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BBegeHue

JlaBHBIM-IaBHO B JaJE€KOM-TIPEAAJEKOM BBIUNCIUTETHHOM IIEHTPE APEBHEE TIIEMS
MOTYIIECTBEHHBIX CYIIECTB, M3BECTHBIX KaK «CHCAIMUHbBI», BDYYHYIO Pa3BepPThIBAJIO
urdpactpykrypy. Kasasiii cepsep, 6aza nanubix (B/1), 6asancupoBImk Harpy3Ku
1 (pparMenT ceTeBoi KOHMUTYPAIMK CO3aBANNCH U YIIPABJIAIUCH BPYUHYO. ITO
OBLIIO MPAYHOE U YIKACHOE BPEMsI: CTPaX MPOCTOS, CAyYaitHON OMmuOKU B KOHMUTY-
paIu, MEJJIEHHBIX U XPYIIKUX Pa3BEPTHIBAHUN U TOTO, YTO MOKET TIPOU30WTH, €CJIH
CHCaJIMUHBI TIEPENYT Ha TEMHYIO CTOPOHY (TO ecTh BO3bMyT oTiyck). Ho crenty Bac
o6pasoBarh — Osaromapst aBrkennto DevOps y Hac Terepb ecTh 3aMevaTebHbIN WH-
crpyment: Terraform.

Terraform (https://www.terraform.io/) — 3TO HHCTPYMEHT € OTKPBITBIM HCXOAHBIM KOJIOM
ot kommanun HashiCorp. OH 1m03B0JIsIeT OMUChIBaTh MHPPACTPYKTYPY B BUIE KO
Ha [IPOCTOM JIeKJIapaTUBHOM f3bIKe U Pa3BePTbIBATh ee/YIIPaB/sATh €l0 B Pa3IMYHbIX
nyOanuHbIX 06saunbix cepucax (ckaxkem, Amazon Web Services, Microsoft Azure,
Google Cloud Platform, DigitalOcean), a Tak:ke yacTHbix obOJ1akax u 1aTdopMax
supryanusaiuu (OpenStack, VMWare u ip.) Bcero HecKoJbKuME KoMangamu. Ha-
MPUMEP, BMECTO TOTO YTOOBI BPYIHYIO TETKATH KHOITKON MBITITH Ha BeG-CTPaHUTIE UITH
BBOJIMTD JIECSATKU KOMaH/l B KOHCOJIb, BbI MOKETE BOCIIOJIb30BATHCS CJIEYIONUM KOJOM
1 cKoH(pUTYpupoBaTh cepsep B AWS:

provider "aws" {

region = "us-east-2"

}

resource "aws_instance" "example" {
ami = "ami-@c55b159cbfafelfo”
instance_type = "t2.micro"

}
Yr0o6bI €T0 pa3BepPHYTH, BBENTE CIEMYIOTIEE:

$ terraform init
$ terraform apply
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Buaarozpaps csoeii npocrore u Mot Terraform cras KiouessiM urpokoM B Mupe DevOps.
OH 1103BOJISIET 3AMEHUTH TPOMO3/IKHE, XPYIIKIE U HEABTOMATU3UPOBAHHbIE CPEICTBA
yrpapiaenusi UHGPACTPYKTYPO Ha HA/IEKHBII aBTOMATU3UPOBAHHbBIN UHCTPYMEHT,
MOBEPX KOTOPOTO BBl MOKETE 0OBETMHUTD BCe OCTambHble ajieMeHThl DevOps (aBToma-
TUYeCKOe TeCTUPOBAHUE, HEIIPEPBIBHYIO MHTETPAIIMIO U HEelIPePbIBHOE Pa3BepPTbIBAHUE)
U COILyTCTBYIOIIMI nuHcTpyMenTapuii (Hanpumep, Docker, Chef, Puppet).

[Tpounraiite 3Ty KHUTY, U BbI CMOXKeETe Cpasy NpucTynuth K pabore ¢ Terraform.

Hauas ¢ pocreiimero npumepa Hello, World, Bbr Hayuunrech paboTaTh ¢ TOJHBIM CTEKOM
TEXHOJIOTUH (KJIACTEPOM CEPBEPOB, GATAHCUPOBITUKOM HArPy3KH, 6a30ii TaHHbIX ), pac-
CYUTAHHBIM Ha OTPOMHBIE 0OBEMBI TPAQUKA U KPYITHBIE KOMAH/IbI Pa3pabOTIMKOB, YiKe
1ocJie MPOYTEHUS JIUIITh HECKOJIBKUX TJIaB. DTO MIPAKTHYECKOE PYKOBOJCTBO HE TOJIBKO
Hayuut npusiuam DevOps u utdpacTpyKTypbl Kak koza (infrastructure as code, win
[aC), Ho 1 TIpOBeIET Bac Yepes AeCATKU IPUMEPOB KOJIa, KOTOPbIe MOKHO TOIPO6OBATh
BBITIOJIHUTD ioMa. [ToaTomy fiepskuTe KOMITBIOTED T10]] PYKOH.

IounTtas KHUTY, BB OyzeTe TOTOBHI K paboTe ¢ Terraform B peasbHBIX YCAOBHUSIX.

Llenesaa ayanTopus KHUMU

Kanra mpennasnayeHa 751 BCeX, KTO OTBEYAeT 3a y:Ke HAMMCAHHBIH KOJ. JTO OT-
HOCHUTCS K CHCAZMUHAM, CIEIMaJNCTaM 0 dKCIIyaTanun, peans-, SR-, DevOps-
HHKeHepaM, paspaboTuynkaM HHGPACTPYKTYPBHI, pa3paboTUrKaM ITOJHOTO IUKJIA,
PYKOBOAMTEJISIM WHKEHEPHOI TPYIIITBI 1 TEXHUYECKUM AupekTopam. Kakoil 6b1 HI
ObLIa Ballla JJOJIKHOCTh, €CJIU BBl 3aHUMAaeTeCh NHPPACTPYKTYPOIl, pasBepThiBaeTe
KOJI, KOH(DUTYpUpPyeTe cepBepPbl, MacIITabupyeTe KJIACTEPHI, BBITIOJHIETE PE3EPBHOE
KOTIMPOBAaHNE JAHHBIX, MOHUTOPUTE MPUJIOKEHUS M OTBEYAETE Ha BBI30BBI B TPU Yaca
HOUM, 3Ta KHUTA JIJIS Bac.

B coBOKymHOCTH 9T 06sI3aHHOCTH OOBIYHO HA3BIBAIOT OTIEPATIMOHHO eI TENLHOCTHIO
(WM CUCTEMHBIM aIMUHUCTPUPOBaHNeM ). PaHbllle 4acTO BCTPEYaICh pazpaboTunKu,
KOTOPbIE YMEJHU THCATh KO, HO He Pa3OUpainuch B CUCTEMHOM aJIMUHUCTPUPOBAHII;
TOYHO TaK K& HEPEAKO MOMATANNCh CUCAMMIHbBI 0e3 yMeHus micath koa. Korma-To
TaKoe pasjiesieHne ObLIO TPUEMJIEMBIM, HO B COBPEMEHHOM MUPE, KOTOPBIH YKe HeJIb3st
npeacTaBuTh 6e3 06IauHbIX BhluncAeHwit 1 ABrsKeHrs DevOps, mpakTuyecku Ji060My
pa3paboTurKy HEOOXOANMbI HABBIKKM aJIMMHUCTPUPOBAHUS, & JTI0O0# CUCAMUH JIOJIKEH
yYMeTb IIPOTPAMMUPOBATb.

Jlg yTeHnd 3TOI KHUTHU He 0043aTeNbHO OBITh CIEIMAINCTOM B TOHM MJIM MHOU 00-
JIACTH — IIOBEPXHOCTHOIO 3HAKOMCTBA € A3bIKAMK IIPOrPAMMUPOBAHUS, KOMaHIHON
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CTPOKOU ¥ CEPBEPHBIM MPOrpaMMHBIM obeciiedenrieM (caiiTaMu) JOJKHO XBATHTh.
BceMy ocTaqbHOMY MOKHO HaydUThCs B mpotiecce. TakuM 00pasoMm, 1Mo OKOHYAHUH
YTEHUs Bbl OyjieTe YBEPEeHHO pasdupaThCs B OAHOM U3 BasKHEUIINX acIeKTOB COBpe-
MEHHOH Pa3paboTKK ¥ CHCTEMHOIO afMUHUCTPUPOBAHUS — B yIpaBieHuu undpa-
CTPYKTYPOI KaK KOZOM.

Bt He TonbKO HayuuTECh yIPaBIIATh NHGPACTPYKTYPOIl B BU/IE KO/, UCTIOTb3Y s
Terraform, Ho 1 y3HaeTe, Kak 9T0O BiucbhiBaeTcs B 0011yIo Korieninuio DevOps. Bor
HECKOJIbKO BOIIPOCOB, HA KOTOPBIE BBI CMOKETE OTBETUTD IO ITPOYTEHUN ITON KHUTH.

Q 3auem BooOIIe ucnoab3oBaTh [aC?

O Kaxkag paznuia Mex/y yrpasjieHneM KoH(puUrypalieii, opkecTpalueii, MHUIHAIN-
3anuei pecypcos ¥ mabJoHu3aneil cepBepoB?

O Korga cienyer ucnonbsosars Terraform, Chef, Ansible, Puppet, Salt, CloudFor-
mation, Docker, Packer nim Kubernetes?

O Kak paboraer cucrema Terraform u Kak ¢ ee TIOMOIIBIO YIIPABJIATH UHPPACTPYKTYPOii?
O Kak cosmasars Mogysnu Terraform, moaxo/sinme AJist TOBTOPHOTO UCTIOJIb30BAHUS ?

O Kaxk mucars xox miist Terraform, kotopslit OygeT 0CTATOYHO HAEKHBIM JIJIS TTPAK-
TUYECKOTO MPUMEHEHUsT ?

O Kak recruposars cBoit kox aus Terraform?
O Kak suegpurs Terraform B ¢Boii mporecc aBToMaTHYECKOTO Pa3BePThIBAHUA ?

O Kak syumnre Bcero ucrnosbzosarsk Terraform B KoMaHHOI paboTe?

Bam nionagobsitest i komibiorep (Terraform mosepskuBaer GOIBIIMHCTBO Olepa-
ITMOHHBIX CI/ICTeM), WHTEPHET-COC/IMHEHNE U JKeTaHe YIUTHCA.

[MoyeMy 9 Hanucan 3Ty KHUry

Terraform — MOIIHBII HHCTPYMEHT, COBMECTUMBIE CO BCEMU MOIYJISPHBIMU 00JIauHbI-
Mu ripoBaiiziepamu. OH OCHOBaH Ha IPOCTOM SI3BIKE, TO3BOJISIET TOBTOPHO MCIIOJIB30-
BaTh KOJI, BBITIOJIHATh TECTUPOBAHUE U YIPABJISITh BEPCUSMU. ITO OTKPBITBIN MTPOEKT
C IPYKETIOOHBIM M aKTUBHBIM co00tiecTBOM. Ho, Hajlo IpU3HATH, OH €Ille He 10 KOHIIA
copmMupoBaH.

Terraform — OTHOCHTENTBHO HOBast TEXHOJIOTHL. HeCMOTPST Ha ee MOy IsSIPHOCTD, 0 CO-
crosauio Ha stHBapb 2020 roza Bee ernte He Boimia Bepeust 1.0.0 (crabuibHas Bepcust —
0.12.21. — ITpumeu. ped.). Tlo-npesKHEMY CIOKHO HAUTH KHUIM U CTaThH MU BCTPETHTh
CTIETIHATIIICTOB, KOTOPBIE ObI TOMOTJIN BaM OBJIAJIET 3THM HHCTPyMeHTOM. OduinaibHast
noxymenTarnus Terraform X0OpoTIro OAXOMNT /IS 3HAKOMCTBA ¢ 6a30BbIM CHHTAKCHCOM
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U BO3MOKHOCTSIMH, HO B Hell Majio nH(opMarmu 00 HIHOMAaTHIeCKUX MabJI0HaX, PEKO-
MEH/[yEeMbIX METOJIMKAX, TECTUPOBAHUY, TIOBTOPHOM UCIOJIb30BaHUK KO/ U pabounx
rpoleccax B KOMaHje. ITO KakK IbITaTbCs OBJI/IEeTh (DPAHILY3CKUM SA3BIKOM C TOMOIIIBIO
OJIHOTO JIUIID CJIOBAPS, UTHOPUPYS IPAaMMATHKY 1 UIHOMBI.

s1 mamucas aTy KHUTY, 9ToOBI TOMOYb paspaborunkaM usyunth Terraform. S moabay-
10Ch 9TUM WHCTPYMEHTOM YeThIPe TO/Ia U3 MSITH C MOMEHTA €T0 CO3/IAHUSI — B OCHOBHOM
B Moeii kommanuu Gruntwork (http://www.gruntwork.io). TaM OH chIrpast KJIIOUYeBYO POJib
B co3zanuu 6ubanorexu 6osee yem u3 300 000 cTpok IpoBepeHHOro BpemerneM uHgpa-
CTPYKTYPHOTO KOJIa, TOTOBOTO K TIOBTOPHOMY MCIOJIb30BAHUIO U YK€ TIPUMEHSIEMOTO
COTHSIMM KOMIIAHUI B MIPOMBIINIJIEHHBIX yca0BUAX. Hammcanue u nopjiepskka Takoro
6oabItI0ro 06beMa HHMPACTPYKTYPHOTO KOJIa HA TAKOM JITHHHOM OTPE3Ke BPEMEHU B Ta-
KOM OTPOMHOM KOJIMYECTBE PA3HBIX KOMIIAHUI U CIIeHAPUEB ITPUMEHEHUS TI03BOJIUIN
HAM U3BJIeYb MHOTO HEMPOCTHIX YPOKOB. 51 XOUy MOAETUTHCS UME C BAMHU, YTOOBI BB
MOTJIF COKPATUTh 3TOT JOJTHI Ipoiiecce  oBiaaeTh Terraform B cuuTaHble AHU.

KoHeuHo, 0/HUM YTeHHeM 5TOro He A00benibest. UToObl HauyaTh CBOOOIHO pasroBapuBaTh
Ha (PaHILy3CKOM, IIPUIETCS MOTPATUTH KAKOe-TO BPEMs Ha OOIIEHUE ¢ HOCUTEISAMU
SI3BIKA, TIPOCMOTP (DPAHITY3CKUX TeJIerepeiad U MpoCayITuBaHue (hPaHITy3CKOM MY3bIKH.
Yro6b1 oBsiazers Terraform, Hy:KHO HalKcaTh st 9TOM CUCTEMbI HACTOSIIUN KO/, UC-
0JIb30BaTh €ro B pearbioM 11O u pazsepuyTh 210 10O Ha HacTosmux cepBepax. [Toaro-
MY [IPUTOTOBBTECH K YTEHUIO, HAIIMCAHIIO U BBIIIOJHEHUIO O0JIBLUIOTO KOJINYECTBA KOJA.

CTpyKTypa u3aaHus

B xuure oceiaercs ciaefyonuii CIICOK TEM.

Q [znasa 1 «Ilouemy Terraforms. Kak DevOps MeHsIeT HAIll OJXOJ K BBITIOJTHEHIIO
ITO; kparkwuit 0630p uncTpymenToB laC, BKIIOUas ylpaBjieHue KoH(Urypamuei,
mabIOHU3AIMIO CEPBEPOB, OPKECTPALINIO U NHUIMAJU3ALUIO PECYPCOB; IIPEIMY-
mectBa IaC; cpasuenne Terraform, Chef, Puppet, Ansible, SaltStack, OpenStack
Heat u CloudFormation; kak coueraTh Takue MHCTPYMeHTBI, Kak Terraform, Packer,
Docker, Ansible n Kubernetes.

Q [nasa 2 «Ipucmynaem x pabome c Terraforms. ¥Ycranoska Terraform; kpaTkuii
0630p cuntakcuca Terraform; 0630p yrumnTel kKomauHO# cTpoku Terraform; kak
pasBepHYTH OJIMH CEPBEP; KAaK pa3sBepHYTh BeO-cepBep; KaK Pa3BEPHYTH KJIACTEP
BeO-cepPBEPOB; KaK PA3BEPHYTH OATAHCHPOBIINK HATPY3KH; KAK OYUCTHTD CO3MAHHBIE
BaMHU PECYPCHI.

Q [I7nasa 3 «Kax ynpasasmo cocmosinuem Terraforms. dro takoe cocrosirme Terraform;
KaK XpaHUTb COCTOAHUE, ‘—ITO6bI K HEMY UMEJIN JOCTYII PAa3HbI€ YJI€HDBI KOMAaH/IbI;
Kak OJIOKHUPOBATEH (HANIbI COCTOSHNS, YTOOLI MPEAOTBPATUTH KOHKYPEHIINIO; KaK
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YIIPABJIATH KOHPUIEHIIHATBHBIMU JaHHbiME B Terraform; kak usonuposars (aiisbt
COCTOSIHUS, YTOOBI CMSATYUTD IIOCJAEACTBHSA OIMOOK; KaK UCI0JIb30BaTh paboune 00-
nactn Terraform; pekomengyemMasi CTpyKTypa KaTasgoros st npoektos Terraform;
Kak paboTaTh ¢ COCTOSHUEM, JOCTYTTHBIM TOJBKO JIJTS UTEHUS.

Q Inasa 4 «Ilosmopnoe ucnorv3o8anue uHGPacmpyKmypol ¢ NOMOUDLIO MOOYLell
Terraforms. 910 TaKOE MOJLYJIN; KaK CO3/IaTh TIPOCTOM MOJLYJIb; KaK CIIEJIaTh MOJYJIb
KOH(I)I/II‘ypI/IpyeMbIM C IMIOMOIIIBIO BXO/JHDBIX 1M BbIXO/JHDbIX 3Ha‘-I€HHI>i; JIOKAJIbHbBIE
TIepeMeHHbIC; BEPCUOHHBIEC MOJAYJIHN; IIOTEHIIUAJbHDBIC HpO6JIeMbI C MOAYJIAMU; UC-
TTOJTH30BaHUE MO/LYJIEH JI7IST ONTMCAHUST HACTPANBAEMBbIX 3JIEMEHTOB MH(MPACTPYKTYPBHI
C BO3MOJKHOCTBIO TOBTOPHOTO NTPIMEHEHMS.

Q [nasa 5 «<Paboma ¢ Terraform: yuxivt, ycio6Hole olPANCCHUSL, PA3CEPTHIBANUE U 1100-
6o0nvie Kammus. [TUKITBI ¢ TapaMeTpoM count, BbipaskeHust for_each u for, CTPOKOBast
JIMpeKTUBA for; YCJIOBHBIN OTIEPAaTop C TapaMeTpoM count, BIpakeHUsIMU for_each
1 for, CTPOKOBO IMPEKTUBON if; BCTpoeHHBIE (PYHKITNN; PA3BEPTHIBAHNE C HYJIEBBIM
BpeMEHEM TIPOCTOST; YaCTO BCTPEUAIOIINECs TTO/[BO/IHbIE KAMHU, CBSI3aHHBIE C OTPAHU-
yeHUAME count U for_each, pasBepThiBaHUAMU (€3 IIPOCTOM; KaK XOPOLIKE ILIAHbI
MOTYT IIPOBAJIATHCS, IIPOOJIEMBI ¢ PeDAKTOPUHIOM U OTJI0KEHHAS COITIACOBAHHOCTb.

Q [nasa 6 «Kod Terraform npomviuieniozo yposuss. Ilouemy npoextsbl DevOps Beerzia
Pa3BePTBIBAIOTCS JIOJIbIIIE, YeM OKU/IAETCS; UTO XapaKTepudyeT nHGpacTpyKTypy,
FOTOBYIO K TIPOMBIILJIEHHOMY UCITOJIb30BAHUIO; KAK co3/aBaTh Moy i Terraform sist
IIPOMBIIIJIEHHBIX YCJIOBHIT; TOTOBBIE K BBIITYCKY MOZYJIN; peecTp MopyJieii Terraform;
«aBapuitnbie goku» B Terraform.

Q [nasa 7 «<Kax mecmuposamow ko0 Terraforms. Pyunoe Tecruposanue koia Terraform;
TECTOBBIE CPE/Ibl M OUNCTKA; aBTOMATU3MPOBaHHOE TecTupoBanue koza Terraform;
Terrarest; MO/YyJIbHbIE TECTbBI; MHTETPAIlMOHHBIE TECTDI; CKBO3HbBIC TECTbI; BHE/I[pEHME
BBBHCHMOCTeﬁ; TTapaJjiyieJIbHOE BBIITOJIHEHNE TECTOB; 3TAIlbl TECTUPOBAHWA; IIMPaMUa
TECTUPOBAHUST; CTATUYECKUI aHAJIN3; IPOBEPKA CBOMCTB.

Q [rasa 8 «Kax ucnorvzosamn Terraform ¢ komandes. Kax uepputs Terraform
B KOMaH/IHYI0 paboTy; Kak ybeanuTh HauaibCTBO; paboUmii IPoLece pa3BePThIBAHUS
KO/ TIPUJIOKEHNST; pabounil Mpottece pa3BepThIBAHUSI HHPPACTPYKTYPHOTO KOIA;
yTpaBJIeHre BEPCHSIMU; 30J0TOe TpaBuiio Terraform; pasbop koza; pekoMeHmanmnm
1o oopmiieHno Koja; npuHaTeiil B Terraform ctiib; CI/CD mist Terraform; mpo-
11eCC PA3BEPTHIBAHMSI.

ITY KHUTY MOKHO YNTATh MOCJE0BATEIBHO WM CPa3y NEPeXOnUTDh K TEM IJlaBaM, KO-
TOpBIE Bac GOJIbIIE BCETO MHTEPECYOT. VIMeliTe B BUILY, UTO BCE MTPUMEPDI TTIOCTELYIOIIIX
IJIaB OCHOBAHbBI Ha KOJIE M3 MPebIAYIX. Eciin Bbl iucTaere Tya-ciojia, UCIoJb3yiTe
B KayecTBe OPUEHTHPA apXUB UCXOTHOTO Ko/ia (Kak onucaHo B pasjese «IIpumeps ¢ o1-
KPBITBIM MCXOHBIM KOZIOM» j1asiee). B nmpusiokeHny Bl HalijieTe CIIMCOK KHUT U cTaTel
o Terraform, cucremuom agmunucrpuposanuu, laC u DevOps.
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YTO HOBOrO BO BTOPOM U34aHUU

ITepBoe uzpanue Boinwio B 2017 roay. B mae 2019-ro g roToBus Bropoe usganue u 6oL
OYeHb YJMBJIEH TOMY, KaK BCe U3MEHUJIOCH 3a Hapy JieT! DTa KHUra 110 CBoeMy 00beMy
MTOYTH B JIBA Pa3a MPEBOCXOIUT TPEABIIYITYIO U BKIIOYAET JBE MIOJTHOCTBIO HOBBIE TJIaBhI.
Kpowme Toro, cyiiecTBeHHO 0OHOBJIEHBI BCE OPUTHHAJIBHBIC TJIaBbI M TIPUMEPbI KOJIa.

Ecsu BbI y2ke TpoUnTAIN TIEPBOE U3/IAHUE U XOTUTE Y3HATD, YTO U3MEHUJIOCD, MU BaM
[IPOCTO UHTEPECHO TIOCMOTPETH, KaK HBOJIONMOHIPOBa npoekt Terraform, Bor He-
CKOJIbKO OCHOBHBIX MOMEHTOB.

Q Yemovipe kpynmvix obnosrenus Terraform. Korma Bbinuia mepsas KHUTa, CTaOMIBHON
Bepcueii Terraform Gbita 0.8. CirycTst yeThipe KpyIHbIX 00HOBIeHNs Terraform umeer
Bepcrio 0.12. 3a 9T0 BpeMsI TOSIBUJIICh HEKOTOPbIE ITOPA3UTeTbHbIE HOBIIECTBA, O KO-
TOPBIX TIOH/ET peub gasee. UToObI 0OHOBUTBCS, MOIB30BATENSIM TIPHUETCS TTOMOTETH! !

Q Yayuwenusa 6 asmomamuueckom mecmuposanuu. CynecTBEHHO 3BOJIONUOHUPO-
BaJIM METOAMKU 1 UHCTPYMEHTApUil HalluCaHugd aBTOMAaTHYECKUX TECTOB /IS KO/a
Terraform. TecTupoBaHmio MOCBSIIIEHA HOBAS IJIaBa, Ce/[bMast, KOTOPast 3aTParuBaet
TakKue TeMbl, KaK MO/LyJIbHbIe, MHTEerPAIlMOHHbIE I CKBO3HbBIE TECTHI, BHEJPEHHE 32~
BUCUMOCTeH, pacniapasijielMBaHye TeCTOB, CTATUYeCKUi aHaIu3 u Jp.

Q Yayuwenus 6 modyasix. VIncTpyMeHTapHil 1 METOANKY co3anust MoayJieit Terraform
TO>KE 3aMETHO 9BOJIIOIMOHUPOBAJIU. B HOBOIA, 111eCTOl, IJ1aBe Bbl HalizieTe pyKOBO/I-
CTBO 110 HATMCAHWIO MCIIBITAHHBIX MOJLYJI€H TIPOMBITIIEHHOTO YPOBHS € BO3MOKHO-
CTHIO OBTOPHOTO UCIIOJIb30BAHMSI — TAaKUX, KOTOPBIM MOKHO JIOBEPUTH OJIaroro-
Jiydre cCBOeil KOMIIaHUN.

Q Yayuwenus ¢ pabouem npouecce. 'naa 8 GbLia MOJHOCTBIO IIEPENUCAHA COTJIAC-
HO TeM M3MEeHEeHHSIM, KOTOpbIe IIPOU30IILIN B rpoueaype unrerpanuu Terraform
B pabouuii mporecc kKomana. Tam, MOMUMO POYEr0, MOKHO HAUTH OAPOOHOE
PYKOBOJICTBO O TOM, KaK TTPOBECTHU MPUKJIAIHON 1 MH(PPACTPYKTYPHBIN KOJI Yepe3
BCE OCHOBHBIE TAIbl: Pa3paboOTKy, TECTUPOBAHUE U PA3BEPTHIBAHNE B TIPOMBIIII-
JIEHHOM cpefie.

Q HCL2. B Terraform 0.12 ayrpennuii sisbik HCL obHoBuMIICS 10 HCL2. D10 BKIIIO-
qaeT B celst MOJIEPIKKY MOJHOIEHHBIX BhIpasKeHMIT (4TOObI BaM He MTPUXOAUIIOCH
3aBOPAYMBaTh Bce B ${..}!), pa3BUThIe OTPAHUYNTENN TUIIOB, YCJIOBHBIE BHIPASKEHUS
C OTJIOKEHHBIM BBIUYMCJIEHUEM, TTOJJEPKKY BBIpaskeHUH null, for_each u for, BJIO-
JKeHHbIe G6JI0KY 1 p. Bee puMepsl Kojia B 9TOH KHUTE ObLIN aJaliTHPOBAHBI J1JIst
HCL2, a HoBble BOBMOKHOCTH A3bIKA OAPOOHO paccMaTpUBAIOTCS B TiaBax 5 1 6.

[Toapo6HOCTH MIUTE B PyKOBOJACTBaX 1Mo oOHOBIeHno Terraform no agpecy www.terra-
form.io/upgrade-guides/index.html.
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Ilepepabomannvie mexanusmol xpanenus cocmosnus. B Terraform 0.9 mosisumach
KOHIENMUA BHYTPEHHUX XPaHUJJIHIII. Jto HOJIHOLIeHHbeI MEXaHU3M XpaHEHUA
u pasjesenus coctostHust Terraform co BCTPOEHHON TOAEPKKOI OJTOKUPOBAHUSI.
B Terraform 0.9 takike OBLTM TIPEACTABIEHBI OKPYKEHIST COCTOSTHIUST, KOTOPBIE TI0-
3BOJIAIOT YIIPABJIATDH PA3BEPTBIBAHUAMUI B PA3HDBIX Cpe/laX; HO YK€ B BEPCUN 0.10 um
Ha cMeHy mpunin paboune obmactu. Bee 9T TeMbI paccMaTpUBAIOTCS B TIaBe 3.

Bowinoc nposaiidepos us siopa Terraform. B Terraform 0.10 u3 siapa ObLT BhIHECEH
KOJI /171 BeeX mpoBaiiziepos (1o ecthb kon 1 AWS, GCP, Azure u 1. 1.). Biaro-
Japst 5TOMy pa3paboTKa IPOBaliIepPOB TEIePh BEAETCS B OTAETbHBIX PETIO3UTOPUSIX,
B CBOEM COOCTBEHHOM TEMIIE 1 € BBIITYCKOM He3aBUCUMBbIX Bepcuil. OHAKO Terepb
MIPUJIETCS 3arpy’kKaTh KOJI MpoBaiijiepa ¢ MOMOIIbIO KOMaH/Ibl terraform init Kaxk-
IBII pas, Kora Bbl HaurHaeTe paboTaTh ¢ HOBBIM MojyJsieM. O6 5TOM HOHAET pedb
BriaBax 2 u 7.

Boavwoe xoruuecmeso nosvix nposaiidepos. B 2016 roxy npoekr Terraform odu-
[UATTBHO TTOAIEP/KUBAJ JIUITH HECKOJIHKO OCHOBHBIX 00JIAUHBIX MPOBaiiepoB
(AWS, GCP u Azure). Ceituac ke nx konanuectBo npenbicusio 100, a mposaii-
nepoB, paspabaTeiBaeMbIX coobIecTBOM, u Toro 6oabure'. Biaarogaps sTtomy
BBl MOJKETE MCIIOJb30BATh KO/ JIJist pabOThI HEe TOJIBKO ¢ MHOXKECTBOM Pa3HBIX
00JsakoB (Hampumep, Termepsb cyuecTByOT npoBaiaepst 1t Alicloud, Oracle
Cloud Infrastructure, VMware vSphere u ip.), HO U ¢ APYTUMU ACTIEKTAME OKPY-
JKAKOIIET0 MUPa, BKJII0Uast cucteMbl yipasienus Bepcussmu (GitHub, GitLab niu
BitBucket), xpanummia ganasix (MySQL, PostreSQL umi InfluxDB), cucrembr
MOHUTOpPUHTA U omoBemnieHus (Braouas DataDog, New Relic nau Grafana),
mratdopmbl Haogobue Kubernetes, Helm, Heroku, Rundeck man Rightscale
u MHoroe gpyroe. boJiee Toro, ceituac y Kax0ro mpoBaiijiepa HAMHOTO JIydlie
MOKPBITHE: CKaxkeM, mpoBaiizep 1mst AWS oxBaTbiBaeT GOJIBIIMHCTBO CEPBUCOB
9TO# 111aTHOPMBI, & MOJ/IEPKKA HOBBIX CEPBUCOB YACTO MOSIBJISIETCS JIaXKe PAHbIITE,
yem y CloudFormation!

Peecmp modyaeii Terraform. B 2017 roxy xommanus HashiCorp npeacrasuiia peectp
mozyteit Terraform (registry.terraform.io) — moJib3oBaTeNbCKUIT HHTEPPEIC, KOTOPDI
obJierdaeT mpocMOTP ¥ 3arpy3Ky OTKPBITBIX YHUBEpcanbHbiXx Moyseii Terraform,
paspabarsiBaembix coobitectsom. B 2018 roay 6biia 1ob6aBieHa BO3MOKHOCTD 3a-
IIyCKaTh BHYTPU CBOEM opranusaiyu 3akpbiTbiii peectp. B Terraform 0.11 mosBuics
MOJIHOIEHHBI CMHTAKCUC JIJIsT 3aTPy3KU MOy iell u3 peecrpa. [logapobree 06 aToM
yuTaiiTe B pasnesie «Ynpasienue BepcusiMus Ha c. 153.

Yuyuwennas oopatomra owubox. B Terraform 0.9 obrosunack o6paboTka ommboK
COCTOSTHUSE: €CJIM TIPU 3alIUCU COCTOSTHUS B YIAIEHHOE XPaHUJIUIIE OOHAPYKUBa-

Crmcok mposaiinepos st Terraform Mosxmo Haiiti Ha ctpanuie www.terraform.io/docs/
providers/.
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ercs omnbKa, 3TO COCTOSAHUAE COXpaHseTcs JOKaJabHO, B cpaf/’UIe errored.tfstate.
B Terraform 0.12 Mexanusm ObLIT OJHOCTBIO HepepaboTan. Temeps omubky mepe-
XBaTBIBAIOTCSI PaHblIle, a COOOIIEHUs 0 HUX cTajii OoJjiee TIOHATHBIME U COEPKaT
My Th K (haitry, HoMep cTPOUKH U (hparMeHT Kojia.

Q MHnoeo Opyeux meaxux usmereruii. BolIo CIeIaHO MHOTO MeHee 3HAYUTEIbHBIX 13-
MEHEHWH, BKJTIOYast MOsIBJIEHNE JIOKAJIBHBIX TIepEMEHHBIX (CM. pasjes «JloKaibHbIe
repeMeHHbIe MOJTyJIeii» Ha . 144), HOBbIe «aBapUITHbIE JTIIOKW» IS B3AUMOJIEHCTBUS
C BHEIIHUM MUPOM C TIOMONIBIO CKPUTITOB (Hampumep, nozapasaena «Moayau BHe
Terraform» na c. 242), BeinosiHeHWEe plan B paMKax KOMaHIbl apply (CM. pasze
«PasBepThIBaHme OHOTO cepBepas Ha ¢. 64), HCpaBJIeHUE UKIMYECKUX TPodIeM
c create_before_destroy, 3HaunTEJIbHOE YIAyUIIEeHNE TTapaMeTpa count, KOTOPOE I10-
3BOJISET CCBLIATHCA B HEM HA MCTOUHUKH JJAHHBIX 1 pecypcebl (eM. pasdzen «Llnkisry»
Ha c. 160), 1ecATKM HOBBIX BCTPOEHHBIX (DYHKIIMII, 0OHOBJIEHHOE HaCAeJ0BaHIe
provider m MHOTOE JIPYTOE.

Yero HeT B 3TOW KHUre

Knura He 3ayMbIBajach Kak ncyeplibiBaoiee pykoBoactso 1o Terraform. Ona ne
OXBaThIBaeT Bce 00JIauHble IPOBANIEPDI, BCE PECYPChI, KOTOPHIE IOAAEPKUBAIOTCS KaK-
JIBIM W3 HUX, WIH KOKIYI0 KOMAH/Y, TOCTYITHYIO B 9TOH cucTeMe. 3a aTHMHU MOApOoOHO-
CTAMUA 4 OTCBHLIAIO BAC K TOKyMeHTaluu 110 aapecy https://www.terraform.io/docs/index.html.

JlokymeHTAIUsT COAEPIKUT MHOKECTBO T10JIe3HON MH(POPMAIIUK, HO, €CJIU BbI TOJHKO
sHakomuTech ¢ Terraform, Konmenmueil «<uHpacTpyKTypa Kak KOI» WM CUCTEMHBIM
aIMIHUCTPUPOBAHNEM, BbI TIOTIPOCTY He 3HaeTe, Kakue BOMPOCH! 3a7aBaTh. [loaTomy
JAaHHAS KHUTA COCPEI0TOYEHA Ha TOM, YeTO Hem B IOKYMEHTAIINN: KaK BBINTH 32 PAMKH
BBOJIHBIX IIPUMEPOB U HadaTh UCHoab30BaTh Terraform B peanbHbIX ycaoBusx. Mos
1eJIb — OBICTPO MOATOTOBUTH Bac K paboTe ¢ JaHHON cucTeMoil. [y 9Toro Ml 06Cy-
1M, 3a4€eM BOOoOIIe MoKeT moHago0uThest Terraform, Kak BHEAPUTH 9TOT MHCTPYMEHT
B paboYMii IIPOIECC U KaKKe METOIUKHU U 1Ia0JI0HBI IIPOEKTUPOBAHUS OOBIYHO PABOTAIOT
Jiydiiie BCero.

Y T06bI 9TO TIPOIEMOHCTPUPOBATE, 5T BKITIOYIJI B KHUTY PSI/T IPUMEPOB KOfIa. 51 ThITasics
c/iesath TaK, YToObl BaM ObLIO MPOCTO paboTaTh ¢ HUMK B JOMAITHUX YCA0BUAX. JIist
9TOTO MUHUMM3UPOBAJ KOJIUMYECTBO CTOPOHHUX 3aBHCUMOCTell. VIMeHHO rmoaToMy Besze
HCIIOJIb3YeTCs JIUIIb OJH 00auHblil TipoBaiizep, AWS. Takum o6paszoM, BaM HYKHO
Oy/eT 3aperncTPUPOBATHCS TOIBKO B OJHOM CTOPOHHEM cepBrice (K ToMy ke AWS
[pejiIaraeT Xopomuil Gecraarupiii Tapud, Mo3TOMY He MPHUIETCS HUYETo IIATUTH 3a
BBITTOJTHEHIE TIPUMEPOB).
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MpuMepbI C OTKPbITbIM UCXOAHBIM KOOM

Bce moctymnnbie B 3TOM KHUTE TPUMEPHI KO/Ia MOKHO HAUTH 110 azipecy github.com/brikis98/
terraform-up-and-running-code.

Hepea YTEHUEM MOJKETE CKOIINPOBATh peHOSHTOpI/IfI, YTOOBI UMETh BO3MOKHOCTD BbI-
TIOTHATD MIPUMEPBI Ha CBOEM KOMIIbIOTEPE:

git clone https://github.com/brikis98/terraform-up-and-running-code.git

[Tpumepsl Kozia B 9TOM PEMO3UTOPUN Pa3duTh 110 TiaBaM. CTOUT OTMETUTD, 4TO HOJIb-
HIMHCTBO U3 HUX IEMOHCTPUPYET COCTOSIHUE KOJIa HA MOMEHT 3asepulenusi TaBbl. Ecin
BBl XOTHTE HAYUUTHCS KAK MOXKHO GOJIBIIIEMY, BECH KOJ[ JIYIIIE TIMCATh CAMOCTOSATEBHO,
C HyJIs.

[TporpamMmmupoBanyie HAUMHAETCS B IJIaBe 2, TJIe BbI HAYYUTECh PA3BEPTHIBATH KJIACTEP
BeO-cepBepoB ¢ omMornio Terraform ot Havasma u o kouia. [locse aToTo CaemxyiiTe UH-
CTPYKIIMAM B KOKIOH IIOCeyIoNIell I1aBe, pa3BUBas 1 yJIy4llas 9TOT [IpUMep.

Brocute namenenns Tak, Kak yKa3aHO B KHHUTE, IIBITAUTECh MUCATh BECH KO/l CAMOCTO-
SITEJTBHO ¥ UCTIOJIB3YHTe IpUMeEphI U3 pertozutopus B GitHub Tosibko st Toro, 4ro0st
CBEPUTDHCS UJIH MTPOSICHUTD HEMTOHSITHBIE MOMEHTDI.

Bepcumn

Bce npuMepsbl B 3TOW KHUre NpoBepeHbl Ha Bepcum Terraform 0.12., KOTopasi Ha MOMEHT
HanuncaHus SBNSETCS NOC/IeAHNM KpYynHbIM 06HOBNeHWeM. Mockonbky Terraform — oT-
HOCUTENBHO HOBbIM MHCTPYMEHT, KOTOpLIV BCe elle He aoctur Bepcun 1.0.0, Bnon-
He BEeposiITHO, YTO 6yaywme Bbinyckn 6yayT cofepxaTb 06paTHO HECOBMECTUMbIE
M3MEHEHUS N HEKOTOPble U3 PEKOMEHAYEMbIX METOAMK CO BPEMEHEM MOMEHSOTCSH
1 3BOSTOLMOHMUPYIOT.

Sl nonbITaloCb BbIMyCKkaTb OBHOBNIEHNS KaK MOXHO Yalle, HO npoekT Terraform aBu-
XKETCS 04eHb 6bICTPO. YUTO6bI He OTCTaBaTb, BaM CaMUM NMPUAETCS Npuiarate onpeae-
NIEHHblE ycunus. YTobbl He MPoNyCcTUTL MOCeAHNE HOBOCTU, CTaTbM M 06CYXXAEHUS,
cBsA3aHHble ¢ Terraform u DevOps, nocellanTe canT 3Tol KHMrK no aapecy http://
www.terraformupandrunning.com/ 1 noanuwMnTeCb Ha UHHOPMALIMOHHYIO PACChINIKY
(http://www.terraformupandrunning.com/#newsletter)!

Ncnonb3oBaHue nNpuMepoB Koaa

IJTa KHHUTA TIIpeaHa3HavYeHa /14 Toro, 4TOOBI TOMOYb BaM peniaTh Ballln 3aa4n. Bwr mo-
JKETE CBO60]IHO HNCITOJIb30BATh MPUMEPDI KO/Ia B CBOUX IIPOTrpaMMax U JOKYMEHTAITUN.
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Ec/m BbI He BOCIIPOM3BONTE CYIECTBEHHYIO 9aCTh KOZA, He Hy/KHO ¢ HAMU CBA3BIBATHCSL.
ITO, CKasKEM, KacaeTcsl CUTyallni, KOT/[a Bbl BK/JIIOYAeTe B CBOIO MPOTPaMMy HECKOJIBKO
(bparMeHToB KoJa, KOTOpble IPUBOAATCA B Kiure. OHAKO NpoasKa UM PaclpocTpaHe-
nue CD ¢ npumepamu us kuur uszgareabersa O'Reilly Tpebyer otmebHOro pasperieHsi.
ECJH/I BbI ]_[I/ITI/IpyeTe 9Ty KHUTY C IpruMepaMM KO/la IIPU OTBETE Ha BOITPOC, pa3penieHnue
ne tpebyercs. Ho HyKHO CBA3aTbCs ¢ HAMU, €CJIM XOTHTE BKJIIOUYUTH CYIIECTBEHHYIO
YacTh MPUBOIUMOTO 3/1€Ch KOJIa B JIOKYMEHTAIUIO CBOETO TIPOYKTA.

MBI IPUBETCTBYEM, HO He TpedyeM OTChLIKY Ha opuruHas. OTChLIKa OOBIYHO COCTOMT U3
Ha3BaHWsl, IMEHU aBTopa, uzaarenbersa, ISBN. Hanpumep: «Terraform: nuadpacrpyk-
Typa Ha ypoBHE Koja», EBrennit bpukman. [Tutep, 2020. 978-5-4461-1590-7.

Ecoii BaM KaskeTcst, 9To TO, KaK BBI 0OpariaeTech ¢ TpUMepaMI KOJIa, BHIXOIUT 32 PAMKI
J06GPOCOBECTHOTO MCITOIb30BAHUS UK YCIOBHIA, EPEYMCIEHHBIX BhIIIE, MOKETE 06-
paTuThCA K HaM I10 ajpecy permissions@oreilly.com.

YcnoBHble 0603HAYEeHUS

B oT0l KHUTE UCIIOIB3YIOTCA CIeayIolue TUIorpadguueckue 0003HauCHUS.
Kypcus

O6o3HaYaeT HOBbIE TEPMUHbI U BasKHbIE MOMEHTHI.
Py6neHbii

O6osnauaer URL, agpeca 91eKTPOHHOM 1TOYTHI U 9JIeMEHTBI MHTepdeiica.
MOHOWMPUHHBIA WpNPT

Vcmomb3yeTces B IMCTHHTAX KOJIA, & TAKXKE B TEKCTE, 0603HAAS TaKKe TIPOTPAMMHBIE
HJIEMEHTbI, KAK UMEHA IePEMEHHBIX U (DYHKI[HIT, 6a3bl JAHHBIX, TUIIBI IAHHBIX, [Iepe-
MEHHBIE CPe/IBI, OTIePATOPBI 1 KITFOUYEeBBIE CJI0BA, HA3BAHMS MATOK 1 (DaiIoB, a TaKkKe
IIyTH K HUM.

XWPHbIA MOHOWMPUHHBIA WPUPT

Ob6osHnauaer KOMaH/Ibl UJIN leyI‘OfI TEKCT, KOTOprI';I JIOJIKECH OBITD BBe/EeH I10JIb30-
BaTeJIeM.

KypcuBHbIl MOHOWUPUHHLIU wpugm

Ob6osnauaer TEKCT, BMECTO KOTOPOT'O CJIEAYET IMOJICTaBUTDH TTOJIb30BATE/IbCKHE 3HA~
YeHudg NN JaHHbIE, 3aBUCAIINE OT KOHTEKCTa.
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BBeaeHune

OTOT 3Ha4oK 0603HaYaeT NpuMeyaHue obLuero xapakrepa.

ITOT 3HaYOK 0603HAYAET NpeaynpeXxaeHne Uan NPeaoCTeEPEKEHME.

\

bnarogapHoctu

JDicow TTaonux

Bes Teb4 ara kuura He nogsuiach Obl. Thl TOT, KTO Ho3HakoMusI Mens ¢ Terraform,
Hay4HJI OCHOBAM 1 MTOMOT pa3obparhest co BceMu caoskHoctsamu. Cracubo, 9To moji-
JIEPsKUBA MEHsI, TIOKa 5T BOILIONIAJ HAIIIM KOJICKTUBHBIE 3HaHWs B KHUTY. Criacu6o
3a TO, YTO ThI TAKOU KJIACCHBIN coyupeanTesib. Biarogapst rebe st MOy 3aHUMAThCSI
CTapTaIioM U MO-TIPEKHEMY PaloBaThest sku3Hu. 1 Godbiie Beero st barogapen tebe
3a TO, UTO THI XOPOTINH JAPYT U YEJTOBEK.

O’Reilly Media

Criacu60 3a TO, YTO BBIILYCTUJIM €Ile OAHY MO0 KHUTY. UTeHre 1 HallicaHine KHUT
KOPEHHBIM 00Pa30M U3MEHITH MO0 JKHU3Hb, U sl TOPKYCh TEM, UTO BbI TIOMOTAETE MHE
JeJIUThCs HEKOTOPBIMU M3 MOUX T€KCTOB ¢ apyrumu. OtaenbHas 61arogapHoCTh
bpaitany Annepcony 3a ero oMoIib B TIOJITOTOBKE TTEPBOTO M3/[aHNS B PEKOP/IHbBIE
cpoku 1 BupkuHuu YuicoH, 61aroapst KOTOpoi MHE KaKUM-TO 00pa3oM yIaaoch
MTOCTAaBUTDb HOBBIN PEKOPJI CO BTOPBIM U3JIaHUEM.

Compyonuxu Gruntwork

He Mory BbIpasuTh, HACKOJIBKO 51 6JIar0[apeH BaM BCEM 3a TO, UTO BbI IIPUCOEANHH-
JIUCh K HallleMy KpOILIedHoMY crapramy. Ber cospaere norpsicaroriee [TO! Cracubo,
YTO yIEePKUBATIN KOMITAHUIO HA TIITABY, TIOKA s pabOTa HA/l BTOPBIM M3IaHueM 9TOH
KHUTH. Bbl 3aMevaTesibHbIe KOJJIETH U JIPY3bsl.

Knuenmor Gruntwork

Crac00, 4TO PUCKHYJIU CBSI3aThCS ¢ MEJIKOI, HEU3BECTHON KOMITAaHMEH U COTJia-
CUJIMCh CTaTh MOJONBITHBIMU KPOJIMKAMU JIJIsE HAIIUX 9KcIiepuMeHToB ¢ Terraform.
3amauya Gruntwork — Ha HOPSZOK YIIPOCTUTH TIOHUMaHHUE, Pa3pabOTKy ¥ pasBep-
terBanue [10. Ham He Bcerza aTo yaercs (B KHUTE S ONKUCAJT MHOTHE U3 HAITUX
omm6ox!), mosToMy « 61arogapeH 3a Ballle TEPIEHUE U KeJaHue IPUHATH ydacThe
B Halllell Jep3KOii MOMbITKE YIYUIIUTh MUP IIPOIPAMMHOTO 00eCIIeYeH s,
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HashiCorp

Criacu6o 3a co3anyie M3yMUTETLHOTO Habopa HHCTPYMEHTOB /ist DevOps, BRTIoYast
Terraform, Packer, Consul u Vault. Bor yiyurmmiau mup DevOps, a 3a0HO U 5KU3HU
MUJIJTHOHOB Pa3paboTUHKOB.

Kugp Moppuc, Cem Bapzo, Mammuac T'uc, Poxapdo @eppeiipa,
Axaw Maxasn, Mopuy, Xetibep

Cnacu6o 3a BBIYUTKY TI€PBBIX YEPHOBUKOB KHUTU U 32 GOJIBIIIOE KOJTUYECTBO T10-
APOOHBIX 1 KOHCTPYKTUBHBIX OT3BIBOB. Bl COBETHI yJIyUIIIIN 3Ty KHUTY.

Yumamenu nepeozo usoamnusi

Te u3 Bac, KTo KyIuJI IepBOe U3aHUe, CAENATN BO3MOKHBIM CO3/IaHIE€ BTOPOTO.
Cracu60. Batii 0T3bIBbI, BOIIPOCHI, MIPEIJIOKEHUST OTHOCUTENLHO HCXOHOTO KOZIa
U TIOCTOSTHHASI JKazKia HOBOCTEH MOCJYKUJIM MOTUBatuei npumepto s 160 jgo-
MMOJIHUTEIbHBIX CTPAHUI] HOBOTO MaTepuasa. Haseoch, HOBBIN TEKCT OKaKeTCs
MTOJIE3HBIM, ¥ C HETEPIIEHUEM Ky AATbHEHIIEro JaBIeHUs CO CTOPOHBI YA TATE e,

Mawma, nana, Jlaiina, Moanu

Tak 110J1y4nsIoCh, YTO S HAIIUCAJ ellle OlHY KHUTY. DTO, CKOpee BCero, 03HadaeT, YTo
s TIPOBOJIUJI ¢ BaM¥ MeHbIIle BpeMeHH, ueM MHe Obl xoTresiochk. Crracu6o 3a To, uTo
OTHECJINCH K 9TOMY ¢ ToHUMaHueM. $1 Bac sio6Jrio.

OT u3gaTenbCcTBa

Bau 3ameuanuis, mpesioyKeHust, BOIPOCHI OTIIPABJISINTE TI0 a[pecy comp@piter.com (13-
nateabeTBO «Ilureps», KOMIbIOTEPHAST PETAKIINS ).

Mbri GyzieM pajibl y3HATh Ballie MHEHME!

Ha Be6-caliTe usgarebcTBa www.piter.com Bbl HalizieTe moApoOHY0 HH(MOPMAIIIO O Ha-
IIUX KHUTaX.



[MoueMy Terraform

ITporpammuoe obecrieuerue (ITO) Heb3sT CUUTATD 3ABEPIIEHHBIM, €CJIH OHO TPOCTO
paboTaeT Ha BallieM KOMITbIOTEPE, TPOXOUT TECTHI U MOJIydaeT o06perne npu 0630pe
kozna (code review). ITO He roToBo, oKa Bbl He 00CMAGUME €T0 MOJIb30BATEIO.

Hlocmasxka I10 BrioyaeT B cebsT MHOKECTBO 33/1a4, KOTOPbIe HEOOXOANMO PEITUTD JIJIsT
TOTO, 9TOOBI CAETATH KO TOCTYITHBIM JIJIST KITMEHTA. JTO TTOAPA3yMEBAET 3AITyCK KOJA Ha
60eBbix (production) cepepax, obecrieueHre ero yCToiunBOCTH K 1iepebosiM B pabore
U BCILJIECKAM HATPY3KHU, 3alUTY OT 3JI0YMbIILIEHHUKOB. [Ipex/e 4eM morpysKaThCst
B Mup Terraform, crouT cenars mar Ha3a/ ¥ IOTOBOPUTDH O POJIM ATOTO MHCTPYMEHTA
B GOJIBIIIOM JIeJIe JIOCTABKK MPOTPAMMHOTO 06eCTIeUeHNSI.

B 2011 ri1aBe MbI O0APOOHO 00CYANM CJIEAYIOIUE TEMBL.

O [Hossnenue DevOps.

Q Yro Takoe uHMGPACTPYKTypa Kak KOJ.
O Kak paboraer Terraform.
a

Cpasuenne Terraform ¢ gpyrumu urcrpymerTamu Jist paboThl ¢ uHGPACTPYKTY PO
KaK C KOJIOM.

MNosiBneHne DevOps

EcJiit GbI B HEIaIEKOM ITPOIILIOM BbI 3aX0TEJIH CO3/IaTh KOMITaHI0 — pazpaboruuk [10,
BaM OBl MPUIILIOCH UMETH JIEJI0 ¢ GOBIINM KOJIUYeCTBOM 000opypoBanust. [[jist aToro
HYZKHO OBLITO ObI OATOTOBUTH TTKA(DBI U CTONKHU, TOMECTUTDH B HUX CEPBEPDI, MOJKJIIO-
YuTh Kabesin U IPOBO/IA, YCTAHOBUTD CHCTEMY OXJIAKIEHUS, TIPELYCMOTPETH PE3EPBHBIE
CHUCTEMBI TIMTAHWs ¥ T. JI. B Te iHu ObIO IOTUYHO pas3/iesiaTh pabOTHUKOB Ha JIBE KOMaH-
nbi: pazpaborunkos (developers, Devs), KOTOpbIe 3aHUMAIUCH HATUCAHUEM TTPOTPAMM,
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U CHCTEMHBIX aJIMUHUCTPATOPOB (operations, Ops), B ublt 00s13aHHOCTH BXOIUIIO YIIPAB-
JIeHre 9TUM 000PYI0BaAHKUEM.

Tunuunag KoManja pa3paboTINKOB coOMpasia CBoe IPUIoKeHe 1 «epebpachiBaia
€r0 4epe3 CTeny» KOMaHIe CUCcaaMIHOB. [TocrenHue T0KHbL ObLIM pa3oOpaThCs ¢ TEM,
KaK ero pasBepThIBaTh U 3allyCKaTh. BoJbInas 4acTh 5TOro Ipolecca BbIIOJIHAIACD
BpyuHyt0. OTYaCTH OTOMY, YTO HTO HEN30EKHO TPeOOBAIO MOAK/IIOUEHHS (PU3UYECKOTO
anmaparHoro obeciedenus (HalpuMep, pacCTaHOBKM CEPBEPOB TI0 CTOMKaM 1 PasBOKK
cereBbIxX Kabeseit). Ho mporpaMMHbIe acieKThl pabOThl CHCTEMHBIX aIMUHUCTPATOPOB,
TaKKe KaK yCTaHOBKA IPUJIOKEHNI U NX 3aBUCUMOCTEH, 4aCTO BBITOTHSIMCH BPYIHYIO
ITyTeM BBIMTOJTHEHUS KOMAHJI Ha cepBepe.

Jlo OPBI 10 BpeMEHH 3TOTO OBLIO JOCTATOYHO, HO [0 MEPe POCTa KOMIAHUN HAYWHAIN
BO3HUKATh PO0JIeMbl. OOBIYHO BBITJISIIEN0 TaK: TOCKOJBbKY 11O H0oCTaBIsIIIOCh BPyY-
HYTO, & KOJIMIECTBO CEPBEPOB YBEIMUNBAIOCD, BBIMTYCK HOBBIX BEPCHIT CTAHOBUJICS MEJI-
JIEHHBIM, 6OJIE3HEHHBIM U HelpeackasyeMbiM. KoMaH/1a cucaiMIHOB MHOIZIA A0IIYCKaJla
oMOKK, U B UTOTe HEKOTOPbIE CepBePhl TPeOOBAIN HEMHOTO APYIUX HACTPOEK 110 CPaB-
HEHUIO CO BCEMU OCTaJIbHBIMU (9T0 TIpoOsIeMa, U3BEeCTHasE Kak Opeligh Konguzypauu).
[TosTOMY POCJIO YMCIO IPOTPAMMHBIX OIKOOK. Pa3paboTynKy MOKUMANN IIIe9aMU
U OTBevasi: «Y MeHs Ha KoMITbiotepe Bee paboraet!» ITepebon B paboTe CTaHOBUJIHCH
Bce 6oJiee MPUBBIYHBIMHU.

Komanza aqMuHuCcTpaTOpOB, yCTaBllas OT BbI30BOB B TPU Yaca HOYH I10CJIE KaX/0T0
BBIITYCKA, peliaja CHU3UTH YaCTOTY BBITYCKA HOBBIX BEPCHUI /10 OTHOTO B HEEIIO. 3aTeM
TTPOMCXO/TNJI TIEPEXO0/l Ha MECSTYHBIHN 1 B TOTE HA TTOJIYTOI0OBOM IIUKJL. 32 HECKOJIBKO He-
JIeJIb JI0 TIOJTYTOJIOBOTO BBIITYCKA KOMAH/IBI IBITATHCH OOBEIHHUTD BCE CBOU TIPOEKTHI,
YTO TIPUBOAUIIO K GOMBINON Hepasbepuxe ¢ KOHGIMKTaMu causHus. Hukomy He yaa-
BAJIOCHh CTaOUIM3MPOBATH OCHOBHYIO BeTKY. KOMaH bl HAUMHAIM BUHUTE APYT APYTa.
Bosnukao Hegosepue. Pabora B KOMIIAHMK OCTAaHABINBAJIACD.

B Hamm iHu cutyaius MeHsieTcst KopeHHbIM 0OpazoM. BmecTto o6y kuBaHmst coOCTBEH-
HBIX BBIYUCUTEIBHBIX IIEHTPOB MHOTHE KOMIIAHUH MEPEXO/AT B 00JIAKO, MOJIb3YSICh
IIPEMMYIIECTBAMU TaKUX CepBHCOB, Kak Amazon Web Services (AWS), Microsoft Azure
n Google Cloud Platform (GCP). Bmecto Toro uto6bl TeCHO 3aHUMATLCSA 000PyL0Ba-
HUEM, MHOTHE KOMaH/Ibl CHCTEMHBIX aJIMUHUCTPATOPOB MPOBO/ISIT BCE CBOE BPEMsI 3a
paboToii ¢ IporpaMMHbIM obectiederreM, uctob3yst uactpymentst Bpoje Chef, Puppet,
Terraform u Docker. BMmecto paccraBiieHUust cepBepOB O CTORKAM U MOAKJIOUEHIIS
ceTeBbIX Kabeseii MHOTHE CHCAJIMUHBI TTUIITYT KOJI.

B urore o6e komanabl, Dev u Ops, B ocHOBHOM 3aHuMatoTcs paboroii ¢ 11O, u rpanuia
MEKIy HUMU TIOCTEMEHHO Pa3MbiBaeTcst. Bo3aMOKHO, HAaTIune OTAeNbHbIX KOMAMHJI, OT-
BEYAIOIINX 32 MPUKJIATHON 1 NHOPACTPYKTYPHBIN KOJI, BCE eIlle MMeeT CMBICT, HO yiKe
ceityac o4eBUAHO, YTO 0O€ OHU JOJIKHBI paboTarh BMecte GoJiee TecHo. Bor rie 6eper
Hauao deudxcerue DevOps.
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DevOps He nazBanue KOMaH/Ibl, IOJKHOCTH UJIA KAKOM-TO OTIPe/IeIEeHHON TEXHOJIOTUH.
Iro Habop mporieccos, uaeit u Mmeroauk. Kaskaprii morumaet nox DevOps 4To-TO CBOE,
HO B 9TO¥ KHUTE s1 Oyly MCIIOJIb30BaTh CJEyIollee onpeeieHue: uyeiv DevOps — 3na-
YUMeNLHO NOBLICUMb dpexmustocmv docmasku T10.

BwmecTo MHOTO/IHEBHOTO KOIIIMapa €O CAUSHUEM BETOK BbI TOCTOSTHHO MHTETPUPYETe
CBOI1 KO/JI, TOJIJIEP’KUBAs €T0 B Pa3BEPTHIBAEMOM COCTOSTHUU. BMeCTO eskeMecsIHbIX
pa3BepThIBAHUI Bbl MOXKETE JIOCTABJISATH CBOM KOJI IECATKYU Pa3 B JIEHb WU JIaXKe T0-
cie ka0l pukcanmu. BMecTo Toro utoObl UMETD JIEI0 € TOCTOSHHBIMU [IPOCTOSIMU
u nepebosiMu B paboTe, BbI CMOJKETE CO3/1aBaTh YCTOMYMBbIE CUCTEMbI C AaBTOMATUUECKUM
BOCCTAHOBJIEHIEM, UCIIOJIb3YsI MOHUTOPHHT ¥ OTIOBEIEHUS IJIs1 0OHAPYIKEHMUS TIPOOIIEM,
KOTOpBIE TPEOYIOT PYYHOTO BMEIITATEIBCTBA.

Komnanuu, ripoieiive yepes 1mogo0Hbie TpaHchopMarii, I0Ka3bIBAIOT H3YMHUTEIbHbIE
pesyabTarbl. Hanpumep, mocsie mpuMeHeHus B cBoel opranusaruu Mmetoank DevOps
komiranus Nordstrom cymesia yBOUTb KOJUYECTBO BLIIYCKAEMBbIX €KeMeCSYHO PYHK-
1IN, YMEHBITUTH YrcI0 AedekToB Ha 50 %, COKPaTUTh CPOKHU pean3aliuu Uael B Ipo-
MBIIIJIEHHBIX YCIOBUSAX Ha 60 % W CHU3UTH 4acTOTy cOOEB B MPOIECCE IKCILIyaTAIIUN
11O na 60-90 %. ITocse Toro kax B nogpasnesnennn Laser]et Firmware kommanuun HP
CTa/IU UCII0JIb30BaTh MeToarKku DevOps, 10/ BpeMeHH, 3aTpaunBaeMOoro Ha pazpadboT-
Ky HOBBIX BO3MOKHOCTEH, yBesnumiach ¢ 5 10 40 %, a o011ast crouMocThb paspaboTKu
ObLia cHmkeHa Ha 40 %. [lo BHeapernst DevOps gocraska Koga B KoMnanuu Etsy GbLia
HEYaCTBIM IIPOLECCOM, COIPSIKEHHBIM CO CTPECCOM M MHOTOYHMCJIEHHBIMU I1epebosaMu
B pabote. Tereppb pasBepThIBAHM BHIIOJIHSIOTCS 110 25—50 pas B IeHb ¢ Ky/ia MEHbIINIM
KOJIMYECTBOM IIPobJeM'.

JlBrzxenue DevOps 0CHOBaHO Ha YeThIPEX MPUHITUTIIAX: KyJIbTYPe, aBTOMATH3AINH, U3-
MEpEHUU U pasjesieHuy (B aHIJL. A3bIKe HHOTAA Ucosb3yercs abopesuarypa CASM
(http://bit.ly/2GS3CR3) — culture, automation, sharing, measurement). dta KHuUTa He
3alyMBIBAIach Kak KOMILTEKCHBIH 0630p DevOps (pekoMeHiyeMast urepaTypa mpu-
BOAMTCS B MPUJIOKEHUN ), TIOITOMY COCPEJOTOUYCH JINIIh HA OJIHOM M3 YKa3aHHbIX
MPUHIIUTIOB: aBTOMATH3AIIHH.

Hamra 3aaqa — aBTOMATU3UPOBATH KaK MOKHO GOJIBIIE ACTIEKTOB TIPOIIECCa OCTABKI
NPOrpaMMHOTO OGecedeHns. ITO 03HAYAET, 9TO BBl Oy/eTe yIPaBIATh CBOeH nH(ppa-
CTPYKTYpOIi uepes Ko, a He ¢ MOMOMIBIO BeO-CTPAHUIBI UJIN IIyTEM BBOJA KOHCOJIb-
HBIX KOMaH/. Takylo KOHIENIMIo 0ObIMHO HA3BIBAIOT <UH(PACMPYKMYPaA KaK K0O0»
(infrastructure as code, nin IaC).

U Ucrounuk: Kim G., Humble J., Debois P, Willis J. The DevOps Handbook: How to Create
World-Class Agility, Reliability & Security in Technology Organizations. — IT Revolution
Press, 2016.
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YTo Takoe MHMDpACTPYKTYpa Kak Koz

Wnes, crosmas 3a 1aC, 3akmodaeTcss B TOM, ITO /JIST ONpe/IesIeHNUsI, Pa3BePTHIBAHNS,
OGHOBJICHUST U yIaleHust WHGPACTPYKTYPBI HYJKHO MACATH ¥ BBITMOJIHATH KO/, DTO BakK-
HBII C/IBUT B 0Opase MBIILICHUsI, KOT/[a BCE aCIIEKThI CHCTEMHOTO aJIMUHUCTPUPOBAHIIST
BOCTIPUHUMAIOTCST KaK MPOrPaMMHOe obecriedeHne — Jaxke Te, KOTOPBIE TPEACTABIISIOT
obopyoBanue (HanpuMep, HacTpoiika husndeckux cepsepos). KimoueBbiM acrekTom
DevOps sBssteTcs TO, 9TO MOUYTH 6CeM MOKHO YTIPABIATh BHYTPHU KOJA, BKJIIOUAs cep-
Bepbl, 6a3bl JAHHDBIX, CETH, JKYPHAIbHbIE (DAiIbl, TPOTPAMMHYI0 KOH(MUTYPAIHIO, TOKY-
MEHTAINIO, ABTOMATHYECKUE TECTBHI, TPOTIECCHI PA3BEPTHIBAHUS U T. I.

MucrpymenTsl [aC MOKHO pas/ieJuTh Ha MATh OOIMX KaTerOpHii:

ClIelIaJIN3NPOBaHHbIE CKPHUIITDI;

cpe/IcTBa yTIpaBJeHus KOH(MUTYypaIe;

d
d
O cpejacTBa MabJOHU3AIUN CEPBEPOB;
QO cpeacTBa OpKecTpaIuy;
d

cpejicTBa MHUITMAIU3AIUN PECYyPCOB.

PaccmoTpuM Kasky1o U3 HUX.

Cneumnann3npoBaHHbIE CKPUMTHI

CambIii IPOCTON U TOHSATHBIN C1IOCO0 U4TO-TMO0 ABTOMATU3MPOBATh — HAIMIUCATH JJIST
ATOTO cneyuanvivlii ckpunm. Bel 6epete 3a1auy, KOTOpast BBITIOIHIETCS BPYYHYIO, Pa3-
OGuBaeTe ee Ha OTAEJNbHBIE MIATH, OTIMCBIBAETE KAXKIBIN TAT B BU/IE KO/, MCIOTb3YSI
JIOOMMBII CKPUTITOBBIH SI3BIK, U BBITIOJIHSIETE TIOTYYMBIINNCS CKPHUIIT HA CBOEM CEPBEPE,
Kak 1mokazaHo Ha puc. 1.1.

apt-get update

apt-get install \
-y
php \
apache 2

git clone \
github.com/foo/bar \
/var/www/html/app

service apache2 start

CneumanmanpoBaHHbIn CKpUNT

Puc. 1.1. BbinonHeHne cnewmannavpoBaHHOro CKpUMTa Ha cepeepe
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Hanpumep, Hiske mokaszaH bash-ckpunt setup-webserver. sh, KoTopblit KOHGUTYpUPYET
BeO-cepBep, yCTaHABINBAsA 3aBMCUMOCTH, 3arpykas Koa us Git-perosuropus u 3airy-
ckas Apache:

# ObHoBnsiem koW apt-get
sudo apt-get update

# YcTaHaBnuBaem PHP u Apache
sudo apt-get install -y php apache2

# Konupyem Kkop v3 penosuTopuA
sudo git clone https://github.com/brikis98/php-app.git /var/www/html/app

# 3anyckaem Apache
sudo service apache2 start

Kpaiite yno6H0# 0COGEHHOCTBIO CTEIUATU3UPOBAHHBIX CKPUTITOB (M UX OTPOMHBIM
HE/IOCTATKOM ) SIBJIETCS TO, YTO KOJ[ MOKHO IMCATh KaK YTOJHO U C UCIIOJIb30BAHNEM
HOMYJISIPHBIX SI3BIKOB IIPOTPAMMUPOBAHSI 00IIET0 HAa3HAYEHSI.

Ecau wHCTpYyMeHTHI, criernasnbHO co3nanuble 1 [aC, mpeocTaBiasioT JaKOHUYHbIT
API 111 BBITIOJTHEHUS CIIOKHBIX 3a/1a4, SI3BIKK TIPOrPAMMHUPOBAHMUST OOIIEro HasHAYEHIIST
[10/Ipa3yMeBaIOT HallMCAHKUEe CBOETO KOJla B KaXK/IOM OT/IeJIbHO B34TOM cJaydae. bosee
Toro, cpejictBa [aC 06BIYHO HABS3BIBAIOT OMPEAETEHHYIO CTPYKTYPY KOJIa, TOT/Ia KaK
B CTIEIMATM3UPOBAHHBIX CKPUTITAX KAKIBIH PazpaboTunK UCTIONb3yeT COOCTBEHHDII
CTWJIb U JIeJIaeT Belln 1o-cBoeMy. Ecin peub uzieT o CKpurite U3 BOCbMH CTPOK, KOTOPBIH
ycranasausaer Apache, 06e po6ieMbl MOSKHO CUUTATh HESHAYUTENLHBIMU, HO, €CJIH BbI
TOIBITAETECh TIPUMEHHTD TOT K€ TIOXO/] K YIIPABJIEHHIO JIECATKAMY CEPBEPOB, HazaMu JaH-
HbIX, OAJTAHCUPOBIIINKAMHU HATPY3KH ¥ CETEBOIT KOH(DUTYPAITHEL, Bce MOM/IET HAIEPEKOCSIK.

Ecaiu BaMm KoTia-1160 MPUXOAMIOCH TOAAEPKIBATH OOIBINON permosuTtopuii bash-
CKPUIITOB, BbI 3HAETE, YTO DTO MOUTH BCET/A IPEBPAIMIAETCI B <KAIIy» U3 MJI0XO
CTPYKTYpUpOBaHHOro Kona. Crenuain3npoBaHHble CKPUITHI OTJIUYHO TTOAXOAIT [T
HeGOBIIX OIHOPA3OBbIX 33/1a4, HO, €CJIN BbI COOMPAETECH YIIPABJIATH BCEH CBOEH MH-
pacTpyKTypoii B Bujle KO/Ia, CJIeflyeT UCIOJIb30BATh CIIEIMAIbHO MIPe[HA3HAYEHHBII
17151t aToro uncerpyment laC.

CpencTtBa ynpaBneHns KoHdurypaumein

Chef, Puppet, Ansible u SaltStack siBistiorest cpedecmeamu ynpasnenus xonguzypavuerl.
STO O3HaYaeT, YTO OHU! TIpeHa3SHAYCHDbI /1JIA yCTaHOBKI/I n aIMUHUCTPUPOBAHUA TIPO-
rpaMMHOTO o0ecIiedeHuns: Ha CyIeCTBYIONMX cepBepax. Hanpumep, Huske mokasaHa
poaw Ansible mon HazBanueM web-server. yml, KOTOpas HaCTPanuBaeT TOT ke Beh-cepBep
Apache, 4To 1 ckpunT setup-webserver. sh:
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- name: Update the apt-get cache
apt:
update_cache: yes

- name: Install PHP
apt:
name: php

- name: Install Apache
apt:
name: apache2

- name: Copy the code from the repository
git: repo=https://github.com/brikis98/php-app.git dest=/var/www/html/app

- name: Start Apache
service: name=apache2 state=started enabled=yes

ITOT KO TOX0K Ha bash-ckpuIT, HO KCTOIB30BaHIE TAKOTO HHCTPYMEHTa, Kak Ansible,
JIAeT PSIJI TPEUMYIIECTB.

Q Cmandapmusuposannoe opopmienue xoda. Ansible Tpebyer, aroObI KO UMEJ TIPEI-
CKa3yeMylo CTPYKTYpy. DTO KacaeTcs JOKyMEHTAIlMH, CTPYKTYpbI (paiilioB u kata-
JIOTOB, ITapaMeTPOB C IMOHATHbBIMW UME€HaMU, YIIPpaBJE€HUA KOH(bI/I[[eHI_[I/Ia]IbeIMI/I
JMaHHBIME U T. . Ec/im Kaxapiii paspaboTYnK OpraHusyeT CBOM CIeINaIn3npoBaHt-
HbIE CKPUIITBI O-PasHOMY, TO GOJIBIIMHCTBO CPEICTB YIpaBaeHus KOHMUrypamuei
UMEIOT HabOP MPABUJI U COTJIAIIIEHHIT, KOTOPBIE YIIPOIIAIT HABUTAIIHIO 110 KOJLY.

Q Hoemnomenmmnocmy'. Hanncath pabounii criennaan3upoBaHHbIN CKPUIIT He TaK YK
u TpysHo. HaMHOTO citoskHee HammucaTh CKPUIT, KOTOPBIH Oy/eT paboTaTth KOPpPeK-
THO BHE 3aBMCHMOCTHU OT TOTO, CKOJIBKO Pa3 BbI ero 3amycrure. Kaxipiii pas, koraa
BBI CO3/[A€TE B CBOEM CKPUIITE MATKY, HYKHO YOEIUTHCS, UTO €€ ellle He CYIECTBYET.
Bestkuii pas, kor/a Bbl Jo6aBisieTe CTPOUKY B KOH(PUTYPAIIMOHHbIH (haiisr, HeoOX01-
MO IIPOBEPUTH, CYIECTBYET JI 9Ta CTpouKa. M Bcersa, Koria Bbl XOTUTE 3aITyCTUTh
[IPOrpamMMy, HAJIO OIIPEIETUTh, BHIIOIHIETCS JIU OHA B TAHHBIN MOMEHT.

Koz, koTopsiii pabotaeT KOPPEKTHO HE3ABHCUMO OT TOTO, CKOJIBKO Pa3 BbI €r0
3alyckaere, Ha3bIBaeTCst udemnomenmuvim. ITobbl cenath naeMnoreHTHbIM bash-
CKPUIIT 13 MIPEJIBILYIIEr0 Pa3/iena, MPUAETCs 100aBUTh MHOTO CTPOYEK KOJIA, BKITIOYAsT
yiMy YCITOBHBIX BhIpaskeHui. [l cpaBHenus: 60abmuHCTBO (yHKImit Ansible
WJIEMIIOTEHTHO 110 yMoJrdanio. Hanpnmep, posib Ansible web-server.yaml ycraHoBuT
cepsep Apache ToJIbKO B cJIydae, eciin OH elile He YCTAHOBJIEH, U MOIBITAETCST €T0
3aTyCTHUTD JIUTITH TTPU YCIOBUH, YTO OH €ITle He BBITTOTHSIIETCST.

W 1eMIIOTEHTHOCTh — CBOMCTBO 00BEKTA MJIK OTI€PALIUK TIPU IOBTOPHOM IIPUMEHEHU Y OTiepa-
UK K 00BEKTY aBaTh TOT JKe PE3yJIbTaT, YTO M IIPH [EPBOM.
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Pacnpedenennocmy. CrienuagnsupoBaHHble CKPUIITHI MTPEAHASHAYEHDI JIJIsT BBITIOJ-
HEHUST Ha OTHOM JIOKaJIbHOM KoMIIbioTepe. Ansible u gpyrue cpenctsa ynpasiieHust
KOH(UTypaIueil CreragsbHO «3aTOYEHb» 101 PabOTy ¢ GOIBIIMM KOJTHIECTBOM
y/IaJICHHBIX CEPBEPOB, KaK 110Ka3aHo Ha puc. 1.2.

-name: Update cache
apt:
update_cache: yes

-name: Install PHP
apt: >
name: php

-name: Install Apache ANSIBLE
apt:
name: apache2

Ponb Ansible

Puc. 1.2. Takue cpeacTBa ynpasneHus koHburypaumelt, kak Ansible, crnoco6Hbl
BbIMOJIHATb Ball KOA Ha HONbLLIOM KONMYecTBe cepBepoB

Harmpumep, 4To0bI TPUMEHUTD POJIb web-server.yml K [SITH cepBepaM, HyKHO CHadasIa
co3zath (aiis Mo HazBanueM hosts, KoTopbiii copep:kuT [P-afpeca atux cepsepos:

[webservers]
11.11.11.11
11.11.11.12
11.11.11.13
11.11.11.14
11.11.11.15

Ilasee cremyer onpenennTs Takoii naetibyx (playbook) Ansible:

- hosts: webservers
roles:
- webserver

s KOHIIEe 3TOT H]Iefl6yK BBIIIO/THAECTCA:
ansible-playbook playbook.yml

Iro 3actaBut Ansible napasiienbHO CKOH(MUTYPUPOBATD BCe TITh cepBepoB. B kavyecTse
aJIbTEPHATHUBbI B IJIEHOYKe MOKHO yKasaTh [apaMeTp I10]] HasBaHHeM serial. 1o
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MO3BOJIUT BBITIOJIHUTD CKOIb3AUECE PA3BEPMbLEAUE,
KOTOpO€e OGHOBUT cepBephl MakeTHbIM 06pasoM. Ha-
[IpUMep, eCJiu TIPUCBOUTH serial 3Hauenwue 2, Ansible
GyzieT OOHOBIIATH Cpa3y Mo JIBa cepBepa, MoKa He Oy Iy T
OOHOBJIEHBI Bee 1151Th. J[ybmpoBanue Jiio00i YacTi 5Toi
JIOTUKH B CTIEIMATTM3UPOBAHHBIX CKPUTITAX TTOTPEOOBAIIO
GBI HATIMCAHUST IECSITKOB HJIH IAsKe COTEH CTPOYEK KOTA.

Cpenctsa WwabnoHn3aumMm cepsepoB

AJIbTepHATUBON YIIpaBJIEHUIO KOH(DUTyparuei, Habupa-
[O1IIEH MTOTYJITPHOCTD B TIOCTIEIHEE BPEMS, SIBJISIIOTCS CPed-
cmea wabnonusauuu cepsepos, Takue kax Docker, Packer
u Vagrant. BMmecTo T0T0 4TOGBI BBOJIUTH Ky4y CEPBEPOB
1 HACTPAWBATh WX, 3AITyCKast HA KAKIOM OJIMH U TOT JKe
KOJI, Cpe/IcTBA MabJIOHM3AIMK CO3/IAI0T 06pa3 cepBepa,
co/lepsKAIIH MOJTHOCTBIO CAMOJIOCTATOUHBIN «CHUMOK»
onepaiuontoii cucremsl (OC), mporpaMMHoro obeciie-
yeHus, (Hailyio 1 MOOBIX APYTUX BasKHBIX jeTaneil. 3a-
TeM, Kak ToKazaHo Ha puc. 1.3, ator 06pa3 MOKHO Oyer
YCTAHOBUTD HA BCE BAIlIM CEPBEPHI, NUCIIOJb3YS APYyTHE
urctpymenTst [aC.

Kaxk Buano Ha puc. 1.4, cpencrsa mist paboThl ¢ 06pasaMu
MOKHO Pa3fIeuTh Ha Be 00IINe KATETOPHUTHL.

Q Bupmyanvhnovie mawuvt SMyTUPYIOT BECh KOMIIBIOTED,
BKJIIOUAd anmapaTHoe obecrieuenvie. JIJist BUpTyaimusa-
1uu (TO eCTh CUMYJISIIIUN ) TPOIECCOPA, TIAMSITH, JKECT-
KOTO JINCKA U CETH 3aITyCKAETCS 2UNepsu30p, Tako! Kak
VMWare, VirtualBox unu Parallels. [Tpenmymiectso
noaxona — moboit 06pas BM, KoTopsbrii paboTaer 110-
BePX TUINIEPBU30PA, MOKET BUIETH TOJIBKO BUPTYaAJIb-
HOe 000py/I0BaHNe, TOITOMY OH MOJHOCTBHIO H30JIHU-
POBaH OT (HU3MIECKOTO KOMITBIOTEPA 1 JTIIOOBIX IPYTHX
06pazoB BM. 11 oH BBINOJIHAETCS aHAJIOTMYHO BO BCEX
cpemax (HampuMmep, Ha BallleM KOMIIbIOTEpe, cepBepe
MpOBEpPKH KadecTBa 1 6oeBoM ceprepe). Hemocratok
B TOM, UTO BUPTYaIU3AIUSA BCETO HTOT0 000PYI0BAHNS
1 3amyck coBepiieHHo otaeabHo OC a5 kaxmnoit BM
Tpebyer GOJIBIIOTO KOJIYECTBA PECYPCOB MpoIleccopa

"provisioners": [{ [:::>

"type": "shell",
"inline": [
"apt-get update”,
"apt-get install
-y php")
"apt-get install
-y apache2",
1
1}

LLla6bnoH Packer

Packer

'

<l

O6pa3s cepBepa

'

ANSIBLE

R
RS

Puc. 1.3. C noMoLblo Takux
CpeacTB WabnoHM3aumm, Kak
Packer, MoXHO co3zaBaTb
CaMoAoCTaTouHble 06pasbl
cepBepoB. 3aTeM, UCMOsb3ys
[pYyrve MHCTPYMEHTbI, Takue
kak Ansible, 3Tn 06pasbi
MOXHO YCTaHOBUTb Ha BCe
BalLW cepBepbl
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U TAMSITH, YTO BJIUSIET Ha BpeMs 3amycka. O0passi BM MOKHO OIUCHIBATH B BUJIE
KOJIa, TPUMEHSISI TAK1e MHCTPYMeHThI, Kak Packer n Vagrant.

Q Kowumetinepvl aMynupyioT mojib3oBaresabckoe npocrpanctso OCL [lus usomndaiun
[IPOIIECCOB, TTAMSITH, TOYEK MOHTUPOBAHUSI U CETU 3aIYCKAETCS CPeOd 8bINOTHEHUS.
Konmetinepos, takast kak Docker, CoreOS rkt wiu cri-o. IIpenMyiiecTBo aTOrO MO/~
X0J1a B TOM, 4TO JII0O0I KOHTEIHEP, KOTOPBIN BBIIOJIHAETCS B JAaHHOH cpejie, MOXKeT
BUJIETH TOJBKO COOCTBEHHO TIOJIb30BATENBCKOE TIPOCTPAHCTBO, TIOITOMY OH HU30JIH-
POBaH OT OCHOBHOTO KOMIIBIOTEPA U APYTHX KOHTeHEepoB. [Ipu aTOM OH BezieT cebst
OJIMHAKOBO B JIFO0OII cpezie (HampuMep, Ha BallleM KOMITbIOTepe, cepBepe MPOBEPKH
KauyecTBa, 60eBOM cepBepe 1 T. 1.). Ho ecTh 1 HefocTaToK: Bce KOHTEHEPBI, 3a1ry-
IIIEHHbIE Ha OZIHOM CEPBEPE, OIHOBPEMEHHO MoJIb3yioTCs siapoM ero OC u ero 06o-
PYIOBAHUEM, TIO9TOMY JOCTHYH TOTO YPOBHS M30JISIIIUU U 6e30TTaCHOCTH, KOTOPBIIT
BBl TIosTyyaete B BM, Hamuoro ciosxuee’. [TocKoIbKY TIPUMEHSIOTCS 06IIHE SIPO
1 06opy/IoBaHue, BAIIN KOHTCHHEPBI MOTYT 3arPYKaThCs B CYMTAHbBIE MUJITHCEKYH-
JIbI M IPAKTHYECKH He OyyT TpeGOBaTh JAOMOJTHUTEIBHBIX PECYPCOB MPOIECCOPA WK
namsti. O6pasbl KOHTEHHEPOB MOKHO ONUCHIBATH B BUJE KO/A, UCIOJIb3Ys TAKUE
uHctpymenTsl, kKak Docker u CoreOS rkt.

Hanpumep, ke npezacrasien mabaoH Packer moj HasBanueM web-server. json,
cosnatotuit Amazon Machine Image (AMT) — o6pa3z BM, KOTOPBIN MOKHO 3a1TyCKaTh
B AWS:

{
"builders": [{
"ami_name": "packer-example"”,

B coBpeMeHHBIX ONEPAIMOHHBIX CHCTEMAX KO/ BBITIOJNHSIETCS B OJHOM U3 JIBYX «IPO-
CTPAHCTB»: B IIPOCTPAHCTBE sI/IPa U TPOCTPAHCTBE Mosb3oBatess. Ko, koTopsiii paGoTaer
B IIPOCTPANCTBE SIIPA, UMEET TIPSIMON M HEOTPAHUYEHHBIN JOCTYII KO BceMy 060pYI0BaHUIO.
Ha nero He pacmipocTpaHsioTCs OrpaHnYeH st Ge30MaCHOCTH: BBl MOJKETE BBITIOJIHSITE JI00bIE
MPOIECCOPHbBIC HHCTPYKITUHU, 0OPAIIATHCS K JTI0OOMY YUACTKY JKECTKOTO [IMCKA, 3aTUChIBATH
B 060 agpec mamsiti. [Ipu atom c¢6oil B IpocTpaHcTBe sSpa 00BIYHO TPUBOIHUT K cOOI0
BCETO KOMITbIOTEPA. B c¢Bsi3u ¢ aTuM oHO 06bI‘IHO OTBOAUTCA AJIs1 CaMbIX HU3KOYPOBHEBBIX
u oBepeHHbIX hynkiuit OC (KoTOpble Ha3bIBAIOT APOM ). Kol B 1101b30BaTETLCKOM TTPO-
CTPAHCTBE HE UMEET HEMOCPEACTBEHHOTO OCTYIIA K allllapaTHOMY 00eCIedeHnIo i BMECTO
3TOTO I0JKeH ucnoab3oBath API, npenocrasisembie ssgpom OC. 9t unrepdeiics MOTyT
HAKJIa/(bIBaTh OrPaHIYEHUs 0e30TaCHOCTU (CKasKeM, IIpaBa JOCTYIa) 1 JIOKAIN30BaTh cOOU
B 0JIb30BATENbCKUX IIPUIOKEHUSAX, TIOITOMY BeCh IIPUKIAAHON KOJ paboTaeT B MOJIb30Ba-
TEJICKOM IIPOCTPAHCTBE.

Toit H30JIAIIMU, KOTOPYIO IPEJOCTABJIAIOT KOIITeﬁIIepr, KaK MIpaBuJjIo, 10CTAaTOYHO [IJIsd BbI-
MOJIHEHUSI COOCTBEHHOTO Ko/a. Ho ecrn HY’KHO BBIIIOJIHATDH CTOpOHHI/IfI KOJ (HaHpI/IMep, ec/imn
Bbl XOTHUTE CO3aTb CBOE Hy6]II/I'{HOE 06.713.1{0), KOTOprfI MOJKET HaMEPEHHO MPpEANTPUHATD
BpEIOHOCHBIC ZIeﬁCTBHH, BaM ITPpUTOJATCA ITOBBIIIEHHBIC TaPAHTUN U30JIAIINN BM.
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"instance_type": "t2.micro",

"region": "us-east-2",

"type": "amazon-ebs",

"source_ami": "ami-@c55b159cbfafelfo",
"ssh_username": "ubuntu"

}])
"provisioners": [{
"type": "shell",
"inline": [
"sudo apt-get update”,
"sudo apt-get install -y php apache2",
"sudo git clone https://github.com/brikis98/php-app.git /var/www/html/app"
1,

"environment_vars": [
"DEBIAN_FRONTEND=noninteractive"

]
H
}

[Ta610on Packer HacTpanBaet ToT e BeO-cepsep Apache, koTopslil Mbl Bue/ M B (aiiie
setup-webserver. sh, U HCIIOJIb3YET TOT e Koi Ha bash!. Equncrsentoe otinyvie ot mpe-
JBILYIIEro Kojia B ToM, uTo Packer He samyckaer Be6-cepsep Apache (¢ momoripio komMan-
Il Bpojie sudo service apache2 start). /lesio B TOM, 4TO 11abJIOHBI CEPBEPOB 0OBIYHO
npumenstiorest st yeraHoBku 110 B o6pasax, a 3amyck 9toro 1O 10/KeH TPOUCXOUTD
BO BPeMs1 BBITIOJIHEHUsT 00pasa (HarprMep, Korja oH OyeT Pa3BEPHYT Ha cepBepe).

Bbi moskere cosnath AMI us aToro mabsoHa, 3anycTus KoMaHay packer build web
server.json. Korga c6opka saBepummTes, moaydeHasii o6pas AMI MoxHO Oyzer
YCTaHOBUTH Ha Bee Batu cepBepbl B AWS u ckondurypuposats Apache st 3amycka
BO BPEeMsI 3arPy3KU KOMITbIOTePa (IIPUMEP 3TOTo M. B nojipasiiese «CpecTBa opkecTpa-
n» Ha ¢. 35). B pesyabrate Bce onu GyayT 3amyiieHbl abCOTOTHO OMHAKOBO.

NwMeiiTe B BULY, YTO PasHble cpeAcTBa MAGJOHU3AINNA CEPBEPOB UMEIOT PasJInIHOE
HaszHauenue. Packer 06bIYHO HCTTONB3YETCST TSI CO3/aHUsT 0O6Pa30B, BHITOTHIEMBIX
HEMOCPEICTBEHHO TTOBEPX OOEBBIX cepBepoB, TakuX kak AMI (ocTymHBIX 15t pabOThI
B Balleil IPOMBIIIEHHON yueTHoil 3amicu ). O6pasbl, cozganHbie B Vagrant, 0ObIYHO
3aMycKaoTes Ha KOMITbIoTepax JJist pazpaboTKu. ITo, K TIPUMEPY, MOKET ObITh 06-
pas VirtualBox, kotopsiii paGoraer Ha BaiieM HOyTOYKe 1OJ yIpaBjienueM Mac uin
Windows. Docker 06bruHO fes1aeT 06pasbl I OTAENbHBIX TPUI0KeH . IX MOKHO
3aIyCKATh HA MPOMBINIJIEHHBIX WJIM JJOKATHHBIX KOMIILIOTEPAX MPU YCIOBUH, YTO BBI
ckoHurypuposasu Ha Hux Docker Engine, ncmosib3yst Kakoii-To Apyroil HHCTPYMEHT.
Hanpumep, ¢ momortisio Packer gacto coznator 06paszsr AMI, y KOTOPBIX BHYTPH yCTa-
HoBJieH Docker Engine; gasbiiie o 06pasbl pa3sBepPTHIBAIOTCS Ha KJIACTEPE CEPBEPOB

! B kauecTBe anbTepHaTUBBI bash mis macTpoiiku o6paszos B Packer MoskHO HCTIONB30BATH
CpelcTBa yrpaBieHust Kondurypanuei, takue kak Ansible u Chef.
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B Bamell ydetHoit 3anucu AWS, 1 3aTeM B 9TOT KJacTep [OCTABISIOTCS OTIACTbHBIE
KoHTeitHepsl Docker /i7ist BBITIOMTHEH ST BAITUX TTPUIOKEHU.

[TabsoHn3ams cepBepoB — ATO KIOUEBOW ACTIEKT TIEPEX0/Ia HA HEUSMEHACMYIO UHPPa-
cmpyxmypy. Vines HaBestHa (DYyHKITMOHAILHBIM TIPOTPAMMHUPOBAHNEM, KOTOPOE MTPEATIOA-
raeT HaJIMure «HeU3MeHeMbIX IePeMEeHHbIX>. To ecTb 1ocJie MHUIMAIU3aIuH [IepeMeH-
HOM ee 3HaueHue OOJIbIIE HENTb3sT U3MEHUTH. ECIIM HYKHO YTO-TO OGHOBUTB, BbI CO3/A€Te
HOBYIO MepeMeHnyi0. Biarogapst 5ToMy Kol CTAHOBUTCSI HAMHOTO (G0JIee TIOHSATHBIM.

Heusmensiemas nadpactpykrypa paboTtaer 1o TOMY ke TIPHHIIUITY: eCId CepBep yxKe
pasBepHYT, B HEro GOoJIbIle He BHOCSTCS HUKaKUEe M3MEeHEeHUs. Eca Hy)KHO 4TO-TO
O0OHOBUTD (HAIIPUMEP, Pa3BEPHYTH HOBYIO BEPCUIO KOJIA), BB CO3/IacTe HOBBIN 00pa3 13
cBoero 1abJIoHa U pa3BepThIBaeTe ero Ha HOBbII cepiep. [ToCKoIbKY cepBepbl HUKOT/A
He MEHATIOTCS, BAM HAMHOTO TIPOIIE CIEUTH 32 TEM, YTO Ha HUX Pa3BEPHYTO.

Cpeactsa opkecTpauum

Cpezcrsa mabIoHU3aIMK CEPBEPOB OTINYHO HOAXOAT 1JIs co3aanust BM u konreiine-
POB, HO KaK UMHU IIOCJIE ATOTO YIIPABJISATH? B GOJBITMHCTBE PEAbHBIX CIIEHAPUEB MTPHU-
MEHEeHMsI BaM HY’KHO BbIOPATh KAKOU-TO CII0CO0 BBIIOJIHEHMsI CJIeLYIONUX AeHCTBUIL.

O PassepreiBats BM 1 KOHTelTHEPHI C 11€7bI0 3(D(HEKTUBHOTO NCTIOJIB30BAHNS PECYPCOB
000pyIOBaHNSL.

a BrikarsiBath 06HOBICHUA JIJIAA CBOMX MHOTOYMCJIECHHDBIX BM n KOHTGI‘/JIHGPOB7 nc-
TOJIb3YyA TaKHe CTpaTernu, KaK CKOJIb3AIINE, «CMHE-3€JIEHbIE» 1 KaHapeeuHbIe€ pa3-
BEPTbIBaHUA.

O Cuaenurpb 32 paboTOCIOCOOHOCTDIO cBOUX BM U KOHTEITHEPOB, aBTOMATHYECKY 3a-
MeH$d HeUCIIPAaBHbIE (a8mMo8oCCMAaH0BLeHUe).

O Macmrabuposarh KosnuecTBO BM 1 KoHTElHEPOB B 00 CTOPOHBI B 3aBUCMOCTH
OT HArpysKu (asmomacumabuposanue).

Q Pacipenensts Tpaduk Meskay cBorMi BM 1 KoHTeliHepaMul (OalaHcuposka Hazpysxki,).

Q Iossossath ceouM BM 1 KoHTelHEpaM HAXOAUTD APYT APYyra U OOMIATHCS MEXKLY
c060ii 110 ceTu (0Onapycenue cepeucos).

Boinosinenue 3Tux 3a/1ad HaXOAUTCS B chepe OTBETCTBEHHOCTU CPedCcms OpKeCmpauii,
takux kak Kubernetes, Marathon/Mesos, Amazon Elastic Container Service (Amazon
ECS), Docker Swarm u Nomad. Hanpumep, Kubernetes 1mossosisier onncoiBarh u aj-
MUHUCTPUPOBATH KoHTeitHepbl Docker B Bujie kojia. BHauasie pazBepToiBaeTcs Kaacmep
Kubernetes, xoropblii nipeicrasisger coboil HaOOP cepBEPOB IS BBIIOJIHEHMUS BaIIUX
koureitnepos Docker. Y GosbinucTBa 06J1a4HbIX IPOBAIAEPOB €CTh BCTPOCHHAS
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TOIIEPAKKA Pa3BePTHIBAHUS YIIpaBaseMbix KaactepoB Kubernetes: Bpome Amazon
Elastic Container Service for Kubernetes (Amazon EKS), Google Kubernetes Engine
(GKE) u Azure Kubernetes Service (AKS).

[MoaroroBus paboumii KJactep, Bbl MOKETE OIUCATH Pa3BEPThIBAHUE CBOETO KOHTEIHEpa
Docker B Buzie kona Buytpu YAML-daiina:

apiVersion: apps/vl

# Wcnonb3yem obbekT Deployment Ana pa3BepTbiBAHMA HECKONbKUX peniuk Bawero
# Docker-KoHTeliHepa (BO3MOXHO, 60/blle OAHOTrO) W [eKJ1apaTUBHOIO BbIKaTbiBaHWUA
# obHOBNEeHWI OnA Hero

kind: Deployment

# MeTaflaHHble 3TOro pasBepTbiBaHUA, BK/KWYaA ero ums
metadata:
name: example-app

# Cneundukauma, KoTopas KOHOUTYypupyeT STO pa3BepTbiBaHue
spec:
# bnarogapsa 3TOMy pa3BepTbiBaHWe 3HaeT, KakK WCKaTb Ball KOHTeNHep
selector:
matchLabels:
app: example-app

# MpukasbiBaem obbekTy Deployment pasBepHyTb Tpu penaunku Docker-koHTelHepa
replicas: 3

# OnpefendeT cnocob obHOBNeHNWA pa3BepTbiBaHWA. 34eCb yKasbiBaeM CKO/b3AlMe Ob6HOBNEHUA
strategy:
rollingUpdate:
maxSurge: 3
maxUnavailable: ©
type: RollingUpdate

# JTOT wabnoH OnNuUCbIBaeT, Kakue KOHTEWHepbl HYXHO pa3BepHyTb
template:

# MeTafaHHble KOHTelHepa, BKJ/WYaA MeTKM
metadata:
labels:
app: example-app

# Cneundukauma KoHTelHepa
spec:
containers:

# 3anyckaem Apache Ha nopTy 80
- name: example-app
image: httpd:2.4.39
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ports:
- containerPort: 80

Itor daiin rosoput Kubernetes, 4To Hy;KHO CO371aTh passepmuieatie, KOTOPOE JICKIa-
PaTUBHO OIIMCBIBAET CJIeAYIolIee.

O OxwuH Wi HECKOJIbKO KOHTeltHepoB Docker 7ist coBMeCcTHOTO 3arycka. ITa rpyIia
KOHTEHHEPOB HA3BIBACTCS NOOOM, WM n00-06010uK0i. 1101, OTTMCAHHBII B TPUBEICH-
HOM BBIIIIE KOJIE, COJIEPIKUT eIMHCTBEHHbINA KOHTEHED, KOTOPHIi 3amyckaet Apache.

O Hacrpoiiku kaxoro koureiinepa Docker B nog-obonouke. B Hamem npumepe mog-
obostouka HacTpauBaeT Apach st mpocsynsanus mopra 80.

O Ckoubko Komuii (peniuk) noa-060J0UKN JT0JKHO ObITH B BalieM Kjacrepe. Y Hac
ykaszano Tpu perinku. Kubernetes aBroMaTudecku onpeessier, B Kakoit obmactu
KJIACTEPA VX CJIE/LYET PA3BEPHYTh, UCIIOJIB3YsI AJITOPUTM TIAHUPOBAHUS JIJIsST BBIOOPA
OIITHMAJTBHBIX CEPBEPOB C TOUKH 3PEHUST BBICOKOH JIOCTYITHOCTU (HAIIPUMED, KasKast
Mo/1-060JI09Ka MOKET OKa3aThCsI Ha OT/IELHOM cepBepe, 4ToObl cO0i Ha OTHOM 13
HUX He OCTAaHOBHUJ PaBOTy BCETO TPUJIOKEHS ), PECYPCOB (CKaKeM, BHIOMPAIOTCS
CepBEPHI € IOCTYITHBIMU MTOPTAMU, TPOIIECCOPOM, TTAMSITBIO W IPYTHUMU PECYPCaMHU,
HEOOXOAMMBIMU BallleMy KOHTEHEPY), TPOU3BOAUTENBHOCTH (B YACTHOCTH, BbI-
6upaioTcst HauMeHee 3arpyskeHHbie cepsepsl) u T. 1. Kpome Toro, Kubernetes mo-
CTOSTHHO CJTEJTUT 3a TeM, 4TOOBI B KJIacTepe BCerna ObIIo Tpu pertuku. [ aToro
ABTOMATUYECKI 3aMEHSIETCsT TI00ast TTO-000I09Ka, BBITIEITAS U3 CTPOS MU Tepe-
CTaBIIasi OTBEYATh.

O Kak passeproiBath o6HoBIeHUs1. Kora BeixoauT HoBast Bepcust Konreiinepa Docker,
HAIII KO/l BLIKATHIBAET TPU HOBBIE PETIIIMKH, JKJET, KOT/Ia OHU CTaHYT paboTocmocod-
HBIMHW, 1 3aTE€M Y/IAJISIeT TPU CTapble KON,

Tax MHOTO BO3MOKHOCTEl BCETO B HECKOJIbKKMX cTpoukax Ha YAML! Yrto6br passep-
HyTh cBoOe Tpuiokenne B Kubernetes, HysKHO BBIIOJIHUTH KOMaHLy kubectl apply -f
example-app.yml. YTOOBI BBIKATUTH OOHOBJIEHNSI, BbI MOKETE OTpeJakTupoBaTh Y AML-
aiisn m cHoBa 3arycTuTh kubectl apply.

CpeacTBa MHULMANM3aLmMmM pecypcoB

B oTimure oT WHCTPYMEHTOB /s yIPpaBAeHUs KOHDUryparuei, mabIoHu3auu
CEepPBEPOB 1 OPKECTPATINHU, KOJI KOTOPBIX BBITTOJHIETCS HA KAsKIOM CEPBEPE, CPeOCmea
unuyuanuzauuy pecypcos, takue kax Terraform, CloudFormation u OpenStack Heat,
OTBEYAIOT 32 CO3/[aHNe caMUX cepBepoB. C UX MOMOIIBIO MOSKHO CO3/IaBaTh He TOJBKO
cepBepbl, HO 1 6a3bl JJAHHBIX, KAIIH, 6ATAHCUPOBIIMKY HATPY3KU, OUePE/IH, CUCTEMBbI
MOHUTOPHHTA, HACTPOUKH ToficeTell 1 OpaHMayapa, IpaBujia MapIipyTH3aIH, cep-
tudukarbl SSL 1 mouru 1060ii Apyroii aciekr Baiuieit nHGpacTpyKTypsl (puc. 1.5).
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Hamnpumep, cieayiomuii Koj pasBeprbiBaeT Beb-
cepsep ¢ nomoribio Terraform:

resource

resource "aws_instance" "app" { "aws_instance” "a" {
instance_type = "t2.micro" ami = "ami-40d28157"
availability_zone = "us-east-2a" }

"ami-@c55b159cbfafelfo”

aml
resource

user data = <<-EOF "aws_db_instance" "db"

#1/bin/bash ¢ engine = "mysql"
sudo service apache2 start name = "mydb"
EOF }

}

He Hy’KHO BOJHOBATHCS, €CTU BAM HETIOHSATHBI Kongurypauus Terraform

KaKHe-TO 9JIEeMEHTbI JaHHOI'O CUHTaKCHCA. IToka l
YTO COCPEAOTOYBTECH Ha /IBYX ITapaMeTpax.

Q ami onpexensieT uaenTudukaTop obpasa AMI, .
KOTOPBIN HY)KHO Pa3BepPHYTH Ha cepBepe. Bor .’
MosKeTe mpucBouth emy 1D o6pasza, coOpaHHOTO . TERRAFORM
u3 mabuaona Packer web-server.json B 110/~
pasnesie «CpejicTBa opKecTpainum» Ha c. 39. l
B nem coxepkarcss PHP, Apache u ucxomubrii
KOJI TIPUJTOKEHUSI. OBnaYHLA
Q user_data. dToT bash-ckpunt BeimonHsIETCS nposaiinep

npu 3arpyske BeO-cepBepa. B mpeabiayiem

[pUMepe 9TOT CKPUIT UCTIONb3YETCS IS 3a-
nycka Apache.

WHBIMU CJIOBAMH, 3TO IEMOHCTPAIIHSE TOTO, KaK 00b-
eIMHUTh MHUIIHAIU3AIII0 PECYPCOB U a0IOHU-
3aIUI0 CEPBEPOB, UTO SBJISIETCST PACIIPOCTPAHEHHON
MIPaKTUKON B HEM3MeHseMOl MH(MPACTPYKTYPE.

—
E—

MchpaCprKTypbl Kak Koﬂla Puc. 1.5. Cpeacrea
MHWLMan13aLmmn pecypcoB MOXHO

Tenepn, Kor/1a BbI TO3HAKOMUJIMCH CO BCEBO3MOK- MCTIONb30BaTh B CBS3KE C BaLIUM
HBIMU pazHoBUAHOCTSAMU [aC, MOKHO 3a/1aThCA 061a4HbIM NPOBalifepoM, YToGb!
BOITPOCOM: 3a4eM HaM 3TO HY>KHO? 3aueM n3ydaTh C03/13BaThk CepBEPb, 6asbl
I[eJyI0 Ky4y HOBBIX SI3BIKOB U MHCTPYMEHTOB, AaHHbIX, 63NaHCMPOBLLMKM

6 6 6 Harpysku u nobble apyrue
obpeMenss ceds erie OOIBITNM KOJIMYECTBOM KO/Ia, SNEMEHThI BalLe]

KOTOPBIN HY>KHO TIO/I/IEPKUBATH? MHbPACTPYKTYPbI



MpeunMylLiecTBa UHPACTPYKTYpbl Kak koga 39

Jlesio B TOM, 4TO KOJ[ IOBOJIBHO MOIIHBIN. Y CUJIHSI, KOTOPBIE UYT HA TPpeoOpasoBaHme
PYYHBIX IIPOTIECCOB B KO/, BOSHATPAKAAIOTCS OTPOMHBIM YJIyUIIIEHIEM BalIUX BO3MOJK-
nocreit no gocraske [10. CorsacHo gokaamy o coctosauu DevOps 3a 2016 rox (bit.ly/
31kCUYX), opraHusaiuu, IpUMEHSIONIIe Takue MeTOINKH, Kak 1aC, pa3BepThIBAIOT KOJT
B 200 pa3 yalie 1 BOCCTaHABIMBAIOTCA 1ocIe cOoeB B 24 pasza ObicTpee, a Ha Pealn3aliiio
HOBBIX (DYHKIIMH yXOANT B 2535 Pas MEHbIIIE BPEMEHU.

Korpa Bamra nHdpacTpyKTypa onpesiesieHa B BU/e Ko/ia, MOKHO CYIIIECTBEHHO YIIYIIINTh
niportiecc foctaBku 11O, Mcob3y s MUPOKUH AMATIa30H METOINK N3 MIPA TIPOTPAMMHU-
POBaHUS. JTO 1aeT IPENMYIIECTBA.

Q Camoobcayacusarue. B 6G0IbIIMHCTBE KOMaH]I, KOTOPbIE Pa3BEPTHIBAIOT KO BPYUHYIO,
MaJIo CHCAJIMITHOB (4aCTO OJIUH ), U TOJIBKO OHU 3HAIOT BCE MAarnyecKue 3aKJINHAHUS
JIUTSL BBITIOJTHEHUS Pa3BEPTHIBAHNS U UMEOT JIOCTYI K TPOMBIIIIJIEHHOM cpejie. ITO
CTAaHOBUTCS CYNIECTBEHHBIM TIPETISITCTBAEM Ha TIYTH POCTa KoOMIaHuy. Ecim ske Bara
uHGPaACTPYKTypa onpeesieHa B BU/E KOJIA, BECh MTPOIECC Pa3BePThIBAHUS MOXKHO
aBTOMATU3MPOBATH, GJATOAAPs YeMy Pa3pabOTUUKKU CMOTYT JOCTABJISITH CBOI KO/
TOT/Ia, KOT/Ia UM 3TO HY>KHO.

Q Cropocmu u 6e30nackocms. ABTOMATU3AINST 3HAYUTEILHO YCKOPSIET MPOLIECC Pa3Bep-
TBHIBAHUS, TIOTOMY 4TO KOMIBIOTEP MOJKET BBITIOJHUTH BCE €T0 ATAIlBI Ky/ia ObiCcTpee
uestoBeka. [Ipr aToM moBkITaeTest 6e30MacHOCTh, TAK KaK aBTOMATHYECKHUET TTPOTIECe
Gyaer GoJiee TOCAEIOBATETBHBIM, BOCIIPOM3BOAMMBIM M YCTONYUBBIM K OITHOKAM
C YeJI0BEYECKUM (DaKTOPOM.

Q JAoxymenmayus. BMecTo TOTO 4TOOBI IEPKATh COCTOSTHUE HH(DPACTPYKTYPBI B TOJIOBE
O/THOTI'O CuCagAMMHa, Bbl MOJKETE OITNCATDhb €0 B MCXO/JHOM q)aﬁﬂe, KOTOPBHL/JI Ka}KI[bIﬁ
cMosKeT pounTarh. Mubivu cioBamu, laC urpaer posib 1OKyMEHTAIUY, TTO3BOJISIS
J000My paGOTHUKY KOMIIAHUW MOHSTH, KaK Bce paboTaeT, Jake eCyii CUCAIMUH
YXOJIUT B OTIIYCK.

Q Ynpasnenue sepcusmu. Vicxomnnie daiisbt [aC MOKHO XpaHUTD B CHCTEME YITPABJICHUS
BepcusiMU, Garofapst uemy B sKypHasie pukcanuii Koga 6y/eT sanucana BCs HCTOPHSE
Bareil ”HPPACTPYKTYPbL. ITO OUEHD TOMOTAET IIPU OTJIAJIKE, TAK KaK B CIydae BO3HUK-
HOBEHUST IPOOJIEMbBI BCET/IA MOSKHO TIEPBBIM JIEJIOM OTKPBITH JKYPHAI U TIOCMOTPETD, 4TO
HUMEHHO TOMEHSIIIOCH B Ballieil nH(pacTpykType. Besen 3a aTiM mpobiiemMy MOJKHO pe-
IITATH 32 CYET MTPOCTOTO OTKATA K TIPEAbIIyIIeii Bepcrun Koia [aC, B KOTOPOIt Bl YBEPEHbL.

Q Ilposepka. Eciu cocrognue Baiieid ”HPPACTPYKTYpPbI olicaHo B daiise, IIpu KaxK10M
€T0 M3MEHEHNN MOJKHO YCTPArBaTh pa3bop KOfIa, 3amycKaTh HAOOP aBTOMATHYECKIX
TECTOB U IIPOTOHSATD €ro Yyepe3 CpecTBa cTaTuyeckoro anaansa. ONbIT II0Ka3bIBaeT,
YTO BCE 3TO 3HAYUTETHHO YMEHBIIAET BEPOSTHOCTD JeeKTOB.

Q IHosmopnoe ucnonvsosanue. Bl MokeTe y1akoBaTh CBOIO MH(MPACTPYKTYPY B YHU-
BepcasibHble MOJLYJIN, U BMECTO TOTO, YTOOBI TPOU3BOUTH PA3BEPTHIBAHKE KAKIOTO
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HPOJYKTa B KasKI0il cpeje ¢ HyJisd, y Bac OyIeT BOBMOKHOCTD UCIIOJIb30BaTh B Ka-
YeCTBe OCHOBLBI U3BECTHDLIE, SBILOKyMeHTI/IpOBaHHI)Ie nu HpOBepeHHbIe Ha HpaKTI/IKe
KOMIIOHEHTBI'.

Q Padocmw. EcTb elile oHA OYeHD BasKHAS IPUYUHA, TOYEMY BbI [OJIKHBI UCIIOJIb-
30Bath 1aC, KOTOPYIO YacTO yIyCcKaioT U3 BUIY: pajocTh. Pa3BepThiBaHue KO/
U ynpasJjieHue HHGPACTPYKTYPOIi BPYUHYIO — PYTUHHBIN U YTOMUTEILHBIN MTPOIIECC.
PazpaboTyiKy U CUCAIMUHbI TEPIIETh HE MOTYT TAKOTO Pojia paboTy, MOCKOJIbKY
B HEWl HET HUKAKOTO TBOPYECTBA, BBI30BA MJIN TTPU3HAHUS. BBl MokeTe neaqbHO
Ppa3BepTHIBATD KO/ HA TIPOTSIKEHNN MeCsIIeB, M HUKTO JlaXke He 3aMEeTHT, TTOKa B OJINH
IIpeKpacHbIil IeHb Bbl He HAIlopTayuTe. TO CO3/aeT HAIPSIKEHHYIO U HeIIPUATHYIO
o6cranoBky. 1aC mpemaraer Jydinyio aTbTepHATHBY, KOTOPAs MO3BOJISIET KOM-
IbIOTEPaM U JIIOJSAM JleJlaTh TO, YTO OHU YMEIOT JIy4Ille BCero: aBTOMaTU3UPOBATh
1, COOTBETCTBEHHO, TUCATD KO/I.

Ternepb BbI oHUMaeTe, mouemy laC Bakna. Coreyromuii Borpoc: sipasiercs iu Terraform
ayunuM cpercetBoM 1aC uMeHHo miist Bac? UT0OBI Ha 9TO OTBETUTH, Mbl KPATKO pac-
cMoTpuM npuHIuI paborsl Terraform, a 3aTemM cpaBHUM €ro ¢ APYTUMU HOIYJIIPHBIMU
npoAyKTaMu B 9Toil obsactu, Takumu Kak Chef, Puppet u Ansible.

Kak paboTtaet Terraform

Bor 060011eHHast 1 HEMHOTO YIPOIIeHHAsT KapTUHA TOro, Kak pabortaer Terraform.
Terraform — 370 HHCTPYMEHT € OTKPBITBIM HCXOAHBIM KOoM 0T kKomitaruu HashiCorp,
HAIMCAHHbBIN Ha s13biKe TporpammupoBanust Go. Kog Ha Go koMIuimpyeTcs: B eIMHbBIIT
JBOUYHBI (hailsr (ecst OBITH TOUHBIM, TI0 OHOMY (hallyTy sl KaskIo moiepRuBae-
MO¥ OTIEPAIIMOHHOI CHCTEMBI) € TIPEJICKa3yeMbIM Ha3BaHUEM terraform.

Iror daila no3BoJgeT pazBepHyTh UHGPACTPYKTYPY LPSAMO C Baliero Hoyroyka
i cbopounoro cepsepa (6o JMO6OTO APYrOTO KOMITBIOTEPA), U JIJIST BCETO 3TOTO
He TpebyeTcss HUKAKOU J0MOJHUTETbHON HHPPAcTPYKTYphl. Bee Giarogapst Tomy,
YTO BHYTPU UCIOJTHSIEMBbIH (haiin terraform nesaet ot Bamero uMenn API-BbI30BbI
K OJIHOMY /HECKOJbKHUM npoBaiizepam, takuMm kak AWS, Azure, Google Cloud,
DigitalOcean, OpenStack u 1. 1. 310 03Hauaer, uto Terraform ucnonbsyer uHbpa-
CTPYKTYPY, KOTOPYIO 3T IIPOBA/IEPBI IPEAOCTABASIOT 1jisi cBoux API-cepBepos,
a TaKXKe X MEXaHU3Mbl ayTeHTUMHUKAIINHI, KOTOPBIE BbI y)Ke IpuMensieTe (Halpumep,
Bamu API-kmoun st AWS).

Ho orkyzna Terraform snaer, kakue API-BbI3oBbI HYsKHO JesiaTh? [y 9TOro Bam Heob-
XOJIMIMO CO3/IaTh TEKCTOBbIE (hallJIbl C KOHpuUzypayueil, B KOTOPBIX OMTUCHIBAETCS, KAKYTO

B kavectse nmpumepa MOKHO B3saTh 6ubimorexy [aC ot kommanuu Gruntwork mo azpecy
bit.ly/2H3Y7yT.
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UH(GPACTPYKTYPY BBI XOTUTE CO3/aTh. B KOHIENIUY <UHDPACPYKMYPA KAK KOO» 9TH
(aiiser urpaioT posib Koga. Bor npumep koudurypamuu Terraform:

resource "aws_instance" "example" {
ami = "ami-@c55b159cbfafelfo"
instance_type = "t2.micro"
}
resource "google_dns_record_set" "a" {
name = "demo.google-example.com"
managed_zone = "example-zone"
type = "A"
ttl = 300
rrdatas = [aws_instance.example.public_ip]

}

Jlaxe eciu BbI HUKOT/IA paHblie He Buean Ko Terraform, He 105KHO OBITH 0COOBIX
mpobJIeM ¢ TeM, 9TOOBI €T0 TTOHATE. TOT (hparMeHT 3actasisieT Terraform BBITOTHUTS
API-BbI30BbI K BYM TIpoBaiizepam: K AW S, uro6bl pasBepHyTh TaM cepsep, 1 kK Google
Cloud, uto6s1 cosgats DNS-3anuce, KoTopas ykasbiBaeT Ha IP-aapec cepsepa us
AWS. Terraform mo3BoJisieT UCHOIB30BATh €MHBIIA TPOCTO CUHTAKCUC (KOTOPbIT BB
U3y4YUTe B TJIaBe 2) /s Pa3BePThIBAHMS B3AUMOCBI3aHHbBIX PECYPCOB B HECKOJbKUX
pasHbIX 0OJaKaXx.

Bl MozkeTe onmcaTh BCIO CBOIO WHMPACTPYKTYPY (cepBepbl, 6asbl JaHHBIX, GaTaHCH-
POBIIUKH HATPY3KH, TOTIOJIOTUIO CETH U T. [I.) B KOH(UTYpaInoHHbIX (aitiax Terraform
1 COXPAHUTD UX B CHCTEME YIIPaBJIeHNUS BEPCUAMU. 3aTeM 9Ty HH(PPACTPYKTYPY MOXKHO
Oy/ieT pasBepHYTh C IOMOLIbIO OIPEIEJeHHbIX KOMaH/I, TAaKUX Kak terraform apply.
Yruaura terraform IpoaHaJM3UPYET Balll KOJI, TPEoOPa3yeT ero B MocJAei0BATEILHOCTh
API-BbI30BOB K 00/1auHBIM [TPOBaii/iepaM, KOTOPbIE B HEM 3a/[aHBbI, 1 BBITOJTHUT 9T API-
BBI30OBBI OT Balllero MMEeHN MaKCUMaabHO addexTuBHbIM 06pasoM (puc. 1.6).

Google Cloud
Platform

Amazon Web
> Services

Microsoft Azure

Puc. 1.6. Terraform — 370 yTunuta, KoTopas npeobpasyeT coaep>XX1Moe BalLmMx
KOHMrypaunoHHbIx dainos B API-BbI30BbI kK 06/1a4HbIM NpoBaiiaepam
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Ecau kTo-TO B Baleil KoMaHjie X0UeT U3MeHUTh UH(PPACTPYKTYPY, TO BMECTO TOTO,
4T00BI IE€JIATH 9TO BPYYHYIO IIPIMO Ha cepBepax, OHU PeIaKTUPYIOT KOH(PUTYPALUOHHbIE
aiiibr Terraform, mpoBepsiOT UX ¢ MOMOIIBI0 ABTOMATHYECKKX TECTOB U pazbopa Ko/a,
(bUKCHPYIOT OOHOBIEHHBIN KO B CUCTEME YIIPABJICHM BEPCHAMU U 3aT€M BBIIOJIHSIOT
KoMaHy terraform apply, 4To0bI clieJIaTh HEOOXOAMMBIE AJIs Pa3BEPThIBAHUA U3MEHE-
uuii API-BbI30OBBI.

Mpo3payHas NnepeHOCMMOCTb MeXAay 06n1auHbIMK NpoBaiiaepamMmn

Mockonbky Terraform MOAAEPXMBAET MHOXECTBO PasHbiX 061ayHbIX NpoBaiiaepos,
YacTo BO3HMKaET BOMPOC: 06eCcneumBaeT N 3TOT MHCTPYMEHT NPO3PayHyo NepeHo-
CMMOCTb MeXay HUMK? Hanpumep, ecnu Bbl ucrnonb3osanu Terraform ans onucanus
Ky4n cepBepoB, 6a3 AaHHbIX, 6anaHCUPOBLUMKOB Harpy3Kku 1 Apyrov MHMpacTpyKTypbl
B AWS, MOXeTe N Bbl HECKOIbKUMM LLiENMYKaMK KHOMKOM MbILUW pa3BepHYTb BCE 3TO
B Apyrom obnake, TakoMm kak Azure nnm Google Cloud?

Ha npakTuke 3TOT BONPOC OKa3blBaeTCs He COBCEM KOPPEKTHBIM. Bbl He MOXeTe pa3Bep-
HYTb «MAEHTUYHYIO MHPACTPYKTYpy>» B pasHbix 0b6/1akax, MocKosbKy MHPaCTPyKTypa,
npepocTaersieMasl 061a4HbIMM NpoBaliaepamMm, pasHuTcs! Cepeepbl, 6anaHCMpOoBLLMKK
Harpy3kv u 6a3bl faHHbIX, Npeanaraemble B AWS, Azure n Google Cloud, cunbHo pas-
JINYHAOTCS € TOUKM 3PEHNS BO3MOXKHOCTEW, KOH(MIypaLmu, ynpaeneHus, 6e3onacHocTu,
MacLTabupyemocTu, AOCTYNHOCTH, HabmoaaeMocT 1 T. 4. He cyliecTByeT npocToro
1 Npo3payHoro crocoba NpeoaosieTb 3T pasnnymns, 0COBEHHO yUUTbIBas TO, YTO HEKO-
Topble (yHKLMM 0AHOro 0651a4HOro NpoBakiaepa YacTo OTCYTCTBYHOT BO BCEX OCTasIbHbIX.

Moaxoz, KOTopbiv Mcronb3yeTcst B Terraform, No3BonsieT NMcaTh KOA AN1s KaXAoro npo-
Baliaepa 0TAeNbHO, MOMb3YsICh €ro YHUKaNbHbIMU BO3MOXXHOCTSIMM; MPU 3TOM BHYTpY
[U1s1 BCEX NPOBaNAEPOB NPUMEHSIOTCS TOT Xe $3bIK, MHCTPYMeHTapuii u MeToamkm IaC.

CpaBHeHue Terraform ¢ apyrumm cpeacteamm IaC

Nudpactpykrypa Kak Ko — 3aMedaTesbHas Uies, 4eTo HeJlb3s CKa3aTh O Mpollecce
BoiOopa nnctpymentos [aC. MHoOrHe U3 HUX TIEPECEKAIOTCS] B CBOUX BO3MOYKHOCTSIX,
HUMEIOT OTKPBITBIN UCXOMHBIN KO U MPEJ0CTABIIIOT KOMMePUYeCKYIO MOJAeP:KKY. Ecan
BbI HE UCIIOJIb30BAJIN KAXK/IbII M3 HUX JIMYHO, HE COBCEM ITIOHSTHO, 110 KAKUM KPUTEPUSIM
cJielyeT BEIOUpaTh.

Bcee yeaoxHsieTest TeM, 4To GOMBITMHCTBO CPABHEHWIT TUX HHCTPYMEHTOB, KOTOPHIE BbI
Haiijiere, IPOCTO MEPEUUCIISIOT X OOIIHME XapaKTePUCTUKI. B TOre MOJKeT MoKa3aThest,
4TO BBIOOP JII06OTO U3 HUX GY/IET OIMHAKOBO YAIAUHBIM. XOTsI TEOPETUYECKH BCE ICHCTBU-
TEJHHO TaK, 9TO HUKAK He TIOMOTAET ¢ BEIOOPOM. DTO Kak ecut Obl BbI YBEPSIIN HOBIYKA
B IIPOrPAaMMUPOBAHUU B TOM, UTO CAlT MOXKHO OJIMHAKOBO ycIlelHo Hanucath Ha PHP,
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C u accembuiepe — (hOpMabHO BCE BEPHO, HO TIPU HTOM OILYCKAETCSI MHOTO BasKHOU
nHbopMaIi, 6e3 KOTOPOil HeJIb3s1 MPUHSATH XOPOoIiee PellleHue.

B caenyiomux paszgesnax g moapoOHO CPaBHIO CaMble IIOIYJIIPHBIE CPEACTBA yIIPABJIE-
Hust KoHpuryparueil n nanimanusanun pecypcos: Terraform, Chef, Puppet, Ansible,
SaltStack, CloudFormation u OpenStack Heat. Most 11e71b — OMOUb BaM OIPEIEIUTHCS
¢ TeM, apjserca au Terraform xopommm BEI6OpOM. JIJ1s1 5TOTO g 00BSICHIO, IIOUEMY MOST
komianust, Gruntwork (www.gruntwork.io), BoiOpasia Terraform B kayectse cpeacrsa [aC
U — B KAKOM-TO CMbICJIE — TI04eMy s Hamucas aTy KHury', Kak u ¢ jo0biM TeXHUUECKUM
pelIeHreM, BCe CBOAUTCS K KOMIIPOMUCCAM U IIpUOpHUTeTaM. Jlae eciy Ballu 3agadu
OTJIMYAIOTCSA OT MOMX, HAZIEI0Ch, YTO OIMCAHHBIN 3/[ECH X0/ MBICJIEH IIOMOKET BaM ITPU-
HATH COOCTBEHHOE PelIeHHE.

Bam npujiercst BIOMpATh MEK/y TAKMMU BEIAMU, KaK:

yIpaBJjieHue KoH(pUrypauein M MHUIUATU3AIIIS PECYPCOB;
u3MeHseMasi Wi HeuaMeHsgeMas nH(PPacTPyKTypa;

TIPOTIeTy PHBIN WJIN IEKTaPAaTUBHBIH SI3BIK;

HaJIM4YME UJIU OTCYTCTBHE IEHTPAIbHOTO CepBepa;

HaJIMyue UK OTCYTCTBUE areHTa,;

60JIbIIIOE UJIN MaJleHbKoe COO0IIeCTBO;

0000 o000 o

3peJIoCTb NJIM HOBU3HA.

Wim sxe cOBMECTHO MCITOJIb30BAaTh HECKOJIBKO MHCTPYMEHTOB.

YnpaBneHve KoH@Urypaumen
W MHULUMANM3auusl pecypcoB?

Kak ynomunanocs panee, Chef, Puppet, Ansible u SaltStack ynpasisitor kordurypa-
mueii, Torga kak CloudFormation, Terraform u OpenStack Heat maunnaausupyior
pecypcehl. ITO He COBCEM YETKOE pas/ie/ieHne, TaK KaK CPEJCTBA yIpaBIeHNsT KOH(DU-
rypamueil 06bIYHO B KaKOU-TO CTEIEHH TOAMEPKUBAIOT MHUIINAT3AIII0 PECYPCOB
(HampuMep, BbI MOJKETE PasBEPHYTh cepBep ¢ nmoMoulbio Ansible), a cpeacrsa nnuima-
JIN3AIUN PECYPCOB 3aHUMAIOTCST KAKOTO-TO pojia KoHduUTypaimeil (cKaxkeM, Ha KasKI0M
cepBepe, MHUIHATU3UPOBaHHOM ¢ TIoMOIIbto Terraform, MOJKHO 3alyckaTh KOH(pUTYpa-

' Docker, Packer u Kubernetes te y4acTBYIOT B CpaBHEHIH, TaK KaK MX MOKHO UCIIOJIb30BATD B CO-

YeTaHuu ¢ JTIOOBIMU CPEACTBAMU YITPABJICH s KOHGUTYpAIel Ui MHIIUATU3AI[IN PECYPCOB.
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IUOHHBIE CKpUMTHI). [l0aTOMY ciiefiyeT BEIOUPATh TOT MHCTPYMEHT, KOTOPBIH JIydlie
BCETO TIO/IXO/IUT JIJIs BalIero cayvasi'.

B wactHOCTH, €cJii BB UCTIOIb3YETE CPEACTBO MMAOJIOHU3AINN CEPBEPOB, TAKOE KAK
Docker unn Packer, oHo yske mokpbiBaeT GOJBITMHCTBO BAIIUX HYIKI, CBA3AHHBIX
¢ ynpassenueM Kouguryparueii. [Tocse cospanus obpasza uz Dockerfile win mabmona
Packer Bam ocTaeTcst JIUIITb HHUITTATTU3UPOBATD JIJIsl HETO HHPPACTPYKTYPY, 31€Ch JIyUIiie
BCETO TOJXO/IAAT CPeICTBA MHUINAIN3AIUN PECYPCOB.

TeM He MeHee, eCJIU BBl He MPUMEHSIETe HWHCTPYMEHTHI JI7Tst MTaGIOHU3AIINN CEPBEPOB,
XOpOIIIeil aTbTepHATHBO# OY/IET CBA3KA U3 CPEJICTB YIIPABICHUSA KOHBUTYpaIieil 1 HH-
Iuasu3anum pecypcon. Harnpumep, Bbl MozkeTe MHUIIMAIU3UPOBATD CEPBEPDI € TIOMOIIBIO
Terraform u 3arem 3amyctuth Chef, uro6b1 cKOHGUTYPUPOBATD KAKIbII 13 HUX.

Bbibop Mexay M3MeHsieMOoW
N HEU3MEHSIEMOW NHMDPACTPYKTYPOU

O6bruHo B cpecTBax yrpasieHus kondurypanueii, takux kak Chef, Puppet, Ansible
u SaltStack, no ymosuanuio mpumMeHsieTcst mapaurma u3aMeHsieMoit nHGpacTpyKTy-
pol. Hanmpumep, econ ipukasats Chef ycranoButh HoByto Bepcuto OpenSSL, miportecce
obnosmenust [TO 3amycTUTCS Ha CYIIECTBYIONEM CePBEpE, TIe M MPOU30HIYT BCe 13-
menents. Co BpeMeHeM 0OHOBIEHUsT HAKATLTIBAIOTCS, & BMECTE ¢ HUMU U UCTOPUST
U3MeHEeHUH cepBepa. B ntore y KaXkIoro cepBepa MOSIBASIOTCS HeGOBINTIE OTININST
MO CPAaBHEHUTO CO BCEMU OCTAIBHBIMU CePBEPAMMU, UTO MMPUBOAUT K HEOUEBUIHBIM
omubkaM B KOHGUTYPAI[UH, KOTOPbIE TPYAHO JUATHOCTUPOBATH M BOCIPOU3BOANTH
(Ta ke mpobiteMa ¢ apeiichoM KOHMUTYPAIIN, BO3HUKAIOTIAS TPU PYYHOM YIIPABIEHUN
cepBepaMu, XOTs GIaroiapst CpeIcTBaM YIIPaBIeHIsT KOH(GUTypaineil y Hee Kyjia MeHee
cepbesHbIe TOCTEACTBYS). VX CII0KHO 0OHAPYKUTH JIaXke C UCIOJb30BAHIEM aBTOMA-
THYECKUX TecTOB. 3MeHenHast KOHGUTYpAIHST MOKET HOPMAIbHO paboTaTh B X0/
TECTUPOBAHUS U TIPH 9TOM BecTH cebst coBceM MHaue Ha H0eBOM cepBepe, KOTOPBIH,
B OTJIMYKE OT TECTOBOM CPe/ibl, MECAT[AMU HAKATIMBAJ OOHOBJICHHUSI.

Ecau BBI IpUMeHsieTe cpe/icTBa MHUIMAIM3aI[iK pecypcoB Harogobue Terraform s
pasBepThiBatus crcreMubix 00pa3os Docker mian Packer, 60bnHcTBO M3MeHeHMI
GyJIET 3aKITI0YATHCS B CO3/IAHUU COBEPIIEHHO HOBBIX cepBepoB. Hampumep, uto6bl pas-
BepHyTh HOBYIO Bepcuio OpenSSL, Bl BRIOUaeTe ee B HOBBIN 00pa3 Packer, kotopsbrii

Ha ceromst pazmiraue Mesk/Ly yipasieHueM KoHburypaiueil 1 iHUITAIU3aI1ell pecypcoB eliie
MeHee OYEeBHU/THO, TOCKOJIBKY PSII TTOIYJISIPHBIX CPEJICTB, BXOJSTIHX B IIEPBYIO KATETOPHIO, TAKUX
kak Chef Provisioning (https://github.com/chef-boneyard /chef-provisioning) u Puppet AWS
Module (bit.ly/2YIQIuN), nocreneHHo yayqInu MoAAePKKY HHUIUATU3AIUN PECYPCOB.
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Pa3BePTHIBAETCA HA TPYIINE HOBBIX Y3JI0B, a 3aTeM yajsieTe cTapbie y3ibl. [10CKoIbKy
[PY KKJIOM Pa3BEPThIBAHUY UCTIOJIb3YIOTCS HeM3MeHsieMble 00Pasbl U CBEKIE CEPBEPHI,
3TOT TTO/IXO0/] YMEHBIITAeT BEPOSITHOCTB Jipetiha KoHMUTYpaIiu, yIponiaeT oTcieKnBa-
Hue Toro, kakoe [1O ycTaHOBJIEHO Ha KaJKAOM CEPBEpE, U TO3BOJISET JIETKO PA3BEPHYTH
J00y10 1penbiayinyio sepeuio 110 (060l npeapiaymmii 06pas) B 11060l MOMEHT. ITO
TaksKe NoBbImaeT 3(GpPEKTUBHOCTD BAIET0 aBTOMATUYECKOTO TECTUPOBAHMS, TIOCKOJIBKY
HensMeHsIeMbIi 06pas, MPOIIe/Iii TPOBEPKY B TECTOBON cpejie, CKopee Beero, OyeT
BecTH cebsl AaHAJIOTIYHO W B TIPOMBIIIJIEHHBIX YCAOBUSIX.

KoneuHo, ¢ TOMOIIbIO CPEJICTB yIIPaBiIeHnd KOHPUTYpallUell MOXKHO BLITIOJTHATD U U3-
MeHsIEMbIe Pa3BePThIBAHUS, HO JIJIsI HUX TAKOH MOJXO0/I He XapaKTePeH; B TO JKe BPeMsi
JUISL CPE/ICTB MHUIMAIU3AIIMU PECYpPCOB OH SABJISETCA BIIOJHE ecTecTBeHHbIM. CTOUT
TaK)Ke OTMETHUTb, YTO Y HEM3MEHSIEMOTO TIOZIX0/Ia eCTh 1 HepocTaTku. Hampumep, naske
B CJIyuae TPUBUAIBHOTO U3MEHEHUs TIPUETCA 3aHOBO coOpaTh 06pas u3 mabioHa cep-
Bepa ¥ CHOBA pa3BepHYTb €ro Ha BCeX BallluX y3JIax, YTo 3aiiMeT MHOTroO BpeMeHU. bosee
TOTO, HEM3MEHSIEMOCTh COXPAHSIETCS TOJBKO [0 3amycka oOpasza. Kak Tobko cepep
3arpy3uTcs, OH HAUHET ITPOU3BOIUTD 3AIMCh HA JKECTKUI IUCK W UCIIBITBIBATD JIpeiid
koH(UTYpALlUK B TON UJIM MHOH cTelleHu (XOTS 9TO MOKHO MUHMMU3UPOBATD, €CJIN
JIeJTaTh YacThle Pa3BEPTHIBAHNS ).

Bbibop Mexay npoueaypHbIMU
W AEKNapaTUBHbIMU S3blKaMu

Chef u Ansible nooupsor npoyedyproiii CTHIL — KOTAA KOJ IIOIIAr0OBO ONUCHIBAET,
KaK JJOCTHYb KeJaeMoro Konednoro coctosuust. A ot Terraform, CloudFormation,
SaltStack, Puppet u Open Stack Heat ucnosenyior 6osee dexiapamusiviii no0xod: Bbl
OIMCBIBAETE B CBOEM KOJI€ HY’KHOE BaM KOHEUHOE COCTOsIHUE, a cpeacTsa laC camu pas-
6GUpaloTCs ¢ TeM, KaK ero J0CTHYb.

Yt006bI MPOAEMOHCTPUPOBATD 3TO Pas/IMune, paccMOTPUM IpuMep. [TpeacraspTe, 4TO BaM
HY>KHO Pa3BEPHYTh JIECATH CEPBEPOB (3K3eMNAAPOs, iy uncmancos, EC2 B TepMUHOJIOTN
AWS) ma semonnenns AMI ¢ upentudukaropom ami-0c55b159cbfafelfe (Ubun-
tu 18.04). Tak Bbirstaut mabiaon Ansible, KOTOPBI fe1aeT 5T0 B IPOLEAYPHOM CTHIIE:

- ec2:
count: 10
image: ami-0@c55b159cbfafelfo
instance_type: t2.micro

A BOT ynipouieHHbIH npuMep Korduryparu Terraform, KOTOpPBI ejaeT To 5Ke caMoe,
HCII0JIb3Y JleKJIapaTUBHbII TOAXO/L!

resource "aws_instance
count = 10

example" {
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ami "ami-0@c55b159cbfafelfo”
instance_type = "t2.micro"

}

Ha mepBblii B3I/ MOAXOABI IIOXO0KIM, U €CJIM BBIIOJHUTH UX ¢ MOMOIINbI0 Ansible min
Terraform, mosyyarcst cxoskue pesybrarbl. Ho caMoe MHTEpecHOe HauMHAETCs TOr/a,
KOT/1a HY’KHO UTO-TO IIOMEHSITh.

[IpencraBpTe, UTO y Bac MOBBICUJIACH HATPY3Ka M BbI XOTUTE YBEJIUYUTH KOJTMUECTBO
cepBepos 710 15. B ciyuae ¢ Ansible HanmcanHbII paHee MIPOLEAYPHbIN KO CTAaHOBUTCS
GecroIe3HBIM; €CJIU BB MTPOCTO 3AMYCTUTE €r0 CHOBA, MOMEHAB 3HaYeHue Ha 15, y Bac
Gyzier pasBepHyTO 15 HOBBIX cepBepoB, uTo B cymMe jact 25! Takum 06pasom, 4TobbI 10-
GaBUTH TIATH HOBBIX CEPBEPOB, BAM HY’KHO HAIKCATH COBEPIIEHHO HOBBIH TIPOTIE/ly PHbII
CKPHIIT C YI€TOM TOTO, YTO Y Bac y»Ke Pa3BepHYTO:

- ec2:
count: 5
image: ami-@c55b159cbfafelfo
instance_type: t2.micro

B ciry4dae ¢ geksiapaTUBHBIM KOJIOM HYKHO JIUIITH OMUCATD JKeJAeMOe KOHEYHOE COCTOS-
Hue, a Terraform pasbepercs ¢ TeM, Kak 9TOT0 JOCTUYb, YYUThIBasI JI0ObIe M3MEHEHNS,
clenaHHble B IpounioM. Takum o6pasoM, 4ToObl pasBEPHYTh €lle IIATh CEPBEPOB, BaM
JIOCTaTOYHO BEPHYThCS K TOI ske KoHpurypamnun Terraform u momMeHsTh 1moJjie count
c10na 15:

resource "aws_instance" "example" {

count = 15
ami = "ami-@c55b159cbfafelfo”
instance_type = "t2.micro"

}

Ecsm Bol ipuMenuTe 3Ty KoHburypaimio, Terraform moiimer, 4to y Bac y:ke eCTb 1eCsITh
CepBEPOB M HYKHO CO3/1aTh elle NATh. Ente 10 npuMeHeHns KOHGUTYpAIUT MOKHO
BOCIIOJIb30BaThest Koman ol Terraform plan, 4To6bl yBUIETH, KAKKE H3MEHEHUS OYIy T
BHECEHBI:

$ terraform plan

# aws_instance.example[11] will be created

+ resource "aws_instance" "example" {
+ ami = "ami-@c55b159cbfafelfo”
+ instance_type = "t2.micro"

+ (...)
}

# aws_instance.example[12] will be created
+ resource "aws_instance" "example" {
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+ ami = "ami-@c55b159cbfafelfo”
+ instance_type = "t2.micro"
}
# aws_instance.example[13] will be created
+ resource "aws_instance" "example" {
+ ami = "ami-0@c55b159cbfafelfo”
+ instance_type = "t2.micro"
+ (...)
}
# aws_instance.example[14] will be created
+ resource "aws_instance" "example" {
+ ami = "ami-@c55b159cbfafelfo”
+ instance_type = "t2.micro"

+ (...)
}

Plan: 5 to add, © to change, @ to destroy.

