYOUTh IO KOJIUYECTBY
BHEIITHUX Pa3pabOTUNKOB U «3Be3M») U He CTalu Je-PaKkTo CTaHAAPTOM yIaKOBKU
B 00pa3bl KOHTEHHEPOB. JTO BITOJHE OOBICHUMO — MbI YBUIEIHU B 9TOM TTIAaBE, UTO
nanucatbh Dockerfile He Tak ¥ CIOXHO, TIPU 9TOM ecTh IMMONIHAs cBoOOHa BBIOOPA,
MOYXHO HauaTh C caMoro Hayana (6a30BbIi 06pa3 scratch), 106aBUTH CBOU COOCTBEH-
Hble MeJIOYU U ObITh YBEPEHHBIM B TOM, UTO K€ MMEHHO COMEPKUT ITOIYUEHHBII
o6pa3. [l MHOTHX KOMaH/ U KOMIIAHUIT 3Ta yBepeHHOCTh U mpocrora Dockerfile
TepeBelnBaer ee 6oiee IPOCThie BHI30BHI HHCTPYMEHTOB source-to-image.
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Cpenarp BbIOOp MEXOy CO3MaHMEM U mopnep)kkoi cobcterHbIX Dockerfile mmu
HICITOJIb30BAaHUEM ITOJIXO[A «MCXOMHBIHN KOJ B 00pa3bl» MOKeTe TOJIBKO BBI M Ballla
KOMaHfa. ¥ KaKIOro IOAXO[a eCTh OYeBHAHbIe IIpeuMyInecTBa. MOKHO CKasaTs,
YTO IPH SKCIIEPUMEHTAX U CO3aHUN MHOKECTBA Mal€HbKUX IIPOEKTOB MCIIOIb30-
Banwue buildpacks (unu Jib) ompaBganHO — 9T0 HAMHOTO JTydIlle, Y4eM KOITUPOBAThH
moutu unentuunsie Dockerfile u moxgnepsxuBars ux. Ecinu e y Bac yxe crabuib-
HBI IIPOEKT ¢ MHHUMAIbHBIM KOJTHYECTBOM M3MEHEHUI IIpU CO3MaHUU 00pasa,
cobcrBenHbIin Dockerfile He TpeGyeT Takoro BHUMaHUS U IIPU 3TOM [aeT ITOJIHYIO
csobony BbIOOpa 6a30BOro 06pasa U JTIOOBIX MOIONHEHUH BHYTPU o0pas3a BaIllero
MIPUIOKEHUS] UITH MUKPOCEPBHCA.

Cama upes buildpacks mpurna us o6raunoro cepsuca Heroku, ogHoro us mepso-
IIPOXOALEB «ITaTPOpMbI Kak cepuca» (platform as a service, PaaS). Bmecro Hus-
KOTO YPOBHS YCIyT (3aIycK JTF000T0 Kofja Ha BUPTyalbHBIX MallINHAX) ITaTPOPMEIL,
KaK ITPaBUIIO, 3aITyCKAOT KOJ IIPUIIOKEHHs M N30aBIAIOT IIPOTPAMMHUCTOB OT HU3-
KOYPOBHEBBIX JieTanei. 9To 0COOEHHO X0POIIo paboTaeT Ml HeOOIBIINX ITPUITOKe-
Huit. Vneu PaaS noxyuyunu npopomwkenue B Google App Engine, OpenShift, a mossxke
CTaIH elrle mmpoirie B Buje o6maunbix gyukiuit (AWS Lambda, Cloud Functions). Ho,
KaK MbI BCKope yBuanM, Kubernetes HaMHOro MoImHee 3THX I1aTdOpM U CIIocoOeH
IIPEJOCTaBHUTh Te )K€ CaMble BO3MO)KHOCTH.

Pe3lome

« Konreitnepsr u Docker xoporu ans 9KCIepuMeHTOB, HHTETPAL[MOHHOTO Te-
CTUPOBAHUS U 3aITyCKa M3BECTHBIX OMEPAI[MOHHBIX CHCTEM U 0a3 JaHHBIX, HO
IJIaBHas MX 3ajjauya — YIPOCTHUTH U cAeNaTh 6oliee THOKOI pa3paGOTKy HOBBIX
IIPUIIOKEHUH ¥ MUKpocepBHCcoB. [loMecTHTh cBOe IIpUIIOKeHHe B KOHTEHHep
mmo3BoJsieT cOopka obpasa image ¢ IIOMOIIBI0O MHCTPYKIIHUIT Docker file.

« Kaxmp1it HOBBII 06pa3 KOHTelTHepa CTPOUTCs Ha 0cHOBe 6azoBoro (base) o6pa-
3a. Beibop 6a3oBoro o6pasa BIuseT Ha pa3Mep COOpaHHOTO 00pasa ¢ IIPUIIOKe-
HUEM U KOJTMYECTBO JOCTYITHBIX CEPBHCOB U NHCTPYMEHTOB.

« Ka)XIp1it I36IK IpOTpaMMHUPOBAHUS IIpeayIaraeT Habop CTaHOapTHBIX 6a30BBIX
06pa3oB A KOMIMIALNUY, COOPKH 1 3aIlyCKa HAllMCAaHHBIX Ha HEM IIPUIIOKe-
Huit. Mcnonp3oBath B KauecTBe 6a30Boro o6pasa Linux u 3aHOBO CKauMBaTh
U YCTaHaBIUBATh BCe HEOOXOMMMbIE KOMITUIIATOPHI M ITAKeThI, KaK MIPABHUIIO,
pacTOYUTEIbHO U HedPPEeKTHBHO.
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+ Xopolei MpaKTUKOH SBISeTCd KOMIMIALUS U cOOpKa IPUIIOKEHUS IIPSIMO
BHYTPH BPEMEHHOTO KOHTEIIHepa BO BpeMs paboThl KOMaHABI docker build.
9TO TO3BOISET TONYUHUTH «UUCTYI0» COOPKY Ha OCHOBE MCXOMHOTO KOoaa, 6e3
CIIy4alHbIX 3aBUCUMOCTEN OT JIOKAIbLHOM CHCTEMBL.

« MHorocrynenuatsiii (multi-stage) Docker file mo3Bonser cobpars 06pa3 KOH-
TelfHepa B HECKOJIBKO CTYIIeHeH, 3HAUUTEIbHO yMEHBIITUB KOIHYECTBO HEHY K-
HBIX HHCTPYMEHTOB B OKOHYATEIFHOM 00pase ¢ IIPUIIOKEHHUEM.

« [To ymonmuanuio Bepcueil B MeTke (tag) mis obpasa KOHTelHepa SIBISETCS
latest. Ee merko mepesamnucars, motepsas crapslit 06pa3. OnTHMaIbHBIM Bapu-
aHTOM SIBIIIETCS MCIIONb30BaHHEe CEMAaHTUYECKUX BEPCHII M KQXKIOTO0, HaKe
CaMOTO MaJIeHbKOTO U3MeHeH!s B PyHKIIMOHAIIbHOCTH IIPUIIOKeHHs B 00pase.

+ CymecTByoOT 3¢(eKTHUBHBIE aTbTePHATUBHI Dockerfile — K IpHUMepy, s
MIPUIIOKEHUH Java MOKHO IIPOCTO HCIIONB30BaTh Y)K€ MMeEIOL[Hecs y IIpo-
rpammucToB 3HaHus Maven/Gradle, uto6s1 cobupaTh 3¢ deKkTrBHBIE 06pa3bI
C IIOMOIIBIO ITaruHa Jib.

« Ilo 6ompIIIOMY CUeTy, MOXKHO cOOpaTh CBOE IIPUIIOKEHUE Ha JIF0OOM ITOIYIIsp-
HOM s3bIKe B 00pa3, MuHys cosganue Dockerfile — mp1 mompo6osanu sto ¢
romortnbio buildpacks.



5. MepBble warv B Kubernetes

«Kubernetes HaunHaeT UTpaTh POk ONEPALMOHHON CHCTeMBI Linux s
o6maxos Cloud». xxum 3emnus (Jim Zemlin), gupexTop ¢orpma Linux
Foundation

Kubernetes — Ha maHHBIIT MOMEHT CaMbIii TUOKHIL M CTABIINI OUeHb ITOMMYIIIPHBIM
OTBET Ha Ba)KHEHIIINIT BOIIPOC III00AbHBIX IIPUIIOKEHUI, CIIOCOOHBIX CO BpeMeHeM
IIpHUBJIeYs MUJUIMOHBI ITOJIb30BATeNel: KaK OBICTPO pa3BepThHIBaTh, OOHOBIATH U
MacIITabupoBaTh MOAYIH U CEPBUCHI MOETO IIPIIIOXKEHHU B obOnake, 3¢p(heKTUBHO
HCIIONB3YS BCIO JOCTYIIHYI0 MHe BBIUHCIHTENbHYI Mols? KoHTeiHeps! (M HX
OCHOBHO# MHCTpyMeHT Docker) BelHKoIeITHO CIIpaBIAIOTCA € 3a/1aUeil YHHUBEpCalb-
HOI ITIOATOTOBKU M YIIAKOBKU MOJyJeH IPUIIOKEHUsI U CEPBUCOB VIS UCIIOIHEHUS
Ha JTI00BIX cepBepHBIX Bepcuax Linux. 3amyck pasHOPOMHBIX IPHUIIOKEHUH CTAHO-
BUTCA ITPOCTOH 3amaueii. OcTaeTcsl yIpaBiiaTh pa3BepThIBAHNEM U MaCIITaOHpoBa-
HueM. HeBa)kHO, HOCTyIIeH JTM BaM IIOHAYAJTy JIMIIIb OAHMH CepBep WX BOOOIIE BaIIl
JTUYHBIN JISIITOII, €CIIM Ballla MAed yAauyHa, a pealu3alus X0pollla, Bbl IIPUBJIeUeTe
nonb3oBarenei, 1 Kubernetes momosker BaM pa3BepHYTb, a 3aT€M MacCIITaOMpOBATh
IpWIOKEHHe I MUJUIMOHOB IIPAKTHUYECKU TaK ke OBICTPO, KaK eciu Obl UM
TIONIb30BAIHUCH TOIBKO HECKOIIBKO YETIOBEK.

KcraTu 0 IpOM3HOIIIEHNH CII0BA — IIPOM3HOCUTCS IPUMEPHO KaK «KIOOIPHITHCY,
yIapeHre Ha TpeTHii cior. [[porcxoXneHue CloBa rpeyeckoe: KuPpepvitng — ympas-
JIIOIIMI, KOPMUHUIT KOPAOIs I KOMaHAND, — U, MEXIY IPOUYNM, OUeHb OIU3KOe
HaM: MbI 3aMMCTBOBAJIU 39TO CIOBO TAKKe U JUISi PYCCKOTO SI3bIKA — IIOCMOTPUTE
Ha CJIOBO «T'yb6epHATOp». 3aMaHUYMBO OBLIO OBl HA3BATh BCIO TeXHOJOTHIO «['yOepHa-
TOP», HO 9TO Yepecuyp.

Urak, maBaiiTe HauHeM C a30B, ¢ TepmuHonoruu Kubernetes, kotopas Ha yauBiIeH1e
IIPOCTa M JIOTHYHA — UTO, 6€3 COMHEHUS, IBIAETCS OJJHOH U3 IPHUNH ycIleXxa Bcei
TexHOIOTHH. Bamre mpunoxenue Gyner paborats B krnacmepe (cluster) — rpymme
ONHOPOIHBIX BBIYHCIUTEIBHBIX PECYPCOB, €CIIM TOBOPUTH B OOIIHMX TepMHUHAX. B
OONBILINHCTBE CiTydaes 3To croika ¢ Linux/UNIX-cepsepamu omgHOro THIA (server
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rack). B gpyrux ciy4asx 9To MOkeT ObITh HA0Op CIeIMaNTH3UpPOBaHHBIX PECypPCOB,
HaIpuMep, oCHOBaHHBIX Ha yunax GPU (rpaduueckux ImpomeccopoB, 0cOGeHHO
MOAXOAAIIHUX AJIs CIIeHaIU3UPOBAHHBIX BHIYMCIEHNH — KaK 3/1eCh He BCIOMHUTD
BOJIHY IIOITyJIIPHOCTH KPUIITOBANIOT MIIM MAlIMHHOTO 00yueHus). B mobom ciayuae
KQ)KIOMY M3 9THX PeCypcoB Ha/l0 BBIAENNUTH CBOK YaCTh pabOTHI U 3aITyCTUTB ee.

dneMeHT KacTepa, TO eCcTh cepBep Linux MM MOXOXKWI HA HETo pecypc, Oymer
HasbIBaThCsd y3710M (node, cluster node, unorma worker node — pabouwnii y3en).
Panpire 3TOT y3en yacTo Has3bIBAJIM MOAUMHEHHBIM WU BedOMBIM (slave), HO B
Kubernetes HamepeHHO OT 3TOTO OTKA3aTUCh, TAK KaK 3ByYaTh [T0J0OHOE Ha3BaHHE
MOYKeT He CIIUIIKOM IIPHUSTHO.

YrpaBneHue BceMH IIpolieccaM¥, KOHTeHepaMM, M MacHITabHpOoBaHUEM HaXO-
OHUTCS B BeleHUH nuockocmu ynpaenenus (control plane). ITmockocts yrpasieHus
B GompiinHCTBe KinacTepoB Kubernetes pabGoTaer Ha OTHENBHOM y3IIe, 4acTO Ha-
3pIBaeMoM ynpasnaiowum (master node). Ha BonHe mepeocMbIcieHNss HEKOTOPHIX
AQHTTIMICKUX Ha3BaHUM OT master 4acTo OTKa3bIBAIOTCS, TaK UTO, 110 CYTH, y3el, Ha
KOTOPOM 3aIyllleHa INIOCKOCTh yIIpaBieHus, oduimansHo B Kubernetes He umeet
CIIEI[MAJIBHOTO Ha3BaHMs. BripoueM, B pycCKOM 3bIKe HETaTUBHOW HAarpy3KH 3TO HE
HecCeT.

YnpasnAWWA y3en
(MNocKoCTs YNpasneHWA)

Y3en

Y3en

Yaen

JloroBopumce AJI IPOCTOTEL, YTO B AalbHEHIIIEM B KHUTE IIOCKOCTb YIIPABIIE€HUS
B3aMMO3aMeHsieMa C yIIPaBIAIIIUM y3IOM.
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[Tnockocts ympasmenus Kubernetes u Gymer 3aBemoBath pacrpeneneHreM 3amad
II0 HOCTYIIHBIM €l BBIYMCIUTEIbHBIM pecypcaM IOJUMHEHHBIX Y3II0B U JepiKaTb
C HUMM CBA3b. KOMMYHI/IKB.L[I/ICI?I Me)K]:[y ynpaBHHIOH_[I/IM U OCTAJIbHBIMU YBJIaMI/I
3aBeflyeT HeOOIBIION IpoLiecc, paboTaloInil Ha KaXIoM y3ie, — kyornem (kubelet,
$opMaTbHO MOKHO TIEPEBECTH KAK «MUHU-YIIPABIISIOIIHIT». MBI IIPUBBIKIIH TTOHO0-
HbIE CITOBA UCIIONIb30BATh 6€3 IepeBoa — CepBIIeT KaK MUHU-CEPBEP, allIlIeT KakK
MUHHU-TIPUIIOKEHUE).

Cama IJTOCKOCTbH yIIpaBiieHusi OyOeT moIydyaTh KOMaHIbl U 3alayd y)Ke OT Hac, C
ITIOMOIIBI0 IIpeJoCcTaBiIieMoro e uHTepgdeiica API, paboTaroiero B mpoiecce oz
HOBOJIHO OUEBUAHBIM HadBaHUeM apiserver. CylecTByeT MHOXECTBO CIIOCOOOB
obmenus ¢ ynpasieHneM kiacrepa Kubernetes. CaMblil n3BecTHBIN — uepe3 KO-
MaHIHYI0 CTPOKY C IIOMOII[bI0 KOMaH/bI kubect] (IpoM3HOCHTCS KaK KHO-KOHMPOT
unu kw6-kadon *. Yacmo npousHocsim npocmo 6yKebL aHemutickozo angasuma, *kro-
cu-mu-3i). JIoCTyII K yIpaBlIeHHIO KJIACTEPOM TaKKe MOCTYIIeH Uepe3 MHOXKECTBO
BapHaHTOB IOJIb30BaTeNbcKuX MHTepdeiicoB (Ul), Hy u, HaKoOHeI], yepe3 IpsMble
BBI30OBBI TOUEK NOCTYMA apiserver. Komanmsl 06pruHO epenatorces B popmare JSON
u YAML.

kubect| AP Ul

o~/

YNpaenAKLLWA yaen \\J//

| apiserver |

Waen \\ \\ Kyaner |
NN

Yaen | KyBneT

Yaen | kyfiner




5. [Tepsoie waru 8 Kubernetes 93

Kak MbI Temepb Xopolllo 3HaeM, 3allycKaThb U HaCTpauBaTh MHOKECTBO Pa3HOPOA-
HBIX TIPUIIO)KEHUIT Ha OMHOM (PU3HUECKOM cepBepe (MITH OTHOI BUPTYalbHOM OTle-
PALIOHHOM CHCTEMe) HETIPOCTO, ¥ DTO YACTO IPUBOAUT K ITyTAHUIIE U OLIHOKAM C
BEPCUAMU, IyTAMHU, OMOIHOTEKaMH X HHCTpyMeHTaMu. Bee 970 OiecTdlie peraoT
KOHTeliHepbl. HeTpyaHO moragaThcs, YTO BMECTO TOTO YTOOBI 3aIlyCKaTh Ha CBOMX
BBIYMCIIMTENBHBIX y3JIaX IIPOLIECCHI MITH YCTaHOBKY Hampsamyo, B Mupe Kubernetes
BCe paboTaeT UCKIIOUNTENHHO B KOHTEIHEpax.

Bce Bamyu cepBUCHL, MUKPO MU UyTh OOJIBIIIE, MU HEIIOCPECTBEHHO IIPUIIOKEHUS
OyayT paboTaTh B KOHTeIHepaX, pa3MeIleHHBbIX B y3lax Kiacrepa. Kak mpasuo,
KOHTelHephI OyayT paboTaTs 1mox ynpasiaeHneM Docker min aHamornuHo#u cucre-
MBI 3aITycKa KOHTelfHepoB, HarpuMep containerd wmu rkt. (Bakuas merans: Docker
SIBIIIETCS 3aKPBITHIM KOMMEPUYECKUM IIPOMYKTOM M IIepecTaHeT OBITh OCHOBHBIM
crroco6oM 3amycka KoHTeliHepoB ¢ Bepcuu Kubernetes 1.24. Ho ucmonp3oBaTs ero
Ay pa3pabOTKU U TeCTHPOBAHUS MO-TIPEKHEMY MOXKHO.)

EcTh TONBKO OJHO BaKHOE OTIMYME OT IIPOCTOTO BBI30BA docker run — KOHTEN-
Hepbl OyayT paboTaTh He B CaMOM y3lle, a B CBOEM HeOOIBIIIOM IIPOCTPAHCTBE,
HasbpIBaeMOM OTceKoM (pod). B oTceke MOT'YT BBIIIONHATHCSA HECKOIBKO KOHTEHHe-
poB ogHOBpeMeHHO. KoHTelfHephl BHYTpU OTCeKa MMEIT 0Oollee TECHYH CBS3b H,
IITaBHOE, pas3esIsioT IIPOCTPAHCTBO CBOMX IIPOLIECCOB, TaMATh ¥ TOMa C JaHHBIMH,
HMeIT ONMHAKOBLIH [P-afpec, a Taxke MOTYT CBA3BIBATHCS Uepes JIOKAJIBHBII aipec
localhost. OTcexn y3ma oTmeneHsI APyT OT ApyTa TaK >Ke XOPOIIO, KaK M OOBIYHBIE
KOHTeITHepbl. MOJKHO cpa3y cKasaTb, YTO OOBIYHO HA OHMH OTCEK IIPUXOMNUTCA ONHH
KOHTEITHep, M TONbKO B HEKOTOPBIX CIIy4asX K OCHOBHOMY KOHTEIHEpY C INIaBHBIM
CepBUCOM MU IIPUIIOKEHUEM IIPUCOeUHSAIOT BCIIOMOTaTebHBIN — HAIIpUMeD, A7
OTIIPaBKU >KypHaJIOB (logs) MM HaCTPOMKY CeTH.
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kubect| AP Ul

./

YnpaenAKLWLKWA yaen \J‘///
|

apiserver |

Waen \ \_ KyGner |
NN

Yaen | KyBneT
Yaen ‘flfjf_lﬁiﬁ;“ |
Omcex ) Omcex
KOoHTeRHED KoHTeRHED

NMepBble BbIBOAbI

« Kubernetes pa6oraer ¢ KiacrepoM — TPYIIION CEPBEPOB I TTOXOXKUX BbI-
YUCITUTENBHBIX PECYPCOB, C TIOMOIIBI0 KOTOPBIX OH OyIeT UCIIONHSAThH BAIIK
CEPBUCHI MU IIPHUIIOXKEHNSI.

« ['maBHas eqUHMLIA CEPBUCA WU TIPUIIOYKEHUS, KOTOPasi Oy IeT UCTIONHATHCS Ha
KiacTepe, — 970 06pa3 (image) KOHTeHepa, B KOTOPOM COMEP)KUTCS TTOTTHOE
OIMCaHUE TPUIIOKEHUs, €r0 3aBHUCHMOCTH, MHCTPYMEHTHI M OHOIHOTEKH,
OTKPBITHIE TIOPTHI U TpeOyeMoe XpaHHUIIUIIE, & TAK)KE KOMaH/Ibl, HEOOXOIUMBbIe
mist 3arrycka. Kpome aroro o6pasa, Kubernetes Huuero He 3Haer mpo mpuiosxe-
HUE.

« KoHreiiHepbI 3aITyCKAOTCs HA Y3IIaX KIACTEPOB B OTHETHHBIX TPOCTPAHCTBAX,
Ha3bIBaeMbIX oTcekaMu (pod).
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« Kak mpaBuno, oquH M3 y370B B KiacTepe sIBISETCS YIIPABIAKOIMM (Ha HeM
paboTaeT mIOCKOCTh yrpasieHus). OH pacropsKaeTcs 3allyCKOM M MacIITa-
OupoBaHHEM KOHTEIHEpOB Ha BCeX OCTATBHBIX y3JIax.

« Ha xaxmoMm y3ine kiacrepa ycraHosieH areHT Kubernetes, Tax Ha3biBaeMblit
Ky6uer. OH mollyyaeT KOMaH/[bI OT YIIPABJIAIOIIETO y3JIa M 3allyCKaeT, OCTa-
HaBJIMBaeT U IIPOBepsieT COCTOSHUE OTCEKOB C KOHTeWHepaMu. TONbKO y3IIbI,
Ha KOTOPBIX paboTaer Ky6meT, fOCTyIHBI aid yrpasieHus Kubernetes.

+ Hakoner, caM ynpaBisoImuil y3en Mony4aeT KOMaHAbl OT BaC — C IIOMOIIBIO
KOMaHJIHOH CTPOKH M KOMaH/IbI kubect1 MITH yepe3 pa3HOOOpa3Hble BAPHAHTEI
IIOJIb30BATENIbCKUX MHTEp(eiicoB, co3maHHBIX M ynpasieHus Kubernetes.
Komanpo#i, kak mpaBumIIoO, SIBISETCS pa3BepThIBaHHMe 0Opa3a Balllero KOHTeM-
Hepa C ONHMCaHHUEeM €ro TOYeK JOCTyIa U jKeJJaeMBIM yPOBHEM U CII0COO0M
MacIITabupOBaHNUA — HAIIpUMep, aBTOMAaTHUYECKUM B 3aBUCHMOCTH OT 3arpy3-
KH WIIH Cpa3y C OIpeelleHHBIM KOJINYeCTBOM pabOTAIOIINX dK3EeMIUIIPOB Ha
pa3HbIX y3/IaX U OTCEKaX.

MepBoe pa3BepTbiBaHNEe

[Toka Bce mocraTouHO oueBHAHO U JornyHO: Kubernetes — sTo cucrema passep-
TBIBAHUS U MacCIITaOMPOBaHMUsI, KOTOPas 3aIlyCKaeT BAIll CEPBUCHI U IIPUIIOKEHHS
u3 00pa3oB, B KOTOPble OHU yIIAKOBAHBI, Pa3BEPTHIBAET U 3aIyCKAeT UX II0 BCEMY
MIPOCTPAHCTBY PECYPCOB, TOCTYITHBIX B KIIACTEPE, U AJIee CIIEANT 3a PAaOOTAIOIIUMU
9K3eMIUIIpaMu. YacTo roBOPSIT, UTO MOHOOHAs CHCTEMA 3aHMMAETCsS OPKECTPOBKOT
KOHTeltHepoB (orchestration).

OcobeHHO yIoOHO 3TO CTAHOBUTCS, KOT/IA PeUb UAET O MIPUIIOKEHUAX, pabOTAIINX
B 00JIaKaXx M ITpeoCTaBIsieMbIX UMH KitacTepax. B cBoeM cobcTBeHHOM (Pr3MUecKoM
KJIacTepe, KOTOPBIH BaM ITOTHOCTHIO IIPUHAIIEKHUT, BB MOXKeTe OIIpoOOBaTh pa3HbIe
CIIoco0Bl Pa3BepPTHIBAHUS U YIIPABIEHUS CBOMMH CEPBHUCAMU U TIPUIIOKEHUSIMHU,
9KCIIEpUMEHTHPOBATh C CepBepaMU U UX HACTPOMKAMMU, HO Ha OOLINX, pasmeleH-
HBIX BBIUMCIUTENBHBIX pecypcax obiaka, K KOTOPBIM y Bac BeCcbMa OTpaHUYEH
moctyt, obias cucrema ynpasienus Kubernetes ocobeHHO xopora.

[TepBoe, uTo HaM TOHAHO6UTCS Tt paboTHI ¢ TE0ObIMU pecypcamu u API Kubernetes,
— unTepuperaTop komang Kubernetes kubectl. YacTo oH ycTaHaBIHMBaeTCsl BMeCTe
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¢ makeraMu uisi paspabotku mporpamm (SDK) cambix pacmpocTpaHEHHBIX IIpO-
BaliepoB nmy6muuHbix obmakoB Google, Amazon unu Microsoft. Eciau BbI TOmBKO
HauyMHaeTe 1 paboTaere C JTIOKAIbHBIM KIIACTEPOM UIIH IIPEIIIOYNUTAETE YCTAHOBUTD
kubectl oOIIpefieNeHHON BEPCUU, 3aiUTE 3a WHCTPYKIHUSIMHU TI0 YCTAHOBKE Ha
opurmanpabiil caiit Kubernetes — kubernetes.io. Ycranoska ¢ momorrpio MeHe-
IDKepa TakKeToB Baleil omepanuonHoii cucrembl (Homebrew, Chocolatey) mmnu c
ITOMOIIIBIO ITPSIMOTO BBI30Ba KOMAH[BI curl He JOJDKHA BBI3BATH y BAC OCOOEHHBIX
3aTpymHeHuit. VIHCTpyMeHT kubect1 OUeHb aBTOHOMEH U He HY)KJaeTcsi B 60TbIIIOM
Habope HOBBIX OMOIMOTEK M 3aBUCHMOCTEH [JIS Ballleil CHCTEMBI.

[anee HaM Hy>keH OyneT HermocpencTBeHHO Kiactep Kubernetes, To ects Hab0p BbI-
YHCITUTENbHBIX PECYPCOB €IMHOTO THUIIA, C YCTAHOBIEHHBIM Ha HUX YIIpaBIeHUEM
Kubernetes, uro, kak MbI y)ke yCIeTH yBUAETh, OyIeT BKIIOUAThH B cebst KyOIeTsl,
YIpaBJIAIOIIUI y3ea U pasHooOpasHbie APL

CaMblIif POCTO¥ BAPUAHT Ha AaHHBI MOMEHT — IpefocTaBiseMblit Docker MuHu-
ManbHbIi Knactep Kubernetes st skciepumMeHTOB U TecTupoBanus. Kak mpasuio,
BBI yoKe paboTaete ¢ mHCTpyMeHTOM Docker mis mocTpoeHus 1 yrpaBieHuss KOHTe-
HepaMu Ha cBoeil MamwuHe. Ecinu sTa mamwuaa He Linux (Mac wnn Windows), ato
O3HavaeT, 4yTo 3a Kynucamu Docker yxe 3amycTiia MUHUMATIbHYI0 BUPTYaAlbHYIO
MarruHy Linux s mopaepskku KoHTeitHepoB. Ha 9101t jke BUPTyanbHOM MallinHe
Docker 3amyckaer kimacrep Kubernetes, cocrosiiiuit u3 ogaoro ysia (node). Bxiro-
gyuTh Knacrep Kubernetes moxxao B Hactpoiikax Docker Personal.

Bropoii pacripocTpaHeHHBIN U HOCTYIIHBIN BapHAHT — IIONPOOOBATh YCTAHOBUTD
JIOKAJIBbHBIN KilacTep Kubernetes mon HaszBanueM minikube Ha CBOI COOCTBEHHBII
cepBep MM pabouyio MaIllMHY. minikube ITOJOEp)KUBAeT BCe IMOMYJSIPHbIE OIle-
pauuoHHbIe cucTeMbl. IT0 mpoekT Google ¢ OTKpBITEIM McXOgHBIM KomoM. Kon
U mocnenHue Bepcuu HaxomaTcs Ha Github (kubernetes/minikube), TaMm ke BbI
HaiifgeTe MoApoOHbIe HHCTPYKIIUH TI0 yCTAHOBKE. YCTAHOBKA OYIET UyTh CIOXKHEe,
yeM uisi kubectl, IPUAETCs elile BHIOpATh ApaiiBep BUPTYaTU3alMU I 3a1TyCcKa U
MTOJIIEP)KKY BUPTYJbHOM MAIIWHBI, HA KOTOPOIT OyOeT 3amyIeH Balll JOKaIbHbII
kinacrep Kubernetes (kak u Docker, cocrosiiuii u3 enmHCTBEeHHOTO y37a). minikube
CUMTAETCs STANOHOM JIoKalIbHOro Kiactepa Kubernetes.

ANbTepHATUBHBIN minikube JIETKUIl M OBICTPBIN BapHMaHT KiacTepa Ha OCHOBE
Docker, ecnu mo kakoii-nu6o mpuyuHe BBl He XOTHTe 3amyckath kimactep Docker
Desktop - kind. 9TOT BapHaHT He 3aITyCKaeT JOIOITHUTEIBHON BUPTYaIbHOM MaIlIH-
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HbBI 1 H306peTaTean0 HCIIOJIBb3YET KOHTefIHepr Docker JJI SMYJIAU Kubernetes.
kind u3BeCTeH 6I:ICprIM 3aIIyCKOM Kl1acTe€pa 1 KOHTeﬂHepOB B HEM.

BaMm moHago6uTcs HEKOTOpOe KOJIMYECTBO BEIUMCIIUTEIBHBIX PECYPCOB IS 3aITyCKa
JIOKQJIPHOTO KJIacTepa Ha CBOEM KOMIIBIOTEpe — 3TOTO IOTpebyeT KOMIIaKTHas BU-
TyanpHasd MamnHa Linux, cama mockocts ynpasnerus Kubernetes, Hy 1, kKoHe4Ho,
Ballle IIPIIIOKeHNUe, paboTaoliiee B KOHTelHepax. He yauBisiitecs, eciiu yBUAHUTe
IIOBBIIIEHHBIN YPOBEHb ITOTPeOIIeHNs] CHCTEMHBIX PecypcoB IpU paboTarolneM JIo-
kaspHOM Kitacrepe Docker min minikube.

Urak, 6ymeM cuMTaTh, YTO C IepBOHAUAIBHON HACTPOMKOM KiacTepa MBI OBICTPO
pasobpanuch U Termepb MOKHO IONYYUTH IepBYI0 MHPOPMAIUIO O CTPYKType Ha-
LIEeTo KacTepa ¢ IIOMOIIbI0 KOMaH kubectl config current-context (Honqu/ITb
Ha3BaHHe KOHTEKCTa kubectl, TO eCTh HMEHOBAHHOTO Hab0Opa afipecoB, yIIPaBIIo-
ITIeTO y3I1a, KIToUell JOCTyIa M OCTAIBHBIX JaHHBIX O TeKyIIleM KiacTepe), kubectl
cluster-info (ceTeBble ajgpeca YIIPaBISIOIIETO KiacTepa) U kubectl get nodes
(cIIMcoK y37I0B KilacTepa).

BoT uTo MBI mOJMy4YHM [JId KiacTepa minikube (manee MbI 3amycKaeM JOBOJIBHO
MHOTO KOMaH[ - B Ufeajie Bbl OyeTe 3aIyCKaTh MX CAMH ITapajjIeNbHO C YTeHHeM
kHuTH. Ecnu uTo-To He paboTaeT, HIOCMOTpPETH Ha TO, KaK BCe 9TH KOMaH/IBI 3aITyCKa-
F0TCS KaK yacTh HerpepbiBHOM wHTerpaiuu (CI) ¢ momorrsio GitHub Actions MmoskHO
B PEMO3UTOPUU C IIPUMeEPAMHU ivanporty/cloud-docker-k8s Ha GitHub):

$ kubectl config current-context

minikube

$ kubectl cluster-info

Kubernetes master is running at https://127.0.0.1:62614

CoreDNS is running at https://127.0.0.1:62614/api/v1/namespaces/kube-sy\
stem/services/kube-dns:dns/proxy

$ kubectl get nodes

NAME STATUS ROLES AGE VERSION

minikube Ready master 6d v1.238.3

Kaxk merxo YBUETD, 110 YMOITYAHHNIO minikube 3allyCKaeT €qUHCTBEHHBIN y3€lI — OH
6YII€T 1 YIIPpABJIIIOIIUM, W MCIIOJIb30BATbHCA OJISI pa3MEIEHNA BCEX paBBepTBIBaHPIfI,
4TO, KOHEYHO, HEOIITHUMAJIbHO, HO BIIOJHE IIOAXOAUT JIA JIOKAJIBPHOT'O0 TECTHUPOBA-



5. [Tepsoie waru 8 Kubernetes 98

HUS U OTIAfKu. B cTomnbue version BBI YBUIOUTE BEPCUIO Kubernetes (1.23/24+ Ha
MOMEHT HAIIHCAHU).

Eciu BBI HcIONB3yeTe B KauecTBe KacTepa BUPTyalbHYyI0 MamuHy Docker, moiy-
YHUTCA IPUMEPHO CIeAyolee:

$ kubectl config current-context

docker -desktop

$ kubectl cluster-info

Kubernetes master is running at https://kubernetes.docker.internal:6443
KubeDNS is running at

https://kubernetes.docker.internal :6443/api/v1l/namespaces/kube-system/s\
ervices/kube-dns:dns/proxy

$ kubectl get nodes

NAME STATUS ROLES AGE VERSION
docker-desktop Ready master 10m v1.19.3

3mech Bce TOXOXKe Ha minikube, HO, €CTECTBEHHO, APYyroe Ha3BaHME Il KOHTEKCTa

kubectl (docker-desktop) u, kak BumHO, Docker ucmons3yer agpeckubernetes . docker . interna!
BMECTO BUPTYallbHOTO CETEBOTO afipeca, HO CYyTh MIPUMEPHO TaKas )Ke, U 10 YMOJ-

yaHuio mox ympasneHueM Kubernetes B kiacrepe mMeercs TONBKO OIUH Y3ell.

Bepcust Kubernetes 3aBucur or Bepcuu knuenrta Docker. Eciau y Bac HacTpoeHO
HECKOJIBKO KIJIACTEPOB, MEPEKII0YATHCI MEKIY HUMHM MOXXHO KOMaH[OM kubectl

config use-context.

Ecnu BBI co3maere kiacrep B HactositneM obnake, Hanpumep Google Cloud, Hazosete
IIPOEKT JIsl Hero hello-cluster M s Hayaja OyJgeTe MCIONB30BAaTh TPU Y3IIa,
MIOTYYHTCS CIeAyIoIas KapTHHa:
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$ kubectl get nodes

NAME STATUS ROLES AGE \
VERSION

gke-hello-cluster-default-pool-b36cb657-hwb j Ready <none> 20h \
v1.21.10-gke.2000

gke-hello-cluster-default-pool-b36cb657-qwff Ready <none> 20h \
v1.21.10-gke.2000

gke-hello-cluster-default-pool-b36cb657-r4z2 Ready <none> 20h \

vl.21.10-gke.2000

Kak BumHO, B HalleM Kiacrepe TpU pabO4YUX y3Iia, BCeE OHU COMEP)KAT Ha3BaHUE
camoro kmactepa (hello-cluster) Kak uacTh cBoero mmeHu. Bepcusi Kubernetes
3aBUCHT OT HACTPOEK BO BPEMSI CO3[IaHUS KIlacTepa. Bpl moyunTe mpruMepHO TaKOM

K€ pe3ynbTaT B CBOEI KOHCOJIH U MTOXO)KME Pe3yIIbTAThI Il APYTUX IIPOBANIEPOB
obmaka (AWS, Yandex.Cloud, SberCloud u . 11.).

B xauecTBe cepBmca, KOTOpBIN MBI OymeT pasBepThIBATh M MacLITabHpOBaTh Ha
HAIlleM KJlacTepe, BO3bMEM MHKpPOCEpPBHC (CKOpee Ha)ke HAHOCEPBHUC B HallleM
ciIy4ae, HO 9TO IIPOCTO¥ IIpHMep), COOOIITAIONINI TeKyIllee BpeMs.

Harmuirem ero Ha Go (Bech MCXOIHBIN KO JOCTYIIEH B PETIO3UTOPHUHU C IIPUMEPAMHU
KHUTU ivanporty/cloud-docker-k8s Ha GitHub):

package main

import (
"encoding/json"
"log"
"net/http"
"strconv"

"time"

type Time struct {

"~

Time string " json:"time,omitempty

"

NanoTime string "~ json:"nanoTime,omitempty
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fune main() {
log.Print("Hauano pa6otsl cepsuca time-service")

http.HandleFunc("/time", serveTime)
http.HandleFunc("/nanotime", serveNanoTime)
log.Fatal(http.ListenAndServe("0.0.0.0:8080", nil))

func serveTime(w http.ResponseWriter, r *http.Request) {
log.Print("Bbizoe ¢yHkumm serveTime()")
var serverTime Time
serverTime.Time = time.Now().String()
json.NewEncoder (w) .Encode(serverTime)

func serveNanoTime(w http.ResponseWriter, r *http.Request) {
log.Print("Bbizoe t¢yHkumm serveNanoTime()")
var nanoTime Time
nanoTime.NanoTime = strconv.FormatInt(time.Now().UnixNano(), 10)
json.NewEncoder (w) .Encode(nanoTime)

}

Kak BUIHO, MBI cO3[aeM [iBe TOUYKH JOCTyIla K HAIlleMy CEpPBHUCY — OH CIIOCOOeH
coob6aTh BpeMs B popmare cTpOKH (popmar BeIGpaH B peausanuu Go 0 yMorda-
HUIO ¥ JOBOJIBHO ITOPO6EH) HITHU B BUJIE UM CIIa HAHOCEKyH/I CTAaHAapTHOTO BpeMeH!
smoxu Unix, B craHmaprHOil 6ubauoreke Go 3TO BpeMs BO3BpalaeT (QyHKIUA
UnixNano(). dias HTTP-cepsepa Go, koTopsrit 6yaer paboTaTh B KOHTEHHEpE, IIpef-
IIOYTHTENbHee yKa3aTh OOLINIT afpec I BCeX JIOKAIBHBIX CeTEeBBIX HHTep(ericoB
0.0.0.0 HAMPSIMYI, HO 9TO MaJIO3HAUKUTEIbHAs 0COOEHHOCTH, KOTOPasi BO MHOTHUX
CITyJasxX UIIH B IPYTHX CpefiaX 3aIlycKa KOHTeITHepOB MOXKeT OBITh 1 He HyKHa, HO
U BpeqHOIT He Oy/er.

Pesynbrar cepsuc 6ymer BosBpamathk B Bupae JSON, mogmepikka 3Toro ¢gopmara
peanusoBaHa B Go B CTaHAApTHOM ITaKeTe encoding/ json. [l IPOCTOTHI peanusa-
1y oba BapuaHTa IONyYeHHs BpeMeHH HCIIONb3yI0T B KaueCTBe BO3BPAI[aeMOT0
3HAYeHHs OJHY M Ty K€ CTPyKTypy Time, HO IIf000€ HEHCIIOIb3yeMoe IIoJie He
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6yneTBaHHCMBaTBCﬂB]SCHQ——STOIKBBOHMTCnenaTLnononHHTeanaHaHHOTauHH
omitempty.

MEeI Takke ncIoNb3yeM cTaHgapTHOe pemreHne Go s 3amucy xypHaios (logs) mo-
CTyIIa K HallleMy CEepBHCY — ITaKeT log. Be3 MOmomHNTeIbHOM HACTPOMIKY JKY PHAIIBI
OyRyT 3allMCBIBATHCS B CTAHJAPTHBIN BBIBOJ IIPUIIOKEHS, H, KAK Mbl YBUAUM Uy Th
II03)Ke, 9TO MMEHHO TO, YTO HY)XHO it c60pa )ypHanoB B Kubernetes.

Hanee mbl cozmamuMm ¢aitn cbopku obpasza koHTerHepa Dockerfile, koneuno ke,
MIPUMEHUB MHOTOCTYTIEHUYATY0 COOPKY [l YMEHBIIIEHUsI pa3Mepa Hallero oopasa:

# Cobupaer obpas A/l KOHTeNHepa C CepBUCOM MOJyYEeHUS BpeMeHU
FROM golang:1.18 as builder

# [IameHuM pabouyn AVPEeKTOPVIH
WORKDIR /opt/time-service

# Ckornvpyem Kog nporpammel B (paviioByH CUCTEMY KOHTeVHepa
COPY main.go

# CobepeM rnporpamMMy M3 WCXOAHOrO Koaa B ¢avin time-service
# Heobxoanmmo yKazaTb JAOMNOJHUTENbHbIE (rarn cbopku GO
RUN CGO_ENABLED=0 GOOS=linux go build -a -o time-service main.go

# BTOpad CcTyreHb - crapraHckas Bepcud Linux Alpine
FROM alpine:3.10

# HoMep rnopTa, WCroJIb3yeMOro KOHTEVHEPOM
EXPOSE 8080

# Ylcnonb3yeM Takyw xe pabouyyw ANpeKTOpvH
WORKDIR /opt/time-service

# Ckonvpyem cobpaHHbIT GUHAaPHbLII KO M3 MepBOV CTYNeHu
COPY --from=builder /opt/time-service/time-service

CMD [ "/opt/time-service/time-service" ]
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3mech Bce COBCEM IIPOCTO 6Iaromaps OTIIMYHON IOAAEpKKe A3bIKa U cpensl Go cpe-
OU CTaHJAPTHBIX 00pa3oB oTKpeITOro perosutopus Docker. ITo cyTu, MeI ciiegyem
y’Ke ITOIIyY€EHHOMY HaMU PeLlenTy U3 IIPOIIION TIaBblL.

Ham HyskHO numip BbIOpaTh Bepcuio Go — MBI OepeM ITOCIeOHHII Ha MOMEHT
HaIcaHus OOJBIIION BBITYCK 1.18, Mconmbp3yeM HOpT 8080 1 KOTUpyeM HaIl Parii B
o6pas. [JlupeKTopHIo MBI BBIOHpAeM C TeM XKe HMEeHeM, C KOTOPBIM 3TOT (aril JIeKUT
y Hac B Github B pemosutopuu ¢ npuMepamMu KHUTH, ¥ KIMEHHO 3TO UM MBI OyeM
HCIIOBb30BaTh KakK nMs o0pa3a. HazpaHue qupexkropuu Taxxe OyaeT UCIONb30BaHO
10 YMOJTYaHHI0 KOMITMIATOpoM GO B KauecTBe MMEeHH CKOMITHIIMPOBAaHHOTO (parina.
OcraeTcs CKOMIUINPOBATH cepBUC U yKa3aTh Docker, uTo mpu 3amycke sxk3eMIuIsapa
KOHTEIMHepa MBI 3aIlyCKaeM Halll CEPBHUC, C IIOMOIIbI0 KOMaHbI CMD.

Ocraercst TONBKO cOOpaTh HaIll 06pa3, yKa3aB ero MeTKY AJIS IIOCIeAYIOIIero XpaHe-
HUS B OTKpeITOM pernrodutopuu Docker Hub nnu mo6om npyrom pemosuropuu, u
Halll CEPBUC TOTOB K pa3BepThIBAaHUIO U 3amrycky. CaMoe IpocToe — UCIOJIb30BATh
Ballly yJeTHy!o 3anuch B Docker Hub. [IpumennM ceMaHTHUYeCKy0 BepcHio 0.1.0 —
3TO CaMBbIV II€PBBIM BADUAHT CEPBUCA, €1l JATIEKUI OT TOTOBHOCTH.

$ docker build . -t {yuerHas_szsanucb_Docker}/time-service:0.1.0

[Tporectpyem Hamr o6pa3 U cepBUC OOBIYHBIM 00pa30M Ha JIOKAIbHOM MalllHe
u yOemuMcs, 4YTO Bce COOpPaHO M HACTPOEHO BEPHO (TIOMCTABIAITE CBOI YUYETHYIO
3aIliCh BMECTO TPOETOYHS):

$ docker run -d -p 8080:8080 {...}/time-service:0.1.0
curl localhost:8080/nanotime
curl localhost:8080/time

3amyctuB curl, BBl YBUAMTE, UTO UMEHHO BaM OTBeuaeT cepBUC. Eciu uTo-TO He
cpabaTbIBaerT, [eN0, KaK IIPABUIIO0, B HACTPOMKAX CETEBBIX TOPTOB MEXKY TOKATbHOM
MAIIMHON U KOoHTeiiHepoM. He 3a0ymbTe OCTAHOBUTH 3aIyIL[EHHBIN KOHTEHHED
(docker stop miu mpocro Ctrl-C) mocre Toro, Kak 3aKOHUHUTE CBOU TECTHI.

Temeps HacTyIaeT caMoe HHTepeCHOe — pa3BepHEM Halll CepBUC Ha HOBOM KJlacTe-
pe.
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YnakoBka u nepegada obpasa (image) KoHTeliHepa B
Knacrtep

Urobe! ympasisioas cpena Kubernetes monumana, oTkya et Hy)XKHO B35Th 06pa3
KOHTelHepa C HAaIllIM MHKPOCEPBHCOM, HY)XKHO Pa3MEeCTHTh €ro B 00CMYNHOM el
periosuTopun 06pa3oB KOHTENHEPOB. [y IPOCTOTrO TeCTHPOBAHUS IIPOILE U ITOIY-
JIIpHee BCErOo CO3[aTh aKKAyHT B OTKphITOM pernosutopuu Docker Hub wuimu 3arpy-
3UTb €r0 B PEIIO3UTOPUIL KOHTEMHEPOB, KOTOPBIN IIPEAOCTABIAIOT BCE IIOIIYIApHbIE
IIpoBaiifieppl 06IaYHBIX YCIyT (9TO OyHeT Balle 3aKphITOE JTHUYHOE XPaHMUIIHIIE
o6pasoB B obake — k mpumepy, Artifact Registry mns Google Cloud).

[MocTymuM HanGoJIee IIPOCTHIM CITOCOOOM U 3arpy3um o6pas B permosutopuii Docker
Hub.

$ docker push {yuerHasa_sanuce_Docker}/time-service:0.1.0

3mech 4acTh {yuerHas_sanuck_Docker} HYKHO OygeT 3aMeHHTh Ha CBOK YUeT-
HYIO 3allMCh ITI€pef WCIONHEHUuEM KOMaHAbI docker push. OOparnre BHHMaHUE
HA 8ANCHOCMb 00CMYNHOCMU TOIyYeHHOTO0 pero3uTopust aist Knacrepa Kubernetes.
Penozuropuit Docker Hub mo ymomuanuio memaer o6passl 3akpeIThIMHU (private),
U U DOCTyIa K 06pasy B KIacTepe HAM HY)KHO MO0 HACTPOUTH JOCTYII BHYTPU
KJTacTepa K 9TOMY Pero3UTOpUio, TU60, [AJIsS HAILIETO IIPOCTOTO IIPUMepa, CHENAaTh
o6pa3 mocrymHbIM u3BHe (public). dto merko cmenats Ha crpanuie Docker Hub,
OHa TaKkXKe JOCTyIHa yepe3 MeHI0 Docker Desktop Ha Barrem KoMIIbIOTEpE.

JlaHHBII CITIOCOO MOOXOMHUT MCKIIOUNTEIHHO VIS TECTOBOM pa3paboTKU U IKCITe-
pumenToB. He 3a6biBaiite, uto oTKphITEIE (public) 06pa3sr HOCTYIIHBI a6COTHOTHO
BCEM, M [JIs PeasbHbIX IIPUIIOKEHUI, B KOTOPhIX €CTh XOTh KaKasi-THO0 LeHHOCTh
unu GU3HeC-JIOTHKA, UCIIONB3YIiTe XOPOIIIO 3alllUIeHHbIe 3aKphIThIE (private) pero-
3UTOpUH. [JOCTYII K HUM C IIOMOIIBIO KITI0Ueil JOCTyIa OyaeT JOCTaTOYHO IIPOCTO
HACTPOUTb.

s moxkanpHbIX Knactepos (Docker Desktop, minikube) Bo3amoxHO ncmonp3oBanme
06pa30B, COOpaHHBIX TaKXe JOKAJIbHO, 6e3 3arpy3Kd B YOAJeHHbIN PEO3UTOPUI
o cetu (To ecTh 6e3 BbI30Ba KOMaH[BI docker push). [ms kimactepa Kubernetes,
npenocrasisiemoro Docker, 310 mommkHO paborats aBroMmarnyecku. [ms minikube
BCE Uy Th CIIOKHEE - TaK KaK 9TO OTHeNbHAsK BUPTYalbHas MAIlIHA ¢ COOCTBEHHBIMU
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HACTPOMKAMM, IMPIMOrO JOCTyNa K 00pa3aM, IIOCTPOEHHBIM KOMaHMOM docker
build, y JAHHOTO KiacTepa HeT. B TakoM Cilyyae MOXXHO 3arpy3uTbh Hall o6pa3 B
minikube crenyromum o6pazom:

$ minikube image load {...}/time-service:0.1.0

[ToBTOpHM elrie pa3 - Ha JAHHOM 3TaIle IJIs HaC CAMbIM IIPOCTHIM CTaHeT MCIIOIb30-
BaHue OecruratHoro xpanunuina Docker Hub, n ucnonpzoBanue otkpoiThix (public)
06pa30B [Is HKCIIEPUMEHTOB U TECTHPOBAHUS, HO U ITOJTHOCTHIO JIOKAJIbHBIE 06Pa3bI
HACTPOUTH HECIIOXKHO.

PasBepTbiBaHue (deployment) Kubernetes

Y Hac ecTs paboTaroIIuil KiIacTep, OCTYII K HEMY, H COOpaHHBIN MUKPOCEPBHUC,
yIaKoBaHHBIN B 00pa3 (image) koHTeliHepa, focTymHbIN B Xparunuiie Docker Hub.
Janpliite HaM HYKHO passepHymb (deploy) HaIlr MHKpOcepBHC U3 3TOTO 00pasa, a
II0CITe pa3BePTHIBAHUS IIOYUHUTD €T0 IIapaMeTPhl M HACTPOUTH OCTYII K €70 TOUKaM
nocryna (endpoints), moTeHIHaNbHO Uepe3 BHeIIHUI afgpec B IHTepHeTe (eciu 310
peanbHbIIT 06TauHbIi KiacTep). PasBepHYTh — IT0 CyTH TO Ke caMoe, YTO 3aIlyCTUTh
IIPUJIOKeHHe, TONBKO B MaciTabe 06aka — B KilacTepe, BOSMOXXHO, B HECKOIIBKHX
9K3eMIUIIpax, IOf yIpaBlIeHHeM CHCTeMbl afMUHUCTPHPOBAHUSL.

Crnenyrolras mpocrasi KOMaH/a CAeaeT Bce, UTO HaM HY)KHO, — HaM HY’KHO IIPOCTO
Oymer HampsAMyI0 yKasaTbh, UTO MbI CO3[aeM pa3BepThIBaHHe Ha OCHOBe oOpasa
KoHTelHepa (create deployment):

$ kubectl create deployment time-service --image {Bawa_yueTHas_sanucb_D\
ocker}/time-service:0.1.0

deployment .apps/time-service created

Kax MpI BUAMM, ITapaMeTphsl KOMaHABI BECbMa OUEBUIHBL, 3TO OOJIBIIIOE IIPENMYIIe-
cTBO Bcell mHppacTpykTyps! Kubernetes — nmpaxTuyecky Bce TEpMHHBI ¥ KOMaHIBI
MHCTPYMEHTOB IIPOyMaHbl ¥ JIOTHYHBL, YTO JeaeT KPUBYI0 00yUeHUI0 HaAMHOTO
npoire. Mrak, B HaleM cirydae Mbl pasBOpauyMBaeM CEpBUC time-service, 3TO ke
uMsi OyOeT MCIIOIb30BaHO KaK Ha3BaHUE IS Bcero pasBepThiBaHus (deployment) —
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9TO IEpPBBIH Iapamerp, u OepeM Il Hero obpas (mapaMeTp --image) ¢ KOHTeHHe-
POM, B KOTOPOM IIOCTPOEH U ITOJTOTOBIIEH 3TOT CEPBHC.

YmpaBnsrouil y3emn u ero areHTs! (Ky06IeTsl) BO3bMYT Ha cebs BCI0 paboTy IO ITOf-
TOTOBKE OKPY)KE€HUS IJIs1 HOBOTO CepBHca — BBIOEPYT ONHMH U3 y3IIOB Kiacrepa (CKo-
pee Bcero, HanMeHee 3aTPYKeHHBIH, HO 3TO 0COOEHHOCTH BHYTPEHHEH pealn3aun
Kubernetes), ecnmu Heo6X0aMMO, 3aIIyCTAT CUCTEMY YIIpaBlIeHHUs KOHTeHHepaMu (K
npumMmepy, containerd), HaCTPOAT ceTeBbIe ajipeca W IOPTHI M, HAKOHELl, 3arpys3sT
o6pa3 1 3aIyCTAT SK3eMIUIIp HaIlllero KoHTeiiHepa. HaMm, KpoMe KOpOTKO#T CTPOKHU
B KOHCOJIH, He IOTpeO0BaIoCh CAENATh MJI TOT0 HUYETO.

B urore Kubernetes cosmaer Tak HasbiBaeMoe pasBepThiBaHue (deployment) mis
HAIIIETO CepBHCa. JTO ORMH M3 OCHOBHBIX 00beKTOB B cpefe Kubernetes, ommcer-
BAIOIIMIT, YTO NMEHHO 3a 00pa3bl ObUIM 3aITyI[eHbl B OTCEKAX U KaKKe ITapaMeTphI
UM ObUTH yKa3aHbL YyTh [103)Ke MbI TIOAPOOHEE Y3HaeM 00 YIIPaBIEHUH Pa3BePThI-
Bauusmu. C Halmedt ke Touku 3penusi, Kubernetes B3s1 Hain MUKpocepBUC (MIu
MOHOJIUTHOE TIPUIIOKEHUE, 9TO, IO CYTH, HE TaK B)XHO) M Pa3BepHYJ €ro Ha
BBIYUCITUTENBHBIX PECYPCaX KIIacTepa, HaXOMSIIETOCs IO €r0 YIIPABIEHUEM.

[Tocne 3amycka MOCMOTpeTh COCTOsIHHE pa3BepThiBanHus (deployment) MOXHO cTONB
’Ke JIOTMYHOM KOMaHIOM kubectl get:

$ kubectl get deployments

NAME READY UP-TO-DATE AVAILABLE AGE
time-service 1/1 1 1 \
18s

Mer yBuauM, UTO Hallle pa3BepThIBAHUE CYLIeCTBYeT, 3amyleH 1 KoHTeliHep (1/1
03HAUaeT, YTO MAaKCUMYM HEOOXOMHMO 3aIlyCTUTh 1 KOHTEHHED), OH Ke ITOCIIeHel
BEPCHH U OH AOCTYIIEH.

Ham mukpocepBuc As moiydyeHUs BpeMeHHU OBbLT pa3sBepHYT IIPOCTON KOMaHAOM
kubectl, ITO9TOMY IO YMONIYaHHUIO OH paboTaeT B €AMHCTBEHHOM 3K3eMIUIIpe, B
co3maHHOM isi Hero otceke (pod). [TocmoTpeTs meTanu pabOTAOINUX HA TaHHBII
MOMEHT OTCEKOB B KJIacTepe MOKHO CIeAYIOLIMM 00pa3oM (BBIBOA yKasaH s
NOKanbHOTO Kiactepa minikube):
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$ kubectl get pods -o wide

NAME READY STATUS RESTARTS AGE \
IP NODE
time-service-T7c8861f94bf-gwk4x 1/1 Running Q om \

172.17.0.4 minikube

MbI HCITONTB30BATH pACIIMPEHHY0 opMy KOMAHAbI (-0 wide), 4uTOOBI YBUOETH, HA
KaKOM y3Jie pa3BepHyT HaIll OTCeK. JIerko BUIETh, UTO OTCEK CO3[AH [l HAIIEro
CepBHCa — €ro MM COJIeP)KUT Ha3BaHU cepBrca (time-service). YToObI yOemUTHCH,
YTO UMEHHO B 9TOM OTCeKe paboTaeT Halll KOHTEIHeD, U ITOJYUYUTh ITOIHY0 HHPOP-
Maluio O HeM, BHITTOTHUM KOMaH[Y descr ibe, yKa3aB UMs OTCeKa:

$ kubectl describe pod time-service-Tc886f94bf-gwk4x

Name: time-service-T7c8861f94bf-gwk4x

Namespace: default

Node: minikube/192.168.64.3
Image: {Bawa_yueTHasi_sanuncb_Docker}/time-service:0.1.0
State: Running
Ready: True

Kaxk nmerko ybenuTbcst, Mbl BUIUM, Ha KAKOM y3Jie paboTaeT OTCEK, M YBUIUM CITHCOK
KOHTEITHEPOB U MCIIOJIb30BAHHBIX AV UX 3allycka 00pa3oB — B HAIlleM ClIydyae 3TO
OymeT eTMHCTBEHHBIH KOHTEHHEP C CEpBUCOM IOTIyUYeHUs] BpeMeHU, 3aITyIIIeHHbIH
Ha OCHOBE CO3[JaHHOTO HaMHM YyTh paHee o6pa3a time-service:0.1.0.

MTak, HECKONBKUMU IIPOCTBIMU KOMaHAAaMM MBI pa3BepHYIIHM HAIll MHUKPOCEpPBHUC
B o0llauyHOM Kiactepe. MukpocepBuc paboTaeT B KOHTeliHepe M3 IPedOoCTaBJIeH-
HOTO U COOpaHHOrO HaMH 00pasa, M BHYTPH 3TOTO KOHTelHepa MBI YIIpaBlsieM
BCEMH HACTPOMKaMM M OKpy)XeHueM. B ciydae mpobiem c KiacTepoM, JTHObBIMU
ero ysiaamu, o0OpyoOBaHHMEM WU OUCKaMHU, OTKA30M CeTel, OIIMOKOI B CaMoM
cepBHCe U KOHTeliHepe ympasimsitomuii y3en Kubernetes HememiaeHHO 3amycTUT
HOBBIN KOHTEIHep, IepefacT UX B HAIIl KIIacTep, IpU HeOOXOMUMOCTHU 3alyCTUT
KOHTEIHEep Ha APYToM (3TOpOBOM) y3iIe KIacTepa.
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Kubernetes Taxxe cMOXeT co3maTh HOBbIE OTCEKHM IIPH IIPEBBIIIEHUH I[eJI€BOI
3arpy3KU IPUJIOKEHHUS U 3aIlyCTUT CTOJIBKO KOHTEHHEPOB C CEpPBUCAMU, CKOJIBKO
HeoOxonuMo Oy[eT i YOOBIETBOPEHMs HAIIUX TpeOoBaHWI K cucteMe. Ecmu
BCIIOMHHUTD, UTO CEPBUC YMeEIIaeTCs B HECKOIBKO CTPOK KOJa U IIpU pa3paboTke
MBI HM Ha CEKYHAy He 33y MBIBAIKCh O JIIOOBIX U3 OIIMCAHHBIX CIIEHapHeB pacipe-
IeJIeHHBIX MUKpPOCEepBUCOB, HomynsapHocTs Kubernetes craHOBHTCS OnlpaBIaHHOM.
Bornee Toro, ecnu BCIIOMHHUTB, UTO IIpoBaliifiep objiaka, Takoil Kak Amazon WiIu
Google, Takkxe obecrieunT 6€30MACHOCTh U MTOCTOSTHHOE OOHOBJIEHHE cepBepa s
BAIIIETO CePBHCA, 0TKa30yCTOMYMBOCTD, aBTOMATHUECKOe T0OaBIeHIE HOBBIX Y3JI0B
KJ1acTepa IIpX HeOCTAaTKe peCypcoB U IOAMEPKKY KOMaH bl HHXEHEpOoB, paboTa B
o6Jake BBITTIAAHUT 6ollee YyeM ITpUBIIeKaTebHOM.

OTnapka pa3sBepTbiBaHUA

BrionHe MoXeT OBITH, UTO pa3sBEpPHYTHh HAIl MUKPOCEPBHC BaM II0 KaKOH-ITHOO
IIpUYMHE He yJacCThCs - M BMECTO 3aBETHBIX IUQD (1/1 - Bce OTCEKU pa3sBepHYTHI
U TOTOBBI) BbI yBUAKTE 0/1. Jlyuiinii croco6 MOHATE, YTO IIPOMCXOMUT - BCE Ta HKe
koMaHpa describe:

$ kubectl describe deployment time-service
$ kubectl describe pod time-service-{...}

Komanna describe comep)XuT mogpo6HOe OIMCaHKe BCEX CBOMCTB pa3BepPThIBAHMUS
ninu orceka (pod) - B ToMm cirydae eciu oTcek 6bUT co3naH. Boree Toro, B KoHIle KO-
MaH[BI BBl HalifieTe ciucoK cobbiTuil (events) Kubernetes - cBoeo6pasublit xypHan
BCEX YIIPABISIOIINX KOMAH/, BBIITOTHEHHBIX [UIs CO3MaHMUs BAIlIeTO pa3BepThIBAHMS.
Kak mpaBuio, B HaIlleM IIPOCTOM CiTyuae omr6ka MoXeT ObITh B JOCTYTIE K 06pasy
time-service - IOUIIUTE B BHIBOE KOMAH/bI CTaTyC OMIMOKY Err ImagePull. Eciu
BBI BUAHTE TAKYIO OIIHOKY, IPOBEPbTe NMsi 00pa3a, ero MeTKy (BEpPCHUI0), TPOBEPb-
Te, uTo 06pa3 cBobomHO mocrymeH uepe3 Docker Hub. B ciayuae ucrmonszoBanus
minikube, 3arpysure noxansubIil 06pa3 B minikube ¢ momormso koMaHIE image
load.

Eme oguH cmoco6 mpoBEepHUTH, UTO IPOUCXOMUT B KiIacTepe B I[EJIOM - ITONyYHTh
CIIMCOK COOBITUII LIEIUKOM.
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$ kubectl get events

s Gompliioro Kimactepa MHQOpMAaIUU 30ech Oy[eT CIUIIIKOM MHOTO, HO [
HAIIIUX HAYaJIbHBIX KCIIEPUMEHTOB ITOJIHBII CITUCOK COOBITHUIT AaCT KpaliHe Toje3-
HYyI0 KapTHHY BCEro IIPOUCXOMAAIIET0 B KiIacTepe.

[TocMoTpeTh, Kak Bce KOMaHABI, NCIOIb30BAaHHBIE HAMYU B JaHHOU TiIaBe, paboTa-
10T Ha IPaKTHKe, BCETJa MOXXHO Ha pemo3uTopuu ¢ mpuMmepamu kHuru GitHub
ivanporty/cloud-docker-k8s. B pemosutopuu HacTpoeHa exeqHeBHas cOOpKa U
3aITyCK BceX KOMaH[ 1 mpuMepoB ¢ momornbio GitHub Actions - oTkpoiite ckpunThr
cOOpKH time-service, U IIOCMOTpPHUTE, KaKHe KOMaH/bI 3aIlyCKAIOTCH, M KaKOB HX
pe3yibpTaT. TO IIOMOYKET BaM HaWTH OIIMOKK B COOCTBEHHBIX KOMaH/aX.

CepBucbl Kubernetes — Touka gocTtyna K
MacwTabupyemomy NnpusIodKEHUIO

ITocne sTOrO 3Tama Hall MUKpPOCEPBHUC 3aIlylleH, HO HHKAaKOTO AOCTyIa K €ro
IIOpTaM y Hac HeT. MBI 3aIlyCTHJIM B CBOEM IIPMIIOKEHHMM MUHHMAIbHBIN BeO-
cepBep A 00pabOTKY 3aIIpOCOB 10 TONYYEeHHUI0 BpeMeHH U HCIIONb3yeM IS HeTO
mopT 8080 — HO TI0 YMOITYaHUIO IIPU pa3BepThIBAHUY KOHTEITHepa JTF00bIe OTKPBIThIE
M KCIIONb3yeMble IIOPTHI HOCTYIIHBI JIMIIb BHYTPU IIPOCTPAHCTBA CAMOT'O OTCEKA
(pod), KOTOpBIiT M30NMUPOBAH U OT CAMOTO CEPBEpa, HA KOTOPOM OH paboTaer (TO
ecTh y3ia B TepMmuHonorun Kubernetes), n maske ot Apyrux oTcekoB Ha 3TOM Yy3IIe.

B mupe Kubernetes moctym x mopraM paGoTaroInuX IIPHUIOKEHUN OTKpBIBAET-
ci M yIpaBisercs uepe3 cepBHCHI (services). CepBHC — 3TO CITyKeOHBI 0OBEKT
Kubernetes ¢ HacTpoiikamMu, KOTOpbIE TO3BOJSIOT YIIPABISIONIEN CHCTEMe KilacTepa
MTOHSATH, KaKUe ITOPTHI OTKPHIBAIOTCS TPUIIOKEHHEM, KaK 00eCIIeYUTh K HUM JOCTYII
U B KAKUX OTCEKaX HAXOAATCS paboTaloIye SK3eMIUIIpPhI IPUIIOKEHUs, 0COOEHHO B
TOM CJIy4ae, KOT/ia IIPUIIOKeHHe MacIITaOMpOBaHO U paboTaeT BO MHOKECTBEHHBIX
5K3eMIIIAPAX, KaKABII U3 KOTOPBIX HAaXOOUTCS B CBOEM OTCEKE.

Js cosmaHms cepBrca, ¢ IOMOIIBI0 KOTOPOTO MBI Oy/IeM IOTydaTh JOCTYII K Hallle-
My Pa3sBEpPTHIBAHUIO U IIOPTaM CBOETO IPUIIOKEHH, BBI30BEM KOMaHY expose. Ei
IOOCTaTOYHO yKa3aTh, KaKoe pa3BepThIBAHME MBI COOMpaeMcsl OTKPBIBATh U KaKOM
IIOpPT HYXHO OymeT OTKphITh. [lo yMoiuaHuI0 cepBUC OyHeT HOCTYIIEH TOJIBKO
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BHYTpH Kilacrepa (4TO, KOHEYHO )K€, MMeeT CMBICI MAJIs B3aMMOMENCTBUS MHO-
’KECTBEHHBIX CEpPBHCOB, pabOTAIOIIUX B OJHOM KJacTepe), HO HAM XOTEJIOCh OB
morpo6oBaTh ero B [elie IpsAMo ceffuac. B aToM HaMm moMoxxeT 6ostee pacIIupeHHas
Bepcus cepsrca Kubernetes ¢ HasBanueM NodePort, CO3TaguM MBI €€ CeRyHOIIM
obpazom:

$ kubectl expose deployment time-service --port=8080 --type=NodePort

service "time-service" exposed

Cepsuc ¢ tunom NodePort cosmaer TpOKCH-IOCTYyIl K HAIlleMy CEPBUCY U €ro
OTKpBITOMY THOPTY 8080 Ha KOKIOM y3JIe KIacTepa, TaK YTO MbI MOKeM OTIIPaBHUTh
K HEMY 3aIIpoc, eCTH y HaC €CTh IOCTYII K KaKoMy-Iu60 y3iy. [Ipexe yem crenarhb
9TO, AaBaiiTe TIOCMOTPUM, KaKOI ITOPT Tereph OYOeT UCIIOIb30BATHCS IJIsi HAIIIETO
CepBHCa, TOCMOTPEB KPATKUIL CITUCOK CEPBUCOB (KOHEUHO JKe, CHOBA TPUTOLUTCS
KOMaHa get):

$ kubectl get services

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) \
AGE

kubernetes ClusterIP 10.96.0.1 <none> 443/TCP \
1d

time-service NodePort 10.110.186.179 <none> 8080:30130/TC\

P 3m

Komanpa get services MONYy4YHUT CHHCOK BCEX AOCTYIHBIX B KIIACTEPE CEPBUCOB,
BKJIIOYAsi caM ymnpasisoinuii cepsuc Kubernetes. Mbr yBuANM, UTO HAIl CEpPBUC
OBLI CO3[aH C TAKUM JKe UMeHeM, KaK M caMo pa3BepThIBaHHe (time-service), U B
KOJIOHKE ITOPTOB YKa3aH IIOPT, 4epe3 KOTOPBII MBI TEIIEPh MOKEM IIOJIYUYUTh OCTYII
K HalleMmy cepBucy, — 30130 (B BalieM ciIy4yae HOMep MOXET OBITh OPYTHM, IO
YMONUYAHHUIO U3 OHMAalla30Ha, KOTOPBHIM BBl MOXXET€ HAUTU B MOKYMEHTAIUN HIINU
ncxonHoM kome Kubernetes).

J171s1 MOKaNbHBIX KJIaCTEpOB minikube U docker Y HAC €CTh IPSIMOI HOCTYII K HAIIIEMy
BUPTYaAIbHOMY KJIACTepPY, ¥ MbI CMOXKEM BBI3BATh CBOI CEPBYC Uepe3 IOy IeHHbIH
npokcu-nopt. [ jgokaimbHOrO Kiactepa Docker yIpaBisiomuii ysen HOCTyIeH
IpsiMo Ha JIoKanbHOM agpece localhost:
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$ curl localhost:30130/time
{"time":"2021-09-26 16:26:10.4901133 +Q00Q UTC m=+227950.182386538" }

B cydae minikube BHUpTyallbHasg MalllMHA MMEET OTHEIbHBIN CETeBOHM anpec, U
Y3HaTh €TI0 aApeC IPOIIE BCETO, HCIIONb3YsI BCTPOCHHYI0 KOMaHOy minikube service
--url, YKa3aB UMs CepBHCa, JOCTYII K KOTOPOMY MBbI XOTE€IHN OBI IIOIYYUTb:

$ minikube service --url time-service

http://192.168.64.3:30130

$ curl http://192.168.64.3:30130/time

{"time":"2021-09-26 16:28:12.6901133 +000Q UTC m=+227950.182386538" }

OTnapka cepBMCOB — Nnepeagpecaumns
nopToB

Eciu BBl pasBepHYIN CEpBUCHI BAIlETO HMPUIOKEHUs Ha MyOIUYHBIX 00JaKax, B
yIaJeHHbIX [[eHTpaxX HaHHBIX, IPSIMOTO AOCTyIa K y3JaM KilacTepa, Ha KOTOPBIX
pasBepHyThI oTceku Kubernetes i koHTeliHepHI ¢ BalllMMM CEpBUCAMH, Y BaC HET,
€CITM TOJIBKO BBl He 3alpOCHTe A 9THX y310B mybmuunble [P-ampeca, uro, kak
IIPABUJIO, CBA3aHO C HOIIOTHUTENbHBIMHU 3aTpaTaMi. TeM He MeHee HeOOXOMMMOCTh
IIPOBEPUTH PabOTOCIIOCOOHOCTH CepBUCOB U OTIaauTh (debug) mx QyHKIMOHATB-
HOCTb B pearlbHOM KJIacTepe, a He JTOKanbHOH Bepcuu minikube mnu Docker, BosHu-
KaeT IMOCTOSIHHO. Vcnonp3oBaHye OamaHCUPOBIIMKA HATPY3KH [T OTIIAJAKU CBOUX
CEPBHCOB TaK)Ke CBSI3aHO C BOITPOCAMHU 6€30TIaCHOCTU U CTOMMOCTH — HOCTYITHBIH B
Nnrepuere IP-agpec, maxe KpaTKOBpeMEHHO U IS OTIIAAKH, HEMUHYEMO IIpUBIIe-
yeT BHUMaHMe, ¥ He3aI[UIIeHHBI JOCTYI K CEPBHUCY, 00IafaoIleMy HOCTYIIOM
K UyBCTBUTENbHBIM JaHHBIM, 0COOEHHO OmaceH. BamaHCHPOBIIMKU HATPy3KH OC-
HOBHBIX IIpoBaiifiepoB obmaka (Amazon, Azure u Google) k ToMy ke, KaK IIPaBUIIO,
HOBOJIBHO OPOTH.

Kak pas mms takoro cmyuas B Kubernetes mpemycmorpeHa BpeMeHHas Iepeajnpe-
carus IIOPTOB, C IIOMOIIBI0 BCE TOH ke KOMaH/BI kubectl. BmecTo TOro utoGnI
OTKPBIBATh CEPBUC BCEM OIACHOCTAM VIHTepHeTa, BBl MOKeTe BpeMEHHO MOyUUTh
AOCTYI K JTI0O0MY IIOPTY JIF000TO CepBHCa Uepe3 yIPaBIAIIHI y3el (IIIOCKOCTh
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yIpaBJIeHHs), K KOTOPOMY y Bac BCerja ecTh HOCTYII (MHaue YIIpaBiIsaTh KIacTEPOM
IIPOCTO He MOoNy4nTcs). [lenaeTcs 3To MPOCTOH KOMaHIOI:

$ kubectl port-forward service/time-service 8080
Forwarding from 127.0.0.1:8080 -> 8080
Forwarding from [::1]:8080 -> 8080
OCTaBMsIEM KOMaHAYy 3anyweHHOM
Bbi3biBaeM cepBuc time-service uepes curl localhost:8080/time

Handling connection for 8080

O6bparute BHUMaHHe, KOMaHAa port-forward MOJDKHA IPOJOIDKATH paboTaTh B
OTHETHHOM TIpoliecce (MOXKHO 3aIyCTUTH ee ¢ ammepcaHaoM (&) B KOHILE, UTOOBI
oHa paboTajna B QOHOBOM peKHMe U He OJIIOKHpOBaIa TEpPMHUHAI).

Kak BuIHO, MBI IIPOCTO yKa3bIBaeM, KaKOI MOPT (OpUTHMHANBHBIIN IOPT, OTKPBITHII
KOHTEIHEpPOM, B KOTOPOM HAXOMUTCs HAIll CepBHUC) HY)XXHO IlepeafpecoBaTh Ha
HAIITy JIOKaNbHYI0 ManiuHy. [lo yMoTuaHM0 TOPT Ha JIOKATHHON MaliuHe Oymer
COBITA[IaTh C IIOPTOM KOHTelHepa. Kaxmplil pa3 mpu AOCTyIe K IIOPTY dYepes
Iepeafpecannio KOMaHaa Oyer meyataTh JUATHOCTHYECKOe COOOIIeHHe.

Ecny yacTo ucrnonp3yemele TOPTHI HA Ballleil MAIIMHe Y)Ke 3aHATHI (KaK HCITONIb3ye-
MBII HaMu 8080), MOKHO yKa3aThb, Ha KaKOii IIOPT OYAeT OCyIIeCTBIATHCS Iiepeape-
calus — IPOCTO YKaKUTE ero ellle OMHUM IIapaMeTpoM, Iepef] TIOPTOM KOHTeHHepa,
Jyepe3 OBOETOYHE:

$ kubectl port-forward service/time-service 9999:8080
Forwarding from 127.0.0.1:9999 -> 8080

Bbl3biBaeM cepBuc time-service uvepe3 nopt 9999

BeI3BaTh HAIll MUKPOCEPBHC TEIEPh IIPOIIE IPOCTOTO, JaKe eClId OH paboTaer B
y[aleHHOM KiacTepe B IleHTpe HaHHbIX B Cubupu (BIpouem, TO e camoe Oymer
paboraTs, ecnu 310 mpocto minikube):
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$ curl localhost:9999/time
{"time":"2022-05-20 02:07:49.356305898 +Q000 UTC m=+1843.034870684"}

[Tepeanmpecanus paboTaer, TOKa aKTHBEH 3aITyIIIeHHBIN ITpolecc kubectl port-forward.
Kak Tonpko mpomecc 3akaHunBaeT paboTy, 3aKaHYMBAETCS U ITepeagpecals.

Adoctyn K cepBucy n3 lHTepHeTa —
6anaHCMPOBLLVK Harpy3ku

Ecnu BBl MCIonp3yere KiacTep OOHOTO M3 MyONMUYHBIX IIPOBaiiepoB obiaka u
BCe BAIllM OTCEKM U Pa3BEPTHIBAHUS HAXOMATCS HA YOATEHHBIX CEPBEPAX U BUPTY-
AIbHBIX MAIIIMHAX, ITOJMYYUTh JOCTYII K y3JIaM 3TOTrO Kiacrepa u3 VHTepHeTa He
ITOJIYYUTCS, €CIIA TOJBKO BBI He MCIIOIb3yeTe NOMIOMHUTENbHYI0 ay TeHTU(PHUKAIUIO.
Jlns monmy4eHwus KOCTyTIa K CEPBUCY U3BHe, U3 «boibioro lHTepHeTa», Hampumep,
4TOOBI TIPEIOCTABUTE HOCTYII K CEPBUCY BCEM ITOJIB30BATEINSIM MU BHEIITHUM 3JIe-
MeHTaM Hallleil CHCTeMBbI (Jalife BCEero 3To moab3oBaTenbekuit nurepdetic UI), Mmbr
MOYKEM HCIIONIb30BATh JOCTYITHBIN BO BCEX IpoBaiiiepax obaka GaaHCUPOBIIUK
Harpy3sku (load balancer):

$ kubectl expose deployment time-service --type "LoadBalancer"

Komanpa sgech Taxkke mpocra — MBI IIPOCHM OTKPBITh BO BHeIIHUI MHTepHeT
(expose) Halll CepBUC U YKa3bIBaeM, UTO BCE 3aIIPOCHI K HEMY HOJDKHBI OYAYT IIPOXO-
IUTH Yepes BcTpoeHHsIi B Kubernetes 6anaHCHpPOBINNK HATPY3KH — MbI MTHOBEHHO
IOJIy4aeM CaMyl pacIpOCTpaHEHHYI CXeMy pacIpefeleHHs] BbIYHCINUTENbHOM
HArpy3KH U [IOTEHI[MAIbHbIX 3aIIPOCOB K HAIlIEMy CEPBHUCY B KiacTepe, He 3a00TsCh
0 MeJIouax M feTansdx. bamaHCHpOBLIUK Harpy3ku Tpebyer my6muuHoro [P-anpeca,
[I03TOMY B JIOKQJIBHBIX KIIaCTepax HEIOCTYIIEH.

K 3ToMy MOMEHTYy y Hac OKOHYATENIbHO BCE Pa3BEPHYTO U T'OTOBO, MBI MOXXeM
IIOKa3aTh ITapaMeTphl M BHELIHUIN aJipec cepBuca:
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$ kubectl get service time-service

NAME TYPE CLUSTER-IP EXTERNAL - IP PORT(S) \
AGE

time-service LoadBalancer 10.63.254.246 <BHEWHNN appec> 8080 : 30\

875/TCP 18h

Yepes HEKOTOpOe BpeMs B cTONOIIe EXTERNAL - IP TIOSIBUTCSI BHEIITHUIT a/ipec HAIIIETO
Ce€pBuUCa, 1 MbI CMOKEM ITOJIYUUTH K HEMY OOCTYII 13 JIIO6OI>1 TOYKHU MHUDpa. KOHe‘-IHO,
6oJIbIIIas YacTh MUKPOCEPBHCOB CTAaHAAPTHBIX IIPHIIOKEHU OyIeT MCKITIOUUTENb-
HO JUI1 BHYTPEHHETO MCIIONb30BaHUA U BCIIOMOTATENIbHBIMHY, ¥ BO BHELIHUI MUP
MbI OyZIeM BBICTaBIISITh KOHEYHYIO TOUKY BBOJHBIX JaHHBIX OT IIONb30BATeNIEH WU
OPYTHUX MIPUIOKEHUH, KaK IIPaBUIIO, BeO-cepBep, TAKOH Kak Nginx, UiIM JOCTYIIHYIO
IUI BHELIHHX IOTpeOuTenell Bepcuio moctymna kK uHTepdeiicy REST, co Bcemu
IIPETOCTOPOKHOCTIMU U COOOpa)keHUIMU 6e30IIaCHOCTH, 0053aTeIbHBIMU [T Cep-
BHCOB, HAIIPIMYI0 IOCTYIIHBIX uepe3 IHTepHeT.

U emte oHO: eciy BBI SKCIIEPUMEHTHpYeTe ¢ KOMMepUecKUM o6JakoM, He 3a0bl-
BajiTe, YTO GaNaHCHPOBIIUK HArPy3KH M BHeIIHHI [P-ampec moBONBHO mOpOTrH,
yIaIHUTe X Cpasy IOCie SKCIEPUMEHTOB.

Aoctyn K XypHanam (logs)

I[Tocne Havama pabOTHI IIPUIIOKEHUS MM CEpBHCA OCHOBHBIM CIIOCOOOM Y3HATb O
ero COCTOSHUU M 00 MCTOPUMU IIPOAENTAHHBIX UM OIIePALNil SBIIAIOTCA KYpPHAIbI
(logs), Ha3BaHHBIE TaK IIO CXOACTBY C CYAOBBIMU JKypHaJIaMH, B KOTOPbIX KOMaH/a
OTCJIe)KMBANa CBOM ITyTh U BCTpeun. [laxke eciTi IPpUII0KeHHe BBITISAUT IIPOCTHIM U
UIeaNbHbIM, U ITyCTh Ja)Ke OHO IIOJIHOCTBIO ITIOKPHITO TeCTAMHU BCEX BO3MOXKHBIX BH-
OB (XOTs, BEPOATHO, 9TO paHTACTHKA), BCTPEYa C CypOBOI AeHCTBUTEIBHOCTHIO IIPH
paboTe cucTeM ITOJ] peanbHOI HarPy3KOH IIPUBOAUT K HEOXKHJAHHBIM pe3ylIbTaTaM.
OrcitemuTh, YTO IIPOU3OILIO C IIPHIIOKEHUEM, ITO3BOJIAIOT IIOAPOOHbIE Ky PHAIIBL.

Kiaccnueckne mpuinmokeHuss u BebG-cepBepbl, O MHpa KOHTEHEpPOB M 00Jaka,
TIIATeTbHO 3aMIMChIBAIM CBOU IIPUKITIOUEHUs B aiiyibl )KypHAJIOB, pa30UBaIN UX IO
pasMepaM U faTaM, uToObI N30€KaTh MOSBIECHHUS THTAHTCKUX (aiiIoB, He IIOMella-
IOIIUXCS B TaMATh; HHOTAA CKUMAaINM B apXUBEL B MHUpe KOHTeITHepOB 3TOT IMTOAXON
paboraTp He OymeT, IO KpailHeil Mepe 6e3 Cepbe3HBIX MAHUITYIAUI U HACTPOEK.
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Kak MBI TOMHHM, KOHTEIHep 3aIlyCKaeTcs W3 IIpedBAPUTENHHO CO3MAHHOTO U
HACTPOEHHOTo 00pa3a, B KOTOPOM HeT BOCIIOMUHAHUI O TIPEIbIAYIIHNX 3aIyCKaxX U
HeT MecTa IJisl y)Ke coOOpaHHBIX paHee KypHanoB. ParioBas cucreMa KOHTeIHepa
ucye3aeT BMeCTe C 3aBeplleHueM ero paboThl, eClIU TONBKO He ObLT HACTPOeH TOM
mist maHHbIX. Mup Kubernetes mogpasymeBaer quHaMuKy U IIPOCTOE YIIpaBIeHHE
pa3BepTHIBAHUSIMY, B TOM YHCIIE YBEIUUEHUE U yMeHbIlIeHNe KonudyecTBa pabo-
TAIOL[MX KOHTEIHepoB. VX mepe3amyck Takke MPOUCXOOUT B CIydyae OOHOBIEHHS
obpasa IO HOBOII BepCcHH, OTKa3a Win (aTanbHOM OIIMOKH. Bo Bcex aTHX vacTo
cnyuaroruxcs B Kubernetes cutyarusx 3amnucanHble B QaiiiIbl )KypHAIIbI HCUE3HYT
0e3 cuena.

OcHOBHBIM penreHueM st )KypHanoB B Kubernetes u mo 6onbpiiomMmy cuery B KOH-
TeliHepax B LIEJIOM SIBJISI€TCS 3aIIMCh B CTAHAAPTHBINM BBIBOM MpuioxeHus (standard
output). [Tpu 3amycke mpuIOKeHUs U3 KOMAHIHON CTPOKH WIIM TepMHUHAJTA CTaH-
HOapTHBIM BHIBOA OOBIYHO BBIBOOUTCS Ha KOHCOIB (console). Bee, uro 3amuceiBaercs
B CTAQHIAPTHBIM BHIBOA KOHTEMHEPOM B CBOEM OTCEKe, ajee MOXXHO IIONyYHTb
MTPOCTOM M JIOTMYHOM KOMAaH[OM kubectl logs, yKasaB WU pa3BepPThIBAHUE, WU
UHOUBUOYATBHBIN OTCEK, WM [Ja)Ke KOHTENHEP B HEM, B CIIydyae e€CliM HX TaMm
HeCKONbKO. Halrr cepBrc pasyMHO TOAEpP/KUBAET XKy PHAIUPOBAHUE I KOKIOTO
BBI30BA, UCIIONB3Ys CTaHAAPTHHIN makeT Go log, M IO YMONYAHHUIO >XypPHAJBI
[OTIaJal0T UMEHHO B CTAaHOAPTHBIN BHIBOA. [IpoBepum:

$ kubectl logs deployment/time-service
2021/11/11 22:12:26 BuizoB ¢yHKuUmn serveTime()
2021/11/11 22:15:44 BwizoB ¢yHKuUmM serveNanoTime()

Eciu BBI3BaTh (PYHKIIMH MUKPOCEPBHCA, a 3aT€M IIOIYYHUTD €T0 KypHaIbl (yKa3as,
YTO MBI IIONTyyaeM >KypHaJIbl CBOETO pa3BepThIBaHUS deployment/time-service),
MBI YBUIMM HCTOPHIO BBI30BOB. ECIIM BRI XOTHTE HE IIPOCTO IIOCMOTPETH MOCIEeTHUE
3aIlMCH, a OTCIeUTHh JKypHal B AWHAMUKE, HCIIONb3YHUTe K4 -f, --follow,
9TOOBI OCTABUTh KOMAHAY kubectl logs paboraroleil B TepMUHale U HEMeIeHHO
IeyaTaroleil Bce Xy pHabl 110 Mepe UX ITOCTYIITIEeHN:

$ kubectl logs deployment/time-service -f
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[Tony4yeHue >KypHaJIOB KOHTEITHEPOB BBITJIAUT IIPOCTO, HO BBI3BIBaeT BOIIpockl. Kak
cobupaTh ¥ aHATM3UPOBATH KYPHAIIbI B TeUEeHUE [ITUTEIFHOTO BpeMeHu? [ e oHu
XpaHATCA, eclTd He B (PaiyIoBOI CUCTeMe, M HACKOIBKO XBaTaeT 3TOTO XPAHMIIHIIA?
UYro, eciy MBI XOTHM IIOTyYaTh )KyPHAJIbI HE C OMHOTO KOHTEITHepa, a C HECKOIIbKNUX
OJTHOBpPEMEHHO?

Kypnans! xpansitcs B orcekax (pods) Kubernetes, Bo Bpemennsix daitmax JSON,
UMEHHO UX COIEP)KIMOEe MBI ITOJIy4aeM, KOT/1a BbI3bIBaeM KOMaHAY logs. s yxo6-
cTBa 0OHApPYKeHU OITNOOK MY AUATHOCTHPOBAHUS OTKa3a KOHTeliHepa (KOTOPBIH
OOBIYHO IIPOMCXOMUT M3-32 IpoOieM IPHIOKeHHs MM MUKpOCEpBHCa, paboTaro-
IeTO B HEM) IIPebIAYIINIT )KypHaJl KOHTelHepa TaK)Ke COXPaHIeTCs — MbI MOXXEM
IONyYNUTh €ro, yKa3aB KU -p, --previous. OfHaKO Ha 9TOM IPEUMYII[ECTBA
CTAHAApPTHOTO crocoba paboThI € XKypHATaMU 3aKaHUMBAIOTCI — €CIU C OTCEKOM
WM y3JIOM YTO-TO IIPOM3OM[ET, BCe XKypHanbl OymyT morepsaHsl. [Ipo6iemMoit 8-
nseTcs ¥ U30BITOYHOE JKypHAIMpPOBAaHUE, K IPUMepY, IIpH paboTe IIPUIOKEHUS B
peXHMe OTIaAKH — MO)KeT 3aKOHUNTHCS BCE BBIIETIEHHOE Ha OTCEKH M KOHTEIHephI
AVICKOBOE IIPOCTPAHCTBO.

C6op u ympaBieHne )Xy pHaIaMH BCeraa HerpocTsl, mosToMy Kubernetes ocrasiser
meranu u 6oiee GpyHKIMOHAIbHbIE PEIIeH s BHEIIHUM cepBrucaM. OXHU U3 caMbIX
IIIIPOKO PACIPOCTPAHEHHBIX pellleHuI I cOopa 1 aHanu3a )xypHanos — Fluentd
u Habop pemenuit ELK (Elasticsearch, Logstash u Kibana).

Brpouem, s srama paspaborku u 3HakoMcTBa ¢ Kubernetes u, mo Gompuromy
cueTy, JJI MAaJIeHbKUX IIPHIIOKEHHH OOBIYHON paboOTHl C >KypHalaMH BIIOIHE
XBaTaeT, ¥ Mbl Oy/IeM UMHU ITOJIb30BAThCS.

MpocToe ropysoHTaNnbHOE
MacwitabupoBaHue

MbI MOXeM TepeiiTH K OTHOM M3 caMbIX BIledaTisiomux ¢yHkruit Kubernetes —
nerkoMy MaciirabuposaHuto. [IpocTeiiinm crmoco60M ropu30HTAIFHOTO MACIIITA-
OUpOBaHUS SIBISIETCS YBETUUEHHE KOIHUECTBA HK3EMILUIIPOB CEPBUCA — B CIIydae
Kubernetes yBenmueHue KomnyecTBa OTCEKOB C 3aIlyIlleHHBIMU KOHTeHepaMmu,
pasyMHO pacIipefieJIEHHbIMHU 10 BCeMY KiacTepy. Ecliu MbI TOYHO 3HaeM, CKOJIBKO
9K3eMIUIIPOB CEPBHCA HAC yCTPOUT, STOT CIIOCOO [OCTATOUHO Xoporiil. [laBaiite
YBEIMYUM KOINUECTBO SK3EMILIAPOB OO TPEX:
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$ kubectl scale --replicas=3 deployment/time-service

deployment "time-service" scaled

Kak B o6uiem criyuae ¢ Kubernetes, Heobxonumast KOMaHAa JOTUYHA — MBI IIPOBO-

OUM «py4YHOEe» MacIITabMpOBaHUe, YKa3bIBae€M, YTO HAM HY)KHbI TPHU dK3eMILUIIpa
cepBuca (- -replicas=3), ¥ yKa3plBaeM Hallle pa3BepThIiBaHUE (deployment/time-service).
B ciyuae ¢ macuitabupoBaHueM Mbl obOpaiiiaemcs K passepreiBanuio (deployment),

a He K CEpPBUCY — MMEHHO pa3BepThIBAHME CIIEAUT 32 KOIUYECTBOM OTCEKOB U HX
paboToii.

Bce xoMaH[bI, CBI3aHHbIE ¢ MACIITAOMPOBAHHMEM, IPUBOMAT K M3MEHEHUIO JKella-
emoro cocrosinus (desired state). Kak mbl 3Haem, TmaBHas 3afjava yIIPaBISIOIINAX
MexaHn3moB Kubernetes — mopmepxusars sxenaemoe cocrosinue. Cpasy mocie 3Toit
KOMaH[IbI IJIOCKOCTH yIipaBienus Kubernetes mposener Bce omeparuu, HeoO6X0aU-
MBble [JI JOCTIIKEHUS HOBOTO JKEIaeéMOTO COCTOSTHUS: 3aIlyCTUT CHCTEMY yIIpaB-
JeHWs KOHTeHHepaMH Ha y3Jax KlacTepa, CO3[acT HOBbIE OTCEKHW W IIPUBEHET
KOJIMYECTBO HK3eMILISIPOB CEPBHCA K BOCTpeOOBAaHHOMY HaMU. Kak MbI yike Bumenu,
TIOJYYHUTh ONHCAaHNE OTCEKOB OUEHb JIeTKO:

$ kubectl get pods -o wide

NAME READY STATUS RESTARTS AGE \
IP NODE

time-service-T7c886f94bf-5nvnb 1/1 Running 0 10s \
172.17.0.5 minikube

time-service-T7c886194bf-gwk4dx 1/1 Running Q Om \
172.17.0.4 minikube

time-service-7c886f94bf-kxwc4 1/1 Running 0 10s \

172.17.0.6 minikube

PesynpTaT MMEHHO TOT, UTO MBI 3aIIpalllMBaly, — Tellephb HAIl CEpBUC paboTaer
B TpexX OTCeKaX, KaKABII OTCEK 3aIlyllleH U BBIIOJHSET KOHTeWHep ¢ cepBUcOM. B
ciTy4ae paboTBI € IOKAIBHBIM KJIACTEPOM, B 3TOM ClIydae minikube, Bce OTCEKH OBLIH
3aITyIleHbl Ha OJJHOM Y3II€e, H XOTs B 9TOM BCE PABHO €CTh CMBICI (B CITy4yae OIINOKU
nTH c6051 OMHOTO KOHTelHepa OcTalIbHbIe Oy Iy T paboTaTh, MOKHO IIOCTEIIEHHO yBe-
TUYUBATh HAaTPy3Ky Ha MOIIHBIH y3e), 6ojlee HAIMIAAHO YBUOETh 3TO Ha KllacTepe
13 MHO)KECTBA Y3JI0B.
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Ecnu B3ate Ham xiactep B obmake Google Cloud, mpopmenars To ke meiicTBHe
MacIITabupoBaHUs U COENIATh TaK, YTOOBI Ha KKIOM y3Jle Kiacrepa paboTano mo
9K3eMIUTSIPY CepBHCa — B HAIleM CIIydae 3TO TPHU y3J71a, — MbI MOXKEM ITOJYUYUTh
clemyoIee:

$ kubectl get pods -o wide

NAME READY STATUS RESTARTS AGE \
IP NODE

time-service-T7£864d67f4-9qdvh 1/1 Running (%] 17m \
10.60.2.6 gke-hello-cluster-default-pool-b36cb657-hwdj

time-service-T7£864d67f4-fvfhn 1/1 Running 0 17m \
10.60.1.7 gke-hello-cluster-default-pool-b36cb657-qwff

time-service-7£f864d67f4-vdnl8 1/1 Running Q 19h \

10.60.0.5 gke-hello-cluster-default-pool-b36cb657-r4z2

Pesynprar cHOBa TOT, YTO MBI 3aIIpalllMBalil, — HAIIl CEPBUC pabOTAET B TPeX OTCe-
Kax, HO B 3TOM CIIy4ae OTCEKH 3aITyIleHbl X BBIIOIHAIT KOHTEIIHEPEI C CEPBUCOM Ha
OTHEIBHBIX y3JaX (TO eCTh OTAETBHBIX, U30JINPOBAHHBIX U HE3aBHCHMBIX CepBepax)
KiacTepa. 3HaTh YTO-INO0 CAMOMY CEPBHCY JIS 9TOTO COBEPIIEHHO He HY)KHO.

[Tomo6HOE «pyuHOE» MaciITabupoBaHUE MOXKET ObITh OUEHbB ITOJIE3HO — K IIPUMEDY,
BBI XOTHTE, YTOOBI CEpPBUC TapaHTHUPOBAHHO OBLI 3aIlyIlleH Ha YKa3aHHOM KOJIHYe-
CTBE OTCEKOB, U He XOTHUTe IUTATUTH 3a O0JIbllIee KOTHUECTBO B CIIyYae YBeIUIeHNUS
Harpy3ku. Ho B GonpIIMHCTBE CllydaeB IIPUTORUTCA elle Ooiee BIeUaTIAIOIIee
opyxue or Kubernetes — aBromarnueckoe MaciiTabupoBaHHe pa3sBepHYTOTO Ha
knacrepe cepsuca. OHO OynmeT HOCTynHO B ciydae, ecinu B Kiacrepe Kubernetes
BKJIIOUEH CepBep MEeTPUK (metrics-server), KOTOpHIN OymeT IOCTaBIATh HHPOpMa-
I[UIO O 3arpysKe IIpoljeccopa U IMaMsATH, — OOBIYHO OH BKIIIOYEH B KOMMEPUECKHX
o6axax. B okampHOM KilacTepe minikube METPUKHU MOXKHO BKIIOUHTD TaK:

$ minikube addons enable metrics-server

Y0651 IIepeaaTrb Kubernetes Ballle >kemaHue aBTOMaTHYECKHU MaCHlTa6I/IpOBaTb
CEPBUC B 3aBUCUMOCTHU OT HATI'PY3KH Ha HETO, JOCTATOYHO OUE€BUHBIX ITAPpAMETPOB
— MHUHHUMAJIBHOTO M MAaKCHUMAJIBHOTO KOJIHNUYECTBA IK3EMINIIAPOB CEPBUCA (I/I 9TO
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OTIIMYHBIN CIIOCOO KOHTPOJIMPOBATh BAILM PaCXO[bl Ha BBIYHCIHUTEIBHbIE PeCyp-
CbI 00JIaKa) M ITOpora Harpy3KH Ha BBIYMCIHUTENBHBIN pecypc (OOBIYHO IIPOLEHT
sarpysku mpoieccopo CPU), mocie koToporo Heo6XOAMMO ITOATOTOBUTH U 3a-
IIyCTUTh MOIOMHHUTENIBHBIN SK3eMIUIAp cepBuca. [laBaiiTe BBINOTHUM KOMAaHMY
kubectl autoscale:

$ kubectl autoscale deployment/time-service --min=1 --max=3 --cpu-perce\
nt=80

deployment "time-service" autoscaled

Bce mapamerpsI 6ojiee ueM OYEBUIHBI, ¥ BHOBb OJJHOM KOMaHIOM MBI IOy UHIIN aB-
TOMAaTHYeCKOe TOPU30HTAIbHOE MacIITaONMpOBaHHE, IPHUEM OTPAHHUEHHOE U II0
HIDKHEMN, U 110 BepxHell rpa"ule. Yepes HEKOTOpPOe BpeMs, yUUTHIBAs, UTO Ha Halll
TECTOBBII MHKpPOCEPBHC HeT 0c060¥1 Harpysku, Kubernetes mpupmer B onTuManbHoe
COCTOSIHHE U BBIKIIIOUUT JIUIITHHUE OTCEKH, OCTAaBUB yKa3aHHOE HAMU MUHHUMAJIbHOE
COCTOSIHHE — OAMH OTCEK C 9K3eMIIIIPOM MUKpocepBHca. MBI cMOkeM JIeTKO B 9TOM
yOeIUThCs, BHOBb IIPOCMOTPEB CITHCOK OTCEKOB.

YaaneHwve pa3BepTbiBaHMA U cepBuUca

[Tocre 3aBepIlleHNUs TECTOB CTOUT yHAIUTD SKCIIEPUMEHTATIbHbIE CEPBUCHL U Pa3Bep-
THIBAHUsI, 0COOEHHO eCITM BaM HY’KHO IIATUTD 3a pecypchl Kinacrepa. CaenaTs 9To ¢
IIOMOIIBIO kubectl mpocTo. Kak 1 Bo Bcex OCTanbHBIX ClTy4asx, TpebyeTcs yKa3aThb
KOMaHAy (delete), a 3aTeM yKa3aTh pecypc, Ha KOTOPBIN KOMaHAa OymeT pacrpo-
CTpaHAThCI. MBI y)ke HOHSIH, YTO pasBepThiBaHMs U cepBuchl Kubernetes TecHo
CBSI3aHBI MKy c0001i, HO cyuiecTByIoT B cucteMe Kubernetes B Bume oTmenbHBIX
PECYpCOB, II09TOMY U yHAISATH UX HYKHO Oy/IeT IO OTHETHHOCTH. Y 1alleHUe TOIBKO
pa3BepThIBAHUS MITH TOJIBKO CEPBHCA HE yHAIUT CBI3AHHYI0 C HUMU APYTYIO 4acTh.

$ kubectl delete deployment/time-service
deployment "time-service" deleted

$ kubectl delete service/time-service
service "time-service" deleted
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I[TpoBepsTe COCTOSHNE KIIacTepa C IIOMOLI[bI0 KOMAH] get U describe, M BBl CMOYKeTe
ybequThCcs B TOM, YTO HAIlETO MHKpPOCEpBHCA, BKIIIOYAs BBIAENEHHBIE NI HEro
OTCEKH ¥ TIOPTHI, OOJIbIIIE HET.

BusyanbHoe npeacTaB/iieHUe KnacTepa

XoTsi monmyyaTh CIHCKA pa3BepPTHIBAHUI, OTCEKOB M CEPBUCOB (B 00IleM Ha3bI-
BaeMbIX pecypcaMM) KiacTepa moj ympasieHueM Kubernetes uepes xomaHIHYIO
CTPOKY JIETKO ¥ OBICTPO, IIPY BO3pACTAaHUHU HX KOJIMYECTBA IIPOIIe CMOTPETh Ha
HUX BHU3YalbHO, B BUME AepeBa MM TaOIUIbl KATETOPUI Pa3IUYHBIX PECYpCOB.
K HammMm ycimyraMm orpoMHBIi BEIOOP BU3YalbHBIX TOMOIIHUKOB. Camoe mmpocToe
— HCIONB30BaTh CTaHAApPTHYI0 maHenb MoHuTopuHra (dashboard), Bcrpoennyto
B Minikube, BrI3BaB KOMaHAy minikube dashboard. DTOT e MHCTPYMEHT MOKHO
yCTaHOBUTb Ha 106071 kiactep Kubernetes o6pI4HBIM BEI30BOM kubectl.