A eciiu BbI XOTHTE Pa3BEPHYTh IPYTYIO BEPCHUIO Tpuiioxkenus, narpumep AMI ¢ unentu-
(ukaropom ami-82bcbb802e03574ba? B ciryuae ¢ nporeypHbIM TOAX00M 06a mabioHa
Ansible, koTopbie BbI yske HalMcaiu, CHOBa CTaHOBATCs GecrosiesubiMu. [Toatomy He-
0bxoauM elie ofuH mabIoH, yToOb! oTcaeauthb Te 10 (uam yxe 15?) cepBepoB, KOTOPbIE
BBI PA3BEPHYJIU PaHee, W TIATeJbHO 0OHOBUTH KaXK/Iblii U3 HUX 0 HOBOH Bepcuu. Ecim
HCIOJTh30BATH JIEKIAPATHUBHBIN TTOAXO/, Tipe/taraeMbrit Terraform, 10cTaTouHO CHOBA
BEPHYTLCS K TOMY ke KoH(pUrypauonnomy ¢haiisy 1 IpocTo IIOMeHATh IlapaMeTp ami
Ha ami-02bcbb802e03574ba:

resource "aws_instance" "example" {
count = 15
ami = "ami-02bcbb802e03574ba"
instance_type = "t2.micro"

}

EcrectBeHHO, 910 yIpolieHHbie puMepbl. Ansible mo3BoJisieT nemob30BaTh TEru st
norcka nmetonxcest cepsepoB EC2, peskie ueM 106aBIsATh HOBbIE (CKAKEM, ¢ TTOMOTITHIO
TTapaMeTpoB instance_tags u count_tag). OpHaKo pyuHAas OpraHU3aIs TAaKOTO POJia JI0-
TUKH JI7TST K&KIOTO pecypcea, KOTOPBIM BbI yIpaBiisieTe ¢ mpuMererneM Ansible, ¢ yaerom
HUCTOPUM €r0 M3MEHEeHNI MOKeT OKa3aThCsl Ha y/IMBJIeHNe CJI0KHOM. Bam npuercst nckarb
CYIIIECTBYIOIIE CEPBEPHI HE TOTHKO TI0 TETaM, HO TAK/Ke 10 BEPCUT 00pasa U 30He I0CTYTI-
HocTH. VI3 9TOT0 BBITEKAIOT JIBE€ OCHOBHbIE ITPOOJIEMBI C TIpotie Ly pHbiMU cpencTBamu [aC.

Q Ipouedypnulil K00 He NOIHOCIBIO 0X6AMBLEACT COCOSHUE UHGpacmpyKkmypsL. [laxke
€CJIV BbI TPOYMTAETE BCe TPH MpeAbLAyIIuX 1absona Ansible, Bbl Bce paBHO He Oyzere
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3HATD, 9TO y BaC pasBepHyTo. [IoMIMO IIPOYero, BaM HO/KEH ObITh M3BECTEH NOPAOOK,
B KOTOpOM TN H_[a6JIOHbI 6BUII/I HpI/IMeHeHbI. EC]II/I HpI/IMeHI/ITb X HE B TOM IIOPAAKE,
MO3KHO HOJIYYUTD APYTyIo MH(PPACTPYKTYPY, U STOIO HEJIb3sI yBUAETD 110 OHOMN JIAILD
K0z10BOI Oasze. IHbIMU cioBamu, 4TOObI pasobparbest B koze Ansible nau Chef, Bam
HYKHO 3HATh HCTOPUIO BCEX M3MEHEHUH, KOTOPbIE KOrIa-1uG0 MPON3OMLLIH.

Q Ipouedypuoiii k00 ozpanuuueaem nogmMoPHOe UCNOLb308aHUe. Y HUBEPCATbHOCTh
IIPOIIE/LyPHOTO KOJIa BCET/la OTPAaHUYEHA, TaK KaK BaM IIPUXOUTCA CAMOCTOATENbHO
YUUTBHIBATH TEKYIEE COCTOSTHUE MHPPACTPYKTYPhL. [[0CKOJIBbKY OHO TOCTOSTHHO Me-
HAETCS, KO, KOTOPBIM Bbl NCIOJb30BAIN HEJEI0 Ha3a/l, MOKET OKa3aThCsl HEAKTY-
AJIbHBIM, €CJIA COCTOSTHUE MH(DPACTPYKTYPHI, HA KOTOPOE OH GBI PACCUUTAH, HOJIBIIE
He CyTecTByeT. B uTore mpolienypHbie KoAoBbie 6a3bl CO BPEMEHEM Pa3pacTaioTcst
1 YCTOKHSAIOTCS.

Braromaps mexmapatuBHOMY moaxoay Terraform ko Bcersia OMUCHIBAET TEKYyTIEe
COCTOsTHME Balreil nHMPacTPyKTYphl. Bbl MOKeTe ¢ OJJHOTO B3IJIA/Ia ONPENETUTD, YTO
ceifuac pa3BepHYTO U KaK OHO CKOH(DUTYPUPOBAHO, He 3a00TSACH 00 HCTOPUU U3MEHEHU
W CUHXPOHU3AIII. JTO TaKyKe 06IeTIaeT HATIMCAHIEe KO/, TTPUTOIHOTO JIJIST TOBTOP-
HOT'O UCIIOJTb30BAHUS, TOCKOIBKY BaM He HY’KHO CAMOCTOSITEJIbHO YUUTBIBATh TEKYIIIEe
COCTOSTHUE OKPY>KAIOIIEero MUpa. BMecTo 3TOro Bbl MOKETE COCPEIOTOUNTLCS JIUIIb Ha
OTMCAHNN HY;KHOTO BaM cocTosHIMS, a Terraform aBromarimdyeckn coo6pasuT, Kak K HEMY
nepeiitu. IToatomy KomoBas 6asa Terraform 06bIYHO OCTaeTCA KOMIAKTHO 1 TIOHSITHOIA.

Koneuno, y feknapaTuBHOTO MOJAX0/A €CTh CBOM HeLocTaTku. OTCyTCTBHE HOCTYIIA
K [TOJIHOLIEHHOMY $I3bIKY IIPOTPaMMMPOBAHNS CKa3blBaeTCs Ha BbIpasuTesbHOCTH. Ha-
NpUMep, HEKOTOPbIe BU/Ibl U3MeHeHUsT NH(PPACTPYKTYPhI, TAaKMe KaK Pa3BepPThIBaHUE
6e3 1pocTos, CJIOKHO (HO PeasibHO, KaK BbI yBUJIUTE B IJIaBE 5) BBIPA3UTh B YHCTO J€-
KJIapATUBHOM CTHJIE. AHAJIOTUYHO OTPaHMYEHHbIE CPEJICTBA ONNUCAHUS «JIOTUKU» (TaKue
KaK yCJIOBHbIE BBIPDAKEHUS U TIUKJIbI ) JIEJIAI0T HENTPOCTBIM HAIIUCAHVE YHUBEPCATIBHOTO
KO/1a, KOTOPBI MOXKHO IIpuMeHsiTh 10BTopHO. K cuactsio, Terraform npegocrasiisier psiz
MOIIHBIX TPUMUTHUBOB: BXOJHbIE 1 BbIXOAHBIC IIepeMeHHbIe, MOJIYJIH, create_before_
destroy, count, TepHAPHBII CUHTAKCUC U BCTPpOoeHHble hyHKIMU. Bee aT0 mo3BoJisieT
MMCATh YHICTHIH, KOHGUTYPUPYEMBIH, MOYJIBHBII KO Taske Ha IeKIapaTHBHOM SI3BIKE.
MBI BepHEMCsI K 9THM TeMaM B IJIaBax 4 u J.

Hanuumne vnun oTcyTCTBUE LIEHTPANIbHOMO CepBepa

Chef, Puppet u SaltStack o ymosuanuio TpeOyIoT HaIu4us yenmpaiviozo (master)
cepeepa JUIs XpaHEeHUsT COCTOSTHUS Balieil MHPPaCTPYKTYPhI M PacpoCTpaHEeHUsT 0OHOB-
nenwit. Kaskpiit pas, Kor/ia Bbl XOTUTE YTO-TO OOHOBUTH B CBOEH MH(MPACTPYKTYPE, BaM
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HEOOXOIUMO MCIOIb30BATh KJIMEHT (HAIPUMED, YTHJIUTY KOMAHHOU CTPOKHU ), YTOOBI
repe/1aTh HOBble KOMaH/IbI [IEHTPAJILHOMY CEPBEPY, KOTOPBIN BBIKATBIBAET OOHOBJIEHISI
Ha Bce oCTaJjIbHble cepBepbl UK 1103BOJIAET UM MX 3arpysKaTh Ha PeryJsipHOi OCHOBe.

Y 1eHTPaJIbHOTO CepBePa HECKOIBKO TIPEUMYIIECTB. BO-TI€PBbIX, 9TO €IMHOE IIEeHTPaIU-
30BaHHOE MECTO, T/I€ BbI MOKETE TPOCMATPUBATD U Q/IMUHUCTPUPOBATH COCTOSTHIE CBOEI
uHGPACTPYKTYPBI. ¥ MHOTUX CPEJICTB yIpaBieHUs] KOH(bUTYpAIMeN JIsT 3TOTO JIaske
ectb BeO-unTepdeiic (vanpumep, Chef Console, Puppet Enterprise Console), koropbiit
[IOMOTAET OPHEHTUPOBATHCS B TIPOUCXOJIAIIEM. BO-BTOPBIX, HEKOTOPbIE I[EHTPATIbHBIE
cepBepbl yMET paboTaTh HEIPEPBIBHO, B GOHOBOM PEsKUME, 00ecTieunBast COOIOIECHIE
Baieit kouduryparuu., Takum 06pasoM, il KTO-TO TIOMEHSIET COCTOSTHUE Y3J1a BPyY-
HYIO, IIEHTPAJIBHBIN CePBEP MOKET OTKATUTH 9TO U3MEHEHHUE, TEM CaMbIM ITPEI0TBPATIast
npeiid koHbUTypanum.

OI[HB.KO HCITI0JIb30BaHME IEHTPAJIbHOTO CEPBEPA NMEET CEPbE3HbIE HEJOCTATKU.

Q Aonornumenvras ungpacmpyxmypa. Bam Hy:KHO pa3BepHYTH JOTIOJHUTEIbHBII
cepBep MJIU Jlaxke KJacTep AOIOJHUTENbHBIX CePBEPOB (/151 BbICOKOM JOCTYIIHOCTH
1 MacIITabupyeMocTn).

Q O6cmyncusanue. LlenTpanbHbILil cepBep HYKIA€TC B 0OCIYKUBAHUY, OOHOBIEHUN,
PEe3epPBHOM KOIMPOBAHKUK, MOHMTOPHHIE U MACIITAOMPOBAHMIL.

Q besonachocms. Bam HYJKHO C/iejiaTh Tak, YTOOBI KJIMEHT MOT O6IH3.TI)CH C IEHTPaJIb-
HBIM CEPBEPOM, a HOCJIe[[HI/Iﬁ — CO BCEMH OCTaJbHBIMU CEpBEpaMM. ITO 0OBIYHO
Tpe6yeT OTKPBITUA JOIMMOJIHUTEJIbHBIX TIOPTOB 1 HaCTpOfIKH JOITIOJTHUTE/IbHBIX CUCTEM
ayTeHTI/I(l)I/IKaL[I/H/I, 9TO yBC/IMUYNBAECT 06J1aCTh ITOTEHIIMAJIbHBIX aTakK.

V¥ Chef, Puppet u SaltStack ects pasroro ypoBHs mojepkka peskuMoB paboTer 6e3
LEHTPaIbHBIX cepBepoB. JlJIs1 9TOTO Ha KaxI0M CepBEpe 3alyCKalOTCs UX areHThI
(06BIYHO MO paCTIMCAHUIO; HATIPUMED, Pa3 B IIATh MUHYT), KOTOPBIE 3aTPY/KaIOT 110-
caeaHe 0OHOBJIEHUS U3 CUCTEMbI YIIPaBIeHuUsl BepcusiMu (a He U3 LEeHTPaJIbHOIo
cepsepa). DTO CyNIECTBEHHO CHUKAET KOJMYECTBO BOBJEYEHHBIX KOMIIOHEHTOB, HO,
KaK Bbl YBUJMUTE B CJAEAYIOLIEM [10Jpa3jesie, BCE PABHO OCTABJIAET O€3 OTBETa Psi/l
BOTIPOCOB, 0COOEHHO KacaTeJbHO TOTO, KaKUM 00pasoM B 9TOM ciydae OyayT MHU-
LUaIN3UPOBATLCS CEPBEPDI ¥ YCTAHABIMBATLCSA CAMM ar€HThI.

V¥ Ansible, CloudFormation, Heat u Terraform no ymo/ja4anuio HeT HeHTPaJIbHOIO
cepsepa. Mnu, eciin 6bITh GoJ1ee TOUHBIM, HEKOTOPBIE M3 HUX paboTaloT ¢ HEeHTPaIbHbIM
CEepPBEPOM, HO OH yKe ABJISIETCS YaCTBIO UCIIOJIb3yeMOi MH(PACTPYKTYPLL, 8 He KAKIM-TO
JIOTIOJTHUTETBHBIM KOMIIOHEHTOM, TPEOYIOIUM OTAETLHOTO BHUMAHUS. [Ipeanonoxmm,
Terraform obmaercs ¢ obnaunbiMu IpoBaiigepamu yepes ux API, kotopbie B KakOM-
TO CMBICJIE SIBJISIIOTCS EHTPAJLHBIMU CepBEpaMH. BOT TOJMBKO MM He HYKHO HUKAKOI
JOIOJHUTENbHON MH(PACTPYKTYPHI MM MEXAHU3MOB ayTeHTU(UKAMN (TO €CTh BbI
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npocto npumensere csou API-kimoun). Ansible moakirodaercs K Kax1oMy cepBepy
Hanpsmyio 1o SSH, 110sToMy BaM He HYKHBI JONIOJIHUTEIbHAS UHDPACTPYKTYPa UIN
MEeXaHM3MbI ayTeHTH(UKAIMu (TO eCTh BbI TPOCTO UcTob3yeTe cBon SSH-kioun).

Hanunuune nnm oTcyTCTBME areHToB

Chef, Puppet u SaltStack tpebyior ycranosku csoux azenmos (spoze Chef Client, Puppet
Agent u Salt Minion) Ha Kas/Iblii cepBep, KOTOPBIN BbI XOTHTE HACTPAarBaTh. AT€HT 0ObIY-
HO paboTaeT B (hOHe 1 OTBEYAET 32 YCTAHOBKY MOCTEAHIX OOHOBIEHUH KOHBUTYPATIHTL.

¥ aToro mojaxoaa ecTh HECKOJIBKO HEIOCTATKOB.

Q Tpebyemcs npedsapumenvias nodzomoeka. Kak m3Ha4aabHO IPOMCXOAUT NHULUA-
JIN3AIMS CEPBEPOB U yCTAHOBKA HA HUX areHToB? HekoTopble cpeicTBa yrpaBieHus
KOH(Urypaleil UTHOPUPYIOT 9TOT MOMEHT, II0ApasyMeBasi, 4To 00 9TOM 3a HUX 1103a-
GOTUTCST KAKOI-TO BHEIIHUIT T1poltece (HalpuMep, BHauase ucnosbsyercs Terraform
JUIs pa3BepPThIBaHM Kyduu cepBepoB ¢ oOpaszamu AMI, B KOTOPBIX yiKe yCTaHOBJIEH
areHT). Y JPYrux npeycMOTPeH CIeIUaIbHbIE OATOTOBUTENbHBIN TIPOIIECC, B XOIE
KOTOPOTO BBI BBITTOJTHSIETE OHOPA30BbIe KOMAH/IBI JIJIST MHUITHATM3AIINNA CEPBEPOB
(¢ nomoripo API o6iauroro nmposaiiziepa) 1 yCTaHOBKK Ha HUX areHToB (1o SSH).

Q Heobxodumo svinonnsms oocayscusanue. Bam tpebyeTcs TIATETBHO U PETYISIPHO
0OHOBJIATH IPOrpaMMHOE obeciedeHe areHTa, YToObl CHHXPOHU3UPOBATh €r0 ¢ IeH-
TPaATBHBIM CepPBEPOM (ecsn TakoBoi nMeeTcs ). HykHO Tak:ke ceZInTh 3a areHTaMu
U [IepesanyCcKaTh UX, €CJIU OHU BBIIAYT U3 CTPOSL.

Q Credyem obecneuums besonacrnocmyv. Ecou I1O areHTa 3arpyskaer KOHOUIYPAIIIO
C I[EHTPAJBHOTO cepBepa (UJIN KaKOr0-TO APYTOTO cepBepa, eCau y Bac HeT IeH-
TPAIBHOTO), BAM TPHIETCS OTKPBITh UCXOSAIINE MTOPTHI HA KaxaAoM y3ue. Ecom
[EHTPAJBbHBIN cepBep caM mepeaerT KOH(MUTYPAIUo areHTaM, BaM HYKHO OyaeT
OTKPBITh Ha KAKIOM Y3JIe BXOJAIINE MOPTHI. B m060M cirydae BbI IOKHBI HAWTH
crocob ayTeHTUMUKAIINT arenTa Ha cepBepe, ¢ KOTOPBIM OH B3anMozeiicTByet. Bee
9TO YBEJIMINBAET 0OJACTD MOTEHITHATBHBIX aTak.

U cuosa Chef, Puppet u SaltStack npeasaraior pasHoro ypoBHs MOIIEPKKY PEKIMOB
pabotsi 6e3 areHra (HarnpuMmep, salt-ssh), HO Bce OHE BBITJISIIAT TaK, OYATO O HUX BCIIOM-
HUJIM 33/IHAM YUCJIOM, U HU B OJTHOM M3 HUX HE JIOCTYTIEH MOJIHBII HaO0p BO3MOKHOCTEH
10 yIIpaBjienuio Kondurypaiueii. B ¢Bs3u ¢ 3TUM B peayibHbIX YCIOBUSAX CTAHIAPTHBIN
WM uanomMaTnaeckuii criocob ucriosbzosanus Chef, Puppet u SaltStack moapasymesaer
HaJIMYue areHTa u, Kak MpaBuJio, IieHTpaibHoro cepsepa (puc. 1.7).

Bce a1 1onosHUTEIbHBIE KOMIIOHEHTBI CO3/IAI0T MHOTO CJIa0bIX MECT B Baliei mH(pa-
crpykrype. Kaxprii pas, Korja Bbl 1oJiydaere otdeT o ¢6oe B TPH yaca HOUM, BaM HY K-
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HO TIOHSITH, KY/Ia 3aKPaIach OnmOKa: B KO mpuioxkenus win [aC, a MOXKeT, B KITHEHT
yIpaBJIeHus: KOH(GUTYpaIuell, U B IIEHTPATbHbIN (-€) cepBep (-bl), UTU B TPOTIECC
B3aUMO/IEHCTBUST MEKIY TIEHTPAJIBHBIM (-11) cepBepoM (-aM1) 1 KJIMEHTaMU UJTH OCTAaJTh-
HBIMM CcepBepaMu, UJIH XKe...

Pabouas Cepsep Chef
ctaHuma Chef

CepBepbl NPUIOXKEHNIA
¢ knneHTom Chef
Ha Kaxaom

Puc. 1.7. TunnuHas apxutektypa Chef, Puppet n SaltStack cocTouT 13 MHOXeCTBa KOMMOHEHTOB.
Hanpvmep, B cTaHaapTHOW KoHburypauum knmeHT Chef, 3anyLueHHbIi Ha BalueM KOMMbIOTEPE,
06LaeTCs € LeHTpanbHbIM cepBepoM Chef, KOTOPbIN pa3BepPTLIBAET M3MEHEHMS, B3aUMOAEWCTBYS
¢ knveHTamn Chef Ha Bcex ocTanbHbIX cepeepax

Ansible, CloudFormation, Heat u Terraform e TpeGyroT ycTaHOBKH HUKAKUX JOTIOJHHU-
TEJbHBIX areHToB. in, ecsiut GbITh GoJIee TOYHBIM, HEKOTOPBIM M3 HUX HYKHbBI ar€HTBI,
HO OOBIYHO OHU YK€ YCTAHOBJIEHBI B PAMKaX MCIIOJIb3yeMOil BaMy WH(MPACTPYKTYPBI.
Hanpumep, AWS, Azure, Google Cloud u siio6bie apyrue obautbie mpoBaiiaepbl caMu
3aHUMAIOTCS YCTAHOBKOM, aIMIHICTPUpOBanueM u aytentudukanmeii [10 arenra na
Bcex cBOMX (GU3NUECKUX cepBepax. Bam kak mosbzoBatento Terraform He Hy:KHO 00
9TOM GECIIOKOUTBCS: BbI IIPOCTO BBOAMUTE KOMAH/IbI, a areHThI 00JIa4HOTO MpoBaiie-
pa BBIOJIHSIOT UX JIJIsI BAC Ha KaXK/IOM CepBepe, Kak mokasano Ha puc. 1.8. B cayuae
¢ Ansible Ha cepsepax nosken 6bITh 3amyiien 1eMoH SSH, KOTOPbIH 0OBIYHO U TaK €CTh
B OOJIBIIIMHCTBE CHCTEM.



52 naBa 1l e [louyemy Terraform

N <l

Puc. 1.8. Terraform ucnonb3yeT apxuTeKTypy, He TPebyioLLyio HafMuMs LEHTPasbHbIX CEpBEPOB
1 areHToB. Bam foCTaToOuHO MWL 3anycTuTb KWeHT Terraform, a ToT
y>Xe Nno3aboTuTcst 060 BCEM OCTaNbHOM, NpUMeHsist API o6nauHbIx
npoBaiaepoB, Taknx kak AWS

Pa3mep coobulecTsa

Bwmecte ¢ TexHosorueil Bol BoiGupaere u cooduiecTso. Bo MHOTHX cilydasx BrieyaT-
JIEHUST OT UCTIOJb30BAaHUS TIPOEKTA MOTYT B OOJIbIIEH CTEIIEHHN 3aBUCETh OT 9KOCHU-
CTEMBI BOKPYT HETO, YeM OT KauecTBa caMoil Texuosoruu. CoobIIecTBO onpeesser
TO, CKOJIBKO JIIOJI€H TTOMOTAIOT TTPOEKTY, CKOJBKO Y HETO MOAKJII0YAEMbBIX MOLYJIei
1 paciImpeHnii, HACKOJbKO ITPOCTO MOJIYUYUTh TToMotb B MIHTepHeTe (Hampumep, 1mo-
Cpe/ICTBOM cTaTell miu BompocoB Ha StackOverflow) u mpo6iemMaTiaHO 11 HAHATH
TOTO, KTO MOT ObI BaM MOMOUb (Bpojie pPabOTHUKA, KOHCYJbTAHTA WU KOMITAHWY
TEXHUUECKOU MOIIEPKKH ).

CJ105KHO TIPOBECTU TOYHOE CPABHEHNE MEKAY PA3HBIMU COOOMIECTBAMI, HO BBl MOKETE
3aMETUTh HEKOTOPbIE TEHIEHIIUH, UCTIOJb3YsI OUCKOBYIO cuctemy. B tabir. 1.1 cpaBHu-
BaroTCst momyJisipHble cpeactia [aC ¢ Mcmoib3oBaHueM JaHHBIX, KOTOPbIE st coOpaJl B Mae
2019 ropa. 311ech yUNTHIBAETCS, UMEET JI MHCTPYMEHT OTKPBITBIN UCXOHBIHN KOJI, C Ka-
KMMU [IpoBaiiiepaMy OH COBMECTUM, 0011[ee KOJIMYECTBO YYaCTHIUKOB IIPOEKTA U 3BE3/
B GitHub, ckonbko dukcanuii Koja 1 akTUBHBIX 3as1BOK ObLIO € CEPEMHbI allpesis 10
CepeIMHbl Mast, CKOJIBKO OTKPBITBIX OUOIMOTEK JOCTYIIHO AJIS 9TOI0 MHCTPYMEHTA, KO-
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JInaecTBO Bompocos o HeM Ha StackOverflow u B ckosbkux Bakaucusix Ha Indeed.com
OH yrioMuHaeTcs ',

EctecTBenHoO, 9TO Henmea bHOE CpaBHEHNE PAaBHO3HAYHBIX TTOKa3aTeaeit. Hampumep,
HEKOTOPBIE MHCTPYMEHTHI UMEIOT GOJIBIIIE OJIHOTO PEMO3UTOPHS, & HEKOTOPBIE UCITOMb-
3YIOT [IPyTHE METOJbI [IJIsT OTCJIEKUBAHUS OMUOOK U BOPOCOB. [TonckK BakaHCHUI 110
TaKkuM 001IeyToTpeOUMBIM cI0BaM, Kak chef win puppet, HeJb3st cUUTATh HAEKHBIM.
B 2017 rozy xox nposaiinepos Terraform 6ol pasaesies mo OTAebHBIM PEO3UTOPHSIM,
[03TOMY OIl€HKA aKTUBHOCTH JIUIIH 110 OCHOBHOMY PEIO3UTOPHIO OY/IeT KpaiiHe 3aHU-
JKEHHOU (MUHUMYM B JIECSTD Pas).

Ta6nuua 1.1. CpaBHeHwue coobuyects IaC

WUHCcTpyMeHT § = c , 3 §
s .|z (3% 5% |¢ | & &
] oS & g m S s S € ©
s |§ [$F & |Eg |83 |€3 (3@ |3
¥ o > I 0 - |m—- |bF (0O 0
Chef Otkp. |Bee |562 5794 | 435 86 3832% 5982 |4378°
Puppet Otkp. |Bce |515 5299 94 3144 6110° | 3585 42006
Ansible Orkp. |Bece 4386 |37 161 |506 523 206777 | 11746 | 8787
SaltStack Otkp. |Bce 2237 9901 608 441 3188 1062 1622
CloudFormation |3akp. |AWS |[? ? ? ? 377° 3315 | 3218
Heat Otkp. |Bce |361 349 12 600 |0 88 2201
Terraform Orkp. |Bce |[1261 16 837 | 173 204 14621 12730 | 3641

Boubiag yacTb aTHX JaHHBIX, BKIIOYAS KOJIMYECTBO YYACTHUKOB, 3BE3/l, ”BMEHEHHIT 1 3a51BOK,
GblIa B3s1Ta U3 PEIIO3UTOPUEB OTKPHITOTO HCXOIHOTO KOJIA K CUCTEM OTCIIEKUBAHUSI OTMOOK (B 0C-
nosuoM B GitHub) xaskzoro oraensroro utncrpymenta. Ilockomnbky mpoext CloudFormation
MMeeT 3aKPBITBIN NCXO/IHbIN KO, HEKOTOPBIE 3 9TUX CBEJIEHHIA JI/IsT HETO HEIOCTYITHBIL.

3I1o Kommuectso pykosozcTs B Chef Supermarket (bit.ly/2MNXWuS).

Yr06b1 M36€KaTD JOKHBIX cpabarbiBanmii 1 chef, s nckanr o chef devops.

Ha ocnose yuernoii 3armicu Puppet Labs B JIRA (bit.ly/2ZN3ppq).

Ito kosmuecTBO MoxyJel B Puppet Forge (forge.puppet.com).

Yro6bl n36eKATh JIOKHBIX cpabaThIBAHIH IJIst puppet, s nekad mo puppet devops.
ITO KOJIMUECTBO yHUBepcaabHbIX posieil B Ansible Galaxy (galaxy.ansible.com).

I10 KOJMUecTBO GopMmyJt B yueTHoIt 3anucu Salt Stack Formulas 8 GitHub (github.com/
saltstack-formulas).

ITO KOJIMUECTBO 1abI0HOB B yueTHoii 3anucu awslabs 8 GitHub (github.com/awslabs).

Ha ocuose cucremsr oresexusanust ommbok OpenStack (bit.ly/31jeDCH).

MtHe He yziaoch HaiiTi HI OJ[HO#T KoswTekin mabmonos Heat, moarotoBiieHHON coo011ecTBOM.
Yt06bI M36€sKaTD JOKHBIX cpabaTbiBanmii Ay heat, st uckas mo openstack.

IT0 KOIMUecTBO MoAyJIel B peectpe Terraform (registry.terraform.io).
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TeMm He MeHee HEKOTOPbBIE TeHIEHITUK OueBH/IHBI. Bo-1iepBbIX, Bee cpezictBa [aC B aTOM
CPaBHEHHMM MMEIOT OTKPBITBIA HCXOMHBII KOJ U COBMECTUMbBI CO MHOTUME OOJIauHbI-
MU IpOBalifilepaMy; UCKIIOUEHIE COCTABIIAET IPOEKT ¢ 3aKPBhIThIM UCXOIHBIM KOJIOM
CloudFormation, kotopsrit paboraet Tobk0 ¢ AWS. Bo-BTOpBIX, B TIJIaHEe MOIMYJISP-
HocTH Jaupyer mpoekt Ansible, 3a KOTOPBIM ¢ HEGOIBIIMM OTCTaBaHUEM CIeAYIOT Salt
u Terraform.

Eme OHa MHTEpEeCHaA TEHACHIIUA — BCE 9TU HI/I(I)pr ITIOMEHAJTINCH C MOMEHTAa BbIXO/1a
nepBoro usganus. B tabu. 1.2 mokasaHo OTHOCUTEIbHOE H3MEHEHIe KaXKI0To II0Ka3a-
TeJIs 110 CPABHEHUIO ¢ TO nHpOopMalueil, KoTopyio s cobpai B cenrssope 2016 roga.

Ta6nuua 1.2. Kak nsmeHnnmce coobuectsa IaC ¢ ceHTabps 2016 no maii 2019 roaa

UHcTpyMeHT =
§ S~ ~ 5 L s
H SO = = g s
© = = ] s 0 () 5]
¥ z 2 ® I - = Q I
[ G 0 gd o = ] T
s |8 |§ |§ |58 |88 |§ |83 |z
¥ o 5 M e m2 I he P
Chef Otkp. [Bece |[+18% |[+31% |+139% |+48% |+26% +43% | -22%
Puppet Otkp. |Bee |+19% |+27% |+19% |+42% |+38% |+36% | 19%
Ansible Otkp. [Bece |[+195% [+97% |+49% |+66% |+157% |+223% |+125%
SaltStack Otkp. |Bece |[+40% |[+44% |+79% |+27% |+33% |+t73% |+257%
CloudFor- 3akp. [AWS |? ? ? ? +57% |+441% |+249 %
mation
Heat Otkp. [Bece [+28% [+23% |-85% |+1566 % |0 +69 % | +2957 %

Terraform Otkp. [Bece |[+93% [+194% |-61% |-58% |+3555 % |+1984 % | +8288 %

ITO Hengea bHbIE JAHHBIE, HO MX AOCTATOYHO, YTOOBI 3aMETUTH YETKYIO TEH/IEHIIHIO:
Terraform u Ansible ucnbiTbiBatoT B3pBIBHON POCT. YBeJIUYEHUE KOJUUECTBA YUACT-
HUKOB, 3B€3/l, OTKPBITbIX OuboTek, Bonpocos Ha StackOverflow u Bakancuii nmpocro
samkanusaer'. Cerogasa o6a MHCTpYMEHTa UMeIOT GOJIbIIE U aKTUBHBIE COOOIIECTBA,
KOTOPBIE, Cy/Ist 110 TIPUBEICHHBIM BbIIIE TEHAEHIMSIM, TIPOJIOJIKAT PACTH.

Bbibop Mexay 3penocTbio U HOBU3HOM

Ete oamH kiroueBoit haktop mpu BeIGOpe 060N TEXHOTIOTHN — €€ 3PEIOCTb.

B tabur. 1.3 mpuBOASATCS AaTHI BBITyCKa HaYaIbHOW BEPCHUHU Kaxk10r0 HHCTpyMeHTa laC
1 UX BepCUN Ha JJAHHBIN MOMeHT (110 coctosgamio Ha Mait 2019 roza).

! Cumxkenne KosmdectBa Gukcanuii kozga u 3asiBok y Terraform BbI3Bano Juiinb teM hakToM,
YTO 5 U3MEPSIIO TOJIBKO OCHOBHOH Pero3nTopuii mpoekTa, Torza kak B 2017 romy xoz Bcex mpo-
BaiiziepoB OBLI pacpesiesieH TI0 OTAEAbHBIM PENO3UTOpHsiM. [109TOMY 3/1eCh HE yYUTHIBACTCS
OTpOMHast JIOJIst aKTHBHOCTHU B perodutopusix 6osee yem 100 mposaiinepos.
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Ta6nuua 1.3. CpaBHeHWe MHCTPyMeHTOB IaC B nnaHe 3pesiocT! No CoCTosiHMI0 Ha Mai 2019 roaa

WHcTpyMeHT HauvanbHbIi BbINyCK Tekyuwiaa Bepcus
Puppet 2005 6.12.0

Chef 2009 13.1.58
CloudFormation 2011 2?2?

SaltStack 2011 3000

Ansible 2012 29.5

Heat 2012 13.0.0

Terraform 2014 0.12.21

3/1ech CPaBHUBAIOTCS HE COBCEM PaBHO3HAUHBIE BEIIH, TOCKOJIBbKY Pa3Hble MHCTPYMEHTBI
UCIIOJB3YIOT PasHble METO/BI YIIPABJIEHI BEPCHAMU, HO HEKOTOPbIE TeHAeHIInN Opoca-
iored B riasa. Terraform, 6e3yciioBHO, SIBJISIETCS caMbIM MOJIOABIM uHCTpyMenToM IaC
B aToM cpaBHeHnn. OH Bee erte He noctut Bepenun 1.0.0, mosTomy He oxXuaiiTe rapaHTUi
cTabUIBHOTO UK 06paTHO coBMecTUMOro API, u mporpaMMHbIe OIIMOKK BCTPEYAIOTCS
OTHOCHUTEILHO 4acTO (XOTs OOJIBIIMHCTBO U3 HUX He3HAYUTe/IbHbIE). TO camoe caboe
Mmecto Terraform: HecMOTPsT Ha IOCTHIKEHIE OTPOMHON TOMYJISIPHOCTH 32 KOPOTKOE
BpeMsI U [IPUMEHEHUE TTePeJIOBBIX TEXHOJIOTHI, 3TO MEHee 3PEJIbIii TIPOEKT 10 CPABHEHNIO
¢ HEKOTOpbIMU JipyrumMu cpejctBamu laC.

COBMECTHOE MCMOJIb30BaHME HECKObKMX MHCTPYMEHTOB

S cpaBuuBan pagupie mHCTPYMeHTHI [aC Ha IPOTSIKEHUN BCEl 3TOM TJIaBbI, HO B peaib-
HOCTH IIPU MOCTPOEHUY CBOECH MHMPACTPYKTYPHI BaM, CKOpee BCero, puercs paboTarh
cpa3y ¢ HeCKOJbKUMHM U3 HUX. Y Kak/[Oro MPe/ICTaBICHHOTO 3/IeChb UHCTPYMEHTA eCTh
CBOU CUJIbHBIE U CJIabble CTOPOHBI, U BbI JIOJIKHBI BBIOPATDH MOIXOSIINAN JIJIsST BALIIX
3a/1a4 Bapuaur.

Jlajiee OMUCHIBAIOTCST TPU PACIIPOCTPAHEHHBIE KOMOUHAIIH, KOTOPBIE XOPOIIIO ¢e0s1 po-
ABUJIN B pAie KOMIIAHU.

MHnumanusauns pecypcoB NoC ynpaBneHne KoHburypaumen

ITpumep: Terraform u Ansible. Terraform uctmosib3yercst st pa3BepTHIBAHUS BCEiT BHY-
TpEeHHEH HH(PPACTPYKTYPbI, BKJIOUAs TOTIOJIOTHIO CeTH (TO €CTh BUPTYaJIbHbIE YaCTHBIC
obnaxka (virtual private cloud, uiau VPC), moaceru, Tab/miibl MapIIpyTU3AINHT ), XPAHU-
sia gauaeix (MySQL, Redis), 6anancuposinnku Harpysku u cepsepbl. Ansible 6eper
Ha cebsT pa3BepPTHIBAHNE BAIIUX TTPUIOKEHUH OBEPX HTUX CEPBEPOB, KAaK MOKA3aHO Ha
puc. 1.9.
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Mpwno- Mpwno- Mpwno- Mpwuno- Mpwno- @
XXeHue XXeHune XXeHue XeHune >XXeHune

ANSIBLE
Cepaep CepBep Cepaep CepBep Cepaep

.iﬂ TERRAFORM

)

CeTb, 6anaHCUPOBLUMKM HArpy3Kku, 6a3bl AaHHbIX,
nonb3oBaTenun, Npasa AocTyna u T. 4.

Puc. 1.9. CoBmecTHOoe ncnonb3oBaHue Terraform u Ansible

ITOT IOAXOJ IO3BOJAET OBICTPO MPUCTYIUTH K PaboTe, IOCKOAbKY BaM He HYKHa
HUKaKas gonosHuTe bHas nadpacrpykrypa (Terraform u Ansible — cyry6o kinent-
CKHUe MPUIoKEHUA) U 002 HHCTPYMEHTa MOKHO MHTEIPUPOBATh MHOKECTBOM PasHbIX
crroco6oB (Hanpumep, Terraform HasHayaeT BalIuM cepBepaM CIIELUAIbHbIE TEIH, KO-
topbie Ansible ncronbayer ais moncka u KOHGUTYpaIu 3Tux cepBepoB). OCHOBHOI
HEJOCTaTOK COCTOUT B TOM, 4TO IpuMeHeHue Ansible 00bIYHO MOApasyMeBaeT MHOIO
IPOLIEAYPHOTO KOJA U U3MeHsIeMbIe CEPBEPDI, I0ITOMY paclIMpPeHIe KOLOBOii Oassl,
UHGPACTPYKTYPHI U Ballleil KOMaH/bl MOKET OCTIOKHUTD 0OCTyKUBAHUE,

MHu1umManusauma pecypcoB N WabnoHn3aLmns cepBepoB

ITpumep: Terraform u Packer. Packer ucrospayercst 1uisl yIIaKOBKY BaIlUuX IPUIOKEHII
B Buzie 00pazos BM. 3arem Terraform passeprbiBaeT: a) cepBepbl ¢ IIOMOILbIO 9TUX 00-
pasoB; 6) BCIO OCTAIbHYI0 HHPPACTPYKTYPY, BKIOUYAs TOHOJIOTHIO ceTr (To ecTh VPC,
nozcetu, TabaUIIbl MapIIpy TU3aIK ), XpaHuaniia gaHHbix (kak MySQL, Redis) u 6a-
JIAHCUPOBIIMKY HArPy3KKU. JTO MPOUJLTIOCTPpUpoBano Ha puc. 1.10.

HashiCorp

BM BM BM BM BM A\ Packer

Cepaep Cepaep Cepaep CepBep Cepaep

.iﬂ TERRAFORM

)

CeTb, 6anaHCUPOBLLVKN HArpy3kn, 6a3bl AaHHbIX,
rnonb30oBaTenu, Nnpaea 4ocTyna u T. 4.

Puc. 1.10. CoBmecTHOoe npumeHeHune Terraform u Packer

ITOT MOAXO/] TOKE MO3BOJISIET OGBICTPO MPUCTYTIUTH K PaboTe, Tak Kak BaM He HYKHA
HUKakas jgonosnuresbias undpacrpykrypa (Terraform u Packer gsisiorcs cyry6o
KJIMEHTCKUMY TTPUIosKeHusiMi ). TTo3ke B 9TOH KHUTE BB CMOXKETe BIOBOID TIOTIPAK-
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TUKOBATHCS B pasBeprhiBanuu 06pa3oB BM ¢ nmomotrsio Terraform. Kpome toro, Bb
MoJTyYaeTe HeM3MeHsIeMy10 HHGPACTPYKTYPY, UTO YIIPOCTUT ee obcayxuBanue. Omma-
KO Y 9TOH KOMOWHAIINN €CTh [IBA CYIECTBEHHBIX HEMOCTATKA. BOo-TepBhIX, Ha COOPKY
U pasBepThiBatue 06pa3oB BM MOKeET yXOIUTh MHOTO BDEMEHMU, UTO 3aMEIJIUT BBITTYCK
obHOBIIeHNH. BO-BTOPBIX, KAK BbI YBUUTE B OCIEAYIOIINX IaBax, Terraform momuep-
JKUBAeT OTPAHUYEHHBII HAOOP CTpATETHiT pa3BepThIBaHIsI (HATIPHIMED, CaM 10 cebe ITOT
WHCTPYMEHT He TIO3BOJISIET Pealn30BaTh «CHHE-3e/IeHbIe» OOHOBIECHHUS ), MTOITOMY BaM
npuercst 6o HAMUCATh MHOTO CJIOXKHBIX CKPUTITOB, TGO 0OPATUTHCSA K CPEICTBAM
OPKeCTPAIIH, KaK 9TO OY/IET TIOKA3aHO Jajee.

WNHMUManusaums pecypcoB noc WabnoHnsaums
CepBepoB M/OC OpPKeCTpauus

ITpumep: Terraform, Packer, Docker u Kubernetes. Packer ucrosbsyercst 1ist co3nanust
obpazos BM ¢ ycranosientbivu Docker 1 Kubernetes. 3arem Terraform passeproiBaert:
a) cepBEPBI € MMOMOIIIBIO 3THX 00pasoB; 0) BCIO OCTAIbHYIO UH(MPACTPYKTYPY, BKIOUAS
tonosioruto cetu (VPC, moacer, TabinIlbl MapIIpyTH3aI[iu ), XPaHUJIUIIA TaHHBIX
(MySQL, Redis) u 6anancuposimku Harpyskiu. Korga cepsepsl 3arpyssrcst, oHu chop-
mupyioT kiaactep Kubernetes, KoTopbiM BbI Gy/ieTe 3amycKaTh U aJIMHHUCTPUPOBATE CBOM
IpUJIOKeHUs B Bujie KoHTeiinepos Docker (puc. 1.11).

|K0HTeMHep| |K0HTeﬁHep| |K0HTeﬁHep| |K0HTeﬁHep|

docker
|K0HTeﬁHep| |K0HTeﬁHep| |K0HTeﬁHep| |K0HTeﬁHep| |K0HTeﬁHep|
BM BM BM BM BM .] Packer
CepBep Cepsep Cepsep Cepsep CepBep

.i! TERRAFORM

)

CeTb, 6anaHCUMPOBLLMKN HAarpy3kn, 6a3bl AaHHbIX,
nosnb3oBaTtenu, npaea AocTyna u T. 4.

Puc. 1.11. CoBMecTHOe ucnonb3oBaHue Terraform, Packer, Docker 1 Kubernetes

ITpenMyIIecTBO ATOTO TIOAX0/Ia B TOM, uTo 06pas3bl Docker cobuparorest J0BOJIBHO ObI-
CTPO, MOATOMY MX MOJKHO 3aIIyCKaTh U TECTUPOBATH Ha JIOKAJILHOM KOMITbOTEpE. BbI
TaKKe MOKETe UCTIOJIb30BaTh boraThie Bo3MokHOCTH Kubernetes, Bkitowas pasinytbie
CTPpATETru Pa3BEPThIBAHMNA, aBTOBOCCTAHOBJICHUE, aBTOMaCUlTa6I/Ip0BaHI/Ie nT. A. He[[O‘
CTaTKHU CBSI3aHBI C TIOBBIIIEHUEM CJIOKHOCTH — KaK ¢ TOYKH 3PEHUsI MHPPACTPYKTYPbI
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(pasBeprbiBatue Kiactepo Kubernetes siBjistercst CIOKHBIM U IOPOTUM, XOTSI OOJIBIITITH-
CTBO OCHOBHBIX OOJIAYHBIX TPOBAN/IEPOB TENePh IPEA0CTABIAIOT YIIPABJIsIeMble CEPBHCHI
Kubernetes, Ha KOTOpble MOKHO BO3JIOKUTH YacTh 9TOi pabOThI), TaK U B CMBICJIE J10-
nosHuTesbHbIX cioeB aberpakiyn (Kubernetes, Docker, Packer), koTopsie HeoOXoanmo
U3y4arh, 0OCAYKUBATh U OTJIAKIBAT.

Pe3tome

Huke nokasana cBojiHast Tabsiiia cambix nomyasiphbix cpeacrs IaC (tabir. 1.4). 3amersre,
UTO 371€CH TIPUBOIATCS CIMAHOAPMHBLE T CAMbIE PACIPOCMPAenHble CTTIOCOOBT NX TPUMeTHe-
Hust. Kak yske yIOMUHAIOCH paHee, JaHHbIe HHCTPYMEHTBI JI0CTaTOUHO THOKIE, UTOOBI UX
MOJKHO OBLIIO TIPUMEHSITD U B IPYTUX KoHburyparusx (Hampumep, Chef mosxHo 3ammyckath
6e3 TIeHTPATBHOTO cepBepa, a Salt moIep:KuBaeT HEM3MEHTEMYIO HHMPACTPYKTYPY).

Ta6nuua 1.4. CpaBHeHve Hanbonee pacnpocTpaHeHHbIX CNOCOB0B NCMOIb30BaHUS CaMbIX
nonynspHeIx cpeacts IaC

UHcTpy- |Koa |O6na- |Tun UHdpa- A3bIK AreHT | Bepn. | Coo6wie- |3pe-
MEeHT Ka CTPYKTypa cep- | cTBO nocrtb
Bep
Chef Ortkp. | Bee Yup. | Usmensi- [Tpouenyp- | Ects | Ectb | Bosbioe | Boico-
KOH®. |emas HBI Kas
Puppet Ortkp. | Bee Ymp. W3amensi- [exmapa- | Ectp |Ects | Bonbiioe Beico-
KoHO. |emas THUBHBII Kast
Ansible Ortkp. | Bee Yup. | Usmens- [Tponenyp- | Her | Her |Orpomnuoe | Cpen-
koug. |emas HBI HAS
SaltStack | Orkp. | Bee Yup. | Usmens- Neknapa- | Ecrts | Ecto | Boabmoe | Cpen-
KkoH(. |emas THUBHbII HsSt
CloudFor- | 3akp. | AWS |UWuun. |Heusmensi- | leknapa- |Her |Her |Manenskoe | Cpes-
mation pec. emas TUBHBIH HAS
Heat Ortkp. | Bee Wuun. | Hemamensi- | leknapa- | Her | Her | Manenbkoe | Hus-
pec. emas THUBHBIN Kas
Terraform | Otkp. | Bece Wuvn. | Hemamens- | lexmapa- | Her | Her |Orpomnoe | Hus-
pec. emast TUBHbBII Kast

B kommnanun Gruntwork HaM HYKHO GbLJIO OTKPBITOE, He IPUBSA3aHHOE K KOHKPETHOMY
06J1aKy CPEACTBO MHUIUANUSAIMK PECYPCOB, KOTOPOE HOAAEPKUBAET HEU3MEHIEMYIO
UHOPACTPYKTYPY, AeKIapaTUBHBIN SA3bIK, aDXUTEKTYPY, He TPEOYIONYI0 HAJTHUUsI
LEHTPAJIbHBIX CEPBEPOB U areHTOB, U MMeeT OOJIbIIoe COOOIIECTBO U 3PENYI0 KOIOBYIO
6asy. Kak mokasbiBaer a0, 1.4, mpoext Terraform xots 1 Henpea bHbIN, HO UMEHHO OH
GOJIBIIIE BCETO YIOBIETBOPSIET HAIIIUM KPUTEPUSIM.

[Toaxoaut i on Moz Bammu Kputepun? Ecim ma, To epexonTe K riaBe 2, B KOTOPOI
BBl HAYYNTECH €TO UCTIOJIb30BATh.
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B 9701l riiaBe Bbl HayurTech OCHOBaM ripuMenenust Terraform. ToT HHCTPYMEHT TIPOCT
B M3YyYEHUHU, I09TOMY 3a cJieytonue 40 cTpaHull Bbl [IpoiiieTe IIyTh OT BbIIIOJTHEHUS
BallliX MEPBBIX KOMaH/I JI0 PAa3BEPTHIBAHUS KJIacTepa CEPBEPOB ¢ GaTaHCHPOBITMKOM
HArpy3KH, KOTOPBIN pactpeesisieT Mesky Humu tpabuk. Takas nadpactpykrypa 6yaer
XOPOTIell OTIPaBHO TOUKOM JIJIS 3aMyCKa MACIITAOUPYEMbIX BHICOKOJOCTYITHBIX Be6-
cepBUCOB. B cireyonux riaBax Mbl IPOAOJIDKUM YJIYyUYlIaTh 9TOT IIPUMeEP.

Terraform ymeer MHUITMATHZUPOBATH HHPPACTPYKTYPY KaK B MyOIUUHBIX 06J1aKaX, BPO-
ne Amazon Web Services (AWS), Azure, Google Cloud u DigitalOcean, Tak 1 B 4acTHBIX
obraunbIX mratdopMax u cucreMax Bupryanusaiun Bpoge OpenStack u VM Ware.
[TpakTnyecku Bo Beex MpUMepax Koja B KHUTe GyeT ucnosb3osatbes AWS. 310 xo-
porituii BeI6op uist u3yuensi Terraform 1o cyieyionmM npuamHaM.

O AWS, BHe BCAKHMX COMHEHUI, SIBJIIETCS CAMbIM MOITYJ/ISIPHBIM [IPOBaiizepoM 0b1ad-
HO#t nHGpacTpykTypsl. ETo 107151 Ha phiHKe 06IauHbIX PElieHni cocTaBsier 45 %,
4yT0 GOJIBIIE, UeM Yy Tpex Ommkaiinmx KoukyperTtos (Microsoft, Google u IBM),
BMecTe B3AThIX (http://bit.ly/2kWCuCm).

O AWS npegocra/iger MUpoYaiiimii ClieKTp HaJesKHbIX U MacIiTaOUPyeMbIX CePBH-
coB ¢ 001auHbIM pasMerierreM, Biaroyas Amazon Elastic Compute Cloud (Amazon
EC2), KoTopbIii MOSKHO UCTIOJIB30BAThH /LI PAa3BEPTHIBAHIS BUPTYAJIbHBIX CEPBEPOB,
Auto Scaling Groups (ASGS), ynpolaoiuii yipasjieHue KJ1acTepoM BUPTYaIbHbIX
cepsepos, 1 Elastic Load Balancers (ELBs), ¢ HOMOILbI0 KOTOPOIO MOKHO pacipe-
AeJsiTh TpahUK MEK/LY BUPTYAIbHBIME CEPBEPAMU KJacTepal.

Ecim rexnosorun AW'S KkaxyTcs BaM 3amyTaHHbIMU, 00s13aTe/IbHO IourTaiite crarbio AW'S
in Plain English 1o anpecy expeditedsecurity.com/aws-in-plain-english/.
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Q B uepsbiii rox ucnonbzosanus AWS npeasnaraer meapbiii GecrmatHbiii Tapud
(https://aws.amazon.com/free/), KOTOPBIIT TTO3BOJISIET BBITIOJIHUTD BCE 3TH MTPUMEPBHI
6e3 eHeskKHbIX 3aTpaT. Eciu BbI yoke rcueprnaiu cBou GecTiTaTHBIE KPEIUTh, paboTa
C IpUMEPAMU U3 9TON KHUTH OY/IET CTOUTH He I0POKE HECKOJIBKUX JI0JIAPOB.

He Hy’KHO BOJIHOBATbCsI, €CJIM BbI TIpexk/e He ucnosbsosaaun AWS wiu Terraform. ot
yueOHMK IIONOMAET [/l HOBUYKOB B 00eUX TEXHOIOrHAX. S IIpoBey Bac yepes TaKue
JTallbl, KaK:

MO/IFOTOBKA Ballell yueTHoit 3anmucu B AWS;

ycranoBka Terraform;

pasBepThIBAHNE OJIHOIO CEPBEPA;

pasBepThIBAHNE OIHOIO BebO-cepBepa;

pasBepThiBaHUe KOHOUIYPUPYEMOTO BeO-cepBepa;

pasBepThIBaHUE KilacTepa BeO-CepBepoB;

pa3BepTbIBaHNe 6aJIaHCI/Ip0BH.[I/IKa Harpysku;

O 000000 ~Oo

ymajienne HeHYKHBIX PECYyPCOB.

Mpumep xopa

HanomuHato, 4To BCce NpMMEpbI Kofa M3 3TOM KHWUMM AOCTYMHbI Mo agpecy github.com/
brikis98/terraform-up-and-running-code.

MNoaroTtoBka Bawlen yyeTHoM 3anucu B AWS

Ecau y Bac Het yuyeTHol 3anucu B AWS, npolinnTe Ha CTPAHUILY aws.amazon.com
u 3apeructpupyiitecb. Cpasy mocie perucTpalu Bbl BXOAUTE B CUCTEMY B Kaye-
CTBE KOPHEB020 NOAb308amess. ITa ydeTHas 3alUCh II03BOJILET JeaTh 4YTO YTOJIHO,
MO3TOMY € TOYKHU 3PeHUsT 6E30TMaCHOCTH ee JIydlile He MCI0Jb30BaTh PEryJsipHo.
Omna Bam OyeT HYKHA MOIbKO IS CO3MAHUS APYTUX TOTH30BATENbCKUX YIETHBIX
3aluceil ¢ OrpaHMYeHHbIMY IIPABaMU, Ha OJIHY U3 KOTOPBIX BbI IOJKHBI HEMEJICHHO
MEPEKTIOUNTHC .

Yrob6bt co3aaTh GoJTee OTPAHUIEHHYIO YIETHYIO 3aTUCh, CJEAYET UCTOTb30BaTh CEPBIUC
Identity and Access Management (IAM). IAM — 5T0 TO MecCTO, IJie IPOUCXOAUT YIIPaB-

! TlogpobGHee 0 peKOMEHIYEMBIX MOAXO0AAaX K YIPABJICHHIO OIb30BaTeassMu B AW'S MOKHO

HOYMUTATh 110 cchlake amzn.to/21v]8RE.
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JICHVE YYETHBIME 3allUCSIMU M0Jb30BaTes el U ux npasamut. UToObI CO3aTh HOBOTO
noavsosamens IAM, niepeiigure B Koncosib IAM (https://amzn.to/33fM2jf), niesikHuTe Ha
ceplike Users (ITosb3oBaTenn) u 3ateM HakMuUTe KHOTIKY Create New Users (Cosnathb
HOBBIX [TOJTb30BaTe el ). BBeMTE MMST 1MOJIh30BaTE ST U yOEIUTECH, UTO (hJIaKOK Generate
an access key for each user (CreHepupoBaTh KJII0Y IOCTYTA JJIST KAXKIOTO TIOJIb30BATEIS )
YCTaHOBJIEH, KaK MoKa3aHo Ha puc. 2.1. melite B Bumy, uto AWS BHOCUT KOCMeTHYe-
CKHUE U3MEHEHUS B CBOIO BE6-KOHCOJh, TOATOMY Ha MOMEHT YTEHUST 9TONH KHUTH CTpa-
Hutbl [AM MoryT HEMHOTO OTJIMYATHCS.

® 0@ ¢ 1amManagement Console % | Yevgeniy

= C | @ hitps://console.aws.amazon.com/iam/home?region=us

Yevgenly Brikman ~  Global »  Suppaort «

Enter User Names:
1. yevgeniy brikman

Create User
2
a
4
5

Maximum 64 charactars sach

@ Generate an access kKey for each user
Users need access keys io make secure REST or Query profocol requests to AWS sarvice APls.

For users who nead access to the AWS Management Consale, create a password in the Lisars panel after completing this
wizam.

Puc. 2.1. Co3gaHune HOBOro nonb3oBaTens IAM

Haxxmmure kHonky Create (Cosnath). AW S nokakeT BaM y4eTHbBIE JaHHBIE I0CTYTIA ATOTO
0JIb30BATEIST, KOTOPBIE, KAK BUIHO Ha puc. 2.2, coctost us ID xmoua docmyna (Access
Key ID) u cexpemmuozo xmoua docmyna (Secret Access Key). VX ciiemyer HEMEIJIEHHO CO-
XPaHWTh, MOCKOIBKY MX GOJIBIIIE HUKOT/IA HE TOKAKYT, a OHU B 9TOM PYKOBOJCTBE €IIle
noHano6sTcs. [ToMHUTE, 4TO 9TU JaHHBIE JAIOT AOCTYII K Balleii ydeTHoi sarmic B AW'S,
[OATOMY XpaHUTE UX B 6e30TacHOM MecTe (HAaprMep, B IUCTIETYEPE TIAPOJIei, TAKOM KaK
1Password, LastPass miu OS X Keychain) u HUKorjga HUKOMy He JaBaiire.

CoxpaHUB CBOM yUeTHbIE JaHHbIE, HAKMUTE KHOIKY Close (3akpbiTh). Takum 06pasoM
BBI TIepelizieTe k cnucky noJib3oBateseir [AM. IllenkanTe Ha MMenn 1ToT30BaTEIS, KO-
TOPOTO TOJIBKO UTO CO3JaJH, U BbibepuTe BKaaAKy Permissions (IIpasa nocryma). Hosbie
nosib3oBaresn IAM 110 yMOJTYaHUIO JIUIIEHBI BCSIKUX MTPaB U, CJIEI0BATEIbHO, HE MOTYT
HUYETO JIeJIaTh B paMKax yueTHol 3arcu AWS.
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® O ® / ¢ iammanagement Console %\ | Yevgeniy |
[ C | @ https://consoie aws. amazon.com/iam/homerregionsus-east-1#users Lodi » Bw

Yevgenly Brikman ~  Global ~

‘Your 1 User(s) have bean creatad successfully.
This is the last time these User security dentials will be for d load,
You can manage and racreats these credentials any time.

¥ Hide User Security Credentials

Create User

2 yevgenly.brikman

Accass Key I AKIAIUZESQALETWSOMAQ
Secret Access Key:  Zdp/gpM +SriMM4KUIV/omObDzxbnSskBSzFHI3Avp

(=10 Download Credentials

Puc. 2.2. XpaHuTe CBOM yyeTHble AaHHble AWS B HaIeXXHOM MecTe. HUKOMY KX He NokasblBaiiTe
(He BOMHYWTECh, T€, YTO HA CHUMKE 3KpaHa, — HEeHACTosILLKE)

Yro6bl BbIAATH 10JIb30BaTeN0 IAM Kakue-To 1paBa, Bbl J0JKHBI CBS3aTh €r0 YYETHYIO
3aIUCh € OJIHON WM HecKObKkuMY nosntukamu [AM. IHogumuxa IAM — 910 OKyMeHT
B hopmare JSON, KOTOPBIH OITpeIesIseT, YTO TOTB30BATEIO TO3BOJICHO, & YTO — HET. Bbl
MOZKETE CO3/IaBaTh CBOU COOCTBEHHbIE MOJUTUKK UK OOOUTHUCH Y3Ke TOTOBBIMU, KOTOPbIE
HA3LIBAIOTCS YNPABGIACMbIMU NOTUMUKAMU' .

[l BbIIOJIHEHMS TPUMEPOB U3 9TOM KHUTH BaM HY>KHO Ha3HAYUTDb CBOEMY I10J1b30Ba-
temo TAM cnenyiomue ympasisieMble TOTUTUKE (pUC. 2.3).

AmazonEC2FullAccess — TpeGyeTCst JIJIst STOIT TJIaBbL.

AmazonS3FullAccess — TpebyeTcs AJIs IIaBbl 3.

AmazonDynamoDBFullAccess — TpeOyeTcst sl IJIaBbl 3.

AmazonRDSFullAccess — TpeGyeTcst LISt TJIaBbI 3.

CloudWatchFullAccess — TpeOyercs JJis IJIaBbl 5.

O 0000 D

IAMFullAccess — Tpe6yeTCH JUTS TJIaBBI 5.

Bospiire o moautnkax [AM MoxHO y3HaTh Ha caiite AW'S mo agpecy docs.aws.amazon.com/
IAM /latest/UserGuide/access_policies_managed-vs-inline.html.
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@ ® g aMMmagement Conscle % Vevgendy

“ © @ hitps:fconsole.se: i Tregion=us-east-1# fusersteralonmm-up-and-running + O 8 ¢

Resource Groups ~

Attach Policy Attach Policy

Salect one or more policies to attach, Each user can have up to 10 poficies attached.

Filter: Policy Type = Showing 216 results
Policy Name & Attached Entities & Creation Time Edited Time ¢
W §i  AmaronEG2FuliAccess 5 2015-02-06 18:40 UTG 2015-02-06 18:40 UTC
o (T} AmaronS3FullAccess 4 2015-02-08 18:40 UTC 2015-02-06 18:40 UTC
W §8  CloudWaichFullhccess 3 2015-02-06 18:40 UTC 2015-02-06 18:40 UTC
V) 1 IAMFullAccess 3 2015-02-06 18:40 UTC 2015-02-06 18:40 UTC
@ §  AmazonDynamoDBFullAcoess O 2015-02-06 18:40 UTC 2015.11-12 0247 UTC
W @ AmazonADSFullAccess ] 2015-02-06 18:40 UTC 2015-11-11 23:39 UTC
[ZUW  ttach Policy

Puc. 2.3. Ha3zHaueHne HecKonbKmx yrnpasnseMblx nonMtuk IAM BawemMy HoBoMy nosib3osaTtento IAM

3aMeuyaHue 0 BUPTyasibHbIX YaCTHbIX 06/1aKax Mo yMOJIYaHUIO

Ecnu Bbl CNONb3yEeTE CYLWECTBYHIOLLYHO YYETHYHO 3anucb AWS, y Hee yxxe A0MKHO ObiTb
obnako VPC no ymonyanuto. VPC (Virtual Private Cloud — BupTyanbHoe yacTHoe 06-
Nako) — 3TO M30/MpoBaHHas 0611acTb Ballelt yyeTHol 3anuc AWS ¢ cobcTBEHHbIMU
BMPTYasibHOM CETbIO U NPOCTPaHCTBOM IP-azpecoB. MpakTuyecku ntoboi pecypc AWS
pa3sepTbiBaeTcs B VPC. Ecnn He yka3aTb VPC siBHO, pecypc 6yaeT pa3sepHyT B VPC
MO YMONYaHWUIO, KOTOPOE SIBAISIETCS YaCTbio BCEX HOBbIX YYeTHbIX 3anucent AWS. VPC
Mo YMOMYaHWIO MPUMEHSIETCS BO BCEX MpMMEepax B 3TOW KHUre, Mo3TOMY, eciv no
KaKoW-TO MpUYMHE Bbl €ro yzanunim, nepeksitounTech Ha APYron pervoH (y Kaxzaoro
pernoHa csoe obnako VPC no yMon4aHuio) uimn co3aaiTe HoBoe B Be6-koHconm AWS
(https://amzn.to/31IVUWW). B npoTMBHOM Cnyyae BaM npuaeTcs 0OHOBUTb MOYTU
BCE NpuMepbl, 406aBMB B HMUX NapaMeTp vpc_id unm subnet_id, koTopblii ykasbiBaeT
Ha nonb3oBaTtenbckoe VPC.

YcTaHoBka Terraform

Bbr Moskete 3arpysuth Terraform na pomarseil ctpaHuiie mpoekra 1o ajgpecy https://
www.terraform.io. IT[eJIKHUTE Ha CCHIIKE [JIsI 3aTPY3KH, BBIOEPUTE MOAXOASIIIIT TTaKeT
JIJIST CBOEH OTTepaIlimoHHON crcteMbl, coxpaanTe ZIP-apxuB u pacnakyiiTe ero B marky,
B KOTOPYIO XOTUTE ycTanoBuTh Terraform. ApXuB coiep:KuT e[MHCTBEHHbII IBONYHBIN
aiin mox HazsaHweM terraform, KOTOPBIH caenyeT 06AaBUTH B TEPEMEHHYIO CPEIbI
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PATH. Kak Bapua#r, mompo0yiire ouckats Terraform B guctierdepe maketos csoeir OC;
HanpuMep, B OS X MOKHO BBITIOJTHUTH brew install terraform.

Yro6er yoeauThes, 9To Bee paboTaeT, 3amycTuTte KoMaHay terraform. Bl 10/KHBI YBH-
JIeTb UHCTPYKIIMHU 110 TIPUMEHCHUIO:

$ terraform
Usage: terraform [-version] [-help] <command> [args]

Common commands:

apply Builds or changes infrastructure

console Interactive console for Terraform interpolations
destroy Destroy Terraform-managed infrastructure

env Workspace management

fmt Rewrites config files to canonical format

(...)

Yro6sl cucrema Terraform Morjia BHOCUTh M3MEHEHUST B Ballly yueTHYI0 3amich AWS,
HYJKHO IIPOIIMCATDh B IIEpeMEHHBIX cpe/ibl AWS_ACCESS_KEY_ID 1 AWS_SECRET_ACCESS_KEY
yueTHble JaHHble /1 1nosb3osaress IAM, kotoporo Bel cozfianu panee. Hanpumep, Bot
KaK 3TO MOKHO c/ieiath B TepmuHase Unix/Linux/macOS:

$ export AWS_ACCESS_KEY_ID=(your access key id)
$ export AWS_SECRET_ACCESS_KEY=(your secret access key)

NwmeiiTe B BUY, 9TO 3TH TIepeMEHHBIE CPEIBI IEHCTBYIOT TOJIBKO B TEKYTIEH KOMaH/IHON
060JI0YKe, TOITOMY TOCTIE TEPE3arpy3Ki KOMITBIOTEPA WJIM OTKPBITUST HOBOTO OKHA
TepMUHAaJIa IPUJIETCST CHOBA UX 9KCIIOPTUPOBATD.

Cnoco6bl ayTeHTUdhMKauumn

MoM1Mo nepeMeHHbIX cpespl, Terraform NoaaepXXMBaET Te e MeXaHU3Mbl ayTEHTUdMKa-
LMK, YTO U BCE YTUNUTLI KOMaHAHOM cTpoku 1 SDK anist AWS. TakuMm 06pasoM, Bbl CMOXETE
ucronb3oBathb daitn $HOME/.aws/credentials, KOTOpbIi aBTOMATUYECKM FrEHEPUPYETCS,
ecnm 3anyctutb AWS CLI ¢ koMaHaoii configure, unm ponu IAM, KOTopble MOXXHO Ha3Ha-
unTb Moyt tobomy pecypcy B AWS. MoapobHee 06 a3tom — B cTatbe A Comprehensive
Guide to Authenticating to AWS on the Command Line no agpecy http://bit.ly/2M11muR.

Pa3BepTbiBaHME OAHOIo cepeepa

Kox Terraform tmriercst Ha sisvixe kongueypavyuu HashiCorp (HashiCorp Configuration
Language, min HCL) u xpanutcs B daiiax ¢ pacimpenueM . tf!. ITo geknapaTuBHBIN

! Kon Terraform Mmoo taksxke nucath Ha unctoM JSON 1 XpaHuTh B (haiisiax ¢ pacurmpeHnem
tfjson. Bomsre o currakcice HCL u JSON Mmoo y3uath Ha caiite Terraform: bit.ly/2MDZyaN.
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SI3BIK, TOATOMY Ballla 3a/[a4a — OMUCATh HYKHYIO BaM HH(pacTpykTypy, a Terraform
pasbepercst ¢ TeM, Kak ee cosfarb. Terraform ymeer cozmaBath HHPPACTPYKTYPY Ha
pasHooOpasHbIX maaTdopmax (MU nposatidepax B TEPMUHOJOTUH IPOEKTA), BKIIOUAs
AWS, Azure, Google Cloud, DigitalOcean u muoOTHE ApyTHE.

Kopn Terraform moskHO micath B IpakTHYECKH JI0O0M TEKCTOBOM pefiaktope. Ecim nowic-
KaTh, MOKHO HAITH TIO/ICBETKY cuHTakcuca Terraform syist GosibiimucTBa pejaktopos (06-
paTtuTe BHUMaHME, YTO BaM, BO3MOKHO, HY;KHO nckathb 1o ¢jioBy HCL, a He Terraform),
BKJIFOUast vim, emacs, Sublime Text, Atom, Visual Studio Code u IntelliJ (y mocientero
JIaske eCTh MOIePKKa pehaKTOPUHTA, TIONCKA BXOKICHUH U TIepexo/ia K 00bsBICHHIO).

[TepBbiM iesioM Tipu rcnosb3oBarnuu Terraform o6bIYHO ciieyeT BHIGpATh MpoBaiiaepa
(OIHOTO MM HECKOJBKO), ¢ KOTOPBIM Bbl X0TUTE paborarh. CozpaiiTe MyCTyIO IAIKY
U TIOMecTHTE B Hee (ailsr ¢ uMeHeM main. tf 1 cIeyIoNmM coepKaHmeM:

provider "aws" {
region = "us-east-2"

}

I10 rosoput Terraform o TOM, 4TO B KayecTBe MPOBaiiziepa BB COOMPAETECH UCTIOMb-
3o0BaTb AWS 1 X0TUTE pa3BepThIBaTh CBOIO HH(MPACTPYKTYPY B pErHOHE us-east-2.
Boruncauresnbubie menTpsl AWS pasbpocanbl o BCceMy MUPY U CTPYTITUPOBAHBI 10
pernonam. Pezuonvt AWS — 210 oTebHbIe reorpadudeckre 06IacTi, Takue KaK us-
east-2 (Oraiio), eu-west-1 (Upaanang) u ap-southeast-2 (Cumneit). BuyTtpu kaxaoi
006JIaCTH HAXOIUTCST HECKOJIBKO U30JIMPOBAHHDIX BHIUMCIUTEIBHBIX I[EHTPOB, U3BECTHBIX
KaK 30HbL JOCMYynHOCMU: HATIPUMED, us-east-2a, us-east-2b u T. L.

Kaskaplil TUIl 1poBaii/iepoB I0/IepKUBAET CO3/laHie PAa3HOTO BU/A Pecypcos, TaKuX
KaK cepBepbl, 6a3bl JAHHBIX ¥ HaTaHCUPOBIMKY HArPy3KH. OGOOMEHHBIN CUHTAKCHC
cosmanust pecypcea B Terraform Boirsisiut tax:

resource "<PROVIDER> <TYPE>" "<NAME>" {
[CONFIG ...]
b

PROVIDER — mMs mipoBaiijiepa (IIpenosroKuM, aws ), TYPE — THIT pecypca, CO3/1aBaeMOro
B 9TOM TIpoBaiiziepe (Bpose instance), NAME — ueHTU(MHUKATOP, C TIOMOIIBIO KOTOPOTO
BBI XOTHUTE CCBLTAThCSA Ha pecypce B koje Terraform (ckaskem, my_instance), a CONFIG
COJIEPIKUT OIUH MJIN HECKOJILKO apeyMenmos, IIPe/lyCMOTPEHHBIX CIIEIUATIBHO JIJIS 9TOTO

pecypca.

Hanpumep, uto6sr passepayTh B AWS onuH (BUpTyasbHbIN) cepep (axsemnisap EC2),
yKaxkuTe B (paitie main.tf pecypc aws_instance:

resource "aws_instance example" {
ami = "ami-@c55b159cbfafelfo"
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instance_type = "t2.micro"

}

Pecypc aws_instance nojjiep:kuBaeT MHOIO Pa3HbIX apryMeHTOB, HO II0Ka YTO BaM
HY’KHBI TOTBKO [IBA U3 HUX, KOTOPBIE SIBIISTIOTCST 00S13aTETbHBIMA.

Q ami. O6pas Amazon Machine Image (AMI), koTopblii OyueT 3airylleH Ha cepBepe
EC2. B AWS Marketplace (https://aws.amazon.com/marketplace/) MOKHO HaiiTh IJ1aT-
Hble u GecrimaTHbie 06pasbl. Bl Takske MoxkKeTe co3/1aTh COOCTBEHHBIH HK3EMILISAP
AMI, npumMensas Takue HHCTPYMeHThI, Kak Packer (06cyskaenne 06pas3os u mabio-
HU3AIUU CEPBEPOB HIuTe B mojpaszese «CpeacTsa mabJOHU3AINN CEPBEPOB»> Ha
c. 31). Kop, ipencrapiieHHBIIH Bbillle, HA3HAYAET TapameTpy ami ugentudukatop AMI
Ubuntu 18.04 B us-east-2. 9ToT 06pa3 MOKHO KCII0Jb30BaTh GECILIATHO.

QO instance_type. Tumn cepsepa EC2, KOTOpBI HYKHO 3aIIyCTUTD. Y Ka3KJOTO THTIA
€CThb CBOII 00EM PECYPCOB MPOIECCOPA, MAMSITH, AUCKOBOTO IIPOCTPAHCTBA U CETH.
Bce nmoctynHble BapuaHThI TIepeqrcIeHbl Ha COOTBETCTBYIONIEN CTpaHUIIE 110 aJipecy
https://amzn.to/2H49EOH. B mpuBeicHHOM BBITIIE TIPUMEPE UCTIOMb3YeTCS TUIT t2.micro,
KOTOPBII MMeeT OJIUH BUPTYaIbHbII mipoiteccop ¢ 1 Toaiit mamsaTu u BxoauT B Oec-
maTHbIN Tapud AWS.

Ucnonb3yiite goKyMeHTauuio!

Terraform noaaepXviBaeT AeCATKU NPOBAMAEPOB, Y KaXAOr0 U3 KOTOPbLIX €CTb AECATKN
pecypcoB, 1 AN KaXAoro pecypca NpeaycMoTpeHbl AeCSTKM apryMeHTOB. 3anoMHUTb
BCe 3TO HEBO3MOXHO. [Mpy HanucaHum koaa Terraform cneayeT perynsipHo CBEpPSATLCS
C AOKYMeHTaumel, YyTobbl NOCMOTPETb, Kakue pecypcbl BaM AOCTYMHbI U Kak MX UC-
nosib3oBaTb. Hanpumep, BOT AOKyMeHTaumMs Ans pecypca aws_instance no agpecy http://
bit.ly/33dmi7g. HecMoTpsi Ha CBOI MHOTONIETHUIA OMBIT UCMOMb30BaHKs Terraform, s Bce
elle obpallatoch K 3TOM [OKYMEHTaLMK No HECKOMbKY pa3 B feHb!

OTKpoiiTe TepMUHA, TIEPEN/IUTE B MAIKY, B KOTOPOIi BbI co3/ianu ¢aiis main. tf, 1 BbI-
[IOJIHUTE KOMaH/y terraform init:

$ terraform init

Initializing the backend...

Initializing provider plugins...

- Checking for available provider plugins...

- Downloading plugin for provider "aws" (terraform-providers/aws) 2.10.0...

The following providers do not have any version constraints in configuration, so
the latest version was installed.

To prevent automatic upgrades to new major versions that may contain breaking
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changes, it is recommended to add version =
provider blocks in configuration, with the constraint strings suggested below.

* provider.aws: version = "~> 2.10"

Terraform has been successfully initialized!

constraints to the corresponding

Wcnionsiemblii (haiin terraform mopuep:kuBaeT OCHOBHBIE KoMaH bl Terraform, Ho on He
COJIEP’KUT HUKAKOTO Ko/1a Jiuist ripoBaiiziepoB (Bpoje AWS, Azure uiu GCP). TToatomy,
HaunHast paboTy ¢ STUM UHCTPYMEHTOM, BbI JIOJIKHBI BBITIOJIHUTE terraform init, 4ToOb!
OH MOT TIPOCKAHUPOBATD BAIIl KOJI, OIIPEJIETUTh, ¢ KAKUMHU MIPOBaiiziepaMu Bbl paboTaere,
1 3arpy3uTh /I HUX nojaxonadinue MoayJu. [lo ymomdanuio Koj mpoBaliziepoB 3arpy-
JKAeTcs B Manky .terraform, KoTopas siBisieTcst paboueii mankoit Terraform (crout
n06aBUTH ee B .gitignore). B mocseayomux riaBax Bbl IIO3HAKOMUTECH C JAPYTUMU
CIleHApUSMU UCTIOJTb30BaHUS KOMAH/IbI init 1 manku .terraform. A TIOKa 4TO MPOCTO
3HaiiTe, 4TO init HEOOXOANMO BBITIONHSATH KasK/IbIH Pas, KOT/Ia Bbl HAUMHAETE MHCATh HO-
BbIii kox Terraform, u 5T0 MOKHO Jie1aTh MHOTOKPATHO (9TO MIEMIIOTEHTHAs KOMaH/Ia).

Tenepn, 3arpy3uB KoJ1 TpoBaiijiepa, BBITOJTHUTE KOMaHy terraform plan:

$ terraform plan

(...)

Terraform will perform the following actions:

# aws_instance.example will be created

+ resource "aws_instance

+

}

N+ o+ A+ o+ o+ o+ o+ o+

ami

arn
associate_public_ip_address
availability_zone
cpu_core_count
cpu_threads_per_core
get_password_data
host_id

id

instance_state
instance_type
ipv6_address_count
ipv6_addresses
key_name

-)

example" {
= "ami-0@c55b159cbfafelfo"

= (known after
= (known after
= (known after
= (known after
= (known after
= false

= (known after
= (known after
= (known after
= "t2.micro"

= (known after
= (known after
= (known after

Plan: 1 to add, © to change, @ to destroy.

apply)
apply)
apply)
apply)
apply)

apply)
apply)
apply)

apply)
apply)
apply)

Komamnza plan mo3BossieT yBuaeTh, 4To caenaer Terraform, 6e3 BHECEHM KAKUX-T00
U3MeHEeHU. ITO XOPollias BO3MOKHOCTb ellle Pa3 IPOBEPUTH CBON KOJI IePe/] BBIITY-
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CKOM ero BO BHenrHU# mup. Ilo cBoeMy BBIBOZy KOMaH/a plan MoXoska Ha YTUJIUTY
diff, kotopas saBisiercst yacTbio Unix, Linux u git: 3HaK mifoc (+) moMmevaeT BCe, 4TO
OymeT cosmano; 3uak MUHyc (-) — 9To Oy/IeT yaazeHo, a To, 4TO TTOMEYEHO THIBIO0H
(~), 6yzmer usMeHeHo. B mpeabiyieM BbIBOAE BBl MOKETE BUAETh, uTo Terraform
TTaHUPYET CO34aTh JINIIb OJIUH CEPBEP EC2 u uuuero Apyroro — MMEHHO TO, 4YTO

HaM HYKHO.

Yto6bl HHUIIUUPOBATD CO3/IAHNE CEPBEPA, HYXKHO BBIMOJHUTH KOMaH/y terraform apply:

$ terraform apply

(...)

Terraform will perform the following actions:

# aws_instance.example will be created

+ resource "aws_instance
+ ami

arn

associate_public_ip_address

availability_zone

cpu_core_count

cpu_threads_per_core

get_password_data

host_id

id

instance_state

instance_type

ipv6_address_count

ipv6_addresses

key_name

(...)

+ o+ FF o+ o+ o+ o+

}

example" {

"ami-@c55b159cbfafelfo"

(known after
(known after
(known after
(known after
(known after
false

(known after
(known after
(known after
"t2.micro"
(known after
(known after
(known after

Plan: 1 to add, © to change, © to destroy.

Do you want to perform these actions?

apply)
apply)
apply)
apply)
apply)

apply)
apply)
apply)

apply)
apply)
apply)

Terraform will perform the actions described above.
Only 'yes' will be accepted to approve.

Enter a value:

Bbl MOJKeTE 3aMETUTD, YTO KOMaH/a apply oToGpaskaeT TaKol ke BBIBOJ, KaK U plan,
" cIpaiinBaeT Bac, [[eﬁCTBHTeJIbHO JIN BbI XOTUTE HepeﬁTH K OCYyHIECTBJIEHUIO 3TOTO
nyana. plan — oTeIbHast KOMaH/a, KOTOPask B OCHOBHOM MOAXOUT JJIst OBICTPOIL T1PO-
Bepku U pasbopa koma (6oJbiie 06 9TOM — B rJiaBe 8), HO B GOJIBITMHCTBE CJIYYaeB BbI
OyJeTe cpasy BBINOJHATH KOMaHLy apply, TPOBEPSIA €€ BBIBOJT

Beenute yes u HaskmuTe Kaasuiy Enter, uto6b pazsepHyTh cepsep EC2:
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Do you want to perform these actions?
Terraform will perform the actions described above.
Only 'yes' will be accepted to approve.

Enter a value:

aws_instance.
aws_instance.
aws_instance.
aws_instance.
aws_instance.

yes

example:
example:
example:
example:
example:

Creating...

Still creating...
Still creating...
Still creating...

[10s elapsed]
[20s elapsed]
[30s elapsed]

Creation complete after 38s [id=1-07e2a3e006d785906]

Apply complete! Resources: 1 added, @ changed, © destroyed.

[Tosnpasmsiem, Bl pazBepuysn cepsep EC2 B cBoeit yuetHoit 3anmcn AW, ncmomb-
3yst Terraform! YUto6sl B aTOM yOeauThes, nepeiiante B Koucosib EC2 (https://amzn.to/
2GOFxdI); BbI IOJIKHBI YBUIETH CTPAHMUILY, IIOX0KYIO Ha Ty, 4TO M300pakeHa Ha puc. 2.4.

o8
< c

Wi BC2 Management Conscle X

wi @Al
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Actore = @

o & @

Executions O, Filter bry togas and attril arch bry ke (2] ¢ 1totof1

= lnmtancslD - Inatance Typs - Avallsbity Zons - Instance Stats - Status Checks -  Alsrm Status

=

IfiaTcfdbn 2 micro ws-nast-1b @ running = inEalizing None w

Spat Requests
Feserved Instances
Scheduled Instances
Dadicated Hosts

Alis
Bundis Tasks

Saloct an instance above ==
Velumea

Snapshots

NETWORK & SECLAIT

Sacurity Groups

Elastic IPs

Pianament Girues.

Puc. 2.4. OauH cepsep EC2

Mpr nefictBuTebHO BUMM Hatll cepBep! OHaKO HY)KHO MTPU3HATH, YTO ATO HE CaMbIi
Brevatsiomuil npumep. CrenaeM ero HeMHOro 0oJjiee MHTepecHbIM. 11 Havama 06-
parure BHUMaHue Ha TO, 4To y Hamero cepsepa EC2 ner umenu. ItoObl ero ykasarh,
nobaBbTe K pecypcy aws_instance mmapamerp tags:

resource "aws_instance" "example" {
ami = "ami-@c55b159cbfafelfo"
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instance_type = "t2.micro"

tags = {

Name "terraform-example"

}
}

Yr1o6bl YBUJIETD TIOCTIE/ICTBUST 9TUX U3MEHEHUI, ellle pa3 BhITTOJHUTE KOMAH/TY terraform
apply:

$ terraform apply

aws_instance.example: Refreshing state...

(...)
Terraform will perform the following actions:

# aws_instance.example will be updated in-place

~ resource "aws_instance" "example" {

ami = "ami-0@c55b159cbfafelfo”
availability_zone = "us-east-2b"
instance_state = "running"
(...)

+ tags = {
+ "Name" = "terraform-example"

}

(..
}

Plan: © to add, 1 to change, © to destroy.

Do you want to perform these actions?
Terraform will perform the actions described above.
Only 'yes' will be accepted to approve.

Enter a value:

Cucrema Terraform orcieskiBaeT Bee pecypesl, KOTOPbIE OBLIN CO3/IAHbI /TS 9TOTO Ha-
6opa korduryparmonnsix daitios. [Tloatomy eil nsectro, uto cepsep EC2 yike cyiie-
crByet (06paTuTe BHUMaHKE HA CTPOUKY Refreshing state... IPU BBITIOJHEHUW KOMAH/IbI
apply), ¥ OHA MOKET BBIBECTH PA3HUILY MEKIY TEM, UTO PA3BEPHYTO HA JAHHBII MOMEHT,
U TEM, YTO OITMCAHO B BaIlleM KoJie (3TO OIHO U3 TIPEUMYTIECTB UCIIOJIb30BAHMS JI€KJIa-
PATHBHOTO KOJIA IO CPABHEHUIO ¢ MPOIEAYPHBIM; cM. padnen «Cpasuenne Terraform
¢ npyrumu cpeactsamu [aCs Ha c. 42). B ipeabiyiieM cpaBHeHUN BUAHO, uTo Terraform
XOYEeT CO3/IaTh OJIMH TET MO/l Ha3BaHUeM Name. ITO IMEHHO TO, YTO BaM HYKHO, TIO9TOMY
BBE/INTE yes U HA)KMUTe KJIaBUTITY Enter.

O06HO0BUB ¢BOIO KOHCOMb EC2, BbI YBUIMTE IPUMEPHO TAKOE OKHO, KaK Ha pHC. 2.5.
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Pwuc. 2.5. Y cepsepa EC2 Tenepb ecTb Ter ¢ UMeHeM

Urak, y Bac Tenepsb ecth pabounii kox Terraform, cTOUT COXPAHUTD €ro B CUCTEME
y

YIPaBJIEHUS BEPCUSAMU. JTO IMO3BOJIUT BaM JICJIUTHCS UM C APYTUMU YJIeHaMU KOMAH/Ibl,
OTCJIEKUBATH NCTOPUIO BCEX M3MEHEHU WH(MPACTPYKTYPBI M UCMOJIb30BATD JKypPHAJ
uxcanmit ast ortaaaku. Huske mokasan mpuMep TOro, Kak co3/arh JoKaabHblil Git-
PENO3UTOPHIL U TPUMEHSITD €T0 JIJist XpaHeHUsT KoHburyparmoHsoro daiiia Terraform:
git init

git add main.tf

git commit -m "Initial commit™

Crenyer Takxe co3znath ¢aila mog HazBaHueM .gitignore. On 3acrasister Git ur-
HOPHUPOBATH OIPEAEIeHHbIe TUIIBI (AlI0B, KOTOPBIE BbI ObI He XOTEIM COXPAHUTH 110
CITyYallHOCTH:

.terraform
*.tfstate
*.tfstate.backup

MDaiin . gitignore, TOKa3aHHbIii BbIIIE, 3acTaBisieT Git MTHOPUPOBATH NATKY .terraform,
koropyto Terraform ucrosnb3yer B kauecTBe BpeMEHHONU paboueil mark, a Takke (hailibt
BHU/a *.tfstate, B kotopeix Terraform xpanur cocrosinve (B TiaBe 3 BbI y3HAETE, TO-
yeMy (hailIbl COCTOSTHUS HEJIb3s1 3AIMChIBATD B pertodutopuii). Daiin . gitignore Toxe
HY>KHO 3a(UKCUPOBATh:
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git add .gitignore
git commit -m "Add a .gitignore file"

YTO0OKI ITOEINTHCA STUM KOJIOM CO CBOMMU KOJIJIETaMHI, BAM HEOOXO0IMMO CO3/1aTh 00Iunit
Git-penosutopuii, K KOTOPOMY BbI BCe MOKeTe 0Opalarhces. /1 95TOro MOKHO KCIIOIb30-
Bath GitHub. ITepeiiaure na caiit https://github.com, 3apeructpupyiitech (eciu Bbl 9TOTO
eTile He CIesIalin ), CO3/IaliTe HOBBIN PEMO3UTOPUI 1 YKAKUTE €ro B KauecTBe y/IaIeHHON
TOYKH BX0/1a TI0/] HA3BAaHUEM origin JJ1s1 CBOEro JIOKAJIbHOTO Git-perno3uTopus:

git remote add origin git@github.com:<YOUR_USERNAME>/<YOUR_REPO_NAME>.git

Terepn, Korjia Bbl XOTUTE MOJIEJTUTHCSI CBOMMU U3MEHEHUSIMU C KOJIJIETaMU, MOJKeTe 3a-
IPY3UTh U3MEHEHUS @ PETIO3UTOPHUIA origin:

git push origin master

Ecau BB XOTHTE IOCMOTPETD, KaKKe U3MEHEeH s BHECJIN BAlllU KOJIJIETH, MOXKeTe 3arpy-
3UTh U3MEHEHUA U3 PEIIO3UTOPUS origin:

git pull origin master

ITpu maspHEIIEM YTEHIH 3TOM KHUTH ¥ B TIeJIoM pu npuMenernn Terraform He 3a0bi-
BaiiTe peryJsapHo puKkcupoBarth (git commit) u 3arpy:kaTh (git push) cBOM n3MeHeHUS.
IT0 1103BOJIUT PabOTATh Ha/| KOJIOM COBMECTHO € YeHaMu Batieil komanbl. K Tomy ke
BCe U3MeHeHUs Balleil MHMPaCTPYKTyPbI Oy/IyT 3alCHIBATHCS B JKYPHAI (DUKCALIHIL, 4TO
TPUJIETCST OYEHb KCTATH B CTydae oTIaaku. Bosbiie o komanaHoi pabote ¢ Terraform
BbI y3HaeTe B TJ1aBe 8.

Pa3BepTbiBaHMe 04HOro Beb-cepsepa

Cuenyiomum 1maroM OyaeT pasBepThiBaHKUe Ha 9TOM MHCTaHCce BeG-cepBepa. MBI 110-
IbITAEMCS PA3BEPHYTH IPOCTEHIYI0 BeO-apXUTEKTYPY: OJUH Beb-cepBep, CrocoOHbIN
otBeuaTh Ha HTTP-3ampocsr (puc. 2.6).

B peasbHBIX YCTOBUSIX JITIST CO3/IaHNsT BeG-cepBepa NCTOMb30Basicst G5l Beb-hpeitMBOpK
Harogo6ue Ruby on Rails wiu Django. UtoObl He YCIOKHITH 9TOT TIPUMED, MBI 3a11y-
CTUM MIPOCTENTNI Beb-cepBep, KOTOPBII BCer/a Bo3BpaiaeT TeKcT Hello, World':

#1/bin/bash
echo "Hello, World" > index.html
nohup busybox httpd -f -p 8080 &

! Ha GitHub 1o agpecy bit.ly/201Irr2 MokHO HaiiTH 0JI€3HBIN CIICOK oaHOCTpoYHbIX HTTP-

CepBEpOB.
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» Cepep EC2

Monb3oBaTenb

A J/

Puc. 2.6. HauHeM C NpOCTON apXUTEKTYpbl: OAHOrO Be6-cepBepa,
3anyuieHHoro B AWS, KoTopblii oTBeYaeT Ha HTTP-3anpoch!

Iro bash-ckpuirr, sanuceiBaronuii rexct Hello, World B aiin index. html, kotopbiii 3a-
TeM paszaercst Ha mopre 8080 ¢ roMolibio Beb-cepBepa, 3ayIeHHOTO ¢ UCI0JIb30BaHHeM
MHCTPYMEHTa 110]] HazBaHueM busybox (https://busybox.net/) (8 Ubuntu ycranosien mo
ymosrdanuio). §1 ykaszan koMaHay busybox Mesxky nohup 1 & 4ToObl BeG-cepBep 10CTO-
auHo paboTaln B ¢one, gaxe mocse sapepuenns bash-ckpuira.

Homepa noptoB

B s3TOM npumepe BmecTo ctaHaapTHoro HTTP-nopta 80 mcnonb3yetca 8080. [deno
B TOM, YTO BCe NopTbl MeHblue 1024 TpebytoT aaMUHUCTPATOPCKMX NPUBKUAETNIA. ITO
MOTEHUMANbHBIN pUCK 6€30MacHOCTM, NMOCKOJIbKY J1I060M 3/10yMBbILLNIEHHUK, KOTOPOMY
yAacTCs B3/I0MaTb Balll CEPBEP, TOXE MOAYYUT NPUBUIEMUUN aAMUHUCTPATOPa.

B cBSI3M C 3TUM Beb-cepBep PeKOMEHAYETCs 3amyckaTb OT MMEHW 0BbIYHOrO MOJIb30-
BaTessl C OrpaHUYeHHbIMM MpaBaMK A0CTyna. 9TO 03HaYaeT, YTo BaM creayeT npo-
CNyWwmBaTh NopThbl C 6051e€ BLICOKMMM HOMEPAMM, HO, KaK Bbl YBUAWTE MOIKE B ITOW
rnaBe, Bbl MOXETE HAaCTPOUTb 6aaHCMPOBLLMK HArpy3ku Tak, YTobbl OH paboTan Ha
nopte 80 1 nepeHanpasnsn Tpadbuk Ha 6onee BbICOKME MOPTbI BalUMX CEPBEPOB.

Kax samyctuts atoT ckpunt Ha cepepe EC2? Kak yske ynmoMuHAIOCh B TOpas/iese
«CpejcTBa mabJOHU3AINN CEPBEPOB» Ha €. 31, UIst 9TOr0 OOBIYHO TIPUMEHSIETCS H-
cTpy™MeHT Bpojie Packer, kotopslit cosmaer mosbzoBateabekuii 06pas AMI ¢ mpexycra-
HOBJIEHHBIM BeG-cepBepoM. TTOCKOIBKY B 3TOM TIPHMeEpPE B KauecTBe BeO-cepBepa UCToJIb-
3YeTCs OJHOCTPOUHBII CKPHUIIT Ha OCHOBE busybox, BbI MOKeTe 00OUTUCH CTaHIAPTHBIM
obpasom Ubuntu 18.04 u 3anycruth ckpurt Hello, World B pamkax xoudurypaiiun
noav3osamenvckux dannvix Bauiero cepsepa EC2. Bol Moskere nepenaTh napamerpy
user_data B koze Terraform To, yTo GyZeT BBIIOJIHEHO DU 3arpy3Ke cepBepa: o
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CKPUIIT KOMaHIHO 060/109KH, THOO0 TUPEKTUBY cloud-init. BapuaHT cO CKpUIITOM
IIOKa3aH HIUKE:

resource "aws_instance" "example" {
ami = "ami-@c55b159cbfafelfo”
instance_type = "t2.micro”

user_data = <<-EOF
#!/bin/bash
echo "Hello, World" > index.html
nohup busybox httpd -f -p 8080 &
EOF
tags = {
Name = "terraform-example"

}
3

<<-EOF 1 EOF — ajieMeHTbI cuHTaKcuca heredoc, KOTOPBII 1I03BOJISIET CO3aBaTh MHOTO-
CTPOYHBIE CTPOKOBBIE JINTEPAJIbl O€3 UCII0Ib30BAHUSI MHOKECTBA CUMBOJIOB IIepexoa
Ha HOBYIO CTPOKY.

ITepen 3amyckom aToro Beb-cepBepa Hy KHO cjieiaTh erie Koe-4to. AW'S 110 yMoJ4aHuio
sakpbiBaet 11 cepsepa EC2 Bech Bxoasimii u ucxoaamuii rpadgux. Irober Bair cepsep
MOT IPUHUMATh 3a11pockl Ha opte 8080, HeOOXOAMMO CO31aTh 2pYNY Ge30NACHOCTIUL:

resource "aws_security_group" "instance" {

name = "terraform-example-instance"
ingress {

from_port = 8080

to_port = 8080

protocol = "tcp"

cidr_blocks = ["0.0.0.0/0"]
}

}

ITOT KOJI CO3/1a€T HOBBII pecypc 0]l Ha3BaHWeM aws_security_group (obparure
BHUMaHMe, 4TO Bce pecypcbl B AWS HauMHAOTCS ¢ aws_) U jieJiaeT Tak, YToObl aTa
rpymmna paspernazia npuauMarh Ha opre 8080 TCP-zanpocst uz 61oxka CIDR 0.0.0.0/0.
Baox CIDR — »1o KpaTtkas sanuch auanasona [P-aapecos. Hanpumep, 610k CIDR
10.0.0.0/24 npencrasiaser Bce [P-anpeca mexay 10.0.0.0 u 10.0.0.255. Baox CIDR
0.0.0.0/0 oxBatTbIBaeT Auala3oH Bcex Bo3MoxkHbIX [P-apecos, noatomy gannas rpyia
GesonacHoCTH pazpeniaer mpuHrMarh Ha nopre 8080 sanpocsi ¢ odoro [P,

! Bouwpiue o nputruie paborsi CIDR MoxkHO y3HATh Ha cTpaHulie B « Bukumeauus 1o aapecy

bit.ly/218Ki9g. [us npeobpasosanus nuanazonos [P-agpecos B CIDR u o6paTtHo Moskere
UCIOJIB30BATh BEO-KaJIbKYJISATOP Cidr.Xyz uiim yecTaHOBUTH KOMaH Ly ipcalc B cBoeM TepMuHaJIe.
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Cozmamnust Tpymimsl 6e30TTACHOCTH KaK TaKOBO# OyneT HemocTaTtouno. Hysxmo cremarh
Tak, utoOsl cepsep EC2 ee vcnomnb3osai. /[Jist 9TOr0 BbI JOJUKHBI TIEPEAATh €€ UIIeH-
TndUKATOP aprYMEHTy vpc_security_group_ids pecypca aws_instance. Ho cnauana
HEOOXOMMO TO3HAKOMUTHCS € gbipascenusmu Terraform.

B Terraform BeipakeHmeM SIBJISIETCSI BCe, UTO BO3BpalllaeT 3HaueHue. Bbl yike BU-
JleJI TIPOCTEN NN TUTT BbIPAXKEHUN — Jumepavl, TaKue Kak cTPoku (Harpumep,
"ami-@c55b159cbfafelf0") u yncia (ckaxkeM, 5). Terraform mommepkuBaeT MHOTO
JIPYTHUX PAa3HOBUIHOCTEH BhIpaKeHUI, KOTOPbIe OYAyT BCTPEYAThCs HAa CTPaHUIaX
9TON KHUTH.

OcoBEeHHO MOJIE3HBIM THIIOM BBIPAKEHUI SBJISIETCA CCbLIKA, KOTOPast MO3BOJISAET 00-
pamarhcst K 3HAYCHUSM C JAPYTUX yIacTKOB Kozia. UTo6bI ykazaTh ID rpymist Ge3omac-
HOCTH, HYJKHO COCIAMbCS HA ampubym pecypca ¢ TOMOTITHIO TAKOTO CHHTAKCHCA:

<PROVIDER>_<TYPE>.<NAME>.<ATTRIBUTE>

PROVIDER — 3TO uUMs IpoBaiijiepa (Hampumep, aws), TYPE — 9To Tl pecypca (Bpojie
security_group), NAME — ¥Mst 3TOTO pecypca (B HallleM cirydae rpyiia 6e301MacHOCTH
HasblBaeTcs "instance™), a ATTRIBUTE — 910 JinG0 OJIMH 13 apryMeHTOB pecypca (cKa-
JKeM, name), TO0 OTMH U3 aTPHOYTOB, KOTOPBIE OH KCROPMUPOBAL (CTTUCOK TOCTYTHBIX
aTpubyTOB MOKHO HAUTH B JOKYMEHTAI[MH KasK10T0 pecypea). [pyina Ge3omacHocTi
HKCIOPTUPYET aTpubyT 10/ HA3BAHUEM id, TOATOMY K HEMY MOKHO OOGPATUTHCS C IO~
MOIIIBIO TAKOTO BBIPAKEHUS:

aws_security_group.instance.id

Bbl MOsKeTe UCIOIb30BaTh UACHTU(MUKATOP 9TOI IPYIIIbl 6€30IIACHOCTH B apryMeHTe
vpc_security_group_ids pecypca aws_instance:

resource "aws_instance" "example" {
ami = "ami-@c55b159cbfafelfo"
instance_type = "t2.micro"

vpc_security group_ids = [aws_security_group.instance.id]

user_data = <<-EOF
#!/bin/bash
echo "Hello, World" > index.html
nohup busybox httpd -f -p 8080 &
EOF

tags = {

Name "terraform-example"
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Ccplmasich B OMHOM pecypce Ha IPYTOi, BbI cO3/aeTe Hesashyio 3asucumocmsy. Terraform
AHAM3UPYET TaKe 3aBUCUMOCTH, CTPOUT U3 HUX Tpad 1 MPUMEHSET eTo /I aBTOMATH -
4eCKOro OIIpefie/leH1s IIOPs/IKa, B KOTOPOM JIOJIKHDBL co3/iaBaTbes pecypebl. Hanpumep,
ecau Gl HTOT KOJI pa3BEPTHIBAJICS ¢ HyJist, cucteMa Terraform 3uanma 661 0 TOM, 4TO
rpyiny 6e30MacHOCTH HYKHO CO3/1aTh paHbiie, ueM cepsep EC2, mocKosbKy mocaeHui
ucriosbayeT 1D aroit rpynmer. Bel MoskeTe faske BbiBeCcTH Tpad 3aBUCUMOCTEN € TOMO-
10 KOMaH/IbI graph:

$ terraform graph

digraph {
compound = "true"
newrank = "true"

subgraph "root" {
"[root] aws_instance.example”
[label = "aws_instance.example", shape = "box"]
"[root] aws_security group.instance"
[label = "aws_security_group.instance", shape = "box"]
"[root] provider.aws"
[label = "provider.aws", shape = "diamond"]
"[root] aws_instance.example” ->
"[root] aws_security group.instance"
"[root] aws_security group.instance" ->
"[root] provider.aws"
"[root] meta.count-boundary (EachMode fixup)" ->
"[root] aws_instance.example"
"[root] provider.aws (close)" ->
"[root] aws_instance.example"
"[root] root" ->
"[root] meta.count-boundary (EachMode fixup)"
"[root] root" ->
"[root] provider.aws (close)"

BoiBoa BbiiosiHeH Ha s3bike onucanus rpados noj HazBanuem DOT. Cam rpad
MOZKHO 0TOOPa3nTh, KaK 9TO CAEJAHO Ha puc. 2.7, C MCMOAb30BAHMEM HACTOJIBHOTO
npunoxenusGraphviz unu ero Be6-sepcun GraphvizOnline (bit.ly/2mPbxmg).

[Ipu npoxosxaenun o gepesy sapucumocreii Terraform npitaercs Kak MOKHO CHJIb-
Hee pacnapaljIe/uTh CO3JaHUE PECYPCOB, YTO IPUBOAUT K JOBOJILHO 3 (HEKTUBHOMY
MIPUMEHEHUIO U3MeHeHn. B aToM 1pesiecTb JIeKIapaTuBHOTO 43bIKA: BBI IPOCTO OMU-
CBIBAETE TO, YTO BaM HYKHO, a Terraform onpezenser nanboee apheKTUBHBI c110c00
peanusanum.
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[root] root

[root] meta.count-boundary (EachMode fixup)

[root] provider.aws (close)

aws_security_group.instance

h 4

aws.security_group.instance

provider.aws

Puc. 2.7. Mpac 3aBucumMocTelt ans cepsepa EC2 v ero rpynnbsl 6e30nacHocTu

Boimosinus komany apply, Bbl yBujute, uto Terraform xouer cosnarh rpymimy Gesomnac-
HOCTU ¥ 3aMeHUTDb nMeronmiics cepsep EC2 apyruM — ¢ HOBBIMU 110JIb30BATETCKUMU
JIAHHBIMU:

$ terraform apply
(..0)
Terraform will perform the following actions:

# aws_instance.example must be replaced

-/+ resource "aws_instance"” "example" {
ami = "ami-0@c55b159cbfafelfo"”
~ availability_zone = "us-east-2c" -> (known after apply)
~ instance_state = "running" -> (known after apply)
instance_type = "t2.micro"
(...)
+ user_data = "c765373..." # forces replacement
~ volume_tags = {} -> (known after apply)
~ vpc_security_group_ids = [

- "sg-871fa9%ec”,
1 -> (known after apply)
(...)
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# aws_security_group.instance will be created

+ resource "aws_security_group" "instance" {

+ arn = (known after apply)
+ description = "Managed by Terraform"
+ egress = (known after apply)
+ id = (known after apply)
+ ingress = [
+
+ cidr_blocks = [

+ "0.0.0.0/0",
1

+ description =""

+ from_port = 8080

+ ipv6_cidr_blocks = []

+ prefix_list_ids = []

+ protocol = "tcp"

+ security_groups = []

+ self = false

+ to_port = 8080

s
]

+ name = "terraform-example-instance"
+ owner_id = (known after apply)
+ revoke_rules_on_delete = false
+ vpc_id = (known after apply)

}

Plan: 2 to add, © to change, 1 to destroy.

Do you want to perform these actions?
Terraform will perform the actions described above.
Only 'yes' will be accepted to approve.

Enter a value:

CHMBOJIBI -/+ B BBIBOJIE TJIaHA 03HAYAIOT «3aMEHUTD»>. UTOOBI MOHATH, YeM TIPOIIK-
TOBAHO TO WJIM MHOE M3MEHEHWeE, MOUIIUTE B BBIBOJIE MJIaHa cJI0oBocovyeTanue forces
replacement. MIaMeHeHe MHOIMX apIyMEHTOB Pecypca aws_instance IPUBOAUT K 3a-
MeHe, ITO 03Hauaet, uTo umeronuiicst cepsep EC2 Gy/er yasieH, a ero Mecto 3aiiMer
COBEPITIEHO HOBBIH cepBep. ITO MPUMED MaPaUTMbl HeM3MeHsIeMOil HH(MPACTPYKTYPHI,
KOTOPYIO MbI 00Cy K 1a/u B mofpasjese «CpecTsa mabgoHusamu cepseposs Ha ¢. 31.
CTOoHUT OTMETHTB, 4TO, HECMOTP Ha 3aMeHy BeO-cepBepa, HU OUH 13 ero II0Jb30BaTeei
He 3aMeTuT nepeboes B paboTe; B IJlaBe 5 Bbl YBUAUTE, KakK ¢ oMolnbio Terraform Bbi-
MOJIHSITH PAa3BEPTHIBAHUS C HYJIEBBIM BPEMEHEM ITPOCTOSI.

[Toxosxe, ¢ TIIAHOM BCe B MOPSIZIKE, TOATOMY BBEJIUTE yes, U Bbl YBUJINTE, KAK Pa3BEPTHI-
Baercs HoBbIl cepBep EC2 (puc. 2.8).

Ecau miesknyTh Ha HOBOM cepBepe, BHU3Y CTPAHUIIBI, Ha MTAHEIH ¢ OITUCAHUEM, MOKHO
yBHIETh ero mybanaHbiil IP-anpec. Jlaiite eMy MUHYTY WJIH IB€, YTOOBI OH 3arPy3UJICS,
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n 3ateM cienaiite HTTP-3anpoc o aromy azpecy Ha nopre 8080, uco/nbays 6paysep
WM YTUJIUTY Bpojie curl:

$ curl http://<EC2_INSTANCE_PUBLIC_IP>:8080
Hello, World

VYpal Teneps y Bac ectb pabounii BeO-cepsep, 3anyuieHnbii B AWS!

Instances

Spot Requests
Resarved Instances
Scheduled Instances

Dedicated Hests

AMIs
Bundie Tasks

Basurty Groups
Elastic IPs
Piacament Groups
Ky Pairs

Nanwark intarfanas

® 5 8@ /gy 6c2Msnsgement Console % A\ Yevgeniy

& @ nips/console.aws.amazon.comec?)

Yevgenly Brikman +

- T
Q) Fater by ta nttributnn o search by kayword 7] { 1to2of2
Mame = instanceiD = Instance Type = Avsilability Zono = instance State =  Status Chocks =  Alarm Statw
B tematorm-ample i-B50ebabd t2.micra us-gaat-10 & running Z Initializing Naone
torraform-erample etZatide 2 micro us-gast-1b @ terminated Nonw
Instance: | -858ababd (terraform-axample)  Public DNS: ac2-54-237-205-240. ste-1 com _B =]

Description  Status Chacks =~ Monltoing | Tags

Inatance 1D i-B58ebabd Public NS ec2-54-237-205-240.compute-
lamazonaws.com
Instance state  running Public P 54.237.206.240
Instance type  £2.micro Elastic 1Ps
Private DNS  ip-172-31-81-33.ec2 internal Awallablity 7one  us-east-1b

Puc. 2.8. BMecTo cTaporo cepepa EC2 Mbl nosilyyaeM HOBBIW, C KOAOM BeS-cepBepa

CereBas 6e30nacHOCTb

YT1ObbI HE YCITOXKHSTb MPUMEPBI B 3TOM KHUIE, pa3BepTbiBaHWE NMPOUCXOAUT HE TOSIbKO
B VPC no ymonyaHuio (Kak ynoM1MHanocb paHee), Ho U B CTaHAAPTHbIE NOACETH 3TOMO
VPC. VPC cOCTOUT M3 OAHON UM HECKONbKUX MOACETEN, KaXaasi U3 KOTOPbIX UMeeT
cobctBeHHble IP-agpeca. Bee noacetv B VPC no yMonyaHuio SBASOTCA Ny6aMyHbIMU —
ux IP-agpeca poctynHbl U3 MHTepHeTa. bnarogaps 3TOMy Bbl MOXETe MpPOBEPUTH
paboTy cBoero cepeepa EC2 Ha goMallHeM KoMMboTepe.

Pa3melleHne cepeepa B Ny6AMYHOW NOACETU NOAXOAUT AJ1st BbICTPOro SKCNEPUMEHT,
HO B peasibHbIX YC/IOBUSIX 3TO MOTEHLMANbHbIN pUCK 6€30MacHOCTM. XaKkepbl CO BCEro
MWpa NOCTOSIHHO ckaHWpytoT IP-agpeca ciyyaliHbiM 06pa3oM B HaAEXAe HaWTW Kakue-
HMEyab ys3BMMOCTM. Ecnu Balm cepBepbl AOCTYMHbI CHAPYXXW, AOCTATOYHO SIULLb
OCTaBWTb He3alMLLEHHbIM OAMH MOPT MMM BOCMONb30BaTbCS YCTAPEBLIMM KOAOM
C U3BECTHON YS3BMMOCTBIO — U KTO-TO CMOXET MPOHUKHYTb BHYTPb.
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Takum o6pa3oM, B NPOMbILLMEHHbIX CUCTEMAX BCE CEPBEPHI U YXX TOYHO BCE XPaHU-
Nva AaHHbIX cregyeT pasBepTbiBaTb B 3aKpbIThiX noaceTsx, IP-agpeca KOTOpbIX
[OCTYMHbI TONbKO BHYTpU VPC, HO He 13 nybnnyHoro MHTepHeTa. Bce, 4To A0/MKHO
HaxoAMTbCS B MyOANYHBIX NOACETSX, — 3TO HebOsbLIOE KONMMYECTBO 06paTHbIX
NPOKCK 1 6anaHCMPOBLLMKOB HAarpy3ku, B KOTOPbIX 3aKPbITO BCE, YTO TOMIbKO MOXHO
(no3xe B 3TOM rnase Bbl yBUAWTE NMPUMEP TOro, Kak pa3BepHyTb 6anaHCUpPOBLUMK
Harpysku).

Pa3BepTbiBaHNE KOHUrypupyemMoro Beb-cepBepa

Bbl, HaBepHOe, 3aMETUJIN, UTO Kozl BeG-cepiepa aybsupyer mopt 8080 B rpyiire Gesormac-
HOCTH M KOH(UTYPAINH TOJb30BATETHCKUX JAHHBIX. DTO MPOTUBOPEYUT MPUHITUAITY
«He nosmopsuicsi> (don’t repeat yourself, win DRY): kaxapiii simemeHT nHGOpMAUu
B CHCTEME JIOJKEH UMETh e[UHOE, OIHO3HAYHOE U IOCTOBepHOE npesctasienue!. Ecan
HOMED TIOPTa YKa3aH B IBYX MeCTaX, JIETKO OKa3aThCsI B CUTYAIlNH, KOT/Ia OJTHO U3 3Ha-
JeHnit 0OHOBJIEHO, A IPYTOE — HET.

YT106BI MOKHO OBLIO ceaTh Ball Koj 60jiece KOH(GUTYPUPYEMBIM ¥ OTBEUYAIOIUM
npuniuny DRY, Terraform mo3BoJisieT onpenessith 6xo0nvie nepemenivie. J1Jist aToro
[IPe/lyCMOTPEH CJIEeYIONUI CUHTAKCUC!

variable "NAME" {
[CONFIG ...]
¥

Teno o6baBIeHNA HepeMeHHOﬁ MOJKET COAEPIKATH TPpU HeoOsA3aTeIbHbBIX TTapaMeTpa.

QO description. ITOT apaMeTp Bcer/a xkKesaTeabHO YKa3bIBaTh /IS JOKYMEHTHPOBa-
HUS TOTO, KaK NCTOIBb3yeTCs TepeMeHHasl. Bari KoJsern CMOTYT TPOCMOTPETH 3TO
OTIMCAHKE HE TOJIBKO MPU YTEHUM KOJIA, HO U BO BPEMSI BBITTOJIHEHUS KOMaH/ plan
nim apply (IIpuMep aTOTO TTOKa3aH YyTh HIKE).

QO default. Bol MOKeTe IPUCBOUTD 3HAYEHUE TIEPEMEHHON HECKOJBKUMHE CIIOCOOaMH,
B TOM YMCJIe Yepe3 KOMaHIHYIO0 CTPOKY (¢ TIOMOIIIbIO TTapameTpa -var), daitn (yka-
3bIBast apameTp -var-file) niu nepemennyio cpesibl (Terraform uier nepemennbie
cpennl Buza TF_VAR_<umsA_nepemeHHoi>). Ecii mepeMeHHast He MHATINAIN3UPOBaHa,
elf pricBanBaeTCs 3HAYEeHUe 1Mo yMosrdanuio. Ecim takoro Het, Terraform sampocur
€ro y oJb30BaTesIsl B UHTEPAKTUBHOM PEKUMe.

W3 xnurn: Xaum 3., Tomac /l. Ilporpammuct-tiparmaTtuk. [lyTe oT mogmactepsst kK MacTepy
(The Pragmatic Programmer). — M.: Jlopu, 2009.
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Q type. [lo3BosgeT IPUMEHUTH K TIEPEMEHHBIM, KOTOPBIE TlepelacT MOJIb30BaTE b,
ozpanuuenus munos. Terraform nojaeps;kuBaer psiji OrpaHUYEHNI I TAKUX THUIIOB,
Kak string, number, bool, list, map, set, object, tuple u any. Ecsiu Tum He ykazas,
Terraform BocupuHMMaeT 3HaYeHUE KaK any.

Bot mpuMep BX0/1HOIT TIepeMeHHOI, KOTOpas POBEPSIET, SABJISAETCS JIM IepelaBaeMoe
3HAYECHNE YHCIIOM:

variable "number_example" {

description = "An example of a number variable in Terraform"
type = number
default = 42

¥
A BOT IIpuMep HepeMeHHOfI, KOTOpas IMpOBEPAET, ABJACTCA JIN 3HAYCHNE CITMCKOM:

variable "list_example" {

description = "An example of a list in Terraform"
type = list
default = ["a", "b", "c"]

}

OrpaHuveHust TUIIOB MOXKHO coueTaTh. Harpumep, BOT BXxo/iHas riepeMeHHast, KoTopast
[PUHMMAET CIICOK U TpeGyeT, YToObl BCe 3HAYEHUS 9TOTO CIUCKA ObLIM YNCIOBBIMU:

variable "list_numeric_example" {

description = "An example of a numeric list in Terraform"
type = list(number)
default = [1, 2, 3]

}
A BOT acCOIMATUBHBIN MACCUB, KOTOPBIN TpeGyeT, 4T0ObI BCe 3HAYEHNMST GbIITA CTPOKOBBIMHUL

variable "map_example" {

description = "An example of a map in Terraform"
type = map(string)
default = {

keyl = "valuel
key2 = "value2
key3 = "value3

}
}

Bbl Takske MoKeTe co3zaBaTh GoJiee CIOKHBIE CIMPYKMYpPible Munsl, UCIOAb3Ys Orpa-
HuyeHus object u tuple:
variable "object_example" {

description = "An example of a structural type in Terraform"
type = object({
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name = string
age = number
tags = list(string)
enabled = bool
9]
default = {
name = "valuel”
age =42
tags = ["a", "b", "c"]
enabled = true

}
}

Bpitiie co3maercst BXoiHast IepeMeHHast, KoTopast Tpebyer, uToObl 3HaueHue G0 00b-
eKTOM ¢ KJiouami name (CTpoka), age (4mcio), tags (CIUCoOK cTpok) 1 enabled (OyJie-
BO 3HaueHue). Ecan mompITaThCcss TPUCBOUTH TAaKOH ITepeMEHHON 3HaUeHHe, KOTOPoe
HE COOTBETCTBYET 3TOMY THIy, Terraform HeMmeieHHO BepHET OMMOKY THITHU3AINUN.
B crienyroniem npumepe 1eMOHCTPUPYETCS TOMBITKA TPUCBOUTD enabled CTPOKY BMECTO
GyJieBa 3HAUCHUS:

variable "object_example_with_error" {

description = "An example of a structural type in Terraform with an error"
type = object({
name = string
age = number
tags = list(string)
enabled = bool
i)
default = {
name = "valuel™
age = 42
tags = ["a", "b", "c"]
enabled = "invalid"
}

}

BbI 110J1y4MTE CIIEAYIONIYIO OLIOKY:

$ terraform apply

Error: Invalid default value for variable

on variables.tf line 78, in variable "object_example_with_error":

78: default = {

79: name = "valuel”

80: age = 42

81: tags = ["a", "b", "c"]

82: enabled = "invalid"
83: }
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This default value is not compatible with the variable's type constraint: a bool is
required.

s nmpuMepa ¢ BeG-cepBEPOM JOCTATOYHO IIEPEMEHHOM, KOTOpast XpaHUT HOMepP
rnopra:

variable "server_port" {
description = "The port the server will use for HTTP requests”
type = number

¥

OG6paruTe BHUMaHNE, YTO Y BXOAHOU [IEPEMEHHOIT server_port HeT 1oJist default, 1mo-
HTOMY, €CJIU BBIIOJIHUTh KOMaHLy apply mpsimo ceituac, Terraform cpasy ske mompocur
BBECTHU 3HAaUYeHUe JIJId server_port U IIOKaXKeT BaM ollMcaHue description:

$ terraform apply

var.server_port
The port the server will use for HTTP requests

Enter a value:

Ecyi BBI He XO0THTE UMETD J1€JI0 C HHTepaKTI/IBHOfl CTpOKOfI BBO/4, MOJKETE ITPEIOCTABUTDb
3HaquHeHepeMeHHOﬁ(ZHOMOHHmDHapaMeTpaKOMaHHHOﬁCTpOKH-Vaﬁ

$ terraform plan -var "server_port=8080"

To e caMoe MOKHO C/ieiaTh, 100aBUB MePEMEHHYTO Cpefibl Bujia TF_VAR_<name>, T/ie
name — MMl lIePEMEHHOM, KOTOPYIO Bbl XOTUTE YCTAHOBUTD:

$ export TF_VAR_server_port=8080
$ terraform plan

Ecan xe BbI He X0TUTE ep:KaTh B TOJIOBE JOTOJHUTEIbHBIE aPTYMEHTHI KOMaHIHOMN
CTPOKH TIPU KaK/[OM BBITIOJIHEHUU KOMaH/IbI plan uju apply, MOKeTe yKa3aTb 3HaUEeHUE
10 YMOJIYaHUIO:

variable "server_port" {

description = "The port the server will use for HTTP requests”
type = number
default = 8080

¥

YT00BI UCTIOIB30BATH 3HAUEHIE BXOAHON mepeMernoil B Koge Terraform, ciemxyer Boc-
MTOJIb30BATHCST BBIPAKEHUEM THUTTA <CCOLIKA HA NePEeMEHHYH >, KOTOPOE NMeET CIeAYIONNI
CUHTaKCUC:

var.<VARIABLE_NAME>
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Hamnpumep, Tak MOKHO IIPUCBOUTD IIapaMeTpaM IPYyIIbl 6e30macHocT from_port
1 to_port 3HaUeHUE TTePEMEHHON server_port:

resource "aws_security_group" "instance" {

name = "terraform-example-instance"
ingress {
from_port = var.server_port
to_port = var.server_port
protocol = "tcp"

cidr_blocks

['0.0.0.0/0"]

}
}

Xoporieit ugeeit 6yzeT UCIOIb30BAHIE OJHON W TOH jKe epeMEHHON TIPU 3alaHuN
mopTa B CKpUNTe user_data. YKasaTh CCBUIKY BHYTPH CTPOKOBOTO JUTEPATa MOKHO
C TIOMOIIIBIO CTMPOK0BOL UHMEPNOAAUUU, KOTOPASI IMEET CJIeyIONTII CHHTAKCUC!

"${...}"

BuyTpu purypHbIX CKOOOK MOKHO Pa3MeCTUTh JI0OYI0 KOPPEKTHYIO CCBUIKY, U Terra-
form mpeobpasyet ee B cTpoky. Hamprmep, BOT Kak MOJKHO BOCTIONTb30BATLCST 3HAUEHITEM
var.server_port BHYTPHU CTPOKU user_data:

user_data = <<-EOF
#!/bin/bash
echo "Hello, World" > index.html
nohup busybox httpd -f -p ${var.server_port} &
EOF

IToMuMO BXOAHBIX IiepeMeHHbIX, Terraform 1o3BoJisieT onpenessaTb u euixoousie. s
9TOro NpeyCMOTPpEH TaKOM CUHTAKCHUC:
output "<NAME>" {

value = <VALUE>

[CONFIG ...]
b

NAME — 5TO UM BBIXOZHOM IIepEMEHHOM, a B KauecTBe VALUE MOXKHO yKasaTh J11000e
Beipaskerue Terraform, koTopoe BBl XOTUTE BBIBECTH. CONFIG MOJKET IMETh J[Ba JOTIOJI-
HUTEJIbHBIX (1 HeoOA3aTeIbHbIX ) TapaMeTpa.

Q description. ITOT napaMeTp BCer/ia sKejaaTeJbHO IPUMEHATD /Ui JOKYMEHTUPOBa-
HUS TOTO, KaK NCTOIb3YeTCsI BRIXOHAS MTepeMeHHasl.

O sensitive. Eciwm npucBouts ganHoMy napamerpy true, Terraform we craner co-
XPaHSITh 9TOT BBIBO/] B Ky PHAJI TIOCJIE BBITIOJTHEHUS KOMaH bl terraform apply. 9To
10JI€3HO, KOT/Ia llepeMeHHas COIEPKUT JIeJIMKATHBIN MaTepuasl Uik KOH(MUIEHIIN-
aJIbHbIC JAHHbIE, TAKNE KaK [TAPOJIN UJIA CEKPETHBIE KIIOUN.
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Hanpumep, BMecTo Toro, 4to0bl BpyuHyio 6poauth 1o Koncoau EC2 B mouckax IP-
ajipeca CBOETO CEPBEPA, BbI MOJKETE BBIBECTU €T0 B BUJIE BBIXOHOM MT€PEMEHHOI:

output "public_ip" {
value = aws_instance.example.public_ip
description = "The public IP address of the web server”

}

3/1ech MBI OTISITh CChIJTAEMCST Ha aTPUOYTHI, Ha 9TOT pas Ha aTpulyT public_ip pecypca
aws_instance. Ec/ii cHOBa BBIIOJHUTD KOMaHy apply, Terraform He BHeceT HUKaKMX
u3MeHeHu (IMMOCKOJIbKY BbI HE MEHSIJIM HUKAKUE PECYPCHI), HO IMOKAJKET BaM B CAMOM
KOHIIE HOBBII BBIBOJIL:

$ terraform apply

(...)

aws_security_group.instance: Refreshing state... [id=sg-078ccb4f9533d2cla]
aws_instance.example: Refreshing state... [id=i-028cad2d4e6bddec6]

Apply complete! Resources: @ added, © changed, © destroyed.
Outputs:

public_ip = 54.174.13.5

Kak Bugute, 1ociie BbiosHeHus terraform apply BbIXO/[HAS [1e€PeMeHHAs BBIBOJUTCS
B KOHCOJIH, YTO MOKET MPUTOAUTHCST MoJib3oBaTeisiM Terraform (Hanpumep, Bl Oyaere
3HATb, Kakoil [P-a/ipec HYKHO IPOBEPUTDH TIOCJIEe pa3BepThiBaHUsI BeO-cepBepa). Bl Tak-
JKe MOKeTe BBECTH KOMaHIy terraform output, 4TOOB BLIBECTH CITMCOK BCEX BBIXOHBIX
3HaueHW Oe3 MPUMEHEHUST KaKUX-Tn00 U3MEHEHUIL:

$ terraform output
public_ip = 54.174.13.5

YT00BI HOCMOTPETD 3HAUEHUE OIPE/IeJIeHHOI BBIXOAHON MepeMEHHOMN, MOKHO BOCIIOJIb-
30BaThCsI KOMaH/I0# terraform output <UMA_MEPEMEHHOM>:

$ terraform output public_ip

54.174.13.5

Ir1o OGyaeT 0COOEHHO MOJIE3HO MPU HAIMCAaHUU CKpUITOB. Harpumep, BbI MOKeTe cO3-
JIaTh CKPUIIT Pa3BEPThIBAHUA, KOTOPHII pasBepThIBaeT BeG-cepBep ¢ MOMOIIbBI0 KOMaH/IbI
terraform apply, Geper ero myGsuunbiii [P-aapec us terraform output public_ip u 06-
paiaercs K 3TOMY ajIpecy, HCHoJb3ys curl. B uTore moy4urest mpoBepka 1o ropsayum
cJIe1aM, KOTopasi IIOATBEP/INT, 4TO Pa3BepThiBaHue paboTaer.
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Bxo/Hbie ¥ BBIXOAHBIE IEPEMEHHBIE TAKKE SABJIAIOTCS HEOTHEMIEMBIMU COCTABJIS-
IONMMHI IPU CO3AaHUK KOH(PUTYPUPYEMOTO MHPPACTPYKTYPHOTO KO/, ITPUTOAHOTO
K TIOBTOPHOMY IIpuMeHennto. ITogpobHee 06 9ToM — B IJ1aBe 4.

Pa3BepTbiBaHMe KnacTepa Beb-cepsepoB

3alryck OIHOTO cepBepa — Xopoliee Hadano. OJHAKO B peaJbHOM MUPE 9TO O3HAYAET
HaJIM4¥e eIMHON TOYKM OTKa3a. Ecjim ATOT cepBep BBIMIET U3 CTPOSI UJIN TIEPECTaHET
CIIPABJIATHCS ¢ HATPY3KOIl U3-3a CJHUIIKOM GOIBIITOTO 0ObeMa TpaduKa, TToJIb30BATEIH HE
CMOTYT OTKDPBITb Balll CAliT. B kauecTBe pelieHrss MOKHO 3aITyCTHTh KJIACTED CEPBEPOB:
€CJIM OJIUH U3 HUX OTKAKET, 3AIIPOCHI IOITYCKAETCsT TIEPEHANIPABUTH K IPYTOMY CEPBEPY,
a pa3Mep caMoro KJIacTepa MOYKHO YBEJIMYNBATD M YMEHBINAThH B 3aBUCUMOCTH OT Tpaduka'.

Pyunoe ympasienue TakuM KiacTepoM motpebyer Muoro yewiuid. K cuactbio, kak
nokaszaHo Ha puc. 2.9, AWS mo:xer 1103a00TUTbCS 00 9TOM 3a BAC, UCIIOJIb3YS IPYIIILY
apromacmrabuposanus (anriL. auto scaling group, uiaum ASG). ASG aBromaTiyecKu
BBITIOJIHSIET MHOKECTBO 33/1a4, BKJIIOUAs 3aNyCK Kiaacrepa cepBepoB EC2, MmouuTopuHr
paboTOCIIOCOOHOCTH KakKIOTO CepBepa, 3aMeHy HEMCIPABHBIX CEPBEPOB U U3MEHEHUE
pasmMepa KjacTepa B 3aBUCUMOCTH OT HATPY3KH.

Cepsep EC2

[Monb3oBaTtenb

CepBep EC2

pynna

aBToMacLITabupoBaHus
- J

Puc. 2.9. BMecTo oaHoro Be6-cepeepa rpynra aBToMacliTabypoBaHus 3amyckaeT KnacTep
Beb-cepBepoB

! Bousee 1opobHOE 0OCYKIACHUE TOCTPOCHST BBICOKOAOCTYITHBIX U MACIITAOMPYEMbIX CHCTEM
B AWS nipuBoaurcs B crarTbe 110 agpecy bit.ly/2mpSXUZ.



Pa3BepTbiBaHMe KnacTepa Beb-cepsepos 87

[TepBoe, uTo HyskHO c/iesaTh 1pu cozaanuu ASG, — 3To HATIMCATh KOHPUYPAUUI0 3anycKda,
KOTOpasi OIPeJIesIsieT, KaK Hy;KHO HACTPOUTD Kaskbiii cepBep EC2 B Bameii rpyrie. Pecypc
aws_launch_configuration HCIIOIB3yET ITOYTH BCE TE K€ ITapaMeTPhl, YTO 1 aws_instance
(TOZBKO y IBYX M3 HUX OTJIMYAIOTCS MMeHa: image_id BMecTo ami u security_groups
BMeCTO vpc_security_group_ids), T09TOMY BbI MOKETE UX JIETKO 3aMEHUTB!

resource "aws_launch_configuration" "example" {
image_id = "ami-@c55b159cbfafelfo"
instance_type = "t2.micro"
security_groups = [aws_security_group.instance.id]

user_data = <<-EOF
#!/bin/bash
echo "Hello, World" > index.html
nohup busybox httpd -f -p ${var.server_port} &
EOF

Temneps B MOkeTe co3nath camy rpyniy ASG, ncnosib3yst pecypc aws_autoscaling
group:

resource "aws_autoscaling_group" "example" {
launch_configuration = aws_launch_configuration.example.name

min_size = 2

max_size = 10
tag {
key = "Name"
value = "terraform-asg-example"

propagate_at_launch = true

}
¥

Ira rpymia ASG BJroUaet B cebst oT ABYX 10 fecsatu cepBepoB EC2 (cHawasa samycka-
€TCsl TOJIBKO [[Ba), KasKIbIil 13 KOTOPBIX UMeeT Ter terraform-asg-example. O6paTure
BHUMaHue, 4To ASG HUCI0JIb3yeT CChIIKY B KaueCTBe MMEHU KOH(UTYPAILIMK 3aITyCKa.
ITO MPUBOAUT K 1IpobiieMe: KOH(PUTYPAIHs 3aITyCKa HEU3MEHsIeMa, TI03TOMY, €CJIH BbI
usMmenure J06oii ee mapamerp, Terraform nonbitaercst 3aMeHUTD ee 1eanKoM. OGBIYHO
npu 3amene pecypca Terraform cHavasa yaausier ero crapyio BEPCUIO M 3aTeM CO3aeT
HOBYIO, HO, TOCK0JIbKY ASG Terepb cebliaercst Ha crapblii pecype, Terraform ne cmosker
€ro YU Th.

YT06bl pEtuTh 9Ty MPoGAEMY, MOKHO BOCIOAb30BATHCS TTAPAMETPOM HCUSHEHIHOZ0
yuxaa. OH ToIepRUBaeTcst BceMu pecypcamu Terraform u onpeiesisieT ux Co3/IaHue,
obHoBIIeHME 1/1iH yaajieHne. OcoOEHHO TOJIE3HBIM MTaPaMETPOM JKU3HEHHOTO TIHKJIA
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sIBJIsIeTCS create_before_destroy. Eciu npucBouts emy true, Terraform momensiet
HOPSIIOK 3aMEHbBI PECYPCOB Ha TIPOTHBOIIOIOKHBII. B nTore cHavasia Gyaer cos/aHa 3a-
MeHa (¢ OGHOBJIEHIEM BCEX CChIIOK TaKUM 00Pa3oM, uTOObI OHI YKa3bIBAJIU Ha Hee, a He
Ha CTapblil PeCypc) ¥ TOJIBKO MOTOM MPOU30U/IET yaadeHue craporo pecypcea. Jlobasbre
paszen lifecycle B aws_launch_configuration, Kak I1oKasaHo HUKE:

resource "aws_launch_configuration” "example" {
image_id = "ami-@c55b159cbfafelfo”
instance_type = "t2.micro"
security _groups = [aws_security_group.instance.id]

user_data = <<-EOF
#!1/bin/bash
echo "Hello, World" > index.html
nohup busybox httpd -f -p ${var.server_port} &
EOF

# TpebyeTcAa npu UCNONb3OBaHUWM Tpynnbl aBTOMacWTabupoBaHus
# B KOHOMUrypauum 3anycka.
# https://www.terraform.io/docs/providers/aws/r/launch_configuration.html
lifecycle {
create_before_destroy = true

}
}

s paGorsl rpynmbl ASG Tpebyercs eliie oquH mapameTp: subnet_ids. O onpezensier
nozacet VPC, B KOTOPBIX J0JKHBI ObITh pasBepHyThl cepepbl EC2 (cripaBouHas uH-
dopmartisa o mozceTsx maetcs Bo Bpeske «CereBast 6e3omacHocTh» Ha ¢. 79). Kaskmas
MOJICETHh HAXOAMTCS B U30JIMPOBAHHOI 30He O0CTYITHOCTH AW'S (TO €CTh B OT/CIBHOM
BBIUUCIUTENbHOM I[EHTPE), TI0ITOMY, Pa3BEPThIBAsl CBOU CEPBEPHI M0 PA3HBIM IOJICe-
TSIM, BbI TAPAHTHPYETE, YTO BAII CEPBUC MPOIOJIKUT PabOTaTh, IasKe eCIIM HEKOTOPHIE
13 BBIYMCJIUTETHHBIX IEHTPOB BRIHIYT U3 cTPOst. CIIUCOK Mo/iceTel MOKHO MTPONTHACATh
TPSIMO B KOJIE, HO TAKOe perenue OyIeT CI0KHO MOIEPKUBATD U TIEPEHOCHTh. BMecTo
HTOTO JIyUIlle UCTIOJIH30BATH COOTBETCTBYIONIUN UCTNOUHUK OAHHBIX JIJIST TIOJTTYIE€HUST
CIIHCKA TTOfIceTel, MPUHA/IJIeKANNX K Bateil yaeTHoit 3ancu AW S.

VcTouHMK JaHHbBIX MpejacTaBisier coboil ¢hparMeHT HHMOPMALIMH, JOCTYITHON CyTy-
60 I uTeHWs, KOTOPBII U3BJIEKaeTCs U3 mposaiigepa (B HameM ciydae us AWS)
npu KakaoM 3amycke Terraform. J[o6aBisist HCTOUHUK AaHHBIX B KOH(PUTYPAIUIO
Terraform, BbI He co3zaere HUYEro HOBOTO. DTO IIPOCTO BO3MOKHOCTD 3alIPOCUTD MH-
dbopmanuio us API nposaiigepa, uToObl caenaTh ee JOCTYIIHOI /i OCTaJIbHOTO KOJa
Terraform. Kasxaplil nmpoBaiigep npeaocTaBiser Heblil psj ucrounnkos. Hanpumep,
nposaiiziep AWS nosBoJiser 3anpaimuBath gannbie o VPC u nojcersix, ugentudu-
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katopbl AMI, nuanazonsl [P-anpecos, ugeHTUGUKATOP TEKYNIIETO MOJb30BATEIS
1 MHOTOE JIpyToe.

CHHTAKCHC UCITOJIH30BAaHU NCTOYHUKOB JJaHHBIX OYEHb ITOX0K HA CUHTAKCHC pecypca:

data "<PROVIDER> <TYPE>" "<NAME>" {
[CONFIG ...]
I

PROVIDER — mMms npoBaiijiepa (Hanpumep, aws), TYPE — TUIT UICTOYHUKA JIAHHBIX, KO-
TOPBIH BbI XOTUTE MCIIOTH30BATh (CKaxkeM, vpc), NAME — UeHTU(UKATOP, C TTOMOIIBIO
KOTOPOTO MOKHO CChLIATHCS Ha 9TOT MCTOYHHUK JaHHBIX B Koze Terraform, a CONFIG
COCTOWT M3 OJIHOTO WJIN HECKOJIBKUX apPTYMEHTOB, ITPE/lyCMOTPEHHBIX CHEITMAIBHO TS
ATOTO UCTOYHWKA. BOT Kak MOXKHO BOCIIOJIB30BATHCS NCTOYHUKOM JJAHHBIX aws_vpc,
uT00bI 3anpocuTh HHpopMaIio o BaieMm obake VPC o ymouanuio (CrpaBouHyo
nHMOPMAINIO UIUTE BO BPe3Ke «3aMedyaHye 0 BUPTYATbHBIX YaCTHBIX 00JIaKax 110
YMOJTYaHNIO» Ha C. 63):

data "aws_vpc" "default" {
default = true
¥

CTOUT OTMETHTD, YTO B CJIydae C MICTOYHUKAMH TAHHBIX B KAYECTBE API'yMEHTOB OOBIYHO
nepeziaoTcs (GUILTPBI, KOTOPBIC YKA3bIBAIOT HA TO, Kakylo nHpopmMarmio Bul niere. Vc-
TOYHHKY JQHHBIX aws_vpc HYKHO YKa3aTh JIUIIb OAUH (HUIbTP, default = true, KOTOPLIi
VHUIIUPYeT B Bameil yueTHoit 3anmmcn AW'S monck VPC no ymomgasmio.

Yro6bl MOTYIUTH TAHHBIE U3 HCTOUHUKA, HY/KHO UCTIOTBL30BATD CJIEAYIOIHI CHHTAKCUC
JOCTYTa K aTpubyTam:

data.<PROVIDER>_<TYPE>.<NAME>.<ATTRIBUTE>

Hanpumep, urobbt osyuuth uaentudurarop VPC U3 ucTouyHnKa g1aHHbIX aws_vpc,
HaJI0 HAIMCATh CJeylolee:

data.aws_vpc.default.id

Bbl MoxeTe 100aBUTD K 9TOMY ellle OJIMH UCTOYHUK JTaHHbBIX, aws_subnet_ids, 4TOODBI
HaiiTu mojicetu BHyTpH aToro obuaka VPC:

data "aws_subnet_ids" "default" {
vpc_id = data.aws_vpc.default.id

}

Bp1 MoskeTe 13BI€YDb UEHTU(MDUKATOPHI TTOJICETEN 13 MICTOYHNKA aws_subnet_ids 1 Boc-
II0JIb30BATHCA apIYMEHTOM C JIOBOJIBHO CTPAaHHBIM Ha3BaHUEM vpc_zone_identifier,
yro6b! Bamia rpyina ASG ucrnosib30Bajia 3TH MOJCETH:



20 naBa 2 e [lpucTtynaem k pabote c Terraform

resource "aws_autoscaling_group" "example" {
launch_configuration = aws_launch_configuration.example.name
vpc_zone_identifier = data.aws_subnet_ids.default.ids

I
N

min_size
max_size = 10

tag {
key = "Name"
value = "terraform-asg-example"
propagate_at_launch = true
}
}

Pa3BepTbiBaHNE BaNaHCUPOBLLMKA HarpysKu

Bbl yske Hayunauch passeprbiBaTh rpymnny ASG, HO Ipu 9TOM BOZHMKaeT HeOOIbIIas
npobJieMa: y Bac eCTh HECKOJIbKO CEPBEPOB ¢ OT/AeabHbIMK [P-agpecaMu, oHaKO KO-
HEYHBIM T10JIb30BATESIM OOBIYHO HY)KHA elHast TouKa BXoaa. OHO U3 peleHuii 3a-
KJTIOYAETCS B PA3BEPThIBAHUN OAIAHCUPOBUUKA HAZPY3KU, KOTOPBIIT OY/IET PACTIPEAETISTH
TpaduK MEKIY BallUMKU CEPBEPAMK U MPELOCTABIATh BCEM BAIUM MOJIb30BATENSIM
cobersennbiit [P-azpec (miu, eciu GbITH TOUHBIM, 1oMeHHOe nMst). Cosanue Gamancu-
POBIINKA HATPY3KH ¢ BBICOKUMU JIOCTYITHOCTBIO U MACIITAOMPYEMOCTHIO TPeOyeT MHOTO
yeunuii. VI onsATh BB MOKeTe MOJMOKUTHCsT Ha AW'S, BOCIIOIb30BABIINCH CEPBUCOM
Elastic Load Balancer (ELB) ot Amazon (puc. 2.10).

CepBep EC2

Elastic
Load
Balancer

Monb3oBartenb

CepBep EC2

pynna
aBTOoMacLuTabupoBaHus
N J

Puc. 2.10. Vcnonb3oBaHne Amazon ELB ans pacnpeaenenuns Tpacduka no rpynne
aBTOMacLWTabyupoBaHus
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AWS npeparaer Tpu tria 6aJaHCUPOBIIUKOB HATPY3KU.

Q Application Load Balancer (ALB). Jlyuiiie Bcero TMOAXOMUT st GaTaHCUPOBKY
tpacduka o nporokosam HTTP u HTTPS. Pabotaer Ha npukiagiom yposue (ypo-
BeHb 7) ceteBoit moziesn OSI.

Q Network Load Balancer (NLB). Jly4iiie Bcero MOAXOANT Jist GaTaHCUPOBKU Tpadu-
ka 110 nporokojam TCP, UDP u TLS. Eciu cpaBuusars ¢ ALB, Mosxker ObicTpee
MaciTabupoBatbest B 06e cTOPOHBI B 3aBucuMocTd oT Harpysku (NLB paccunrtan
Ha MaciTabupoBaHue JI0 IECITKOB MUJUTHOHOB 3alIPOCOB B ceKyHy). PabGoraeT Ha
TPaHCIIOPTHOM ypoBHE (ypoBeHb 4) ceTeBoit Momesn OSI.

Q Classic Load Balancer (CLB). 910 «cTapbiil» OaJaHCUPOBIIUK HATPY3KU, KOTOPbINA
nosipusica paubiie, ueM ALB u NLB. On criocoben paboTats ¢ TpaduKoM 10 MpoTo-
kosiam HTTP, HTTPS, TCP u TLS, 1o orpannyeH B BO3MOKHOCTSIX 110 CPAaBHEHUIO
CO CBOMMM <ITPEEMHUKAMU». PaboTaeT Kak Ha IPUKIAHOM, TaK U HA TPAHCIIOPTHOM
yposte (L7 u L4) cereBoit mogemn OSI.

CoBpeMenHble TPUJIOKEHUS JIOJDKHBI UCTTOb30BaTh B ocHoBHoM ALB uiu NLB. ITo-
CKOJIbKY Halll IIpOCTOl mpumep ¢ Beb-cepsepoM sipaserca HTTP-npunoxenuem 6e3
Cephe3HBIX TPeOOBAHUH K TPOU3BOANTENBHOCTH, HaM JIydliie Beero mogoiizer ALB.

Kaxk nokazano na puc. 2.11, ALB cocTouT 13 HECKOJIBKUX YaCTEN.

Q Ilpocaywusamenv (carywamens). IlIpociyniuBaer orpejesieHHble MTOPThI (HAIPU-
Mmep, 80) u mporokon (ckaxkem, HTTP).

Q Ilpasuno npocrywusamens. BepeT 3ampockl, HATIPABJIEHHBIE K TIPOCIYTINBATEIIO,
U Tlepe/aeT Te U3 HUX, KOTOPble COOTBETCTBYIOT OIIPe/eJIEHHbIM My TsIM (HAIIPUMED,
/foo nim /bar) Wi ceTeBbIM UMeHaM (Bpojie foo.example. com 1y bar.example.com),
3a/IAaHHBIM T[CJIEBBIM IPYTITIAM.

Q Iexresvie epynnor. OUH I HECKOJIBKO CEPBEPOB, KOTOPBIE TPUHUMAIOT 3aITPOCHI OT
GamaHcupoBIMKa HArpy3Kku. [lemeBast rpymma Takke caeauT 3a paboTocmocobHO-
CTBIO 3TUX CEPBEPOB U IIJIET 3aIIPOCHI TOTBKO «3/[0POBLIM» Y3JIaM.

ALB Llenesas rpynna
Mpasuna
Mpocnywmsarenu npocnywmsarens / foo foo
foo.example.com

. 3anpoc MopT 80, HTTP

- bar.example.com >

/foo/*
MopT 443, HTTPS
/bar/* / bar bar

Llenesas rpynna

Puc. 2.11. 0630p Application Load Balancer (ALB)
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ITepBbIM 1€I0M HYKHO co31aTh caM Gasancuposiuk ALB, ucnobsys pecype aws_1b:

resource "aws_lb" "example" {

name = "terraform-asg-example”
load_balancer_type = "application”
subnets = data.aws_subnet_ids.default.ids

}

O6paruTe BHUMaHKe, 4YTO apaMeTp subnets HacTpauBaeT OaJaHCUPOBLUIMK HATPY3KH
JUISE UCTTOJIb30BaHK BeeX mojiceTell B BatieM obsrake VPC 10 yMOIYaHIIO ¢ TIOMOIIHIO
HMCTOYHMKA JJAHHBIX aws_subnet_ids!. bamancuposiuku narpysku 8 AWS coctosit
HE M3 OIHOTO, a CPa3y U3 HECKOJbKUX CEPBEPOB, KOTOPbIe MOIyT paboTaTh B PA3HBIX
noyiceTsIx (M, CIeI0BaTeIbHO, B OT/IEJTbHBIX BBIYUCIUTETBHBIX 1leHTpax). AWS aBToma-
TUYECKH MacIITabupyeT KOJUUeCTBO OalaHCHPOBIIUKOB B 3aBUCUMOCTH OT TpaduKa
u oTpabarbiBaeT OTKa3, €CJIU OJMH 13 9TUX CEPBEPOB BbIizeT 3 cTpost. Takum o6pasom,
BbI [IOJIy4aeTe KaK MaciiTabuPyeMOCTh, TaK U BBICOKYIO JOCTYITHOCTb.

Cuieryrorium marom OyeT orpeiesieHue mpocayiuBaresis 1jist 9toro ALB ¢ momoribio
pecypca aws_lb_listener:

resource "aws_lb_listener" "http" {
load_balancer_arn = aws_lb.example.arn
port = 80
protocol = "HTTP"

# Mo ymon4YaHuiw BO3BpawaeT MPOCTYH CTpaHuLy C Koaom 404
default_action {
type = "fixed-response"

fixed_response {
content_type = "text/plain”
message_body = "404: page not found"
status_code = 404

}
}
3

ITOT npocayimuBaresb HacTpanBaeT ALB s nmpocaymmBanus crangaptaoro HTTP-
nopta (80), ucnonpzosanuss HTTP-nipoTrokosia 1 Bo3BpaliieHust IPOCTON CTPAHUIIBI
¢ kozioM 404 B ciydae, ecyiu 3a1poc He COOTBETCTBYET HU OJIHOMY U3 TIPABUJI ITPOCITY-
MIMBAHUA.

CTOUT OTMETHUTD, UTO TI0 YMOJYAHUIO JI71sT BeeX pecypcoB AW, Brimiouast ALB, 3akpbIT
BXOJAIMI U UCXOAANIMN TpahuK, MOATOMY HYKHO CO3/1aTh HOBYIO IpyIly Ge3ormac-

U Yro6bl He YCIOKHATH HTH TIPUMEPDI, MbI 3amyckaeM cepsepbl EC2 u ALB B o/110i1 mozcern.
B IPOMBITITIEHHBIX YCTOBUSIX WX MIOYTH HABEPHSIKA CJIEZ0BAIIO ObI PA3MECTHTD B PA3HbIX 1101~
cetsix: cepsepbl EC2 B 3akpbiToii (4T06bI OHK He ObLIN AOCTYIIHBI HEIOCPEACTBeHHO u3 VHTep-
Hera), a ALB — B OTKpBITO#1 (4TOOBI [I0JIb30BATEIN MOTJIN 00pAIAThC K HEMY HAIIPSAMYIO).
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HOCTH CIELHaIbHO st GaJaHCUPOBIIMKA HATPY3KU. DTa IPYIIIIa J0/KHA pa3pelarh
BXOJIAIIIE 3a1pochl Ha opT 80, uro6bl BbI Moryi obpamarbes kK ALB nmo HTTP, a rakxke
MCXOJSIIME 3alIPOChI HA BCEX MOPTaX, YTOObI OaJaHCUPOBIIMK MOT IIPOBEPATH paboTo-
CIOCOOHOCTE:

resource "aws_security group" "alb" {
name = "terraform-example-alb"

# Paspewaem Bce BxogAwue HTTP-3anpochbl

ingress {

from_port = 80

to_port = 80

protocol = "tcp"

cidr_blocks = ["0.0.0.0/0"]
}
# Paspewaem BCe MCXoAAwWMEe 3anpochl
egress {

from_port =0

to_port =0

protocol = "-1"

cidr_blocks = ["0.0.0.0/0"]
}

}

HyskHo cenath Tak, uToObl pecype aws_1b MCIOIb30BaN YKa3aHHYIO TPyIITy Ge3omac-
HocTH. /17151 3TOrO yCTaHOBUTE apryMEHT security_groups:

resource "aws_lb" "example" {

name = "terraform-asg-example”
load_balancer_type = "application”

subnets = data.aws_subnet_ids.default.ids
security_groups = [aws_security_group.alb.id]

}

3areM HEOOXOAMMO CO3/aTh nesieByto rpynmy a1 ASG, ncnosp3ys pecypc aws_1b_
target_group:

resource "aws_lb_target_group" "asg" {
name = "terraform-asg-example"
port = var.server_port
protocol = "HTTP"
vpc_id = data.aws_vpc.default.id
health_check {
path = "/"
protocol = "HTTP"
matcher = "200"
interval = 15

timeout =3
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I
N

healthy_threshold
unhealthy_threshold

}

U}
N

}

OG6paruTe BHUMaHUE HA TO, YTO JIAHHAS 1[eJIeBast TPYIIa OyIeT IPOBEPITh PabOTOCIIO-
COGHOCTB BalllMX CEPBEPOB, OTIIPaBJIsisa uM tepuoandeckrt HTTP-3anpockr; cepsep cun-
TaeTcst PaboTOCTIOCOGHBIM, TOJILKO €CJIH €T0 OTBET COBITAJIACT C 3alaHHBIM COTIOCTABUTE-
JieM (HarpuMep, Bbl MOJKETE CIeJIaTh TakK, 4TOObI COMOCTAaBUTEb OKIIAI OTBETA 200 0K).
Eciu cepBep He oTBeuaeT (BO3MOKHO, U3-3a mepeboeB B paboTe WK MEPErPy3Kn ), OH
Gy/IeT moMeveH Kak HepaboTOCTIOCOOHBIN U TIeJIeBast TPYIITIA aBTOMATHIECKU [TPEKPATUT
OTTIPABJISATH €My TpauK, YT06bI MUHUMHU3UPOBATH HAPYIIIEHIE 00CTYKUBAHIS BAIITHX
TTOJTh30BaTE e,

Ho ortkyna 1iesreBas rpymma 3uaet, kakum cepsepam EC2 cirenyeT oTrpaBiisiTh 3a11poChI?
BoI MoryIi ObI TPOITHCATD B HEET CTATHYECKUT CITCOK CEPBEPOB PECYPCOM aws_lb_target_
group_attachment, ognako mpu pabore ¢ ASG cepBepbl MOTYT 3aITyCKaThCS U YIAJISAThCS
B 110601 MOMEHT, TI09TOMY TAKO! TIOJIXO/] HE TOAUTCsT. BMECTO 5TOr0 MOJKHO BOCITOJIb-
30BaThc 1epBokaaccHoi naTerpaiueit Mmexkay ASG u ALB. Bepuurech k pecypcy aws_
autoscaling_group U cjieiaiiTe Tak, 4TOOBI €T0 aPIyMEHT target_group_arns yKasbIBaJ
Ha HOBYTO TeJIEBYIO TPYTIITY:

resource "aws_autoscaling_group” "example" {

launch_configuration = aws_launch_configuration.example.name
vpc_zone_identifier = data.aws_subnet_ids.default.ids

target_group_arns = [aws_lb_target_group.asg.arn]
health_check_type = "ELB"

U}
N

min_size
max_size = 10

tag {
key = "Name"
value "terraform-asg-example"
propagate_at_launch = true

}

}

Bbr Tak:ke M0JKHBI IIOMEHSITh 3HaYeHne health_check_type Ha "ELB". 3HaueHue 110
yMOJIYaHuo, "EC2", MojipasyMeBaeT MUHIMAJIBbHYIO IIPOBEPKY PabOTOCIIOCOOHOCTH, KO-
TOpasi CYUTAET CEPBEP HEUCIIPABHBIM, TOJIBKO ecu rutiepsu3op AWS yTBepkaer, 4To
BM coBcem He paboTaeT WK SBJISIeTCs: HeAOCTYITHON. 3HadeHre "ELB" GoJiee HaleKHO,
MOCKOJIbKY BhIHY KIaeT ASG mpoBepsiTh paboTOCIIOCOOHOCTH T1eJIeBOii rpyIbl. K ToMy
JKe CepBepPbl aBTOMATUYECKH 3aMEHSIOTCSI, €CJIN 1eJieBast TPYIIna 0ObABISET UX HewC-
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mpaBHBIMI. TakuM 06pa3oM, CEPBEPHI TOTEKAT 3aMEHe He TOJIBKO B CIydae MOJTHOTO
0TKA3a, HO 1 KOT/IA OHH, K TPUMEPY, TIEPECTAIOT OOCTYKUBATE 3aIIPOCHI M3-32 HEXBATKH
MaMATH WU OCTAHOBKM KPUTHYECKHU BasKHOTO TIPOTIECCa.

[Tpumto BpeMst coOpaTh 9TO BCe BOEANHO. JIJIst 9TOTO MBI CO3/Q/IM TIPABUIIA TTPOCITY-
IIUBaTEJs, UCIIOIb3Ys pecypc aws_lb_listener_rule:

resource "aws_lb_listener_rule" "asg" {
listener_arn = aws_lb_listener.http.arn
priority = 100

condition {

field = "path-pattern”

values = ["*"]
}
action {

type = "forward"

target_group_arn = aws_lb_target_group.asg.arn
}

}

ITOT KO/ 106ABJISIET [IPABUIIO TIPOCITYIIUBATEIST, KOTOPOE OTIIPABJISIET 3AIIPOCHI, COOT-
BETCTBYIOIIIE JIOGOMY Ty TH, K TesieBoi rpytme ¢ ASG BHYTpH.

ITpexie yeM pasBopaurBaTh OATAHCHPOBIIIUK HATPY3KH, HY;KHO C/IEIATh eIIIe KOe-4TO — M0~
MEHSITB CTapblii BBIBOJ public_ip ofnoro cepBepa EC2 na BbiBoj jomenHoro nmenn ALB:

output "alb_dns_name" {
value = aws_lb.example.dns_name
description = "The domain name of the load balancer"

}

BomosauTe terraform apply u mounTaiite mosydeHHblil ran. CorsacHo eMy Hall
ucxozubiii cepsep EC2 ynansercst, a BMecto Hero Terraform cosmaer KoHMUTypammio
samycka, ASG, ALB u rpynmny 6ezomnactoctu. Eciiu ¢ m1aHoM Bee B TIOPSIIKE, BBEIUTE
yes U HaskmuTe KiaaBuiny Enter. Korja komatia apply 3aBepiiuT paboTy, BbI JOJIKHBI
YBUIETDH BBIBOJ alb_dns_name:

Outputs:
alb_dns_name = terraform-asg-example-123.us-east-2.elb.amazonaws.com

Cxonupyiite atotr URL-aznpec. [logoxkaure, moka nanmm cepsepsl 3arpyssarcsa u ALB
MOMETHT UX Kak pabGorocrmocobubre. TeM BpeMeHeM MOKeTe MTPOCMOTPETH TO, UTO BbI
pasBepryr. OTKpHIB pasaesn ASG koncosn EC2 (https://amzn.to/2MH3mId), BbI 1OJIKHBI
YBUJIETb, 4TO TPYIIIIA aBTOMACHITabupoBaHus yike cosnana (puc. 2.12).
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Puc.

2.12. l'pynna aBToMaclTabnpoBaHus

Ecim mepeiit Ha Braragky Instances (CepBepbl), MOKHO YBUIETD 3aITyCK /IBYX CEPBEPOB

EC2, kak nokasano na puc. 2.13.
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[lesxnyB Ha BKaznke Load Balancers (basancHpOBIIMKN HATPY3KW ), BBl YBUANUTE CBOI
aksemiigp ALB, kak mokasano Ha puc. 2.14.
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Puc. 2.14. Application Load Balancer

Yro6bl HAITH 11eJIEBYIO TPYIIIY, KaK TIOKa3aHo Ha puc. 2.15, nepeiiante Ha BKIaaKy Target
Groups (IleneBbie rpymie).
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Ecau BbI BoIGepeTe ¢BOIO LeJIeBYIO TPYIILY U IeJIKHeTe Ha BKJajake Targets (Ilesn)
B HIKHEH 9acTH 9KpaHa, TO CMOKETe YBU/IETD, KAK BaIll CEPBEPHI PETHUCTPUPYIOTCS
B 1[eJIEBOM IPYIIe U IIPOXOAAT IpoBepku paborocrnocobrocTu. Tlogoxaure, moka mx
UHIUKATODP COCTOSHMs He HaYHeT IMOKa3biBaTh healthy. DT0 0OBIYHO 3aHUMAET OIHY-
nBe MUHYTHI. [Tocsie mpoBepbTe BBIBO/ alb_dns_name, KOTOPBIN BbI CKOITMPOBAJIN PaHee:

$ curl http://<alb_dns_name>
Hello, World

[Homyunnocs! ALB nampassiger tpaduk k Bammmm cepBepam EC2. Kaxzapiit pas, korja
BbI oOparaerech 1mo atoMmy URL-anpecy, ol BeiOMpaeT Apyroil cepsep st 06paboTKu
3arpoca. Bbl MOJIyYHJIM TTIOJHOCTBIO pabouwii KiacTep BeO-cepBepos!

Ha aroMm artarie MO3KHO BUJIETb, KaK Balll KJIacTep pearnpyer Ha co3jlaHue HOBBIX U y/iaJle-
Hue cTapbix cepBepoB. Hanpumep, nepeiinute na Brianky Instances (Cepsepsl) 1 yaaim-
TE OJIH U3 CEPBEPOB: YCTAHOBUTE (PIIAKOK, HAKMUTE BBEPXY KHOIIKY Actions (/leiicTBus)
1 3aTeM TTIOMEHSTe COCTOSTHIE cepBepa Ha Terminate (Y manutsh). Ecoii BB cHOBA TTOTIPO-
Gyete obpaTuThes K tecroBomy URL-anpecy ALB, kasiplii Balil 3a1rpoc A0JKEH BEPHYTh
200 0K aske mocse ynajienus cepsepa. ALB aBromatiyeckn 06HAPYKNUT, 4TO cepBepa
6oJIbllle HET, U IiepecTaHeT HalpaBidaTh K Hemy Tpaduk. YTo ele nHTEpecHel, BCKOpe
nocJie ynaneanst ASG moiimMeT, 9To y Hac OCTAJICS O/INH CePBEP BMECTO BYX, M aBTOMA-
TUYECKHU 3aIyCTUT 3aMeHy (camoBoccTanoBsieHue!). UTobsl yBuzeTsh, Kak ASG MeHsieT
CBOH pasmep, Moxere 100aBUTh B ¢Boii Koz Terraform mapamerp desired_capacity
1 CHOBA BBITIOJIHUTH KOMAH/IBI apply.

YaaneHne HeHyXHbIX pecypcoB

Korma BbI 3akoHunTe IKCIIEpUMEHTUPOBATD C Terraform B KOHIIE 3TOU MJIM OJHOU U3
CJIeAYIOIINX TJIaB, JKeJlaTeJIbHO YIaJINTh BCE€ CO3/JlaHHbIEe BaMU PECYPCHI, 4yTOOBI 32 HUX
HE IPUIIJIOCH TIJIaTUTD. HOCKOJIbe Terraform orciexxuBaer BCe, 4YTO BBI CO3/1a€Te, 9TO
HE COCTaBUT HpO6JIeMbI. ﬂOCTaTO‘{HO BbIIIOJIHUTb KOMaHy destroy:

$ terraform destroy

(...)
Terraform will perform the following actions:

# aws_autoscaling_group.example will be destroyed
- resource "aws_autoscaling_group" "example" {
(...)
}

# aws_launch_configuration.example will be destroyed
- resource "aws_launch_configuration” "example" {
(.o00)
¥
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# aws_lb.example will be destroyed
- resource "aws_lb" "example" {

(...)
}

(...)
Plan: © to add, © to change, 8 to destroy.

Do you really want to destroy all resources?
Terraform will destroy all your managed infrastructure, as shown above.
There is no undo. Only 'yes' will be accepted to confirm.

Enter a value:

Be1, HaBepHOe, U caMM TIOHUMaeTe, UTO KOMaH/a destroy B IPOMBINILIEHHON cpee
JIOJIZKHA UCTIONB30BAThCS PEAKO (1 BooOIIe HUKOT/AA). Ee Heslb3st OTMEHUTD, M09TO-
my Terraform gact Bam mocsieIHUI TAHC B3TJISTHYTh HA CBOU JIEHCTBYSI, OTOOPA3UB HA
9KpaHe CIHCOK BCEX PECYPCOB, KOTOPHIe GYAYT YAATEHDI, U 3alIPOCHUT Y BAC MOATBEP-
xnerne. Ecii Bce BBITIISIZNT XOPOTIIO, BBEUTE yes U HakMuTe Kiasuiy Enter. Terraform
mocTpouT Tpad 3aBUCHUMOCTEN U yAATUT BCe BAIIU PECYPCHI B KOPPEKTHOM TIOPSIZIKE,
KaK MOXXHO CHJIbHEe paclapajllelnBast 3TOT Ipoliecc. Yepes ofHy-/[Be MUHYTHI Ballla
yuerHas 3armuch AWS cHoBa OyeT mycToi.

NwMeliTe B BUY, 9TO B AaJbHEHIIEM MbI IPOJOJIKAM pazpadaThiBaTh STOT MPUMEP,
noaromy He ynansiite kox Terraform! Ho Bl Mokere B J1r000H MOMEHT BBIIIOJIHUTh
KoMaHy destroy, 4TOObI yIaJUTh yKe pa3BepHyThie pecypcebl. [Ipesects KOHIEnn
IaC B oM, uTO Best maOpMaIiust 00 3TUX PeCypcax ONMUcaHa B KOJe, IOATOMY IIPHU JKe-
JIAHUU BBl MOJKETE BOCCO3/IATh MX BCE C TIOMOIIBIO OJTHON KOMaHJIbI: terraform apply.
Ha camom jiesie ocsieiHvie BHECEHHbIE U3MeHeH st Tydiie 3ahukcupoBath B Git, 4To6BI
BBI MOTJIN OTCJIEKMBATH UCTOPHUIO CBOEH NH(PACTPYKTYPHI.

Pe3tome

¥ Bac renepb ectb o0miee npecrasienue 00 ucnosbzopanun Terraform. JlexnaparuBHbiii
SI3BIK TTO3BOJISIET JIETKO OTTUCHIBATh UMEHHO Ty WH(PACTPYKTYPY, KOTOPYIO BBl XOTUTE
co3ath. C TTOMOIIBIO KOMaH/Ibl plan MOKHO TIPOCMOTPETH IMOTEHINAIbHbIE U3MEHe-
HUS U YCTPAHUTH OIMUOKY, TIPEK/Ie YeM IIPUCTYIIATh K pasBepThiBaHuIo. [lepeMeHHbIe,
CCBUIKM ¥ 3aBUCUMOCTH MO3BOJIAIOT U30aBUTD Balll KOJ| OT HOBTOPSIONIUXCS (PPAarMEHTOB
U C/IeJIaTh €r0 MAaKCUMAaJIbHO KOH(PUTYPUPYEMBIM.

Ho s10 smums navasno. M3 rmaser 3 Bl yaHaere, kak Terraform cieanT 3a tem, Kakas
uHdpacTpyKTypa yke Oblia co3/1aHa, U TO, HACKOJIbKO CHJIBHO 9TO BIUSET HA CTPYKTY-
pupoBanue Koaa Terraform. B riiaBe 4 Hayuurech npumMensts Moaysu Terraform st
co3/ianns MHOPACTPYKTYPHI, TPUTOHON /11 TTOBTOPHOTO MCTIOJIb30BAHNS.



Kak ynpaBnsitb COCTOSIHUEM
Terraform

B ruase 2, ucnoabsys Terraform g cosganus U 0OHOBJIEHUSI PECYPCOB, Bbl MOTJIM
3aMETUTh, YTO IIPU Ka’k/[OM BBIIIOJIHEHUN KOMaH/l terraform plan u terraform apply
9TOIi CHCTEMe YAaBaJIoCh HAXOAUTH CO3JAHHBIE PAHee PECYPChl M OOHOBJIATH UX COOT-
BercTByOIIMM 0O6pa3zoM. Ho oTkyza eil ObLI0 U3BECTHO O TOM, KAKUe U3 HUX HAXOAATCS
1oy ee ynpasienuem? B Bamieil yuerHoi sanucu AWS MoKeT HaXOAUThCst Jiro0ast MH-
(bpacTpykTypa, pazBepHyTas ¢ MOMOIIBIO PA3TUYHBIX MEXAHU3MOB (OTYACTH BPYYHYIO,
ordactu yepes Terraform, 0T4acTh ¢ HOMOIIBIO YTUIUTHI KOMAHHOM CTPOKH). Tak Kak
ske Terraform orpezensieT CBOU pecypebi?

B sr10ii riaBe BbI y3Haete, kak Terraform orciesknBaer coctosinue Baieil uidpacTpyKry-
PBI 1 KakuM 06pa3oM 9TO BJIMSET Ha CTPYKTYPY (hallIoB 1 KaTaJoros, U30JAINIO 1 6J10-
kupoBanue B npoekte Terraform. BoT Kirro4eBbie TEMbI, 110 KOTOPBIM MbI TIPOHIEMCSI.
Q Yro coboii npeacrasiser cocroanue Terraform.
Q OO6iee xpaHuuiie A1t GailJioB COCTOSTHISL.
O Orpanuuenus BHyTpeHHux xpauusuil Terraform.
O Usonsanus haitaioB cocTosTHUSA.
e Uzosamus ¢ moMoIIbio pabounx obuacTei.
e U3omas11s1 € TOMOTIBIO OIMMMCAHUS CTPYKTYPhI (PaiiyioB.

Q Ucrounuk naHuwixX terraform_remote_state.

Mpumepbl kOAa

HanomuHato: Bce MpMMepbl KoAa Anst 3TOM KHUMM MOXHO HaliTV Mo agpecy github.com/
brikis98/terraform-up-and-running-code.
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YTto coboli npeactaBnseT coctosstHue Terraform

I[Tpu kaskoM cBoeM 3aitycke crctema Terraform 3arnucpiBaer nHGOPMAIUIO O CO3aAHHON
efo MH(MPACTPYKTyPe B CBOI (aiin cocmositusi. I1o ymMomdanuio, eciiu 3aIycK MpoHCXOIUT
B /foo/bar, Terraform cosmaer (aiis /foo/bar/terraform.tfstate. OT0T (haiia nmeer
HecTanzaptHbiil popmar JSON u cBasbiBaer pecypebl Terraform B Bammx kondurypa-
IIMOHHBIX (aiiyiax ¢ UX MpeCTaBIeHNEM B peasibHOM Mupe. [Ipencrasbre, K mpuMepy,
gro y Terraform ciemyiomas KOHGUTYpaIHT:

resource "aws_instance" "example" {
ami = "ami-@c55b159cbfafelfo"
instance_type = "t2.micro"

}

Huske nokasan Hebosblinoii pparment daiiia terraform. tfstate (ypesaHHbli, 4T0ObI
ero OBIJIO JIerYe YUTaTh), KOTOPBIN Gy/IeT CO3/1aH TT0CJIe BBIOIHEHS terraform apply:

{
"version": 4,
"terraform_version": "0.12.0",
"serial": 1,
"lineage": "1f2087f9-4b3c-1b66-65db-8b78faafc6fb",
"outputs": {},
"resources": [
{
"mode": "managed",
"type": "aws_instance",
"name": "example",
"provider": "provider.aws",
"instances": [
{
"schema_version": 1,
"attributes": {
"ami": "ami-@c55b159cbfafelfo”,
"availability zone": "us-east-2c",
"id": "i-@ed689a@acc43afof",
"instance_state": "running",
"instance_type": "t2.micro",
"(...)": "(truncated)"

Baarozaps popmary JSON Terraform snaer, 4To pecypc ThIia aws_instance ¢ ume-
HeM example cooTBeTcTBYeT cepBepy EC2 ¢ upentudukatopom i-00d689adaccs3afof
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B Bateil yuernoit 3armmcu AWS. Tlpu kaxom 3anycke Terraform mosxer 3aripocuTsb
y AWS Texkyiiiee cocTosiHue 3TOr0O cepBepa U CPABHUTD €ro ¢ Balleil konduryparueii,
9TOGBI OMPEENUTh, KAKHE M3MEHEHUST CaelyeT BHeCTH. VIHBIMU CIOBaMMU, BBIBOJL
KOMaH/[bl plan — 9TO PacXoXk/eHNE MEXK/Y KOJOM Ha BallleM KOMIbioTepe 1 nH(pa-
CTPYKTYPOIi, Pa3BepHYTOI B peajibHOM MUpe (CoraacHo njaeHTuduraropam B (aiiie
COCTOSTHUS ).

®daiin cocTosHUA aBnseTcs npuBaTHbiM API

®alin coCTOAHMS — 3TO MPUBATHbINM API, KOTOPbIN MEHAETCA C KaX/blM HOBbLIM Bbl-
MyCcKOM U MpeaHasHayeH cyrybo Anst BHyTPEHHEro Mcrosb3oBaHus B Terraform. Bbl
HUKOrZla He JOMKHbI PEAAKTMPOBATL Er0 BPYUHYO UMM CHATLIBATH €0 HaMpsiMyto.

Ecnv BaM MO KaKOW-TO MPUUYMHE HYXXHO MoAUUUMPOBaTh daiin CoCTOSHMS (4TO
[OIMKHO BbITb PeAKoCTbiO), UCTMONb3yWTe koMaHabl terraform import wnwm terraform
state (npumMepbl paboTbl C HUMKM NMOKa3aHbl B rnase 5).

Ecuu Bt uctiosbayere Terraform B JIMUHOM MPOEKTE, MOXKHO CIIOKOWHO XPaHUTH (haiit
terraform.tfstate sokasbHO Ha cBoeM KoMIlbioTepe. Ho ecsin BbI BezieTe KOMaHIHY1O
Pa3paboTKy PeasbHOTO MPOAYKTA, MOKET BOSHUKHYTH HECKOJIBKO MPOOIIEM.

Q Obuwee xpanunruwe 0as paiinog cocmosnust. ITo6b1 OGHOBASITH HHPPACTPYKTYPY
¢ momoripio Terraform, y Kaka0ro 4wieHa KOMaH/bI IOJOKEH OBITH JOCTYI K OJIHUM
U TeM ke daiiiaM COCTOSIHUS. JTO 03HAYAET, YTO BaM HYKHO XPAHUTb ATH (hailiibl
B 00TIIEIOCTYITHOM MecTe.

Q baoxuposanue ¢aiinog cocmosmus. Paznenenvie JaHHbIX CPa3y e CO3/1aeT HOBYIO
npobiemy: 6rokuposanue. Ecau qBa uieHa komanbl 3amyckaior Terraform omo-
BPEMEHHO, MOJKET BO3HUKHYTH COCTOSTHUE TOHKH, TaK Kak 0OHOBIeHe (hailoB co-
CTOSTHUST TIPOUCXOIUT TTIAPAJIIETBHO CO CTOPOHBI IBYX PA3HbIX MpoiteccoB. bes 6J1o-
KIPOBAHUS 3TO MOXKET IPUBECTH K KOHMIMKTAM, TOTEPE AAHHBIX U MOBPEKIEHUIO
(aiinos cocTosgHUA.

Q Hsonayua ¢aiinos cocmosnus. Ilpn nusmenennn MHGPACTPYKTYPbI PEKOMEHTYETCS
M30JIMPOBaTh pasHble okpyskenusd. Hanpumep, mpu mpaBke cocTosiHUA B cpejie IPe/i-
BapUTENHHOTO WK (DUHATHHOTO TECTHPOBAHUS CIEAYET YOEMUTHCS, YTO ATO HUKAK
He HaBPEANUT MPOMBIIIIIEHHOM cucTeme. Ho Kak m30mmMpoBaTh n3MEHEHNS, €CJIU BCS
uHbPaCTPYKTYpa OIKcaHa B OHOM U ToM ke aitie cocrostaust Terraform?

B cjeayrnux pasjesjgax Mbl HOI[pO6HO ncciaelyeM Bce aTnu HpO6JIeMI)I 1 ITOCMOTpPUM,
KaK UX pEIInTb.
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Obluee xpaHunuile anst hannoB COCTOSHUS

Campblit pacipocTpaHeHHBII METO/I, KOTOPHBIH ITO3BOJISIET HECKOJIBKUM YJIeHaM KOMaHIbI
paborats ¢ obimum HabopoM (haiiIoB, 3aKT0YAETCsT B UCTOTB30BAHII CHCTEMBI YITPAB-
sierust Bepeusimu (Harpumep, Git). Xotst Banr ko Terraform TouHO H0JKEH XpaHUTHCS
HUMEHHO TaKUM 06pa3oM, TPUMEHEHHE TOTO JKe MOojIXojia K cocrosinuio Terraform — nio-
Xast udesi 1o HECKOJIHKUM TIPIHUTHAM.

Q Yenoseueckuii paxmop. Bol MOKeTE J1€TKO 3a0BITH 3arPy3UTh TOCJIEHIE H3MEHEHUST
U3 CHCTEMBI YIIPABJIEHUS BEPCUSIMHE 1iepe/t 3armyckoM Terraform wii coxpaHuTh CBOU
cobcTBeHHbIe 0GHOBIEHUS TOCTHAKTYM. PaHO WITH TTIO3HO KTO-TO B BAIllel KOMaH/Ie
caryuaitno samycrut Terraform ¢ yerapeBimmmu hailJiaMu COCTOSTHISI, UTO TPUBEIET
K OTKATy WM TyOJINPOBAHUIO YIKE PA3BEPHYTHIX PECYPCOB.

Q baokuposarue. BoIbIIMHCTBO CUCTEM YIIPaBJIeHUsI BEPCUSIMU He TIPe/I0CTaBIISIOT HU-
KaKUX CPeJICTB BJIOKMPOBAHUS, KOTOPBIE MOTJIN ObI TPEOTBPATUTE OJIHOBPEMEHHOE
BBITTOJTHEHUeE terraform apply ABYyMsI Pa3HBIMU YJIeHAMU KOMaH/Ibl.

Q Hanuuue xonguoernyuanvivix dannovix. Bee nannbie B daiiiax cocrosinus Terraform
XPAHATCS B BUIE OOBIMHOTO TEKCTA. ITO UPeBaTO MPOOIEMAMH, TOCKOJIBKY HEKOTOPHIM
pecypcam Terraform HeoGXoMMO XPaHUTh YYBCTBUTEIbHbIE TaHHbIe. Hampumep, eciun
BbI co3zaeTe Has3y JaHHBIX ¢ IIOMOLIBIO pecypca aws_db_instance, Terraform coxpanut
UMSI TI0JIb30BATEJST 1 [IAPOJIb K Hell B (haiiie cocTosiHust B OTKPHITOM Bue. OTKPHI-
TOEe XpaHeHne KOH(MUIEHIUAIbHBIX JAaHHbBIX 20e Obl Mo Hit ObLL0, BKIIOYASA CHCTEMY
yIIpaBJieHus BepcusiMu, — 1toxast ujzest. [To cocrosiauio Ha Mait 2019 rozga coobrie-
ctBo Terraform obcysxmaer oTkpoiTyio 3asBKY (http://bit.ly/33gqaVe), co3nantyio 1o
HTOMY MTOBOJLY, XOTS JIJIs1 PEIICHUST TAHHOM TPOOIeMbI €CTh 0OXO/HbIE Ty TH, KOTOPBIE
MBI BCKOPE 00CY M.

BMecTo crcTeMBl yipaBaeHUs] BEPCUSME JIJIT COBMECTHOTO YIIpaBiIeHus haiimamn
COCTOSTHYISI JIYUIITe CTIOIb30BaTh Y/IaTeHHbIE XPAHIIIHIIA, TOJIEPKKA KOTOPHIX BCTPOEHA
B Terraform. Xpanunuwe onpenensier to, kaxk Terraform sarpyskaer u coxpaHsieT CBoe Co-
crosirue. [1o yMOTYaHUTO 111 HTOTO TIPUMEHSETCS IOKAILHOE XPAHUIUULE, C KOTOPBIM BbI
pabotau Bee 910 BpeMst. OHO XpaHuT (haiiibl COCTOSTHUS Ha BallleM JIOKaIbHOM jaucke. Ho
HOJJIEPKUBAIOTCS TAKIKE YOAIeHHbIe XPAHUIIUIIA C BO3MOKHOCTBIO COBMECTHOTO JIOCTYTIA.
Cpenu HEx MOKHO BbIenTh Amazon S3, Azure Storage, Google Cloud Storage u takue
mpoaykrhl, kak Terraform Cloud, Terraform Pro u Terraform Enterprise or HashiCorp.

VY ianeHHbie XPaHUJIHIIA PEMIAI0T BCE TPU MPOOJIEMBI, TEPEUNCICHHBIE BBIIIIE,

Q Yenoseueckuii paxmop. Ilocie kouburypauu yaajaeanoro xpanuauiia Terraform
Oy/IeT AaBTOMATHYECKH 3arPy:KaTh U3 HETO (DAL COCTOSTHUST ITPU KasK/IOM BBITOJTHEHUH
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KOMaH/[I plan 11 apply ¥ aHQJIOTUYHO COXPAHSTDH €ro Ty/la 1ocJie BBITIOJHEHN apply.
Taxum 06pa3oM, BOZMOKHOCTb PYYHON OMUOKU UCKIIOYAETCS.

Broxuposanue. BombMMHCTBO yIaJIeHHBIX XPAHUIUI UMEIOT BCTPOEHHYIO TTO/T-
nepxkky OnmoxupoBanus. IIpu Beimoanennu terraform apply Terraform asro-
MaTHYECKHU yCTaHaBAMBaeT OJOKUPOBKY. EC/IM B 9TOT MOMEHT HaHHYIO KOMaHLy
BBITIOJTHSIET KTO-TO JPYTrOi, OJIOKMPOBKA yiKe YCTAaHOBJICHA W BaM IIPUIETCS T10-
noxaTh. Komanay apply MOJKHO BBECTHU C TTapaMeTpoM -lock-timeout=<TIME>.
Tax Terraform 6yzer 3HaTh, CKOJIbKO BPEMEHHU HY/KHO JKAATh CHATUA OJIOKUPOBKU
(HampuMep, ecii yKaszaTh -lock-timeout=10m, okugaHue OyIeT MPOXOJIKATHCS
J1eCATh MUHYT).

Kongpuoenyuanvrvie danmvie. BOTBITUHCTBO yIAJIECHHBIX XPAHUIUII] UMEIOT BCTPO-
eHHYTO TTOJI/IEP’KKY aKTUBHOTO W ACCHBHOTO MN(POBaHNS (aiiioB COCTOSHMUS.
Bosiee Toro, oM 06BIYHO MO3BOJIAIOT HACTPAUBATh TIPaBa A0CTyNa (HalpUMep, TPH
UCII0JIb30BaHKuM TOAUTUK IAM B coyetannu ¢ 6akeroM Amazon S3), 4ToObI BbI MOTJIM
YIPABJISITH TEM, KTO MOKET 00paIaThest K BanmiM (aifiaM CoCTOSTHUS U KOH(bUIEH-
[UAJIBHBIM JJAHHBIM, KOTOPbIE MOTYT B HUX HAXOAUTHCsL. KOHEUHO, OBLIO OBl JIyUille,
ecm 661 B Terraform moiepsxuBaiocs mudpoBamie KOHOUACHITTATBHBIX TaHHBIX
psMo B (haiiiax COCTOSIHISI, HO 9TH yIaJ€HHbIe XPaHUJIHIIA MUHIMU3UPYIOT OOJIb-
MIUHCTBO PUCKOB GesomnacHocTr ((ailyl COCTOSTHUSI He XPAHUTCST B OTKPBITOM BH/IE
rie-HuOy/b Ha BaIlleM JIUCKE).

Eciu Bt uctosbayere Terraform B cBstisake ¢ AWS, Jiydiiinm BEIOOPOM B KauecTBe y/ia-
JIEHHOTO XpaHuiuina Oyaer S3, yrpasisieMblil cepBrc Xpanerus: hailiio or Amazon.
ITOMY eCTh HECKOJIBKO MTPUYITH.

Q

ITO yIPaBJIsieMblil CEPBUC, I09TOMY /I €I0 UCIIOIb30BaHuUs He HYKHO Pa3BepThl-
BaTh 1 0OCITY;KUBATD JIOMOJHUTEIbHYIO UH(DPACTPYKTYPY.

On paccunran Ha 99,999999999%-nyio ycroitunBocTs 1 99,99%-HYI0 10CTYITHOCTB.
ITO O3HAYAET, YTO BaM HE CTOUT CUJIBHO BOJTHOBATHCS O MOTEPE NAHHBIX U TIepe-
6osx B pabore'.

On nojziep:kuBaeT mudpoBanne, YT0 CHUXKAET PUCK XPAHEHUS YyBCTBUTEIbHBIX
TAHHBIX B aiijax cocTosTHNS. XO0Ts 9TO JIMIIb YaCTUIHOE PelleHre, TaK Kak JIio-
6oii usen Bareil KOMaHbl ¢ IOCTYIOM K 6akeTy S3 CMOKET MPOCMaTPUBATh HTH
(bailyibl B OTKPBITOM BHJIE, HO TaK JaHHBIE OYAyT MUGPOBATHCS IPU COXPAHEHWH
(Amazon S3 noanepxxuBaeT MudpoBaHNe HA CEPBEPHOI CTOPOHE C TOMOIIHIO
AES-256) u nepegaue (Terraform ucmosnbsyer SSL a1 yTeHUST ¥ 3alIUCH TaHHBIX
B Amazon S3).

OH nopepskuBaet 60kupoBanue ¢ momoiibio DynamoDB (oapobuee 06 aTom —
4yTb 11037Ke).

V3nalire GoJibllie 0 rapaHTUAX, KOTOPbIe HaeT S3, 110 agpecy amzn.to/31ihjAg.
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O Ou noasepKuBaeT ynpasienue 6epeusiMil, TOITOMY Bbl CMOKETE XPAHUTD KaKILy10
PEBUBHMIO CBOETO COCTOSHUS U B CJIy4ae BOSHUKHOBEHUS TIPOOJIEM OTKAThIBATHCS Ha
6oJiee cTapyio BEPCHIO.

O OH HeAOpOToi, M03TOMY GOJIBITHHCTBO clieHapueB npuMenenus Terraform serko
BITHCHIBAIOTCS B OECIIATHBIN Tapu(HBIN 11aH!,

Yro6bl BKIOYUTH YIAJICHHOE XPaHEHIE COCTOSTHYST B Amazon S3, /it Hadaia HYKHO
nozarorosuts Gaker S3. Coszaiite daiin main.tf B HOBOI nanke (910 He JOJKHA ObITh
arKka, B KOTOPO# BbI XpaHUTe KOH(GUTYPAIMIO U3 TJIaBbl 2) U BBepXy yKaxkute AWS
B KayecTBe ITpoBaiiiepa:

provider "aws" {
region = "us-east-2"

}

3areM cospaiite baker S3, UCIIO/IB3Ys pecype aws_s3_bucket:

resource "aws_s3_bucket" "terraform_state" {
bucket = "terraform-up-and-running-state"

# MpepoTBpawaem cnyvaiHoe ypaaneHue 3Toro baketa S3
lifecycle {
prevent_destroy = true

}

# BkJMaem yrnpaBfieHUe BepCuAMM, YHTOOGbI Bbl MOF/IM MpPOCMaTpuBaTb
# BCHO MCTOpuWi Bawux ¢paisoB COCTOAHUA
versioning {

enabled = true

}

# Bk/w4YaeMm wudpoBaHMe NO yMONYaHMKW Ha CTOpOHe cepBepa
server_side_encryption_configuration {
rule {
apply_server_side_encryption_by_default {
sse_algorithm = "AES256"
¥
}
}
}

ITOT KOJI YyCTAaHABIUBAET YEThIPE apTyMEHTa.

O bucket. Ito uma Gakera S3. MmeliTe B BULy, 4TO UMeHa OAKETOB JOJAKHBI OBITH
YHUKAJIBHBIMU Ha 2100aibHoM YPoBHE cpenn Beex kiauentoB AWS. Tloatomy Bme-
cT0 "terraform-up-and-running-state" Bbl I0OJIKHBI 10,00paTh CBOE COOCTBEHHOE

! OsnakombTech ¢ Tapudamu st S3 1o azpecy amzn.to/2yTtnw1.
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HazBaHue (Tak Kak OaKeT ¢ STUM UMEHEM sI yiKe CO3/1al’ ). 3allOMHUTE €T0 U 06paTHTe
BHUMaHHe Ha TO, Kakoii pernod AWS Bbl HCIIOJIb3y€eTe: Uy Th I1037K€e BaM IIOHAL00ATCs
006a atu (hparMeHTa HHGOPMATHH.

QO prevent_destroy. ITO BTOPOI MapaMeTp KU3HEHHOTO 1TUKJIA, C KOTOPBIM BBI CTAJIKH-
BaeTech (TIePBbIM OBLT create_before_destroy B ritase 2). Eciiu mpucBouTh eMy true,
TIPY TIOTIBITKE YIAJICHUS COOTBETCTBYIOIIETO pecypca (HalpuMep, TTPU BBITTOJTHEHUN
terraform destroy) Terraform BepHeT omuoOKy. ITO MO3BOJSAET MPEAOTBPATUTD
caydaiiHoe yanenne BAKHBIX PECYPCOB, TAKUX Kak GakeT S3 co BCeM BaIlliM COCTO-
stareM Terraform. KoHeuHo, ecjiv BbI IGHCTBUTENBHO XOTUTE €r0 YAAJINUTH, TIPOCTO
3aKOMMEHTHPYHTE 9TOT TTapaMeTp.

Q versioning. B maHHOM pasjiesie BKJIOUAETCsT YIIPaBJICHUs BepcusiMu B Gakere S3,
B pe3yJIbTare uero Kajkjoe 0OHOBJIEHIE XPpaHsIIerocs B HeM (aiia Oyaer co3aaBaTh
€r0 HOBYIO BepPCHI0. JTO MO3BOJISIET IIPOCMATPUBATH CTapble BEPCUU U OTKATHIBATHCS
K HUM B JII060I MOMEHT.

QO server_side_encryption_configuration. B aTom pasmesne BkIouaeTcs mudpoBa-
HUe 110 YMOJIYAHUIO Ha CTOPOHE cepBepa IS BCeX JaHHbIX, KOTOPbIe 3aIIMChIBAIOTCS
B Gaker S3. Baarogaps atomy Baiiu (aiiibl COCTOSHUS U JI00Oble KOHMUIEHI[TaIb-
HbIE JIAHHBIC, KOTOPBIE MOTYT B HUX COJICPKATLCS, BCeraa OyayT mudpoBaThes MpH
coxpaHeHuu B S3.

Haee HyxHO co3narh Tabauiyy DynamoDB, kotopast GyzeT ucIoib30BaThCst st
6mokuposanmst. DynamoDB — ato pacmpezienentoe XpaHUINIIE THITA «KJITI0Y — 3Ha-
yeHne» oT Amazon. OHO TTO/AZIEPKUBAET CTPOTO COTJIACOBAHHOE UTEHNE U YCIOBHYTO
3aIiCh — BCE, YTO HEOOXOIMMO JIJIsT PACTIpe/lesIeHHO# crcTeMbl GiIoKnpoBanust. bosee
TOTO, OHO TIOJTHOCTBIO YTIPABJIIEMOE, TOATOMY BaM He HYKHO 3aHIMAaThCST HUKAKOI /10-
MOJTHUTEBHON HHMDPACTPYKTYPOIi, & GOMBITIMHCTBO clieHapueB mpumererust Terraform
JIETKO BIMIIYTCsT B GeCIIaTHBIN TapuHbIi rian?,

Yr06b1 uctonb3oBaTh DynamoDB miist 6iokuposanus B csiske ¢ Terraform, HyKHO
€O3/1aTh TAOJUILY € TIEPBUYHBIM KJIIOUOM MOJ HazBaHUeM LockID (¢ ananozuuivim Ha-
MICaHneM ). DTO MOKHO C/IeIaTh ¢ TTOMOIIBI0 pecypca aws_dynamodb_table:

resource "aws_dynamodb_table" "terraform_locks" {

name = "terraform-up-and-running-locks"
billing_mode = "PAY_PER_REQUEST"
hash_key = "LockID"

attribute {
name = "LockID"

U Tlozpobuee 06 nMeHax 6akeToB S3 MOKHO MoYnTaTh 1o aapecy bit.ly/2b1s7eh.

2 OsnakombTech ¢ Tapudamu 1751 DynamoDB o anpecy amzn.to/20]iyHp.
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type = "S"
}
}

BrinmonauTe terraform init, YTOOBI 3arpysuThb KO/l poBaliziepa, a 3aTeM terraform
apply, 4To6bI pazBepHyTh pecypchl. [Ipumedanue: 4ToObI UMETh BOSMOMKHOCTD Pa3-
BEPTHIBATD ITOT KOJI, y BaIero mosib3oBatesiss IAM 10/KHBL ObITH TpaBa Ha CO3aHue
6akeroB S3 u tabauir DynamoDB, kak onucano B pasuene «Ilogroroska Bamueit
yuetHoit 3arricu B AW S» na c. 60. [Tociie 3aBepiieHust pa3BepThIBAHUS BbI TIOJYYUTE
6aker S3 u tabsmiy DynamoDB, wo Bate cocrosiaue Terraform mo-mpexaemy Oyer
XPaHUTBLCS JTOKaAbHO. YT0OBI XpanuTh ero B Oakere S3 (¢ mudposanmeM 1 OJIOKUPO-
BaHWEM), HY)KHO JT06ABUTH B CBOI KO/ pasjies backend. ITo KOHPUTYpaIUst caMOil
cucrembl Terraform, moaroMmy oHa HaxoAUTCsI BHYTpH OJioKa terraform u MMeeT cJie-
YOI CUHTAKCHC:

terraform {
backend "<BACKEND_NAME>" {
[CONFIG...]

}
}

BACKEND_NAME — 9TO MMsI XPaHWJIUIIA, KOTOPOE Bbl XOTUTE UCIIOJIb30BaTh (HATIPUMED,
"s3"), a CONFIG CO/IEP;KUAT OIIH NJIN HECKOJIBKO apTYMEHTOB, ITPelyCMOTPEHHBIX CTTelH-
aJIbHO JIJISI 9TOr0 XpaHuuIna (ckaskeM, nMs 6akera S3, KOTOPbI HYKHO HCIIOJIb30BaTh).
Tax BoirraauT Kondurypanus backend gy 6axkera S3:

terraform {
backend "s3" {
# lMomeHANTe 3TO Ha wuMA cBoero bakeTta!

bucket = "terraform-up-and-running-state"
key = "global/s3/terraform.tfstate"
region = "us-east-2"

# 3ameHuTe 3TO MMeHem cBoeil Tabauubl DynamoDB!
dynamodb_table = "terraform-up-and-running-locks"
encrypt = true

}
}

[Tpoiigemcsd 110 3TUM ITapaMeTpaM.

O bucket. Mma HyskHOTO Oakera S3. He 3a0y/ibTe IOMEHATH €r0 Ha Ha3BaHKe CO3/aH-
HOTO paHee GakeTa.

Q key. Daiinossiii myTh BHyTpu OGakera S3, o kotopomy Terraform Gyner sanuceiBaTh
daiin cocrosinus. [1o3ske BbI yBUIUTE, TIOYEMY B TIPEABIAYIIEM IIPUMEPE 3TOMY Tia-
pameTpy npucBoeHo global/s3/terraform.tfstate.
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Q region. Pernon AWS, B koTopom Haxoaurcst baker S3. He 3aby/ibre ykasaTh perioH
Toro 6akeTa, KOTOPbIii BbI CO3/[a/IN PaHee.

Q dynamodb_table. Ta6iuuna DynamoDB, kotopast Oyner HCIoIb30BaThCs [Jist 0J10-
kupoBatust. He 3a0ybre yKasaTh UMt TOH TaOJIUIIBI, KOTOPYIO BB CO3/1aJIi PaHee,

O encrypt. Ecin ykazath true, cocrosiiie Terraform Gyzet g poBathest mpu coxpa-
HeHUH B S3. ITO JIONOJHUTETbHAS Mepa, KOTOpas TapaHTUPYeT MudpoBaHue JaHHbIX
BO BCEX CUTYAIVIX, TaK KaK MbI yKe BKIIIOUHIIIN MU(POBAHNE IO YMOTIAHUIO 171 S3.

Yro6s1 cocTosinre Terraform coxpaHsioch B 9ToM Gakere, HYKHO OISATh BBIIOJIHUTH
terraform init. JTa KOMaH/a HE TOJIBKO 3arPY3UT KO IIPOBaijiepa, HO U CKOH(MUTYpH-
pyer xpanuuiie Terraform (ele ofHO ee IPUMEHEHKE BBl YBUANTE 4yTh TT03Ke). Bosee
TOTO, OHA HJIEMIIOTEHTHASI, [TOATOMY €€ IOBTOPHOE BBITTOJHEHE Oe30IaCHO:

$ terraform init

Initializing the backend...

Acquiring state lock. This may take a few moments...

Do you want to copy existing state to the new backend?
Pre-existing state was found while migrating the previous "local" backend
to the newly configured "s3" backend. No existing state was found in the
newly configured "s3" backend. Do you want to copy this state to the new
"s3" backend? Enter "yes" to copy and "no" to start with an empty state.

Enter a value:

Terraform aBroMaTH4ecKu OIPEAEIINT, YTO Y BAC YiKe €CTh JIOKAJIbHBIN (hailjl COCTOSHMS,
U C Ballero 1103BOJICHUsI CKOIUPYET ero B HoBoe xpaHuuulie S3. Ecau BBecTH yes,
MO>KHO YBUJICTD CJIEYIOIIEE:

Successfully configured the backend "s3"! Terraform will automatically use this
backend unless the backend configuration changes.

ITocJie BbIOJHEHNS 3TOI KoMaH bl Balie coctostiue Terraform Oyzer coxpaneno B 6a-
kete S3. UToObl B 9TOM yOeaUThCs, OTKPOiiTe KOHCOIb yipasienus S3 (https://amzn.to/
2Kw5gAc) B cBoeM Opaysepe u BoiGepuTe cBOiT OakeT. Bbl OJKHBI YBUAETH HEUTO TIO-
xoskee Ha puc. 3.1.

IToce BtoueHus atoro xpanuiuiia Terraform GyieT aBTOMaTHUECKH 3arPysKaTh 110-
cieiHee cocTosiHue us 6akera S3 nepej BbIIIOJHEHUEM KOMaH/Ibl U COXPaHSTD €ro Tyza
ocJIe TOTo, Kak KoMaH ia OyzieT BbiosiHeHa. YTo0bl yBUAETh, Kak 9T0 paboTaert, 100aBbTe
cJIeIyToIIe BEIXOAHBIE TepeEMEHHbBIE;

output "s3_bucket_arn" {
value = aws_s3_bucket.terraform_state.arn
description = "The ARN of the S3 bucket”

}
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output "dynamodb_table_name" {
value = aws_dynamodb_table.terraform_locks.name
description = "The name of the DynamoDB table"

m Creats Folder  Actions ~ Vorsions: | Hide Shaw Q  prafix None Properties | Tranafers (e
Al Buckets / terraform-up-and-running-state / giobal /83
Nama Storage Class - Last Mosiifiod
O seeratorm. racaze Standard 29 KB Sun Now D6 01:46:12 GMT+000 2016
@ Fosdback (3 English Privacy Policy  Torma of Use

Puc. 3.1. ®aiin coctosiHus Terraform, xpaHsiwmiics B S3

Iru iepemenHnbie BoiBeayT Ha 9KpaH ARN (Amazon Resource Name) Batero 6akera S3
u vMst Batieid Tabuibl DynamoDB. UTo6bl B 5TOM YOEAUTHCSI, BBITIOJHUTE terratorm

apply:
$ terraform apply

Acquiring state lock. This may take a few moments...

aws_dynamodb_table.terraform_locks: Refreshing state...
aws_s3_bucket.terraform_state: Refreshing state...

Apply complete! Resources: @ added, @ changed, © destroyed.
Releasing state lock. This may take a few moments...
Outputs:

dynamodb_table_name = terraform-up-and-running-locks
s3_bucket_arn = arn:aws:s3:::terraform-up-and-running-state

3ameTbTe, uTo Teneph Terraform ycranasimBaer 6JIOKUPOBKY Mepel 3aIyCKOM KOMaH/IbI
apply 1 cHUMAeT ee rocJe!
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Eie pas zaiigure B KoHco/ b S3 110 ajgpecy https://amzn.to/2Kw5gAc, 00HOBUTE CTPAHKILY
1 HaxXMUTe cepyio KHOTKY Show (Ilokaszath) psamom ¢ Haamuchio Versions (Bepcumn).
Ha sxpane momKHO TOSBUTHCS HECKOJIBKO BEPCUiT Barero ¢daiina terraform. tfstate,
xpansierocst B 6akere S3 (puc. 3.2).

® @ hips

AwS - s betkeman s,

m Create Folder  Actions ~ Versions: Hide Show QY Search by prefix None Properties | Transfars ()
Al Buckets / terraform-up-and-running-state / giobal / 83
MKame  Version Create Date Storage Class Version 1D Saze
O reeratorm tmsate
Sun) Mo 06 01:43:25 GMT=000 2015 Standand g NYRXKOFITOY EwwmO0ADKE. 2 KB
Sun Mo 06 014504 GMT=000 2016 Standand WiltwuliaB 2To0ixHON_N1naSUcvidoudx 1.8 4B
Sun Mo 06 016812 GMT=000 2018 Standand RGN WALBABFMCRIWSE 1 vhmD 2.9 B

Terma of Lisa

Puc. 3.2. Heckonbko Bepcuii coctosiHus Terraform B S3

Ito o3Hauaet, uro Terraform melicTBUTENBHO 3arpysKaeT JaHHbBIE COCTOSTHUS B S3 1 U3
HEro ¥ Balll GakeT XPaHUT KaK/YI0 PEBU3UIO (haiijia COCTOSIHHUST, YTO MOKET TIPUTOITHCSI
JUIS OTJIAJIKK M OTKarta K 6oJiee CTapoil BEpCUM, €CJIM YTO-TO HOUIET He TaK.

OrpaHunydeHuss xpaHmnuiy Terraform

¥V xpanusuig Terraform ecTh HECKOJIBKO OTPAaHUYEHUH U TIOJIBOTHBIX KAMHET, O KOTOPBIX
BaM cJeyeT 3HaTh. [Ipesk/ie Bcero, KOTa Bl ncmoabsyere Terraform st co3manust
Gakera S3, B KOTOPOM BBI XOTHTE XPaHUTH cocTostHue Terraform, aTo moxoske Ha cuTya-
U0 ¢ Kypuilell u sitiiom. YTo6bl 3TOT MOAX0A paboTaj, BaM IPUIILJIOCH BHIMTOJIHUTH
crenymoliee.

1. Hanucars koz Terraform, uto6si cosgars 6aker S3 u Tabsmiry DynamoDB, a 3atem
PasBEPHYTb ITOT KOJI C UCIIOJIb30BAHUEM JIOKAJIbHOTO XPAaHUJIHIIA.

2. BepuyTtbest k oy Terraform, 106aBuTh B HET0 KOH(PUTYPAIUIO I YIAJEHHOTO
XPaHUJIHIIA, 4TOOBI TPUMEHUTH CBEXKeco3anHbie baker S3 u Tabuiry DynamoDB,
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U BBITIOJHUTH KOMAH/y terraform init, 4ToObI CKOMUPOBATD Ballle JIOKAIBHOE CO-
crosHue B S3.

Ecymi BbI KOra-uubyap 3axotute yaaauth 6aker S3 u rabauiy DynamoDB, npugercs
BBINIOJHUTE OOpaTHBIE IE€HCTBUL.

1. Tepeiitu k Koy Terraform, yaanuth KoH(GUrypalio backend 1 CHOBA BBITOJHHUTh
KoMaH/y terraform init, 4To0bl cKoMpoBaTh coctostHue Terraform oGpatHo Ha
JIOKQJIbHBIN JIACK.

2. BeoimosauTh terraform destroy, uroObl yaaauts 6aker S3 u Tabuauiyy DynamoDB.

ITOT JIBYXCTYTIEHUATHIH MTPOIIECC JIOBOJIBHO HEIIPOCTOM, 3aTO BBl MOJKETE MUCII0JIb30BATh
B0 BceM cBoeM Kozie Terraform oxuu u e ke Gaker S3 1 Tabaumy DynamoDB, mostomy
HY?KHO BBITIOJTHUTH €0 JIMIIb Pa3 (MU eJIMHOK/IbI /LIS KaXKI01 yueTHoi 3anucu AWS,
€CJIN Y Bac UX HECKOJIBKO). Ecin y Bac yske ecTb Oaketr S3, BB MOKETE Cpasy YKa3bIBaTh
koHurypaiuio backend B cBoeM koze Terraform 6es 1omoHUTENbHBIX AEHCTBUI.

Bropoe orpannuerinie 6osee GosiesnenHoe: B pasziesie backend B Terraform Hesb3st ipu-
MEHSATH HUKAKUE TlepeMenHble uin cehiku. Coexyomuii koj e 6yaer paborars.

# 3To HE 6ypeT paboTaTb. B KOHPUrypauuu xpaHunuwa HeNb3A WCNONb30BaTb MEpPeMEHHbIE.
terraform {
backend "s3" {

bucket = var.bucket
region = var.region
dynamodb_table = var.dynamodb_table
key = "example/terraform.tfstate”
encrypt = true
}
¥

3HauuT, He0OXOIMMO BPYUHYIO KOIMHPOBATD M BCTABJISITH UMsI M pernoH Oakera S3, a Tak-
xe wasanue Tabauipl DynamoDB B kakawiit Bam moaysb Terraform. Bor mogpo6uo
nosHakoMurech ¢ Moayasmu Terraform B riaBax 4 u 6. IToka 10CTaTOUHO TOHUMATD,
YTO MOJIYJIA — 3TO CII0CO0 OPraHU3aINK 1 TIOBTOPHOTO UCIOJIb30BaHust Kojta Terraform
u uto Hactosuil Ko Terraform 0OBITHO COCTOUT U3 MHOKECTBA MEJIKAX MOjLyJieil. Uto
elle XysKe, BaM HYKHO ObITh OY€Hb OCTOPOKHBIMI, YTOOBI #e¢ CKOIMPOBATh 3HAUEHUE
key. UTo6bl pasHble MOIYJIH CAYYAHO He MEPE3anChIBAT COCTOSTHUE PYT APYTa,
9TO 3HAYEHUE JIOJKHO GBITh YHUKATBHBIM IS Kaskaoro u3 uux! Yacroe KonmupoBanue
U PYYHOE PEIaKTUPOBAHUE YPEBATHI ONMTHOKAMH, 0OCOOEHHO €CJIU HYKHO PAa3BepPThIBATH
U aJIMUHICTPUPOBATH MHOKECTBO Moy ieil Terraform Bo MHOTHX cpejiax.

[To cocrosamio Ha Mait 2019 rofia eTMHCTBEHHBIM PEIIeHNEM SBJISETCS UCTIOTh30BaHIE
YacmuuHoOU KOH@U2ypayuu, B KOTOPOI MOKHO OILYCTUTD OIIPe/ie/IeHHbIE ITapaMeTpbl Pas-
nesa backend 1 riepeiaBaTh NX BMECTO 3TOTO B apryMeHTe KOMaH/[HOU CTPOKNU -backend-
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config ipu BbI30Be terraform init. HarmpuMmep, BbI MOKeTe BBIHECTH TOBTOPSIONINECS
rapameTpbl XpaHUJIHINA, TAKHE KakK bucket 1 region, B OT/Ie/IbHBIN (alis 110/] Ha3BaHUEM
backend.hcl:

# backend.hcl

bucket = "terraform-up-and-running-state"
region = "us-east-2"

dynamodb_table = "terraform-up-and-running-locks"
encrypt = true

B xozie Terraform ocrarercst TosbKo mapaMerp key, MOCKOJBKY BaM BCE PABHO HY/KHO
YCTaHaBJANBATDb €EMY Pa3HbI€ 3HAYCHNA B PA3HBIX MO/TYJIAX:

# YacTuyHaa koHpurypauua. [pyrue napameTpbl (Takue kak bucket, region) 6yayT
# nepepaHbl komaHge 'terraform init' B Buae ¢ailtna c ucnonb3oBaHUEM
# aprymeHToB -backend-config
terraform {
backend "s3" {
key = "example/terraform.tfstate”

}
}

910661 cOGpaTh BOEANHO Bee (hparMeHThI Ballieil KOH(DUTYypaIiu, BBIIOJHUTE KOMAHLY
terraform init ¢c aprymeHTOM -backend-config:

$ terraform init -backend-config=backend.hcl

Terraform o6benunuT YacTanyo Koudurypanuio u3 dbaitna backend.hcl u Bamrero
koma Terraform, 9T06BI MOTYYUTD TOTHBIH HaGOP TTAPAMETPOB JIJIST BATIETO MO JIST.

Eute onun BapuanT 3aksioyaercs B mpuMeHeann Terragrunt, MHCTPyMEHTA C OTKPBITBIM
HCXO/THBIM KOJIOM, KOTOPBIH IIBITAETCSI KOMITEHCHPOBATH TO, 4ero He xBataet B Terraform.
Terragrunt MoskeT HoMo4b 136€KaTh AyOaMpoBatust 6a30BbIX MAPAMETPOB XPAHIIUIIA
(umst v pernoH Gaketa, umst tabsuikl DynamoDB) 3a cuer onpeesieHust X B €IHHOM
(baiime 1 aBTOMATHIECKOTO MPUMEHEHUS OTHOCUTEIBHOTO (alfiIoBOTO MyTH MO
B KauecTBe 3HaueHus key. [Tpumep ¢ Terragrunt Gy/er nmokasax B riiase 8.

N3onsuma gannoB cocTosHUS

Biarozaps yaaseHHbIM XpaHUIMIaM 1 OJIOKUPOBAHIIO COBMecTHas paboTta GoJibliie He
npobaema. Ho omra mpobiiema y Hac Be ke octaeTcst: m3osinst. Korma Ber Haunmaete
uCmoab30Bath Terraform, MOJKeT MOSTBUTHCS COBTA3H OMUCATD BCIO CBOIO MH(MPACTPYK-
TYpy B ofHoM (atire wan eqmroM Habope Gbaiios B ogHol mamke. Hemoctatok 9T0r0
TOZIXO/IA B TOM, YTO B OZIHOM (haiisre XpaHuTest He TOIBKO KO/, HO 1 cocTosiame Terraform
U, ITOOBT BCE CJIOMATD, IOCTATOYHO OHON OMMOKY B TI0O60OM MecTe.
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Hampuwmep, 1npu nomnbsITKe pa3BepThIBAHUS HOBOH BepCHUM CBOETO MPUJIOKEHUS B cpe-
Jie GUHAIBHOTO TECTUPOBAHUS BbI MOKETE HAPYIIUTD €r0 PadOTy B MPOMBIIILIEHHBIX
ycJioBUSIX. Vi elrie XysKe, BBl MOKETE TIOBPEAUTD BeCh (hailsr coCTOSTHUS (CKakeM, U3-32
OTCYTCTBUsI OJIOKUPOBaHUST JTUOO M3-3a PEAKON mporpamMMHoil ommOku B Terraform),
B pe3yJibTaTe Yero Bamia HHGPACcTPYKTypa BLIHIET M3 CTPOST BO BCEX Cpeax’.

Becb cmbIc T10/1j1epKKY HECKOJIBKUX CPEJl COCTOUT B TOM, YTO OHU U30JIUPOBAHBI JIPYT
OT JIPyra, II09TOMY, €CJIU BbI yIIpaBJjisieTe BCeMU UMU M3 OJHOr0 Habopa KoHMUryparm-
onnbix daiinos Terraform, Bel Hapyuaere sty uzossimio. [To ananoruu ¢ nepebopka-
MU, KOTOPbIE HE JATOT 3aTOMUTD BCE CEKIIMN CY/IHA M3-32 TPOTEYKHU B OJIHON U3 HUX, BBI
JOJIKHBI IPELyCMOTPETh «11epebOpKis» JUist cBoeit apxutekTypbl Terraform (puc. 3.3).

PaspaboTka.
®duHanbHoe
TecTMpoBaHue.
Mpombiw-
JIeHHasA
cpena
— T
1 I - !
1 o - !
1 1 1 ' \ H
1 1 1 ' h H
1 1 fl ' h H
| ®unanbHoe |1 | 1| Mpombiw- |
1 I - !
PaspaboTtka | NeHHas .
'| Tectuposanue |, ! I
: P C o cpena !
1 1 fl ' h H
1 1 i ' h H
1 I - !
1 o - !
1 1 h

Puc. 3.3. [lobaBneHune «nepebopok» B apxuTekTypy Terraform

Kaxk mpounsmoctpupoBato Ha puc. 3.3, MBI OITICHIBAEM BCe HAIIIK CPEIbl HE B OHOM Ha-
6ope KOHMPUIYypaMOHHBIX (QailIoB (86epxy ), a B pasHbIX HabOpPax (8HU3Y ), TOITOMY IIPO-
6J1eMa B OJTHOM cpejie TIOTHOCTBIO M30IUPOBaHa OT ApyruX. Dailibl COCTOSTHUS MOKHO
M30JIMPOBATH JABYMST CIIOCOOAMU.

Q HMsonsuus uepes padouue odaacmu. ITogxoauT aist ObICTPBIX U30MPOBAHHBIX IIPO-
BEPOK C OJTHO 1 TOH ke KOH(UTYpaIneil.

ITo anpecy bit.ly /2l TsewM npeacraBiies SspKuii IpuMep TOro, YTO MOKET CJAYUUThCSI, ECJIU He
nzospoBath coctosiaue Terraform.
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Q Uzonsuust ¢ nomoupio onucanust cmpyxmypot paiinos. IlonxoauT 1Jist IPOMbBIIILIEH-
HOTO MCIIOJTb30BaHMsI, KOT/Ia TPEOYETCsT CTPOTAst U3OJSIIUS MEKY CPElaMU.

N3onsaumnsa yepes paboune obnactu

Bl MosKeTe XpaHUTh cBoe coctosiiue Terraform B HECKOJNIBKUX OTAEIbHBIX UMEHO-
BaHHBIX pabouux obnacmsx. Y Terraform usHayaabHO ofiHA pabouas 06J1acTh, KOTOPast
UCIIOJIb3YETCs 110 yMoauaHuio. YTo6bl co31aTh HOBYIO pabouyio 001acTh WIIH TIepe-
KJTIOYMTHCS MESK/LY 00IaCTSIMU, HYKHO BBITIOJIHUTH KOMaH/y terraform workspace. ITo-
OKCIIEPUMEHTHPYeM ¢ HekuM KogoM Terraform, koTopbiii passeproiBaer cepsep EC2:

resource "aws_instance" "example" {
ami = "ami-@c55b159cbfafelfo”
instance_type = "t2.micro"

}

CroHdurypupyiite s 9T0r0 cepBepa XpaHWIKIIEe Ha ocHOBe Oakera S3 1 TabJIuIbl
DynamoDB, xoTopsie BbI co3/iasiy paHee B 9TOH IJ1aBe, HO B KauecTBe 3HaUeHUs 71 key
YKaKUTE workspaces-example/terraform.tfstate:

terraform {
backend "s3" {
# MNomeHAlTe 3TO Ha uMA cBoero bHakeTa!

bucket = "terraform-up-and-running-state”
key = "workspaces-example/terraform.tfstate"
region = "us-east-2"

# 3ameHuTe 3TO MMeHeM cBoel Tabnuubl DynamoDB!
dynamodb_table = "terraform-up-and-running-locks"
encrypt = true

¥
}
BoinosiHuTe KOMaHabl terraform init u terraform apply, 4T00OBI Pa3BEPHYTH OTOT KO
$ terraform init

Initializing the backend...

Successfully configured the backend "s3"! Terraform will automatically use this
backend unless the backend configuration changes.

Initializing provider plugins...
(.00)

Terraform has been successfully initialized!
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$ terraform apply

Apply complete! Resources: 1 added, @ changed, © destroyed.

CocrostHue 9TOro pasBepThIBaAHUS XPaHUTCS B pabodeil 06J1acTh 110 yMoJdanuio. B atom
MOJKHO YOEIUTBCA € TIOMOIIBIO KOMaH/ bl terraform workspace show, KOTOpasi MOKa3bl-
BaeT, B KaKoii paboueil 06J1acTu BbI ceiiyac HaXOAUTECh:

$ terraform workspace show
default

Pa6ouast 061acTh 110 yMOJTUAHIIO XPAaHHUT Ballle COCTOSTHIE MMEHHO B TOM MECTE, KOTOPOe
BbI yKazaiu B mapamerpe key. Kak BugHO Ha puc. 3.4, B3IJISTHYB Ha cBOU GakeT S3, BbI
yBuaute ¢daiin terraform. tfstate u manky workspaces-example.

B 08 @ s3mMaragement Conseia x4+

sfterraform-up-and-running-state-for-automated-tests Pregion=us-east-28tab=overview 3 ®

€ @ hitos/fs3.console.aws.amazon.com/s3/buc!

Amazon @3 3 temaform-up-and-running-state-for-automated-tests

Cvarview Properties srmigsions Management

Q, Typea prafix and press Enter to ssarch. Press ESC to clear,

m Actions ~ | Versions m Shaw US East (Ohia)

o

Viewing 110 1
Nama « Last modidied Sz Storage class =
&  WOrkspaces-exampie

Viewing 1 to 1

@ Feedback 3 English [LIS)

Puc. 3.4. bakeT S3 nocne coxpaHeHns COCTOSIHUS
B paboyeit 061acTv No yMONYaHuio

Cosmaanm HOBYI0 pabouyio 06acTh Ha/l Ha3BaHUEM examplel, HCTIONB3YST KOMAHIY
terraform workspace new:

$ terraform workspace new examplel
Created and switched to workspace "examplel"!
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You're now on a new, empty workspace. Workspaces isolate their state, so if you run
"terraform plan" Terraform will not see any existing state for this configuration.

Tenepb ITOCMOTPUTE, YTO ITOJIYUUTCA, €CJI MBI TIOIIBITAEMCST BbIITIOJIHUTD terraformplan:

$ terraform plan

Terraform will perform the following actions:
# aws_instance.example will be created

+ resource "aws_instance" "example" {

+ ami = "ami-@c55b159cbfafelfo”
+ instance_type = "t2.micro"

(en4)

}

Plan: 1 to add, © to change, © to destroy.

Terraform xouer cosaarh ¢ HyJIst coBepiieHHO HOBBIN cepsep EC2! [lesio B ToM, uTo (haii-
JIBI COCTOSTHUS B KAKI0H paboueil 061acTH H30JMPOBAHBI IPYT OT JAPYTa U, MOCKOIbKY
BbI Tenepb B paboueil obsactu examplel, Terraform GoJbiie He UCIo/b3yeT (haili co-
cTosHus U3 paboueii obmactu mo ymosdanuio. CienobaresbHo, He BUauT cepsep EC2,
KOTOPBIN OBLI TaM CO3/IaH.

[TorpoGyiiTe BBIOJIHUTL KOMaH/Ly terraform apply, 4ToObI pPa3BepHYTh HTOT BTOPOM
cepsep EC2 B HoBoii paboueii obmactu:

$ terraform apply

(...)

Apply complete! Resources: 1 added, © changed, © destroyed.

IToBTOPUM BTOT IPUMEP €Ille OANH Pa3 U CO3AAAUM HOBYIO pabouyro 001acThb MO Ha-
3BaHNeM example2:

$ terraform workspace new example2
Created and switched to workspace "example2"!

You're now on a new, empty workspace. Workspaces isolate their state, so if you run
"terraform plan" Terraform will not see any existing state for this configuration.

CHoBa BbITIOJIHITE terraform apply, 4ToObI pasBepHyTh TpeTHii cepsep EC2:

$ terraform apply

(...)

Apply complete! Resources: 1 added, © changed, © destroyed.
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Temeps y Bac ecThb Tpu paboune 00JIaCTH; B 3TOM MOKHO YOEANUTHCS € IOMOIIBIO KOMAH/[bI
terraformworkspace list:

$ terraform workspace list
default
examplel

* example2

Bbl MOKeTe MEPEKTIOUUTHCI MEXKILY HUMU B JTI0O0W MOMEHT, UCIIOJIb3ysT KOMAaH/Y
terraformworkspace select:

$ terraform workspace select examplel
Switched to workspace "examplel".

Yro6b1 ITOHATDH, KaK 9TO pa60TaeT BHYTPH, €1l1e pa3 3arJsaHuTe B cBoii GakeT. Bo JIOJIZKHBI
YBUAETHb HOBYIO ITIAIIKY I1O/l HAa3BaHUEM env:, KaK ITOKa3aHO Ha PpUC. 3.5.

B 08 @ s3Management Conscle %

& C i@ hitps:/s3.console.aws.amazon.com/s3/buckets/terralorm-up-and-running-state-for-momated-tests Fragion=us-east-2&abs overview o @ :

Q,  Typa a prefic and press Enter to search. Press ESC to clear

m m Actiong Varsions m Ehow US East (Ohia)

[+]

Viewing 1102
Nama Last modefied Size v Storage class +
B e
&  workspaces-axample

Viewing 110 2

@ Feedback 3 English [LiS)

Puc. 3.5. bakeT S3 nocne Toro, Kak Bbl Ha4anun UCMonb30BaTb COBCTBEHHbIE paboune obnactu

BuyTtpu env: BbI HaiijieTe 10 OfHON MarnKe I KaykA0i U3 Bammx pabounx obaacrtei
(puc. 3.6).

BryTpu kaskaoil u3 atux pabounx obaacreii Terraform ucnosbsyer sHauenue key, Ko-
TOPOE BbI YKa3aJl B KOH(GUTYPAIIUKU XPAHUJIUIIA, T09TOMY BbI JIOJDKHBI HAUTH (hailirbl
examplel/workspaces-example/terraform.tfstate u example2/workspaces-example/
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terraform.tfstate. IIHbIMU cIOBaMU, IIepeKOYEHE Ha APYTYI0 pabouyio 001acTh
PaBHO3HAYHO M3MEHEHMIO Iy TH XpaHeHus Bauero (aiiia CoCTOSHUSL.

B 08 @ s3Management Conscle % |

&

Q  Type a prefix and prass Entar to search. Press ESC to clear

m m Actions Varsions m Show US East (Ohia) o

Viewing 1102
Nama Last moddefied Size v Storage class +
B oxamplei
&  oampiez

Viewing 1102

@ Feedback @ English (US)

Puc. 3.6. Terraform co3gaeT no oAHOM nanke Ans Kaxaon paboyein obnactu

IT0 ymob6HO, KOT/a BLI ke pa3BepHyIn Moayb Terraform u XoTHTe ¢ HUM TOIKCITE-
PUMEHTUPOBATH (HAIIPUMEp, TTOTPOOGOBATH U3MEHHUTDH CTPYKTYPY KOJA), HO TaK, YT0ObI
Ballli SKCIIEPUMEHTBI He OTPA3UJIFICh HA COCTOSTHUY YKe Pa3BEPHYTON UH(MPACTPYKTYPHIL.
Bbr MoskeTe BBITIOTHUTD KOMaH/Ty terraformworkspace new 1 pa3BepHYTb HOBYIO KOITHIO
TOI ke MHMPACTPYKTYPBI, HO C OTAETbHBIM (halijIoOM COCTOSHUS.

Bbl MOKeTE aKe c/iesiaTh Tak, YT00ObI 3TOT MOJLYJIb MEHSIT CBOE TIOBEIEHHUE B 3aBUCHMO-
CTH OT TOTO, B KaKOi pabodeii 061aCTH BbI HAXOAUTECH. JIJIs1 5TOr0 OH MOKET CUUTHIBATH
umst paboueil 06acTy ¢ MOMOIIBIO BbIpaskeHus terraform.workspace. Hanpumep,
B paboueil 06acTh 110 YMOJIYAHUIO MOKHO yKasaTh Tull cepsepa EC2 t2.medium, a Bo
BCEX OCTAJIbHBIX 00J1aCTAX — t2.micro (YTOOBI, CKaKeM, CIeIaTh CBOU SKCIIEPUMEHTHI
60J1ee 9KOHOMHBIMI):

resource "aws_instance" "example" {
ami "ami-@c55b159cbfafelfo"
instance_type = terraform.workspace == "default" ? "t2.medium" : "t2.micro"

}

ITOT KOJI MICIIOJIb3YET MePHAPHBILL CUHMAKCUC, YTOOBI IIPUCBOUTH ITapaMeTpPy instance_
type 3HaueHue t2.medium G0 t2.micro B 3aBUCUMOCTH OT 3HaYeHUs terraform.
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workspace. Bce oapoOHOCTH 0 TEpHAPHOM CHHTAKCHUCE U YCJI0BHOI jtoruke B Terraform
U3JI0KEHBI B TJIaBe J.

Pa6oune obmactu Terraform oTJMYHO TOAXOAAT U1t OBICTPOTO Pa3BEPTHIBAHUS U Y/la-
JICHVIST Pa3HBIX BEPCHUIT BaIlIero Ko/ia, HO y HUX eCTh HECKOIBKO HEZIOCTATKOB.

O Dairbl cOCTOSHUA BCeX BAINX pabounx 06JaacTell HaXOAATCS B OJHOM U TOM K€
XpaHuJuiie (HarpuMep, B ogHoM Gakere S3). ITO 03HAYAET, YTO BCE OHM UCITOJIB3YIOT
AHAIOTUYHbIE MEXAHU3MbI ayTeHTHU(MUKAIUN U YIIPABJIEHUS IOCTYTIOM, UTO SIBJISIeT-
Cs OJTHON M3 OCHOBHBIX TIPUYUWH, TIOYEMY OHU He MOIXOAAT /I U30JSAINUN PA3HBIX
OKPY’KEHUI, TAKMX KaK CPeJibl /751 (DMHATBHOTO TeCTUPOBAHUS U TPOMBITIIIIEHHOTO
MIPUMEHEHMUS.

O Pa6Gouwue obiacTy He BUAHBI B KOJe MM TepMUHAIE Oe3 UCIOAb30BaHUs KOMAH/L
terraformworkspace. [Ipn 9TeHNN KOZja HEBO3MOKHO CKa3aTh, B CKOJBKIX Pabodmx
06/1aCTSIX pa3BepPHYT MOJIYJIb: B OZHOM M/ IECATH, TAK KAK BBITJISIAT OHU MIEHTHY-
HO. DTO YCIOKHAET 06CAYKUBAHUE, TIOCKOJIBKY Y BAC HET MOJIHOLEHHOTO IIPEACTaB-
JIEHHS O Ballell HHPPaCTPYKType.

Q U3 aByX MpeAbIAyIUX MYHKTOB BBITEKAET TOT (haKT, 9To paboure 06IacTH MOTYT
OBITH ZIOBOJILHO CHJIBHO TIPEAPACTIONOKEHBI K OMuOKaM. V3-3a HEXBATKU TIPO3pay-
HOCTH MOJKHO JIETKO 3a0bITh, B KaKoii pabodeii 06jacTy Bbl HAXOJUTECh, 1 BHECTH
M3MEHEHUS He B TOM MecTe (HarpuMmep, CJIydaifHO BBITIOJHUTH KOMaH/y terraform
destroy B paboueii obsactu production BMecTO staging). IIOCKONbKY BaM MPHUXO-
JIATCS UCTIOJIb30BATh OJIMH U TOT jK€ MEXaHU3M ayTeHTU(DUKALIUH /151 BceX Pabodrx
obJacTett, y Bac HET PYTOTO YPOBHSI 3AIUTHI OT MOAOOHBIX OMIMOOK.

Yro6bl Kak CJIEYeT M30JUPOBATh PA3HbIE OKPYKEHMUsT, BMECTO pabounx obJracTeil rydiie
UCIIOJIb30BATh CTPYKTYPY (HallIoB U KaTAJIOr0B, 0 KOTOPOU TOM/IET PeUb B CJIeyIOIeM
nozpasnene. Ho mpeskiie, 4eM IBUTATHCS AanbIie, He 3a0y/abTe YAATUTH TPU CepBepa
EC2, koTopbie BbI TOJBKO UTO pa3BepHyin. /L aToro BinosHuTE terraform workspace
select <uma> 1 terraform destroy B KaKI0# 13 Tpex paboumx obracTeil.

M30naums ¢ NOMOLLbIO ONMUCaHUS CTPYKTYpbl dalinos

YT00BI TOCTUYD TIOJTHON U30JISIIUI MEKTY OKPYKEHUSIME, HYKHO CIEJIaTh CJEYIOIIEE,

O ITomectuts koHUrypanuoHubie daitibl Terraform st Kaxa0il cpebl B OTAEIbHYO
nanky. Hampuwmep, Bcst koudUTyparust 17151 cpejibl GMHATBHOTO TECTUPOBAHUS MO-
JKET HAXOJIUThCS B IAIKe stage, a B MMalKe prod MOXKET XPAaHUTbCS KOH(MUTYpaIIUs
TIPOMBIIITIEHHOW CPe/Ibl.
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Q IIpexycmoTpeTs It KasK/0# cpesibl pa3Hble XPaHUIUIIA C PA3HBIMU MeXaHU3MaM#
ayTeHTUMOUKAINN 1 YIIPABJIEHUS TOCTYTIOM (TIPEATNTONOKIM, Y KAKIOTO OKPYKEHUS
MosKeT ObITh OT/esIbHAs yueTHas 3anuch AWS co csouMm GakeroMm S3 B KauecTBe
XPaHWUJIHTIIA).

Biiarogapst HpuMeHEHUIO OTeIbHbIX ITalloK BaM OyeT HaMHOI'O Jierde IOHATh, B KaKOii
cpejie MPOUCXO/IUT Pa3BePThIBAHNE, & UCIIOJIb30BaHUE OT/IEJIbHBIX (hAIIIOB COCTOSTHUS
C OT/IeJIbHBIMU MEXaHU3MaMK ay TeHTU(PUKAINN 3HAYUTETHHO YMEHBIITAET BEPOSITHOCTh
TOTO, YTO CJIyJallHasI OILJIONTHOCTH B OJIHOU cpejie Oy/IeT UMETh KaKoe-Jru00 BJIUSHIE Ha
JIpyTue.

Konmernuio nzongnuu jrydine ornycTUTh HA YPOBEHb HUJKE, BIJIOTH /10 KOMITOHEH-
TOB — HaOOPOB CBA3AHHBIX MeKLY COOO0N PECYPCOB, KOTOPBIE 00OBIYHO PA3BEPTHIBAIOT-
ca copMecTHO. Hampumep, mociie HacTpoiiku 6a3oBoil ceTeBOil TOMOJOIUN IS CBOEI
unbpactpykrypst (B Tepmunosioruu AWS aro BupryansHoe yactHoe obako (VPC)
1 BCe CBI3aHHBIE C HUM T0/iceTH, TpaBuyia Mapuipytusannu, VPN u ceteBble crincku
JOCTyIa) Bl Oy/ieTe MEHSITh ee He yalle pasa B Mecsiil. Ho HOBbIe BepCUU CEPBEPOB
MOTYT Pa3BePThIBATHCS TI0 HECKOJIBKY Pa3 B JleHb. Y IpaBJsist napactpykrypoit VPC
n Beb-cepBepa B OIHO# 1 Toii ske KoHndurypanuu Terraform, Bbl TOCTOSIHHO pHCKyeTe
HApyIUTh paboTy BCell CBOel ceTeBoil TOMOI0run (CKasKeM, U3-3a IPOCTOIl OIIeYaTKN
B KOJI€ WK CJIYIallHOTO BBIIOJIHEHUST He TOW KOMAH/IbI) G€3 TIPIUYIHBL

B cBsI3U ¢ 9TUM ST pEKOMEHTYTO MCTIOMB30BAThH OT/ebHbIe manku Terraform (1, cemo-
BaTeJIbHO, OT/leIbHbIe (DAIbI COCTOAHUS) I KasK/I0I0 OKPYy»KeHus (TecToBOro, 1po-
MBIILJIEHHOTO U T. 1.) U Kaxkzaoro komnoHenta (VPC, cepsucos, 6a3 maHHbIX). YToObI
MOCMOTPETh, KAK 9TO BBITJIAJUT HA MPAKTUKE, pa3bepeM PEKOMEHYEMYIO CTPYKTYPY
(aiiios u karanoros aus npoekros Terraform.

Ha puc. 3.7 nokaszana TunmmyHast CTPyKTypa (haiijioB B MOUX ITPOEKTaX.

Ha camom BepxHeM ypoBHE HaXOAATCS OT/IeJIbHbBIE TTAIIKH /IS KasKI0TO <OKPYKEHUS».
Habop oxpysKeHMii 3aBUCUT OT POEKTa, HO OOBIYHO OH BKJIIOYAET B ceOst CIeyIOIIee.
stage — cpezia U1 TIPEIIPOMBIIIIEHHO HATPY3KU (TECTUPOBAHUE).

prod — cpefia iJist IPOMBIIIJIEHHO HATPY3KH (IIPUJIOKEHUST, B3AUMO/IENCTBYIONIIE
C MOJIb30BATEJISIMHT ).

Q mgmt — cpeza s uHcTpyMenTapus DevOps (Hanpumep, ysea-6acTuoH, Jenkins).

O global — mamka c pecypcamiu, KOTOPbIE HCIIOIb3YIOTCS BO BeeX cpefiax (cKaskeM, S3,
[AM).
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BryTpu Kax0r0 okpykeHus ecTs otaenbible Wy (B stage

MaINKy AJs KakJ0oro KoMrnoHnenta. Komo- » @ vpc

HEHTBI 3aBUCST OT MIPOEKTa, HO OOBIYHO B UX v @ services

YHCJIO BXOJAT CJIeyIOIInE. » @ frontend-app
QO vpc — ceTeBas TOIOJIOIHs JIst 9TON CpeJibL. v (B9 backend-app
Q services — IPUIOKEHUA U MUKPOCEP- D var.tf

BUCbI, KOTOPbIE 3aITyCKAaIOTCs B ITOM cpe-

. outputs. tf
ne, HanpuMep Ruby on Rails Ha cropone [ outp

karenTa wian Scala Ha cropone cepsepa. D main.tf
Bol MoxeTe naske ©30MPOBATH BCE TIPUIIO- v - data-storage
JKEHUs, IOMECTUB UX B OT/EJIbHbIC [TAITKU. [ - mysql

O data-storage — XpaHWININA JAHHBIX /11 > - redis

3TO0i cpesbl, Takue Kak MySQL wiu Redis.
XPpaHUIHIIA MOXKHO U30TMPOBATD IPYT OT

v 8 prod

vpc
JIPyTa, PA3MECTHUB UX B OTEJbHBIX TIATTKaX. > - P
v - services
BryTpu Kask/10ro KOMIOHEHTA HAXOSITCS KOH- b - frontend-app

(duryparmontsie daitibr Terraform, kotopbie

Ha3BaHbI 110 CJEAYIONEeMY ITPUHITUATLY. » @ backend-app

v (B data-storage

O variables.tf — BXOJHbIE IepeMEHHBIE.

» O mysql
O outputs.tf — BBIXO/HbIE TIEPEMEHHBIE. )

» BB redis
Q main.tf — pecypcol.

v @ nont
I[Tpu 3amycke Terraform npocro uieT B TeKy- > - vpc
mieit marnke (aisael ¢ pacumpenneM . tf, mo- v @ services
ATOMY BbI MOXKETE HA3bIBaTh CBOU (Paii/Ibl KaK > - bastion-host
yrozro. Ho, HecMoTps Ha aT0, Balimm KoJe-
. p (O jenkins

raM He Bce paBHO, Kakue Ha3dBaHus (haiiioB
Bbl Hctonb3yete. Ecm sazats nocenosatenn- W () global
HbIEe U IIPe/JCKadyeMble Ha3BaHUA, 9TO YVIIPO- [ - iam
CTUT IIPOCMOTP Kojia. Bl Beerga Oyzere 3HATh, S - 53

TJie UICKATh TIePEMEHHbIE, BBIBOJL UJIM PECYPCHI.
Eciu kakoii-to ¢aiin (ocobeHHo main. tf)
CTAaHOBUTCS CJAUTIKOM KPYITHBIM, MOJKETE CBO-
6OJTHO BBIHECTH U3 HETO YaCTh (DYHKITMOHAb-
HOCTH (M Ha3BaTh ee, K TpUMepy, iam.tf, s3.tf nim database. tf), HO 3TO TaKKe MOKET
OBITH TIPU3HAKOM TOTO, UTO BaM CJIeAyeT PasOuTh CBOI KO/ Ha Hosiee MEJIKIe MOJIYJIH.
ATy TEMY MBI TIOAPOOGHO PACCMOTPUM B TJIaBe 4.

Puc. 3.7. TunuuHas cTpykTypa daiinos
ansa npoekta Terraform



122 naBa 3 e Kak ynpaBnsitb cocTosiHveM Terraform

Kak ns6exxatb Aoy6nmposaHus koga

CTpyKTypa haiifioB ¥ KaTa/oroB, OrnMcaHHasi B 3TOM pasfene, UMEET MHOro MOBTOPS-
IOLLMXCS 3N1eMeHTOB. Hanpumep, oaHu 1 Te xe npunoxenus frontend-app u backend-
app HaxozsTcs cpasy B ABYyX nankax: stage v prod. Ho He BONHyMTECH, BaM He Mpu-
[LeTCsl KOnMpoBaTb M BCTaBNATb BECb 3TOT koa! B rnase 4 Bbl yBUAWTE, Kak nsberaTb
nyénvposaHus 1 cobnogate npuHumMn DRY ¢ nomolbio Mogynel Terraform.

BosbMmeMm kojt kmacrepa ¢ Beb-cepBepoM, KOTOPbIH BbI HAITMCAIH B TIaBe 2, 00beANHIM
ero ¢ kozioM 1711 Amazon S3 u DynamoDB u3 aT0i1 riiaBsl u opranusyeM aTo BCe B BUjie
CTPYKTYPbI KaTAJIOTOB, TIPe/ICTaBIeHHOI Ha puc. 3.8.

baker S3, co3maHHbIl BaMU B 9TOH IrJja-
Be, HEOOXOAMMO MIEPEMECTHUTD B Manky glo-

v - stage . bal/s3. [TomecTtuTe BbIXOMHBIE IePEeMEHHbIE
v @ services (s3_bucket_arn u dynamodb_table_name)

v @ webserver-cluster B daiin outputs.tf. [Ipu mepememenun

[ var.tf (aiiyioB B HOBOE MeCTO yOEIUTECH, YTO BBI

He 3a0BITH CKOMTUPOBATH (CKPBITYIO) TAIKY

[ outputs. tf .terraform, uHave MpUAETCS 3aHOBO BCE

M main.tf WHUIUATU3UPOBATD.

v (03 global .
Kinacrep Be6-cepBepoB, KOTOPbII BbI CO3/1a-
villss JIV B TJIaBe 2, cjeyeT MOMeCTUTD B MAIKy
[) outputs.tf stage/services/webserver-cluster (cBo-
[ matn. tf €TO Pofla TECTOBAsI BEPCHS 3TOTO KJIACTEPA;
[IPOMBIIIJIEHHYIO MbI I06aBUM B CJIEyIOLIEN
Puc. 3.8. CTpykTypa haiifios ans kosa rnase). He 3a0yabre CKOMUPOBATh Marky
KnacTepa c Be6-cepepoM .terraform 1 IIOMECTUTH BXOJIHBIC 1 BBIXO/I-

HbIe TIepeMeHHbIe B (aiiyibl variables.tf
1 COOTBETCTBEHHO outputs.tf.

BaMm tax:ke He00X0AMMO OOHOBUTH KJIacTep BeG-CepBepoB, YTOOBI OH MCIIOJIb30Bal S3
B KauecTBe XPaHWIUINA. BbI MOKeTe TPOCTO CKOTTMPOBATh W BCTaBUTH paszies backend
u3 (aiina global/s3/main.tf 6e3 0COOBIX M3MEHEHUI, HO He 3a0yAbTe IIPUCBOUTH I1a-
pameTpy key TyTh K Marnke, B KOTOPOIl HaXOAUTCS KO/ BeO-cepBepa: stage/services/
webserver-cluster/terraform.tfstate. Takum 06pa30M, kox Terraform B cucreme
VIIPaBJEHUS] BEPCUSIME U CTPYKTypa Balux (HailyioB COCTOSTHUS OYAYT MOJTHOCTHIO
COBIIAZaTh 1 BaM OyZeT OYEeBUAHO TO, KaK OHU MEXKIy co0oii cBssanbl. Momyib s3 uc-
IIOJIB3YET ITOT JK€ MPUHIUII [T YCTAHOBKU MapamMeTrpa key.

Taxast ctpykTypa (hailsioB 1 KaTaJaoros yiupoiaeT IpoCMOTP KOJ[A U TIOMOTaeT HOHSTD,
KaKue NMEHHO KOMIIOHEHTBI PA3BEPHYTHI B TOH Wi nHO# cpese. Kpome Toro, oma obec-
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MEYNBAET XOPOIIYTO CTENICHD U30AINN MEKTY OKPYKEHUSAMH U MEKTY KOMITOHCHTAMU
BHYTPHU OJTHOTO OKPY>KeHUsI. Biraromapst aToMy, ecai 9To-To TOH/ET He Tak, 9TO KOCHEeTCST
JIUIITB HeGOJIBINON YacTy Baleil MHPaCTPYKTYPHI.

Koneuno, aT0 cBOICTBO B KAKOM-TO CMBbICJIE SBJSIETCS U HEJAOCTATKOM: pasjiesieHue
KOMIIOHEHTOB Ha OT/leJIbHbIE TTAIIKYU He JJaeT CAy4ailHOM OIJIOIHOCTY HaPYIIUTDh pa-
60Ty Bceil HHGPACTPYKTYPbI, HO IIPU HTOM JIUIIAET BAC BO3MOKHOCTU Pa3BEPTHIBAThH
BCIO MHPPACTPYKTYPY OfHON KoMaHI0i. Eciiu bl Bce KOMIIOHEHTHI LISt OHOTO OKPY -
JKeHMs ObLIN OIMCAHbI B OHOM KoHdurypaimonnom daiise Terraform, Bbr 661 MOTIN
3aIyCTUTD BCE 3TO OKPY’KEHME C TOMOIILIO eINHOT0 BbI30Ba terraform apply. Ho ecan
BC€ KOMIIOHEHTHI HaXO[AATCA B OTAEJIbHBIX MMallKaX, HYKHO BBIITOJHUTDL terraform
apply B ka0t n3 HuX. CTOUT OTMETUTH, UTO B cJydyae IpuMeHenuns Terragrunt Bbl
MOJKETE aBTOMAaTH3UPOBATh ATOT MPOTIECC € TIOMOIIHIO KOMaHIbI apply-all'.

VY 9ol cTpyKTypbI (haiisios ecTh eie ojiHa PobJaeMa: OHa YCJIOKHSET UCIOTb30BaHUe
3aBUCHUMOCTEN pecypcoB. IIpuioskeHne uMeeT IpsIMOil 10CTyI K aTpubyTam 6asbi
JMAHHBIX (TO €CTh MOYKET COCAThCS Ha ajgpec 6a3bl HaHHBIX yepes aws_db_instan-
ce.foo.address), ecau KO/l 3TUX ABYX KOMIIOHEHTOB HAXOJUTCSA B OJHUX U TEX
ke KoHpurypainonubix ¢aitnax Terraform. Ho ecom kon npuioxkenust u 6asbi
JAHHBIX padMelleH B Pa3HbIX [1allKaX, Kak f COBETOBAJ, 9Ta BO3MOKHOCTb TepPseTCs.
K cuacrpio, Terraform npejaraer penrenue aToit mpobaeMbl: HCTOUHUK JTaHHBIX
terraform_remote_state.

NcToyHMK AaHHbIX terraform_remote_state

B ryaBe 2 BbI MCIIOJIB30BAJIN UCTOYHUKU JAHHBIX /i1 u3Bjedennd n3 AW S nndopma-
11U, TOCTYTTHOM TOTBKO /71 uTeHus. Hampumep, mCTOYHUK aws_subnet_ids Bo3Bparman
crmcok mozcereil Barero obsaka VPC. Ho cyiiectByer Apyroil uCTOYHMK, terraform_
remote_state, KOTOPBIit 0cOGEHHO MosieseH mpu pabote ¢ coctostareM. C ero moMoIIbIo
MOSKHO M3BJI€Ub (haliJl COCTOSHUS, KOTOPBI SBJISETCS YaCThIO IPYTOil KOHMUTYparun
Terraform, u caenaTh 910 CyTY6O 15T YTEHMSL.

Pacemorpum mpumep. TIpecrasbre, 4TO BallleMy KJIacTepy BeG-cepBepOB HEOOXOAMMO
B3auMozelicTBoBaTh ¢ 6azoil ganubx MySQL. O6¢iykuBanme MaciiTabupyemoii, 6es-
OIACHOM, yCTOWYNBOIT 1 BhICOKOA0CTYTHON B/] Tpebyer MHOTO yeusmii. Bol Moskere mo-
3B0JIMTH Amazon 1103a6oTuThest 00 aToM ¢ omoibio cepsrca RDS (Relational Database
Service), kak nmokasaHo Ha puc. 3.9. RDS noaaep:kusaer pasHoodpastbie 6asbl JaHHbIX,
Braiouast MySQL, PostgreSQL, SQL Server u Oracle.

' Tlompobuee 06 aToM unTaiite B tokymenrtanuu Terragrunt o agpecy bit.ly /2M48S8e.
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4

CepBep EC2

Monb3oBartenb

Elastic
Load
Balancer

d

Cepsep EC2

{

pynna
aBTOMacLuTabupoBaHus

-

MySQL
B RDS

Puc. 3.9. Knactep Beb-cepBepoB B3aMMoaeicTByeT ¢ 6a3oi gaHHbIX MySQL,

pasBepHyToi noBepx Amazon RDS

Basy martbix MySQL jiyuiiie He 00bsIBIISTH B TOM 7K€ Habope KOH(DUTYPAITMOHHBIX (Dali-
JIOB, UTO U KJIacTep BeG-CepBepoB, IIOTOMY YTO MOCJAEAHUIT OOHOBJISETCS 3HAUNTEILHO
Jale U BaM BPsI JIM 3aX04YETCsT PUCKOBATD TIPH KaXkI0M TakoM obHoBeHnn. [lepsoe,
YTO BBI TOJKHBI CI€JIaTh, — 9TO CO3/IaTh HOBYIO MAIIKY stage/data-stores/mysql 1 11o-
MECTHTh B Hee TpU OCHOBHBIX (haiiyia Terraform (main.tf, variables.tf, outputs.tf),

Kak Mmokasano Ha puc. 3.10.

Benen 3a atumM cospaiite pecype 6asbl JaHHBIX B (aiiie stage/data-stores/mysql/

main.tf:

provider "aws" {
region = "us-east-2"

}

resource "aws_db_instance" "example" {
identifier_prefix = "terraform-up-and-running"
engine = "mysql”
allocated_storage = 10
instance_class = "db.t2.micro"
name = "example_database”
username = "admin"
# Kak Ham 3apaTb naposb?
password = "R

}

Cpagy 1oj1 cTaHZIapTHBIM PECYPCOM provider B BepXHel yacTu (aiira HaXoAUuTCs HOBBIIL:
aws_db_instance. O cosmaer 6asy ganHbix B RDS. TTapamMeTpsl B 3TOM KOJIe HAaCTpanBa-




WcTouHunk aaHHbIX terraform_remote_state 125

1ot RDS st 3armycka MySQL ¢ xpanusuiiiem
pasmepoM 10 I'Gaiit Ha cepsepe db.t2.micro,
KOTOPBIM MMEEeT OINH BUPTYaJIbHBIN TTPO-
meccop, 1 T'6aiiT mamsaTu u BxoguT B Gec-
rmaTHbIN Tapud AWS.

OG6parure BHUMaHKE, YTO OJHUM U3 TIapame-
TPOB, KOTOPbIE BbI JIOJIKHbI TIEPENIATH PECYPCY
aws_db_instance, SIBJIsIETCS TJIABHBIH TTAPOJTH
Kk Oase maHHbIX. [T0CKOJIBKY OH KOH(UIIEHI[HA-
JIEH, €TO HEJTh35 MPOIUCHIBATH MPSIMO B KOJIE
B BHJIe 0OBIMHOTO TekcTal BMecTo aToro Mox-
HO BOCIIOJTb30BAThCS OJIHUM U3 JIBYX CIIOCO-
608 11epenaun KOH(MUACHIIUATbHIX JaHHbIX
B pecypent Terraform.

[Tepsblit criocob must paboTbl ¢ KOH(UAEH-
IIUATHHBIMY JAHHBIMU 3aKJII0YAETCS B IPH-
MeHeHnn uctouHnka Terraform, KOTOpBIit
CUMTHIBAET UX U3 CEKPETHOTO XPAHUIHIIA.
Hampumep, BbI MOXKeTe pa3MeniaTh TaKyIo
nHGOPMAIHIO, KaK TTapoJu K 6aze JaHHBIX,
B ynpasisgemom cepuce AWS Secrets Ma-
nager, peIHA3HAYCHHOM CIIETIHATBHO JITIS
XPaHeHUs YyBCTBUTEJIbHBIX JAHHBIX. Bbl MO-

v O stage
v O services
v - webserver-cluster
[ var.tf

D outputs.tf

[ main.tf
v (07 data-stores
v 8 mysql
[ var.tf

D outputs.tf

main.tf
v (O global D

vilss

D outputs.tf
[ main.tf

Puc. 3.10. Kog 6a3bl AaHHbIX
B nanke stage/data-stores

JKeTe BOCIIOJIb30BaThCs €ro rpaduyeckuM nHTepdeiicoMm, 4ToObl COXPAaHUTD CBOI T1a-
POJIb, ¥ 3aTEM MPOYUTATD €T0 B cBoeM Kojie Terraform ¢ moMoIbi0 HCTOTHUKA TAHHBIX

aws_secretsmanager_secret_version:

provider "aws" {

region = "us-east-2"

}

resource "aws_db_instance" "example" {
identifier_prefix = "terraform-up-and-running"
engine = "mysql”
allocated_storage = 10
instance_class = "db.t2.micro"
name = "example_database"
username = "admin"
password =

data.aws_secretsmanager_secret_version.db_password.secret_string

}

data "aws_secretsmanager_secret_version" "db_password" {

secret_id = "mysgl-master-password-stage"

}
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Bot neckombko moAAEePKUBAEMbIX KOM6I/IHaHI/If/’I CEKPETHDIX XPAHWUJIUII] U UCTOYHUKOB
MaHHBIX, KOTOPbIE MOT'YT BaC 3aMHTEPECOBATD.

O AWS Secrets Manager 1 ICTOUHUK JJaHHBIX aws_secretsmanager_secret_version
(TIpeBI Y INii TUCTUHT).

AWS Systems Manager Parameter Store n MCTOYHUK TaHHBIX aws_ssm_parameter.
AWS Key Management Service (AWS KMS) u ucrounux nanusix aws_kms_secrets.
Google Cloud KMS u ncroynuk gaHHbix google_kms_secret.

Azure Key Vault 1 ncrounuk gaHHbix azurerm_key_vault_secret.

O 00000

HashiCorp Vault u ncrounuk gannbix vault_generic_secret.

Bropoii criocob paboThl ¢ KOH(GUAEHIIMAIbHBIMU JaHHBIMKI — IOJIHbII BBIHOC yIIPaB-
JleHust UMy 3a 1pezenl Terraform (Harpumep, Bbl MOKETE [EJI€rUPOBATh HTO TaKMM
micterdepam maposieit, kak 1Password, LastPass nnn OS X Keychain) u nepemaua mx
B CHCTEMY B BHUJI€ TIePEMEHHBIX cpelibl. Uit 9TOro HyKHO OObSIBUTD IIEPEMEHHYIO T10]]
HazBanuieM db_password B (aiiyie stage/data-stores/mysql/variables.tf:

variable "db_password" {
description = "The password for the database"
type = string

¥

OGpaTuTe BHUMaHIE HA TO, UTO Y Hee HeT napamerpa default. ITo cielaHO HAMEPEHHO.
Bbl He 10JKHbBI XpaHUTh CBOIT apoJib K 6aze JaHHbIX WJIN JII0OYIO 4yBCTBUTEIBHYIO HH(DOP-
MAIIUIO B OTKPHITOM Buzie. BMecTo aToro sHadenue ciepyer Oparh U3 IepeMeHHON CPe/Ibl.

Hamomunato, 4To Kax0i BXO/IHOI ITepeMeHHO, Olpe/ie/IeHHol B KoHduUrypanum
Terraform (kak foo), MOJKHO TIPEJIOCTABUTH 3HAYECHIE, KOTOPOE GEPETCsT U3 TIePEMEHHOI
cpenel (Bpojie TF_VAR_foo0). /lyis BXo/1HOI IepeMeHHO# db_password Hy>KHO YCTAaHOBUTD
nepeMeHHyIo cpesbl TF_VAR_db_password. BoT kak 310 nenaercd B cucremax Linux/
Unix/OS X:

$ export TF_VAR_db_password="(YOUR_DB_PASSWORD)"
$ terraform apply

(..

CTouT OTMETHUTB, 4TO TIPOGEJT Tepe]i KOMaHIol export ykasaH He caydaiino. OH HysKeH,
uTOGBI Bally KOH(MUIEHIIMAIbHBIE JaHHbIE He ObLIM COXPAHEHBI HA UCK B UCTOPHU
bash!. Ho ectsb myumnmuii crmocob mpegoTBpaTUTh CTYYalHyIo 3aliCh KOHDUAEHITNATb-

! BoapmmHcTBO KOMaHAHBIX 060m04ek B Linux/Unix/OS X coxpaHsAIOT KasKaIyio BBOIUMYIO

BaMU KOMaHy B (haiisr ncropun Kakoro-1o poga (Hanpumep, ~/.bash_history). Ho eciin Hauars
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HbIX ITaHHDBIX Ha INCK B OTKprTOM BUJ/C: XpaHI/ITb nx B CereTHOM XpaHI/IJII/IH_Ie, COBMEe-
CTUMOM € KOMaH/IHOI CTPOKOIi, TakoM Kak pass (https://www.passwordstore.org/), u 6e3-
OIIaCHO CHUTHIBATh NX OTTyIIa B HepeMeHHbIe CpeIIbI C ITIOMOUIBIO [[O‘IepHefI KOMaHI[HOfI
000JI0YKH:

$ export TF_VAR_db_password=$(pass database-password)
$ terraform apply

(...)

KoHduaeHumanbHbie AaHHble Bcerga XpaHaTcsa B coctossiHumn Terraform

CunTbiBaHME KOHMOUAEHUMANBHBIX AaHHBIX U3 CEKPETHOrO XpaHUMWa Mau nepe-
MEHHbIX CPefibl — XOPOLIMI Crocob NpeaoTBPaTUTh UX XPaHEHUE B OTKPLITOM BUAE
BHYTPU Ballero koga. Ho momMHuUTE: BHE 3aBMCMMOCTY OT TOrO, KaK Bbl MX YMTaETe,
€C/IN OHY NEepeAaloTCs B KAaYeCTBE apryMeHTa B pecypc, Takoi kak aws_db_instance,
OHM aBTOMATUYECKM COXPaHAIOTCS B COCTOsIHMM Terraform B Buae 0BbIMHOMO TEKCTa.

3T0 m3BecTHoe cnaboe Mecto Terraform, y KOTOPOro HeT 3(PheKTUBHBIX peLLeHu.
Mo3sToMy 6yabTe MakCUMarbHO 6ANUTENbHbI C TEM, KaK Bbl XpaHUTe dalibl COCTOSIHUS
(Hanpumep, Bceraa BktoYainTe WKhPOBAHME) U KTO MMEET K HUM AOCTYN (CKaXeM,
orpaHuuMBaliTe JOCTYN K CBoeMy 6akeTy S3 ¢ noMoLllbto npusunernii IAM)!

Besten 3a koHGUrypareil mapoJist Hy;KHO CJIeJIaTh Tak, YT0ObI MOYJIh XPAHII CBOE CO-
crosiHue B bakere S3, KOTOPBII BbI co3ianu paree B daiie stage/data-stores/mysql/
terraform.tfstate:

terraform {
backend "s3" {
# lMomeHANTe 3TO Ha wuMmA cBoero bakeTta!

bucket = "terraform-up-and-running-state”
key = "stage/data-stores/mysql/terraform.tfstate"
region = "us-east-2"

# 3ameHUTe 3TO MMeHeM cBoel Tabnuubl DynamoDB!
dynamodb_table = "terraform-up-and-running-locks"
encrypt = true

}
X

Bbinosinure koMan/ibl terraform init u terraform apply, 4ToObI cO3aTh 6a3y HaHHBIX.
HysKHO y4uTBIBATD, YTO HA MHUIMATU3AIUIO JIaske HeGOJIBINO 6a3bl JaHHBIX B Amazon
RDS mMosKeT yiiTH OKOJIO AECITH MUHYT, TO3TOMY OYIbTE TEPIIETUBBI.

KOMaH/1y ¢ ipobesia, TouTH Bee 000J0UKK He CTaHyT ee Ty/la 3auchiBaTh. Vimeiite B BUILY, 4TO
HTa BO3MOKHOCTH MOKET GBITh OTKJIIOYEHA B Balllell KoMaHHON 060souke. YTOObI ee BKIIO-
YKTh, HpueTcs nprcsonTh nepemernoi cpeapl HISTCONTROL snauenue ignoreboth.
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Wrak, Bbl cozganu 6asy ganubix. Ho kak 1mepeaars ee ajpec U IMOPT BalleMy KJaacTtepy
BeO-cepBepoB? [lu1s1 Havasa Hy:KHO 100aBUTD ABe BHIXOAHbIE IepeMeHHbIe B (aiin stage/
data-stores/mysql/outputs.tf:

output "address" {

value = aws_db_instance.example.address
description = "Connect to the database at this endpoint™”
}
output "port" {
value = aws_db_instance.example.port
description = "The port the database is listening on"

}

BreimosnuTe terraform apply elre pa3, 1 B TePMUHAJE JOJKHBI TIOSIBUTHCS BAITU BBI-
XOJIHbIE TIepEMEHHbIE:

$ terraform apply

Apply complete! Resources: © added, © changed, © destroyed.
Outputs:

address = tf-2016111123.cowubmts6srx.us-east-2.rds.amazonaws.com
port = 3306

Tenepb oHu XpaHATcs: 1 B coctossHuu Terraform jist 6assl JaHHBIX, KOTOPOE HAXOAUTCSI
B BameM Oakere S3 B (aiiyne stage/data-stores/mysql/terraform.tfstate. YroOn
KOJI Balllero Kjacrepa BeO-cepBepoB MPOYUTAT COAEPIKUMOe 9TOTO (haiiia coCTOSAHUS,
nobaBbTe B q)aﬁJI stage/services/webserver-cluster/main.tf UCTOYHUK JAHHBIX
terraform_remote_state:

data "terraform_remote_state" "db" {
backend = "s3"

config = {
bucket = "(YOUR_BUCKET_NAME)"
key = "stage/data-stores/mysql/terraform.tfstate"
region = "us-east-2"
¥
}

Biraroapst 9ToMy MCTOYHHKY J@HHBIX KOJI KJacTepa BeO-cepBepOB CUUThIBAET (haii
COCTOSTHUS M3 TeX jKe Oakera S3 U MalKu, T/ie CBOE COCTOSTHIE XPaHUT (a3a JTaHHbBIX

(puc. 3.11).
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resource
"aws_db_instance" "db"

{ Terraform »
engine = "mysql" Basa
name = "rnydb" AAHHbIX

}

KoHdurypauus 6asbl
OaHHbIX B Terraform

\___3anucb COCTOSIHUSA

v

4 YT1eHune cocTosHMS

'

resource ‘

"l " '
cluster { Terraform E

min_size = 2
max_size KnaCTep
} Beb-cepBepoB

n
iy
(o)

KoHdurypaums
Be6-cepBepa B Terraform

Puc. 3.11. ba3a AaHHbIX 3anMcbiBaeT CBOE COCTOsIHME B H6akeT S3 (BBepxy), a knactep Beb-cepBepoB
CUMTBLIBAET €ro 13 Toro e bakeTa (BHM3Y)

BaskHo moHMMaTh, 4TO, KaK U BCE HCTOYHUKY JanHbiX B Terraform, terraform_remote_
state Bo3BpaIaeT TOJBKO JOCTYIHYIO [T YTeHUS HMHPOPMAINIO. Y Bac HeT HUKAKOI
BO3MOKHOCTH [TOMEHSATH 9TO COCTOSTHYE B KOJIE KJIacTepa BeG-CepBEPOB, MOITOMY TO, 4TO
BBI U3BJIEKAETE COCTOSHITE GA3BI TAHHBIX, He TMOBEPTAET €€ HUKAKOMY PHUCKY.

Bce Boixonnbie iepementbie B/1 xpansres B aiisie cocToSHNS, 1 BBI MOJKETE CYUTBIBATD
WX U3 UCTOYHUKA JAHHBIX terraform_remote_state, HCIO/B3YS CCBHUIKY Ha aTpuOyT
CJIeyIOIIero Buaa:

data.terraform_remote_state.<NAME>.outputs.<ATTRIBUTE>

Hanpumep, BOT Kak MOKHO OGHOBHTH T10JIb30BaTEILCKIE JAHHbIE BeG-CEPBEPOB KJIacTe-
pa, uToObI OHM M3BJIEKAIM U3 UCTOYHIKA terraform_remote_state azpec u opT 6asbl
JManHbIX 1 Bo3Bpanianu ux B Buge HTTP-orsera:

user_data = <<EOF
#!/bin/bash
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echo "Hello, World" >> index.html

echo "${data.terraform_remote_state.db.outputs.address}" >> index.html
echo "${data.terraform_remote_state.db.outputs.port}" >> index.html
nohup busybox httpd -f -p ${var.server_port} &

EOF

YeMm JJMHHEE CTAHOBUTCS CKPUIIT B IIapaMeTpe user_data, TeM Gosiee HepsILIMBbIM
BBITJISIAMT Balll KoJI. BerpanBaHue oHOTO sg3bika nporpammuposanus (bash) B apyroii
(Terraform) yciaoxusgeT HoAepKKy 000UX, I0ITOMY AaBaiiTe Ha CEKYHAY OCTaHO-
BUMCsI ¥ BbIHeceM bash-ckpunt B otmenbHbiil (ailsr. s 9T0ro MOKHO UCIIOAb30BATh
BCTpoeHHYI0 (hyHKIMIO file M UCTOYHUK AaHHBIX template_file. PaccMoTpuM ux 110
OT/ZIEJIBHOCTH.

Terraform BkmoYaer B cebd PAL 6CMPOEHHBLX ¢yﬁm4uﬁ, KOTOPbIE€ MOJKHO BbIIIOJTHATDH
C ITIOMOII[BIO BbIPAKEHUA TaKOTO BH/IA:

function_name (...)

Bosbmem s ipumepa dhyHkimio format:

format (<FMT>, <ARGS>, ...)

Ira pynkiug popMaTUpyeT apryMeHTbl B ARGS B COOTBETCTBUH C CUHTAKCUCOM sprintf,
3aJIaHHBIM B CTPOKe FMT!, OTJIMYHBIM CIIOCOOOM MOIKCIIEPUMEHTHPOBATE CO BCTPOEHHDI-
MU QYHKIMSAMU SBJISETCS NCIOJIb30BaHNe KoMaH/bl terraform console. Ona co3maer
UHTEPAKTUBHYIO KOHCOJIb, B KOTOPOI BBI MOsKeTe TOTPoboBath cuHTakcuc Terraform,
3aIPOCUTD COCTOSAHME Ballleil MHOPACTPYKTYPDI U Cpa3y sKe MOJIYYUTb Pe3YJIbTaThl:

$ terraform console

> format("%.3f", 3.14159265359)
3.142

Crour OTMETHUTD, YTO KOHCOJIb Terraform IpegHazHa4YeHa TOJIbKO Jisd YTEHW A, TIO3TOMY
HE HYKHO BOJTHOBATbCA O Cﬂy‘{aﬁHOM N3MECHCHHUIN I/IH(l)paCprKTypr NJIN COCTOSHMA.

Cy1iecTByeT 1eIbIi P APYTUX BCTPOCHHBIX (DYHKIMH 171 PAOOTHI CO CTPOKAMH, YKCJIa-
MU, CIIMCKAMU U acCOIMAaTUBHBIME MaccuBamu?, K ux unciy otHocutest hyHKIms file:

file(<PATH>)
Ita dhyHKIM ynTaet daiis ¢ myTem PATH 1 BO3BPAIIAET €T0 COEPKUMOE B BUJIE CTPOKH.

Harmpumep, Bbl MOTUIH GbI COXPAHUTD CKPHUIIT MOJIb30BATEIBCKUX JTAHHBIX B (hails stage/
services/webserver-cluster/user-data.sh 1 3arpy:kaTh ero cieAyoIuM 00pasoM:

! Ha crpanmurie golang.org/pkg/fmt/ MOKHO HAITH TOKYMEHTAIINIO TSI CMHTaKCHca sprintf.
2 Ha crpanuie bit.ly/2GNCxOM 1pezcTaBiieH OJHbIN CIIMCOK BCTPOEHHBIX (DYHKIINIA.
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file("user-data.sh")

[ToxBOX B TOM, 4TO CKPUIITY [TOJb30BATENbCKUX HAHHBIX JJIST KIacTepa BeG-cepBepoB
HeoOXoAMMa onpesesieHHas AnHaMuyeckas nHdopMaius us Terraform, Braovas
[OPT cepBepa, a TaksKe ajpec U mopt Gasbl JaHHbIX. Korga ckpunt ObLI BCTPOEH B KOJ,
Terraform, ox moJry4as aTu 3HaYEHUSI C IOMOLIBIO CChLIOK 1 uHTepHoasaunu. C yHK-
et file aro He cpaGoraer. OHAKO BMECTO 9TOIO Bbl MOKETE BOCIIOJb30BATHCS UC-
TOYHUKOM JJaHHBIX template_file.

Ucrtounuk nannbix template_file npuHuMaer jBa aprymenTa: template (cTpoka,
KOTOPYIO HYKHO 00paboTath) ¥ vars (acCOIMATUBHBIA MACCUB € TEPEMEHHBIMHU, KOTO-
pble IOJIKHbBIE OBITh ZOCTYIIHBI BO BpeMsl 00paboTkn). OH COAEPAKUT OAHY BHIXOLHYIO
[epeMeHHyo, rendered, KOTOpas SIBJISIETCS Pe3yibTaToM 00paboTK template. UToObI
YBUJIETH 3TO B JIEIE, nobaBbTe CJIeYIONINI KO/l UICTOYHUKA template_file B (baf/’m stage/
services/webserver-cluster/main.tf:

data "template_file" "user_data" {
template = file("user-data.sh")

vars = {
server_port = var.server_port
db_address data.terraform_remote_state.db.outputs.address
db_port = data.terraform_remote_state.db.outputs.port
}
¥

Kak BujiniTe, 5TOT KOJI IPUCBAUBAET lIapaMeTpaM template 1 vars cojiepKUMOe CKPUIITA
user-data.sh 1, COOTBETCTBECHHO, TPU II€PEMEHHbBIC, KOTOPBIE HYKHBI 9TOMY CKPUIITY:
[OPT cepBepa, aapec U nopt Oasbl AaHHbIX. /I UCIIOIb30BAHUS DTUX IIEPEMEHHBIX
HYKHO COOTBETCTBYIOINM 06pa30M 0OHOBUTD CKpUIT stage/services/webserver-
cluster/user-data.sh:

#!/bin/bash

cat > index.html <<EOF
<h1>Hello, World</h1>

<p>DB address: ${db_address}</p>
<p>DB port: ${db_port}</p>

EOF

nohup busybox httpd -f -p ${server_port} &

O6paTuTe BHUMaHKE Ha HECKOJIBKO U3MEHEHUiT B 9TOM bash-ckpurre 1o cpasHeHmo
C OPUTUHATIOM.

a On NHIieT nmepeMeHHbie ¢ TOMOMIbIO CTAHAAPTHOTO CMHTAKCHUCAa MHTEPIIOJIAIINN
Terraform. E,JII/IHCTBCHHI)IMI/I IIEpEMEHHBIMUA B JTaHHOM CJiydae ABJAIOTCA Te€, YTO
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HaXO/IATCS B aCCOIMAaTUBHOM MacCUBe vars HCToYHUKa template_file. Ctout ot-
METHUTb, YTO JIJI JOCTyIa K HUM He Hy:KeH HUKaKo# mpeduKce: HampuMmep, BMECTO
var.server_port cjenyeT nmucaTb server_port.

O Teneps B ckpunre MoxxHO 3amMeTuTh cunTakcuc HTML (ckaxkem, <h1>), KOTOpbIii
Jiesiaet BbIBoJ| OoJiee y100HbIM Uit uTeHus B Gpaysepe.

3amMeuaHue 0 BHewHux dainax

OOHUM U3 MPEUMYLLECTB BbIHOCA CKPUMTA MOJb30BATENLCKMX AAHHBLIX B OTAESbHbIN
ain sBNAETCA BO3MOXHOCTb HAMWUCaHMA A1l HErO MOAYJbHBIX TECTOB. Kog TecTa
MO>XET [a)e 3aro/HUTb MHTEPMONPOBAHHbIE 3HAUEHUSI C MOMOLLbIO NMEepPEMEHHbIX Cpe-
Abl, MOCKOJbKY A/s MOMCKA MocieAHMX bash ncnonbayeT TOT Xe CUHTAKCUC, KOTOPbIN
B Terraform NpUMEHSETCA 41 UHTEPMONALMM. Bbl MOXXETE HanMUCcaTb aBTOMATUYECKUI
TecT ans user-data.sh npuMepHo Takoro Buaa:

export db_address=12.34.56.78
export db_port=5555
export server_port=8888

./user-data.sh
output=$(curl "http://localhost:$server_port")

if [[ $output == *"Hello, World"* ]]; then

echo "Success! Got expected text from server."
else

echo "Error. Did not get back expected text 'Hello, World'."
fi

3aKJI0YNTENbHBIM AaroM OyjieT 0OHOBJIEHUE TTapaMeTpa user_data B pecypce aws_
launch_configuration. IIpucBoiite emy 06pabOTaHHbIIT BBIXOAHON aTPUOYT HCTOUHUKA
JIaHHbIX template_file:

resource "aws_launch_configuration" "example" {
image_id = "ami-@c55b159cbfafelfo”
instance_type = "t2.micro"
security_groups = [aws_security_group.instance.id]
user_data = data.template_file.user_data.rendered

# TpebyeTcA Mpu MCMNONb30BAHUWU FPynNnbl aBToMacWTabupoBaHua
# B KOHOMrypauumu 3anycka.
# https://www.terraform.io/docs/providers/aws/r/launch_configuration.html
lifecycle {
create_before_destroy = true
}
}
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BoITJisiinT HAMHOTO aKKypartHeii, uem BetpanBatue bash-ckpumntos!

Ecsn pasBepHYTB 3TOT KJIacTep ¢ TOMOIIbIO KOMaHABI terraform apply, TOLOXKIATS,
oka cepsepbl He 3apeructpupytores B ALB, u orkpsite URL-anpec ALB B Gpaysepe,
MOKHO YBUIETh HEUTO TIOX0sKee Ha puc. 3.12.

Vpa! Bam kiactep Be6-cepBepoB Telepb MOKET TIPOrPaMMHO 00PaIaThest K ajipe-
cy u nopry 6asnr gauubix yepe3 Terraform. Ecsiu Bbl ucnosnb3yere HacTosuuii Be6-
dpeiimBopxk (Bpoze Ruby on Rails), Mmoxere 3aarh agpec v HOPT B BUJIE IIePEMEHHBIX
Cpe/Ibl MJIM 3aIMCaTh X B KOH(MHUIYPAIMOHHBIN (haiis, 4TOOBI NX MOTJIA NCTIOJIh30BATH
Baia 6ubanoreka st pabotsr ¢ BT (kak ActiveRecord).

®  © 0 outputhtml x Yevgeniy
C' D http:fterraform-asg-example-123.us-east-1.elb.amazonaws.com Q]
Hello, World

DB address: tf-2016111123.cowu6mtstsrx.us-east-1 rds.amazonaws.com

DB port: 3306

Puc. 3.12. Knactep Be6-cepBepoB MOXET NPOrpaMMHO obpallaTbcs K agpecy v nopTy 6asbl AaHHbIX

Pe3tome

[TpuuwHa, 0 KOTOPOH BaM CJIEYET YAEAATH CTOTBKO BHUMAHUS U30JISIIINHN, OIOKUPO-
BaHUIO M COCTOSTHMUIO, 3aKI04aeTcst B ToM, uTo [aC oTinyaercst oT 06bIYHOTO MPOrpaM-
MupoBanust. [Ipy HAMCAHUH KO/a /71t THTTHYHOTO TIPUIIOKEHNST OOMBITUHCTBO ONMOOK
OKa3bIBAIOTCSI OTHOCUTENBHO HECYIECTBEHHBIMU U MOPTAT TOJBKO HEOOJBIIYIO €r0
yactb. Ho Korzia BbI muimere KoJi s yIpaBjaeHus NHOPACTPYKTYPOii, TpOrpaMMHbBIE
omubKn uMeroT HoJee cephesHbie MOCTECTBYS, TIOCKOIbKY MOTYT 3aTPOHYTDH BCE BATITH
[IPUJIOYKEHNS] BMECTe CO BCeMU NCTOYHUKAMMU JIaHHbIX, TOIOJIOTHEN CeTH U [IPaKTUYeCKN
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BceM ocTarmbibIM. [Toatomy mpu pabdote wazx IaC coBeTyo MCMONB30BATH HGOJIBIITE «3a-
MIATHBIX MEXaHU3MOB», YeM TIPY HAITUCAHUE OOBITHOTO KoJia'.

[Ipumenenune pekoMeHyeMoH CTPYKTYPbl (haiiJIoB 1 KaTAJIOTOB YACTO IIPUBOJUT K JIy-
6apoBaHuIo Kozia. Ecsiu BBl XOTUTE 3aIlycKaTh KJIacTep Beh-cepBepoB Kak B TECTOBOM,
Tak U B TIPOMBIIIJICHHO cpefie, Kak 130esKkaTh KOTIMPOBAHUS U BCTABKY GOJIBIIOTO KO-
JnuecTBa hparMeHTOB MeXK/1y stage/services/webserver-cluster u prod/services/
webserver-cluster? OtBeT: HCoAb30BaTh MOAyIu Terraform, KOTOpPbIM MOCBsIIIEHA
riaBsa 4.

! Tloapobree o 3auTHbIX MexaHusMax B [TO MoskHO nounrtars 1o aapecy bit.ly/2Y JuqJb.



[TOBTOpHOE 1CNOJ1Ib30BaHKe
MHPPACTPYKTYPbl C MOMOLLIbIO

moaynen Terraform

B xonite r71aBbl 3 BbI PAa3BEPHYJIN APXUTEKTYPY, IIOKa3aHHYIO Ha puc. 4.1.

[Monb3oBaTenb

Elastic
Load
Balancer

pynna aBTomMacLTabupoBaHns

Cepsep
EC2

-

Cepaep
EC2

MySQL
B RDS

Puc. 4.1. banaHcvpoBLUMK Harpysku, knactep Beb-cepsepoB 1 6a3a AaHHbIX

ITO XOPOIIo paboTaeT B KaueCTBE MEPBOil CPE/IbI, HO MX OOBIYHO HY/KHO KaK MUHIMYM
IIBe: OJTHA JIJTIsT (DPUHATBHOTO TECTUPOBAHUS BHYTPU KOMAH/IbI, a APYTasi, IPOMBIIII-
JIEHHast, — JJIst 00CHyKUBaHUsI PeaibHbIX MmoJb3oBareseil (puc. 4.2). B uzeasne obe
cpelbl JOJIKHBI OBITh TIOYTH UAECHTUYHBIMU, XOTSI, YTOOBI COKOHOMUTD, AJIsI CPEIbI
(pUHAIBHOTO TECTUPOBAHUS BAKHO MHUIIMAIU3UPOBATH UyTh MEHbIIIE CEPBEPOB (MJIN

cepBepbl MEHBIIET0 pazmepa).
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®duHanbHoe
TecTupoBaHve

PaboTHMK

-~ ™
MpombILneHHas
cpena

Y

Monb3oBaTenb

[pynna aBTomaclutabupoBaHus

A J

Puc. 4.2. [Ise cpefbl, Kaxaas co CBOMM 6anaHCUPOBLUMKOM Harpy3Kku, KactTepoM
Be6-cepBepoB 1 6330/ AaHHbIX

Kax n06aBuTh 3Ty IPOMBIIIIEHHYO cpeay 6e3 KONMUPOBaHUS BCETro Koja U3 cpe-
1Bl TecTupoBanusa? Hamnpumep, kak nzbexarsb AyOJUPOBAHUS BCETO COMLEPKIUMOIO
stage/services/webserver-cluster n stage/data-stores/mysql B prod/services/
webserver-cluster u COOTBETCTBEHHO prod/data-stores/mysql?

B si3bIkax 00111ero HasHaueHMs, TakuX Kak Ruby, Ko/, KoTOpbIil KOUpyeTcst 1 BCTas-
JISeTCs B HECKOJIbKUX MeCcTaX, MOKHO 0(hopMUTH B BU/E (DYHKIIMU U MCTIOJIb30BATDH
B JIPYTUX YaCTSIX MPOTPAMMBIL

def example_function()
puts "Hello, World"
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end

# [lpyrue y4acTKu Bawero kopa
example_function()

Terraform MO3BOISIET TOMECTUTH KO/ BHYTPb MOOY15, KOTOPBIT MOKHO GY/IET TTOBTOPHO
[IPUMEHSITh Ha PAa3HbIX yUacTKax Baiieil KoHpuryparu. BMecto Toro 4ro6bl KOMUpPOBaTh
1 BCTABJISITh KO B TECTOBOIT M MTPOMBITIITIEHHON CPelaX, MBI CIETaeM Tak, 4ToObI 00e cpe-
JIbI MCITOJIB30BAJIN KO/l M3 OJJHOTO U TOTO K€ MOJYJId, KaK II0Ka3aHo Ha puc. 4.3.

v ) stage v (U1 modules
v @ services v @ services
v (B webserver-cluster v O webserver-cluster
[ main.tf -====pmmm— 4 [ymain.tf
[ (etc) [ Cetc)

I
I

I

I

v (B data-stores !

v @8 nysql :

[ main.tf |

I

[ (etc) |

v 3 prod |
v @ services :

I

v {00 webserver-cluster )

[ main.tf ====~

[} (eto)
v @8 data-stores

v @8 mysql

[ main.tf
[ (etc)
v @8 global
v - s3
[7) main.tf
[ Cetc)

Puc. 4.3. NomecTvB Koa B MOAYSTb, Bbl CMOXETE NMPUMEHWUTb €ro NOBTOPHO
B Pa3HbIX OKPYXEHUSX

ITO OUEHDb BAXKHO. MOIYJIN SBJISIOTCS KJIIOUEBBIM aCTICKTOM HAMMCAHNS YHUBEPCAILHOTO
koza Terraform, KOTOPbIii J1€TKO MOIEP/KUBATD U TeCTUPOBaTh. Hauas MX MCIOJIb30BATh,
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BbI y’Ke He cMozkere 6e3 HuX 000iiTrch. Bbl HauneTe 0opMIILTh Bee B BUAE MOYJIEH,
OOBEMHSATD UX B OMOIMOTEKH [171sT yIOOHOTO UCIIOJNb30BAaHKS B KOMITAHUH, 3arPyKaTh
CTOPOHHUE MOy U3 VIHTepHeTa 1 BOCTIPUHUMATD BCIO CBOIO MH(MPACTPYKTYPY Kak
Habop YHUBEPCATBHBIX MOLYJICH.