Ectp 1 6onee ynoOHBIe HHCTPYMEHTSHI, UX JIETKO HAailTH B MHTepHeTe. K mpumepy,
ecTh Lenas «cpeaa paspaborku» Kubernetes Lens IDE, crieriuanbHo co3gaHHast miist
paboThl ¢ kinactepamu u pecypcamu Kubernetes. B xomaHmHOI cTpoke HEIIOXO
paboraer nunctpyMeHT k9s. Eciiu BbI paboTaere u pefakTupyeTe KOA B peIakKTOpax
VSCode unu Intelli], BbI MoeTe pa3BepThIBaTh CBOM KOA M HAONIOAATh BU3yallb-
HOe€ IIpefICTaBIeHNe KIACTEPOB MPIMO B CBOEM pPEHAKTOpE, C IOMOIIBIO INIATHHOB
Google Cloud Code.

Bepcuun Kubernetes

Crout emie pa3 ymoMmsHyTb, uTo Kubernetes — momynspHeHIINIi IIPOEKT C OT-
KPBITBIM HCXOmHBIM kKomoMm Ha GitHub, ogun u3 mHambonee pacrpocTpaHeHHBIX
MHCTPYMEHTOB IJI pa60TbI B 00JIaKe, OH CIIOHCHUPYEeTCSI BCEMU TEXHOIOTMYECKUMHU
TUTaHTaMHU. JTO O3HayaeT YTO CKOpPOCTh M3MEHEHUII B HeM BellMKa U BepCUU
BBIITYCKAIOTCSl YaCTO, HO HECOBMECTHMbIE U3MeHeHUs B 0a30BbIX KOHIIETIITUIX BCTpe-
YaKTCId PEOKO. Kxura onuceiBaeT mocineqHue Ha JAaHHBIIT MOMEHT BepcHuu 1.23/1.24.
Bce mpumeps! u KOMaHABl KHUTH B PEMO3UTOPUU ivanporty/cloud-docker-k8s
3aIlyCKAIOTCA €XEOHEBHO C IIOMOIIBI0 HEIIPEPHIBHONI c6op1<1/1 GitHub Actions, n
€CIIM KaKye-TO U3MEHEHUsT B HOBBIX BEPCHUIX Kubernetes cranu HecoOBMeCTUMBIMUA
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C HallUMU IIpUMepaMM, KHUTA M IIpUMepsl OyqyT HeMeIJIeHHO OOHOBIIEHBI —
IOy YHTh CBEXHe BEpCHH BCeTJa MOXKHO Ha calite ipsoftware.ru.

Pe3lome

Kubernetes pa6oraer B Kiacrepe BHIUHCIUTENBHBIX peCypcoB (0ObIUHO cepBe-
poB Linux). O6iauHble IpoBaiiephbl MpeqIaraloT TOTOBbIE KIACTEPHI IIPOU3-
BOJIBHBIX MOIITHOCTE! M pa3MepoB IJIS pa3BEepTHIBAHUS BAIIMX MHKPOCEPBU-
COB U IPUIIOKEHUU.

Bce, uto Tpebyercs oT pa3spabOTYMKOB MUKPOCEPBUCOB UIIH IIPUIOKEHUI, —
yIaKoOBaTh IPUIIOKEHNE CO BCeMH 3aBUCUMOCTSIMH B 06pa3 (image), Ha OCHOBe
KOTOpOTO GyAyT 3aIycKaThCsi KOHTEHHEPHI, M IOATOTOBUTH TOYKU HOCTYIIA K
HUM Uepe3 ceTeBble IIOPTHI.

Yrpasmsmomnum cucremaM Kubernetes Heo6xoguMo nepenats 06pas ¢ MUKPO-
CEPBHCOM U yKas3aTb )KellaeMOe COCTOSTHIE STOTO MUKPOCEPBHCa — B OOBIUHBIX
CITy4asix ero UMs, KOJITMUECTBO 9K3eMILIIPOB, CITOCO0 HOCTYIIa K HEMY.

OmHoIt cTpoKO¥ BbI MOKeTe yKa3aTh Kubernetes ypoBeHbs MacIiTabupoBaHus
BAIllETO MUKPOCEPBUCA — IIPOCTHIM KOIHUECTBOM 9K3€MILISIPOB MIIH JIOTUIHO
U TIPOCTO HACTPAMBAEMBIM aBTOMATUYECKUM MACIITAOMPOBAHUEM.

OmHuM U3 OCHOBHBIX ITpenMyinectB Kubernetes siBnsiercs T0, 4T0 9TO OTKpBI-
THIN IIPOEKT Open source, KO BCEM HETAsIM KOTOPOTO BBl MMeEeTe IIONHBIM
moctyIl. PasBepHyTOe 1 HACTPOEHHOE IIPUIIOKEHHE C JIETKOCTBIO IIEPEHOCUTCS
MeXIy IyOIUYHBIMY IIpoBaiifepaMu obJiaka, TakuMu Kak Google, Azure nnu
AWS, u 6Gomee TOro, HUUTO He MeIlIaeT BaM B 000N MOMEHT HACTPOUTH
Kubernetes Ha cBoeM cOGCTBEHHOM KIlacTepe, HAXOMSAIIEMCs IO BAIIMM IT0JI-
HBIM KOHTpOJIEM, K IIPUMEPY, eClIi peub 3aiifgerT 06 0co60 BKXHBIX [aHHBIX
WM UX TeorpaUUecKUX OTPAHUUEHUIX, U HEMEJIEHHO IEPEHECTH €ero C
OTKPBITOTO O6IaKa.

Kubernetes o6ecrreuntT MaKCHMH3AIMIO BEIYHCITUTENBHBIX MOIITHOCTEN U M-
HUMAJbHBIE YCHJIUS IO CPAaBHEHHIO C PYYHBIM MIIU ITOJyaBTOMATHYECKHM
CO3[IaHHEeM OT/EeNbHBIX BUPTYaIbHBIX MAIIWH B 00NaKke ¥ pa3BepThIBAHHEM
MPUIOKEHU Ha HUX.
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«5] 6B Ha KOH(epeHIMH, KOTOpas OblIa IOIHOCTHIO0 IOCBSIIEHA TOJb-
ko YAML. Jto 6puta koH¢epenuus KubeCon (rimaBHas xoHepeHIUS
Kubernetes)». Keixcu Xaiitaysp B cBoeM TBHUTTepe (OOUH M3 CaMBIX 3a-
MeTHBIX IIPOBONHUKOB M IIpomaranaucTos uaei Kubernetes)

B mepsoii rmase mpo Kubernetes MbI paccMoOTpenu ero 0CHOBHBIE COCTABISIIOIINE,
M3yYNITH TEPMUHBI U IIPOBEJIH IIepBOe pa3BepThIBAHNE U MACIITAOPOBAHIE CBOETO
MMHHMMAaJIBHOTO CEPBHCA, IIPOCTO BbI3bIBAasg KOMAaHAY kubectl M3 KOMaHHOM CTPOKHU.
910 He MOTPebOBANIO OT HAC OONBIINX YCUIHH, & pe3yIbTaThl IOTYIHINCh OTIHY-
HBIE, TI0 OONBIIIOMY CUETYy JOCTATOUHBIE MJI TOTO, YTOOBI pa3BepHYTh IeMeHTap-
HbIE CeTeBbIe CEPBUCHI U IIPUIIOKEHHs Ha KiacTepe 1o yrpasneHueM Kubernetes.

,]:[JIH OOHOTI'O MJIN OBYX IIPOCTBIX CEPBHCOB BBI3OB kubectl M3 KOMaHIHOM CTPOKH
€III€ MOKET BBIIIOJIHATD CBOIO POJIb. OI[HaKO A IIPUIIOKEHMSI, COCTAaBIIEHHOI'O 13
MHOXECTBAa MUKPOCEPBUCOB, ITOTEHIHAJIBPHO HECKOJIBKUX MOECATKOB, 3aIlyCK KaXK-
JAOTO0 CepBHCa C IIOMOIIBIO KOMAaHIHOU CTPOKH, OOIIOJITHUTEIbHBIE HaCTPOﬁKH C
IIOMOIIIbXO MHOKECTBaA q)HaI‘OB, COo3laHKuE N KOOpAWMHANUA OTKPBITHIX IIOPTOB JISA
B3aUMOOEMCTBUS CEPBUCOB CHOBA U€PE3 OTACIbHBIC BBI3OBBI KOMAaHIbI kubectl IIpu-
BEOET K IIITOXO HOHHCp)KI/IBaeMOﬁ U CKIOHHOM K 3aIllyTaHHBIM OIINOKAM CHCTEME
Pa3BEPThIBAHNS ITPHUIIOKEHUS KaK TOTOBOM CHCTEMBI.

Koneuno, MO)XHO OBLTIO ObI CO3MATh €NMHBIN CKPUIT Pa3BepPTHIBAHUS CHCTEMBI
L[eIMKOM M 3aIlyCKaTh €r0 Ha cepBepe, IpefHa3HAYeHHOM MCKIIOUHUTEIbHO AJIA
sTOoM 3amaun. OTcieXxuBaTh M3MEHEHHUs B IIPOIECCE 3aIlyCKa U pa3BepThIBaHUA
IIpOEKTa MO>KHO, XpaHsl MCXOJHBIM TEKCT 3TOTO CKPHUIITA B CHCTEMEe KOHTPOJIIS Bep-
cuit. Ho ckpunTe! A71s 3ammycka CIOKHBIX AeMICTBUH U3 KOMAaHIHON CTPOKU HUMEIOT
CKJIIOHHOCTBb CTAHOBUTBCS UpE3MEPHO CIOKHBIMU U pa3pacTaTbcs 40 MOPSIOUHBIX



6. O6bextrr Kubernetes. YAML. [leknapaTuBHOE YIIPaBIeHNE KIACTEPOM 122

pa3MepoB. K TOMY JK€ SI3bIKM KOMaHIHBIX O6OJIOLICK, TaKUX Kak shell, HEe coOBCEM
IIpE€AHAa3HAYEHBbI OIS paSBeTBJ'[eHHOﬁ JIOTHUKH, 1 B UTOTE€ UX CIIOKHOCTb CTAaHOBHUTCA
CEPBE3HBIM IIPEIIATCTBUEM K 6I)ICTp0My N3MEHEHHUIO.

Kubernetes He ctanm 661 CTOIH TOMYISIPHBIM 6€3 MOJENN YIIPABIEHUS KIACTEPOM C
ITOMOII[BI0 00BEKTOB CBOETO IIPOTrPAMMHOTO HHTepderica, CIeAyIlero CTaHaapTy
REST (RESTful API). Xemaemoe cocrosiue (desired state) xkmacrepa Kubernetes
B K&)XIbIII MOMEHT OIMCBIBAETCS HAGOPOM OOBEKTOB, SIBISIOIIUXCSI YACTHIO IIPO-
rpammHoro nHTepdeiica Kubernetes. ¥ kaxmoro ns atux 06beKTOB eCTh HA6OP 10-
JIEIA, Oy CTUMBIX 3HAUEHUH U BIIOKEHHBIX 00HEKTOB, OMHO3HAYHO OITUCHIBAIOIIINX,
YTO UMEHHO TPeOyeTCs OT YIIPABISAIIINX KOMIIOHEHTOB KITacTepa JIsi TOTO, YTOOBI
TEeKyIIlee COCTOSTHUE KIIAaCTePa ITPHUIILIO K KEITAEMOMY COCTOSIHUIO, OTTMCAHHOMY 00b-
extamu. O6bexTs Kubernetes — sTo RESTful-pecypcer mporpamMmuoro uuTepdeiica
Kubernetes, Ho, kak MbI yBUAUM, pab0oTaTh C HUM HAIIPIMYIO HAM He IIPUIETCS, BCE
crmenaer KoMaHaa kubectl.

Korma MbI co3maBanu CBoe IlepBOe pa3BepThIBaHUE, BBI3bIBas KOMaHAY kubectl
create deployment, 3a Kymucamu s Hac co3ganu o6bpektT Kubernetes mox Ha3Ba-
HueM Deployment (pasBeprsiBaHue). [locie 5TOr0 MbI OTKPBLUTH TIOPT IS JOCTYTIA
U B3aMMOJIENCTBUS CO CBOUM IIPUIIOKEHIEM B KOHTelHepe (kubect]l expose) — TO
€CTh CO3ANM TOUKY JOCTyIa B CEPBUC, U, HETPYAHO AOTAHaThCsl, 3TO IIPUBEIO K
co3maHnIo o0beKTa Service.

OcHoBHO¥I cioco6 yrpaBieHus kiaacrepom Kubernetes — umenHo onucanue 06b-
€KTOB €ro IIporpaMMHOT0 HHTepdeiica U Imocienyomas pabora ¢ HuUMH. Bmecro
3aITyCKa XOTs M IIPOCTBIX M ITOHSATHBIX KOMaHI kubectl ropasmo 6ornee THOKUM U
JIETKUM [IJIs TTOCTIeAYIOIIUX U3MEHEHUH CII0COO0OM YIIpaBIeHUS SIBISETCS MPSIMOe
orucanue 3Tux 00beKToB. [I7151 onucaHus 0OBIYHO UCTIOIb3yeTcs s13bIKk YAML, x0Ts
B HTOTe TIepef] OTIPaBKO¥ Ha yrpasisitomuii cepsep Kubernetes on mpeo6pasyercs
B JSON. ®aiiner popmara YAML xpaHATCA B CHCTeMe KOHTPOJIS BEPCHUH, 3aUacTyIo
PSIOM C UCXOAHBIM KOJOM W JAaHHBIMH IIPUIIOKEHHs, M U3MeHeHHe crocoba
pasBepThIBaHUs MPUIIOKeHUs B KiacTepe Kubernetes erko oOHOBISATH U OTCIIEXKU-
BaTh. O6BekThI Kubernetes, onncannsie B YAML, uacto Ha3beIBaloT MaHugecmamu
Kubernetes (manifests).
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Heckonbko cnoB 06 «y>kacax» YAML

Pa6ora ¢ YAML B Kubernetes crana mpakTuuecku MpUTUYEl BO S3bIIeX. 1aK Kak
Motpb U rubkocts Kubernetes Tpefyror cosmaHus HeManoro Komudyectsa (arion
YAML u paboTsl ¢ HUMH, pa3pabOTUMKHU UYaCTO CApKaCTUUYECKU 3aMeYaioT, UTo
Kubernetes — 310 u ects pemakTupoBanue YAML, He camoro ygqo6HOTO IS Yero-
BeKa sI3bIKa Pa3sMeTKU.

Bce 370 Tak, 1 cosgasath 06bekTH Kubernetes ¢ Hyns, MyunTenbHO BCIIOMUHAS Bce
o u npasuina 3anucu YAML, neficTBuTensHO HerpocTo. OgHAaKo Bce reHHaIbHOe
IIPOCTO, ¥, KaK IIPaBUJIO, 9Ta IpoblieMa 3JeMEeHTAapHO pelaeTcss MabiIoHAMU U
rmomoIpo pemakropa. OcoO6eHHO XOpOIIM B 3TOM pas3NHYHBIE pPACIIMpEHUT U
IUTaruHBI 11 cpef paspaborky, takux kak Intelli] u VS Code. Hy a B 7071 ri1aBe
MBI TompobyeM 06O0NUTHCH 0e3 MOIONHUTENbHBIX CPENCTB, HCIIONb3Ys IIaOIOHbI
KOMaHJBI kubectl (ma, oHM ecTh M Tam!). CIIMCOK caMbIX YHOOHBIX Ha JaHHBII
MOMEHT HHCTPYMEHTOB i paboTel ¢ 06bekTamu Kubernetes u YAML BbI cMoeTe
HaWTH Ha caiiTe KHUTH, HY ¥, KOHEYHO, IIPOCTHIM ITOMCKOM B IHTepHeTe.

O61BbEeKT Deployment BMECTO kubectl create
deployment

Kax MbI yxe ymoMsaHynH, KoMaHJa kubectl create deployment, IpUMMeHEHHas
HaMH B IIpeAbIAyIel IIaBe A1 pa3BepThIBaHUs U 3aIlyCKa KOHTeIIHepa B KllacTepe
Kubernetes, Ha camom pene cozmaer o6bekT Kubernetes Deployment u ormpasiser
€ro Ha yIIPaBIAIOIINNA y3ell.

K mameit pagocty, Bce Ta ke camas KOMaH/a IIOMOKET HaM ITOJIYIHUTh 3TOT OOBEKT
B Buge YAML. VMcnonp3yem MEI ee ¢ coueTaHueM Iapsl guaros - -dry-run=client
-0 yaml, YTO O3HAYaeT He YTO MHOE, KaK 3aITyCK B XOIIOCTOM peXHMe 6e3 OTIIpaBKH
B KiIacrep (client) u BeIBOA co3gaHHOTO 00bekTa Kubernetes Ha korcons. Popmart
BBIBOJIa MBI 3aIlpalinBaeM Kak pas YAML.

UNrax, pasBepHEM CepBHC time-service M3 IIPeNBIAYIIEr0 pasfeia B XOIOCTOM
peXHMe, UCIIONb3Ys AT IIPOCTOTHI 00pa3 image u3 Moero perozutopust Docker Hub
(ivanporty). Bel MoxeTe 3aMEeHUTD peO3UTOPHIL Ha CBOI COOCTBEHHBII.
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$ kubectl create deployment time-service --image=ivanporty/time-serv\

ice:0.1.0 --dry-run=client -o yaml

MbI 1erko IIoTy4yaeM OIIMCaHHe o0BbeKTa Deployment, KOoTOpoe KOMaHIa kubectl
create deployment oTIIpaBuia OblI Ha cepBep IpOTPaMMHOTO I/IHTepcbeI?Ica Kubernetes
apiserver B Cllydae He XOJIOCTOTIO, a PeaJIbHOTO BBI30Ba:

# Bepcus rniporpamMmHoro uHTepgevica Kubernetes
apiVersion: apps/vil
# Twun obbvekTa
kind: Deployment
# MeTagaHHbie Hawero obvekTa, BrioxeHHbII 0bvekT ObjectMeta
metadata:
creationTimestamp: null
# crnmcok MeTok camoro obwekTa Deployment
labels:
app: time-service
name: time-service
# OnuvcaHne cobCTBEHHO rpaBuil Pa3BepThIBAHUS KOHTeNHepa
# BnoxeHHb1 obbekT DeploymentSpec
spec:
# KONMMUYecTBO 3arnyleHHbIX OTCeKOoB pods Afis MacwTabupoBaHWs
replicas: 1
selector:
matchLabels:
app: time-service
strategy: {}
# onvcaHve wabrioHa AJisl CO3/aHusl HOBbIX OTCEKOB
template:
metadata:
creationTimestamp: null
# CrMCoOK METOK AJI HOBOIrO OTCEeKa
labels:
app: time-service
# HerocpefCcTBEHHO OMMCaHWe KOHTEeVHepa B OTCEeKe

spec:
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containers:

- image: ivanporty/time-service
name: time-service:0.1.0
resources: {}

status: {}

Cpasy MOXHO BHAETh, YTO HMH(PopMaIUu 00beKT Deployment IIpemoCTaBisSeT Ha-
MHOTO OOJbIIIe, YeM MbI yKa3bIBAIH IIPH 3aIllycKe KOMaHHIBI kubectl run/create
deployment, HO IIOCTIeQHSsT MHOTHM IIOJNSAM IIPUCBAaMBaeT pasyMHble 3HAYEHUS 110
yMoJTuaHu0. [t IpOCTOThI KOMMEHTAPHUU C OIIMCAHHEM CaMBbIX BKHBIX IIOJEH U
BIIO)KEHHBIX 0O'BEKTOB HOOABIEHBI IPIMO B m1a6aoH YAML.

[l Hauaja MBI IPOCTO XOTUM 3aITyCTUTh HAIll KOHTEIHED B KIIacTepe, II09TOMY ISl
HaC CaMbIM BKHBIM SIBJIIETCS CIIOCO0 yKa3aTh, Iae HaXOAUTCI 00pa3 TOro KOHTel-
Hepa. ITUM 3aBefyeT II1a0II0H, TI0 KOTOPOMY CO3HAI0TCs BCE OTCEKU U KOHTEIHEPHI
BHYTPHU HUX — .template.spec. Eite MbI Bugum 3aragounsiit Ha6op metok (labels),
ITOBTOPSIIOIIUIICS TPU pas3a, — ITO yHUKAIbHbIE «OUpKU» Ha o0bekrax Kubernetes,
ITO3BOJIAIOIINE HAWTH HYy’KHbIe OOBEKTHI B CIIOKHOM O0INbIIIOM KiacTepe. [Toka ke
[aBaiiTe CYUTATH, UTO IJISl IIPOCTOTHI OHU BCE MOJDKHBI COBIIAATh.

Vcronp3yst 5TOT 1m1abioH, CO3OafAUM CBOI ImepBblii 06bekT Kubernetes, ocraBus

NHIIb HyXKHbIe HaM Ioj1. CoxpaHuM ero B otaerabHoM daine YAML (MoxHO Ha-

3BaTh €TI0 MaHI/I(i)eCTOM), IIOMECTHM €TO B ITalIKy k8s M Ha30BeM k8s-time-service-deploy.yaml
OcTtaBUM Ty ke caMyl0 METKy app, KOTOpas MCIIOIb3yeTcs KOMaHMON kubectl

create deployment. 3JTO 6yneT IIPOCTO OIIMCAaHWEe IIPUIOKEHHS app[lication],

JOBOJIBHO TIOIYJIIPHAd MeTKa AJIsl IPOCTHIX pa3BepThIBAHUIA.

Bot uto Y HacC IIOJIYUHUTCA 3a 00BEKT:
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apiVersion: apps/vi
kind: Deployment
metadata:
labels:
app: time-service
name: time-service
spec:
replicas: 1
selector:
matchLabels:
app: time-service
template:
metadata:
labels:
app: time-service
spec:
containers:
- image: ivanporty/time-service:0.1.0

name: time-service

OcTaercs TONBKO CO3HaTh (create) CBOe pa3BepTHIBAHHE C IIOMOIIBI0 0OBEKTa
Kubernetes. Ilepenats komanze kubect1 onucanue o6bexra us aiina YAML Hy>kHO
¢ ToMoIIIbio ¢rara - f. (BHHMaHUe: eciIU y Bac ellle 0CTaJICs 3Ty IIIeHHBIM CEePBUC U
pas3BepTHIBAHUE time-service U3 IpeAbIAYINETo pasfena, He 3a0yabTe UX yHalINUTh
C IOMOIIBI0 KOMaH/HI kubectl delete!)

$ cd k8s
$ kubectl create -f k8s-time-deploy.yaml

Kak BupnTe, Temepp yKasbIBaTh TUII 00BEKTa M €r0 CBOMCTBA, TaKue Kak oOpas
KOHTelHepa, Oonblile HET HeOOXOOUMOCTH — BCE OMKUCAHO OOBEKTOM B aiire
YAML. Y6enutscsi B TOM, UTO pa3BepThIBAHHE CO3IAHO, MOKHO C ITOMOIIBIO yIKe
XOpPOIIIO 3HAKOMBIX KOMaH/I:
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$ kubectl get deployments
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE

time-service 1 1 1 1 9m

B xauecTBe poCTOTO yIIpasKHEHUsI Ha ITIOBTOP MaTepUaa IMPOIIIIOi TIIaBbl TOCMOT-
pUTe eTany U COObITHS pa3BepThIBaHUA (describe, events), 4TOOBI YOETUTHCSH, UTO
OHO CO3HaHO 0e3 OIUOOK.

YeM crokHee 1 bolee pacipeneieHa 1mo HeOONbIIIM MUKpOCEPBUCAM 6YI[CT Ballla
CHUCTEMa U IIPpUIIOKEHNE B LIEIIOM, TEM 0O0JIbIIIE MMPpEUMYIIECTB ITPEJOCTABUT YIIPpAaB-
JIEHUE KIIaCTEPOM C IIOMOIIBIO O6’beKTOB, a He BBI3OBOB KOMAaH[IOHBI kubect xyz

+ 00'BEKTHI XPAHSITCS B CUCTEME KOHTPOJISI BEPCHUIL PSIOM C UCXOLHBIM KOJIOM CH-
cTeMbl. BbI BuuTe, Kakre H3MeHeHHs ObUTH CIeNTaHbl C COCTOSTHHEM KIIacTepa,
npocto 1o udMeHeHusaM YAML u xommenTapusam B Git;

* 3JIEMEHTAapHO [H00AaBUTH HOBBIE METKH, M3MEHUTH KOIHYECTBO SK3eMILIIPOB,
IepefaTh KOHTeHHepaM IlepeMeHHBbIe OKPYKeHHs, BCe B OJHOM OIIMCAHUU
Deployment, U, OIIATH e, JIETKO CIEAUTD 32 STUM B CHCTeMe KOHTPOJIS BEPCUIL;

« 100011 OIlepaTop KiIacTepa, BKII0Uas pa3paboTUNKOB, CMOXKET MTHOBEHHO BOC-
CTaHOBUTD COCTOSIHUE KJIacTepa B OIpefieJIeHHbI MOMEHT, IIPOCTO BOCCO3/1aB
o6bexTsl Kubernetes u3 cucrems! koHTpONns Bepcuit. ChenaTh 3TO BI30BAaMU
KOMaH[bI kubectl OyIeT OYeHb CIIO)KHO U ITyTaHHO.

O61bEeKT Service BMECTO kubectl expose

[Tpu 3HaxomcrBe ¢ Kubernetes Mbr ucmonp3oBany KoMaHAy kubectl expose I
OTKpBITHSI CETE€BOTO IIOpTa M AOCTyNa K paboTailleMy KOHTEHHEpYy M 3TOH ke
KOMaH/IOH B XOJIOCTOM PeXIMe CMOKeM IOIyYHUTh OTINIHBIIN MTa6JI0H 71T 00BeKTa
cepsuca Kubernetes Service:

$ kubectl expose deployment time-service --port=8080 --type=NodePort --\

dry-run=client -o yaml

Bot uTo y Hac monyuutcs B pesynprare. CTpyKTypa 06bekTa O6yaeT oueHb II0X0Xa
Ha pas3BepTbIBaHUE Deployment, U I KPaTKOCTHU 3€Ch YAAJEHBI JIUIITHHUE OIS, a
METKH{ COBIIQIal0T C TEMH, UTO OBUTH HCITONB30BAaHbI B 1IA0JIOHE pa3BepThIBAHUS

(app):
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apiVersion: vi
kind: Service
metadata:
labels:
app: time-service
name: time-service
spec:
# crnmcok ropToB. JlOMNONHNTENbHO MOXHO YyKasaTb MPOTOKOJ
ports:
- port: 8080
# Mo 3TUM MeTKaM WAET MOMCK OTCEeKOB, KyAa OTMpPaBfISHTCS 3arpochl
selector:
app: time-service
# Tun cepBuca. B obnake MoxHO wcrnone3oBaTe LoadBalancer

type: NodePort

BasoBoe onmcaHue mmoje cepBuca ecTb mpsamo B gaitne YAML, Hy a IIOTHOCTBIO MBI
pPaccCMOTPHM BCe IeTaTH U BO3MOKHOCTH cepBricoB Kubernetes B ornensHO riase.

Hasosem (paiiin 1o aHAIOTHH C pa3BepThIBAHHEM, HAMEKHYB B €I'0 Ha3BaHUM, YTO OH
COMEP)KUT OIHCaHUe cepBrca: k8s-time-sve.yaml. Co3gaagnM HOBBII cepBUC (ecu
y Bac 3aIyIleH IpeAbIAYIINil BApHAHT CepBUCa, yullle OyAeT ero yOaluTh):

$ kubectl create -f k8s-time-svc.yaml

U ysxe 3HAaKOMBIMH KOMaHAaMU y3HaeM, UTO CEPBUC YCIEIIHO CO3[aH, U YBUIUM
IIOPT BHYTPH KIIACTepa, 10 KOTOPOMY K HEMY MOXKHO OOpaTHThCS:
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$ kubectl get services

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) \
AGE

kubernetes ClusterIP 10.96.0.1 <{none> 443/TCP \
17d

time-service NodePort 10.98.92.168 <none> 8080:30721/TCP \
os

B mportom pasperne MBI TOCMOTpPENH, KaK B JIOKAIBbHBIX Kitactepax Minikube nmn
Docker o6parutscst k cepsrucam tuma NodePort, 310 6ymer xopoliiee IOBTOpeHHe
MaTepHana.

Eciu BBI monp3yeTech MyOIMYHBIM IIONTHOLIEHHBIM KIacTepoM, TakuM kak Google
Cloud Kubernetes Engine, BbI cMOeTe IIONTyYHTh JOCTYII K cepBUCY U3 VIHTepHeTa,
IIOMEHSB B OIMCAHUN OOBEKTA THUII cepBHca Ha LoadBalancer, a 3aTeM IIOJIY4YUB
€ro oTKpbITEIN IP-afpec u3 onucanus cepsuca, MOIy4EHHOTO TAaKOM e KOMaH 0N
kubectl get services.

MmnepaTnBHOEe ynpaB/ieHMe KJlacTepom
Kubernetes — create un delete

[Tocne ommcanus o6bsekToB Kubernetes B ¢opmare YAML ocraercs mx cosmarthb
(kubectl create -f), a motom ymanuth (kubectl delete -f). [lomo6nas pabora ¢
00beKTaMi B IIPOTpaMMUPOBAHUY Ha3bIBAeTCsS MMIIEpaTHBHOM (imperative), niu
IIPOILIEAYPHOI — MbI HAMIPIMYIO CO3[[aeM OOBEKTBHI U YIPaBIsieM UX KU3HEHHBIM
[UKIIOM B «IIPUKAa3HOM IOPSKe», IIPU HEOOXOAUMOCTH OOHOBJISIEM, B KOHIIE KOH-
I[OB yAaJIsgeM M 3aTeM CO3/1aeM 3aHOBO C OOHOBJICHHBIMH HAacTpolikamu. MIMeHHO
TaK MBI [TOKA U TIOCTYIIAIH C CO3IaHHBIMYU HAMH Pa3BepPThIBAHUEM W CEPBUCOM [Is
CBOETO IPUJIOKeHNs time-service. CrcTeMa JUIIb UCIIONHIET HAIIIM HHCTPYKIIUH
U B yIIpaBJIEHNN HEIIOCPENCTBEHHO 0OBbeKTaMU He YYaCTByeT — OHA JIHUIIIb UCIIOIb-
3yeT UX ISl OIIpefleNeH s, KaKUM JOJDKHO OBITh «KeaeMoe cocrosiHue» (desired
state) HaIrero xmacrepa.

WuTepecHo (1 yooOHO), YTO MHCTPYMEHT kubectl MOAEp/KMBaeT CO3aHNe U yHa-
neHre 00BHEKTOB He TOIHKO U3 OHOTO (paiiia (a B OGHOM (ariie MOXKeT COePKAThCS
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MHO)KeCTBO 0O'bEKTOB Pa3HOTO THUIIA, HAIIPUMep pa3BepThIBAHUE U CEPBHUCHI BMECTe),
a u3 MHOkecTBa ¢aros YAML, HaxoOdIuxcs B AUPEKTOPUU. YUHUTHIBAs, UTO MBI
IIOMeCTIIM Hamry Aekiapanuu Kubernetes (mBa ¢arima ¢ o6bexTaMu pas3BepTsI-
BaHMS M CEPBUCA) B TUPEKTOPHIO k8s, CO3[ATh M YAAIUTh Bce HEOOXOMUMOe I
MHKpOCEpBHCA time-service MOXHO M TaK:

$ kubectl delete -f k8s/
deployment .apps "time-service" deleted

service "time-service" deleted

$ kubectl create -f k8s/
deployment .apps "time-service" created

service "time-service" created

Ecnu mocne mpeapIqyux IpuMepOB pa3BepThIBAHNE U CEPBUC YK€ CYILECTBYIOT,
CHavaJa y[alHTe UX, a 3aTeM IOIpoOyIiTe ST KOMaH/ABL [l MHOXeCTBa MUKpPO-
CEPBUCOB BEpPOSTHO TOSBJIEHNE U MHOXECTBA AeKIapaluil ¢ 0ObeKTaMH1 KilacTepa
Kubernetes, n Takas komaH[a CTAaHOBUTCS BeCbMa KCTATH, €CIIH BbI pa3BepTHIBAETE
BCE CEPBUCHI Pa30M.

Yro ke manplire? YIpaBiIsaTh CO3MaHHEM U yAaJeHneM 00beKTOB KiracTepa X MeHATh
TaKUM 00pa3oM €ero jkellaeMoe COCTOSHHE IIOHSATHO M IpsMonnHeirHo. OmHaKo
HOIIONHUTeNbHBIe IpenMyInecTBa Kubernetes ncnons3oBate 6ymeT HEpocTo —
HAIIPUMep, UTO, ECIIU BBl XOTHUTE CO3[aTh aBTOMATHUECKU MACIITAOHPyeMOe ITPHIIO-
xeHue? Unu xoTuTe 0OHOBUTH KOHTEHMHEPHI TONBKO Ha YaCTH O0TCEKOB (pods), HiTH
MeHsieTe BepCHI0 KOHTelHepa TOJIbKO VI OMHOTO OTceKa? Y HaliTh U CO3[1aBaTh IO -
MHOKeCTBa 00BEKTOB OTJeIbHBIMU KOMaHAaMu OyeT Hey{OOHO, TaK jke KaK O4eHb
TSDKEJIO OTCIENNUTH HCTOPUI0 BHECEHHBIX U3MEeHEeHUH. ,HJIH 6OJII)H_H/IX KJIaCTEpPOB,
CITIO)KHBIX TIPUJIOKEHWI U CEepBHUCOB IIOUTH BCETAA IPHMEHSETCS 0eKIapamueHoe
yIpaBileHue.

[exknapaTvBHOe ynpaB/ieH/e KJlaCTepoMm.
KomaHpaa apply

HexmaparuBHoe onncaHue o6bpekToB Kubernetes He Tpefyer oT Hac IpsIMOro BMe-
IIaTeIbCTBA B Jea KiacTepa M OCTABIAET yIIpaBleHHe 00BbEeKTaMM, BKIIOUAs HUX
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co3paHue U yOajieHHe, B pyKaX CHCTeMbI YIIpaBiIeHus KiactepoM. [leBu3 mexiapa-
THUBHOTO OIKMCAHUSl — HEBAXHO, B KAKOM IIOpSIIKe, B TeUeHHE KaKOTO BPeMeHU U
KaK YacCTo CHCTeMa IT0JIyyaeT OMrcaHre 00BEKTOB KitacTepa. YIpaBieHne Kiacrtepa
006s13yeTcst Tpeobpa3oBaTh MPOCTOE, TIOHITHOE U JIETKO OTCIEKUBAEMOE OMHMCAHUE
o0bexTa B Hemaemoe cocmostue knacmepa (desired state).

Ecnmu MbI mepemanu cucteMe 00BEKT C pa3BepThIBaHHEM Deployment U TaKOTO
pa3BepThIBAHUs B KJIaCTepe ellle HeT, OH Oy/ieT co3[aH, Kak ecnu ObI Obliia BhI3BaHA
KOoMaHfa create. Ecinu Mbl mlepenany 0OHOBIEHHBIN CepBUC Service, B KOTOPOM,
HarmpumMmep, HOOABUIIHU ellfe OAUH ITOPT, CHCTeMa JUHAMHUYECKH OOHOBUT COOTBET-
CTBYIOIIUIT OOBEKT (M )K€ YOAIUT U CO30ACT 3aHOBO) M IIPUBENET KIIACTEP B €T0
JKellaeMoe COCTOSHIUE.

[TonyuyuTs onrcanre 0OBEKTOB U CHETATh HA UX OCHOBE HEOOXOOUMBIE JECTBUS
03BOJIsIeT KOMaHAa kubectl apply. YUUTBIBas, YTO OCHOBBI OO'bEKTOB pa3BepTHIBA-
HUS 1 CEpPBHUCOB MBI y’Ke 3HaeM U co3fanu ¢gaiinsl YAML c ux onncanuewM, repegadya
00'bEKTOB B yIIpaBJeHHe KIacTepa Terepb MPOUCXOIUT B OHY CTPOUKY:

$ kubectl apply -f k8s/
deployment .apps "time-service" created

service "time-service" created

Kak MBI BHUOUM, IIpU OTCYTCTBUU 00BEKTOB B CHCTEME OHU 6YIIYT CO30aHBbI. Ecau
OBl OHU TaM YKe€ CylIeCTBOBAIIHU, W3MEHEHUI B CHUCTEME He OBbLIO OBL.

ITpenronoxuM, 4TO MBI ITOJTYYMIIM IIEPBBIX IIOJb30BaTeNeN AJIT MUKpPOCEpBHUCA U
OJTHOTO 3K3eMILIApa CepBHCa HaM Majlo, a KCIOIb30BaTh aBTOMAaTHUYECKOE MacCIIITa-
OupoBaHMe MBI TI0Ka He X0THM. OTpeJakTHpyeM 00beKT pa3BepTHIBAHUS U YKaKEM,
4yTO HaM TpelOyeTcs ABa sK3eMIUIpa (replicas) OTceka M KOHTeliHepa B HEM IIpHU
pa3BepThIBAHUU:



6. O6bextrr Kubernetes. YAML. [leknapaTuBHOE YIIPaBIeHNE KIACTEPOM 132

apiVersion: apps/vi
kind: Deployment
metadata:
labels:
app: time-service
name: time-service
spec:
replicas: 2
selector:
matchLabels:
app: time-service
template:
metadata:
labels:
app: time-service
spec:
containers:
- image: ivanporty/time-service

name: time-service

JlexnmapaTHBHOE OIMCaHUeE MTO3BOJIUT HE BOJIHOBATHCI O TOM, YOAJIEHO JIH CTapoe
pa3BepThIBAHUE, U HE IPOBEPSTH, B CKOIBKUX HK3EMILISIPAX OHO HAXOMUTCS CeHdac
(a MoskeT OBITH, OHO BOOOIIIE elle He co3aaHo). [lepemagum 0ObEKTHI B yIIpaBIeHHe
KJIaCTepa U TONYYUM CBOE JKETaeMOe COCTOSTHUE 0€3 HOTIONHUTENBHBIX YCHUITHIA:

$ kubectl apply -f k8s/
deployment.apps "time-service" configured

service "time-service" unchanged

Kak MBI BUIUM, U3MEHEHH B cepBHCe He ObIIO, 2 BOT KOHPUTypaIUs pPa3BepThI-
BaHUA ObLTa M3MEHeHa — IIpHYeM KOMAaHJa apply OIMCHIBAET, YTO UMEHHO OBIIO
CIeNaHo ¢ 00beKTaMU: CO3/IaHNe, YOaJIeHNe UIIN ITepeKOH(PUTYpaIHs.

HpOBepI/IM, B KaKOM COCTOAHMH U B CKOJIBKHUX 3K3€EMILIsIpax pa60TaeT pa3BEPThIBA-
HHE:
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$ kubectl get deploy

NAME

DESIRED CURRENT UP-TO-DATE AVAILABLE AGE

time-service 2 2 2 2 2m

CocrosiHHe KiacTepa BepHO. [lekimapaTHBHOE ONMCaHUE pa3BepThIBAHUII U CEPBU-
coB ¢ moMo1Ibi 00bekToB Kubernetes moMorino HaM JOCTUYH CBOETO YKEIAeMOTO
cocTosiHUs 6e3 MOTIOTHUTENbHBIX TPOBEPOK KOMAHIOM get, CO3MaHUS U YOATEHUs
00BEKTOB, MaCIITAOUPOBAHUS scale M MHOXKECTBA APYTUX «PYyUHBIX» KOMaH].

Ecman mpr YIPpaBIS€EM KIACTEPOM UCKIIOUUTEIIBHO OE€KIapaTUBHBIM CHOCO6OM, TO B
ClIy4a€ OTCYyTCTBUA OIINOOK BCETraa MOXEM OBITD YBEPEHBI B TOM, UTO €I'0 COCTOAHUE
COBIIagacT C TEM, UTO OIIMCAaHO HallIMMM obbexTaMu Kubernetes. praBHCHI/IC CIIOXK-
HBIMHU pa3BEPTBIBAHUAIMU, UX OOHOBIEHUSAMHU U MaCH_ITa6I/IpOBaHI/IeM CTaHOBUTCA
HaMHOTO IIpOIIE€ 1 IMOHSATHEE.

Pe3lome

[TpocTo¥t 3amyck KOHTEHHEPOB, OTKPBITHE IOPTOB U MAacCIITabHpOBaHHE B
Kubernetes BO3MOXHBI IIPOCTO € MCIIONB30BAaHMEM KOMaHABI kubectl. Ha
5TOM OCHOBE MOKHO CO3[aTh IIPOCTbIE CKPUIITHI VI YIIPABIEHUS KIACTEPOM.
OpHako 3TO MMIIepaTUBHOE yIIpaBIeHHUeE, 3aBUCSIIEe OT IIPeAbIAyIero u
TEKYIL[ET0 COCTOSTHUS KITacTepa, ¥ MTO9TOMY OHO OBICTPO CTAHOBUTCS CIIOKHBIM
1 3aIlyTaHHBIM.

[Tporpammusri nHTepdeiic Kubernetes API, mocTymHslit uepes apiserver, moi-
HocThio cnenyet Konueniuu REST. Bee konmeniiun u Bosamoxxuoctu Kubernetes
omuceiBatoTcs: kKak RESTful-pecypcerl, HazbiBaemble o6vekmamu Kubernetes.
O6pruyHO UX omuchiBalOT B popmate YAML 1 OTCIEKMBAIOT B CHCTeMe KOH-
TpOIs BEpCUIL.

PasBepHyTh 1 3amycTHTh KOHTeliHep B KinacTepe Kubernetes u oTKpbITh ero
IIOPTHI IIO3BOINISIOT O0O0BEKTHI Deployment M Service. MIX MOXHO HampsMylo
(MMIIepaTHBHO) CO3MaBaTh U YHAIATh KOMaHAAMU create U delete.

CaMpIM yOOHBIM M MaKCHMAaJIbHO YMEHBIIAIOLUM OIIHOKK CLIOCOO0M yIIpaB-
JIeHUs1 COCTOSTHHEM KIlacTepa sBJsieTcsl deKaapamuéeHolil. Mbl iepenaeM yIipas-
JIAIOIIEN CHCTeMe KilacTepa Habop 06beKTOB KOMaH/OM kubectl apply U TOBO-
PHUM, UTO XOTHM BHJETH KIACTEP COOTBETCTBYIOIINM IIepeJaHHbIM 00BEKTaM
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(xemaemoe cocrosiHue). Yopasisormuii 1uki (control loop) Kubernetes mo-
CTOSIHHO TIPOBEpPSIET COCTOSIHNE 00BEKTOB U IIPUBOIUT KIACTEP K JKeJTaeMOMY
COCTOSIHUIO.

« JlexmapaTUBHBIN CITI0COO 3HAYUTENHHO YMEHBIIIAET CIIOKHOCTh aMUHHUCTPH-
pOBaHUS U MOANEPKKU cepBepHON crcTeMbl. COCTOSIHHE CIIOXKHOM pacrpe-
OeNeHHO! CHCTEeMBI Teleph OMHMCAHO IPOCTBIMH oObekTamMu YAML, merko
BOCIIPOM3BOJIUTCS U UMeeT IOJHYI0 UCTOPUI0 U3MEHEHUIA.



7. B3sanmopgencTteve cepBmcoB
Kubernetes

OpHUM U3 BIEUYATISIONINX [IPEUMYIECTB pa3pabOTKU MPUI0KEHUs B BUge Habo-
pa MHKPOCEPBHUCOB SIBJISETCS BO3MOKHOCTh paboTaTh HaJ HUMH WHOUBUAYAIbHO,
UCIIONB3Ysl pasHble OMOIMOTEKH, S3bIKH, IIATQOPMBI, 6oiee TOTO, Pas3THUHBIH
IIpollecc U MOAXOA K paspaborke. [laee MUKPOCEPBUCHI OTHENBHO MACIITAOUPY-
F0TCs, OOHOBISIIOTCS U OTJI&)KUBAIOTCI — BCE 3TO [ejlaeT KU3Hb Pa3paboTUYMKOB
6osee rubKoit, a pa3paboTKy 6picTpoii. OMHAKO BO3HUKAET BOIIPOC B3aMMOIEHCTBHUS
MUKDPOCEPBHCOB — BMECTO BbI30Ba OOBIYHBIX METOHNOB U (YHKIIUII Ka)XJO€ B3au-
MOJIefICTBHE CTAHOBHUTCS CETEBBIM BBI30BOM, KaK ITPABHIIO, CIEAYIOUUM (opmary
HTTP u nmpaBunam Bei3oBa REST.

Bompoc 3¢ hekTHBHOCTHU CeTeBBIX B3aUMOIEHCTBUI MEXOY KOMIIOHEHTaAMU OJHOM
6OJIBIIION CHCTEMBI JOBOIBHO 001 peH. Tyaa BXOAAT IPOTOKOIBI JAHHBIX, O TUMU-
3alMsl U C)KaTHe NaHHBIX, IOIMBITKA HAWTHU 30JI0TYI0 CepeINHY MEXOY IPOMO3IKHU-
Mu gaHHbIMEU B popmarax JSON/Protobuf, crnenmsoriuMu HECKONTBKO TOTHUECKUX
BBI30BOB B OJIMH OOIIBIIION ITaKeT, U HATrPy3KOI Ha CeTh, BOSHUKAIIIYIO IIPU Upes-
MepHO YaCThIX U MEJIKUX CeTeBBIX BbI30BaX. OIpenenuTs Hy)KHbIe TapaMeTphl U
BBIOpATh OIITUMANBHBII IIPOTOKOI Il CBOMX CEPBUCOB M CHCTEM CMOYKETE TOJIBKO
BBI CaMU, HO B3aUMO/IelicTBHe cepBUCcOB B Mupe Kubernetes ysxe pabotaer s Bac
6e3 TOTIOTHUTETbHBIX YCUITHUIL.

OcHOBHOI1 3afiauell CHCTEMBI yIIpaBlIeHHs KIacTepoM SBJIIeTcs oOHapyKeHue cep-
BucoB (service discovery). [Tomaratscsi Ha TpsiMOe HCITONB30BaHME OObIYHOTO IP-
ampeca Henmb3s — kmacrep Kubernetes cinuiikom guHamMudeH, pu OOHOBIEHHUH
BEpPCUii, OITMOKaX, MTOBBIIIEHNU HArPy3KU M MaciutabupoBaHuu oTceku (pod) c
KOHTEeIIHEepaMH OCTAQHABIMBAKTCA U YAAISIITCSA, TIOTOM 3allyCKAalTCs 3aHOBO, a
UX ceTeBble ajipeca Bce BpeMsi MeHs0Tcs. B VHTepHeTe crcTeMoil 00HApYKeHUs
siBIIsieTCs cepBuC morcka uMeH DNS, cepBepa KOTOpOIt OAAep/KUBAIOT 6a3y TaHHBIX
UMeH M afpecoB VIS HUX U IIO3BOJIOT IIONB30BATENIM OBICTPO IEPEXOANUTH Ha
HyxHbII1 [P-aipec o mpocToMy UMeHH, HaXke eCliu ajfipeca ITOCTOSHHO MEHSOTCS.
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DNS wucnonssyercs u B kinacrepe Kubernetes. Kaxxmomy cepBucy, cosmaHHOMY
C TIOMOIIBI0 00BeKTa Service, IPHCBAMBaeTCs JOMEHHOE MMs, COBIIafalolee C
MMeHeM CaMOro cepBHuca. JTO AOMEHHOe MMs JOCTYIIHO TOJBKO BHYTPH CaMo-
ro KjacTepa, Ha KOXAOM €ro ysie, [Id JI000ro 3allyl[eHHOTO TaM KOHTeHHepa.
[l B3aMMOJENCTBYS CEPBUCH HAXOMAT HEOOXOMUMBIE UM I PabOTHI CEPBUCHI-
IapTHepHI 10 3apaHee n3BectTHoMy uMeHHU B DNS. V xaxporo cepsuca Kubernetes
IOJDKHO OBITH CBOE YHHKAJIBHOE UMSI.

JlaBaiiTe IPOBEPUM.

O6Hapy>xeHue cepBucoB yepes DNS

[Tepen mpoBepkoH OOCTyIla K MHUKPOCEPBUCY time-service yZOCTOBEPBTECH, UTO
BAIll TEKYITUII KinacTep paboTaeT ¥ HACTPOEH I KOMaHABI kubectl M cO3IaHHBIE
HaMU B IIPOIIUTBIX TiIaBax pa3BepToiBanue (deployment) u cepBrc mepeqaHs! B HETO
KOMaHIOM kubectl apply.

Y3HaTh, YTO JOMEHHOE HMMd CYLIECTBYET, MOXXHO, IIPOCTO BBLIIIOITHHUB KOMAaHOY
curl|wget time-service:8080 M yOOCTOBEPUBIINCH, YTO JOMEHHOE UM HAMAEHO,
COOTBETCTBYET aApecy Halllero MUKpPOCEpBUCAa WM IIPABUIILHBIA OTBET IIOJNYYEH.
OpHako BBIMTOMHUTH 3Ty KOMaHAY HAlO B KiacTepe (TO eCTh 3allyCTUB ee Ha
ONHOM U3 €ro y3JIOB, MJIM M3 KOHTEWMHepa, WM C IIOMOILBI0 CECCHUU SSH), kaxk
eciu ObI o6pamanMCL K CEpPBUCY time-service M3 APYroro MHUKpPOCEPBHUCA, TAKXKe
paboTarIrero B HallleM KiacTepe.

MoxxHO 6b1T0 6B HAIIKCATh IIPOCTOI CKPUIIT shell, yIIaKOBaTh €r0 B KOHTEIHED,
3allyCTUTh Ha KJIacTepe U IIPOBEPUTH €ro KypHaJIbHbIE 3aIUCH (KaK MbI 3HaeM,
COCTOSIIIIME U3 3aITHCEN CTAHJAPTHOTO BHIBOAA), HO 9TO UPE3MEPHO [IOJITO U CIIOKHO
IS IPOCTOM OTIIAJKH.

s mpoBepky mapameTpoB ceTd U uMeH DNS Ham moHamoO6UTCS OOBIYHBIN Tep-
MHHAJI C CAaMBIMH pacCIpOCTPaHEHHBIMM KOMaHAaMHU Linux, ¥ 3[1ech Kak HeNb3s
KCTaT! IIPUTOAUTCA CIEIUAIbHBINA BapUAaHT KOMaH/bI kubectl run. 9Ta KOMaHAa
3aIlyCKaeT OTCeK Ha OJHOM M3 Y3IIOB KiIacTepa M3 YKa3aHHOTro el oOpasa (image)
KOHTEHNHepa.

Mcnonb3ys KoY --tty, MBI IPOCHUM MHCTPYMEHT kubectl IIPUCOEUHUTD K 3aIly-
IIIEeHHOMY KOHTEIHepy SMyIITOp TepMHHAJa, a KIou -i (interactive) oTkpriBaeT
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3TOT TEPMHUHAI Cpa3y e IOCJe 3aIlyCKa KOHTEITHEpa U B TOM K€ CeaHce, KOTOPbINI
UICITONIB3yeTCs IS caMoll KoMaH s kubectl. Ocraercs BrIGpaTh 0o6pas Linux, koTo-
PBI¥ MBI 3aIlyCTUM, — IJIS STUX LeNeN KaK Helb3s JIy4llle IIPUTOJUTCA CAMBIN IIPO-
cToll 006pa3 busybox, OCHOBaHHBINM Ha KpaliHe MUHHMATUCTUYHON Bepcuu Linux,
IPUMeHSIeMOH IJI BCTPAauBaeMBbIX YCTPOIICTB, — pa3Mep 3TOro obpasa He IPEBBI-
II1aeT HECKOJIbKUX MerabaiiT, a pecypcoB TpeOyeT 3TOT KOHTEeIiHep COBCeM Maio!
[Tomo6HBII cOCO6 3arIsAHYTh BHYTPH KacTepa OUeHb YacCTO HCIOIB3YeTCs s
ornanku Kubernetes. ITocmequuit apryMeHT (-- sh) HCIONHSET IepBYI0 KOMaHIy
B KOHTelTHepe — 3T0 OymeT MHTepaKTuBHas obomouka shell.