B 97011 T1aBe 51 MOKaKy, Kak cO3/1aBaTh U MpuMeHsTh Moy in Terraform. Msr paccmo-
TPUM TaKNe TeMBI.

OcHOBHbBIE XapaKTEPUCTUKU MOTYJICH.

Bxopnbie mapamMeTpsl MOYJIEH.

JlokaspHble TIepeMeHHbIe MOJIYJICH.

Boixonuble mepeMeHHbIe MOJYJIEH.

HOZ[BOZ[HbIe KaMHU.

O 0000 @o

Ymupassienue BepcusiMu.

Mpumepbl kOAa

HanomuHato: Bce NpuMMepbl KoAa Anst 3TOM KHUMM MOXHO HaliTu Mo agpecy github.com/
brikis98/terraform-up-and-running-code.

YTO Takoe mMoaynb

B Terraform mo60ii Hza6op KoHGUTYpanuoHHbIX (aiiioB, pasMeNIeHHbIX B OZHOMN Iall-
Ke, CUnTaeTcsl MoyJieM. Best KoHburyparus, KoTopylo Bl ysKe Halucasal, (hopMaJIbHO
COCTOWT U3 MOJIyJIeH, XOTh 1 He 0YeHb MHTEPECHBIX, TAK KaK Bl Pa3BEPTHIBAJIN UX Ha-
npsiMyto (MOZYJIb B TeKyIeil paboueil marke HasblBaeTCs KopHeebim). IToObI YBUIETH
BCIO MX MOII[b, HY>KHO MCII0JIb30BATDb O/IUH MOJYJIb U3 IPYTOTO.

B xavecTBe mpuMmepa mpeBpaTUM B YHUBEPCATbHBIN MOIYJIb KO/ U3 stage/services/
webserver-cluster, KOTOpbIii BRitouaeT B cebst Auto Scaling Group (ASG), Application
Load Balancer (ALB), rpyIiiibl 6e301aCHOCTH 1 MHOTHE JPYIHe PECYPCHI.

s Hauana BeimosiHUTE terraform destroy B stage/services/webserver-cluster, 9To-
ObI yIaJIUTh BCE PECYPChI, CO3IaHHbIE BaMU paHee. 3aTeM co3aiiTe HOBYIO TaIKy BepX-
HEero ypOBHs 110/l Ha3dBaHneM modules 1 epeMecTuTe Bee haiinbr n3 stage/services/
webserver-cluster B modules/services/webserver-cluster. B urore Baia cTpykTypa
Aok JIOJIKHA BBITJISI/IET TAaK, KaK Ha puc. 4.4.
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Otxpoiite daiia main.tf B modules/services/webserver-cluster u ybepure 13 HETO
olpenesienue provider. IIpoBaiiiepbl 10JKHBI HACTPAUBATbCS HE CAMUM MOJLYJIEM, a ero

II0JIb30BATEC/IAMMU.

Terepb MOKHO BOCIIOTb30BATHCS ATUM MO-
JLyJiIeM B TECTOBOI CPeJie, UCTIOJNB3YS CIIe/y-
FOIINI CUHTAKCHUC:

module "<NAME>" {
source = "<SOURCE>"

[CONFIG ...]
}

NAME — 3TO MJIeHTU(UKATOP, KOTOPBII MOXK-
HO UCIIOJIb30BaTh B Kojie Terraform st 06-
paitieHust K MoJyJio (Bpojie web-service),
SOURCE — 1yTbhb K KOy MOJyJisI (CKaxKeM,
modules/services/webserver-cluster),
a CONFIG COCTOUT U3 OJHOTO/HECKOJIbKIX
apryMeHTOB, TIpeIHa3HAYeHHBIX CITeINab-
HO /17151 9TOoT0 MOy ist. Harpumep, BbI MOske-
Te co3/aTh HOBBIN (baiiy stage/services/
webserver-cluster/main.tf 1 UCIOJIL30-
BaTh B HEM MO/1YJIb webserver-cluster cie-
IYIOLIMM 00pasoM:

provider "aws" {
region = "us-east-2"

}

module "webserver_cluster" {
source = "../../../modules/services/
webserver-cluster"

}

v (O modules
v O services
v - webserver-cluster
[) vars.tf

D outputs.tf
[) main.tf
[) user-data.sh

v @ stage
v @ services
» (B webserver-cluster

v (U data-stores
v O mysql
[) vars.tf
D outputs.tf

() matn. tf
v (B global

vilss

D outputs.tf
D main.tf

Puc. 4.4. CTpykTypa nanok ¢ Mmoaynem
1 TECTOBOW cpeaoW

3aTeM Bbl MOKETe TIOBTOPHO MCITOJIb30BaTh TOT K€ MO/IYJib B IIPOMBIIILJIEHHON CpeJIe,
CO3/1aB HOBBIN (1)3171]1 prod/services/webserver-cluster/main.tf ciaexyolero co-

JlepyKaHUA:

provider "aws" {
region = "us-east-2"

¥

module "webserver_cluster" {

source = "../../../modules/services/webserver-cluster"

}
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Bot u Bce: moBTOpHOE MCTIOJIB30BaHNE KO/Ia B PA3HBIX OKPYKEHUIX ¢ MUHUMATbHBIM
ayb6smposannem. OOpaTrTe BHUMAHKE, YTO IPU A00ABIEHUN MOZLYJIS B KOH(DUTYPALIIO
Terraform un n3MeHEeHUH TTApaMeTPa MOJLYJIsT source HeoOXOMMO CHaYaJIa BHITIOJHHUTh
KOMaHZy init, a TOJIBKO MOTOM plan nin apply:

$ terraform init
Initializing modules...
- webserver_cluster in ../../../modules/services/webserver-cluster

Initializing the backend...
Initializing provider plugins...
Terraform has been successfully initialized!

Temneps Bbl 3HAeTe 060 BCEX XUTPOCTSIX B apceHase KoMaH bl init. OHa cama ymeeT 3a-
Ipy>KaTh MPOBAMIEPBI U MOJIYJIU, a TaK:Ke KOH(PUTYPUPOBATH BAITH XPAHUJIUIIIA.

[Tpesxie YeM TPUMEHSTD ITOT KOJI, HY)KHO YIOMSIHYTH 00 OJTHOM HEIOCTATKE MOJLYJIS
webserver-cluster: Bce IMeHa B HEM TIPOMUCAHBI BPYYHYIO. DTO KacaeTcst TPYII He3orac-
Hoctu, ALB u apyrux pecypcos. Takum 06pa3oMm, MPH MOTBITKE TIOBTOPHOTO UCOIB30-
BaHUS 9TOTO MOJLYJIA Bbl MOJy4UTe KOH(MJIUKTLI MMeH. [IpsMo B Kojie Tponucansl Jjaske
napameTpsbl it obpaiieHus K 6ase TaHHBIX, TIOCKOJIBKY (haiis main. tf, KOTOPbIii BbI CKO-
npoBau B modules/services/webserver-cluster, Oepet azpec u nopt B/ u3 rcrounnka
JaHHbBIX terraform_remote_state, a TOT HAMMCAH JIXIIIDb C PACYECTOM HA TECTOBYIO CPELy.

Yr06bl HCIPABUTH 3TH IPOGJIEMbI, HeOOGX0AMMO 100aBUTh B MOJYJIb webserver-cluster
KOH(UTYpHUpyeMble BXOAHbBIE APAMETPbL. JTO IO3BOJIUT EMY MEHSTH CBOE II0OBEAEHUE
B 3aBUCUMOCTH OT OKPYKEHUSL.

BxoaHble napaMeTpbl MOAyNs

B s13bIKe TpOrpaMMUPOBaHUs 0OIIEro Ha3HAYEeH!sI, TAKOM Kak Ruby, hyHKIIMIO MOKHO
c/iesiaTh KOH(PUTYPUPYEMOI, Tlepe/iaB el BXOHbIE TTapaMeTphI:

def example_function(paraml, param2)
puts "Hello, #{paraml} #{param2}"
end

# [lpyrve y4acTku Bawero kona
example_function("foo", "bar")

Mouyu Terraform toxe MoryT umerhb napameTpsbl. st MX onpegesieHus UCioib3y-
eTcs yiKe 3HAKOMBIN BaM MEXaHM3M: BXOJHbIe mepeMenHbie. OTKpoiite (aiin modules/
services/webserver-cluster/variables.tf u go6aBbre TpU HOBBIX OJI0Ka variable:
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variable "cluster_name" {

description = "The name to use for all the cluster resources"
type = string
}
variable "db_remote_state_bucket" {
description = "The name of the S3 bucket for the database's remote state"
type = string
}
variable "db_remote_state_key" {
description = "The path for the database's remote state in S3"
type = string

}

anee npoiinntecs o daitny modules/services/webserver-cluster/main.tf
U TIOJICTaBbTE var.cluster_name POTMCAHHBIX BPYYHYIO UMeH (cKaxeM, "terraform-
asgexample"). Hanpuwmep, BOT kKak a10 caenaTh B rpyiie Gesomnacuoct ALB:

resource "aws_security group" "alb" {

name = "${var.cluster_name}-alb"
ingress {

from_port = 80

to_port = 80

protocol = "tcp"

cidr_blocks = ["0.0.0.0/0"]
}
egress {

from_port =0

to_port =0

protocol = "-1"

cidr_blocks = ["0.0.0.0/0"]
}

}

O6paruTe BHUMaHHUE Ha TO, YTO ITapaMeTpy hame IpucBanBaercs "${var.cluster_name}-
alb". AHasornyHble U3MEHEHUS HYKHO BHECTH U B JIPYTON PECYPC aws_security_group
(MoskeTe Ha3BaThb ero "${var.cluster_name}-instance"), a Takke B aws_alb 1 paszen
tag pecypca aws_autoscaling_group.

Brbr Takske m10JKHBL 0OHOBUTH UCTOYHUK MIaHHbIX terraform_remote_state, yTOOBI OH
ucosib3oBasl db_remote_state_bucket u db_remote_state_key B KauecTBe Irapame-
TPOB bucket 1 COOTBETCTBEHHO key. JTO MO3BOJUT €My CYUTHIBATD (haiijl COCTOSTHUS U3
MPaBUJIbHON CPeJIbL:

data "terraform_remote_state" "db" {
backend = "s3"

config = {
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bucket = var.db_remote_state_bucket
key = var.db_remote_state_key
region = "us-east-2"
¥
¥

Tenepb MosKeTe aHATIOTHUHBIM 0OPA30M 3a/IaTh 9TH HOBbIE BXOJHBIE IEPEMEHHBIE B TE-
CTOBOI cpejie B haiiyie stage/services/webserver-cluster/main.tf:

module "webserver_cluster" {
source = "../../../modules/services/webserver-cluster"”

cluster_name "webservers-stage"

db_remote_state_bucket = "(YOUR_BUCKET_NAME)"

db_remote_state_key "stage/data-stores/mysql/terraform.tfstate"
}

To xe camoe HY;KHO CJleJIaTh JIJIsl IPOMBIIILIEHHON cpejibl B (haiisie prod/services/
webserver-cluster/main.tf:

module "webserver_cluster" {
source = "../../../modules/services/webserver-cluster"

cluster_name "webservers-prod"
db_remote_state_bucket = "(YOUR_BUCKET_NAME)"
db_remote_state_key = "prod/data-stores/mysql/terraform.tfstate”

MpoMbilneHHas 6a3a faHHbIX elle He CyLecTByeT. B kauecTBe ynpaxkHeHWsi nonpo-
6yiTe 106aBUTL e CaMOCTOSITENbHO MO aHanorUn ¢ TECTOBOM.

Kax BuanTe, 1711 yCTaHOBKY BXO/IHBIX TIepEMEHHBIX MOIYJIS ¥ apTyMEHTOB pecypca uc-
TTOJTh3YETCST OIMH U TOT JKe CUHTaKkcuc. Bxopsmue nmepemennsbie sapistiorest API momys
U OIIPEJENIAIOT TO, KaK OH ce0s1 BelleT B Pa3HbIX OKPY/KeHUSAX. B 9TOM npumepe Mbl
3ajlaeM pa3Hble UMeHa JIJIsT PA3HbIX CPeJl, HO BBl MOJKETE CJleJIaTh KOH(PUTYPUPYEeMbIMU
n npyrue mapameTpsl. [Ipeamonoxmm, 4TOOBI COKOHOMMTD JICHBIH, B TECTOBOH cpejie
MO’KHO 3aIyCKaTh He60IbINON KJIactep Be6—cepBep03, HO B IIPOMBIIIJICHHBIX YCJIOBUAX
BaM IIOHAZ0OUTCS GOJIBILION KJIacrep, CII0COOHBII CIIPaBUTHCA C CUJIbHBIMU HAarpy3KaMH.
st aTOro B cpaﬁﬂ modules/services/webserver-cluster/variables.tf MOXHO J10-
GaBUTD €l1le TPU BXO/HbIE IIEPEMEHHDIE:

variable "instance_type" {
description = "The type of EC2 Instances to run (e.g. t2.micro)"
type = string

}

variable "min_size" {
description = "The minimum number of EC2 Instances in the ASG"
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type = number

}

variable "max_size" {
description = "The maximum number of EC2 Instances in the ASG"
type = number

}

Jlaibie Hy)KHO OOHOBUTH KOH(GUTYpaIIio 3ammycka B daiiie modules/services/
webserver-cluster/main.tf, npucBous nmapamerpy instance_type HOBYIO BXOJHYIO
ImepeMeHHyIo var.instance_type:

resource "aws_launch_configuration" "example" {
image_id = "ami-@c55b159cbfafelfo”
instance_type = var.instance_type

[aws_security_group.instance.id]
data.template_file.user_data.rendered

security_groups
user_data

# TpebyeTcAa nMpuM WCMONb30OBaHMKM TPynNnbl aBTOMacwTabupoBaHuA
# B KOHOUrypauuu 3anycka.
# https://www.terraform.io/docs/providers/aws/r/launch_configuration.html
lifecycle {
create_before_destroy = true
}
}

[ToxoskuM o6pasoM cireayeT o6HOBUTH onpenenenne ASG B Tom ke daiine. [Ipucsoiite
ImapamMeTpam min_size 1 max_size BXO/HbIE [IEpEMEHHbBIE var.min_size 1 var.max_size
COOTBETCTBEHHO:

resource "aws_autoscaling_group" "example" {
launch_configuration = aws_launch_configuration.example.name

vpc_zone_identifier = data.aws_subnet_ids.default.ids
target_group_arns = [aws_1b_target_group.asg.arn]
health_check_type = "ELB"

min_size = var.min_size
max_size = var.max_size

tag {
key = "Name"
value = var.cluster_name
propagate_at_launch = true

}
¥

Tenepn kactep B TecToBOM cpefe (stage/services/webserver-cluster/main.tf)
MOJKHO CZIeJIaTh TTIOMEHBIIE U TO/IEIIeBIe, YKa3aB "t2.micro" 1y1a instance_type n 2
I min_size umax_size:

module "webserver_cluster" {
source = "../../../modules/services/webserver-cluster"
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cluster_name "webservers-stage"
db_remote_state_bucket = "(YOUR_BUCKET_NAME)"
db_remote_state_key "stage/data-stores/mysql/terraform.tfstate"

instance_type = "t2.micro"
min_size =2
max_size =2

}

B T0 ke BpeMst B TIPOMBINIIEHHOI CPe/ie MOKHO MCIOIb30BATh O0OJIee KPYIHBIN THTT
cepBepoB (Harpumep, m4. large) ¢ GOIBIITNM KOJIMYECTBOM CEPBEPOB U MaMsiTi. VImeiire
B BUJLY, YTO 3TOT THUII HE BXOAUT B OectuiaTHbiid Tapud AW'S, mostomy, eciu Kiaactep
BaM Hy’KeH TOJBKO B 06Pa30BaTEIbHBIX TIEJIAX U BBl HE XOTUTE [UIATUTD, OCTABLTE B TOJIE
instance_type 3Hauenue "t2.micro". [lapameTpy max_size MOXXHO ITPUCBOUTH 10, UTO
TTO3BOJIUT KJIACTEePy PACHIUPSTHCS U CXKUMATHCS B 3aBUCUMOCTH OT Harpy3ku (He BOJI-
HyliTech, M3HAYAJIBHO OH 3AITyCTUTCS C JIBYMSI CepBepaMm):

module "webserver_cluster" {
source = "../../../modules/services/webserver-cluster"

cluster_name "webservers-prod"
db_remote_state_bucket = "(YOUR_BUCKET_NAME)"
db_remote_state_key "prod/data-stores/mysql/terraform.tfstate

instance_type = "m4.large"
min_size =2
max_size = 10

JlokanbHble NepeMeHHble MoayeEN

Onpejesienrie TapaMeTPOB MOJIYJIS C TIOMOIIBIO BXO/IHBIX MT€PEMEHHBIX — OTJIUYHBIT
MTO/IXOJT, HO YTO, €CJIV BaM HY’KHO OTIPE/IeJINTh TIepeEMEHHYT0 BHYTPU MOJLYJIS JIJTST KAKUX-
TO TIPOMEKYTOYHBIX BBIYUCTECHUI MU TIPOCTO JJIst TOTO, YTOOBI He MyOIMpOBaTh KO,
HO TIPU 3TOM BbI HE XOTUTE JIeJIaTh ee JIOCTYITHOU B KaueCcTBe KOH(UTYPUPYEMOTO BBO-
na? Hanpumep, 6asaHCHPOBIIKMK HATPY3KU B MOJyJie webserver-cluster (modules/
services/webserver-cluster/main.tf) npocaymusaet cranaaptabiii 1151 HTTP mopt
noz; HomMepoM 80. Ceituac HaM TPUXOAMTCS KOIUPOBATH U BCTABJISITH ATOT HOMEP B pa3-
HBIX MECTax, B TOM YKCJIE U B IIPOC/IylIBarese OajlaHCHPOBIIIKA:

resource "aws_lb_listener" "http" {
load_balancer_arn = aws_lb.example.arn
port = 80
protocol = "HTTP"
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# Mo ymon4yaHuio BO3BpalaeT NPOCTYW CTpaHuuy C Kogom 404
default_action {
type = "fixed-response”

fixed_response {
content_type = "text/plain”
message_body = "404: page not found"
status_code = 404
}
}
}

A Bot rpymmna 6e3omacHoCTH GATaHCUPOBIIIKA:

resource "aws_security group" "alb" {

name = "${var.cluster_name}-alb"
ingress {

from_port = 80

to_port = 80

protocol = "tcp"

cidr_blocks = ["0.0.0.0/0"]
}
egress {

from_port =0

to_port =0

protocol = "-1"

cidr_blocks = ["0.0.0.0/0"]
}

}

3HaueHust B 9170 rpyiie 6esomacHoctH, Biodast 6ok CIDR 0.0.0.0/0 (sro6bie IP-
azipeca), Homep 1opra @ (/060 opPT) U IPOU3BOJLHBINA IPOTOKOJ "-1", TOXKE KOIIM-
PYIOTCSI U BCTABJISIOTCS HA HECKOJIBKIX YIacTKaX MOYJIS. SIBHOe 1 MHOTOKpaTHOE 3a-
JIAHWE ATUX «MarmueCcKuX» 3HAUEHUH YCIOKHSIET YTEHUE U OJIEPKKY Kozia. IX MOXKHO
BBIHECTHU BO BXO/IHBIE TIEPEMEHHBIE, HO B TAKOM CJIydae Balll MOIYJIb MOKeT (CJIyJaiiHO)
[IepPEOoTIPE/IeITh OTH 3HAYEHMS, YTO MOKET ObITh HesKeIaTeIbHbIM. BMECTO 9T0ro MOKHO
OIIPENIEJINTD JIOKAbHbIE SHAYEHUS. B 670Ke locals:

locals {
http_port = 80
any_port =0
any_protocol = "-1"

tcp_protocol = "tcp
all_ips = ["0.0.0.0/0"]
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JlokasbHbIe 3HAYEHUSI TIO3BOJISIIOT Ha3HAYUTh JIIOOOMY BhipaskeHwto Terraform wmms,
KOTOPOE 3aTeM MOKHO MCIIOIb30BaTh B KOZie MOy Jid. Takue nMeHa BUIHDBI TOJBKO B ca-
MOM MOJLyJI€, TI09TOMY OHM He MMEIOT HUKAKOTO BJNSAHUS HAa BHEUTHUH KO/, IIPU 9TOM
BBI HE MOJKETE TIePe3aIicarh uxX u3sHe. UToOb MpOYnTaTh JOKATEHOE 3HAYCHIE, HY KHA
JOKANbHASL CCOLIKA CO CIIEYIONINM CUHTAKCUCOM:

local.<NAME>

Wcnonb3yiite 9TOT CUHTAKCUC [/ OOHOBJIECHUSI TIPOCAYIIUBATENS GaTaHCUPOBIIMKA
HarpysKu:

resource "aws_lb_listener" "http" {
load_balancer_arn = aws_lb.example.arn
port local.http_port
protocol = "HTTP"

# Mo ymonyaHuw BO3BpawWaeT MNpOCTYW CTpaHuuy C Kogom 404
default_action {
type = "fixed-response"

fixed_response {
content_type = "text/plain”
message_body = "404: page not found"
status_code = 404
}
}
}

U BCex TPy 6e301aCHOCTH B MOJLYJIe, BKITIOUAs Ty, KOTOPast OTHOCUTCSI K GalaHCHPOB-
HIUKY:

resource "aws_security_group" "alb" {

name = "${var.cluster_name}-alb"

ingress {
from_port = local.http_port
to_port = local.http_port
protocol = local.tcp_protocol
cidr_blocks = local.all_ips

}

egress {
from_port = local.any_port
to_port = local.any_port
protocol = local.any_protocol
cidr_blocks = local.all_ips

}

}

JlokaybHbIe IepeMeHHbIC YIIPOIIAIOT YTEHNE U TTOAAEPIKKY KO/Ia, TIO3TOMY HCHOJIbSyfITe
X KaK MOJKHO 4daliie.
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BbIXo/IHblE NEpEMEHHbIE MOAY NS

MortiHoit ocoberroCThI0 TPy ASG SABJISIETCS BOBMOKHOCTD CKOH(DUTYPUPOBATH UX
JJIA YBEJIMYEHNA 1 YMEHBIICHU A KOTNMYECTBA 3allyIIIEHHbIX CEPBEPOB B 3aBUCUMOCTH OT
Harpy3ku. J[Jist 3T0ro MOKHO BOCIIOJB30BATHCS 3ANIAHUPOBAHHBIM 0eliCBUEeM, KOTOPOE
OyzeT MEHSITh pa3Mep KJiacTepa B 3a/[aHHOE BpeMst CyTOK. Harprmep, ecJiu Bai Kiactep
UCTIBITHIBAET TIOBBIIIEHHYO HATPY3KY B pabouee BpeMst, BBl MOJKETE 3aTJIAHUPOBATh yBe-
JIMYEHUE U YMEHbIIIEHIE KOJTMIeCTBa CepPBepoB Ha 9 yTpa u 5 Beuepa COOTBETCTBEHHO.

3ariaHupOBaHHOE JIENICTBYE, OIIpe/leJIeHHOE B MOJ1yJie webserver-cluster, OTHOCUTCS
KaK K TeCTOBOM, TaK ¥ K IPOMBIIILJIEHHOH cpejie. IToCKoIbKyY BaM He HYKHO M0100HOTO
poza MaciTabupoBaHue BO BPeMsl TeCTUPOBAHMs, MOXKeETe II0Ka OIPEAETUTh IpaduK
aBpTOMacITabUPOBaHM IPSMO B IIPOMBIILIEHHON KoHburypamuy. B riase 5 Bbl 10-
3HAKOMUTECH C YCJIOBHBIM OIIPEIEeIeHUEM PECYPCOB, YTO MO3BOJIUT BaM IIEPEMECTUTD
3amJaHNPOBAHHOE JIEVCTBIE B MO/LYJIb webserver-cluster.

YT06bI OTPENESUTh 3aTIAHMPOBAHHOE JIeiicTBIE, 100aBbTE CIEAYIONIUX [[Ba Pecypca
aws_autoscaling_schedule B daiis prod/services/webserver-cluster/main.tf:

resource "aws_autoscaling_schedule" "scale_out_during_business_hours" {

scheduled_action_name = "scale-out-during-business-hours"
min_size =2
max_size = 10
desired_capacity = 10
recurrence = "@ 9 * * xv
}
resource "aws_autoscaling_schedule" "scale_in_at_night" {
scheduled_action_name = "scale-in-at-night"
min_size =2
max_size = 10
desired_capacity =2
recurrence = "@ 17 * * *"

}

[Tepssiit pecypc aws_autoscaling_schedule ucmoJib3yeTcs ST yBeJUUeHNs KoJude-
CTBa CEPBEPOB JI0 JIECATH B yTpeHHee BpeMs (B I1apaMeTpe recurrence UCIOJIb3YyeTCs
CUHTAKCHC CTON, TI03TOMY "@ 9 * * *" o3HauaeT «B 9 yTpa KaxK/blil IeHb» ), a BTOPOI
YMEHDBIIAET ITOT MOKA3ATEh Ha HOUb ("0 17 * * *" 3HAUNT «B 5 Bedepa KaK/Iblil IeHDb> ).
Opmako B 000uX ciydasix He XBataer napamerpa autoscaling_group_name, KOTODBIiA
3aznaet uMsa ASG. Cama rpynmna ASG onpeiesigsercss BHyTpU MOJIyJist webserver-cluster.
Kax ke moJryauTs OCTYI K ee iMeHn? B si3bikax 00111ero HasHaueHus1, Takux kak Ruby,
(GyHKIIM MOTYT BO3BpaIiaTh 3HAUEHMST:

def example_function(paraml, param2)
return "Hello, #{paraml} #{param2}"
end
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# [lpyrve y4acTku Bawero kogna
return_value = example_function("foo", "bar")

B Terraform MozyJiu Toske MOTYT BO3BpaIaTh 3HaYeHUs. [IJIs 9TOr0 UCIOJIb3YETCS yiKe
3HAKOMBII BaM MeXaHU3M: BbIXO/IHbIE TlepeMeHHbie. Bbl Moxkere 1o6aButh ums ASG
B KauecTBe BBIXOMHOU ITepeMeHHOI B (paiisie modules/services/webserver-cluster/
outputs.tf, Kak TOKa3aHO HILKE:
output "asg name" {

value = aws_autoscaling_group.example.name

description = "The name of the Auto Scaling Group"

}

/IJIH O6paH.IEHI/IH K BBIXO/ITHBIM ITE€PEMEHHBIM MO/YJIA NCHOJb3YETCA CJIelIyIOH.II/HL/,I CHUH-
TaKCHC:

module.<MODULE_NAME>.<OUTPUT_NAME>
Hamnpumep:
module.frontend.asg_name

ITOT CHHTAKCUC MOXKHO UCIIOJIBb30BaTh B (haiisie prod/services/webserver-cluster/
main.tf, 4T0OBI yCTAHOBUTH ITapaMeTp autoscaling_group_name B KasKIOM U3 PECYPCOB
aws_autoscaling schedule:

resource "aws_autoscaling_schedule" "scale_out_during_business_hours" {

scheduled_action_name = "scale-out-during-business-hours"
min_size =2

max_size = 10

desired_capacity = 10

recurrence = "Q 9 * * xn

autoscaling_group_name = module.webserver_cluster.asg_name

}
resource "aws_autoscaling_schedule" "scale_in_at_night" {
scheduled_action_name = "scale-in-at-night"
min_size =2
max_size = 10
desired_capacity =2
recurrence = "Q 17 * * *"

autoscaling_group_name = module.webserver_cluster.asg_name

}

BosmosxHO, BaM ciieiyeT c/iesiaTh JIOCTYITHBIM ellle OJTHO BBIXOIHOe 3HaYeHue B MOJIyJie
webserver-cluster: fomennoe umMst ALB. Tax Bbr Oyjiere 3Hath, kakoii URL-azpec Hys-
HO MTPOBEPUTH TIOCJIE Pa3BepThIBaHM: Kiaacrepa. [yt atoro B dhaiine /modules/services/
webserver-cluster/outputs.tf HEOOXOAMMO ellle pa3 100aBUTh BHIXOAHYIO TIePEMEHHY IO
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output "alb_dns_name" {
value = aws_lb.example.dns_name
description = "The domain name of the load balancer"

}

[Tocse aToro MaHHBIN BBIBOJ MOXKHO <ITPOTYCTUTD depe3» (daiiabl stage/services/
webserver-cluster/outputs.tf u prod/services/webserver-cluster/outputs.tf:

output "alb_dns_name" {
value = module.webserver_cluster.alb_dns_name
description = "The domain name of the load balancer"

}

Barr kjtacrep BeG-cepBEpOB MOUTH TOTOB K pasBepThiBaHiio. OCTaI0Ch TOJIBKO IPUHSITH
BO BHUMAaHUE HECKOJIbKO TO/IBOHBIX KAMHEI.

[TopBOAHbIE KAMHU

I[Ipu cosmannu Moy et obpariaite BHIMAHUE:

Q Ha daiiyoBble MyTH;

Q BJOKEHHBIE OJIOKH.

dannosble Nyt

B ryaBe 3 BbI HOMECTHIIN CKPUIIT [OJIb30BATEIbCKUX JAHHBIX /Il KJIacTepa BeO-cepBepoB
BO BHEIIHU (haiis1, user-data. sh, U IPUMEHI/I BCTPOEHHYIO (DyHKIMIO file, uTOObI ITpo-
quTaTh ero c aucka. Heouesuiapit MOMeHT hyHKIMK file COCTOUT B TOM, UTO (haliJIOBBIN
IIyTh, KOTOPBII OHA MCIIOJIb3YET, JOJKeH ObITh OTHOCUTEIbHBIM (10cKoIbKY Terraform
MOJKHO 3aITyCKaTh HA MHOKECTBE Pa3HBIX KOMITBIOTEPOB) — HO OTHOCUTEIHHO Yero?

ITo ymomuanuto Terraform wHTEPIPETUPYET STOT Iy Th OTHOCUTEIHHO TEKYIIEH paboueil
MAIKU, JTO He BBI3BIBAET ITPOOJIEM, €CJTH BBl UCTIOIb3yeTe (DyHKIMIO file B KOH(DUTyparm-
onnom (aiiie Terraform B TOil JKe TaIKe, U3 KOTOPO#T BBIIOJIHsIETCSI KOMaH/ia terraform
apply (To ecTb ecyin hyHKIUS file IpUMeHsIETCSI B KOpHEBOM MoxyJte). Ho ecou cienath
TO JK€ CAMOE B MOJTYJT€, PA3METIIEHHOM B OTIEIBHON TIATIKe, HITYETo He GyeT paboTaTh.

Pemmuts aty HpO6JI€My MOJKHO C IIOMOIIbIO BBIPAKEHUSI, U3BECTHOI'O KaK «CCbLIKA Ha
nymauv», KOTOpoe nMmeer BUJ path.<TYPE>. Terraform OJ/IEPKUBAET CJIEAYIONNE THUIIbL
9TUX CCBLIOK.

QO path.module — Bo3BpaIaeT MyTh K MOYJIIO, B KOTOPOM OTIPE/IEIEHO BBIPAKEHNE.

Q path.root — Bo3Bpalaer IIyTb K KODHEBOMY MO/LYJIIO.
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O path.cwd — Bo3Bpammaer myTh K TeKytieit paboueit manke. I[Ipu HOPMAJILHOM HC-
nosbzoBanuu Terraform ato 3HaueHue coBIagaer ¢ path.root, HO B HEKOTOPBIX
HeCTaHAapTHBIX caydasix Terraform samyckaercst He U3 TAllKU KOPHEBOTO MOJLYJIS,
YTO NMIPUBOJIAT K PACXOXKICHUIO ITUX TTyTEH.

[l ckpunTa mosb30BaTebCKUX TAHHBIX HYKEH My Th, B3SITBI OTHOCHUTEIBHO CAaMOTO
MOJ1yJIsI, TIOATOMY B UCTOYHUKE JIaHHBIX template_file B haiisie modules/services/
webser-vercluster/main.tf caenyer npumMeHars path.module:

data "template_file" "user_data" {
template = file("${path.module}/user-data.sh")

vars = {
server_port = var.server_port
db_address = data.terraform_remote_state.db.outputs.address
db_port = data.terraform_remote_state.db.outputs.port

}

}

BroxxeHHble 6710ku

Koudurypanuio Hekotopsix pecypcos Terraform MoxKHO OTNPERESITh OTACTLHO WIN
B BUJIE BJIOKEHHBIX GJIOKOB. [IpH co3manmu MOLyIIeil Bcer/ia CaeyeT OTAaBaTh MPEo-
YTEHUE OT/IETbHBIM PECYPCAM.

Hanpumep, pecypc aws_security_group mo3BoJIsIeT OIpeessiTh BXOASIINE 1 NCXO/Is-
Iue paBuia B BUJIE BJOKEHHBIX OJOKOB. BbI yske 9TO BUEN B MOJIyJie webserver-
cluster (modules/services/webserver-cluster/main.tf):

resource "aws_security_group" "alb" {

name = "${var.cluster_name}-alb"

ingress {
from_port = local.http_port
to_port = local.http_port
protocol = local.tcp_protocol
cidr_blocks = local.all_ips

}

egress {
from_port = local.any_port
to_port = local.any_port
protocol = local.any_protocol
cidr_blocks = local.all_ips

¥
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Bb! 10/KHBI MOAUDUIIMPOBATH 9TOT MOJYJIb TaK, YTOOBI T€ e BXOIAIINE U UCXOIAIINAE
TpaBuJa OMpPeesanuCh B BU/Ie OTAETbHBIX PECyPCOB aws_security_group_rule (He
3a0y/IbTe ceIaTh 97O s 00enX IrPyIi Ge30MaACHOCTH B IAHHOM MOJYJIE):

resource "aws_security_group" "alb" {
name = "${var.cluster_name}-alb"

}

resource "aws_security_group_rule" "allow_http_inbound" {
type = "ingress"
security _group_id = aws_security_group.alb.id

from_port = local.http_port
to_port = local.http_port
protocol = local.tcp_protocol
cidr_blocks = local.all_ips

resource "aws_security group_rule" "allow_all outbound" {
type = "egress"
security_group_id = aws_security_group.alb.id

from_port = local.any_port
to_port = local.any_port
protocol = local.any_protocol
cidr_blocks = local.all_ips

}

[Ipu MOTIBITKE 00HOBPEMENH020 WCTIOMB30BAHUS BIOKEHHBIX OJOKOB U OT/IETBHBIX Pe-
CYPCOB BBI IOJTYYHTE ONMMOK, KOT/IA TPaBIJIa MAPIIPYTH3AMNN KOHDINKTYIOT U Tepe-
ompesessaioT ApyT Apyra. [[0aToMy BbI IOJEKHBI BBIGPATH 4TO-TO OJHO. B ¢Bsi3u ¢ aTHM
OTpaHUYEHUEM ITPU CO3/IAHIH MOJLYJISl BCET/Ia CJIeyeT UCIOIb30BaTh OT/IEJIbHBIE PECyp-
CBI BMECTO BJIOKEHHBIX OJIOKOB. B IIPOTUBHOM cJiydae Balll MOJYJIb MOJYIUTCS MEHEE
rUOKUM 1 KOH(DUTYPUPYEMBIM.

Hamnpuwmep, ecin Bce BXozifAlMe U UCXOSAIINE IPaBUJIa B MOJIyJie webserver-cluster
ornpeiesieHbl B BU/IE OTAEJAbHBIX PECYPCOB aws_security_group_rule, Bbl CMOXKETE
czieJIaTh 9TOT MOAYJIb JOCTATOYHO ITMOKKUM JIJISt TOrO, YTOOBI Pa3pelinTh 10JIb30BaTe-
JISIM 106aBJISATh COOCTBEHHbIE IIPaBUIa 3a ero upegesamu. s 91oro uaeHTuguKaTop
aws_security_group HY>KHO 9KCIOPTUPOBATH B BU/I€ BBIXO/HOU ITepEMEHHON BHYTPHU
modules/services/webserver-cluster/outputs.tf:

output "alb_security_group_id" {

value = aws_security group.alb.id

description = "The ID of the Security Group attached to the load balancer"
¥
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Temnepn mpesicTaBbTE, UTO BaM HYKHO CEJIATh TOCTYITHBIM U3BHE JIOTIOJTHUTEILHBIHN TTOPT,
cyry06o st tectupoBaust. Terepb 9TO JIETKO CAETaTh: HY;KHO JIUIIb T00aBUTh B (hail
stage/services/webserver-cluster/main.tf pecypc aws_security_group_rule:

resource "aws_security_group_rule
type "ingress"
security_group_id = module.webserver_cluster.alb_security_group_id

allow_testing_inbound" {

from_port = 12345
to_port = 12345
protocol = "tcp"
cidr_blocks = ["0.0.0.0/0"]

}

Ecyu GBI BBI OITpeie iy BXOIALIEE UM UCXO/AIIee IIPABIIIO B BUE BJIOKEHHOTO 6JI0Ka,
aToT Ko/ OBl Ob1 HepabGounMm. CTOUT OTMETHTB, YTO 3T JKe MpodJaeMa XapakTepHa /st
1esioro psiaa pecypcos Terraform, BKouast ciepyiomime:

O aws_security_group 1 aws_security_group_rule;

O aws_route_table 1 aws_route;

QO aws_network_acl u aws_network_acl_rule.

Ternepb BbI FOTOBBI Pa3BEPHYThH CBOI KJacTep BeO-CEpBEPOB CPasdy B TECTOBOM U IIPO-

MBIILLJIEHHOIT cpenax. Boimosmure terraform apply U HacaaxkaaiTeCh PAaGOTOM € ABYMsI
OT/IEJTbHBIMU KOTIUSIMU CBO€ MH(PPACTPYKTYPHL.

CeTteBas nsonauusa

lMoka3aHHbIEe B 3TOM rfaBe NpUMepbl CO3AAI0T ABE Cpeabl, U30/IMPOBaHHbIE KaK B BaLLEM
koae Terraform, Tak 1 C TOUKM 3peHUst UHPACTPYKTYPbI: Y HUX €CTb OTAebHblE 6anaHcu-
POBLLVMKMN Harpy3ku, cepeepbl v 6a3bl JaHHbIX. HO, HECMOTPSI Ha 3TO, OHW HE M30IMPOBaHbI
Ha YPOBHE ceTU. YTobbl He YCIIOXHSIT NPUMEPbI KOAa, BCE PECYPChbl B 3TOW KHUre pas-
BEPTbIBAOTCA B OAHO M TO Xe BUpTyanbHoe YacTHoe obnako (VPC). 310 o3HayaeT, uTto
CepBepbl B TECTOBOM U NMPOMBILLIIEHHOW Cpeae MOryT B3aMMOAENCTBOBATL MEXAY COBOM.

B peanbHbIX CLEeHapusiX UCMOMb30BaHMS 3aMyck ABYX OKPY>XEHWI B OAHOM ob6nake
VPC upeBart cpasy ABYMs puckamu. Bo-nepBbiX, owrbka, AonyLLeHHas B OAHOMN cpefe,
MOXET MOBAWSTL Ha APYryo. HanpuMmep, eciv npy BHECEHUM U3MEHEHWIT B TECTOBOM
OKPY>XEHMM Bbl C/ly4aiiHO C/IOMaeTe NpaBuia B Tabauue MapLIpyTU3aLMK, 3TO CKaXKET-
Csl Ha nepeHarnpasneHnn Tpabuka U B MPOMBILIEHHbBIX YCIOBUsIX. BO-BTOpbIX, ecniu
3/710YMBbILLNEHHYMK MOMTY4YUT AOCTYN K OAHOM CPeae, OH CMOXET NMPOHUKHYTb 1 B APYrytO.
Ecnv Bbl aKTUBHO MEHSIETE KOZL B TECTOBOM OKPY)KEHMM U CIly4aitHO OCTABUTE OTKPbITHIM
KaKoM-HUBYAb MOpT, /1060i B3MOMLLUMK, MPOHMKLLMIA BHYTPb, CMOXET 3aBNafeTb He
TOJNIbKO TECTOBLIMMU, HO 1 MPOMBILLINIEHHBIMU AaHHBLIMM.

B CBS3K C 3TUM, €CIM He CYMTaTb MPOCTble NMPUMEPBI U IKCMNEPUMEHTBI, Bbl AOSKHbI
pa3MeLLaThb Kaxzayto cpesy B otaensHoM obnake VPC. [ins nyLuei yBepeHHOCTM OKpY-
XEHUS MOXHO AaXke pa3HecTu No pasHblM yYeTHbIM 3anmcaM AWS.
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YnpaBsneHne BepcuamMm

Ecuin Bariu recToBast ¥ MPOMBITIIEHHAST CPEJIBI CCHIJIAIOTCS HA MATKY C OJIHUM U TEM K€
MOZLYJIeM, JTI000E M3MEHEHHUE B 9TOI MalKke KOCHETCST U TOH ¥ IPYTOM MIPH CJEIYIOIIEM Ke
pasBepThiBaHnU. TaKoro po/a CBI3bIBaHUE YCJIOKHSIET TECTHPOBAHIE N3MEHEHUIT B N30-
JISIIIAM OT TIPOMBIIIJIEHHOTO OKpYy:KeHns. BMecTo aToro sydiiie UCIoib30BaTh pasHble
sepcuu modyaei: vHaripumep, v0.0.2 1yt rectoBoit cpenst u v0.0.1 17151 IPOMBITILIIEHHOT,
KaK MMOKa3aHo Ha puc. 4.5.

v ) stage v 8 modules

v (0 services

v O services

v (B webserver-cluster

v (B webserver-cluster

D raln tf smmm Dmain.tf
\
[ (etc) : 0 (et
I
) |
v (0 data-stores I Published
!
v @ nysal '
D main.tf :
1
D (etc) p
ey @ v0.0.2
v @1 prod o
‘ —————— »@d vo.0.1
v - services |'
v (79 webserver-cluster :
D main.tf =====’
[ (etc)

v {07 data-stores

v @ mysql

[ main.tf
[ (etc)
v {8 global
v - s3
[) main.tf
D (etc)

Puc. 4.5. MNpyMeHeHne pasHbiX BEPCUA MOAYNS B Pa3HbIX OKPYXKEHUSIX

Bo Bcex nmpuMepax ¢ MOy JISIMU, KOTOPBIE BBl BUJIEJTH JI0 CUX TIOP, TIApaMeTP source Co-
JePIKaT TOKATbHBIH (haiimoBblit myTh. Ho, moMuMo dbaiinoserx myTeit, moxysu Terraform
MOJAEPKUBAIOT U APYTUe BUABI HCTOYHUKOB, Takue Kak URL-agpeca Git/Mercurial
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u npoussosbibie URL!. CaMblil IpocToii criocol yipaB/ieHus BEPCUSMU MOZLYJISE — Pa3-
MeleHme ero kojaa B otaenpHoM Git-penosdutopuu, URL-aspec kotoporo 3aTem mpo-
IUChIBAETCS B IIapaMeTpe source. To o3HayaeT, 4To Ko Terraform Gyer pacipenesen
(Kax MUHUMYM) TIO IBYM PETTO3UTOPUSIM.

Q modules — B 9TOM PEIO3UTOPUM HAXOAATCS YHUBepcaIbHble MOy, Kasxkabiit Mo-
JyJIb — CBOEro pojia «4epTeK», KOTOPLIl OIlUChIBaeT OlIpe/iesIeHHyI0 YacTh Ballei
nH(PACTPYKTYPHI.

Q live — pernmos3uTopuii, KOTOPBI COAEPIKUT TEKYTITYIO HH(PPACTPYKTYPY, PA3BEPHYTYIO
B KaKIOM OKpyskeHnH (stage, prod, mgmt u T. /1.). ITO TaK¥e «3aHusI», KOTOPBIE BbI
CTPOUTE TI0 «4ePTeKaM», B3ATBIM 13 PEIIO3UTOPUA modules.

O6HoBIeHHAsT CTPYKTYpa MAMoK st Barero Komga Terraform Gyzmer BBITISAETD TIPH-
MEpPHO TaK, Kak Ha puc. 4.6.

Yro6bl OpraHr30BaTh KO TAKKM 00pa3oM, CHada/Ia Hy KHO [IEPEMECTUTS IIAIIKY stage, prod
1 global B marnky moji HazBaHWeM live. 3aTeM BbI IOJKHBI pa3HECTH TATKy live umodules
1o otebHbIM Git-peniozuropusm. Bort

MpUMep TOTO, KaK 3TO JielaeTcsd ¢ nan- W @8 modules

KOii modules: v 0 services
$ cd modules p (O webserver-cluster
$ git init
$ git add . v @3 live
$ git commit -m "Initial commit of v - stage
modules repo"
$ git remote add origin "(URL OF [ - webserver-cluster
REMOTE GIT REPOSITORY)"
$ git push origin master v . data-stores
» @8 nysql

Penosutopuio modules MOKHO TaK-
’Ke Ha3HAYMTh TET, KOTOPBIN OyxeT v @8 prod
HCII0JIb30BaTHhCS B Ka4eCTBE HOMEPA v . services
Bepcun. Ecin BBI paboTaeTe ¢ cep- » (BB webserver-cluster
sucom GitHub, aTo MoxHo czenathb v - data-stores
B €ro 10JIb30BaTeJbCKOM UHTEPheii-

: : » @ nysal
ce: cozzraiite Boiyck (bit.ly/2Yv8kPg),
KOTOPBIHM aBTOMAaTHYeCKH CO3/1aCT TeT. v - global
Ecau Bol He ucnosbzyere GitHub, > B s3

MOJKETE IIPUMEHNTD YTUJIUTY KOMaH/1-

Hoit crpoku Git: Puc. 4.6. CtpykTypa (annos 1 KaTanoros

C HECKONbKUMU PENO3NTOPUAMA

! Bee noapo6Hoctt 0 URL-anpecax HCTOUHMKOB MOKHO HaiiTi Ha crpanutie bit.ly/2TaXmZF.
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$ git tag -a "v0.0.1" -m "First release of webserver-cluster module"
$ git push --follow-tags

Terepsb BbI MoKeTE pabOTATh ¢ PASHBIMU BEPCUSIME MOJLYJISI B TECTOBOI U MTPOMBITILICH-
HOH cpenax, ykasas URL-axpec Git B mapamerpe source. Bor kak 910 OyzeT BBIIJIALETh
B (paiiyie live/stage/services/webserver-cluster/main. tf, ecaiu Bamr perno3uTopuit
modules naxoxaurcs B GitHub no agpecy github.com/foo/modules (umeiite B BUaLy, 4TO
nBoiinasg kocas yepra B URL-aznpece Git sBisiercs 06g3aTeIbHOI):

module "webserver_cluster” {
source = "github.com/foo/modules//webserver-cluster?ref=v0.0.1"

cluster_name "webservers-stage"
db_remote_state_bucket = "(YOUR_BUCKET_NAME)"
db_remote_state_key "stage/data-stores/mysql/terraform.tfstate”

instance_type = "t2.micro"
min_size =2
max_size =2

Ecii BbI XOTUTE MCIIOJIB30BATh pasHble Bepcuu MoayJiel 6es Bosuu ¢ Git-pernosu-
TOPUAMU, MOXKETE 3arpy3UTh MOJYJIb U3 apXuBa ¢ KOAOM /i 9Toil kuuru (https://
github.com/brikis98/terraform-up-and-running-code). MHue 1npunioch pasbéuth 9TOT ajpec
Ha yacTu, 4TOOBI OH MOMECTUJICS Ha cTpaHule. Ero cieayer sanuchiBaTh OJHOMN
CTPOKOII:

source = "github.com/brikis98/terraform-up-and-running-code//
code/terraform/04-terraform-module/module-example/modules/
services/webserver-cluster?ref=vo.1.0"

[Tapametp ref mosBoJsieT ykasars onpesneneHnyio dhukcaiuo Git o ee xemry SHAT,
MM BETKU WJIM, KaK B JJAHHOM TpuMepe, KoHKpeTHbIH Ter Git. B 1iesiom 51 coBeryio
HCIOJIb30BATh B Ka4eCTBe BepCUil Moay el Tern. MMena BeTOK HecTaOWIbHbI, TaK
KaK BbI BCET/Ia TI0JIy4aeTe TOCJeHIO0 (PUKCAIUIO B 33/[aHHON BETKE, KOTOPast MOXKET
MEHSATBCS TIPU KAJKJOM BBITTOJTHEHUN KOMaHIbI init, a xemu SHA1 BeITJISASAT Maso-
nouatubiMu. Tern Git Takue xe crabuibible, Kak 1 ¢pukcanuu (Ha caMOM JIeJie 9TO
[IPOCTO yKazaTe i Ha (pUKCaI[Ui ), HO [P 9TOM OHU [O3BOJISAIOT IPUMEHATH YI0OHbIE
1 pa3bopUYNBbIe Ha3BaAHUS.

OcobeHHO TI0JIE3HON CXEMON UMEHOBAHUST TETOB SIBJSIETCS CEMAHMUUECKOE 8EPCUO-
nuposanue (http://semver.org). ITo cucTemMa yrpaBJeHus BepcusiMu B (hopmate MAJOR.
MINOR.PATCH (mampumep, 1.0.4) c oT/ieIbHBIMY TTPABUJIAMHU OTHOCUTEIBLHO TOTO, KaK
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caeyeT MHKPEMEHTUPOBATD KaXKBIN 2JIEMEHT HOMepa Bepcuu. Bbl 0/KHBI MTHKpe-
MEHTUPOBATD:

QO Bepcuio MAJOR 1IpU BHECEHUU HECOBMECTUMBIX U3MeHennii B API;

Q Bepcuio MINOR 1pu J00aBJICHUN BO3MOKHOCTEN ¢ cobJoieHneM 00paTHO coBMe-
CTUMOCTH;

QO Bepcuio PATCH IIPH MCIIPABJIeHIHN OIIUOOK ¢ cOOII0/IEHIEM 00PATHOI COBMECTUMOCTH.

CeMaHTHYECKOE BEPCHMOHUPOBaHWE ITO3BOJIAET JOHECTU 10 moJb3oBaTesiei MOZYJIA,
KaKOro po/ia USMEHEHUA Bbl BHECJIN 1 KaK 9TO CKa3bIBA€TCA Ha IIpoIiecce OOHOBJIEHUSI.

ITockoIbKY Bl OGHOBMIN CBOIO KOH(MUIYPAIUIO ¢ KCIOJIb30BaHeM pasHbix URL-
aJIpecoB JIJI PA3HBIX BEPCUU Ballero MOAYJL, HY>KHO 3aHOBO BBITIOJTHUTD KOMAaHIY
terraform init, 4TOObBI 3arpPy3UTH €0 KO

$ terraform init

Initializing modules...

Downloading git@github.com:brikis98/terraform-up-and-running-code.git?ref=v0.1.0
for webserver_cluster...

(...)

Ha aror pas BbI MOKeTe BUIETh, uTo Terraform sarpyskaer xkoz moxayJist u3 Git, a He u3
Ballieil JIOKaJIbHOU (aitnoBoii cuctembl. Korma Bee OyaeT roToBo, Bbl CMOKETE BBITIOJI-
HUTb KOMaHy apply Kak 0GBIYHO.

3akpbiTbie Git-peno3utopun

Ecnu Baw Moaynb HaxoaMTCs B 3aKpbiTOM Git-peno3vTopuu, YTobbl NPUMEHATL 3TOT
peno3nTopuin B KayecTBe WCTOYHMKA MOAYNS, HYXHO Mo3BonuTb Terraform B Hem
ayTeHTUPUUMPOBaTbCs. PeKkOMeHAYy MCNonb3oBaTh ayTeHTudukaumo SSH, utobsbl
He MPULLNIOCh XpaHWUTb YYeTHbIE AaHHbIE ANs AOCTYMa K Peno3vTOpuyio B CAaMOM KOZE.
Kaxkabl pa3paboTumk cMOXeET co3aaTb SSH-KoY 1 NpUBSA3aTh €ro K nonb3oBaTento
Git. Mocne nobasnenus knoya B ssh-agent Terraform 6yaet aBToMaTMyeCcku UCMOSb-
30BaTb ero Ans ayreHtudmukaummn, ecnm B kadectse URL ncTovHuKa ykasaH SSH1.

URL-agpec UCTOYHMKA AO/KEH BbIrNSAeTb Tak:

git@github.com:<OWNER>/<REPO>.git//<PATH>?ref=<VERSION>
Hanpumep:
git@github.com:acme/modules.git//example?ref=v0.1.2

YT06bI NPOBEPUTL, KOPPEKTHO NN Bbl OTchopMaTMpoBany URL, nonpobyiiTe KIOHMPO-
BaTb 6a30BbIi aipec B TEpMUHaE C NoMoLLbto git clone:

$ git clone git@github.com:<OWNER>/<REPO>.git

Ecnwv aTa koMaHAa BbINOMHATCS ycnelHo, Terraform ToXe CMOXET MCMo/b30BaTh Balll
NMPUBATHBIN PEMO3UTOPUI.

! Xoporee pykoBocTBO 1o pabore ¢ SSH-k0uamu MoskHO HaiiTu 1o agpecy bit.ly /2ZFL]we.
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Teneps mpoiiemMcs 10 Tpolieccy BHECEHUST U3MEHEHNI B IIPOEKTe ¢ Pa3HbIMU BEPCHSI-
MU MomyJieit. JlomycTum, BbI MOAMMUITMPOBATN MOIYJIb webserver-cluster u XOTHTE
MIPOBEPUTH €TO B TECTOBOM cpejie. 1y Havama n3MeHeHns Hy>KHO 3ahuKcupoBaTh B pe-
MO3UTOPUU modules:

$ cd modules

$ git add

$ git commit -m "Made some changes to webserver-cluster"
$ git push origin master

3areM B TOM K€ PENO3UTOPUH HYKHO CO3/IaTh HOBBIH TeT:

$ git tag -a "v0.0.2" -m "Second release of webserver-cluster"
$ git push --follow-tags

Teneps Bbl MOsKeTe IepeBecTH Ha HOBYIO Bepcuio moavko ToT URL-aapec, koTopsiit mc-
MOJTb3yeTcsI B TeCcTOBOI cpefie (live/stage/services/webserver-cluster/main.tf):

module "webserver_cluster" {

source = "git@github.com:foo/modules.git//webserver-cluster?ref=v0.0.2"
cluster_name = "webservers-stage"

db_remote_state_bucket = "(YOUR_BUCKET_NAME)"

db_remote_state_key = "stage/data-stores/mysql/terraform.tfstate"
instance_type = "t2.micro"

min_size =2

max_size =2

}

B mpomebimitennoit cpesie (1ive/prod/services/webserver-cluster/main.tf) MOXHO
HO-MIPEsKHEMY UCTOJIb30BaTh Bepcuio v0.0.1 6e3 BCAKIX N3MEHEHMIA:

module "webserver_cluster" {

source = "git@github.com:foo/modules.git//webserver-cluster?ref=v0.0.1"
cluster_name = "webservers-prod"

db_remote_state_bucket = "(YOUR_BUCKET_NAME)"

db_remote_state_key = "prod/data-stores/mysql/terraform.tfstate”
instance_type = "m4.large"

min_size =2

max_size = 10

}

ITocsie Toro Kak BBI THIATEIBHO TpoBepuin Bepcuto v0.0.2 1 yOe ek B ee KOPPEKTHO-
CTHU B TECTOBOI cpejie, MokeTe OGHOBUTH 1 ITPOMBbIIILIEHHOE OKkpyskerune. Ho ecim B v0.0.2
OOHAPYKUTCS OMINOKA, 9TO He COCTABUT OGOJIBIIOI IIPOBIEMBI, IIOCKOIbKY [10JIb30BATENIN
peabHOM cucTeMBI He OyIyT 3aTPOHYTHL VIcIpaBbTe OIMOKY, BBIIYCTUTE HOBYIO BEPCHIO
1 TIOBTOPUTE BECH TIPOTIECC 3AHOBO, MOKA BAIIl MOJYJIb HE CTAHET JI0CTATOYHO CTaGHIIbHBIM
JUIST TTPOMBIIILJIEHHOTO TIPUMEHEHHUSI.
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Paspa6otka moayneu

YnpaBrneHue BepcusiMi MOAYyseN OTAIMYHO NMOAXOAWT, KOrAa pa3BepTbiBaHWE MpouC-
XOOMT B OBLLEM OKpYXXeHWW (TECTOBOM MW MPOMBILLNIEHHOM), HO, €CNU Bbl NPOCTO
3aHMMaeTecb TECTUPOBAHWEM Ha COBCTBEHHOM KOMMbOTEPE, Nydlle UCMOMb30BaTb
nokanbHble (alinoBble NyTU. ITO YCKOPUT pa3paboTKy, NMOCKOSbKY NOC/IE BHECEHUS 13-
MEHEHWI B KOZ MOy el Bbl CMOXETE CPasy e BbIMOMHUTL KOMaHAy apply B akTUBHbIX
nankax, 6e3 ¢ukcaumm cBoero koaa 1 nybnankaumm HOBOM BepCUM.

Llenb 3ToW KHUrM — cAenaTh NPOLIECC U3YYEHHs U SKCNEPUMEHTUPOBaHWS ¢ Terraform
MaKCKMasbHO BbICTPbIM, NMO3TOMY B OCTasbHbIX NMPUMEpax Moayn 6yayT UCMOb30BaTh
nokanbHble (ainosble NyT.

Pe3iome

OmnuceiBas 1aC B Buie MOy i€, BbI MTOJTydaeTe BO3MOKHOCTb UCIIOJb30BAaTh B CBOEN
undpacTpykrype pasHooOpasHbie PEKOMEH/yeMble METOAUKN [IPOrPAMMUPOBAHUSL:
pasbuparh U TECTHPOBATh KAK/I0€ M3MEHEHKe, BHOCUMOE B MOJLYJIb; CO3/laBaTh JJIsl KaiK-
JIOTO MOZLYJISI BBIIIYCKU ¢ CEMAHTHYECKUME BEPCUSAMIE; Ge30IaCHO SKCIIEPUMEHTHPOBATh
C Pa3HBIMU BEPCUSIMU MOJLYJIeil B Pa3HBIX OKPY/KEHMIX U B CJIlydae KaKoi-To IpobIeMbl
OTKAaTUTHCS K TIPE/IBIIYIIEMY BBITYCKY.

Bce 310 MOKET CYIIECTBEHHO MOMOYb B IOCTPOEHUH HH(MPACTPYKTYPHI OBICTPHIM U Ha-
JIEKHBIM 06Pa30M, MOCKOJIbKY Pa3paboTUMKN CMOTYT MOBTOPHO UCIIOJIB30BATH €€ KOMIIO-
HEHTBI, KOTOPBIE OBLIN KaK CJAEyeT TIPOBEPEHDI U 3aJI0KyMeHTHpOoBaHbl. Harpumep, Bbi
MOJKeTe CO3/IaTh KAHOHUYECKUI MOJIYJIb, KOTOPbIH ONUCHIBAET IIPOLIECC PA3BEPThIBAHM
OJIHOTO MUKPOCEPBHCa, BKITIOYAst TO, KaK 3aMyCKaTh KIAacTep, MacITabupoBaTh €ro B 3a-
BUCHMOCTH OT Harpy3Ku M paclpe/ie/isATh 3alPOChl MEXK/1Y cepBepaMu. 3aTeM KaxKiast
KOMAaH/Ia CMOJKET MTPUMEHSITH 9TOT MOJYJTb JIJIST YIPaBJIEHUsS COOCTBEHHBIMI MUKPOCED-
BUCAMH, ¥ [I7TsT 9TOTO Oy/IET TOCTATOYHO JIUTITH HECKOTBLKUX CTPOUYEK KOJIA.

Yro6bl TaKOH MOJLYJIb TIOJIOTIE CPa3y HECKOJBKUM KOMaH/IaM, ero KO/ JI0JKeH GbITh
rubKuM u KouurypupyembiM. Hampumep, ojiHa KOMaH/Ia MOKET MCII0JIb30BATH €r0
JUIST Pa3BEPTHIBAHUS OIHOTO SK3EMILISIPA CBOETO MUKpocepBuca 6e3 GaaHCUPOBIIHKA
HATPY3KH, a JIPYTOi MOXKET MOHAM00UTHCS JIECATOK SK3EMILISIPOB C PACIIPEeIEHIEM
tpaduka mexay Humu. Kak B Terraform samucars ycioBHbIE BbipaskeHUs1? MOKHO
JIVL BBITIOJIHUTE TIUKJT for? MoskHO jiu ¢ momoribio Terraform BeIKaTHIBATH M3MEHEHUST
B MUKPOCEPBUCHI He3 MPoCTosi? ITUM yIayOIeHHBIM acmekTaM crHTakcrca Terraform
HOCBIIEHA TJ1aBa J.
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Terraform — 210 AekIapaTUBHBIN s13bIK. Kak yske 06cyskaanoch B riase 1, o cpaBHEHUIO
C IPOLIELYPHBIMU SI3bIKAMU JIeKJIapaTUBHbIE 00BIYHO al0T GoJiee TOYHOE IIpe/icTaBie-
HUE 0 TOM, 4TO Ha caMoM ieJie pa3BepHyTo B laC. Brarogapst 5ToMy KOJI 0CTaeTcst KOM-
IAKTHBIM U B HeM Jierde pasoOparbes. OQHAKO ¢ HEKOTOPHIME BUAAME 33124 CIOKHEEe
CIIPABUTHCS B IEKJIAPATUBHOM CTUJIE.

Hanpumep, Kak MOBTOPUTH KaKO¥-TO aJieMeHT OU3HEC-JIOTUKY, B YACTHOCTU CO3/IaHIe
HECKOJIbKUX MOXOKHUX PECYPCOB, 6e3 IyOaMpoBaHus KOJa, YYUTBIBAs, 4TO Y JIeKIapa-
THUBHbIX SI3bIKOB OOBIYHO HET KA for? U eciiu IeKTapaTUBHbIN SI3BIK HE MOJIEPIKU-
BaeT BBIPAKEHUs if, Kak CKOH(DUTYPUPOBATH PECYPCHI YCIOBHBIM 00Pa30oM: CKasKeM,
Harmcath Moy ib Terraform, KOTOpBIil yMeeT co3/1aBaTh OIPE/IeIEHHbIE PECYPCHI TOJIb-
KO JIJIsI HEKOTOPBIX MOJIb30BaTe ei? U Kak B eKJIapaTUBHOM SI3bIKE BBIPA3UTh CyTy00
[IPOLElyPHYIO KOHIIEIINIO, TAKYIO KaK pa3BepPTbIBAHUE C HYJIEBBIM BPeMEHEM IIPOCTOS?

K cuactpio, Terraform mpemocraBiisieT HECKOJIBKO 9JIEMEHTOB SI3bIKa, KOTOPbIE TO3BOJIST
BaM BBITIOJIHSTH OIpe/ieIeHHbIe BU/IBI IIMKJIOB, YCJAOBHBIX BBIPAXKEHNH 1 Pa3BepThIBaA-
Huiil. Peub nger o Metammapamerpe count, BeIpaxkeHusx for_each u for, 6JI0Ke KU3HEH-
HOTO IIMKJIA [10]] Ha3BaHKUeM create_before_destroy, TepHapHOM orepaTope U GOJIbIIOM
KoJimuecTBe (hyHKIMN. JTa I7IaBa OXBATBIBAET CJEIYIONINE TEMBbI.

Q Ilukmabr

Q YcaoBHbIE BRIpAKEHUS.

O PasBepTbiBaHUE ¢ HYJIEBBIM BpEMEHEM MPOCTOST;

Q Iloxnsoausie kamuu Terraform.
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Mpumepbl koaa

HanomuHato: Bce NpuMepbl KoAa Anst 3TOM KHUMM MOXHO HalTu Mo aapecy github.com/
brikis98/terraform-up-and-running-code.

Linknbl

Terraform mpemocTaBisieT HECKOMTBKO PA3HBIX IUKINIECKUX KOHCTPYKIIUN ¢ HEMHOTO
PasHBIMU CIIEHAPUSIMU WCITOTb30BAHMS.

O [Tapamerp count ISt IIUKJINYECKOTO TepebOpa PECyPCOB.

O Boipaxkenue for_each s HUKINYECKOro 1epebopa PecypcoB U UX BJIOKEHHDBIX
OJIOKOB.

a Bpra)KEHI/Ie for U1 MUKJINYEeCKOTO Hepe6opa CIITMCKOB M aCCOIIMaTUBHbBIX MaCCHUBOB.

a CTpOKOBaﬂ JIMPEKTUBA for 11 IMKJIMYEeCKOro Hepe6opa CIIMCKOB M aCcCOIIMaTHBHBIX
MaCCHMBOB BHYTPH CTPOK.

Paccmorpum ux osiHy 3a IpyToii.

LiMknbl ¢ napameTpoM count

B rmase 2 ¢ momorsio koncomt AWS BeI cospianu yuetHyto 3anuck AW'S u mosib3oBa-
tenst Access Management (IAM). Terrepsb ¢ TOMOIIIBIO 3TOTO TIOJIB30BATEJIST BBI MOYKETE
cosJaBaTh ¥ aIMUHUCTPUPOBAThH BeexX OyAyLIMX Hojb3oBareseil IAM 1psaMo B Koge
Terraform. PaccMoTpuM ciie[yIonuii Ko/, KOTOPbIii 10/KeH HaXOAuThes B (pailyie 1ive/
global/iam/main.tf:

provider "aws" {
region = "us-east-2"

}

resource "aws_iam_user" "example" {

name = "neo

}

3/1eChb UCTIOIb3YETCSI PECYPC aws_iam_user JIJIsl CO3MAHMs OJTHOTO HOBOTO ITOJIb30BATES
IAM. Ho eciin He06X0AMMO CO3/IaTh TPEX 110Jib30BaTeieii? B si3bIke IporpaMMIpPOBAHIS
00111ero Ha3HAYEHUS BbI OBl IPUMEHUIIN UK for:

# 3To npocTo nceBpokofn. OH He byaeT pabotaTb B Terraform.
for (i =0; 1 < 3; i++) {

resource "aws_iam_user" "example" {
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name = "neo

}
}

B si3bike Terraform Het BCTpOeHHOI TOAAEPKKN IUKIOB for U APYToil TPaIUIIHOHHON
IIPOLELYPHOM JIOTHKH, TI09TOMY TaKOii CHHTaKcKC paboTtarh He Oyzer. OIHAKO Y KaxKI0ro
pecypca Terraform ectb MeTammapaMeTp 110/ Ha3BaHKEM count. DTO camast cTapasi, Ipo-
cTast orpaHryYeHHas PasHOBUAHOCTD uTeparopa B Terraform: oHa nmpocTo omnpezesser,
CKOJIBKO KOTIUI pecypca Hy;KHO cO3/IaTh. BOT Kak ¢ MOMOII[bIO ATOTO TIapaMeTpa co3/1aTh
Tpex noJib3oBaTeseit [AM:

resource "aws_iam_user" "example" {
count = 3
name = "neo

}

¥ artoro koga ectb ojiHa IpobJIeMa: y BeeX Tpex noJibsoaresieil IAM GyneT oHO U TO ke
nMs1. DTO TIPUBEIET K OMHOKeE, TaK Kak NMEHa TT0b30BaTesell IOKHBI OBITh YHUKATHHBI-
M. Ecoirt 661 y Bac GBI IOCTYT K CTAHIAPTHOMY ITUKJTY for, BBI MOTJIH GBI HCIOTB30BATH
WHJIEKC i, 9TOOBI U3BMEHUTD KaXK/I0€ UMSI:

# 3To npocTo ncesaokon. OH He byaeT pabotaTb B Terraform.
for (i =0; 1< 3; i++) {
resource "aws_iam_user" "example" {
name = "neo.${i}"
}
¥

Yrob6n1 106UTHEST TOTO Ke B Terraform v mogydnTs WHAEKC KaKIOH UTEPAIIN B TINKJIE,
MOJKHO BOCIIOJIb30BAThCSI CCBIIKOIT count . index:

resource "aws_iam_user" "example" {
count = 3
name = "neo.${count.index}"

}

Ecsin BeImOTHUTD KOMaHAy plan IS IPEACTABIEHHOTO BBIIIE KOJA, MOKHO YBH/IETb,
uro Terraform cobupaercsa cosgaTh Tpex mojb3osareseil IAM ¢ pasHbIMU UMEHAMU
"neo.e", "neo.1", "neo.2"):

Terraform will perform the following actions:

# aws_iam_user.example[@] will be created
+ resource "aws_iam_user" "example" {

+ arn = (known after apply)
+ force_destroy = false

+ id = (known after apply)
+ name = "neo.0"

+ path ="/"
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+ unique_id = (known after apply)
¥
# aws_iam_user.example[1] will be created
+ resource "aws_iam_user" "example" {

+ arn = (known after apply)

+ force_destroy = false

+ id = (known after apply)

+ name = "neo.1"

+ path ="/"

+ unique_id = (known after apply)

# aws_iam_user.example[2] will be created
+ resource "aws_iam_user" "example" {

+ arn = (known after apply)
+ force_destroy = false

+ id = (known after apply)
+ name = "neo.2"

+ path = "/"

+ unique_id = (known after apply)

Plan: 3 to add, © to change, © to destroy.

Koneuno, Takoe umMsi, KaK "neo.@", Gy/er He 04eHb MoJe3HbiM. Ho ecain coBMecTHTD
count.index ¢ HeKOTOPbIME BCTpoeHHbIMHU B Terraform (yHKIMSME, KJKIYI0 UTEPAITUIO
3TOTO IUKJIA MOKHO U3MEHUTD ellle CUIbHee.

Hanpumep, Bce Hy>kHbIe BaM nMeHa 11osib3oBateseir [AM MoXkHO 1epeuncnTb Bo BXO/I-
HOIi lepeMeHHOo BHYTpU live/global/iam/variables.tf:

variable "user_names" {

description = "Create IAM users with these names”
type = list(string)
default = ["neo", "trinity", "morpheus"]

}

B g3bike mmporpaMMupoBaus 00IIero HasHAYeHUs ¢ UKJIAMKU M MacCUBAMU Bbl Obl
Ha3HAUMJIN KaK/0MYy mosb3oBaterio IAM oTaenrbHOe nMs myTeM ToMcKa 3HaYeHUH
B MacCHBE var.user_names 110 UHJEKCY i:

# 3To npocTo ncesgokon. OH He byaeT pabotaTb B Terraform.
for (i =0; 1< 3; i++) {
resource "aws_iam_user" "example" {
name = vars.user_names[i]
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B Terraform To jxe camoe MOKHO ¢/ieJ1aTh ¢ IIOMOIIBIO count B COYETAHUU:

a

C CUHMAKCUCOM Gocmyna Kmaccuesy no UHaEKcy, KOTOprﬁ MOXO0K Ha CUHTaKCHUC O0JIb-
TMUHCTBA APYTUX A3bIKOB!:

ARRAY [ <INDEX>]
HaHpI/IMep, BOT KaK B34Tb 3 MaCCHBa var.user_names 3JIEMEHT C THIECKCOM 1:
var.user_names[1]

¢ pynxuuerr length. Y Terraform ectb BerpoenHas (pyHKIMS 110/] HazBaHreM length,
KOTOpas UMeeT CJEIYIONUI CHHTAKCHUC:

length(<ARRAY>)

Kak BbI yske morajianuch, pyHkius length Bo3BpaiiaeT KOJUIECTBO IJTEMEHTOB
B 3agannoM Maccupe. OHa Takke paboTaer co CTPOKaMM U acCOLUATHBHBIMU
MacCHUBaMMU.

Ecutit Bce 3T0 00beITUHUTD, MTOJYIUTCS CIELYIOIIEE:

resource "aws_iam_user

example" {

count = length(var.user_names)
name = var.user_names[count.index]

}

Terepb, ecyiu BBIOJHUTH KOMAHILY plan, MOKHO YBUIETh, uTO Terraform cobupaercst
co3/1aTh Tpex nosb3oBaresneil IAM ¢ yHuKaabHBIMU IMEHAMU:

Terraform will perform the following actions:

#
+

aws_iam_user.example[@] will be created

resource "aws_iam_user" "example" {

+ arn = (known after apply)
+ force_destroy = false

+ id = (known after apply)
+ name = "neo"

+ path ="/"

+ unique_id = (known after apply)
aws_iam_user.example[1] will be created
resource "aws_iam_user" "example" {

+ arn = (known after apply)
+ force_destroy = false

+ id = (known after apply)
+ name = "trinity"

+ path ="/"

+ unique_id = (known after apply)
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# aws_iam_user.example[2] will be created

+ resource "aws_iam_user" "example" {
+ arn = (known after apply)
+ force_destroy = false
+ id = (known after apply)
+ name = "morpheus”
+ path ="/
+ unique_id = (known after apply)

}

Plan: 3 to add, © to change, © to destroy.

O6paruTe BHUMAHUE: €CIIM B PECYPCE UCTIONB3YETCs apaMeTp count, OH MpeBpalia-
eTcsi B MaccuB pecypcoB. Ilockosbky aws_iam_user.example Terepb SBJASETCS MaCcCH-
BOM MoJjib3oBareeii IAM, BMecTo cTaHJapTHOTO CHHTaKCUCa IJIsl YTeHUsT aTprOyTOB
(<PROVIDER>_<TYPE>.<NAME>.<ATTRIBUTE>) HEOOXOAMMO YKa3bIBaTh, KAKOH UMEHHO
I10JIb30BaTe/b Bac uuTepecyer. [l 9T0ro npuMensercs TOT ke CUHTaKCUC JOCTylla
K 9JleMeHTaM MacCUBa 110 €ro UHAEKCY:

<PROVIDER>_<TYPE>.<NAME>.<ATTRIBUTE>

Hampumep, ecsiv BbI XOTHUTE TIPEJOCTABUTH B Ka4eCTBE BBIXOAHON TTepeMeHHOiT ARN
OITHOTO 3 TToJTb30BaTesell [AM, Hy:KHO cfiesiaTh ciemyroiiee:

output "neo_arn" {
value = aws_iam_user.example[@].arn
description = "The ARN for user Neo"

}

Ecm Bam ny>xkub1 ARN Bcex nosip3oBaresieit IAM, BbI 0/KHBI yKa3aTh CUMBOJT * BMECTO
MH/IEKCA:

output "all_arns" {
value = aws_iam_user.example[*].arn
description = "The ARNs for all users"

}

Eciu BbIosHuTh KoMaHy apply, BbIBOZ neo_arn Gyjier cogepskaTh TOJIbK0 ARN 110J1b-
3oBatesisg Neo, Tora kak all_arns BoiBeseT cincok Bcex ARN:

$ terraform apply

(..0)

Apply complete! Resources: 3 added, © changed, © destroyed.
Outputs:

neo_arn = arn:aws:iam::123456789012:user/neo
all_arns = [
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"arn:aws:iam::123456789012:user/neo",
"arn:aws:iam::123456789012:user/trinity",
"arn:aws:iam::123456789012:user/morpheus”,

]

K coxamenuio, y mapaMeTpa count ecTh JiBa OTPaHWYECHUS, KOTOPBIE JIeJaloT €To Ky/Ia
MeHee MT0JIe3HBIM. Bo-TIepBBIX, ¢ TOMOIIBIO count MOKHO TIPOHTHCH TIO BCEMY Pecypcy,
HO TIPU 9TOM HEJIb3sI TIEPeOUPaTh ero BIOKEHHbIE GIOKM. Brojcentwiil 610K — 3TO apry-
MEHT, KOTOPBII ycTaHaBIMBaeTCcsl BHYTPHU pecypcea B ciieiylolieM gopmare:

resource "xxx" "yyy" {
<NAME> {
[CONFIG...]

}
}

NAME — 9TO MMsI BJIOKEHHOTO G10Ka (HamprMep, tag), a CONFIG COCTOUT M3 OTHOTO WJTH
HECKOJIbKUX apryMeHTOB, IIPe/iHa3HaYeHHbIX CIIelUaIbHO /U1 Hero (Bpo/ie key u value).
[TocMoTpuTeE, KaK yCTAaHABAMBAIOTCS TET'M B pecypce aws_autoscaling_group:

resource "aws_autoscaling group" "example" {
launch_configuration = aws_launch_configuration.example.name

vpc_zone_identifier = data.aws_subnet_ids.default.ids
target_group_arns = [aws_1b_target_group.asg.arn]
health_check_type = "ELB"

min_size = var.min_size
max_size = var.max_size

tag {
key = "Name"
value = var.cluster_name
propagate_at_launch = true
}
¥

Kaxsiii Ter Tpebyer co3maHusi HOBOTO BJIOKEHHOTO OJIOKA CO 3HAYCHUSIMU JIJIst key,
value u propagate_at_launch. B mpembiytiiem JiucTUHTE BPYYHYIO YKa3aH e/IMHCTBEH-
HBI Ter, HO MOKHO Pa3peIInTh I0JIb30BaTe/IsAM [IepejaBaTh COOCTBEHHDIE. Y BAC MOKET
MOSIBUTBCSI COOJIa3H BOCIOJIb30BATHCS TAPAMETPOM count /ISt IIMKJIMYECKOTO Hepebopa
STHUX TErOB U TeHepaluu ANHAMUYECKUX BJIOKEHHBIX OJOKOB tag, HO, K COKAJIEHUIO,
[IPUMeHEeHKe count BHYTPU BJIOKEHHOIO GJI0Ka He IIOAAePKUBACTCSL.

Bropoe orpamnderie mapamMeTpa count fact o cebe 3HATh, KOT/IA BHI MOTBITAETECH €TO
M3MEHNTh. PAacCMOTPUM CO3/IaHHBIN paHee CICOK moab3oBareseir [AM:

variable "user_names" {
description = "Create IAM users with these names"
type = list(string)
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default = ["neo", "trinity", "morpheus"]

}

ITpezncraBbre, 4TO BBI YOPAIU U3 3TOTO CIKCKA "trinity". UTo mpousoiiger mpu Bbi-
MoJIHEHWN terraform plan?

$ terraform plan

(...)
Terraform will perform the following actions:

# aws_iam_user.example[1] will be updated in-place
~ resource "aws_iam_user" "example" {
id = "trinity"
~ name = "trinity" -> "morpheus”

}

# aws_iam_user.example[2] will be destroyed
- resource "aws_iam_user" "example" {

- id = "morpheus"” -> null

- name = "morpheus" -> null

}

Plan: © to add, 1 to change, 1 to destroy.

[Tocroiite, aT0 HE coBceM TO, 4yero Mbl oxkugaI! BMecTo TpocToro yaaneHus mob30-
Batesniss IAM "trinity" BbIBOJ plan roBoput o ToM, uto Terraform cobupaercs nepe-
MMEHOBATD €T0 B "morpheus” 1 3aTeM yAAJINUTh OPUTUHAIBHOTO MTOJIb30BATEA C 9TUM
nmeneM. YTo npoucxoaunt?

Pecypc, B KOTOPOM YKa3aH IIapaMe€Tp count, IIpeBpanfaeTCca B CIIMCOK MJIN MaCCHUB
pecypcos. K coxanenuto, Terraform onpezesisier Kax/ablil 9JleMEHT MacCHUBa 1Mo ero
noszutiuu (unjpercy). To ecTh 1mocJie MepBOTO BHINOJIHEHUS apply ¢ UMeHAMU TpeX
MoJib30BaTesell BHyTPeHHee MpeicTaBIeHue MaCCHBa.B'TernﬂerIBmTﬂHﬂMJ'HpH-
MEPHO TaK:

aws_iam_user.example[@]: neo

aws_iam_user.example[1]: trinity
aws_iam_user.example[2]: morpheus

Ecin ypanuTsb aeMeHT 1ocpein MaccuBa, BCe OCTaIbHbIe 31€MEHTBL, KOTOPbIe HIJIN 3a
HUM, CMeIaloTcs Hasaj Ha nosuruio. [lostomy nocse BoIosHeHHS plan ¢ IMeHaMU
JZIBYX I10JIb30BaTeJIell BHyTPEHHee [pe/icTaBienne OyaeT TakuM:

aws_iam_user.example[@]: neo
aws_iam_user.example[1]: morpheus

OG6parure BHUMAHUE HA TO, YTO y UMeHH "morpheus" Teriepsb uHzekc 1, a He 2. Terraform
BOCIIPUHUMAET UH/IEKC B KAYeCTBe HIeHTU(DUKATOPA PECYPCa, TIOITOMY JJAHHOE U3MeHe-
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HUEe MOKHO Tiepedpa3npoBaTh Tak: <[I€PEUMEHOBATD 2JIEMEHT ¢ WHIeKCoM 1 B morpheus
U YIQJIUTD 2JIEMEHT C MHAEKCOM 2». VIHBIMU CJIOBaMMU, KayK/IbIi Pa3, KOT/Ia BbI yaJjsgere
HAXOMISIINICS BHYTPH CIIHCKa pecypc, Terraform ymassier Bce pecypcent, KOTOpbIe CTey-
10T 33 HIM, M BOCCO3/IA€T UX 3aHOBO, ¢ Hyst. Ox. Koneuro, HTOTOBBIM pe3yabTaToM OyaeT
WMEHHO TO, O YeM BBI IIPOCHUJITH (TO eCTh /1Ba osib3oBaTesst IAM ¢ nmenamu "morpheus™
1 "neo"), HO BPSIL JIU BaM XOTEJIOCH OB IOCTUYD ITOTO 32 CUET YAATEHUS 1 M3MEHEHVIST

pecypcos.

Yt06b1 BBl MOTIIN 0001TH 3T1 /1Ba orpanndenus, B Terraform 0.12 mosiBusmch Boipazke-
Hug for_each.

Linknbl ¢ BbipaxkeHusimu for_each

Boipaskenue for_each MO3BOJISIET BBIMOTHATE MIUKJINYECKUN TIepe6GOp CITUCKOB, MHO-
JKECTB U aCCOIMATHBHBIX MACCHUBOB C I1OCJIE/IYIONIMM CO3/IaHUeM MHOKECTBEHHBIX KON
6o Beero pecypea, b0 BIOKEHHOTO B Hero 6ioka. CHadasa paccCMOTPUM TMEPBBIil
BapuaHT. CUHTAKCHC BLITJISAIUT TaK:

resource "<PROVIDER>_<TYPE>" "<NAME>" {
for_each = <COLLECTION>

[CONFIG ...]
}

PROVIDER — 9TO MM ITpoBaiiepa (Hanpumep, aws ), TYPE — TUII pecypca, KOTOPBIN HY>KHO
CO3/1aTh B 3TOM TIpoBaiijiepe (ckaskeM, instance), NAME — uieHTU(OUKATOP, C ITOMOTIBIO
KOTOPOTO MOXKHO CChLIATHCSI HAa PECYPC Ha Pa3HbIX yyacTkax kojga Terraform (Bpoze
my_instance), COLLECTION — MHOKECTBO UJIM aCCOI[MATUBHbBIN MACCUB, KOTOPbIN HYKHO
nepebpaTh B 1uKIIe (IPU UCIIOb30BaHUU for_each B COYETAHUU C PECYPCOM CITUCKU
He MOJI/IeP:KNBA0TCs), @ CONFIG COCTOUT M3 OJIHOTO MJIM HECKOJIBKUX apTyMEHTOB,
TpeIHa3HAYeHHBIX CIIEINAJBHO /7151 9TOTO pecypca. BHyTpu CONFIG MOKHO IPUMEHSITh
CCBITIKU each.key 1 each.value 171 TOCTyIIA K KJIIOYY 1 3HAYEHUIO TEKYIIIETO dJIEMEHTa
COLLECTION.

Harmpumep, Tak MOKHO CO3/IaTh TEX JKe Tpex noJib3oBateseit IAM ¢ momoribio for_each:

resource "aws_iam_user" "example" {
for_each = toset(var.user_names)
name = each.value

}

OG6parure BHUMaHUE Ha (DYHKITHIO toset, KOTOPast MPEBPAIAeT CIIUCOK var. user_names
BO MHOKeCTBO. /les1o B TOM, 4TO BhIpaskeHue for_each TO/IEP;KUBAET MHOKECTBA U ac-
COIMaTHBHbBIE MACCUBBI TOJIBKO JJIsT pecypcoB. [Ipu mepeGope aToro MHOKECTBA OHO



168 [naBa5 e Pabota c Terraform: UMKSIbI, YC/IOBHbIE BbIpaXKEHWsI, pa3BepTbIBaHUE

TIPEAOCTaBJIAECT UM KaK/I0TO ITOJIb30BaTEJIA B BUE each.value. To ke camoe 3HaueHme
6leeT OOCTYIIHO 1 B each.key, XOT4 9Ta CChLJIKa 0OBIYHO HCITOJIb3YETCA TOJBKO B aCCO-
IMAaTNBHbBIX MaCCHBaX C K/JII0YaMHW U 3HaYCHUAMMU.

Pecypc, k xoTopomy npumensietrcs for_each, CTAaHOBUTCS aCCOIMATUBHBIM MacCCUBOM
pecypcoB (a He 0ObIYHBIM MACCUBOM, KaK B caydae ¢ count). YToOBI 3TO IIPOAEMOHCTPH-
poBaTh, 3aMEHNM OPUTUHATbHBIC BBIXOJHBIE TICPEMEHHBIE all_arns W neo_arn HOBOH,
all _users:

output "all_users" {
value = aws_iam_user.example

}

Bort uto mpousoiineT, ecau BBITOJHUTD terraform apply:

$ terraform apply

Apply complete! Resources: 3 added, © changed, © destroyed.
Outputs:

all users = {

"morpheus"” = {
"arn" = "arn:aws:iam::123456789012:user/morpheus”
"force_destroy" = false
"id" = "morpheus"
"name" = "morpheus"
"path" = "/"
"tags" = {}
¥
"neo" = {
"arn" = "arn:aws:iam::123456789012:user/neo"
"force_destroy" = false
"id" = "neo"
"name" = "neo"
"path" = "/"
"tags” = {}
}
"trinity" = {
"arn" = "arn:aws:iam::123456789012:user/trinity"
"force_destroy" = false
"id" = "trinity"
"name" = "trinity"
"path" = "/"
"tags" = {}
}
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Kak suzpure, Terraform cosgaer tpex mnosbsosareseit IAM, a BbIXo[Hast epeMeHHast
all_users COJEPKUT aCCOIMATUBHBIN MAaCCHB, KJIIOYNU KOTOPOTO (B JAHHOM CJIydae
MMeHa MOJIhb30BaTesell) UCTOIb3YIOTCs B for_each, a 3HaUeHUs CJIYKAT BBIXO/IHBIMU
MepeMEHHBIMU 3TOTO pecypca. Eciii XoTuTe BEPHYTh BBIXOHYIO IEPEMEHHYIO all_arns,
HYZKHO TPUJIOKUTH IOMOJTHUTEbHBIE YCUJIHS, UTOObI M3BJIeub cooTBeTcTBYIOMIIE ARN,
106aBUB BCTPOEHHYO QYHKIMIO values (KOTOpas BO3BPallaeT TOJMbKO 3HAYEHUS acCo-
UATUBHOTO MAaCCUBA) U CUMBOJI *:

output "all_arns" {
value = values(aws_iam_user.example)[*].arn

}

MpbI IOJTyYUM HYKHBI HaM BBIBOI;

$ terraform apply

(.00)
Apply complete! Resources: @ added, @ changed, © destroyed.
Outputs:
all_arns = [
"arn:aws:iam::123456789012:user/morpheus”,
"arn:aws:iam::123456789012:user/neo",

"arn:aws:iam::123456789012:user/trinity",

]

Baxno, 4To y Bac Telepb eCTb acCOIMATUBHBIN MacCUB pecypcoB ¢ for_each BMecToO
00OBIYHOTO MACCHBA PECYPCOB € count, TaK KaK TEIEPh BbI MOKeTe HE30MACHO yIAISATh
ero asieMeHThl. Hanpumep, eciit onaTh yamuTh "trinity" u3 crmcka var.user_names
U BBITIOJIHUTD terraform plan, pe3ysbTaT OyIeT CIeayOnM:

$ terraform plan
Terraform will perform the following actions:

# aws_iam_user.example["trinity"] will be destroyed

- resource "aws_iam_user" "example" {
- arn = "arn:aws:iam::123456789012:user/trinity" -> null
- name = "trinity" -> null

}

Plan: © to add, © to change, 1 to destroy.

Bort tak-to syue! Terepb Bbl yziansiere TOJbKO TOT PeCypc, KOTOPBIH BaM HYy»KeH, He
cMeTnast Bce BOKPYT. BoT mouemy /1715t cO3/IaHMst MHOKECTBEHHBIX KOTIUI pecypca ImouTh
BCer/a cieyer BoiOuparh for_each BMecTo count.
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PaccMoTpuM elife 0HO TTPENMYTIIECTBO BhIpaskeHnust for_each: ero crmocoOHOCTH CO3-
NaBaTh MHOXKECTBEHHBIE BIOKEHHbBIe GJIOKH BHYTpH pecypca. Hampumep, ¢ ero momo-
B0 MOJKHO JIMHAMUYECKH CTEHEPUPOBATH BJIOKeHHbBIE 6J0KY tag st ASG B Mojysie
webserver-cluster. UTOOBI TOJIH30BATETH MOT YKA3bIBATH COOCTBEHHBIE TETH, TOOABUM
B (haiin modules/services/webserver-cluster/variables.tf HOBYIO BXOJHYIO Tiepe-
MEHHYIO C aCCOIMaTUBHBIM MaCCUBOM I10/l Ha3BaHHeM custom_tags:

variable "custom_tags" {

description = "Custom tags to set on the Instances in the ASG"
type = map(string)
default = {}

}

Jlajiee ycTaHOBUM HEKOTOPBIE MTOJI30BATENLCKUE TETH B IIPOMBIIILIEHHOI cpejie B (haiise
live/prod/services/webserver-cluster/main.tf:

module "webserver_cluster" {

source = "../../../../modules/services/webserver-cluster"
cluster_name = "webservers-prod"

db_remote_state_bucket = "(YOUR_BUCKET_NAME)"

db_remote_state_key = "prod/data-stores/mysql/terraform.tfstate”
instance_type = "m4.large"

min_size =2

max_size = 10

custom_tags = {
Owner = "team-foo"
DeployedBy = "terraform"

}
}

B sTOM sucTHHTE ycTaHABIMBAETCS HECKOJIBKO MTOJIE3HBIX TETOB: Owner OIpeeJisieT,
Kako# komaHze npuHaiesxkuT ASG, a DeployedBy CUTHAJIM3UPYET, UTO JJaHHAS WH-
(dbpacrpykrypa 6buia pazBepHyTa ¢ moMotbio Terraform (310 roBOpUT 0 TOM, 4TO €€
He CJIeIyeT PeIaKTUPOBATh BPYYHYIO; CM. TIoJipas/ies «Jlaske XOpONIHil mian MOKeT
oKaszaThCs HeyaadHbiM» Ha €. 207). OObIYHO MMeeT CMbICJ BbIpabOTaTh CUCTEMY TErOB
BHYTPHU CBOEH KOMaH/Ibl M BOILIOTUTD €€ B BUJIE KOJia ¢ TIoMolIbto MojyJteii Terraform.

Wrak, BbI yKazaau cBou Tern. Ho Kak Ha3HAuNThb MX pecypcey aws_autoscaling_group?
Jlist 3TOTO HYKHO NUKIMYECKY nepebparth var. custom_tags. [Ipumep aToro nokasam
B CJIE/TYIOIIEM TICEBIOKOJIE:

resource "aws_autoscaling_group"” "example" {
launch_configuration = aws_launch_configuration.example.name
vpc_zone_identifier = data.aws_subnet_ids.default.ids
target_group_arns = [aws_lb_target_group.asg.arn]
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health_check_type = "ELB"

min_size = var.min_size
max_size = var.max_size

tag {
key = "Name"
value = var.cluster_name
propagate_at_launch = true

}

# 3To npocTo nceBpokon. OH He byaeT paboTaTb B Terraform.
for (tag in var.custom_tags) {

tag {
key = tag.key
value = tag.value
propagate_at_launch = true

}
}
}

IIceBmoxo, IpUBEAEHHBIN Bbille, paboTaTh He Oyaer. BMECTO HEro Mbl BOCIIOIb3YEMCS
BoIpaskenuneM for_each. Tak BLITJISAUT CUHTAKCUC TUHAMUYECKOHN TeHepaluy BJIOKEH-
HBIX OJIOKOB:

dynamic "<VAR_NAME>" {
for_each = <COLLECTION>

content {
[CONFIG...]

}
}

VAR_NAME — MM TIepeMeHHOH, KOTopast 6y]16T XPaHUTh 3HAUEHNE KaKIOW UTeparnmn
(BMecTO each), COLLECTION — CMUCOK UJIN aCCOTMATUBHBIN MACCUB, KOTOPBIM HY>KHO
nepeGpath, a 610k content — 3TO TO, UTO TEHEPUPYETCS TP KasKI0M TIpoxojie. BHyTpu
6J10Ka content MOKHO KMCIIOJIb30BaTh CCHLIIKM <VAR_NAME>.key 1 <VAR_NAME>.value
JIJI TOCTYIIA K KJII0YY U COOTBETCTBEHHO K 3HAUEHUIO TEKYIIETO dyieMeHTa COLLECTION.
Crout oTMeTHUTD, YTO, KOT/Ia Bbl IpUMeHsieTe for_each B cOYeTaHUM CO CIIUCKOM, key
COZIEP;KUT MHJIEKC, value — 3JIeMEHT C 3TUM MHJIeKCOM. B ciyuae ¢ accolimaTuBHBIM
MaccuBOM key 1 value IpejCTaBIsIOT cOOO0Il OJHY U3 €ro map TUIA «KJI04Y — 3Haye-
HUE».

CobepeM Bce 3TO BMeCTe 1 IUHAMUYECKN CreHepupyeM OJIOKH tag B pecypce aws_
autoscaling_group ¢ nomoliibio for_each:

resource "aws_autoscaling_group" "example" {
launch_configuration = aws_launch_configuration.example.name
vpc_zone_identifier = data.aws_subnet_ids.default.ids
target_group_arns = [aws_1b_target_group.asg.arn]
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health_check_type = "ELB"

min_size = var.min_size

max_size = var.max_size

tag {
key = "Name"
value = var.cluster_name
propagate_at_launch = true

}

dynamic "tag" {
for_each = var.custom_tags

content {
key = tag.key
value = tag.value

propagate_at_launch = true

}
}
}

Teriepp, eciiu BHITOJTHUTD terraform apply, MIaH edCTBUN OYIET BBITJISIIET TIPUMEPHO
Tax:

$ terraform apply
Terraform will perform the following actions:

# aws_autoscaling_group.example will be updated in-place

~ resource "aws_autoscaling_group" "example" {
(...)
tag {
key = "Name"
propagate_at_launch = true
value = "webservers-prod"
}
+ tag {
+ key = "Owner"
+ propagate_at_launch = true
+ value = "team-foo"
¥
+ tag {
+ key = "DeployedBy"
+ propagate_at_launch = true
+ value = "terraform”
¥

Plan: © to add, 1 to change, © to destroy.
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Do you want to perform these actions?
Terraform will perform the actions described above.
Only 'yes' will be accepted to approve.

Enter a value:

Bsenure yes, 4ToObI pasBepHyTh u3MeHeHus. B Be6-koHcomn EC2 10/KHbI ITIOSIBUTHCS
HOBbIE TerH, KaK MOKa3aHo Ha puc. 5.1.

8 EC2ManagemeniConsole X 4

€ C & hitps:fjus-east-2.console.aws.amazon.com/ec2/aitascalingome?region=us-sast-2rAutoScalingGraups-id=tarratorm- 201905192218414818000000...  *r ® :

Resource Groups ~

EG2 Dashboard
Creats Auto Scaling group JECTIERY
cuaris ‘ oo 0
Tags
Reports Filter; | © Filter Auto Scaling groups... * 10 1 of 1 Auta Scaling Groups
Limits
& Mame « Launch Configuration /- Instances - Desired - Min - Max -  Availability Zones - Dofault Cooldown - Haalth Check
TN
R B teraloem2019..  eraform20190519221... 2 H z 10 B8t 28, US-0ast2b, U8, 300 0

Launch Templates
Spot Requasts
Resorved Instances

Dedicated Hosts Detalls | Activity History | Sealing Polcles | Instances : Tags Adtions | Litecycle Hodks
Capacity Reservations
Add/Edt tags
AMis
Bundie Tasks i Value Tag New Instances (i
Py Deplyediy terradorm Yos
Volumes Name wabsanars-prod Yos
Snapshats
Owner toam-fod Yos

Lifscycie Manager

@ Foodback @ English [US)

Puc. 5.1. luHamMmnueckre Tern rpynnsl aBToMacliTabupoBaHus

LInknbl Ha ocHOBE BblipakeHui for

Bl yike 3HaeTe, Kak MUKJINYECKN TTepeOupaTh pecypchl U BiaoKeHHbIe G6ioku. Ho
€CJIM ¢ TTOMOTIIBIO IUKJIA HY;KHO CTEHePUPOBATh JIWIIh OHO 3HadueHne? HemHOrO
OTBJIEUEMCST ¥ PACCMOTPUM HEKOTOPBIE IIPUMEPDI, He CBsI3aHHBIE € KJIaCTEPOM BeO-
cepsepos. IIpeacrasbre, uTo Bbl Hanucaan ko Terraform, KOTOpblil IpUHUMAET Ha
BXOJI CITUCOK UMEH:

variable "names" {

description = "A list of names"”
type = list(string)
default = ["neo", "trinity", "morpheus"]

}

Kax 6bl BbI 1iepeBesv Bee 9Th MMeHa B BePXHUiT peructp? B g3bike porpaMMUpOBaHUs
ob1tero HazHaueHus, TakoM Kak Python, MoxkHO 6b1I0 ObI HATIMCATH CIEYIOTIHN TTHKIT:
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names = ["neo", "trinity", "morpheus"]

upper_case_names = []
for name in names:
upper_case_names.append(name.upper())

print upper_case_names
# BbiBOoaMT: ['NEO', 'TRINITY', 'MORPHEUS']

Python mo3BosisteT BHIPA3UTh TOUHO TAKOH K€ KOJI OTHO CTPOYKOIH, MCTIOMB3YsT CHHTA-
KCHC 0/l Ha3BaHUueM <adcmparuus cnuckoss (list comprehension):

names = ["neo", "trinity", "morpheus"]

upper_case_names = [name.upper() for name in names]

print upper_case_names

# BbiBOoaMT: ['NEO', 'TRINITY', 'MORPHEUS']

Python TaK’Ke MO3BOJIIET OT(UIBTPOBATH UTOTOBBIH CIMCOK 110 33/]AaHHOMY BBIPAKEHUIO:
names = ["neo", "trinity", "morpheus"]

short_upper_case_names = [name.upper() for name in names if len(name) < 5]

print short_upper_case_names

# BbiBoauT: ['NEO']

Terraform mpe/saraer moxo:ue BO3MOKHOCTH B BHJe Bbipakenus for (He IIyTaTh
¢ BeIpaskeHHeM for_each U3 MpeIbIAYINETro pasena). Y Hero ciaeayonnii 6azoBbiit
CUHTAKCHUC:

[for <ITEM> in <LIST> : <OUTPUT>]
LIST — 3TO CITUCOK, KOTOPBIN HY>KHO Hepe6paTb, ITEM — WM JIOKQJIBHON TIePEMEHHOM,
KOTOpoe 6y/:[eT Ha3HA4YeHO KaXK/IOMY 9JIEMEHTY CIIUCKA, a OUTPUT — BBIpaKeHUE, KOTOPOE

KakuM-To o6pazom mpeobpasyet ITEM. Hampumep, Bot ko Terraform must mepesosa
CIIMCKA MMEH B var.names B BEDXHUI PETUCTP:

variable "names" {

description = "A list of names"”
type = list(string)
default = ["neo", "trinity", "morpheus"]

}

output "upper_names" {
value = [for name in var.names : upper(name)]

}
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Ecau BBIMOHUTD /17151 3TOTO KO/Ia KOMaHAYy terraform apply, TTOJYyYnTCS CIeYIOMINI
BBIBOJI:

$ terraform apply
Apply complete! Resources: @ added, @ changed, © destroyed.
Outputs:
upper_names = [
"NEO",
"TRINITY",

"MORPHEUS",
]

Kax u ¢ aberpakisivu crmiickoB B Python, Bbr MoskeTe 3aaTh BeIpaskeHUE ST (QIITh-
Tpaluu MoJy4eHHOTo pe3yJibTara:

variable "names" {

description = "A list of names"”
type = list(string)
default = ["neo", "trinity", "morpheus"]

}

output "short_upper_names" {
value = [for name in var.names : upper(name) if length(name) < 5]

}
Boimosinus terraform apply /7151 TOTO KO/, BbI TIOJIYYUTE CIELYIONIEE:

short_upper_names = [
"NEO",
1

Boipaskenue for B Terraform raxke mozjiepKuBaet HUKJINYECKIIT Iepehop accoluaThuB-
HBIX MACCUBOB C NCITOJTb30BAHNEM TAKOTO CUHTAKCHCA:

[for <KEY>, <VALUE> in <MAP> : <OUTPUT>]

MAP — 3TO acCOITMATUBHBIN MACCUB, KOTOPBIN HY’KHO nepebpatb, KEY 1 VALUE — MMeHa
JIOKAJIbHBIX IIePEMEHHDBIX, KOTOPble Ha3HAuYaIOTCsl KaK/I0 T1ape «KJIIoY — 3HaueHue»
B MAP, a OUTPUT — BBbIpakeHIe, KOTOPO€e KaKMM-TO 06pa3oM mpeobpasyet KEY u VALUE.
Hanpuwmep:

variable "hero_thousand_faces" {

description = "map"
type = map(string)
default ={

neo = "hero"

trinity = "love interest”
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morpheus = "mentor"

}
}

output "bios" {
value = [for name, role in var.hero_thousand_faces : "${name} is the ${role}"]

}

Ecom BeImomHuTh terraform apply sl 3TOTO KOJA, TIOJYIUTCS CJeyToTee:

map_example = [
"morpheus is the mentor",
"neo is the hero",
"trinity is the love interest”,

]

Boipaskenune for MOXeT BEpHYTbH aCCOITMATUBHBIM MAaCCUB BMECTO CITMCKA, NCITOIb3YS
CJIeIYIOIINI CHHTAKCUC!

# Uuknuyeckuit nepebop cnmckos
[for <ITEM> in <MAP> : <OUTPUT_KEY> => <OUTPUT_VALUE>]

# Uuknuyeckuit nepebop accouuaTUBHbIX MacCUBOB
{for <KEY>, <VALUE> in <MAP> : <OUTPUT_KEY> => <OUTPUT_VALUE>}

PasHuIa JIUIIb B TOM, YTO: a) BhIPasKEHHUE MOMEIIAETCsT B QUrypHbIe CKOOKI BMECTO MPsi-
MOYTOJIBHBIX; 6) Ha KaKIO UTEPAITNH BHIBOIUTCS HE TOJBKO 3HAYEHNE, HO €IIle U KIT0Y,
OT/IeJIEHHBIH OT Hero cTpeskoil. Hampumep, Tak MOXKHO IIepeBecTd B BEPXHUN PErucTp
BCE KJIIOYU ¥ 3HAYEHMS aCCOIIMATUBHOIO MAaCCUBA:

variable "hero_thousand_faces" {

description = "map"
type = map(string)
default = {
neo = "hero"
trinity = "love interest”
morpheus = "mentor"
}

}

output "upper_roles" {
value = {for name, role in var.hero_thousand_faces : upper(name) => upper(role)}

}
[Ipu BBITIOJIHEHWH BTOT KOJ| BO3BpalllaeT TaKOI BbIBOJL:

upper_roles = {

"MORPHEUS" = "MENTOR"
"NEO" = "HERO"
"TRINITY" = "LOVE INTEREST"
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Limknbl ¢ ncnonb3oBaHMEM CTpOKOBOVI ANPEKTUBDI for

Panee B 9T0i1 KHUTE BBI Y3HATIHM O CTPOKOBOI MHTEPIIOJISIINN, KOTOPAst TO3BOJISIET CCHI-
narbest Ha ko Terraform BHYTPH CTPOKH:

"Hello, ${var.name}"

C HOMOIIBIO CMPOKOBbIX dupexmus moJ0OHbIII CHHTAKCHC MOKHO MCIIOJIb30BATh U ISl
YIPaBJISTIONINX KOHCTPYKINM (Bpojie IMKJIOB for 1 BbIpakeHus if), HO BMeCTO 3HaKa
nosnapa (${..}) nepea purypHbiMu cCKOOKaMH yKasblBaeTCs 3HaK TporieHTa (%{..}).

CTpOKOBaH ANPEKTUBA for umeer CJIE'ZIyIOHII/Iﬁ CHUHTaKCHC:

%{ for <ITEM> in <COLLECTION> }<BODY>%{ endfor }

COLLECTION — CIIMCOK MJIM aCCOLUATUBHBII MaCCHB, KOTOPBII HYKHO mepeOparh, ITEM —
UMST JIOKATBbHOHM TIepeMeHHOH, KOTOpoe HazHauyaeTCs Kak/oMy aJeMeHTYy COLLECTION,
a BODY — 3TO TO, YTO BBIBOAUTCS Ha KaKA0HW UTeparnu (37ech MOKHO CCHLIAThCS Ha
ITEM). Hampumep:

variable "names" {

description = "Names to render"
type = list(string)
default = ["neo", "trinity", "morpheus"]

}

output "for_directive" {
value = <<EOF

%{ for name in var.names }
${name}

%{ endfor }

EOF

}

BeimosrauB terraform apply, BbI TOTyYUTE CIAEAYIONINI BBIBOI:

$ terraform apply
Apply complete! Resources: @ added, © changed, © destroyed.
Outputs:

for_directive =
neo

trinity
morpheus

OG6paTuTe BHIMAHUE HA JIOTIOJHUTETbHBIE CUMBOJIBI [IEPEX0O/Ia Ha HOBYO CTPOKY. B cTpo-
KOBOI1 IMPEKTHBE MOKHO YKA3aTh MAPKEP ~, YTOOBI Y/IATUTh BCE TIPOOETbHBIE CHMBOJIBI
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(11pobeJIbl M IIepeHoC CTPOKK ) Tiepest Heil (ecii MapKep HaXOAMUTCS B Hadasle JUPEKTHBbI)
WJIN TTOCJie Hee (ec/i MapKep HaXOJUTCs B KOHIIE IUPEKTHBBI):

output "for_directive_strip_marker" {
value = <<EOF
%{~ for name in var.names }

${name}
%{~ endfor }
EOF

}

Irta 0GHOBJICHHASI BEPCUST JIA€T TAKOI BBIBO/I:

for_directive_strip_marker =
neo
trinity
morpheus

YCNOBHbIE BblpaXeHUs

Kaxk u 1iukJibl, ycoBHbIe BbipakeHus: B Terraform GbiBaloT HECKOJIBKUX BUIOB, KasKIblil
13 KOTOPBIX pacCYMTaH HEMHOI'O Ha IPYroil clieHapuil NCII0JIb30BaAHNUS.

Q Ilapamemp count g yCIOBHBIX PECYPCOB.

Q Bowpagcenus for_each u for UIs yCIOBHBIX PECYPCOB U UX BIOKEHHBIX GIOKOB.

Q Cmpokosas dupexmusa if 1Jis1 yCIOBHBIX BHIPAKEHUN BHYTPU CTPOK.

PaccmoTtpum ux Bce 110 ouepe/u.

YCnoBHbIe BbIpaXXeHns C UCMNOJIb30BaHNEM
napameTpa count

ITapamerp count, KOTOPBII Bbl BUJIeJIU paHee, 103BOJIAET CO3/1aBaTh IPOCTLIE IIUKJIBL.
Ho ecam mposiBUTH CMEKaJIKYy, TOT Ke MEXaHU3M MOKHO MCIIOJIb30BATh U JIJISL YCJIOBHBIX
BbIpaKeHUil. Mbl HaUHEM ¢ PACCMOTPEHUST KOHCTPYKIH if B myHKTe «Boipaxkenus if
C UCIOJIb30BAHUEM IapamMeTpa counts HIKe, a 3aTeM IepeiiieM K BbIpaKeHUsM if-else.

BblpaxeHus if ¢ ucnonb3oBaHMeM napameTpa count

B ruaBe 4 BBl Hammcaan Moy ib Terraform, KOTOPbIil MOKHO TIPUMEHUTH B KA4eCTBE
«4epTeskay JJIsS Pa3BEPTHIBAHUS KJIACTEPOB € BeO-cepBepamMit. ITOT MOLYJIb CO3/IaBall
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rpymniy apromacintabupoBanust (ASG), bamancuposiuiuk Harpysku (ALB), rpyrmist
6€e30MaCHOCTH | PSIJL APYTHX PecypcoB. Yero oH He co3/1aBall, Tak 9TO 3alllaHMPOBAHHO-
ro gefictBust. IToCKOIbKY KaacTep Hy»KHO MAacIITaOMpOBaTh TOIbKO B IIPOMBIILIEHHBIX
YCJIOBUAX, BBI OIIPEEJININ PECYPChl aws_autoscaling_schedule HemmocpeacTBEHHO
B ITPOMBITIJIEHHON KOHbUTYparyu B (aiise live/prod/services/webserver-cluster/
main.tf. MoxHo 1 ux OIIpe/leJINTh B MOJLyJie webserver-cluster 1 3aTeM c03/aBaTh
TOJIBKO JIJIST OTIPE/IETICHHBIX TTOJTb30BaTeIeH ?

Honp06yeM 9TO caenarth. [ Havasa 1o6aBuM OyJIeBy BXOIHYIO IlepeMeHHYI0 B (aiin
modules/services/webserver-cluster/variables.tf, 4TOOBI UMETH BO3SMOXKXHOCTD
BKJII0YATD U BLIKJIIOYATH aBTOMACIITA0MPOBAHNE B 9TOM MOy JI€e:

variable "enable_autoscaling” {
description = "If set to true, enable auto scaling"
type = bool

}

Tenepb, ecmn 6]31 BbI UCITOJIb30BaAJIN A3bIK IIPOTPaMMUPOBaHUA O6H_[6I‘O Ha3Ha4dYeHU:d, BbI
6bI MOTJIA IIPUMEHUTD 3Ty BXOAHYIO IEPEMEHHYIO B BhIPDA’KECHU N if:

# 3To npocTo ncesaokosn. OH He byaeT pabotaTb B Terraform.
if var.enable_autoscaling {
resource "aws_autoscaling_schedule" "scale_out_during_business_hours" {

scheduled_action_name = "${var.cluster_name}-scale-out-during-business-hours"
min_size =2
max_size = 10
desired_capacity = 10
recurrence = "@ 9 * * x"
autoscaling_group_name = aws_autoscaling_group.example.name

}

resource "aws_autoscaling_schedule" "scale_in_at_night" {
scheduled_action_name = "${var.cluster_name}-scale-in-at-night"
min_size =2
max_size = 10
desired_capacity =2
recurrence = "Q 17 * * *"
autoscaling_group_name = aws_autoscaling_group.example.name

}

}

Terraform He nopep;KUBaeT BbIpaskeHust if, O9TOMY JaHHBIN KO paboTaTh He OyieT.
Ho toro e pesyibraTa MOKHO JOOUTHCS € IOMOILbIO TapaMeTpa count 1 IBYX 0COOEH-
HOCTEH SI3bIKA.

Q Ecau BHyTpH pecypca nmapaMeTpy count MPUCBOMTD 3HAYEHHE 1, BbI [TOJIYUNTE KOIIUIO
9TOTO PECYPCa; €CITH YKA3aTh 8, ITOT PeCypc BOOOIIIE He OYIET CO3/IaH.
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Q Terraform nopgep:xuBaer yerosuvie soipanicenus B popmare <CONDITION> ? <TRUE_
VAL> : <FALSE_VAL>. DTO mepHapuviil CUMMAKCUC, ¢ KOTOPBIM Bbl MOXKeTe OBITh
3HAKOMBI 110 JPYIUM A3bIKaM IporpaMMupoBatusa. OH npoBeput OyJieBy JOTUKY
B CONDITION u, eCJTi Pe3yJIbTaT PaBeH true, BepHeT TRUE_VAL; B TPOTUBHOM CJIydae
BO3BpaliaeTcs FALSE_VAL.

O06beuuyB 9TH ABE UAEH, Mbl MOKEM OOHOBUTH MOZLYJIb webserver-cluster ciemy-
01UM 00Pa3OM:

resource "aws_autoscaling_schedule" "scale_out_during_business_hours" {
count = var.enable_autoscaling ? 1 : @

scheduled_action_name = "${var.cluster_name}-scale-out-during-business-hours"
min_size =2

max_size = 10

desired_capacity = 10

recurrence = "@ 9 * * ¥

autoscaling_group_name = aws_autoscaling_group.example.name

}

resource "aws_autoscaling_schedule" "scale_in_at_night" {
count = var.enable_autoscaling ? 1 : @

scheduled_action_name = "${var.cluster_name}-scale-in-at-night"
min_size =2

max_size = 10

desired_capacity =2

recurrence = "@ 17 * * *"

autoscaling_group_name = aws_autoscaling_group.example.name

}

Ecau var.enable_autoscaling paBHoO true, TapaMeTpy count /it K&K/IOTO U3 pecyp-
coB aws_autoscaling_schedule Gyjer IpUCBOEHO 3HaYeHNUE 1, 109TOMY 06a OHU Oy ayT
CO3/IaHbI B €IMTHCTBEHHOM 2K3eMILisipe. Ecam var.enable_autoscaling paBHo false,
napaMeTpy count ISl Kax/JOro M3 PeCypcoB aws_autoscaling_schedule Gyzer 1pu-
CBOEHO 3HAUYEHWE 8, TOITOMY HH OJIFH U3 HUX CO3/[aH He OyeT. DTO UMEHHO Ta YCJIOBHASI
JIOTUKA, KOTOPast HaM HYy:KHa!

Ternepb MbI MOKeM OGHOBUTH UCITOJIb30BAHNE 9TOTO MOJLYJIsI B TECTOBOI cpejie (B (haiiie
live/stage/services/webserver-cluster/main.tf): BBIKJIOUMM MaclITabUpoBaHue,
IIpUcBOUB enable_autoscaling 3HaueHnue false:

module "webserver_cluster" {
source = "../../../../modules/services/webserver-cluster"

cluster_name
db_remote_state_bucket
db_remote_state_key

"webservers-stage"
" (YOUR_BUCKET_NAME)"
"stage/data-stores/mysql/terraform.tfstate”
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instance_type = "t2.micro"
min_size =2
max_size =2
enable_autoscaling = false

}

AHajiornaHbIM 06pa3soM 0GHOBUM HCITOJb30BaHUE 3TOTO MOJYJISI B IIPOMBIIILIEHHON
cpezie (B daiine live/prod/services/webserver-cluster/main.tf). Braounm mac-
mrabupoBanie, IIPUCBOUB enable_autoscaling sHauenue true (He 3a0yabTe TakKe
yOpaTh MOJIb30BaTEJNbCKIE PECYPCHI aws_autoscaling_schedule, KOTOpbIE OCTAINCH
B IIPOMBIIIJIEHHOM cpe/ie TI0cIe BBIIIOAHEHUS IIPUMEPOB TJ1aBbl 4):

module "webserver_cluster" {

source = "../../../../modules/services/webserver-cluster"
cluster_name = "webservers-prod"

db_remote_state_bucket = "(YOUR_BUCKET_NAME)"

db_remote_state_key = "prod/data-stores/mysql/terraform.tfstate”
instance_type = "m4.large"

min_size =2

max_size = 10

enable_autoscaling = true

custom_tags = {
Owner = "team-foo"
DeployedBy = "terraform"

}
}

ITOT MOZXOJI XOPOIIIO PaboTaET B CJIyUae, €CJIH TOJb30BATEIb TIEPEIAET BAIIEMY MOJLYJIIO
stBHOE OyeBo 3Hauenne. Ho ecim BMeCTo 3TOTO mepeiaeTest pe3yrbrat GoJiee CI0KHOTO
CpaBHEHWUsI, TAKOTO KaK MPOBEPKa PaBEHCTBA CTPOK? PaceMoTpum 6osiee 3aMbICTOBATHIIT
npumep.

[IpesacraBbTe, YTO BBl XOTUTE CO3/IaTh B PaMKaxX MOJyJist webserver-cluster Habop
onosewenuti CloudWatch. Onosemenue CloudWatch MoskeT 1ocTaBisThbest ¢ HOMOLIBIO
Pa3HBIX MEXaHU3MOB (CKaKeM, B BU/IE 2JIEKTPOHHOTO TIHChMa FJIH TEKCTOBOTO cO00TITe-
HUA), €CJIN JOCTUTAETCS 3apaHee 33JlaHHblil mopor. Hanpumep, Huzke Mbl UCITOIb3yeM
pecypc aws_cloudwatch_metric_alarm B (aiisie modules/services/webserver-cluster/
main.tf, 4TOOBI CO3/IATE OTIOBEIIEHIE, KOTOPOE CPabATLIBAET, ECITH 3aTPYKEHHOCTD TPO-
meccopa npessimaet 90 % Ha IPOTSKEHUU MATH MUHYT:

resource "aws_cloudwatch_metric_alarm" "high_cpu_utilization" {
alarm_name = "${var.cluster_name}-high-cpu-utilization"
namespace "AWS/EC2"
metric_name = "CPUUtilization"
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dimensions = {
AutoScalingGroupName = aws_autoscaling_group.example.name

}

comparison_operator = "GreaterThanThreshold"
evaluation_periods =1

period = 300

statistic = "Average"

threshold = 90

unit = "Percent"

}

Jro xopotro paboraer s moKazartesst CPUUtilization. Ho ecau myxHO n06a-
BUTD €1lle OJIHO OTOBEIEHNE, KOTOPOe CPAbAThIBAET, KOT/IA 3aKAHUYNBAIOTCS KPEIUTHI
nist mpotieccopa?! Huke 9T0 IeMOHCTPUPYeETCST Ha MTPUMepe HAIero KiacTtepa Beb-
CepBEPOB:

resource "aws_cloudwatch_metric_alarm" "low_cpu_credit_balance" {

alarm_name = "${var.cluster_name}-low-cpu-credit-balance"
namespace = "AWS/EC2"
metric_name = "CPUCreditBalance"

dimensions = {
AutoScalingGroupName = aws_autoscaling_group.example.name

¥

comparison_operator = "LessThanThreshold"
evaluation_periods =1

period = 300

statistic = "Minimum"

threshold = 10

unit = "Count"

}

Ho ectb onHa 3arBosjika: KpeAUThl /I [IPOIECCOPA PACIPOCTPAHAIOTCS TOJIbKO Ha
cepepbl Thna tXXX (kak t2.micro, t2.medium u T. 71.). Bosiee kKpyrHbIe TUTIBI cep-
BepoB (Bpojie m4.large) 9TH KPEAUTHI He MOMJEPKUBAIOT U HE OTYUTBIBAIOTCS O T10-
KazaTeJsie CPUCreditBalance. [ToaTomy, eciiu BbI co3/ainTe OA0OHOE OMOBEIEHNE
/151 TaKUX CEPBEPOB, OHO HUKOIZa He BBIIIET U3 cOCTOSTHUST INSUFFICIENT_DATA.
BoamoskHO 11 co3maBaTh OMOBENEHUS TOJBKO B CIydae, eciu var.instance_type
HaurHaercs ¢ OyKBbI t?

Bt Mot 661 co3/1aTh HOBYIO GyJIEBY BXOIHYIO MEPEMEHHYIO C IMEHEM var.is_t2_
instance, Ho Torzia 661 OHa Ay6IMpoOBaTa var.instance_type, a Bbl, CKOpee BCETO,
3abyjere 0GHOBJIATH UX BMecTe. JIyuias ajbrepHaTHBa — UCIOIb30BAHKUE YCJIOBHOTO
BBIPAKEHUS:

! O kpeuTax AJIs IIPOIleCCOpa MOKHO IourTaTh Ha caiite EC2 1o agpecy amzn.to/21Tuvs5.
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resource "aws_cloudwatch_metric_alarm" "low_cpu_credit_balance" {

count = format("%.1s", var.instance_type) == "t" ? 1 : @
alarm_name = "${var.cluster_name}-low-cpu-credit-balance"
namespace = "AWS/EC2"

metric_name = "CPUCreditBalance"

dimensions = {
AutoScalingGroupName = aws_autoscaling_group.example.name

}

comparison_operator = "LessThanThreshold"
evaluation_periods =1

period = 300

statistic = "Minimum"

threshold = 10

unit = "Count”

}

Koz onoBenienns ocraercs pekHUM, €CJIM He CYUTATh OTHOCUTEIBHO CJIOKHOTO T1apa-
MmeTpa count:

count = format("%.1s", var.instance_type) == "t" ? 1 : @

31ech uctosb3yercs GyHkiums format, KOTOpas M3BJIEKaeT MEPBbIl CUMBOJ U3 var.in-
stance_type. Ecan 910 cumBOTT t (Kak B caydae ¢ t2.micro), mapameTpy count Tpu-
cBaMBaeTCs 3HaUeHue 1; B MPOTUBHOM cJIydae mapamerp count Gyzer pasen 0. Takum
06pasoM, OTOBEIIEHIE CO3/IAETCS TOJMBKO JIJIst CEPBEPOB, Y KOTOPBIX ACHCTBUTENHHO €CTh
mokasarenab CPUCreditBalance.

BbipaxkeHus if-else ¢ ncnonb3oBaHMeM napameTpa count

Temneps BbI 3HaeTE, Kak co3/1aBaTh Boipaskenust if. Ho yto Hacuer if-else?

Pamnee B 2T0Ii r71aBe BBI CO3/1a7T HECKOJIBKO ToJib3oBaTeseil [AM ¢ ipaBoM Ha uTeHUe
pecypcoB EC2. [IpezicraBbTe, 4TO BBI XOTUTE /IaTh OTHOMY U3 HUX, Neo, ellie 1 OCTyI
k CloudWatch, Ho OyzeT 9TOT ZOCTYII TOJIBKO Ha YTEHIE UK €Ille U Ha 3aIIKCh, TOJIKEH
pelaTh ToT, KTo npuMensier kondurypanuio Terraform. 9tor npumep HEMHOTO Ha-
JIyMaHHBIH, HO OH TO3BOJISIET JIETKO MPOIEMOHCTPUPOBATH TTPOCTYI0 Pa3HOBUHOCTD
BBIpakeHUs if-else, B KOTOPOH CYIIECTBEHHO JIMIIb TO, Kakas U3 BETOK, if uim else,
Oyzer BbioNHEHA. B To e BpeMs ocranbHoMy Koxy Terraform mHe HyKHO HUYEro oo
9TOM 3HATb.

Bor npasuio IAM, kotopoe paspemntaer goctyi Ha utenue k CloudWatch:

resource "aws_iam_policy" "cloudwatch_read_only" {
name = “"cloudwatch-read-only"
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policy = data.aws_iam_policy document.cloudwatch_read_only.json

}

data "aws_iam_policy document" "cloudwatch_read_only" {
statement {
effect = "Allow"
actions = [
"cloudwatch:Describe*",
"cloudwatch:Get*",
"cloudwatch:List*"
]
resources = ["*"]
}
}

A Bot npasuiio IAM, kotopoe Beiaer noaubiii goctyi k CloudWatch (1a urenue u 3a-
1Ch):

resource "aws_iam_policy" "cloudwatch_full_access" {
name = "cloudwatch-full-access"
policy = data.aws_iam_policy_document.cloudwatch_full_access.json

}

data "aws_iam_policy document" "cloudwatch_full access" {

statement {

effect = "Allow"
actions = ["cloudwatch:*"]
resources = ["*"]
}
}

Harma mesis — HasHAYUTH OIHO U3 3TUX MTPpaBwl [AM M0JIb30BaTENIO Neo ¢ yIeTOM 3Have-
HUS HOBOU BXOIHOU TTepeMEHHOM 1o/ Ha3BaHWeM give_neo_cloudwatch_full_access:

variable "give_neo_cloudwatch_full_access" {
description = "If true, neo gets full access to CloudWatch"
type = bool

}

Ecyii 661 BBI UCIIOJIB30BAJIH A3bIK IIPOrPAMMUPOBaHHsI OOIIEro HasHAUEHUSs, BhIpasKeHUe
if-else MOKHO OBLIO OBI HAITMCATH B TAKOM BHJIE:

# 3To nmpocTo nceBfokoh. OH He bypeT paboTaTb B Terraform.
if var.give_neo_cloudwatch_full_access {
resource "aws_iam_user_policy_attachment
user = aws_iam_user.example[@].name
policy_arn = aws_iam_policy.cloudwatch_full_access.arn

neo_cloudwatch_full access" {

¥
} else {
resource "aws_iam_user_policy_attachment

neo_cloudwatch_read_only" {
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user = aws_iam_user.example[@].name
policy_arn = aws_iam_policy.cloudwatch_read_only.arn

}
}

B Terraform JIJIs1 9TOr0 MOKHO BOCIIOJIb30BaThCs ITapaMeTPOM count 1 YCJIOBHBIM BbI-
paskeHneM IJid KaK/10TO U3 peCypCoB:

resource "aws_iam_user_policy_attachment" "neo_cloudwatch_full_access" {
count = var.give_neo_cloudwatch_full _access ? 1 : ©

user = aws_iam_user.example[0].name
policy_arn = aws_iam_policy.cloudwatch_full_access.arn

}

resource "aws_iam_user_policy_attachment" "neo_cloudwatch_read_only" {
count = var.give_neo_cloudwatch_full_access ? @ : 1

user aws_iam_user.example[@].name
policy arn = aws_iam_policy.cloudwatch_read_only.arn

}

ITOT KOJI COJIEPKUT JiBa pecypca aws_iam_user_policy_attachment. ¥ mnepgoro,
KOTOPBIi BhiaeT 1mosnblii goctyn k CloudWatch, ects yenosnoe seipaxenue. Eciu
var.give_neo_cloudwatch_full_access paBHO true, OHO BO3Bpallaer 1, ecau HeT — 0
(aro yactuia if). ¥ cI0BHOE BbIpaskeHNe BTOPOTO Pecypca, KOTOPBIN BbIJIAET AOCTYTI Ha
yTeHwue, JeJaeT Bce HaoOoPOT: ecin var.give_neo_cloudwatch_full_access paBHO true,
OHO BO3BpAIIAET @, ecsii HEeT — 1 (3TO yacTuila else).

ITOT MOAX0/ Xopouio paboraer B cuTyalusdx, Korja BameMmy koay Terraform ne
HY’KHO 3HATh O TOM, Kakas 13 BeToK (if mim else) Ha camoM Jesie BoimomHsIeTcs. Ho
€CJI HYKHO 00paTUThCS K KAKOMY-HUOY/Ib BBIXO[HOMY aTpUOYTy pecypca, KOTOPBII
Bo3Bpalaetcs u3 if uiu else? [IpegcraBbTe, K IPUMEPY, UTO BbI XOTUTE MPEJIOKNATD
I0JIb30BATE/II0 HA BBIOOD /iBa Pa3HBIX CKPHIITA B PaszieJie user_data MoyJist webserver-
cluster. B HacTosimiiee BpeMs MOy b webserver-cluster 3arpyskaeT CKPUNT user-da-
ta.sh U3 UCTOYHUKA /IaHHBIX template_file:

data "template_file" "user_data" {
template = file("${path.module}/user-data.sh")

vars = {
server_port = var.server_port
db_address = data.terraform_remote_state.db.outputs.address
db_port = data.terraform_remote_state.db.outputs.port

}
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CKpI/IHT user-data.sh ceiluac BBITJISAIUT TaK:

#!/bin/bash

cat > index.html <<EOF
<h1l>Hello, World</h1l>

<p>DB address: ${db_address}</p>
<p>DB port: ${db_port}</p>

EOF

nohup busybox httpd -f -p ${server_port} &

Teneps npeacTaBbTe, YTO BbI XOTUTE MMO3BOJUTH HEKOTOPBHIM M3 CBOUX KJIACTEPOB UC-
II0JIb30BATH CJIEAYIONIYIO, 6osee KOPOTKYIO aJIbTepHATUBY II0J] Ha3BaHeM user-data-
new.sh:

#!/bin/bash

echo "Hello, World, v2" > index.html
nohup busybox httpd -f -p ${server_port} &

[l 3arpy3Ku 3TOTO CKPUIITA BaM OHAZ00UTC HOBbII KCTOYHMK JaHHBIX template_
file:

data "template_file" "user_data_new" {
template = file("${path.module}/user-data-new.sh")

vars = {
server_port = var.server_port

}
}

Bormpoc B ToM, Kak pa3pemmuThb Moab30BATENIO MOIYJIS webserver-cluster BRIOpaTh
OJIMH M3 9TUX CKPUTITOB user_data? /{sig nauasna B paitn modules/services/webserver-
cluster/variables.tf MOKHO 106aBUTh HOBYIO GYJIEBY BXOIHYIO TIEPEMEHHYIO:

variable "enable_new_user_data" {
description = "If set to true, use the new User Data script”
type = bool

}

Ecym 6bI BbI HCIIOJIB30BAIN A3BIK IIPOrPAMMUPOBAHNS 00IIET0 HA3HAYEHMST, BbI MOIJIN ObI
pasMecTUTh B KOH(DUTypaIiK 3a1TyCcKa BhIpaskeHue if-else, KOTOPOE BBIOUPAET MEKILY
IByMsI BapuaHnTtamu template_file B user_data:

# I3To npocTo nceBpokon. OH He byaeT pabotaTb B Terraform.

resource "aws_launch_configuration" "example" {
image_id = "ami-@c55b159cbfafelfo"
instance_type = var.instance_type

security_groups = [aws_security_group.instance.id]
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if var.enable_new_user_data {

user_data = data.template_file.user_data_new.rendered
} else {

user_data = data.template_file.user_data.rendered

}
}

YT106BI 3TO Sapa6OTa]IO B HacrosueM koze Terraform, cnavasna HY’KHO BOCITOJIb30BATHCA
MIPUEMOM CUMYJISAIMU BbIpaxkeHus if-else, KOTOPbII MBI pacCCMOTPEJIN paHee, 4TOObI
B UTOTE CO3/laBaJICAd TOJIBKO OJIMH UCTOYHUK JaHHbIX template file:

data "template_file" "user_data" {
count = var.enable_new_user_data ? 0 : 1

template = file("${path.module}/user-data.sh")

vars = {
server_port = var.server_port
db_address = data.terraform_remote_state.db.outputs.address
db_port = data.terraform_remote_state.db.outputs.port

}

}

data "template_file" "user_data_new" {
count = var.enable_new_user_data ? 1 : ©

template = file("${path.module}/user-data-new.sh")

vars = {
server_port = var.server_port

}
}

Ecsin atpu6yT var.enable_new_user_data paBeH true, Oy/JeT co3/laH HCTOUYHUK da-
ta.template_file.user_data_new, HO He data.template_file.user_data. Eciu on
paBeH false, Bce Oyzaer HaobopoT. Bam ocTaercs Jimiib IPUCBOUTH apaMeTpy user_data
pecypca aws_launch_configuration UCTOUHUK JaHHBIX template_file, KOTOpPBI Ha
caMoM jiesie cylecTByeT. 1 aTOro MoKHO BOCIIOJIb30BATHCS €llle OJJHUM YCJIOBHBIM
BbIpaKEHUEM:

resource "aws_launch_configuration" "example" {
image_id = "ami-@c55b159cbfafelfo”
instance_type = var.instance_type

security_groups = [aws_security_group.instance.id]

user_data = (
length(data.template_file.user_data[*]) > ©
? data.template_file.user_data[@].rendered
. data.template_file.user_data_new[@].rendered
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# TpebyeTcAa npu WUCMNONb30BaHMW TPyMnbl aBTOMacwWTabupoBaHWA
# B KOHOUrypauumn 3anycka.
# https://www.terraform.io/docs/providers/aws/r/launch_configuration.html
lifecycle {
create_before_destroy = true

}
3

Pazbepem 1o gacTsm 60IBINOE 3HAUEHNE TapaMeTpa user_data. Brauase B3rssiHuTe Ha
POBEPKY OyJieBa YCIOBUSL:

length(data.template_file.user_data[*]) > ©

Ob6pature BHUMaHKe, 4TO 00a UCTOUHMKA JJAHHBIX UCIIOJIb3YIOT IIapaMeTp count u, CJie-
JIOBATEJIBHO, SIBJISIFOTCSI MACCUBAMH, TOATOMY 1J1sT paGOThI ¢ HUMH HY’KHO UCIIOJIb30BaTh
COOTBETCTBYOIMNH cruHTakcuc. OHAKO ONH W3 HUX nuMmeeT AJuHy 1, a gpyroit — 0,
[I09TOMY Bbl HE MOJKETE HAIIPAMYIO 00paTUTHCS 110 3aJaHHOMY UHEKCY (Halpumep,
data.template_file.user_data[0]), Tak Kak MaCCHB MOXKET OKa3aThCsI MyCcThIM. B ka-
YecTBe PeIeHnsT MOKHO BOCIIOTb30BAThCS BBIPAKEHMEM *, KOTOPOE BCeT/a BO3BPAIaeT
MaccuB (XOTb 1 OTEHIIMATIBHO IIyCTOH ), ¥ 3aTeM ITPOBEPUTH €T0 JIJINHY.

33T€M, YUUTbIBad JJIMHY MaCCHBa, Mbl MOKEM BbI6paTb O/THO U3 CJIEAYIOINX Bpra}I{eHI/IfIZ

? data.template_file.user_data[@].rendered
data.template_file.user_data_new[@].rendered

Terraform BBITIOJHSIET OTIOKEHHOE BBIYUCIIEHIE YCAOBHBIX PE3YIbTaTOB, IOITOMY
3HaveHue true Oy/IeT [OJIyYeHO, TOJBKO eC/IM YCA0BUEe HCTUHHO. B IPOTHBHOM ciiyyae
3HayeHue paBHO false. Takum oOpasom, oOpalieHre K sjieMeHTaM user_data 1 user_
data_new ¢ ungexcom 0 Oyaer 6e30IacHbIM, IIOCKOJIbKY MBI 3HAEM, UTO BBIYMCIEHUIO
IIOJIJIESKUT TOJIBKO BBIPAKEHUE C HEILYCThIM MaCCUBOM.

Moskere Tenepp HonpodoBaTh HOBbIN CKPHIIT II0JIb30BATEIbCKUX JaHHBIX B TECTOBOI
cpeze. /lnst aTOTO IPUCBOIiTE TTapamMeTpy enable_new_user_data B daiiie live/stage/
services/webserver-cluster/main.tf sHauenue true:

module "webserver_cluster" {
source = "../../../../modules/services/webserver-cluster"

cluster_name "webservers-stage"
db_remote_state_bucket = "(YOUR_BUCKET_NAME)"
db_remote_state_key "stage/data-stores/mysql/terraform.tfstate"

instance_type = "t2.micro"
min_size =2
max_size =2
enable_autoscaling = false

enable_new_user_data = true
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B mpombItiieHHOT cpefie MOXKHO OCTaBUTD CTAPYIO BEPCUIO CKPUIITA, YCTAHOBUB MTapaMe-
Tpy enable_new_user_data B daiisie live/prod/services/webserver-cluster/main.tf
3HadeHue false:

module "webserver_cluster" {
source = "../../../../modules/services/webserver-cluster"

cluster_name "webservers-prod"
db_remote_state bucket = "(YOUR_BUCKET_NAME)"

db_remote_state_key = "prod/data-stores/mysql/terraform.tfstate"
instance_type = "m4.large"

min_size =2

max_size = 10

enable_autoscaling = true

enable_new_user_data = false

custom_tags = {
Owner = "team-foo"
DeployedBy "terraform”
}
¥

[Ipumenenue nmapamerpa count U BCTPOEHHBIX (DYHKIUI JIJISI CUMYJISIIIUN BbIPaXKeHUsI
if-else cposHM TPSIBHOMY TPIOKY, HO BTOT MOAXO0J paboTaeT J0CTaToYHO Xopoiio. Kak
BBI MO’KeTe BUIETh B IPUBEJICHHOM 3/1€Ch KOJI€, OH TTO3BOJISIET CKPBITH OT TTOJIb30BaTeIeH
MBJIAIIHIOI0 CI0KHOCTD, YTOObI OHU UMEJIM JIeJI0 C IPOCTHIM ¥ HOHATHBIM API.

YCcnoBHasi 1ormka C UCnosib30BaHNEM
BbipaXkeHui for_each u for

Tenepnb Bbl 3HaeTe, Kak MPUMEHSITh K PecypcaM YCJOBHYIO JIOTHKY C ITOMOIIBIO TTapamMe-
Tpa count, 1 I0ra/ibIBaeTECh, YTO MIOXOKAA CTPATETUsA BO3MOKHA U IIPU UCIIOIb30BaHUN
BBIpakeHus for_each. Ecsim mepenath for_each mycTyio KOJJIEKIHIO, TIOJYYUTCS HOJb
PeCypcoB U HOJIb BJIOKEHHDBIX 6J0KOB. Ho ecsiu KoJuiekiust HemycTast, Oy/ieT co3iaH
OJIVH WJIH HECKOJBKO PECYPCOB U BIOKEHHBIX GJI0K0B. BOTpoc TOIbKO B TOM, Kak
OTIPEIENTNT, TOJIKHA KOJUIEKTINS OBITH yCTON WIH HeT?