$ kubectl run -i --tty busybox --image=busybox -- sh
/ #

3amycTuB HaIll KOHTEHHED busybox, MBI TyT e MOIYYUM JOCTYI K MHTEPAKTUB-
HOMY TepMHUHaIy, paboTaIleMy BHYTPU HAIIIETO KilacTepa. Termeps Mbl IIPOBEPUM
IOMEHHOe UM$ CBOero cepBrca (KOMaH[bI curl B oOpase busybox HeT, 3aTO €CTh
wget):

/ ¥ wget time-service:8080/nanotime -0 -
Connecting to 10.15.251.13:8080 (10.15.251.13:8080)
{"nanoTime":"1547850153973197546" }

Cepsuc paboraer, 1 IyTh K IPOCTOMY B3aHMOJEIICTBUI0O MUKPOCEPBUCOB B KJIacTe-
pe Kubernetes oTKpbIT — MM HEOOXOAMMO 3HATH IUIIb NMeHa CepPBUCOB-IIAPTHEPOB
U OTKPBIThIe MU ITOPThL. Heo6X0qMMOCTH HCKaTh U CHAOKATh CEPBUCHI TOYHBIMU
agpecamu [P u ynpaBnire STHMH afipecaMy HeT.

Temeps MBI TOCMOTPUM, KaK UMEHHO paboTaeT cucreMa o6HapykeHus nmeH DNS
BHYTpH Hamlero kiacrepa Kubernetes. C momormrpio 3amyleHHOro KOHTelHepa
busybox HaM JOCTYIIHBI BCe CHCTEMBI U BCE CeTeBble ajijpeca KiacTepa, M Telepb
MBI MOXXEM HCIIOJIb30BaTb 68.30BI)I€ CE€TEBbIE KOMaHbI Linux JJIs1 ITPOBEPKU HAITNUX
cepBucoB B DNS.
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/ # nslookup time-service
Server: 10.15.240.10
Address: 10.15.240.10:53

Name: time-service.default.svc.cluster.local
Address: 10.15.251.13

Kak MBI yKe yIOMSHYyIH, KQXJOMY CEpPBHCY, CO3MAaHHOMY C ITOMOIIbI0 O0OBEKTA
Service, IIPUCBAMBAETCS JOMEHHOE MM, COBIIAJAI0IIlee C UMEHEM CaMOTO CEPBHCA.
VIMeHHO 3TO MBI BUOMM B BBIBOJE KOMAH/BI nslookup, TIEpeNaB €il B KayecTBe
rmapaMeTpa MMs HAIlleTo cepBuca time-service (IIOKa OH eIMHCTBEHHBIN B HAILIEM
KiacTepe).

CepBuC time-service KOCTyIIEH He TOIBKO 10 IPOCTOMY HMEHU CEpPBUCA U3 0OBEK-
Ta Service, HO MbI BUIMM 1 O0Jee CII0KHOE COCTABHOE UM time-service.default.sve.clustes
910 oM PopMaT UMEHU CepBHUCA B CIlyuae MCIIOIb30BAHUS TOMOIHUTEThHBIX
IIPOCTPAHCTB MMeH (namespace) B Kiacrepe Kubernetes. Ml 11oka He UCIIOIB30BaIN
UX U y3HaeM O HHUX ITOpoOHee UyTh MO3Ke, HO IO CyTH 3TO CIIOCOO pas3fenuTh
KJIacTep Ha WHAWBUAYAJIbHbIE 30HBI, TIe BO3MOKHO HCIIONB30BATh OOHU W Te Ke
nMmeHa 06pekToB Kubernetes, 4To-To Bpojie makeToB B Java HIIM IIPOCTPAHCTB UMEH
B C#. Ecitu BBI He yKa3bIBaeTe IIPOCTPAHCTBO MMEH SBHO, BCE CEPBHUCHI U OCTATbHBIE
06bexThl Kubernetes cosmarorcst B mpocTpaHcTBe MO yMmomuaHuio default. Ecnu
BBI 3aXOTHTE BBI3BATh CEPBHC M3 APYrOro IIPOCTPAHCTBA MMeEH, IIPUOETCS YKa3aTh
MMEHHO TaKo¥ opMaT MIIH Iy Th KOpoue, IIPOCTO yKa3as IIPOCTPAHCTBO NMEH Uepes
TOYKY:

[umsat cepBuca] . [mpocTpaHcTBo mMeH = default]. [cepeuc = svc]. [obumin cyddu\
KCc anga knacrepa = cluster.local]

[uMs cepsucal] . [mpocTpaHcTBo uMeH = default]

Cyd¢ukc kmacrepa 0OBIYHO He MEHSIOT, M1 IpuMepa — B Kiactepe Google
Kubernetes Engine 310 cluster.local, HO IpH >KeJTAHWHU MOXXHO IIOMEHSTDH U €ro
— Kak IIPaBUIIO, 3TO CBA3aHO C B3aUMOJeIICTBHEM HMeH U3 HECKOIBKUX KIacTepPOB
OJHOBpEMEHHO U BCTpeyaeTcs He Tak 4acTo.
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Bce Tak ke MCITONB3Ys1 TEPMUHAI KOHTEHHEpPa busybox, IPOBEPUM, UTO U PaCIIU-
peHHbIe JOMEHHbIe UMeHa C MCIOIb30BaHHEM IIPOCTPAHCTB UMeH U CcypPuKcos
paboraroT:

/ ¥ wget time-service.default.svc.cluster.local:8080/nanotime -0 -
Connecting to time-service.default.svc.cluster.local:8080 (10.15.251.13\
:8080)

{"nanoTime":"1547850322608275624" }

/ ¥ wget time-service.default:8080/nanotime -0 -
Connecting to time-service.default:8080 (10.97.105.149:8080)
{"nanoTime": "1550678757460527000" }

[Mocne ucmonb30BaHUs KOHTEHEPA busybox MOXXHO BBIATH U3 TepMHUHana (exit),
HO OH OCTaHeTCs 3allyI€HHBbIM. BBl MOXeTe UIIN yIaluTh €ro U3 KIacTepa (YJ:[EU'[I/IB
OTCEK busybox ¢ IIOMOIIIBIO kubectl delete), MIIM OCTAaBUTHh MOJI HAaTbHEMIIINX
9KCIIEPUMEHTOB. 3aHOBO IPUCOEAMHUTh TEPMHUHAI K HEMY MOKHO CIEAyIOLIer
KOMaHIOM:

$ kubectl attach pod/busybox -i -t

O6Hapy>XeHne CepBNCOB C MOMOLLbIO
nepemMeHHbIX OKPY>XKeHUs

[Ipu mosiBIEHMH HOBOTO cepBHca ympasisoiuil ysea Kubernetes moGasmser B
Ka)XIbIN paboTaromuii B Kinactepe orcek (pod) HabOp mepeMeHHBIX OKPYKEeHUS,
COCTOSIIINX U3 UMEHU CepBHCA U TOANEPKIUBAEMBIX UM ITOPTOB. ITU IIepeMeHHBIE
comepkar [P-ampec, Mo KOTOPOMY CEPBHC MOKHO OOHApPY’)KUTb, M OTKPBIThIE MM
mopThl. MBI MOXKEM TIPOBEPUTH, UTO TaKHe IIepeMeHHble OyyT HoOaBIeHbl U IS
HAIllero cepBuca time-service. Vcmonp3yem 3amyleHHBIN B IPOIIIOM pasfene
KOHTeiHep ¢ Linux busybox (Mcmomb3ys kubectl attach) M IOCMOTpPHM, Kakue
nepeMeHHble, HAUMHAOIIUECsS C UMEHH HAIlleTo CEPBUCA, TOCTYIIHBI B OTCEKE:
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$ kubectl attach pod/busybox -i -t

/ # printenv | grep TIME_SERVICE
TIME_SERVICE_PORT=tcp://10.97.105.149:8080
TIME_SERVICE_SERVICE_PORT=8080
TIME_SERVICE_PORT_8080_TCP=tcp://10.97.105.149:8080
TIME_SERVICE_SERVICE_HOST=10.97.105.149
TIME_SERVICE_PORT_8080_TCP_ADDR=10.97.105.149
TIME_SERVICE_PORT_8080_TCP_PORT=8080
TIME_SERVICE_PORT_8080_TCP_PROTO=tcp

MoO>XHO HCIIOIB30BaTh 3TU IIepeMeHHBIe HAIPIMYI0 U3 TepMUHANA AJIS ITOAKITI0Ye-
HHUS K CEPBHUCY:

/ # wget $TIME_SERVICE_SERVICE_HOST:$TIME_SERVICE_SERVICE_PORT/time -0 -
Connecting to 10.97.105.149:8080 (10.97.105.149:8080)
{"time":"2022-05-26 22:51:37.750063401 +000Q UTC m=+168.111218195"}

B ocHOBHOM HCIIONB3YI0TCSA IBE IEpEMEHHbBIE OKpYKeHus — [VIMA CEPBWCA] _[SERVICE_-
HOST] u [WUMA CEPBWCA]_[SERVICE_PORT], oIpefensmIUe aapec cepBUCa U €TO
IIOPT, OCTaJIbHBIE IlepeMeHHbIe [00aBisaoTcd aua coBMmectumoctu ¢ Docker. Tlo
OONBIIIOMY CUETY HCIIONb30BaTh IIepeMeHHbIe OKPYKeHNUS He TOIBKO MeHee yI00HO,
yem nMmeHa DNS, Ho u He Bcerga pasyMHO — BO-IIEpPBBIX, IIepeMEHHBIE OKpYKe-
HUS JOOABIAIOTCSA BO BCE OTCEKM HEMEMJIEHHO ITOCIe ITOSBIEHUS HOBOIO OOBEKTa
Service, fa’ke €CIIM OH €IIle He TOTOB. B KOHIIe I'aBbl MBI y3HaeM, KaK OIIpeleaeTcs
roTOBHOCTH cepBuca B Kubernetes, n peanusyem Taxyio mpoBepKy TOTOBHOCTH IS
CBOETO HOBOTO cepBHca. Bo-BTODHIX, €clii OTCeK yske 3alyllleH, HOBbI€ CEPBHUCHI U
UX TIepeMEHHBIE OKPYKEHHS B HETO y)Ke He IOMagyT — TaK YTO CEPBUCHI JOIKHBI
OBITH CO3[IaHBI IO 3aITyCKa OTCEKOB, €CITH BbI HAMEPEHBI HCIIONb30BATh IIepeMeHHbIe
okpyxeHus. Kubernetes DNS — mamuOTO 6071€€ rubKas cucreMa.

CepBUCbI 1 METKU

Msr1 yBupenu, uto cepuchl Kubernetes mo3Bonsitor BaM HalTU MHKPOCEPBUC WU
IIPUJIOKEHNE II0 €T0 MMEHHU, IIOIYUHUTh €r0 CETEBOM afipec BHyTpHU KilacTepa U OT-
KpBITh coeinHeHNe. Kak nMeHHO cucTeMa 0OHapyKeHHs HAaXOQUT HAIll KOHTeIHep
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(paborarorruit BHyTpu oTceka pod)? Mcmomssyrorcs metku (label), koTopeie M
3ailaeM B 00BEKTe Service U 3aTeM IlepefiaeM B yIpaBisolIyo cucremy Kubernetes.
MeTtku 3amaroTcs B ceKUMU metadata U JOCTYIIHBI s m060ro o6pekra Kubernetes.
Bot 4T0 MBI yKa3anu B IIPOIILIOM pasfielie [T CBOETO MUKpOCepBHCca time-service:

metadata:
labels:
app: time-service

MBI BCIIOTB30BAIN BCETO ONHY METKY (app), M TAKHM 00pa3oM BCe OTCEKH, NMeI0-
II{/€ COBIIafieHNUe IT0 9TUM MeTKaM, OyAyT BEIOMPAThHCS IUIs JOCTYIIA Yepe3 CO3MaH-
HbII1 cepBrc. Korma MbI co3naBaiu Hatile passeprbiBarHue Deployment, MbI yKasaiu,
YTO M7 BCEX CO3MAAHHBIX B 9TOM YIIPaBIEHUH Pa3BePTHIBAHUIL Oy Ay T IIPUMEHATHCS
Te ke caMble MeTKH (IIabIIoH [T BCEX CO3/1aBaeMbIX OTCEKOB C KOHTEHEpaMU —
template.spec):

template:
metadata:
labels:
app: time-service

Hcnonp3oBaHre METOK ITO3BOJIAET OJHO3HAUYHO HAXOAUTD BCE 9K3EMILIAPEL, IIOAXO0-
asire st paboThl C CepBHCOM, HE3aBHCUMO OT TOTO, B KAKOM KOJIMUYECTBE OHU
CO3[JaHbl, KaKHe BEepCUH KOHTEHHEPOB B HUX 3aIyIIleHbl ¥ KaK OHH OOHOBISIIOTCS
U yIIPABIAI0TCA. [{71 OTIIafKM MOYKHO BOCIIONIb30BAThCSI PYYHBIM IIOMCKOM OTCEKOB
0 METKaM C IIOMOINBIO KIII0Ya --selector, yKasas [AJId HETO CIIMCOK METOK M UX
3HAUEHUI:

$ kubectl get pods --selector=app=time-service
NAME READY STATUS RESTARTS AGE
time-service-77d9656579-xrgb52 1/1 Running 0 11d

MbI 0)XpaeMo TONMYYMIIM €OUHCTBEHHBIM K3eMIUIP CBOETO MHUKpocepBuca (U
Oy4YuM Oolblile, ecnyi MPUMEHHM MacIITabHpoBaHUE) — 5TO eAMHCTBEHHBIE
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OTCEKH C TaKMM HAabOpOM MeTOoK. VIMeHHO 3TOT OTCeK OyHeT BBI3BIBATHCS Uepes3
cucreMy obHapyxeHus cepsrcoB Kubernetes.

OcHoBHble Tunbl cepBucoB B Kubernetes

Cepsuc B Kubernetes — 3To Touka JOCTyma K IPHUIIOKEHHIO Yepe3 CeTeBOI ITOPT.
BapI/IaHTOB TAaKOT'O NOCTYIIa MOJKET OBIThH HECKOJIBKO, 1 0COOEHHO Ba)KHO B OnHa-
MHYeCKO, MacmTabupyeMoii cpene 3amycka Kubernetes obecrieuuts mogmep:xky
pa6OTbI C IIpUJIOKEHUEM, pa60TaIOH_II/IM BO MHOJKECTBE 9K3EMILIIAPOB. Bstom Cliydae
06paTHThCA HAIPAMYIO K ero [P-anpecy u mopTy 6yaeT HeIpaBUIBHO — MBI IIPOCTO
OygeM MTHOpHpOBATh OCTalbHBIE SK3eMIUIpHL. B mpocreiiliem ciyyae ROIDKHA
OBITH BO3MOKHOCTb BBIOpAaTh OOUH M3 JK3EMIUIAPOB IMPUIIOKEHUS CIyUYaiHBIM
06pa30M NN MUKIN4YECKH. Honnepmka ANHAMHWYECKUX dK3EMILISIPOB B Kubernetes
HCIIONIB3YeT 0COOYI0 CeTEBYI0 apXUTEKTYPY U TPU OCHOBHBIX BHU[Ia CEPBUCOB (II0JIE
type B OIMCAaHHU 00BEKTA Service):

« ClusterIP. 9To THI cepBuca o ymondyaHuiw. Cepsuc OyaeT HOCTyIeH uepes
[P-agpec B KIacTepe, BHyTpHU CeTH KilacTepa, X He Oy[eT JOCTyIeH CHapyXH
kiactepa u B liHTepHeTe. OcTanbHble MUKPOCEPBUCHI U YAaCTU IPUIOKEHUA
CMOTYT HaiTH 3TOT afpec uepe3 obHapyxeHne nMeH Kubernetes DNS. loctyn
K 9K3eMIUIgpaM (KOHTEHHepaM) 9TOT0 MUKpOCepBHca 00eCIIeunBalOT BUPTY-
anpHbIl [P-agpec u mpoxcu-koMmoHeHT kube-proxy, 0co6eHHOCTH KOTOPOTO
MBI ceifyac paccCMOTpHUM. B 60IbIINHCTBE ClTydaeB MHKPOCEPBHCHI (KaK COCTaB-
HBI€ YaCTH IPUIIOKEHMUsI) SBIAIOTCS BCIIOMOTATEIbHBIMU U HE HOIDKHBI OBITH
OOCTYIIHBI U3BHE — 9TO MOAXOMAAIINIM I HUX TUII CEPBUCA;

 NodePort. IlopT Ha kaxa0M y3ie Kiacrepa. [l cepBuca OTBOAUTCA YHUKAIb-
HBIIT HOMep IopTa (6HUMAHUe — OH He co6nadaem ¢ HOMEPOM NOPMa Camozo
npunosxcerus!). ITOT MOPT OTKpHIBaETCs Ha BceX y3iax Kinacrepa. Homep mopra
BBIOMpaeTCs M3 CIEIMAIbHO OTBENEeHHOro auanasoHa. OOBIYHO 3TOT THII
CepBHCa XOPOIUI Il HECTAHAAPTHOI HACTPOMKU OalaHCHPOBKU HATPY3KU —
CHleNaTh 3TO Yepes3 eqUHbII HOMep IIOpTa U BCe y3IIbl KilacTepa mpoire. Taxxke
K 9TOMY THUIIy CE€pBUCA JIeTue IMONYyYUTh JOCTYI I OTIAaAKU — JAOCTAaTOUHO
CHeNaTh Iepeajipecaliyio IOPTOB C JII0O0To y3ia KiacTepa WIN OOpaTHUThCA
HaIpsaMyIo K y31Iy, K KOTOPOMY y Bac e€CThb HOCTYII;
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« LoadBalancer. BamaHCHPOBIIIUK HATPY3KHU, BCTPOEHHBIH B Kiacrep. OOGbIUHO
OH IOCTyIIeH TONIBKO B IyONHUYHBIX oOnakax, Takux kak Google Cloud numun
AWS (u memoctymeH B aMmynsaTopax Docker u minikube). ITo cyTu, cepsuc
cosmaercs ¢ turiom NodePort, a 3aTem K HeMy TIOIKITIOUAeTCsi GaTaHCUPOBIIUK
HArpy3KHU OT IpoBatifepa obmaka. OOBIYHO TO [IENAETCs I eqUHON BHEIII-
HEeW TOYKHU Bxofa B mpuioxeHue us Nureprera. O6paTuTe BHUMAHUE, UYTO
CTOMMOCTH TaKOTO GaIaHCHPOBILMKA MOXET OBITH BecbMa HeMaiori! M yske
HCIIONIb30BAIM STOT THII CEPBHCA B CAMOM Hauaje 3HakoMmcTBa ¢ Kubernetes
ISl CBOMX TIEPBBIX TECTOB.

BupTyanbHblie IP-agpeca. Kube-proxy

Bce MBI mpuMepHO IpefcTaBiseM, Kak paboTaeT cucTeMa JOMEeHHBIX uMeH DNS —
Ha K&)XKI0e UM TeM WM HHBIM CII0CO00M, OOBIYHO € IIOMOIIBIO 3alKceil ThIa A,
BO3BpAIIlaeTCs CIIHCOK TOYHBIX IP-apecos, U 110 9TOMy afpecy HaXOMUTCS UITH CaM
cepBep, WK (Jallle) TOUYKA BXOJa B KIacTep, 0OBIYHO 9TO cepBep OalaHCHPOBIIHKA
Harpysku. B mupe Kubernetes cepsucekl paboraror BHyTpH oTcekoB (pods), mpu
CO3JaHHM OTCEKa IIPU MAaCHITa0MpOBAaHUU, OOHOBIEHUAX, HOBBIX BEPCHAX BCEM
UM IIpHCBauBaioTcsa HOBBIe [P-ampeca BHyTpH KitacTepa. ITO MOXKET IIPOUCXOTUTH
gacTo u 6bIcTpo, M Kaul DNS mpocTo He ycreeT 0OHOBUTBH CIIHCOK afpecos, IIO
KOTOpBIM Hazio obparuthbcs. Perenne B Kubernetes — supryansusie IP-agpeca.

Bupryansasie [P-anpeca He yka3bIBalOT Ha KOHKPETHBIN CepBep MU BUPTYaTbHBII
orcek. BMecTo 9TOr0 OHM CIy)KaT TOYKOI Iepeagpecaliiy Ha CIIUCOK CYIIECTBY-
IOIIUX B JAHHBIM MOMEHT OTCEKOB, COOTBETCTBYIOIIUX cepBucy. Kak Mbl BUmeNH,
CITHICOK 9THUX CEPBUCOB OTIPEENAeTCs BHIOOPOM 110 MeTKaM. Harpsimyo o6pararscest
K HUM He mony4urcs. s obecrieuenus nx paboTsl B KasKIoM y3ie (node) kiacrepa
Kubernetes paGoTaer BcriomMoratenbHbIN HTpOKCH-KOMIOHEHT kube-proxy. Uepes
9TOT MPOKCHU IIPOXOIUT BECh CETE€BO TpaduK y3ia OT BceX pabOTAIIUX B HEM OT-
CeKOB (1, COOTBETCTBEHHO, HAXO/ISIIIUXCS B HUX BAIIIUX KOHTEHHEPOB C CEPBUCAMMU).

[Tpu obpamennu k BuptyansHoMmy IP-ampecy kube-proxy HaxomuT crmcok coot-
BETCTBYIOIIMX 3TOMY afipecy OTCEKOB (II0 MeTKaM CepBHCa) M BHIOMpaeT OMUH U3
HUX. BbI60p OMHOTrO M3 MHOXECTBA OTCEKOB, €CIIU CEPBUC paboTaeT BO MHOKECTBe
9K3eMIUIIPOB, 3aBHCUT OT HACTPOEK CaMOTO KJacTepa — KaK IIPABUIIO, 3TO WM
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CIIy4alHBIH MOPANOK, UIIN KIACCUYECKUN MUKITMYEeCKUN BbI60p, OH K€ «KapyCellb»
(round robin).

Ha cxeme 10 BBITJIIAUT IIPUMEPHO TaK:

Ynpaenexuune Kubernetes
l

Y3en (node)

OTcek n KOHTENHEp
3anpoc agpecor no DNS

Cluster IP
(BMpTYaNsHBIA)

kube-proxy

——— AN

OTcek (KOHTEHHEP) cepBuca Otcek (KOHTEAHEp) cepeurca
Sxzemnnap 1 Sraemnnsap N

Tereps xapTHHa co3maHus U pabOTHI CEpPBUCA CTAHOBUTCS IIOJTHOI: IIPH CO3JaHUU
HOBOTO 00BEKTa Service B KiIacTepe CO3[aeTCs HOBBIM BUPTyalbHBIN [P-anpec u
IIPOKCH-KOMIIOHEHTHI kube-proxy Ha Bcex y3max [00aBISIOT €ro B CBOM CIHCKU
anpecos. Ilocie Toro xak cepBuC TOTOB K paboTe, oOpallleHHe II0 9TOMY BHUPTY-
aIbHOMY afipecy Ilepeajipecyercsi K OQHOMY U3 OTCEKOB, KOTOpPble OTHOCATCSH K
cepBucy (mouck mo MeTkam). Ilpu Iepesamycke OTCEKOB, YBEIMYEHUU U yYMEHb-
IIIEHU Y UX KOJIMYecTBa IIPHU MacIITabupoBaHUH, UX 0O0HOBIeHNH cocTosiHUe kube-
Proxy IIOCTOSHHO OOHOBIISIETCS, IT03BOIISAA pabOTAIOINM B KIacTepe CepBHCaM IIpo-
3pauHO paboTaTh C BUPTYaAIbHBIM aJpecoM, COBEpIIEHHO He BOJHYSCh 000 Bcex
MIPOUCXOAAIINX 32 €ro KyJIHucaMH IlepeMeHaX. JDTO BeJIMKOJIeIIHas BO3MO)KHOCTh
peanu30oBaTh B3aMMOJEICTBUE OONBIION I'PYNIIBI paclpefelleHHbIX CEPBHUCOB B
O4YeHb JUHAMUYHOM, IIOCTOSHHO MEHSIOIIEeMCS] COCTOSHUU.
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Pa3Bepr|Ba|-w|e HECKOJIbKUX cepBuUcCoB

VTax, MBI IOHANHN, UYTO MOKEM HaXOJUTD CEPBUCHI IIPOCTO 110 UX UMEHH, UCIIONIb3Yd
BcTpoeHHYI0 B Kubernetes momgmepsxky DNS. MbI paccMarpuBaeM He TOJIBKO BO3-
MoxxHOCTH Kubernetes, Ho 60ibIiie HeltoCpeACTBEHHO pa3paboTKy HOBBIX 0OJIAUHBIX
CepBHCOB M UX paboTy B Kiacrepe. [laBaiiTe HaIuIeM HOBBII CEPBUC, KOTOPBIH
Oyner paboTaTh Ha TOM K€ CAMOM KJIacTepe, I'fle B IIPEBIAYIINX ITIaBaX MBI yKe
TECTHUPOBAIIU U 3aITy CKAJIH IIPOCTEHIIINIT MUKPOCEPBIUC AT OIIpefielleHHs TEeKYIIeTO
BpemeHu. Koj aroro cepsrca OymeT obpamaTbcs K CEpBUCY BPEMEHH, IIONYJaTh
TEKYIIIEE BpEMA (Hpe]:[CTaBI/IM TUIIOTETUYECKH, UTO OTJIeJIbeIfI CEpPBUC BpEMEHU
IIO3BOJIUT HAM PEIINTh 3a/lauy TOUHOI CHHXPOHHU3ALNK) U OIIPeIelIATh, BBIXOTHOM
M cerofiHs AeHb. Kak MBI IpekpacHO MOMHHM, B MHPe MHOTO YacCOBBIX IIOSICOB
(time zone), B HEKOTOPHIX U3 HUX MAHH pa3HbIe, IO9TOMY TAaKOH CEPBUC HOIDKEH B
KauecTBe IapaMeTpa 3HATh YaCOBOM IIOSIC, I KOTOPOTO OIIpefeNseTcsl BBIXOMHOM
neHb. Bo3aMoxHO, Takoll cepBUC HaM IPUTOAMUTCA MO3%Ke A7 CO3NaHus KaJleHaaps
U OPYTUX YCIYT.

CoszgaHue BTOPOro MUKPOCEPBHUCa, KOTOPBII HOIKeH OyeT UCIIoIb30BaTh 6UOIHO-
TeKy C IOAMEPXKKOI YaCOBBIX IIOSCOB M MHCTPYMEHTBHI JUIs paboThl C KaJleHAaps-
MH W [aTaMH, KaK HeJb3sl JIydllle IIOMOXKeT HaM YBHJETh, KaK JIETKO COeJUHUTD
COBEpIIIEHHO pa3Hble TEXHOIOTUMU U IOAXOAbI K pa3paboTKe B OJHOM KiacTepe
Kubernetes. [Ins ompeneneHuss 4acoOBOTO IOSiICA U BBIXOMHBIX MHEH KCIIOIb3yeM
Java, TouHee, BCTpOEHHBIN B OCHOBHO¥M Habop 6mbOmmorek SDK maker java.time,
nns B3aumoperictsud B cruiie HTTP/REST mpuMmeHHM IpocTyio UM KOMIIAKTHYIO
6ubnuorexy Spark, koropas OymeT paboTaTh CO BCTPOEHHBIM cepBepoM Jetty, a
paboty ¢ ¢popmarom JSON opranusyem c momorrso 6ubnuoreku Google GSON.
Kak mpaBuno, Han6osee pacIipocTpaHeHBI CepBUCHI Ha OCHOBe OHOIMOTEK Spring
Boot, HO OHU HEMHOTO TeperpysKeHbl PyHKIIMOHATFHOCTHIO AT HAIIIETO ITPOCTOTO
TecTa.

B pesynbprare TEXHONOTUU [ABYX HAIIUX CEPBUCOB OyMyT OTIMYATHCS Kak HEOO U
3eMIIsi, HO, KaK MBI YBUUM, YCTPOUTh UX B3aMMOJENCTBUE U Pa3BEPThIBAHUE B
OTHOM KitacTepe (BO3MOKHO, Iake Ha OTHOM U TOM JKe y3ie) ¢ Molbio Kubernetes
OymeT mpocTo.

I/ITaK, HalmuImeM CEPpBHC BBIXOOHOI'O JHI:
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package com.porty.k8s;

import com.google.gson.Gson;
import org.slf4j.Logger;
import org.slf4j.LoggerFactory;

import java.io.InputStreamReader;

import java.net.URI;

import java.time.DayOfWeek;

import java.time.Instant;

import java.time.Zoneld;

import java.util.EnumSet;

import java.util.concurrent.atomic.AtomicBoolean;

import static spark.Spark.*;

kK
* [lpocTovi cepBuc Ha ocHoBe Spark/Java, 3anpawvBawwmyii BpeMsl y MUKPOCepsB \
nca time-service u
* BO3Bpawanwmi pe3ynbTaT - BbIXOAHOW JIN feHb B YKAa3aHHOVW BPEMEeHHOW 30He\
, W Kakowl MIMeEHHO 3TO
* BbIXOAHOW .
*/
public class WeekendService {

private static Logger logger =
LoggerFactory.getlLogger (WeekendService.class);

private static AtomicBoolean ready = new AtomicBoolean(false);

public static void main(String[] args) {
port(5678);

Gson gson = new Gson();

// CTpaHa v ropof Al BbISICHEHUST BbIXOAHOrO AHS KOAMPYETCs rpsiMo B ry\
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™
// 3anpoca HTTP
// npumep: /weekend/Europe/Moscow
get("/weekend/:country/:city", (req, res) -> {
Zoneld timeZoneld =
Zoneld.of(req.params("country") + "/" + req.params("city"));
logger.info("3anpoweH cTaTyc BbIXOAHOrO AHS AN 30Hbl {}",
timeZoneld);
// 3anpawvBaem BpeMsi OT BCMOMOIraTe/lbHOrO cepBuca v rnpeobpasyem
// ero B obbekT C JAaHHbIMU
TimeServiceResponse timeServiceResponse = gson. fromJson(
new InputStreamReader (
URI.create("http://time-service:8080/nanotime").
toURL().openStream()),
TimeServiceResponse.class);
// vcnone3yeMm naker java.time A foflyYeHus: LaHHbIX O TeKyleM fAHe
Instant millisTime = Instant.ofEpochMilli(
Long.parselLong(timeServiceResponse.getNanoTime()) / 1000000);
DayOfWeek dayOfWeek = millisTime.atZone(timeZoneld).getDayOfWeek(\
);
boolean isWeekend = EnumSet.of(DayOfWeek.SATURDAY, DayOfWeek.SUND\
AY)
.contains(dayOfWeek);
return new TimeZoneReply(isWeekend, dayOfWeek.name());
}, gson::todson);
}

// CTaHAaPTHbIVI KIacC C AaHHbIMW A1 rpeobpasoBaHvsl pelyrbTaTa cepsuca \
B8 JSON
static class TimeZoneReply {

private boolean weekend;
private String day;
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TimeZoneReply(boolean weekend, String day) {
this.weekend = weekend;

this.day = day;

public boolean isWeekend() {

return weekend;

public String getDay() {
return day;

// CTaHAaPTHbIVI Kacc C AaHHbIMW A7s roflydyeHus: aaHHbix JSON oT cepsuca
// time-service
static class TimeServiceResponse ({

private String time;
private String nanoTime;

public String getTime() {

return time;

public void setTime(String time) ({

this.time = time;

public String getNanoTime() {

return nanoTime;

public void setNanoTime(String nanoTime) {

this.nanoTime = nanoTime;
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Ko kpaTok m moctaToyHO MH(OpMaTHBeH caM IO cebe — MBI HMIIOPTHpPyeM
craTHyecKkre MeTonbl 6ubimuoreku Spark m 3amaeM pegKo MCIONIB3yeMBIH HOMep
IIOpTa METOJOM por t, UTOOBI 36€KaTh KOHMIUKTOB U ITyTAHUIIBI C IIXPOKO PACIIPO-
CTpaHEHHBIMU HOMEpAaMH IIOPTOB IIpU TeCTHpoBaHHHU. OCHOBHOI MeTOJ HaIIlero
HOBOTO cepBuca — obpaborka HTTP-3ampoca GET mo mapmipyty /weekend. s
IIPOCTOTHI OOpaIlleHHs K CepBUCY HEOOXOMMMBbIe HaM IIapaMeTpbl I yKasaHUs
yacoBoro mosica 3agarorcs mpsmo B Mmapuipyte HTTP, a He momomHuMTenbHBIMU
IapaMeTpaMy, TaK YTO IJI TOTO YTOOBI BBIICHUTH, BBIXOMHOM JIN JeHb B Mockse,
HY>KHO Oy/ieT BBI3BaTh afpec /weekend/Europe/Moscow.

Jlist TToTydeHus: BpeMEHH HUCIIONB3YETCs Y)Ke CO3MAHHBIN UM Pa3BEPHYTHIA HAMU
B Kkmacrepe Kubernetes cepBuc time-service u 3apaHee W3BECTHBIN HaM HOMep
IIOpTa, 10 KOTOPOMY K HeMy MOKHO o6patutbcsi. Mbr ncmonssyem kimacc URL u
OTKpbIBa€M C €ro ITOMOIIbI0 TIOTOK HaHHBIX I uTeHHs InputStream, Hy a ToT,
B CBOIO OUepenib, IpeobpasyeTcs B 0OBEKT ¢ JaHHBIMU Java TimeServiceResponse
¢ momortrpio GSON. [{is mpeo6pa3oBaHusi HEOOXOAUMO COBIIa[ieHUE TIONEH U HX
THUIIOB MEXIY AaHHBIMU JsON U KIIACCOM Java.

Hanee MpI mpeobpasyeM BpeMst ¢ TOUHOCTHIO JO HAHOCEKYH[], KOTOpOe HaM IIpefo-
CTaBJIeT CepBUC time-service, B MUIUIMCEKYHAB! M, HCIIONB3Yys dIIeMeHTapHbIE
npeobpazoBanus 6ubnuoTeku Java Time, momyuaeMm JeHb HEleNH B YKa3aHHOM
YacoBOM TIIOsiCe, JIETKO BBIBOMS, BBIXO[HOW JIM 3TO AeHb. [lajee maHHBIE YIIaKoO-
BBIBAIOTCS B 00BEKT TimeZoneReply U mpeobpasyroTcs B Json ¢ momotbio GSON.
Bce meranu MCmombh3yeMbIX METOHOB U OMOIHMOTEK JIETKO MOXXHO HAWTU B UX
OOKyMeHTanuu B VIHTepHeTe.

Haxonen, uto6pl MMeTh IMIpPEACTABIEHME, UTO MPOUCXOAUT B y)Ke paboTaroiieM
cepBHCe, MBI IIPHMeHsSEM pacIpOCTPaHeHHYI0 OMOIMOTEKY I 3aIIMCH Ky PHAIOB
(logs) B Java — SLF4]J. Be3 momonHUTEIBHOI HACTPOIKH KypHAIbI OyAYT HCIIOIB30-
BaTh OpMAT 10 YMOIUYAHUIO (KaK IIPaBUIIO, C yKa3aHUEM BpeMeHH, UMeHU II0TOKa
thread u HazBaHMsa 00BEKTA, CO3MABIIIETO 3AIKCH), YTO OOBIYHO BIIOJHE OCTATOYU-
HO, U BBIBOAUTH 3alMCHU B CTAHJAPTHBIN BbIBOA. Kak MbI 3HaeM W3 BBeE€HUs B
Kubernetes, 310 ocHOBHO¥ c1moco6 paboTsI ¢ KypHalnaMH B KOHTeliHepaX. Boiee
Toro, nHPpacTpyKTypa Spark Taxxe ucmonsayer SLF4] nns 3anucu xypHaIoB.
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C6opka cepBuca n o6pas KoOHTeliHepa

Konnenuus o61avyHOrO IPHMIIOKEHUS WU €r0 YacTH B BHUMAE OTHAEIBHOTO MUKPO-
cepBHCa AUKTyeT YIIaKOBKY B KOHTEHHep, UTO MBI U CHeJaeM C ITOMOIIBI0 YiKe
XOpOIII0 HaM 3HakoMoro mHcTpyMeHTa Docker u ero mexmaparuu ajs omucaHus
obpasa koureitHepa Dockerfile. [Ins Hauana ucmoiap3yeM CTaHOAPTHBIN A Java
crioco6 cOOPKU MPOEKTa U OMUCAHUS €T0 3aBUCUMOCTEN U GUOTUOTEK C ITOMOIIBIO
nncrpymenra Gradle (MokHO ucmonb30BaTh U Maven, HO A TAaKUX HEOOTBIIMX
IIPOEKTOB OIHcaHue cOOpku mpoekTa ¢ momoinbio Gradle uyTs Oonee kpaTko U
BBIPA3UTENBHO, UeM HCITONb3yeMbIii B Maven XML):

plugins {
id 'java'

group 'com.porty.k8s'
version '@.1.0-SNAPSHOT'

sourceCompatibility = 1.8

repositories {
mavenCentral()

dependencies {
compile "com.sparkjava:spark-core:2.7.2"
compile "org.slf4j:slf4j-simple:1.7+"

compile "com.google.code.gson:gson:2.8+"

// ocobbin crnocob ynakoBKW cepBuca java B KOHTENHep —
// BCce BuBnMoTekn cknajbiBaeM B «TONCThIA apxune» (fat JAR)
jar {
manifest { attributes "Main-Class": "com.porty.k8s.WeekendService" }
from {
configurations.compile.collect { it.isDirectory() ? it : zipTree\
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(it) }
}

®daitn cOOpKU 00BSBIIET Ha3BaHHME M BEPCHUIO IPOeKTa ([JIsd IepBOil BEpCHH, CO-
IJIACHO IIOMYJIIPHOMY CIIOCO0Y CeMaHTHYEeCKOTO BEPCHOHUPOBAHHUS semver .org,
006b1YHO HCTONb3yoT 0.1.0), 3aBucumoctu o1 6ubauorex Spark, GSON u xypHa-
nuposanus SLF4] u, camoe mHTEpecHOe, cobupaeT Bce HEOOXOUMbIe 3aBUCHMOCTH
B «TOJCTHIN» apxuB JAR u 00BsBIsSET €ro Kiacc ¢ METOOOM main(). To pacmpo-
CTpaHeHHas IIpaKTHKa AJIf YIIPOIeHNs CO3[JaHNs KOHTeHepa I IporpaMM Java,
4TOOBI YMEHBIIIUTH KOITUPOBAHUE OOBIYHO HEMAIEHBKOTO KOIHUECTBA TPeOyeMbIX
st paboThI MOTOTHUTENBHBIX OubmroTek JAR. dxocucrema Spring Boot mommep-
KMBaeT eJUHBIN apXUB, HO HEMHOTO TSDKeNIoBaTa AJIs TAaKOI'0 MUKPOCKOIIMYECKOTO
cepsuca. CobpaTh HAIIl CEPBUC B «TONICTHII» apXUB TEIIEPh dJIeMEHTapHO:

$ ./gradlew build

B pesynpraTe MBI IOTyYHM apXHUB CO BCEMHU 3aBUCUMOCTSIMU B AUPEKTOPUU IIPOEK-
Ta build\libs.

CosgamuM 06pa3 KOHTeliHepa, IPHUMEHUB TEXHUKY MHOTOCTYIIEHYATON COODKH,
paccMOTpeHHYI0 HaM! B pasziene o cOopke 006pa3os image:

# [lepBasi cTyreHb Ha OCHOBe CTaHAapTHoro obpasa Gradle (Bepcusi 6.9)
FROM gradle:6.9-jdk11 as builder

# JlupekTopus AS (pansioB rNpoeKkTa
WORKDIR weekend-service/

# Konvpyem @avii c60pku Y NCXOAHbBIVI KOZ
COPY build.gradle ./
COPY src/ ./src/

# (Cbopka
RUN gradle build
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# Bropas cTyrneHb A/ OKOHYaTeslbHOW Ccbopku
# MuHmmaneHas Bepcuss JRE, Bepcusi 11, oTkpsiTas sepcuvs OpenJDK

FROM openjdk:11-jre-slim

# Takasi xe AupeKkTopus

WORKDIR weekend-service/

# Ckonmpyem apxuB JAR n3 nepsovi CTyrneHu

COPY --from=builder home/gradle/weekend-service/build/libs/weekend-serv\
ice-0.1.0-SNAPSHOT. jar

# 06bsgBuM cBOW MopT
EXPOSE 5678

CMD ["java", "-jar", "/weekend-service/weekend-service-0.1.0-SNAPSHOT. j\

ar" ]

Heranu cObopku Hairero o6pasa yKasaHbl B KOMMeHTapusx B ¢aiine Docker file u
HaM y’Ke XOPOIII0 3HAKOMBI. [{JIs1 TOTyueHus YUCTOM COOPKH MBI COOMpaeM PHITO-
’KEHUe TIOJIHOCTBIO 32aHOBO BHYTPH IIpoliecca cOOpKM caMoro obpasa KOHTeHHepa.
[lepBast cTymeHb ocHOBaHa Ha craHmapTHOM obpaze Gradle u JDK 11. 3amersre,
Bepcus Gradle saguxcuposana — Mbl ucmonb3yem 6.9. ITO OYeHb WHTEPECHBIN
IIpUMep IIpefOTBpalleH s BOSMOXKHBIX OLINO0K — eciIu ObI BEIOpaiu o6pas latest
6e3 Bepcuu Gradle, MpI aBTOMaTHUeCKH Tepenuty Obl B KaKOM-TO MOMEHT Ha
HoByI0 Bepcuio Gradle 7, B KOTOpoil HekoTOpble KOHCTpyKnuu mpexsero Gradle
6 TepecTany IOAAEP)KUBATHCA, M CIOManu Obl Hairy cOOpKy. ABTOMaTHYeCKOe
oOHOBIIEHUE BepCHUil TpeOyeT ITOCTOSHHOM MOANepKKH!

Mp1 komupyeM TOIBKO (paitm cOOPKM M MCXOOHBIM KOJ M T€M CaMbIM TapaHTH-
pyeM HOBYH0 cOOpKY, He 3aBUCALIYI0 OT COCTOSHHUS OHONMOTEK M 3aBHCHMOCTEN
Ha JIOKaJIbHOM MamnHe. I[lonydeHHBIN apXuB KOIMPYETCS BO BTOPYH CTYIIEHD,
ONITUMU3NPOBaHHYI0 Bepcuio (s1im) JRE Bepcuu 11 (Ha MOMEHT HATUCAHUS BEPCUHU
Java 11 mna Linux Alpine emie He ObTO, OOBIYHO 3TO CAMBIN KOMIIAKTHBIN II0
pasmepy BapuaHrt). [Ipu 3amycke KOHTelTHepa MbI IIPOCTO BHI30BEM OCHOBHOM KJIacc
U ero MeTOx main( ), 3allMCaHHBIN B MaHHUpecTe apxuBa JAR.

Eciu Bamt ¢aiin cOOpKU U MCXOTHBIN TEKCT HE MEHSIOTCS, TO cOopKa obpasa 6ymer
Me[JIEHHO TOJIBKO B ITEPBBII pa3 — B IMOCIIeRyoIue pa3sl cpaboraer ka1 Ho, 6e3
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COMHEHUS, B Kojie Oy/1eT MHOTO U3MEHEHMUI, U VI HAIIMCAaHHOTO HaMmu Docker file
9TO O3HAYaeT CKauMBaHUE BCEX 3aBUCHMOCTel M3 perosurtopus Maven Central
BHOBb M BHOBb IIPH KXIOHM cOOpKe, M TOJNBKO IIOTOM HAET KOMIIMIIAIUS Koja —
5T0 OyieT 3aHUMAaTh HeMaJoe BpeMs IIPU KKIOM ITOIBITKe cOOpaTh OOHOBIEHHOE
MIPUIIOKEHHE.

CyIecTByIOT pelleHHs, YCKOPSIOIIHe STOT IIPoIiecc, HallpUMep, XpaHUTh 3aBUCH-
MOCTH IIPMIIOKEHNS TaK, YTOOBI OHU KIIIIMPOBAIKCH OTAENIBHO OT Koa (OTJeIbHBII
cioii layer B o6pase). Jlyudire Bcero momokeT HaM HHCTPYMeHT Jib, cosmaHHBIHI
B KommnaHuu Google. MbI ero yske KpaTKo yIOMHUHAIIM, pacCMaTpHUBas ajbTepHa-
TUBHBIE MeTO/bI COOpKHU 06pa3oB. YToOb! H36ekaTh HedaPHEeKTHBHON U MeqIeHHOI
c60pKN Java-IIpUIIOKEHNH € IIOCTOSHHBIM CKaUMBAaHMEM 3aBUCHMOCTeH u3 MHTep-
Herta, Jib 6ymer ncmonp3oBaTh ToKanbpHbIM ka1 Gradle mimm Maven u sHAUNTEITBHO
OITHMU3HPYET IIPOIiecc.

s pa6oTs! ¢ Jib Hy)KHO THUIITS [OGABUTH OMUH ILTarUH:

plugins {

id 'com.google.cloud.tools. jib' version '3.2.1'

[TocTpoum o06pa3s, ucnoiab3ys Bce Ty ke Bepcuio 0.1.0 B KauecTBe METKU, U IIOCIe
5TOTO OTIIPABHUM €ro B IeHTpanbHbIN perosutopuii Docker Hub, uTo6s1 06pas cran
OOCTyIIeH IJIsl yAaleHHbIX KJIAcTepoB (KaK MbI IIOMHHUM, 3TO He 0053aTeNbHO IIpU
HCIIONTb30BaHUH JIOKAJIBHOTO KilacTepa, Takoro kak minikube mnu Docker, Ho st
minikube Hago momoHUTENHHO 3aTPY3UTH 06pPa3):

$ docker build . -t {Bawa_yuverHas_sanuncb_Docker }/weekend-service:0.1.0

$ docker push {Bawa_yuerHasa_sanunce_Docker } /weekend-service:0.1.0

Ecnu BbI ncmons3ayere Jib, To HOCTpOUTH U OTIIPaBUTH 00pa3 B PEIIO3UTOPHIL II03BO-
seT chuepyrolas mpocras koManaa. [loBropable cO0pku 06pasa mpy U3MEHEHUSX B
kope 6yyT B pasbl ObICTpee, a pa3Mep 06pas3a IpU STOM 3HAYUTEITBHO YMEHBIITUTCH,
fake TI0 CPaBHEHUIO C HaIllell ABYXCTYIIEHYATOH COOPKOI 3TO OydeT BBIMIPHIII
0K0JI0 50%!
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$ ./gradlew jib --image={Bawa_yuerHasa_sanvce_Docker }/weekend-service:0.\
1.0

JlokanbHasa npoBepka

[Ipexxme 4yeM IIOTPy3HTBCS B cO3[aHUe pasBepThiBaHHA Deployment m cepsuca
Service mima kiacrepa Kubernetes, Bcerna OymeT OTIMYHOI MBICIBIO IIPOBEPUTH
IIOJTy4eHHBIIT 00pa3 KOHTelHepa Ha paboTOCIIOCOOHOCTD, 3allyCTUB €r0 Ha CBOEH
JIOKAJIbHON MalllHe C IIOMOIIBIO TOTO ke HHCTpyMeHTa Docker  komaHbI run:

$ docker run -p 5678:5678 {Bawa_yueTHasa_sanncb_Docker } /weekend-service:\
0.1.0

[Thread-0] INFO org.eclipse. jetty.util.log - Logging initialized @233ms\
to org.eclipse. jetty.util.log.S1f4jlLog

[Thread-0] INFO spark.embeddedserver. jetty.EmbeddedJettyServer - == Spa\

rk has ignited .

[Thread-0] INFO spark.embeddedserver. jetty.EmbeddedJettyServer - >> Lis\

tening on 0.0.0.0:5678

[Thread-0] INFO org.eclipse. jetty.server.Server - jetty-9.4.z-SNAPSHOT, \
build timestamp: 2017-11-21T21:27:37Z, git hash: 82b8fb23f757335bb3329\

d540ce37a2a2615f0a8

[Thread-0] INFO org.eclipse. jetty.server.session - DefaultSessionIdMana\

ger workerName=node®

[Thread-0] INFO org.eclipse. jetty.server.session - No SessionScavenger \

set, using defaults

[Thread-0] INFO org.eclipse. jetty.server.session - Scavenging every 660\

©0Oms

[Thread-0] INFO org.eclipse. jetty.server.AbstractConnector - Started Se\

rverConnector@1 f813481 {HTTP/1 .1, [http/1.1]}{0.0.0.0:5678}

[Thread-0] INFO org.eclipse. jetty.server.Server - Started @347ms

3amycTUB KOHTEHEP C TOMOIIbI0 KOMaH/bI docker run, HEOOXOOUMO He 3a0BITh
IlepeHanpaBUTh IOPT KOHTEIHepa, KOTOPBIH OOCIyKHBaeT BeO-cepBep, Ha IOPT
HalIleH JIOKaJIbHOI MaIIIMHBI, ITOCIIe YeTo MBI YBHNM IIPOLIecC 3aIrycka Beb-cepaepa
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6ubmrorekn Spark ¢ ITOMOIIBIO JKypHAIBHBIX 3allMCell B CTAHAAPTHOM BBIBOJE
Ha KOHCOJb. TaM ke Mbl YBUAUM, II0 KAKOMY afipecy MOKHO HaWTH 3TOT cepBep
Started ServerConnector@1£813481 {HTTP/1.1,[http/1.1]} {0.0.0.0:5678}.Ilo-
mpobyeM MMOIYYUTH OTBET cepBepa (B HOBOM TepMUHAJIE, TaK KaK B TEKyIeM OyIer
paboTaTh HAIIl KOHTENHED U OYIyT BBIBOMUTHCS €T0 Ky pHAIHI logs):

$ curl 0.0.0.0:5678
<html><body><h2>404 Not found</h2></body></html>

OTBeT 0)XHMIaeMBIH, ¥ IPUITHO BUAETD, UTO UCIIONb3yeMast HaMU HHPPACTPYKTypa
Spark mozaborunack o popmarupoBaHuu u mpaBunbHOM Komge orBeta HTTP — B
HAIlleM CepBHCe 3aIIpoc K KOpHEBOMY afipecy / He obciyxuBaercs. [lonTBepxaeHne
3aIrpoca MbI YBUAUM B JKypHaJle CepBHca:

[qtp1759478938-18] INFO spark.http.matching.MatcherFilter - The request\
ed route [/] has not been mapped in Spark for Accept: [*/*]

[Tompobyem Temeph MONYyYHUTHh AeHb HEOENU WM Y3HATh, BHIXOJHOW JIM 3TO, IS
4acoBOro nosgca MoCKBbI, B CTAaHAAPTHOM OIMCAaHUU YaCOBOTO II0sCA:

$ curl 0.0.0.0:5678/weekend/Europe/Moscow
<html><body><h2>50@ Internal Server Error</h2></body></html>

Ha sToT pa3 oTBeT He CTOJIb IpHUATEH — BHYTPEHHsA OlIINOKa cepBepa. B ngeanpHoM
cepBrce MbI ObI I03a00TMIIHCH O HeTaabHOM oTBeTe B ¢dopmare JSON, HO mms
MIPOTOTHUIIA U IIPOCTO IIPHMMepa 3TOTO BIIOJIHE JOCTAaTOYHO. BHOBb MOCMOTpEB Ha
CTaHAAPTHBIM BBIBOJ HAlller0 KOHTEWHEpa C CepBUCOM, MbI OXKMAAEMO YBHAUM
NIpUYHMHY OmMHOKK — TpebyeMblil I paboThl CepBUC time-service HEMOCTYIIEH
yepes agpec DNS u cBoit mopt (UnknownHostException):
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[qtp1759478938-19] INFO com.porty.k8s.WeekendService - 3anpoweH craryc \
BbIXOAHOrO AHS Ans 30Hbl Europe/Moscow
[qtp1759478938-19] ERROR spark.http.matching.GeneralError -
java.net.UnknownHostException: time-service

at java.net.AbstractPlainSocketImpl.connect(AbstractPlainSocketImpl. j\
ava:184)

at java.net.SocksSocketImpl.connect(SocksSocketImpl. java:392)

at java.net.Socket.connect(Socket. java:589)

at java.net.Socket.connect(Socket. java:538)

at sun.net.NetworkClient.doConnect(NetworkClient. java:180)

at sun.net.www.http.HttpClient.openServer(HttpClient. java:463)

Y106l MONYYUTH JOCTYII K JOIONHUTEIBHBIM MUKpocepBucaM uepe3 DNS, Ham
y)Ke He OOOMTHCH ITPOCTHIM 3aIlyCKOM BTOPOTO KOHTelHepa time-service. UyTs
ITO3Ke MBI 00CY UM, KaKue IIOAXOMBI CYIIIECTBYIOT B TECTUPOBAHUN MUKPOCEPBHCOB
Ha JIOKaJIbHO MaITuHe 6e3 3aITycKa HOBBIX CEPBICOB, PA3BEPTHIBAHUI U KIIACTEPOB.
Ceituac maBaliTe 3aITyCTHM CBOI cepBUC Ha KiacTepe Kubernetes.

Co3paHue o6bekToB Kubernetes u pasBepTbiBaHUue
cepBuca

BHOBB mpuMeHSs yke 3HAKOMBIM HaM IIO IIpeAbIAyIeil TIaBe MOAXOM kubectl
--dry-run s monyuenus 1abmonos YAML mns o6pexro Kubernetes, cospamum
3arOTOBKU C OTHCaHHeM o0beKTa Deployment [y pasBeprhiBaHus Kubernetes u
rmoMeHsieM Ms 06pasa U ero BepCHIo:



7. Baaumopeiicrue cepsucos Kubernetes 157

apiVersion: apps/vi
kind: Deployment
metadata:
labels:
app: weekend-service
name: weekend-service
spec:
selector:
matchLabels:
app: weekend-service
template:
metadata:
labels:
app: weekend-service
spec:
containers:
- image: ivanporty/weekend-service:0.1.0

name: weekend-service

MbI IPUMEHUITU TTPAKTHUECKU UIEHTUYHBIN C HAIIIMM TIEPBBIM MHUKPOCEPBHUCOM
IS TIOTyYeHUsl BpeMeHU ITOJXO0/, HCIonb3ys MeTKy (label) app ¢ umenem cepsuca
U yKa3aB 00pa3 KOHTeIHepa U ero BEPCHUIO B CEKI[UU template, KoTopas u Oymer
OTIpeneNnsiTh, KaKue KOHTeHepPhI Oy YT 3aITyCKaThCs IIPU CO3TaHUH HOBBIX OTCEKOB
pa3BepPTHIBAHUSI.

[TpakTHYecky aHAIOTUYHBIM OyeT U 0OBEeKT cepBuCca Service:

apiVersion: v1
kind: Service
metadata:
labels:
app: weekend-service
name: weekend-service
spec:
ports:
- port: 5678
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selector:
app: weekend-service

type: NodePort

Ham ocTaercs ymOCTOBEPHUTBCS, UTO CEPBHUC BBIOMpAET IPABUIIBHBIE OTCEKH IIO
MeTkaM label, ykasaTb OTKpBITHII ITOPT U CAETATh 3TOT IOPT MOCTYIIHBIM Ha BCEX
OTCeKax KiacTepa, UCIIONb3ys TUII cepBrca NodePort.

®darinbl ¢ omucaHHeM OOBEKTOB Pa3BEPTHIBAHUS W CEPBHUCA MbI Pa3MECTUIH B
marke k8s U Terepb BHOBb MOKEM IIPUMEHUTD TPAKTUYECKU MAaTMUECKYH0 KOMAH/Ty
apply, UTOOBI IPUBECTH COCTOSTHIE CBOETO KITACTEPA B COOTBETCTBUE C COCTOSHUEM
o0bekTa B Hamux onncadus YAML:

$ kubectl apply -f k8s/
deployment . apps/weekend-service created

service/weekend-service created

[Ipu mepBOM 3aIycKe pasBepThIBaHHE U CEpPBHC OyAyT CO3[aHBI, a IIPU ITOCIENY-
IOIMX 3aIlycKax y)ke MOOUQUINPOBaHbI (IIpH HEOOXOOUMOCTH, KOHEUHO), U BCe
[eTaly ¥ pasHUIy B COCTOSHUSX BO3bMeT Ha cebs ympasisitomuii yzen Kubernetes.
M&I yke TOIDKHBI UMETh paboTAIIUIT CEPBUC MOyUeHUsI BpeMeHH Ha CBOEM Kila-
cTepe U3 MPeAbIAYIIUX TECTOB (€CTU HET, pa3BEPHUTE MUKPOCEPBUC time-service
CHOBA), U, IIPOBEPUB COCTOSHUE KIacTepa, Mbl YBUIUM, UTO B HEM pa3BepHYTHI U
JOCTYIIHBI HAIllM [Ba CEpBHCa:

$ kubectl get deploy
NAME

time-service

weekend-service

$ kubectl get service

NAME
time-service NodePort - 8080 :31250/TCP
weekend-service NodePort ... 5678:31056/TCP

OcTaeTcs IpOBEPHUTDH, UTO CEPBHC M pPa3BepThIBaHHE pabOTAlOT M HA STOT pas
BCITOMOTATEIbHBIM MHKPOCEPBIC HOCTYIIEH C TIOMOIIBI0 BcTpoeHHOH B Kubernetes
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cucrembl DNS. HanpsiMy!o moIy4uTh JOCTYII K CEPBUCY, €CIIU 3TO HE JOKAJIbHBIN
kinacrep Docker 1 Minikube, y Hac He momy4yuTcs, HO, KaKk MbI 3HaeM U3 ITE€PBHIX
ombIToB ¢ Kubernetes, MbI Bcerma cMO)keM HCIIONIB30BATh YCIIYTy II€peafgpecanuu
mopra port-forward MHCTpyMeHTa kubectl, 3aIlyCTUB U OCTaBUB ee paboTaTh B
OTJENbHOM TepMHHase. [lanpiie Mbl CMOXXEM 3allPOCUTDH CBOII HOBBINM CEPBUC U
Y3HaTh O JHE B 3aIIpOLIEHHOM YaCcOBOM IIOsICE:

$ kubectl port-forward deploy/weekend-service 5678
Forwarding from 127.0.0.1:5678 -> 5678
Forwarding from [::1]:5678 -> 5678

$ curl 0.0.0.0:5678/weekend/Europe/Moscow
{"weekend": false, "day":"FRIDAY"}

$ curl 0.0.0.0:5678/weekend/Asia/Tokyo
{"weekend" :true, "day" : "SATURDAY"}

Kak MBI BHUM, Tellepb HAII HOBBIN CEPBUC PAabOTAeT U 3allpallliBaeT BCIIOMOTa-
TEJbHBII MUKPOCEPBUC ISl IOJYUEHUs TEKYIIETO BPEMEHM, a 3aTeM Ipeobpasyer
€ro BO BpeMs TIeEpeIaHHOTO eMY YaCOBOTO II0sICa, Bo3Bpainas otset B popmare JSON.
K coxaneHuio, B MOMEHT TeCTa BBIXO[HOI IeHb B MOCKBe elife He HACTaJ, HO 9TO
OblTa MATHULA — TOKE HEIUTOXO. 3aTO K 9TOMY MOMEHTY y)Ke HacTaja cy66oTa B
ToKHMO — HaIIl CepBUC ITOATBEP/KAET, UTO JHU KaJ€HAAPS] OTHOCHTEbHBL.

3anpocus xxypHai (log) mis pasBepThIBaHUSA, Mbl YBUAUM 3aIIHCH YCIELIHO pabo-
TaroIero Beb-cepsepa u 06pabOTKy 3aIIPOCOB:

$ kubectl logs deploy/weekend-service

[Thread-@] INFO org.eclipse. jetty.server.AbstractConnector - Started Se\
rverConnector@2a2cb2dc{HTTP/1.1, [http/1.1]}{0.0.0.0:5678}

[Thread-0] INFO org.eclipse. jetty.server.Server - Started @756ms

[qtp1759478938-19] INFO com.porty.k8s.WeekendService - 3anpouweH cTaTyc \
BbIXOAHOrO AHSA ANA 30Hbl Europe/Moscow
[qtp1759478938-19] INFO com.porty.k8s.WeekendService - 3anmpoweH cTaryc \

BbIXOAHOrO AHS Ans 30Hbl Asia/Tokyo
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JlokanbHoOe TecTpoBaHue
B3aMMoOAeliCTBYIOLMNX CEpBMNCOB

3amycTuB CBOM BTOPOM MHMKDPOCEPBUC, B3aMMOMAEMCTBYIOIIUII C IOMOIIBIO CeTe-
BBIX BBI30BOB C CEPBUCOM IIOIYUYEHUs BpeMEHHU time-service, MBI CTOIKHYIHCH C
Ipo6IIeMOTi TOKATBHOTO 3aIyCKa pacipenelieHHON MHOTOKOMIIOHEHTHOM CUCTEMBL.
[TpoBepuTh Jake MPOCTEHIIYI (PYHKIIMOHATBHOCTh HA JIOKAJIBHOI MalluHe 6e3
3arrycka BceX HeOOXOOMMBIX KOMIIOHEHTOB KaXKeTCs HeBO3MO)XHBIM. Boiee Toro,
Tpebytorcs u ycayru Kubernetes, B Haiiem ciiyuae o6HapyKeHHe CEPBHCOB uepes
DNS. Mb1 s3amycTunu Bce cepBHUCH Ha cBoeM Kimactepe Kubernetes, u, k cuactbio,
OHM 3apaboTanu, HO UTO, eCITM BO3HUKIA IpobiieMa, Tpebyrolas oTnaaku? Maio
YTO CPaBHUTCA C JIETKOCTBIO U 3 (eKTUBHOCTBIO OTNIAanku B pemgakrope IDE, rme
MOYXHO TIPOBEPUTH BCE COCTOSIHIIE IIPOTPAMMBI B YAOOHO TOUKE ee MCIIOIHEHUSI.

Cy1ecTByeT HECKOIIBKO BADHAHTOB pellleHus IIPoOIIeMbl OTIaKH MUKPOCEPBHICOB,
paboraromux B Kacrepe Kubernetes. Bor ocHoBHbIe 13 HUX.

JlokanbHbIW 3aNycK B3aUMOAEMNCTBYOLLUX CEPBUCOB
Docker Compose

OnuH BapHMaHT — 3aIlyCK BCeX MHMKPOCEPBHCOB BHYTPHU BHUPTYalbHOM MalllHMHBI
Docker u opraHu3samus uxX B3aMOEICTBHUS C IIOMOIIBIO COOCTBEHHOTO OPKeCTpa-
topa Docker (Compose). EcTs MHOXECTBO MUHYCOB: HEOOXOAUMO IIOAIECPKUBATDH
OOIOIHUTENbHYI0 KoH(purypamuio Compose, HemocTynHBI cepBuchl Kubernetes,
Henb3s mpoBeputh ux MaHudectsr YAML. Takke HeT mocTyma K ycmyram, 6u6-
nmuoTekaM u pyHKIuIM API o61axa, B KoTopoM paboTaeT MpHUIoKeHHUe. 3aIlyCTUTD
foblIne KOHTeITHepHI He II03BOJUT HeXBAaTKa PeCypCoB.

Ncnonb3oBaHMe NOKa/NbHOIo IMYNATOPA minikube

HecoMHeHHBII IITIOC — UAEHTHYHAS HACTOAIIeMy KinacTepy kKoHgurypanus Kubernetes,
OTHAKO OCTaJbHbIE MIHYCHI OCTAIOTCS: IUIIIh OUH y3el (node), BOSMOXHBIIN He0-
CTATOK BBIUMCIUTENBHBIX PECYPCOB Ha Balllel JOKAIbHOM MalllMHE U OISTh Hemlo-
CTyIIHBIE JOTIOJIHUTENbHbIE 00TauHble CePBUCHI U 6a3bl JaHHBIX. TakKUM 06pazoMm,
OoJIbpIIIe UeM HECKOIIbKO HeOONBIINX MHUKPOCEPBHCOB Ha OOBIYHOM MAIIMHE IS



7. Bsaumopeticrsue cepsucos Kubernetes 161

pa3pa60TKI/1 3aIlyCTUTDh HE€ IIONIYYHUTCHA, HO IIPOBEPUTDH BCE AETAINU MaHI/I(i)eCTOB
Kubernetes Bmonse M0kHO.

NMepeHanpaBneHue ceTeBoro Tpadumka

Tpadux HampasisgeTcs OT JIOKaIbHOTO KOHTeliHepa B kiactep Kubernetes m o6-
paTHO. ITy BO3MOKHOCTH IPENOCTABISIET OTIMYHBIN HHCTpyMeHT Telepresence
(telepresence.io). Tonkast paboTa ¢ HaCTPOMKAMHU CETH U IPOKCHU-KOMIIOHEHTHI Ha
obeux CTOpoHax (Ballleil JTOKATbHOW MAIIMHE B KIacTepe) CO3MAI0T HIITIO3UIO
paboThI TOKATHHOTO KOHTEIHepa B ynaleHHOM Kiacrepe Kubernetes. ¥ Bac mommkHO
OBITH OCTATOUHO TIPaB HOCTYyIIa K Kiacrepy Kubernetes, 4To6s! ycTaHOBUTD [{OITONI-
HUTEJIbHBIE KOMIIOHEHTDI, ¥ 3aTE€EM Bbl CMOKETE HE TOJIBKO 3allyCTUTh MUKPOCEPBUC
JIOKaJIbHO, He Tepsis JOCTyIa K yAaJeHHBIM CepBHCcaM-IIapTHepaM, HO U OTIaJUTh
Balll KOX OOBIYHBIM 00pa3oM M3 BAIlero pedaKkTopa, Kak eciu Obl BCe CEepBUCHI
OBUTH OOCTYIIHBI Ha Bamiel MairuHe. OueHb MOIIHBIN HHCTPYMEHT, 3aCIy)KeHHO
CTaBHUINH IIOIIYIAPHBIM M YaCTO HpeHCTaBHeHHbIﬁ Ha KOH(iJepeHHI/IHX 1 B CTAaThiIX.
JleTanu HACTPOMKU HOBOIHHO OOIIMPHBEIL, BB HalifleTe Bce HEOOXOAMMOE Ha caiiTe
Telepresence.

YpaaneHHas oTnagka MUKpocepBuca

Muxkpocepsuc yxe passepHyT B kiactepe Kubernetes, kak mpaBuito, 3T0 OTHENb-
HBIIT KJIacTep, peJHa3HaUeHHbIH A TecTrpoBanus (QA) minu oTpabOTKU HOBBIX
u3MeHeHHH (staging). [IpakTryeckn Bce S3BIKM IepealoT COCTOSHIE MIIS PeXIMa
OTJIQIKU Yepe3 CEeTeBOII IIOPT, HCIIOIb3Y$I COOCTBEHHBIH ITpoToKoI. [1d Java, K mpu-
Mepy, 310 6ymeT mporokon JDWP (Java debug wire protocol). 3nas, kak paboraer
cepsuc Kubernetes, HeTpyHO ITOHATH, UTO MOHAKOOUTCS CO3ATh BEPCHIO CEpPBHCA
OJIS OTIIAAKH, OTKPBIB B 9TOM CEpBHCE IIOPT, Yepe3 KOTOPBIi OyAeT IepeiaBaThCs OT-
nmagouHas mHGopMmarus. KoneuHo ke, moTpebyeTcs 1 OTHEIbHBIN BapHaHT obpasa
IJIs KOHTeTHepa MUKPOCEPBHUCA, B KOTOPOM OH OyZeT 3aIlyIeH B PeKUMe OTIAIKU
(0OBIYHO 3TO HECKOJBKO KIIIOUell KOMAHMHOHM CTPOKH HIIM CIEIHATBHBIN PEKUM
c6opku). Cranmgaptao misi JDWP ucnonssyercs mopt 5005 u JVM samyckaercs ¢
TaKUMHU (praramMu:
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-agentlib: jdwp=transport=dt_socket, server=y, suspend=n,address=*:5005

dtu ¢naru Hamo Oymer ykasaTh B TOUKe 3amycka KoHTeliHepa (Dockerfile CMD). ITo-
CJIe pa3BepThIBAHUS BAIll HY)KHO [TepeHarpaBUTh mopT (5005) Ha CBOIO JIOKAIbHYIO
MamuHy (kubectl port-forward ..). 3aTem Bala cpefa pa3pabOTKU IIPHCOETHHS-
eTcs K yoalleHHOMY TIpoteccy (9To ¢ erkocteio caenaot Intelli] u VS Code), u BbI
CMOYKeTe HaKOHeI[ OTJIa)KUBATh CBOI KO, pabOTAIOIIHUII B y/IaleHHOM KIlacTepe.

[TpuroToBIeHus I TOrO, YTOOBI IIPOCTO ITOCTABUTH TOUKY ocTaHoBa (breakpoint)
B IIporpaMMe, HeMaJleHbKHUe, ¥ eCTh MHOXXECTBO peIlIeHHI, aBTOMATU3UPYIOIIHX
TO00HY0 OTIIAIKY, OT CO3[IaHNUs CIIeLIHATIBHOTO 00pasa 10 MOAUPUKAIINY CEPBHCA,
HanpuMep Skaffold mimu Google Cloud Code. Hexkoroprlie npyrrue MHCTpyMeHTHI
MOKHO TaK)Ke HaliTU Ha caiiTe KHUTH WwWw.ipsoftware.ru.

Pa6oTa c KOAOM HeNnocpeAcCTBEHHO B K/1acTepe

PapukanpHblit BapuaHT — pa3paboTka Komga mpsMo B Kiactepe. OOBIYHO 3TO KO-
usi TPOM3BOACTBEHHOTO Kiacrtepa misi skcriepuMeHToB (development/qa cluster).
Ucnonssyiite VS Code Remote SSH, GitPod mms Kubernetes, Intelli] SSH (unu
Gateway), 4T00ObI HACTPOUTH U TIOAKIIOYUTH CBOO CPENY Pa3pabOTKH K YAAJIEHHOMY
KOHTeIHepY, 3allyllleHHOMY B kiactepe Kubernetes. B HeM BbI ckaunBaere Kox (git
pull) ¥ 3aIyCKaeTe MUKDPOCEPBUC M TECThI HEMOCPEACTBEHHO B TOM OKPY)KEHHH,
re eMy Hy)XHO OyieT paboraTh. 3Hech yKe HeT IIpo6iIeM ¢ JOCTYTIOM K 06JTauHOMY
OKPY)KEHUIO, IPYTUM CepBHCaM, yaaleHHO! oTnanke. Ho ecTs cBOM MUHYCHI: HY-
’KEH MOIIIHBII KiacTep s pa3paboTku, xopouinii VIHTepHeT AT pa3paboTUHKOB,
HEBO3MOKHO BECTH pa3paboTKy B ciyuae c6oeB ceTu. OmHAKO B 00IIEM ITOIXON
OY€eHb TEPCIEKTUBHBIN. MHOTHE TI06aIbHbIE KOPIIOPAL[UH TIEPEXOMAT HA TAHHBIH
croco6 pas3paboTku. Takoil MOAXOMA Takke Topas3go Oe3omacHeil — Kpaka Koja U
HHTEIUIEKTYallbHOM COOCTBEHHOCTH C MAIllMH M HOYTOYKOB pa3pabOTUMKOB CTAHO-
BHUTCS IIOYTH HEBO3MOXKHOIA.

MpoBepka roTOBHOCTY cepBMca K paboTte

ME&I TOCTOSIHHO yIIOMHUHaeM 0 TOM, 4To Kiactep Kubernetes n pabotaroine B Hem
KOHTEIHEPHI (B OTCEKax) C MOAYISIMHU U MHUKPOCEPBHUCAMH IPUIOKEHHUS — OUEHb
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nuHaMH4YHas cucreMa. OOGHOBIEHNS, TIepe3aIryCK OCTAHOBUBIIIMXCS KOHTEITHEpOB,
HOBBIE BEpCHH MOJYJIeH Bce BpeMsl MEHSIOT COCTOSHUe mpuiokeHus. Obpalenne
1o BUpTyanbHOMy IP-ampecy MoeT NpHUBECTU HAC K COBEPIIEHHO pa3HBIM K3eM-
IUIApaM M Ja’ke BEPCUSIM CEPBHCOB, M COCTOSHHE CepBHCa MOKET OBITH eIlle He
TOTOBBIM, €CJIU OH OBLI TONBKO UTO 3aITyIIeH.

B momo6HBIX pacIipefieleHHBIX CHCTeMaX XOpOIel IPOBEPEeHHON IIPAKTHKOM CUN-
TaeTcs MOAAepXKKa KaKIbIM CEpPBHCOM CHTHAIIA €T0 TOTOBHOCTH K pabore (readiness
check). Kak mpaBuo, roTOBHOCTH cepBHca K paboTe MOKET 3HAUUTENBHO OTINYATh-
cd OT MOMEHTa HeIOoCPeICTBEHHOI'0 3aIlyCKa ero Ipolecca. B mpumepe ¢ Hamum
MHKpPOCEPBUCOM BBIXOLHOTO [HSI 9TO OCOOEHHO JIETKO Oy[eT YBUAETh, CIYUHUChH
HaM HCIIONIb30BaTh €r0 ITOJl Harpy3KOH U B IIpoliecce HEIPephIBHOTO OOHOBIEHHS
— 9TO IIPUIIOKEHHE Java, KOTOpoe, KaK XOpOIIO M3BECTHO, TpebyeT HEKOTOPOTO
BpeME€HHU JJI1 BbIAENIEHUs MaMATH, 3aTPy3KHU KIIaCCOB U «IIPOrpeBa» BUPTyalIbHOMU
MalIrHbl. Bce 9TH MrHOBEHUS ITpoliece yke OymeT 3amylieH, OQHAKO cepBUC Oyaer
HEJOCTyIleH. JTO MOKET IIPUBECTH K 3HAUUTEIBbHOMY 3aMeJIEHHUIO pacIpeeseH-
HOM CHCTEMBI U3 MHO)XECTBA CEPBHUCOB U K BO3MOKHOMY COOX0 MHOTOCTYTIEHUATOM
olepanumu.

Ecnu »xe MBI peanusyeM XOPOIIUII CUTHAJI TOTOBHOCTH K paboTe, HAIll KOHTEHHEP
(1 ero orcexk) HuKorma He OymeT BbI3bIBaThCs depe3 cepBuckl Kubernetes u ux
BUpTyanpHble [P-agpeca, 1o Tex IOp IOKAa CUTHAJ HE CTAHET IIOJIOKUTEIbHBIM.
I[Tocie 5TOTO 5K3eMILIAp CepBHUCA CTAHOBUTCS HOCTYIIEH.

Kubernetes momnmepxuBaeT HECKONBKO CTaHAAPTHBIX CUTHAJIOB TOTOBHOCTH CEp-
BHCA; CAMbIN PACIIPOCTPAHEHHBIH W, KaK IPaBUIIO, YOOOHBIH — obpallleHue II0
ompepeseHHOMYy MapuipyTy 1o mporokorry HTTP. Onncanue mpoBepKu roTOBHO-
cTH K pabore mobaBisieTcsi K 00BEKTY pa3BepThIBAHUS Deployment, B TIOOOOBEKT
template/spec/containers — B 3TOM €CTh CMBICI, BEb MMEHHO OIMCAHHE IIa0-
JToHA Iy BceX OyAyLIuX KoHTeliHepoB (template) ompenmenser, kak oHH OyHyT
co3maBaThes, a 00BEKT Deployment yIipaBisieT HAGOPOM OTCEKOB ¢ KOHTEHEpaMHU
TIPUIIOKEHHS MITH €TI0 MOMIYJIs/CepBHCa.

HaBafITe J:[O6aBI/IM IIPOBEPKY T'OTOBHOCTU B pPa3BEPThIBAHUE CEPBUCA, TOJIBKO YUTO
HaMM CO3QaHHOTO:
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apiVersion: apps/vi
kind: Deployment
metadata:
labels:
app: weekend-service
name: weekend-service
spec:
selector:
matchLabels:
app: weekend-service
template:
metadata:
labels:
app: weekend-service
spec:
containers:
name: weekend-service
# ceKkuus nMpoBepKy MOTOBHOCTU
- readinessProbe:
# rpoBepKka rOTOBHOCTW C romouwbk 3arpoca HITP

httpGet:
path: /ready
port: 5678

periodSeconds: 2
initialDelaySeconds: 5
failureThreshold: 1
successThreshold: 1

- image: ivanporty/weekend-service:0.2.0

Wrax, mpoBepka rOTOBHOCTH OIIMCAHA B pasfiene readinessProbe. Cpasy ke Upmer
TUII TIPOBEPKU — Yy HAC 3TO Oymer 3ampoc 1o aapecy (/ready) m mopry HTTP
(httpGet). MOXXHO OTperyIupoBaTh IPOBEPKY ITapaMeTpaMHu:

+ periodSeconds. Bpems B cekyHaax MeXAy IPOBEAEHUEM OUEpENHON IIPOBEP-
ku. [IpoBepka MPOBOIUTCS PETYISIPHO M TIOCTOSIHHO, YTOOBI OBICTPO BBHITBUTH
HETOTOBbIE KOHTEMHEPHI;
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+ initialDelaySeconds. 3afiep;kKa Ilepeq II€PBBIM BBI30BOM IIPOBEPKHU, €CITU MBI
TOYHO 3HaeM, UTO CEPBUC Cpasy rOTOB He OyaeT. ITO IOJIe3HO B HAIIEM CITyJae
¢ Java;

« failureThreshold " successThreshold. KoauuecTBo MOIBITOK AN 0OBABIE-
HUsl CEpBHCa HETOTOBBIM U, HA0OOPOT, TOTOBBIM. MBI ImOCTaBUIH Be3me 1 —
OOHOM YyOAYHOM MIIM HEYOAYHOM IIONBITKU XBATUT AJIA CMEHBI COCTOSHUA
cepBuca. MO;XHO MEHATD 3TU ITapaMeTPhl B 3aBUCHMOCTH OT IIPUPOABI BAIIIETO
MUKpOCEpBHUCA.

[TpoBepka roToBHOCTH OyaeT OompenensaTbhcs Bo3BpamaeMbiMu Komamu HTTP —
ycremHele Konsl (0T 200 u MeHsle 400) 6yOyT o3HauaTh TOTOBHOCTH CEepBHCA K
pabote, m00ble qpyTrie — HETOTOBHOCTb.

O6parture Takke BHUMaHHE Ha TO, UTO MbI YBEIHUHUIN HOMEDP BEPCHH B CBOEH
meknapanuu passeprbiBaHusg YAML — Temeps 310 Bepcus 0.2.0. Kak MbI TOMHUM,
OOHUM U3 OCHOBHBIX CTOJIIIOB KOHI[ENIIMY IPUIIOKEHUM, pa3pabaThIiBaeMbIX I
obmaka (cloud native), sBnsiercs ux Hem3MeHseMOCTb. MBI y)ke CO3IaIU BEPCHUIO
0.1.0, yrmakoBaiu ee B KOHTEHHEp M, caMOe Ba)KHOe, OTIIPABUIIM 3Ty BEPCHUI0 Ha
LEHTPAIU30BaHHbIN perno3uTopuii. [locie 3TOro KOHTeHep pa3BepHYIIN B Ki1acTe-
pe. Temepp MBI MOXeM OBITH YBEpEHBI B TOM, YTO 00pa3 KoHTeliHepa Bepcuu 0.1.0
Bcerpa Oymer comepkaTh B ce6e UMEHHO 3Ty QYHKIIHOHAIBHOCTh U 3aBUCHMOCTH,
BHE 3aBHCHMOCTH OT TOTO, KaKue U3MEeHEHUs MbI ITPOU3BEIH ITOCIIE STOTO U CKOIBKO
BpeMeHH IIPOIILIO ITOCTIe BBIITyCKa ITepBOI Bepcru. VIMEHHO 3TO ITO3BOJISIET HAM TOY-
HO BOCIIPOM3BOJUTDH COCTOSTHHE CHCTEMBI U [aeT BO3MOXXHOCTh BCETHa 3aIlyCTHTh
ee, He OIacasCh HUKAKUX ITOTEPH B IIpollecce ee 3BOMOIUH. J[06ble TIOCIeyomre
U3MeHEeHUs TOJDKHBI OBITh YIIAKOBAHBI B HOBbIE 00pa3bl C HOBBIMU BEPCUSIMU.

OpHako TO Teopus, a Ha MPAKTUKe HaM OCTAeTCd BKIIOUYUTDH IOANEP)KKY HOBOTO
MapuipyTa (/ready) B CBOW CEPBHC M Peann30BaTh JIOTHKY, KOTOpas OIPEeNeIuT
TOYHBII MOMEHT TOTOBHOCTH cepBHca K oOpaboTke 3ampocoB. Ha Hatre cuacTbe, B
6ubmnoreke Spark ecTs st aTOTO IIpPOCTOH MeTo. BoT UTO Y Hac moy4uTces:
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private static AtomicBoolean ready = new AtomicBoolean(false);

public static void main(String[] args) {
port(5678);

// noajepxka curHasna o roToBHOCTW cepBuca K pabore. Mcronbayem
// BCTPOEHHbIT B bubnvoreky Spark
// MeTo4 AN OXWAAaHWS MOTOBHOCTW cepBepa K paboTe, oxujgasi ero B
// oraensHoMm rioroke Thread
get("/ready", (req, res) -> {
if (ready.get()) {
logger.info("3anpoc MpoBepku FOTOBHOCTW, cepBep roToB.");
return "loToB!";
} else {
logger .warn("3anpoc MpoBepKn FOTOBHOCTWN, CepBep He roToB\
");

throw new IllegalStateException("He roros!");

1)

// OXvaaeMm rOTOBHOCTW B MapasniefibHOM MOTOKE.
new Thread(() -> {

awaitInitialization();

ready.set(true);
}).start();

Mer mo6aBMITH HOBBI MapHIpYT (/ready) M CHENATH €0 3aBUCHMBIM OT 3Haye-
HUs ¢uara ready, KOTOpBIH OyHeT BBICTABIECH B OTHEIBHOM IIOTOKE, KAaK TOJIBKO
CHHXPOHHBII MeTOJ awaitInitialization() BepHeT IOTOKy yIIpaBleHHE, UTO W
Oymer o3HauaTh FOTOBHOCTh BCTPOEHHOTO cepBepa Spark k mpuemy 3ampocos. B
IIPOTHBHOM CJIy4ae MbI BBIODOCHM HCKIIIOUEHHEe, YTO aBTOMATHUYECKH IIPUBEHET
k orBery ¢ kogoM HTTP 500 (Internal Error). Cucrema mpoBepKH TOTOBHOCTH
Kubernetes B aToM city4yae BbIBe[eT HAIll KOHTEHHED U3 CIIHCKA TOTOBBIX K IIPHEMY
3aIIpPOCOB.
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[ToBTOpUM HAII IUKI Pa3paboTKH — MOCTPOMM HOBYIO BEPCHIO 00pa3a cO CBOMM
MUKPOCEPBHCOM, OTIIPABUM €€ B LIEHTPATBHBII PEMO3UTOPHUIT 00pa30B, 3aIIPOCUM
o6HOBIEHUE cocTosiHUS KiacTtepa Kubernetes ¢ momorsio KoMaH/b! apply:

$ docker build . -t {Bawa_yuverHas_sanuncb_Docker }/weekend-service:0.2.0
$ docker push {Bawa_yuerHas_sanunck_Docker } /weekend-service:0.2.0

$ kubectl apply -f k8s/
deployment .apps "weekend-service" configured

service "weekend-service" unchanged

[TpoBepUTH TOTOBHOCTH MOXKHO M BPYUHYI0, IIepeHAIIPAaBUB IIOPT (5678) U 3aIIPOCHUB
TOUKy TOTOBHOCTH (Kak paboTaeT M 3alpallnBaeTcs TOYKa OTOBHOCTH, MOKHO
IIOCMOTPETb U B )KypHaNax):

$ kubectl port-forward deploy/weekend-service 5678
B OTAESIbHOM TepMuHane
$ curl localhost:5678/ready

[[oToB!

$ kubectl logs deploy/weekend-service
[qtp1698584368-14] INFO com.porty.k8s.WeekendService - 3anpoc nposepkun \

rOTOBHOCTMW, CepBep MOTOB.

Yewm 6omnbliie Gy/ieT B Ballleil pacipeieneHHOM CHCTeMe MOAYIIEN U MUKPOCEPBHCOB,
yeM yale oHU Oy[yT OOHOBIATHCI M MacIITaGUPOBATHCS, TeM Oojiee KU3HEHHO
HeoOXOMMOIT OyaeT KauecTBeHHas IIPOBepKa TOTOBHOCTHU cepBuca K pabore. Eire
omHa mpoBepka B Kubernetes — mposepka jxusHecriocobHocTH (liveness) koHTeli-
Hepa — OTJIIMYAeTCs TeM, YTO IIPOBePsieTCs] BOSMOKHOCTb KOHTEHHepa IIPOA0IIKATh
paboTy B IPUHIUIIE WU K€ HEOOXOAUMOCTD €r0 IIOJHOCTHIO IIepe3anyCcTUTh. Mbl
y3HaeM 0 Hell B TOgpoOHOM omucaHuH pas3BeprhiBaHuil (deployment).

Pe3lome

« Cepsucsl B Kubernetes mpegocTaBisioT JOCTYII K 9K3eMIUIIpaM BaIero pabo-
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TAIOLIEro B KiacTepe MUKPOCEPBHCA MM IIPUIOKEHUS Uepe3 CeTeBOM ITOpPT.
Havitu ampec cepBrca yno6Hee Bcero uepes obHapyxeHre umeH DNS.

« Cepsuc Kubernetes ucmonssyer crenuanbHble HACTPOMKU BHYTPEHHEN CETU
KJIacTepa, IIpoKcu-KoMroHeHT kube-proxy u Bupryansable IP-ampeca, 4To6bI
06eCreyuTh MPO3PAuHbIN JOCTYII K JUHAMHUHOMY, UMEIIIeMy CKIOHHOCTb
K ITOCTOSTHHBIM OOHOBIIEHUSIM U TIepe3aryckaM pa3BepToiBaHuio Deployment.

« BHyTpeHHsIs peanu3auus CEepBHCOB ITO3BOJSIET MPO3pauyHO paboTaTh C IIO-
OBIM KOJTUYECTBOM IK3eMILUISIPOB BAIIIMX MUKPOCEPBUCOB U BKIIOUAET B cebs
MIPOCThIe ANTOPUTMBI OAaTaHCUPOBKMU HArpysKu. [l HOMCKAa 3K3eMIUISPOB
HCIONb3yI0TCs MeTKH labels.

« Kpome o6pruHOTO afpeca BHYTpH KIIacTepa, BbI TaKXKe MOXKeTe BHIOpATh THII
cepBucaNodePort /151 COOCTBEHHOTO aJITOpUTMa 6aTaHCUPOBKU HATPY3KU UITH
HCIIOTB30BaTh BCTPOEHHBIN OaTaHCHPOBIIUK OOJIAYHOTO KllacTepa C IIOMO-
IIIbI0 TUIIA LoadBalancer.

« ATpoO6UpPOBaHHOM M PEKOMEHOBAHHOM MPAKTUKOM paclpeeleHHbIX IMHA-
MHYECKHX CHCTEM sBJIsIeTCsl IpoBepKa roroBHOCTH (readiness check) kaxmoro
paborarorero B Knacrepe cepsuca. Kubernetes mpenocrasisier HaM BCTPOEH-
HYI0 TIPOBEPKY TOTOBHOCTH HECKOJIBKUX BUIOB.



8. MeTKn n aHHoTaUuum
Kubernetes. «<KaHapenkmn».
Service Mesh

B mpommmom pasgene Mbl paccMoTpenu Iepsele 00bekTs! Kubernetes, passeprsi-
Bauus Deployment u cepBuch Service. B HUX MBI yKa3alIu IpOCTeHIINe MemKu
(labels), koTopbie B HalleM HayalbHOM CIIy4ae COBIIAHANU IS OBYX CO3MAHHBIX
0OBEKTOB 1 TTO3BOINSIIN KaKUM-TO 00pPa30M COeIHHHUTH Pa3BEPTHIBAHUSI U CEPBUCHI
B €UHYIO pabOTAIOIYI0 CUCTEMY.

MeTKu — 3TO IIPOMU3BONBHBIN HAOOp TEKCTOBBIX KITIOYEH W UX 3HAUEHUH, KOTOPBII
IIO3BOJNISET IIPOM3BOAUTH IIOMCK JTI0O0TO 00BEKTa CpefH BceX O0OBEKTOB OJHOTO
tuma B Knactepe Kubernetes unu 06bse[UHATh 06bEKTHI 10 KAKOMY-THOO0 IIPU3HAKY.
Mo>XHO TIpeicTaBUTh UX B BUJE OMPOK Ha YeMOJaHaX B a9POIOPTY — UMEHHO OHU
IIO3BOJIAIOT I'PY30BOII CITy’)KOe OTIINYUTD IPAKTUIECKHU OXMHAKOBbIE UeMOAHbI APYT
OT ipyra ¥ BBIOPATh T€, UYTO HAIIPABIAIOTCA B OMHH a9pOIOPT.

OcHoBHas 3aiaya METOK B KiacTepe — 00ecreunTh 3(PeKTUBHYI0 OpraHMU3aIINIo
00BEKTOB TI0 KaTeropusiM (KOTOpBIE B OOIIIEM CITydyae 3aBUCSAT OT HY’K[ BAllleT0 KOH-
KPETHOTO IIPUJIOKEHUsT) U 06ecrieunTh paboTy celleKTopoB (selector), BrIOMparoIux
Habop 06'beKTOB, HarIpuMep, A cepucos Kubernetes.

OO6BIYHO METKH IIPUMEHSIOTCS JIS CIeAYIOIIHX IIeTIert:

* «KaHapeeuHble» BBIITYCKU 0OHOBIEHUII (canary releases). Kpacusoe HasBaHue
CBSI32HO C UCTOPHEH 0 TOM, KaK IIIaxTepsl Opaiu ¢ co6oii B 32601 Upe3BHIYAITHO
YYBCTBUTEBHBIX K OIIACHBIM Ta3aM KaHapeeK, YTOObI y3HaTh 00 OIIaCHOCTH
3apaHee. B ciryuae jke HOBOTO cepBHCa MM OOHOBIEHHUs HeOOJbIIAas YacTh
IIOJIb30BaTeNIell MITM CEPBHUCOB-KIMEHTOB IEePEKIIYaeTcs Ha HOBYIO BEpCHIO,
4TOOBI B pealbHbIX YCIOBUSAX IIPOBEPUTH pAaGOTOCITIOCOOHOCTh HOBBIX M3MeEHe-
Huit. OueHb 3P PeKTHBHAT TEXHNKA, KOTOPYIO JIETKO Pealn30BaTh C IIOMOIIIBIO
METOK;
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« 6e30IaCHOE [IEPEKITI0UEHIE MEXIY BEPCHUIMI MUKPOCEPBHCA B OHOM KIIacTe-
pe. Takoe mepekitoueHne elrje Ha3bIBAETCS «CHHE-3eJIeHbIM» Pa3BePTHIBAHNEM
(blue-green deployment). B cryuae Hatrero mpumepa time-service MbI MOKEM
3aX0TeTh OOHOBUTDH €ro U HOOABUTH HOBYIO TOUKY AOCTYIIA U HOBBIH (popMar
BpEMeHH, M IIEpPeiTH Ha HOBYHI BEPCHIO MbI XOTHM Cpasy ’Ke, I BCEX
KIIMEHTOB U BCEX 9K3eMIUIIPOB MUKpocepBrca. C ITOMOIIBI0 METOK MbI MOKEM
cO37aTh HOBOE pa3BepThIBAHIE C METKOH version: green, M KaK TOJIBKO OHO
Oyner rotoBo (Bce oTcekn pods pasBepHYTHI M 3allyIeHBI), IepPeKIIOYUTDH
CepBUC Service Ha HOBble oTceKH (pods) M KOHTeHHEpHI B HUX, UMEIIIUE
METKY green;

. paS6I/IeHI/Ie BBIYMCIINTEINBbHBIX ITIOTOKOB MJIN CBA3aHHBIX C HUMMU IIOTOKOB OaH-
HbIX (partitions). Eciu anmroput™ JaHHBIX IOApa3yMeBaeT pas0ueHne JaHHBIX
U IapallenbHyl0 06paboTKy, BMECTO yIIPaBIEHMSI STHM IIPOLECCOM B KOME
MOXKHO HCIIOJIb30BaTh ONMHAKOBbIE CEpPBUCHI, a pa3bHeHHe MaHHBIX U HX
IepeHaIpaBieHNe YCTPOUTD C IIOMOIIBI0 METOK M CEPBHCOB.

Bamy KOHKpeTHBIE HYXXABI MOTYT OTJIMYAThCI OT 3TUX OCHOBHBIX CIIydaeB, HO
OCHOBHAs 3ajjaua METOK B KjacTepe — TMOKO pasfeluTbh OTMHAKOBbIE OOBEKTHI
Ha KaTeropMu M YINPABIATh UMHU M UX IOTOKAMM JAHHBIX, HE YCIOXHSSA KO U
KOH(UTYpaLUI0 MUKPOCEPBUCOB U IIPUIIOKEHU.

OnHO U3 OCHOBHBIX, CAMbBIX (yHAaMEHTATbHBIX IIPUMEHEHUI METOK — CEPBUCHI
Service, C KOTOPbIM MBI )K€ 3HAKOMBI. VICITOIb3ys YKa3aHHBII [IPH €TI0 CO3MaHUU
Habop METOK, CepBIC Service BbIOMpaeT HAOOP OTCEKOB U HAIIPABJIIET K OHOMY U3
HUX (00BIYHO CIYYalHO BBIOPAHHOMY) OUepeqHOI 3aIIpoC OT KIUEHTA.

N eme — nMsa METKU He AOJDKHO IIPEBBIIATh 63 CUMBOJIOB, €€ 3HaueHue — 253. B
o01eM ciyuae JIydilie He MCIOIb30BaTh HECTAHJAPTHBIE CUMBOIBL. [leTanu Jerko
HaWTH B JOKYMEHTALUU.

MeTKkM Ha npakTuke. «<KaHapeeuHoe»
pa3BepTbiBaHMe

HaBaiite mompo6yeM IPUMEHHUTbh METKH Ha IIPaKTHKe. 3aIlyCTUM B CBOEM KJlacTepe
Cpa3y IBE BEPCUM time-service, OOHY KIACCHUYECKYI0, CO3MAaHHYI HaAMM B IIEPBBIX
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IJIaBaX, a BTOpyIo oOHOBIeHHY0. [IpefcTaBuM, OQHAKO, UTO Y HAC COTHU WM ThI-
CAYH CyIIeCTBYIOIINX II0JIb30BaTelell, Ube JOBEepHe, KaK XOPOIIO U3BECTHO, OUeHb
TSDKEJIO 3aBO€BATh U IIPOIIe IIPOCTOTO MoTepsATh. lleHa ommnbKy BenukKa, a HANTH
BCe OIIMOKM B CIIOKHOM pacIIpeflelIeHHOH CHCTeMe M3 MHKpPOCEPBHCOB BeChbMa
HEIIPOCTO U AOPOTO.

Mnea «kaHapeevyHOT0» pa3sBePTHIBAHNUS 3aKIIIOUAETCA B TOM, YTOOBI B IIPHUIIOKEHUH
OHOBPEMEHHO COCYIIIeCTBOBAJIH [{BE BEPCUU OMHOI U TOM ke QYHKIIMOHAIBHOCTH.
Kak mpaBwuiio, mpoBepeHHas, IpefbIAyIas BepcUs IpeobilafiaeT, a HOBas BepCHs
06CITyKIBaeT HAMHOTO MeHblIlee KOIHUeCTBO 3aIpocoB. KitaccuueckuM 3amycKom
IIPUITOKEHHH Ha BBIIENIEHHBIX cCepBepax CAelaTh II0K00HOe HEeIIPOCTO, & YIIPABIATh
eme cinoxkHee. Ho, kak okasbIBaeTcs, caMmble ITpocThie MeTKH Kubernetes momoryT
HaM pa3BepHYTb IIepBoe IeMeHTapHOe «KaHapeeuHoe» pa3BepThIBAHHE.

[IpepcraBuM, 4YTO MbI OOHOBUIIM CEPBUC time-service ClIeqyoOIIUM 06pa3oM:

func main() {
log.Print("Hauano pa6otsl cepBuca time-service")

http.HandleFunc("/time", serveTime)
http.HandleFunc("/nanotime", serveNanoTime)
log.Fatal(http.ListenAndServe("0.0.0.0:8080", nil))

func serveTime(w http.ResponseWriter, r *http.Request) {
log.Print("Beizoe ¢yHkumn serveTime()")
var serverTime Time
// WCronb3ynTe 3TOT KoL, uUTobbl cobpaTb Bepcuw cepsuca 0.1.0
// serverTime.Time = time.Now().String()
// HOBbIVI popMaT BpemeHu ans Bepcun 0.2.0
serverTime.Time = time.Now().Format("02 Jan 2006")

json.NewEncoder (w) .Encode(serverTime)
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[To cyTu HUYEro He IOMEHSIIOCH, TOIBKO GoJiee IIPUBBIUYHBIN HaM (OpMAaT JaThl
B MeTofe Format(), KOTOpPYI MBI OTIIpaBiIseM IIPU 3aIpoce pecypca /time BMeCTO
Ype3MepHO HeyHoOHOro pe3yibrata QYHKIHUY String( ). Bee maru mo mocrpoeHuo
IIPUIIOKEHH 1 YIIAaKOBKE ero B 00pa3 KOHTeliHepa OyAyT HeM3MEHHBI, MbI H3MEHUM
JIHIIb BEPCUIO, YBEIUYNB €€ Ha CIIeAYIOIyI0 MUHHMAIBHYIO 0.2.0:

$ docker build . -t {Bawa_yuerHas_sarnvce_Docker}/time-service:0.2.0

$ docker push {Bawa_yuerHasi_szanvcb_Docker}/time-service:0.2.0

K sromy momenty B Hamem perosutopuu Docker Hub xpamsrcs nBe Bepcum
time-service. [laBaliTe pa3BepHEM B HaIlleM KJIACT€pe BTOPYI BEPCHUIO, TOIBKO
YKa)KeM I HaIllUX 00BEKTOB [OIONHUTEIBHYI0 METKY, UTOOBI OTIMYHUTH OTCEKH
OT IIpebIayIIel, CTabUIbHOM Bepcuu. [[s «<KaHapeeUHbIX» BEPCHI YaCTO HCIIOIb-
3YIOT METKY release: canary.

BHnumanue: mus Toro uToOBl HAIl SKCIEPUMEHT yHajcs, Bepcuu cepsuca 0.1.0 u
0.2.0 HOYLKHBI BO3BpalllaTh pa3Hble CTPOKM IIpH BBI30BE aapeca /time. Eciu BBI
ciny4aiiHo o6HOBUTE Bepcuio 0.1.0 (cobepere 06pa3 KOHTEIHEPA CO CTAPOI METKOT),
3aKOMMEHTHPYHTe HOBBII (popMaT M CHOBa cobepure Bepcuio 0.1.0. B peanpHOI
paspaboTKe MbI, KOHEUHO, COXPAHMIN ObI CTapbIfl BBINYCK IIOJ OIpelelleHHBIM
spibIKOM (tag) B KoHTpoJe Bepcuii Git, HO A IPOCTOTHI U HATJIIAHOCTY B HAIlIEM
MaJIeHPKOM IIpHMepe pasHHULla MeXIy BEpCHSIMU COXpaHeHa B KOMMEHTapHUsIX.

Haunewm c passepToiBaHus Deployment. OTKpoeM onncaHue pa3BepTbiBaHNsa B YAML
Y CO3[afyM HOBBLIM BapMaHT, Ha3BaB €To k8s-time-deploy-canary.yaml u coxpa-
HUB BO BJIOKEHHOII TUPEKTOPHU k8s/canary:

# Bepcusd nporpamMMHoro uHTepgervica Kubernetes
apiVersion: apps/v1l
# Tun obbekTa
kind: Deployment
# MeragaHHble Hawero obvekTa, BrOXeHHbI obbekT ObjectMeta
metadata:

# crnnmcok MeToK ‘‘kKaHapeeuHoro” pas3BepTbiBaHUS

labels:

app: time-service

release: canary
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name: time-service-canary
# OnvcaHne cobCcTBEeHHO rMpaBuil pasBepThiIBAHUS KOHTenHepa
# BnoxeHHb1 obbekT DeploymentSpec
spec:
# KonuuyecTBO 3anyueHHbIX OTCeKoB pods Afis MacwrabupoBaHWs
replicas: 1
selector:
matchLabels:
app: time-service
release: canary
# onmcaHve wabsioHa ANs CO34aHVsT HOBbIX OTCEKOB
template:
metadata:
# Crnncok MeToK Ans “‘“KaHapeeuHbix” oTcekoB pods
labels:
app: time-service
release: canary
# HernocpejCcTBEeHHO OrnvcaHne KOHTelHepa B OTCeke
spec:
containers:
- image: ivanporty/time-service:0.2.0
name: time-service

EJ:[I/IHCTBCHHOC OTIINYME HAaIIE€TO HOBOT'O pa3BEPThIBAHMA — HOBAsI METKA B I1a0JIoOHe
spec.template U HOBas BEpCuUsd 06pa3a AJIsT 3aIlyCKa€MBbIX KOHTefIHCPOB — 3TO
03HAQYa€T, 4YTO BCEM CO3MABAEMBIM B 3TOM PA3BEPTHIBAHUN OTCEKAM pOdS 6YHCT
IIPUCBANBAThCA JOIIOTHUTEIIbHAA METKA release: canary.

[aBaiite pasBepHeM 006a pa3sBepTHIBAHNSA OTHOBPEMEHHO — KOHEUHO jKe, leKIapa-
TUBHO, IIPOCTO YKa3aB JUPEKTOPHIO CO BCeMH HamuMu oobekTamu B YAML:
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$ kubectl apply -f k8s/
deployment.apps/time-service created
service/time-service created

$ kubectl apply -f k8s/canary/

deployment .apps/time-service-canary created

M&1 BUAMM, YTO Tereph y HAC [Ba pa3BepThIBAHUS — CTAOUIIbHOE, C TPOBEPEHHOI
Bepcuel obpasa KOHTelfHepa M CEepBHCA, U HOBOE, «KaHAPEEUHOEe», I «IIPUTHUP-
Ki» U cbopa MHPOpPMAUHM O TOM, KaK OOHOBJIEHHBIN MHKpOCEpPBHC paboTaeT B
peanpHbIX ycnosusx. OnHako cepsruc Kubernetes y Hac mo-mpexHeMy OfuH, U OH
BBIOMpAeT BCe OTCEKM C OTMETKaMH app: time-service, TO eCTh JII0ObIE OTCEKH,
HEBa)KHO, €CTb JIM Y HUX MeTKa release: canary WJIHU HeT.