B kauecTBe oTBeTa MOKHO OOBEIMHUTD BhIpaskeHUsT for_each u for. Hanpumep, BCrom-
HUTE, KAK MOJ1yJIb webserver-cluster B (paiijie modules/services/webserver-cluster/
main.tf ycraHaBjauBaeT Teru:

dynamic "tag" {
for_each = var.custom_tags

content {
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key = tag.key
value = tag.value
propagate_at_launch = true

}
}

Ecou cincox var. custom_tags 1ycToii, BhIpaskeHuio for_each Heuero nepedbupars, mo-
aTOMY He OY/IET 33IlaHO HY OJIHOTO TeTa. VIHBIMIU CI0BaMU, 37IECH ¥ HAC YIKe eCTh KaKasi-TO
ycoBHas jjoruka. Ho Mbl MojkeM TOWTH fiasibiiie v 106aBUTH K for_each BhIpaskerue for:

dynamic "tag" {
for_each = {
for key, value in var.custom_tags:
key => upper(value)

if key != "Name"

}

content {
key = tag.key
value = tag.value
propagate_at_launch = true

¥

}

BiioskeHnHoe BoIpakeHue for MUKIMUECKU mepebupaer var.custom_tags, mepeBos
Ka)k/loe 3HaYeHne B BePXHUN pernctp (Hampumep, /IJis OJJHOPOJHOCTH ), N UCTIOTb3YeT
YCIOBHYIO JIOTHKY, 4TOOBI OT(HUIBTPOBATH J000# TapaMerp key, paBHbIN Name, Mo-
CKOJIBKY MOJLYJIb YCTaHABJIMBAET CBOIT cOOGCTBEHHBIH Ter Name. DuIbTpalins 3HAYeHU I
B BBIPa)KeHUU for M03BOJIsIeT Peain30BaTh IPOU3BOJIBHYIO YCIOBHYIO JIOTHKY.

Buipaxenue for_each noutu Beerza 6osiee PEANOYTUTEIBHO JIUIS CO3/IaHUsT MHOKE-
CTBEHHBIX KOMWI pecypca 10 CpaBHEHUIO € MMapaMeTpoM count, OTHAKO CJIEyeT OT-
METHUTD, YTO C TOYKH 3PEHUS YCJIOBHOH JIOTHKH IIPUCBanBaHue count 3HaYeHnii © nin 1
00BIYHO OKasbIBaeTcs GoJiee MPOCThIM, YeM HasHaueHue for_each mycroii/HemycToi
KOJLIEKIIUU. B CBsI31 ¢ 3TUM mapameTp count ciieyer g00aBJIsTh JIJIsl yCIOBHOTO CO3/1a-
HUS PECYPCOB, TOT/Ia Kak for_each Jiydliie MOAXOIUT JIJist TIOOBIX APYTUX BUOB [IUKJIOB
11 YCJIOBHBIX BbIPasKeHUI.

YCNOBHbIE BbIPAXXEHWUS C UCMOJSIb30BaHMEM
CTPOKOBOM AMPEKTMBSI if

Panee B 970l r71aBEe MBI yKa3bIBaJAN CTPOKOBYIO IMPEKTUBY /IJIST BBITTOJTHEHUS ITUKJIOB
BHYTPH CTPOK. Terepb paccMOTPUM ellle OfIHY:

%{ if <CONDITION> }<TRUEVAL>%{ endif }
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CONDITION — 3T0 JitoO0€e BhIpaKeHe, BO3Bpalamiiee OyIeBo sHadeHue, a TRUEVAL — BbI-
paskeHue, KOTOPOe HY;KHO BBIBECTH, ecJii CONDITION paBHoO true. [Tpu skelmaHUU MOKHO
TakKe 106aBUTH OJI0K else:

%{ if <CONDITION> }<TRUEVAL>%{ else }<FALSEVAL>%{ endif }

FALSEVAL — 3TO BBIpasKeHUe, KOTOpOe BBIBOAUTCH, ecau CONDITION paBHO false. Ha-
IpuMep:

variable "name" {
description = "A name to render"
type = string
¥
output "if_else_directive" {
value = "Hello, %{ if var.name != "" }${var.name}%{ else }(unnamed)%{ endif }"

}

Ecim BeImoTHUTL KOMaH Ty terraform apply, IPpUCBOUB World iepeMeHHOI name, TTOJTy-
YUTCS CJIeyrolee:

$ terraform apply -var name="World"

Apply complete! Resources: @ added, @ changed, © destroyed.
Outputs:

if_else_directive = Hello, World

Ecau BBITOTHUTE KOMaHy terraform apply, IPHCBOUB IIepEMEHHON name MyCTYIO
CTPOKY, pe3yJibTaT OyIeT TaKiM:

$ terraform apply -var name=
Apply complete! Resources: @ added, @ changed, © destroyed.
Outputs:

if_else_directive = Hello, (unnamed)

Pa3BepTbiBaHNE C HY/IEBLIM BPEMEHEM NMPOCTOS

Urax, y Bammux MotyJieii ectb ipocTtoii n mousatHeiii API 17151 pazBepThiBanus kiacrepa
Beb-cepBepoB. Tereph BO3HUKAET BAKHBIN BOTIPOC: KaK BbI OyieTe 0OHOBIIST 9TOT KJTa-
crep? To ectb Kak Bbl passepHere B HeM HOBbII 06pa3 AMI (Amazon Machine Image)
MocJie BHECEHMsT M3MEHeH T B ¢BOM Kox? U Kak aTo cenath TakuM 06pa3oM, 4ToOb!
[0JIb30BATENN He oIy THJIK T1epebou B paboTe?
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Jlnst Havasma 06paz AMI HyKHO cjiesiaTh JOCTYITHBIM B BUJIE€ BXOJHOU MepeMEHHON
B (hailie modules/services/webser-vercluster/variables.tf. B peanbHbIx clieHa-
PUSIX UCTIOJIB30BAHUS ATOTO OBLIO GBI JOCTATOYHO, TIOCKOJIBKY KOJI CAMOTO BeG-cepBepa
Haxoauicst 661 8 AMI. Ho B Hammx yrmpoIrieHHbIX IpuMepax Bech KoJl Beb-cepBepa pas-
MellleH B CKPUIITEe M0JIb30BATEIbCKUX JAHHBIX, a B kKauecTBe AMI npumMensiercs cra-
naptHblii o6pas Ubuntu. ITepexox Ha apyryio Bepcuto Ubuntu Gyzer He ouenb xopouiei
JIEMOHCTpAIHei, TT0aToMy, TOMUMO HOBOH BXO/IHOH rtepeMeHHO# ¢ AMI, MoxHO Takske
n06aBUTH BXOAHYIO TTEPEMEHHYIO /IJIsT UBMEHEHUST TEKCTA, KOTOPBIN CKPUIIT MOJTb30Ba-
TeJIbCKUX JaHHBIX BO3BpaIiaeT u3 cBoero ogHoctpounoro HTTP-cepsepa:

variable "ami" {

description = "The AMI to run in the cluster"
default = "ami-@c55b159cbfafelfo"
type = string
}
variable "server_text" {
description = "The text the web server should return”
default = "Hello, World"
type = string
}

Korzma Mbl ynpaskHSAINCH ¢ BhIpaXKeHUSIMU if-else, BbI CO3/IaJIN /[BA CKPUIITA TTOJTH30-
BaTEJbCKUX JIaHHBIX. BHOBb MX 06BbEeMHUM, YTOOBI HE YCJIOKHITH HaIly 3a1a4dy. Bo-
MEPBBIX, YAAJIUTE BXOIHYIO TEPEMEHHYIO enable_new_user_data u3 aiisa modules/
services/webserver-cluster/variables.tf. Bo-BTOpbIX, yaanure u3 (aiina modules/
services/webserver-cluster/main.tf pecypc template_file mojg HasBaHUEM user_
data_new. B-Tperbux, octaBasich B TOM e aitie, 00HOBHUTE APYToii pecypc template_
file ¢ uMeHeM user_data, 4TOObBI HOJIbIIE HE MCIIOIH30BATh BXOMAHYIO IIEPEMEHHYIO
enable_new_user_data, u 106aBbTe B €ro OJIOK vars HOBYIO BXOAHYIO IIEPEMEHHYIO
server_text:

data "template_file" "user_data" {
template = file("${path.module}/user-data.sh")

vars = {
server_port = var.server_port
db_address = data.terraform_remote_state.db.outputs.address
db_port = data.terraform_remote_state.db.outputs.port

server_text = var.server_text

}
}

Tenepb HYKHO cieaTh Tak, uToObl bash-ckpunt modules/services/webserver-
cluster/user-data.sh ncnosb3oBas 9Ty mepeMeHHyIo server_text B Tere <hl>, KOTO-
PBbIil OH BO3BpalIaeT:
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#!/bin/bash

cat > index.html <<EOF
<h1>${server_text}</h1l>

<p>DB address: ${db_address}</p>
<p>DB port: ${db_port}</p>

EOF

nohup busybox httpd -f -p ${server_port} &

Haxkowner, Halimute koHuUTypanuio 3amycka B daiine modules/services/webserver-
cluster/main.tf, npucBoiiTe mapameTpy user_data ocTaBIINKCSI UICTOUHUK template_
file (TOT, YTO C UMeHEM user_data) U yCTAaHOBUTE HOBYIO BXO/HYIO IIepEMEHHYIO ami
napamMeTpy image_id:

resource "aws_launch_configuration" "example" {
image_id = var.ami
instance_type = var.instance_type

security _groups = [aws_security_group.instance.id]
user_data = data.template_file.user_data.rendered

# TpebyeTcs nMpu WCMONb30OBaHUM TPYNMbl aBTOMacWTabupoBaHWA B KOHPUIrypauuu 3anycka.
# https://www.terraform.io/docs/providers/aws/r/launch_configuration.html
lifecycle {

create_before_destroy = true

}
}

Tenepn B TecToBOII cpesie (live/stage/services/webserver-cluster/main.tf) MOXKHO
YCTAaHOBUTH HOBBIE TTapaMeTphl, ami 1 server_text, 1 y1aanuTh enable_new_user_data:

module "webserver_cluster" {

source = "../../../../modules/services/webserver-cluster"

ami = "ami-@c55b159cbfafelfo"

server_text = "New server text"

cluster_name = "webservers-stage"

db_remote_state_bucket = "(YOUR_BUCKET_NAME)"

db_remote_state_key = "stage/data-stores/mysql/terraform.tfstate”
instance_type = "t2.micro"

min_size =2

max_size =2

enable_autoscaling = false

}

B atom koze ucnonbsyercsa Tot ke AMI-o6pas Ubuntu, Ho y server_text Teneps HOBOe
3Hauenue. Ecin BbITOJHUTD KOMaHy plan, JOJIKEH IOJIYYNUTLCS TAKOM pe3yJibTaT:
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Terraform will perform the following actions:

# module.webserver_cluster.aws_autoscaling_group.ex will be updated in-place
~ resource "aws_autoscaling_group" "example" {
id = "webservers-stage-terraform-20190516"
~ launch_configuration = "terraform-20190516" -> (known after apply)

(...)

# module.webserver_cluster.aws_launch_configuration.ex must be replaced

+/- resource "aws_launch_configuration" "example" {
~ id = "terraform-20190516" -> (known after apply)
image_id = "ami-@c55b159cbfafelfo"
instance_type = "t2.micro"
~ name = "terraform-20190516" -> (known after apply)
~ user_data = "bd7c0a6" -> "4919a13" # forces replacement

(...)

Plan: 1 to add, 1 to change, 1 to destroy.

Kax Bumure, Terraform xouer BHeCTH JiBa MIBMEHEHUST: 3AMEHUTD CTAPYIO KOH(PHUTYPAIIHIO
3aITyCKa HOBOM ¢ OOHOBIIEHHBIM TI0JIEM user_data 1 MOAU(DUITIPOBATD YIKE MMEIOTITYIOCST
TPYIITY aBTOMACIITaOMPOBAHUS TAK, YTOOBI OHA CCHLIANACH HA HOBYIO KOH(DUTYPAIIHIO
3armycka. [IpobsemMa B TOM, 9TO BO BTOPOM CJIy4ae H3MEHEHUsI He BCTYIISIT B CHILY, TIOKA
ASG ne zanyctut HoBbIe cepBepbl EC2. Kak ke 3actaButbh ASG ux pasBepHyTb?

Kak BapuanT, Bbl MO;keTe YHUUTOKUTD Tpyny ASG (Hampumep, ¢ TOMOIIbIO KOMaH bl
terraform destroy) 1 3aTeM cO3/IaTh ee 3aHOBO (CKa’keM, BBITIOTHUB terraform apply).
Ho npob6iiema aToro criocoba B TOM, 4TO MOCJIE yAaJeHUs cTaporo akseMiuisipa ASG u 10
3arpysKku HOBOTO BAlIM TOJB30BaTEN Gy/IyT UCIBITHIBATH mepebon B pabore. BmecTo
3TOTO JIyYIlle C/IETIATh PA3BEPMbIBAHUE C HYJLEBbIM 8peMEHeM npocmost. [11s 9TOTo HYKHO
cHauasa co3zath HoByIo Tpyminy ASG u 3aTeM yaiuThb crapyio. OKa3biBaeTCs, UMEHHO
9TO JleJIaeT IapaMeTp JKU3HEHHOTO IIUKJIA create_before_destroy, ¢ KOTOPBIM BBI BIIEP-
BbI€ CTOJIKHYJINCH B IyiaBe 2. PaccMOTpuM, Kak OPraHu30BaTh Pa3BEPThIBAHUE € HYJIEBBIM
BpeMeHeM TIPOCTOST, UCTIOJIb3YsI ATOT MapaMeTp JKU3HEHHOTO MTKJa',

1. Ckoudurypupyiire napamerp name mast ASG tak, 4ToObI OH HAIIPSMYIO 3aBICEN OT
nMeHH KoHburyparmu 3amycka. [Ipu kaskiom usmenenuu aToi konguryparum (Ko-
TOPOE IIPOUCXOAUT B pesyibrare 0OHoBAeHUsS AMI Min 110/1b30BaTeNbCKUX JaHHBIX )
OyJIeT MEHATHCS U ee HasBaHue, a BMecTe ¢ HuM 1 uMst ASG. 1o sacrasut Terraform
3aMEHUTH TPYTITY aBTOMACIITAGUPOBAHYS.

! Aropom atoil meroauku spstercs [Ton Xunse (bit.ly/2lksQgv).
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2. TIpucsoiite true mapameTpy create_before_destroy rpymimbst ASG, 4ToObI KaKIblil
pas, KoT/ia ee HY)KHO 3aMeHUThH, cucteMa Terraform cHavama co3maBaia ee 3aMeny,
7 TOJIBKO TTOTOM Y7QJIs1/Ia OPUTHHAL.

3. Ilpucsoiite mapamerpy min_elb_capacity rpynnbsl ASG 3HaueHue min_size, mpu-
HaJIexkalnee Kiracrepy. baarogaps atomy, mpesk/e 4eM YHUUTOXKATh OPUTHHAJ,
Terraform Oyzer saTh, MOKa KaK MHUMYM min_size cepBEPOB U3 HOBOW TPYIIIIbI
ASG He npoiiyT poBepky paborocrocobHoctr B ALB.

Tak Io/KeH BBIMVIAAETh OOHOBJIEHHBI pecypce aws_autoscaling_group B (aiiie modules/
services/webserver-cluster/main.tf:

resource "aws_autoscaling_group" "example" {
# Co3paeM ABHYW 3aBUCUMOCTb OT WMMEHM KOHGUrypauuu 3anycka,
# 4TOObL BMecTe C Heill 3ameHAanacb U rpynna ASG
name = "${var.cluster_name}-${aws_launch_configuration.example.name}"

launch_configuration = aws_launch_configuration.example.name
vpc_zone_identifier data.aws_subnet_ids.default.ids
target_group_arns [aws_1b_target_group.asg.arn]
health_check_type "ELB"

min_size = var.min_size
max_size = var.max_size

# Xpem, noka npoBepky paboTocnocobHOCTU He MponaeT Kak MUHUMYM
# CTOnNbKO cepBepoB, MpexAe YemM CYMTaTb 3aBeplleHHbIM pa3BepTbiBaHWe ASG
min_elb_capacity = var.min_size

# MNpu 3ameHe 3Toi rpynnbl ASG CHavyana co3haeM ee HOBYW BepcCul
# n TONbKO NOTOM yAaanfem cTapyk
lifecycle {

create_before_destroy = true

}

tag {
key = "Name"
value = var.cluster_name
propagate_at_launch = true

}

dynamic "tag" {
for_each = {
for key, value in var.custom_tags:
key => upper(value)
if key != "Name"

}

content {
key = tag.key
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value
propagate_at_launch

}

tag.value
true

}
}

EcJii cHOBa BBITIOJIHUTD KOMAH/Ty plan, pe3yJibrar OyieT IPUMEPHO TAKUM:

Terraform will perform the following actions:

# module.webserver_cluster.aws_autoscaling_group.example must be replaced

+/- resource "aws_autoscaling_group" "example" {
~ id = "example-2019" -> (known after apply)
~ name = "example-2019" -> (known after apply) # forces replacement

(..)
}

# module.webserver_cluster.aws_launch_configuration.example must be replaced

+/- resource "aws_launch_configuration” "example" {
~ id = "terraform-2019" -> (known after apply)
image_id = "ami-@c55b159cbfafelfo”
instance_type = "t2.micro"
~ name = "terraform-2019" -> (known after apply)
~ user_data = "bd7c@a" -> "4919a" # forces replacement

(...)
}

(...)

Plan: 2 to add, 2 to change, 2 to destroy.

I'maBHoe, Ha YTO cireayeT 0OpaTUThL BHUMAaHKE, — 9TO CTPOKa forces replacement Ha-
TPOTUB MapaMeTpa name pecypca aws_autoscaling_group. ITo o3radaer, uto Terraform
3aMEHUT 3TOT pecypc HOBOH rpymoit ASG ¢ HoBbiM 00pazoM AMI wiin HOBBIMU MOJTb-
30BaTEIbCKUMH JIAHHBIMU. BbITIoHUTE KOMaHy apply, 4ToObl HHUIIUUPOBATH PAa3Bep-
THIBAHIE, W TPOCTEIUTE 32 TEM, KaK ITOT TIpotiecc paboTaer.

Cravasa y Hac 3aryineHa opuruaaabias rpytmna ASG, ckaskem, Bepcun v1 (puc. 5.2).

Bbl 060HOBIIsIETE HEKOTOPBIE ACIIEKThI KOHMUrypalu 3airycka (HarpuMmep, nepexoinTe
Ha 06pa3 AMI ¢ KozoM Bepcun v2) U BbIIOJIHSIETe KOMaHAy apply. DTo 3acTaBjsier
Terraform mayarp mpoiece pasBepThiBaHUs HOBOTO 9K3eMILIstpa ASG ¢ KogoM Bepcun
v2 (puc. 5.3).

[Toce 1-2 munyT cepBepst B HOBOH rpytiie ASG 3aBepimim 3arpy3sKy, MOIKIIOYNINCH
K 6ase JMaHHBIX, 3aperucTpupoBannuch B ALB u Hauagm mpoxoauTh MpoBepKy paboTo-
criocobroctu. Ha atom atane obe Bepcun Barero npuiaoxenus, vl u v2, paboraior
MapasieabHo, M TO, KaKyio 13 HIX BUIHUT TTOJTh30BATENh, 3aBUCUT OT TOTO, Kyna ALB
HATIPABILI €T0 3armpoc (puc. 5.4).
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Puc. 5.2. CHauana y Bac ecTb ucxogHas rpynna ASG,
BbINOMHSIOLLAs koA Bepcun v1
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Puc. 5.3. Terraform HaumMHaeT pa3BepTbiBaHNE HOBOrO 3k3eMnnsipa ASG

C KOLIOM Bepcum v2
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Puc. 5.4. CepBepbl B HOBOM rpynne ASG 3arpy3unvcb, NOAKIOUUAUCh K BJl, 3aperncTpyupoBanuch
B ALB v Hauanu obcnyxuneaTtb 3anpochl
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[ocaie Toro, kKak min_elb_capacity cepBepoB u3 kiactepa ASG Bepcun v2 3aperucTpu-
poBanioch B ALB, Terraform mauntaer yaamusts crapyio rpymny ASG. Cravana oTMerns-
etcst ux peructpanusi B ALB, a 3atem onu Beiksogaorest (puc. 5.5).

UYepes 1-2 munyThl ctapas rpynna ASG ucuesHeT, U y Bac OCTaHETCS TOJIBKO BEPCUS V2

BaIllero IpUJIoKeHust B HoBoM ak3emiuisipe ASG (puc. 5.6).

Becn mporiece y Bac Bcerga OyayT octaBathest paboune cepBepbl, 00CTyKUBAIOIINE 3a-
npocsl 0T ALB, noaromy mnipocros He Habmogaercs. OtkpeiB URL-azpec ALB B cBoeM

Gpaysepe, BbI JIOJKHBI YBUIETH YTO-TO TIOXOKee Ha puc. 5.7.

Monb3oBaTenb

Puc. 5.5. CepBepbl U3 cTapolt rpynnbl ASG HaUMHAIOT BbIK/OUATbCS!

Elastic
Load
Balancer

Fpynna
aBTOMacLUTabupoBaHus

»

CepBep
EC2

'

Cepsep
EC2

‘

pynna
aBTOMacLuTabupoBaHus
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Monb3oBaTtenb

Puc. 5.6. Tenepb ocTaeTcs Tonbko HoBas rpynna ASG, KOTOpas BbIMOMHSAET KOA BEPCUM V2

Elastic
Load
Balancer

MySQL
B RDS

»

Cepsep
EC2

'

Cepaep
EC2

‘

pynna
aBTOMacLITabupoBaHus

[Momyunnocs! Cepsep ¢ HOBBIM coobiieHreM ObLT pa3BepHyT. MojkeTe POBECTH yBJIe-
KaTeJbHBII 9KCTIEPUMEHT: BHECUTE ellle OZIHO M3MEHEHHe B TapaMeTp server_text (Ha-
puMep, TTOMEHsIHTE TEKCT Ha foo bar) 1 BBITIOJIHUTE KOMaHLy apply. Eciu BbI paboraere
B Linux/Unix/OS X, MokeTe OTKPbBITh OT/EJIbHYIO BKJIAJKY TEPMUHAIA U 3AITyCTUTh
OZIHOCTPOUHBIH bash-ckpurIT, KOTOPHI GyAET IUKINYECKU BBI3BIBATH curl, 0Opamasch
k ALB pa3 B cekyH/Iy. ITO HATJISHO [TPOJEMOHCTPUPYET, KaK IIPOUCXOUT Pa3BEPThI-
BaHMe C HYJIEBBIM BPEMEHEM TIPOCTOSI:

$ while true; do curl http://<load_balancer_url>; sleep 1; done
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L] © D) eutputhtm b Yevgeniy

C' D http://terraform-asg-example-123.us-east-1.elb.amazonaws.com (o |

New server text

DB address: tf-2016111123.cowu6mts6srx.us-east-1.rds.amazonaws.com

DB port: 3306

Puc. 5.7. HoBblIll KoZ yXXe pa3BepHyT

I'me-To Ha TPOTSZKEHNN TTEPBOIT MHYTBI OTBET JI0JIKEH OCTABAThCS IPEKHNM: New server
text. 3aTeM BBl 3aMETUTE yepejgoBaHue New server text u foo bar. 3HauuT, HOBBIE
cepBepbl 3aperucrpuposanuch B ALB u npouwm nmposepky paborocnocobHoctu. Ere
yepe3 MUHYTY coo0lieHre New server text HCYe3HET, U BbI OyjeTe BUAETh TOJBKO f0o
bar. 910 03HauaeT, uTo crapas rpynna ASG 6blia oTkIoueHa. Boisog Gy/ieT BHITISAAETD
TIPUMEPHO TaK (71T SCHOCTHU ST BBIBOXKY TOJIBKO COJIEPKIMOE TETOB <h1>):

New server text
New server text
New server text
New server text
New server text
New server text
foo bar
New server text
foo bar
New server text
foo bar
New server text
foo bar
New server text
foo bar
New server text
foo bar
foo bar
foo bar
foo bar
foo bar
foo bar
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¥ 3TOTO0 MOJIXO/A €CTh eIIle OIHO MTPEUMYTIIECTBO: €CTM BO BPeMs Pa3BEPThIBAHUS YTO-TO
noizier He tak, Terraform aBromMarnyeckn oTKaTUT Bee Hasal. Harnpumep, ecim B Bepcun
V2 Balllero MpuIoKeH st 0Ty IeHa OlOKa, U3-3a KOTOPOI OHO HE MOJKET 3arpy3HUThCs,
cepsepsl U3 HOBOI rpytnbl ASG He OyayT sapeructpuposaibl B ALB. Terraform Gyer
JKIaTh pEerUCTpanny min_elb_capacity cepBepoB 13 ASG v2 Ha MIPOTSKEHUH OTpe3Ka
BpeMeHHU JUIMHON wait_for_capacity_timeout (110 ymosuanuio fgecatb MuHyT). [locse
HTOTO Pa3BePThIBAHKE CUUTAETCS HeyIauHbiM, cepBepbl ASG v2 ynasstorest, a Terraform
3aBepiaer paboty ¢ omubKoil (TeM BpeMeHeM Bepcust V1 Ballero npusiosKeHust TTpoIoI-
JKaeT HOpMaJIbHO paboTaTh B OpUrHHaIbHOMU rpymne ASG).

MoaBoaHble KaMHM Terraform

[Tocae paccMOTpeHust BCEX STUX COBETOB M MPUEMOB CTOUT CAeJIaTh IIar Hasaj U Bbl-
JENTH HECKOJBKO MOABOAHBIX KAMHEH, BKJIIOUAs T€, YTO CBSA3AHBI C IIMKJIAMU, BbIPa-
JKEHMAMM if U MeTOJMKaMU Pa3BepThIBaHUS, a TakKe ¢ OoJiee o0IuMu npobieMamu,
KoTopble Kacaiotcs Terraform B resom:

QO mapaMeTpbl count 1 for_each MMEIOT OrpaHUYEHUS;

OTPaHWYCHUS PA3BEPTHIBAHUN C HYJIEBBIM BPEMEHEM IIPOCTOS;

JlaxKe XOpOH_H/Iﬁ TIJIaH MOJKET OKa3aTbCA HEY/IaYHbIM;

pe(l)aKTOpI/IHI‘ MOJKET UMETDHb CBOM ITO/IBOXH;

O 00O

OTJIOKEHHAs COIVIaCOBAHHOCTD COTJIACY€TCs... C OTJIaraTeJIbCTBOM.

MapameTpsbl count un for_each nmeloT orpaHnyeHus

B npumepax 7ol rmaBbl apaMeTp count U BhIpakeHue for_each aKTUBHO ITPUMEHS-
I0TCS B ITUKJIAX U YCJIOBHOH ornke. OHI XOPOTIo cebst TTOKa3bIBAIOT, HO Y HUX €CTh /[BA
BaJKHBIX OTPAHUYEHMUST, O KOTOPBIX HEOOXOMMO 3HATh.

O B count u for_each Hesb3s CCHIIATHCS HU HA KaKWe BBIXOJHBIE TIepeMEeHHbIE pe-
cypca.
Q count u for_each Heb3sd UCTOJIB30BATh B KOH(DUTYPAITNN MOTYJIA.

PaCCMOTpI/IM X I10 oUepean.

B count u for_each Henb3sa ccbinatbes
HW Ha Kakue BbIXOAHbIE NEPEMEHHbIE pecypca

[IpencrasbTe, 4TO HYKHO pa3BepHYyTh HecKoJbKO cepBepoB EC2 1 1o kakoii-To mpuynHe
BbI He XOTUTE UCI0/b30BaTh ASG. Baiir Ko MoKeT ObITh TAaKUM:
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resource "aws_instance" "example_1" {

count =3
ami = "ami-0@c55b159cbfafelfo”
instance_type = "t2.micro"

}

IMockombKy MapaMeTpy count MPUCBOEHO CTATHYECKOE 3HAYEHIE, HTOT KO/ 3apaboTa-
et 6e3 mpobJieM: KOT/Ia BbI BBIITOJHHUTE KOMaH/y apply, oH coszacT Tpu cepBepa EC2.
Ho ecim Bam 3aX0Tes10Ch Pa3BepHYTH MO OJHOMY CepBEPY B KaK/ON 30HE TOCTYITHOCTH
(Availability Zone wiu AZ) B pamkax tekyiero peruoia AWS? Bbl Moskere cenaTh
TaK, YTOObI Balll KOJ| 3arPy31JI CIIMCOK 30H M3 UCTOYHMKA JaHHBIX aws_availability
zones M 3aTeM «IIUKJIMYECKU» ITPOIIEJICS Mo KaKI01 U3 HUX 1 co3/iajl B Heii cepBep EC2,
HCIOJIB3YS lIapaMeTp count U IOCTYII K MACCUBY 110 MH/IEKCY:

resource "aws_instance" "example_2" {

count = length(data.aws_availability zones.all.names)
availability zone = data.aws_availability_zones.all.names[count.index]
ami = "ami-@c55b159cbfafelfo”

instance_type = "t2.micro"

}

data "aws_availability_ zones" "all" {}

ITOT KO/l TOKE OYET IPEKPacHO paboTarh, MOCKOJBKY TlapaMeTp count MoxeT 6e3
npobJIeM CChIIaThCsl HA UCTOUHUKN HaHHBIX. Ho 4TO poM30iaeT, ecii KOJMIeCcTBO
CEPBEPOB, KOTOPbIE BaM HYKHO CO3/[aTh, 3aBUCUT OT BBIBOJIa KAKOTO-TO pecypca? Utodbt
9TO TIPOJIEMOHCTPUPOBATH, IIPOIIE BCETO B3SATh pecypc random_integer, KOTOPBIN, KaK
MOJKHO JIOTAJIaThCs 1O HA3BAHWIO, BO3BPAIIAET CJAyUJaltHOE TIeJI0e YNCJIO:

resource "random_integer
min = 1
max = 3

num_instances" {

}

ITOT KO/l reHepupyeT caydaitnoe uncsio ot 1 10 3. [locMoTpuM, U4TO CIYyIUTCS, €CTTU MBI
MTOTIBITAEMCS MICITOJIBb30BATDh BBIBOJ result 9TOro pecypca B ImapaMmeTpe count pecypca
aws_instance:

resource "aws_instance" "example_ 3" {

count = random_integer.num_instances.result
ami = "ami-@c55b159cbfafelfo”
instance_type = "t2.micro"

}

EcJii BBIIOJTHUATS JIS 9TOTO Kofia terraform plan, IIOJYYHTCS CIIEAYOIIAs OIMOKA:

Error: Invalid count argument

on main.tf line 30, in resource "aws_instance" "example_3":
30: count = random_integer.num_instances.result
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The "count" value depends on resource attributes that cannot be determined
until apply, so Terraform cannot predict how many instances will be created.
To work around this, use the -target argument to first apply only the
resources that the count depends on.

Terraform Tpebyer, uTo6bI count 1 for_each BBIUNCIISINCE Ha HTATE TUIAHUPOBAHUSA, 10
COBJIAHUS TN U3MEHEH VST KAKUX-JTO0 PecypcoB. ITO 03HAYAET, 4TO count 1 for_each
MOTYT CCBIJIATHCS HA JIUTEPAJBI, TEPEMEHHbIC, ICTOUHNUKH JIAHHBIX U JIa’Ke CIIICKU pe-
cypcoB (ITpH YCJIOBUH, YTO UX JUVIMHY MOKHO OIPEEJIUTD BO BpeMs TJIAHNPOBAaHNA ), HO
He Ha BbIYUCJISIeMble BbIXO/IHbIE IIepeMeHHbIe pecypca.

count u for_each Henb3a MCNob30BaTh
B KOHUrypauum moayns

Korma-uubyip y Bac MOJKeT MOSABUTHCS coOa3H 106aBUTH mapaMeTp count B KOH(U-
Typary MOJTYJIST:

module "count_example" {
source = "../../../../modules/services/webserver-cluster"

count = 3

cluster_name "terraform-up-and-running-example"
server_port 8080
instance_type = "t2.micro"

}

ITOT KOJI TILITAETCS UCTIOJAB30BATh count BHYTPU MOJYJIst, YUTOOBI CO3/[aTh TPH KOTIUU
pecypca webserver-cluster. Vi1, BO3MOXKHO, BaM 3axo4eTcs c/le1aTh IOJAKII0YeHne
MOJLYJISt OIIIIUOHAIBHBIM B 3aBUCHMOCTH OT KaKOTO-HUOY/Ib OyJieBa yCIOBUsI, IPUCBOUB
ero mapameTpy count 3HadeHwe 0. Takoil Koy Gy/ieT BBITJISIIETh BIOJIHE PA3yMHO, OJIHAKO
B pe3yJibTaTe BBIIOJHEHNUs terraform plan BbI OJTYYUTE TAKYIO OMIHOKY:

Error: Reserved argument name in module block

on main.tf line 13, in module "count_example":
13: count = 3

The name "count" is reserved for use in a future version of Terraform.

K coxanenuo, na moment Boixoza Terraform 0.12.6 ucrosnb3osanue count umu for_each
B pecypce module He nojepskuBaercsi. CorsacHo 3ameTkam o Boirycke Terraform 0.12
(http://bit.ly/3257bv4) kommanust HashiCorp mianupyer 106aBUTh 3Ty BO3SMOKHOCTbD B Oy-
IIyTIeM, TI03TOMY, B 3aBUCIMOCTH OT TOTO, KOT/IA BbI YATAETE 3Ty KHUTY, OHA YKE MOXKET
ObITh rocTymHA. UT0OBI y3HATH HABEPHSIKA, MOUNTAlTE KypHat usMenenuil Terraform
110 azpecy https://github.com/hashicorp/terraform/blob/master/CHANGELOG.md.
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OrpaHuyeHunst pa3BepTbiBaHUM
C HyNeBbIM BPEMEHEM MPOCTOS

WcnonbsoBanue 6/10Kka create_before destroy B coueranun ¢ ASG apisercs or-
JINYHBIM PEeNIeHNeM JIJII OPTaHU3aIN Pa3BePThIBAHUIT C HYJIE€BBIM BPEMEHEM IPO-
CTOsI, €CJIM HE CYUTATh OJIMH HIOAHC: MPAaBUJIA aBTOMACIITAOUPOBAHUS TIPU TOM HE
nojanepxuBaTest. Vliu, ecaun ObTh O0oJiee TOUHBIM, 9T0 cOpackiBaeT pazmep ASG 006-
PATHO K min_size MpW KakJIOM Pa3BEPTHIBAHUM, YTO MOKET CTaTh MPOOJIEMOT, eciin
BBl UCIIOJIb30BAJIM TIPABUJIA aBTOMACIITAOUPOBAHUS IJIsT YBEJIUUCHUS KOJTUUECTBA
3aITyIIeHHBIX CEPBEPOB.

Hamnpuwmep, MostyJib webserver-cluster cofepXuT 1mapy pecypcoB aws_autoscaling_
schedule, KoTopbie B 9 yTpa yBeJIMUUBAIOT KOJTMYECTBO CEPBEPOB B KJIacTepe C IBYX
110 mecATH. Ecsii BBITIOJMHUTH pa3BepThiBaHme, cKaxkeM, B 11 yTpa, HoBasg rpynmna ASG
3arpysuTCS HE C IeCATHIO, a BCEIro C ABYMsI cepBepaMu U Oy/IeT 0CTaBaThCsl B TAKOM CO-
CTOSTHUM JI0 9 yTpa CJIeIyIONIero /IHS.

ITO OrpaHIIeHIIe MOKHO 0OOUTH HECKONBLKUMHU MY TSIMU.

O [MTomensars mapameTp recurrence B aws_autoscaling_schedule ¢ @ 9 * * * («3a-
MycKaTh B 9 yTpas) Ha UTO-TO BPOJE 0-59 9-17 * * * («3aIlyCKaTh KaXkKAyI0 MUHYTY
¢ 9 yrpa o 5 Beuepas ). Eciiu B ASG yike ecTb fecsITh CEPBEPOB, TIOBTOPHOE BBITIOJI-
HEHE 9TOTO TPABIJIA ABTOMACIITAONPOBAHIUS HIYETO HE M3MEHHT, UTO HAM U HYKHO.
Ho ecam rpynna ASG passepHyTa cOBCeM HEIaBHO, 9TO [IPABUJIO TapaHTUPYET, YTO
MaKCUMYM 4epe3 MUHYTY KOJIMYECTBO €€ CEPBEPOB IOCTUTHET JIECATH. ITO HE COBCEM
BJIETAHTHBIN MIOXO/I, U GOJIBIIINE CKAYKH C JIECSITH [I0 IBYX CEPBEPOB U 0OPATHO TOKE
MOTYT BBI3BaTh MPOGJIEMBI Y TIOJIb30BATEEH.

O Coszaarb MOJIb30BATEIBCKUIM CKPUIIT, KOTOPBIN mpuMenser AP AWS misa onpene-
JIEHUS KOJTMYECTBA aKTUBHBIX cepBePOB B ASG, BbI3BATH €T0 C TTOMOII[HIO BHEIITHETO
MCTOYHUKA JAHHBIX (CM. TyHKT «BHENTHNIT MCTOYHUK JJAHHBIX» Ha C. 249) u nipnu-
CBOUTD llapaMeTpy desired_capacity rpymnisl ASG 3HaueHue, BO3BpalleHHOE 9TUM
ckpuntoM. Takum oOpasoM, KasKablii HOBbII ak3emmaap ASG Bcerma Oyzer sairy-
CKaTbCS € TOU K€ eMKOCTBIO, 4YTO U cTapblil. HemocTtatok B TOM, 4TO NpuMeHeHUe
MOJIb30BATEIbCKIX CKPUIITOB YXY/IIIAET IEPEHOCUMOCTD Barrero koja Terraform
U YCTTOXKHSIET €T0 00CTYKUBAHNE.

Koneuno, B ueasie B Terraform josmkHa ObITH BCTPOEHHAS MOJIEPKKA Pa3BEPThIBAHMIA
C HYJIEBBIM BPEMEHEM TIPOCTOSI, HO 110 cocTosiHmo Ha Mail 2019 roa komania HashiCorp
He IJTAaHUPOBaJa 100aBJISITh 3TY (DYHKIIMOHAIBHOCTD (TTOAPOOHOCTH — 110 ajipecy git-
hub.com/hashicorp/terraform/issues/1552).
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KOppeKTHbIl‘;I nnaH MoXeT ObITb HEyAa4YHO pean30BaH

WMuoraa 1mpu BBITIOJHEHUU KOMAH/IBI plan TOJydaeTcst BIIOJIHE KOPPEKTHBIH TIJ1aH pas-
BEPThIBaHUA, OJHAKO KOMaHa apply Bosspaiaer omuoOky. Ilompobyiire, Kk mpuMepy,
n00aBUTH PECYpPC aws_iam_user ¢ TeM jKe MMEHEM, KOTOPOe Bbl MCIIOJIb30BaIN [IJIs1
nosb3oBaresis IAM, co3ranHoro Bamu patee B riaBe 2:

resource "aws_iam_user" "existing_user" {
# MoAacTaBbTe coAa UMA yxe cyluecTBywlwero nonb3osatena IAM,
# 4TO6bI MOMpaKTMKOBaTbCA B MCMOMb30BaHWM KoMmaHnApl terraform import
name = "yevgeniy.brikman"

}

Termeps, eciu BHIIOJIHATH KOMaHLy plan, Terraform BbiBeeT Ha 1epBbIii B3IJISIL BIIOJIHE
Pa3yMHBIN TIJIaH Pa3BEePThIBAHUA:

Terraform will perform the following actions:

# aws_iam_user.existing_user will be created
+ resource "aws_iam_user" "existing_user" {

+ arn = (known after apply)
+ force_destroy = false

+ id = (known after apply)
+ name = "yevgeniy.brikman"
+ path ="/

+ unique_id = (known after apply)

}

Plan: 1 to add, © to change, @ to destroy.

Ecii BBIIOIHUT KOMaHAY apply, IIOJYYUTCA CIeAYIOMAs OIIOKa:

Error: Error creating IAM User yevgeniy.brikman: EntityAlreadyExists:
User with name yevgeniy.brikman already exists.

on main.tf line 10, in resource "aws_iam_user" "existing_user":
10: resource "aws_iam_user" "existing_ user" {

[TpobJiema, KOHEYHO, B TOM, 4TO 110Jib30BaTe b IAM ¢ TaKUM HMEHEM yiKe CYIIEeCTBYET.
M 5T0 MOKET CIIyUYNThCS HE TOJIBKO ¢ ToJb3oBaTessMu IAM, HO U 11ouTH ¢ J1106bIM pe-
cypcoM. Bo3aMOKHO, KTO-TO CO3/1aJ1 3TOT PeCypc BPYUHYIO WJIN C TOMOTIBIO KOMaHTHON
CTPOKU, HO, KaK ObI TO HU OBLJIO, COBIIA/IEHNE UIEHTU(HUKATOPOB MIPUBOIUT K KOHMIINK-
TaM. Y 3TOil OMMOKH CYIIECTBYET MHOKECTBO Pa3HOBUIHOCTEH, KOTOPBIE YACTO 3aCTAOT
BpacIuiox HoBUYKOB B Terraform.

KiroueBbIM MOMEHTOM SIBJISIETCSI TO, YTO KOMaH/a terraform plan YYUTHIBAET TOJIBKO T€
pecypcebl, KOTopble yKazaHbl B (haiisie cocrostaust Terraform. Ecim pecypcesl co3anbl KaKuM-
TO IPYTUM CrocoboM (HaTIpUMep, BPYUHYIO, TIETUKOM KHOITKO MBIIH Ha KoHcon AW S),
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OHU He TIoTA/yT B (hailI COCTOSIHUS U, cyiefioBaTebHO, Terraform He Gy/ieT UX yUUTHIBATH
IIPY BBITTOJIHEHUH KOMaH/Ibl plan. B nTore KOppeKTHBI Ha MTePBBIN B3I IIJIaH OKaKeTCsT
HeyauHbIM.

W3 aTOTO MOKHO U3BJI€YD JlBa YpOKa.

Q Ecau evt yoce nauaru pabomamo ¢ Terraform, ne ucnonvsyime nuuezo opyzo20.
Eciit wacTpb Bamuieit undpacTpyKTypbl yipasisgercs ¢ nomorisio Terraform, 6ob-
1Te HeJib3s M3MEHSTh ee BPYUYHYI0. B MPOTUBHOM cirydae BBl HE TOJTBKO PUCKyeTe
HOJyYuTh cTpaHHblie omubOKku Terraform, HO TakKe CBOANUTE HA HET MHOTHE TIpe-
umytectsa [aC, Tak kak xkoj 60Jbie He Gy/IeT TOUHBIM TIPEACTaBIECHUEM Baleii

nHGPACTPYKTYPDL.

Q Ecnu y sac yoce ecmov Kaxas-mo undpacmpykmypa, ucnovsyime xomandy import.
Ecuu BbI HaunHaeTe ncnosib3oBarh Terraform ¢ yske cyiecTByloneit nHGpacTpyKTy-
POii, ee MOJKHO T06aBUTH B (haiisl COCTOSTHUS C TIOMOTIHIO KOMAH/IbI terraform import.
Tax Terraform Gyzer 3HaTh, Kakoil HHGPACTPYKTYPOUl HYKHO YIIpaB/isaTh. Komanaa
import mpuHUMaeT iBa aprymMenTa. [lepBbiM CIIYKUT ajipec pecypca B BallliX KOH-
urypanmonnsix daitsnax. 37ech TOT ke CHHTAKCUC, YTO U B CCBIIIKAX HA PECYPCHI:
<PROVIDER>_<TYPE>.<NAME> (Bpojie aws_iam_user.existing_user). Bropoii apry-
MEHT — 3TO UAEHTU(HUKATOP Pecypca, KOTOPBIN HY;KHO UMITOPTUPOBaTh. CKaxkeM,
B kadecTBe ID pecypca aws_iam_user BBICTyIaeT UM TOTb30BaTessd (Hapumep,
yevgeniy.brikman), a ID pecypca aws_instance Oyzer uaeHTudUKaTOp cepBepa
EC2 (Bpoze i-190e22e5). To, KaKk UMIIOPTUPOBATH PeCypc, OOBIYHO YKa3bIBAETCSI
B JIOKYMEHTAIIUU BHU3Y €r0 CTPAHUIIHI.

Huske mokaszana KomaHaa import, M03BOJSAIONAS CHHXPOHU3UPOBATH PECYPC
aws_iam_user, KOTOpBIN Bbl J06aBuIu B cBOIO KOHMurypauuio Terraform Bmecte
c mosp3oBaresieM IAM B riaBe 2 (ecTecTBEHHO, BMECTO yevgeniy.brikman Hy>KHO
TTOZICTABUTD BAIlle MM ):

$ terraform import aws_iam_user.existing_user yevgeniy.brikman

Terraform o6parurca k API AWS, yro6bl HaiiTu Baniero nojbsosarens IAM
U co3/1aTh B (pailye cOCTOSHUS CBSAI3b MeXKLy HUM M PeCypCOM aws_iam_user.exist-
ing_user B Bamreii kordurypannu Terraform. C aToro MomenTa 1Mpu BBITTOIHEHIN
komauzsl plan Terraform 6ynet 3HaTh, 9TO MOTBL30BaTe b IAM yike CyIIeCTBYeT, 1 He
CTAHET IBITAThCS CO3/IaTh €ro ellle Pas.

CuieryeT OTMETHTB, UTO, €CJIU Y BAC YK€ eCTb MHOTO PeCYPCOB, KOTOPBIE BBl XOTUTE
umnoptuposats B Terraform, pydHoe Harucanue Kojia U UMIIOPT KAXK/OTO U3 HUX 110
OYepEI MOKET OKA3aThCSI XJIOMOTHBIM 3aHsTHeM. [109TOMY cTOUT 06pAaTHTh BHUMAHIE
Ha Takoi mHCTpyMeHT, Kak Terraforming (http://terraforming.dtan4.net/), KOTOPbIiT MOXKET
ABTOMATUYECKM UMIIOPTUPOBATH U3 yueTHOo 3arucu AWS Koz 1 cocTosiHue.
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Peq)aKTOpVIHF MOXXET UMETb CBOU MNMOABOXU

Pecpaxmopurz — pacnpocTpaHeHHas IIPAKTUKA B IPOrPaMMUPOBAHNH, KOT/IA Bbl MEHSI-
eTe BHYTPEHHIOIO CTPYKTYPY KO/Ia, OCTAB/IsAs BHENIHEE MOBeAeHIe Oe3 N3MEHEHUsT. ITO
HYJKHO, qTO6bI cesaTb Ko 60ﬂee TIOHATHBIM, OTIPATHBIM 1 IIPOCTHIM B O6C]Iy>KI/IBaHI/H/I.
Pedaxkropunr — 910 He3aMeHUMAas METOAMKA, KOTOPYIO CIEy€eT PEryAsPHO IIPUMEHS T,
Ho, korna peus uger o Terraform wim so6om apyrom cpeacrse 1aC, cienyer kpaiine
OCTOPOKHO OTHOCUTBHCA K TOMY, UTO UMEETCA B BUAY IO «BHEITHUM ITOBE/I€HUEM»
y4acTKa KOJIa, HHaYe BO3HUKHYT HEIIPE/IBUIEHHbIE TPOOIEMBI.

Hampuwmep, pactipocTpaHeHHbIN BU/ pepakTopwHTa — 3aMeHa Ha3BaHWI ITepeMEHHBIX
i pyskuuii 6osee nousitabiMu. Muorre IDE vMetoT BCTPOEHHYIO MOAAEPKKY pedak-
TOPUHTA U MOTYT aBTOMAaTUYC€CKU TEPEMMEHOBATD TIEPEMEHHDBIC 1 (l)yHKI_[I/H/I B IIpejiesnax
BCEro TpoeKTa. B si3bIkax mporpaMMUpPOBaHust 00Iero HasHAYEHMsI 9TO TPUBUATbHAS
[IPOIEyPa, O KOTOPOM MOKHO He 3aJyMblBaThCs, oHako B Terraform ¢ aTum ciemyer
OBITH KpaiiHe 0CTOPOKHBIMHU, MHAYE MOKHO CTOJKHYTHCA ¢ TiepebosiMu B pabore.

K npumepy, y MOy webserver-cluster ecTb BXOZiHas lepeMeHHas cluster_name:

variable "cluster_name" {
description = "The name to use for all the cluster resources"”
type = string

}

I[IpencTaBbTe, YTO BBl HAYa/IM UCHOJIb30BAaTh TOT MO/Y.JIb /ISl Pa3BePThIBAHNS MUKPO-
cepBuca ¢ HasBaHueM foo. I103ke BaM 3aX0TEI0CH IEPEUMEHOBATh CBOI CEPBUC B bar.
ITO U3MeHeHNe MOKET MOKA3aThCsl TPUBUAIBHBIM, HO B PEAJIbHOCTH M3-32 HETO MOTYT
BO3HUMKHYTH 11epebou B pabore.

[lesio B TOM, 4TO MOZIYJib webserver-cluster UCIOJAb3yeT MlepeMeHHyIo cluster_name
B LIEJIOM PsAJI€ PECYPCOB, BKIIOYAs MapaMeTp name ABYX rpyin 6esomnacuoctu u ALB:

resource "aws_lb" "example" {

name = var.cluster_name
load_balancer_type = "application”

subnets = data.aws_subnet_ids.default.ids
security_groups = [aws_security_group.alb.id]

}

Ecom moMensiTh mapaMeTp name B KakoM-To pecypce, Terraform yzanut ctapyio Bepcuio
3TOTO pecypca 1 co3/1acT BMecTo Hero HOBY10. Ho econ Takum pecypcowm ssisietcst ALB,
B IIEPUOJT MEKILY €TO Y/IaJeHUEM U 3arPY3KON HOBOW BEPCUH Y Bac He Oy/IeT MEXaHU3Ma
VIS iepeHanpasiienus Tpaduka K aieMmy Beb-cepsepy. TOUHO Tak ke, ecau yAansercst
rpyrmina 6e30MacHOCTH, BAIA CEPBEPI HAYHYT OTKJIOHSTE 10601 ceTeBoii Tpaduk, moka
He Gy/IeT co3laHa HOBast TPy,
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Eme ogaum BuioM pedakTopuHra, KOTOPBIM BAC MOXKET 3aMHTEPECOBATD, SIBJISIETCS
usMmenenue uaenTudukaropa Terraform. BosbMeM B KauecTBe IpumMepa PeCype aws_
security_group B MO/yJe webserver-cluster:

resource "aws_security_group" "instance" {
#(...)
}

WNnentudurarop aToro pecypca HaspiBaetcs instance. [Ipezicrasbre, 4TO BO BpeMs
pedakTOpUHra BbI PELIIN IOMEHATDH €ro Ha (oJee MOHATHOE (10 BalleMy MHEHUIO)
nMd cluster_instance:

resource "aws_security group" "cluster_instance" {
#(...)
}

Yro B utore cayunurca? IpasuabHo: nepeboii B pabore.

Terraform cBsiabiBaet ID Kaska0oTo pecypca ¢ ueHTU(hUKATOPOM 00JIaYHOTO TIPOBai-
nepa. Hampumep, iam_user puBS3bIBaeTcs K UAeHTU(GUKATOPY ToJb3oBaTesss IAM
B AWS, a aws_instance — k ID cepBepa AWS EC2. Ecsiv usMeHUTH UACHTH(HUKATOD
pecypca (ckaskeMm, ¢ instance Ha cluster_instance, Kak B ciydae c aws_security_
group), misa Terraform ato 6ymeT BHITIsALETH Tak, OYATO BBl YAAIUIN CTAPBIH Pecype
u tobaBus HOBBIH. Ecii mpuMennTs o111 namenenwst, Terraform yzamut crapyio tpyr-
my 6e30MacHOCTH U CO3/IACT JIPYTYIO, a MEXK/LY TEM BaIllM CePBEPBI HAUHYT OTKJIOHATH
m060ii ceTeBoil TpaduK.

BoT ueThIpe OCHOBHBIX YPOKa, KOTOPbIE BbI JOJIKHBI H3BJI€Ub U3 9TOT0 00CYKICHMUSI.

Q Bcezda ucnoavsyiime xomandy plan. Exo MOKHO BBISIBUTD BCE 9TH 3arBo3aku. Tina-
TeJIbHO IpocMaTpHBaiiTe ee BbIBOA M oOpalaiiTe BHUMaHUe Ha CUTyallluu, KOrjaa
Terraform ranupyer yaaauTh pecypcbl, KOTOPbIE, CKOPee BCEro, YAaIATh HE CTOUT.

Q Cozdasaiime, npexcoe uem yoaismo. Eciv Bbl XOTHTE 3aMEHUTD PECYPC, XOPOIIEHBKO
nojtyMaiiTe, Hy»KHO JIM CO3/laBaTh 3aMeHy /10 yaJleHus opurnuana. Ecan oTeeT no-
JIOKUTEJIbHBIN, B 9TOM MOKeT IIOMOub create_before_destroy. Toro ke pesysabrara
MOKHO JI0OUTHCST BPYUYHYT0, BBIIIOJHUB JIBa IIara: CHavasa 100aBuTh B KOH(Urypa-
ITUIO HOBBII PeCypC U 3aIyCTUTh KOMAHTy apply, a 3aTeM yIalIuTh U3 KOH(MUTYparuu
CTapblil pecypc U BOCII0JIb30BaTLCsL KOMaH/I0i1 apply ellie pas.

Q Hsmenenue udenmupuxamopos mpebyem usmenenus cocmosnus. Ecam Bl XoTute
MOMEHSTH UACHTU(UKATOP, CBA3AHHBIN ¢ pecypcoM (HAIIpUMep, IeperuMeHOBaTh
aws_security group ¢ instance Ha cluster_instance), usberas Ipu 5TOM yaJieHust
pecypca 1 co3laHust €T0 HOBOW BepCHH, HEOOXOIMMO COOTBETCTBYIONNM 00Pa3oM
06moBUTS daiin cocrostrms Terraform. Hukorza te pemafite 5T0ro BpyYHYyIO — HC-
110JIb3YITEe BMECTO 9TOro KoManay terraform state. Ilpu nepernmenoBanuu uje-
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TU(GUKATOPOB CJIEyeT BBITOJTHUTH KOMaHIy terraform state mv, KoTopad umecT
CJIeYIOMMH CHHTAKCUC:

terraform state mv <ORIGINAL_REFERENCE> <NEW_REFERENCE>

ORIGINAL_REFERENCE — 5TO BbIpaskKeHUe€, CChLIAIOIIEECs] HA PECYPC B €ro TEKYIIeM
BHjie, a NEW_REFERENCE — TO MecCTo, Ky/ia Bbl XOTHTe ero nepeMectuTb. Hanmpumep,
P IIePENMEHOBAHNI TPYIIIBI aws_security_group ¢ instance Ha cluster_instance
HY’KHO BBITIOJIHUTH CJIEAYIONYIO KOMAHIY:

$ terraform state mv \

aws_security_group.instance \

aws_security_group.cluster_instance
Tax BbI coobiure Terraform, uto cocrosHme, KOTOpoE paHee OTHOCKIIOCH K aws_se-
curity_group.instance, Temnepb A0JKHO OBITH CBA3aHO C aws_security_gro-
up. cluster‘_instance. Ecau nocie IIepenMeHOBaHMA N 3allyCKa ITOM KOMaH/Ibl
terraform plan He MOKa)XeT HUKAKUX M3MeHEHUI, 3HAUUT, Bbl BCce cAealun
IIPaBUJIBHO.

Q Hexomopvie napamempol Heav3s uzmensmo. IlapamMeTpbl MHOIUX pecypcoB HersMe-
Hsiemble. Eciiu monbitathesi ux uaMenuTh, Terraform ygamur crapeiii pecype u cos-
JIacT BMECTO Hero HOBbIN. Ha cTpaHuile kask/10ro pecypea 00bIYHO YKa3bIBAETCS, UTO
MIPOMCXOUT TIPU M3MEHEHUH TOTO WJIM HHOTO TapaMeTpa, I0aTOMY He 3a0biBaiiTe
CBepsIThCS C TOKyMeHTalneil. Beeraa ncnomp3yiiTe KOMaHIy plan U paccMaTpuBaiiTe
1e1ecO00Pa3HOCTh TIPUMEHEHHUS CTPATEruH create_before_destroy.

OTnoXxeHHas cornacoBaHHOCTb COrnacyeTcs...
C OTnaratesibCTBOM

API HekoTOPBIX 00/IaUHBIX IPOBAiEPOB, TaKuX Kak AW'S, acCHHXpOHHbIE 1 IMEIOT OT-
JIO)KEHHYIO COTJIACOBAHHOCTD. Acunxponnocms o3nadaet, 4To nnrepdeiic MoKeT cpasy
’Ke BEPHYTb OTBET, He I0KUIASICh 3aBEPIIEHNST 3aTPOIIeHHOTO ieficTBrs. Omaoicennas
€02]1ac08aHHOCMYb 3HAYNT, UTO JIJIsT PACTIPOCTPAHEHUST M3MEHEHU 110 BCeil cucTeMe
MOJKET TOHAZOOUThCS BPEMSI; TIOKA 9TO MIPOMCXOAUT, BALlK OTBETHI MOTYT OBITh HECO-
TJIACOBAaHHBIMU U 3aBUCETH OT TOTO, KaKas PelanKa NCTOYHUKA JAHHBIX OTBEYAeT Ha
Bamu API-BbI30BHI.

IIpencrasbre, K npuMepy, uTo BbI genaere API-Boizos k AWS ¢ npocbboii cosmarb
cepsep EC2. API BepHet «ycremnnbrii» oTBeT (201 Created) MpakTUYeCKN MIHOBEHHO,
He JIOXKUIAsICh CO3/IaHNs caMOro cepBepa. Eciin BbI cpasy ke MoTbITaeTech K HEMY TI0/I-
KJTIOYUTHCS, TOYTH HaBEPHSIKA HIUETO HE TTOJTYIUTCS, TTOCKOJBKY B 3TOT MOMEHT AW'S
BCe ellle MHUIMAIU3UPYET PECYPCHI WJIH, KaK BAPUAHT, CEPBEP ellle He 3arpysuicst. boee
TOTO, €CJIH BbI CIEJIAeTe ellle OJMH BbI30B, YTOOBI IIOLYINTh HHGOPMALUIO 00 9TOM CepBe-
pe, MoskeT nipuiiTh ormbka (404 Not Found). Jles10 B TOM, 4TO cBeieHHUsT 00 9TOM cepBepe
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EC2 Bce erite MOTYT pactipocTpassaThest 1o AWS, 4ToOBI OHU CTAJIH JOCTYITHBIMU BE3/IE,
HPUETCS TTIO/IOXK/ATH HECKOJIBKO CEKYH/L.

[Tpu kasxom ncnosib3oBanny acCHHXPOHHOTO API ¢ 0TJ/I0JKeHHOT COTITacCOBAHHOCTHIO BbI
JIOJIZKHBI ITEPUOIMYECKH TIOBTOPSITh CBOH 3aIIpoc, MOKa /ieliCTBUe He 3aBePINUTCS U He
pactipoctpanutcs 1o cucteme. K cosxanennio, AWS SDK He nipeiocrasiisier J1Jist 3T0Oro
HUKAKUX XOPOIIUX HHCTPYMEHTOB, 1 TpoekT Terraform paHbiiie cTpajgan OT MHOKECTBA
oummbok Bpoze 6813 (https://github.com/hashicorp/terraform/issues/6813):

$ terraform apply
aws_subnet.private-persistence.2: InvalidSubnetID.NotFound:
The subnet ID 'subnet-xxxxxxx' does not exist

WubiMu csioBaMu, Bbl co3jiaete pecypc (HaIIpuMep, MoJICeTh) U 3aTeM IbITaeTeCh MOJIy-
YKTb 0 HEM Kakue-1o cBegenust (Bpoae ID Tosbko 4To co3pannoii moacern), a Terraform
He MOKeT UX Haiitu. BoabmmHeTBo 13 Takux omunbok (Briovyas 6813) yxe ucnpas-
JIEHBI, HO BPEMSI OT BpEMEHU OHU BCe ellle IPOABIioTcst, ocoberHHo korga B Terraform
HOGABJIAIOT MOJJIEPKKY HOBOTO THIIA PECYPCOB. DTO Pasjpaskaer, HO B GOJIBITHHCTBE
cTydaeB He HeceT HUKakoro Bpesa. [Ipu moBTopHOM BBITTOSTHEHNN terraform apply Bce
JIOJIKHO 3apaboTaTh, IOCKOJIBKY K 3TOMY MOMEHTY HH(MOPMAIIUs YiKe PACPOCTPAHUTCS
10 CHCTEME.

Pe3iome

HecMoTpst Ha CBOIO JIEKTAPaTUBHYO CYITHOCTD, Terraform BKJFOYaeT 1eJbIH PsIT KOH-
CTPYKITUIL, KOTOPBIE JIEJIAFOT €T0 Ha YAUBJICHUE THOKUM U BBIPA3UTEIbHBIM, JTO, K IPHU-
Mepy, KacaeTcs TlepeMeHHbIX 1 MojtyJiell (cM. TJ1aBy 4), mapameTpa count, BeIpasKeHHUH
for_each, for u create_before_destroy, a Tak:ke BCTPOEHHBIX (DYHKIINH, KOTOPHIE BBI
MOTJIN BUJIETh B 9TOH TJiaBe. Bbl TO3HAKOMUJINCH C MHOYKECTBOM TTPUEMOB CUMYJISTIUN
YCJIOBHBIX BBIPAKEHUI, TOITOMY TIOTPAThTe€ HEKOTOPOE BPeMs HA YTEHUE JOKyMeHTa-
1 1o pyukimsam (https://www.terraform.io/docs/configuration/functions.html) 1 mo3BoJibTe
pasbIrpaThbcsi CBOEMY «BHYTPEeHHEMY Xakepys. [maBHOe, He Tiepeycep/ICTBYiITe, TaK Kak
KTO-TO BCe PABHO JIOJIKEH TOJIEPAKUBATH Balll KO, ITPOCTO TIOCTapalTeCh HAYYUTHCSI
co3iaBaTh akKyparubie u ussinnbie API s cBoux mojyJieit.

Temeps nepeiineM K TJ1aBe 6, B KOTOPOI Ba;KHBIN aKIIEHT JIeJIaeTCsl Ha TOTOBHOCTH K ITPO-
MBIIIJIEHHOMY UCTTOJIb30BaHUIO. Peub TOIIeT 0 MOYJISIX, Ha KOTOPbIE Ballla KOMITAHUS
MOJKET IIOJIOKUTHCS.



Kop Terraform
NPOMBbILLIEHHOIO YPOBHS

[TocTpoenne nHGPaCTPYKTYPhI IPOMBIIIJIEHHOTO YPOBHSI — CJIOKHBIN 1 HATIPSIZKEH-
HBIH 1TpoIlecc, KOTOPblil oTHUMaeT MHOTO BpeMmenu. [lox unppacmpyxmypoii npo-
MOBLIUAEHIH020 YPOBHS I UIMEIO B BULY CEPBEPbBI, XPaHUINIIA JaHHBIX, OalaHCUPOBIIUKI
HarpysKu, MeXaHu3Mbl 6€3011aCHOCTH, CPeACTBA MOHUTOPUHIA ¥ ONOBEIIEeHUs, [1PO-
ey pbl cOOPKH U JII0ObIE IPYTUe COCTABJIAIOIINE Ballleil TEXHOJIOINU, €3 KOTOPBIX He
MOKET 000WTHUCH Balla KoMIlanns. Ha Bac moJsraraiorcs ¢ HazesKI0M Ha TO, 4TO Balla
WHGPACTPYKTYpa CIIPABUTCS ¢ BO3pacTaiollell Harpy3Koii, He TIOTepseT JaHHbIE BO
BpeMms mepeboeB B paboTe 1 He CKOMIIPOMETUPYET 9TH JaHHbIE, €CJIH KTO-TO MOIbITa-
eTcd ee B3oMarh. Eciii Hajiesk1a He OIpaBaaeTcst, Balia KOMIIaHUsST MOKeT 00aHKPO-
tuThes. [Ipu obcyskaeHn MHPPACTPYKTYPhI IIPOMBIIIIIEHHOTO YPOBHSI B 9TOil I1aBe
MOMHUTE, YTO CTOUT HA KOHY.

S viMest BOBMOKHOCTh PaboTaTh ¢ COTHSIME KOMIAHUN. VIcXo/st 13 9TOro OmbITa, Ipu
OTeHKe BPEMEHH, KOTOPOe MOJKET YHTH Ha pa3pabOTKy MPOEKTA MPOMBITILIEHHOTO YPOB-
HsT, Hy’KHO YYUTBIBATD CJIEAYIOIIEE.

O Eciu BBl XOTHTE PAa3BEPHYTh CEPBUC, KOTOPBIN GY/IET TIOMHOCTHIO YIPABJIATHCS TPE-
ThUM JuioM (Hampumep, samyctutb MySQL B AWS Relational Database Service
(RDS)), Ha ero moaroToBKy K IPOMBIIIICHHOMY MCIIOJIb30BAHUIO MOXKET YUTH OT
OIHOM 110 IBYX HENlEJIb.

Q Ecau Bl XOTHTE camMy 3allyCKaTh CBOE pacIpe/ieleHHOe TTPUJIOKEHNE, KOTOPoe He
XPAHUT COCTOSTHUE, KaK B caydae ¢ kiaacrepoM Node.js 6e3 Kakux-b0 JIOKaIbHBIX
nanubix (HAIIpUMep, JanHbie MOTYT Xpanuthes B RDS), 3amytiiennbiM moBepx rpyii-
et apromacirrabuposanuss AWS (ASG), it €ro HoAroTOBKYU K IIPOMBIILIEHHOMY
UCTIOJIb30BAHUIO TIOHAZOOUTCST TIE-TO BABOE OOJIbIIE BPEMEHH, UJIH OKOJIO YEThIPEX
HEJIeJb.
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0O Ecsn BB XOTHTE caMU 3aIIyCKaTh CBOE paclpe/ie/leHHOe IPUIOKEHHUe ¢ COXPaHEeHNEeM
COCTOSTHUSI, KaK B caydae ¢ kimacrepom Amazon Elasticsearch (Amazon ES) mosepx
ASG, KOTOPBIiT XpaHUT JaHHbIE HA JIOKAJbHBIX AUCKAX, BAM TIOTPEOYETCS Ha TIOPSIIOK
60]11)].[16 BPpEMEHU — OT [IBYX 10 YE€TBIPEX MECCATICB.

Q Ecau Bbl xoTHTE pazpaboTaTh HEAYIO apXUTEKTYPY, BKIIOYast BCe CBOU MTPUJIOKEHUS,
XPaHUJINIIA JaHHBIX, GATAHCUPOBIIUKU HATPY3KH, MOHUTOPHHT, MEXaHU3M OIOBE-
IeHwst, 0€30MaCHOCTD U T. [I., HEOOXOJMMOE BPEMsl yBeJMUUBAETCs elne Ha 1—2 1o-
psizika — mpuMepHo ot 6 10 36 MecsitieB paboThl. B cirydyae ¢ MeJKUMI KOMITAHUSIMU
BTOT CPOK MPUOJIMKAETCS K IECTH MECSIaM, a Y KPYITHBIX OPraHu3aluii Ha aTo
O6I)I‘-IHO YXOZAT Iro/Abl.

Irtu gannbie cobpanbt B TabJL. 6.1.

Ta6nuua 6.1. CKonbko 3aiiMeT NocTpoeHne UHbPACTPYKTYPbI MPOMBILLIIEHHOTO YPOBHS C Hys

Tun nHdpacTpykTypbi Mpumep MpumepHble
CpOKM
Yipasiisiemblii cepBUC Amazon RDS 1-2 nenenn
Pacnipenenennast cucrema ¢ camoctosi- | Kimacrep npuioskenuii Node.js 2—4 nenenmn
TeJIbHBIM pa3Meriiennem (6e3 cocTost-
HIA)
Pacrnipenenennast cucrema ¢ camoctosi- | Amazon ES 2—4 mecsra
TEeJILHBIM pasMelleHueM (¢ COCTOSTHIEM )
[lenas apxurtekrypa [Ipunoxenus, XxpaHUINIIA JAHHBIX, 6—-36 mecsiieB
6aTaHCUPOBIIUKY HATPY3KU, MOHUTO-
PVIHT U T. [I.

Ecom BBI enite He TPOXO/INITH Yepes Mpoliece MOCTPOeHNs NHMPACTPYKTYPhI TPOMBITIIEH-
HOTO YPOBHS, 9TH 1IUGPBI MOTYT BAC YAUBHUTE. I 4acTO BCTpeyao peakiny Hamopobue
CJIeTYIOIINX.

Q <«Taxk noaro? Kak rakoe BO3MOKHO?»

QO <« Mory pa3BepHyTb cepBep Ha <00s1ak0> 3a napy MuHyT. Ha 10, 4T00BI C1es1aTh Bee
OCTaJIbHOE, TOYHO HE MOTYT YIUTU MecsIbl!»

O U nmoBceMecTHO OT CJUIIKOM CaMOYBEPEHHBIX MHKeHepoB: «He coMmHeBaoCh, uTo
9TH IUDPBI CIIPABEIUBBI IS APYTUX JIOJIEH, HO ST CMOTY CIIeJIaTh 3TO 32 HECKOJIBKO
THE».

TeM He MeHee YeoBEK ¢ ONBITOM OOJIbIION 00IaYHON MUTPAIIIH UJIM IOCTPOEHUS CO-
BepIIIEHHO HOBOW MH(PACTPYKTYPBHI C HYJISI 3HAET, UTO ATU IIUMPHI HE TO YTO PeasIbHbIE,
HO ellle ¥ ONTUMUCTUYHBIE, — HA caMOM JIeJie 9TO uealbHblil caydail. Ecau B Bateit
KOMaH/ie HeT JIojieil ¢ TryGOKUME 3HaHUSMU B 00JIACTH [TOCTPOEHUs HH(PPACTPYKTYPBI
TIPOMBITIZICHHOTO YPOBHS MJIW BaM MPUXOAUTCS 3aHNUMATHCS CPA3y MECITKOM Pa3HBIX
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HaHpaBJIeHI/Iﬁ 1 BbI HE yCIIEBa€TE COCPEJOTOUUTHCA Ha KayK/IOM U3 HUX, 3TOT IIPOIECC
MOJKET 3aTAHYTHCA €1I1€ CUJIbHEE.

B a70ii riaBe s 00bsICHIO, TIOUEMY TOCTPOEHHE MHMPACTPYKTYPbI IIPOMBIIIIEHHOTO
YPOBHS 3aHMMaeT CTOJIbKO BPEMEHH, 4TO COOOM IPEACTABJISET 9TOT IIPOMBIIIIEHHBIN
YPOBEHb U KaKKHe MEeTOJUKU JIyUllle BCETO MOAXO/AT /Il CO3/IaHusl YHUBEPCAIbHBIX
MOy JIel, TOTOBBIX K UCITOJIb30BAHWIO B PEATTHHBIX YCIOBUSIX.

Q [Touemy nmocTpoeHue HHGPACTPYKTYPbI IIPOMBIIIJIEHHOTO YPOBHSI TPEOYET Tak MHOTO
BPEMEHU.

O B uem cocrosit TpeboBaHUs K MHOPACTPYKTYPE POMBIIILIEHHOTO YPOBHSL.
Mpbr Takke paccMOTPUM HH(MPACTPYKTYPHBIE MOJLYJTH TPOMBITIIJIEHHOTO YPOBHSI:

O MeJKHue MOJLYJIH;
KOMITOHYeMbI€ MOJLYJIN;
TeCTUpyeMble MOJLYJIN;

MOJIYJIN, TOTOBBIC K BBIITYCKY;

0O 00O

Moy BHe Terraform.

MpumMmepbl koaa

HanomuHato: Bce npyuMepbl Koaa Anst STOM KHUMM MOXHO HalTu no agpecy github.com/
brikis98/terraform-up-and-running-code.

[oyeMy NoCTpoeHne MHDPACTPYKTYPbI
MPOMBILLIEHHOrO YPOBHSA TpebyeT
TaK MHOIO BPEMEHMU

Kak usBectHo, omenka cpokoB pa3pabOTKH IPOrPaMMHBIX IPOEKTOB OYeHb MPUOJIH-
suresbHa. U 910 BABoiine kacaercst nmpoektos DevOps. Hebombuioe ucnpasiaenmue,
KOTOpOE, KaK MOXKHO OBLIIO OBl OKUIATh, TpeOyeT He Gosiee MATH MUHYT, Ha CAMOM
JieJie 3aHUMaeT TeJIbli ieHb. Mesikast (pyHKITHS, Ha peau3aluio KOTOPOoH, o BalluM
IPUKUAIKAM, HYKHO OTPATUTh AeHb PabOThI, pacTAruBaeTcsa Ha ABe Hegean. Ilpu-
JIOKEHINE, KOTOPOE, KaK BbI HAJEsINCh, JOJKHO OBITh BBIIYINEHO 32 ABE HeIeNn, BCe
ellle He TOTOBO CITyCTsI 1oJirojia. IIpoekTsr, cBsizanubie ¢ uH(pacTpykTypoit u DevOps,
UIeanTbHO WILTIOCTPUPYIOT 3aK0oH Xodiraarepal:

U Xogumaomep /. Tepennb, Diep, Bax: ata Geckoneunas rupasinga. — Camapa: Baxpax-M, 2001.
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3akoH XodwTraaTepa: pabota Bcerga 3aHuMaeT 6osblue BpeMEHM, YeM Bbl OXXMAAETE,
JaXe C y4eTOoM 3aKoHa XodLlitaaTepa.

Harnac Xogwraarep

Mpue KaskeTcs, y 3TOTO ecTh Tpu ocHOBHbIe ipuanHbl. [Ipesxie Bcero, DevOps kak umHjy-
CTpUSI BCe ellle HaXOJAUTCS B KaMEHHOM Beke. S He MbITaloch HIKOrO 0OUIETh, a IIPOCTO
XOuy yKasaTh Ha HE3PEJOCTh 9TUX TEXHOJOTHiA. TepMUHBI «00IaUHbIE BBIYMCICHUST>,
«HGPACTPYKTYpa Kak Koj» 1 DevOps MOSBUIMCH JTUTITH BO BTOPoii mosoBune 2000-x
roj1oB, 1 HCTpyMeHThI Bpoje Terraform, Docker, Packer u Kubernetes Briepsbie Gbiiiu
BBITTyTIIeHbI B cepearHe min KoHIe 2010-x. Bee a1 cpezicTBa 1 METOAMKYA OTHOCUTETHHO
HOBBIE 11 OBICTPO Pa3BUBAIOLINECS. SHAUYUT, OHU He COBCEM 3peJible U TTyOOKUMU 3HAHUA-
MU B 9TOM 06s1acTi 06J1a1aeT He TaK YK MHOI'O JIIOEi, II09TOMY HeyAMBUTENbHO, YTO Ha
IIPOEKTHI YXOAHUT GOJIbIIE OKUAAEMOTIO BPEMEHH.

Bropas npuunaa — DevOps, 1ioxoske, 0cOOEHHO MoABEPKeH 9P hEKTY cmpuiicki Ovika
(yak shaving). Eciii BaM HE3HAKOM 3TOT TEPMUH, YBEPSIIO, BbI €r0 TMot06uTe (1M BO3-
HenasuauTe). Jlydiee ero onpeesneHne, KOTopoe MHE BCTPEYanoch, OyOJNKOBAHO
B 6s10re Cera Tommnal:

«$] XOUuy CErofiHsl NMOMbITb MaLUMHY>.
«OX, LMAHr TPecHy elle 3uMol. MpuaeTcs KynuTb HOBbIM B Home Depot».

«Ho Home Depot Ha apyroM KoHLie MOCTa, a MPOE3A Mo HeMY MJ1aTHbIN, M 6€3 NIaTEXHON
KapTouku ByaeT A0poros.

«OW, To4YHO! 51 MOry 0f0/MKMTL KapTOUKy y CBOEro coceaa...»

«Ho B0o6 He gacT MHe CBOK KapTO4Ky, MOKa sl HE BEPHY eMy MOAYLIKY-OBHUMYLLKY,
KOTOPY!O B35171 MOV ChlH>.

«A He BEpPHY/IM Mbl €e NOTOMY, YTO M3 HEe Bbljie3/la YacCTb HAbMBKK, U, UTOBbI HAbUTb
€€ CHOBa, MHEe Hy>XHa 6blubsi LIEPCTb».

Takum O6p830M, Bbl JIOKaTUINCb A0 TOro, YTO CTPUXETE 6blka B 300Mnapke — 1 Bce Ans
TOro, 4YTO6bI MOMBITH CBOIO MalluHYy.

Cet lNoauH

Crpuskka GbIKa COCTOUT U3 BCEX HTUX MEJKUX U, Ha MePBbIil B3IJIsA/, HE CBI3aHHBIX
MeKIy co00ii 3a1a4, KOTOPbIE HYKHO BBIIOJIHUTD 0 TOTO, KAK MPUCTYTATh K U3HA-
YaJIbHO 3arIaHupoBaHoii pabore. Eciu BBl paspabaTbiBaere mporpamMmmuoe obecriede-
HEEe 1 0cobeHHOo ecan Bbl paboTaere B cdepe DevOps, mogo6HOro poa CUTyanuu Bam

! Don’t Shave That Yak! (6;10r Cera, 5 mapra 2005 roza), bit.ly/20K45uL.
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BCTPEYaJIUCh ThicsAuy pa3. Bel 6eperech 3a pasBepThIBaHIE UCIIPABIEHUS JIsT HeGOJIBITION
OTeYaTKHM, YeM BHE3AITHO IIPOBOIUPYeTe OMMOKY B KOH(MUTYparuu npusoxennst. [locme
HeckosbKuX yacos Ha StackOverflow 8ol permimi ipo6iiemy ¢ TLS u teneps mpobyere
Pa3BePHYTH CBOI KOJ elle pas, HO TYT Y BaC HAYMHAIOTCS TIPOOIEMBI ¢ CUCTEMON pas-
BepThiBanus. YToOBI B HUX pa3soOpaThCst, BHI TPATUTE €IIle HECKOJIBKO YacoB 1 0GHaPy K-
BaeTe, YTO NPUYKMHA — B ycTapesieil Bepcun Linux. He ycies orisanyThes, Bbl Geperech
3a 0OGHOBJIEHUE OTEPAIMOHHON CHCTEMbI Ha 1eJI0f apMHIN CEPBEPOB — M BCE ISl TOTO,
4TO6BI «OBICTPO» Pa3BEPHYTH UCHPaBJEHUE HeGOIBIION OleYaTKY.

DevOps, 110 Bceit BUAUMOCTH, 0COOEHHO TIOIBEPKEH MOJ0OHOTO pojia KoH(DYy3aM co
CTPUIKKOI ObIKOB. OTUACTH M3-32 HE3PEJOCTU JAHHON TeXHOJIOIMH ¥ COBPEMEHHBIX
MO/IXO/I0B K MPOEKTUPOBAHUIO CUCTEM, KOTOPBIE YACTO TPEOYIOT JKECTKOTO CBSA3BIBA-
Hue u ay0aupoBanus nHGpPacTpykTyphl. JIo6oe n3MeHeHrne, KOTOPOE BB JlejIaeTe
B Mupe DevOps, cpoiHu monbITKe BbiAepHyTh oauH USB-kabesb 13 KOPoOKH ¢ 3a-
[y TAaHHBIMU TIPOBOJAMU — OOBIYHO TAKKM 0OGPAa3OM BbI BBITSATMBAETE BCE COLEPIKUMOE
Kopobku. Ho B Kakoii-To Mepe 9T0 ¢Bg3aHO ¢ TeM, 4To TepMuH DevOps oXBaThIBaeT
[IOPA3UTENbHO MIMPOKUIL CIIEKTP TeM: OT COOPKH A0 PasBePThIBAHUS, 00eCIIeYe s
6e301aCHOCTH 1 T. JI.

ITO MOABOAUT HAC K TPETheil puunHe, nouemy pabora B chepe DevOps saHumaer
crTosbKo Bpemenu. [Tepssie ase npuuntbl (DevOps B KaMEHHOM BEKE U CTPHIKKa ObIKA)
MOKHO KJIACCU(DUITMPOBATD KAK HEHYKHbBIE CJIOKHOCTH. HeHyicHble CLOHCHOCTIU — ITO
PO6IIEMBI, CBSI3AHHBIE C OTIPEIETCHHBIMU HHCTPYMEHTAMHE 1 TPOIIECCAMHE, KOTOPBIE BbI
camu BbIOpasu. VIX MPOTHBOMONOKHOCTD — UMMAHEHMHbIE CLOICHOCIU — TIPOOIEMBI,
npucyIue ToMy, Haji 4eM Bbl paboraere!. Hanpumep, eciu Bbl uctosbayere C++ st
HAITMCAHWS AJITOPUTMOB OGUPKEBBIX TOPrOB, TPOOJIEMBI € OITMOKAME BbIIEICHUS TTAMSTH
OyyT HeoOI3aTEIbHBIMU TPYAHOCTSIMEI — €CJIN ObI BbI BHIOPAJIH IPYTOi SI3bIK IIPOrPaM-
MUPOBAHKS C ABTOMATUYECKUM YIIPABJIEHUEM MaMAThIO, 9TuX pobyeM y Bac 6bi BooOIIE
He 6b110. C APYyTOii CTOPOHDI, OAGOP AJTOPUTMA, CIIOCOOHOTO IIPEYCIETh Ha PhIHKE,
SIBJISIETCST UMMAHEHTHOR CJIOKHOCTBIO — 3TY MPOOJIeMY IPUAETCS PEIATh HE3aBUCUMO
OT TOTO0, KaKOIl SI3BIK MPOTPAMMUPOBAHUST OBLT BBIOPAH.

Tperbst iprurHa, moyemy DevOps 3aHMMAET CTOJIBKO BpeMeHH (MMMaHEHTHAs CIOK-
HOCTb 3TOU TIPOBJIEMBI), COCTOUT B TOM, UTO JIJIsA IOATOTOBKU MH(MPACTPYKTYPBI K TPO-
MBIIIJIEHHOMY HUCIIOJIb30BAHUIO HEOOXOANMO PEIUTH IOBOJIBHO JJIMHHBIN CITHCOK 3a/1a4.
[Tpobsiema B TOM, 4TO MHOKECTBO Pa3pabOTUMKOB HE JIOTa/IBIBAIOTCS O OOJIbIIEH YacTu
MYHKTOB B 9TOM CIIHCKE, TIOITOMY TIPH OIleHKe CPOKOB BBITTOJTHEHMSI MPOEKTA OHU 3a-
OBIBAIOT 00 OTPOMHOM KOJIMYECTBE KPUTHUECKU BasKHBIX JIETAJIEH, KOTOPbIE OTHUMAIOT
MHOTO BpeMeH!. ITOMY CIUCKY TTOCBSIIIEH CJEIYIOMINT Pasiet.

U Bpyxc @. Muduueckuii yenmoBeko-mecsiil, niau Kak co3maioTest mporpaMMHbIe CUCTEMbI. —

CII6.: [Turep, 2020.



218 MaBa 6 e Kog Terraform npoMbilLNIEHHOrO YPOBHS

TpeboBaHUsA K NMHPpPACTPYKTYype
NPOMBILLIEHHOIO YPOBHS

TMompobyiiTe Takoil 3a6aBHBIN HKCIIEPUMEHT: TIPOUUTECH M0 CBOEH KOMITAHUK 1 T10-
CTIpaIuBaiTe, KAKOBBI TPEOOBAHIIS [/IST TIEPEXO/IA B IPOMBITIIIIEHHYTO cpety. Jare Bcero
MEePBBIE TISITh YeJOBEK JayT MsITh PasHbIX 0TBeTOB. OIMH U3 HUX YIIOMSTHET He0OXO/IU-
MOCTb B U3MEPEHUH IT0Ka3aTeslell U OII0BelleHUSX; IPYToi pacCcKaKeT O IJIaHUPOBAHUU
€MKOCTH U BBICOKOIT IOCTYITHOCTH; KTO-TO HAYHET PasryIaro/ibCTBOBAaTh 00 aBTOMaTHYe-
CKUX TecTaX 1 pa3bope KO/a; a KTO-TO 3aTPOHET TeMy TTH(POBAHN, Ay TeHTH(MUKAIII
1 yKpelieHus cepsepoB. Eciii BaM 110Be3eT, 0iMH U3 PECIIOH/IEHTOB MOXKET BCIIOMHUTD
0 PE3epBHOM KOIMMPOBAHUY JAHHBIX U arPETariiuil Ky PHAIbHBIX 3amuceil. Y GoIbIIH-
CTBa KOMITAHUI HET YETKOTO CITUCKA TPEHOBAHUH K BBITYCKY TIPOMBIIIIIEHHON CUCTEMBI.
SHAYUT, KAK/IbII 37IeMeHT MH(PACTPYKTYPbI Pa3BePTBIBACTCS HEMHOTO T10-CBOEMY 1 €My
MOJKET HEZIOCTaBaTh KAKUX-TO KPUTUUYECKH BaKHBIX (DYHKITUI.

YT06bI YIYUHIMTD 3TY CUTYAIMI0, XOUY HOAETUTHCS ¢ BAMU KOHTPOJBHBIM CITHCKOM
3aa4 I TOArOTOBKU MH(PACTPYKTYPhI IPOMBIILIEHHOrO YpoBHs (Tabir. 6.2). Itor
CIIMCOK OXBaThIBAET GOJIBITMHCTBO KJIIOUEBBIX MOMEHTOB, KOTOPbIe HEOOXOAMMO YUU-
TBIBATh IIPU Pa3BePThIBAHUN UHMPACTPYKTYPbI B IPOMBIIILIEHHOI CPejie.

Ta6nuua 6.2. Cnvcok 3aaay AN NOAroToBKM MHMPACTPYKTYpbl MPOMbILLIEHHOrO YPOBHS

3apava OnucaHue MpuMepbl MHCTPYMEHTOB

Vcranoska Veranosure ucnosnsiembie daitnnt IIO | Bash, Chef, Ansible, Puppet
1 BCE 3aBUCHMOCTI

Kouduryparust Ckondurypupyiire I1O Ha arare Bbi- Bash, Chef, Ansible, Puppet
MOJIHEH ST, BKJIOYAst HACTPONKH MOPTOB,
ceprucdukarsl TLS, obnapyskenue cep-
BHCOB, BBIOOD TIEHTPAIBHBIX U JOTOJIHMN-
TEJILHBIX CEPBEPOB, PEILTUKAIMIO U T. 1.

Nunnmanusarms Nunnmanusupyiite uHOPacTpyKTypYy, Terraform, CloudFormation
BKJII0YAst CePBEPbI, GaTaHCUPOBIUKI
HarpysKH, ceTeByio KoHpurypanumio, ma-
pameTpbl GpaHaMayspa, IpaBa J0CTyIa
IAMur. 1.

PasBeprbiBanne Passepuute cepsuc 1osepx nndpa- Terraform, CloudFormation,
cTpyKTypbl. BoikarbiBaiite o6HoBaeHus | Kubernetes, ECS

C HYJIEBBIM BPEMEHEM TIPOCTOST, BKJIIOYAsT
«CHHe-3eJIeHble», CKOJIb3sIIIIEe 1 KaHape-
€UHbIe Pa3BEPTHIBAHMS

Boicokas JIOCTYITHOCTb Cucrema J0JKHA BbI/IEPIKMUBATD 11€epe- HeckobKo BBIYMCINTEIbHBIX
6om B pa60Te OT/ZIEJIbHBIX ITPOIIECCOB, IIEHTPOB 1 PETMOHOB, PEIIN-
CEPBEPOB, CEPBUCOB, BBIMUCJINUTEJIbHBIX Kaius, aBTOMaCH_ITa6I/IpOBa-
1IEHTPOB U PETMOHOB Hue, paclpe/ie/ieHne Harpysku




TpeboBaHWs K MHMPACTPYKTYpe MPOMBbILLIIEHHOMO YPOBHS

219

3apava OnucaHue MpuMepbl UHCTPYMEHTOB

MacurabupyemMocThb Macirabupyiite cuctemMy B 3aBUCH- Astomacirabuposanue,
MOCTH OT HATPY3KI. DTO KacaeTcs KaK | PeIIMKaIus, CeTMEHTHPOBa-
TOPHU3OHTAILHOTO (GOJIbIIE CEPBEPOB), | HUE, KAMINPOBaHHUE, CTPATETUST
TaK U BEPTUKAIBHOTO MACIITAGUPOBa- «pasiesisii U BIacTBYii»

Hust (GoJsiee KPyIHbIE CepBepbI)

[IpousBoauTeabHOCTD OnTuMusupyiite NCIOIL30BAHNE Dynatrace, valgrind,
nporeccopa, namMsTH, AncKa, cetr 1 rpa- | VisualVM, ab, Jmeter
dmueckoro aganrepa. ITO OTHOCUTCS
K YCKOPEHHIO 3aIIPOCOB, 9TAJIOHHOMY
TECTUPOBAHUIO, HATPY30UHOMY TE€CTUPO-

BaHUIO U MTPOGUITIPOBAHUIO

Cetb Ckoudurypupyiite cratuueckue u iu- | Obaaka VPC, 6panamayaps,
Hamuyeckue [P-azipeca, NOpThI, 0GHAPY- | MAPIIPYTU3AaTOPbI, PETHCTPa-
sKeHue cepsucos, Gpanamayspsl, DNS, | topsr DNS, OpenVPN
a taxoke gocryi no SSH u VPN

Besonacuoctpb [Tudposanue npu nepenave (TLS) una | ACM, Let’s Encrypt, KMS,
ncke, ayrentudukanus, asropusaius, | Cognito, Vault, CIS
yTpaBiieHre KOHMDUIEHITNATbHBIMI
JTAHHBIMU, YKpeIJIeHHEe CePBEPOB

ITokasarenu TTokasaresu nocrynHoctn, 6ustec-mo- | CloudWatch, DataDog, New

KazaTeJsu, MOKa3aTe N IPUITOKEHHS,
MoKasaTesI cepBepoB, coObITHs, HabJI0-
JIaeMOCTD, TPAaCCHPOBKA 1 OMOBEIICHUS

Relic, Honeycomb

JKypuamnbuble 3amvcu

Opranusylite 4yepeioBaHme Ky pHaIb-
HbIX (DallIoB Ha AMCKe. Arperupyiite
JKyPHaJIbHbIE JJAHHbIE B IIEHTPATBHOM
MecTe

CloudWatch Logs, ELK,
Sumo Logic, Papertrail

PESBDBHOB KOITMpoBaHue
1 BOCCTaHOBJIEHUE

ITpoBoauTe 11aHOBOE pe3epBHOE KO-
poBanue B/l, kamielt m Apyrux 1aHHbBIX.
Penmmmupyiite ganuble 171 pasieaenus
PErnoHOB NJIM YUETHBIX 3aIHceil

RDS, ElastiCache, perinka-
s

OnruMusanus pacxoaoB

Boi6upaiite moaxosime TUIIBI cepBe-
POB, UCIIOJIb3YIiTE [IPepbIBaeMble U pe-
3epBUPYEMbIE CePBEPBI, TPUMEHSIITE
aBToMaciITabupoBanue u u3baBJstiiTech
OT HEeHYKHBIX PECYPCOB

ABromacirabupoBanue, Tipe-
pbIBaeMble U pe3epBUpyeMble
cepBepbl

JlokymenTanms [loxymeHTHpy#Te CBOI KO/, apXUTEK- README, Buxu, Slack
Typy U IpakTukyemble Metoguku. Cos-
JaBaiite neiibyKy Ha caydail pasHbIX
TIPOMCIIECTBHI

Tectb IIummure st cBoero ungpacTpykryp- Terratest, inspec, serverspec,

HOTO KOJIa aBTOMAaTHYECKUE TECThI. BbI-
MOJIHANTE MX HOCTIe KasKA0H (hUKcarun
KO/Ia 1 110 HOYaM

kitchen-terraform




220 naBa 6 e Koga Terraform NpoMbIWNEHHOMO YPOBHS

BoapmuicTBy pa3paboTIMKOB N3BECTHO O MEPBBIX HECKOIBKIX 3aMa4aX: YCTAHOBKE,
KOH(bUTYPAINN, THULUATU3AIMY U Pa3BePTbIBAHUU. A BOT TO, YTO UJIET JAJIbllle, 3aCTaeT
Jriofieit Bpactiiox. Harrpumep, Moy MaJiu Jid Bbl 00 yCTOUYHUBOCTH CBOETO CEPBUCA U O TOM,
YTO TPOMBOHIET B CIyYae MOJTOMKY cepBepa? A eciii BBIHIET U3 CTPOst GaTaHCHPOBIIHIK
Harpy3Ku WK Becb BbIYMCJANTeNbHBIN 1eHTp? CeTeBble 3a/ia4u TOXKE CJIaBATCSA CBOUMU
nozasoaubiMu Kamuamu: VPC, VPN, obuapyskenue cepsucos 1 goctyi no SSH — sce
9TO HEOTbEMJIEMbIE 3JIeMEHTBI NH(MPACTPYKTYPBI, HA MOJTOTOBKY KOTOPBIX MOTYT YHTH
MeCSIIb; HO, HECMOTPSI Ha 3TO, MX YACTO MMOJTHOCTHIO UTHOPUPYIOT TIPU TIJIAHUPOBAHUT
PoeKTOB 06 orterke cpokoB. O 3aayax GE30MACHOCTH, TAKUX KaK MH(pPOBAHIE TaHHbIX
npu nepeade ¢ nmomoisio TLS, HacTpoiika ayrenTrdUKaINK U BEIPAOOTKA MEXaHU3Ma
XpaHeHus KOH(PUAECHITMAIBbHBIX JAHHDIX, TOKE YACTO BCIIOMUHAIOT B ITOCJIETHITI MOMEHT.

Kaskzipiit pas, Korzia BeI HaunHaeTe paboTaTh HaJl HOBBIM YYACTKOM MH(MPACTPYKTYPHI,
He 3a0bIBaliTe IPOITUCH 110 9TOMY CHUCKY. He Bce IMyHKTbI 00s3aTeIbHbIe B KaxkKIOM
KOHKPETHOM CJlydae, HO BbI JIOJ/DKHDL CO3HATEIbHO U SIBHO JJOKYMEHTUPOBATD, Kakue
KOMITOHEHTBI BBl PEAN30BaJH, a KAaKUe PENIVJIN MTPOITYCTUTD U TIOYeMY.

NHdpacTpyKTypHblE MOaYNU
MPOMbILLIEHHOIO YPOBHS

Terneps Bbl 3HaeTe, Kakue 3a7a4i HEOOXOAUMO BBIIIOJHUTD JJISE KasK[O0I0 dJIeMEHTa MH-
bpactpykrypsl. [ToroBoprM 0 peKOMEH/IyeMBIX MOIX0/IaX K TOCTPOECHUIO YHUBEPCAIIb-
HBIX MOJLyJIei JIJIsT peayn3aliui 3TuX 3a/1a4. M bl paccMOTPUM Takne TeMBbl.

O Menkue Moy,
O Komrmonyembie MOyJIH.

Q Tectupyembie MOLyJIH.

O Mouyiu, TOTOBbBIE K BBIITYCKY.
Q Mouy.u Bre Terraform.

Hebonbline mogynu

Paspaborunku, KoTopbie TOJBKO 3HakoMsiTcst ¢ Terraform u TaC B 1esom, 4acto omnu-
CBIBAIOT BCIO CBOIO MH(PACTPYKTYPY st Beex okpysxkenuii (Dev, Stage, Prod u T. 11.)
B equHoOM daiiye niau moxyJe. Kak yxke obcysknanoch B pasuene «Mzossius daiiios
cocrosgHus» Ha ¢. 112, aro mroxas nzes. 1 Ha 3TOM He OCTaHABIUBAIOCH U YTBEPIKIAIO
caepytoree: OOJIbIIE MOLYJIH, KOTOPBIE COJIEPKAT OOJIee HECKOJIBKUX COTEH CTPOYEK
KOJIa MJIU PasBEPTHIBAIOT OOJIbIIE HECKOJIBKUX TECHO CBSI3aHHBIX MEXKY COOO0M aIeMeH-
TOB UH(PACTPYKTYPDI, LOJKHLI CYUTATHCS BPEIHBIMU.



VIHpacTpyKTYpHbIE MOAY/IN MPOMBILLNIEHHOTO YPOBHS! 221

Bort numb HEKOTOPbIE N3 NX HEJOCTATKOB.

a

Bonvwue modynu mednennvr. Ecu Best Batma nHGpacTpyKTypa OMucaHa B OJHOM
moxysie Terraform, BeimostHeHue T1060H KOMaH/IBI GY/IET 3aHUMATh MHOTO BPEMEHH.
Mue BeTpedasinch MOJLYJIM TAKOTO Pa3Mepa, 4TO Ha BBIOJIHEHNE KOMaH/[bl terraform
plan yxoamio 5—6 MunyT!

Bonvwue modynu nebesonacnot. Ecin Best Bara nHGPACTPYKTypa OTMcaHa B OJJHOM
6OJIBIIIOM MOJLYJIE, II0O0E 3MEHEHVE TOTPEGYET I0CTYIIa KO BCeMy KOLy. ITO 03Ha-
YaeT, uTO MOYTH JOOOH TONB30BATENb IOJKEH UMETh [paBa aMUHUCTPATOPA, YTO
[IPOTUBOPEYUT NPUHUUNY MUHUMATOHOLX NPUCULC2ULL.

Bomvwue modyau necym 6 cebe pucku. Eciu cinoxkuTh Bee siilia B 0AHY KOP3HUHY,
omubKa B 11000M MECTe MOKET CJIOMaTh Bee Ha csete. Harpumep, npu BHeceHUH He-
60JILIIOrO U3MEHEHH B KIMEHTCKOE IIPUIOKEHUE BBl MOKETE JI0ILyCTUTh OIIeYaTKy
WJIM 3aIlyCTUTD He Ty KOMaHJy, B Pe3yJbTaTe 4ero OyAeT y/adeHa Balla TPOMbIILI-
JleHHad 6a3a JaHHbBIX.

Bonvwue mody.au caoxcro nonsms. Yem GoJibiie Kojia Bbl pasMelaeTe B 0JIHOM MeCTe,
TEM CJIOJKHEE OJIHOMY YEJIOBEKY €ro MOCTUYb IeJTUKOM. A 6e3 oHnMaHus mHppa-
CTPYKTYPBI, C KOTOPOU BbI paboTAETE, MOKHO JIOMYCTHTDH OOJBIIYIO OMIUOKY.

Bonvwue modyau mpyono pasoupams. Pazbop MOLYJIs, COCTOSIIETO U3 HECKOJIBKIX
JEeCATKOB CTPOK KO, He COCTaBJIsAeT TpyAa. Pazbop MOIyJIs, KOTOPBII COCTOUT U3
HECKOJIbKMX ThICSY CTPOK KOJIa, IIPAKTHYECKH HEBO3MOsKeH. BoJiee Toro, aTo He ToJib-
KO 3ameisieT paboTy KoMaH/bl terraform plan, HO 1 JieJlaeT ee BbIBOJ HACTOJIbKO
OTPOMHBIM, YTO HUKOMY He 3aX04YeTCs ero YuTaTh. A 9TO O3HAYAET, UTO HUKTO HE
3aMETUT Ty HEOOJIBIIYI0 KPACHYIO CTPOUKY, KOTOPask MPELYTPERIAET 00 YiaaTeHUH
Batell 6a3bl JaHHBIX.

Boavwue modyau croxcno mecmuposamy. TecTUPOBATh MHPPACTPYKTYPHBIN KOJ
TPYAHO, @ €CJIN eTO OYeHb MHOTO — TO IMPAaKTHIECKN HEBO3MOKHO. MBI BepHEMCs
K 9TOMY B TJIaBe 7.

Ecim noibIToKKUTh, Balll KOJ I0JIKEH COCTOSTD U3 HeOOJIBIIIX MOLYJIeH, KasKIblil U3 KOTO-
PBIX JIEJIAET YTO-TO OLHO. ITO BOBCE He HOBasl MJIU CIIOpHAas uzest. Bol MHOrO pas 06 aToMm
CJIBITIAJIN, TOJILKO HEMHOTO B [PYTOM KOHTEKCTE, KaK, HAIIPUMED, B KHUTE « UUCTBIIT KOjI» !

MepBoe NpaBuno MYHKLMIA: OHU AOMKHbI BbiTh KOMMAKTHBIMK. BTOpoe NpaBmno dyHKLWIA:
OHW A0SMKHbI BbITb eLLe KOMMAKTHEE.

Pobept MapTvH

1

Mapmun P. Yucreiii kon. Cospanue, ananus u pedpakropunr. Bubanoreka nporpaMmucTa. —
CII6.: [Turep, 2019.
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IIpencraBbTe, YTO BBl UCMOJIB3YETE SI3BIK MPOTPAMMUPOBAHMS 00TIETO HA3HAUECHIS,
Takoii Kak Java, Python wim Ruby, n Bam nonasace ogHa orpomMuast GyHKIIUS AJTHHON
20 000 cTpok:

def huge_function(data_set)
Xx_pca = PCA(n_components=2).fit_transform(X_train)
clusters = clf.fit_predict(X_train)
ax = plt.subplots(1l, 2, figsize=(4))
ay = plt.subplots(@, 2, figsize=(2))
fig = plt.subplots(3, 4, figsize=(5))
fig.subplots_adjust(top=0.85)

predicted = svc_model.predict(X_test)
images_and_predictions = list(zip(images_test, predicted))

for x in @..x1limit
ax[@].scatter(X_pca[x], X_pca[l], c=clusters)
ax[@].set_title('Predicted Training Labels')
ax[1].scatter(X_pca[x], X_pca[l], c=y_train)
ax[1].set_title('Actual Training Labels')
ax[2].scatter(X_pca[x], X_pca[l], c=clusters)
end

for y in @..ylimit
ay[@].scatter(X_pcal[y], X_pca[1l], c=clusters)
ay[0].set_title('Predicted Training Labels')
ay[1].scatter(X_pcal[y], X_pca[l], c=y_train)
ay[1].set_title('Actual Training Labels")
ay[2].scatter(X_pcal[y], X_pca[l], c=clusters)
end

#
# ... ewe 20 TbICAY CTpOYeK...
#

end

Bur Cpa3dy Ke IIOHNMaETE, YTO ITOT KO CTpaHHI)IfI " €ero jyquie paB6I/ITb Ha psaj He60Ib-
IMMX aBTOHOMHBIX (l)yHKHI/Ifl, KaK/1ad N3 KOTOPBIX AEJIA€T YTO-TO OJHO:

def calculate_images_and_predictions(images_test, predicted)
X_pca = PCA(n_components=2).fit_transform(X_train)
clusters = clf.fit_predict(X_train)
ax = plt.subplots(1l, 2, figsize=(4))
fig = plt.subplots(3, 4, figsize=(5))
fig.subplots_adjust(top=0.85)

predicted = svc_model.predict(X_test)
return list(zip(images_test, predicted))
end
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def process_x_coords(ax)

for x in 0..x1limit
ax[@].scatter(X_pca[x], X_pca[l], c=clusters)
ax[0].set_title('Predicted Training Labels')
ax[1].scatter(X_pca[x], X_pca[l], c=y_train)
ax[1].set_title('Actual Training Labels')
ax[2].scatter(X_pca[x], X_pca[l], c=clusters)

end

return ax
end

def process_y_coords(ax)

for y in @..ylimit
ay[0].scatter(X_pcal[y], X _pca[l], c=clusters)
ay[0].set_title('Predicted Training Labels')
ay[1].scatter(X_pcal[y], X_pca[l], c=y_train)
ay[1].set_title('Actual Training Labels')
ay[2].scatter(X_pcal[y], X_pca[l], c=clusters)

end

return ay
end

#
# ... MHOXeCTBO ApPYruX Menkux OyHKUMiA. . .
#

Ty ke cTpareruio Hy:kHO npuMeHsiTh u K Terraform. ITpejcraBbTe, 4TO BB HMEETE JIETIO
C apXUTEKTYPO, n3006paskeHHoit Ha puc. 6.1.

Eciu ara apxurekrypa onucana B eiHOM orpoMHoM moayJje Terraform aiaumnoi
20 000 cTpoK, BbI IOJKHBI CPa3dy Ke MOYyBCTBOBATD, UTO € ATUM KOJIOM UTO-TO HE TaK.
Jlyuiire Bcero pasbuTh €ro Ha psiji HeGOJIBIIIX ABTOHOMHBIX MOJYJIEH, KasK/Iblil 13 KOTO-
PBIX BBITIOJIHSIET O/IHY 3ajauy (puc. 6.2).

Mopuynib webserver-cluster, HajJl KOTOPBIM Bbl paboTaere, HAUMHAET PA3PACTATHCSL.
K romy ke OH OTBeuaeT cpasy 3a TPU MAIOCBsI3aHHBIE MEK/LY COOOI 3a1aun.

Q Ipynna asmomacwumadbuposanus (ASG). Moysib webserver-cluster pasBepTbiBa-
et rpyny ASG, KOTopast yMeeT BBITIONHATD CKOJIB3SIIIE OOHOBIEHNS ¢ HYTE€BBHIM
BpeMeHeM TIPOCTOSI.

Q banancuposuux nazpysxu (ALB). Monynb webserver-cluster pasBeproiBaeT ALB.

Q Jemoncmpauuonmoe npunoxcenue. Momysib webserver-cluster Take pa3BepThIBACT
MIPOCTOE IEMOHCTPAIIMOHHOE TTPUITIOKCHIE.
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Paszem 9T0T KOJI Ha TPU HEOOIBIIMX MOIYJISL.

QO modules/cluster/asg-rolling-deploy. O6001IeHHBII YHUBEPCAIbHbIIT aBTOHOMHBII
MOJLYJIb JI7Is1 pa3BepThiBaHus rpynibl ASG, KoTopast yMeeT BbITIOJHAThH CKOJIb3SIIINE
0OHOBJICHHS C HYJIEBBIM BPEMEHEM IIPOCTOSL.

QO modules/networking/alb. O600611IeHHbBIH YHUBEPCATbHDIN aBTOHOMHBIN MOYJIb /171
pasBeptbiBanus ALB.

O modules/services/hello-world-app. MoayJIb JIJIL Pa3BePThIBAHUS JJEMOHCTPALM-
OHHOTO ITPUJIOKEHUA.

[Tpesxe ueM HauMHATH, He 3a0y/AbTE BBITIOJTHUTH KOMaHAy terraform destroy s
yIaJIeHNsT BceX KONnii webserver-cluster, KOTOpbIe MOTJIM OCTAThCST C TTPEJBITYITIX
rias. [Tocse aToro Moskere nmpucTynaTh K HAIMMCAHUIO MOIYJieil asg-rolling-deploy
u alb. Cospalite HOBYIO manky modules/cluster/asg-rolling-deploy u iepeMecTuTe
(crormpy¥iTe U BCTaBbTe) cye/ytolue pecypcebl u3 (aiina module/services/webserver-
cluster/main.tf Bmodules/cluster/asg-rolling-deploy/main.tf:
QO aws_launch_configuration;

aws_autoscaling_group;

aws_autoscaling_schedule (06a ax3emiLisipa);

d

d

O aws_security_group (/111 cepBepoB, HO He st ALB);

O aws_security_group_rule (00a npaBuia 1Jisl CepBEPOB, HO He Te, uTo st ALB);
a

aws_cloudwatch_metric_alarm (0ba sK3eMILIAPA).

[lasee nepemecrute cie/ytolre mepeMeHHble n3 Gaiijia module/services/webserver-
cluster/variables.tf B modules/cluster/asg-rolling-deploy/variables.tf:

QO cluster_name;

ami;

instance_type;

min_size;

max_size;

enable_autoscaling;

custom_tags;

0O00O0D0O OO

server_port.

Teneps nepeiiziem k mozaysio ALB. Cosnaiite HOBYyI0 manky modules/networking/alb
¥ TIepeMecTHrTe CJeIyIole pecypchl u3 aiina module/services/webserver-cluster/
main.tf B modules/networking/alb/main.tf:
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aws_1b;
aws_lb_listener;

aws_security_group (ToT, uTo st ALB, HO He Te, 4TO /1151 cCepBEPOB);

0000

aws_security_group_rule (0o6a npasuia 1yt ALB, Ho He Te, 4TO 171 cepBepoB).

Coszpnaiire (aiin modules/networking/alb/variables.tf u 00bsSIBUTE B HEM OJIHY M€pPe-
MEHHYIO:

variable "alb_name" {
description = "The name to use for this ALB"
type = string

WcnosbayiiTe 3Ty nepeMeHHy10 B KauecTBe apryMeHTa name /7151 pecypca aws_1b:

resource "aws_lb" "example" {

name = var.alb_name

load_balancer_type = "application”

subnets = data.aws_subnet_ids.default.ids
security_groups = [aws_security_group.alb.id]

}

1 apryMeHTa hame /I pecypca aws_security_group:

resource "aws_security_group" "alb" {
name = var.alb_name

}

MpI rtepetacoBasii MHOTO KOJIa, TO3TOMY MOJKeTe BOCIIOJIb30BATHCSI TIPUMEPAMU LISt
JTAHHOM TJTaBBI Ha cTpaHuIle github.com/brikis98/terraform-up-and-running-code.

KoMnoHyeMble Moaynu

Terepn y Bac ecTb jiBa He6oIbIINX MOJLyJIsT, asg-rolling-deploy 1 alb, KasK/Iblil U3 KO-
TOPBIX XOPOIIIO JIeJTaeT uTo-To 04H0. Kak nx o0beaquunTh? Kak cosnaBaTh KOMIIOHYEMble
MO/IYJI, IPUTO/IHbIE K TIOBTOPHOMY UCIIOJIBb30BAaHUIO? ITOT BOIIPOC aKTyaJleH He TOJIBLKO
muist Terraform — mporpaMMuUCTbI PA3MBIILISIIOT O HEM HA TIPOTSIKEHUU JIECSTUIETHIL.
[Tporutupyio [lyra Makuipost!, cozaaresst Unix-KaHamoOB U Psijia APYTUX HHCTPYMEHTOB
g Unix, Bkaouas diff, sort, join u tr:

3710 hunococdma Unix: nNuLIKTE NpPoOrpaMMbl, KOTOpbIE AENAOT UTO-TO OAHO, U AenaT
37O Xopoluo. MuWMTE NPOrpaMMbl, KOTOpbIE MOryT paboTaTb BMECTE.

Ayr Makunpovi

U Salus P. H. A Quarter-Century of Unix. — N. Y.: Addison-Wesley Professional, 1994.
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OpuH U3 coco6oB 3TOTO TOOUTHCS — UCTIONB30BATH KOMNOUUUIO PYHKUULL. DTO KOT/IA
BBl MOJKeTe B3sITh BBIBOJI OJIHON (DYHKIIMK U TIEPeaTh €ro B KauecTBe BBOJA JIPYTO.
[IpeacraBbTe, UTO y BAC €CTh cieayoiine HebombInue ¢pyHKinu Ha Ruby:

# NpocTaa ¢yHKUMA ANA CNOXEeHUA
def add(x, y)

return x +y
end

# NpocTaa ¢yHKUMA ANA BbIYUTAHUA
def sub(x, y)

return x -y
end

# MNpocTaAa ¢QyHKUMA ANA YMHOXEHWA
def multiply(x, y)

return x * y
end

C moMoIIpI0 KOMITO3UINY (DYHKITUI BB MOJKETE UX CKOMIIOHOBATD, ITepe/iaB BbIBOJL add
" sub Ha BXO/  multiply:

# CnoxHaa ¢yHKUMA, ObbeAMHAWWAsA HeCKONbkKOo 6Honee MpoCTbIX
def do_calculation(x, y)

return multiply(add(x, y), sub(x, y))
end

OJHUM U3 OCHOBHBIX CIIOCOOOB ciesiaTh (DYHKIIMU KOMIIOHYEMBIMU SABJISIETCS MUHU-
MUBAIUS NOOOUHBIX dpexmos. JLiist aTOTO 0 BOBMOKHOCTH CJIeyeT N3beraTh YTeHust
COCTOSTHUS M3BHE, @ BMECTO HTOTO MEePeIaBaTh ero Yepes BXoHbie mapamerpol. Kpome
TOTO, BMECTO 3aIMCH COCTOSHYSI BOBHE JIyUllle BO3BPAIATh PE3YJIbTaThl CBOUX BHIUKC-
JIeHU#T Yepe3 BhIXOAHbIE mapaMeTpbl. MuHuMusanms mo6ouHbIX ahHEKTOB — 9TO OfMH
U3 OCHOBHBIX IPUHIIUIIOB (DYHKIIMOHAILHOTO IPOrPAMMUPOBAHIsT, KOTOPBIN YIIPOIIAeT
MOHUMaHUE, TECTUPOBAHUE U TIOBTOPHOE MCIOJIb30BaHue Kozia. [locentee ocobeHHO
BaJKHO, TaK KaK GJ1aroapst KOMIO3HUIIN CJIOKHAsT (DYHKIIUS MOJKET TIPECTABIATH COOOI
KOMOWMHAIIIO O0JIee TIPOCTHIX.

1 xotst usbexarb mo6ouHbIX 9 dGekToB mpu paboTe ¢ HHOPACTPYKTYPHBIM KOJOM
HeJIb3s1, BbI BCE PABHO MOJKETE CJIEZIOBATh TE€M K€ OCHOBHBIM MPABUJIaM B CBOEM KOJie
Terraform: nmepejasaiite Bce B BUje BXOJHBIX IIEPEMEHHbBIX, BO3BpallaiiTe Bce yepes
BBIXO/[HBIE U CO3/IaBaliTe CIIOKHBIC MOJLYJIM Ha OCHOBE O0JIee TIPOCTBHIX.

Otkpoiite daiin modules/cluster/asg-rolling-deploy/variables.tf u go6aBbre
YEThIPE HOBBIE BXOJHbBIC IIEPEMEHHBIE:
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variable "subnet_ids" {
description = "The subnet IDs to deploy to"

type = list(string)
}
variable "target_group_arns" {
description = "The ARNs of ELB target groups in which to register Instances"
type = list(string)
default =[]

variable "health_check_type" {
description = "The type of health check to perform. Must be one of: EC2, ELB."

type = string
default = "EC2"
}
variable "user_data" {
description = "The User Data script to run in each Instance at boot"
type = string
default =""

[TepBasg nmepemennas, subnet_ids, TOBOPUT MOYJIO asg-rolling-deploy 0 TOM, B KAKMX
TTO/ICETSIX HY?KHO Pa3BepThIBaThCs. Ecsm B Momyie webserver-cluster mogcetn m VPC
[0 YMOJIYaHUIO OBLIU TIPOITUCAHBI IPSIMO B KOJIE, TO 9TOT MOJLYJIb MOKHO UCIIOJIb30BATh
B m00bix VPC u nozpcersax OGarogaps nepeMenHoil subnet_ids, KoTopas 1ocTymnHa
n3BHe. Cenyiolne iBe lepeMeHHble, target_group_arns u health_check_type, ompe-
HeJstioT To, kKak ASG uHTerpupyercst ¢ 6amaHCHPOBITUKOM Harpysku. Eciu y Moay st
webserver-cluster Obl1 BeTpoeHHbIN ax3emiLissp ALB, asg-rolling-deploy 3a1yMbi-
BaJICs KaK YHUBEPCAJIbHbII MOLYJIb, II09TOMY BBIOOD IIapaMeTpoB OaJaHCUPOBLIMKA
Harpy3KH ¢ MOMOIIbIO BXO/IHBIX TIEPEMEHHBIX TT03BOJIsIeT TpUMeHATh ASG B IMPOKOM
CIIEKTDE clieHapHeB: Hanpumep, 6e3 ALB, ¢ ogHnM 6aaHCHPOBILUKOM, ¢ HECKOJIbKAMU
NLBurT. 7.

BosbmuTe 3T TpU BXO/HBIE ITepeMeHHbIe U TepeiaiiTe MX pecypcy aws_autoscaling_
group B daiisie modules/cluster/asg-rolling-deploy/main.tf, 3aMEHUB BPYYHYIO
MIPOTIFICAHHBIE TTApaMeTPBI, KOTOPbIE CChIIATICh Ha pecypcebl (ckaxkeM, ALB) u ncrou-
HUKW TaHHBIX (BPOjie aws_subnet_ids) ¥ He GbIIM CKOMMPOBAHBI B HAIT MOJYJb asg-
rolling-deploy:

resource "aws_autoscaling_group" "example" {
# Hanpamyl 3aBUCUT OT WMMEHM KOHPUrypauuu 3anycka, MO3TOMY BMecTe

# C HMM Bcerpga HyXHO 3aMeHATb M 3Ty rpynny ASG

name = "${var.cluster_name}-${aws_launch_configuration.example.name}"
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launch_configuration = aws_launch_configuration.example.name
vpc_zone_identifier = var.subnet_ids

# HacTpauBaem MHTerpauuw ¢ 6anaHCUpPOBIMKOM HarpysKu
target_group_arns = var.target_group_arns
health_check_type = var.health_check_type

min_size = var.min_size
max_size = var.max_size

# Xoem, noka Kak MUHUMYM CTO/IbKO CEpPBEpPOB He MpoMAyT MpoBepKy
# paboTOCNOCOBHOCTHU, MNpexae 4eMm CYMTaTb pa3BepTbiBaHue ASG 3aBepleHHbIM

min_elb_capacity = var.min_size

# (...)

YeTBepTyto iepeMeHnylIo, user_data, HyKHO TepefaTh B CKPUIT MOJIb30BATEIbCKIX
nauHbix. Ecu B Mojtysie webserver-cluster aTOT CKPUIIT ObLT MPOMUCAH BPYUHYIO
U MOT HCTIOJIb30BAThCS JINIID JIUIsT pa3BepThiBanust npuaoxkenus Hello, World, mo-
1yJib asg-rolling-deploy nossouser pazseproiBarh B ASG moboe npuiokenue,
TaK KaK CKPUIIT TeMeph MepelaeTcst B BUEe BXOAHOI TiepeMennoil. VTak, nepenaiite
nepeMeHHYyI0 user_data pecypcy aws_launch_configuration (3aMeHUB €10 CCBLIKY
Ha UCTOYHMK JIaHHBIX template_file, KOTOPYIO Mbl He CKOIIMPOBAJIM B MOJYJIb asg-
rolling-deploy):

resource "aws_launch_configuration" "example" {
image_id = var.ami
instance_type = var.instance_type
security_groups = [aws_security_group.instance.id]
user_data = var.user_data

}

# TpebyeTcs nMpu WCMOMb3OBaHUKM TPYNMbl aBTOMAacWTabupoBaHuA
# B KOHUrypaumuu 3anycka.
# https://www.terraform.io/docs/providers/aws/r/launch_configuration.html
lifecycle {
create_before_destroy = true

}

Ciuenyer Takske 100aBUTh APOYKY TI0JIE3HBIX TIEPEMEHHbBIX B (Dailr modules/cluster/
asgrolling-deploy/outputs.tf:

output "asg_name" {

}

value = aws_autoscaling_group.example.name
description = "The name of the Auto Scaling Group"
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output "instance_security_group_id" {

value = aws_security_group.instance.id

description = "The ID of the EC2 Instance Security Group"
}

BoiBon 9TUX JaHHBIX /leJ1aeT MOy b asg-rolling-deploy erie 6oJiee YHUBEPCAJIbHBIM,
TTOCKOJTBKY € TIOMOTIBIO 3TUX BBIXOHBIX 3HAUEHU €TO0 MOJIh30BATETN CMOTYT U3MEHSITh
€ro ToBeJIeHNe, TIOIKIIouas cCoOOCTBEeHHbIE [paBuJia K TpyIIe 6e301acHOCTH.

ITo aHAIOTUYHBIM IIPUYMHAM HECKOJIBKO BBIXOAHBIX IIEPEMEHHBIX CJeAyeT 100aBUTh
u B (paits modules/networking/alb/outputs.tf:

output "alb_dns_name" {

value = aws_lb.example.dns_name
description = "The domain name of the load balancer"
}
output "alb_http_listener_arn" {
value = aws_lb_listener.http.arn
description = "The ARN of the HTTP listener"
}
output "alb_security_group_id" {
value = aws_security_group.alb.id
description = "The ALB Security Group ID"

}
Bur CKOPO YyBHUNWTE, KaK UX UCIIOJIb30BATbh.

IMocaenrum marom OyaeT npeobpasoBaHie webserver-cluster B MoayJib hello-
world-app, criocoOublil passepuyTh npunoxenue Hello, World ¢ momompio asg-
rolling-deploy u alb. /[sg aToro mepenmenyiite module/services/webserver-
cluster Bmodule/services/hello-world-app. [locse Bcex npeabaymmnx usMeHeHU N
B (aiine module/services/hello-world-app/main.tf JOKHBI OCTATHCS TOJHKO
CJIEIYIOINE PECYPCHI:

template_file (11]151 I10JIb30BaTEJIbCKUX I[aHHI)IX);
aws_1b_target_group;
aws_1b_listener_rule;

a
a
a
O terraform_remote_state (musa BJI);
O aws_vpc;

a

aws_subnet_ids.

JlobGaBbTe ciepyonyio nepeMennyio B ¢aiin modules/services/hello-world-app/
variables.tf:
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variable "environment" {
description = "The name of the environment we're deploying to"
type = string

}

Temnepnb 106aBbTe CO3AHHDIN BAMU paHee MOZYJb asg-rolling-deploy B hello-world-
app, uT00bI passepHyTh ASG:

module "asg" {

source = "../../cluster/asg-rolling-deploy"
cluster_name = "hello-world-${var.environment}"

ami = var.ami

user_data = data.template_file.user_data.rendered

instance_type = var.instance_type

min_size = var.min_size
max_size = var.max_size
enable_autoscaling = var.enable_autoscaling

subnet_ids data.aws_subnet_ids.default.ids
target_group_arns = [aws_1b_target_group.asg.arn]
health_check_type = "ELB"

custom_tags = var.custom_tags

}

/106aBbTe B hello-world-app elie 1 MOAYJIb alb, KOTOPBIH BBI TOKE CO3TATN PaHee,
uT06bI pasBepHyTh ALB:

module "alb" {

source = "../../networking/alb"
alb_name = "hello-world-${var.environment}"
subnet_ids = data.aws_subnet_ids.default.ids

}

OG6paruTe BHUMaHNE Ha TO, YTO BXOJHAs EPEMEHHast environment UCIIOJIb3YETCsI JJIsT
COOJTIO/IEHUST COTJIAIeHUsT 00 UMEHOBAHUH, YTOOBI BCE BAIIIM PECYPChI OBLITN paciipe/ieie-
HBI 110 TPOCTPAHCTBAM MMEH B 3aBUCHMOCTH OT cpe/ibl (Harmpumep, hello-world-stage,
hello-world-prod). ITOT KO/ TaKyKe YCTAaHABIMBAET COOTBETCTBYIONNE 3HAUCHUS JIJIS
IIepeMeHHbIX subnet_ids, target_group_arns, health_check_type 1 user_data, KoTO-
pble BBI I00aBIIIN paHee.

Temnepb BaM HY)KHO HaCTPOUTD liesieBylo rpyuity ALB u npaBusio npociyimmsaress
st aToro npuokenust. Crenaiite Tak, 4To0ObI pecypc aws_lb_target_group B daiize
modules/services/hello-world-app/main.tf HUCHOIB30BAJ B CBOEM II0OJIE hame IIepe-
MEHHYIO environment:
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resource "aws_lb_target_group" "asg" {
name = "hello-world-${var.environment}"
port = var.server_port
protocol = "HTTP"
vpc_id = data.aws_vpc.default.id

health_check {

path ="/
protocol = "HTTP"
matcher = "200"
interval = 15
timeout =3
healthy_threshold = 2
unhealthy_threshold = 2

}
}

Teneps caemaiite Tak, 4ToOBI MapaMeTp listener_arn pecypca aws_lb_listener_rule
YKa3bIBaJI Ha BBIBOJ alb_http_listener_arn Momyt alb:

resource "aws_lb_listener_rule" "asg" {
listener_arn = module.alb.alb_http_listener_arn
priority = 100

condition {

field = "path-pattern”

values = ["*"]
¥
action {

type = "forward"

target_group_arn = aws_1lb_target_group.asg.arn
¥

}

W nepenaiite Ba)kHbIE BBIXOHBIE TTapaMeTPhI U3 asg-rolling-deploy 1 alb B KauecTBe
BbIBOJIa MOAYJI hello-world-app:

output "alb_dns_name" {

value = module.alb.alb_dns_name

description = "The domain name of the load balancer"
}
output "asg_name" {

value = module.asg.asg_name

description = "The name of the Auto Scaling Group"

}

output "instance_security_group_id" {
value = module.asg.instance_security_group_id
description = "The ID of the EC2 Instance Security Group"

}
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Ito KoMIo3uius (HyHKIINN B JIEHCTBUM: BB BRICTPAUBAECTE CIOXKHOE TIOBeieHre (Tpu-
noxenne Hello, World) us 6osee mpoctbix wacreii (mogyau ASG u ALB). B Terraform
YACTO MOYKHO BCTPETUTH KaK MUHUMYM J[BA THUTIA MOy JIEH.

a O6o6u4€HHbte mooyau. Takue MOIyJIH, Kak asg-rolling-deploy u alb, sBJsiOTCS
6a30BbIMK COCTABHLIMU OJIOKAMU BaIIEro KOJa, KOTOPbIE MOKHO HCIIOJIb30BaTh BO
MHO’KECTBE Pa3HbIX ClleHapueB. Bl BUae N, Kak ¢ UX IMTOMOIIBI0 Pa3BepThIBAETCS
npuoxerre Hello, World, Ho Te ke Momyit MOXKHO TPUMEHUTD, K IPUMEPY, YTO-
6b1 pasBepayTh ASG a1a 3amycka kaacrepa Kafka mim monnocThio aBTOHOMHOTO
skseMILIsIpa ALB, criocoGHOro pacipeaesissTh HarpysKy MesKIy PasHOOOPasHbIMU
MPUJIOKEHUSAMI. VICTI0/1b30BaTh OMH GalaHCUPOBIIUK JJIS BCEX ITPUJIOKEHUT cpasy
OyzeT elieBJie, 4eM BbIACIATH 1JIsL KaxkK/[0r0 U3 HUX 110 ogHomMy ALB.

Q Yskocneuuanusuposaniwvie modyau. Moy Bpoze hello-world-app coderator B cebe
HECKOJBKO 0600TIEHHBIX MOy Tell ¢ PACIETOM Ha OJIMH KOHKPETHDIH CIIeHapHil c-
OJIb30BaHMsI, CKakeM, pasBeproiBanue mpunoxenust Hello, World.

B peanbhoii paboTe BaM, BO3MOKHO, IIPUAETCS APOOUTH CBOUM MOJYJIN €llie CUIbHEE,
4yTOOBI YJIYYIINTh KOMIO3HUIIMIO U IIOBTOPHOE puMeHeHue. Hanpumep, BbI MosKe-
Te TTPUMEHSTH KOJIJIEKIIMIO OTKPBITHIX, YHUBEPCAIbHBIX MOJYJIEi U3 PEMO3UTOPUs
terraform-aws-consul (http://bit.ly/33hhOwr) aist paboror ¢ HashiCorp Consul. Consul —
3TO OTKPBITOE, pacipejie/ieHHOe XPAHUJIUIIE TUIIA «KJI0Y — 3HAaYeHHUEe», KOTOPOMY
WHOT/Ia HY;KHO TIPOCIYIITUBATD CETEBBIE 3aITPOCHI HA MHOKECTBE PA3HBIX TOPTOB (cep-
sepubie RPC, CLI RPC, Serf WAN, HTTP API, DNS u T. &.), 1109TOMY OHO 0OBIYHO
Tpebyer okoso 20 rpyrmn Ge3omacHocTr. B pertosuropuu terraform-aws-consul mpa-
BUJIA 9TUX TPYIIIT OITUCBIBAIOTCS B OTEJIbHOM MOJIyJie consul-security-group-rules
(http://bit.ly/310050c).

YT00BI MOHATH, 3aU€M 3TO HY/KHO, MOKHO CHavajia MOCMOTPETh Ha TO, KAK PA3BEPTHI-
Baercst cuctema Consul. Ee yacto pa3BepThIBAIOT B KaueCTBE XPAHUIIUIINA JAHHBIX JIJIsT
HashiCorp Vault, orkpsiTOro pacnpeaeseHHOTo XpaHuinia KOHOUAeHI[HATbHON
nH(bOpMALIUH, B KOTOPOM MOKHO Oe3011acHo pasMelarh napou, API-kmoun, ceprudu-
katel TLS u 1. 1. B penmosutopun terraform-aws-vault (http://bit.ly/2MM6AKN) MOKHO
HAlTH KOJIJIEKIIUIO OTKPBITHIX YHUBEPCATBHBIX MOyJieil st pabotsl ¢ Vault. Tam ke
mpeJcTaBaeHa AnarpaMma, Ha KOTopoit n3obpaskeHa THITHYHAST TPOMBITIICHHAST apXH-
TeKTypa JIJist 3Toi cucreMbl (puc. 6.3).

B npowmbiiieHHbIX yeaoBuax Vault o6s14Ho 3amyckaercs B ogHoi rpyiie ASG, co-
crosieit u3 3—5 cepBepoB (Pa3BepHYTHIX € TIOMOIIBIO MOYJIst vault-cluster (http://
bit.ly/2TngRON), a Consul — B pyroii, Toxke ¢ 3—5 cepBepamu (Pa3BepHYTHIMHU C MOJLY-
sieM consul-cluster (http://bit.ly/2YQXIWe), 103TOMY KaXK/yIO U3 9TUX CUCTEM MOKHO
MacuTabupoBaTh U 3alUIATh M0 OTAETbHOCTH. OJHAKO B TECTOBOM OKPY/KEHUM
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3aITyCK TAKOTO KOJIMYECTBA CePBEPOB Oy/IET UBJIUITHUM, TI0ITOMY, YTOOBI COKOHOMUT,
Vault u Consul syurire 3amyckats B ogH0i#1 rpytiiie ASG, cocrosieii, ckaxeM, 13
OJIHOTO cepBepa M Pa3BEPHYTON C MCIOJb30BaHUEM MOy vault-cluster. Ecau
6b1 Bece mpasusa rpynnbl 6esonacHoctu Consul ObLIN OTHICAHBI B MOLYJIE consul-
cluster, BbI Obl He CMOTJIV IIPUMEHSITh UX OBTOPHO (PasBe YTO Bbl BPYUHYIO CKOTIH-
pyere 20 ¢ UM npasui) npu passeproiBanuu Consul ¢ Mmoaysiem vault-cluster.
Ho, mockoJsibKy mpaBujia OMMUCaHbl B OTIEJBHOM MOJIyJie, consul-security-group-
rules, BbI MOJKETe IIOAK/IIOYUTH UX K vault-cluster WK K KiacTepy HOYTH JIHOOOro
JIPYTOTO THIIA.

ApxutekTypa
Vault

Puc. 6.3. Apxutektypa HashiCorp Vault n Consul

g npocroro npunoxkenus spozae Hello, World Takoro poga pasbuenue 6yner upes-
MEepHBIM, HO, €CJIV Bbl UMEEeTe JIEJI0 C HACTOSIIEN CI0KHON MH(PPACTPYKTYPOI, Bbijle-
JIEHWE TIPABUJI TPYIIIBI He30MacHOCTH, TOJTUTHK TAM U APYTruX CKBO3HBIX 3JIEMEHTOB
B OT/IEJIbHBIE ABTOHOMHBIE MOJIYJIH — YaCTO HEOOXOAMMBIHT IIAT JIJIS TOJIEPIKKH Pa3-
HBIX METOJIMK Pa3BepThiBaHust. M bl UX UCIOJIb30BaIu He ToJbKO 1yist Consul u Vault,
Ho u st creka ELK (B poMmbliienHoit cpee Mbl 3anyckaiu Elasticsearch, Logstash
n Kibana B oTgenbHbIxX KjaacTepax, a B TecToBoil — B ogHoM 1 ToMm ke), Confluent
Platform (8 upombinientoii cpene mbr 3anyckain Kafka, ZooKeeper, REST Proxy
u Schema Registry B oT/1e/IbHBIX KJacTEPaX, a B TECTOBOH — B OJHOM 1 TOM JKe), CTe-
ka TICK (8 npombiiientoii cpene mbl samyckanu Telegraf, InfluxDB, Chronograf
u Kapacitor B 0T/ieJIbHBIX KJIACTEPAX, & B TECTOBOI — B OJIHOM U TOM JK€) U T. [I.
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TecTupyeMble Moayu

Bor yoKe Halucaau JJ0BOJbHO MHOTO KOJIa B BUJIe TpeX Moayneﬁ: asg-rolling-deploy,
alb u hello-world-app. Tenepp HYKHO yOEAUTBCsI, YTO TOT KOJ U [IPaBia padoTaer.

YkazaHHble MOZLYJIU He KOPHEBbIe U He IIpe/iHa3HaueHbl /11 Pa3BepThIBaHUs HAIIPSAMYIO.
YTo6bI UX Pa3BEPHYTH, HYsKHO HATICATH KAKOH-TO KoAl Terraform, mOAKIIIOUNTE HYKHDIE
BaM apTyMeHTHI, CKOH(UTYpPHUPOBATh M0JisI provider u backend u T. 1. /[7151 5TOrO MOKHO
CO3/IaTh TATIKY examples, KoTopast GYIET COEPKATh MPUMEPhI UCTIOTb30BAHIST BATITIX
Mopyreit. [Tompobyem aTo cenath.

Cosnafite aiin examples/asg/main. tf ciaemyromnero coaepKanms:

provider "aws" {

region = "us-east-2"
¥
module "asg" {
source = "../../modules/cluster/asg-rolling-deploy"
cluster_name = var.cluster_name
ami = "ami-0@c55b159cbfafelfo"
instance_type = "t2.micro"
min_size =1
max_size =1

enable_autoscaling = false

subnet_ids = data.aws_subnet_ids.default.ids

}

data "aws_vpc" "default" {
default = true

}

data "aws_subnet_ids" "default" {
vpc_id = data.aws_vpc.default.id

}

IT1oT (hparmMeHT KoJ1a pa3BepTbiBaet rpyiiny ASG ¢ olHUM CepBEPOM, IIPUMEHSIST MOIYJTh
asg-rolling-deploy. I[TonpoOyiiTe BBITOJIHUTD KOMaH/IbI terraform init u terraform
apply u y6enutech, uto Bce pabortaer 6e3 ommboKk u ASG efiCTBUTENBHO CO3/IAeTC.
Temnepp mobasbTe (haiiar README.md ¢ JaHHBIMU WHCTPYKIIUSIMHE, TIOCJIE YETO 9TOT KPO-
[I€YHBII IpUMep cTaHeT Kyaa 6ojiee MoIHbIM. C IIOMOIIBIO BCEr0 HECKOJABKUX (DailsioB
U CTPOK KO/Ia BBI TIOJIyYaeTe e/ ytoriee.

Q Mexanusm pyurvix mecmos. ITOT IEMOHCTPAITMOHHBIH KO/l MOKHO MCIOTb30BATD TIPH
pabote Hajt MOJIyJieM asg-rolling-deploy, pa3BepThIBast U YAAJIsIs €10 [0 MHOTO Pa3
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ITyTeM PYYHOTO BBITIOJIHEHUS KOMaH/l terraform apply u terraform destroy. 1o
MO3BOJIAT YOEMUTHCS B €TO TPECKA3yEMOM MOBEEHH.

Q Mexanusm asmomamuueckux mecmos. Kax Bbl yBUANTE B IJIaBe 7, C TIOMOIIBIO 3TOTO
JIEMOHCTPAIIMOHHOTO KOJIa MOKHO TaK’Ke cO3/laBaThb aBTOMAaTHUYECKUE TECTbI JIJIs
Baimmx Mozyseit. CoBeTyio pa3MeIaTh TeCTH B MaMKe test.

Q Hcnomnsemas dokymenmayus. Ecan coxpanuTh 3T0T npuMep (BMecTe ¢ daiinom
README .md) B cucTeMe yIpaBJaeHtst BEPCUSIME, KaK/IbIil YJIeH Ballell KOMaH/[bl CMO-
JKET €ro HalTH U TIOHSATH € €ro MOMOIIBIO, Kak paboTaeT Ball MOAYJIb, DTO TaKkKe
MO3BOJIMT 3aIlyCKaTh MOJLYJIb G€3 HAMCAHUST KaKOTO-n60 Koja. TakuM 0OpasoM,
BBI [IPEIOCTABJISIETE CBOEH KOMaH e 00YYatonuii MaTepUasl i BMECTE C TEM MOXKETe
MOJATBEPAUTH €r0 KOPPEKTHOCTh ABTOMATHYECKIME TECTAMU.

Y xaxgoro mosyJst Terraform, KOTOpbIil HAXOAUTCST B T1atike modules, OJKHA OBITH
marka examples ¢ COOTBETCTBYIONTMM ITPUMEPOM. A Y TIOCJIETHETO B 9TOH NaTTKe JOKEH
OBITH TIOMXOMSIINN TECT B TATIKe test. Y KakI0TO0 MOZYJIST, CKOpee BCero, OYIeT psif
IpUMepoB (U, cje/[0BaTebHO, HECKOJIBLKO TECTOB), KOTOPbIe UJIIOCTPUPYIOT pasHble
KOH(UTYpAIUK U clieHapuu Uctosb3oBanus. CkaskeM, 11t MOJLyJid asg-rolling-deploy
MOKHO IIPUYMaTh JPYTUE MPUMEPBI, YTOOBI TOKA3aTh, KAK OH paboTaeT ¢ MpaBUIaMu
ABTOMACITTAOMPOBAHNS, KaK K HEMY TIOJKIIOYATh OATaHCHPOBIINKN HATPY3KH, KaK eMY
Ha3HAaYNTh I10JIb30BATEIbCKIE TETU U T. L.

Eciont Bce 970 06beAMHUTD, CTPYKTYPA KATAJOTOB TUITMYHOTO PEMO3UTOPHs modules
Oy/IET BBITJIS/IETH TaK:

modules
L examples
L alb
L asg-rolling-deploy
L one-instance
L auto-scaling
L with-load-balancer
L custom-tags
L hello-world-app
L mysql
L modules
L alb
L asg-rolling-deploy
L hello-world-app
L mysql
L test
L alb
L asg-rolling-deploy
L hello-world-app
L mysql

B xauectBe yripaskHeHus Mpejiaraio Bam mpeBpatuth Ko RDS, KoTopslii BbI Hanucaim,
B Moaysib MySQL u no6aBuTh K MOAYJIAM alb, asg-rollingdeploy, mysql u hello-
world-app MHOKECTBO Pa3HbIX IIPUMEPOB.
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Pa3paboTKy HOBOTO MOJYJIsI KpaifHe MOJIE3HO HAYUHAMb C HATINCAHUS IEMOHCTPAIIHOH-
Horo kojia. Eciiu cpasy 3aHsaThCsl peasinzaiiyeil, MOXKHO JIETKO ITOIPI3HYTh B JIETAJISX,
1 K MOMEHTY, KOT/Ia BbI BepHeTech K API, Bamt Moy b OyAeT MaJIOIIOHATHBIM 1 CJIOKHBIM
B npuMeHeHyn. Ec/m jke BbI HauHeTe ¢ KoJa IprMepa, Y Bac OyaeT BO3MOKHOCTD OLYMATh
00 OIIbITE MCIOJIb30BAHMUsI, BRIPAGOTATh AJIs CBOErO MOAYJI akKyparHbiii API u 3aTem
BEPHYThCs K peamsaiiiu. [[0CKOIbKY KOl IIpuMepa 1 TaK CIYKUT OCHOBHBIM CIIOCOOOM
TECTUPOBAHUST MOYJIsl, TAKOH TIOAXO0J ABJISAETCS PAa3HOBUAHOCTHIO paspabomku uepes
mecmuposanue (Test-Driven Development, TDD); noxpobHee 0 TeCTUPOBAHUU MBI T10-
TOBOPUM B TJ1aBe 7.

Cy1iecTByer elle oOJuH OAX0J, KOTOPbI Bbl CMOKETe OLIEHUTh 110 JOCTOUHCTBY, KaK
TOJIbKO HAYHETe PEryJIIPHO TECTUPOBATH CBOU MOLYJIN: 3aKpenieHue 6epcuil. Bbl 1OIKHBI
3aKPEINTh BCE CBOM MOJLYJIH 3a OIIpezie/leHHOI Bepeueil Terraform, HCIIONb3yst apryMeHT
required_version. Kak MunumMym cieayer Tpe6GoBaTh KOHKPETHYIO MAsKOPHYIO BEPCHIO
Terraform:

terraform {
# Tpebyem nwbyw Bepcuw Terraform Buaa 0.12.x
required_version = ">= 0.12, < 0.13"

}

ITOT KOJI O3BOJIUT KCIIOJIb30BaTh JJIsI Balllero MoAyJist ToJabko Bepcun Terraform
Buza 0.12.x, vo we 0.11.x mym 0.13.x. ITO OYEHBb BA)KHO, [IOTOMY YTO TIPU KAXKIOM Ma-
sKopHOM BbIntycke Terraform repser 06paTHYI0 COBMECTUMOCTD: HAIIPUMED, TEPEXO]]
¢ 0.11.x va 0.12.x Tpebyer CyIeCTBEHHOTO M3MEHEHUsI KO/Ia, TOITOMY BaM BPSIZL JIH
MMOHPABUTCS, €CJU TAKOU Tepexojt mpousoiiger ciayuaiino. Eciu 1o6aBuTh mapamerp
required_version 1 IOIBITATHCA BBINOJHUTDL terraform apply, UCIIOJIB3YS APYIYIO
BEPCHIO, CPA3y JKe MOABUTCS OlnOKa:

$ terraform apply
Error: Unsupported Terraform Core version

This configuration does not support Terraform version ©.11.11. To proceed, either
choose another supported Terraform version or update the root module's version
constraint. Version constraints are normally set for good reason, so updating the
constraint may lead to other errors or unexpected behavior.

I[JIH KO/1a TIPOMBINIJIECHHOTO YPOBHA PEKOMEHAYIO €1II€ CTPOKE 3aKPETIIATH BEPCUIO:

terraform {
# Tpebyem ucknw4mtenoHo Bepcuw Terraform 0.12.0
required_version = "= 0.12.0"

}

ITO BBI3BAHO TEM, UTO Jlayke MePexo/| Ha HOBbIE «3allJIaTOYHble» BepCHU (CKaKeM,
0.12.0 — 0.12.1) MoseT cosnath pobiiembl. MIHOIIa OHK cogepsKaT OUIMOKH, a MHOrAa
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y HUX JIOMaeTcst 0OpaTHasi COBMECTUMOCTD (XOTsI B HAIIK JTHU 9TO CJIYUIAETCS PEKE).
Ho eme 6osee cepbe3Hoit npobieMoii aBjisieTcs To, uTo Gaiil CoCTOSHMI, M3MEHEHHbII
6osee HOBOII Bepcueil Terraform, yske HeJIb3sl UCIIOJIb30BATh B CTaPhIX Bepcusx. Ilpes-
cTaBbTe, K IPUMEPY, YTO BECh BAlll KO pa3BepHyT ¢ momotibio Terraform 0.12.0, u Ty
B/PYT pa3paboTurK, y KOTOPOro ycraHosseHa Beperst 0.12.1, mpuMeHsieT K HEKOTOPBIM
13 Balllux MOjLyJieit KomaHay terraform apply. B pesyiibrarte (ailjibl COCTOSHUS 9THX
MojtyJieit boabine He coBMecTuMbI ¢ (0.12.0, mosTOMY BBI BBIHYKIEHBI OOHOBUTH BCE
CBOM KOMIIbIoTepbI A1 pazpaborku u CI-cepsepnl na 0.12.1!

Curyarus, ckopee Beero, yaayunrures, kKorna Terraform mocruraer Bepcun 1.0.0 u Ha-
qHeT co0JI0/1aTh 0OPATHYIO COBMECTUMOCTD, HO, IIOKA HTOTO He IPOUSOIILIO, ST COBETYIO
TPUBSI3BIBATHCS K 0npedenentoli BEpCUH 9TOH CUCTEMBI. ITO TIO3BOJINT M30eKaTh He3a-
IUIAHIPOBAHHBIX 0OHOBJIEHNI. BbI cMOXKeTe 0OHOBIISATBCS TOT/A, KOr/a OyeTe TOTOBEL,
U JIeJIaTh 3TO cpasy /I BCceX CBOMX KoMmbioTepoB u CI-cepsepos.

Pexomeny1o Takke 3aKpEIIsSTh BEPCUU BCEX BAITUX TTPOBAlIePOB:

provider "aws" {
region = "us-east-2"

# Pa3pewaem MCNonb30BaTb Nbyw Bepcutw npoBaigepa AWS Buaa 2.x
version = "~> 2.0"

}

ITOT NIpUMep NMPUBA3bIBaeT Ko poBaiinepa AWS k Bepcuam Buzia 2.X (CHHTAKCHUC
~> 2.0 9KBUBAJIEHTEH >= 2.0, < 3.0). I cHOBa, 4TOOBI U30EKATD CIYYAHOTO BHECEHISI
00paTHO HECOBMECTUMBIX U3MEHEHUH, HEOOXOUMO 3aKPENUTH MaKOPHYIO BEPCHIO.
3akperieHre KOHKPETHOW BEepCUU 3aBUCHT OT ITpoBaiiziepa. [Ipeamnonoskum, mpoBaiizep
AWS gacTo 0GHOBJISIETCST U UMEET XOPOIIYIO TOAAEPKKY 00paTHOI COBMECTUMOCTH,
M03TOMY Oy/JeT Pa3yMHO 3aKPEMUTh TOJBKO €r0 Ma)KOPHYI0 BEPCHIO ¥ MO3BOJHUTH
aBTOMATHYECKOE OOHOBJICHUE 3ATLTATOK, YTOOBI MOJYUUTH YAOOHBIH TOCTYI K HOBBIM
BO3MOsKHOCTsIM. OJIHAKO BCe TIPOBaiiiepsl pasHbie, TI09TOMY oOpaliaiiTe BHUMaHUe Ha
TO, HACKOJIFKO XOPOIIO OHU CIPABJISIIOTCS ¢ TOANEPKKON 06paTHOI COBMECTUMOCTH,
U 3aKpeILIsiTe HoMepa BEPCUI COOTBETCTBYIOINM 00Pa3OM.

Moaynun, rotoBble K MOBTOPHOMY MUCMOJ/Ib30BaHUIO

Crreyormmm MmaroM mocJe HATTMCAHMST U TECTHPOBAHUST MOy Teit GyeT nx BoImyck. Kak
BbI YK€ BUJIEJIN B pasjiedie <Y IpaBjieHre BePCHsiMi» Ha €. 53, [I7Ist 9TOTO TTOJIXOJSIT TeTH
Git B coyeTanuu ¢ CeMaHTUYECKUM BEPCUOHUPOBAHUEM:

$ git tag -a "v0.0.5" -m "Create new hello-world-app module"
$ git push --follow-tags
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Harnpumep, uToObI pa3BepHYTH B TECTOBOM OKPY KEHUI BEPCUIO VO . 0.5 BAIIETO MOYJIST
hello-world-app, B daiine live/stage/services/hello-world-app/main.tf ciaemyer
MpoTHcaTh TaKOU KOJI:

provider "aws" {
region = "us-east-2"

# Paspewaem ucnonb3oBaTb Nbyw Bepcui npoBaigepa AWS Buaa 2.x
version = "~> 2.0"

}

module "hello_world_app" {
# TODO: noacTaBuTb cwpa URL u Bepcuw Bawero cobcTBeHHoro mopyns!!
source = "git@github.com:foo/modules.git//services/hello-world-app?ref=v0.0.5"

server_text = "New server text"

environment = "stage"

db_remote_state_bucket = "(YOUR_BUCKET_NAME)"

db_remote_state_key = "stage/data-stores/mysql/terraform.tfstate”
instance_type = "t2.micro"

min_size =2

max_size =2

enable_autoscaling = false

}

[lamee ykaskem gomennoe nMsi ALB B Bujie BeIXoiHOTO TapameTpa B daiise live/stage/
services/hello-world-app/outputs.tf:
output "alb_dns_name" {

value = module.hello world_app.alb_dns_name
description = "The domain name of the load balancer"

}

Tenepb BbI MOKeTe Pa3BEPHYTH CBOM MO/IYJTh C MOIEPKKON BEPCUOHUPOBAHUS, BBITIOJ-
HUB KOMaH/Ibl terraform init u terra form apply:

$ terraform apply

(e00)

Apply complete! Resources: 13 added, © changed, © destroyed.
Outputs:

alb_dns_name = hello-world-stage-477699288.us-east-2.elb.amazonaws.com

Ecnu Bce paboTaet XOpOTIio, MOJKETe Pa3BePHYTh 3Ty ke BepcHio (U, CIe0BATENbHO,
ATOT 3Ke KOJ[) B IPYTUX CPe/laX, BKIIOUas MPOMBITIIEHHY0. Eciin y Bac Korpa-HuOy1b
BOSHUKHET TIPOOJIEMa, BBl CMOJKETE OTKATUTRCS Ha3a/l, Pa3BepPHYB GoJiee CTapyio BEPCHIO.
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Ere oiauM crioco6oM BbITTyCKa MOJLyJIel siBysteTes ux nybmukarmst B peectpe Terraform.
IIy6mrunsbiii peectp MoxyJieit Terraform HaxomuTcs 1o agpecy registry.terraform.io u co-
JEPAKUT COTHU YHUBEPCATLHBIX, OTKPBITBIX U TOJJIEPKIBAEMBIX COOOIIIECTBOM MOJLYJIEH
st AWS, Google Cloud, Azure n MHOTUX ApYrHX mpoBaiinepos. st myGauKaIm B Hem
CBOUX MOJLyJIeil HeOOXOANMO COOMIOCTH HECKOJIBKO TpebOBaHUIA'.

Q Mouyab go/KeH HaxoauThes B perosutopun GitHub.

a PeHOSI/ITopHﬁ IIOJI)KEH UMeTh Ha3BaHue Buja terraform-<PROVIDER>-<NAME>, rae
PROVIDER — 3TO IpoOBaiifiep, Ha KOTOPOTO PACCUYNTAH MOIYJTh (HAIIPUMED, aws ),
a NAME — umMst MoJTyJist (CKaskeM, vault).

Q MoayJro HyKHa onpeeseHHas cTpyKTypa (aitnos: kox Terraform possken Ha-
XOIUTHCS B KOPHE PEIO3UTOPUSI, Y BaC J0JIKeH ObITh (Daits README . md 1 HEOGXO-
IUMO cOOTIONATD COTIallleHne 00 UMEeHOBAHUHT q)af/’UIOB main.tf, variables.tf
u outputs.tf.

Q /lns BeilTycKa Ko/la B PENO3UTOPUH HYKHO MCII0JIb30BaTh TeTh Git 1 ceMaHTHuecKoe
BepCHOHUPOBaHUE (X.Y.Z).

Eci Bam MozyJIb OTBEYAET BCEM 9TUM TPeOOBAHUSIM, Bl MOKETE CHEJIaTh €ro J0-
CTYIHBIM JUIsI BCeX skesarouux. s aToro Boiiaure B peectp Mmoayseil Terraform
¢ moMolpio cBoell yueTHoit sanucu GitHub u ony6aukyiite cBoit Mony/ib B Be6-
unrepdeiice (puc. 6.4).

Peectp mozyieit Terraform ymeer anajn3upoBarh BXOAHbIE U BBIXOIHBIE TTapaMeTPhl
MO/1yJisl, II09TOMY Bbl MOXKeTe BUJ/IeTh UX B I10JIb30BaTe/IbCKOM uHTepdeiice BMecTe
¢ TTOJISIMU type 1 description, Kak oKasaHo Ha puc. 6.5.

Bonee Toro, Terraform moiep/kuBaeT CHeUATbHBII CHHTAKCUC [T TIOKIIOYEHIS
MoayJelt u3 peectpa. Bmecto ammauoro azpeca Git ¢ Maso3aMeTHBIMU ITapaMeTpa-
MU ref Bbl MOJKETe HCIIOJIb30BaTh B apryMeHTe source Oosiee koporkuii URL-aapec
peecTpa, YKa3bpIBasi BEPCHIO € MTOMOIIBIO OT/IETFHOTO apTyMeHTa version. BoT kak ato
BBITJISJIAT:

module "<NAME>" {

source = "<OWNER>/<REPO>/<PROVIDER>"
version = "<VERSION>"

#(...)
}

NAME — 3T0 ueHTU(DUKATOP MOJLyJist B BatiieM Kojie Terraform, OWNER — BJiajiesiel] pero-
suropust B GitHub (ranpumep, B github. com/foo/bar TakoBbIM siBJIsieTcsT f00), REPO —
nassanue GitHub-penosutopus (ckaxkem, B github.com/foo/bar 210 bar), PROVIDER —
HYKHBII BaM TIpoBaiiiep (MpeanosoKnM, aws ), a VERSION — Bepcust MOy JIsl, KOTOPYIO

! Bce mogpobHOCTH 0 TTyGIMKAIINI MOLJTeit MOJKHO HaiiTi Ha cTpanwuiie bit.ly/2M53hi0.
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BbI XOTUTE UCIIOJIb30BaTh. BOT IpUMep TOro, Kak IOAKII0YNTh MOYJ/Ib Vault 13 peecrpa
Terraform:
module "vault" {

source = "hashicorp/vault/aws"
version = "9.12.2"

#(...)
¥

® O ® % nashicorpivaultiaws | Taraforr X 4

€ > C @ https:fregistry.ter I dules/hashi I 112.2 a i [ ]
aws vault @ - Provision Instructlons
= HWS P TG~ Copy and patte ien yeus Tarrateem
S —

e wariablen, and s LarTators

A Terraform Module for hew to run Vault on AWS using Terraform and Packer

# itasrt the 4 required varissles hars
[}

con e afor vl et an

@ Submodules » || [ Examples =

Readme  Inputs {15

Vault AWS Module

This repo contains a setof modules in the madules faldar for deploying a Vault cluster on AWS using Terrafoem. Vault

Is an open source tool for managing secrers. By default, this Module uses Consul as 8 storage backend. You can
opticnally add an 53 backend for durability.

Puc. 6.4. Moaynb HashiCorp Vault B peectpe Terraform
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® 0@ vy nasnicomiveuaws | Terrafer x4

& 5 C @ hitpsiiregistry. i fhashicorp/vault/aws/0.12.2 Hab=inputs i [#]

Required Inputs

These variables must be set inthe =sedule block when using this module.

create_dns_entry string

Drescription: If set to true, this module will create a Route 53 DNS A record for the
ELE in the var.hosted_zone_id hosted zone with the domain name in
wvar.domain_name,

hosted_zone_domain_name string

Description: The domain name of the Route 53 Hosted Zone in which to add a DNS
entry for Vault (e.g. example.com). Only used if var.create_dns_entry is true.
ssh_key name string

Description: The name of an EC2 Key Pair that can be used to 55H ta the EC2
Instances in thic cluster. Set to an empty string to not associate a Key Pair,
vault_domain_name string

Description: The domain name to use in the DNS A record for the Vault ELB (e.g.
vault.example.com). Make sure that a) this is a domain within the

wvar hosted_zone_domain_name hosted zone and b) this is the same domain name
you used in the TLS certificates for Vault. Only used if var.create_dns_entry is true.

Optional Inputs

These variables have default values and don't have to be set to use this module. You
may set these variables to override their default values.

ami_id string

Description: The D of the AMI ta run in the cluster. This should be an AMI built from

Puc. 6.5. Peectp Terraform aBToMaTnyeckv aHanmsmpyeT 1 oTobpaxaeT BBOA W BbIBOA MOAYNS

Eciu y Bac ectb noanucka Ha cepsuc Terraform Enterprise or HashiCorp, Bb1 MozkeTe
JeTTaTh TO JK€ CAMOE C 3aKPBITBIM peecTpoM MomyIeit Terraform, KoTopbiit HaxoauTest
B BalllUX 3aKPbIThIX Git-peno3uTopusx M AOCTYIIEH TOJIBKO Balieil KoMaHae. ITO OT-
JIMUHBIH c110c00 pacpocTpaHEHUST MOJIYJIeH BHYTPH Balllell KOMITAHWH.

3a npeaenamu Bo3MoXxHocTen Terraform-moaynen

Hecmotpst Ha TO uTO 9Ta KHMra HocssieHa Terraform, A/ mocTpoeHus: COGCTBEHHOIM
UHOPACTPYKTYPBI MPOMBIIIIEHHOTO YPOBHS MOHAZ00ATCS U APYTHE HHCTPYMEHTHI:
Docker, Packer, Chef, Puppet u, KoneuHo e, crapbiii 7o6pbiii bash-ckpurit. Bosbiiyto
YacTh 3TOr0 KOZa MOKHO pasMeCTHTh B Harnke modules psom ¢ kKogom Terraform. Ha-
npumep, B pertosutopun HashiCorp Vault, koTopbiii Bbl Buziesin paHee, manka modules
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COZIEP’KUT He TOJBKO Moy i Terraform, Kak yke yIOMSIHYTBIH Bbiliie vault-cluster, HO
u bash-ckpurnrsr: Bpozie run-vault (http://bit.ly/2GTCxg8), KOTOPbIi MOXKHO BBITIOJIHSITH
Ha cepBepe Linux Bo BpeMs 3arpy3Kku (CKaxeM, B KauecTBe 10Jb30BaTeNbCKUX JTaHHBIX )
1Tt KoHGUTypanum u 3amycka Vault.

OnHako MHOTa BO3HUKAET HEOOXOAMMOCTD ITOITH €I11e aJIbIIe U BBIITOJIHATD BHEIIHII
Koz (HampumMep, CKpUIIT) Ipsamo u3 moayJs Terraform. Bpemenamu a10 HysKHO 17151
unrerpanun Terraform ¢ apyroii cucremoit (ckaskeM, Bbl yske nipumensiin Terraform
JIJIST BBITIOJTHEHUS CKPUTITOB TTOJTh30BATENbCKUX MaHHBIX Ha cepBepax EC2), a uapenka
9TO HONbITKA 000iTH orpanndenus: Terraform, Boi3BaHHble HEXBATKON Kakoro-to API
TpoBaiijiepa UM HEBO3MOKHOCTBIO Pean30BaTh CIOKHYIO JOTUKY B JeKJIaPaTUBHOM
crusie. Ecim nouckats, B Terraform MosKHO HalTH HECKOJbKO «aBapUHHBIX JIOKOB»,
KOTOPbIE TIO3BOJISIIOT 3TO CJ/IEJIATh!

O cpeacTBa MHUITMAJIN3AIIUM PECYPCOB;

QO cpeacTBa MHUIIMAIU3AIUK PECYPCOB € UCTIOJb30oBaHNeM null_resource;

QO BHENIHUI MCTOYHUK JIAaHHDbIX.

[Tpotinemcs M0 HUM 110 OUepein.

CpencTBa MHUUManmM3aLmm pecypcos

Terraform mcmonb3yeT cpedcmea unUUUATU3AUUY PECYPCO8 BO BPEMST 3aITyCKa JI7IsT BBI-
TOTHEH VST CKPUTITOB Ha JIOKAJTBHOM WITH YAATEHHOM KOMITbIoTepe. OOBIYHO 9TO CBSI3aHO
€ KOMIIOHOBKO /OYNCTKOI PeCypCcoB I YIIpaBIeHNeM KoHburyparmeil. Taknx cpencts
CYIIECTBYET HECKOJIBKO, BKIIOUast local-exec (CKPHIIT B JIOKAJIBHOI CHCTEME), remote-
exec (CKDUIIT Ha yaaJeHHOM KoMiibiotepe), chef (zamyckaer Chef Client mius ynaseH-
Horo pecypca) u file (konupyert (ail Ha yaageHHbI pecypc)?.

Yr06b1 JOOABUTH B PECYPC CPEACTBA MHUIMAIUIAINH, MOKHO BOCIIO/IB30BATHCS OJIOKOM
provisioner. Hampumep, HM:Ke TOKa3aHO, KaK ¢ TTOMOTIBIO local-exec BBITIOJTHUTD
CKPUIT Ha JIOKAJIbHOM KOMITbIOTEPE:

resource "aws_instance" "example" {
ami = "ami-@c55b159cbfafelfo"
instance_type = "t2.micro"

provisioner "local-exec" {
command = "echo \"Hello, World from $(uname -smp)\""
}
}

U TlomHblii CIIUCOK CPeACTB MHUIMAIM3ALMEI PECYPCOB MOKHO HalTh Ha crpanutie bit.ly/2M7s1pK.
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Ecau BeIMOTHUTD 7151 9TOTO KOIa KOMaHAY terraform apply, oHa BeIBesieT TeKCT Hello,
World from, 3a KOTOPBIM CJIEAYIOT TTOAPOOHOCTH O JIOKAJTbHON OMEPaIlHOHHOM crHcTeMe
(TTosryueHHbIe U3 KOMaH/IbI uname):

$ terraform apply

(..))

aws_instance.example (local-exec): Hello, World from Darwin x86_64 1386

(...)

Apply complete! Resources: 1 added, © changed, © destroyed.

JL1s1 MCII0/Ib30BAHMSI CPEACTBA MHUALMAIM3ALIY remote -exec MOTPeOyeTcs 4yTh GOJIbIIe
yeunuit, YTo6Obl BBIIOITHUTE KO HA yIQJIEHHOM pecypce, TakoM Kak cepsep EC2, Batiemy
kienty Terraform mpumercs cenaTh caenyioniee.

Q Cssasamuvcs c cepsepom EC2 no cemu. Bol y:ke 3HaeTe, Kak pa3peminThb 9TO ¢ TOMOTITHIO
IpyIIbl 6e30MaCHOCTH.

Q Ipoumu aymenmugurxavuio na cepgepe EC2. CpescTBO MHUIMAIN3ANNY remote-
exec nojepskuBaeT mporokoabl SSH 1 WinRM. ITockosbKy Bbl Oy/iere 3amycKarhb
cepsep nox yupasaenneMm Linux (Ubuntu), HyKHO HCII0/Ib30BaTh ayTeHTH(MUKALIIO
1o SSH. 3uauut, BaM HeO6X0UMO cKOHDUTYyprupoBaTh SSH-KI0UM.

Jist Havasa co3aainM TPYITy 6e30TacHOCTH, KOTOPAst PA3PENIaeT BXOISIIIE COeTNHe-
Hus Ha cTaHgapTHoM 71t SSH mopre o1 Homepom 22:

resource "aws_security_group" "instance" {

ingress {
from_port = 22
to_port = 22
protocol = "tcp"

# YTo6bl OTOT NpuMMep MOXHO 6blI0 Nerko nornpo6oBaTb, Mbl paspewaem Bce

# coeauHeHus no SSH.

# B peanbHbIX YCNOBMAX Bbl [OJDKHbl MPUHUMATb UX TOMbKO C JOBepeHHbXx IP-agpecoB.
cidr_blocks = ["0.0.0.0/0"]

}
}

O6b1yHO 71 ayTeHTU(hUKALMU HY)KHO CreHepUPOBaTh Ha CBOEM KOMIIbIOTEpE Iapy
SSH-xioueii: OTKPBITHII 1 cekpeTHBIH. [lepBoIii ciexyet 3arpy3uts B AWS, a BTO-
POil COXPaHUTh B HAAEKHOM MECTE, OTKY/a K HeMy cMokeT oOpatuthest Terraform.
Ho, uto6br BaM 1potite ObLI0 MOMPodOBaTh 3TOT IIPUMEP, MOKETE UCITOJIB30BATh PECYPC
tls_private_key, KOTOPBIIl CTEHEPUPYET CEKPETHBIN KJIIOY aBTOMATUYECKH:

# YTOObl 3TOT MpPUMEp MOXHO 6bLIO Slerko nonpoboBaTb, Mbl FeHepupyem CeKpeTHbli Kiod
# B Terraform.
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# B peanbHblX YCNoOBUSAX ynpaBreHue SSH-kwYamu cnepyeT BblHECTM 3a npenensl Terraform.
resource "tls_private_key" "example" {

algorithm = "RSA"

rsa_bits = 4096
}

ITOT CEKPETHBII KJII0Y XpaHUTCst B coctostanu Terraform, 4To He 0YeHb XOPOIIO JJIsT
MIPOMBIIIJIEHHOTO UCIOJIb30BAHUS, HO TIOAOMIET /IJIs1 9TOTO IpuMepa. Tenepb 3arpy3um
OTKpPHBITHIN Ki1I0od B AW'S ¢ moMoriibio pecypca aws_key_pair:

resource "aws_key_pair" "generated_key" {
public_key = tls_private_key.example.public_key openssh
}

[Ipuctynum x Hanmcanuio Koza s cepsepa EC2:

resource "aws_instance" "example" {
ami = "ami-@c55b159cbfafelfo”
instance_type = "t2.micro"

vpc_security group_ids = [aws_security_group.instance.id]
key_name aws_key_pair.generated_key.key_name

}

[TepBble HECKOJIBKO CTPOK 3TOTO KO/IA MOJKHBI TIOKA3aThCST 3HAKOMBIMI: OHU pa3Bep-
teiBatoT Ubuntu Amazon Machine Image (AMI) Ha t2.micro u IPUBSA3BIBAIOT K 9TO-
My cepBepy EC2 rpymiy 6e30macHocTH, KOTOPYIO BbI CO3aiu patee. ExnHcTBeHHOE
HOBOBBEJICHUE — 3TO WCIOJIb30BaHue aTprbyTa key_name, KOTOPBIH mo3BoJsIeT AWS
[IPUBSI3aTh Balll OTKPHITHII K04 K cepsepy EC2. AW'S 106aBuT aTOT KJIt04 B €ro (aii
authorized_keys, Giarogapst 4eMy Bbl CMOKETe 3aiiTu Ha aToT cepsep 10 SSH ¢ coor-
BETCTBYIONUM CEKPETHBIM KITIOUOM.

Temnepb gobasum K cepsepy EC2 cpeicTBO HHUIIHATU3AIINH remote-exec:

resource "aws_instance" "example" {
ami = "ami-@c55b159cbfafelfo"
instance_type = "t2.micro"

vpc_security_group_ids = [aws_security_group.instance.id]
key_name aws_key_pair.generated_key.key name

provisioner "remote-exec" {
inline = ["echo \"Hello, World from $(uname -smp)\""]

}
}

ITO MOYTH HUYEM HE OTJIIMYAETCSI OT CPENICTBA MHUITUAIU3AINY local-exec, TOJBKO
BMECTO OJIHON MCTIOJMHIEMOI KoMaH/Ibl (command) 3/ieCh C TIOMOIIBIO apryMeHTa inline
nepejaeTcst X CIUCOK. B 3aBepinenye BamM Hy:KHO cKOHGUTypupoBaTh Terraform st
nojikouenust kK atomy cepsepy EC2 o SSH npu 3amycke remote-exec. /lyst atoro
IIpefyCMOTPEH OJI0K connection:



246 naBa 6 e Koga Terraform NpoMbIWNEHHOMO YPOBHS

resource "aws_instance" "example" {
ami = "ami-@c55b159cbfafelfo”
instance_type = "t2.micro"

vpc_security group_ids = [aws_security_group.instance.id]
key_name aws_key_pair.generated_key.key_name

provisioner "remote-exec" {
inline = ["echo \"Hello, World from $(uname -smp)\""]

}

connection {
type = "ssh"
host = self.public_ip
user = "ubuntu"

private_key = tls_private_key.example.private_key_pem
}
}

Biiok connection 3acrasiser Terraform moakaounrbes K mybauunomy IP-agpecy
cepsepa EC2 o SSH ¢ nmomortibio muMenn moJib3oBatesst "ubuntu” (Tak Mo yMOTYAHUIO
HasbIBaeTCs KOPHEBOI 110Jb30Bare b B oOpasax AMI ¢ Ubuntu) u aBTomaTuyecku
CTEHEPUPOBAHHOTO CEKPEeTHOTO Kirtoua. OOpaTrTe BHUMaHIE Ha KJIUEBOE CJIOBO self,
KOTOPOE TIPUMEHSIETCS TS 3aIaHWsT TTapaMeTpa host. TO BBIPAsKEHUE CO CIETYIOTNM
CUHTAKCHUCOM:

self.<ATTRIBUTE>

ITOT CHeNnnaIbHbII CHHTAKCUC MOYKHO MCIIOJIb30BaTh HCKIIOUNTENLHO B OJI0KaX connec -
tion u provisioner aj4a O6paHleHI/IH K BBIXOJTHOMY anI/I6yTy POAUTEIBCKOIO pecypca.
Ecom IIPUMEHUTDH CTaHlIapTHbel CUHTAKCHUC BUJIa aws_instance.example.<ATTRIBUTE>,
MOJIyYUTCS ommbKa HUKJINYEeCKOI 3aBUCMMOCTH, TaK Kak pecypc He MOJKET CChLIAThCS Ha
camoro cebst. Takum O6p8.30M, BbIpaskeHue self ABiseTcsa 00XOIHBIM pelienueM, KOTopoe
ObLI0 06aBJICHO CIIELIUATIBHO /IS Cpe/CTB MHUIIMAIN3AI[N PECYPCOB.

Ecim BBIIOTHUTS /711 3TOTO KO/Ia KOMaHY terraform apply, MOJYIUTCS CIEAYIONIEE:

$ terraform apply

(.00)

aws_instance.example: Creating...
aws_instance.example: Still creating... [10s elapsed]
aws_instance.example: Still creating... [20s elapsed]

aws_instance.example: Provisioning with 'remote-exec'...

aws_instance.example (remote-exec): Connecting to remote host via SSH...
aws_instance.example (remote-exec): Connecting to remote host via SSH...
aws_instance.example (remote-exec): Connecting to remote host via SSH...

(... repeats a few more times ...)
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aws_instance.example (remote-exec): Connecting to remote host via SSH...
aws_instance.example (remote-exec): Connected!
aws_instance.example (remote-exec): Hello, World from Linux x86_64 x86_64

Apply complete! Resources: 4 added, @ changed, © destroyed.

CPABHEHUME CPEJICTB MTHUITUAJIN3AIINN PECYPCOB
N ITOJIb3OBATEJIbCKUX TAHHBIX

Bbl 1103HAKOMUJIUCD € IBYMSI PA3HBIMU CIIOCOOAMU BBITIOJIHEHUSI CKPUIITOB Ha Cep-
Bepe ¢ nomotibio Terraform: ofuH ¢ UCIOIB30BAHMEM CPEICTBA MHUIMATIU3AIMN
remote-exec, a APYroil — ¢ IPUMEHEHUEM CKPUIITA 110JIb30BATEAbCKUX JaHHBIX.
[Moceauuii Mue KaskeTcst 60Jiee MOJIE3HbIM 110 HECKOJIBKUM IPHYHHAM.

o CpeacTBO HHUIMAIM3AIUY remote -exec TpebyeT OTKPBITHS J0CTYIIA K BALIUM
cepsepaM 110 SSH uim WinRM, uro ycioxuser ynpasienue (Kak Bbl caMu
morsn ybeauThbes, nopaboras ¢ rpymmaMu 6esonacuoctu U SSH-kiouamu)
u yxy/iaer 6e30MacHOCTb 10 CPABHEHUIO € T10JIb30BATEIbCKUMU [aHHBIMHU,
KOTOPbIM HysKeH b goctyi K APT AWS (on Tpebyercst B 11060M cirydae st
ncronbzoBanus Terraform).

* Bbl MOXKeTE IPUMEHSITH CKPHIITHI OJIb30BATEIbCKIX TAHHBIX B COYETAHUY C TPYII-
namu ASG. Baarozaps atomy Bce cepsepbl B 3aianHoil rpynie ASG (Bkioyas
Te, UTO 3aIlyCKAIOTCSI B Pe3yJIbTaTe aBTOMACIITAOMPOBAHUS UM aBTOBOCCTAHOB-
JIEHVST) BBITIOJIHAT CKPHIIT BO BpeMsl cBoeil 3arpy3ki. CpeicTBa MHUINATU3AIIH
PECypcoB IEHCTBYIOT TOJIBKO BO BpeMst pabotsl Terraform, 1o we ¢ ASG.

e CKpuNT MoJb30BaTENbCKUX JAHHBIX MOKHO BHAETh B Koucomn EC2 (Boibe-
pute cepBep u mesnkHUTe Actions » Instance Settings » View/Change User Data
(/leiictBus » Hacrpoiiku cepsepa » [IpocMOTpeTh/U3MeHUTH MOJIb30BATEIbCKIE
JIAHHBIE)), & ero JKypHaJ BBIIIOJHEHHMS MOXKHO HaiiTH Ha camoM cepsepe EC2
(06brano B haiise /var/log/cloud-init*.log). O6e BO3MOKHOCTH MOJIE€3HbI TPH
OTJIaJIKe, ¥ HY OJIHA 13 HUX HE JI0CTYIIHA /IS CPE/ICTB NHUIMATIN3AIIH PECYPCOB.

¥ cpeacTB MHUIMAIU3AIUT PECYPCOB BCETO JIBA TTPEUMYIIECTBA.

*  MakcuMasibHBIil pasMep CKPHUIITOB M0JIb30BATENbCKUX JaHHbIX paBed 16 Ko6aiir,
TOrZIa KAK CKPUIITHI HHUIUATU3AI[MH PECYPCOB MOTYT ObITh IIPOU3BOJILHOI JUTHHbL.

 Chef, Puppet u Salt aBromMaTiuecKu yCTaHABIUBAIOT, KOH(MDUTYPUPYIOT U 3aIly-
CKAIOT Ha CEPBEPE COOTBETCTBYIOIIIE KINEHTBI. Birarofiapst aToMy [Uisi HACTPON-
KU CepBEPOB IPOIIe UCIO0JIb30BAaTh HHCTPYMEHTBI YIIPaBJIeHUsT KoH(pUrypaiuei
BMECTO CITEIMATM3UPOBAHHBIX CKPHUIITOB.

CpencTBo MHUITNAIN3AIINH remote -exec He 3HaeT, Koraa mMeHHo cepBep EC2 3aBepiut
3arpysKy u OyzeT roToB IIPUHUMATh COEUHEHUS, I09TOMY OHO HEPUOANYECKH TIbITAETCS
MOIKTIOUNTHCsT To SSH, 1oKa y Hero 3To He MOJYYUTCS WK TTOKA He UCTeYeT BPeMst
OKMIaHUST. Bpemst oxKupanust o yMOTYaHUIO PABHO TISITH MUHYTaM, HO BbI MOKETE ero
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CKOH(DUTYPUPOBaTh, PaHo 11K TO3HO coeinHenre GyIeT YCTAHOBIECHO W BbI MOJTyYHTE
ot cepsepa otser Hello, World.

Crenyer OTMETUTD, YTO 110 YMOJIYAHUIO CPEJCTBO UHUIIMAJIU3AINH [IECTBYET 60
8pemst co30anus pecypcos. ITO O3HAYAET, UTO OHO BHITTOMHSIETCS BMECTE C KOMAHIOM
terraform apply ¥ TOJBKO BO BpeMs HAYaJbHOTO co3janus pecypca. OHo He Gyper
cpabaTeIBaTh MPY BCEX MOCTEAYIONINX 3amMycKkax terraform apply, O3TOMY €ro oc-
HOBHOE MPUMEHEeHNe — BBITTOJIHeHNE KO/la TepBOHAYAIbHON WHUTIManAn3anun. Ecan
B CPEJCTBE MHUIMAINU3AINI PECYypPCOB yKasaTh when = "destroy", oHo Oyzer jaeii-
CTBOBATb BO BpeMs UX y/laJleHUs, TO eCThb: a) I10CJIe BhIIIoJNHEeHUs terraform destroy
u 6) HEMOCPENCTBEHHO TEPe]T yAaTeHNEM pecypca.

Bb1 MoskeTe ykazaTb HECKOJIBKO CPe/ICTB MHUITNATIN3AIINHT JIJIST O/THOTO M TOTO Ke pecypca,
u Terraform samycTuT ux 1o odyepeau, ceepxy Buus. Yrobsr 00bsacauth Terraform, kax
06pabatbiBaTh OMIMOKH, TIOYYEHHBIE B PE3YJIbTaTe MHUIMATU3AIIII, MOKHO HCITOJIB30-
BaTh apryMeHT on_failure: ecJii IPUCBOUTD eMy "continue”, Terraform npournopupyer
omOKy ¥ TPOJOJIKUAT CO3/aHle,/ yaajeHue Pecypea; eciu IIPUCBOUTh eMy “abort",
Terraform npepser cosanue/yaaneHue.,

Cpeacrsa MHMUMaNM3aLmmn pecypcos
C ucnonb3oBaHueM null_resource

CpezcTBa MHUIMATU3AIUN MOKHO OTIPE/IETIATh TOTBKO BHYTPU pecypca, Ho MHOTIa
TIPH UX BBITIOJHEHUN XOUETCsT 000HMTHCEH Ge3 MPUBSIZKU K OTIPEAETEHHOMY PECYPCY. ITO
MO>KHO C/IeJIaTh € IIOMOII[BIO CYIIIHOCTHU 110/ Ha3BaHuEM null_resource, KOTOpas Be/leT
cebst kak o6bIunbIil pecype Terraform, Ho ipu aTOM HUYero He cozpaet. Onpenenus
CPe/CTBO MHUIMAMN3AINN I/ null_resource, BbI MOKETE 3AMyCTUTh CBON CKPUIIT
B paMKaX jKU3HeHHOTO 1ukia Terraform, He IPUBSI3bIBAsICH HU K KAKOMY «HACTOSIIIE-

MY» pecypcy:

resource "null_resource" "example" {
provisioner "local-exec" {
command = "echo \"Hello, World from $(uname -smp)\

}

}

V¥ null_resource ecTb yA0OHbII apryMeHT 10/ Ha3BaHUEM triggers, KOTOPbIl IpH-
HUMaeT acCOLMATUBHbII MaCcCUB € KJIIOYaMHU U 3HadeHussMU. [Ipu 11060M M3MeHeHnn
3HaYeHU pecypc null_resource OyJIeT CO3/1aBaThCS 3aHOBO, 3alyCKasl TeM CaMbIM BCeE
CpeIcTBa MHUITUATU3AIINH, KOTOPBIE B HEeM omipeziesieHbl. Hampumep, eciu BbI XOTUTE
BBIIIOJIHATD CPEACTBO UHULMAJIN3ALUN BHYTPU null_resource IIpu Kax/0M 3allyCKe
KOMaH bl terraform apply, MOXKeTe BOCTIOJIB30BATLCS BCTPOEHHON (hyHKITHEH uuid().
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[Tpu kax0M BBI30BE BHYTPU apTyMeHTa triggers oHa BO3BpalllacT HOBBIH, CBEXKecTe-
HepupoBanHbiil ngentTuduratrop UUID:

resource "null_resource" "example" {
# Wcnonb3yiiTe UUID, 4TO6B pecypc null_resource npuHYyAUTENbHO
# co3paBancs 3aHOBO Mpu Kaxaom Bbi3oBe 'terraform apply'’
triggers = {
uuid = uuid()

}

provisioner "local-exec" {
command = "echo \"Hello, World from $(uname -smp)\""

3
}

Teneps mpu KaKa0M BBITIOJIHEHUHY terraform apply 6y11eT 3aIyCKaTbCs CPEACTBO NHU-
nuaan3anuu local-exec:

$ terraform apply

(...)
null_resource.example (local-exec): Hello, World from Darwin x86_64 i386
$ terraform apply

null_resource.example (local-exec): Hello, World from Darwin x86_64 1386

BHELHWI NCTOYHWK AaHHBIX

CpezcTBa MHULIUATU3AINN PECYPCOB 0OBIYHO ABJISIFOTCSI OCHOBHBIM HHCTPYMEHTOM BbI-
noJiHeHus ckpuntoB B Terraform, Ho OHM He Beerza noaxoastT. VIHOrga HyKeH CKPUIIT
TSI U3BJICUCHUST JIaHHBIX M [IPEOCTaBJIEHUS J0CTYIIa K HUM IpsiMo B Kojte Terraform.
[17151 5TOTO MOKHO MCTIOTH30BaTh NCTOYHUK JAHHBIX external, KOTOPBHIN MO3BOJISIET BhI-
TTOJTHUTD BHENTHIOIO KOMAH/Ty, Peayn3yIolLyIo OIpe/1eJIeHHbIN TPOTOKOJ.

ITOT MPOTOKOJI PaBOTAET OTPEAETEHHBIM 06PA3OM.

O Bsr MokeTe nepenaBath qanHbie 13 Terraform Bo BHENTHIOI TIPOTPaMMY, HCIIOIb3Y ST
apryMeHT query UCTOYHUKA JJaHHBIX external. BHelnHsas mporpaMMa MosKeT YNTaTh
3TH apryMEHTBI U3 CTaHAAPTHOTO BBOZIa B BUjie JSON.

Q Buenrnsist mporpaMMa MOKET TIepeiaBaTh fanHbie o6patHo B Terraform, sammcsisast
JSON B crammaprusiii BeiBoa. Octansioit ko Terraform mMoskeT nu3BIekaTs 9TH am-
Hble 13 JSON ¢ IIOMOII[BIO BBIXOHOTO aTpulyTa result, IPUHA/JIEKAIIETO BHEITHEMY
HUCTOYHUKY JJaHHDIX.
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Bot npumep:

data "external" "echo" {
program = ["bash", "-c", "cat /dev/stdin"]

query = {
foo = "bar"

output "echo" {
value = data.external.echo.result

output "echo_foo" {
value = data.external.echo.result.foo

}

B aToM mpuMepe MCTOYHUK JaHHBIX external WCHOJIBb3YETCS st BHIIOJTHEHMS bash-
CKPHMIITa, KOTOPbIii BO3BpAIaeT 0GpaTHO B CTAHIAPTHBII BBIBOJI JIIOOBIE JIAHHbIE, IOJTYYeH-
HbIE M3 CTaHIapPTHOTO BBOjIa. Takum 06pasoM, Jiio6oe 3HaueHIe, KOTOPOE MbI TIePeIainM
yepes apryMeHT query, I0JIKHO BEPHYThCs Ge3 U3MEHEHUH B BUJIE BBIXOHOTO aTprbyTa
result. BoT 4yTo moIy4YmnTCs, KOT/Ia MBI BBITTOJTHUM terraform apply /i 3TOTO KoJa:

$ terraform apply

Apply complete! Resources: © added, © changed, © destroyed.
Outputs:

echo = {
"foo" = "bar"

}

echo_foo = bar

Kaxk Bunure, data.external.<NAME>.result comep:xut oTBeT B hopmate JSON, Bo3-
BpallleHHbBII BHEIIHEH IIPOTPAMMOIi, M BbI MOXKETE [I€PEMEIIaThCs 110 HEMY C IIOMOIIBIO
CUHTaKcuca Buja data.external.<NAME>.result.<PATH> (Hampumep, data.exter-
nal.echo.result.foo).

WcTounnk nanHbIX external — MpeKpacHbIN «aBapUIHBIN JIIOK» Ha CJIydail, KOTJa BaM
HY’KHO 0OpallaThCsl K JaHHBIM B cBoeM Koje Terraform u y Bac HET TaKOro HCTOYHKKA,
KOTOPBIH ObI yMesT U3BJIeKaTh 9TH Aanibie. Ho He mepeycepacTByiiTe, UCIIOMB3YsI €r0
U IPYTHE «aBapuitHble JTIOKN», TAK KAK OHU JIEJIAI0T BAIll KOJI MeHee MePEeHOCHMBIM 1 6oJtee
xpynikuM. Harrpumep, HCTOUHUK TaHHBIX external, KOTOPBIH BbI TOJIBKO YTO BUJIEJIH, UC-
noJjb3yer bash. 3HaunT, BbI He cMoKeTe pasBepHyTh 9T0T MoyJib Terraform us Windows.
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Pe3ome

Mrak, Bbl HO3HAKOMUJIMCH CO BCEMHM KOMIIOHEHTaMM, HeOOXOIUMBIMU JIJIsl CO3IaHUs
koza Terraform npombiiiersoro yposus. Iogpitosxkum. B caepyiommii pas, Koria Bbl
HauHeTe paboTaTh HAJl HOBBIM MOJIYJIEM, BBITTOJHUTE TAKUE ICHCTBYSL.

1.

4.

[IpoiimuTecsk 1Mo CIIUCKY 33124 JIJIs TOJTOTOBKU NHMPACTPYKTYPBI IIPOMBIILIEHHOTO
YPOBHsI, TIpe/icTaBIeHHOMY B TabJ1. 6.2, u onpeziennTe, Kakue MyHKTHI BbI OyjieTe pea-
JIM30BBIBATH, a Kakue HeT. ConocraBbTe MOJMyYeHHbIH pesyabrar ¢ Tabir. 6.1, 4ToOb!
03BYYHTb HAYAJIBCTBY IIPUMEPHBIE CPOKH BBITIOJHEHUS.

Cospaiite manky examples 1 CHauasa HAITMIIUTE JAEMOHCTPAIIMOHHBIN Kot Bbipabo-
TaiiTe Ha €ro OCHOBE MAKCHMAJIBHO yAOOHbIA 1 akKypaTHbIA API 1151 cBOMX MOy I€ii.
Cospnafite 10 OHOMY TTPUMEPY /I KaXKA0TO BAXKHOTO CIieHApUs TPUMEHEHUS Ba-
1rero MoyJist. JIo6aBbTe JOKYMEHTAIMIO U IPELYCMOTPUTE PAa3yMHbIE 3HAYEHUST 110
YMOJIYAHUIO, YTOObI Balll IIpuMep ObLIO KaK MOKHO JIerde Pa3BepThIBATh.

Cospnaiite nanky modules u peasusyiite npuaymanubiii Bamu API B Buge nabopa
HEOOJIBIIIX, YHUBEPCATIBHBIX U KOMIIOHYEMBIX MOJYJiell. VIcob3yiiTe it 3TOro
Terraform B coueraHuu ¢ APYyrUMU HHCTPyMeHTamu, TakuMu Kak Docker, Packer
n bash. He 3a6yzapbre 3akperrs sBepcun Terraform u nposaiizepa.

CosaiiTe manky test v HalUIUTE ABTOMATUYECKHUE TECTBI JIJIs1 KAsK0T0 TIPUMeEPA.

TeHepb IIPUILIIO BpeMI O6cyZ[I/ITb HallMCaHE aBTOMaTUYECKUX TECTOB [JIA I/IH(I)paCprK-
TYPHOTI'O KO/Ia, YEM MbI 1 3aiiMmeMcs B TJiaBe 7.



Kak TecTupoBaTb
koa Terraform

Mup DevOps 10JIOH Pa3HBIX CTPAXOB: Bce GOSITCS IOMYCTUTD MPOCTO B paboTe, 1moTe-
PATH JIaHHBIE WK ObITh B3JIOMaHHBIMU. I1pu BHECEHUU JIF0OOT0 NBMEHEHMS BbI BCETa
crpamuBaere cebs, Kakue MOCIeACTBUA OHO OyIeT UMeTh. ByzeT 1u oHO BecTH cebs
OJIMHAKOBO BO BCEX OKPY’KeHMAX? BbI3oBeT Jim 0OHO ouepeaHOil nepeboil B pabore?
W, ecaiu 9TO CIyYUTCs, HACKOJIbKO BaM IPUAETC 3a1epKaThCsl Ha paboTe Ha 9TOT pas,
4yT0OBI BCe ucnpaBuTh? 1o Mepe pocta KOMIaHUK Bee GOJIbIIE CTABUTCS HA KOH, UTO
JIeJIAeT MPOLECC Pa3BepPThIBaHUs ellle CTpalllHee U IOBbIIaeT pUcK omnboK. MHorue
KOMTIAaHUW TBITAIOTCS MUHUMU3NPOBATH 9TOT PUCK 32 CUET MEHee YacThIX Pa3BEPThI-
BaHMIi, HO B UTOTE KayKJ0€ OTJeJIbHOE Pa3BepThiBaHKe CTAHOBUTCS GoJjiee KPYIIHBIM
U CKJIOHHBIM K OIIHOKaM.

Ecom BB yripaBisiete cBoelt THGPACTPYKTYPOT B BUIE KO/IQ, Y BAC TIOSBIISETCS JIyUTITHI
c1r1oco6 MUHUMM3AIMK PUCKOB: TecThl. VIX 1ieJib — JaTh BaM J0CTATOYHO YBEPEHHOCTH
JI71ST BHECEHUST M3MeHeHWH. KITToueBbIM CJIOBOM 371eCh SBJISIETCS Y8epeHHoCmy: HUKaKue
TECTBI HEe MOTYT TapaHTUPOBATh OTCYTCTBUE OUIMOOK, TI09TOMY BbI CKOPEEe UMEETE JIEJI0
¢ BeposTHOCTHIO. Ecan yiactes 3ameyaTieTs BCIO CBOIO MH(PACTPYKTYPY U TIPOTIECCHI
pa3BepThIBAHNA B BUjIE KOJIA, BBl CMOXKETE TIPOBEPUTH ATOT KO/l B TECTOBOM OKPY KEHUU.
B ciydae ycrexa ectb OOJIBIION MAHC TOTO, YTO 9TOT JKe Kof Oyaer pabotaTh U B IIPO-
MBINIJIEHHBIX YCA0BUAX. B Mupe cTpaxa u HeompeeeHHOCTH BBICOKAs BEPOITHOCTD
1 YBEPEHHOCTD JIOPOTO CTOSIT.

B aT0i1 T71aBe MBI MpoiieMcs Mo TpoIeccy TeCTUPOBaHUS MH(MPACTPYKTYPHOTO KO/,
KaK py4yHOTO, TaK ¥ aBTOMATUYECKOT0, C aKIIEHTOM Ha MOCJIeIHUA.
Q Pyunbie TecTol:

® OCHOBBI PyYHOTO TECTUPOBAHUSI;

® (OUNMCTKa PECypCOB IIOCJIC TECTOB.
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Q ABTOMATHUYECKHE TECTHI:
® MO/YJIbHBIE TECTHI,
® JHTEerpaluoHHbIE TECTHI;
® CKBO3HbIE TECThI;

® pyrue IOJXO0/Ibl K TECTUPOBAHUIO.

Mpumepbl koaa

HarnomuHato: Bce npyvMepbl Koaa Asst STOM KHUMM MOXHO HalTu no agpecy github.com/
brikis98/terraform-up-and-running-code.

Py4yHble TecTbl

PasmbIuisst o Tom, Kak TecTuposaTh Kof Terraform, mosiesano mpoBecT HEKOTOPHIE Ma-
paJLIesT ¢ TECTUPOBAHKMEM KO/Ia, HAITMCAHHOTO Ha SI3BIKAX MPOrPAMMUPOBAHUST OOIIEr0
HaszHaueHus, Takux Kak Ruby. IIpencraBbTe, 4TO BBI MUIIETE TIPOCTOIT BeO-cepBeEp Ha
Ruby B (aiiie web-server. rb:

class WebServer < WEBrick::HTTPServlet::AbstractServlet
def do_GET(request, response)
case request.path
when "/"
response.status = 200
response[ 'Content-Type'] = 'text/plain’'
response.body = 'Hello, World'
else
response.status = 404
response[ 'Content-Type'] = 'text/plain’
response.body = 'Not Found'
end
end
end

ITOT KOJ BepHEeT OTBeT 200 OK ¢ TesioM Hello, World ais URL-azpeca /; mist mo6oro
IPyTOTO ajgipeca oTBeT Oyaer 404, Kak Obl BBl MPOTECTUPOBAIHU 3TOT KO BPYUHYIO?
OO6bIYHO 11 9TOr0 A00ABJISIOT €llle HEMHOIO Kojia, 4YT0o0bI 3allycKaTh BeO-cepBep Jo-
KaJIbHO:

# 3TOT KOA BbINONHAETCA, TONbKO €C/IM CKPUNT Obln BbiI3BaH HenocpenCcTBEHHO
# U3 TepMMHana, HO He Mpu NOAKAWYEHUM U3 Apyroro daina
if _ FILE__ == %0

# 3anyckaem cepBep N0KaJibHO Ha rnopTe 8000
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server = WEBrick::HTTPServer.new :Port => 8000
server.mount '/', WebServer

# OcTaHaBnMBaeM cepBep HaxaTuem Ctrl+C
trap '"INT' do server.shutdown end

# 3anyckaem cepsep
server.start
end

Ecuu 3amyctuth 9T0T (haila B TepMEUHATE, OH 3arpysuT Beb-cepsep Ha mopre 8000:

$ ruby web-server.rb

[2019-05-25 14:11:52] INFO WEBrick 1.3.1

[2019-05-25 14:11:52] INFO ruby 2.3.7 (2018-03-28) [universal.x86_64-darwinl7]
[2019-05-25 14:11:52] INFO WEBrick::HTTPServer#start: pid=19767 port=8000

Yto6bI TPOBEPHUTH PabOTY ITOTO CEpPBEPA, MOJKHO BOCTIONH30BATHCS GPAY3EPOM TITH curl:

$ curl localhost:8000/
Hello, World

$ curl localhost:8000/invalid-path
Not Found

Terneps npecTaBbTe, YTO MBI UBMEHUJIU 3TOT KO/, 100aBUB B HETO TOUKY BXOJa /api,
KOTOpas BO3BpamaeT 201 Created u tesio B popmare JSON:

class WebServer < WEBrick::HTTPServlet::AbstractServlet
def do_GET(request, response)

case request.path

when "/"
response.status = 200
response[ 'Content-Type'] = 'text/plain’
response.body = 'Hello, World'

when "/api"
response.status = 201

response[ 'Content-Type'] = 'application/json'
response.body = '{"foo":"bar"}'
else

response.status = 404
response[ 'Content-Type'] = 'text/plain’
response.body = "Not Found'
end
end
end

Yro6bl BPYYHYIO POTECTHPOBATH HTOT OOHOBIEHHBIN KO/, HaskmuTe Ctrl+C 1 mepesa-
rpysure BebG-cepBep, 3aMyCTUB CKPUTIT €llle Pas:

$ ruby web-server.rb
[2019-05-25 14:11:52] INFO WEBrick 1.3.1
[2019-05-25 14:11:52] INFO ruby 2.3.7 (2018-03-28) [universal.x86_64-darwinl7]
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[2019-05-25 14:11:52] INFO WEBrick::HTTPServer#start: pid=19767 port=8000
~C

[2019-05-25 14:15:54] INFO going to shutdown ...

[2019-05-25 14:15:54] INFO WEBrick::HTTPServer#fstart done.

$ ruby web-server.rb

[2019-05-25 14:11:52] INFO WEBrick 1.3.1

[2019-05-25 14:11:52] INFO ruby 2.3.7 (2018-03-28) [universal.x86_64-darwinl7]
[2019-05-25 14:11:52] INFO WEBrick::HTTPServer#start: pid=19767 port=8000

JLi1s1 mpoBepK1 HOBOI BepCHU MOKHO CHOBA BOCIIOJIb30BAThCSI KOMaH/ 10 curl:

$ curl localhost:8000/api
{"foo": "bar"}

OCHOBbI pPy4YHOro TECTUPOBAHUS

Kak Gyzer BoiruisiieTs moJlo6HOTO poja pyuyHoe Tectuposanue B Terraform? Harpumep,
M3 TPeABIYINX TJIaB Y Bac octajics Ko aust pa3BeproiBanuss ALB. Bor dparment
(aiisa modules/networking/alb/main. tf:

resource "aws_lb" "example" {

name = var.alb_name
load_balancer_type = "application”

subnets = var.subnet_ids
security_groups = [aws_security_group.alb.id]

}

resource "aws_lb_listener" "http" {
load_balancer_arn = aws_lb.example.arn
port local.http_port
protocol = "HTTP"

# Mo ymon4yaHui BO3Bpalaem MNpocTyw CTpaHuuy 404
default_action {
type = "fixed-response"

fixed_response {
content_type = "text/plain”
message_body = "404: page not found"
status_code = 404
}
}
}

resource "aws_security_group" "alb" {
name = var.alb_name

b
#(...)
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Ecau cpaBHUTH 9TOT JIUCTUHT ¢ KOZOM Ha Ruby, MOXKIO 3aMeTHTh OHO TOBOIBHO OYe-
BuzgHOe otaurie: AWS ALB, miesiesbie rpyminbl, TPOCAYIIUBATEN, TPYIIIBI He301ac-
HOCTH ¥ JIIOOBIE IPYTHE PECYPCHI HEJb3s1 Pa3BEPTHIBATEL Ha COOCTBEHHOM KOMITBIOTEPE.

W3 91010 CIIENyeT Ka10uesotl 6v1600 0 mecmuposanuu Ne 1: rectuposanue Koja Terraform
He MOJKET MMPOXOJUTH JIOKATBHO.

It0 otHOCcUTCsE He TONIBKO K Terraform, #Ho u k GosbiHcTBY cpesicts laC. EquncTBeH-
HBII TIPAKTUYHBII C1TOCO0 BBITIOJIHATD PyYHOE TecTupoBanue B Terraform — pasBepHyTh
KO/l B peasibHoM oKpyskeruu (o ectb B AWS). ubiMu cioBaMu, caMOCTOSTETbHbIT
3alyck Komam/ terratorm apply u terraform destroy, KOTOPbIM Bbl 3aHUMAJINCh, YU TAS
KHUTY, — 3TO U €CTh Py4HOe TecTupoBanue B Terraform.

ITO OffHA U3 IPUYNH, TTOYeMy TaK Ba)KHO MMEThb B TAllKe examples KasKI0TO MOIYJIS
[IPOCThIE B Pa3BepThiBaHuM HpuMepbl (cM. r1aBy 6). UToObl IIPOTECTUPOBATH MOLYIb
alb, mpoiiie BCero BOCIIOJIb30BATHCSA AEMOHCTPAIIMOHHBIM KOIOM, KOTOPBIN BBl CO3/IaIN
B examples/alb:

provider "aws" {
region = "us-east-2"

# Paspewaem nwbyw Bepcuio npoBaiigepa AWS Buza 2.X

version = "~> 2.0"
}
module "alb" {
source = "../../modules/networking/alb"
alb_name = "terraform-up-and-running"
subnet_ids = data.aws_subnet_ids.default.ids
}

Yro6bl pasBepHYTH ATOT MIPUMEP, HYKHO BBITIOJHUTH KOMaH/Ly terraform apply, KakK Bbl
9TO HEOIHOKPATHO JleJIaJIu:

$ terraform apply

(..2)

Apply complete! Resources: 5 added, © changed, © destroyed.

Outputs:

alb_dns_name = hello-world-stage-477699288.us-east-2.elb.amazonaws.com

B KoHIte pazBepThIBaHKs MOXKHO UCIIOJIB30BATh TAKON MHCTPYMEHT, KaK curl, 4ToObI,
K ipuMepy, yoeanThes, uro mo ymoadanuio ALB BosBpariaer 404

$ curl \

-5\
-0 /dev/null \
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-w "%{http_code}" \
hello-world-stage-477699288.us-east-2.elb.amazonaws.com

404

MpoBepka MHGPACTPYKTYPbI

Hawa nHdpacTpykTypa BKIOYaeT B cebsl 6anaHCMpOBLUMK Harpysku, paboTatowuii
no HTTP, noaToMy, 4To6bl Y6eanTbcs B ee paboToCnoCOOHOCTM, Mbl UCMONb3YEM
curl n HTTP-3anpockl. [pyrue Tunbl UHGPACTPYKTYpbl MOTYT noTpeboBaTb MHblE
MeToAbl NMpoBepku. Hanpumep, ecnun Baw MHMPACTPYKTYPHbIA KOA pa3BepTbiBaeT
6a3y aaHHbIx MySQL, ans ero TeCtTupoBaHusi IpUAETCS UCMONb30BaTh KINEHT MySQL.
Ecnu Baww nHdpacTpyKTypHbIV koA pa3sepTbiBaeT VPN-cepsep, Ans ero TeCTpPOBaHMS
noHazobutcs knveHT VPN. Ecnm Ball MHGPaCcTPyKTYpHLIV KOA pa3BepThIBaeT CepBep,
KOTOPbII BOOGLLE HE NPOC/YLUMBAET HUKaKMX 3anpoCcoB, BaM NPUAETCS 3aliTU Ha cepBep
no SSH ¥ BbINOMHUTDL SIOKasIbHO KOe-Kakue KOMaHAbl. 3TOT CUCOK MOXXHO NMPOAOSIKUTD.
Ba3oByl0 CTPYKTYpY TECTUPOBAHMS, OMUCAHHYIO B 3TOW raBe, MOXHO NMPUMEHWUTb
K MHdpacTpykType ntoboro Buaa. OaHako 3Tanbl NpoBepku 6yayT 3aBUCETb OT TOrO,
4YTO MMEHHO Bbl MPOBEpSIETE.

Hamomuio: ALB Bo3BparaeT 404 BBUIY OTCYTCTBUS B KOH(MDUTYPAIUU JAPYTUX TPABUI
[IpOoCIyLIMBaTe s, a IeicTBYE 110 YMOJIYAHNIO B MOZLyJIe alb uMeeT OTBeT 404:

resource "aws_lb_listener" "http" {
load_balancer_arn = aws_lb.example.arn
port local.http_port
protocol = "HTTP"

# Mo ymon4yaHuio BO3Bpalaem nNpocTyw CTpaHuuy 404
default_action {
type = "fixed-response"

fixed_response {
content_type = "text/plain”
message_body = "404: page not found"
status_code = 404

}
}
}

UrTak, BbI yske ymMeeTe 3alyCKaTh U TECTUPOBATH CBOH KojI. Ternepb MOKHO IPUCTYIIUTD
K BHeCeHUIO naMeHeHu. Kakaplil pas, Korja Bl 4TO-TO MeHsieTe (4TOObI, Hanpu-
Mep, AelcTBYE 110 YMOTYAHUIO BO3BPAIIaJIo 401), BaM HY)KHO MCI0JIL30BaTh KOMaH/Y
terraform apply, 4T00bI Pa3BEPHYTH HOBbIIL KOJI:

$ terraform apply

(..
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Apply complete! Resources: © added, 1 changed, © destroyed.
Outputs:
alb_dns_name = hello-world-stage-477699288.us-east-2.elb.amazonaws.com

qTO6bIHpOBepHTbHOBYK)BepCHKLhﬂﬁKHOSaHOBOSaHyCTHTbCUPL

$ curl \
-5\
-0 /dev/null \
-w "%{http_code}" \
hello-world-stage-477699288.us-east-2.elb.amazonaws.com

401

Korma 3akoHunTE, BHIMOTHATE KOMAHIY terraform destroy, 4T06bI YQIUTh PECYPCHL:

$ terraform destroy

(..))

Apply complete! Resources: © added, © changed, 5 destroyed.

WMubiMu ciioBamu, npu pabore ¢ Terraform kaskmaomy pazpaboT4vKy HYKHbBI XOPOIIINE
IPUMEPbI KOZA /I TECTUPOBAHU 1 HACTOsIIIEe OKPYsKeH1e 11 paspaboTku (Bpoae
ydyeTHoi 3anncu AWS), KoTopoe CayKUT 9KBUBAJIEHTOM JIOKAJIBHOTO KOMIThIOTEPA
U UCTIOJIb3YETCS JIJIsI BBITIOJTHEHWS TECTOB. B mpollecce pyyHOTro TeCTUPOBAHUS BaM,
CKOpee BCEro, MPUAETCA CO3aBaTh U YAAIATh OOJIBIIOE KOJUYECTBO KOMIIOHEHTOB
HHOPaCTPYKTYPBHI, U 9TO MOKET MPUBECTH K MHOKECTBY OIMUOOK. B ¢BsA3U ¢ aTUM
OKpYysKeHUe JOJKHO OBbITh MOJHOCTHIO U30JUPOBAHO OT Oojiee CTaOUIbHBIX CPejl,
npeaHasHAYeHHBIX 111 (PUHAIBHOTO TECTUPOBAHUS U B OCOOEHHOCTH JJIs1 IIPOMBIII-
JIEHHOTO IIPUMEHEHUS.

YuurhiBasi BhIIIECKA3aHHOE, HACTOSITEILHO PEKOMEH/LYIO KayKI0i KoMaH e pa3paboTuu-
KOB MOJITOTOBUTD U30IUPOBAHHYIO CPedy, B KOTOPOI BbI CMOKETE CO3/[ABATDH U YIAJSTH
mobyio nnhpacTpykTypy 6e3 mocaeacTsuit. YToOBI MUHUMU3UPOBATH BEPOSITHOCTD
KOH(JIUKTOB MEKY PasHbIMU pa3padoTurkaMu (IIPeICTaBbTe, UTO JBa Pa3padOTIHKa
MBITAIOTCS CO3/IaTh HATAHCUPOBIIUK HATPY3KU C OJHUM U TEM K€ UMEHEM ), HCaTbHBIM
perrerrieM OyeT BBIAETUTD KaXKIOMY YIeHY KOMAH/IB OTAENBHYIO, TIOTHOCTHIO W30~
JupoBaHHyto cpey. Hampumep, ecaiu Bot uctiosibayere Terraform B coueranuu ¢ AWS,
KayKZIbIH pa3paboTUnK B W/eate J0JKeH UMETh COOCTBEHHYIO YUETHYIO 3aMTHCh, B KOTO-
POIi OH CMO’KET TECTUPOBATH BCE, UTO EMY 3aX0UeTCs .

! AWS He B3uMaeT 1JIaTy 3a JI0MOJHUTEIbHbIE YUETHBIE 3aITUCH, U, €CJIU BbI HCTIOJIb3yeTe AWS

Organizations, Y BaC €CTb BO3BMOJKHOCTD CO3/1aBaThb «/I0YEPHUE» YyUYETHDIE 3aIINMCH, BCE PACXO/IbI
KOTOPbIX 3allMCbIBAIOTCA Ha e[[HHbIﬁI «TJIaBHBINT» CUET.



Py4yHble TecTbl 259

OumnCTKa pecypcoB rnocsie TECTOB

Hannure MHOKECTBA M30JUPOBAHHBIX OKPYKEHUN HEOOXOIMMO JIJIst BBICOKOH MPO-
JNYKTUBHOCTH Pa3zpaboTYNKOB, HO, €CJIU HE TIPOSBIATH OCTOPOKHOCTD, Y BAC MOYKET
HAKOMUTHCSA MHOTO JIMITHUX PECYPCOB, KOTOPBIE 3aXJIaMAT BCE BAIIH CPEbl U OyIyT
CTOUTD BaM KPYIJIYIO CYMMY.

YT00bI fIEPKATh PACXOJbI O/ KOHTPOJIEM, PEryJISIPHO YACTUTE CBOW M30JIMPOBAHHBIE
CPEIbL. DTO KAI0UEBOLL 661600 0 mecmuposanuu Ne 2.

Bam kak MUHUMYM cJIelyeT cO3/IaTh B KOMaH/Ie TaKyio KyJbTYpPY, KOT/a 1TOcJe OKOH-
YAHWS TECTUPOBAHUS Pa3pabOTINKY YAAISIIOT BCE, YTO OHU PA3BEPHYJIH, C TIOMOIIIHIO
KOMaH/IbI terraform destroy. Bo3aMoskHO, yacTcs HATH MHCTPYMEHTBI JIJIsI OYUCTKA
JINTITHUX WJIN CTapBIX PECYPCOB, KOTOPbIe MOXKHO 3aIyCKaTh HAa PETYJSPHOI OCHOBE
(ckaskeM, ¢ TTOMOIIBIO cron). BoT HEKOTOpbIe TTPUMEPHI /IJIsT Pa3HBIX CPeJl Pa3BepThi-
BaHWSI.

Q cloud-nuke (http://bit.ly/20IgM9r). DTO UHCTPYMEHT ¢ OTKPBITHIM MCXOHBIM KOJOM,
KOTOPBINA MOKET YAaIUTh BCe PECYPChl B Bareil obmaunoit cpexe. Celiuac oH moj1-
JiepskuBaet 1edtbiii psiji cepsrcoB B AWS (Bpojsie Amazon EC2 Instances, ASG, ELB
u . 11.). Hommep:kka apyrux pecypcos u 06makos (Google Cloud, Azure) osxxumaercst
B OyaytieM. Ero kiroueBast 0cOOEHHOCTh — BO3MOKHOCTD YIAJCHUST BCEX PECYPCOB,
HauMHasl ¢ OIpejiesieHHOro Bo3pacra. Hampumep, cloud-nuke 4acTo 3ammycKaoT
€KeTHEBHO C TIOMOIIIBIO cron, YTOOBI YAAIUTE B KasKI0H U30JUPOBAHHON Cpefie Bee
pecypenl ctapiie AByX jaHeil. [Tpu atom mpeanonaraercst, 9to gobast WHPaCTPyK-
Typa, KOTOPYIO Pa3paboTUUK TIOATOTOBUJI ST PYYHOTO TECTUPOBAHMUST, CTAHOBUTCSI
HEHY’KHOH MO MPOIIECTBUU MaPhI CYTOK:

$ cloud-nuke aws --older-than 48h

Q Janitor Monkey (http://bit.ly/2M4GoLB). ITO HHCTPYMEHT € OTKPBITBIM HCXOIHBIM KO-
noM, ynctanmii pecypesl AWS 1o rpaduky, KOTOPbIN MOKHO HACTPOUTH (110 yMOJI-
YaHNIO0 — pa3 B Heemmo). O mojiepKuBaeT ruOKue MPaBuIIa, KOTOPBIE OTTPEENSIOT,
TOJITIEKUT JIN PeCypC YAAJIEHNIO, U JJaske MOKeT OTIIPABUTD BJIA/IENIBITY Pecypca yBe-
TOMJTEHTE 32 HECKOJIBKO JTHETT 10 0uncTKU. DTo gacTh mpoekTa Netflix Simian Army,
B KOTOPBLIH Takke BxoauT nHctpymert Chaos Monkey 71t ipoBepKy yCTOHINBOCTH
npuiioskernii. Mimeiite B BULy, 4To y mpoekta Simian Army 6oJibliie HeT aKTHBHOI
[IOJIJIEPIKKU, HO Pas3Hble ero 4acTy MO/IXBATbIBAIOTCS PYTUMU KOMaH/[aMU: HaIllPU-
Mep, Ha cMeny Janitor Monkey npumiesn unctpyment Swabbie (http://bit.ly/20LrOLb).

Q aws-nuke (http://bit.ly/2ZB8I0e). ITO HHCTPYMEHT € OTKPHITBIM HCXOIHBIM KOIOM JIJIsT
yIJIEHUST BCETO coJiepsKUMoro yueTHol 3armucu AW'S. YueTHble 3ariicu U pecypcehbl,
MoJIIesKAINe YAAJTEHWTO, YKa3bIBAIOTCS B KOH(PUTYpaInOHHOM aiisie B (hopmaTte
YAML:
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# PervoHel gna ypaneHua
regions:
- us-east-2

# YyeTHble 3anucu AnAa ypaneHua
accounts:
"111111111111": {}

# YnanAaTb TONbLKO 3TU pecypcChl
resource-types:

targets:

- S30bject

- S3Bucket

- IAMRole

3armyckaercst aws -nuke CJIEIYIOMUM 00Pa3oM:

$ aws-nuke -5c config.yml

ABTOMaTnyeckme TecThbl

OCTOpPO>KHO: Briepeau MHOro kopaa!

\ HanvcaHne aBTOMaTUYECKUX TECTOB AJ1s1 MH(PACTPYKTYPHOIO KoAa — 3aHATUE He Ans

cnaboHepBHbIX. ITOT pa3aen — caMmasl CJIOXKHasi YacTb KHUMU 1 TpebyeT oT uuTaTens
MOBbILLEHHOr0 BHUMAHUS. EC/M Bbl MPOCTO NPOSIUCTLIBAETE, MOXETE €r0 MPOMyCTUTb.
Ho ecnu Bbl AENCTBUTENBHO XOTUTE HayYUTbCsl TECTUPOBATb CBOM MHMPACTPYKTYPHbIN
KOA, 3aKaTblBailiTe pyKaBa M roTOBbTECh K HAcTOsLLIEMY nporpaMmmnpoBaHuio! Koa Ha
Ruby MoxHO He 3anyckaTb (OH Hy)KeH N1Lb A1 Toro, 4Tobbl Y Bac cchopMm1poBanach
06LLas KapTyHa NPOUCXOSILLErD), a BOT Ko Ha GO cneayeT 3anucbiBaTb U BbIMOHATbL
KaK MOXHO aKTUBHEW.

Konieniyst aBToMaTH4eCKOro TeCTUPOBAHKS COCTOUT B TOM, YTO JJIsI IPOBEPKH 110~
BeJIeHUsI HACTOSIIIETO KOJIa MUIITYTCsS TeCThl. B riiaBe 8 BbI y3HaeTe, 4TO € MOMOIIBIO
Cl-cepBepa aT# TeCThl MOXKHO 3aITyCKaTh MOCJe KaxKA0i oTaerbHoi dhukcarmu. Ecan
OHU He OY/IyT MPOIEHbI, (PUKCALIIO CPasy Ke MOKHO OTMEHUTh WJIM UCIIPaBUTh. TaKum
obpasom, Balll Koz Beerga Oyaer B paboueM COCTOSTHIM.

CymeCTByeT TPpHU THUIIA aBTOMAaTUYECKUX TECTOB.

Q Modyavnvie mecmoi. TIpoBepsaioT GyHKIIMOHATBHOCTD OJHOTO HEGOIBINOTO (hpar-
MeHTa Kozia — Mody.is. ETo oTipesiesienie MOKeT BapbHPOBATLCS, HO B SI3BIKAX TPO-
rpaMMUPOBaHUs OBGIET0 HA3HAYEHUS O/l HUM MTOHUMAIOT OTAEIbHYIO (hYHKITHIO
niu Kirace. BaernHue 3asucumoct (HaripuMep, 6asbl TAHHBIX, BeO-CEPBUCHI U JIAKE
(aiinoBas cucTeMa) 3aMEHSTIOTCST MECMOGHIMU MOCk-00pexmamu. DTO TO3BOJIET
MOJIHOCTBIO KOHTPOJIMPOBATD UX MOBeeHue (Harpumep, mock-o06bexT 6a3bl JaHHbIX
MOJKET BO3BPAIATh OTBET, IPOITUCAHHBIN BPYYHYIO) U YOEIUTHCS B TOM, UTO Balll KOJL
CITPABJISIETCSI C MHOKECTBOM Pa3HbIX CIleHapHUeB.
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Q Hnmeepayuonnvie mecmot. ITIPOBEPSIIOT KOPPEKTHOCTH COBMECTHO PabOTHI HECKOJIb-
KUX MOJyJieit. B si3pIkax mporpaMMUpOBaHus 0GIIEro Ha3HAYECHST MHTETPAIlHOHHBIIT
TECT COCTOUT U3 KOJIA, KOTOPBIH MO3BOJISIET YOEUTHCST B KOPPEKTHOM B3ANMOIEHCTBUM
HeCKOTBKUX (DYHKITHH NN KJIAcCOB. Peasbible 3aBUCHMOCTH UCTIOIb3YIOTCST BIIEpe-
MEIKY ¢ MOCK-06beKTaMu: HATPUMED, €I BbI TECTUPYETE YIACTOK MPUIOKEHUS,
KOTOPBIiT 0Opatiaetcst k Hase TaHHBIX, CTOUT TECTUPOBATH €0 ¢ HacTosmieit B/I, a mpy-
rrie 3aBUCUMOCTH, CKayKEM, CUCTEMY ayTeHTU(hUKAINY, 3aMeHUTh mock-o0bexTamu.

Q Cxeosnvie mecmot. IlogpasymeBaloT 3alycK Beeil Ballell apXUTeKTypbl (Harpumep,
[IPUJIOKEHIH, XPAHWJIHIIL JAHHbIX, OaJIAaHCUPOBIIIUKOB HATPY3KU ) U TIPOBEPKY PAOOTHI
CHCTEMBI KaK eINHOTO 11e710T0. OOBIYHO 9T TECThI BBIMOJIHAIOTCSA Kak Obl OT UMEHH
KOHEUHOTO TTOJB30BATEST: IOMYCTHM, Selenium MosKeT aBTOMAaTH3NPOBAThH B3au-
MOJIEHICTBIE C BAIIUM TIPOLYKTOM depe3 Opay3ep. B CKBO3HOM TecTHPOBAHNH Be3jie
UCTIOJIb3YIOTCS PEAIbHBIE KOMIIOHEHTBI Ge3 KaKuX-T160 Mock-00beKTOB, a apXUTEK-
Typa MpH 3TOM SBJISIETCS OTPakEHUEM HACTOSIIEH MTPOMBIIIJIEHHON cUCTEMBI (HO
€ MEHBIIUM KOJUYECTBOM UJIH ¢ MEHEE JIOPOTUMHE CEPBEPAMHE, YTOOBI COKOHOMUTH ).

Y KasKJ0ro TUIIA TECTOB CBOE Ha3HaueHue, U ¢ UX IIOMOIILIO MOXKHO BbIIBUTH PA3HOr0O
poaa ommbKH, MOITOMY UX CTOUT MPUMEHSATH COBMECTHO. MOy JIbHBIE TECTHI BBITIOJI-
HAIOTCST GBICTPO U TIO3BOJISIIOT CPa3y MOJTYYUTh MPEACTABICHNIE O BHECEHHBIX M3MEHE-
HUSIX U TPOBEPUTH PA3HO0Opa3Hble KOMOMHAIII. JTO TAET YBEPEHHOCTH B TOM, UTO
sJleMEHTapHbIe KOMIIOHEHTBI Balliero Koja (OTebHble MOAYJIN) BeayT cebst Tak, Kak
BbI oskuann. OnHako TOT hakT, YT0 MOAYJIU PabOTAIOT KOPPEKTHO TI0 OTAETHHOCTH,
BOBCe He 03HAYAET, YTO OHU CMOTYT PabOTaTh COBMECTHO, TOATOMY, YTOOBI YOETUTHCS
B COBMECTUMOCTH BalIUX 9JIEMEHTAPHBIX KOMIIOHEHTOB, HYKHBI UHTETPAIIMOHHBIEC TECTHI.
C apyroit cTopoHbl, KOPPEKTHOE TTOBE/IEHNE PA3HbIX YacTell CUCTEMbI He rapaHTUPYeT,
9T0 9Ta cucTeMa GyeT paboTaTh Kak CJeIyeT TTOCTe PA3BEPTHLIBAHUS B TPOMBITILIEHHOI
cpejie, TT0ITOMY, YTOOBI IIPOBEPHUTH BAIIl KO/ B YCJAOBUSX, TIPUOIVKEHHDBIX K PEabHbIM,
HEOOXOMMBI CKBO3HBIE TECTBI.

TeHepb IIOCMOTPUM, KaK IM1UCaTb TECThI KasKA0T'0 N3 9TUX TUITOB /IJIs KO/Jla Terraform.

MoAaynbHble TeCTbl

YUT00BI IOHSITH, KAK THCATh MOJLYJIBHBIE TECTHI /st Kojia Terraform, MokHO cHawasa mo-
CMOTPETh HA TO, KAK HTO JIEJIAETCS B sI3bIKAX [TPOrPAMMUPOBAHMs 00IIEro Ha3HAUYEHUS,
takux kak Ruby. Barusaure Ha Koz BeG-cepBepa, HarmcaHHblil Ha Ruby:

class WebServer < WEBrick::HTTPServlet::AbstractServlet
def do_GET(request, response)
case request.path
when "/"
response.status = 200
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response[ 'Content-Type'] = 'text/plain’
response.body = 'Hello, World'

when "/api”
response.status = 201

response[ 'Content-Type'] = 'application/json'
response.body = '{"foo":"bar"}'
else

response.status = 404
response[ 'Content-Type'] = 'text/plain’
response.body = 'Not Found'
end
end
end

Cosanre MOLyJTHHOTO TeCTa JIJIST 9TOTO KO/Ia YCIOKHSIETCS TeM, 9TO BaM HY;KHO BBI-
ITOJTHUTh HECKOJIBKO JIEHCTBHUI.

1. Co3snarp 9K3eMILISIP Kaacca WebServer. ITO CIOKHEE, YeM KAKETCSI, TAK KaK KOH-
CTPYKTODY WebServer, KOTOpBII HacIenyeT AbstractServlet, HeOOXOAMMO IEPENATh
LesIbIi kaace HTTPServer nu3 WEBrick. Ber morau 651 cos3gats ero mock-o6bekT, HO
9T0 MOTPe6OBATIO GBI MHOTO YCHITHIL.

2. Cosnatb 06beKT request Tima HTTPRequest. Tlosyderue sK3eMIIIsIpa 9TOTO KIacca,
PaBHO Kak ¥ co3ianue ero mock-o6beKta, TpebyeT 10BOJIBHO GOTBIIOro 06beMa paboThL.

3. COB,Z[aTb 00BEKT response Tuila HTTPResponse. Onath ke IK3EMILJIAP 3TOTO KilaCCa HEJIb-
34 TIOJIYYUTD JIETKUM ITyTEM, a JId CO3JaHUA €T0 mock-o6bekTa HYKHO MHOTO YCI/IJII/If/)I.

Ecin Bam €J105KHO 1THCATh MOJLYJIbHBIE TECTBI, 3TO YaCTO TOBOPUT O ILJIOXOM KAayecTBe
KOJIa ¥ SIBJISIETCST TIOBOJIOM J1uist pedhakToputra. Uto6s1 06J1eTduTh MOAYIBHOE TECTHPO-
BaHue, 06paboTyrKK (TO eCTh KO/, KOTOPbIil oOpabarkiBaer 1yt /, /api u «Crpanuiia
He HalijleHa» ) MO’KHO BIHECTH B OT/I€JIbHBIN KJlacc Handlers:

class Handlers
def handle(path)
case path
when "/"
[200, 'text/plain', 'Hello, World']
when "/api"
[201, 'application/json', '{"foo":"bar"}']
else
[404, 'text/plain', 'Not Found']
end
end
end

Y aToro HOBOTO KJjacca ecTh Ba KJII0YEBBIX CBONCTBA.

Q IIpocmoie snavenus 6 xauecmee 66oda. Kimacc Handlers He 3aBUCHT OT HTTPServer,
HTTPRequest i HTTPResponse. Bech ero BBOJI COCTOUT U3 TTPOCTHIX MTapPaMeTPOB,
Takux Kak ctpoka ¢ URL-azpecom.
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Q Ipocmoie snavenus 6 kavecmee 6v1600a. BMecTo TOTO 4TOOBI MEHSTH T10JIsT 00bEKTA
HTTPResponse (cosgaBasi TeM caMbIM 100604YHbBIN 3 (eKT), MeToIbl Kaacca Handlers
BozBpamaior HTTP-oTBet B Buze mpocToro 3HaueHns (MaccuBa ¢ KOJIOM COCTOSTHUS,
TUTIOM COJZIEPKUMOTO 1 TEJIOM).

Koz, koTopblif TpUHUMAaET Ha BXOJl M BO3BpAIIaeT MPOCThIe 3HAUYEHUS], 00BIYHO JIeTYe
[IOHATH, 0OHOBUTD U rnporectupoBath. CHaYaIa MI3BMEHUM KJIACC WebServer Tak, 4TOObI
OH OTBeYaJI Ha 3aIIPOCHI € IIOMOIIIbI0 Handlers.

class WebServer < WEBrick::HTTPServlet::AbstractServlet
def do_GET(request, response)
handlers = Handlers.new
status_code, content_type, body = handlers.handle(request.path)

response.status = status_code
response[ 'Content-Type'] = content_type
response.body = body
end
end

ITOT KOJi BbI3bIBaeT MeTO/ handle u3 Kjacca Handlers 1 BO3BpalllaeT 10JIyYeHHbIE U3
Hero KOj cTaTyca, TUI cojiepkumoro u tesio B kadectBe HTTP-orsera. Kak BumnTe,
KOJI, MCTIOJIb3YIONNIT Ky1acc Handlers, BBITVISIZIUT aKKyPaTHBIM U IPOCThIM. Kpome Toro,
970 0bJeryaer TecTUpoBaHKe. BOT KaK BBITJIAAUT MOLY/IbHBII TECT [J1s1 TOYKU BXOZA /:

class TestWebServer < Test::Unit::TestCase
def initialize(test_method_name)
super(test_method_name)
@handlers = Handlers.new
end

def test_unit_hello
status_code, content_type, body = @handlers.handle("/")
assert_equal(200, status_code)
assert_equal('text/plain', content_type)
assert_equal('Hello, World', body)
end
end

Kox Tecta Bei3biBaet TOT ke MeTo handle u3 kiacca Handlers 1 MCTIOJIb3YET HECKOTIBKO
BBI30BOB assert JIJIs1 TPOBEPKU OTBETA, KOTOPbII BO3BPAIAETCS U3 TOUKHU BXoza /. Bor
KaK 3allyCTUTh 9TOT TECT:

$ ruby web-server-test.rb

Loaded suite web-server-test

Finished in 0.000287 seconds.

1 tests, 3 assertions, @ failures, @ errors
100% passed
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IToxosxke, Tect npoiigen. Tenepb 106aBUM MOJYJIbHbIE TECTBI I/ TOYEK BXo/a /api
u 404:

def test_unit_api
status_code, content_type, body = @handlers.handle("/api")
assert_equal(201, status_code)
assert_equal('application/json', content_type)
assert_equal('{"foo":"bar"}"', body)

end

def test_unit_404
status_code, content_type, body = @handlers.handle("/invalid-path")
assert_equal(404, status_code)
assert_equal('text/plain', content_type)
assert_equal('Not Found', body)
end

SaHyCTI/ITe TECTHI eIIle pa3:

$ ruby web-server-test.rb
Loaded suite web-server-test
Finished in ©.000572 seconds.

3 tests, 9 assertions, © failures, © errors
100% passed

Bcero 3a 0,000 527 2 cexyH/bl BbI MOJKETe IIPOBEPUTH, paboTaeT Jiu KOJ Baliero Beb-
cepBepa Tak, Kak Bbl TOTO OKUAAIU. B 9TOM cuja MOZYJIbHBIX TECTOB: OBICTPBIE pe-
3yJIbTaThl, KOTOPbIE TIOMOTAIOT YKPEIUTh YBEPEHHOCTh B CBoeM Koge. Ecim momyieHa
Kakast-/00 ommbKa (HarmpuMep, CIydaifHO MOMEHSIJICS OTBET TOYKH BXO/a /api), BbI
y3HaeTe 00 3TOM TIOUTH MTHOBEHHO:

$ ruby web-server-test.rb
Loaded suite web-server-test

Failure: test_unit_api(TestWebServer)
web-server-test.rb:25:in “test_unit_api’

22: status_code, content_type, body = Handlers.new.handle("/api")
23: assert_equal(201, status_code)
24 assert_equal('application/json', content_type)
=> 25: assert_equal('{"foo":"bar"}"', body)
26: end
27:

28: def test_unit_404
<"{\"foo\":\"bar\"}"> expected but was
<"{\"foo\":\"whoops\"}">

diff:
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? {"foo":"bar "}
? whoops

Finished in 0.007904 seconds.

3 tests, 9 assertions, 1 failures, © errors
66.6667% passed

OcHoBb! MOAY/1bHbIX TECTOB

Kaxoit sKBUBasIEHT TAKOTO POIa MOAYIBHBIX TeCTOB st Kosia Terraform? JIyist Hawama
HYJKHO OTIPEIETTUTRCS ¢ TeM, uTo B Mupe Terraform cumraercst momaysem. Bivkaiimmit
AHAJIOT OT/IETbHOM (DYHKITN WK Kiacca — 0600IIEeHHbII MOy (OTIpeieJIeH e TEPMU-
Ha JIaHo B TTozipasene « KoMmmoryembie Moy iy Ha c. 226), Takoil Kak alb u3 ryiaBbl 6.
Kax 6b1 BBI €ro poTecTupoBaIn?

B Ruby s Hanicanyst MOy TBHBIX TECTOB HEOOXOAMMO MTPOBECTH TAKON Pe(hakTOPHHT,
4TO6bI KOJI MOYKHO OBLIO BBITIOJHATH G€3 CIOKHBIX 3aBUCUMOCTEl BpoJie HTTPServer,
HTTPRequest niu HTTPResponse. Eciin TIToAyMaThb O TOM, YeM 3aHUMaETCs KOJL Terraform
(obparmennie k APT AWS jist cosnanust 6aJaHCUPOBIUKOB HATPY3KH, IPOCIYIINBA-
TeJell, 1eJIEBBIX IPYII U T. 1), TO B 99 % ciy4aeB OH B3aUMOJIENCTBYET CO CJIOKHBIMU
saBucumocTsimu! He cytiecTByer mpakTHIHOTO c11ocoda CBeCTH YUC/I0 BHEITHIX 3aBU-
CUMOCTEN K HYJIIO, HO, IaKe €CJIU OBl BbI MOTJIM 9TO CIIEJIATh, Y Bac ObI IPAKTHYECKU HE
0CTAJIOCh KOJIA JIJIST TECTUPOBAHUSI .

10 MMOJIBOAUT HaC K KJA0OUe60MY Bbzeoay O mecmuposaHuu No 3. BbI HE MOJKETe ITPOBOJANTDH
Yucmoe TeCTupoBaHne Kojia Terraform.

Ho ne otuaumBaiitech. Bl Bee elie MokeTe YKPEUTDb CBOIO YBEPEHHOCTD B TOM, UTO Balll
ko Terraform Bezer cebs mpezickazyemo. [lJist 9TOr0 aBTOMATHYECKUE TECTDI TOJKHbI
HCI0JIb30BATh Balll KO/ JIJIS1 Pa3BEPThIBAHUS PeasibHON MH(MPACTPYKTYPLL B peaibHOM

! B oTesbHBIX caydasX TOUYKHM BXO/a, KoTopbie ucnosb3yer Terraform, MoxkHO mepeornpe-
neanTb. Hanpumep, BbI MOKeTe TEepeonpeie/IuTh TOUKY BX0/d, C IIOMOIIbI0 KOTOPOI
Terraform B3aumozeiictByer ¢ Amazon S3, u 3aMeHUTH ee MOCK-00bEKTOM, Peanu3yOIUuM
API S3. 310 HOpMasbHOE PelleHue il HeGOIbIIOr0 KOJIUYeCTBAa TOYEK BXO/A, HO KOJI
Terraform 06bYHO BBINOJIHSAET COTHY Pa3sHbiX API-BBI30BOB K MCXOAHOMY IIpOBaiifepy
U co3maBaTbh MOCk-06bEKThI U1 KAKIOT0 U3 HUX ObLIO OBl HelpakTHYHO. Bosee Toro,
€CJIU BBI OIIJIM HA CO3[aHue 3THX MOCK-00bEKTOB, 9TO BOBCE HE O3HAYAET, YTO UTOTOBBIIT
MOJLYJIbHBII TECT JACT BaM OCTATOYHO YBEPEHHOCTH B KOPPEKTHON paboTe BAllero Koja.
Ecun oI co3maante mock-06bexTsl muist Touek Bxoga ASG u ALB, komanma terraform apply
MOJKET 3aBEPUINTHCS yerenHo. Ho roBOpuT Jin 5T0 0 TOM, 4TO Halll KO crocobeH passep-
HyTh pabouee MPUIOKEHNE TIOBEPX 9TON HHPPACTPYKTYPHI?
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oKpy:keHuu (HarpuMmep, B HacTosieit yuernoii 3arnucu AWS). Mnbimu ciioBamu, Mo-
IyJibHbIe TecTbl 1uist Terraform Ha camom fedte stBIistioTest maTerpannonnbiMu. Ho st Bce
PaBHO TIPEANOYNTAID HA3IBATh UX MOAYJIBHBIMHU, YTOOBI MOAYEPKHYTh HAIIY IE€JIh:
[IPOTECTUPOBATH OTAEIbHBIN (060OIIEHHBIN ) MOLYJIb 1 KaK MOMKHO ObICTpPee TIOJIy4UTh
pesyJibTar.

Ir1o o3HayaeT, 4To Ha30Bas cTpaTerys HaIMCAaHUs MOLYJbHBIX TecToB s Terraform
Mo/Ipa3yMeBaeT CJe/IyIolIee.

1. Cosnanue 0600IIEHHOr0 ABTOHOMHOI'O MOJYJIAL.

2. Cosnmanue MpocToro B pa3BepThIBAHUM TIPUMEPA JIJIsI 3TOTO MOJLYJIS.

3. Bwimonnenue terraform apply /11 pa3dBepThIBaHUS IIPUMEPA B PeATbHO CpeJie.
4

ITpoBepka TOTO, 4TO Pa3BEPHYTHII BaMU KO pabOTaeT Tak, Kak BB OKUAAIH. ITOT
9Tall 3aBUCHT OT THIA WH(YPACTPYKTYPbI, KOTOPYIO BbI TECTUPYETE: HATIPHUMED, YTOObI
nposeputh Oamancuposiuk ALB, emy myxuo nociats HTTP-3anpoc u ybeautbes
B TOM, UTO OH BO3BpAIla€T TOT OTBET, KOTOPBII BBl OKHU/IA€TeE.

5. BrmmoaHenne terraform destroy B KOHIIE JJIsT OUUCTKI PECYPCOB.

WMupiMu csi0BaMy, Bbl BBIIOJIHSETE BCE T€ JKe IIArk, YTO U IIPU PyYHOM TeCTUPOBaHUN,
HO oopmiseTe UX B Bujie Koja. Takoil 06pa3 MBIIIJIEHUS XOPOLIO ITOAXOAHUT [JIsI
CO3/IaHMsI ABTOMATHYECKUX TeCcTOB /7ist kozia Terraform: cripocute cebst, Kak Obl Bb
IIPOBEPHJIN JTAHHBINH MOy JIb, YTOOBI YOEIUTHCS B €10 paboTe, 1 3aTeM 3aIPOTPaMMH-
pyiiTe 9TOT TecT.

Jlist HaTTMCaHVsT TECTOB MOAXONT JTOGOH S3BIK IPOrpaMMupoBanust. B aToil kiure Bee
TECTHI HAIIMCAHBI Ha s13biKe GO. DTO MO3BOJISIET UCTIOJIB30BATh OTKPHITYI0 OUOIHOTEKY
tectupoBanus Terratest (http://bit.ly/2Tbzvch), KOTOpasd NOAIEPKUBAET IMTUPOKUIT CIIEKTP
unctpymenToB laC (ckaxem, Terraform, Packer, Docker, Helm) B pasnoo6pasHbix
okpyxkeHusx (takux kak AWS, Google Cloud, Kubernetes). Bu6aunorexa Terratest
HallOMWHAeT MIBEUTIAaPCKUN apMeCKUI HOXK: B Hel COTHU MHCTPYMEHTOB, KOTOPbIE
CYUIECTBEHHO YTIPOIIAIOT TECTUPOBAHNE WH(PPACTPYKTYPHOTO KOJIA, BKIIOUAS TTOJHO-
[EHHYIO TIOJ/IEPIKKY TOJILKO U4TO OTIMCAHHO CTPAaTEruu, KOrjia Bbl Pa3BEPThIBAETE KOJI
¢ oMotIbio terraform apply, yoexmaerech, 4To OH paboOTAET, U 3aTEM BBITIOIHSIETE
B KOHIIe terraform destroy, 4TOObI OYUCTUTH PECYPCHIL.

Yro6or ncmorb3oBath Terratest, BaM HY/KHO CIETATh CAEAYIOIEE.

1. ¥Ycranosuth Go: golang.org/doc/install.
2. Hacrtpoutb mepeMeHHYIO cpe/ibl GOPATH: golang.org/doc/code.html#GOPATH.

3. loGaBuTb $GOPATH/bin B IIeEpEMEHHYIO Cpe/ibl PATH.
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4. Ycranosuth Dep, nucneruep 3aBucumocteii st Go: golang.github.io/dep/docs/
installation.html'.

5. Cosmath BHYTpPHU GOPATH MAIKYy /IJisI TECTOB. Y YUTHIBAS, UTO MepeMenHasi GOPATH 110
YMOJIYaHMIO PaBHA $HOME/go, Bbl Moriu Obl co3parh $HOME/go/src/terraform-up-
and-running.

6. BbimmoaHUTh KOMaHy dep init B TOJIBKO YTO CO3/IaHHON BaMu Tarike. B pesyibrare
y Bac JIOJIKHBI TIOSIBUTHCS (haitsibl Gopkg.toml u Gopkg. lock, a TaksKe Iycras marka
vendors.

Yro0bl OBICTPO TPOBEPUTH, BEPHO JIM CKOHMUIYPUPOBAHO Ballle OKPYsKEHHUE, co3aaiite
B CBOeH HOBOII TTarTke (hailsr go_sanity_test.go cenyoniero coepsKanmsi:

package test

import (
" Emt"
"testing

func TestGoIsWorking(t *testing.T) {
fmt.Println()
fmt.Println("If you see this text, it's working!")
fmt.Println()

BbimosiHUTE 9TOT TECT ¢ MOMOTIBI0 KOMaH/IbI go test 1 yOearTech, YTO OHA BO3BpAIaeT
CJIeTy IO BBIBO/I;

$ go test -v
If you see this text, it's working!

PASS
ok  terraform-up-and-running ©.004s

@Drar -v ozuavaet verbose («1moapo6HO» ). OH fesaeT Tak, 4ToObI TECT MOKA3BIBA BEChH
JKYPHAJIbHBIN BBIBOJI.

' B 6ymyumx Bepcusix Terratest, ckopee Bcero, HAUHET UCII0JAb30BAaTh g0 Mod [1JIs1 yripaBieHust
3aBucuMOCTsIMU. Ha MOMEHT HAlMCcaHust 3TUX CTPOK g0 Mod MMeeT JIMIIIb IPeBAPUTETHHYIO
MOJZIEPIKKY, HO ¢ BbIX070M GO 1.13 3TOT KOMIIOHEHT I0JIKEH OBITh BKJIIOYEH 110 YMOJIYAHUIO,
[OITOMY OH, BEPOSITHO, CTAHET CTAHAAPTHBIM UHCTPYMEHTOM JIJIst PAGOThI ¢ 3aBUCUMOCTSIMU
B Go u 3aoH0 yerpanut HeoOxoaumocts B GOPATH. Iloapobree 06 aToM unTaiite 1o agpecy
blog.golang.org/using-go-modules.
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Ecnu Bce pa60TaeT, MOJKETe YAAJIUTh go_sanity test.go u IPUCTYIUTH K HaIINCA-
HUIO MOJIYJIBHOTO TecTa JIJIs1 MO/LYJId alb. Cosaiite B namnke test q)afm alb_example_
test.go co caeaymInMM KapKacoM CBOEro TecTa:

package test

import (
"testing"

)

func TestAlbExample(t *testing.T) {
}

Jliist Havasia BBl I0JUKHBL yKasath Terratest, rae naxomurest Bam Koz Terraform. Ve-
II0JIb3YHTE JI/IS1 9TOrO TUII terraform.Options:

package test

import (
"github.com/gruntwork-io/terratest/modules/terraform"
"testing"

)

func TestAlbExample(t *testing.T) {
opts := &terraform.Options{
// CpenaiTe TaK, 4TOObl 3TOT OTHOCUTENbHbIA NYyTb
// Ben K nanke c npumepamu ansa alb!
TerraformDir: "../examples/alb",

}

CiieryeT OTMETHUTD, YTO JIJIsI TPOBEPKU MOJIYJIS alb BaM /IefiCTBUTENHHO HY KHO TIPOTECTH-
POBaTh KOJI IpUMepa B marke examples (0OHOBHUTE OTHOCUTEIbHBINA My Th B TerraformDir,
4TOOBI OH BEJ K HY;KHOU Tarke). TO 03HAYAET, YTO JIEMOHCTPAIIMOHHBIN KOJ[ TEIEPh
“MeeT TPOIHOe HazHaueHue: OH CJYKUT UCIOJTHIEeMON TOKyMeHTalllel, CpeicTBOM
PYYHOTO TECTUPOBAHUSA U MHCTPYMEHTOM [IJISI BLIIIOJHEHNS aBTOMATUYECKUX TECTOB
BaIX MOTyJIet.

OG6paTrTe Takyke BHUMaHIE Ha HOBYIO MHCTPYKIIMIO MMIIOPTa Jist Gubmorexku Terratest
BBepXy aiisia. YToObl 3arpy3uTh 9Ty 3aBUCUMOCTD Ha Balll KOMITBIOTED, BBITIOJHUTE dep
ensure:

$ dep ensure

Komanzia dep ensure mpockanupyer Bail koji Ha Go, HaliJieT Bce HOBbIC MHCTPYKIIUH
HUMIIOPTA, aBTOMATUYECKH 3aTPY3UT UX BMECTE CO BCEMU 3aBUCUMOCTSIMU B TIAIIKY vendor
u mpornutieT ux B dhaitn Gopkg. lock. Ecam 11 Bac B 3TOM CIAUIITKOM MHOTO Maruu, Mo-
JKeTe MCIOJIb30BaTh KOMaH/y dep ensure -add, 4TOGBI IEPEUUCTUTD BCE HY/KHBIE BAM
3aBUCUMOCTU BPYUYHYIO:
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$ dep ensure -add github.com/gruntwork-io/terratest/modules/terraform

Clriemytoruii aTan aBTOMaTUYECKOTO TECTUPOBAHUST — BBITTOJTHEHNE KOMaH/[ terraform
init u terraform apply, KoTOpble pa3BepHyT Baml koj. Y Terratest st atoro ecthb
BCIIOMOTaTe/IbHble CPEJACTBA!

func TestAlbExample(t *testing.T) {
opts := &terraform.Options{
// ChenaiiTe Tak, 4YTO6bl 3TOT OTHOCUTENbHbIA NYyTb
// Ben kK nanke c npumepamu ana alb!
TerraformDir: "../examples/alb",

}

terraform.Init(t, opts)
terraform.Apply(t, opts)
¥

Beimosrrenne komans init u apply B Terratest — HaCTOTbKO pyTHHHAS OTlepaIus, 4YTo
JUJISL 9TOTO IIPELYyCMOTPEH YAOOHbBIN BCIIOMOraTeIbHbI METO/], KOTOPBIIA JejiaeT Bee
OJIHOY KOMaH/[OM:
func TestAlbExample(t *testing.T) {
opts := &terraform.Options{
// CpenaiiTe Tak, 4YTO6bl 3TOT OTHOCUTENbHLIA NYyTb

// Ben K nanke c npumepamu anAa alb!
TerraformDir: "../examples/alb",

}

// Pa3BepTbiBaeM npumep
terraform.InitAndApply(t, opts)
}

Koz Bbiltie yike npejictaBisier coboii JOBOILHO (hyHKITMOHATBHBIN MOIYJIBHBIN TECT: OH
BBITIOJIHACT terraform init 1 terraform apply U IIpOBaJMBAET TECT, €CJAU ITU KOMAH/IbI
HE 3aBepIIaoTcs ycremno (Hanpumep, us-3a mpobiem B BamieM koje Terraform).
Ho BbI MOkeTe noiTH elne gasbiie u BbinoaauTs HTTP-3anpocsl k passepHyTOMy 6a-
JIAHCUPOBIIUKY HArPy3KH, YT0ObI yOEAUTHCS, YTO OH BO3BPAIIAET HYKHbIE BaM JaHHBIE.
Jlist 9TOTO BaM HAJI0 KaK-TO MOJYYUTH JOMEHHOE UMsI PA3BEPHYTOTrO OalaHCUPOBIIHUKA.
K cuactbio, npumep alb Bo3BpalaeT ero B BU/i€ BbIXOJHON IIepEeMEHHOM:

output "alb_dns_name" {

value = module.alb.alb_dns_name
description = "The domain name of the load balancer"

}

V Terratest ecTb BCTPOEHHbIE BCIIOMOTaTeIbHbIE CPECTBA JIJIsl YUTEHKS BBIBOAA U3 KOJA
Terraform:

func TestAlbExample(t *testing.T) {
opts := &terraform.Options{
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// CpenaiTe TaK, 4TOObl 3TOT OTHOCUTENbHbIA NyTb
// Ben K nanke c npumepamu anda alb!
TerraformDir: "../examples/alb",

}

// Pa3BepTbiBaem npumep
terraform.InitAndApply(t, opts)

// Nony4aem URL-appec ALB
albDnsName := terraform.OutputRequired(t, opts, "alb_dns_name")
url := fmt.Sprintf("http://%s", albDnsName)

}

Dynkims OutputRequired BO3BpaIIaeT BBIBO/I C 3aJaHHBIM UMEHEM HJIN TIPOBAJINBAET
TECT, €CJIM ATOT BBIBOJL ITyCTOM MU He cyiiecTByeT. IIpenpiaymmii muctunr ¢hopmu-
pyet Ha ocHOBe 3TOTO BHIBO/Ia URL-anpec, ncrnonp3ysa Berpoennyo B Go HyHKITNIO
fmt.Sprintf (He 3abyzabTe UMIIOPTHPOBATh naker fmt). CiaeayoomuM marom Oyaer
soinosinenne HTTP-3anpocos o atomy URL-aznpecy:

package test

import (
"fmt"
"crypto/tls”
"github.com/gruntwork-io/terratest/modules/http-helper”
"github.com/gruntwork-io/terratest/modules/terraform"
"testing"

)

func TestAlbExample(t *testing.T) {
opts := &terraform.Options{
// CpenaiTe Tak, Y4TOObl 3TOT OTHOCUTENbHbIA NYyTb
// Ben K nanke c npumepamu ansa alb!
TerraformDir: "../examples/alb",

}

// Pa3BepTbiBaemM npumep
terraform.InitAndApply(t, opts)

// MNony4aem URL-aapec ALB
albDnsName := terraform.OutputRequired(t, opts, "alb_dns_name")
url := fmt.Sprintf("http://%s", albDnsName)

// MNpoBepsem B ALB peiicTBME MO YMONYaHUKW, KOTOpPOE [AONXHO BepHyTb 404

expectedStatus := 404
expectedBody := "404: page not found"

http_helper.HttpGetWithvalidation(t, url, expectedStatus, expectedBody)
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Aror kox umnoprupyet u3 Terratest HOBbII akeT, http_helper. YToObl ero 3arpysuTh,
HY’KHO eTile pa3 BBITOJTHUTD run dep. Metop http_helper.HttpGetWithvalidation cre-
gaer HTTP-3anpoc Tuma GET no nepenanromy Bamu URL-azpecy u mpoBaiuT Tecr,
€CJIA KOJT COCTOSHUSA U TEJIO OTBETA HE COBIA/AIOT C TEMU, KOTOPBIC BBl YKA3aJIH.

¥ aroro koma ecThb ogHa mpobieMa: MexKAy 3aBeplleHneM KOMaHIbl terraform apply
1 TeM, Korga 10MEeHHOe M 6aJIaHCI/IpOBH_[I/IKa Harpy3kKkum CTaHOBUTCA AOCTYITHBIM
(TO ecTb PacIpOCTPAHUIIOCH TTIO CUCTEME), TIPOXOAUT BpeMs. Ecau BbI3BaTh http_
helper.HttpGetWithValidation He3aMeAIUTENIBHO, OH, BIIOJIHE BEPOSATHO, OKAKETCI
HeyauHbIM, X0Ts1 4epe3 30 cexkyHz wim MunyTy ALB 3apabotaer B HOpMaJbHOM PEKUME,
Kak yske obeyxaanoch B ogpasene «OTI0KeHHast COTITACOBAHHOCTD COTJIACYETCS. .
C OTJIaraTebCTBOM» Ha ¢. 211, Takoro po/ia aCHHXPOHHOE TTOBE/ICHUE C OTJIOKEHHON
COTJIACOBAaHHOCTBIO saBjsieTcst st AW'S (a tounee, [ist GOJBITUHCTBA PacpeiesieH-
HBIX CUCTEM) HOPMaJIbHBIM M PellleHueM OYIeT IIOBTOPHOE BBIOJHEHIE BbI30BOB.
Y Terratest ecTb BcrioMoraTesibHbIN METOJL U JIJIST 3TOTO:

func TestAlbExample(t *testing.T) {
opts := &terraform.Options{
// CaenaiiTe Tak, 4YTO6bl 3TOT OTHOCUTENbHbIA NYyTb
// Ben K nanke c npumepamu ana alb!
TerraformDir: "../examples/alb",

// Pa3BepTbiBaeM npumep

terraform.InitAndApply(t, opts)

// Nony4aem URL-agpec ALB

albDnsName := terraform.OutputRequired(t, opts, "alb_dns_name")
url := fmt.Sprintf("http://%s", albDnsName)

// TMposepaem B ALB peiicTBME NO YyMONYaHUKW, KOTOpOe [ONXHO BepHyTb 404

expectedStatus := 404

expectedBody := "404: page not found"
maxRetries := 10
timeBetweenRetries := 10 * time.Second

http_helper.HttpGetWithRetry(
t,
url,
&tls.Config{},
expectedStatus,
expectedBody,
maxRetries,
timeBetweenRetries,
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Meton http_helper.HttpGetWithRetry Moyt He OTINYAETCS OT MeTO/a http_
helper.HttpGetWithValidation, TOJIBKO IIPU OTCYTCTBUU OTBETA C HYKHBIMU KOJIOM
COCTOSTHUS MJIN TE€JIOM OH TIOBTOPUT TTONBITKY. MakcuMaIbHOe KOJNYeCTBO TOBTOPEHUH
(71ecsiTh) M ATMHY WHTEPBAJIOB MEK/Ly HUMHU (JIeCSTh CEKYH/T) MOKHO HacTpouTh. Ecam
B KaKOII-TO MOMEHT OH MOJIYYUT OKHMIAEMbIil OTBET, TeCT OyAeT MPOIIEH; eciii mocyie
MCTEeYeHNST MAaKCUMAaJIBHOTO KOJIMYECTBA MTOMBITOK O3KU/IA€MBII OTBET TaK U He TIPUIIIE,
TECT CYUTACTCS IIPOBAJICHHBIM.

B KoHIle TecTa HY/KHO BBITIOJTHUTH KOMaH/y terraform destroy, 4TOOBI OUUCTHUTD
pecypcnl. JInsg atoro y Terratest ecTb BcrmoMoraTeabHBIN MeTO: terraform.Destroy.
Ho, ecJint BBI3BIBATD €r0 B CAMOM KOHIIE, H3-32 JIOOI TPOrpaMMHON OMIMOKH BHIIIIE 110
Koy (HampuMmep, HttpGetWithRetry mact c6oil n3-3a HEMPABUIBHON KOHMDUTYpaIUK
ALB) TecT MoskeT 3aBepIIUTHC, HE TOXOS /10 HETO, B PE3yJIbTaTe Yero pa3BepHyTast
uHMpacTpyKTypa He OyIeT yaaieHa.

Taxum 06pasoM, BaM HYKHO YOEIUTHCSI B TOM, 4TO terraform.Destroy BBIIOJIHSIETCS
BCET/Ia, JIasKe ecJIN TecT MpoBaINBaeTcsl. Bo MHOTUX SI3BIKAaX MIPOrPAMMUPOBAHUS [T
ATOTO MPEyCMOTPEHBI KOHCTPYKINH try/finally wim try/ensure. Ho B Go aTo nena-
eTcsI ¢ TIOMOTIThIO BEIPAKeHNS defer, KOTOpOe TapaHTHUPYET, UTO MePeTaHHbIH B HETO KOJT
Gy/IEeT BBITIOJTHEH TIPU 3aBEPIICHUH OKPYKarolIieii ero GyHKInu (KakuM Obl OHO HU OBLIO):

func TestAlbExample(t *testing.T) {
opts := &terraform.Options{
// CpenaiTe Tak, 4TOObl 3TOT OTHOCUTENbHbIA NYyTb
// Ben K nanke c npumepamu ansa alb!
TerraformDir: "../examples/alb",

}

// Ynanaem Bce B KOHLe TecTa
defer terraform.Destroy(t, opts)

// Pa3BepTbiBaem npumep
terraform.InitAndApply(t, opts)

// MNony4aem URL-appec ALB
albDnsName := terraform.OutputRequired(t, opts, "alb_dns_name")
url := fmt.Sprintf("http://%s", albDnsName)

// MpoBepsem B ALB peiicTBME NO YMONYaHUKW, KOTOpPOE [AONXHO BepHyTb 404

expectedStatus := 404

expectedBody := "404: page not found"
maxRetries := 10
timeBetweenRetries := 10 * time.Second

http_helper.HttpGetWithRetry(
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t,

url,

&tls.Config{},
expectedStatus,
expectedBody,
maxRetries,
timeBetweenRetries,

}

O6paTI/ITe BHUMaHUe, YTo defer pa3MeliaeTcsl B HAUAJIbHON YaCTH KO/Ia, eTlle /10 BbI30Ba
terraform.InitAndApply. 31O HYJKHO JIJIs1 TOTO, yTOOBI TECT He ObLIT IIPOBAJIEH ellle 10
BbIpakeHud defer, uHaye BbI3OB terraform.Destroy MOXKET He IIOMACTDb B OYepeIb Ha
BBITIOJIHEHHE,

ITOT MOZTYJIBHBII TECT TOTOB K 3amycKy. IlockopKy OH pasBepThIBacT HHMPACTPYKTYPY
B AWS, 1iepes ero BBIMOJTHEHNEM CJIEYET TIPUBBIYHBIM CTTOCOO0M ay TeHTH(MHUITPOBATH
CBOIO yueTHYI0 3amuch (cM. Bpesky «Crocobbl ayreHTrduKanun» Ha ¢. 64). Kak ymo-
MUHAJIOCh B 3TOH TJIaBe, pyYHOE TECTUPOBAHIE CJIEAYET TPOBOANTD B N30JTMPOBAHHON
YUETHOI 3aIUCH. DTO BJBOIIHE CIIPABEIJIUBO /JII ABTOMATUYECKUX TECTOB, TI0TOMY
COBETYIO ClIeJIaTh Ay TeHTU(MUKAIUIO OT UMEHU COBEPIIEHHO OT/IE€IbHOTO [I0JIb30BATEIS.
[To mepe co3pamnust Bce HOBBIX AaBTOMATUYECKUX TECTOB Y BAC MOTYT CO3/IaBAThCSI COTHU
U TBICSYU PECYPCOB, TOATOMY KpaiiHe BaKHO U30JIMPOBATH MX OT BCETO OCTAJIBLHOTO.

51 06BIYHO PEKOMEH/IYIO KOMaHAaM Pa3paboTYNKOB BBIICUTH COBEPIEHHO OTAETBHYIO
cpemy (HarrpuMep, B OTAEJIbHON yueTHO 3anuc AW'S) crieruaibHO /7151 aBTOMAaTHUECKUX
TECTOB — OTIEJIBHO JIa’Ke OT M30JMPOBAHHBIX OKPYKEHHIT, KOTOPBIE MCIOIb3YIOTCS JIJIsT
pyuHoro TectupoBatus. Tak, MOsKHO G6e30TACHO YIAIATH B 9TOI CpeJie BCe PECyPChI CTapiiie
HECKOJIbKUX YacoB (IIPEIIONIATAeTCs], YTO HU O[IH TECT He BBIIIOJIHSIETCSI HACTOJIBKO J0JITO).

[Tocrte Bxozna B yueTHyto 3amuch AWS, KOTOPYI0 MOKHO G€30TIaCHO IPUMEHSITh JJIsT
TECTUPOBAHUS, 3AITyCTUTE TECT:

$ go test -v -timeout 30m

TestAlbExample 2019-05-26T713:29:32+01:00 command.go:53:
Running command terraform with args [init -upgrade=false]

(...)

TestAlbExample 2019-05-26T13:29:33+01:00 command.go:53:
Running command terraform with args [apply -input=false -lock=false]

TestAlbExample 2019-05-26T13:32:06+01:00 command.go:121:
Apply complete! Resources: 5 added, @ changed, © destroyed.
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(..

TestAlbExample 2019-05-26T13:32:06+01:00 command.go:53:
Running command terraform with args [output -no-color alb_dns_name]

(..)

TestAlbExample 2019-05-26T13:38:32+01:00 http_helper.go:27:
Making an HTTP GET call to URL
http://terraform-up-and-running-1892693519.us-east-2.elb.amazonaws.com

(..)

TestAlbExample 2019-05-26T13:38:32+01:00 command.go:53:
Running command terraform with args
[destroy -auto-approve -input=false -lock=false]

(..)

TestAlbExample 2019-05-26T13:39:16+01:00 command.go:121:
Destroy complete! Resources: 5 destroyed.

(...)

PASS
ok  terraform-up-and-running  229.492s

OO6paruTte BHUMaHWMe HA aPTYMEHT -timeout 30m, KOTOPBIN UCIIOJB3YETCSI BMECTE
¢ KOMaHz10i go test. Go 10 YMOIYAHUTIO OTPAHUYNBAET BPEMsT PaOOTDI TECTOB ECSTHIO
MUHYTaM$; KOT/Ia 3TO BPEMs 3aKaHUYMBAETCS, TECTOBOE BBLITTIOJHEHUE TPUHY/IUTEIHHO
3aBepluaercs, B pesyJbTaTe 4yero TecT He IIPOCTO IIPOBAIUBAETCs, HO JaKe He JOXOAUT
J10 Ko/1a ouucTKY (terraform destroy). Jta nposepka ALB o/mkHa 3aHATH OKOJIO TISTH
MUHYT, HO TIPU PEAIU3AIUN TECTOB, KOTOPBIE PA3BEPTHIBAIOT PeaqbHyI0 MH(PPACTPYK-
TYPY, BPEMST O3KUIAHUS JIYUIlle YBETUUNTD, YTOOBI TECT He MTPEPBATICS Ha TIOJITYTH U He
ocTaBUJI MocJie cebst PasHOTO pojia HHPPACTPYKTYPY.

ITOT TeCT creHepumpyer JUIMHHBIN )KypHaJIbeII'/JI BbIBO/I, HO, €CJIM BHUMATEJ/IbHO ITOYUTAaTDb,
MOJKHO 3aMETHUTDH BCE €r0 K/II0Y€BbIE MOMEHTDI.

Broimnositienine terraform init.

Bomonnenue terraform apply.

1
2
3. UreHnue BLIXOIHON TIEPEMEHHOI € TTOMOIIbIO terraform apply.
4. Heomgnokpatnas otrpaBka HTTP-3ampocos k ALB.

5

Buimonnenue terraform destroy.

ITOT KO/ pa60TaeT HECpaBHMUMO Me/lJIEeHHEE MOAYJbHbIX TECTOB Ha Ruby, HO Telepb
ME€HEE 9EM 3a IIATb MUHYT Bbl aBTOMAaTUYECKN Y3HAETE, BEAECT JIN cebs i Bam MOZYJIb
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alb Tak, kak Bbl TOro oxkuzas. s uadpacrpykrypbl AW S aTo MakcuMaibHO OBICTPO,
U B PE3yJIbTATE BbI JIOKHBI YBEPUTLCST B TOM, UTO Balll KO/l paboTaeT Kak cieayet. Ecu
B BallleM TIPUMEPE €CTh Kakast-iO0 omuOKa (HanpuMep, KO COCTOSTHUS JIJIs IEHCTBIST
10 YMOJIYaHUIO OBLI CJIy4aiiHo nusMeneH Ha 401), BbI 0BOJIBHO CKOPO 00 9TOM y3HaeTe:

$ go test -v -timeout 30m

(...)

Validation failed for URL
http://terraform-up-and-running-931760451.us-east-2.elb.amazonaws.com.
Response status: 401. Response body: 404: page not found.

(...)

Sleeping for 10s and will try again.

(..)

Validation failed for URL
http://terraform-up-and-running-h2ezYz-931760451.us-east-2.elb.amazonaws.com.
Response status: 401. Response body: 404: page not found.

(...)

Sleeping for 10s and will try again.

(...)

--- FAIL: TestAlbExample (310.19s)
http_helper.go:94:
HTTP GET to URL
http://terraform-up-and-running-931760451.us-east-2.elb.amazonaws.com
unsuccessful after 10 retries

FAIL terraform-up-and-running 310.204s

BHeapeHue 3aBUCMMOCTEN

Terepb MOCMOTPUM, CKOJBKO YCUJIHIT TIOTPeOyETCst, 4TOOBI CO3/IaTh MOAYJIbHBINA TECT
VIS 9y Th boJtee cIosKHOTO Kojia. Ere pas BepHeMcst K mpuMepy ¢ BeG-cepBepom Ha Ruby
U TIPEJICTABUM, YTO HAM HYKHO JOOABUTHh HOBYIO TOUKY BXOjla /web-service, KoTopast
maer HTTP-BeI30BbI K BHETITHE 3aBUCUMOCTH:

class Handlers
def handle(path)
case path
when "/"
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[200, 'text/plain', 'Hello, World']

when "/api"
[201, 'application/json', '{"foo":"bar"}']

when "/web-service"
# HoBas Touka Bxofa, KoTopas Bbi3biBaeT Beb-cepBUC
uri = URI("http://www.example.org")
response = Net::HTTP.get_response(uri)
[response.code.to_i, response['Content-Type'], response.body]

else
[404, 'text/plain', 'Not Found']

end

end
end

OO6HoBJIeHHBIN Kiace Handlers oOpabarbiBaer URL-azpec /web-service, oTnpasiiss
HTTP-3anpoc tuna GET na example.org u nepenasas orser. Eciiu 06paTuThes K 910l
TOYKE BXO/Ia C TIOMOIIBIO curl, TOXYIUTCS CJACIYIONTUI Pe3yabTar:

$ curl localhost:8000/web-service

<!doctype html>
<html>
<head>
<title>Example Domain</title>
<-- (v.0) ==>
</head>
<body>
<div>
<hl>Example Domain</h1l>
<p>
This domain is established to be used for illustrative
examples in documents. You may use this domain in
examples without prior coordination or asking for permission.
</p>
<l-- (..0) -->
</div>
</body>
</html>

Kaxk manucaTtb MOJIyJIbHBIN TECT JIJISI 9TOr0 HOBOTO MeToza? Eciu npoBepsiTh Koj Kak
ecTb, TecTUpoOBaHue Oy/IeT 3aBUCETh OT IIOBEAEHK BHEIIHEro KOMIIOHeHTa (B ZaHHOM
ciydae cepBuca example.org). EcTb psi oTpUIaTeIbHBIX TOCTEICTBUH.

O Ecuu y 370t 3aBUCHMOCTH BO3HUKHYT 1epebou B paboTe, Balll TECT TPOBAJIMTCSI, HE-
CMOTPS Ha TO 4TO C BAINUM KOJIOM BCE B MTOPAAKE.

O Ecim ata 3aBUCHMOCTD CO BpeMeHeM ITOMeHsIeT CBoe ToBe/ieHre (HarpuMep, HavHeT
BO3BPAIIATh JPYTOE TEJIO OTBETA), BAIIU TECTHI OY/IYT MEPUOANYECCKI TPOBATNBATCS.
ITpuieTcst MOCTOSTHHO OOHOBJISITH UX KOJI, HECMOTPSI HA TO YTO Yy Balllell peaynsaruu
HET HUKAKWUX TTPOOIEM.
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Q Eciam ata 3aBUCHMOCTD MeJIJIEHHAs, OHA IPUTOPMO3UT BalllU TECTBI, YTO HUBEJUPYET
OJTHO U3 IJIABHBIX [IPEUMYIIECTB MOJLYJIBHOTO TECTUPOBAHISI — OBICTPYIO 0OPATHYIO
CBA3b.

O Ecuau Bbl 3axoTuTe yOEAUTHCS B TOM, YTO Balll KOJ CIIPABJILETCS ¢ Pa3IMYHbBIMU
KpPalHUMU CIy4asgMU, CBI3aHHBIMU C TTIOBE/IEHIEM 3TOH BHEITHEH 3aBUCUMOCTH (Ha-
mpuMep, Kak Balll KOJ[ pearupyeT Ha MepeHarpaBieHue? ), IPUIeTcs Ae1aTh 310 Oe3
KOHTPOJIS HaJl HEH.

Pa6ora ¢ HacTOAMMMY 3aBUCUMOCTSIMU BaKHA B MHTETPAIIMOHHOM M CKBO3HOM TECTH-
poBanuu. OJHAKO B MOJIYJIbHBIX T€CTaX KOJIMYECTBO BHENTHUX 3aBUCUMOCTEN CeyeT
MUHUMU3UPOBaTh. TUIHYHON CTPATETUEH JIJISI HTOTO SIBISIETCST BHEOPEHUE 3ABUCUMO -
cmeti — Kor/ia BBl TiepefaeTe (MM BHeAPsIieTe) BHENIHNE 3aBUCUMOCTHU 3a TpeiesiaMi
CBOETO KO/1a, @ He IIPOITHICHIBAETE UX BPYUHYIO.

Hamnpuwmep, kinacc Handlers He JOJIKEH 3HATH BCE TIOAPOOGHOCTH O TOM, KaK BBI3bIBATH
Beb-cepBUC. DTy JIOTUKY MOXKHO BHIHECTH B OT/IEJbHBIN KiTacc WebService:

class WebService
def initialize(url)
@uri = URI(url)
end

def proxy
response = Net::HTTP.get_response(@uri)
[response.code.to_i, response['Content-Type'], response.body]
end
end

ItoT KJace mpunumaeT Ha Bxox URL-azpec u nipenocrapiger MeTo proxy JJjis po-
keuposBanus ¢ aroro agpeca HTTP-orsera Tuna GET. Mbl MOKeM cziesiath Tak, YTo0Obl
KJ1acc Handlers IpuHUMAJ B KaUue€CTBE BBO/IA 9K3EMILJIAP WebService 1 NCIOIB30BAT €TO
B CBOEM MeTOJIe web_service:

class Handlers
def initialize(web_service)
@web_service = web_service
end

def handle(path)

case path

when "/"
[200, 'text/plain', 'Hello, World']

when "/api"
[201, 'application/json', '{"foo":"bar"}']

when "/web-service"
# HoBas Touka Bxoja, KoTopas Bbi3biBaeT Beb-cepBUC
@web_service.proxy
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else
[404, 'text/plain', 'Not Found']
end
end
end

Teneps B koJie peajusaliiy MOXKHO BHEIPUTb PeabHblil 9K3eMILIAp WebService, KOTO-
poiii itet HTTP-BbI30BBI K example.org:

class WebServer < WEBrick::HTTPServlet::AbstractServlet
def do_GET(request, response)
web_service = WebService.new("http://www.example.org")
handlers = Handlers.new(web_service)

status_code, content_type, body = handlers.handle(request.path)

response.status = status_code
response[ 'Content-Type'] = content_type
response.body = body
end
end

BoI MoskeTe co3/aTh B KO/ie CBOETo Tecta mock-06beKT kiacca WebService, KOTOPBIi
MO3BOJISIET yKa3aTh (DUKTUBHBIN OTBET:

class MockWebService
def initialize(response)
@response = response
end

def proxy
@response
end
end

Terepb BbI MOKeTe CO3/1aTh 9K3eMILJISIP 3TOTO Kjacca MockiWebService 1 BHEJPUTDH €ro
B KJIacc Handlers B CBOMX MOAYJIbHBIX TECTaX:

def test_unit_web_service
expected_status = 200
expected_content_type = 'text/html’
expected_body = 'mock example.org'
mock_response = [expected_status, expected_content_type, expected_body]

mock_web_service = MockWebService.new(mock_response)
handlers = Handlers.new(mock_web_service)

status_code, content_type, body = handlers.handle("/web-service")
assert_equal(expected_status, status_code)
assert_equal(expected_content_type, content_type)
assert_equal(expected_body, body)

end
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BbirosiHuTE TECTHI eliie Pas, YToObl yOeAUTHCS B TOM, YTO OHU MO-IIPEKHEMY paboTaIoT:

$ ruby web-server-test.rb
Loaded suite web-server-test
Started

Finished in ©.000645 seconds.

4 tests, 12 assertions, @ failures, © errors
100% passed

[TpeBocxomHO! DTOT MOAXO MUHUMU3UPYET BHEITHUE 3aBUCUMOCTH, TTO3BOJISIS TUCATD
OBICTPBIE U HAZIEKHBIE TECTDI, & TAKKe MPOBEPSTH BCEBO3MOKHDIE KpaiiHue cayJan.
U, MOCKOJIBbKY TPY TECTOBBIX CITy4ast, KOTOPBIE BbI IOGABUIIN paHee, MO-TIPEKHEMY YCIIeTi-
HO BBITIOJIHSIIOTCSE, BBI MOKETE OBITh YBEPEHbI, 4TO Balll PehaKTOPUHT HIUYETO He CAOMAJL.

Temnepn BeprEMCs K Terraform u MMOCMOTPUM, KaK BHEJIPEHNE 3aBUCUMOCTE 6y11eT BbI-
TAAeTh Aad HamuxX MoayJieil. Haunem ¢ hello-world-app. CnepBa cjenyer co3aTh
TPOCTOU B pPa3BePTHIBAHUM ITPUMED B TIaTKe examples (ecsid BBI 3TOTO e1ile He CIeJaln ):

provider "aws" {
region = "us-east-2"

# Paspewaem nwbyw Bepcuw npoBanpepa AWS Buaa 2.Xx
version = "~> 2.0"

}

module "hello world_app" {

source = "../../../modules/services/hello-world-app"

server_text = "Hello, World"
environment = "example"

" (YOUR_BUCKET_NAME)"
"examples/terraform.tfstate"

db_remote_state_bucket
db_remote_state_key

instance_type = "t2.micro"
min_size =2

max_size =2
enable_autoscaling = false

}

[TpoGsieMa ¢ 3aBUCUMOCTIMHU cpasy OGpocaeTcst B Ti1asa: hello-world-app Mpeamnoaraer,
4TO BbI YiKe PasBepPHYJIN MOYJIb mysql, u TpeGyeT, 4ToObI Bbl IPEAOCTaBUIN HHMOPMA-
1o 0 Gakere S3, B KOTOPOM mysql XpaHUT CBOE COCTOSIHUE. [[JIsT 9TOTO IPELyCMOTPEHB
apryMeHThI db_remote_state_bucket u db_remote_state_key. Hamma 1iesip — co3math
Uit hello-world-app MOMYJbHBIN TECT U 1O BO3MOKHOCTA MUHUMU3UPOBATDH YUCJIO
BHEITHUX 3aBUCUMOCTEN, XOTsI CBeCTH ero K HyJio B Terraform He mosy4anrcs.
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O/H 13 TIePBBIX MTAroB M0 MUHUMU3AIUHN 3aBUCUMOCTE COCTOUT B ITPOSCHEHUU TOTO,
OT Yero 3aBUCHUT Balll MOJLYJIb. J{JIs 9TOro Bce NCTOYHUKH JJAHHBIX ¥ PECYPChI, IIPE/ICTaB-
JITIONTE BHEITHHE 3aBUCUMOCTH, MOSKHO BBIHECTH B OT/IE/IBbHBIN (hailn dependencies. tf.
Tax Oyzer BoIrssIAeTh (aiia modules/services/hello-world-app/dependencies.tf:

data "terraform_remote_state" "db" {
backend = "s3"

config = {
bucket = var.db_remote_state_bucket
key = var.db_remote_state_key
region = "us-east-2"

}

}

data "aws_vpc" "default" {
default = true
}

data "aws_subnet_ids" "default" {
vpc_id = data.aws_vpc.default.id

}

ITO TIOMOTAET MOJIb30BATEJIAM BAIleTo KO/Ia TOHATD C TIEPBOTO B3TJISA/Ia, HA KAKUE BHETII-
HIe KOMITOHEHTBI OH ToJiaraetcst. B cirydae ¢ MojysieM hello-world-app MOXKHO Cpasy
K€ YBUJIETD, 4TO OH 3aBUCUT 0T 6a3bl gaHubiX, VPC u nogcereil. Ho Kak BHEAPUTDH 3aB1-
CUMOCTH CHAPY KU MOJIYJIsT, 9TOOBT UX MOJKHO OBLITO 3aMEHWUTD BO BPEMST TECTUPOBAHMUST?
Bol yixe 3HaeTe OTBET: BXO/[HbIE IIepeMeHHbIe.

Jluig ka0l u3 aTUX 3aBUCUMOCTell B (haitie modules/services/hello-world-app/
variables.tf Hy/KHO JOGABUTH BXOAHYIO IEPEMEHHYO:

variable "vpc_id" {
description = "The ID of the VPC to deploy into"
type = string
default = null

}

variable "subnet_ids" {
description = "The IDs of the subnets to deploy into
type = list(string)
default = null

}

variable "mysql_config" {
description = "The config for the MySQL DB"
type = object({
address = string
port = number
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H
default = null

}

Temneps y Hac ectb 1o ogHo# Bxoanoi nepemennoit anst VPC 1D, ugentudukaropon
noncereid u koudurypanun MySQL. ¥V kaxkaoii ects mose default, moaToMy Bce OHI
ONUUOHATbHYLE: TIOTTH30BATEh MOKET YKa3aTh IJsI HUX COOCTBEHHBIE 3HAYEHUST UJIH
ocTaBuTh default. 3HaUeHHUE IO YMOTYAHUIO, KOTOPOE UCTIOJIb3YETCA /LIS 9TUX ITePEMEH-
HBIX, BaM elie He BCTpevyanoch: null. Ecsiu 6b1 BMecTo 9TOTO B KauecTBe default ObLIO
yKa3aHo nycmoe suauenue (Hallpumep, 11ycras cTpoka /I vpc_id Wiu 1ycToi CliuCcoK
JUIst subnet_ids), BbI OB HE CMOTJIM OTJIMYUTD €70 OT TAKOTO K€ 3HAYCHST, CO3HATETLHO
YCTAHOBJIEHHOTO TIOJTh30BaTeIeM. B TakuX cirydasix MOKeT IPUTOAUTHCS 3HAUeHne null,
TaK Kak OHO CUTHQJIM3UPYET O TOM, YTO [lepeMeHHas He 3a/laHa 1 4TO 110J1b30BaTeIb 110-
Jlaraetcsi Ha oBeJIcHHEe TI0 YMOJTYaHUIO.

O6paTuTe BHIMaHUE: TIepeMeHHast mysql_config MMeeT KOHCTPYKTOP THTIA object it
CO3/IaHUS BJIOKEHHOTO THTIA C KJTIoYaMu address 1 port. DTOT THII CIIEITUATBHO MTPeIHa-
3HAUEH JIJISI TOTO, YTOOBI COOTBETCTBOBATH BBIXOHBIM TUIIAM MOYJIS mysql:

output "address" {

value = aws_db_instance.example.address
description = "Connect to the database at this endpoint”
¥
output "port" {
value = aws_db_instance.example.port
description = "The port the database is listening on"

}

O/IHO W3 TIPEUMYIIECTB HTOTO COCTOUT B TOM, UTO TIO 3aBEPIIEHNHN PehaKTOPUHTA Y BaC
MOSIBUTCSI BO3MOKHOCTb COBMECTHOT'O MCII0JIb30BaHUsA MoyJieil hello-world-app
u mysql caenyoomum o0pasom:

module "hello_world_app" {
source = "../../../modules/services/hello-world-app"

server_text
environment

"Hello, World"
"example"

# Bce BbiXxOAHble nepemeHHble U3 mMoaynsa mysql nepepawTca Hanpamyo!
mysql_config = module.mysql

instance_type = "t2.micro"
min_size =2
max_size =2

enable_autoscaling = false
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module "mysql" {
source = "../../../modules/data-stores/mysql"

db_name = var.db_name
db_username = var.db_username
db_password = var.db_password

}

[Tockoapky Tutsl mysql_config 1 BBIXOAHBIX TEPEMEHHBIX MOYJIS mysql COBMAIATOT,
BbI MOJKETe TIepelaBaTh X HAPSIMYIO OJHON cTPouKoil. VI ecin TUIIBI KOrga-HUOY /b
HOMEHSIIOTCSI U TIePeCcTaHyT COBIaatTh, Terraform cpasy ke BbIZIACT BaM OMINOKY, U4TO-
ObI BBI 3HAJIM, YTO MX HYKHO OOHOBUTH., DTO IIPUMED HE MIPOCTOIi, a THII0OE30TIacHOi
KOMITO3UIIUN (DYHKITUA.