# MO 3TUM MEeTKaM WAET MOUCK OTCEKOB, Kyja OTMNPaBMsSKWTCS 3anpochl
selector:
app: time-service

Mexay mpodmMm, 3TO He YTO MHOE, KaK IIPOCTOe «KaHapeeyHoe» pa3BepThIBAHNE
(canary deployment)! [Joctym uepe3 cepBuc GymeT BpIOMpaTh 00ble OTCEKH U
KOHTEIHEephI C MeTKAaMHU app: time-service B CIIy4aifHOM ITOPSAKE, M MBI IOy IHM
BO3MOKHOCTb CPaBHHTb, KaK paboTaeT HOBas PyHKI[MOHAIBHOCTD, IIOTHOCTBIO HE
OTKa3bIBAsICh OT CTApOM IpoBepeHHOH BepcuH. C ApyTOH CTOPOHBI, MBI HMeeM
IIOJTHBIN KOHTPONb HAI TEM, CKOJIBKO «KaHApEeUHbIX» KOHTEIHEpPOB paboTaeT B
HaIlleM KJIacTepe, ¥ B JII000I1 MOMEHT MOKeM M3MEHUTh UX KOJIUYECTBO (IIPOCTO
IIOMEHSB YHCIIO 5K3eMILTIpoB replicas) mim, B ciiyuyae OOHapyKeHHOH OLIMOKH,
HeMeVIEHHO YOAIUTh «KaHapeeuHoe» pa3BepThIBAHUE M OTKATHTh CHCTEMY B CTa-
OMIIBHOE COCTOSHUE.

[IpoBepuTh, KaK 3TO paboTa€eT, BECbMa IIPOCTO — [ABANTe 3aIpaIlINBaTh time-service
B IIPOCTOM LIMKJIE, ¥ BOT YTO MbI YBUAMM (3[1€Ch KOMaHIa Ha OCHOBE KiacTepa
Kubernetes Docker Desktop):
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$ while true; do curl localhost:[nopr_NodePort]/time; sleep 1; done
{"time":"06 Jun 2022"}

{"time":"2022-06-06 17:27:12.260209446 +Q000 UTC m=+85.041021065"}
{"time":"2022-06-06 17:27:12.384187859 +Q000 UTC m=+85.1649994907"}
{"time":"06 Jun 2022"}

{"time":"2022-06-06 17:27:12.638330589 +Q000 UTC m=+85.419142202"}
{"time":"2022-06-06 17:27:12.76055814 +0000 UTC m=+85.541369750" }

Kak MbI BUANM, CEPBUC CIyUaTHBIM 06Pa30M OTBeYaeT UK CTaOUIIbHOM CYII[eCTBY-
IOIIIell BepCHUelt, MITH HOBBIM (JOpMaTOM JaHHBIX «KaHApPeewHOTO» BhImycKa. KeraTy,
JAOCTYII K CEPBYMCY MBI IIONy4YUIIN 110 HOMepY IopTa NodePort — HaIlpaMyIo, TaK Kak
IUTs pa3BepThIBAHUS ObLI MCIIONB30BaH JIOKaNbHBIN Kiactep Docker Desktop.

B cnyuae 061auHOTO KitacTepa WU APYTHUX JIOKATbHBIX Kinactepos (minikube, kind)
MBI ITOJTyYHM OCTYII KaK 0OBIYHO, C IIOMOIIIBIO ITepeHaIIpaBIeHHOTo mopTa (kubectl
port- forward). OgGHAaKO BbI YBHANTE TOJIBKO OAWH M3 BapHAaHTOB BBIBOJA CEpBUCA
time-service. TO He O3HAYaeT, UTO KaHApeeuHOe pa3BepThIBaHHE He paboTaer.
Hemo Gymer B TOM, UTO CceTeBbIE yIIpaBIsifolire KoMIoHeHTh Kubernetes oTkporoT
CoeqUHEHNE K OTHOMY OTCeKy (pod), 3TO 3HAUMTETHHO MOBBIIIAET 3PPEKTUBHOCTD
cetu. B aToM ciryuae, uTOOBI yBUIETh «KAaHAPEEUHBIM» CEPBUC B NENCTBUM, IIPUIET-
Cs1 OTKPBITH CeTeBbIe COCUHEHNS K HEMY C Pa3HbIX MAIIIMH, II03TOMY ISl IIPOCTOTHI
9KCIIEPHMEHTA JIyullle BOCIIONB30BAThCS IPSMBIM BBI30BOM ITOPTA JIOKAIBHOTO KIa-
crepa Docker Desktop.

HacTpauBas ak3eMIIIIpsl replicas, MBI MOXKEM YMEHBIITUTD WITU YBEITHYUTD OO
«KaHapeeuHoM» BepcHH B pabore cucTeMbl. Bojee mpodeccnoHanbpHBIN BapUAHT
IPUMEHHTDb «KaHapeeuHOoe» pasBepThIBAaHHE — OOBEKT [ BXOMAIIETO HHTepHeT-
TpaduKa Ingress, UCIIONB3Yys €r0, BO3MO)XHO Ha3HAUNUTh OTHENbHBIE Pa3BepThIBA-
HUs Ha BpIgeneHHble MapiipyTsl HTTP. Ber cMoxkeTe HaiiTH KeTany B JOKyMeHTa-
uu sToro obvrexra. Hy a camoe MoIiHOe opyskre [is MOJOOHBIX pa3BepTHIBAHUIL
— CeTKU MHKpPOCepBHCOB (service mesh); MbI y3HaeM IIPO HUX UyTh II03)K€ B ITOI
)Ke TIIaBe.
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«CnHe-3e/1eHoe» pa3BepTbiBaHUE

Yro errie MOYKHO JIETKO caenaTh ¢ MeTkamu? [IpempcraBum cebe, 4TO MbI XOTUM OUEHb
AKKypaTHO IIEpPeBeCTH CBOM MHKPOCEPBHC Ha HOBYIO BEPCHIO, IIPEIBAPUTEIHHO
IIPOBEPUB, UTO BCE OTCEKM U KOHTEMHEpHI TOTOBHI K paboTe, U TOJIBKO IIOTOM
TIepPEeKIIIOUNUTD BCIO CHUCTEMY Ha HOBYIO BEpPCHUIO. 3aIlyCTUM B KJIaCTEPe COBEPIIEHHO
OTJIebHYI0, HOBYIO BEPCHIO time-service U A IIPOCTOTHI HA30BEM €€ «3EIIeHOM».
Bce MuKpocepBHCHI Iiisi 9TOH BepcHu OyaeM IOMeuaTh OBOIBHO YaCTO UCIIOIb3Y-
IOIIIENiCI METKOM version: green.

CosnannhlpaBBemeBaHHeDeploymentIs@aﬁnek8$/b1ue-green/kBS—time-deploy—green.yaml
IpUMEPHO TaK ke, KaK C «KaHapeeyHbIM» pa3BepThIBAHMEM, TOJIBKO KCIIONb3yeM

Opyroil HabOp METOK M Ha30BeM 3TO pa3BepThIBaHUE time-service-green (MBI

IIOMHUM, BCe 0OBEKTHI OJJHOTO THUTIA JOJDKHBI UMETh YHUKAIbHOE Ha3BaHUE):

# Bepcus nporpammHoro vHTepgevica Kubernetes
apiVersion: apps/vi
# Twun obvekTa
kind: Deployment
# MeragaHHble Hawero obvekTa, BrOXeHHbI obbekT ObjectMeta
metadata:
# crimcok MeTok ‘““zeneHoro” passepTeiBaHWSA Deployment
labels:
app: time-service
version: green
name: time-service-green
# OnvcaHne cobCcTBEeHHO rnpaBuil pas3BepThiIBAHNSA KOHTeUHepa
# BroxeHHb1 obvbekT DeploymentSpec
spec:
# KonnyecTBO 3arnyueHHbIX OTCeKoB pods A4S MacwrabupoBaHUs
replicas: 1
selector:
matchLabels:
app: time-service
version: green

# onncaHve wabsioHa A4S CO3A4aHUS HOBbIX OTCEKOB



8. Merku u annoranuu Kubernetes. «Kanapeitku». Service Mesh 177

template:
metadata:
# crnmcok MeToK ‘“3enieHbix’ oTcekoB
labels:
app: time-service
version: green
# HoBasi Bepcus 0.2.0
spec:
containers:
- image: ivanporty/time-service:0.2.0
name: time-service

Hogssie oTcexn OyayT UMeTh METKY version: green. ECiTM MBI pa3BepHEM HOBYIO
BEPCHUI0 MHKpOCEpBUCa, HO He moMeHseM cepBuc Kubernetes, To BHOB monmyuum
«KaHapeeuHoe» pa3BepThIBaHUE, TaK KaK OTCEKH U CTaporo, ¥ HOBOTO pa3BepThHI-
BaHUs OyAyT MOAXOAUTH IO KPUTEPHUIO MOUCKa (app: time-service). Ham Hamo
MTOJTHOCTBIO0 OTENUTh CTAaOMIIBHYI0 BEPCUIO cepBrca oT HOBOU (“3eneHoii»). Haso-
BEM CTaOMIIBHYIO BEPCUI0 «CHUHEN» U M00aBUM «CHHME» METKU B HAIlle CTapoe
pasBepTHIBAHUE U CEPBUC. Bece M3MeHEHUs TTIOMECTHM IJIsi TIPOCTOTHI B OT/IETbHbIE
mupekropuu (k8s/blue-green):

# Bepcwusi niporpammHoro uHTepgervica Kubernetes
apiVersion: apps/v1
# Twun obbekTa
kind: Deployment
# MeragaHHble Hawero obvekTa, BrOXeHHbI obbekT ObjectMeta
metadata:
# crnimcok mMeTok ‘“‘cuHero” passepThiBaHus Deployment
labels:
app: time-service
version: blue
name: time-service
# OnvcaHne cobCcTBEeHHO rnpaBuil pasBepThiIBAHUSA KOHTeUHepa
# BroxeHHbI1 obbekT DeploymentSpec
spec:
# KonmyecTBO 3anyleHHbIX OTCeKoB pods 4SS MacwTabupoBaHWs
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replicas: 1
selector:
matchLabels:
app: time-service
version: blue
# onmcaHve wabsioHa AN1s CO34aHVsT HOBbIX OTCEKOB
template:
metadata:
# CrnMCoK MeTOK “‘CuHNX” OTCeKoB
labels:
app: time-service
version: blue
# crapasi Bepcus 0.1.0
spec:
containers:
- image: ivanporty/time-service:0.1.0

name: time-service

Ter[epb Hallla cTaOMIIbHasd BEPCHUs pAa3BEPTBIBAHHNA MMEET METKHU version:

IIOMEHAEM Halll CEPBUC, 4TOOBI OH MCKAJI TOINBKO «CUHHUE» OTCEKU:

# Bepcwusi niporpammHoro uHTepgervica Kubernetes
apiVersion: v1
# Twun obbekTa
kind: Service
metadata:
labels:
app: time-service
version: blue
name: time-service
spec:
# crimcok ropToB. JOMNONHUTENbHO MOXHO YKasaTb MMPOTOKOJ
ports:
- port: 8080
# o aTuM MeTkaMm WAEeT MoUCK “‘cuHux” oTcekoB

selector:

178

blue,
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app: time-service
version: blue
# Tun cepsuca. B obnake MOxHO uvcrnonb3oBaTeb LoadBalancer

type: NodePort

O6HOBUM Halll KITacTep U cAelaeM CTabUITbHY0, CTapyI0 BEPCHUIO JOCTYITHOM TOJIBKO
yepe3 «CHHHeE» MeTKU. BHHMaHMe: mpu n3MeHeHHH MeTOK 06bekToB Kubernetes
OaHHbIe 00BEKTHI CHAyalla Hal0 yAJINUTh, & TONBKO ITOTOM AOOAaBUTH B KIIACTep
3aHOBO! MBI Tak M OCTYIIHM C HalllUM Pa3BepTHIBAHNMEM U CEPBHCOM:

$ kubectl delete deploy/time-service
$ kubectl delete svc/time-service

$ kubectl apply -f k8s/blue-green/blue/
deployment.apps/time-service created

service/time-service created

Termepp MBI MOKEM 3aIlyCTHUTh OOHOBIEHHYIO «3€JIEHYI0» BEPCHIO pa3BepThIBAHMI,
He OI1acasch TOTO, UYTO K Hell Oy[yT IToIafaTh peabHble 3aIIpOChL:

$ kubectl apply -f k8s/blue-green/green/k8s-time-deploy-green.yaml
deployment .apps/time-service-green created

Har cepuc Teneps He 6yaer o6paiaTs BHUMAaHUs Ha apajlIeNbHO paboTaI0IIyo
«3eJIeHy10» BEPCHUI0, TAK KAK HACTPOEH Ha «CUHIOK» BEPCHIO. [[pOBEpUM 3TO KITaccu-
YeCKUM CII0COO0M, ITepeHalpaBuB IIOPT CePBHCA Ha CBOI JIOKAIbHYI MALINHY (B
ciydae Docker Desktop moxxHO 06paruthcs HanpsaMyto K mopty NodePort):
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$ kubectl port-forward svc/time-service 8080

. B HOBOM TepMuHasne

$ while true; do curl 0.0.0.0:8080/time; sleep 1; done
{"time":"2022-06-07 22:26:40.438451912 +0000 UTC m=+87.838016061"}
{"time":"2022-06-07 22:26:41.469423227 +Q000 UTC m=+88.868987392" }

WNrax, y Hac B KiacTepe 3amlyIeHBbl IIOIHOCTBIO pa3felbHble [ABE BEPCUU MUK-
pocepBuca time-service. MbI B m000¥ MOMEHT MOXXEM IEPEKIIOUUTH CEPBUC C
«CHUHHX» Ha «3elleHble» MeTKu. Hanummem YAML nnd «3eneHoro» BapuaHTa cepBuca
(oH Oymer UMeTh TO )K€ UM, IIPOCTO APYTOM CENEeKTOp, TaK UTO KIMEHTHl MOTYT
MIPOMOIDKATH MCITONB30BATh ITOT CEPBUC 6e3 KaKUX-T100 N3MEHEHUI IO TOMY JKe
DNS-umenn):

# Bepcwus niporpammHoro uHTepgerica Kubernetes
apiVersion: v1
# Twun obbvekTa
kind: Service
# MeTagaHHbie Hawero obvekTa, BrioxeHHbii obvekT ObjectMeta
metadata:
labels:
app: time-service
version: green
name: time-service
spec:
# crimcok ropToB. JlONONHUTENbHO MOXHO YyKasaTb MMPOTOKOJ
ports:
- port: 8080
# CcrnMCcoK MeTOK ‘‘3esieHbix” OTCEeKOB A/ OTPaBKW 3arpoCcoB
selector:
app: time-service
version: green
# Tun cepBuca. B obnake moxHo wcnone3oBaTeb LoadBalancer

type: NodePort

Top)xecTBeHHO (M HEMHOTO BOJIHYSCH) IIepeBefieM CHCTeMY Ha «3eJIeHyI0» BEePCHIO
U IIPOBEPUM, UTO cepBHC 0OHOBMIICS (He 3a0bIBaeM 3aHOBO II€peafpecoBaTh IOPT
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ceppuca — Hpe)I(HI/Iﬁ BBI3OB port-forward He CMOKET aBTOMAaTUUYECKU OOHOBUTBHCSA
JO HOBOT'O CEPBHCA, IT€pE€agpeCalili0 HaJO OCTaHOBUTD U HepeBaHYCTI/ITI))!

$ kubectl apply -f k8s/blue-green/green/k8s-time-svc-green.yaml
service/time-service configured

$ kubectl port-forward svc/time-service 8080

. B HOBOM TepMunHane

$ while true; do curl 0.0.0.0:[nepeHanpasneHHbIn_nopT|/time; sleep 1; do\
ne

{"time":"Q7 Jun 2022"}

{"time":"Q7 Jun 2022"}

OpnHOIT CTPOKOIT MBI MTHOBEHHO TIEPEKITIOUNIIN time-service Ha HOBYIO BEPCHIO, a
KITMEHThI COBEPIIEHHO He3aMeTHO AJs cebs CTalM KCIOIh30BATh €€ Uepe3 TO Ke
camoe uMsa DNS.

Ermte He BpeMs y[alaTh «CHUHIOW» Bepcuio! B ciryuae HempeBUAEHHBIX TpoOiieM U
Kpaxa «3eJIeHOM» BepCUH Mbl MOKEM MIHOBEHHO OTKaTUTHCS Ha CTAPYI0 BEPCUI0 —
BeJIb «CHHIE» OTCEKH BCe ellle paboTaioT B KiacTepe (1 CHOBa — He 3a0yAbTe 3aHOBO
mepeagpecoBaTh IOPT):

$ kubectl apply -f k8s/blue-green/blue/k8s-time-svc-blue.yaml
service/time-service configured

$ while true; do curl 0.0.0.0:[nepeHanpasneHHbIi_nopT|/time; sleep 1; do\
ne

{"time":"2022-06-07 22:32:28.216131391 +000Q UTC m=+435.879952166"}
{"time":"2022-06-07 22:32:29.245915537 +0000 UTC m=+436.909736318"}

VIMeHHO 5TO 1 HAa3bIBAETCS «CUHE-3eNIeHbIM» pa3BepThiBanueM (blue-green deployment).
Y Hac B Kiacrepe OJHOBPEMEHHO pa3BEPHYTHI IBE BEPCHHU OMHOTO M TOTO JKe
MHUKpPOCEPBICA, KOTOPbIE COBEPIIEHHO HE 3HAIOT O CYIECTBOBAHUU HPYT ApYyTa.
CepBuC ke ONMH, U OH MOXXET YKa3blBaTh WIIM Ha «CHHUII», WU Ha «3eJeHbII»
CEPBUC C ITOMOIIBI0 ITPOCTENIINX MeTOK. KaykIbIil clIeqyouuii {nKiI 0OHOBIEHUS
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MO)KET 4YepeloBaTh I[BeT — B CIeAylollee OOHOBJIEHME B HAIleM IIPUMepe yxKe
«3eJIeHas» Bepcus OyaeT CTaOUIIBHOM, a «CUHsA» IIPUAET eil Ha 3aMeHY.

O6paTtuTe BHUMaHUe, HACKOIBKO JIETKO OBLIO OPTaHM30BaTh AHHAMUYECKOE YIIPAB-
NeHre BepCUsMU U TpaUKOM B KJIACTEPe C TIOMOIIBIO TTpocTeliiieii metku! B aTom
Bcs cyTh Kubernetes. Be3 opkectparopa KOHTeliHepOB OpraHH30BaTh ITOJOOHOE
BPYYHYIO 01O ObI HETIPOCTO U TPeOoBaIo ObI pabOTHI OIBITHOTO AAMHHUCTPATOPA.
T0 ellle He BCe — UYTh IIO3KE MBI YBUIUM, KaK peanu30Barh eie 6onee ynobHoe
U IIPOCTO€E HelpepbIBHOE OOHOBIIEHE C ITIOMOIIIBI0 TOTO e 00beKTa Deployment.

LLa6noHbl YAML — Kustomize

U erre, Kak JIETKO 3aMeTHUTBH, KOInuecTBO (aiinos YAML ¢ pasnuyHbIMU MUHUMAJb-
HBIMU OTNIIHYHSMU CTAJI0 OBICTPO YBEITUUYUBATHCH IS KaKHAON HOBOM CTpPATETHUH,
peanu3yeMoli B Kitactepe, Oy[Ib 9TO «KaHapeeuHOe» UITU «CHHe-3eJIeHOe» Pa3BepThI-
BaHUe. 3aUacTylo SIAPO CHCTeMBbI, 6a30BbIe ee HACTPOMKYU COBEPIIIEHHO OIHAKOBHI,
KaK B HallleM IpHUMepe, a OTIMYNE 3aKI0UYaeTcs JUIIb B HOMepe Bepcuu obpasa
KOHTeITHepa U Iape HOIIONHUTENbHBIX MeTOK labels.

[Tomnep:xuBaTh OONBIIIOE KOMMUECTBO OMUHAKOBBIX pparmMeHToB YAML HempocTo
Y TIPUBOOUT K OLINOKaM, KOTOpPbIE TPYIHO OTIAAUThH U IOHATH. 34eCh IIOMOTAIOT
pasnUUHble HHCTPYMEHTHI I paboTHI ¢ I1abIOHAMY ¥ MHOTOCIIOMHBIM ITOCTpOe-
HreM utorosoro ¢aitma YAML o6bvekra Kubernetes. Onun 13 nmydiux BapuaHTOB
— Kustomize. Ero ucnonb3oBaHue I0O3BOJNUT B HallleM ClIy4ae OCTaBUTb OJUH
IJIaBHBIN 00BEKT Service U Deployment B ¢popmare YAML, a NOIOTHHUTENbHBIE
MeJIKHe HaCTPOMKHU BEpCHUM M METOK IIepPeHeCTH B AOIIOIHHUTEIbHbIe HaKJIajbIBa-
eMble Ha 0a30BbIi (aiin PparmeHTsl (overlays). [leTann BbI CMOMKeTe JIETKO HANTH
B IHTepHeTe.

PyyHas oTnagka otcekoB Pods u
KOHTEMHEepOoB C MOMOLLbIO MEeTOK

MeTKu MOXHO 3a/1aBaTh U YHOAIATH HE TOIBKO B AeKIapaiusix 00bektoB YAML, HO
Y BPYYHYI0, C IOMOIIIbI0 KOMaHbI kubectl label. Kazamoce 6b1, 5TO IIyTh B HUKY/IA,
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py4YHOE UMIIEPATUBHOE YIIpaBIIeHNEe 0OBEKTaAMHU, KAK MbI IOMHUM, Uepe3 KaKoe-TO
BpeMsi IIPUBELET K CHCTEME, COCTOSTHIE KOTOPOH OBLIO IOCTUTHYTO ITOTEPTHHBIMU U
3a0bITBIMH KOMaHAaMu. Ho B HEKOTOPBIX CITydyasx 3TO MOKeT OBITh OYEHb ITOJIE3HO.
[TocMoTpuM Ha CIIMCOK OTCEKOB (pods) pa3BepThIBaHUS time-service, Y KOTOPBIX
€CTb METKH app, OCHOBHAsI METKA, IT0 KOTOPOI MX BHIOMPAET CEPBUC:

$ kubectl get pods --selector app=time-service

NAME READY STATUS RESTARTS AGE
time-service-564b4d479f-t jgx7 1/1 Running 0 22h
time-service-canary-54ccf7c869-s8snk 1/1 Running %] 3d

time-service-green-5c4497bbf9-mb59sx 1/1 Running %] 22h

Kak MBI BUIUM, MOKHO yKa3aTh CEJIEKTOp AN KOMaHABI kubectl BpyuHyI0. MbI
BUUM TPH OTCeKa AJI TEKYyIero pa3BepTHIBAHUS, «KAHAPEEUHOTO» U «3eJIEHOTO».
[IpencraBuM, YTO Hallle «KaHapeeyHOe» pa3BepThIBAaHUE paboTaeT B HECKOIBKUX
9K3eMILIPaX U YTO-TO ITOILIO He TaK. HaM xoTenock 651 B3ITh TEKYIIHI SK3eMILISP
cepBHca U KOHTeIHepa time-service, HO Bce OHM 0OCITY)KHBAIOT PeallbHbIE 3aIIPOCHL.
HecranpmapTHOe perieHne — yopaTh OCHOBHYI METKY celleKTopa orceka! Pa3BepTs-
BaHHe Deployment «IIOTepsieT» 3TOT IK3EMIUIIP MUKPOCEpPBHCA U 3aIIyCTUT HOBBIHI
OTCEeK, a CEpPBUC IIepecTaHeT HAIIPABIATh K HEMY 3aIIPOCHL.

$ kubectl label pod time-service-canary-54ccf7c869-s8snk debug=true app-
pod/time-service-canary-54ccf7c869-s8snk labeled

Komanpga kubectl label IT0O3BONISIET OMHOBPEMEHHO [O0ABIATh M yHAIATh METKHU.
3mech Mbl YAATHIN HAITY OCHOBHYI0 METKY MAJIS CEIeKTOPOB app (Z06aBUB MHUHYC
K ee UMeHU) U qo0aBUIU HOBYIO debug. Mims orceka (pod) ckomupyiite u3 crimicka
kubectl get pods, Tak KaK YHUKAIbHBII UAEHTUPUKATOP B KOHIIE UMEHU OTCEKA y
Bac OyJeT OTIINYaThCS.

[TocMoTpuM, KaK YIPaBIAIOLIAHI IIUKI HCIPABUT IIOTEPI0 OTCEKa:
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$ kubectl get pods --selector app=time-service

NAME READY STATUS RESTARTS AGE
time-service-564b4d479f-t jgx7 1/1 Running Q 22h
time-service-canary-54ccf7c869-n6zgb 1/1 Running ] 31s
time-service-green-5c4497bbf9-m59sx 1/1 Running %] 22h

Kak BumuM, I «KaHapeewHOro» pasBepThIBAHUA OBLI 3aITyIleH HOBBIM OTCEK, U
crucTeMa BEpPHYIach B xermaemoe cocrosinue (desired state).

A MBI IONYYHUIN jKeJIaeMbIl 5K3eMILTIp Ipekae pabouero MUKpocepBHca B CBOE
pacIopsvKeHe U MOXXEM H3YUHUTbh €r0 COCTOSHUE M IOHSTh, B YeM MOXKeT OBITh
npobiema:

$ kubectl get pods --selector debug=true,release=canary
NAME READY STATUS RESTARTS AGE
time-service-canary-54ccf7c869-s8snk 1/1 Running %] 3d

dTa HexUTpasd, HO [eCTBEHHAs TeXHUKA MOXKeT OBITh OUeHb ITOJIe3HOM I «TOpsi-
yeri» OTIIAAKU IPIMO Ha paboTaroleM B IPOU3BOACTBEHHOM peKUMe KilacTepe, 6e3
roTepu PYHKIHOHAIBHOCTU U YKeJIaeMOT'0 COCTOSIHUS KiIacTepa.

CeTka MukpocepBucoB — Service Mesh

MbI yxe CMOIJIM HaclaguTbcd TeM, KaK HEeCKOJIbKO METOK ITO3BOJIMIIM HaM 3ile-
MEHTapHO peaJM30BaTh CIIOKHBIE (B MUpe, rae HeT momoinu Kubernetes) rexauku
«KaHapeeuHOTO» U «CHHe-3eJIeHOT0» pa3BepThIBaHu1. OJJHAaKO Bce OHU paboTaOT Ha
ypOBHE IIepeHaIpaBIeHHs 3alIpOCOB K MHAUBHUIYAIbHBIM KOHTEIHepaM, paboTaro-
UM B oTcekax (pods). UTo6pI H3MEHUTH IPOIOPILIHIO 3aIIPOCOB, OTIPABIIEMBIX K
«KaHapeeuyHOH» BE€pPCHH, HAJ0 3aIllyCKaThb HOBbIE OTCEKM, & 3TO PECYpChI, IPEXIE
BCETO IIpOIleccopa M IaMsATH, OHM He OECKOHEUHBI, a B Cllyyae KOMMepPUecKOro
o6yaka elre 1 BecbMa JOPOTH.

Ecny Bamm MuKpocepBHC He TaKOH y)K M MUKpPO, HapuMep OONBIIOH, TIONHOIEH-
HBIH cepBep, peaTlu30BaTh TaKue pa3BepThIBAHKA Oy[eT JOpOTro, a MHOTHA U HeBO3-
MO)XHO TI0 IIpUYMHE HEXBATKU PeCcypcoB KiacTepa. B aToM ciydae onTHMalbHO
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ObUIO OBI YIIPABIATH 3alIPOCAMH U CETEBBHIM TPaPUKOM Ha YPOBHE HAHHBIX, HEIIO-
CPeCTBEHHO UAYIIHX uepe3 ceTh. K mpuMepy, nMes: TONBKO OBa OTCEKa, OOBIUHBII
U «KaHapeeuyHbIi», HEKUI CETEBOM KOMIIOHEHT MOT ObI THOKO HATIPABISITH 3aIIPOCHI
MEXy HUMU B 3aBUCUMOCTH OT YKa3aHHOM IIPOIIOPLIUH.

VIMeHHO 3TO W [eNalT CeTKHM MHUKpPOCepBHUCOB (service mesh, cépsuc mew). Ycro-
SIBIIIETOCS TIEPEeBOJIa STOTO TePMHUHA HeT, HO Ha3BaTh UX CETHI0 OBLIO ObI HEBEpHO,
TaK KaK ceTb — 3TO o0lee IOHATHE Iepefadyd AaHHBIX (network). 3amaua ke
ceTku service mesh — 06beIMHUTH MUKpOCEPBUCH B Kitactepe Kubernetes B equroe
yIpasiseMoe, Habmo1aeMoe MPOCTPAHCTBO, AeIaTh 9TO YIOPSIAOUYEHHO — TO €CTh
pacIpefenuTh UX B HEKYI0 IIPaBUIIbHYIO, IPAKTUUECKHA F€OMETPUUECKYIO, CETKY.

OcHoBHBIE 3a7laul CETOK service mesh:

« THOKOe yIIpaBlIeHHe CeTeBbIMU II0TOKaMHU JAHHBIX ¥ TPAPUKOM MEXIY MUKpPO-
cepsucaMu. [Ipumep — To camoe «kaHapeeuHOe» pa3BepThIBaHUE, HO Ha 3TOT
pas y>ke Ha ypOBHE CETEBBIX IIOTOKOB;

 TecTupoBaHue A/b. BapuaHT «kaHapeeuHOTo» TECTHPOBAHMS, TOJIBKO eIlle
6onee ToHkuil. OOBIYHO TpUMeHseTCs AN (YHKIMOHAIBHOCTH, BUIMMOIL
U1 KOHEYHOTO IIONIb30BaTeNs, HAllpuMep KOP3MHBI MOKYNOK. C IIOMOIIbIO
tpurrepa (06pruno 3aronoBok HTTP, ¢mar, unu umMs/TUI I0IH30BaTENS) YACTh
TpaKa HarpaBisieTcs Ha HOBbIe KOMITOHEHThI CUCTEMBI;

+ HaONOIeHHe ¥ MOHUTOPUHT Kiactepa. OqHO U3 BOXHEHIINX IIPEUMYIIECTB
HICIIOTTIb30BAaHUsI MUKPOCEPBUCHOI CeTKU. Tak Kak BCe ceTeBble IOTOKHU BCEX
MUKPOCEPBUCOB HAXOMATCS MO/ YIIPABI€HUEM TPOKCH-KOMIIOHEHTOB, MOYXHO
OTCIIEIUTh UX B3aUMOJEHCTBHA B CUCTEME, ITOJCUNTATh 3aIeP’KKI OTBETOB U
CHTHANHM3MpPOBATh IIPH HEOOBIYHBIX OTKIOHEHHSIX OT OXHAAeMbIX, CPeTHUX
BenuuuH o0ciuykuBanus (Harmpumep, service level objective, SLO). O6prunO
pe3ynbTaThl HAOTIOMEHHs BBIBOOATCS Ha M3BECTHBIE CHCTEMBI C OTKPBITHIM
komoM Prometheus u Grafana.

Camble mM3BecTHbIe MHKpocepBUCHBIe ceTkn — Istio m Linkerd. Ectp HexkoTOpHIi
IIOpOT BXOJia ¥ 00y4YeHHs, yCTAaHOBKA U ITIepBOHAYAIbHAs HACTPOIIKA He TaK IIPOCTa,
TpebyeTcs IepeHacTpoiiKa BceX KOHTeTHepOB AT pabOThI C IPOKCH-KOMIIOHEHTaMHU
1 yCTAaHOBKA HEMAJIOTO KOIMYEeCTBA HECTAaHJAPTHBIX CETEBBIX KOMIIOHEHTOB, HO II0-
TOM BBI II0JIy4aeTe BeCOMble IIperuMylecTBa. HekoToprle mpoBaiiiepbl, HallpuMep
Google Kubernetes Engine, naror BaM BO3MOXHOCTH Cpasy 3aIlyCKaTh KJIacTep C
paboraroreii B HeM ceTKoii Istio.
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AHHOTaUuUM

Kak MBI yBUmENnu B 9TOH I7IaBe, METKH UTPAIOT BAKHEHIIIYIO POJIb B yIIPABIECHUU
kactepom Kubernetes u moucke 06beKTOB B 3TOM AUHAMUYHOI, CIIOKHOI pacIipe-
HeNeHHOoM cucTeMe. VICImonb30BaTh METKH CTOUT TOINBKO CO CMBICIIOM, [JIs IIOMCKA
U [T BOKHENIIIUX TapaMeTPOB BallluX pa3pepThiBaHuil B Kubernetes.

B 6onpiroit komaHe paspaboTIMKOB, B OONBIINX CHCTEMaxX U3 MHOTUX KOMITOHEH-
TOB 3a4aCTyH0 HEOOXOIMMO TIPENOCTaBUTh GOJIbIlle MHOOPMALUK — KOMY TIPUHA/-
JIEKUT MUKPOCEPBUC WU YACTh CUCTEMBI, K KOMY OOPaTUThCS B CITydae mpoOIeMbl,
re HaXOMHUTCS MCXOMHBIN KO MU JOKyMeHTAIus. B 9TOM ciiyyae MOKHO HCIIONb-
30BaTh aHHOTAIMU (annotations) o6bexkToB Kubernetes. 3to, mo cytu, Te jxe camble
METKH, C TEMU Ke OTpaHUYeHUsIMH Ha GopMaTr U pasMep, HO He YYACTBYIOII[HE B
MTOWCKE, U TAKMM 00pa3oM OHU MOTYT COHepKaTh 00y MHPOPMALHIO JTHOOOTO
dopmara 1 UCIIONB30BATh OMMHAKOBBIE NMEHA U 3HAUEHUsT 6€3 OTIaCEeHU T TIOBIIUSATh
Ha paboTy CeNeKTOPOB (HaIpHUMep, IJIS CEPBHUCOB).

B xauectBe IIPOCTOTO MpUMEPA MbI MOKEM ,uo6aBI/ITb AHHOTAIUIO owner C UMEHEM
aBTOpaIUHIanMHHHchaTopaonpeneneHHoroKOMHOHeHTa.HaHpHMep,nnﬂHauw—
IO pa3BEpThIBAHMS time-service:

# Tun obbekTa
kind: Deployment
# MeragaHHble Hawero obwvekTa, BrOXeHHbI obbekT ObjectMeta
metadata:
# crimcok meTok camoro obvekTa Deployment
labels:
app: time-service
# aHHoTaumn obbekTa
annotations:
owner: ivan.porty@ipsoftware.ru

name: time-service

AHHOTaHI/II/I JaCTO HCIIOJIB3YIOTCA B TOTOBBIX PEHICHUAX Kubernetes, TaKHX KaK
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Google Kubernetes Engine umn Amazon EKS, 4yTo6pI 106aBUTH K CHCTEMHBIM
00'beKTaM JIOTIOTHUTETbHYI0 HHPOPMAIIHIO.

Pe3lome

« OcnoBHas 3agaua metok (labels) Kubernetes — pas6uenue o6beKTOB, TaKUX
Kak orceku (pods), passeprsiBanus (deployments) u cepsucsel (services), Ha
TPYIIIIBI ¥ KATETOPUHU U JIETKHUI IIOUCK 10 3HAUEHUSIM MeTOK. MeTKu — IpocTo
MMeHOBaHHbIE TIPOU3BOJIbHBIE CTPOKU. OCOOEHHO Ba)KHBI METKU [JIsI paBOTEHI
cepBuCOB. VIMEHHO 110 yKa3aHHBIM METKaM CEPBUCHI BHIOUPAIOT HAGOP OTCEKOB
IUTs1 HATIPABIIEHUST K HUM 3aITPOCOB.

« HecmoTpst Ha CBOIO IIPOCTOTY, METKU B COBOKYITHOCTH C CEPBHCAMU Service
MTO3BOJISIIOT TIPOCTBIM CIOCOOOM OPTaHU30BaTh CIOKHYI0 MapIIPyTH3AIUIO
TpauKa Balllell CUCTeMbl — MBI PACCMOTpPENH «KaHapeeuHble» W «CUHe-
3eleHble» Pa3BepPThIBAHUSL.

« B HEKOTOpBIX CITyuasx IMOJIE3HO MEHSATh HAOOp METOK BPYUHYI, KOMAHMIO
kubectl, BMECTO HEKIIapaTHBHOTO OOBSBIEHUS — HaAIpUMep, IS BBIBOAA
YaCTU OTCEKOB M3 pa3BePThIBAHUS IS OTIAIKH.

« XopoIie# IpaKTUKOI SIBISETCS UCIIOIb30BaHKe YIIOPAA0YeHHOTo Habopa Me-
TOK (BHIOPAaHHOTO M OTOBOPEHHOTO 3apaHee Ballleil KOMAaH/IO) IS BCeX MUK-
pOCepBHCOB, pabOTAIOIINX B KIacTepe mox yrpasineHueMm Kubernetes. B momos-
HEHUe K MeTKaM MOYXHO TIPUMEHSITh AaHHOTALIHH.

« Hecmorpst Ha CBOIO MOIIlb, METKH OTPaHUUEHBI paboTOM Ha YpOBHE 0OBEKTOB
Kubernetes. MukpocepsucHble ceTku (service mesh) mo3BomsOT ympaBmsiTh
TpaMKOM M 3ampocamMu 6ojiee TOHKO, Ha YPOBHE CETEBBIX 3alPOCOB M UX
IapaMeTpoB.
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B mpenbinyIueit rinaBe Mbl BHIACHUIHM, UTO HeKIapatuBHas Mopeinb Kubernetes, u
CEJIEKTOPBI, paboTaroiiye ¢ OGBIYHBIMK METKaMHU, HACTOJBKO YHAUuHO B3aMMOMEN-
CTBYIOT, UTO IIO3BOJISIIOT HAM HECKONBKMMHU [BIDKEHUSIMHU PYKH U IApOil METOK
OBICTPO U YHOOHO peanu3oBaTh TAKHeE MOL[HbIE ¥ HEIPOCThIE B APYTHUX CHCTEMAX
IeViCTBYS, KaK “KaHapeeyHble” U “CHHe-3eJleHble” pa3BepThIBAHNSL

Ho Kubernetes He cTan 651 Tak oy sipeH ¥ He TONyYny ObI CBOETO IPAKTUUIECKU
KyJIbTOBOTO CTaTycCa, €CIU OBl B KaXKAOW OIlepaliy He IIPeJOCTaBIsI elle Ooee
IIpOCTHIE, a TIIABHOE, JIeKIapaTHBHBIE, CITIOCOOBI peann30BaTh OecrepeOoiiHyI0 pa-
60Ty pacipeqeneHHON CHCTeMbI U3 MHOXKeCTBA KOMIIOHEHTOB ¥ MUKPOCEPBHCOB.
OO6bexT Osi pa3BepThIBAHUS KOHTEHHEPOB Deployment, KOTOPBIH MBI IO CHUX IIOP
HCIIONIF30BANIY IIPOCTO TSI 3aITyCKa KOHTEHHEPOB OTIPEeIEHHOM BEPCUH 1 KOHPH-
Typanuy, Croco6eH MpeBpaTUTh HAIlly CHCTEMY MHKPOCEPBHCOB B IIPAKTUUYECKU
HeYsI3BUMYIO K TIpocTosiM (robust), mocrosinHo poctymnuyio (HA, highly available) n
aBTOMAaTHYeCKU MacliTabupyemyo mo TpeboBanuio (autoscaling).

HenpepbiBHOe o6HOoBNeHMe (rolling update)

IaBariTe UCIIONb3y€eM HAIIl CEPBUC IO IIOIYUYEHUI0 BpEMEHU time-service elle pas,
B 9TOT pa3 [ OOHOBJIEHUsI ero BepCHU U (PYHKIHOHAIBHOCTU 6e3 MpUMeHeHHs
py4HOI paboThl ¢ MeTKaMH. Y Hac Iocie paboThl B MPOIUIBIX TJIaBaX €CTh IBe
BepcuHU - 0.1.0 U 0.2.0. Mg ycmexa 3KCIepHuMeHTa HeoOXOOUMO, YTOOBI OHU
OTBeYaJIN Ha 3arpoc /time B pa3HOM popMare - 06pa3bl image KOHTeINHepa B MOEM
pernosutopuu o6pazoB Docker Hub ivanporty/time-service comepxat 3Tu BepCuH,
HO eCIIi BBl XOTHTE HCIIONIb30BaTh 00pa3bl, cCOOpaHHbBIE BaMU JIOKAJIbHO, MU U3
CBOETO COOCTBEHHOTO PEeIO3UTOPHs, TIOMEHsITe UMs oOpasa B MaHupecTax YAML.
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[lepen 3amyckoM OOGHOBJIIEHHS, €CIIU Y BAaC OCTAINCh IIPeAbIAYyIIIe BAPHAHTEI Cep-
BHICA U3 IPOIIIBIX [JIaB, B TOM YHUCIIE “KaHapeeyHble  WIIU *CHHe-3eJeHble”, HY)KHO
OyneT UX YOAJUTh U 3allyCTUTh OJUH, IIepBBIIl BApHAHT cepBHca, Bepcuu 0.1.0:

# HenocpepCcTBEHHO OMMCaHVE KOHTEWHEpa B OTCEKe
spec:
containers:
- image: ivanporty/time-service:0.1.0
name: time-service

$ kubectl apply -f k8s/
deployment .apps/time-service created

service/time-service created

C rtakum IIPUMEHEHNEM PA3BEPTHIBAHUA MBI YK€ XOPOIIO 3HAKOMBI - IIPOCTOE
onucanue B YAML, u Kubernetes passopauuBaer st Hac oTceku pods U 3aIIycKaeT
KOHTEHEPHI B HUX, U MOAIEPKUBAET 3TO JKEIAEMOE COCTOSTHHE.

Ho BoT mosiBnsieTcs HoBas, 6€3 COMHEHUS JIyYIlasi BEPCUs CEPBHUCA Q. 2., MBI XOTUM
IIepeBeCTH BCI0 CHCTEMY Ha HOBYIO BEPCHIO, KOHEUHO e 6e3 OCTAaHOBKHU ee paboThI
U IepepbiBa B 00CTYy)KMBaHUHU APAroOlleHHbIX IoIb30BaTeneli. Her Huuero mporre -
IIPOCTO OOHOBUM BEPCHUIO CEPBUCA, U TepeafiM HOBOE OIIMCaHUE Pa3BePThIBAHUS
Deployment ympasmsorieit cucteme Kubernetes. I HarmigHOCTH CKOHpPyeM
onucanre YAML B manky update:

# OOHOBNEeHHas BEpCUSA KOHTeWMHepa B OTCEKe
spec:
containers:
- image: ivanporty/time-service:0.2.0
name: time-service

ITpoBoguM HOBOE pa3BepTHIBaHHUE:
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$ kubectl apply -f k8s/update/

deployment.apps/time-service configured

Kaxk mb1 BunuM, Kubernetes oTBeTHsI HaM, UTO pa3BepThIBaHNUE time-service ObLIO
ckoHuryprposaHo (configured), a He ynmaneHo u co3maHO 3aHOBO - OOHOBIIEHHE
CHCTEMBI BCTPOEHO B 00BEKTHI Deployment, I OCTaHABIMBATh M 3aHOBO 3aITyCKaTh
OTCEeKU M KOHTEIHephl He Ipupjercd. JIerko 3To IpOBEpHUTH, KaK MBI yKe He Of-
HaX/Ibl A€M, ¢ IIOMOINBI0 OOBIYHOTO LMKIA curl K TOUKe HOCTyIIAa CepBHCa
IpsMO B TepMHHalTe. MmeanbHO 3TO IIpOBepUTHh Ha JIOKANbHOM Kiactepe Docker
Desktop ¢ moMoII[t0 IIPSMOTo JOCTYTIa K IIOPTY CepBHCca time-service (BBl yBUIUTE
ero B JINCTHHTe KOMaHMBI kubectl get services). B aToM ciryuae cmeHa dopmara
BpeMeHH ITPOU30IeT IIPSIMO Ha BaIllUX IJIa3ax:

# Tonbko ang Docker Desktop, 3anycTuTe mepepj HOBbIM pa3BepPThIBAHUEM

$ while true; do curl localhost: [nopr_Docker_Desktop|/time; sleep 1; do\
ne

{"time":"2022-06-12 19:20:51.301901817 +000 UTC m=+15.490737628" }
{"time":"2022-06-12 19:20:51.425109475 +Q000 UTC m=+15.613945291"}
{"time":"12 Jun 2022"}

{"time":"12 Jun 2022"}

B o61mem e ciydae, ang moboro kiacrepa Kubernetes, MbI Bcerna MoskeM ucnons-
30BaTh Iepeanpecanuio mopros. [lepeagpecarus kubect]l 06p1uH0 onrTHMHI3HpOBaHA
U HaCTpOeHa HAIPSAMYIO Ha KaKoH-1ubo oTcek (pod), oco6eHHO B yaaneHHOM 006i1a-
Ke, TaK UTO CKOpee BCero Iociie 0OHOBIIEHNS IiepeapecOBaHHBII IIOPT He OTBETUT B
HOBOM (pOpMaTe MM 3aKOHUUT paboTy ¢ omuOKoii. B aToMm ciryuae ms ycrexa Ha-
IIIeTO SKCIIepUMeHTa IIPY 0OHOBJIIEHUH Pa3BEePTHIBAHUSA U €T0 OTCEKOB HEOOXOIUMO
IIPOCTO 3aHOBO 3aIlyCTUTH ITepeagpecalio I cepBuca time-service.
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$ kubectl port-forward service/time-service 8080

. B OTAENIBHOM TepMuHane, MNpaMoO nepej HOBbIM pa3BepTbhiBAHVEM

$ while true; do curl localhost:8080/time; sleep 1; done
{"time":"2022-06-12 19:20:51.301901817 +Q00Q UTC m=+15.490737628" }

. HOBOEe pas3BepTbhiBaHVe, HyXHO nepesanycTtuTb port-forward
$ kubectl port-forward service/time-service 8080

. TOT X€ CaMbll UMK Ccurl nepeknnuyaeTcsa Ha HOBbI GopMaT
{"time":"12 Jun 2022"}

Har cepsuc, 6rmaromapst TOMy, 4TO OH IO CyTH HAHO', a He 'MHUKpO’, M HaIlH-
car Ha GO, 3aIyCTUIICS MPAKTUYECKU MTHOBEHHO, M KaK TONBKO YIIPABIISIOIIAs
cucrema Kubernetes momyunna curaan or orceka (pod), 4to mporecc KoHTelHepa
YCIIEIIHO 3allyllleH, OHa OCTAQHOBMIIA IIPENbIAYINYI0 BEpCHIO, a CEPBHC Service
OCTaJICsT HEM3MEHHBIM - OH IIO IIPE)KHEMY BBIOMpAeT JIF00ble OTCEKH C MeTKaMU
app: time-service, u cram 6e3 BCIKMX M3MEHEHHII CO CTOPOHBI IIONIB30BATENEH
cepBICa IIepefaBaTh 3alpOCHl K HOBOM BEpPCHH. JTO U ecTh 6a30BOe HEIpephIBHOE
pasBeprhiBaHUe. Bee uTo HaM TpebyeTcs - OGHOBIEHHAs BEPCHS CEPBHCA B HOBOM
obpase KOHTeIHepa C YHUKAIbHON BEPCHEN, M BCTaBKa 9TOH BEPCHU B ONMCAHUE
pasBepThiBaHUI YAML!

WcTopunsa o6HoBNEHUI. OTKAT K CTabU/IbHbIM
BepcusiM.

O6HoBIIeHNs 115 pa3BepThIBaHMUS Deployment He TONBKO [ENAIOT 9TO ITO BO3MOXKHO-
CTHM HEIIPEPHIBHO, €Ille OHM, KaK U CIeQyeT Ha[e)KHOM CHCTEME, JIETKO ITO3BOIAI0T
HaM OTCIIEAUTh MCTOPHUIO M3MEHEHHUI U OOHOBIIEHHI, U B ClIydae IIpPOOIEeMbI C
HOBBIMU BepCHAMH (IIPOOIEMEI C 3aITyCKOM, HECOBMECTHMOCTD C APYTUMU MUKPO-
CepBUCAMM), OTKATHTb MUKPOCEPBUC Ha IIPEIBbIAYIIYIO, CTAOMIIPHYIO BEPCHIO.

HOHY‘JI/ITB HNCTOPHUIO OOHOBIEHUI MOXHO KOMaHOoM rollout history:
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$ kubectl rollout history deploy time-service
deployment.extensions/time-service

REVISION CHANGE-CAUSE

1 <none>

2 <none>

Kak u oxumanmoch, y Hac gBe pemakumu’ (revision), MM BEpCHM HAIIErO pas-
BepThIBaHUs. [loka MBI ellle XOpPOIIIO 3HaeM, UTO 3TO 0OOHOBIEHUE Bepcuil obpasa
KOHTelTHepa, U Kakue 3TO ObUIM BepCHH, HO KakK Mbl BuauM, Kubernetes He 3Ha-
eT, YTo MMeHHO 6buTo mpuunHOi (change cause). Xopormeii mpakTHKO SBIIETCS
HCIIONb30BaHME aHHOTAIUU kubernetes.io/change-cause - UMEHHO €€ 3HaUeHUeE
U TIOKa3aHO B CIMCKe pemakiuii o0HoBmeHus. Ecnmu Mbl qo6aBuM €€ B ommcaHue
YAML pasBepToIBaHUS ¢ HOBOIT Bepcuel (B AUPEKTOpUH update):

# Tun obvekTa

kind: Deployment
# MeragaHHble Hawero obvekTa, BrOXeHHbI obbekT ObjectMeta
metadata:
# crimcok meTok camoro obvekTa Deployment
labels:
app: time-service
# aHHoTaunn obbekTa
annotations:
owner: ivan.porty@ipsoftware.ru
kubernetes.io/change-cause: Updated version to 0.2.0

name: time-service

Ter[epb CITMCOK peI[aKLII/Iﬁ Hallero pa3BEPThIBAHMS CTAHET BBITJIAAECTP HAMHOTO
IIpUIn4YHEE:
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$ kubectl rollout history deploy time-service
deployment.extensions/time-service

REVISION CHANGE-CAUSE

1 <none>

2 Updated version to 0.2.0

Ucropus o6HOBEHUIT Xopola cama 1o cebe, 0COOEHHO B COBOKYITHOCTH C ie-
KJTapaTUBHBIM YIIPaBI€HUEM KIIACTEPOM, KOTHa MBI MOYKEM IPOCTO KCIIONb30BATh
cucreMy KoHTpois Bepcuii (Git) 4ToOb! yBUIETh, KOTHa, KTO, U 3aUeM OOHOBIISAN U
U3MEHsI CUCTEMY U pa3BepThIBAHUE.

Ho nmpencraBum, uto cinyuniace omrn6ka. Kak 310 uacto 6p1BaeT, oquH pazpaboTunK
He TIOHST APYroro, ¥ TPETHI MPOTPAMMUCT PEIIUI, YTO CEePBUC time-service
BBINYIIIeH B CTAaOMIIBHOM BepcuH (1.0.0), 1 65110 OBI IPOCTO TIIYIIO OCTABATHCI HA
crapoit Bepcun. O6HoBeHne B Kubernetes - 370 65ICTPO, IIPOCTO U JTOTUYHO, (aiii
C pa3BepThIBaHUEM ObLI OGHOBIIEH U ITepeiaH B KIacTep:

# aHHoTaunm obbekTa

annotations:
kubernetes.io/change-cause: Updated version to release 1.0!