Ho, uto661 310 3apaboTasio, Hy:KHO 3aKOHYUTE PehakTOPUHT Koja. IToCKOIbKY KOH(UTY-
parmo MySQL MoxHO riepeziaBath B Ka4eCcTBe BBOJIA, 3HAUNT, TiepeMeHHbIe db_remote_
state_bucket 1 db_remote_state_key JOJIKHBI T€IEPh OBITH OMIIMOHATBHBIMH, TOTOMY
MIPUCBONTE MM 3HAUYeHWE null o yYMOTYaHNIO:

variable "db_remote_state_bucket" {

description = "The name of the S3 bucket for the DB's Terraform state"
type = string
default = null

}

variable "db_remote_state_key" {
description = "The path in the S3 bucket for the DB's Terraform state"
type = string
default = null

}

Jlajiblite HCTIOMB3YiTE MapaMeTp count, YT0OBI ONIIMOHAIBHO CO3/aTh B (hailse modules/
services/hello-world-app/dependencies.tf Tpu UCTOYHMKA JAHHBIX B 3aBUCUMOCTH
OT TOTO, YCTAHOBJIEHO JTM 3HAUeHHe null COOTBETCTBYIOTIEN BXOIHOW MTePEeMEeHHOM:

data "terraform_remote_state" "db" {
count = var.mysql_config == null ? 1 : @

backend = "s3"

config = {
bucket = var.db_remote_state_bucket
key = var.db_remote_state_key
region = "us-east-2"

¥

}

data "aws_vpc" "default" {
count = var.vpc_id == null ? 1 : @
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default = true

¥

data "aws_subnet_ids" "default" {
count = var.subnet_ids == null ? 1 : 0
vpc_id = data.aws_vpc.default.id

}

Tenepb HY/KHO O6HOBI/ITB BC€ CCbIVIKM Ha 3TN UCTOYHUKMU /ITaHHbIX TaK, '—ITO6LI II0JIb30Ba-
TEJIb MOT" BbI6I/IpaTb MEKAY NCTOYHNKOM U BXOI.IHOﬁ Hep(i‘MeHHOIL/,I. Oq)OpMI/IM 9TO B BU/1E€
JIOKQTbHBIX 3HAYEHUIA:

locals {
mysql_config = (
var.mysql_config == null

? data.terraform_remote_state.db[@].outputs
: var.mysql_config

)
vpc_id = (
var.vpc_id == null
? data.aws_vpc.default[@].id
: var.vpc_id
)

subnet_ids = (
var.subnet_ids == null
? data.aws_subnet_ids.default[0].ids
¢ var.subnet_ids

)
}

3aMeTbhTe, YTO UCTOUYHUKU JAHHBIX TETIEPh SBJISIOTCS MaCCUBAMU, TaK KaK OHU UCTIOJb-
3yIOT TTapaMeTp count, TTOATOMY KaK/[bIIl pa3 MPHU CChIJTKEe Ha HUX HYKHO TPUMEHSTh
CHUHTAKCHUC TTIOUCKA 110 MaccuBy (Harpumep, [0]). [IpoiiuTech 10 KOy 1 BMECTO CCBIJIOK
Ha 9TU UCTOYHUKU ITOJCTAaBbTE CCHIJIKM HA COOTBETCTBYIOIIME JIOKAJIbHbIE 3HAUECHUS.
Cnauvaua czeqaiite Tak, yToObl ICTOUHUK aws_subnet_ids nmpuMeHAs local.vpc_id:
data "aws_subnet_ids" "default" {

count = var.subnet_ids == null ? 1 : @

vpc_id = local.vpc_id

¥
3atem nipucBoiite local. subnet_ids nmapamerpam subnet_ids B MOMyJIsIX asg U alb:

module "asg" {
source = "../../cluster/asg-rolling-deploy"

cluster_name = "hello-world-${var.environment}"



284 MnaBa 7 e Kak TectupoBaTh koa Terraform

ami var.ami
user_data = data.template_file.user_data.rendered
instance_type = var.instance_type

min_size var.min_size
max_size var.max_size
enable_autoscaling = var.enable_autoscaling

subnet_ids local.subnet_ids
target_group_arns = [aws_lb_target_group.asg.arn]
health_check_type = "ELB"

custom_tags = var.custom_tags

}
module "alb" {
source = "../../networking/alb"
alb_name = "hello-world-${var.environment}"

subnet_ids = local.subnet_ids

}

O6Hosute nepementbie db_address u db_port BHyTpHu user_data Tax, 4yTOOBI OHU HC-
oJb30BaJu local.mysql config:

data "template_file" "user_data" {
template = file("${path.module}/user-data.sh")

vars = {
server_port = var.server_port
db_address = local.mysql_config.address
db_port = local.mysql_config.port
server_text = var.server_text

¥

}

U npucsoiite mapameTpy vpc_id pecypca aws_lb_target_group 3Hauenue local.vpc_id:

resource "aws_lb_target_group" "asg" {
name = "hello-world-${var.environment}"
port = var.server_port
protocol = "HTTP"
vpc_id = local.vpc_id

health_check {

path ="/
protocol = "HTTP"
matcher = "200"
interval = 15
timeout =3

healthy_threshold = 2
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unhealthy threshold = 2

}
}

baarogapst aTuM n3amMeHeHUsIM BbI Tellepb MoxkeTe 1pu skesanun BHenputh VPC 1D,
uIeHTUOUKATOPHI TToJICceTel 1/ KoHbUTyparinoHHbie mapameTpbl MySQL B Mmomysib
hello-world-app. Ho, eciu uxX onycTUTDb, MOYJIb BO3bMET MOAXONAIINN UCTOYHUK /1aH-
HBIX U caM u3Biedet 9tu 3HaveHust. O6HoBuM ripumep Hello World, mosBosius BHepsiTh
koudurypanuio MySQL, no ipu atom ormyctum VPC ID n unentudukarops noacerei,
tak kak VPC 10 yMOJUaHUIO BIIOJIHE TIOAXOIUT JIJist TecTupoBanust. JloGasbTe B (haiin
examples/hello-world-app/variables.tf HOBYIO BXOJHYIO [IEPEMEHHYIO:

variable "mysql_config" {
description = "The config for the MySQL DB"

type = object({
address = string

port = number

9]

default = {
address = "mock-mysql-address"”
port = 12345

}

}

ITepenaiite aTy nepemennyio MoayJo hello-world-app B daiise examples/hello-
world-app/main.tf:

module "hello_world_app" {

source = "../../../modules/services/hello-world-app"
server_text = "Hello, World"
environment = "example"

mysql_config = var.mysql_config

instance_type = "t2.micro"
min_size =2
max_size =2

enable_autoscaling = false

}

Temnepb B MOJYILHOM TeCTe IIEPEMEHHOIT mysql_config MOKHO IIPUCBOUTH J11000€ 3HAUE-
Hue Ha Bai BbI6op. CosaiiTe Moy ibHbI TecT test/hello_world_app_example_test.go
CJIEYIOIIETO COMEPIKAHMA:

func TestHelloWorldAppExample(t *testing.T) {
opts := &terraform.Options{
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// CpenaiTe Tak, 4TOObl 3TOT OTHOCUTENbHbIN NyTb Ben K nanke
// c npumepamu ana hello-world-app!
TerraformDir: "../examples/hello-world-app/standalone”,

}
// Ouvumaem Bce pecypcbl B KOHUe TecTa
defer terraform.Destroy(t, opts)

terraform.InitAndApply(t, opts)

albDnsName := terraform.OutputRequired(t, opts, "alb_dns_name")
url := fmt.Sprintf("http://%s", albDnsName)

expectedStatus := 200

expectedBody := "Hello, World"
maxRetries := 10
timeBetweenRetries := 10 * time.Second

http_helper.HttpGetWithRetry(
t,
url,
&tls.Config{},
expectedStatus,
expectedBody,
maxRetries,
timeBetweenRetries,

}

ITOT MOJLYJIbHBIH TECT IIOYTH UACHTUYEH TOMY, KOTOPBIH MBI CO3/IaJIH /IS IpUMepa
¢ alb. EnnHCcTBEHHOE OT/IMYME — TTapaMeTp TerraformDir ykasbiBaeT Ha mpuMep hello-
world-app (e 3a0yabTe 0OHOBUTD IIyTh B COOTBETCTBUU CO CBOEIT (hailoBoii cucTeMoii),
a oskuzaeMbiii otBeT oTr ALB mMmeer ko coctosgamd 200 OK 1 Tesio Hello World. B aTtor
TECT HY/KHO J00aBUTH BCETO OJINH HOBBIN 3JIEMEHT — MepeMeHHY0 mysql_config:

opts := &terraform.Options{
// ChenaiTe Tak, 4TOObl 3TOT OTHOCUTENbHbLIN MyTb Ben K nanke
// c npumepamn ana hello-world-app!
TerraformDir: "../examples/hello-world-app/standalone”,

Vars: map[string]interface{}{
"mysql_config": map[stringlinterface{}{
"address": "mock-value-for-test",
"port": 3306,
s
}J
}

[Tapametp Vars B terraform.Options 1103BOJISIET YCTaHABIMBATD IIePEMEHHDBIE B KOJIE
Terraform. ot Koz HIEpeiaeT HeKOTOPbIe (DUKTUBHBIE AHHbBIE 115 IEPEMEHHO mysql_
config. Bbl MOsKeTe MCIOIB30BATH JJIsT ATOTO J0boe 3HaueHue, HanpuMep [P-aapec
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HeGoJIbINOI 6a3bl JAHHBIX, IIOJHOCTBIO Pa3MEIEeHHON B OIlepaTUBHOI ITaMsTH, KOTOpast
3aIlyCKaeTcd Ha BpeMs TeCTUPOBAHUS.

BoImosiHITE KOMaH/Ty go test ¢ apryMeHTOM -run, YTOOBI 3aITYCTUTD MOJAbKO TOT HOBBIIA
tecT (110 ymoauanuio Go 3aIryCKaeT BCe TECThI B TEKYIIEH MAIKe, BKIII0Yast TOT, KOTOPBIT
BBI co3ziaiu jiJist ipumepa ¢ ALB):

$ go test -v -timeout 3@m -run TestHelloWorldAppExample

(...)

PASS
ok terraform-up-and-running 204.113s

Ecnu Bce npotizer xopoiio, TecT BLITOJTHUT terraform apply u Haunet ciatb HTTP-
3ampochl K GasaHCUPOBIIUKY HArpysku. Kak TOJIBKO MPUAET OTBET, OH BBITIOJHUT
KoMaH/ly terraform destroy, 4T0OBI OUUCTUTH BCE pecypebl. B obiieil cioxHOCTH BCe
3TO JTOJKHO 3aHSTh BCETO Mapy MUHYT. Temeps y Bac ecTh HEIJIOXON MOJTYJIbHBIHN TeCT
qutst npustoskernst Hello, World.

MNapannenbHoe BbINO/IHEHNE TECTOB

B npezblay1ieM IIyHKTe Bbl 3aIlyCKaJIM TECTBI 10 OJJHOMY, UCIIOJIb3Ysl KOMaHy go test
¢ apryMmeHToM -run. Eciu omyctuth nocsueaawii, GO BBITIOJTHUT BCe BAIll TECTHI — TI0
ouepeau. HeTplpe-1IsTb MUHYT Ha OJIUH TECT — He TaK YK IIJIOXO 7S IIPOBEPKU nHGpa-
CTPYKTYPHOTO KOJIa, HO, €CJIN TAKUX TECTOB JIECSTKY 1 BCE OHNU 3aITyCKAIOTCS TTOCTIEI0BA-
TEJIBHO, ITO MOJKET 3aHATH HECKOJIBKO 4acoB. UTOOBI yCKOPUTH 0OPATHYIO CBA3b, TECTHI
IO BO3MOXKHOCTH JIyUIlle PacHapasienBaTh.

J17151 mapasiiesTbHOTO BBITIOJTHEHNST B HAYaJI0 KasKII0TO TecTa Hy KHO J00aBuUTh t.Parallel().
Bort xak aT0 BeITIISIIUT Ha TIpUMepe test/hello_world_app_example_test.go:

func TestHelloWorldAppExample(t *testing.T) {
t.Parallel()

opts := &terraform.Options{
// CahenaiiTe Tak, 4YTO6bl 3TOT OTHOCUTENbHbI NyTb Ben
// Kk nanke c¢ npumepamu gna hello-world-app!
TerraformDir: "../examples/hello-world-app/standalone”,

Vars: map[string]interface{}{
"mysql_config": map[string]linterface{}{
"address": "mock-value-for-test",
"port": 3306,
s
P
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}

/1 ()
}

W anasnoruuno B (aiiie test/alb_example_test.go:

func TestAlbExample(t *testing.T) {
t.Parallel()

opts := &terraform.Options{
// CpenaiTe Tak, 4TOObl 3TOT OTHOCUTENbHbIA MyTb Ben
// K nanke c npumepamu ana alb!
TerraformDir: "../examples/alb",

}

/1 (o)
}

Ternepn, eciu BBIIOJHUTD go test, 3TH TeCThI 3amycTsTcs MapaienabHo. Ho ecTh oHa
3arBO3/IKA: HEKOTOPBIE PECYPCHI, CO3/IaBaeMble TUMK TectaMu (Hanpumep, ASG, rpyti-
na GezonacHoctu 1 ALB), uMetoT oinHakoBbie MeHa. B pesysibrare n3-3a KOH(GIUKTA
uMeH TecThl OyayT poBasieHbl. Ho maxke 6es t.Parallel(), ecyii OIHU ¥ TE JKe TECTHI
BBITIOJTHATOTCA PA3HBIMU YJICHAMN KOMAH/Ibl MJIN 3aITyCKAIOTCSA BHYTPU CPEbI CI, 110~
J0OHbIE KOH(PIUKTHI HEM30EHKHDI.

U3 3T0TO CIEIyeT Kaoueoll 6b1600 0 mecmuposanuu Ne 4: Bce Ballld PeCyPChl JOJIKHDI
ObITH Pa3/leJIeHbl [0 TPOCTPAHCTBAM UMEH.

WHbIMI CTOBaMMU, TIMIITUATE CBOW MOJLYJIN U TPUMEPDI TAKUM 06Pa3oM, YTOOBI IMST KasK-
JIOTO pecypca MOXKHO OBIJIO TIPY JKeJTaHUH CKOH(MHUTYPUPOBaTh. B cirydae ¢ mpuvepom
Uit alb 9TO O3HAYAET, YTO KOHMUTYPUPYEMBIM JIOJLKHO OBITH UMsI HalaHCHPOBIIUKA.
JoGasbre B (aiia examples/alb/variables.tf HOBYIO BXOAHYIO IEPEMEHHYIO C PasyM-
HbBIM 3HaYEHUEM 110 YMOJJIYAHUIO:

variable "alb_name" {

description = "The name of the ALB and all its resources”
type = string
default = "terraform-up-and-running”

}

3aTeM repejiaiite 9TO 3HaYEHNE MOJIYJIO alb B (haiine examples/alb/main.tf:

module "alb" {
source = "../../modules/networking/alb"

alb_name = var.alb_name
subnet_ids = data.aws_subnet_ids.default.ids

}
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Ternepsb orkpoiite aiin test/alb_example_test.go u MPUCBOIITE ATON ITepEMEHHON
YHUKAJTbHOE 3HAYEHUE!

package test

import (
"fmt"
"crypto/tls”
"github.com/gruntwork-io/terratest/modules/http-helper"
"github.com/gruntwork-io/terratest/modules/random”
"github.com/gruntwork-io/terratest/modules/terraform”
"testing"
"time"

func TestAlbExample(t *testing.T) {
t.Parallel()

opts := &terraform.Options{
// ChenaiTe Tak, 4YTO6bl 3TOT OTHOCUTE/IbHbIA MyTb Ben
// K nanke ¢ npumepamu gna alb!
TerraformDir: "../examples/alb",

Vars: map[stringlinterface{}{
"alb_name": fmt.Sprintf("test-%s", random.UniqueId()),

3

/1 ()
}

OG6parure BHUMAaHUE Ha HOBBIN BCIIOMOTATEIBHBIN METO/[ U3 MTaKeTa random, BXOASIIETO
B coctaB Terratest. Bam Hy’kHO elile pa3 BbITIOJHUTD dep ensure. DTOT KOJI IPUCBANUBa-
eT repeMeHHON alb_name 3HaueHue test-<RANDOM_ID>, rie RANDOM_ID — ciydyallHbBIN
ueHTH(UKATOP, BO3BPAIIAEMbII BCIIOMOTATEIbHBIM MEeTO/IOM random.UniqueId() u3
Terratest. /lanubliii MeTo/1 BO3BpaliaeT paHI0MU3MPOBAHHYIO CTPOKY U3 IIECTH CUMBO-
JIOB B KOIMPOBKE base-62. 1o KopoTkuil nuaeHTuduKaTop, KOTOPBLI MOKHO 106ABIATH
K UMEHaM GOJIBIINHCTBA PECYPCOB, HE MPEBbINIAst MAKCUMAIBHYIO JUTHHY, U KOTOPbIi
JOCTATOYHO CIYYAUHbII [UIsT TOTO, YTOOBI CeTaTh KOHMIIMKTH KPailHe MaJIOBEPOSTHHIMU
(626 — ar0 Gosiee 56 MuLMAPAOB KOMOMHAIN ). Biiarogapst aToMy BBl CMOKETe 3alry-
CKaTh MapauieJIbHO OPOMHOE KOJInuecTBO TecToB ALB, He 3a00Ts1Ch 0 KOH(MDIMKTAX UMEH.

Awnanornuno mogubuiupyiite npumep Hello, World. /lis navana gobasbre HOBYIO
BXO/IHYIO TIepeMeHHY10 B (haiis examples/hello-world-app/variables.tf:

variable "environment" {
description = "The name of the environment we're deploying to"
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type = string
default = "example"
}
3aTeM repeiaiite aTy iepeMenHyIo Moy o hello-world-app:

module "hello_world_app" {
source = "../../../modules/services/hello-world-app"

server_text = "Hello, World"
environment = var.environment

mysql_config = var.mysql_config

instance_type = "t2.micro"
min_size =2
max_size =2
enable_autoscaling = false

}

U mipucBotiTe mepeMeHHOI environment B (paiiie test/hello_world_app_example test.go
3HaYeHKe, KOTOPoe BKJoYaeT B cebst random.Uniqueld():

func TestHelloWorldAppExample(t *testing.T) {
t.Parallel()

opts := &terraform.Options{
// ChenailTe TaK, 4YTOObl 3TOT OTHOCUTE/bHbI NyTb Ben
// k nanke c npumepamu ana hello-world-app!
TerraformDir: "../examples/hello-world-app/standalone",

Vars: map[string]interface{}{
"mysql_config": map[string]interface{}{

"address": "mock-value-for-test",
"port": 3306,
})
"environment": fmt.Sprintf("test-%s", random.UniqueId()),
})
}
/1)

}

ITocte BHECEHMs STUX M3MEHEHUN MapaJlie/IbHbIH 3aIlyCK BAIlUX TECTOB JOJIKEH OBITh
6e30TaCHBIM:

$ go test -v -timeout 30m

TestAlbExample 2019-05-26T17:57:21+01:00 (...)
TestHelloWorldAppExample 2019-05-26T17:57:21+01:00 (...)
TestAlbExample 2019-05-26T17:57:21+01:00 (...)
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TestHelloWorldAppExample 2019-05-26T17:57:21+01:00 (...)
TestHelloWorldAppExample 2019-05-26T17:57:21401:00 (...)

PASS
ok terraform-up-and-running 216.090s

Bor AOJIKHBI YBU/IETDH, YTO oba TecTa BbIIOJIHAIOTCS OJTHOBPEMEHHO. Taxkum 06pa30M,
06HI€‘8 BpeM:A TECTUPOBaHUS JOJIKHO 3aHUMATh ITIPUMEPHO CTOJIBKO BpEMEHU, CKOJIBKO
HYJKHO IS 3aBEPIICHUA CaMOI'0 MEIJIEHHOTO TECTa B BallleM Ha60pe (a HE COBOKYITHOE
BpemA pa6OTbI BCEX TECTOB, KaK B CjIy4dae C II0CJI€J0BaTEJIbHbIM SaHyCKOM).

MapannenbHoe BbINOJIHEHME TECTOB B OAHOM M TOM e nanke

Elle oavH acnekT napannenusma, KoTopbli CieayeT yunTbiBaTb, — CUTyaums, Koraa
HECKO/bKO aBTOMaTMYECKMX TECTOB 3aryCKatoTCs 15 OAHOM M ToW e nanku Terraform.
Hanpumep, Bbl MOrnm 6bl 3anyCTUTb HECKObKO pasHbiX TeCcToB Ans examples/hello-
world-app, kaxaplii U3 KOTOpbIX Nepes BbinosHeHueM terraform apply npucsavBaet
CBOM COBCTBEHHbIE 3HAUYEHWUS1 BXOAHbIM MepeMeHHbIM. Ecnu Bbl nonpobyeTte 310
caenatb, BO3HWKHET npobnema: Balum TeCTbl HAYHYT KOHMIMKTOBATb, MOCKOMbKY BCE
OHW BbINONHAT terraform init u Tem cambiM nepeonpesensitoT daiinbl COCTOSHUS
Terraform B manke .terraform.

Ecnm Bbl XOTUTE MapasnieNibHO 3amnyckaTb HECKOSIbKO TECTOB Asi OAHOM U TOM e
Marnku, camoe MpOCTOe peLleHVe — cAenaTb Tak, YTobbl KaXablii TECT KOMUPOBas
COCTOSIHME B YHMKaNbHYIO Nanky u 3anyckan Terraform u3 Hee, 4To6bl U3bexaTb
KoHpnMkTOB. Y Terratest Ans 3Toro ecTb BCTPOEHHBI BCMOMOraTeNibHbI METOA,
KOTOPbIM AaXke CNeAnuT 3a KOPPEKTHbIM pa3MeLeHMEM OTHOCUTESbHbBIX MyTen Ans
moaynen Terraform: noapo6HOCTY MLMTE B AOKYMEHTaUMKU K MeToay test_structure.
CopyTerraformFolderToTemp.

NHTerpaumoHHbIe TECThI

[ToaroToBUB HECKOJIBKO MO/LYJIbHBIX TECTOB, Mbl MOKEM I1€PEXOAUTH K MOJYJIbHOMY
tecTrpoBatmio. Uto6bl chopMUpoBaTh 001IIEe MOHUMaHNE, KOTOPOE TTO35KE MOXKHO OyaeT
puMeHUTh K Koy Terraform, sydiie Hauath ¢ IpuMepa BeO-cepBepa, HAIMCAHHOTO
Ha Ruby. /I HHTErparimoHHOrO TECTUPOBAHUS TAKOTO cepBepa HYKHO BBITIOJTHUTH
caenpymnoliee.

1. 3amycTuth BeO-cepBep Ha JOKATLHOM KOMITBIOTEPE TaK, YTOOBI OH TIPOCTYITHBAT
IOpT.

2. Ornpasutb emy HTTP-3ampocs.
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Coznmaanm B dhaiiie web-server-test.rb METO, KOTOPbII BBITIOJHAET 9TU TATH:

def do_integration_test(path, check_response)
port = 8000
server = WEBrick::HTTPServer.new :Port => port
server.mount '/', WebServer

begin
# 3anyckaem Beb6-cepBep B OTAE/NIbHOM MOTOKe, 4TOObl OH He 670KMpoBan TecT
thread = Thread.new do
server.start
end

# OTnpaBnsem HTTP-3anpoc no onpepeneHHoMy nyTu Beb-cepBepa
uri = URI("http://localhost:#{port}#{path}")
response = Net::HTTP.get_response(uri)

# Vcnonb3yem Ans NpoBepku OoTBeTa 3ajaHHyw nambaa-¢yHkumiw check_response
check_response.call(response)

ensure
# B KOHUe TecTa OCTaHaB/MBAeM CepBep M MOTOK
server.shutdown
thread.join

end

end

Meron do_integration_test koudurypupyer Be6-cepsep Ha nopre 8000, 3amyckaer
ero B (hOHOBOM 10TOKe (4T0OBI OH He GJIOKUPOBAJ BBIOJIHEHKE TecTa), mier HTTP-
3anpoc tuna GET no 3apannomy myty, iepesaet HTTP-oTBet Ha ipoBepky (hyHKIINN
check_response 1 B KOHIIE OCTaHABJIMBAET BeG-cepBep. BOT Kak ¢ MOMOIIILIO 9TOTO Me-
TOJIa MOKHO HAITUCATD MHTETPAIIMOHHBIN TECT [Tl TOUKHU BXO/IA /-

def test_integration_hello
do_integration_test('/', lambda { |response]|
assert_equal(200, response.code.to_i)
assert_equal('text/plain', response['Content-Type'])
assert_equal('Hello, World', response.body)

i)

end

ITOT KO/ BBI3BIBAET MeTO/ do_integration_test ¢ myTeM / u mepeiaer eMy JsamMOIy
(BcTpanBaeMyio (pyHKIIMIO), KOTOPas IPOBEPSIET, PABHBI JI KOJI U TEJIO OTBeTa 200 0K
1 COOTBETCTBEHHO Hello, World. Iloxo:u nHTErpaiuoHHble TECTbI U /IS IPYTUX TOYEK
BXO/Ia, XOTsI JIUIsT /web-service BoimoJiHsieTcst bostee 001ast poBepka (To ecTh assert_
include BMecTO assert_equal), 4T06GbI MUHUMU3HPOBATH MOTEHIHATBHBIE TPOOIEMBI
[IpY U3MEHEHUU TOUYKU BX0/a example.org:

def test_integration_api
do_integration_test('/api', lambda { |response]|



ABTOMaTHYECKNE TECTDI 293

assert_equal(201, response.code.to_i)
assert_equal('application/json', response['Content-Type'])
assert_equal('{"foo":"bar"}', response.body)

1)

end

def test_integration_404
do_integration_test('/invalid-path', lambda { |response]|
assert_equal(404, response.code.to_i)
assert_equal('text/plain', response['Content-Type'])
assert_equal('Not Found', response.body)

b))

end

def test_integration_web_service
do_integration_test('/web-service', lambda { |response|
assert_equal(200, response.code.to_ i)
assert_include(response[ 'Content-Type'], 'text/html')
assert_include(response.body, 'Example Domain')

1)

end

BaHyCTI/IM BCe Hallll TeCTbI:

$ ruby web-server-test.rb

(...)

Finished in ©.221561 seconds.

8 tests, 24 assertions, © failures, @ errors
100% passed

OGparuTe BHUMaHUE, 4TO MPU MOJY/IbHOM TECTUPOBAHIK Ha BBIMTOJHEHUE BCEX TECTOB
yxomuio 0,000572 cexynznt. Terepb ke 970 BpeMsi BBIPOCJIO TIpuMepHo B 387 pas, 110
0,221561 cexkynbl. KoHeuno, BbITIOJTHEHNE MTO-TIPEKHEMY TTPOUCXOIUT MOJHUEHOCHO,
HO 9TO CBSI3aHO JIMII C TEM, 4TO KOJI Beb-cepBepa Ha Ruby Masio uro ymeer. Dtot mpu-
Mep CIENUANBHO C/IeJIaH KaK MOKHO H0Jiee KOMIIAKTHBIM. 371eCh BaXKHBI He aBCOMOTHBIE
[OKAa3aTe/d, a OTHOCUTENbHASA TeHIECHIIUA: WHTEIPAI[MOHHBIE TECThI 0OBIYHO PaboOTAIOT
MeIeHHEH, yeM Moy ibHble. [To3ske MBI elie K 9TOMY BepHEMCS.

Ternepb cocpelOTOUMMCST Ha HHTErPallMOHHOM TecTupoBaHuu koga Terraform. Eciu
paHblile MBI TECTUPOBAJIM OT/IEJIbHbIEC MOJYJIU, TO Tellepb HY>KHO IIPOBEPUTD, KaK OHU
paborator BmMecTe. [[JIst 9TOTO MBI IOJIKHBI PA3BEPHYTH X OHOBPEMEHHO U YOETUTHCSI
B TOM, 4TO OHU BEJyT ceOs KOPPEKTHO. Paree Mbl pa3sBepHYJIN EMOHCTPAIIMOHHOE
npunoxenne Hello, World ¢ dukrusabiMu gannsiMu BMecTo Hactosmeid 5 MySQL.
Teneps pazseprem peasibibiii Moy b MySQL 1 mocMOTPUM, KaK ¢ HUM UHTETPUPY-
ercsa npunoxenne Hello, World. ¥ Bac yxe nosken 6bITh MOAXOAAIUN KO B IAIIKaxX
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live/stage/data-stores/mysql u live/stage/services/hello-world-app. Takum
006pa3oM, Bbl MOKETE CO3/[aTh MHTEIPAIMOHHbIN TECT /s CBOEH cpe/ibl (PUHATIBLHOIO
TecTUpPOBaHUS (TOUHEE, [JIS ee YacTH).

Koneuno, kak yke yrioMUHaJIOCh B 9TOI TJIaBe, BCE aBTOMATUYECKIE TECThI J0JIXKHbI
BBITIOJTHATHCS B U30JMPpOBaHHOM yueTHOl 3armucu AWS. Tloatomy nipu mpoBepke Koja
JUIST cpeJibl (pUHAJIBHOTO TECTUPOBAHUS BCE TECTHI CJEYeT 3aIyCKaTh OT UMEHU U30-
JIMPOBAHHOT'O TECTOBOTO T0OJIb30BaTeisA. Eciu B BaIUX MOYJISX €CTh KO/, KOTOPBII
CIEIUAJIBHO MTPOTIUCAH JIJIsT CPeIbl (PUHATBHOTO TECTUPOBAHUS, CAMOE BPEMSI ClIENATh
ero KOH(pUTypUpyeMbIM, YTOObI Bbl MOIJIM BHEAPATH TeCTOBbIe 3HaYeHus. [103BosIbTE
MeHATD B aiise 1ive/stage/data-stores/mysql/variables.tf HazBaHue 6as3bl JaHHbIX,
HCII0JIb3Ys HOBYIO BXOJAHYIO IIepeMeHHYI0 db_name:

variable "db_name" {

description = "The name to use for the database"
type = string
default = "example_database_stage"

}

[Tepenaiite aTo 3HaYeHne MoyTt0 mysql B (aiise live/stage/data-stores/mysql/
main.tf:

module "mysql" {
source = "../../../../modules/data-stores/mysql”

db_name = var.db_name
db_username = var.db_username
db_password = var.db_password

}

Terepn coznaaum B aiine test/hello_world_integration_test.go Kapkac UHTerpa-
IIMOHHOTO TECTA, & JIETAJIN PeATM3AINN OCTABUM Ha TIOTOM:

// NoacTaBbTe Cloja NoAXoAdwMe NyTU K BaWUM MOAYNSM
const dbDirStage = "../live/stage/data-stores/mysql”
const appDirStage = "../live/stage/services/hello-world-app"

func TestHelloWorldAppStage(t *testing.T) {
t.Parallel()

// PasBepTbiBaem bJI MySQL

dbOpts := createDbOpts(t, dbDirStage)
defer terraform.Destroy(t, dbOpts)
terraform.InitAndApply(t, dbOpts)

// PasBepTbiBaem hello-world-app

helloOpts := createHelloOpts(dbOpts, appDirStage)
defer terraform.Destroy(t, helloOpts)
terraform.InitAndApply(t, helloOpts)
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// TMposepsaem, paboTtaeT nu hello-world-app
validateHelloApp(t, helloOpts)
¥

Y Tecta caemytomnias cTpyKTypa: pa3BepHyTh mysql u hello-world-app, TpOBEPUTH
pUIOKEHME, yAaIuTh hello-world-app (BBIOJHSIETCS B KOHIlE Guarogapst defer)
U B 3aBeplleHne yaaauTh mysql (BBIIOJIHETCS B KoHIle Oiarogaps defer). Mertos
createDbOpts, createHelloOpts 1 validateHelloApp ITOKa HE CYIIECTBYIOT, IIO9TOMY
peanusyeM ux 1o ouepenn. Haunem ¢ Metoza createDbOpts:

func createDbOpts(t *testing.T, terraformDir string) *terraform.Options {
uniqueId := random.UniqueId()

return &terraform.Options{
TerraformDir: terraformDir,

Vars: map[stringlinterface{}{
"db_name": fmt.Sprintf("test%s", uniqueld),
"db_password": "password",

3
¥

[Toka HUYeTo HOBOTO: KO TIepesiaeT MeToy terraform.Options 3a/laHHYO TTANIKY W yCTa-
HaBJIMBaeT HepeMeHHble db_name 1 db_password.

Jlasibiiie HY;KHO pa3oOPaThCst ¢ TEM, THe MOLYJib mysql OyIeT XPaHUTh CBOE COCTOSTHUE,
Mo cux nop kondurypaius backend conepsraia 3Ha4eHMs, IPOIMUCAHHBIE BPYUYHYIO:

terraform {
backend "s3" {
# lMomeHANTe Ha wmA cBoero bakeTa!

bucket = "terraform-up-and-running-state"
key = "stage/data-stores/mysql/terraform.tfstate"
region = "us-east-2"

# 3amMeHUTe uMMeHeM cBoeil Tabauupl DynamoDB!
dynamodb_table = "terraform-up-and-running-locks"
encrypt = true

}
}

ITH 3HAYEHUST CO3/IAI0T GOJIBIITYIO MPOOIEMY, TOTOMY UTO, ECJTH OCTABUTH UX KAK €CTh,
Oyzer 1epesainucal peajbHblil Gaill cocToAHUS cpebl (PUHAIBHOIO TECTHPOBAHMS!
OpHUM U3 BapUAHTOB — UCIIOJIb30BaHMe pabounx obmacteil (Kak 00CyKIAAI0Ch B MOJI-
pasnene «Mzomanus yepes paboune obmactu» Ha ¢. 114), HO mIs 9TOTO BCe PaBHO
HYJKeH TOocTyM K Gakery S3, mpuHaIekKaIEeMy YI€THOI 3amucy cpefy (GruHATBHOTO
TECTUPOBAHUS, TOT/IA KaK BCE BAIIU TECTHI JIOJIXKHBI BBITIOIHATHCSI OT UMEHU COBEPIIIEH-
HO OT/IesIbHOTO TIoJib30BaTes st AW'S. BMecTo 9TOTO JIydllle HCIO0JIb30BATh YACTHYHYIO
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KOH(UTYpaIuio, Kak ObLI0 onucaHo B pasjee «Orpanndenus xpanusui Terraforms
Ha c. 110. BerHecute Bcio koHUTrypanuio backend Bo BHeIHUH (haiii, Takol Kak
backend.hcl:

bucket = "terraform-up-and-running-state"

key = "stage/data-stores/mysql/terraform.tfstate"
region = "us-east-2"

dynamodb_table = "terraform-up-and-running-locks"

encrypt = true

Takum o6pasom, Kordurypaius backend B (aiie live/stage/data-stores/mysql/
main.tf ocTaeTcs mycToii:

terraform {
backend "s3" {

}
}

[Tpu pasBepThIBaHNM MOAYJII mysql B HacTosIIEH cpesie (GUHAIBHOTO TeCTUPOBAHU
HY’KHO yKa3aTh apryMeHT -backend-config, uto6sl Terraform wcronb3oBan KoHGUTy-
panuio backend u3 daiina backend.hcl:

$ terraform init -backend-config=backend.hcl

[Ipu BbITIOJIHEHUY TECTOB 711 MO/LYJIst mysql Bbl MOXKeTe 3acTaBUTD Terratest rnepenathb
TeCTOBbIE 3HAYEHU, UCIIOIb3Y4 ITapameTp BackendConfig i terraform.Options:

func createDbOpts(t *testing.T, terraformDir string) *terraform.Options {
uniqueId := random.UniqueId()

bucketForTesting := "YOUR_S3_BUCKET_FOR_TESTING"
bucketRegionForTesting := "YOUR_S3_BUCKET_REGION_FOR_TESTING"
dbStateKey := fmt.Sprintf("%s/%s/terraform.tfstate”, t.Name(), uniqueld)

return &terraform.Options{
TerraformDir: terraformDir,

Vars: map[stringlinterface{}{
"db_name": fmt.Sprintf("test%s", uniqueld),

"db_password": "password",

}J

BackendConfig: map[string]interface{}{
"bucket": bucketForTesting,
"region": bucketRegionForTesting,
"key": dbStateKey,
"encrypt": true,

1
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BbI I0JOKHBL yKa3aTh COOCTBEHHBIE 3HAUEHUS JIJIST TIEPEMEHHBIX bucketForTesting
u bucketRegionForTesting. B kauecTBe xpanusiniiia B TeCTOBOM yueTHOI 3arcu AW'S
MOZKHO cO3/aTh O/iH OakeT S3, Tak Kak mapamerp key (IlyThb BHyTpH OaKeTa) COAEPKUT
upeHTUGUKATOP uniqueld, KOTOPBIH JOKEH ObITh JOCTATOYHO YHUKATBHBIM, 4TOOBI BCE
TECTHI UMEJIN pa3Hble 3HAYCHU.

[anee ciepyeT BHeCTU HEKOTOPbIEe U3MeHEHUSA B MOAYJIb hello-world-app B cpefie
¢unanpaoro tectupoBanusd. Otkpoiite daiin live/stage/services/hello-world-
app/variables.tf u caenaiiTe TOCTYyIHBIMU TiepeMeHHbIe db_remote_state_bucket,
db_remote_state_key 1 environment:

variable "db_remote_state_bucket" {

description = "The name of the S3 bucket for the database's remote state"
type = string

}

variable "db_remote_state_key" {
description = "The path for the database's remote state in S3"
type = string

¥

variable "environment" {
description = "The name of the environment we're deploying to"
type = string
default = "stage"

}

[Tepenaiite aTn 3Hauenus: MoyJiio hello-world-app B daiiie live/stage/services/
hello-world-app/main.tf:

module "hello_world_app" {
source = "../../../../modules/services/hello-world-app"

server_text "Hello, World"

environment = var.environment
db_remote_state_bucket = var.db_remote_state_bucket
db_remote_state_key = var.db_remote_state_key
instance_type = "t2.micro"

min_size =2

max_size =2

enable_autoscaling = false

}

Tenepb Bbl MOXKETe peaTu30BaTh METO createHelloOpts:

func createHelloOpts(
dbOpts *terraform.Options,
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terraformDir string) *terraform.Options {

return &terraform.Options{
TerraformDir: terraformDir,

Vars: map[stringlinterface{}{
"db_remote_state_bucket": dbOpts.BackendConfig["bucket"],
"db_remote_state_key": dbOpts.BackendConfig["key"],
"environment": dbOpts.Vars["db_name"],

1

O6paTure BHUMaHKe, 4TO IepeMeHHbIM db_remote_state_bucket u db_remote_state_
key mpucBOeHbI 3HaUeHUs U3 BackendConfig niga monysis mysql. biaronapst atomy
MO/1yJib hello-world-app 4uTaeT MIMEHHO TO COCTOSHUE, KOTOPOE TOJIBKO YTO OBLIO 3a-
ncaHo MozayJieM mysql. ITlepeMenHast environment pasHa db_name, 4TOOBI BCe PeCypebhl
pacipeessIieh 1o IPOCTPAHCTBAM UMEH OJHUM U TEM 5Ke 0OPasoM.

Haxomnerr-To BeI MO:KeTe peaqnm3oBaTh MeTO/T validateHelloApp:

func validateHelloApp(t *testing.T, helloOpts *terraform.Options) {
albDnsName := terraform.OutputRequired(t, helloOpts, "alb_dns_name")
url := fmt.Sprintf("http://%s", albDnsName)

maxRetries := 10
timeBetweenRetries := 10 * time.Second

http_helper.HttpGetWithRetryWithCustomvalidation(
t,
url,
&tls.Config{},
maxRetries,
timeBetweenRetries,
func(status int, body string) bool {
return status == 200 &&
strings.Contains(body, "Hello, World")

1

Kax m Hamm Moy ThbHBIE TECTBI, 3TOT METOJ UCTIOJIb3yeT MakeT http_helper, TOJBKO Ha
9TOT pa3 MbI BbI3bIBACM 13 HETo http_helper.HttpGetWithRetryWithCustomvalidation,
YTO MO3BOJIAET HAM YKA3aTh HAIIM COOCTBEHHbIE TIPABUIIA IPOBEPKHU KOJIA COCTOSTHUSA 1 TEIa
HTTP-orBeta. 310 HEOOXOMMMO /171 1TpoBepkr Hasmuws B HTTP-otBete cTpoku Hello,
World, a He /ISl TOYHOTO COIIOCTABJIEHHS CTPOK, TaK KaK OTBET, KOTOPBI BO3BPAIIAeT CKPUIIT
110JIb30BATEIbCKUX JJAHHBIX BHYTPU MO/IyJ1st hello-world-app, COAEPKUT 1 IPYTON TEKCT.
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Terepb 3amycTUTe HHTETPAIUOHHBII TECT U TIPOBEPHTE, PAGOTAET JIH OH:

$ go test -v -timeout 3@m -run "TestHelloWorldAppStage"

(...)

PASS
ok terraform-up-and-running 795.63s

Orsmnuno! Terepb y Bac €CTh HHTETPAIMOHHBIN TECT, ¢ TIOMOIIIBI0 KOTOPOTO MOXKHO y0e-
JIUTHCSI B KOPPEKTHOI COBMECTHOI paboTe HECKOIBKUX Ballix MoyJieil. OH moJryumics 60-
Jiee CTOsKHBIM, YeM MOJTYTbHBIHN TECT, U €T0 BBITTOTHEH e AJTUTCS BBoe aosbine (10—15 mu-
HyT BMecTo 4—5). Criesiath ero GbicTpee He Tak YK IPOCTO — Y3KOE MECTO 3/I€Ch 3aBUCUT OT
Toro, Kak 10710 AWS 6Gyzer passepreiBath RDS, ASG, ALB u t. 1. Ho B onpesiesieHHbIX
o6cTosITENTCTBAaX PabOTy TECTA MOKHO COKPATUTD € TIOMOIIBIO CTA/HIi TECTUPOBAHMSI.

Cragun TecTupoBaHus

Ecam B3TI1HY T Ha KOJI Balllero MHTETPaIiMOHHOTO TeCTa, MO’KHO 3aMETUTh, YTO OH CO-
CTOUT U3 HECKOJBKUX OTAEIbHBIX CTAAN.

3amyctuThb terraform apply 1 MOy st mysql.

3amyctutb terraform apply g MojyJist hello-world-app.

Bbi10JIHUTH IPOBEPKY U YOEAUTHCS B TOM, 4TO Bee paboTaer.

BeimosanTsh terraform destroy s Mojyst hello-world-app.

A

Boinonuuts terraform destroy misa moayg mysql.

Ecnm Ber 3amyckaete atu TecTh B cpezie Cl, Hy»KHO BBITTOJTHUTD KasK/YIO CTA/INIO, OT Hava-
Jia 710 Kouia. Ho ecyin BbI HCTIO/Ib3YyeTe UX B JIOKAJIBHOI cpejie /I7is Pa3paboTKU U BMeCTe
C 3TUM UTEPATUBHO BHOCUTE U3MEHEHUS B CBOU KOJI, Bce cTajnu HeoOsi3artenbHbl, Ha-
MIPUMED, ECJIM Bbl Pe/laKTUPYeTe TOJAbKO MOLYJTh hello-world-app, ITOBTOPHBI 3aITyCK
BCEro TeCTa nocJe Kaxk10ii (pukcanuu saeder 3a cob0i pasBepThIBAHKE U YAJeHUE MO-
Iy7ist mysql, XOTST BAIlTi M3MEHEHUsT €70 HUKAK He KacaioTcsl. ITo 100aBIsIeT K BpeMeH
paborbl Tecta 5—10 MunyT 6€3 KaKoii-1160 HeOGXO0AUMOCTH.

B unease pabounii mporiecc T0KeH BBITISIETD OTPEAETEHHBIM 00Pa3OM.

1. 3amycTtuth terraform apply a1 MOy st mysql.
3anyctuthb terraform apply st MojyJist hello-world-app.
[Tepexon k UTepaTUBHOI paspaboTKe:
a) BHECTHW U3MeHeHue B MOJIyJib hello-world-app;

6) IIOBTOPHO BBIIOJHKUTD terraform apply st MoxyJist hello-world-app, 4yTOODBL
pasBepHYTb Ballld OOHOBJICHHUS;
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B) IPOBEPUTH U yOEUTHCS B TOM, UTO BCe paboTaer;

r) ecyu Bce paboTaer, epei Ty K CIeYIONeMy Iary, eCii HeT — BEPHYThCS K [Iary
3«a».

4. Bwirmonnuth terraform destroy s Moy hello-world-app.

5. Boimosuuts terraform destroy st MomyJist mysql.

B03MOKHOCTB GBICTPO BHINOJHUTh BHYTPEHHUI MK B MIyHKTE 3 — KJIIOY K OBICTPOIA
UTEepPaTUBHON pa3paboTKe ¢ ucrosib3oBanreM Terraform. [ist 9TOro HyKHO pasOUTh KOJI
CBOETO TeCTa Ha CTaUH, [TOCJIE Yer0 Bbl CMOKETE BBIOUPATh, KAKKe U3 HUX BHIMTOJHATD,
a KaK¥e MOKHO TIPOTTYCTHT.

Terratest meeT BCTpOEHHYTO TIOZIEPKKY 9TOM CTpaTETnu B BUJIE TTakeTa test_structure
(utobbI ero go6aBuTh, He 3a0y/bTe BBIIOJIHUTH dep ensure). CyTh B TOM, YTO KasKiasi
CTa/INST BAIIETo TecTa 3aBopaunBaeTcst B (GyHKITUIO C IMEHEM; 3aTeM Bbl CMOXKETE 3aCTa-
BUTH Terratest MpoOMycTUTh HEKOTOPBIE U3 ITUX UMEH, NCITOTH3Ys TIepEMEHHBIE CPEJIbI.
Kasxmast cragnst IpOBEPKY COXPaHsIET TeCTOBbIE JaHHbIE HA JUCK, YTOOBI UX MOKHO
ObLIO IPOYKMTATh BO BPEMsI MOCJIEAYIONINX BbiToaHeHM. [TorpobyeM aTo Ha puMepe
test/hello_world_integration_test.go. CHauajna HabpocaeM KapKac TecTa, a 3aTeM
HAIIOJIHUM €T0 BHYTPEHHUE METO/IbIL:

func TestHelloWorldAppStageWithStages(t *testing.T) {
t.Parallel()

// CoxpaHAem ¢yHKUMIO B MEpemMeHHYKH C KOPOTKUM UMEHeM,
// npocTo 4TO6bl MpuUMepbl C KOAOM 6blN10 Nlerye ymecTuTb
// Ha CcTpaHuuax 3TOW KHUTK.

stage := test_structure.RunTestStage

// Pa3BepTbiBaem bl MySQL
defer stage(t, "teardown_db", func() { teardownDb(t, dbDirStage) })
stage(t, "deploy _db", func() { deployDb(t, dbDirStage) })

// Pa3BepTbiBaem npunoxexHume hello-world-app
defer stage(t, "teardown_app", func() { teardownApp(t, appDirStage) })
stage(t, "deploy_app", func() { deployApp(t, dbDirStage, appDirStage) })

// NpoBepsem, paboTaeT nu hello-world-app
stage(t, "validate_app", func() { validateApp(t, appDirStage) })
}

CTpyKTypa Ta jKe, 4TO U MpesK/ie: pa3BepHyTh mysql u hello-world-app, IPOBEPUTH MPU-
JIOJKeHue, yaaiuTh hello-world-app (BblIOJIHSETCS B KOHIE Osarogaps defer) umysql
(BBITIOJIHAETCA B KOHIIE C TOMOIIIbIO defer). Paguuiia Jumib B TOM, YTO Telepb Kaxk/1as
cragus obepHyTa B test_structure.RunTestStage. Meros RunTestStage npuHuMaer
TpU apryMeHTa.
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Q t. [lepBbiM aprymMeHTOM BbICTYyTIaeT 3HaYeHHe t, KoTopoe GO nepe/iaeT BCeM aBTOMa-
TuyeckuM Tectam. C ero moMoIibio MOKHO YIIPaBJIITh COCTOsSTHIEM TecTa. Hanpumep,
BBI MOKETE €T0 TIPOBAJINTD, BbI3BaB t.Fail().

Q HAms cmaduu. BTopoit apryMeHT M03BOJISIET 33/IaTh UMST STOM CTa[H TECTUPOBAHISL.
Bckope Bbl yBuiuTe IpuMep TOro, Kak ¢ ITOMOIIBIO 3TOTO UMEHN MOYKHO TTPOIYyCKaTh
OT/IeJIbHBIE CTAINH.

Q Kod dus evimommenust. TpeTuiit apryMeHT — 3TO KOJI, KOTOPBIN HYKHO BBIIIOJHUTH HA
JIAHHOM CTaZiuK TECTUPOBAHUS. DTO MOKET ObITh JII0Oast (hyHKIH.

Teneps peanusyem HYHKIMY I KaK10i1 cTauu TectupoBanusd. Haunem ¢ deployDb:

func deployDb(t *testing.T, dbDir string) {
dbOpts := createDbOpts(t, dbDir)

// CoxpaHAeM [aHHble Ha AMCK, 4YTObbl B npouecce Apyrux cTaguii TecTa,
// 3anyweHHbIX NO3Xe, MOXHO 6bl10 UX MPOYUTATb
test_structure.SaveTerraformOptions(t, dbDir, dbOpts)

terraform.InitAndApply(t, dbOpts)
¥

Kak u mpesxe, 4To0bI pazBepHyTh mysql, KOJ BBI3bIBaeT createDbOpts u terra-
form.InitAndApply. EqnHCTBeHHOE M3MEHEHNE JIUTID B TOM, YTO TeTlePb MEXIY 9TUMU
IBYM:I ITaTaM1 HAXOAUTCA BBI30B test_structure.SaveTerraformOptions, KOTOpLIﬁ
3aMUChIBAET coJepKuMoe dbOpts Ha JUCK, YTOOBI T037Ke €r0 MOIJIM IIPOYUTATH APYIUe
ctaauu TecTupoBanus. Hampumep, BoT peasmzarust GyHKIUN teardownDb:

func teardownDb(t *testing.T, dbDir string) {
dbOpts := test_structure.LoadTerraformOptions(t, dbDir)
defer terraform.Destroy(t, dbOpts)

¥

Ira GyHKIUs BI3bIBAET test_structure.LoadTerraformOptions, 4ToOBI 3arpy3uTh
¢ ucKa cofiepknmoe dbopts, KoTopoe ObiJIo 3anucano patee GyHkiuei deployDb. [Tpu-
YUHA, 110 KOTOPOH 9TH JlaHHbIE TepeialoTcsl Yepes JIUCK, a He B OllepaTUBHON IaMsTH,
CBs3aHa C TE€M, YTO KajKjasd CTaJusd MOJKET 3aIlyCKaThCsA CAMOCTOSATE/IbHO — TO €CTh
B OT/IEJTBHOM TTporiecce. Kax BbI yBU/IHITE MTO3KE B 9TOH TJIaBe, TIPHU MEPBBIX HECKOIBKUX
3alycKax go test mMeeT CMBICJ BBITOJTHUTDL deployDb, HO IIponyCcTUTH teardownDb,
a 3aTeM, TIPY MOCEAYIONIIX 3aMyCKax, CIeaaTh Ha060poT. YTOGB BO BpeMST BCEX ITHX
3aIyCKOB MCIOMB30BATACEH OfIHA ¥ Ta JKe 6a3a MaHHBIX, WHGMOPMAIIIO 0 Hell cTemyeT
XpaHUTbh Ha [IICKeE.

Teneps peamuzyem dyHKIHIO deployHelloApp:

func deployApp(t *testing.T, dbDir string, helloAppDir string) {
dbOpts := test_structure.LoadTerraformOptions(t, dbDir)
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helloOpts := createHelloOpts(dbOpts, helloAppDir)

// CoxpaHfeMm [aHHble Ha AMCK, 4YTOobbl B Mpouecce Apyrux CTaguin TecTa,
// 3anyweHHblX NO3Xe, MOXHO 6blN10 WX MpoYUTaTb
test_structure.SaveTerraformOptions(t, helloAppDir, helloOpts)

terraform.InitAndApply(t, helloOpts)
}

ITOT KOJI TOBTOPHO MCIOJIb3YeT paHee ompejieleHHyI0 GyHKIUIO createHelloOpts
1 BBI3BIBAET A7 Hee terraform.InitAndApply. 1 cHoBa Bce TmoBeeHHE 3aKJII0UAET-
C4 B 3aIlyCKe MeTO/ZI0B test_structure.SaveTerraformOptions u test_structure.
SaveTerraformOptions /i1 3arpy3Ku ¢ aucka dbOpts 1 coxpaHeHusa Ha I1CK helloOpts
COOTBETCTBEHHO. BBI yike orabiBacTech, Kak OyAeT BBITJISAACTh PEalnu3aliis MeTola
teardownApp:

func teardownApp(t *testing.T, helloAppDir string) {
helloOpts := test_structure.LoadTerraformOptions(t, helloAppDir)
defer terraform.Destroy(t, helloOpts)

}

A BOT peanusaiusa Mmetozia validateApp:

func validateApp(t *testing.T, helloAppDir string) {
helloOpts := test_structure.LoadTerraformOptions(t, helloAppDir)
validateHelloApp(t, helloOpts)

}

Takum 06pa3oM, JaHHBII KOJ UAEHTUYEH OPUTMHAJLHOMY MHTEIPAIMOHHOMY TECTY,
TOJIBKO TETIEPD KasKAasl CTa/llsd 3aBEPHYTA B BbI30B test_structure.RunTestStage, u erie
BaM HY/KHO IMIPUJIOKUTH HEMHOTO YCUJIUH JIJII COXPAHEHUS U YTEHUS TaHHBIX C IUCKA.
OTU NPOCThIe U3MEHEHUST OTKPBIBAIOT MePeJl BAMU Ba)KHYIO BO3MOKHOCTbD: 3ACTABUTh
Terratest mpomycTuTh J1106y10 CTaJINI0 C UMeHeM foo, YCTAaHOBUB IIEPEMEHHYIO CPE/IbI
SKIP_foo=true. Pas6epeM TUIWYHBINA ITPOIECC HATMCAHUS KO, 4yTOODBL YBU/IETh, KaK
9TO paboTaer.

JlJ1st Havajia HY3KHO 3aIlyCTUTD TECT, IIPOILYCTUB IIPU 9TOM 00€ Tl OYUCTKH, YTOODI
110 OKOHYAHUU TECTUPOBAHUA MOAYJIN mysql 1 hello-world-app OCTaBaJIMCh Pa3BepHY-
ToiMU. [IocKOMIbKY 2TH cTauu Ha3bIBaloTCs teardown_db 1 teardown_app, HY>KHO ycTa-
HOBUTbD I1epeMeHHble cpejibl SKIP_teardown_db 11 SKIP_teardown_app COOTBETCTBEHHO.
Tax Terratest OyzeT 3HaTh, YTO UX HYKHO IIPOIYCTHUTB:

$ SKIP_teardown_db=true \
SKIP_teardown_app=true \
go test -timeout 30m -run 'TestHelloWorldAppStageWithStages'

(..)
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The 'SKIP_deploy_db' environment variable is not set, so executing stage 'deploy db'.

(...)

The 'deploy_app' environment variable is not set, so executing stage 'deploy_db'.

(...)

The 'validate_app' environment variable is not set,
so executing stage 'deploy_db'.

(...)

The 'teardown_app' environment variable is set, so skipping stage 'deploy db'.

(...)

The 'teardown_db' environment variable is set, so skipping stage 'deploy_db'.

(...)

PASS
ok terraform-up-and-running 423.650s

Temnepb BbI MOkeTE TPUCTYTIUTH K ITOCJIEA0BATETHHOMY PEIaKTHPOBAHNIO MOy hello-
world-app, TOBTOPHO 3aITyCKasd TeCTHI MPU KaKoM u3MeHennn. Ho Ha aTOT pas cremnatite
Tak, YTOOBI, IOMUMO OYKMCTKHU, IIPOIYCKAJIACh TAK/KE CTAANs PAa3BEPThIBAHUS MOILYJIS
mysql (Tak Kak mysql mo-npe;kHeMy BbioJHsgercs ). Takum o6pa3zoM, OyaeT BbIoJHEHa
TOJIBKO KOMaH/ia deploy app U IIpoBe/ieHa IIpoBepKa Moy hello-world-app:
$ SKIP_teardown_db=true \

SKIP_teardown_app=true \

SKIP_deploy_db=true \
go test -timeout 3@m -run 'TestHelloWorldAppStageWithStages'

(...)

The 'SKIP_deploy_db' environment variable is set, so skipping stage 'deploy_db'.

(...)

The 'deploy_app' environment variable is not set, so executing stage 'deploy db'.

(..

The ‘'validate_app' environment variable is not set, so executing stage 'deploy_db'.

(...)

The 'teardown_app' environment variable is set, so skipping stage 'deploy db'.
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The 'teardown_db' environment variable is set, so skipping stage 'deploy_db'.

(...)

PASS
ok terraform-up-and-running 13.824s

O6paTuTe BHIMaHNE HA TO, KaK GBICTPO TeTeph PAbOTAET KaKIbIN U3 STUX TECTOB: BMe-
cto 10—15 munyT Kaxka0e HoBoe usmenenre 3anumaer 10—60 cexynz (B 3aBuCUMOCTH
OT TOTO, UTO MTOMEHSITOCH). YUUTBIBAsA, UTO B TIPOTIECCE Pa3pabOTKI ITH CTAJINH, CKOPEE
BCEro, OYJLyT BBITTOJHSTHCS IECSTKU UK JIa’Ke COTHU Pas, BbI MOKETE COKOHOMUTD YIUMY
BpPEMEHM.

Korpa mocsie Bcex maMeHeHMit MojyJib hello-world-app HauHeT paboTaTh Tak, KaK BbI
TOTO OXKU/IAJIN, CAMOE BPEMS OUUCTUTD BCE PECyPChl. 3aIlyCTUTE TECThI ellle Pa3, HO Terepb
MPOIYCTUTE CTAJUH PA3BEPTHIBAHKS 1 IIPOBEPKH, YTOOBI BBITOTHSIACH TOJIBKO OUMCTKA:
$ SKIP_deploy_db=true \

SKIP_deploy_app=true \

SKIP_validate_app=true \
go test -timeout 30m -run 'TestHelloWorldAppStageWithStages'

(..)

The 'SKIP_deploy_db' environment variable is set, so skipping stage 'deploy_db'.
(...)
The 'SKIP_deploy_app' environment variable is set, so skipping stage 'deploy_app'.

(...)

The 'SKIP_validate_app' environment variable is set, so skipping stage 'validate_app'.

(..)

The 'SKIP_teardown_app' environment variable is not set, so executing stage
"teardown_app"'.

(...)

The 'SKIP_teardown_db' environment variable is not set, so executing stage
"teardown_db".

(...)

PASS
ok terraform-up-and-running 340.02s
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Vcnosp3oBanue cTaauii TECTUPOBAHUS TIO3BOJIIET OBICTPO TTOJAYyYaTh OOPATHYIO CBA3D
OT aBTOMaTUYECKNX TECTOB, YTO CYNIECTBEHHO YCKOPSIET U MOBBIIAET Ka4eCTBO NTepa-
TUBHOM pa3paldoTKK. DTO HE MOBJIMIET Ha CKOPOCTH BbINoJHeHHs TectoB B cpene Cl,
OJIHAKO BO3/eiicTBYE Ha cpey pa3paboTKu OYaeT OrPOMHBIM.

lNoBTOpEHMe nonbITOK

HauaB peryJsisipHO BBITIOJIHSATH aBTOMATHYECKUE TECTHI /IJIsI CBOEr0 MHPPACTPYKTYPHOTO
KOJIa, BBI CTOJKHETECH C UX HEMPEICKa3yeMoCThio. VIHOTIa OHU GY/IyT TPOBATHUBATHCS
110 TPUYNHAM BPEMEHHOTO XapakTepa: HanpuMep, cepsep EC2 MoxkeT He 3ammycTuThes,
B Terraform MosKeT MPOSABUTHCS OMUOKA OTIOKEHHON COrJIACOBAHHOCTH MJIM BaM HE
yaacres yeranosuth TLS-coeunenie ¢ S3. Mup uHGpacTpyKTypbI IOJI0H OeCIIopsiKa,
[IO9TOMY BbI JIOJIKHBI OBITH FOTOBbI K IEPHOMYECKUM COOSIM B CBOUX TeCTaX, 0Opabarhi-
Bast X COOTBETCTBYIOMIUM 0OPA30M.

YT1006BI cresiaTh TECThl 4yTh GOJiee YCTOUIMBBIMU, JIJIsI H3BECTHBIX OMMHOOK MOKHO
MIPeyCMOTPETh TIOBTOPEHNe MOBITOK. HanmpuMmep, B mpoliecce HAMCAHUS 9TOM KHUTH
s BPEMs1 OT BPEMEHH TIOJIYYat0 TaKOTO poja onOKy (0COGEHHO MPHU MapasieJlbHOM 3a-
IyCKe MHOKeCTBa TeCTOB):

* error loading the remote state: RequestError: send request failed
Post https://xxx.amazonaws.com/: dial tcp Xxx.XX.xX.xx:443:
connect: connection refused

YToOBI BAIIN TECTHI JIYUIIle CITPABJISIIINCD € TTOAOOHBIM, BB MOKETEe BKIIOUNTD B Terratest
IIOBTOPHBIE ITOIIBITKH, UCIIOIb3Ysl apIryMeHThI MaxRetries, TimeBetweenRetries u Ret-
ryableTerraformErrors MeToza terraform.Options:

func createHelloOpts(
dbOpts *terraform.Options,
terraformDir string) *terraform.Options {

return &terraform.Options{
TerraformDir: terraformDir,

Vars: map[stringlinterface{}{
"db_remote_state_bucket": dbOpts.BackendConfig["bucket"],
"db_remote_state_key": dbOpts.BackendConfig["key"],
"environment"”: dbOpts.Vars["db_name"],

1

// ToBTOpAem He 6onee Tpex pa3 C MHTEpBAJIOM MNATb CEKYHA
// Mexpy nombiTKamu, AJNA U3BECTHbIX OWMHBOK
MaxRetries: 3,
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TimeBetweenRetries: 5 * time.Second,
RetryableTerraformErrors: map[string]string{
"RequestError: send request failed": "Throttling issue?",

1

Aprymenty RetryableTerraformErrors MOXHO Ilepe/laTh acCOLIMATUBHBLIN MaccUB
€ U3BECTHBIMH OMUOKAMU, KOTOPBIE TPEOYIOT MOBTOPEHUS MOMBITKU. B kavecTBe
KJIIOYei BBICTYIAIOT cO00IeHust 06 ommnbKax, KOTOPbie Hy;KHO MCKATh B JKYPHATbHbBIX
3anmcsX (3/1eCb MOKHO UCHOJIb30BATD PETYJISIPHbIE BBIPAKEHU ), & 3HAYCHUSIMU CJIY-
JKaT JONOJHUTEIbHbIE CBeICHUS, KOTOPbIE 3alIUChIBAIOTCA B sKypHaJ, Koraa Terratest
HAXOUT OAHY U3 OMHUOOK ¥ MHUIHUPYET TTOBTOPHYIO TOTBITKY. Terepb, Koraa Ko
TecTa CTATKMBAETCS ¢ YKa3aHHON BaMU ONTMOKOIA, B JKypHAJIe TOJIKHO TTOSIBISTHCS CO-
obIenye 1 110 MpoIecTBuy TimeBetweenRetries Baiia KOMaH/1a BBITIOJHUTCS €IIle Pas:

$ go test -v -timeout 36m

Running command terraform with args [apply -input=false -lock=false -auto-approve]

* error loading the remote state: RequestError: send request failed
Post https://s3.amazonaws.com/: dial tcp 11.22.33.44:443:
connect: connection refused

"terraform [apply]' failed with the error 'exit status code 1°'
but this error was expected and warrants a retry. Further details:
Intermittent error, possibly due to throttling?

Running command terraform with args [apply -input=false -lock=false -auto-approve]

CKBO3HbIe TECTbI

Pazo6pasuriich ¢ MOAYJIbHBIMYI W WHTETPAIIMOHHBIMU TECTAMU, MOKHO MPUCTYITUTh
K TECTUPOBAHUIO MOCJIETHETO TUIIA, KOTOPBIM BBl MOKETE BOCIIOJIB30BATHCS, — CKBO3-
nomy. Ecain BepHyThCst K Hammemy mpuMepy ¢ Ruby, ckBo3HbIe TeCThI MOTYT Tpe-
moJiaraTh pasBepThIBaHUE BeO-cepBepa BMecTe € JTIOOBIMY XPAHUIUIAME JTaHHBIX,
KOTOPbIE €My HY/KHDI, U TIPOBEPKY €ro paboThl u3 Beb-Opaysepa ¢ MOMOIIBI0 TAKOTO
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uHCTPyMeHTa, Kak Selenium. TToxosKe BBITJISAIAT U CKBO3HDIE TECTHI JIJIsT UH(MPACTPYK-
Typbl Terraform: cHavasa MbI pa3BePTHIBAEM BECh KOJI B CPELY, KOTOPAst CUMYJIUPYET
MIPOMBIIITICHHBIC YCIOBUS, & 3aTEM ITPOBEPSIEM €T0 ¢ TOYKHU 3PEHUS KOHEUHOTO T10JIb-
30BaTeIA.

Jl71st HarucaHust CKBO3HBIX TECTOB MOKHO MCIIOJIb30BATh TY JK€ CTPATETUIO, YTO U TSt
MHTErpaloOHHbIX, — CHaYaJIa CO3/[aeTCsl HECKOJIbKO JIECATKOB CTa/IAI /1JIs BBIITOJTHEHUS
terraform apply, TIPOBOJISITCS HEKOTOPBIE TPOBEPKH, a 3aTEM BCE OUUIIAETCS C TTOMOTIBIO
terraform destroy. Ho Ha npakTuke Takoil OJX0/ TPUMEHSIOT PEIKO. JTO CBI3aHO
C NUPamMuooll mecmuposanist, KOTOpyo Bbl MOKeTe BUAETh Ha puc. 7.1,

30-240+ MuHyT

TEeCTbl

CTOMMOCTb,
XPYMKOCT®, MHTerpaumoHHbie 5-60 mmHyT
BPEMS BbIMOSIHEHWS TEE
1-20 MyHYT

Puc. 7.1. lNMvpamMuaa TectTupoBaHus

CyTb IMpaMU/Ibl TECTUPOBAHUS B TOM, UTO B 00IIEM CJIyUae y Bac IOJKHO OBITH MHOTO
MOJIYJIBHBIX TE€CTOB (OCHOBaHUE TTUPAMU/IBI), MEHbIIIE WHTETPAIIMOHHBIX (cepenHa
MMUPAMUJIBI) U €eIlle MEHBIIe CKBO3HBIX (BEPIMHA TTMPAMU/IBI). ITO BBIZBAHO TEM, YTO
MIPU ABUKEHUN BBEPX 10 MUPaAMUJIE BO3PACTAIOT CJIOKHOCTD, XPYITKOCTb U BPEMS BbI-
ITOJTHEHUSI TECTOB.

V3 21010 CaENyeT Ka10ueotl 661600 0 mecmuposanui Ne 5. 4eM MeHbIIe MOJIYJIU, TeM
Jjierye u ObICTPee X TECTUPOBATD.

B npezpiiymux pasjesax Bbl ysKe BUIEIH, YTO JIaKe /11 TeCTUPOBAHUS OTHOCUTEIBHO
IIPOCTOro MOxyJist hello-world-app TpeOyeTcs MOBOJIBHO MHOIO YCUINMN, CBSI3aHHbBIX
C TPOCTPAHCTBAMU VMEH, BHEAPEHUEM 3aBUCUMOCTEH, TOBTOPHBIMHU TOTIBITKAMHU, 00-
paboTkoii omuboK u pasgeneHreM Ha crajguu. C pasBuTreM HH(GPACTPYKTYPBI 3TOT
TPOIECC TOMBKO YCIOKHAETCS. [109TOMY KaK MOKHO GOJIBIIYIO YacTh TECTHPOBAHIIS
CJTeyeT BBITIOIHSITh MAKCUMATbHO GJIU3KO K OCHOBAHWIO TIMPAMUJIDI, TIOCKOIBKY Ha
HTOM YPOBHE MOKHO TIOJIYYHUTh CAMYIO OBICTPYIO M HAIEKHYIO 0GPATHYIO CBA3b.
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K MomeHTy, KOr/Ia BbI T0OMPAETECh [0 BEPITUHBI TUPAMUIBI, BBIIOJTHEHIE TECTOB IS
pasBepTbhIBAHUA CIOKHON UH(MPACTPYKTYPBI C HYJISA TePsieT BCAKUN CMBIC. ITOMY €CTb
JIBE IPUYMHBI.

Q Cuuwrom medienno. PaspeprbiBanue 1ej0i HHGPACTPYKTYPhI ¢ HYJIST € TOCTELY-
IOIUM ee yiaJiecHUeM 3aHNMaeT OYeHb MHOTO BPEMEHU: TIOPSI/IKA HECKOJBbKHUX YaCOB.
TecToBbie HAGOPBI, KOTOPBIE BBIIOJIHAIOTCS TAK J0JIT0, IPHHOCAT OTHOCUTEIHHO MAJIO
HOJIb3BI IPOCTO TIOTOMY, YTO 0OpaTHast CBsI3b CJMIIKOM 3aMejisiercs. Takie TecThl
00BIUHO 3aITyCKAIOTCS TOJIBKO HA HOUb, DTO 03HAYAET, YTO YTPOM BbI MOJYUUTE OT-
YeT 0 MPOBAJIEHHOM TECTE, IOTPATHTE KAaKOe-TO BPeMsI Ha UCCAe0BaHNe IIPOOIEMBI,
BHeceTe MCIPaBJIeHNe U y3HaeTe O Pe3yJIbTaTe TOJbKO Ha CJIe/yIoNnil 1eHb. Takum
06pa3oM, Bl MOKETE C/IEJIaTh IIPUMEPHO OJIHO MCIIPABJIEHIE B CYyTKU. B mogo6HOTO
pojia cUTyalusax pa3paboTyMKK YacTO HAYMHAIOT BUHUTH B MPOBAJEHHBIX TECTaX
KOTO-TO JIPYroro, yoexaaTh pPyKOBOJACTBO B TOM, YTO KOJ HY’KHO PasBepHYTb, He-
CMOTPST Ha BBISIBJIEHHbBIE TPOOJIEMBI, 1, B KOHIIE KOHIIOB, BOBCE UTHOPUPOBATH HE-
MPOii/IeHHbIE TECTHI.

Q Buwicokas xpynxocmy. Kak yske yIIOMUHAIOCH B MTPEBIYIIIX paszesiax, Mup uHgpa-
CTPYKTYpbI becniopsiouet. Yem 6oJibiiie pecypcoB Bl Pa3sBePThIBAETE, TEM BBIIIE
BEPOSITHOCTh BO3HUKHOBEHUST HEPETYISIPHBIX U HETIPEICKa3yeMbIx mpobiem. [Tpes-
CTaBbTE, K IPUMEPY, UYTO Y KAKOTO-TO pecypca (craxem, cepBepa EC2) ectb onun
manc u3 Toicsiun (0,1 %) BbIATH U3 CTPOsST U3-3a HEPEryJSIPHOH omubku (B Mupe
DevOps aToT mokasatesib 6y/IeT BbITe). ITO 03HAYAET, UTO BEPOSITHOCTD PA3BEPTHI-
BaHMsI TECTOM HTOTO pecypca 6e3 Kakux-1ubo HeperyJsipHbIX oniOoK pasta 99,9 %.
Ho uto Hacuer TecTa, KOTOPBI Pa3BePThIBAET /iBa pecypca? [ljis ero ycremHoro
MPOXOKIEHYST 062 pecypca TOJKHBI GBITh Pa3BEPHYTHI Ge3 HEPETYIISIPHBIX OMUOOK.
Y06kl TPOCYUTATD ITH MITAHCHI, BEPOSTHOCTH HY/KHO YMHOKUTE: 99,9 X 99,9 = 99,8 %.
B cayuae ¢ Tpemst pecypcamu mranchsl paBabt 99,9 X 99,9 x 99,9 = 99,7 %. C N pecyp-
camu hopmya BeITIIuT Kak 99,9 %N.

Tenepb paccMOTPUM pa3Hbie BUbBI aBTOMaTUYECKOTO TecTHpoBanus. Ecim Bai
MOJLYJIBHBII TECT, TIpeHa3HAYeHHBIH /IJIst OZIHOTO MOJLYJIsT, pasdBepThiBaet 20 pecypcos,
mraHchl Ha ycrex paBabl 99,9 %% = 98,0 %. 3uaunt, nBa tecta uz 100 mposasarcs;
0OBIMHO UX MOKHO cIeJIaTh G0JIee HaeKHbIMU, €CIIN H0OABUTh HECKOIBKO IIOBTOPHBIX
notbiTok. Ho mpejictaBbTe, 4TO Balll HHTErPAIIMOHHBIA TECT C TPEMST MOLYJISIME
passeproiBaet 60 pecypcos. Terneps marcer Ha yerex paBubt 99,9 %5 = 94,1 %. Omstnb
ke, 100aBHUB J0CTATOYHOE KOJUYECTBO IIOBTOPHBIX MOIIBITOK, BbI MOJKETE CeJIaTh
TaKOIi TECT BIIOJIHE CTAOUJIbHBIM JIJIS1 TOTO, YTOOBI OH IIPUHOCKJI KAaKyI0-TO 1moJib3y. Ho
€cJI y Bac ecTh CKBO3HOM TecT u3 30 momyreit nmm mpumepHo 600 pecypcos? ITancer
Ha ycnex nagaior 10 99,9 %5 = 54,9 %. Iro o3HavaeT, 4TO IMOUTH KaxKaast BTOPast
poBepKa OyAeT MPOBAIMBATHCS 110 BPEMEHHBIM IIPUYMHaM!

C HEKOTOPBIMU U3 3TUX OMUOOK MOKHO CIIPABUTHCS C MOMOIIHIO MOBTOPHBIX
MOTIBITOK, HO 9TO OBICTPO TPEBPATUTCS B BEUHYIO UTPY B IOTOHSIKY. Bl 06aBisere
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MMOBTOPHYIO TIOMBITKY HA CIy4ail ncredenns BpeMenu oxumaanns TLS-coennnenus
U TYT JKe CTAIKUBAETECh € TIpocToeM B pabote APT-pernosutopus B cBoeM 1mabione
mist Packer. Bor gobaiisiete MOBTOPHBIE MONBITKY J7ist cOopku Packer, u Tyt Baia
c60pKa MpepbIBaeTCst N3-3a ONMMOKN OTIOKEHHO# cormacoBanHocTh B Terraform. Koe-
KaK CIPaBUBIINCH € 9TOU TPOOJIEMOIL, BbI BUAUTE, UTO COOPKA «I1a/[A€T> B PEIYJIbTATE
nepeboes B pabore GitHub. U, mockombKy CKBO3HbBIE TECTBI BBITTOJIHSIOTCS OYEHb
JIOJITO, HA UCTIPABJIEHUS Y BAC €CTh JIUIIb 1—2 MOTBITKU B /IEHb.

B peasbHOCTH OUeHb HEMHOTHE KOMITAHUU CO CJIOKHON MH(MPACTPYKTYPOIi BBIITOJIHAIOT
CKBO3HBIE TECTHI, KOTOPBIE Pa3BepPTHIBAIOT Bee ¢ #y.is. Bosee pactipocTpaneHHasI cTpaTe-
Ml CKBO3HOTO TECTUPOBAHUS BBITVIAUT TaK.

1. Bbl pasBeprbiBaeTe OKpysKeHuUe Mo Ha3BaHUeM test, MAKCUMaIbHO NPUOJIMKEHHOE
K TTPOMBITIIJIEHHBIM YCJIOBUSM, U JIeJIaeTe 3TO e/IMHOK/IbI. OHO OCTaeTCsT Ha TIOCTOSTH-
HOU OCHOBE.

2. Kaxzplii pas, KoT/ia Bbl BHOCUTE M3MEHEHHUE B CBOIO MH(PPACTPYKTYPY, CKBO3HOH TECT
ZesaeT cieaylolee:

a) IpuUMeHsdeT u3MeHeHne HHPPACTPYKTYPbl K TECTOBOH cpeie;

6) BBIMIOJIHSIET IPOBEPKY TECTOBOM cpe/bl (HapuMep, ¢ oMolnbio Selenium st
MIPOBEPKH BAIEro KoJa ¢ TOYKU 3PEHUS KOHEUHOTO MOJIb30BaTes ), 4UToObI ybe-
JIUTHCS B TOM, U4TO BCe paboTaer.

CMeCTHB CBOIO CTPATETHIO CKBO3HOTO TECTUPOBAHUS B CTOPOHY HHKPEMEHTAIbHBIX U3-
MEHEHUT, BbI YMEHBIIUTE KOJMIECTBO PECYPCOB, KOTOPHIE PA3BEPTHIBAIOTCS HA BPEMSI
IIPOBEPKH, € HECKOJIBKUX COTEH /10 JIUIITb TOPCTKH, 6JIaroiapst 4eMy Bl TECThI CTAHYT
6oJiee GLICTPHIMU U MEHeEe XPYTTKUMIL.

Kpome Toro, Takoii mogxo/ K CKBO3HOMY TECTHPOBAHUIO GOJIBIITE MOXO0K Ha TO, KaK 9TH
u3MeHeHus1 Oy/IyT Pa3BePTHIBATHCS B IIPOMBIILIEHHBIX YCJIOBUSIX. Baliie mpOMBIIIIIEHHOE
OKPY’KEHUE He CO3/[AETCS 3aHOBO MIPH KasKI0M OOHOBJIEHNH. VI3MEHEHUS IPUMEHSIOTCST
MOCJIEIOBATEIBHO, TOATOMY TaKO CTUJIb CKBO3HBIX TECTOB UMEET OTPOMHOE TTPENMYIIe-
CTBO: BBI MOJKETE YOEIUTHCST He TOJIBKO B KOPPEKTHOCTH PabOThI CBOEH MH(MPACTPYKTYPHI,
HO U B TOM, 9TO 1POUECC ee Pa3sepmuléanis PAOOTAET KaK CIeIyerT.

Hanpumep, 04eHb BasKHO IIPOBEPUTD, MOKHO JIM BHIKATHIBATH OOHOBJICHUS nHGpacTpyk-
TYpbL 6e3 IIPOCTOSI. Co31aHHbII BaMU MOJYJIb asg-rolling-deploy JOJIKEH ITOIEPIKI-
BaTh CKOJIB3SIINE PA3BEPTHIBAHUS C HYJIEBBIM BPEMEHEM MTPOCTOST, HO KaK 3TO TPOBEPUTH?
CrenanbHO 71 9TOro 00aBUM aBTOMATUYECKUN TECT.

Bam Oyzer 1oCcTaTOYHO BHECTU JIUIIb HECKOJIbKO UCIPABJIEHUI B TecT test/hello_
world_integration_test.go, KOTOPBII BBl TOJHKO UTO HATINCAJH, TAK KaK BHYTPHU
hello-world-app ncnoib3yeTcst MOLYJIb asg-rolling-deploy. /Iy Hauama HyKHO
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cjlesiaTh JOCTYITHOM ITepeMeHHyIo server_text B (aiiie live/stage/services/hello-
world-app/variables.tf:

variable "server_text" {

description = "The text the web server should return”
default = "Hello, World"
type = string

}

[Tepenatite aTy nepemeHHyt0 MOYJI0 hello-world-app B daiise live/stage/services/
hello-world-app/main.tf:

module "hello_world_app" {
source = "../../../../modules/services/hello-world-app"

server_text = var.server_text

environment = var.environment
db_remote_state_bucket = var.db_remote_state_bucket
db_remote_state_key = var.db_remote_state_key
instance_type = "t2.micro"

min_size =2

max_size =2

enable_autoscaling = false

}

B ckpumnTe mosb3oBaTeIbCKUX JAHHBIX MOYJIST hello-world-app MCTIOJNB3yeTCS ap-
TYMEHT server_text, T03TOMY TIPU KayK/IOM U3MEHEHUHU ITOU IMepeMEHHON TPONCXO0-
T pa3BepThiBaHUe ¢ (KaK MBI HajieeMCs ) HyJIeBBIM BpeMeHeM TpocTos. [IpoBepum
970, 1006aBMB B KOHell (aiina test/hello_world_integration_test.go, cpasy mocie
validate_app, elrie Oy CTaANIO TECTUPOBAHNA IO/ Ha3BaHueM redeploy_app:

func TestHelloWorldAppStageWithStages(t *testing.T) {
t.Parallel()

// CoxpaHAem ¢yHKLMIO B MEpemMeHHYW C KOPOTKUM UMEHeM,
// NpocTo 4TO6bl MpuMepbl C KOAOM 6biN10 Nlerye ymecTuTb
// Ha CcTpaHuuax 3TOW KHUTU.

stage := test_structure.RunTestStage

// Pa3BepTbiBaem BJI MySQL
defer stage(t, "teardown_db", func() { teardownDb(t, dbDirStage) })
stage(t, "deploy_db", func() { deployDb(t, dbDirStage) })

// PasBepTbiBaem npunoxexHne hello-world-app
defer stage(t, "teardown_app", func() { teardownApp(t, appDirStage) })
stage(t, "deploy_app", func() { deployApp(t, dbDirStage, appDirStage) })

// MNpoBepsem, paboTaeT nu hello-world-app
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}

stage(t, "validate_app", func() { validateApp(t, appDirStage) })

// PasBepTbiBaem hello-world-app 3aHoBO

stage(t, "redeploy_app", func() { redeployApp(t, appDirStage) })

Tenepsb peanusyiiTe HOBbIY MeTOI redeployApp:

func redeployApp(t *testing.T, helloAppDir string) {

}

helloOpts := test_structure.LoadTerraformOptions(t, helloAppDir)

albDnsName := terraform.OutputRequired(t, helloOpts, "alb_dns_name")

url := fmt.Sprintf("http://%s", albDnsName)

// HauuHaem npoBepATb pa3 B CekyHAy, BO3BpawaeT v NpuioxeHue 200 OK

stopChecking := make(chan bool, 1)

waitGroup, _ := http_helper.ContinuouslyCheckUrl(
t,
url,
stopChecking,

1*time.Second,

)

// ObHOBnAeM TeKCT cepBepa W pa3BepTbiBaeM 3aHOBO
newServerText := "Hello, World, v2!"
helloOpts.Vars["server_text"] = newServerText
terraform.Apply(t, helloOpts)

// TpoBepaem, pa3BepHyTa /M HOBaA BepcuA
maxRetries := 10
timeBetweenRetries := 10 * time.Second
http_helper.HttpGetWithRetryWithCustomvalidation(
t)
url,
&tls.Config{},
maxRetries,
timeBetweenRetries,
func(status int, body string) bool {
return status == 200 &&
strings.Contains(body, newServerText)
})
)

// 3aBepwaem npoBepKy
stopChecking <- true
waitGroup.Wait()

ITOT METO/I JIeJIAET CJIE/YIONIEE.

1. Ucnoapayet meTox http_helper.ContinuouslyCheckUrl u3 coctaBa Terratest,

4TOOBI 3aMyCTUTH B (DOHE FOPYTUHY (JIEMKOBECHBII MOTOK, YIIPABJISEMbIi CPenoil
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Boinosinenust Go), koropas pa3 B cekyuuy aenaer HTTP-3anpoc Tuna GET o URL-
azpecy ALB 1 mpoBajuBaeT TeCT TPH MOJTyUeHUH JE0OOTO 0TBETA, KPoMe 200 OK.

2. OOHOBJISIET TEPEMEHHYIO server_text, KOTOPasi BBITOJIHSIET terraform apply, 4TOOBI

MHUIMMNPOBATDH CKOJIb3AIIEE pa3BEPThIBaAHHE.

3. Ilo 3aBepHieHn pa3BEPTbIBaAaHUA y6e>1<1[aeTCH B TOM, 4YTO CEPBEP BO3BPAllA€T B BN/E

OTBeTa HOBOE 3HaueHue server_text.

4. OcraHaBauBaeT ropyTUHY, KoTopas HenpepbiBHO 11poBepsier URL-anpec ALB.

Ecsm mocae 3amycka aToT TecT OM/IET 0 3aKJII0UNTENTbHON CTa i , BBl YBUANTE, KaK
HernpepbiBHbie HTTP-Bo130B6I THa GET k URL-anpecy ALB naunyt uepenoBarbcest
C BBIBOJIOM KOMaH]IbI terraform apply HaIIErO CKOJIb3SIIIETO PA3BEPTHIBAHUS:

$ SKIP_teardown_db=true \
SKIP_teardown_app=true \
go test -timeout 30m -run 'TestHelloWorldAppStageWithStages'

(..)

Making an HTTP GET call to URL

http://hello-world-test-thlMBF-168938547.us-east-2.elb.amazonaws.

Got response 200 and err <nil> from URL at

http://hello-world-test-thlMBF-168938547.us-east-2.elb.amazonaws.

Making an HTTP GET call to URL

http://hello-world-test-thlMBF-168938547.us-east-2.elb.amazonaws.

Got response 200 and err <nil> from URL at

http://hello-world-test-thlMBF-168938547.us-east-2.elb.amazonaws.

(..)

Running command terraform with args
[apply -input=false -lock=false -auto-approve]

(...)

Making an HTTP GET call to URL

http://hello-world-test-thlMBF-168938547.us-east-2.elb.amazonaws.

Got response 200 and err <nil> from URL at

http://hello-world-test-thlMBF-168938547.us-east-2.elb.amazonaws.

Making an HTTP GET call to URL

http://hello-world-test-thlMBF-168938547.us-east-2.elb.amazonaws.

Got response 200 and err <nil> from URL at

http://hello-world-test-thlMBF-168938547.us-east-2.elb.amazonaws.

(...)

PASS
Ok terraform-up-and-running 551.04s
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YcnenHoe MpoxoKaeHNe 9TOTO TecTa 0O3HAYAeT, UYTO MOy hello-world-app u asg-
rolling-deploy, Kak u 00elaJ0Ch, CIIOCOOHDI BBIIOJIHATD CKOJIb3AIINE Pa3BePThiBa-
HUS ¢ HYJeBbIM BpeMeHeM mpocTosi! Kaxaplii pas, Korjaa Bail CKBO3HOM TeCT BHOCUT
MHKPEMEHTAJIbHOC N3MCHEHME B BAIlly TECTOBYIO CPE/Y, Bbl MOKETE NCIIOJIB30BATD ITY
cTpareruto, YToObl yOEIUThCS B TOM, YTO PasBepThIBAHUE He co3aeT repeboes B pabore.

Apyrve noaxoabl K TECTUPOBAHUIO

Boubiras yacTe 9T0I TJ1aBbI ITOCBSIIEHa aBTOMAaTHYECKUM TecTaM Ha ocHoBe Terratest,
HO CYIIECTBYIOT JIBa JIPYTUX I0JX0/la K TECTUPOBAHMIO, KOTOPbIEe He TIoMellaeT UMeTh
B CBOEM apceHase:

Q cTaTUYecKuid aHaJIn3;

0 TecTUPOBaHUE CBOWCTB.

[To anasioruu ¢ TeM, Kak pa3Hble BUbI aBTOMATUYECKUX TECTOB (MO/IYIbHbIE, MTHTETPA-
LUOHHbIE, CKBO3HbIE) HALIEJIEHbI HA Pa3Hble BIAbI OIIMOOK, KaXK bl 13 9TUX IIOAX0I0B
[IOMOTAET BBISIBUTH PasHble IPOOJIEMbI, TIOITOMY IS TOJYYEHIS MaKCUMAJIbHbBIX pPe-
3yJIbTaTOB UX JIYUIIIe UCIIOJIH30BaTh COBMeCcTHO. 110 ouepenu paccMOTPUM 3TU HOBBIE
KaTeropuu.

CTaTnMyeckuin aHanms

Cy1ecTByeT HeCKOIBKO HHCTPYMEHTOB, KOTOPBIE YMEIOT aHATM3UpoBaTh Koft Terraform
6e3 ero 3amycka. Pacckaxy Tpo OCHOBHBIE.

Q terraformvalidate. JTa KOMaHIa BCTpO€Ha B Terraform, ¢ ee MOMOIIBIO B KOJE
MOKHO MCKaTh CUHTAKCHUYeCKHe OIMOKM 1 OlledyaTKu (HEMHOTO HAITOMUHAET KOM-
MTUAJIATOP).

Q tflint (https://github.com/wata727/tflint). «JIunteps» aus Terraform, KoTopkIil MOKET
[IPOCKAHUPOBATH Balll KO/ B MOMCKAX PACIIPOCTPAHEHHBIX OIMIMOOK U MOTEHI[HATbHBIX
1pobJieM Ha OCHOBE BCTPOEHHBIX TIPABUIL.

Q HashiCorp Sentinel (https://www.hashicorp.com/sentinel). DpeiiMBOPK THIIA «ITOJUTHKA
KaK KOjl», KOTOPbIil MMO3BOJISIET CIEAUTH 38 COOJMIOJICHUEM TIPABUI B Pa3HbIX T1PO-
nykrax HashiCorp. Hamnpumep, Bbl MOJKeTe CO3/1aTh HOJUTHKY, COTJIACHO KOTOPOI
BaM HeJib3st Oy/IeT co3/[aBaTh B CBOEM KOJIe ITPABUJIA TPY B HE30MaCHOCTH, KOTOPbIE
paspemianT UCXOoAdIIne cCoeJUHEHN ¢ ©0.0.0.0/0. Ha MoMeHT Hanmcanus aTou
kauru Sentinel MOKHO KCIOIB30BaTh TONBKO B cBske ¢ npoaykramu HashiCorp
Enterprise, sxiouast Terraform Enterprise.
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TecTupoBaHME CBOWNCTB

Cy1iecTByeT TebIi Psiji CPEACTB TECTUPOBAHMS JIJISI TIPOBEPKU OTIPE/ICJICHHBIX «CBOHCTBY
Barieit UH(PPACTPYKTYPbL:

kitchen-terraform (https://github.com/newcontext-oss/kitchen-terraform);

rspec-terraform (https://github.com/bsnape/rspec-terraform);

a
a
QO serverspec (https://serverspec.org/);
QO inspec (https://www.inspec.io/);

Q

goss (https://github.com/aelsabbahy/goss).

BOJIBIIUHCTBO 3TUX UHCTPYMEHTOB MPEIOCTABISIIOT NPEOMEMHO-0PUCHMUPOBAHHBLLL
asvik (domain-specific language, DSL) 1151 ipoBepKy pasBepHyTOI BaMi MH(PPaCTPyK-
TYPBI HAa COOTBETCTBUE KAKOTO-TO poja crenudukanuu. Hanpumep, ecam Bbl TeCTH-
pyere moayJib Terraform, kotopbiii passeprbiBaet cepsep EC2, MOKHO HCIOIB30BATh
CJIe/LY IO KOJI /ISt inspec, 4TOObI TPOBEPUTH, UMEET JIM TOT CEPBEP MOAXOAIINE
mpaBa /IS IocTyna K onpeesaeHHbIM (aiisiaM, yCTaHOBJIEHBI JIM Y HETO KOHKPETHBIE
3aBUCHMOCTH U TIPOCJTYITUBAET JI OH 3a[aHHbBII TTOPT:

describe file('/etc/myapp.conf') do
it { should exist }
its('mode') { should cmp 0644 }
end

describe apache_conf do
its('Listen') { should cmp 8080 }
end

describe port(8080) do
it { should be_listening }
end

[Tpeumy1tiiecTBO 3THX UHCTPYMEHTOB B TOM, UTO s13bIKM DSL, TOMIMO CBO€Il JIaAKOHUY-
HOCTH ¥ IPOCTOTHI B MICIIOJIb30BAHNH, TTpeIarafoT aG(eKTUBHBIN [eKIapaTUBHBIN
c1rocob TPoBEPKH GOJBIIOT0 KOJUYECTBA CBOMCTB MHPPACTPYKTYPHL. DTO OTIUIHO
HOAXOIUT sk COBJIONEeHNs cricKa TpebGoBaHmii, B 0COOEHHOCTH TeX, KOTOPbhIE Ka-
CaloTCs CTaHAAPTOB U MPaBoBbIX HOPM (Bpoje crangapTa PCI niu 3akona HIPAA).
HemocTaTkoM aTHX MHCTPYMEHTOB SIBJISETCS TO, UTO /laske TTOCJEe YCHENTHON Tpo-
BEPKU BCEX CBOMCTB Ballla MHPPACTPYKTYpa MoXKeT He pabortaTs! 711 cpaBHEHMS,
4TOOBI IIPOTECTUPOBATE TH JK€ CBOWCTBA € TOMOIIBIO Terratest, BaM IPUILIOCH ObI
BoiostasATh HTTP-3anpockr k cepBepy u IpoBepsTh, BO3BPAIIAET JIU TOT OKUIAEMbIe
OTBETHI.
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Pe3ome

B mupe nngpactpyKTypbl Bce OCTOSIHHO MeHsieTcs. He cTosT Ha MecTe 1 TaKue UHCTPY-
menThl, kKak Terraform, Packer, Docker, Kubernetes, AWS, Google Cloud, Azure u zp.
ITO 03HAYAET, YTO MHPPACTPYKTYPHBII KO O4eHb OBICTPO TEPSIET CBOIO AKTYaTbHOCTD.
Vmn, TOBOPST APYTUMMU CJIOBAMME: UHDPACTPYKMYPHBLEL KOO 6€3 A8MOMAMUUECKUX MeCmo8
MOJICHO CUUTNATY HEUCNPACHIM.

IT1o oiHOBpeMeHHO U ahopusM, U OyKBajdbHOE yTBepsKAeHNe. Kaskabiii pas, Koraa
s1 6epych 3a HanucaHue nHGPACTPYKTYPHOTO KOJIa, IPU HEPEXO/E K aBTOMATHIECKUM
TecTaM HEMUHYEMO BCILIBIBAET MHOKECTBO HEOUEBHUIHBIX TPOGIeM. I HEBasKHO, CKOJIBKO
YCYUTHIA 5T TIepel STUM MOTPATIIT Ha pehakTOPUHT, PYIHOe TECTUPOBaHUE U pazbop Koma.
Kora BbI HaX0MTE BPEMS /IJIT aBTOMATU3AIIUHY TIPOIIECca TECTUPOBAHNS, TOUTH BCET/IA
MTPOMCXOJIAT KaKasi-TO Marksl U BaM YaeTCsT BBIIBUTH TPOGIEMBI, KOTOPbIE BbI OBl CAMU
HUKOT/Ia He HAILIN (2 BOT BAlll KJIMEHTHI — JIETKO). [I[pruemM oHM HaXOAsTCS He TOJbKO
P TIePBOM J00ABJIEHII AaBTOMATHYECKUX TECTOB, HO U C KaXK/IOH mocaeaytomeil ¢hu-
Kcarnuel Koa, ocobeHHo 10 Mepe mameneHnst Mupa DevOps BOkpyT Bac.

ABTOMAaTHYECKNE TECTBI, KOTOPLIMU ST OCHACTUJI CBOM MHMPACTPYKTYPHBIH KO/, HAIILIN
omubOKN He TOJTBKO B MOeit MH(MPACTPYKTYPe, HO M B UCTOTb3YEMBIX MHOW HHCTPYMEH-
Tax, BKJIIOuUas HerpusBuanbhbie npobaembl B Terraform, Packer, Elasticsearch, Kafka,
AWS u 1. 1. Kak oka3bIBaeT 3Ta ry1aBa, HalllCcaHe aBTOMAaTUIeCKIX TECTOB — 3aHIATHE
HEmpocToe, TpedyIiolee 3HAYNTENbHBIX yeuuit. Ere 60bire yCHUanii yXoauT Ha Ux
HOJJIEPIKKY 1 0OecIiedeHre Ha/[e’kKHOCTH 32 CYET JOCTATOYHOTO KOJINYECTBA TOBTOPHBIX
HOTIBITOK. A caMoe CJI0KHOE — MO/IEPKIBATD B OPSIZIKE TECTOBYIO CPELY, 4TOOBI KOH-
TPOJIUPOBATh cBoU pacxojbl. Ho ono Toro crour.

Hanpumep, xora st paboTaro Hajl MOYJIEM JIJisl PA3BEPTHIBAHUST XPAHUJIHIIA JTaHHBIX,
mocJie KKIoN puKcanuu Koja B PEIO3UTOPUU MOU TECTBI CO3AIOT IECSITOK KOMUN
9TOTO XPAHUJIWINA C PA3HBIMU KOH(MUTYPAIISAMH, 3aMUCHIBAIOT ¥ CYMTHIBAIOT JaHHBIE,
oCJIe Yero yAaasaioT Bee 910, Kakmoe ycrenHoe mpoxoskeHne 9THX TECTOB aeT MHe
JKeJIE3HYI0 YBEPEHHOCTD B TOM, YTO MOI1 KOJI Io-TipeskHeMy paboTaet. ITo MeHblIell Mmepe
OHM TI03BOJISIIOT MHE JIYUIIle CTTaTh. Te Yachl, KOTOPbIE 5T TOTPATHJI HA JIOTHKY TIOBTOPHBIX
MOIBITOK U OTJIOKEHHYIO COTJIACOBAHHOCTD, KOMIIEHCUPYIOTCSI T€M, UTO MHE He TIPUXO0-
JATCS IOJHUMATHCA IOCPEAU HOUM U3-3a 11epeboes B pabore.

Y 3TOW KHUI'M TOXKEe eCTb TecCTbl!

[ns BCex NpuMepoB Kofa B 3TON KHUIe TOXe NpeaycMOTPeHbl TecTbl. Becb npea-
CTaBMEHHBbIN 34eCb KOA U TECTbI K HEMY MOXHO HalTW no agpecy github.com/brikis98/
terraform-up-and-running-code.
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B 71011 ry1aBe BBI MO3HAKOMUJINCH C OCHOBHBIMU TMPUHITUIIAMU TECTUPOBAHUS KO/
Terraform, BKJIouas KJIo4eBble MOMEHTBI.

Q Tecmuposanue xooa Terraform we moxcem npoxodums 10KaivHo. B CBA3M ¢ 9TUM J1UIs1
PYYHOTO TeCTUPOBAHUSA IPUXOINUTCA PA3BEPThIBATH HACTOLIINE PECYPCHI B OJ{HOM
MJIN HECKOJIbKUX M30JIMPOBAHHBIX CPeJIax.

Q YmobbL depacamsv pacxoovl nod KOHMPOIEM, PE2YAIPHO YUCTIUME CEOU U30LUPOBAHHBLE
cpedvl. B IPOTUBHOM cJlydae Ballld PECYPCHI CTAHYT HEYIIPABJISIEMBIMU U PACXO/IbI
BBIILYT U3-T1071 KOHTPOJIS.

Q Bot ne mosceme nposodums uucmoe mecmuposanue xoda Terraform. Tlostomy Bce
ABTOMATUYECKOE TECTUPOBAHUE JO0JIKHO ITPOUCXOUTD € IOMOIIBIO KOZIA, KOTOPBI
pasBepThIBAET PeasibHble PECYPChI B OJIHON MM HECKOJIBKUX U30JIMPOBAHHBIX Cpe/laX.

Q Bce sawu pecypcwr donrcivl Goims pasdenenvt no npocmpancmeam umer. ITo rapat-
TUPYET OTCYTCTBUE KOH(MIMKTOB MEXKAY HECKOJIbKUMU TECTaMU, 3alyIeHHBIMU
HapaJLIeJIbHO.

Q Yem menvuie Man]lu, mem.ieeue u 6bzcmpee ux mecmuposamso. ITO O/IVH N3 KJIIOYEBbIX
BbIBO/IOB TI'JIaBbI 6, HO OH CTOMUT TOTIO, 4yTOOBI ITOBTOPUTD €TI0 €lIe pa3: 4YeM MEHbIIE
MOYJib, TEM JIETYE €TI0 CO3/1aBaTh, HOAAEPKHUBATDH, UCIIOJb30BaTh U TECTUPOBATD.

B ruaBe 8 BBI y3Haere, Kak BHeAPpUTDH Koj Terraform u aBToMarndyeckue TeCThbl B pa-
6ounii mpottecc Bateit kKoMaHbl. Cpein MPOYero Mbl PACCMOTPUM YITPABJICHIE OKPY-
JKeHUSIMHU, KOHPUTYPAIUAIO MPOIECCOB HETTPEPHIBHOW WHTETPAIIMN U HETIPEPBIBHOTO
pa3BepTHIBAHUS U T. [I.



Kak ncnonb3oBaTth Terraform
B KOMaHAae

Yrenue KHUTH 1 pa3bop MPUMEPOB KOJa — 3TO TO, YeM OOBIYHO 3aHUMAIOTCS B OJTH-
nouky. Ho B peambrocTu Bbl 6yere paboTaTh B KOMaH/IE, YTO CO3/AET MENbIH ST
HOBBIX TPobeM. BodmoskHo, mpugeTcst yOeKaaTh CBOIO KOMAHIY B MEPEXOje Ha
Terraform u apyrue nuncrpymentst [aC. Bol, BeposaTHO, OygeTe UMETh JeJ0 ¢ MHO-
JKECTBOM JII0/IeH, KOTOPbIe OJHOBPEMEHHO IBITAIOTCA MOHATD, UCIIOJb30BAaTh U MO-
IudUIIMPOBaTh HamKMcaHHbIi Bamu Koj Terraform. Bam Takske HY:KHO TIPUIAYMaTh,
Kak wHTerpupoBaTh Terraform B Baut cTek TEXHOMIOTUH 1 B pabounii poriece Bareit
KOMITaHUN.

B a10ii raBe Mbl OAPOOHO PACCMOTPUM KJIIOUEBBIE MTPOIECCHI, KOTOPBIE BbI JOJKHBI
HAJIaJINTh, YTOOBI Ballla KOMaH/a CMOTJIa ucnosib3oath Terraform u TaC.

Q Buexpenue konuenuuu «<uHGpacTpyKTypa Kak Ko» BHYTPU KOMaH/IbL.

Q [Iporiecc pasBepTbiBaHUs KO/ TPUIOKEHUH.

QO IIpouecc passepTbiBanusa UHMPACTPYKTYPHOIO KOAA.

a O6'I)EI[I/IHGHI/I€ OTAE/IbHBIX 9JIEMEHTOB.

HOC]IQI[OBB.TE]II)HO HpOfIlIeMCH 10 Ka)K,Z[Oﬁ N3 9THUX TEM.

Mpumepbl koaa

HanomuHato: Bce NpyuMepbl Koaa As STOW KHUMM MOXHO HalTu no aapecy github.com/
brikis98/terraform-up-and-running-code.
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BHeapeHue koHuenuuu IaC BHYTpU KOMaHAbI

Ecau Bama koMan/ia IpyBbIKJIA YIIPABJIATH BCell MHMPACTPYKTYPOl BPYUYHYIO, IIEPEX0/L
Ha KoHIenio [aC He OTPaHMYNTCS MPOCTHIM 3HAKOMCTBOM C HOBBIM MHCTPYMEHTOM
WM TexXHosiorneit. Bam npugercss UBMEHUTD KyJIbTYpy U paboune Tmporecchl B Bariei
KOoMaHjie. ITO 3a/[a4a He U3 MPOCTHIX, 0OCOOEHHO B HOMBITUX KOMIAaHUAX. [[0CKONBKY
KyJIbTYpa U IIPOLECChl BHYTPU KA /101 KOMaH/bl HEMHOI'O Pa3/InyaloTcsl, yHUBEPCAJIb-
HBIX HHCTPYKIIUH TIOMPOCTy He cyiiecTByeT. OfHAKO CIIELYIONIIE COBETI OY/IyT MOJIE3HbI
B GOJIBIITMHCTBE CUTYAITHIA:

Q ybeauTe CBOE HAYAIBCTBO;
QO caemaiiTe mepPexo MOCTEMEHHBIM;

Q Jaiite cBoeil KOMaH/Ie BpeMst Ha 0OyJeHue.

Ybepute cBoe Ha4yanbCTBO

S1 wacTo HAGJIOAN BTY CUTYAI[MIO BO MHOTMX KOMITAHUSX: Pa3pabOTUUK OTKPbIBAET
niist cebst Terraform, BIOXHOBJISIETCST BOSMOKHOCTSIME 9TOH TEXHOJIOTHHU, TIPUXOIUT Ha
paboTy B3BOITHOBAHHBIH, TTOTHBIH 9HTY3Ma3Ma, pacckasbiBaet o Terraform BceM BOKPYT...
a HAYaJbHUK TOBOPHUT «HeT». KOHEUHO, 5TO pa30yapoBbIBaeT U 00ECKYPaKUBAET pas-
paborunka. [Touemy 511 TPEUMYIIECTBA BUIHBI He BeeM? Mbl MOT/in GbI BCe aBTOMATH-
supoBaTh! Mbl Moruu 6bI H36€KaTh CTOJMBKUX o1nbok! Kak eliie BBIIIATUT BECh 9TOT
TexHnueckuit oar? Kak Bce BOKPYT MOTYT ObITh HACTOJIBKO CJIETIBIMU ?

ITpo6rema B TOM, YTO 32 BCEMU MPENMYTIIECTBaMU OT BHeApeHs cpencts [aC, Takux Kak
Terraform, aToT pa3paboTurK He BUAUT 1IEHY, KOTOPYIO TIPUETCs 3ariaTuThb. [puseaem
HECKOJIbKO IIPUMEPOB.

Q Pasnwii yposens naswvixos. Ilepexon va IaC Gyner 03HavyaTh, 4TO BAIIUM CHCTEMHbBIM
AIMAHICTPATOPAM MPUJETCS TPATUTH OOJIBIITYIO YaCTh CBOETO BPEMEHH Ha HAITHCAHUE
Gonbimx 06beMoB Koga: MogyJieit Terraform, Tectos Ha Go, penenrtos miss Chef u T. .
HexoTopble 13 HUX BIIOJIHE CYACT/IMBbI IPOrPAMMUPOBATH AHSIME HATIPOJIET U C PA0-
CTBIO BOCIIPUMYT U3MEHEHUST, HO JJIst IPYTUX TOT Mepexol OyaeT TsukesbiM. MHorne
OllepaliOHHbIe MHKEHEPhI U CHCAAMUHBI IIPUBBIK/IN BHOCUTh U3MEHEHMs BPYYHYIO,
BO3MOYKHO, C IEPHOANYECKUM UCIIOIb30BaHNEM HEOOIBIINX CKPUIITOB; BMECTO 9TOTO
UM HIPUIETCS TIePeKBAIN(UIUPOBATHCS B IOJHOLEHHBIX Pa3pabOTYMKOB, 4TO 110~
TpebyeT U3ydeHus 1[eJIOT0 Psijia HOBBIX HABBIKOB (MJIM [TOMCKA HOBBIX PaOOTHHUKOB).

Q Hoswvie uncmpymenmot. PazpaboTauku MpoOrpaMMHOTO 06eCIIeUeHUsT MOTYT MTPUKH-
MeTh K MHCTPYMEHTaM, KOTOPbIe OHU MCIIOJIB3YIOT. IHOT/Ia TaKas IPUBEPIKEHHOCTh
CTaHOBUTCS IIOUTH PEIUIHO3HOI. Kaskaplil pas, Koraa Bel BBOAUTE B 00MXO0/] HOBbII
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UHCTPYMEHT, OIHU Pa3paboTuuku OYyyT B BOCTOPTE OT BO3MOKHOCTU U3YYUTH UTO-
TO HOBEHBKOE, a JPyTHe IPEAIIOUTYT yKe 3HAaKOMble UM TEeXHOJIOTUU U ¢ HEOXOTOM
OTHECYTCS K HEOOXOUMOCTH TPATHTh OOJBINOE KOJTUYECTBO BPEMEHY 1 9HEPTUU HA
W3yYeHNE HOBBIX SI3BIKOB M METO/IUK.

Q Hsmenenue obpasa mvuunenus. ECiv dieHbl Baleil KOMaHIbI IOJITOE BPEMST YITPABJIs-
10T UHGPACTPYKTYPOU BPYUHYIO, OHU Y>K€ TTPUBBIKJIN BHOCUTD U3MEHEHUS HANPAMYIO:
HaIpUMep, ITyTeM BbITIOJTHEHNS KoMaH 1l Ha cepBepe 1o SSH. [lns nepexoza Ha [aC
HYJKeH C/IBUT B 00pase MbIIICHUST: BCE U3MEHEHUSI BHOCSITCST 0N0CPeJ08aHHO — CHA-
Jasia Bbl PeJJAKTUPYETe U COXPAHsIETe CBOI KOJI, a 3aT€M BaIllU [TPABKY IIPUMEHSTIOTCS
KaKHUM-TO aBTOMATHUYECKUM TIpotieccoM. Takoii yposeHb abCTpaKIuu IIOHPABUTCS HE
BceM. [Tpu BBIIOTHEHUY TIPOCTHIX 33/1a4 OH GY/IET KazaThest GoJiee ME/ITIEHHBIM, YeM
IPSMOI TTO/IX0JT, 0COOEHHO KOT/Ia BBI BCe elile uydaere HoBoe cpeactso 1aC u He
yMeeTe HCII0Jb30BaTh €r0 3 PEeKTHBHO.

Q HUsdepacku ynyuennotl 6v1200vt. VIHBECTUPYST BPEMST U PECYPCHI B OJIUH TIPOEKT, BbI
KOCBEHHO obiesisiere Apyrre MpoekThl. Kakne us HUX MPUAETCS TIPUOCTAHOBUTD,
uroObI MUTPUpPOBaTh Ha [aC, 1 HACKOJIBKO OHU BasKHbI?

HexoTopbIxX 4eHOB Baleii KOMaHIBl 3TOT CIHCOK TOJIBKO moa3anopnut. Ho MHOTHE
NIpyTHe, BKIIOYAs Ballle HAYaJbCTBO, TSKEJIO B3JIOXHYT. V3ydyeHrne HOBBIX HAaBBIKOB,
OCBOEHIE HOBBIX UHCTPYMEHTOB U MPUHSITHE HOBOTO 00pasa MBIIIJIEHUST MOKET TTOWTH
Ha TOJIb3Y WX NTPOBAIUTHCS, HO OTHO U3BECTHO HABEPHSIKA: 32 BCE 9TO TIPUAETCS 3a-
mwiatuth. [lepexox Ha TaC — cyiecTBeHHOE BIOKEHME, KOTOPOE, KaK U JII060€ IPYTOE,
UMeeT MOTEHITUATBHBIE TIJIIOCHI 1 MUHYCBI.

Barre HagambctBO 6y/IeT 0COOEHHO 0HECTTOKOEHO N3MEPKKAMU YITYIEHHON BBITO/BI.
OpnHa 13 KIT0YeBBIX 00sI3aHHOCTET JII0O0TO PYKOBOINUTEIST — CIAEINTH 3d TEM, YTOOBI
KOMaH/[a paboTajia Hajl CaMbIMK IPUOPUTETHBIME MpoeKTamMu. Koria BbI IPUXOKUTE
U HAuMHAeTe BOCTOPIKEHHO PaccKasbiBath 0 Terraform, Bair HauaTbHUK MOJKET [yMaTh
npo cebs: «O HeT, 9TO MOXOKe HA OTPOMHOE HAYMHAHNE, CKOJIBKO BPEMEHU 9TO 3ali-
MeT?» DTO He 03HAYAET, 4TO eMy HermoHsTHBI Bo3MoskHocTu Terraform. TIpocto Bpems,
MOTPaYeHHOE Ha ATY TEXHOJOTHIO, MOTJIO OBl YIITH Ha Pa3BepThIBAHNE HOBOTO MTPUIIOKE-
HUSI, 0 KOTOPOM Y’K€ HECKOJIBKO MECSIIEB TIPOCUT KOMAaH/IA, 3AHNMAIOTIASICST TTOMCKOM,
win Ha noarotoBky K ayauty PCI (Payment Card Industry), uiu Ha pacciemnoBanue
nepeboeB B paboTe, CAYYUBITUXCS HA TPONLION Hegene. [10aToMy, ecaii BBl XOTUTE
y6enTh CBOE HAYATLCTBO B TOM, UTO Ballla KOMaHIa J0JUKHA BHeApUThH v cebst 1aC, mpo-
JIEMOHCTPUPOBATD IIEHHOCTD HTON TEXHOJIOTHH HE0OCTATOYHO. BbI IOKHBI TIOKA3aTh,
YTO MOJTb3a, KOTOPYIO OHA TIPIHECET Balllel KOMaH/Ie, TEPEBENTIBAET BBITOY OT JTIOOBIX
JIPYTHX TIPOEKTOB, KOTOPBIMHU BbI MOTJIU OBl 3aHUMATHCSI B 5TO BPEMSI.

O,ZII/IH 13 HauMeHee 3(1)(1)8KTI/IBHI)IX CHOCO6OB, KaK 9TOro MO>XHO lIO6I/ITbC§I, 3aKJro4va-
€TCA B IIepedyrcjaeHnn BO3MO’KHOCTEN Balllero JIo0MMOro cpeacrBa IaC. HaHpI/IMep,
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uncrtpyment Terraform mexmapaTUBHBIA, HOALEPKUBAET pasHble 00JaKa 1 UMEET OT-
KPBITBII UCXOAHBIA KOZA. DTO OfHA U3 MHOTUX CUTYalMii, Korga pa3paboTdynuKaM eCTh
yeMy MOYUYUTHCS Y KOJIJIET U3 OT/ea MPO/Iask. BoJbIIMHCTBO MPO/IABIIOB 3HAIOT, YTO
JUIST TIPOJIAKY TIPO/TYKTOB HE CJIEIYeT COCPeIOTaunBAThCS HA MX TEXHUYECKUX BO3MOJK-
HocTaX. OCHOBHOe BHUMAaHMeE JIydllie YeJsITh TPEeuMYIIecTBaM: TO eCTh BbI JJOJKHBI
TOBOPHUTD HE O TOM, UTO MOXKET /IeJIaTh TPOAYKT («ITPOAYKT X MOKET ZIeJIaTh Y» ), a 0 TOM,
YTO MOJKET JIeJIaTh Balll KJIUEHT ¢ TIOMOIIBIO 3TOTO MPOAYKTa («BBI MOKeTe JeaaTh Y,
UCIIOJTB3YsT TPOAYKT X!» ). IHBIMU CJIOBaMU, MOKAKUTE KJINEHTY, KAKUE Y/IUBUTEIbHbIE
BO3MOJKHOCTH TIPEJOCTABJISIET BAIIl TPOIYKT.

Harnpumep, BMecTo TOro 4To0bl pacCKasbiBaTh CBOEMY HAYaJIbHUKY O JeK/JIapaTHBHOCTH
Terraform, ybeaure ero, 4To Balia KOMaHIa CMOKET OBICTPEE CIPABJISTHCS C IPOEKTAMIL
BMecTo pasroBopoB 0 MOALEPKKE PasHbIX 00IaKOB PACCKAKUTE O AYIIEBHOM CIIOKOIi-
CTBUU, KOTOPOE 0OpeTeT Balll HauaJbHUK, 3Has O TOM, YTO IOTEHIMAIbHbIA IIepexos
€ O/IHOTO ObJTaKa Ha Apyroe He MOTpedyeT 3aMeHbl BCEro MHCTpyMeHTapus. 1 BMecTo
0OBSICHEHUST IPEUMYIIECTB OTKPBITOTO KOJIA TOMOTUTE CBOEMY HAYalbHUKY OCO3HATD,
HACKOJIBKO Ipolle OYAeT UCKATh HOBBIX pa3paboTYNKOB cpeau OOJIbIIOTO U aKTUBHOTO
coobmectBa Open Source.

WNnmocTpanus NpenMyIecTs MHOCTYKUT OTAUIHBIM HadasroM. OXHAKO CYIIecTByeT
etie 6osiee a(HeKTUBHAS CTPATETUs, U3BECTHASI CAMBIM JIyUIIINM TIPOJIaBIaM: (OKyCH-
posanue Ha nipobsiemax. Ecii monaburofaTh 3a TeM, Kak yMeJIbIi MpojiaBelt o6Imaercst
C KJIMEHTOM, MOKHO 3aMETUTH, YTO GOJIBINTYIO YaCTh PA3TOBOPA OH BBICTYIAET B POJIH
CHTYTITATEIsT, THITASICh MOHATH OHY KOHKPETHYIO BETh: KAKyIl0 KII0YEBYIO TPOOIEMy
TIBITAETCST PemuTh KianenT? Kakast y Hero ocHoBHas «6oJieBast Toukas ? Jlyuriie mpo-
JIaBIIbI TIBITAIOTCST PELIUTE TPOOJIEMBI CBOUX KJIMEHTOB, a HE TIPOJIaTh UM KaKUe-TO BO3-
MOKHOCTHU WJIU TIpenMyIecTBa. Ecam Tak mosrydaercs, 4To MpeyioKeHHOoe perieHne
BKJIIOYaeT B cebs OJIMH U3 TPOJYKTOB MPOJABIA, 9TO, KOHEUHO, TIJII0C, HO OCHOBHOE
BHUMAaHWE YIEJSIeTCs PEIIEHUT0 TTPOOIIEM, a He TPO/ake KaK TaKOBOH.

IToroBopure o CBOUM HaYaJbHUKOM U IIOIBITANTECH IIOHATH HanboJIee BasKHble [IPO-
GJ1eMBbl, HaJl KOTOPBIMU OH paboTaeT B 9TOM KBapTaJie WK Toay. MosKeT OKasaThes, 4To
nX Hestb3s permuTh ¢ momonibio [aC. U ato Hopmassro! Bo3aMoskHO, 13 yCT aBTOpa KHUTH
o Terraform sTo PO3BYYUT Kak epech, HO TexHo 0TI [aC HYKHBI HE BCeM KOMaH/IaM.
Mx BHeppeHue TpeOyeT OTHOCUTETHHO OOJIBITUX 3aTPAT, KOTOPbIE B [OJTOCPOUHOI
HepPCIeKTHBE MOIYT OKYIIMTLCS, a MOryT 1 HeT. Hanpumep, eci Bbl paboTaere B KPo-
HIEYHOM CTapTarie ¢ OJIHUM CUCTEMHBIM aJIMUHUCTPATOPOM, WJIU MUIIIETE TTPOTOTHUII,
KOTOPBII MOKeT ObITh BHIOPOIIIEH Yepe3 HECKOIbKO MECAIEB, UM IIPOCTO 3aHUMAETECh
CTOPOHHUM TIPOEKTOM B CBOE Y/IOBOJIBCTBUE, YIIPaBjIeHne NHGPACTPYKTYPOI BPYIHYIO
4acTo ABJSETCS MPaBUIbHBIM BbiGOpoM. MHoTa, faxe eciu Texrosoruu IaC orainuno
MOXOSAT JIJIsI Balllell KOMaH/Ibl, TePexXo/l Ha HUX MOKET UMETh He CaMbIil BHICOKUI
[IPUOPUTET, TIOITOMY, YUIUTBIBASI OTPAHUYEHHbIE PECYPCHI, JIyUIlle COCPEOTOUUTHCS Ha
JIPYTUX TTPOEKTaX.
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Ecsit BbI Bee ke 0OHAPYIKUTE, YTO OJHY U3 KJIIOUYEBBIX MPOOJIEM, ¢ KOTOPBIME OOPETCST
Balll HAYaJbHUK, MOXKHO PEIUThb ¢ TToMoInpio [aC, mokaxknte emMy, Kak 9TO MOXKET BbI-
rusizieth. IpecTaBbTe, K IPUMEPY, UTO OJIHA U3 TAKKX MTPOOJIEM — YBeJNUEHUE BDEMEHU
MOCTYIHOCTH. B mocreiame MecsIibl y Bac TIPOM30TILI0 MHOKECTBO TrepeboeB B paboTe
€ MHOTOYACOBBIMU ITPOCTOSIMU; BAIN KJIMEHTHI HEZIOBOJIbHBI, @ TeHePAJIbHBIN TUPEKTOP
He JIaeT CIYCKY BallleMy HaYaJbHUKY, eKeTHEBHO HABEIBIBASACH, YTOOBI TPOBEPUTH
cocTosiHuE Jies. Bbl Havamu ucciaeoBaTh mpobaeMy 1 06HAPYKUIN, YTO TOJTOBUHA
riepeboeB BbI3BaHA YETOBEYCCKIM (DaKTOPOM BO BPEMsI Pa3BEPTHIBAHUS: IPEIMTOTIOKIM,
KTO-TO CJIy4YalHO IIPOILYCTHJI BaXKHDBIM 9Tall IIPOllecca BbIKATbIBAHU, KTO-TO Hellpa-
BUJIBHO CKOH(MDUTYPUPOBAT cepBep UM MHOPACTPYKTYpa (PUHAIBHOTO TECTUPOBAHUS
He COBIIJIajIa ¢ TeM, 4TO y Bac ObLJIO B IPOMBIIIIEHHON Cpe/ie.

Terepb BMECTO PacCKaszoB 0 BO3SMOYKHOCTSIX U mpenMyitectBax Terraform HaunuTe
CBOW Pa3roBOP C HAYAJIBHUKOM CO CJIEAYIONIero: «Y MeHs ecThb hjiesi OTHOCUTEIbHO
TOrO, KaK YMEHBIINUTh YUCJIO MepeboeB BABOE». ITO TapaHTUPOBAHHO NIPUBJIEYET €ro
BHUMaHue. Vcrnonb3yiiTe JaHHYI0 BO3MOMKHOCTD, YTOOBI 00prcoBaTh Oyayliee, B KO-
TOPOM Balll TIPOIleCC PAa3BePTHIBAHUS MTOJTHOCTHIO ABTOMATU3UPOBAH, HAJIEXKEH U BOC-
IPOU3BOAUM, GJIarofapsl 4eMy YAACTC UCKIIOUNUTh YeI0BedecKuii (pakTop, KOTOPHII
OBLI IIPUYMHOIL IIOJIOBUHBI IPebIAYIIUX nepeboes. Bosee Toro, ¢ aBToMaTU3a el
pa3BepThIBAHUA MOKHO BHEJPUTh aBTOMAaTUYECKHE TECThI, YTO COKPATUT BPEMSI TIPO-
CTOS ellle CUJIbHEee U M03BOJIMT BCell KOMIAHUU BbIKAThIBATh OOHOBJICHMS B JiBa pasa
varite. [TycThb Ball HAYaJIbHUK OCO3HAET, YTO UIMEHHO OH OY/IET PacCKas3biBaTh 00 9THX
HOBOCTSIX TeHepaJbHOMY AUpeKTopy. 1 B KOHIle yIOMSHUTE O TOM, YTO COTJIACHO
BAIINM HMCCAEIOBAHUAM 3TY KPACOYHYIO KAPTUHY MOKHO BOTIJIOTUTH B KU3HB C TI0-
Momrbio Terraform.

KOHe‘{HO, HEeT HUKaKOI rapaHTUH, 4TO Ha4YaJIbHUK COTJIACUTC:A, HO 3TOT IMOJAXO/L YBEJIN-
YUT BaIllN MAHCHL A 4TOODI IOBLICUTD UX €IIe CUJIbHEe, Iepexo/ HyKHO OCYHIECTBJIIATD
IIO9TAIIHO.

CpenainTe nepexoA NOCTEMNEHHbIM

OnuH 13 BaXKHEUIITUX YPOKOB, KOTOPBIE 51 YCBOUJI 32 BPeMsI CBOeil mpodeccrnoHaIbHON
HeATeTbHOCTU: GOIBITUHCTBO KPYIHBIX IPOrPAMMHBIX IIPOEKTOB MIPOBAJINBAIOTCS.
Ecim B3sarb Menkue M T-npoektsl (¢ O10I7KeTOM MeHbIIIe MUJLIKMOHA JOJLIAPOB), TO TPU
YeTBEpPTH M3 HUX 3aBEPINAIOTCS YCIENIHO, TOTAA KaK TOJbKO OJIUH U3 JIE€CSITH KPYITHBIX
npoekToB (oposke 10 MUJITMOHOB Z0JJIAPOB) Y/IAETCsT 3aBEPIIUTH BOBPeMst 1 6e3 BbI-
X0Ja 32 paMKH OI0fI7KeTa, a KaKIbLi TPETHIi 1 BOBCE 3aKPBIBAETCS Ha IOJIIYTH .

' The Standish Group, CHAOS Manifesto 2013: Think Big, Act Small. 2013. www.versiono-
ne.com/assets/img/files/CHAOSManifesto2013.pdf.
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IToaToMy & Bcerna HauMHAIO BOJHOBATHCS, KOT/IA BIKY, KaK KOMITAHUS TBITA€TCS BHE-
nputh [aC ofHUM MaxoM B OTPOMHYIO HH(MPACTPYKTYPY U € yUaCTUEM KasK/I0M KOMAH/IbI.
ITpuyem 5TO YaCTO IMPOUCXOAUT B paMKaxX KaKoii-To 6ojiee MacTaGHON MHAIMATUBBIL.
He mory He mokadaTh TOJI0BOM, KOT/[a TeHEPATBHBIN U TEXHUUYECKHUIT TUPEKTOpa GOJIBIITOH
KOMIIAHUM TIPUKA3bIBAIOT B HIECTUMECSUHBIN CPOK II€PEBECTU BCe B 00JIAKO, 3aKPBITh
cTapble BHIYMCIUTENbHBIE IIEHTPBI U CAEeNaTh TaK, YTOOBI Bee «3aHuManuch DevOps»
(urto 6bI 9TO HU 03HAYAJI0). S He TIpeyBeIMYIBal0, KOTja FOBOPIO, YTO MOJA00HbBIE CUTYa-
1Y BCTPEYATNCh MHE He OMH JIECSITOK pas, M BCET/Ia 9T MHUITUATUBEI TPOBATNBATHCE.
JIBa-Tpu roia CIIycT KaxK/ad U3 9TUX KOMITAHUH TTO-TIPE;KHEMY B MPOIIeCcce MUTPATTIH,
cTapble BBIYMCIUTEIbHbBIE IEHTPBI BCE elle PabOTAIOT, M HUKTO TOYHO He MOKET CKa3aTh,
3annmaetcs i on DevOps.

Ecuiu BbI X0THTE OCTHYD yerexa ¢ BHeapenueM [aC uiiu JI0ObIM IPYTUM MPOIECCOM
MUTPAINK, y BaC €CTb TOJbKO O/IUH BAPUAHT — UHKpEMeHTaJIbHble u3MeHenus. /g aToro
HEZI0CTaTOYHO pas3buTh 3aj1a4y Ha HeGOJIbINNE TTOCTEI0BATEbHbIE Tarn. Baxkio, 4To6b!
KauK/Iblil [1ar IIPUHOCKUIL KaKyIO-TO I10JIb3Y, JasKe eCJIU OH BHE3aIIHO OKaXKeTCs IIOCJICAHUM.

Yro6bI TIOHATH, TIOYEMY ITO TaK BaKHO, PACCMOTPUM TPOTHBOMOJIOKHBIN TOAXO0] —
noscHwill unkpemenmanusm'. Tipegcrasbre, 4To BbI pasdman MaciiTaGHBIH Mporece
MUTPAITMU HA HECKOJIbKO MEJIKUX 3TAIOB U TOJBKO 110 OKOHYAHUM TIOCJIeIHETO U3 HUX
MOJIyYUTEe KaKyI0-TO peajbHylo 1moJsib3y. Hampumep, Ha 1iepBoM aTarie Bbl Mepernucaim
KJIMEHTCKYIO 4aCThb, HO €€ HeJIb3$ 3allyCKaTh, TAaK KaK OHA 3aBUCUT OT HOBOI CepBEPHOI
YacTH. 3aTeM BBl MTePENUChIBAETE CEPBEPHBIN KOJI, HO €T0 TOKe HeJb3sI MCI0JIb30BaTh,
MOKa JIaHHbIe He Oy/yT TIEPEHECEHBl B HOBOE XpaHuJmiie. Ul TOMbKO Mocie OKOHYAHST
MOCJIETHETO ATAla Bbl CMOYKETE BCE 3aAMYCTUTh U yOEUThCs, 4TO B aTa pabora Oblia
npojenana ve 3psi. JKaaTh 3aBepiieHust TPOEKTa TSI MOJTYYCHUS KaKO#-T160 BBITOIbI
OuYeHb PUCKOBAHHO. ECJI TPOEKT OTMEHST, TPUOCTAHOBST WJIN CYTIECTBEHHO U3MEHST
Ha TIOJIITYTH, BJIO’KEHHbIE BaMI BPeMSI M YCUJIUST MOTYT He OKYITUTHCS.

VIMeHHO 9TO 1 TTPOUCXOUT CO MHOTUMHU MACIITAaGHBIMI TTpoTieccaMut Murparmn. [Tpoexrt
M3HAYATHHO OOTBINOTN 1, KaK 9TO YaCTO CAYYAETCS B MUPE TPOTPAMMHOTO 0OeCTIeueHTIsT,
Tpebyer Kyzia 60JIblile BDEMEHN, YeM OKHMIATI0Ch. [IoKa OH peasnsyercsi, MOTYT MoMe-
HATHCA PHIHOYHBIC YCIOBUS UM 3aKOHYUTBCA TEPIICHNE Yy 3aUHTEPECOBAHHBIX CTOPOH
(HamprMep, TeHEPATBHBIN TUPEKTOP GBI HE MTPOTUB TIOTPATHTH TPU MECSTIA HA THKBHIA-
ITITO TEXHUIECKOTO JIONITa, HO TTocsTe 12 MecstieB yrKe Topa BBITYCKAaTh HOBBIE TIPOTYKTEHI),
U B UTOTE TIPOEKT 3aKPBIBACTCS, TAK U HE 3aBEPIIUBINUCD. JIOKHBII MHKPEMEHTAIN3M
JlaeT HauXy/IINH 13 BO3MOXKHBIX Pe3yJIbTATOB: Bbl 3AIIATHIIA OTPOMHYIO [EeHY, & B3aMeH
He MOJTYYHIN aOCOMIOTHO HUYETO.

Taxkum 06pa30M, BaM HeO6XOlII/IM MHKPEMEHTaJIN3M. Hy)KHO7 4TOOBI KaX/1ad 9acCTb IIPO-
€KTa [IPUHOCHJIA KaKYyIO-TO I10JIb3Y, 4TOOBL JaKe B CJIydae €ro OTMEHbI 1 HE3aBUCUMO OT

U Milstein D. How To Survive a Ground-Up Rewrite Without Losing Your Sanity // OnStar-
tups.com, 8 anpesst 2013 roga. onstartups.com/tabid /3339 /bid /97052 /How-To-Survive-a-
Ground-Up-Rewrite-Without-LosingYour-Sanity.aspx.
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TOr0, Ha KaKOM Talle Bbl HAXOAMUTECh, OH CTOMJI HOTPAYeHHBIX YCuuii. YToObI 9T0T0
JNOOUTHCS, JIydllle BCEr0 COCPeL0TaunBaThCs Ha PEHIEHUN OJHON HEOOIbIION KOHKPET-
HOU TpOOJIEMBI, a 3aTeM MEePEXOIUTh K caeaytonieil. Hanpumep, BMeCTO TOTBITOK Tiepe-
Xo/a B 06JIAKO OJTHUM MaXxOM MOMpoOyHTe OnpeaeuTh HeOObIOE MPUIOKEHUE WU
KOMaH/IY, UCIIBITBIBAIOTIYTO TPYIHOCTH, M 3aliMUTECH UCKIIOUUTEIHbHO UX MUTPAITHEH.
Wi BMecTo MaciiTabroro BHeaperust DevOps momnbitaiitech HaliTH 0HY HEOOJIBIIYO
1 KOHKpeTHYI0 pobieMy (Takyio Kak rnepebou B paboTe BO BPEMS Pa3BePThIBAHUS)
u BbipaboTaiiTe 1/ Hee pelleHue (CKaKeM, aBTOMAaTU3HPYHTe caMyto IPOOJIEeMHYIO
YyacTh pa3BepThiBaHus ¢ oMolibio Terraform).

Eciu BaMm ygacrest ObICTPO CIIPABUTHCS ¢ OAHON peasbHON KOHKPETHOI 1pobieMoii
1 CIIeTaTh YCIENTHOM O/IHY KOMAH/TY, BbI HAUuHeTe HaOUpaTh 060POTHL. ITa KOMAH/IA MO-
JKET CTaTh HA BAIy CTOPOHY U YOEANTD APYTHe KOMAH/IBI B 11eJIeCO00PA3HOCTH MUTPATIHH.
Periervie oT/1e/IbHOI TTPOOJIEMBI € PAa3BEPTHIBAHUEM MOKET MOPAJ0BATh FeHEPATHLHOTO
JIMPEKTOPa 1 06eCTIeynTh BaM TIOUIEPKKY ¢ ipuMeHeHreM [aC B Ipyrux mpoekrax. ITo
MO3BOJIUT BaM OJIEP/KATD €Tlle OJIHY MOJTHUEHOCHYIO TTOOey 1 3aTeM ele oaiy. Ecan
MIOBTOPSITB 9TOT TIPOIIECC CHOBA U CHOBA, IIPUHOCS TIOJTh3Y KaK MOKHO PaHbIIIE U Yallle,
y 3aTeu ¢ TI00aIbHOM Murpaiueil Oyzer Kyja 6oJiblie mancoB Ha yerex. Ho qaxe ecoin
9TO HAUYMHAHKE MPOBAIUTCS, BB BCE PABHO YJIYUIININ OJUH ITPOIECC PA3BEPTHIBAHUS
T CIIEJIAITH YCTIETITHOM €TIte OJTHY KOMAH/Y, TI09TOMY BJIOKEHUST Ce0sT OKYTIMIIH.

[anTe cBoen KOMaHAe BpeMsl Ha 0byyeHue

Hapetocs, Bam yke sicHo, uto BHeAperne [aC MoskeT moTpe6oBaTh 3HAUMTEIBHBIX BJIOKE-
HUIL. DTO JJINTEbHBII IIPOIIECC, ¥ OH HE MIPOUCXOANUT MarndecKuM 0OpasoM, 110 OTMallIKe
pykoBozuTeist. UToObI IPUBECTH €T0 B ABUKEHUE, HEOOXOIMMO 3aPyUUThCS TOIIEPIKKON
BCEX 3aUHTEPECOBAHHBIX CTOPOH, IIOATOTOBUTD 00YYAIONINE MaTePHAJIbl (JOKYMEHTALILIO,
BH/ICOPYKOBOJICTBA W, KOHEUHO 3Ke, 3Ty KHUTY!) U /IaTh 4ieHaM KOMaHJIbl BPeMs Ha TO,
4TOOBI OBJIA/IETh HOBBIMU TEXHOJIOTUSAMMU.

Ecam Banra komanza He IIOJIYy4YUT JOCTATOYHO BPEMEHU M PECYyPCOB, Ball IIepexo Ha
TaC Bps m 6ynet yemeribiv. Kakim 651 KaueCTBEHHBIM HI GBI BATIT KOJT, 0e3 TOTHOM
MOJJIEPIKKU CO CTOPOHBI KOMAH/Ibl BCe IIOMET 110 TAKOMY CLIeHAPUIO.

1. Omun pa3zpaboTunK, BIOXHOBJIEHHBIN KOHIenei [aC, TpaTUT HECKOJIBKO MECSITIER
Ha HaMHCanue pekpacHoro koga Terraform u pa3BepThIBAHIE C €T0 TIOMOTITHIO HOITD-
mroro oobemMa UHOPACTPYKTYPBL.

2. 970T pa3paboTYUK CYACT/IUB U IIPOAYKTUBEH, HO, K COKAIEHIIO, Y OCTAJIbHBIX YIC€HOB
KOMaH/Ibl He ObLIIO BpeMeHM Ha usydeHue u Baeaperue Terraform.

3. Cuayuaercs neusbesxHoe: nepeboii B paboTe CUCTEMBDL
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4. Tenepb ¢ 3T0i1 IPOGIEMOI IIPOXOIUTCSA UMETH JIEJI0 PYTOMY UIeHYy KOMaH/bl. Y HEro
€CTh Ba BapuaHTa: 1100 UCIIPAaBUTh IIPOOJIEMY TaK, KAK OH 9TO JIeJIa/l BCEr/a, Iy TeM
BHECEHUS U3MEHEHUI BPYYHYIO, 4YTO 3alIMeT HECKOJIBKO MHWHYT, JII/I6O NCIIOJIb30BaThb
Terraform, Ha YT0 MOTYT YIITH YaChl M THU, TAK KAK OH HE3HAKOM C STUM HHCTPYMEH-
ToM. Barm xoJteru, ckopee BCero, pa3yMHble pallioOHAJIbHBIE JIIOJH, TI0OITOMY OHU
TIOYTH HaBEpHIAKA BbI6€pyT HepBbIﬁ BapuaHT.