# obHOBNeHHas BEpPCUSA KOHTEeWHepa B OTCEKe
spec:
containers:
- image: ivanporty/time-service:1.0.0
name: time-service

% roken,
CoxpaHuM OOHOBJIIEHHBII O0OBEKT OOHOBIIEHUS B OUPEKTOPUU broken, 4TOOBI He
3a6bITh TOT AKT, YTO 3TO “CIIOMAHHAs™ BEPCHS:

$ kubectl apply -f k8s/update/broken
deployment.apps/time-service configured

Ecny MBI CHOBa IIpOBepUM PabOTOCIIOCOOHOCTH CEPBUCA, TO OH IIPOJOIKUT pado-
tath - Kubernetes 6bicTpo moiimer, 4To 06pa3a BepCHH 1.0.0 IIPOCTO HET, U He
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CTaHeT OCTAHABIMBATH CTApBIil OTCeK ¢ pabouet Bepcueil. OmHAKO HOBas pegak-
(U5l pa3BepThIBaHUs OyeT Teleph CyIIeCTBOBATh B KIACTEpe, OTUASHHO ITBITASICh
3allyCTUTh HOBBIN OTCEK U KOHTEHEp M3 HeCyIecTBYIero obpasa (orrmbka
ImagePullBackOff), u mocTuub xemaeMoro cocTosSTHUS:

$ kubectl get pods

NAME READY STATUS RESTARTS A\
GE

time-service-T749f577cbc-mngSm 0/1 ImagePullBackOff %] 3\
md59s

time-service-Tf£577b7bd-kq7vb 1/1 Running 0 4\
m32s

MbI MOKEM YBUOETH HOBYIO PE€AAKIINUIO PA3BEPThIBAHUS B NICTOpHUU U3MeHEeHUI:

$ kubectl rollout history deploy time-service
deployment.extensions/time-service
REVISION CHANGE-CAUSE

1 <none>
2 Updated version to ©0.2.0
3 Updated version to release 1.0!

Pecypcel, 0co6eHHO ITpHU HCIIONB30BAHUH KOMMEPUYECKUX IIPOBaliiepoB obaka, Jo-
POTH, U Iep)KaTh B KIIACTEpPe “CIIOMAHHYH0  BepCHI0, HecMOTps Ha To uTo Kubernetes
TIOAIIEP)KUBAET OOIIYI0 PaboTOCIIOCOOHOCTh MUKPOCEPBUCA, IIPOCTO PACTOUHTENb-
Ho. Kak moctynuts? Ynamuts Hepabounii orcek pod? PazseprriBaHme Deployment
CHOBa M CHOBa Oy/eT IBITAThCS 3aIlyCTUTh €T0, TaK KaK MBI ITepefalii 3TO KaK Ke-
JTaeMoe COCTOsIHHE CHUCTeMBbI. YJaneHre pa3BepThiBaHus OyaeT coBceM HeymauyHOI
upeell - Mbl OCTAHOBUM HeIIpepBIBHYIO paboTy CHCTeMBbl, IT0Ka Oy/IeT 3alycKaThCs
HOBOE pa3BepTHIBAHUE.

BosmoykHO, TpobiemMa ¢ HOBOU BepcHeil BpeMeHHas - HalpuMep, HeT JOCTyIa K
pertosutopuio Docker Hub, u MBI 3ax0TUM BepHYTBHCA K 3TOM pelaKIHH ITO3KE.
PasseprriBaHnEe Deployment CIIOCOOHO ITOMOYB - MBI MOKEM BEpHYTHCS K JII000I1
penaxkiuy, He yaands HUKaKux u3MeHeHui! [laBail IocMOTpUM:
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$ kubectl rollout undo deploy time-service

deployment.extensions/time-service rolled back

$ kubectl rollout history deploy time-service
deployment.extensions/time-service
REVISION CHANGE-CAUSE

1 <none>
3 Updated version to release 1.0!
4 Updated version to ©0.2.0

$ kubectl get pods
NAME READY  STATUS RESTARTS  AGE
time-service-T7f£577b7bd-kq7vb 1/1 Running 0 21m

KoMmanma rollout undo OTKaThIBaeT M3MEHEHUS B Pa3BepThIBAHUM K Hpe;(bmymeﬁ
Bepcuu. KeraTu, ecnu 370 He06X0MMO, MOKHO YKa3aTh TOUHBIN HOMED pPefaKIuy,
K KOTOPO¥ HEOOXOOUMO OTKAaTUThCs (diar --to-revision=. . .).

[Tocme oTKaTta K TpPENbIAYyINeN PefaklUUu CIOMaHHas peNakuus 3 HUKyOa He
ucuesna! Eciiu MbI ncripaBuM mpo6iemMy, TO Bcera MOKeM K Hell BepHyThcs. UTo
elre MHTepecHee, pelakIys 2 CTala Telepb HOBBIM HOMEPOM 4. TeKyIras pegakius
pasBepTBIBAaHUSA BCErfia fABJIAETCA IIOCIENHEN, U €€ HOMEpP BCEra yBEIUUYMBAETCS
10 TIOPSIAKY. B 9TOM ecTh CMBICT - BBI BCerha 3HaeTe, CKOJIBKO PemaKIuil ObUI0 Y
0OHOBIIEHUS, ¥ KaKue U3 HUX ObUTH 3aHOBO MCIIOJIB30BaHbI IpH oTKaTax. Hy a cama
penakiys 2 ucyesya U3 CIIMCKa - 9TO IIPOMCXOAUT B CIy4dae eClU K Hell IIPONU30IIIes
OTKaT, ¥ OHA 3aHsyIa 60Jiee CBEXXYI0 CTPOUYKY B HCTOPUU Pa3BEPTHIBAHUIA.

Hy u HakoHel MBI BUIOUM, YTO HepabOTAIOIIHIT OTCEeK pod HCUes3 - IpenbIayIelt
PElaKUU pasBepThIBAHMs OH IPOCTO He Hy)KeH. Ecinm jke MBI BepHEMCS K pe-
OaKuu¥ 3, OH CHOBA IIOSBUTCS U TOMPOOYeT 3alyCTUTh KOHTEHHep ¢ 06pasom
time-service:1.0.0 - Kubernetes 6ymer mpuBOaHUTbH KiTacTep K )KenaeMOMY COCTOSI-
uwuto (desired state).

NomowHUK pa3BepTbiBaHUS - ReplicaSet

Kubernetes usBecTeH TeMm, UTO cTapaeTcs paclpefeauTh 0093aHHOCTH 110 OTHENb-
HBIM OOBEKTaM, ¥ CKOHIIEHTPHPOBATh YIIpaBleHUE MMHU B OMHOM MecCTe - K IIpHU-
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Mepy, MBI YIIpaBlsieM pa3BepThIBAHUEM C ITOMOIIBI0 00BeKTa Deployment, OqHAKO
HEIIOCPEeICTBEHHO 3aIlyCK KOHTelHepa U yIIpaBIeHHe ero PecypcaMy BBIMOJHSET
OTCeK Pod. AHAIOTUYHO IIPOUCXOAUT C PENAKIIUSIMHU M MAaCIITaOMpPOBAHHEM OTCe-
KOB Il Pa3BepPTHIBAHUI - I KQKIOM peaKIINK Pa3BepPTHIBAHUSI CO3AETCS CBOI
00BeKT ReplicaSet (HabOp 9K3EMIUIIPOB, MU PEIUIUK, OTCEKOB C KOHTEITHEPaAMMU).
B HameMm crydae ¢ TpeMs pefakIHMsIMU Pa3BepThHIBAHUS MBI IIONyUYHM TpU Habopa
ReplicaSet:

$ kubectl get replicasets

NAME DESIRED CURRENT READY AGE
time-service-5f59fbf479 0 %] 0 42m
time-service-T749f577cbc 0 %] 0 41m
time-service-T7f£577b7bd 1 1 1 41m

Jlerko yBUAeTh, KAaKOW MX STUX HAOOPOB SABISLETCS aKTHBHBIM U YIIPaBIIAeT aKTHB-
HbIMH oTcekaMu (pod). ImeHHO cyddukc oOpekTa ReplicaSet HCIONB3yeTcs At
aKTHBHBIM OTCEKOB, MHOT/Ia 9TO IIOJI€3HO 3HATH, B CIydae OONBIIOr0o KOIHUYECTBA
9K3eMIIIIPOB. B 061eM cirydae BpydIHYI0 yIIPaBIATh HabOpaM1 OTCEKOB ReplicaSet
HeT 0COOEHHOTO CMBICIIA - pa3BepThIBAHNSA Deployment HAMHOTO MOIIIHee U yIo0Hee,
OIHAKO 3HATh O HUX CTOUT - Ha KVXAYIO PeJaKIIHIO BallleTo Pa3BepThIBAHUSA OymeT
CO3[1aBaThCs HOBBIM HAOOpP OTCEKOB, BCETAa TOTOBBII BKIIOUUTHCS B ClIyyae OTKaTa
BEPCHIA.

B o6uiem u 1iemom HabOpbI ReplicaSet HETOPOTH U He TPeOYIOT MHOTO PeCypcoB,
OIHAKO €CIIH y BaC MHOTO pPa3BepPTHIBAHUI M MHUKPOCEPBHCOB, M BBl HEYACTO
HCIIONB3YyeTe OTKAT K IPEeAbIAYIINM BepCHIMH (4TO B 0OIIEM M IIeJIOM BO3MOXXHO
U TIPOCTO C MCITOJIb30BaHHEM IIpefbIayIeil Bepcuu onucanus YAML u3 cucremsl
KOHTPOIIS BEPCUM, €CIIM KCIIONb3yeTcs HeKIapaTUBHOE YIIPaBIeHUE), TO MOXXHO
OIr'paHNYUTDH X KOJIUUIECTBO (I/I KOJIMYECTBO BO3MOKHBIX OTKaTOB). ITo YMOJI9aHUIO
HICTOPHS Pa3BepTHIBAHUIL OIrpaHNYeHa 10 pelakiUIMH, [aBaiiTe YMEHBIIUM UX 0
5:
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# OnvcaHne cobCcTBEeHHO rMpaBuil pasBepThiIBAHUS KOHTenHepa

# BnoxeHHb1 obbekT DeploymentSpec

spec:
# KonuuyecTBO 3anyueHHbIX OTCeKoB pods Afis MacwrabupoBaHWs
replicas: 1
# MakcuMmasbHoe KonmyecTBo peaakumi (revisions)

revisionHistoryLimit: 5

CTpaTervsi HenpepbIBHOro 06HOBNEHUSA

Bce uTO MBI HCIIONB30BAIM M TONBKO YBUAENU, OOHOBISIS Hallle pa3BepThIBAHHE
time-service, SBIS€TCS pe3yIbTaTOM PabOThI TAK HA3bIBAEMOM CTpATETNH OOHOBIIE-
Hus (strategy), ¥ IO YMOITYaHUIO UCIIOIB3YeTCs HelpepbiBHOEe 00HOBIeHNe (rolling
update). Eciu MbI yka)keM 3HaueHUe CTPaTeTHU SBHO B HalleM omucaHuu YAML,
TO IIONIYyYHUM ClleAyIoIee:

# BrnoxeHHbin obbekT DeploymentSpec
spec:
# KonuuecTBO 3arnyueHHbX OTCeKoB pods Anisl MacwrabupoBaHUs
replicas: 1
# MakcumasbHoe KonmyecTBo peaakumi (revisions)
revisionHistoryLimit: 5
# cTpaTerus obHOBEHWS
strategy:
type: RollingUpdate

Crpareruii Hallle pa3BepThIBaHHE TIOAEP)KUBAET JBE:
* Recreate - pa3BepThIBAHHE 3aHOBO. Y aJIS€T BCE CYIIeCTBYoIHe oTceKu (pods),

M TOJIBKO IIOTOM CO3OAa€T HOBLBIEC. Kak nerxo BUOETH, B Cllydae HpO6JIeM C HO-
BbIM pa3BEPTbIBAHUEM UIIN KOHTeﬁHepaMH, MHMKPOCEPBUC Cpa3dy KeE IIEPECTAET
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OBITH MOCTYIIHBIM. DTy CTPATETHUIO KOHEYHO He CTOUT HCIIONb30BaTh B 9KCILITY-
ataunu (production), Ho 0Ha MOKeT OBITH ITOJIE3HA, YTOOBI IIOITHOCTHIO CTEPETh
COCTOSIHHE IIPeAbIAYIIINX OTCEKOB U KOHTEHHEPOB, HAIIpHMep B KilacTepe AJs
paspabOTKU U OTIAKH.

* RollingUpdate - 3HaKOMas HaM CTpaTerus HEIPEPhIBHOTO OOHOBIIECHHS IIO
yMONYaHHI. 3aIlyCcKaeT HOBbIE OTCEKU pods IT0 OHOMY, IIPOBEpsieT UTO OHH
YCIIEIITHO 3aITyIIeHbl, X TOJIBKO IIOCIE 3TOTO 3aKaHUMBAaeT pabOTy OTCEKOB C
HpebIAYIIUMH BepcusiMU. Kak MBI y)ke BH/IIIH, OUeHb XOPOIIIa I HCTOPHH
OOHOBIIEHUIL, JIETKUX OTKATOB K IIPOIIBIM BepCHAM, U Oecrepe6oiHOI pa6o-
THI BAIlIETO CePBUCA.

Crparerus RollingUpdate UMeeT NOIOJIHUTENbHbIE HACTPOMKY, KpaliHe ITOJIe3HbIe
B 3aBHCHMOCTH OT THUIIa MHUKDOCEpPBHMCA WM IIPUIIOKEHUS, U U3MEHEHUU B €ro
JIOTHKe ¥ PYyHKIHMOHATIBHOCTH.

« maxSurge - HACKOIIbBKO MOJKHO IIPEBBICUTH xemaemoe (desired) xommuecTBO
orcekoB pods. Ecmu MbI XOTHM, UTO Haml cepBUC paboTal B 2 HK3eMILTIpaX,
TO 3HAUEHUE

— 1 - pa3pelIaeT pa3BepThIBAHUIO CO3AaBaTh MAaKCUMYM TPU SK3EMILIAPA,
KaK IIpaBUIIO [IBa CTApOI BEpCUHU, OQUH HOBOM, IIOTOM [IBa HOBOM, OOVUH
CTapo, U TaK jajee.

— 50% - memaeT Bce TO JKe caMoe, HO B CIIyuae aBTOMAaTHUeCKH MacIiTabupye-
MOTO pa3BepThIBAHUS YUNUTHIBAET, CKOJIIBKO OTCEKOB paboTaeT Ha JaHHBIH
MOMEHT, BMECTO MCIIOJIb30BaHNA TOUHOI'O UKCIIA.

» maxUnavailable - JOIONHAKINAA HACTPOMKaA K IEPBOM, UMEIOIAad TaKUe e
BO3MO)KHbIE a0COJIIOTHBIE U ITPOLIeHTHBIE 3HaueHus. OHa yKa3bIBaeT, HACKOJIb-
KO MOKHO YMEHBIINUTb KOJIUYECTBO KENAaeMbIX OTCEKOB, YMEHbIIIAd TOCTYII-
HOCTH CEPBUICA C LIENBI0 SKOHOMUU BPEMEHU U PECYPCOB.

ITpoiie Bcero Bce yBHIOETh Ha IIpUMepE C HECKOJIBKUMU 3JK3eMIUIIpaMH MHUKPO-
cepBuca, HanpuMep Tpemsd. [laBaiiTe yOaJMM BCe HalllM IPEABIAYIIHE pasBep-
ThIBaHUS (3aITyCTUB KOMaHAy kubectl delete -f k8s/ M3 OUPEKTOPUU TIPUMEpPA
time-service), U mompoOyeM cleAyollee pa3BepThIBAHUE I IIEPBOIM BEPCHUH
0.1.0:
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spec:
# KonnmuecTBO 3arylyeHHbIX OTCeKoB pods s MaclTabupoBaHUS
replicas: 3
# MakcumansHoe KonmyecTBo peaakumi (revisions)
revisionHistoryLimit: 5
# cTpaTerus ObHOBEHWS
strategy:
type: RollingUpdate
rollingUpdate:
maxSurge: 1
maxUnavailable: 2
selector:
matchLabels:
app: time-service
# onuvcaHve wabrfioHa A4S CO3J4aHVS HOBbIX OTCEKOB
template:
metadata:
# Crnncok MeTOK A4S HOBOIrO OTCeKa
labels:
app: time-service
# obHOBJ/IEHHasi BepCUsSI KOHTeViHepa B OTCeKe
spec:
containers:
- image: ivanporty/time-service:0.1.0
name: time-service

Kak BuzHO, y Hac OyeT Tpu 9K3eMILTpa Halllero MUKPOCEPBHCa, a HeIpephIBHOE
OGHOBJIEHHE MOKET MaKCHMAaJIbHO IIPEBBICUTH KOJIHUYECTBO 3K3eMIUIIPOB Ha 1 (B
o0111eM 4), a YMEHBIIUTh MAKCUMYM Ha IBa (MHHUMYM 2 paboTAOIIUX OTCeKa). Te-
IIephb IepefaguM ypasisoiieMy cepsepy Kubernetes Takoe ske o6HOBIEHHE, HO C
HOBO BepCHei 0.2 .0, ¥ TOCMOTPUM UTO IIPOU30IET ¢ HallTMMHu oTcekaMu. HoBbre
MaHU(eCTHI A pa3BePThIBAHUIL AJIS IIPOCTOTHI M HATIAAHOCTH OYIyT XPaHUTHCS
B OTZEIBHBIX IAIIKaxX update/rolling-0.1.0/0.2.0. B peaqpHBIX CHCTEMaX MBI OB
HCTIOoNb30Banu MeTKH (tag) KonTpois Bepcuit Git.

Y106l YBUAETh KAPTUHY OOHOBJIEHHS Pa3BEePThIBAHMSA B JEHICTBHUH, HCIIOIb3yeM
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¢uar -w[atch], DOCTYIIHBIN AJII MHOTMX KOMaHJ kubectl, UTOOBI yBHIETh BCe
U3MEHEHUs B HEIIPEPBIBHOM IIOTOKE 110 Mepe OOHOBIIEHUS OTCEKOB:

# ypansdem npowsnbie Bepcum
$ kubectl delete -f k8s/

$ kubectl apply -f k8s/update/rolling-0.1.0
$ kubectl apply -f k8s/update/rolling-0.2.0

$ kubectl get pods -w

- OTCeKWn rnepBoro pas3BepTbiBaHUA

NAME READY  STATUS RESTARTS  AGE
time-service-5£59fbf479-9v4vw 1/1 Running Q 25s
time-service-5f59fbf479-chxvp 1/1 Running Q0 43s
time-service-5£59fbf479-sg995 1/1 Running 0 25s

- MOMEHT Hauana BTOpOro OBHOBNEHWSA - co3faH 1 HOBbIM OTCeK,

W OCTaHOBfleHa paboThl ABYX CYWECTBYHWUX OTCEKOB.

time-service-Tf£f577b7bd-78zv4 0/1 Pending Q Os
time-service-5f59fbf479-9v4vw 1/1 Terminating 0 6m47s
time-service-5£59fbf479-sg995 1/1 Terminating (%] 6m47s
- CO3JAEeTCs ele ABa HOBbIX OTCEKA, TakK KakK [Ba OCTaHOBMEHO
time-service-Tf£577b7bd-6tdof 0/1 Pending %] Qs
time-service-7£f577b7bd-1g8db  ©/1 Pending %] Os

- 3anyckK KOHTeﬂHepOB n npouecca B TpeX HOBbIX OTCeKaX

OCTaETCS TONbKO OAWMH paboTawwmnm OTCek CTapown Bepcun!

time-service-Tf£577b7bd-78zv4 0/1 ContainerCreating 0 \
Qs

time-service-Tf£f577b7bd-6tdof 0/1 ContainerCreating 0 \
Qs

time-service-T7f£577b7bd-1g8db 0/1 ContainerCreating 0 \
Os

- repBblil OTCEK C HOBOW Bepcuen 3anyleH

time-service-Tf£f577b7bd-6tdof 1/1 Running 0 \
2s

- B 2TOT MOMEHT y Hac 4 orceka, 1 crTapowm Bepcun, 1 HoBOM
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MW ABa B rpouecce 3anycka KoHTerHepos. Tak Kak HoBas Bepcus

3anyuweHa, OCTaHOBMEH MOCMEeAHNA OTCeK CO CTapow Bepcuen

time-service-5£59fbf479-chxvp 1/1 Terminating %] \
mTs

- TP OTCEKa C HOBOW BEpCUEN - XefaeMoe COoCTOosAHue!
time-service-Tf£577b7bd-78zv4 1/1 Running 0 \
3s

time-service-7f£f577b7bd-1g8db 1/1 Running (%] \
3s

Ecny MBI MOCMOTPUM BHHMATENBHO, TO YBUOUM, UTO HEIPephIBHOE OOHOBJIEHHE
pasBepTBIBAaHUS HUKOI[A He MPEBBIIIAET 4 dK3EMIUIIPOB, YKa3aHHBIX HAMU B Ka-
YyecTBe IMapaMeTpoB s cTpareruu oOHoBieHHUs. OqHAKO, KaK MBI BUIUM, OOHOB-
JIeHHe OYeHb OBICTPO OCTAHABIMBAET OTCEKH, KaK TOJIBKO OTCEKH C HOBOM BepcHei
co0O0II1al0T yIpaBisolneMy kubelet o ToM, UTo Iporiecc 3amyineH. Ecnu B mpomecce
OOHOBIIEHUS BBl HAUHETE 3alIpallluBaTh JOCTYII K CEpBUCY (K TOUKe JOCTyIa /time
WU /nanotime), IpU OIpeneNeHHON yaaue MOXKHO YBHIETh, YTO OOHOBIEHHBIH
CEPBUC He OTBETHUT.

Bce meno B TOM, YTO HaM He XBaTaeT IPOBEPKHM T'OTOBHOCTH cepBHca K paboTe
(readiness probe), KoTopyo MBI yske ZOOaBUIH I MUKpOCEepBHCca weekend-service.
Jo6aBuM eé misd uaeaabHO HEIIPEPHIBHOTO Pa3BEPTHIBAHUS B OIIMICAHUE Pa3BepThI-
BaHUS BepcUH @.2.0. [l IpoCTOTHI MBI HE CTaHEM MCIIONb30BATh HOBYI0 TOUKY
nocryna HTTP, a mpocTo ncmonb3yeM Bce TOT K€ BBI30OB /time:

# OBHOBNEHHas BEPCUS KOHTEeMHepa B OTCeKe, BMeCTe C MNPOBEPKOM MOTOBH\
ocTun
spec:
containers:
- image: ivanporty/time-service:0.2.0
name: time-service
readinessProbe:
httpGet:
path: /time
port: 8080
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periodSeconds: 2
initialDelaySeconds: 5
failureThreshold: 2
successThreshold: 1

CHoBa TpoBefs TOT Ke HKCIIepUMeHT (y[ajauTe pa3BepThIBaHUE, pa3BepHUTE Bep-
curo 0.1.0 m3 manku update, a 3areM 0.2.0), BBI YBUIOHUTE, UTO OTCEKM OCTaHaB-
TMBAIOTCAd HAa MIHOBEHHE IT03)K€, TOJIBKO B MOMEHT TOTOBHOCTH HOBBIX K pabore.
[TpoBepka roroBHOcTu (readiness check) - coBepiieHHO 00s3aTenpHOE YCIOBUE
6e30TKa3HBIX, HeIIpephIBHBIX 0OHOBIeHHI Kubernetes. JIro60i1 MukpocepBuc niu
MOHOIIUT, pabOTAIIHI B KJIacTepe, JOIDKEH OIpeNeNaTh TaKyi IPOBEPKY.

Eciu Hac 6ombliie 3a00TUT Ka4uecTBO CE€pBUCA, a KOIIMYECTBO PECYPCOB NOCTATOUYHO
BEJIMKO, MBI MOJXEM ITOACTPAXOBATHCS TaKUM o6pa30M:

# crparernss obHoOBEHWS
strategy:
type: RollingUpdate
rollingUpdate:
maxSurge: 100%

maxUnavailable: O

B sToM cityuae MbI TOBOPHM, YTO TOTOBBI YIBOUTH KOJIHUECTBO OTCEKOB (100%), U He
paspelraeM yMeHbIIATh KOINYECTBO pabOTAIOIINX OTCEKOB (naxUnavailable: 0).

ABTOMAaTM4yeckoe MaCLIJTa6I/IpOBaHI/|e

Kax BbI mOMHUTE, ellle B mepBoii, 0630pHOII rIaBe mpo Kubernetes MbI nconb3osa-
M aBTOMAaTHYeCKoe MacIITabupoBaHUe HAIIIeTO pa3BepThIBAHMS, BIEUYATIISIOLIee
Opy’)XHe s aBTOMaTHYeCKOTO YIIpaBIeHHs KIacTEpPOM, CIIOCOOHOE CHenaTh ero
OEeICTBUTENBHO IOCTOSHHO JOCTYITHBIM M IIPUCIIOCOOJIEHHBIM K PACTYIIIUM Harpys-
KaM, 0COOEHHO €CITH OHH CITYYaIoTCs CIYYaiTHO, Pe3KO PacTyT, & 3aTeM CHIKAIOTCH
(HampuMep, TTPOCMOTP BUAEO uepe3 CTPUMUHT-CEPBUC IO BeuepaMm, WU BBIXOL
HOBO¥ BEPCUU TIOMYJISIPHOM MIPBI) - B TAKUX CIIydyasX pyyHOe MacIITabupoBaHHe
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He HaCTOJbKO 3((eKTUBHO, U IIPABUIIPHO pacCYMTATh HArpy3Ky 3apaHee HOBOJIb-
HO CIIOKHO. [opu3oHTanpHOe aBToMaTHdeckoe Maciurabuposanue (horizontal pod
autoscaling) cunTeIBaeT METPUKH BAIlIUX OTCEKOB, HX MCIIOIB30BaHUE IIpolieccopa
U TIaMATH, U IIPU BO3pACTaHUH HArpPy3KHU yBeJIHUMBaeT KOIMYECTBO 9K3eMIIISIPOB
cepBuCa IO Harpy3KOH.

ABTOMaTHYecKoe MacIiTabupoBaHHe He BCeTAa JOCTYIIHO B mo6oM Kinacrepe Kubernetes
II0 YMOJIYAHUIO, XOTd B KOMMepuecKux obmakax, Takux Kak Google Kubernetes
Engine unu Amazon EKS, oHo mourn Bcerga 6ymer mocrymHo. Eciu BbI akcnepu-
MmeHTHpYyeTe ¢ Kubernetes Ha mokampHOM KilacTepe MM 3aIlyCTHIN COOCTBEHHBIN
KIIacTep, Hy>KHO OyZleT pa3BepHYTh NOIOIHHUTENbHBIN CePBUC metrics-server, CO-
OMpaoIIUi METPUKH KJIacTepa U IMPefOCTaBIAIINNI UX B eIUHOM BUIE IJIT BCEX
mmosp3oBareneli. [leTaau MOXXHO HAalTH Ha caiiTe maHHOro cepsepa B GitHub, ny a

115 TOKAQJIBbHOTO KJIacTepaminikube MeTPUKH MOKHO BKIIIOUHUTD Uepe3 paclIupeHue
(addon) crenyrormeit KOMaHIOM:

$ minikube addons enable metrics-server

ITpoBepuTs, 4TO B KIacTepe JOCTYIIHBI METPUKU 3arpy3Ku IIpolieccopa U IMaMsTH,
I03BOJIgeT XOpOIIO 3HakoMad ITo Linux KoMaHAa top, TONBKO TEIEPb B COCTaBE
kubectl. OHa ITOKa3bIBaeT TEKYIIUI CTATyC PECYPCOB IJId Y3IJI0B KIacTepa, Hallpu-
Mep Tak:

$ kubectl top node
NAME CPU(cores) CPU% MEMORY (bytes) MEMORY%
minikube 301m 15% 1344Mi 69%

Ee >xe MO;KHO MCIIOJIB30BATh U AL IIPOCMOTPA 3arpy3KU OTAEIIbHBIX OTCEKOB (pOdS)Z

$ kubectl top pods
NAME CPU(cores) MEMORY (bytes)
time-service-68978c4db5-tnbnw @m 5Mi

Temeps, 3Hast YTO METPHUKU 3aTrpy3KU KilacTepa M pabOTAIOINUX B OTCEKaX IIPHIIO-
KEHHH HaM [OCTYIIHBI, MBIl MOXeM HaCTPOUTbH TOPU30HTAIbHOE aBTOMAaTHUECKOe
Macmrabuposanue. Kak Mpl momHnM, B Mupe Kubernetes Bce mpencrasnser co6oit
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0OBEKT, U ONHCaHUe IIPABUIJI aBTOMATHUECKOTO MAacIITaOMPOBAHNUS - He HCKIIIoUe-
Hue. HoBbIIT 06BEKT - 9TO HOBBIN (aiiyl ¢ Hem3BeCTHBHIM HaM popmaroMm YAML, Ho
MBI IIOMHHM, YTO MBI BCETHAa MOKeM IpPHOErHyTh K IIOMOIIM KOMaHABI kubectl
¢ ¢marom --dry-run=client, 4TOOBI IIONyYNTh 3aTOTOBKY OIIMCAHUS HAIIIETO 00B-
exta B popmare YAML mnu JSON. Bropoit BapuaHT - UCIIONB30BaTh PEIAKTOP CO
BCTPOEHHOMH IOMMEP)KKOI cxeMbl 00bekToB Kubernetes, KoTopslit mofcKakeT BaM
IIpaBUIIbHbIE TIONS U UX 3HaueHHs. [lompo6yeM 3HaKOMBIH HaM BBI3OB:

$ kubectl autoscale deployment/time-service --min=1 --max=3 --cpu-perce\
nt=80 --dry-run=client -o yaml

BoT uT0 MBI TONTyYUM B pe3yibTaTe - 00BbeKT Hor izontalPodAutoscaler, CO3TaHHBIN
KaK TOYHBIM aHaJOT pe3yJlIbTaTa BbI3BAHHOM HaMM KOMaHABI, TOIBKO Ha 3TOT pas
B IIPEIOYTHTEIHHOM AeKIapaTHBHOM BapHaHTe, KOTOPHIN Bcerpa OymeT Ipolre
OTCIIEIUTh Uepe3 CUCTeMYy KOHTPOJIS BEPCUIl M HCIIOIB30BaTh, YTOOBI ITOIIPOCUTH
Kubernetes mpuBectu cucremy B jketaeMoe COCTOSTHUE:

apiVersion: autoscaling/v1
kind: HorizontalPodAutoscaler
metadata:
creationTimestamp: null
name: time-service
spec:
maxReplicas: 3
minReplicas: 1
scaleTargetRef:
apiVersion: apps/vi
kind: Deployment
name: time-service
targetCPUUtilizationPercentage: 80

Onucanne Hallero oObeKTa COEP)KUT MMEHHO TO, YTO MBI M XOTENIN IIOIYUYUTh
BBI30BOM KOMaH[BI kubectl autoscale. MOXHO 3a1aTh HMKHUI U BEPXHUN ITOPOT
KOITMYECTBA 9K3EMIIIIPOB, U OIHCATh, O KAKIX PECYPCOB (scaleTargetRef), 1 KaKk
HUMEHHO 6y;£1eT BBIUMCIIATHCA HEOOXOTMMOE KOJIMUYECTBO DK3EMILIISIPOB (targetCPUUti lizationPe
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- B HallleM clIy4ae MbI yKa3bIBaeM, UTo CIIEAUM 3a HCIIONIb30BaHNEM IIpolieccopa s
pa3BepThIBAaHUA time-service, U €CIIM UCIIONB30BaHUE IIpoOlieccopa OAHUM U3 3aIly-
IIIEHHBIX YK3eMIUISIPOB IIpeBbIIIaeT 80% OT HOCTYITHOTO MaKCUMyMa, HEOOXOIMMO
no6aBUTH elrle oquH Kk3eMIuTsap. CepBuc Service s pasBepThIBaHUs time-service
He3aMeIUTENIbHO BKITIOYUT HOBBIM 5K3eMIUTAP B CBOI CITMCOK OTCEKOB (ITOCTIE
TOTO, KaK OyZeT 3amylleH), ¥ HauHeT OTIPABISTh MY 3aIllPOChl, CHU3UB CPETHIO0
Harpy3ky. O6paTHoe OymeT CHenaHO IpH MageHUU 3arpy3Ku MeHee 80% - IIO
MIPOIIIECTBUY HEKOTOPOTO BpEMEHU HEHYIKHBIE 9K3eMILISIPhI OYAYT OCTAHOBIIEHBI.

OcTraercst TONBKO IepenaTh IpaBuia MACIITAOMPOBAHUS YIIPABISIONIEN CHCTEME
Kubernetes:

$ kubectl apply -f k8s/autoscale/
horizontalpodautoscaler.autoscaling/time-service created

AHanoruyHsIM 06pa3oM MOKHO HACTPOUTH MacIITabMpOBaHUE IIPU IPEBbIIIEHUH
UCIIONIb30BaHUS TaMATH. Kak IpoBepHUTh, UTO aBTOMAaTHYeCKOe MaCIITabpOBaHue
paboraer? Ha MmomrHOM KiacTepe, M TaKOM MUHHATIOPHOM IIpHMepe, KaK Halll
time-service, IPEeBBICUTDH HATPY3KY HEIIPOCTO. ITO OyAET XOPOLINM YIIpaKHEHHEM
- HaIlpuMep, MOJKHO yKa3aTh HU3KUH IIOPOT Harpysku (10% 3arpysku Ipoleccopa),
WA IPUAyMaTh TECTOBBIM METOJ, JAOIIUII BBICOKYIO Harpy3Ky - HallpuMep, CUH-
TaTh HEKYIO CIOKHYI0 MaTeMaTHUeCKyIo (OpMyIIy.

NMpoBepka >xn3HecnocobHocTu (liveness)

Ms1 Tonmpko 4TO mobaBUNHM nposepky comosHocmu (readiness check) x nHammemy
MHKPOCEPBHUCY time-service, U BBIICHUIIH, YTO 3Ta IIPOBEPKa SBIISIETCS aOCOTIOTHO
HeoOXOIUMOI AJIst CO3MAHUS CUCTEMBI MUKPOCEPBUCOB, CIIOCOOHOI OOHOBIATHCI U
MaciiTabupoBaThest 6e3 mpocToeB U ¢ OonpInoi HagexxHocThIo. B Kubernetes ectp
ellle OHA IPOBepKa, Ha3pIBaeMas npogepkoli xcuzHecnocobnocmu (liveness check).
[aBaiiTe paccMOTpUM, B YeM pasHHUIlA U 3aUeM Hy)KHa IIPOBEpKa )KU3HECIIOCOOHO-
CTH.

« Ilo ymonuanwuio cucrema ymnpasinenus Kubernetes cuuraer, uTo MUKpOCepBHC,
paboraromuii B orceke (pod) roToB kK paboTe u 06paboTKe 3aIIPOCOB, KaK
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TOJIBKO TTONy4YeH obpa3s (image) KOHTeliHepa, KOHTEHED pa3BepHYT B OTCEKE,
U IIpolLlecc, yKa3aHHBIN B 9TOM obpase (06BIYHO KOMaHOW CMD), yCIEIIHO
3amyineH. KoHeuHo, [Jis TOABIISOIIero OONBIINHCTBA CEPBUCOB TO HE TaK
- OHU 3aITyCKAIOT BCTPOEHHbIEe BeO-cepBepa s 06paboTKH 3aIIpOCOB, TTOKITIO-
YalTCs K APYTHM CepBHCaM, HACTPAUBAIOT CHCTEMBI )XypHaoB logs, u MOryT
IIPOU3BOAUTH OONBIIIOE KOTUUECTBO elife 60JIee CIIOXKHBIX 1IATr0B /I HHUIUA-
nusanuu cucreMbl. O6pabaTeIBaTh 3aIIPOCHI MTHOBEHHO OHU HE MOTYT.

Takum 00pa30B, IpoBepKa TOTOBHOCTH IIPOCTO 00Osi3aHa CYyIIECTBOBATH BO
BCeX MHKpOCepBHCcax BbICOKO moctynHoit (HA, highly available), HamexxHo

crucrembl. TONBKO KOTAa MUKPOCEPBUC MOATBEPIUT TOTOBHOCTH K 00paboTKe
3aTpoCoB, ympasinenne Kubernetes HauHeT HApaBIATh UX K HEMY B KOHTEN-
Hep (paboraruuii B 0TceKe). B IpOTUBHOM cliydae TIpu OGHOBIEHUM U Mac-
MITaOUPOBAHUYU CUCTEMBI HEU30EKHBI OTKA3bl B OOCIY)KUBAHUU, BO3MOXKHO
KackajHble (0IIu0Ka mepegaeTcs Yepe3 MHOTHE MUKPOCEPBHUCHI).

« CIIO)KHBIE MMKPOCEPBUCHI C GOIBIIUM KOIUUECTBOM JIOTUKH U TIOTPEOHOCTER
B pecypcax MOTYT IPOJOIDKATh paGoTath (mporece Linux akTUBEH), OJHAKO
Ha caMOM Jiejie 00pabaThIBATh 3aIIPOCHI yKe He MOTYT. Kak TyT He BCIIOMHHUTH
OobIIKe Java-mpUIOKeHUs ¢ GONBIINMU 3alIPOCAMY K ITAMSTH - OHH MOTYT
“3aCTBITH” HA IECATKU CEKYHI, €CITU HYKHO OUMCTUTH “Kyuy mamstu (heap),
U [IepecTaHyT OTBEYaTh Ha 3arIpoCchl. VIMEHHO ISt TAKUX CIIOKHBIX MUKPOCEp-
BUCOB Hy>KHA IIPOBEPKA )KM3HECTIOCOOHOCTH. B Hiease 0Ha TOUHO OMpe/enser,
UTO TPUIIO)KEHUE BCE €Ille AKTUBHO paboTaer, U [ellaeT 3T0 ObICTPO.

Jg HaIIUX MUKPOCKOIIMYECKUX CEPBHUCOB IIPOBEPKA KU3HECIIOCOOHOCTH Bpsn T
aKTyaJIbHA, HO IIPEICTAaBUM, UTO MBI IEPEHOCUM Java-MOHOJIUT B KIaCTEP Kubernetes,
IIOCTEIIEHHO pa36I/IBa${ €ro Ha MUKPOCEPBUCHI, HAUMHAas C OYEHb OOJIBIIIMX YACTEIL.
B sToMm BapuaHTe HaM TOYHO TIOHAT00UTCA IpoBepKa YKI3HECIIOCOOHOCTH, K nopu-
Mepy, YTOOBI M30EKATh Hp06JIeM ¢ mamaAThi0. OmuceIBaeTcs OHA TaKXe B 0OBbEKTe
Deployment, ¥ TOUHO TaKHM e CIIOCOOOM, KaK M OpoBepKa TOTOBHOCTHU, TOIHKO
Cc ApyruM HasBaHueM. [[nd4 mpuMmepa mo0aBUM ee B Hallle pa3BepTHIBAHUE OIS
time-service:0.2.0:
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spec:
containers:
- image: ivanporty/time-service:0.2.0
name: time-service

readinessProbe:

livenessProbe:

httpGet:
path: /time
port: 8080

periodSeconds: 2
initialDelaySeconds: 5
failureThreshold: 2
successThreshold: 1

Kak MBI BUIHMM, IIpOBepKa XKU3HECTIOCOOHOCTH 3[eCh HEHTUYHA IIPOBepKe TOTOB-
HOCTH 1 00'bsIBJIEHA TOYHO TaK K€, HO B GOJIBIIMHCTBE CIyUaeB OHA HOJDKHA HCIIONb-
30BaTh APYTOil ATOPUTM, UTOOBI OTIPENENUTh, HKUB~ T MHUKpocepsuc. [IpoBepka
TOTOBHOCTH OTBEYAeT, CIOCOOEH I MUKpOCcepBHC 06pabaThIBaTh 3aIpockL. IIposep-
Ka KM3HECIIOCOOHOCTH B HAealle HAOIIOaeT 3a 06pabOTKOI 3aIIpOCOB CO CTOPOHHI,
HalpuMep, U3 Apyroro noroka (thread), umu maske mpyroro mporecca, U BBIACHSET,
He BO3HHKJIA JIM HEHCIIpaBUMas CHUTyalus, K IIpHUMepy, KpUTHUecKas 3afepiKKa
00paboTKH 3aIIpOCOB H3-3a IIEPEIIONHEHHUs IMaMATH MU B3aHMHasg OIOKHPOBKA
(deadlock), ecnin ncnonmesyercs mapasutenpHas 06paboTka HHPOPMAIUH.

Pe3slome

« PaszBeprreiBaHud Deployment B Kubernetes obmamatoT BCTpoeHHOI MOITHOIM
MO/IEP)KKOM OOHOBIIEHNS] BEPCUN BAIIMX MHKPOCEPBUCOB (€3 IepephIBOB B
06CITy>KMBaHUH CBOUX KIIMEHTOB. B mpocreiiinem cirydae He0OXOTMMO IIPOCTO
OOHOBUTD BEPCHI0 MIIM MeTKy oOpa3a KOHTEHepa ¢ MUKPOCEPBUCOM, U BCe
OyneT caeraHo A HaC aBTOMATHUYECKH.

« Pa3BepTrIBaHUA TOAIEpP/KUBAIOT MCTOPHI0 OOHOBICHHI M JIETKUI OTKAT K
IIpeBIAYIIUM BEPCHUSAM B CiIydae IpoOJeM ¢ HOBOHM BepcHei. 3a KyJIHCaMH
HCTOPHI0 OOHOBIIEHUIT 00eCIIeunBaloT 00bEKTHI ReplicaSet.
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« Crparerus HelIpepbIBHOTO OOHOBJIEHNST HACTPAUBAETCS C TIOMOII[BIO HOIIOIHU-
TEJIBHBIX ITAPaMETPOB - MOIITHOE Opy>KHe I pa3HOOOpa3HBIX TUIIOB OOHOBIIE-
HUI, MUKPOCEPBUCOB U TUIIOB HATPy3KH.

« MacitabupoBaTh pa3BepThIBAHUS MOKHO KaK BPYUHYIO, IIPOCTO YKa3bIBas KO-
JIHYECTBO HK3eMIUIIPOB pabOTAIOIer0 MHKPOCEPBHCA MITH IIPUIIOKEHHS, TaK
Y aBTOMATHYECKH, YKa3bIBas, IIPU KaKHUX [TapaMeTpax 3arpy3KH IpoLeccopa u
aMATH He0OXOAUMO K00aBUTh OTIOIHUTETbHbIE SK3EMILISIPHI.

o Jlns cosmanus Bicoko goctymnHol (HA, highly available), Hame)xHOIT crucTeMBI
MHUKPOCEPBHCOB BCE OHH JOJDKHBI Peann30BaTh U OMKCATh B CBOMX 00bEKTax
Deployment nposepky comosnocmu x mpuemy 3ampocos (readiness check).

o Jlns CIIOKHBIX MHUKPOCEPBHCOB, 3aBUCSIIUX OT IIAMSTH, CIOXKHBIX JaHHBIX,
IapayieIbHbIX BBIYMCIEHUI, B H/ealle JOIDKHBI CyIIIeCTBOBATh XOPOIIIO IIPO-
oyMaHHas npoeepka xusHecnoco6Hocmu (liveness check).

B 9T0i1 r1aBe MbI y)Ke BIUIOTHYIO IPUOTIKAaeMCs K CTOPOHE yIIpaBIIeHUs, a He
paspabotku, cucteMsl (operations, B koHuernuuu DevOps). PazpabaTsiBast mpuio-
)KeHHe KaK Habop MHKpOCepBHCOB Imoj ympasieHrneMm Kubernetes, Mbl TOIDKHBI
OCO3HABaTh, YTO OHO OyHeT Upe3BBIYAHO OUHAMHUYHO, paboTaTh BO MHOMKECTBE
9K3eMILIIPOB, B Heaie He obafath cocTosHueM (stateless), M MbI BUIMM Kak Bce
9TO CKIIa[bIBAETCS B €QMHYI0 KapTUHY IIPU pa3BepThIBAHUAX. ECIM ke BBI XOTHTE
ele CHJIbHee ITOTPY3UThCS B CTOPOHY YIIPABIEHUS CHCTEMBI (MU IIPUMEPUTH Ha
cebs1 poib OIlEepaTopa), MO)KHO ITOCOBETOBATh KHHUTH O TOM, KaK 3TO [ellaeTcs B
Gonpuinx kommanusax. K mpumepy, kuuru o SRE (site reliability engineering) B
koMmmaHuu Google MOCTYIIHBI Ha PYCCKOM sI3bIKe:

« “Site Reliability Workbook. ITpakTuueckoe nmpumeHeHme”
« “Site Reliability Engineering. HagexxuocTs u 6e30TKasHOCTh Kak B Google”



10. YnpaBneHue pecypcamMmum
Kubernetes

«CormacHo nerenme B kommanuu Google passepTsiBaioT Ooiee ABYX
MUJIIHAPOB KOHTEeITHepoB B Hepento». Kencu Xaritaysp, bpernan bepsc,
Ixo Bena, aBropsl kuuru “Kubernetes: Up & Running”

Jlo 3TOro MOMeHTa MbI IIPOBOAWIIN pa3BepThIBAHKWA CBOMX MHMKDPOCEPBHCOB B Kia-
crepe Kubernetes tak, kak ecnmu 6bI OHEM oOmagany 6€CKOHEUHBIM KOITHYECTBOM
BBIYMCITUTENIFHON MOIIHOCTH U TaMsTH. [ HAIIUX MPOCTEHIIINX TPUMEPOB a-
ke MUHHUATIOPHbBIE JIOKAJIbHBIE KIAacTePhl minikube M kind CIIOCOOHBI 3aIlyCTHUTh
IEeCITKH 9K3eMILIIPOB HALIIUX MHUKPOCKOITMUECKUX CEPBUCOB, OITHAKO BCE CPasy ke
MEHSETCA B peaHBHbIX YCJ'IOBI/IHX u paBBeprIBaHI/II/I HaCTOAIIIUX HpHHO)KeHHﬂ.

Kinacrep Kubernetes, kak MbI y3HalIH ellle B caMOM Hauajle 3HAKOMCTBA C HUM,
cocTouT M3 y31oB (nodes), yaiie BCEro BUPTYalbHBIX (peke peanbHBIX) MAIWH
Linux. C10XMB MOIITHOCTH IIPOLIECCOPOB M ITAMSATH 3THUX y3JI0B, MBI ITOJIYYHM BCe pe-
CYpPCHI Ipolieccopa U IaMsaTH, JOCTYIIHbIE I Pa3BePThIBAHUS CBOUX ITPUIIOKEHUH.
OpnHako pa3BepThIBATh MBI OymeM O0JIbIlle He MOHOIUT, & CHCTEMY MHKPOCEPBHCOB.
Cpa3sy ke BO3HHKAeT BOIIPOC pasfeleHUs AOCTYIIHBIX PECypcoB - KaKue MHUKpO-
CEPBHCHI ITOJTyUyaT OOINbIIIe BEIYUCIUTEIBHON MOITHOCTY IIponeccopa U mamaru? K
IIpUMeEPY, YTO €CIIM MUKPOCEpBUCY Java Ha ocHOBe Spring Boot He XBaTUT maMATH
B Kyue (heap) mpu mmKoBoii 3arpyske, TOTOMY UTO OCTABIIASACS MaMSTh Ha 9TOM
ke y3ie OymeT 3aHATa AECATKOM MHKpocepBHcoB Ha Go? KauecTBO M CKOpOCTbH
00CITy’)KMBaHMs 3aIIPOCOB PE3KO YIa/eT, a IOIb30BaTeNH OBICTPO Pa304apyTCs.

B nuramuueckom mupe Kubernetes, rie cocyIecTByroT qecsiTku (a HHOTOA U COTHU
U ThICSIUH, Kak B Kommauusix Uber ninu Netflix) MukpocepBrcoB, MbI He MOKeM TI0Ia-
raThcd Ha TO, YTO KKABIN M3 HUX UyAEeCHBIM 00pa3oM OyAeT AeNUThCI pecypcaMu.
B nneane, kaykapIii MUKPOCEPBUC M KOMIIOHEHT CHCTEMBI JOIDKEH OIIUCATH, CKOJIBKO
UX eMy He0OXOITMMO.
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Yrpasmsitotiue cucremsl Kubernetes ske BBICTYyHAlOT B PONU NIAHUPOSUWUKA, UTTU
oucnemuepa 3adau (task scheduler), BbIACHSS Ha KaKUX y371aX CHCTEMBI JOCTATOUHO
pecypcoB, Kak 3((peKTUBHO OHU UCTIONB3YIOTCS, U KAKOH Y3€ll HAaUTyuIITuM 06pa3om
MOIOMIET Ha 3aIlyCKa HOBOTO KOHTeiHepa. [ImaHupoBaHue 3aau sBisieTcs QyH-
[IaMEeHTAIbHON YacCThI0 OTIEPALlMOHHBIX crucTeM, u Kubernetes mo cytu BoicTymaer
3I1eCh KaK OIepaliMoHHas CUCTeMa [l HAIllMX MUKPOCEPBUCOB B OOJIaKe.

PacnpeaeneHue pecypcoB Mo yMOI4YaHUIO

Ecau TpefoBaHUS MHKPOCEPBUCOB K pecypcaM He yKa3aHbl SBHO, YIIpaBIECHHE
Kubernetes pazgenuT mocTyIHbIe Ha y3je IIpOLieccop ¥ IaMsaTh IPUMEPHO IIOPOB-
Hy, HO TOJNBKO B Hauaie paboOThl HOBBIX KOHTEIHepoB (B orTcekax pod). [axke B
HAIIIUX IPOCTHIX MTPHMepax OYeBUIHO, UYTO PECYPCOB MUKDPOCEPBIUC time-service,
HamucaHHbI Ha Go, OymeT moTpebnsiTh HAMHOTO MeHblIle, ueM 0ollee CIIOKHBII,
HATIMCAHHBIN Ha Java weekend-service. Ecii MBI pelliuM yBENHUUTH KOIHUECTBO
9K3eMIUIIPOB, MM CTOJIKHEMCS C ITMKOBOIM HAarpy3KOH Ha CEpBHUCHI, paHO WM
IIO3/IHO PECypCOB CTaHeT He XBaTaTh, U UMEHHO PeCypChl, 3aHATHIE time-service B
IIPUMEPHO OMMHAKOBOI IIPOIOPIMHY, OyAyT IIPOCTanBaTh BIycTy0. Kak MuUHHMYM,
BO3HMKaeT IpobieMa IIPOCTOsi PeCypcoB, Bce Gojiee cepbe3Has IPU YBeNUYEHUH
HATPy3KM Ha CUCTEMY - €IMHCTBEHHBIM BBIXOIOM CTaHET HOOABIIEHHE MOIIHOCTU
B KJIacTep B BuAe (ojiee MOIIHBIX y3110B (node), iy GOIBIIETO MX KOIHYECTBA - a
3TO JOpPOTO U HedPPEeKTUBHO.

Bropast mpobiema MOeT CTaTh MPUUMHON OTKaza cucTeMbl. Kak MbI ckasanwy,
pecypchl pasfelnsaioTcs IPUMEPHO IIOPOBHY TONBKO B Havane paborsl. He coBcem
y[ayHas BepCUs WM OOHOBJIEHHE MOXeT IPHBECTH K TOMY, YTO MHUKPOCEPBUC
CTaHeT MOTPeOIATh OO0JIbIlle BEIYMCIUTENBHOM MOIITHOCTH IIpolieccopa, uiu Oymer
BBIITYIIEH C yTeYKOI maMATH. Tak KaKk BepXHell TPaHUIlbl Y TIOTpebIeHHs PecypcoB
HeT, ITOCTEIIeHHO TaKOM MUKPOCEPBUC MOYKET 3aHSITh OONBIIYI0 YacTh MaMSITH U
IIpOIeCccopa, U IMPUBECTH K MeMJIEHHOI paboTe OCTAIbHBIX MUKPOCEPBUCOB, pado-
TAIOIUX HAa TOM JKe y3Je KiacTepa. HemocTaTok maMaTu TyT ke IIPUBEIET K TOMY,
YTO Ha TAKOM y3JIe CTaHeT HEBO3MO)KHO 3aIlyCTHTh TpeOoBaTeNbHbIe K pecypcaM
KOMITOHEHTHI CHCTEeMBbI, HalpuMep OObIION Java-cepBuc.

lMeHHO mosTOMY XOpoIlel mpakTukoi paborer B Kubernetes sBnsgercs ompenere-
HUe TpebOBaHUII K pecypcaM KO BceM MUKpocepBrcaM cucreMbl. Ecimu B mporiecce
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pa3pabOTKU M TeCTUPOBAHMUS, B yCIOBHAX MOIIHOTO KJIACTepa, MMHU elle MOKHO
IpeHeOpeub, B 9KCINIyaTallM PeaIbHOM CUCTEMBI OHU COBEpPIIEHHO HEOOXOIUMBL

TpeboBaHU s K pecypcam B pa3BepTbiBaHUAX
Deployment

Kak u Bce, uTO KacaeTcsi pa3BepTHIBAHUS U 3aIllyCKa MHKPOCEPBHCOB B KilacTepe
Kubernetes, Tpe6oBanus k pecypcam 6yayT onrcansl B 06bekte Deployment. imen-
HO TaM MbI OTIHChIBaeM 06pa3bl KOHTENHEPOB [AJIs 3a1mycka oTcekoB Pod, konnuecTBo
UX 9K3eMIUISIPOB, IPOBEPKY TOTOBHOCTH U KMU3HECTIOOHOCTH, IOTUYHO YTO UMEHHO
TaM ke MbI 00bIBUM KaKOe KOJTMUEeCTBO PECyPCOB TOHATOOUTCS AT pabOThI HAIIIETO
MHUKpOcepBrca (M IPOCTO KAKOTO-TO KOMIIOHEHTA CUCTEMBI).

JaBaiiTe onmuiieM MHHUMAIbHO HEOOXOAUMOE KOIMUECTBO PECYyPCOB AJIS HAIIIETO
CEpBHCa BBIXOMHOTIO OHA weekend-service - OH HAallMCaH Ha Java, 1 €CTECTBEHHBIM
o6pa3om moTpebyeT HEKOTOPOTO KOIMUECTBA TAMSITH Il BUPTYAIbHOM MAIIIUHbI U
“kyun” (heap), ¥ 4yTh GOJIBILIEN BEIYUCTUTETHHOM MOLHOCTH, YeM MUHUATIOPHBIIH
time-service, HanucaHHBIH Ha Go. Pecypchl 0OOBABIAIOTCS B IIOACEKIUHN resources,
TaM JKe T7Ie IPOBepKM TOTOBHOCTH. [IJIs MIPOCTOTHI CO3MAagUM OTHETIbHBIN (arin
Deployment B mamke weekend-service/k8s/resources:

apiVersion: apps/v1
kind: Deployment
metadata:
labels:
app: weekend-service

name: weekend-service

spec:
containers:
- name: weekend-service
image: ivanporty/weekend-service:0.2.0

readinessProbe:

resources:
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requests:
memory: "128M"
cpu: "1"

M&1 06BsBIIsIEM, YTO HaIlleMy MUKPOCEPBUCY ITOHAT00ATCs (CeKIus requests) Kak
MHUHUMYM 128 MerabaiiT maMsaTH (memory) - JOBOJBHO OONBIIIOE KOTHUECTBO IS
MHUHHATIOPHOTO CEpBUCA, HO BUPTyalbHas MalllMHa Java M3BECTHA CBOMMHU arlllie-
TUTaMu, U ofuH mpoueccop (cpu). Pecypcer B Kubernetes mMoxHO ommchiBath C
IOBOJIBHO OOJIBIIION TOUHOCTHIO:

« TIpowueccop (cpu) - MBI YKa3anu OMUH *TIPOIECCOP”, 9TO O3HAUAET, UTO 6 YEIOM
Hallle IPUJIoXKeHue Oy/IeT UCIIOIH30BATh BHIYUCIUTEIHHYI0 MOIIHOCTD 00H020
A0pa TIpoleccopa, TOTo TUIIA ¥ MOIITHOCTH, YTO HCIIONIB30BaH Ha y3iax (node)
HAIIIero KiiacTepa. ITO0 MOXKeT ObITh WIIH SAPO PeanbHOTO IIpolieccopa (ecnu
y3eIl SIBISIeTCs BBIAETIEHHBIM CEPBEPOM), MIIM BUPTYalbHOTO (IJIsi BUPTyallb-
HBIX MAIIINH, TO €CTh 151 OOIBIITNHCTBA KITACTEPOB B o0ake). B riemom sHauuT
TO, UTO BBIAENATH U PUKCUPOBATDH 32 HAMU SIAPO IPOI[ECcopa BPSM U CTAHYT
- B IIEJIOM JOCTYIIHas MOIIHOCTh Oy[eT COOTBETCTBOBATh OJHOMY SApY, a
pacmpenensaThcs HAIlM 3agaun OyayT IO BCeM AOCTYIHBIM SApaM, B 3aBUCH-
MOCTH OT anroputma Linux. MUHHMapHOE KOIMUECTBO IIpoLieccopa - OfHa
€T0 MUIIIK-YacTh, TO €cTh 0.001 OT 1emoro gapa, 0003HauaeMasg MaJIEHLKOM m
(cpu: "1m")

[TamsATh (memory) - TyT Bce MHTEpeCHee, IIOTOMY UTO YKa3bIBaTh TPeOyeMyIo
MaMaTh MOYKHO B OY€Hb OOJBIIIOM KOIHMUYECTBE BAPUAHTOB M eOUHHI]. MbI
yKkazanu MerabaiTel (M) - 9TO [eCITHUYHAs CUCTEMa, TO €CTh MUIIIMOH Oa¥iT.
Ecrp eme mebubaiiTer (Mi), B mBouuHOU cucreme (1024"2), TO e camoe
OTHOCHUTCS K KUJIO- M KubOH, rura- u rudu. Eciau ykasaTs mpocToe 4ucio, 3TO
OyayT mpocTo 6aiThl. A BOT eCTh CKa3aTh 64m, 9T0 Oymer 64 MuiIIn-06aiira,
COMHHUTEJIBHO YTO MBI HalijleM MUKPOCEPBUC CIOCOOHBINM paboTaTh HA TAKOM
KOJIMUECTBe MAaMSTH, TaK UTO MCIIONb3YITe MIPABUIbHBIN PETUCTP.

YnmocroBepuMcs Temeps, UYTO PeCcypchl, 3alIpolleHHble HaMHU, JOCTYIIHBI, ¥ OIMCa-
HBI BepHO. [IpoBeieM 0OGHOBIEHHOE pa3BepThIBaHME (eCNIM B BaIlleM KllacTepe He
samyieH cepBuc weekend-service, pasBepHUTE €To B JOIIOTHEHNE K 0OHOBIEHHOMY
pa3BepTHIBAHUIO):
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$ kubectl apply -f k8s/resources/
deployment.apps/weekend-service created

# ecnn B kNnacTepe elwe He 6bin pasBepHyT weekend-service
$ kubectl apply -f k8s/k8s-weekend-svc.yaml

service/weekend-service created

Kax Bugno, Kubernetes mpunsn Haiie oOHOBIEHHOe pa3BepThiBaHMeE. B kauecTBe
IIPOCTOTO YIpa)KHEHUS OCTAeTCs IIepeafpecoBaTh IIOPT CepBUCa, X IIPOBEPUTD UTO
CEepBHC BBIXO[HOTO JHA paboTaer (a elle eMy ITOHAJOOUTCS pabOTAIOLINUI CEPBUC-
IapTHep time-service - pa3BepHUTE €T0 B KIacTepe, eCIM OH TaM He OCTaJIC ITO0CTIe
MIPEeqBIAYIIUX KCIIEPUMEHTOB).

Msr ompefenuny MEHUMAIBHO HEOOXOMUMbIE HAM PECYPCHI (resource.requests),
OHAKO AJIS CTAaOMIIBHON 6€30TKa3HOI paboTHI KilacTepa BakKHee OIpefeIHTh BepX-
HIOI0 TPAHUILY HCITONB3yeMbIX pecypcoB (1imit). MbI yxe 06cymninu, Kak HeygauHas
BEpCHsl CEpBHCA C YTEUKOH IMaMsATH MOKET BHECTH XaoC B pecypchl y3ma node, u
OrpaHHUYeHHe PeCypCcoB MO3BOINSET ITOr0 U30eKaTh. BepxHue rpaHUIBI PeCypCcoB
OIIPEMEeNSAIOTCS IIPUMEPHO TaK JKe:

resources:
requests:
memory: "128M"
cpu: "1"
limits:
memory: "512M"
cpu: "2"

3aHOBO pa3BepHUTe 0OHOBIEHHBI 00BeKT Deployment, u Termepp HaIl MHKpOCEp-
BHC weekend-service Ja)ke IIPU BCeM )KeJITaHUH He CMOKET IIPEBBICUTH 512 MerabaiiT
IIaMATU U 6 06wjem 2 snpa mporeccopa. [lemo B ToM, 4To Ipu paboTe KOJ cepBuca
MOJKeT IIPEBBICUTD JIMMHUT IIpOIleccopa, HO TOINBKO B MOMEHT HEIOCPENCTBEHHOTO
HCIIONTHeHUs Ha mporeccope. [Tocne ero mayssr ynpasnenue Kubernetes u cpena 3a-
IIyCKa KOHTEMHEePOB MOMMET, YTO IIPOLIeCC IIPEBLILIAET BEPXHIO TPAHUILY 3aTPYy3KHU
" Ha3HA4YUT eMY MEHBIITHI IIPUOPUTET, TO €CTh CTAHET ONaBaThb MEHBIIIE BPEMEHU
mmporieccopa.
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C IaMATHIO JKe 9TO JKECTKUH JIMMUT, U IIPU ITOTIBITKE UCIIOIb30BATh OOIIbIIIE TAMITH
IIPOI[ECC TOTYYHUT OLINOKY OT OIIepaIl[MOHHOM CUCTEMBI U Oy/IeT epesaryIieH. ITo
JIETKO TIPOBEPUTH - YMEHBIIIUTE TUMUT HaMITH 00 128 (unu maxe 256) merabaiir, u
BBI YBUIUTE UTO weekend-service He CMOXKET 3aIlyCTUTHCS - OH ITOCTOSTHHO Oyzer
3aBepIIaThCs ¢ OMIMOKOI OOMKilled - mpoiecc 6yaeT IbITaThCS MONYyUYHUTh OOblIIe
maMITH 4eM OH 3ampocui (M 3TO OXKHAAEMO MU MPUIOKEHWI BUPTyalbHOM
MAaIIuHbI Java). IHOTIa maXke ey IPOLecC CMOXKET 3aIlyCTUThCS C MEHBIITUM KO-
JIMYECTBOM IIAMSTH, OH HE CMOYKET 3aITyCTUTh CEPBEP WU OOCIYKMBAThH IIPOBEPKU
roroBHOCTH (readiness) winu xusnecrocobuoctu (liveness) - u Kubernetes 6ymer
IIOCTOSIHHO I1epe3alyCKaTh ero B IOMBITKAX UCIIPABUTh CUTYAIIHIO.

Hasnauus BepxHMe JUMMTBHI IaMATH U IIpolieccopa, M 3alpoOCUB MUHHUMAIbHO
HeoOXOMMBIE Pecypchl (4acTO OHHM COBIIAAIOT, B 9TOM CIIydae MOXXHO OITHCATh
IIPOCTO JTMMHUT resources.limits), MBI CMOXeM 06e3011acuTh cebsl OT UCTOIIEeHUS
pecypcoB, 1 IO3BONUTH yIpasieHHo Kubernetes MakcumanpHO 3peKTHBHO HcC-
IIOJIb30BaTh BCE PECYPCHI KIacTepa.

C Touku 3peHuUs pa3paboTUNKa, BBIICHUTh TOUHOE KOJIIMYECTBO TPeOyeMBIX pecyp-
COB Il CBOETO IIPUIIOKEHHS TOBOJIBHO HEMIPOCTO. 371eCh CKOPEe BCEro BeChMa KCTa-
THU NIPUAETCS TeCTHpoBaHHe 1o Harpyskoi (load testing), B mpmeane mon muKoBoIt
Harpy3Koil (stress testing). [IpoBopsi Takoe TecTHpoOBaHUe Il CBOUX MHKPOCEPBHU-
COB, BBl CMOKET€ BBIICHUTb UX CTAOMIIBHOCTD, HalifjeTe y3Kue MecTa, IIOBefieHre
IIpU NTMKOBOM HarpysKe, a 3a0[{HO BBIICHHUTE pa3yMHble BepxXHUe T'PaHUIIbI pecyp-
COB, TTO3BOJIAIOIIME HAWTH OaJaHC MEXIy FOPH30HTAIBHBIM MacIITabNpOBaHUEM
1 OIITUMAJIbHOM IIPOU3BOAUTEIbHOCTBIO.

Kak mpoBepuTh Tekylllee KOINYECTBO PECypCOB, HCIIONb3yeMoe oTcekaMu pod u
paboTarLUMMH B HUX KOHTeIIHepaMH1, MBI y)Ke BBISCHIIIH B IIPOIIIIONH IJIaBe, KOTAA
9KCIIEPUMEHTHPOBATH C aBTOMATUUYECKUM MaCIITaOMPOBAHUEM:

$ kubectl top pods
NAME CPU(cores) MEMORY (bytes)
time-service-68978c4db5-tnbnw @m 5Mi

Temneps, 3Has Kak OMUCHIBAIOTCA TpeboBaHUs K pecypcam B ¢aitmax YAML u B
KaKUX eIMHUIIaX ONMCBIBAETCS KOJIMUECTBO IIpolieccopa U IaMATH, IIOHATb BBIBOJ
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KOMaHIBI kubectl top ee mporre. MO)XHO HCITONIBb30BaTh €€ BBIBOJ, YTOOBI OIIpe-
JeNUTh IpUMepHbIe BepXHUE I'PAHUIbI PECYPCOB [T BCEX CBOMX MHUKDPOCEPBHUCOB
OIHOBPEMEHHO - MTOJaliTe Ha TOUKH JOCTYyTIa CBOEI CUCTEMBI, paboTarolell B Kiia-
cTepe, OOJBIIYI0 HATPY3KY, M COOEpUTE CTATHCTUKY 3aTPy3KH BCEX MUKPOCEPBUCOB
1 KOMIIOHEHTOB B IIPOLIECCE STOTO TECTA.

E1rte onuH crioco6 HaGII0aTh 3a 3aTPy3KOI KilacTepa U paboTaoInuX B HeM KOHTeN-
HepOB - HCIIOIb30BaTh CTAaHAAPTHYI0 maHenb MounutopuHra (Kubernetes dashboard),
KOTOPYIO JIETKO YCTaHOBUTH B fo6oM Kiracrepe Kubernetes. Eciiu BbI ucmonsayere
minikube, 370 errfe mpore:

$ minikube dashboard

NpocTpaHcTBa nMeH Namespace

[To mMepe pocra Balleil CHCTEMBI MUKPOCEPBUCOB (MM ITPOCTO KOMIIOHEHTOB, B
3aBHCHMOCTH OT ee apXHUTeKTypsl - Kubernetes ¢ 0quHaKOBOI JIETKOCTHIO pa3Bep-
ThIBaeT JIFOOBIE CHCTEMBI) Balll MPOM3BOACTBeHHBIN (production) xmacrep 6Gymer
CTAHOBUTHCS BCe 6ojtee CIIOKHBIM. BaM mmoHamo6sTCs aBTOpH3anys IoJIb30BaTeel,
IpaBuUia OCTYTIa, BO3SMOKHO BbI PELINTE YCTAHOBUTH CEPBHUCHYIO CETKY Service
mesh, Takywo kak Istio. Bce aTo chemaer cucremy Goiee MOIIHOM, U 3aHUMATHCS
9THM GyIyT CKOpee BCero 0IepaTopsl KiacTepa, HO [Isl Hac Kak [ pa3paboTIHKOB
CKOpee BCEero HaCTYIIUT MOMEHT, KOT[Ja BOCIIPOM3BECTU NPOUZBOOCMEEHHYH CPedy
(production environment) Ha CBOeM JIOKQJIbHOM KJIACTEPE CTAHET HEBO3MOKHO HIIH
CIIMIIIKOM CITOYKHO.

KoneuHo jxe, MbI OygeM IuCaTh i CBOMX MHKPOCEPBHCOB MHOXXECTBO MOMYIIb-
HBIX TecToB (unit tests), codmagum HabOp MHTETpPAI[MOHHBIX TecTOB (integration
tests), u 6ymeTr mpoBepsTh 6a30BOe B3aUMOMEHCTBHE MUKPOCEPBUCOB C IIOMOII[BIO
uenpepsiBHOi nHTerpanuu (Cl, continuous integration). OgHako HUYTO He HaeT
pa3paboTUMKy TaKoI YBEPEHHOCTH B TOM, UTO OH AeJaeT, Kak paboTa M OTIajfKa
CIIOKHBIX IIPOOJIeM B cpefie, MACHTUYHON WM IIPAKTUUeCKH UOEeHTHYHOH TO¥i, B
KOTOPOH B UTOTOBOM pe3yJIbTaTe cucreMa OymeT paboTars.

Bbu10 GBI HI€aNbHO “OTHETUTH YaCTh IIPOU3BOACTBEHHOTO UIIH UIEHTUIHOTO eMY
KIacTepa s paspaboTKH M SKCIepuMeHTOB. Hy)keH TOJNbKO MOIIHBIN KiacTep.
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Pecypcpl o6pruHO He sBisroTcss mpobiemoii - Kubernetes cmocoben ympasisTsh
TeICiUaMU y310B (node), ¥ TOPU3OHTAIBHOE MAacCHITAOMpOBaHUE CTAHAAPTHBHIMU
MamuHamMu Linux gemreBo. Kak pas midg 3Toro mpegHasHayeHBl NPOCMPaHcmea
umer (namespace) Kmacrepa.

ITpocTpaHCTBa HMEH ITO3BOJIAIOT OTAENUTD YaCTh PECYPCOB KilacTepa, N30JIHpPOBaTh
00'BEKTHI APYT OT APYyTa, M IPH 9TOM IIOIYYHTH BCe OOIIMe HACTPOMKH, TaKue KakK
CEepBUCHBIE CETKH, yIIpaBlleHHe uepe3 kubectl, U Bce ocTanbHoe. MBI yIIOMUHATHY,
4TO y Bcex 00bekToB Kubernetes, Takux Kak Service u pasBepThiBaHUsI Deployment,
HOJDKHBI OBITh YHUKAJIbHBIE IMEHA - HO MOJIbKO 6 npedenax 00H020 NPOCmpPpaHcmea
umeH. TakuM 06pa3oM, MBI CMOXXEM pa3BepHYTb CBOM MHKPOCEPBHUC time-service
MHOXECTBO pa3 B OTHOM KJlacTepe, ecliu OyAeT 3TO AeaTh B OTAENbHbIX IIPOCTPAH-
CTBaX MMEH.

Mgz1 YK€ 3HAa€M, UTO KOMaHOa kubectl o4eHb JTJOTUUYHO CTPYKTYpHUpOBaHa, 1 JIETKO
BBISICHUM, KaKH€ ITPOCTPAaHCTBA NMEH YK€ CyHIE€CTBYIOT B KIIACTEPE:

$ kubectl get namespaces

NAME STATUS AGE

default Active 2d12h
kube-node-lease Active 2d12h
kube-public Active 2d12h
kube-system Active 2d12h

B mr060M KiacTepe ecTh IPOCTPAHCTBO MMEH IO yMONTUYaHUIO (default), MMEHHO
TaM MBI Pa3BOpPAYUBAIK CBOU HKCIIEPUMEHTAIbHbIE MUKPOCEPBUCHL. MOXHO elre
pas IpOBEPHUTSH, YTO B OHOM IIPOCTPAHCTBe NMeH Bce 00beKkThI Kubernetes mommkHbI
OBITh YHUKAIIBHBI - IIEpEii/IeM B [IAIIKY time-service U 3aIyCTHM ClleAyloIIlee:
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$ kubectl apply -f k8s/

deployment.apps/time-service created

service/time-service created

# nonpobyeM co34aTb pa3BepTbhiBaHWE ele pas

$ kubectl create -f k8s/k8s-time-deploy.yaml

Error from server (AlreadyExists): error when creating "k8s/k8s-time-de\

ploy.yaml": deployments.apps "time-service" already exists

Ympasnenue Kubernetes He macT HaM co3maTh 00BEKT, ysKe CyIEeCTBYIOIINUH B TEKY-
IIleM IIPOCTPAHCTBe MMeH (10 yMOTYaHHI0 3TO Beerpa default). [Ipeqmonoxum, 4to
B IIpOCTpaHCTBe default paboTaeT MM peabHAs CHCTEMa, MU NHTErPAl[MOHHbIE
TeCTBI 1 Hee. MBI jke XOTUM ITOCMOTpeTh, OyheT U paboTaTh HOBas BEpCHA
MMKpPOCEpBHCa B peajlbHOM IIPOU3BOJICTBEHHOM KiacTepe. Pemenue - cosgaTh cBoe
coOCTBEHHOE IIPOCTPAHCTBO UMEH I Pa3pabOTUNKOB:

$ kubectl create namespace dev
namespace/dev created
$ kubectl get namespaces

NAME STATUS AGE
default Active 2d12h
dev Active 17s

[Tpocreiinias koMaHAa create co3gana HaM HOBOE IIPOCTPAHCTBO MMeH dev (i
pa3paboTunkoB dev [elopers]), 1 He TOTpebGOBaIa HUKAKUX OTIOTHUTENbHBIX ITapa-
MeTpoB. MBI cMOXeM pa3BoOpauuBaTh CBOM MUKPOCEPBUCH B HOBOM IIPOCTPAHCTBE
UMeH, yKa3aB ero B CBOMX KOMaHfax (¢uar -n, UIu - -namespace).

$ kubectl create -f k8s/k8s-time-deploy.yaml -n dev
deployment.apps/time-service created
$ kubectl get deploy --namespace dev
NAME READY UP-TO-DATE AVAILABLE AGE

time-service 1/1 1 1 13s

Terepp HMYTO HaM He IIOMeIIANO CO3[aTh HOBOE pa3BepThIBAHHE time-service,
HECMOTpSl Ha TO, YTO TOYHO TaKOe ke yKe paboTaeT B IpocTpaHCTBe default.
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Mp! MOMyYnUIIM CBOIO IIECOYHHUITY [AJIS CAMBIX CMEJBIX SKCIEPHUMEHTOB, IIPU 3TOM
COXpPaHUB BCe HACTPOMKHU IPOM3BOJCTBEHHOTO KIIacTepa - B 00IIeM ClTydae KOHETHO
pa3pabOTUMKH He HCIONb3YIOT IIPOM3BOACTBEHHBIN KIIacTep, a CKopee KilacTep s
TECTHPOBAHUS, SKCIIEPUMEHTOB, MM IIPOMEXyTOUHBIH (staging) kmacTep, MOIHO-
CTBIO UIEHTUYHBIN peaNbHBIM YCIOBHUAM.

Ms1 yxe obmagaem HeKoTOpbIM ombiToM B Kubernetes, 4To6b1 MOHUMATh, UTO KO-
MaH[a kubectl create XopoIia TOIXBHKO It OBICTPBIX SKCIEPUMEHTOB, a I CO3Ma-
HUS JIETKO BOCIIPOM3BOAMMOM Cpefbl, C UCTOpHEN N3MeHEeHU M, HaM Hy KeH JleKJIapa-
TUBHBIN mogxox 1 Mauudect YAML. Tyt Ham cHOBa moMOskeT ¢piar - -dry-run=client:

$ kubectl create namespace dev --dry-run=client -o yaml

Y6paB mong co 3HaYeHHeM null, MBI IIOIYYUM CBOM MaHH(ECT U COXPAaHUM €ro
B OT[ENBHOM IIallKe k8s-ops - 3TO yKe 00BeKT ypOBHS KiacTepa U K OTHEIbHBIM
TIPUIIOKEHUAM UM MUKpPOCEpPBHCAM He OTHOCHUTCH:

apiVersion: vi
kind: Namespace
metadata:

name: dev
spec: {}
status: {}

3HaueHUs OCTAIBHBIX IIOJIEH JIETKO HAalTH B JOKyMeHTauuu. PasmecTuM onucanue
CBOMX IIPOCTPAHCTB UMEH B CHCTEMe KOHTPOJISl BEPCUM U UCIIOIb3yeM AeKIapaTHB-
HYI0 KOMaHOy apply:

# ypanMm paHee CO3fjaHHOe MNPOCTPaHCTBO

$ kubectl delete namespace dev

namespace "dev" deleted

$ kubectl apply -f k8s-ops/dev-namespace.yaml
namespace/dev created
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Tak xak MBI y)ke CO3[alM IIPOCTPAHCTBO dev paHee, HAM IIPUIIIOCH €TO yHAIHUThH
- KOrfla BBl 3aIlyCTHUTE 3Ty KOMaHOy, TO YBHUOMUTE, YTO OHAa 3alIMET HEKOTOpOe
BpeMd - OEI0 B TOM, UTO MBI YK€ PasBEpPHYNIU TaM MHUKPOCEPBUC time-service,
a yhajeHHe IIPOCTPAHCTBA MMEH O3HaJaeT yhaleHHe Bcex o6bekToB Kubernetes B
HeM, I COOTBETCTBEHHO OCTAaHOBKY BCEX Pa3BEePTHIBAHUIL U 0TceKOB. O4eHb yIoOHO
Oyt GBICTPOM OUMCTKH IIOCIE SKCIIEPHMEHTOB, He CTOUT TONBKO YHAIATh paboTy
KOJIIIET IT0 KOMaH/e, €CTIM OHM MCIOIb3YIOT TO YK€ caMO€e ITPOCTPAaHCTBO UMEH.

Pecypcbl NpocTpaHCTBA UMEH

B 3T0If raBe MBI TOBOPUM IIPO yIIpaBI€HHE pecypcaMi, U HEOKHAAHHO CO3[aeM
cebe OTHeNbHOE IIPOCTPAHCTBO MMEH Ha TOM JKe CaMOM Kiacrepe, rfae Oymem
IIPOBOAMUTH CBOM SKCIIEPUMEHTHI ¢ HOBOHM (YHKI[MOHAIBHOCTBIO. Kak pasmensoTcs
pecypchl MeXay IpocTpaHcTBaMu MMeH? Ilo ymomuyaHuio pecypchl OymyT orpa-
HUYEeHBI TONBKO TeMHU I'PaHMILIAMH, UTO OIHMCHIBAIOT pa3BepThiBaHUA Deployment.
Eciu ke UX HeT, a OuepeHOH HKCIIepUMEHT pa3paboTUNKOB 3aKOHUHIICS OOJIBIIION
YTEUKO¥ IaMATH, TO OCTABIIMXCS PECypCcOB MOXKET He XBaTUTh Ha ropasmo Goiee
BaXHBIE 3aja4U.

Yro6BI OIpaHUYUTD PECYPCHI IIPOCTPAHCTBA HMEH, UCIIOIb3YeTCs OTAEIbHBIN 00b-
eKT ITOJl Ha3BaHMeM ResourceQuota. OH JOBOJIBHO ITOAPOOHO OIUCHIBALT, KAK OTpa-
HUYUTH OTpebiIeHue PecypcoB B IPOCTPAHCTBE MMEH, MOKHO Jla)ke YKa3aTh TOU-
HOe MaKCHMalbHOe KOJIMYeCTBO OTCeKoB pod mmm passepreiBanumii! [laBaiite s
IIPOCTOTHI OTPAHUYHUM CBO€ SKCIIEPUMEHTAIbHOE IIPOCTPAHCTBO UMEH HaMAThI0 U
BBIYMCITUTENBHON MOIITHOCTHIO:

apiVersion: v1i
kind: ResourceQuota
metadata:
name: dev-resources
spec:
hard:
requests.cpu: "2"
requests.memory: 2Gi
limits.cpu: "4"

limits.memory: 4Gi
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9To mpoCTOoil 06BEKT C OIMMCAHHEM PECypcoB, BCe €rO IIOJNI BHI JIETKO HaijeTe B
noxymMmeHTaunu Kubernetes, Hy a MbI co3nanu TBepasle Tpe60BaHNS K MEHIMYMY U
MaKCHMyMYy IIpolieccopa ¥ maMsTH (hard, U y)ke 3HAKOMBbIe IToJIsi requests M 1imits)
. MBI yxe 3HaeM eqUHUIIBI H3MepeHHs pecypcoB B Kubernetes, u orBenn csoemy
IIPOCTPAHCTBY MMeEH OT [ABYX IO YeTHIpeX sfep Ipoleccopa (B 3aBHCUMOCTH OT
HCIIONIb3yEeMBIX Ha y3JIaX KilacTepa IIPOLIeCCOPOB), M OT ABYX JO YeThIpeX THOMOAIT
nmamaru (Gi). TBepmoe Tpe6oBaHUe 03HAUAET, YTO IPEBBICUTD 3TH PECYPCHI HEIIb34,
a BCe OTCEKM M pa3BepThIBAHUS 00s3aHbI OymAyT OOBSIBUTH CBOM TpeOOBaHUS K
pecypcaM - UyIeCHbIH MHCTPYyMEHT, YTOObI He 3a0bITh 00 3TOM! [TpuBsikeM 0OBeKT
C OTpaHHUYEHHEM PecypcoB K HOBOMY IIPOCTPAHCTBY HMEH:

$ kubectl apply -f k8s-ops/dev-resource-quota.yaml -n dev

resourcequota/dev-resources created

He 3abympre ¢umar -n, nHave orpaHHuYeHHs OyAyT CO3HAHbI I IPOCTPAHCTBA
mo yMmoiuaHuio default! Temepp orpaHMuyeHHs pecypcoB OYHOyT OIMCAHBI IS
IpPOCTPAHCTBA UMEH KOMAHION describe:

$ kubectl describe namespace dev

Name: dev

Labels: kubernetes.io/metadata.name=dev
Annotations: <none>

Status: Active

Resource Quotas
Name : dev-resources

Resource Used Hard

limits.cpu Q 4
limits.memory 0 4Gi1
requests.cpu % 2
requests.memory 0O 261

O61namast HOBBIMU MHCTPYMEHTaMHU, BIIOJTHE MOXXHO MAacCIITaOHpOBaTh HOBBIH Kila-
CTep, M CO3[1aTh HOBbIE, OTPAaHUUYEHHBIE B IOCTYIIE M PECypCax, IIPOCTPAHCTBA UMEH



10. Yopasiuenue pecypcamu Kubernetes 221

I KaKOoro 4jieHa KOMaHObl B OTOECJIIbHOCTH, 1 O6I_LII/IX 9KCIIEPUMEHTOB, KaK MBI
caenanu gt IpoCTpaHCTBa dev.

[JononHuTtenbHble KOHTEKCTbI kubectl

[IpocTpaHCcTBa MMEH namespace OYeHb XOPOIIH ISl Pas3felieHns] MOIITHBIX KiacTe-
POB U SKCIIEPUMEHTOB KOMaH/bI, HO IIOCTOSHHO CIEAHUTDH 3a (IIaroM -n IIPOCTO
HeBbIHOCHMO. Ha 9TOT ciryuaii mpUTOgUTCs HOBBIN KoHmekcm (context) KOMaH/IbI
kubectl. KoHTeKcT - 9T0 MMeHOBaHHOE COUeTaHHe UMEHU U CeTeBOTO afipeca yIpas-
JISIOIIIETO CITOS KiTacTepa, HACTPOeK HOCTYyIIa TONb30BaTeNs (0OBIYHO KITF0Y JOCTYIIa
U UMl TI0JTb30BaTeNs Auisl yrpasisiorero ciaos Kubernetes), u mpoctpascTsa numeH,
Kyaa Oy[yT OTIpaBIIsThCI BCe KOMaHMBI kubectl. Korma Mel co3maem JoKambpHBIE
kinacrepsl minikube mnu kind, unu HacTpauBaeM HOCTYI K 06IauHOMY KIIACTepy,
IIPOCTPAHCTBO MMEH IIOYTH YTO BCETAA [0 yMONUYaHHIO (default), a Ha3BaHUE
KOHTEKCTa COBITaJaeT ¢ UMeHeM Kiactepa (minikube).

OnHakO MOXXHO JIETKO CO3[aTh HOIOJMHUTENbHBIN KOHTEKCT, KOTODBIM Oymer HcC-
IIOJIB30BATh TOT K€ CAMBIH KiIacTep M crocob JoCTyma, HO Apyroe IIPOCTPAHCTBO
nMeH. [lnd Havyajga HYKHO y3HaThb MM KiacTepa M IIOJIb30BaTeNls Mg HaIlero
TEKYIIIETO KOHTEKCTA:

$ kubectl config view
apiVersion: vi1
clusters:
- cluster:
certificate-authority-data: DATA+OMITTED
server: https://kubernetes.docker.internal :6443
name: docker-desktop
contexts:
- context:
cluster: docker-desktop
user: docker-desktop
name: docker-desktop
current-context: docker-desktop

users:
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- name: docker-desktop

user

Komanpa config view pacckaxeT 060 BceX KiacTepax, HAaCTPOCHHBIX B Balllell
cucreMe. 3ech y Hac ObII HAaCTPOEH TONBKO KiacTep docker-desktop, M BCIO
MHPOPMAIUIO O TEKyIleM KOHTEKCTe MOXXHO OBICTPO yBHAETh B CEKI[MH context
- UM KJIacTepa, IIONb30BaTeNsd, M KOHTEKCTa. YTOOBI CO3MaTh HOBBIH KOHTEKCT
IUIl TIPOCTPAHCTBA MMEH B 3TOM JKe KilacTepe, HaM ITOHAJOOUTCS yKa3aTb UM
IIPOCTPAHCTBA MMEH, U CKOIIMPOBAaTh Ha3BaHUe KIacTepa U MOIb30BATE:

$ kubectl config set-context docker-dev --cluster=docker-desktop --user\
=docker-desktop --namespace=dev

Context "docker-dev" created.

MBpbI co3ganmu KOHTEKCT docker -dev KOMAaHJOU config set-context - eClIM TaKoTO
KOHTEKCTa He CYyIIeCTBYyeT, OHa CO3JacT €ro, €Clu CYIIeCTBYET - O0OHOBUT €ro
nmaausie. OcraeTcst IEPEKIIOYUTHCA HAa HETO KOMaHIOM use-context:

$ kubectl config use-context docker-dev
Switched to context "docker-dev".
$ kubectl get deploy

No resources found in dev namespace.

Teneps mr06b1e KOMaHABI kubect] 6yayT paboTaTh 110 YMOITUAHHUIO C IPOCTPAHCTBOM
uMeH dev, U ¢maru -n Gonblie HaM He MoHamobsTcs. [lepexmrouaThes MEKIY
KOHTEKCTaMM MOKHO KaK KOMaHJIOJ use-context, TaK ¥ ¢ ITIOMOIIbI0 OECUMCIIEHHBIX
BHU3YaJIbHBIX ITOMOIIHUKOB - TaKuX Kak k9s, Lens, unu mpsmo B pemakTope Koma
¢ momoipio maarnHa Cloud Code. AHATOTHMYHBIN IMOMXOI MOKHO MCIIONIL30BAaTh
IUTs HACTPOUKHU MHOYKECTBA KOHTEKCTOB - BO3MOYKHO BaM TIOHAT00OUTCs paboTaTsh ¢
KJTACTEPOM C Pa3NIHUYHBIMU YPOBHIMU JOCTyIa (MOKHO CO3HAaTh HECKOJIBKO IIONb-
30BaTelne, ¥ OTHeIbHbIE KOHTEKCTHI I KAKA0T0). MOXHO [1a)ke HACTPOUTH CBOM
9KCITEPUMEHTATBHBIIN KITaCTep - €0 afipec U Crocob JOCTyIa K HEMY - BPYUHYIO.
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Pe3ome

« Pecypcsr kmacrepa Kubernetes He 6e3srpaHuuHBI, a CHCTEMBI U3 MHOXECTBA
KOMITOHEHTOB ¥ MUKPOCEPBHCOB CIIOKHBI U HCITOIB3YIOT CAMble pa3HbIE Coue-
TaHUS PeCypcoB IIOJ Harpys3Koil unu 6e3 Hee. B npeaie mo60ii MUKpOCepBIULC,
paboTraroruii B IpousBoacTBeHHON cpefe Kubernetes momxen 00b1BUTh M-
HUMAaJbHO U MaKCHMAIbHO TpebyeMble eMy PecypcChl.

« OcHoBHBIME pecypcamu B Kubernetes sBisifoTcst BEIYHCITHTEIBHAS MOIITHOCTb,
u3MepsieMas B iApax mporeccopa (cpu), ¥ maMsTh B 6aiTax (memory).

« Jlst CITOXKHBIX B HACTPOIKE M OCOOEHHO MOIIHBIX KIIACTEPOB MOXKHO OT/e-
JIUTh YacTh KIIacTepa AJIs TECTUPOBAHUS M SKCIEPHMEHTOB C IIOMOII[BI0 IIPO-
CTpaHCTB UMeH (namespace).

« Yem Gombiire crtoco60B paboThI ¢ KiacTepoM (K MpUMepy, pa3Hble IPOCTPaH-
CTBa MMEH WJIU II0JIb30BATENN) BbI HCIIOIb3yeTe, TeM yXoOHee MCIIOIb30BaTh
IOTIONHUTENbHbIE KOHTEKCTHI KOMaH/bI kubect1.



3aBepLueHune

Kaura nmoporna K KOHITY, a 110 GOJIBIIIOMY CYeTy MbI TOJIbKO Hayalli IIOHUMATh KOH-
nernuuio Cloud Native u ee peanusaruio ¢ momornrsio KoHTeitHepoB 1 Kubernetes.
9TO U ecTh caMoe BKHOE - ITIOHUMasi, UTO MMEHHO JIeKUT B OCHOBE KOHIEIIIIUH,
IIoYeMy CTAJIHU IOIYNSPHBI MUKPOCEPBUCHI, YTO TOUHO IIPEACTABIIET COO0I KOH-
TeliHep, W KaKue IIPUHLHUIBI IexaT B pabore Kubernetes, MoxHO yke ¢ ropasmgo
O0JIbIIIel CKOPOCTBIO ABUTATHCS JaNblile, IIPOCTO MCIIONb3Ys CIPaBOYHYI HHPOP-
MaIuio.

K mpumepy, Mb1 BOOOIIIe He 3aTPOHYIIH TeMy paboTy ¢ JaHHBIMU - BCE HAIIIK IIPO-
CThbIe IPUMeEPBI U 00CY’KIeHHs ObUTM OCHOBAHBI HA MUKpPOCEpBHCcaxX 6e3 COCTOSHUS
(stateless). Tem He MeHee M060€ IPUTIOKEHHUE U CHCTEMa BCeryia 00J1aiaeT JaHHbIMUY,
KOTOpbIE HYKHO XPaHWUTh. [l€JI0 B TOM, UTO yIIPABISATh TOMaMU C JAHHBIMU, CETe-
BBIMU JUCKaMM, POEKTUPOBATH CXEMbI a3 JaHHbBIX U 3aT€M MacCIITa0upOBaTh 3TH
6a3bl JAaHHBIX JOBOJIFHO THKENO. B 06IIIeM U I[€7IOM 3TO He SIBIIETCS pa3paboTKoOM
U IIPOrpaMMHUpPOBaHUEM, 2 OTHOCUTCSA K MHPPACTPYKType MIH IPOEKTHUPOBAHUIO
OJAHHbIX, M Ha STy TeMy y>Ke CyH_IeCTByeT OI‘pOMHOe KOJINYECTBO HperaCHbIX
OHJIAH MATEPUAJIOB ¥ KHHT.

3auvacTyro Tpole W Hafe)KHee B 3TOM ClIyuae, OCOOEHHO €CIH BBl TOJIBKO Ha-
yyHaeTe paboTaTh HAJ IIPOTOTHUIIOM CHCTEMBI MIIM OpraHHU3allHs HaHHBIX HE 0
KOHIIa OYeBM/HA, BOCIOIB30BATHCS CHCTEMOI XpaHEHHs [aHHBIX, IIpearaeMbIxX
o6akoM. 9To MOTyT OBITH yIpaBisieMble 00JIAKOM KiacCcHuecKre 0a3bl MaHHBIX
(Amazon RDS, Google Cloud SQL), pesungenTHsie 6a3bi-cioBapu (in memory, K
npumepy Redis), xpaHunuia HecTpyKTypHpPOBaHHBIX HaHHBIX (Amazon S3 miau
Yandex Object Storage), u MHOTO OpyTHX pellleHuUid, TpeiaraeMbIxX o0IaKkaMu. JTo
3HAYUTENBHO YIIPOCTHUT Pa3paboTKy U MacIITaOMpoBaHUe Ballleil CHCTEMBI, 3TO XKe
pexomeHayercs 12 ¢pakTopamu (PaxTop 6).

Bossparmasce x 12 ¢axkropaM 06JIaUHOTO IIPUIIOKEHUS, 00CyXHas UX U paboTy ¢
KOH(UTypalueil IpUIOKeHHs, Mbl HECKOIBKO pa3 ymomuHany, kak Kubernetes
yIpolaeT KOHPUTYpAIUIO0 C ITOMOIIBI0 CEKPeTOB M KapT KoHpurypauui (config
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maps). ITO Ba)KHas YaCTh, HO paboTaeT OHa OYEeHb ITPOCTO, ¥ OLHOTO IIPOCTOrO (par-
MeHTa YAML u3 mo6oro nmoaxopsiero mpumepa Ha GitHub nnu caiita Kubernetes
6y)1eT IOCTATOYHO, UYTOOBI HAUaTh UMHU IOJIb30BAThCA.

Ecrnu BbI ellte TOMHUTE HAYAIO KHUTH, MBI ITO00EIIIaIN, UTO HAMEPEHHO CHelIaeM ee
KOMITAaKTHOH 1 HeOOIbIIION, 1 He CTaHEM IIepeIevaThiBaTh JOKyMEHTALIHIO, TIPUMe-
PBL, CYIIeCTBYIOIIIHE XOpolire o0yJaroliie CTaTby, 6JI0TH, U Bce ocTanbHoe. Eciu
II0CITe TIPOYTEHNS 9TOM KHUTH BaC 0 HACTOSIIEMY 3aMHTEPECOBAl MUP IIPUIIOKe-
Huit Cloud Native, co3ganubIx s obnaka, Kak pa3 HACTano BpeMsi UATH Jablile,
BOCIIOJIb30BAThCSI MECTAMH OU€Hb XOPOILEH OHJIAH-IOKYMeHTAlKel, KoTopas K
TOMY K€ Yy Th He HECKOJIBKO pa3 B leHb OOHOBJISIETCS M OCTAETCs aKTyallbHOM, HAalTH
IIOAXOsIIlee BaM I10 CTHIII0 o0ydarolee BUAEO, U IIPOAOIDKATh CBOE ITyTeIlIeCTBHE
Briy6s crpansl Cloud Native.

PecypcoB u MaTepuanoB OTpOMHOE KOIHYECTBO, He BCSI HOKyMeHTauus ObIBaer
BBICOKOTO KauecTBa, HO B IIeJIOM ABa OCHOBHBIX pecypca mmo Kubernetes u Docker
IIpeIaTaloT OTIWUYHYI CIPABOYHYI0 MH(POpPMALHIO, BeChbMa aKTYaJIbHYIO ITOCIIE
TOTO, KaK CTalTu MOHATHBI 0cHOBHI KoHLenuuu Cloud Native u koHTeliHepoOB:

* kubernetes. io - HeHTp HH(POPMAIINH, IOCBAIIEHHBIH HertocpencTseHHo Kubernetes.
He Bcs nHopMarus mogaeTcss 0O4eBUIHO, HEKOTOPBIE CTaThHU CCHUIAIOTCS APYT
Ha JpyTa, HO g Ha/eloCh, IIOCIIe IPOUTEHNUs JaHHO! KHUTH BaM CTaHeT YyTh
Jlerye OpHeHTUPOBAThC B OkeaHe nHpopmanuu o Kubernetes.

» docker.io / docs.docker.com - OCHOBHOM CAWT KOMIIAHHUHU U TEXHOJIOTUU
Docker n moxymeHTanus 1o TeXHOJIOTHY KOHTeIHepoB 1 mpoaykraMm Docker.
Hapmo cka3atp, uTo JOKyMeEHTAIHs IIPOCTO BEHKOJIEITHAs, HABUTAIIUS IIPOCTast
Y OUeBHUIHA, a pa3ieN IOAPOOHOI ClIpaBOYHOM NHPOPMAIIUH 10 KOMAaHHOM
cTpoke docker U popmary Docker file JOCTOMHBI TOTO, YTOOBI OBITH TOCTOSHHO
OTKPBITBIMH B BalmieM Opaysepe. [lemaer paboTy ¢ KOHTeHHepaMu HaMHOTO
ripoirie U 3gpeKTUBHEe.

« www.cncf.io - TmaBHbIA caiiT poraa Cloud Native Foundation. 9to 6omee 06-
30pHBII CAIIT, HO OH JaeT HeIIOX0€e IOHUMAaHUe YKOCUCTEMBI, CYIIeCTBYIOIIIei
BokpyTr koHuenuu Cloud Native, HampuMep, TOCMOTpUTE pas3feN IPOEKTOB
(projects). Mo)kHO MHOTO€ y3HATh O crocob6ax paboThl ¢ KOHTEHHEpaMU, UX
6e30mmacHOCTH, cOOpe KypHAIOB M METPUK, © MHOTOM APYTOM.

« Kanan CNCF na YouTube comepKuT G0JBIIYI0 YaCTh BBICTYIUIEHUI ¢ KOHe-
pernnii KubeCon, a Takke cOBMeCTHBIX KOH(pEpEHIINH, ITOCBAIIEHHbIX pa3-
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JINUHBIM CMEXHBIX TEXHOJIIOTHAM, TAKUM KaK CEPBUCHBIE CETKU service mesh.
HeKOTOpI:Ie BHUOE0 U 06yqa101u1/1e TPEHUHIW OOBOJIPHO YJAYHO OITMCBHIBAIOT
MHOTHE€ KOHIENINH, €CIIM BaM HPAaBUTCA }IaHHblﬂ (bOpMaT.

B xHHTe MBI B OCHOBHOM, JJIl IIPOCTOTHI IOHUMAHHUs OOIIell KapTUHBI, UCIIOIb30-
BaM caMble 0a30Bble MHCTPYMEHTHI, TaKHe KaK yIIpaBleHHE KIIaCTePOM C IIOMO-
b0 KOMaH[bI kubectl, TOKambHBIE KIIACTEPHI minikube, kind M docker, U TOIIBKO
BCKOJIb3b YIIOMHHAIU JpyTHe, paclIMpeHHble MHCTPYMeHTHL. UeMm OoJbIlle BEI
craHere mporpammuposars B cruiie Cloud Native, uem oueBuHEe CTaHY T IPUYHHEI
IJIS MICIIOJIB30BAHUS CEPBUCHBIX CETOK, ITa6JIOHOB 1 KoHpurypauuii YAML, u
MHOTO Apyroro. MoXxHO peKOMEH0BaTh CIeAYIINNE MHCTPYMEHTBI, MHOTA 3Ha-
YUTENbHO obJeryaromine pabory:

« Skaffold, cpema yckopeHHOIT HOCTPOMKM KOHTEHHEPOB C OTHOBPEMEHHBIM
pasBepThIBaHueM B KiacTepe Kubernetes. Cosnana ¢ ygactuem Moeit KOMaH/IbI
B Google, ybupaeT mOCTOSHHYI0 HEOOXOAMMOCTb 3aHOBO ITOMeuYaTh 0OpasbI
KOHTEIIHEPOB HOBBIMU BEPCHUSIMHU U BBI3bIBATH kubectl, BMECTO 9TOTO aBTOMa-
TUYECKU Pa3BepThIBasl Ballle IIPUIO)KEHUE TIPH TIOObIX U3MEHEHUSIX B UCXOJ-
HoM Kope. Ecnu BBI mpegmountaere paboraTs B pepakrope IDE, mocmorpure
takxe Ha Google Cloud Code.

« Kubernetes Dashboard, cranmaprHas BusyanpHas maHelb MOHUTOPHHTA Ballle-
rO KJIacTepa. YCTaHABIMBAETCS B BAIll KJAacTep OOBIYHOI KOMaHMAOM kubectl
apply, U 3HAQUHMTEIBHO OOJIeryaeT IIPOILleCC 3HAKOMCTBA C KIACTEPOM U €ro
pecypcamu. Bece neranu Ha perrosuropuu GitHub.

 Busyanuzauus kmactepa ¢ momoinbio Lens IDE (ctunp VS Code) umu k9s
(ctunp xoHconu). O6a MHCTPYMEHTa ITO3BOJIAIOT OBICTPO IOHATH, UYTO U TJIE
pa3BepHYTO B BallleM KiacTepe M ObICTPO IIPOBECTH MHOXECTBO ITOJIE3HBIX
omepanui.

« CepsucHsle cetku (service mesh) Istio n Linkerd. [JoBoipHO BBICOKHII ITOpOT
M3HAYAIbHON HACTPOVKHU U 00yueHus:, ocobeHHo Istio, HO mocTe yCTaHOBKY U
3HAKOMCTBA BBI IIOJTyYaeTe OTPOMHBIE BOSMOXHOCTH IO YIIPAaBIEHUIO Tpadu-
KOM M B3aMMOJIEIICTBHIO BAaIllLX MUKPOCEPBHCOB, U ITAHEITM MOHUTOPHHTA 32
BCEMH BBI30BAMH, 3a[eP)KKaMH, OLINOKaMU U BCEM OCTaIbHBIM. TpymaHO Olfe-
HUTb HA MAJIEHBKOI “UTPYIIEYHOI CHCTEME, Ty UIlle IPUMEHSTh Ha PeabHOM
MUKPOCEPBUCHON apXUTEKType.
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Ha sTom mama kparkas 0630pHaH KHHTa 3aKaHuyuBaercd. g 1000T0 HaUMHAHNS
U IIpOAYyKTa Ype3BbIYaliHO Ba)KHaA 06paTHaﬁ CBA3b, ITOXKAIylCTa, MUIINUTE MHE
OT3BbIBBI U IOXKEJNaHUA MO IIOBOAY KHUIM - Ha CalTe ipsoftware.ru, OT3BbIBLI Ha
IJIoIagKe, IAe Bbl KYNUMIIM MM IONYYMIH KHHUTY, Ha arperatope LiveLib, uem
0oJIbIIIe KOMMEHTapHUeB U OT3BIBOB s IOJIYy4dy, T€M JIyullle CTaHeT 0OHOBIIEHHOE
n3naHue KHUru. He 3abbIBaiiTe, UTO KHHUTA SBIAETCS OECINIATHON U OTKPBITOM
(free open source) - Bbl MO)XET€ BHECTH CBOU OpeIoKeH!UsT UM HCIpaBIeHUs B
peno3uTopun ivanporty/cloud-docker-k8s-book, s cTaparnch 6LICTpO OTBE€YaTh Ha
BCe IPEOJIOKEHHUS, U BHECY BaC B CITMCOK YYaCTHHUKOB (contributor) B Hauane KHUTH.

Haperocp, uto Balle manpHeliliee 3HAKOMCTBO € OONAUHBIMU ITPHUIIOKEHUIMU Oy-
OeT MpOAyKTHUBHBIM, IporpaMMupoBanue B cruite Cloud Native mocraBut maccy
YIOBOJBCTBYS, & AU3aH MPUIOKEHUN B BHUJIe MUKPOCEPBHCOB CTaHET HAMHOTO
mpoirie. B pesynbraTe HOMMKHA MONyYUThCS I'HOKas, MOIIIHAs, YCTOMYMBAs K OTKa3aM,
BCerja JOCTyIIHas CUCTeMa, JIeTKO Macuitabupyemas IOJ 3alpOChl MHJITHOHOB
IIOJIb30BATeEleH 110 BceMy MUpy. Ynauu!
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