5. B pesyabrare pyunoro usmenenus ko Terraform Gosiblie He COOTBETCTBYET TOMY,
YTO Ha CaMOM JieJie pasBepHyTo. [10aTOMYy, Jaske eciii KTO-TO B Ballleil KOMaH/Ie BbI-
6eper Bropoil BapuanT u norpoOyer Terraform, oH BriojiHe MOKET HOJYYUTh CTPaH-
HyI0 omOKy. U eciim 910 CIyunTes, oH morepsier gosepue K komy Terraform u onsarh
BEPHETCST K TIEPBOMY BapUaHTY, [00aBUB HOBbIE PYYHbIe M3MEHEHHsI, DTO AaJIbIIe
yeyryOuT pacCHHXPOHMU3AINIO KOJA C PEATbHOCTDIO, U CJEAYIONIHIA, KTO TOTPOOyeT
Terraform, 6yaer umeTs eine 60J1ee BRICOKIE MIAHChI HA IIOIy4YeHIe CTPaHHOM o1mub-
K. DTO CO3ACT TIOPOYHBII KPYT, B KOTOPOM Bce O0JIbIIe 1 6OJIbIIe YJIEHOB KOMaH/IbI
Oy/yT BHOCUTD U3MEHEHUSI BPYYHYIO.

6. Ha ynusienue GbICTPO BCe BEPHYTCS K PYYHOMY YIIPaBJIEHIIO HHPPACTPYKTYPOI,
ko Terraform cratner abcoIFOTHO GECTIONE3HBIM, a MECSIIBI PAOOTHI, KOTOPBIE YIILIH
Ha ero HallucaHue, OKasKyTCs IyCTO TpaToil BpeMeHH.

ITO He KaKOii-TO ITMIIOTETUYECKUIL CLIeHAPUA, a TO, 9TO & caM HaOJII0LaI BO MHOKECTBE
pasHbIX KOMIaHui. VIX orpoMHbBIE ¥ JOPOTHE TIPOEKTHI, TIOJHBIE TTPEKPACHOTO KO/a
Terraform, neuisitest B croporke. Ito6bl aT0oro nsbekarh, 6yaerT Majio yOeauTh CBOe
HAYaIbCTBO B 1lesiecoobpazHocTu ucnosb3osanus Terraform. Bul o/oKHBI 1aTh BeeM
YIeHaM CBOei KOMAH/bl BpEMs HA U3y4YEHHE HTOTO HHCTPYMEHTA U YCBOECHUE HABBIKOB
paboThI ¢ HUM, 9TOOBI, KOT/Ia CHOBA BO3HUKHYT HETOJIAIKN, NX OBLIO JIerde NCIPABUTh
B KOJIe, & HE BPYUYHYIO.

B yckopenun Baesipenns Texnosiornu [aC MOKET MOMOUYD 4E€TKO OIPe/IeIEHHBIH MTPOTIeCe
ee ucnosb3oBanvst. Eciu BbI M3ydaere win yunrtech npumMetsaTh [aC BHYTpH HEGOTBINOIM
KOMAH/IBI, 9TO BITOJIHE MOKHO JIEJIATh Ha XOIY TPSMO Ha KOMIBIOTEPE IS Pa3pabOTKI.
Ho ¢ poctom Baiiieii KOMIaHUK 1 paciiiupeHueM ciieHapues uctosbzoBanus [aC caemyer
HaJTaINTh 60JIee CUCTEMATHIECKUT, BOCIIPOM3BOIMMBIiA, ABTOMATH3UPOBAHHbIH paboumii
IIpoliece pa3BepThIBAHUSL.

Mpouecc pa3BepTbiBaHUSA KOAA MPUNOXKEHNA

B atom pasjiesie Bl TIO3HAKOMUTECH ¢ TUITMYHBIM PAGOUHM TPOIECCOM JTOCTABKHU TIPH-
KJIAHOTO Koa (Takoro Kak mpuaoxenue Ha Ruby on Rails nau Java/Spring), Haunmast
¢ arana paspabOTKKM ¥ 3aKaH4YKMBasl IPOMBIILIEHHON cpenoil. B o6aactu DevOps aror
paboumii MpoIece U3BECTEH OCTATOUHO XOPOIITO, TOITOMY BbI YK€ IOJKHBI OBITH 3Ha-
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KOMBI ¢ HEKOTOPBIMHU ero actektamu. [loske B 3ToIl T71aBe MBI TIOTOBOPUM O JIOCTaBKe
nHpPacTpyKTypHOro Koza (Bpoze MoxyJeil Terraform). Dot mpoiecc Kyaa MeHee pac-
[IPOCTPaHeH B Halllell WHIYCTPUH, TTOITOMY OYIET TOJIE3HO CPABHUTD €r0 ¢ JOCTABKON
MIPUKJIAHOTO KO/a U TPOBECTH TTAPAJITIESIN MEXK/IY X aHATOTHYHBIMU TATTaMHU.

Paccmorpum pabounii miporece Ajist Koga IPUIoKeH .

Wcnonb3yeMm cucreMy yrpaBiaeHUs BEPCUIMMU.
BoimosasieM Ko/ JIOKAJIbHO.

Brocum uamMeHneHus B KOJI.

[Tomaem n3meHeHns Ha pacCMOTpPEHNeE.
Boimosasiem aBTOMaTHYECKHE TECTHI.

[IpoBoanM cimsiHUe U BBIITyCKaeM HOBYIO BEPCHIO.

N o s W

PazBepTrbiBaeM.

ITo oduepean HpOfIZIeMCH 110 Ka’XK/IOMY M3 9TUX I9TAIlOB.

Ncnonb3oBaHMe cUCTEMbI YNPaBeHNA BEPCUAMMU

Bechb Bamt Koz 0JKEeH HAXOAUTHCS B CHCTEME YIIPABIEHUST BepCUsSIMUA. be3 McKIio-
YeHW. JTO MEPBBIN MYyHKT Kaaccuueckoro tecra /[skoama (http://bit.ly/2meqAb7),
kotopsiit [Ixxoan Crionbeku co3nan npuMepro 20 set Hazaa. C Tex mMop U3MEHUIOCH
JIMTIB TO, 4TO: a) Grarogaps TakuM HHCTpyMeHTaM, kak GitHub, ucnosbssoBath
CUCTEMBI YIIPaBJIeHUsI BEPCUSMHU TeIeph MPolle, YeM Korga-au6o: 6) B Buge Koma
MOJKHO OTIMCHIBATh BCe OOJIbINE U OOJIbIIE Bellel. DTO OTHOCUTCS K TOKYMEHTAI[UN
(xax ¢aiin README B dopmarte Markdown), kondurypauuu npuioxennii (Bpoae
daiina nactpoek Ha YAML), crienndpukarysm (CKaskeM, TeCTOBBIN KOJI, HATTMCAHHBI
na RSpec), rectam (Hanpumep, aBToMaTH4YeCKue TecThl ¢ npumenenneM JUnit), Ga-
3aM ZaHHbIX (THUIIA CXeMbl MUTpAIMK, HanucanHoi Ha Active Record) u, koneuno,

K MHPPaCTPYKTYpe.

B ocrasuieiicst yacTu 3T0il KHUTH 51 OY/y UCXOIAUTD U3 TOTO, UTO JJIs1 YIIPABJIECHUS Bep-
cugamu Bbl ucnosibdyere Git. Hampumep, Tak MOXKHO 3arpy3uTh IIPUMEPDI ¢ KOJIOM U3
HAIIIETO PENO3UTOPUS:

$ git clone https://github.com/brikis98/terraform-up-and-running-code.git

ITa KOMaH/Ia TI0 YMOJYaHUIO 3arPy»KaeT U3 PEIO3UTOPHS BETKY master, HO BbI, CKOpee
BCEro, 3aHuMaeTech pa3paboTKOl B OT/e/bHOI BeTKe. BOT Kak ¢ MOMOIIbIO KOMaH/[bl
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git checkout MOXHO CcO3/1aTh BETKY I10/] Ha3BaHUEM example-feature U MepPeKIIO-
YUTHCS HA Hee:

$ cd terraform-up-and-running-code
$ git checkout -b example-feature
Switched to a new branch 'example-feature'

JlokanbHoe BbINONIHEHWE KOAa

Temeps, KoOT/1a KOJT HAXOUTCS HA BallleM KOMITBIOTepe, MOSKHO BBITIOJTHUTD €T0 JIOKATBHO.
[TomuuTe npumep ¢ Be6-cepBepoM Ha Ruby u3 ruassr 7? Tak on 3amyckaercst:

$ cd code/ruby/e8-terraform/team
$ ruby web-server.rb

[2019-06-15 15:43:17] INFO WEBrick 1.3.1
[2019-06-15 15:43:17] INFO ruby 2.3.7 (2018-03-28) [universal.x86_64-darwinl7]
[2019-06-15 15:43:17] INFO WEBrick::HTTPServer#start: pid=28618 port=8000

Tenepb ero MOXKHO IIPOTECTUPOBATH BPYUHYIO € IOMOIIBIO curl:

$ curl http://localhost:8000
Hello, World

HpI/I JKeJIaHMHW MOJKHO TaKyKe BbIIIOJTHUTDb aBTOMaTHYE€CKUE TECThI:

$ ruby web-server-test.rb

(..

Finished in ©.633175 seconds.

8 tests, 24 assertions, @ failures, @ errors
100% passed

KioueBoit MOMEHT 371eCh B TOM, YTO PY4YHbIe U JIOKAJbHbBIE TECTHI JIJIS KO/A MIPU-
JIOKEHUST MOKHO BBITIOTHATD JIOKATbHO Ha cBoeM KoMIibioTepe. [To3:ke BBl yBUAMTE,
4TO 9TO HEIPUMEHUMO K TOM JKe yacTu pabouero mpoiecca 1 HHGPaCTPYKTYPHBIX
U3MEHEHU.

BHeceHne U3MeHeHu B KoA

Bl yske MokeTe 3amyCcTUTD KO/l TpuJiosKenus. Tenepb HauHeM BHOCUTH U3MEHEHUS.
ITO UTEPATUBHBIN IIPOIIECC: BbI pelakTUpyeTe KO, IOBTOPHO 3allycKaeTe pyyHble UK
ABTOMATHYECKIE TECThI, YTOOBI yOEIUTHCSI B KOPPEKTHOCTH BHECEHHBIX U3MEHEHU,
CHOBA pPeJlaKTUpyeTe KO/, OIISATD BBIIIOJIHAETE TeCThl U T. /1.
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Hampumep, BbI MOKeTe 3aMEHUTH BBIBOJI web-server.rb Ha Hello, World v2, epesa-
IIyCTUTb CEPBEP U IIPOBEPUTDH Pe3yIbTaT:

$ curl http://localhost:8000
Hello, World v2

Eme Pa3 BbIIIOJIHUTE TECTbI 1 ITIOCMOTPUTE, 6leyT JIN OHH HpOﬁHEHbIZ

$ ruby web-server-test.rb

(...

Failure: test_integration_hello(TestWebServer)
web-server-test.rb:53:in “block in test_integration_hello’

50: do_integration_test('/', lambda { |response|

51: assert_equal(200, response.code.to_i)

52: assert_equal('text/plain', response['Content-Type'])
=> 53: assert_equal('Hello, World', response.body)

54: 1)

55: end

56:

web-server-test.rb:100:in “do_integration_test'
web-server-test.rb:50:in "test_integration_hello’
<"Hello, World"> expected but was

<"Hello, World v2">

(...)

Finished in ©.236401 seconds.

8 tests, 24 assertions, 2 failures, @ errors
75% passed

Boi cpagy ke yBUauTE, YTO aBTOMATUYECKUE TECTHI MO-TIPEKHEMY OKU/IAIOT CTapoe 3Ha-
YEHIE, TOITOMY BBl MOKeTe ObICTPO UX ucpaButh. CyTh 9Tl yacT pabouero mporecca
B TOM, YTOObI ONITUMI3HPOBATH OOPATHYIO CBSI3b, C/IEIAB MUHUMAJIBHON 3a/IEPIKKY MEKILY
BHECEHUEM U3MEHEHUS U TIOATBEPKIEHUEM €T0 KOPPEKTHOCTH.

B niportecce paboThl BB TOJIKHBI PETYJISPHO (DUKCUPOBATH CBOI KOJI, YKA3bIBas YE€TKIE
COOBIIEHUS C OMMCAHUEM BallTMX M3MEHEHUIA:

$ git commit -m "Updated Hello, World text"

Moaaya U3MEHEHWI Ha PacCCMOTPEHUE

B KoHEYHOM cueTe KO ¥ TeCThl 3apaboTaloT Tak, Kak BaM TOTO X04eTcst. ITo Oyaer
03HaYaTh, YTO UX MOPa MOAATHh HA PACCMOTPEHUE, DTO MOKHO CAETATh UG € TOMOIIHIO
OT/IEJIBHOTO MHCTPYMeHTa Jist pasbopa Kojia (Takoro kak Phabricator i ReviewBoard),
6o MOCPEACTBOM 3anpoca na exmouenue snecenivix usmenenuti (pull request), eciu
Bb1 ucnosbsyere GitHub. Takue 3amipocsl MOKHO CO31aBaTh HECKOIBKAME CIIOCOOAMIL.
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OjiiH U3 caMbIX MTPOCTHIX — MyOJUKAINs BeTKU example-feature o6paTHO B origin (To
ectb oOparHo B GitHub). B atom ciyyae GitHub aBromaruuecku BoiBeieT B TEpMUHAI
URL-azpec 3ampoca Ha BKJIOYEeHNE U3MEHEHUH:

$ git push origin example-feature

(...)

remote: Resolving deltas: 100% (1/1), completed with 1 local object.
remote:

remote: Create a pull request for 'example-feature' on GitHub by visiting:
remote: https://github.com/<OWNER>/<REPO>/pull/new/example-feature
remote:

Ortxkpoiite aror URL-azpec B cBoeM Gpaysepe, BBe[UTe Ha3BaHUe U OIUCAHUE 3aIlPO-

ca 1 HaskMuTe KHOTKY Create (Cosmats). Ilocie aToro dieHbr Bameil KOMaH/ bl CMOTYT
caesath pa3bop U3MeHeHUH, Kak moKasaHo Ha puc. 8.1.

® 08 () usdated Hello, World text by - % 4=

= C & BGitHub, Inc, [US] | https://github.com/brikis@B/terraform-up-and-running-code/pull/30/files w ‘
+
Updated Hello, World text #30 Edit
brikis98 wants 1o merge 1 commit Into tap-saster 1rOM feature-exasple [
1 Conversation 0 © Commits 1 B Checks 0 [Sh Files changed 1 +1-1 mm;
w 2 Em code/ruby/BB-terraforn/team/web-server.rb [t
. @p -33,7 +33,7 @@ def handle(path)
end end
def hello def helle
E [20@, 'text/plain’, 'Hella, World'] + (2008, 'text/plain’, 'Hella, World v2']
end end

def api def api

b

Puc. 8.1. 3anpoc Ha BK/IOYEHNE BHECEHHbIX M3MeHeHul B GitHub

BbinonHeHne aBTOMaTUYECKUX TECTOB

BbI 10JIKHBI HACTPOUTH XYKK (DUKCAIH, YTOOBI aBTOMATHYECKUE TECTHI 3aIlyCKAINCh
KaJK/IBIii pa3, KOTa BbI COXPaHsIeTe WU 3arpy’KaeTe CBOM UBMEHEHNUs B CUCTEMY YIIPaB-
Jienust BepcusiMu. Haiiie BCero JiJist 3TOro UCIOJIb3YIOT CEPBEP HENPepbiHOLl UHmezpauull
(continuous integration, unm CI), Takoii kak Jenkins, CircleCI wiu TravisCI. Cambie
nomnysipabie CI-cepepbl uMetoT BeTpoeHHyto narerpanuto ¢ GitHub, koTopas, momMumo
ABTOMATUYECKOTO 3aITyCKa TECTOB MPU (PUKCAIIMU KOJIA, YMEET TIOKA3bIBATh 3TH TECTHI
B CAMOM 3aIipoce Ha BKIOYEHNE BHECEHHBIX M3MeHeHWH (puc. 8.2).
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Ha puc. 8.2 moskHO BujieTh, uto cepsep CircleCi BbImosHII 171 KOZIa B 3aJlaHHON BETKe
MOJIyJIbHBIE, UHTETPAIIMOHHbBIC U CKBO3HBIE TECTHI, @ TAaKKe HEKOTOPBIE TIPOBEPKH CO
CTATUYECKUM aHATM30M (B BUJIe CKAHWPOBAHUS HA TIPEIMET YSI3BUMOCTEN C TTOMOIIIBIO
WHCTPYMEHTA TI0/] Ha3BaHUeM snyk) 1 BCE OHU MTPOIILJIN YCIEITHO.

® 98 ) updated Hotlo, World text by £ % -

€« - C [ @ GitHub, Inc. [US] | https://github.com/brikis28/terratorm-up-and-running-code/pull/30 ks [ *]
Updated Hello, World text #30 =
m brikisB8 wants ta merge 1 commit into master from feature-exaspie F3
i) Conversation 0 © Commits 1 PBrChecks 0 (5 Files ehanged 1 +1=1mm
H brikis9@8 commented 11 minutes ago Owmner |+ (35} = Reviewers
NG reviews

Update Hello, World text.
Assignees

No one—assign yourself

+ 9203063
.Um‘lated Hello, World text YZedch3 Labals

Hone yet

Agd more commits by pushing to the featur ple branch on J p-and ing-code.

Projects

o Review requested Show all reviewers Hone yot

Review has been requested on this pull reguest. It is not regquired to merge. Learn mare.

Milestone
@) Alchecks have passed Hide slchecks | g risions
4 sugoessiul checks
Notifications
o 3 cifeircleci: unit-tests — Your tests passed on CircleC)! Destaibs
4= Unsubscribe £
o> TP 2 = i 7 "
s 0 cifeireleci: integration-tests — Your tests passed on CircleCl! Detaila You're receiving notifications
because you're watching this
o 3 cifcircleci: e2e-tests — Your tests passed on CircleCil Details repository.
<+ [H] securityfsnyk - package jsan (Gruntwark) — No manifest changes detected SphreE
This branch has no conflicts with the base branch .

Merging can be performed automatically.
B Lock conversation

[EDL TR L O S You can also open this in GitHub Desktop of view command line ingtructions.

Puc. 8.2. B 3anpoce Ha BKOYEHWE BHECEHHBIX M3MeHeHuii B GitHub nokasbiBatoTcst pe3ynbTaTbl
aBToMaTnyeckunx Tectos u3 CircleCi

CnusiHMe v BbINyCK HOBOW BepcUM

Ysens! Barelr KOMaH/IbI IOJIZKHBI TIPOCMOTPETD Ballll UI3MEHEH!S B TIONCKE BO3MOKHBIX
OIMOOK, 320/IHO UCIIPABJISISI KX B COOTBETCTBUY € PEKOMEH/IAITHSIMU 110 0O(hOPMIIEHHUIO KOJIA
(rospob6Hee 06 HTOM — YyTh MO3KE) W POBEPSIS, MPOIEHBI JI UMeronrecst TecTbl. OHu
TaK/Ke JIOJIKHBI CIICIUTD 32 TEM, ITPE/LyCMOTPEHBI JIF HOBBIE TECThI JJIst JII000#T 100aBICHHON
BaMU JIOTUKH. EC/Ti Bee BBITVISIIUT XOPOIIIO, BAlll KO MOYKHO OOBEINHNTD C BETKOW master.
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Crenytonm 1maroM GyeT BBITYCK Kofia. ECIM BBI HCTTOb3YeTe MOAXO0M ¢ HEM3MEHsI-
emoit nHbpacTpyKTypoii (kak o6cy:xaanoch B nozppasene «Cpencrsa mabIoHu3ammn
cepBepoB» Ha ¢. 31), 111 BBIITyCKa KOJIA IPUJIOJKEHUS €r0 HY;KHO YIIAaKOBAaTh B HOBBIH,
Heu3MeHgeMblil apTedakT ¢ MOEeP:KKON BepCMOHNPOBaHu. B 3aBucuMOCTH OT TOTO,
KaK UMEHHO BbI XOTUTE YIAKOBBIBATh U PAa3BEPTHIBATH CBOE IIPUJIOKEHUE, ITO MOKET
ObiTh HOBBIN 00pas Docker, HOBBII 06pas BUPTYaIbHOI MalllMHbI (HAIIPUMED, HOBbIIA
aksemiiap AMI), Hobrit JAR-daiin, Hosbiil TAR-daiin u 1. 1. Kakoil 661 (hopMaT BbI
HU BBIOPAITH, YOEIUTECh, YTO Balll apTeakT HEM3MEHSIEMBIH (TO €CTh BbI €T0 HUKOT/A
He MOAMMUIIMPYETE) U eMy TPUCBOEH YHUKAJIBbHBIA HOMep Bepcuu (4TOOBI BbI MOTJIH
OTJIMYHUTDH €TO OT IPYTHX).

Hanpumep, eciiu Bbl yllaKOBbIBaeTe CBOE IIPUJIOKEHMe ¢ moMolibio Docker, Homep
BepCUU MOKHO XpaHuth B Tere Docker. B kauecTse Tera momoiger uaeHTHGUKATOP
dukcanmu kozxa (xerr SHA1). D10 1103BOJIUT NIPUBSA3aTh PA3BEPTHIBAEMBbIN BaMut 06pas
K KOJIY, KOTOPBII OH CO/IEPIKUT:

$ commit_id=$(git rev-parse HEAD)
$ docker build -t brikis98/ruby-web-server:$commit_id

It KoMaHAbl cobepyT HoBbII 00pas Docker o Hassanuem brikis98/ruby-webserver
1 Ha3HAyaT eMy Ter ¢ uieHTu(uKaTopom camMoii ocjaenneil hukcanu Koja, KOTOpbIi
OyzeT MMeTh IIPUMEPHO TaKOil BUA: 92e3c6380bab6d1e8c9134452ab6e26154e6ad849.
Ecom mosske mpuieTest 3aHUMaThCst OTJAAIKO 3TOTO 06pasa, Bbl CMOXKETE Y3HATh, KAKOH
HMMEHHO KO/l OH COJIEP’KUT, IPOBepUB ero Ter ¢ ID-dukcannu:

$ git checkout 92e3c6380ba6d1e8c9134452ab6e26154e6ad849
HEAD is now at 92e3c63 Updated Hello, World text

Y unentudukaropos puKcaiuii €CTh OJUH HEJOCTATOK: UX CJIOKHO YUTATh 1 3alIOMU-
HaTh. B kauecTBe abTepHATUBBI MOKHO co3/1aTh Ter Git:

$ git tag -a "v0.0.4" -m "Update Hello, World text"
$ git push --follow-tags

ITOT Ter ToXke CChLIAETCs Ha onpeeaennyio ¢pukcanuio B Git, Ho ¢ momompio 6osee
HOHATHOTO UMeHH. Bbl MOsKeTe MCIoIb30BaTh ero s cBoux oopasos Docker:

$ git_tag=$(git describe --tags)
$ docker build -t brikis98/ruby-web-server:$git_tag .

Taxkum O6p3.30M, IIpr OTJIaZIKE MOYKHO 3arpy3uTb KO/ C OIIPp€/ICJIEHHBIM TErOM:

$ git checkout ve.0.4

Note: checking out 've.0.4'.

(...)

HEAD is now at 92e3c63 Updated Hello, World text
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Pa3sBepTbiBaHMe

Teneps, xorzia y Bac ectb apTedakT ¢ MOAJAeP:KKON BEPCUOHUPOBAHNS, BbI MOXKETE €ro
pasBepHyTb. PazBepTbiBanue IPUKIAHOTO KOJIA MOKHO BBITIOJTHUTH MHOXKECTBOM pas-
HBIX CIIOCOOO0B: B 3aBUCUMOCTH OT TUIIA BAIIETO MTPUIOKEHVS, OT TOTO, KaK BbI €0 yTia-
KOBaJIM, KaK BbI XOTUTE €T0 3aITyCKaTh, KaKagd y Bac apXUTEKTypa, KaKue MHCTPYMEHTBI
BBI HCITOJIb3yeTe U T. /1. BOT HECKOJIbKO KITI0UEBbIX MOMEHTOB, KOTOPBIE CTOUT YY€CTh!

Q UHCTPYMEHTapuii 1751 pa3BepThIBAHNUL;
O cTpareruu pasBepThIBaHUS;

O cepBep AJid pa3BepThIBaHUI;
a

POJIBIIKEHME apTedaKTa 1o Pa3HbIM OKPYKEHHUSIM.

MHCTpyMeHTapuii ans pa3BepTbiBaHMS

Cy1ecTByeT MHOKECTBO Pa3HBIX HHCTPYMEHTOB JIJISI Pa3BEPTHIBAHWS TTPUIOKEHUI.
Bo16op 3aBUCHT OT TOTO, KaK BB YITAKOBATM CBOM KO ¥ KaK XOTHTE €T0 3amyCcKaTh. BoT
HECKOJIBKO ITPUMEPOB.

Q Terraform. Kak BbI yske BUuzea B 9Toii KHure, Terraform MoKHO HCIIOIB30BATD 15T
pa3BepPThIBAHUS PA3HBIX TUIIOB IIPUJIOKeHUi. HanpumMep, B HAaUaIbHbIX TJIaBaX Bbl
CO3/1a/Ii MOMYJIb TIO/T Ha3BaHMeM asg-rolling-deploy, KOTOPBI YMeET BBHITTOIHATD
crosbasiiiee paszseproiBanrie B ASG. Eciin ObI BB yIIAKOBAJIN CBOE MPUITOKEHUE
B Buzie AMI (Hampumep, ¢ momoribio Packer), ero HoBble Bepcrun MOKHO ObLIO ObI
pa3BepThIBATDL C IPUMEHEHNEM TOTO K€ MOAYJII asg-rolling-deploy; 1751 9TOTO
BaM HY’KHO ObLI0 ObI OGHOBHUTH MapaMeTp ami B cBoeM Kojie Terraform u BBITOJTHUTS
terraformapply.

Q Cpedcmea opxecmpavuu Docker. CyiiecTByeT psii CPEICTB OPKECTPAIIUH JJIsI Pa3Bep-
THIBAHMSI ¥ a[MUHUCTPUPOBAHUS IPIJIOKEHIIT B BUe KoHTeliHepoB Docker, BKJTto-
uasg Kubernetes (HaBepHoe, camoe nomyJisiproe us Hux), Apache Mesos, HashiCorp
Nomad u Amazon ECS. Ecsu Baiie npusioskenne yrnakosaso ¢ momoribsio Docker,
BbI MOKETE Pa3BepPThIBATh €TI0 HOBbIE BEPCUHU, UCIIOJIb3Ys KOMaHay kubectl apply u3
coctaBa Kubernetes (kubectl — 9TO YTUJIUTA KOMAH/HOW CTPOKU [IJI1 B3aUMO/IeHi-
crBusg ¢ Kubernetes) u nepenasas eii daiin YAML, KOTOpBII Onpeneser UMs U Ter
obpasa JiJist pa3BepPThIBAHUSL.

Q Crxpunmot. Terraform u GOMBITIMHCTBO CPEACTB OPKECTPAIIUH MTOAEPKUBAIOT JIHIITh
orpaHuueHHbII Habop cTpaTeruii pazseproiBaist (06 3TOM MOroBopuM jasee). Eciu
BaIu TpeOOBAHNUST BBIXOJST 32 TH PAMKH, BAM, CKOP€e BCETO, IPUIETCSI TIUCATh CO0-
CTBEHHBIE CKPUIITHI HA A3BIKE TPOrPAMMUPOBAHUs 001IIET0 Ha3HAUeHUs (HATIPpUMeED,
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Python mau Ruby) u ucnosnbsosars cpeacTsa yrnpasienus KoHdurypamnuein (Kak
Ansible nim Chef) nm gpyrue uHCTPYMEHTBI JIJIst aBTOMATU3AIME CEPBEPOB (CKa-
skeM, Capistrano).

CaMoe ¢cJI0OKHOE B HATIMCAHUHU TAKOTO POJa CKPUIITOB — 3TO 06paboTka cOoeB.
Hamnpumep, 4To Iponsoiijier, ecan KOMIIbIOTED, BHITIOJHSIIONNN Balll CKPUIIT pas-
BEPTHIBAHIS, TOTEPSIET HHTEPHET-COETNHENTE MM CTIOMAETCST TIOCPEN ATOTO TPO-
necca? He Tak-To mPOCTO HamucaTh CKPUIIT, KOTOPbIE ObLI OBl UAEMIOTEHTHBIM
U MOT GBI BOCCTAHOBUTHCS TOCTE cOOST I KOPPEKTHO 3aBEPIINTDH PA3BEPTHIBAHIIE.
BaM, BO3MOKHO, TIPUIETCST 3aTIUCHIBATH KyAa-TO COCTOSTHIE CKPHUTTA (XOTS WHOT/IA
COCTOSTHIIE MOKHO BBIBECTH, OOPAIasch K WH(GPACTPYKTYPE) U CO3MATh KOHEUHBIH
ABTOMAT, CIIOCOOHBIN CIIPABUTLCSI € JIIOOBIM BO3MOKHBIM COCTOSTHUEM — HaYaIbHBIM
U TIEPEXO/THBIM.

CrpaTeruu pa3sepTbiBaHUS

Cy1iecTByeT 11eJIbIi Psjl pa3HbIX CTPATEruii, KOTOPble MOKHO MCIIOJIb30BATD IS Pa3-
BEpPTHIBAHMS PUIOKEHUH B 3aBUCHMOCTH OT KOHKPETHBIX TpebGoBanuil. [Ipencrasbre,
YTO y BaC €CTb IATh 3aIYIEHHBIX KOMUI cTapoif Bepcun Balllero NpujIoXKeHus: U Bbl
XOTHTE BBIKATUTDh HOBYIO Bepcuio. BoT HeCKOJIbKO caMbIX PaCcIIpOCTPaHEHHBIX CTPATeTni,
KOTOpBIE MOTYT BaM B 9TOM ITOMOYb.

Q Ckonv3awue passepmviéanus ¢ 3amenotl. Y TaTuTe CTapyio KOO TPHUI0KEeHNs,
Pa3BepHUTE BMECTO Hee HOBYIO, MOOKINTE, TOKA OHA HE TIPOUIET MPOBEPKY paboTo-
CIOCOOHOCTH, HATIPABbTE K HEl peabHbIN TpahuK U IOBTOPSIHTE TOT MPOIECE, MOKA
He Gy/1yT 3aMEHEHBI BCE CTapble KOMUU. JTa CTPATerkst Pa3BEPThIBAHUS TapaHTUDPYET,
YTO y BaC HUKOT/A He Oy/IeT 3aIyieHO OOJIbIIe MSATH KOTIUIT BAIIErO MPUIOKEHHS], 4TO
MOJKET OBITH TTOJIE3HBIM, €CJIV BAIIN PECYPCHI OTPAHUYEHBI (HATTPUMED, €CJIH KasK/Iast
KOS TPUJIOKEHNST BBIOTHSETCS Ha OTAETBHOM (PHU3NIECKOM CepBepe) UJIN eCIIH
BBI IMeeTe JIeJI0 ¢ CHCTeMOH, KOTopast XpaHUT CBOE COCTOSTHIE U HIeHTU(DUIIPYET
KKIYI0 KOTIMIO YHUKATHLHBIM 06pa3oM (9TO 4acTo CIy4aeTcss B KOHCEHCYCHBIX CH-
cremax, Takux kak Apache ZooKeeper). CTOUT OTMETHTB, UTO 9Ta CTPATETHSI MOKET
3aMEHSTh CPa3y HECKOJBKO KOTNI MPUIOKEHN (TIPU YCIOBUH, YTO BBl CMOXKETE
BBIZIEPIKATh HATPY3KY U He MOTepsieTe aHHbIe TIPH PAboTe MEHBIIETO YHUCIA KOTHiT)
U B XOJIe Pa3BePTHIBAHUA Y Bac OY/AYT OHOBPEMEHHO 3alyIeHbl KaK cTapble, TaK
U HOBBIE BEPCUU.

Q Cronvssuue passepmuieanus 6e3 samenvt. PazBepHuTe 0fHY HOBYIO KOTIHIO MTPUIIO-
JKEHWST, TTONOXKNTE, TOKA OHA He TIPOHIET MPOBEPKY PabOTOCTTOCOOHOCTH, HATIPABLTE
K Heil peasIbHbIN TPaduK, yAaauTe cTapylo KOINIO U 3aTeM IIOBTOPSINTE 3TOT IIpoliecc,
noka e Gy/1yT 3aMeHEeHbI BCE CTapble KOMUU. DTa CTPATET sl PA3BEPThIBAHUS TO/HT-
€S TOJTBKO B TOM CJIy4ae, eCJIii PeCypChl MOKHO WHUIIUAIN3UPOBATD AMHAMUYCCKU
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(HampuMep, KOT/Ia Ballle MPUJIOKEHNE HAXOAUTCS B 00JaKke, B KOTOPOM B JII000iT
MOMEHT MOKHO 3aITyCTUTh HOBbIE BUPTYaJbHbIE CEPBEPHI ) M €CJIH Ballle TIPUJIOKeH1e
MOTTyCKAeT BhITIOHEHNE Goree TSITH KOTHT OHOBPeMeHHO. [IpenMyecTBo 3Toro
[I0/IX0/1a B TOM, YTO Y Bac BCer/ia 3aIlyIieHo He MeHee IIATH KON IIPUJIOXKEeHHS U BO
BpeMsI Pa3BepPThIBAaHUS €MKOCTbH Balllell CUCTEMBbI He TToHMsKaeTcsd. CTOUT OTMETHUTh,
YTO 9Ta CTPATEIUI MOXKET 3aMEeHATD CPa3y HEeCKOJIbKO KOIIMI IPUIOKeHHs (KaK 9TO
JIeJ1aJ1 Balll MOAYJIb asg-rolling-deploy) 1 B X0/ie PasBEPThIBAHMUA Y Bac OYAYT OLHO-
BPEMEHHO 3allyIlleHbl KaK cTapble, TaKk 1 HOBbIE BEPCUU.

«Cumne-3enenvies pazsepmoiéanus. PazsepHuTe HECKOJIBKO HOBBIX KON IIPUJIOsKE-
HYISI, TIOJIOJKNTE, TIOKA OHU 3aIyCTATCS U TIPOHIYT MPOBEPKY paboToCmoco6HOCTH,
HepeKIIoYNTe Ha HUX IPOMBIILIEHHBIN TpaUK 1 3aTeM yaaaure crapble kornuu. «Cu-
He-3eJIEHbIe» PA3BEPThIBAHUS PABGOTAIOT TOIBKO B TOM CIIyYae, eCJIU PECYPCHI MOKHO
WHUIMATU3UPOBATD IMHAMUYECKH (HAaIlpuMep, KOT/la Ballle IPUJIOKEHIE HAXOAUTCS
B 06J1aKe, B KOTOPOM B JII000# MOMEHT MOKHO 3aIlyCTUTh HOBBIE BUPTYaJIbHbIE CepBe-
PbI) ¥ Ballle TPUJIOKEHUE JIOTTYCKAET BBITIOJIHEHYE HoJIee TISITH KO OJTHOBPEMEHHO.
[Ipenmy1iiecTBO 3TOTO MOAXO/IA B TOM, YTO TI0JIb30BATEJISIM BCET/Ia JOCTYITHA TOJIHKO
oJlHa Bepcus Balllero IIpUJIOKEHNsS U Y Bac BCer/a 3allylielo He MeHee II9TH Ko,
TTO3TOMY B XO/Ie Pa3BEPTHIBAHNS eMKOCTD Balleil CHCTEMBI He TIOHM>KAETCS.

Kanapeeunwvie passepmoieanus. Pazsepaute 010y HOBYIO KOTIHIO TIPUJIOKEHUS, TI0-
JOKIIATE, TOKA OHA HE TPOMIET MPOBEPKY pabOTOCIOCOOHOCTH, HAIIPaBbTe K HEll
peasibHbIN TpadUK U 3aTeM TPUOCTAHOBUTE Pa3BepThIBaHUe. Bo BpeMs 2Toii May3bl
CpaBHUTE HOBYIO (KaHAPEeuHYyI0) KOO ITPUI0KeHNs C OHOHN U3 cTapbIxX (KOH-
TPOJIbHBIX ) KOMTUI. ITO CPaBHEHUE MOKHO TTPOBOINTH HA PA3HbBIX YPOBHAX: 3arpy3Ka
IPOIIeCCOpa, UCIIOJIb30BAHNE MAMSITH, IATEHTHOCTb, MPOITYCKHasT CIIOCOOHOCTD, Ya-
CTOTa BO3HUKHOBEHUS OIMMUOOK B JKypHAIbHBIX 3amncstx, HTTP-koibl OTBETOB 1 T. 1.
B unearne ob6a cepsepa 6yayT BHITJISAAETH UACHTHYHO. JTO AACT BaM YBEPEHHOCTD
B TOM, YTO HOBBII KoJ| Oyner paboTath 6e3 kakux-aubo npobiem. B atom ciydae Bbl
BO30GHOBJIsIETE Pa3BEPTHIBAHUE W 3aBEPIIAETE €rO ¢ MOMOIIBIO OJHON U3 CKOJIb3-
amux crpareruit. Ho, ecyi BbI 0OHAPY/KUIIM KAKKE-TO PA3JINYUsT B TIOBEJICHUH, HTO
MOJKET OBITH MPUBHAKOM TIPOOJIEM B HOBOM KOJI€, TOITOMY Pa3BePThIBAHUE CJIEYET
OTMEHUTD, @ KaHAPEEUHYTO0 BEPCUIO YIAIUTD, TOKA CUTYaIUs He YXYAITUIACh.

Hassanue a1oii cTpaTernu mpuiwio U3 yroJabHoii mpomMbiiuieHHocty. [laxrepst 6pasm
¢ cobOli B IaXTy KAHAPEEK: eCJIU TOHHEb ObLII HATIOJTHEH ONMACHBIMY ra3aMu (HaIpu-
Mep, OKHIChIO YTJIepojia), KaHapelika yMupasa o TOro, Kak 9T Ta3bl TIPUIUHSINA BPE]L
CaMUM IIaXTepam. ITO CIY;KUIO CUCTEMON PAHHETO TIPELYTTPEsKAEHNST 00 OTIACHOCTH,
GJtaroiapst KOTOPOMY IIAXTEPhI 3HAJIU, YTO UM CJIEYeT HEMEJICHHO MOKUHYTh TOH-
HeJIb, TIOKA He cryuunsiach O6esia. KanapeeuHbie pasBepThIBaHUS PAOOTAIOT MOXOKUM
06pazom. OHU MTO3BOJISIOT METOIUYHO MTPOBEPSITh HOBBIN KO/ B MPOMBIIIJICHHBIX
YCJIOBUSIX, U €CJIM 4TO-TO MOUET He TaK, Bbl y3HaeTe 06 9TOM Ha PaHHUX dTarax,
Kor/a mpobJeMa 3aTPOHyJIa JIUITh HeGOJBIITYIO YaCTh BAIINX TT0Jab30oBaTe el Takum
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obpasoM, y Bac OyIeT J0CTaTOYHO BPEMEHH, YTOOBI OTPEArNpPOBATh U IIPEJOTBPATUTD
JasibHeimmii yiepo.

Kanapeeunbie pa3BepThIBaHUS YaCTO UCIIOJIB3YIOT B COUYETAHUU C pomavuels QyHx-
Yutl — 9TO KOT/Ia BCE€ HOBBIE BO3MOKHOCTH 3aBOPAYMBAIOTCA B YCJIOBHOE BBIPAKEHUE.
[To ymouanuio ycioBHOE BbIpaKEHUE JIOKHOE, TO3TOMY TIPU Ha4aIbHOM pasBep-
TBIBAHUU KOJIa HOBasi BO3MOKHOCTH BBIKJIIOUEHA. Biarosapst aToMy KaHapeeuHbIi
cepBep, KOTOPBIN BBl PasBePHYJIH, JOJKEH BeCTH ce0s1 TOUHO Tak Ke, KaK KOH-
TPOJIBHBII, a JII0OBIE PACXOKIACHNST MOKHO aBTOMAaTHUYECKU CYUTATh TIPOOJEMHBIME
U MHUIUUPOBATh OTKAT Hasajl. [Tosxe, ecyiu ipobJieM He 0OHAPY/KUIIOCh, BbI MOKETE
BKJIIOUYUTH HOBYIO (DYHKITMIO JIJISI YACTH BAIIIUX MOJIb30BATEJIEN € TIOMOIIBIO BHYTPEH-
Hero BeG-uHTepdeiica. Hanprmep, Bbl MOKETE HauaTh ¢ pAOOTHUKOB KOMIIAHUI: €CJIM
Bce paboTraet, QYHKIIMIO MOKHO ceaTh A0CTYIHOM ms1 1 % nosbsoBaresieii; ecim
1 TI0CJIE ATOTO BCE UIET XOPOIIO, YUCJIO TI0JIb30BaTENel MOKHO paciupuTh 10 10 %
u T. 1. EcM B Kakoii-To MOMEHT BO3HUKHET Ipo0eMa, 9Ty (hYHKIUIO MOKHO OyaeT
OTISATH CBEPHYTH. JTOT MPOTIECC TIO3BOJISIET PA3IETUTH PA3GEPMbIEAHUE HOBOTO KOJA
U 8bINYCK HOBBIX BOBMOKHOCTEIA.

CepBep pa3BepTbiBaHUs

PasseprbiBanue Hy:kHO 3amyckarh Ha Cl-cepBepe, a He Ha KOMITBIOTEPE IS Pa3paboTKu.
ITO JIaCT BaM HECKOJIBKO ITPEUMYIIECTB.

Q Ilomnas asmomamusayus. Jlng 3amycka passeproiBannii Ha Cl-cepBepe npuzercs
MOJIHOCTHIO ABTOMATH3UPOBATH BCE ATATIBI ATOTO TIpottecca. Takum 06pasoM, passep-
ThIBaHUE Oy/IET OTIUCAHO B KOJI€ ¥ HU OJIUH U3 ATAINOB He OyeT MPOTIYIIEH M0 Ybeii-T0
omubKe. TO C/IeaaeT ero OBICTPLIM U BOCTIPOU3BOIMBIM.

Q Odnopodnoe oxpyrcenue. Ecu 3amyckaTh pa3BepTHIBAHNS Ha KOMITBIOTEPAX Pas-
PaboOTUNKOB, pasHUIA B UX KOH(MUTYPAIIMKA HEMIUHYEMO MTPUBEIET K ONTHOKaM. JTo,
CKaykeM, KacaeTcs Pa3HbIX OTePaIlOHHBIX CHCTEM, BePCUH 3aBUCUMOCTeH (pasHble
Bepcuu Terraform), koHurypannoHHbIX (HailJioB U TOTO, YTO HA CAMOM JIeJie Pa3-
BepThIBaeTCst (HampuMep, pazpadoTInK MOKET CJIYIallHO Pa3BEPHYTH U3MEHEHUE,
KOTOPOe He ObLI0 3aUKCUPOBAHO B CUCTEME YIIPABJIEHMS BepcusiMi). Bbr MOKeTe
usbexarh BCex aTUX npobiem, ecau Gyjgere pasBepThIBATH BCE ¢ OJHOTO 1 TOTO JKe
Cl-cepsepa.

Q Jyuwee ynpasienue docmynom. BMecto Toro uToOb pasmaBaTh MpaBa A0CTYIa
KaKI0My Pa3pabOTUHKY, BBl MOKETE C/IeIaTh TaK, 4To6bl ToJbKo CI-cepBep MOT BbI-
HOJTHSTH Pa3BepThiBaHie (0COOEHHO B MPOMBITILIIEHHO# cpejie). Cobmoaarh paBuia
6€e30MaCHOCTH [IJIsT OTHOTO CEePBEPa HAMHOTO JIETde, YeM JIJIsT IECSITKOB 1 COTEH JIfofieit
€ JIOCTYTIOM K ITPOMBITIIJIEHHON CHCTEME.
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MpoaBuxeHne apTedakToB MO pasHbIM OKPY>XEHUSM

Ecam BB TOI/IEpskMBaeTe CBOIO MHGPPACTPYKTYPY HEM3MEHSIEMOM, JIJIsT BEIKATBIBAHUS
OOHOBJICHUIT OJIHY ¥ TY K€ Bepcuto apredakra HeoOX0AMMO PaCPOCTPAHUTh 10 PasHBIM
okpyskeHusaM. Haripumep, eciin y Bac ecTb OKpyskeHus st paspaborku (Dev), hunaib-
HOro tectupoBatus (Staging) ¥ NPOMBINLIEHHOTO ucnoab3oBanus (Production), as
BbIKaThIBaHM: Bepcuu v0.0.4 Barrero NpusoKeHnst HYKHO CAeJIaTh CAeIyIollee.

1. PaszBepnyTb Bepcuio v0.0.4 B Dev.

[IposecTu B Dev pyuHoe 1 aBTOMaTHueCKOe TeCTUPOBAHNE.

3. Ecmu sepcus v0.0.4 xopoio paboraer B Dev, nosroputs maru 1 u 2 giua Staging (ato
HA3bIBAIOT NPOOBUINCEHUEM apmedarma).

4. Ecau sepcus v0.0.4 xopouio paboraer B Staging, mosroputh maru 1 u 2 mug
Production.

MbI BesJie UCIOIb3yeM OIUH 1 TOT Ke apTedaKT, 09TOMY, eCJI OH paboTaeT B OJJHOM
OKPY’KEHUH, CYIIECTBYET BBICOKAsT BEPOSITHOCTD TOTO, UTO OH 3apaboTaeT W B APYTOM.
Ho ecoiut BbI CTOIKHETECH ¢ KAKUMU-THO0 TIPOGIEMaMH, TO BCET/Ia CMOKETE OTKATUThCST
k GoJiee cTapoiil Bepcuu.

MpoLecc pa3BepTbiBaHNSA MHMDPACTPYKTYPHOrO KoAa

MbI 3aKOHUNIIN € TIPOIIECCOM Pa3BePThIBAaHUA Ko/a npusioskeHunit. IIpuiio Bpems mo-
TOBOPUTH O TOM, KaK pPa3BepThiBaeTcsl MHOPACTPYKTYPHBIN KO/ B aTOM paszesne mon
MH(OPACTPYKTYPHBIM sI TIOHUMAO KOJI, KOTOPBIN HAMMCAH ¢ UCIIOJIb30BaHUEM J1060TO
cpencrsa IaC (koHeuHo, Bkitoyas Terraform) u ¢ MOMOIIBIO KOTOPOTO MOKHO pas-
BEPTHIBATH ITPON3BOJIbHBIE N3MEHEHN NHMPACTPYKTYPHI, HE OTPAHUYNBASCH OJHUM
IPUJIOKEHUEM.

Paccmorpum pabouwii iporiecc st nH(GPACTPYKTYPHOTO KOJIa.

Ucnonb3yem cuctemy yrpaBieHNs BEPCUSIMU.
Bumonmsem Ko JIOKaIbHO.

BrocuM n3meHeHus B KOJI.

[Tomaem n3mMeHeHs HA pacCMOTPEHUE.
Boimosrgem aBToMaTHYECKHIE TECTHI.

HpOBOlII/IM CJINAAHME U BBIITYCKa€M HOBYIO BEPCHIO.

Nk W

PazBeproiBaem.
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BuenHe 370 HIGHTUYHO aHATIOTMYHOMY TTPOIIECCY JJIs TIPUKJIAHOTO KO/Ia, HO BCe BaXK-
HBIE OTJIMYKS — BHYTPHU. PassepThiBaHe U3MEHEHNH B MHGPACTPYKTYPHOM Kojie GoJiee
CJIOKHOE, U METOJIMKHU, KOTOPBIE /IJIs1 9TOTO UCIOJIb3YIOTCS, U3BECTHBI He TaK XOPOIIIO.
Toatomy, 4To6bI BaM OBLIIO Jierde, KayKIblil STall Oy/IeT MIPUBS3aH K aHAJIOTUIHOMY 9TaIry
13 Tpotiecca st Ko/ia TPUI0KEeHUH.

cnonb3oBaHMe CUCTEMbI YNPaBIEHNUS BEPCUSIMU

Becp Baur nngpactpyKTypHbIil KO/, KaK U IIPUKJIAIHON, I0JIKEH HaXOAUTbCS B CUCTe-
Me YIIpaBJIeHUus BEPCUSAMU. JHAUNT, KaK U MPEK/e, JJd 3arpy3Kn KoJa UCIIOIb3yeTCs
KoMaH/ia git clone. OHAKO B KOHTEKCTE NHPPACTPYKTYPHI CYIIECTBYET HECKOTBKO
TOTIOJTHUTETHHBIX TPEeOOBAHUIL:

Q OTHe/bHbIE PENIO3UTOPUH ISl MEKYWell UHDPACMPYKmMypoL 1 MOOYACIL;
Q sosotoe npasuio Terraform;

a HpO6JI€‘Ma C BETKaMu.

OTaenbHble peno3uTopun ANs TeKyLUen
MHPPACTPYKTYpbl 1 MOAYEN

Kak yuxe obcyxganoch B riase 4, 1y koga Terraform 06bIYHO HY/KHO KAK MUHIMYM
JIBa PEMO3UTOPHUS: OJIUH JIJI MOJLYJIel, a APYTOl — [Jid TeKyliei nHPPaCTPYKTYPBI.
B mepBom BbI co3aeTe cBon yHUBepCAJIbHbBIE MOJIYJIN C BEPCHOHUPOBAHUEM — Kak Te,
KOTOPbIE BbI CO3/IAJTU B TPEABIIYIUX IJIaBaX 3TONW KHUTU (cluster/ asg-rolling-deploy,
data-stores/mysql, networking/alb u services/hello-world-app). Bropoii perno3su-
TOPUH OTIpeiesisieT Bally TeKyNyio HH(PPACTPYKTYPY, KOTOPYIO BbI Pa3BePHYIU B TOM
wu uHoM okpyskennu (Dev, Stage, Prod u 1. 11.).

Ectb ous xopommunii pabounii moxo/1; Hy;KHO OPraHU30BaTh eMHYI0 HHPPACTPYK-
TYPHYIO KOMaH/Y, KOTOpas CllelHajJu3upyeTcs Ha cO3/laHUU MHOIOPA30BbIX Ha-
JESKHBIX MOyJIel TipoMbliiieHHoro yposHst. Coznasas 6ubIMoTeky Moayiel, pea-
JN3YIOMNX WIen U3 IJIaBbl 6, 3Ta KOMaHAA MOXKeT c/lesIaTh JAJs Balledl KOMITaHNN
OTJMYHOE KOHKYPEHTHOE MTPENMYIIECTBO. Y Kak/I0T0 MOAYJIS OYAET KOMIIOHYEMBbIit
API, ocHoBarenbHas foKyMeHTAIUs (B TOM YMCJIE U UCIOJHSEMAas TOKYMEHTAIM
B TIamiKe examples), KOMIIJIEKCHBIN HaOOp aBTOMAaTUYECKUX TECTOB, MOMIEPKKA
BEPCUOHUPOBAHWS U COBMECTUMOCTD CO BCEMU TPeOOBAHMSIMI, KOTOPBIE KOMITAHUST
HpeIbsIBISIET K HHOPACTPYKTYPE IIPOMBIIITIEHHOTO YPOBHS (TO €CTh 6€301MacHOCTD,
cobJTio/IeHre CTAaHAAPTOB U MTPABOBBIX HOPM, MACIITAGUPYEMOCTD, BBICOKAST IOCTYTI-
HOCTb, MOHUTOPUHT U T. 1I.).
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Ecam BoI cobupaere Takyio 6ubamnoTeKy (MM MOKyIIaeTe yke TOTOBYIO!), Bee OCTalbHble
KOMaH/IbI B Ballleil KOMIIAaHUUN CMOTYT ITOJIb30BATbHCA €10 JIAA PAa3BEPThIBAHWUA U a/IMUHN -
CTPUPOBAHUSA CBOEH HH(MPACTPYKTYPHI (UEM-TO HAIIOMIHAET KaTaor yciayT). [Ipu aTom:
a) HUKOMY OOJIbIIIe He TIPUETCS COOUPATh 9Ty HHMPACTPYKTYPY € HYJIsT; 0) CHCTEMHBIE
aJIMIHUCTPATOPbI OOJIbIIE He OYIyT 3aiepKuBaTh paboUnil IPOIIECC, TaK KaK OHU TEIEePh
He OTBEYAIOT 32 Pa3BepThIBAHNE M aIMIHIICTPUPOBaHNE HHPPACTPYKTYPHI AJIsT KaK 101
KOMaH/Ibl. BMECTO 9TOTO CHCAIMUHBI CMOTYT YAETATH GOJIBINYIO YaCTh CBOETO BPEMEHH
HAIMCAHWTO0 NHOPACTPYKTYPHOTO KOJIA, & OCTAJIbHBIE KOMAH/IbI TIOJYYaT BO3MOKHOCTh
paboTaTh aBTOHOMHO, TIPUMEHSIS OTH MOJLYJIH JIJIs TOATOTOBKU HEOOXOAUMBIX PECYPCOB.
W, nockosibKy BHYTPH BCe UCTIOJIB3YIOT OHU U Te K€ KAHOHMYECKIIe MOJYJIU, C POCTOM
KOMIIAHUY 1 M3MEHEHNEM TPeOOBaHUI CUCTEMHbBIE aIMIHUACTPATOPBI CMOIYT BBIITYCKATh
HOBbIE BEPCUU ITUX MO[[y.HefI JJId BCeX KOMaH/, O6eCHe‘II/IBaH TEM CaMbIM COIJIaCOBaH-
HOCTb ¥ Y00CTBO B 00CIYKUBAHIH.

Ecomm 651Th TOUHBIM, y106CTBO B 06CTYRUBAHUN OY/IET COXPAHATHCS /IO TEX TOP, MOKA
cobmomaetcst 3om0toe npasusio Terraform.

3onoTtoe npaBuno Terraform

Tax MOKHO OBICTPO TPOBEPUTDH PabOTOCTIOCOOHOCTD Barero koza Terraform: oTkpoiire
pernosuTopuii mekyuer WHGPACTPYKTYPbI, BHIOEPUTE HAyTa/l HECKOJIBKO MAMOK U BbI-
MIOJIHUTE KOMaH/Y terraform plan s Kaka0i. Ecam B KaskoM cirydae BbIBOJ] YKa3bl-
BaeT HA OTCYTCTBUE U3MEHEHWUIA, BCe TIPEKPACHO: 3HAYUT, Balll UHPPACTPYKTYPHBIN KO/
coBIIaZiaeT ¢ TeM, 4TO y Bac Ha caMOM JieJie pa3BepuyTo. Eciu BaM unorza 1omnazialorcs
HEOOJIBIIINE PACXOKICHYSI 1 BBl BDEMST OT BPEMEHH CJIBIIITUTE OT CBOUX KOJIJIET OMPaB-
nanust («O, TOUHO, 1 HEMHOTO TIOIKPYTHJI BPYUHYTO 9Ty HEOOJIBIIYIO ITYYKY 1 3a0bLI
O0OHOBUTB KOJI» ), Balll KOJL HE COOTBETCTBYET PEALHOCTH U BCKOPE 9TO MOKET BbI3BATh
mpobsemsl. Ecaii komaHa terraform plan 3aBepimaetest MOJHOW Heyaueil 1 BO3Bpa-
aeT ONMMMOKY WJTH KyKIBIH Pa3 TIOMYYaeTCsT OTPOMHOE PACXOIKIEHIIE, BAIIl KOJ[ He UMEeT
HUKAKOTO OTHOTIEHWSI K PEATBHOM JKI3HU U, CKOPEe BCETO, OECTIONE3HBIH.

Wpeanbublit ciienapuii (MU TO, K 4eMY BbI Ha CAMOM JIeJie CTPEMUTECH) — 9TO TO, UTO
s HA3bIBAIO 3070mbim npasuiom Terraform.

OCHOBHasi BETKA PEMO3UTOPUS C TeKyluel WHMPACTPYKTYPOI AO/MKHA OAUH B OAMH
COOTBETCTBOBATL TOMY, YTO Ha CaMOM Jiefie Pa3BEpHYTO B MPOMbILLIEHHON Cpeae.

' Gruntwork Infrastructure as Code Library (gruntwork.io/infrastructure-as-code-library/) —
910 KoJutekius 6osee ueM u3 300 000 cTpok yHUBEpPCATbHOTO HHMPACTPYKTYPHOTO KOJIA
MIPOMBIIIJIEHHOTO YPOBHST ¢ KOMMEPYECKOU MOIEPKKOI, KOTOPBIiT ObLI TIPOBEPEH B PEATHHBIX
YCJIOBUSIX COTHSIMHU KOMITAaHNT.
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PazbepeM 9T0 TIpeIOKeHne Ha YaCTH, HAYaB ¢ KOHTA.

Q <.umo na camom deie paseepuymos. YTodbl rapaHTUPOBATh, uTO KO Terraform
B PENIO3UTOPUM TeKyIIei MH(MPACTPYKTYPBI — aKTyalbHOE TIPE/ICTaBIEHNE TOTO, YTO
HA CAMOM JIeJie Pa3BEPHYTO, BbI HUK020a He O0JHCHDL BHOCUMb CIMOPOHHUE USMEHEHUSL.
Hauas ucnosms3oBath Terraform, BbI J0KHBI TepecTaTh MEHSITH CBOIO HH(MPACTPYK-
Typy uepes BeO-KOHCOJIb, pyutbie API-BbI30BBI 1k 10601 ipyroil Mexanusm. Kak
BbI y’K€ BUJIEJIU B [JIABE 5, CTOPOHHIE U3MEHEH NS He TOJIBKO IPUBOJIAT K CJAOMKHBIM
omubKaM, HO U HUBEJIUPYIOT MHOTHE TIPEUMYIIIECTBA OT IPUMEHEHHST TEXHOJIOTHI
TaC kax TaxkoBoii.

Q <«...00un 6 00uKn cOOMEEMCMBOBaAMp...». [Ipr MPOCMOTPE PENO3UTOPUS € TEKYIIEH
UHPPACTPYKTYPOH MHE HYKHA BO3MOKHOCTH OBICTPO OMPEAETUTD, KAKUE PECYPChI
U B KaKoii cpefie 611 pa3BepHyTHL. TO eCTh KaKIBIH PeCypC MOJKEH MOTHOCTHIO
COOTBETCTBOBAThH KaKOW-TO CTPOUYKE KOJIa, COXPAaHEHHOI B perosuropun. Ha mep-
BBIN B3IJISA/L 9TO KAKETCS OYEBU/IHBIM, HO 3/I€Ch HA YAUBJIEHUE JIETKO ONTHMOUTHCS.
Hanpumep, Kak s TOJBKO YTO YIIOMSIHYJI, BbI MOJKETE BHECTH CTOPOHHUE M3Me-
HEHUsI, B Pe3ybTare 4ero B Koje Oy/IeT 0iHO, a B peaJbHOCTH — Apyroe. Menee
O4YEBUIHON OMUOKON ABJIsIeTCS UCIIOb30oBaHKe pabounx obsacreil Terraform mis
VIIPABJIECHUSA OKPY/KEHUAMU TaKKM 00Pa3oM, 4TO UH(MPACTPYKTYPa MOKET ObITh
pasBepHyTa 6€3 COOTBETCTBYIOIETO KO/la. IHBIMU CJIOBAMMU, ECIIU BbI HCIIOJIb3YETe
paboune obracTu, PeMO3UTOPUI Bariell Tekyiell nHhpacTpyKTypol OyIeT co-
JIepyKaTh JIUITh OJHY KOTIHMIO KO/, XOTsI Ha CAMOM JIeJie 9TOT KOJl MOT Pa3BEPHYThH
3 umm 30 oxkpy:xkenuit. [loaTomy 1Mo ofHOMY JIUIIB KOJY HEJNb34 MOHATD, YTO J1EHi-
CTBUTEJIBHO PA3BEPHYTO, & 9TO HEIIPEMEHHO MPUBE/ET K OMMUOKaM U 3aTPyAHUT
nofaepkKy. Takum 06pasoM, Kak yike OMUCHIBAIOCH B mojpaszee «3omsaims
gepe3 paboune obmacT» Ha . 114, BMeCTO ympaBIeHUs OKPYKEHUSIMI € TIOMO-
mpio pabounx obaacTeil Kax/0e OKPYKEHUE CIEYET OMUCHIBATL B OT/EJIbHO
narke, UCIOJb3yst OTAeAbHbIe (hailabl. Tak BbI CMOXKETE TOYHO CKa3aTh, KAKUE
OKPY’KEHUS y BaC Pa3BePHYTHI, JUIITh TIPOCMOTPEB PEMTO3UTOPHIT TeKyIell nHbpa-
cTpyKTyphL. [T03sKe B 3TOHU ritaBe BBl YBUANTE, KaK 3TO J€JIaTh ¢ MUHUMAJTbHBIM
nyOIMpoBaHeM KoJia.

Q <«Ocnosuas eemxa...». J17s1 TOHNMaHUS TOTO, YTO HA CAMOM JieJie Pa3BepHYTO B ITPO-
MBIIIEHHOH CPEJIE, IOJKHO OBITH TOCTATOUHO TIPOCMOTPA OJIHON-€IHHCTBEHHON BET-
k. OGBIYHO HTO OCHOBHASI BETKA, master. 3HAYUT, BCE M3MEHEHUST, KOTOPBIE BIUSIOT
Ha TIPOMBIIIJIEHHYIO CPeY, I0JIKHBI COXPAHITHCS HEITOCPEJACTBEHHO B master (BbI
MOJKeTe CO3/IaBaTh OT/CJbHBIE BETKH, HO TOJBKO JIJISI CO3/IaHUS 3alIPOCOB HA BKJIIO-
YeHue BHECEHHDBIX U3MEHEHN C MOCTeyIOINM X CIUSHUEM C OCHOBHON BETKOW )
1 KoMaHy terraform apply /ISt IPOMBIIITIEHHON CPefibl HEOOXOAUMO BBIIOJIHATD
TOJIBKO JI71s1 3TO# BeTKH. [Touemy Tak, 1 00BACHIO B CIEAYIONIEM TTYHKTE.
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Npobnema c BeTkaMu

B riiaBe 3 BbI Bujiesin MexaHu3M OJIOKUPOBAHUST, BCTPOEHHbIH B XpaHusuiia Terraform.
Baarogaps emy, ecain Ba ujieHa KOMaH/[bl O/ITHOBPEMEHHO BBLITIONHAT terraform apply
JUIST OTHOTO U TOTO e Habopa KOH(GUTYpaIMOHHBIX (hailJIoB, OHU HE TePe3aTuInyT n3-
MeHeHus ApyT Apyra. K cokaleHuio, 3To pelaer Juiib 4acThb pobiaembl. HeemoTps Ha
10, uTo Xpanusuia Terraform npenocTaBiIsgIOT MEXaHU3M GJOKUPOBAHMS COCTOSTHUS,
OHU He MOTYT BaM MOMOYb ¢ GJI0KMpoBanueM Ha yposHe koja Terraform. B wactrocTn,
€CJIM J1Ba 4JleHa KOMaH/[bl Pa3BepPTbIBAIOT OJIMH U TOT JKe KO/l B OJIHOM U TOM JKe OKPY-
JKEHUU, HO U3 PA3HbIX BETOK, BO3HUKHYT KOH(MJIUKTDI, KOTOPbIE HEJIb3s IIPelOTBPATUTD
myTeM GIOKMPOBAHHS.

[IpexncraBbre, 4TO Bala Kosiera, AHHA, BHOCUT KaKKe-TO U3MEHEHUsT B KOH(PUTYPAIIUIO
Terraform juist npusioskerust 1o/ HazBanueM foo, KOTOpPoe COCTOUT U3 €AUHCTBEHHOTO
cepsepa Amazon EC2:

resource "aws_instance" "foo" {
ami = "ami-@c55b159cbfafelfo"
instance_type = "t2.micro"

}

ITO NPUJIOKEHNE TTOJTydaeT MHOTO 3aIIPOCOB, 109TOMY AHHA peliaeT MOMeHSITh instan-
ce_typect2.micro Ha t2.medium:

resource "aws_instance" "foo" {
ami "ami-@c55b159cbfafelfo”
instance_type "t2.medium"

}

ITO OHA YBUNT TP BHITIOJTHEHNN KOMaH/IbI terraform plan:

$ terraform plan

Terraform will perform the following actions:

# aws_instance.foo will be updated in-place
~ resource "aws_instance" "foo" {

ami = "ami-@c55b159cbfafelfo"
id = "1-096430d595c80cb53"
instance_state = "running"

~ instance_type = "t2.micro" -> "t2.medium"

(...)
}

Plan: © to add, 1 to change, 0 to destroy.
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W3menenus KaxxyTCst IPUEMJIEMBIME, TIO3TOMY AHHA Pa3BEPTHIBAET UX B cpejie Staging,

A tem BpemeHeM BT HauMHAeT BHOCUTH M3MEHEHUsI B KoHburypaiuio Terraform toro
JKe TIPUIIOKEH U, HO B IPYToii BeTke. OH POCTO X0UET 06ABUTH Ter:

resource "aws_instance" "foo" {

ami = "ami-0@c55b159cbfafelfo”
instance_type = "t2.micro"
tags = {
Name = "foo"
¥

}

Buecennbie AHHOU U3MEHEHUS yKe Pa3BepHYTHI B Staging, HO, TOCKOJIbKY OHU Xpa-
HATCS B IPYTOi BeTKe, B Kojie buiia mo-npexHeMy coiepsKUTCA cTapoe 3HaYeHue J1JIs
11oJig instance_type. 910 BuauT buuw, Koraa BolIosHsgeT koMatay plan (ciaenyronui
BBIBOJI yPe3aH, 4TOOBI €ro ObLJIO JIerde YUTATh ):

$ terraform plan
(...)
Terraform will perform the following actions:

# aws_instance.foo will be updated in-place
~ resource "aws_instance" "foo" {

ami = "ami-@c55b159cbfafelfo”
id = "i-096430d595c80cb53"
instance_state = "running"
~ instance_type = "t2.medium" -> "t2.micro"
+ tags = {
+ "Name" = "foo"
}

(...)
}

Plan: © to add, 1 to change, © to destroy.

O Her, oH cobupaeTcst OTMEHUTH U3MEHEeHMe 1I0JIs instance_type, clelanHoe AHHOI!
Ecii meBynika no-mpeskHeMy 3aHUMAaeTcs TeCTUPOBaHUeM B cpeje Staging, oHa Oyzer
KpaiiHe yAWBJIeHa, KOT/Ia CePBEP BHE3AMHO PasBEPHETCS 3aHOBO U HAUHET BECTH ceOst
nnave. Ho ecTb 1 xopoliiie HOBOCTH: ecjii BuJiji BHUMATETbHO TPOYUTAET BHIBOJL KOMAH-
IIbI plan, OH CMOKET 3aMETUTh OIIUOKY ellle 0 TOro, Kak oHa 3arpoHer AHHY. TeM He
MeHee 3TOT MPUMeEpP WLTIOCTPUPYET MPOBGIeMBbI, KOTOPbIe MOTYT BOSHUKHYTH TIPH pa3-
BEPTHIBAHUN U3MEHEHUI U3 Pa3HbIX BETOK B OOLIYIO CPELLY.

Yeranossennoe xpanusmiiamu Terraform 6JI0KHpoBaHue 31€Ch He TIOMOJKET, TaK KaK 9TOT
KOH(JIMKT He UMeEeT HUKAKOTO OTHOIIEHUS K KOHKYPEHTHOMY H3MeHEeHHIO (aiiia cocTost-
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Hug. briin u AHHA MOTYT TIPUMEHSTH CBOU M3MEHEHUS C PA3HUIIEH B HECKOTIBKO HEEb,
HO TipobJyieMa ocTanercst mpexkteil. OCHOBHAsI IPUYMHA B TOM, 4TO BeTBJIeHue u Terraform
TTOXO COYETAIOTCST MK cooit. Terraform KocBeHHBIM 0OPa3OM MPHUBSI3BIBAET KO K Pas-
BEPHYTOI B peasibHOM Mupe nH(ppacTpyKkType. [IocKoIbKy peaqbHOCTD Y HAC ¢ BAMU OJIHA,
paszernerne kozia Terraform Ha BeTkr umeeT Masio cMbicia. [Toatomy mipu pabore ¢ sio6oit
obeii cpemoii (Hampumep, Stage, Prod) Beera pasBeprbiBaiiTe KO/ U3 OJIHON BETKU.

JlokanbHoe BbINOSIHEHWE KOAa

Cuely oI maroM mocJie 3arpy3ku Kojia Ha CBO# KOMIbIOTep Oy/IeT ero 3amyck.
Ho ectb ozna 3arBos/ka: B otiinane ot npuksaginoro ko Terraform me mmeer takoro
MTOHSTHS, KaK «JIOKAJbHBII KOMIBIOTEP». Hampumep, Bbl He MOjkeTe pa3BepHyTh AW'S
ASG na csoem Hoytbyke. Kak yixe o6cyxnanoch B nojppasjene «OCHOBBI PyUyHOTO
TECTUPOBAHUST» Ha €. 255, 4TOOBI IPOTECTHPOBaTh KO/ Terraform BpyuHyio, ero Heo6xo-
JIFIMO 3aITyCTUTD B M30IMPOBAHHOM cpejie, TAaKOH Kak yueTHas 3armnch AW, criermaabHO
BbIleJIeHHas JIs1 pa3paboTynKoB (ele Jydlie, ecii y KasKaoro paspaboTdynka Oymer
cBog yuetHad 3anucb AWS).

[ToaroToBUB U30JMPOBAHHYIO CPEJY, BBl MOKETE HAYaTh PYYHOE TECTUPOBAHUE, BbI-
IMOJIHUB KOMaHy terraform apply:

$ terraform apply

(..0)
Apply complete! Resources: 5 added, © changed, © destroyed.
Outputs:

alb_dns_name = hello-world-stage-477699288.us-east-2.elb.amazonaws.com

Yro6bl MPOBEPUTD, paboTaeT JIn pazBepHyTast HHPPACTPYKTYPa, MOSKHO BOCTIONH30BATh-
¢s MHCTPyMeHTaMu Bpojie curl:

$ curl hello-world-stage-477699288.us-east-2.elb.amazonaws.com
Hello, World

Jl71s1 aBTOMATUYECKIX TECTOB, HAMMCAHHBIX Ha (GO, B MBOJTMPOBAHHOW YUETHOI 3aITUCH,
NpeHa3HavYeHHON /71 TeCTUPOBAHUS, BBITIOJHSIETCS KOMaH/ia go test:

$ go test -v -timeout 30m

(...)

PASS
ok  terraform-up-and-running  229.492s
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BHeceHne n3MeHeHu B Kof

ITosry4rB BO3MOKHOCTD 3allycKaTh cBOil Ko Terraform, MOKHO IIPUCTYIUTD K BHE-
CEHUIO UTEPATUBHBIX U3MEHEHUI — TOYHO TaK K€, KaK Bbl 9TO JIeJIaJIU C KOIOM [1PUJIO-
skenus. [l pa3BepThIBaHNS N3MEHEHNT MOKHO 3aHOBO BBITIOJIHUTH terraform apply,
a 4TOOBI yOEAUTHCS B TOM, YTO OHU PAbOTAIOT, MOJKHO CHOBA 3allyCTUTH curl:

$ curl hello-world-stage-477699288.us-east-2.elb.amazonaws.com
Hello, World v2

Y T06bI IPOBEPUTD, TIO-TTPEKHEMY JIU KOJ[ TPOXOUT TECTDI, MOKHO BBITIOJIHUTD go test:

$ go test -v -timeout 30m

(...)

PASS
ok  terraform-up-and-running  229.492s

EnuHCcTBEHHOE OT/IMYME OT MPUKIATHOTO KOJIA B TOM, YTO TECTUPOBaHMe WH(PPACTPYK-
TYPHOTO KO7ia OOBIYHO 3aHKMAeT GOJIbIIE BPEMEHH, TI0ITOMY BaM CTOUT MOAyMaTh HaJl
TeM, KaK COKPATUTD ATOT MPOIECC, YTOOBI MOTYYaTh PE3YIbTATHI KAaK MOKHO OBICTpEE.
N3 nynkra «Cragun TecTHpoBaHust> Ha . 299 BbI y3HAJM, 4TO MOKHO Pa3OUTh TECT HA
OT/IeJIbHbIE CTAJINK 1 BBIIOJHSATH TOJBKO T€ U3 HUX, KOTOPbIE BAM HYKHBI, 4TO CYIIle-
CTBEHHO YCKOPsieT 0OPaTHYIO CBS3b.

ITpencraBbTe, 4TO Y BAC €CTh TECT, KOTOPDIN pa3BepThiBaeT 6asy JaHHBIX U IPUIOKEHHE,
mpoBepsieT UxX paboTy 1 3aTeM yaassier. [Ipu ero HadyaabHOM BBITTOJTHEHUH BBl MOKETE
MPOIYCTHUTD yaaieHne, 4To0bl 6a3a TaHHBIX W TPUIOKEHUE TIPOIOJIKAIN PabOTaTh:

$ SKIP_teardown_db=true \
SKIP_teardown_app=true \
go test -timeout 30m -run 'TestHelloWorldAppStageWithStages'

(...)

PASS
ok  terraform-up-and-running  423.650s

3areM TPy KaKJI0M U3MEHEHUH MTPUIIOKEHMS BBl MOKETE ITPOITYCTUTD Pa3BePThIBAHNE
6a3bl TaHHBIX 1 06e cTaanu ¢ yaageHneM. Takum 06pa3oM, TeCT BBITOTHSET JIUIITb Pas-
BepThIBAaHWE TIPUIOKEHNS U TPOBEPKY:

$ SKIP_teardown_db=true \
SKIP_teardown_app=true \
SKIP_deploy_db=true \
go test -timeout 30m -run 'TestHelloWorldAppStageWithStages'

(...)
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PASS
ok  terraform-up-and-running 13.824s

IT10 COKpallla€T BPEM: Ha IMOJIYYEHUE PE3YJ/IbTAaTOB C HECKOJIbKUX MUHYT /10 HECKOJIbKUX
CEKYH/L, YTO Kpal'/JIHe TTOJIOKUTEJIbHO CKAKETCA Ha IIPOJAYKTUBHOCTU.

[Tpu BHeCeHWM M3MEHEHUH He 3a0bIBaliTe PeryisipHo (QUKCUPOBATH CBOU KO

$ git commit -m "Updated Hello, World text"

Moaaya U3MEHEHWUIA HA pacCMOTpPeHMe

Ecomm Bce paboTtaeT Tak, Kak BbI TOTO OJKH/IAJIHM, MOKHO CO3/IaTh 3aITPOC HA BKIIOYEHIIE
BHECEHHBIX M3MEeHEeHWH (TOYHO Tak ke, KaK W B cJIydae ¢ TPUKJIAIHBIM KoioM). Bamm
KOJLTTETH TPOCMOTPSIT BAIIN U3MEHEHUST B TOMCKE BO3SMOKHBIX OTMIOOK, 3A0/[HO MCTIPAB-
JISISt MX B COOTBETCTBUY € PEKOMEHIATINSAMI TI0 0opMaenuo koda. B xome KoMaHAHOI
pas3paboTKM, HE3ABUCHUMO OT TOTO, KAKOH MMEHHO KOJT BBI MHIIIETE, BCE TOJIKHBI CITE0-
BaTh 00mMM peroMenzaarvsiM. OIHO 13 MOUX JIOOUMBIX OTpeIeeHuil IICTOTO KO/a
OBLIIO IAHO B UHTEPBDHIO, KOTOPOE 51 B3si1 y Huka JlesutaMarruopa Jijist OJ{HOW U3 CBOMX
npeasiaynux kaur Hello, Startup (http://www.hello-startup.net).

Ecnv cMOTpeTb Ha ofiMH halin, HaNMCaHHbIN AECSTbIO pa3HbIMU UHXKEHEPAMU, TO onpeae-
NUTb, KOMY NpUHaANeXaT Te UK UHble hparMeHTbl, AO/MKHO 6bITb MOYTU HEBO3MOXHO.
BOT UTO AN MEHS 03HAYaeT UMCTbIN KOA.

YT1o6bl 3TOr0 AO6UTLCS, HYXKHO NPOBOAWTL pa3bop koaa 1 Ny6nnMKoBaTb peKoMeHAaLnn
no ero oopmneHnto BMecTe ¢ wabnoHamMm 1 nanomMamm a3bika. Korga Bce mx msydar,
MPOAYKTUBHOCTb CyLLECTBEHHO MOBBLICUTCS, TakK KaK Kaxzblid 6yAeT 3HaTb, Kak nucaTb
KoA OAHMM M TeM xe obpa3omM. lMNocne storo Bac byaet 6onblue 3a60TUTL TO, YTO Bbl
nunLlleTe, a He KaK Bbl 3TO AeNlaeTe.

Huk Aennamarrmop,
BeAyLMIi pa3paboTunk MHGpacTpykTypbl B Coursera

VY kaxk0# KOMaH/bl CBOM IpaBWJja Hanucanus Kozxa Terraform, KoTopbie MOAXOMAT
NMEHHO eﬁ, HOSTOMy A Hepetmcmo JINHIIb T€ N3 HUX, KOTOpI)IG MOI‘yT HpI/IFO[[I/ITI)CH JJIA
OOJIbIIMHCTBA KOMAH/L;

0 JTOKyMeHTaIlusd;

d aBTOMaTH4YeCKUue TECTDI;

O CTPYKTypa KaTaJoToB;

Q pekoMeHIAIuu 1Mo 0(hOPMIICHHUIO KOJIA.
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[lokyMeHTauus

B nekoropom cmbicie koxt Terraform cam 110 cebe siBJsieTest pasHOBUAHOCTHIO IOKYMEH-
taru. OH UCIOJb3YeT MPOCTON A3BIK /71 OMUCAHUS TOTO, KaKasd MMEHHO HH(PpacTpyK-
Typay Bac pasBepHyTa 1 Kak oHa cKoHdurypuposata. OiHaKko Takoii Bely, Kak caMmo/10-
KYMEHTUPYEMBIN KO/, He CyTIeCTBYeT. XOPOIITo HAMMCAHHBIN KO/I MOJKET TTOBEe/IaTh O TOM,
4mo OH JIeJIaeT, HO HUKAKON 13 M3BECTHBIX MHE I3bIKOB IIPOTPAMMUPOBAHM (BKIIOYAst
Terraform) #e criocoben 06bACHUTD, 3aueM OH ATO JIeJTaeT.

VIMeHHO T1039TOMY JTI060MY TIpOrpaMMHOMY obecriedernio, B Tom uncie u [aC, momumo
€aMoro Kojia, Hy>kHa JJokyMeHTanus. CylecTByeT HeCKOJIbKO BUJIOB IOKYMEHTAIINN 111
BBIOOPA, KOTOPBIE MOXKHO CIETATh 00sI3aTeTLHBIMU TIPH paszbope Kofa.

Q Hucvmennas doxymenmavus. BonbmuacTBo Moyieii Terraform JoJKHBL copepskaTh
daitn README, koTopbIit 06BsICHSIET X Ha3HAUeHNe, TPUYHHY WX CYIECTBOBAHMST
U TO, KaK UX MOKHO MOJU(UIIMPOBATH., ITOT (haiij jiydiiie HAITUCATh B TEPBYIO OUe-
pelb, ene 10 kakoro-an6o xkoga Terraform. Tak, mpeskie ueM OKyHYTbCS B JeTann
peanusaluu, Bbl OyeTe IOMHUTH O TOM, 4mo U 3auem Bbl cozpaere’. [lorparus
20 munyT Ha Harncanne README, BbI cMokeTe CaKOHOMUTH 9achl, KOTOPbIE YN
ObI Ha CO3/IaHKE KOJIa, pelratero e Ty npobsemy. IToMumo atoro daiia, Takxke
crefyer 1mo3aboTUThCS O MPAKTIHYECKUX PYKOBOACTBAX, JoKyMenTaiun K AP, Buku-
CTpaHKIAX ¥ IIPOEKTHBIX JOKYMEHTAX, KOTOpbIe OoJiee IiyboKo OObSICHAIOT IPHHIAIL
PaboThHI KOJIa 1 TO, TOYEMY OH TaK HaIIHCaH.

Q Jokymenmauyus 6 kode. BHyTpU camMoro Kojia B KauecTBe JOKYMEHTAI[UU MOKHO
no6aBasaTh KoMMeHnTapun. Terraform cunraeT KOMMeHTapueM OO0 TEKCT, KO-
TOPBII HauWHaeTcst co 3HakKa #. He mbitaiitech 00bSICHUTD B KOMMEHTAPUAX, U4TO
JleJIaeT Balll Ko, 9T0 ero pabora. [Ipegocrasistiite Juiib TY HHGOPMAIHIO, KOTOPYIO
HEJIb3$1 BBIPA3UTDH B KOJIE: HAIIPUMED, KaK €ro cJe/lyeT UCI0Ab30BaTh NI T0YeMy
6BIITO BBIGPAHO TO WM MHOE apXUTEKTypHOE pernenne. Terraform taxske mo3BosieT
YKa3bIBATh JIJIsT KAXKI0W BXOTHOUM M BBIXOHOW TTepeMeHHO mapameTp description,
KOTOPBIN OTJNYHO MOJAXOJUT JIJIsI ONIUCAHUS TOTO, KaK 3TH IepeMeHHbIe T0JIKHbI
HCITOJIb30BATHCA.

Q Ipumepvt koda. Kak yxe obcyskaanoch B riase 6, 1060l Moxy b Terraform mosmkeH
BKJIIOUATD B ceOsI IIPUMEPBI TOTO, KAK €r0 CJAEAYET MPUMEHSTh. DTO OTJIMYHAS BO3-
MOKHOCTD MOYEPKHYTh TIPEAIOJaraeMble ClieHapHU UCIOIb30BAHMUS, TO3BOJIKTh
[OJIB30BATEJISIM 3aIlyCTUTh BAlll MOJLYJIb 0€3 HAIIMCAHUS KaKOTO-I100 KOJAa U, 4TO
camoe TJIaBHOE, 100aBUTh ABTOMATHYECKUE TECTBI.

Hanucanne README B nepyio ouepenp HasbiBaercst Readme-oprentuposatntoii pazpabor-
koii (bit.ly/1p8QBor).
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ABTOMaTU4YeCKME TEeCThI

T'yaBa 7 TIOMTHOCTBIO TIOCBSIIIIEHA TeCTUPOBaHMIO Kojia Terraform, moaToMy cKaxy JInIib,
4TO MH(MPACTPYKTYPHBIH KO/l G€3 TECTOB MOYKHO CUMTAThH HEMCIIPABHBIM. B cBsA3M ¢ aTM
OJIVH M3 BAyKHEHIIINX KOMMEHTAPUEB, KOTOPBIE BBl MOJKETE OCTABUTH MPH pasbope Koja,
3BYUHT Tak: «Kak B 9TO TPOTECTUPOBAIIN ?»

CTpyKTypa KaTanoros

Barma komama 1oJKHA BBIPAOOTATH MPABIIIA O TOM, T7Ie I0JIKEH XPaHUThCst Kop Terra-
form m xKako#t Jo/mKHA OBITH CTPYKTYpa KatamoroB. ITockoabKy cTpyKTYpa (aitnos
1 KaTaJIOTOB OTIPeZIeNsieT To, Kak Terraform XpaHuT CBOe COCTOSIHIE, HYKHO OCOOEHHO
TIIATEIBHO TIOLYMATh O BIUSHUU BaIIEl CTPYKTYPhI KATAJIOTOB HA BOBMOKHOCTBD IIPEZIO-
CTaBJICHVSI TAPAHTHIT U30JISAIINH, YTOOBI, HATPUMED, U3MEHEHUS B cpejie (PUHATBHOTO
TeCTUPOBAHUS He BBI3BAIN POOIEM B TPOMBITIIEHHOM OKpYyskenu. [1pu pasbope koma
BAKHO CJTEIUTH 32 COOJIOIEHNEM CTPYKTYPbI, OMMCAHHON B mojipasaene «3omsimst
€ OMOIIIBIO OIMCAHUSI CTPYKTYPbI (haitioBs» Ha c. 119, koTopast obecriedyrBaeT U30JIALIIO
PasHbIX OKpysKeHuil (Takux Kak Stage u Prod) u oTaebHbIX KOMIIOHEHTOB (CKaKeM,
CeTeBOI TOMOJIOTUN JITTI BCell CPeIbI M OT/IeIbHOTO MIPHJIOKEHNS B 9TOH cpefie).

PekoMeHAaLMmM Nno ochopMIIEHUIO KOaa

JIrobast KoMaHzia 10JKHA cOOMIOAATH OIIPeIe/IEHHBIE COMJIALIEHI O CTHJIE OOPMIIEHIS
KOJIa, BKJTFOYasi HCIOJIb30BaHKe MPOOETIOB, MEPEHOCOB CTPOKHU, OTCTYIIOB, (DUTYPHBIX
CKOBOK, IMEH TIEPEMEHHBIX 1 T. /1. [[porpaMMucTbI JII0OST MOCTIOPUTE O TOM, YTO JIyUIIe:
1po06esibl 1w Taby IS — U Te JOJKHA HaXOAUThes (bUrypHas CKoOKa, HO caM BIOOD
He TaK YK M BaskeH. BaxHo, uToGbI Bala KooBast 6asza Oblia OXHOPOAHOI. Y GOJIBIITIH-
CTBa PEIAKTOPOB U MHTETPUPOBAHHBIX CPEl PaspabOTKH eCTh cpeicTBa (hOpMaTHPOBa-
HUS KOJIA, KOTOPBIE TaKyKe MOKHO MCIIOIb30BaTh B XyKaX (puKcaiuu Bamieil CuCTeMbl
yIIpaBJeHus BepcusiMu. Bee 5To moMoskeT cobmoaaTh 00U CTHIIb.

VY Terraform JaKe eCTb BCTPOEHHasA KOMaH/la fmt, KOTOpPas MOKET aBTOMaTUY€CKU ITPpU-
BECTU KO K €ANHOMY CTUJIIO:

$ terraform fmt

BoI MoskeTe 3ammycKaTh 9Ty KOMAHAY B paMKax Xyka (ukcarmn, 4To6bl BeCh KOI, KOTO-
PBIii BBI COXpAHsIETE B CUCTEME YTIPABJICHUS BEPCUSAMM, OBIJT HATIMCAH B OJIHOM CTHUJIE.
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BbinonHeHne aBTOMaTUYeCcKux TECTOB

Y uHdpacTpyKTypPHOTO KO/Ia, KaK U Y MPUKJIAJHOTO, TOJKHBI OBITh XyKH, KOTOPHIE 3a-
myckaroT aBToMarndeckie Tectsl B CI-cepBepe mociie Kakmoit (hukcarnuu i 0To6paskaioT
UX Pe3yJbTaThl HAa CTPAHMIIE 3a1IPOCA Ha BKJIIOUEHIE BHECEHHBIX U3MeHeHMiT. Brr yske
BHU/leJIN B IJlaBe 7, KaK MUy TCA MOAYJIbHbIE, MHTEIPallMOHHbIE 1 CKBO3HbBIC TE€CTbI /1JIA
koza Terraform. Ho ectb ele ogHa kpaiiHe BasKHasi IPOBEPKA, KOTOPYIO BBI JTOJKHBI
crenath: terraform plan. 37ech IeiCTBYET TPOCTOE TIPABUJIO: TIPEXKIIE YeM ITPIMEHSITh
M3MEHEeHUs, BCeT/a BBITIOMTHANTE KOMaHy plan.

Terraform aBroMaruuecku oToGpakaeT BHIBOL KOMAH/IbI plan, KOT/A Bbl BBIIIOJIHIETE
apply, 1109TOMY JIaHHOE TIPABUJIO O3HAYAET, YTO BbI JIOJIKHBI OCTAHOBUTHCS U TIPOYU-
TaTh 9TOT BbIBOA! Bbl He 1mmoBepute, Kakue omuOKN MOKHO IPEAOTBPATUTD, IIOTPATUB
30 cexyH/ Ha aHAIM3 PACXOKAEHUN, KOTOPbIe BBIBOAUT apply. UTOOBI OOIIPATH 9TO 110~
BejleHre, KOMaH/y plan MOKHO MHTEIPUPOBATH B IIpoliece pasbopa kozxa. Harpumep, or-
KPBITBII HHCTPYMEHT 1101 HazBaHueM Atlantis (https://www.runatlantis.io/) aBToMaTiyecKu
BBIIIOJIHSAET terraform plan pu GuKcanuu Koja u 4oOaBiseT BbIBOI plan B BUIE KOM-
MEHTAPUEB K 3aIIPOCAM HA BKJIIOUYEHUE BHECEHHBIX U3MEHEH U, KaK TI0Ka3aHo Ha puc. 8.3.

bonee TOTO, KOMaH/ia plan 1103BOJIAET COXPaHATH CBOI BBIBOJI B (1)3.171]1:

$ terraform plan -out=example.plan

3areM Jist 9TOr0 (haiiia MOKHO BBITOJHUTH KOMaHIY apply, 4ToOBI OHA TIPUMEHUIA
MMEHHO Te M3MEHEHUSsT, KOTOPbIe BbI BUE/IN B HavaJe:

$ terraform apply example.plan

OG6paruTe BHUMaHKE Ha TO, 4TO, Kak u cocrostaue Terraform, Gaiiipl ¢ mIaHOM MOTYT
cozepkath KOH(UICHI[MaIbHbIe fanHble. Hanpumep, eciiu BbI nctiosbayere Terraform
JUIS PA3BEPTHIBAHYS 6a3bl JAHHBIX, B (paiisie ¢ MIaHOM MOXKET HAXOUThCSA MApOJIh K HEll.
Tockoubky 9T (haiiibl He MUGPYIOTCS, IS UX CKOJIb-TU00 MTPOIOJIKUTEHHOTO XPa-
HEHUsT He0OXOUMO MIPELYyCMOTPETh COGCTBEHHOE TT(POBAHHE.

CnusiHne 1 BbINyCK HOBOW Bepcum

ITocjie TOro Kak 4jieHbl Balleil KoMaH/bl PasoOpajii BHECEHHbIE U3MEHEHMS U BbIBO/L
KOMaH/[bl plan 1 BCe Ballli TECTHI OBIIN YCIIENTHO TIPOHAEHBI, MOKHO OOBEMHUTH CBOIl
KOJI C BETKOI master U BBIIIYCTUTh HOBYIO Bepcuio. Kak v ¢ IPUKJIAHBIM KOJIOM, JIJIsT
aToro noaxoaar tern Git:

$ git tag -a "v0.0.6" -m "Updated hello-world-example text"
$ git push --follow-tags
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6 atlantisbot commented

Ran Planindir: . workspace: default

Refreshing Terraform state in-memory prior to plan...
The refreshed state will be used to calculate this plan, but will not be
persisted to local or remote state storage.

An execution plan has been generated and is shown below.
Resource actions are indicated with the following symbols:
+ create

Terraform will perform the following actions:

+ null_resource.demo
id: =computed>
Plan: 1 to add, @ to change, @ to destroy.

. To apply this plan, comment:
o atlantis apply —d .

. To delete this plan click here

. To plan this project again, comment:
o atlantis plan -d .

. ﬁ To apply all unapplied plans, comment:
o atlantis apply

Puc. 8.3. Atlantis ymeeT aBTOMaTM4Yeckn o6aBnsTb BbIBOA KOMaHAb! terraform plan B Buge
KOMMEHTapU1EeB K 3anpocaM Ha BKJTHOUYEHWNE BHECEHHbLIX U3MEHEHWI

Orymune B TOM, YTO MPUKJIATHON KO/ YaCTO PA3BEPTHIBAETCS B BUJIE OTIEIBHOTO apTedax-
Ta, Takoro kak o6pas Docker nnu BM, toraa kak Terraform ymeer caMocTosITeIbHO 3arpy-
skaTh Kozt u3 Git. Takum 06pasoM, PEro3UTOPHIA ¢ 3alaHHBIM TETOM CaM 1o cebe HEN3MeHsI-
eMbIi apTedaKT ¢ TOIIEPKKON BEPCHOHUPOBAHMUST, U UMEHHO OH OY/IET Pa3BEPTHIBATHCSL.

Pa3BepTbiBaHMe

[TosyunB HemameHgeMblil apTedakT ¢ MOJIEPKKON BEPCMOHNPOBAHNUS, BBl MOKETE €T0
pasBepHyTb. BOT HECKOJIBKO KJTIOUEBBIX MOMEHTOB, KOTOPbIE CJIEAYET YUYUTBIBATD IIPH
passeprhiBanuy koja Terraform:

0 MHCTPYMEHTapHUil /i pa3BepTbIBAHUS;

 cTpareruu pa3BepTbiBaHU],
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O cepBep AJisd pa3BePThIBAHU,

Q npoaBuKeHue apTedaxTa 10 pa3HbIM OKPYKEHUSIM.

MHCTpyMeHTapuit Ans pa3BepTbiBaHUS

OCHOBHBIM CPeICTBOM JiJIst pa3BeprhiBanus koga Terraform asisiercs cam Terraform.
Ho ecTpb Tak:ke HECKOJIBKO IPYTUX MHCTPYMEHTOB, KOTOPbIE MOTYT ITPUTOAUTHCS.

Q Atlantis. Bl yke BUIeId 9TOT OTKPBITHII HHCTPYMeHT. OH yMeeT He TOJIBKO 100aB-
JISITh BBIBOZL KOMaH/IbI plan B BAIllF 3aIIPOCHI HA COXPaHEeHNe BHECEHHBIX U3MEHEHUIH,
HO ¥ 3aIycKaTh terraform apply B OTBET Ha I0GaBJICHIE B BAIIl 3a1TPOC CHEIMATBLHOTO
KOMMEHTapUs. 3a CYET HTOTO BbI MOJIydaeTe YA0OHbII BeO-uHTephelic 1ist pasBepThi-
Bauwust Terraform. Onnako uMmeiite B BULY, 4TO OH He MOJIEPKUBAET BEPCUOHUPOBA-
HUe. ITO MOKET 3aTPYMIHUTD MOAJCPKKY U OTJANKY KPYITHBIX TIPOEKTOB.

Q Terraform Enterprise. Kopnopatushbie npoaykrhl oT komnanuu HashiCorp umeror
BeG-uHTepdEiic, ¢ TOMOIIHI0 KOTOPOTO MOMKHO BBIIOJHATH KOMaH bl terraform
plan u terraform apply, a TaKyKe YIIPABJISATH IePEMEHHBIMU, KOHDUIEHIINATHBHBIMU
JTAHHBIMU ¥ ITPaBaMU JTOCTYIIA.

Q Terragrunt. dto otkpbiTas obeprka Bokpyr Terraform, kotopas 3anosHseT coboii He-
KOTOpbIE IPOOeIIbl B JaHHOI cucteMe. UyTh 103:Ke B 9TOII IJIaBe BbI YBUINTE, KAK C €€
MOMOIIBIO B PA3HBIX CPEAX MOKHO PasBePHYTh BepcroHupyembiil kog Terraform,
MUHUMHU3UPOBAB €ro JyOIupoBaHue,

Q Cxpunmot. Bel Moskere cuenats pabory ¢ Terraform 6osiee ru6koii 3a cuer ckpui-
TOB, HAITMCAHHBIX HA A3BIKAX TPOrPAMMHUPOBAHUS 0OIIET0 Ha3HAYEHUS, TAKMX KaK
Python, Ruby wiu bash.

CTpaTernv pasBepTbiBaHuS

Cucrema Terraform cama 1o cebe He Tpe/iaraeT HUKAaKUX CTPATETHI Pa3BEPTHIBAHSL.
Y Hee HET BCTPOEHHON TOMIEPKKI CKOMB3SIIIX WM «CUHe-3eJ€HbIX> 0OHOBIEHNUT,
U OHA He MO3BOJISIET UCIOJIB30BaTh POTAIINIO (DYHKI[HIT 171t GOBITUHCTBA M3MEHEHU I
(970, HaTTpUMeD, KacaeTcst 6a3 JAHHbBIX; BbI TNMO0 BHOCUTE U3MeHeHne, 1160 HeT). Bawm,
B CYIIHOCTH, JIOCTYIIHA JINIIIb KOMaHaa terraform apply, KOTOpas IIPOCTO BBIITOJIHSAET
KoHdUrypaluio, IpelycCMOTPEHHYIO B BalieM Koje. Koneuno, nHorja B caMoM Kojie
MOKHO PEan30BaTh COOCTBEHHYIO CTPATETHIO PA3BEPTHIBAHYIST; BCIIOMHUTE, CKa/KEM,
CKOJIb3sIIIKe OOHOBJIEHMSI ¢ HYJIEBBIM BPEMEHEM IIPOCTOs B MOJyJIe asg-rolling-deploy,
KOTOPBIN BBI CO3/1aJU B npeabiaynux riaasax. Ho, nockombky Terraform siBisiercst
JleKJIapaTUBHbBIM sI3bIKOM, Balll KOHTPOJIb 32 Pa3BePThIBAHUAMU JOBOJIbHO OrPaHUYEH.
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Mcxo/s1 13 9TUX OrpaHnYeHuil KpaiiHe BayKHO ObITh FOTOBBIMU K CUTYaI[MSAM, KOI/Ia pas-
BEPTHIBAHUE IIPOXOANT HEyAAYHO. IIpy pa3BepThIBAHNY IPUIOKEHUS OT MHOTUX BUIOB
ormbOK criacaeT BoIOpaHHAs BAMU cTpartertst. Harmpumep, ecJiu PUIOKEHUTO He yIaeTcst
MIPONTH MPOBEPKY PAbOTOCTIOCOGHOCTH, GATAHCUPOBIINK HArPY3KU HUKOT/Ia He HAITPABHUT
K HeMy peasibHblil TpauK, O9TOMY TT0Jb30BATE/II He TToCTpajaloT. boJiee Toro, B ciyuae
BO3HUKHOBEHMSI OIIMOOK CTPATETrHK CO CKOJIB3SIIMU WA «CHHEe-3eJIeHbIMI» 0OHOBJIE-
HUSAMK MOTYT aBTOMATHUECKH OTKATBIBATHCSI K MIPEABIAYIIEN BEPCHH IPUIOKEHHSI.,

st cpasuenust, Terraform ue noddepaicusaem asmomamuueckuii omxam ¢ omeem na
owubKy. ITO OTUYACTU CBSI3AHO C TEM, UTO B CJIyUae ¢ MPOU3BOJBHBIM HH(PPACTPYKTYP-
HBIM KOJIOM 3TO YaCTO OKa3bIBAaeTCsT HeHE30TMaCHbIM WJIH JIaske HeBO3MOKHbBIM, Harpu-
Mep, eCJIN MPUJIOKEHNE He YIAT0Ch Pa3BEPHYTh, €T0 MOUTH BCETIa MOKHO OTKATUTD
K GoJiee cTapoil BepPCUH, HO €CJIM HeylauHbIM OKa3aJI0Ch Pa3BepThIBaHUE M3MEHEHIS
B kozie Terraform, KoTopoe MOKHO GBITO yAATUTH a3y TaHHBIX WIH OCTAHOBUTH CEP-
BeP, OTKATUTD €T0 OYET He TaK MPOCTo!

Bouee Toro, kak BbI yske Buzesu B paszene «IlogBoaubie kamuu Terraforms wa c. 203,
ommbOku B Terraform gasexo He pearkocts. [ToaToMy Ballla CTpaTerusi Pa3BePThIBAHIIS
JOJIKHA CHUTATh UX (OTHOCI/ITGJIBHO) HOPMaJIbHBIM ABJICHUEM U YMETH Ha HUX KaK CJie-
IIyeT pearnpoBaThb.

Q Ilosmopnwvie nonvimxu. Hexoropsie ommbku B Terraform BpeMeHHbIe U caMU KC-
4ye3aloT IIPU MOBTOPHOM BBITIOJTHEHUN terraform apply. HcTpyMeHTapuil 17151 pas-
BEPTHIBAHUST, KOTOPBIN BbI UCIIOJIb3yeTe BMecTe ¢ Terraform, oJmKeH 0OHAPYKIBATH
M3BECTHBIE TPOOIEMBI 1 ABTOMATHYECKHU TTIOBTOPSITD OMEPAIIIO TIOCTe HeOOMBIIOI
may3bl. ABTOMaTHYECKOE MTOBTOPEHUE MOTBITOK B OTBET HA U3BECTHBIE OMIMOKY
BcTpoeno B Terragrunt.

Q Owwbku cocmosinus Terraform. Bpems ot Bpemenu Terraform He yzaercst CoXxpaHUTD
COCTOSTHUE TIPU BBITIOJTHEHUH terratorm apply. [Tpearioniokum, eciu B Xo/ie paboTh
apply Tepsercs coefrHeHue ¢ VIHTepHeTOM, Heyadeil 3aBepIuTcs He TOJThKO 9Ta
KOMaH/[a, HO ¥ TIOTIbITKA 3aIicaTh 0OHOBJIECHHBIH (hailyl COCTOSIHUS B yIaleHHOE XPa-
Hunie (Takoe kak Amazon S3). B rakux caydasx Terraform coxpaHsieT cocrostHue
Ha auck B (ail o HassanueM errored.tfstate. Yoeaurecn, uro Bamr CI-cepsep
He yxansieT atu (aitasl (cKaskeM, B MpoIecce OUNCTKU paboueil 06aacTh moce
cbopkn)! Eciit ociie HeyiauHOTO Pa3BepPTLIBAHUS Y BAC BCE €IIE OCTACTCS IOCTYII
K aToMy (haliny, Ipu BO30OOHOBJIEHUH UHTEPHET-COEIMHEHUS BbI MOJKETE 3aTPY3UTh
€ero B ylaJleHHOe Xpanusiuiie (Hapumep, B S3), ucnorb3ys KoManay state push.
Taxum 06pazom, HHGOPMAIHS 0 COCTOSTHUY He OYIeT yTepsiHa:

$ terraform state push errored.tfstate

Q Owubku cusmus 6aoxuposku. uorga Terraform we ymaercst cHATh 010KMpOBKY. Ha-
npumep, ecsint Bail CI-cepBep BbliijieT U3 CTPOSI B XOJI€ BbITIOJIHEHUs terraform apply,
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COCTOSTHUE TaK M OCTaHeTcs 3a6T0KMPOBAHHBIM. JII0GOH, KTO MOTBITAETCS BBITIOJ-
HUTH apply /It TOTO 3Ke MOZLYJIs, HOJY4YHUT coobIieHre 06 oumbKe, B KOTOpoM Oyuer
CKA3aHO, YTO COCTOSHME 3a0JOKMPOBAHO, M YKa3aH UAECHTUPUKATOP OIOKMPOBKH.
Ecm BBI COBEPITEHHO TOYHO YBEPEHBI, 4TO 9Ta OJIOKMPOBKA OCTABJICHA 110 CIydaii-
HOCTH, BBl MOKETE IPUHYAUTENBHO €€ CHATh ¢ MOMOMIBIO KoMaH/bl force-unlock,
nepenas ee ID 13 mojryueHHOro coobiieHus 00 ommnoke:

$ terraform force-unlock <LOCK_ID>

CepBep pa3BepTbiBaHUSA

Bee nsmenenus B mHGPaCTPYKTYPHOM KOJIE, KK U B TIPUKJIAIHOM, TOJIKHBI TIPUMEHSATh-
ca ¢ Cl-cepBepa, a He ¢ KOMITbIoTepa paspaboTyrka. Bbl MokKeTe 3amycKaTh KOMaH/Ly
terraform apply us Jenkins, CircleCI, Terraform Enterprise, Atlantis wim ¢ ro60it
APYToil aBTOMATU3MPOBAHHOI MIaT(OPMbI C JOCTATOUHBIM YPOBHEM 0E30MaCHOCTH.
Bbl nostyuaere Te jke NperMyIecTBa, 4TO U ¢ MPUKJIALAHBIM KOJIOM: 9TO 3aCTaBJIsIeT Bac
HOJIHOCTBIO ABTOMATU3MPOBATh Balll IIPOLECC Pa3BEPThIBAHMUSI, FAPAHTUPYET, YTO STOT
IIPOLECC BBIMOJIHSETCS BCErJa U3 OJHOIO M TOTO K€ OKPY/KEHMUsI, M O3BOJISET JIyUlle
KOHTPOJIMPOBATH JOCTYI K IPOMBIILICHHBIM CPEIAM.

Tem e MeHee MHGPACTPYKTYPHDIH KO TpebyeT 4yTh Hosee CIOKHON OPTaHN3aIIH
[paB Ha pasBepThIBaHue, YeM IpuKIaaHoil. CI-cepBepy 00BIUHO MOKHO BbIaTh MIHU-
MaJIBHBINA HAOOP TIpaB JIJIsI pa3BepThiBaHus Tpuioxkenuit. Hampumep, aro6sr passep-
HyTh npukaagHoil kox B ASG, Cl-cepsepy, Kak IpaBuio, TpeOyeTcs JIUIlb HECKOIbKO
KOHKPETHBIX TIPaB ec2 1 autoscaling. OmHaKo 17151 pa3BepThIBAHUS TIPONU3BOTBHBIX U3-
MeHeHUl B nH(GPaCTPYKTYPHOM Kojie (ckaskeM, Koz Terraform MoskeT HOIBITAThCST pas-
BepHyTh 6asy ganubx, VPC uim copepuienno HoByIio yuetnyio sanuck AWS) CI-cepsep
MOJIKEH 00J1a/1aTh TPOU3BOJIBHBIMU, TO €CTh A/IMUHUCTPATOPCKUMHU MOJTHOMOUUSAMH.

[Tockoapky Cl-cepBepsl peHa3HAYEHBI 7151 BRITIOTHEHNS MTPOMU3BOJIBHOTO KO/IA, X
CJIOKHO cfieaTh Ge3omacHbIME (MOTPOOYHTE MOAMHCATHCS HA KOHCYIbTATHBHYIO Pac-
cbIKy Jenkins, 4To6bI YBU/IETH, HACKOJIBKO YACTO B HEM OOBSBISIOT O CEPhE3HBIX Y513~
BUMOCTSIX ), TIO9TOMY /IaBaTh UM MOCTOSTHHbBIE aIMIHUCTPATOPCKUE TIOMHOMOYHSE Gy IeT
puckoBaHHO. U151 MUHUMM3AI[UN 9TOTO PUCKA MOXKHO TIPEATIPUHATD HECKOJIBKO 1AroB.

Q He gemaiite cBoit CI-cepBep goctymtbiM u3 mybmnaroro MaTepHeTa. To ecTh pasme-
IaiiTe ero B MPUBATHBIX TOZICETSIX, 6e3 mybsmunoro IP-axpeca, 4to6bl OH GbLT OCTYIICH
T0JIbKO TI0 VPN-coeuteHnio. ITo CyImecTBEHHO TTOBBICUT 6e30TacHOCTb, HO CO3/IaCT
JOTIOTHUTETLHbBIE OTPAHUYEHYIST: Y BAC MEPECTaHyT paboTaTh BeO-XYKH JJIsT BHEITHUX
cucTeM, B pesyJibrate 4ero, k mpumepy, GitHub e cMokeT aBTOMATHYCCKY MHUIHN-
posarth cbopky Ha Bariem Cl-cepsepe. BMecTo 9TOTO HY;KHO C/le/IaTh Tak, YTOObI Balll
Cl-cepsep cam obpartasicst 3a 0GHOBJICHUAMHU K CHCTEME YITPABJICHUS BEPCUAMHU.
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O Orpannubre nocryn k CI-cepsepy. Paspenmire o6pamarbess K HEMY TOJBKO 110
HTTP, tpebyiite oT 1mojib3oBaresieil NpoxXoKAeHrsa ayTeHTU(UKAIIMKA 1 CJepyiiTe
PEKOMEH/IAINAM T10 YKPETJIeHNI0 cepBepoB (HAlpuMep, MPeyCMOTPUTE CTPOTHe
npasusa Ajas GpanaMayapa, ycranosure fail2ban, Bkiounte BemeHme KypHaia
ayinTa u T. 1.).

O Crapaiitecn He BbIaBath Cl-cepBepy OCTOSTHHBIE A/IMUHUCTPATOPCKIE MTOJTHOMO-
yust. OH JI0JoKEH UMETD MTPaBa, J0CTATOUHbIE /IJIST aBTOMATHIECKOTO Pa3BEPTHIBAHUS
onpe/ieJIeHHBIX N3MeHeHNT B MHMpacTpyKTypHOM Kozie. Ho Korma peus uer o uem-
TO GoJiee feMKATHOM (HalpuMep, 0 100aBIeHUN /YIaJeHUN T0Jb30BaTEIeH UK
JIOCTYTIEe K KOH(MUIEHITUATBbHBIM JIAHHBIM ), COOTBETCTBYIOIIME BPEMEHHbIE TOJTHOMO-
4yus (CPOK JeHCTBUS KOTOPBIX, CKa’KeM, NCTEKAET Yepe3 O/IMH Yac) cepBepy /0JKeH
MPEIOCTaBUTD JKUBOW CUCTEMHBIN a/IMITHUCTPATOP.

MpoaBmkeHne apTeakToB MO PasHbIM OKPYXXEHNUAM

WudpactpykrypHbie apredakTbl, Kak U TPUKJIAIHbIE, TOJKHBI ObITh HEM3MEHIEMbIMH,
MOAAEePKUBATh BEPCHMOHNPOBAHNE U IIPOABUTATHCA OT OHOTO OKPYKEHU K JPYTOMY,
HATIPUMeED, BEPCUIO vO. 8.6 HYKHO poiBUHYTH u3 Dev B Stage, a 3atem B Prod!. 3nech
TOXKe JIEHCTBYET TIPOCTOE MIPABUIIO: 8cezda mecmupyime usmenenust 6 kode Terraform,
npeicoe uem pazeepmoléams ux 6 NPOMbLULIEHHOU cpede.

[Mockonbky B Terraform Bce u Tak aBTOMATH3UPOBAHO, TPOBEPKA H3MeHeHHiT B Stage
riepe/l BeIKaTbiBanueM ux B Prod He Tpebyer 0cOOBIX AOMOTHUTENBHBIX YCUITUIL, HO TIPU
HTOM TIO3BOJISIET BBISIBUTH OTPOMHOE KOJMUYECTBO OMnGoK. TectupoBanue B mpearnpo-
MBIIILJIEHHOM OKPY/KEHUU 0COOEHHO BAYKHO TI0 TO IIPUUKHE, YTO, KAK y3Ke YIIOMHUHATIOCH
B 91Ol Tmase, Terraform He oTKaTbIBaeT U3MEHEHU B crydae ommoOKu. Ecim ipu BeImo-
HeHUM terraform apply UTO-TO OW/IET He TaK, IPUETCS YNHUTH 3TO CAMOCTOSITEJIBHO.
JlauHbIii Iportece OyIeT MeHee TPYIOEMKIM U HATTPSIKEHHBIM, €CJIH TIPOBOJIUTH €T0 eI1le
110 Pa3BePTHIBAHUS B TIPOMBIIIIJIEHHOH Ccpejie.

I[Tporecc mpoaBuskenust koga Terraform mo pasHbIM OKPYKEHUSAM aHATIOTHYEH MTPO-
JIBUKEHUIO TIPUKJIAHBIX apTeaKkToB, TOJIBKO y HErO eCTh JAOTIOJIHUTEIbHBIN JTATl:
BBITIOJIHEHNE KOMaH/IbI terraform plan u pyyHad rmpoBepKa ee BbIBoza. B ciyvae ¢ mpu-
JIOKEHUSIMU TOT 9Tall OOBIYHO He TpeOyeTcs, TaK KaK PasBepThiBaHMe MPUKIALHOTO
KOJ[a Yallie BCEro MPOXOIUT MO OJHOMY CIIEHAPHIO 1 He HeceT B cebe OOJIBIIOTO PUCKA.
OpHAKO KaK/10€ Pa3BepPThIBAHNE HHDPACTPYKTYPBI MOKET OBITH YHUKAJIBHBIM, & OLIHO-
KU1, KOTOPBIE ITPU 9TOM BO3HUKAIOT (BPOJIE YAaTeHNs Oa3bl JAHHBIX ), MOTYT CTOMTH OYEHb

' Unes npoasmxkenus koga Terraform mo pasusiM cpemam npunaaiexut Kudy Moppucy:
Using Pipelines to Manage Environments with Infrastructure as Code (bit.ly/21Jmus8).
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n10poro. [109ToMy BO3MOKHOCTD B IMOCIEAHNN pas MPOCMOTPETD U paszodpaTh BLIBOJ plan,
6€e3yCIIOBHO, CTOUT OTPAYEHHOTO BPEMEHT.

Tak, K IprMepy, BBITJISINUT TIPOTIECC
npoasukenust moays Terraform
BEPCHU vO.0.6 110 OKpyskeHusaM Dev,
Stage u Prod.

1. O6HoBuUTH cpeay Dev o v0.0.6
U BBITIOJIHUTD terraform plan.

2. 3anpocutb paszbop u ogobpenue
tana. Hampumep, mociaTs aBTo-
MaTudeckoe coobenue o Slack.

3. Ecau man o06peH, pa3BepHy Th
Bepcwio v(0.0.6 B Dev ¢ momorsio
terraform apply.

4. Bpmoannts B Dev pyunoe u aB-
TOMAaTHUYeCcKoe TeCTUPOBaHue.

5. Ecim Bepeust v0.0.6 xopoio pabo-
taet B Dev, nosroputhb maru 1—4,
4T0ObI IPOIBUHYTH ¢ B Stage.

6. Ecuu Bepcus v0.0.6 xoporiio pa-
6oTaer B Stage, MOBTOPUTH IIa-
i 1—4, 94ToOBI IPOABUHYTH ee
B Prod.

Ocrasioch paso6paThest ¢ OIHON BaskK-
HOITI ipobJieMoii: 1y6aupoBaHeM
KOJIa MEK/ly Pa3HBIMU OKDY>KEHUS-
MU B PENO3UTOPUN MmeKyweli nadpa-
CcTpyKTypbl. Hanmpumep, B3ristHuTE
Ha PETO3UTOPHH Ha puc. 8.4.

Periozurtopuii Texkyireit nHGpacTpyK-
TYPBI COAEPIKHUT OOBIIOE KOTUIECTBO
PErMOHOB ¢ MHOKECTBOM MOJYJIei
B KaKIOM 13 HUX. V1 GOJIBITHHCTBO
ATUX MOJYJIEl OB CKOTTMPOBAHDI.
KoHneuHo, y Kask/I0T0 U3 HUX UMeeT-
cst (paitst main. tf, KOTOPBI CChLIAET-
5T Ha MOJLYJTb B BaIlleM PEMO3UTOPUH

v ) us-east-1
v 3 prod
v @ vec

[ variables.tf
[j outputs.tf
[j main.tf
v 8 services
» &8 frontend-app

v - backend-app
[ variables.tf

[ outputs. tf

[ main.tf
v - data-storage

v @8 mysql

D variables.tf
D outputs.tf
[ main.tf

p B redis
» @3-

v - us-west-1

» B prod

v - eu-west-1
p B prod
v - ap-southeast-2

» O prod
»il -

Puc. 8.4. CTpyKTypa KaTanoros npv akTMBHOM
KOMMPOBaHWUW CPeA U MOAy/el BHYTpY Kaxaoln cpefpl
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modules, IO3TOMY CUTYyaIH ¢ AyOIMpOBaHKEM MOTJIA OBITH 1 Xyske. Ho, maxe eciu BbI
IIPOCTO CO3JAETE SK3EMILISAP OJHOIO MOJLYJISl, BAM BCE PABHO IIPUXOAUTCS UCIIOIb30BATh
60J1b111011 0OBEM MAOIOHHOrO KOAA, OMMHAKOBOTO /11 BCEX OKPYKEHHUIA:

Q koHpuryparmuio provider;
O xoudurypamnuio backend;
QO 3ajgaHue BCeX BXOIHBIX TIEPEMEHHBIX JIJIsI MOYJIS;

[ 3ajaHue BCeX BBIXOJHbBIX II€EPEMEHHDBIX, KOTOPbIE BO3BpalllaeT MOZYJIb.

B pesysbrarte B Kax0M BailieM MOJLyJie MOTYT HAKOTIUTHCS IECATKA M COTHU CTPOYEK
B OCHOBHOM MJIEHTUYHOTO KOJIa, KOTOPBII KOMUPYeTCs U3 OJHON CPefibl B IpyTyio. UTo-
Obl MUHUMI3UPOBATh AyOnuposanue 1o npuHiuny DRY u 061eraynth npoaBHKeHIe
KO/la Terraform 110 pa3HbIM Cpe/laM, BbI MOJKETE NCII0JIb30BATh OTKprTbIﬁ I/IHCprMeHT
roz; HazBaHueM Terragrunt (https://github.com/gruntwork-io/terragrunt), o koTopom 5 yske
yrnoMuHas paHee. Terragrunt mpezcrasisiet co6oil ToHKY®0 00epTKy Bokpyr Terraform.
[Tocsie ero ycranoku (MHCTPYKIMU 110 ycTanoBke — B ¢aitsie README o agpecy
https://github.com/gruntwork-io/terragrunt#install-terragrunt) Bbl CMO’KeT€e BBITIOJTHATH CTaH-
JApTHBIC KOMaH/bI terraform, IPUMEHsA UCTIOMHAEMBIH (hailn terragrunt:

$ terragrunt plan
$ terragrunt apply
$ terragrunt output

Terragrunt sanyckaer Terraform ¢ 3aganHoOil BaMu KOMaH[[0ii, HO ¢ HEKOTOPBIM J[0-
MOJTHUTETbHBIM TTOBE/IEHNEM Ha OCHOBe KOH(UTYypallny, yka3daHHoil B ¢aiise terra-
grunt.hcl. OcHOBHas ujes B TOM, 4To Bech Koz Terraform HaXoAuTCs B €IMHCTBEHHOM
AK3EeMIIJISIPE B PETIO3UTOPUN modules, TOT/Ia KaK PEMO3UTOPUN mekyuieti nHppacTpyk-
TYPBI COJEPKUT (hailsrbl terragrunt.hcl, KOTOPbIE TO3BOJISAIOT KOH(UTYPUPOBATD
1 PasBepPThIBATH KKl MOZLYJb B JIE000I cpee 6e3 1yOaupoBanust. TO MPOUILIIO-
CTPUPOBAHO Ha puc. 8.5.

[l navyasa gob6aBbre KoH(Urypaiuio provider B daiiibl modules/data-stores/mysql/
main.tf 1 modules/services/hello-world-app/main.tf:

provider "aws" {
region = "us-east-2"

# Pa3spewaem nwbyw Bepcuw nposaipepa AWS Buaa 2.X
version = "~> 2.0"

}

3arem n06aBbTe KOHGUIrypanuio backend B dailibl modules/data-stores/mysql/
main.tf u modules/services/hello-world-app/main.tf, Ho ocTtaBbTe GJIOK config
mycThIM (BCKOPE BbI YBU/IUTE, KaK HATIOJIHUTH €ro ¢ ToMolbio Terragrunt):
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terraform { v- us-east-1

# NoponpeT nwbas Bepcua Terraform

# Buga 0.12.x v - prod

required_version = ">= 0.12, < 0.13" D terragrunt.hcl

# YacTuyHaa KoHpurypauma. OcTanbHoe v - vpe

# pobaBuT Terragrunt.

backend "s3" {} [ terragrunt.hcl
} v 8 services
3acdukcupyiite aTH U3MEHEHUS U BbI- » @ frontend-app
IIyCTHUTE HOBYIO BEPCHUIO CBOEI'O PEIIO- v - backend-app

3uropusd modules:
[) terragrunt.hcl

$ git add modules/data-stores/mysql/

main.tf v - data-storage
$ git add modules/services/hello- v - mysql
world-app/main.tf
$ git commit -m "Update mysql and D terragrunt.hcl
hello-world-app for Terragrunt" A
$ git tag -a "v0.0.7" -m "Update | 2 - redis
Hello, World text" -
$ git push --follow-tags >
v - us-west-1
Tenepn nepeiiiure B pero3uTopuil te- » @ prod

Kylneit nHOPaCTPYKTYPBl U yIaJauTe
Bce (aitnbl .tf. 1ot kox Terraform, W 8 cu-west-1
KOTOPBII1 BBl CKOIIMPOBaJIU paHee, Oy- » {8 prod
Jiet 3amenen (paiisiom terragrunt.hcl

IS Kask10To Moy tst. Hampumep, Tak v @8 ap-southeast-2

BBITJIAANT terragrunt.hcl s live/ > - prod

stage/data-stores/mysql/terra-

grunt.hcl: > -

terraform { Puc. 8.5. CTpykTypa aiinos v kaTanoros
source = "github.com/<OWNER>/ npu “crnonb3oBaHuy Terragrunt

modules//data-stores/
mysql?ref=v0.0.7"

}
inputs = {

db_name = "example_stage"

db_username = "admin"

# YcTaHOBMTe Maposib C MOMOlWbK nepemeHHol cpeapl TF_VAR_db_password
}

Kak Bunnre, daitnst terragrunt.hcl ncmoap3yior ToT ke cuatakcuc HCL (Hashi-
Corp Configuration Language), uro u Terraform. Koria Bbl 3ammyctute KoMaH/y
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terragrunt apply, ona Haiijiet B ¢haiisie terragrunt.hcl nmapameTp source u cJiejaer
caenylouee.

1. 3arpysut Bo BpeMeHHYIO TAIIKy KO/, Haxoadmuiics mo 3aganaomy URL-aapecy.
3nech nozpnepskuBaercst Tot ke cuntakcrc URL-anpecos, uTo u B mapameTpe source
MOZIy]IefI Terraform. HOBTOMy Bbl MOJKETE NCITOIb30BaTh JIOKAJIbHBIC ITYTH, O6bI‘-IHbIe
1 BepcHOHMpOBaHHbBIe afipeca Git (¢ momornbio mapamerpa ref, Kak IOKa3aHO B IIpe-
IBIYIIEM TIPUMEpE) U T. 1.

2. BbIoaHUT BO BPEMEHHON Tanke KOMaHy terraform apply, iepesiaB eil BXOJHbBIE
repeMeHHbIe, KOTOpbIe BbI yKasasu B OJI0Ke inputs = { .. }.

ITpenmy1ecTBO TAKOIO IIOAX0/A B TOM, UTO BEChH KOJ| Kax/10I'0 MOJIYJIsl B PEIlO3UTOPUU
mexyweld MHGPACTPYKTYPbI CBOAUTCSA K eZIMHCTBEeHHOMY (haiiny terragrunt.hcl, Ko-
TOPBIM COJEPKUT yKa3aTesIb Ha NCIOJIb3YEeMbIH MOIyJIb (C YKa3aHUEM Ollpe/ie/IeHHON
BepCHUM) W BXOJIHBIE TIePeMeHHbIe, YCTAHOBJIEHHBIE JIJI5T OTIPe/IeIeHHON cpefibl. Takum
0bpasom, MbI ciegyeM npuHiuity DRY HacTOIBKO CTPOro, HACKOJIBKO 9TO BO3MOKHO.

Terragrunt Takske mo3BoJisieT n30aBUTHCs OT AyOIMpoBaHust KoH(puUrypamnuu backend.
YT06bI HE YKasbIBaTh bucket, key, dynamodb_table u Apyrie mapaMeTpbl B KasKIOM MO-
JtyJie, BBI MOKETE Pa3MeCTUTh UX B alisie terragrunt.hcl st Toit niam nHoi cpesbl. Ha-
npumep, cosnaiite B ¢aiisie live/stage/terragrunt.hcl cieayiomnyio KOHOUTYpAIHIO:

remote_state {
backend = "s3"

config = {
bucket = "<YOUR BUCKET>"
key = "${path_relative_to_include()}/terraform.tfstate"
region = "us-east-2"
encrypt = true
dynamodb_table = "<YOUR_TABLE>"
}

}

Konduryparus backend pasmeraercst B 610Ke remote_state Kak 0OBIUYHO, TOJHKO
JUIsI 3HaueHus key ucroJib3dyercs Becrpoentast B Terragrunt GpyHKIIUS 110/] Ha3BaHUEM
path_relative_to_include(). dTa (pyHKIINI BO3BPAIIAET OTHOCUTEIbHBIH Ty Th MEK/LY
STUM KOPHEBBIM (hbaiinoM terragrunt.hcl u JiEOOBIM JOYEPHUM MOJLYJIEM, KOTOPbIIL €0
nozikoyaer. Harpumep, 4To6bI MOKIIOUUTE 3TOT KOPHEBOH (haiis B live/stage/data-
stores/mysql/terragrunt.hcl, mpocTto nobasbTe 6J10K include:

terraform {
source = "github.com/<OWNER>/modules//data-stores/mysql?ref=v0.0.7"
¥

include {
path = find_in_parent_folders()
}
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inputs = {
db_name = "example_stage"
db_username = "admin"

# YcTaHOBMTe Maposib C MoMolWbK nepemeHHol cpeasl TF_VAR_db_password

}

Buiok include naxoaut kopHeBoii (aiiy terragrunt.hcl ¢ nomonibio pyukimu find_
in_parent_folders(), BcTpoennoii B Terragrunt, n aBToMaTU4YeCKU HACJEAYET BCE €TO
MapaMeTphl, BKJIOUas KOHMUTYpaIuio remote_state. B pesysbraTe aTOT MOYJIb mysql
Oy/IeT MCIOJIb30BaTh Te JKe HaCTPOUMKHU backend, 4To U KOpHEBO#I (haii, a oo key
OyJeT aBTOMaTHYECKN MTPUCBOEHO 3HaUeHHe data-stores/mysql/terraform.tfstate.
ITOo 03HAUAET, YTO Uik XpaHeHust coctosHust Terraform GyzeT NPUMEHSTBCS Ta JKe
CTPYKTYpPa KaTaJloroB, 4TO U JJIsI PEIO3UTOPHS TeKyIei HHPPacTPyKTypbL, Gaarogapst
yeMy BaM OyzeT Ipole pasodpaThest B TOM, Kakue (haiiibl COCTOSIHUS CTeHEPUPOBAJ TOT
WJIT UHOU MOJTYJIb.

qTO6bIpaSBepHyTbBTOFMDﬂyHb,BHHOHHHTetEPPagPuntapply
$ terragrunt apply
[terragrunt] Reading Terragrunt config file at terragrunt.hcl

[terragrunt] Downloading Terraform configurations from
github.com/<OWNER>/modules//data-stores/mysql?ref=v0.0.7

[terragrunt] Running command: terraform init -backend-config=(...)

(..))

[terragrunt] Running command: terraform apply

(...)

Apply complete! Resources: 5 added, © changed, © destroyed.

B arom BeIBOIE BUIHO, Kak Terragrunt cunthiBaet Bat (aiin terragrunt.hcl, 3arpyskaer
3aJaHHBI BaMK MOJYJIb, 3allyCKaeT terraform init, 4ToObl CKOH(MUIYPUPOBATD Balll
6J10K backend (oH gaske cosgact aus Bac 6aker S3 u Tabauiy DynamoDB, eciu ux ere
He CYIIECTBYET), U 3aTeM Pa3BOPAYMBAET BCE ATO C TIOMOIIIBIO KOMaH Ikl terraform apply.

Termepb BbI MOJKETE pa3BepHYTh MOYJb hello-world-app B cpeze Staging, robaBus
(baitn 1ive/stage/services/hello-world-app/terragrunt.hcl u 3amycTuB terragrunt

apply:

terraform {
source = "github.com/<OWNER>/modules//services/hello-world-app?ref=v0.0.7"

}
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include {

path = find_in_parent_folders()
}
inputs = {

environment = "stage"

min_size = 2

max_size = 2
enable_autoscaling = false

db_remote_state_bucket = "<YOUR_BUCKET>"
db_remote_state_key "<YOUR_KEY>"

}

ITOT MOJIYJIb TAKKe UCTOJb3yeT 60K include, YTOOBI B3SITh BCE MapaMeTpPhl U3 KOP-
HeBoro daila terragrunt.hcl. Takum 06pasoM, OH HacJIeLyeT BCE TO K€ COAEPKIIMOE
backend, kpoMme 110JIg key, KOTOPOMY, KaK MOKHO OBLIO OBl OKUIAATDH, ABTOMATUYECKI
npucBanBaeTcs services/hello-world-app/terraform.tfstate. Ecan B cpene Staging
Bce paboTaeT XOpoIIo, BbI MOJKETE CO3/IaTh aHATIOTUYHbIE (hailibl terragrunt.hcl B mar-
Ke live/prod U IPOJIBUHYTH Ty Ke BepCHIo apTedakTa vo. 0.7 B IPOMBIIIJIEHHYIO CPEJLY,
BBIIIOJIHUB B KayKJIOM MOJYyJle KOMaH1y terragrunt apply.

Cobupaem Bce BMecCTe

Bbl 103HaKOMUJIUCDH € TEM, KaK [IPUKJIAAHON 1 HH(PPACTPYKTYPHBIHI KO/ IIPOXOJSAT CBOA
[yTh OT CTaK PazpaboTKY 10 TIPOMBIIIIIIEHHON cpeibl. B Tabu. 8.1 mpusoauTces cpas-
HeHUe ATUX JIBYX pabounX MpoIeccos.

Ta6nuua 8.1. Paboune npouecchl Ans 4OCTaBKM NPUKIAAHOIO U MHMPACTPyKTYpHOro Koaa

Mpouecc MpuknagHoii kop WUHdpacTpyKTypHbIi Kof
HWcnosnb3oBanue * gitclone * gitclone

CHCTEMBI yIIPaBJIeHU |« TIo 0HOMY PEIIO3UTOPHIO *  Penosuropun live u modules.
BEPCHAMI Ha PUJIOKEHHUE. * He ucnoassyiite BeTkn

e Ucnonbayiite BeTKN

JlokambpHoe *  BomosHsiiTe Ha JTOKAJIHHOM *  BrimosiasiiTe B U130TMPOBAHHON
BBITIOJTHEHHE KO/IA KOMIIBIOTEpE. cpene.

* ruby web-server.rb ¢ terraform apply

* ruby web-server-test.rb e go test

IIpodonscenue
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Ta6nuua 8.1 (npogomxerne)

Mpouecc

MpuknagHow kop

WHdpacTpyKTypHbI#A KOA

Buecenne nsmenennii
B KO/

.

OTpenakTupyiire KoJ.
ruby web-server.rb
ruby web-server-test.rb

OTpenakTupyiite KoJl.
terraform apply
go test

Wcnonbayiite ctagnn TecTupo-
BaHUs

[Tomaua nsmenenuit
Ha paCCMOTpeHMe

[TomaiiTe 3ampoc Ha coxpaHeHme
BHECEHHBIX M3MEHEHUI.
V6enurech, 4To cOOMOAAIOTCS
PEKOMEH/IAINH 110 HATTUCAHUIO
Kozia

[TomaiiTe 3ammpoc Ha coxpaHeHme
BHECEHHBIX M3MEHEHUH.
Vo6eaurecs, 4To COOMOAAIOTCS
PEKOMEeH/IAINH 110 HAITMCAHUIO
KozIa

Boinosinenne
ABTOMATHYECKHIX
TECTOB

TecTbt BHIOIHSIOTCS

na Cl-cepsepe.

Moty ibHbI€ TECTHI.
WHTerpaimoHHbIe TECTHI.
CKBO3HBIC TECTHI.
CraTudecKuii aHau3

TecTbl BBITTOTHSIOTCS

na Cl-cepsepe.
MojtyJibHbI€E TECTBI.
Wurerpanuonnble T€CTHI.
CKBO3HDbIE TECTBI.
CraTu4ecKuil aHaamns.
terraformplan

CunsiHne U BBITYCK
HOBOI1 Bepcuu

git tag

CospaiiTe Hen3MeHAEMbIH apTe-
akT ¢ mojepKKOil BepcuoHN-
poBaHusI

git tag

Wcnomnpayiite peno3uTopui

B KauecTBe HEM3MEHSIEMOTO0 ap-
TedakTa ¢ MoIepKKoii BepCcro-
HUPOBaHUS

PaSBepTI)IBaHI/IG

PasBepTbiBaiiTe ¢ 10MOIIbIO
Terraform, cpeacrBa opkecTpa-
1y (Takoro kak Kubernetes,
Mesos), cCKpUITOB.

MHoxecTBO cTpareruii pas-
BEPTHIBAHUS: CKOJIb3SIIINE,
«CUHe-3€eJIeHbIC», KAHAPCEUHbIE
OGHOBJIEHHSL.

BeimomasiiTe passepThiBaHme
na Cl-cepsepe.

Boigesnte Cl-cepepy orpanu-
YeHHbIE ITPaBa JI0CTYTIA.
[IpoxBuraiite neusmensieMble ap-
TeaKThl C MOJIEPKKOI Bepcuo-
HUPOBAHUS 110 Pa3HBIM Cpe/laM

PasseptbiBaiite ¢ 1oMoI1bIO
Terraform, Atlantis, Terraform
Enterprise, Terragrunt, ckpunTos.
Orpanuyennblii HaGop crpa-
Teruii pazseproiBanus. He
3a0yabre 06 06paboTke OMmubOK:
TOBTOPHBIE TIOIBITKH,
errored.tfstate!

BeimosasiiTe pazBepThiBaHue HA
Cl-cepsepe.

Boiennre Cl-cepBepy anmunu-
CTPATOPCKUE MPaBa J0CTYTIA.
[TposBuraiite Hensmensiembie ap-
TedaKThI C OJIEPIKKOI BEPCHO-
HUPOBAHUS 110 PA3HBIM CpPe/laM

Cirieqryst aTOMY TIPOIIECCY, BbI CMOKETE BBITIOJHUTD U TPOTECTUPOBATH CBOM TPUKIA-
HOU U WH(pPACTPYKTYPHBIIT KOJI, IPOBECTH €T0 Pasdop, YIIAKOBATh €r0 B HEU3MEHSIEMbIE
apTedakThl ¢ TO/IEP/KKON BEPCHOHUPOBAHUS W 3aTeM MTPOJBUHYTH 3TH apTehaKkThl OT
OJTHOTO OKPY>KEHUS K IPYTOMY, KaK MOKa3aHo Ha puc. 8.6.
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KoHdurypauus
Terraform

v0.0.7

Monbsosarens

Monb3osatens

Ann-

TecTmpoBaHmne

Monb3osatens

Cepsep EC2
l | Cepsep EC2 | l

Mpynna aBTomacluTabupoBaHus

®duHanbHoe

\_.TecTupoBaHue

\rlpoMbllJJﬂeHHaﬂ cpepa

Puc. 8.6. [poasmKeHne HeEN3MEHAEMOro BEpCMOHMPYEMOro apTedakTta
¢ kogoM Terraform oT oaHON cpeabl K ApyroMn

Pe3ome

Ecomi BBI 1o9YMTAIH 10 9TOTO MECTa, Y BAC €CTh BCe HEOOXOANMbIE 3HAHVS JIJIST UCTIOIb-
soBanust Terraform B peasbHBIX YCIOBUAK, BKIIOYAS HAMHCAHNE KO/, YIIPABICHUE
COCTOSTHUEM, CO3/[aHNE YHUBEPCATHHBIX MOYJICH, IMYJISAINIO TIMKIOB U YCIOBHBIX
BBIPAKEHWI, BBIMOJHEHUE PA3BEPThIBAHYSI, CO3/[AaHUE KOJIa TPOMBIIIJIEHHOTO YPOBHS,
tectupoBanue u pabory ¢ Terraform B komane. Mbl paccMOTpesIH TPUMEpPBI I0CTABKH
U aJIMUHUCTPUPOBAHUS CEPBEPOB, KJIACTEPOB, OATAHCUPOBIINKOB HATPY3KHU, 6a3 IAHHBIX,
IIaHupyeMbIx jeiicruii, onosererunit CloudWatch, nosbzosareneit IAM, yHusep-
CAJIbHBIX MOJLYJIEl, Pa3BePTHIBAHUN C HYJIEBBIM BPEMEHEM MTPOCTOS, ABTOMATHUECKIX
tectoB U T. 1. Y ! [aBHoe, Korja 3akoHuuTe, He 3a0yabTe caenaTh terraform destroy
JUTST KayKZIOTO MOJLYJISL.
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B cayuae koppektHoro nmpumenenns Terraform Baira komauma cMoxeT GpicTpee pas-
BEPTBHIBATH CBOW KOJI M PEArnpoBarh Ha u3MeHenus. Hamerocs, mporecc pa3BepThIBAHII
CTaHET [JIs1 BAC PYTUHHBIM U CKYYHBIM, YTO B MUPE CUCTEMHOTO aIMUHUCTPUPOBAHILS
cunTaeTcs GOTBINM TTocoM. Ecaii BBl iesraete ¢Bo1o paboTy Kak CTEYET, & He TPATHUTE
BCe BPEMSI Ha PYYHOE YITpaBJIeHIe PeCYPCaMH, Ballia KOMaH/Ia CMOJKET YESITD Bee 60Th-
TIie BHUMAHVsI YIY4IIeHnIo HHPPACTPYKTYPBI, 4TO TO3BOJIUT BaM paboTarh erre ObicTpee.

Ha sToMm KH#ra HoaXoAnT K KOHILY, HO Baiie IyTemectsue B Mup Terraform Tosbko Ha-
yuraercsd. Yrobsr ysuars Goublie o Terraform, IaC u DevOps, niepexoaure gaiblie —
K TIPUJIOKEHUIO, B KOTOPOM COIEPIKUTCSI CITMCOK PEKOMEH/TyeMOiT inTeparypsbl. Ecii Bbi
XOTHUTE OCTABUTh OT3BIB UJIH 33/IaTh BOITPOC, 00SI3aTEJIBHO CBSKUTECH CO MHOI T10 ajipecy
jim@ybrikman.com. Ciracu6o 3a npourerue!
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pecypchbl

Huxe nepeuriciienst ofiau u3 jiyunmx pecypcos o DevOps u [aC, koTopbie MHe y1a10Ch
HaWTH, BKJIIOUast KHUTH, CTaThu, MH(POPMAIIMOHHbBIE PACCHIIKU U JJOKJIAIBI.
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IEXKHOCTD 1 6e30TKasHOCTh Kak B Google. — CII6.: ITurep, 2019.
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koMmmanustx. — M.: Mann, ViBanos u @epbep, 2018.
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Test and Deployment Automation. — Addison-Wesley Professional, 2010.

Heiizapo M. Release it! IIpoekrtuposanue u ausaiia 11O s Tex, KoMy He Bce paB-
no. — CII6.: TTurep, 2016.

Jyxwa M. Kubernetes B geiicteum Action. — M.: JIMK-TIpecc, 2019.

Gruver G., Mouser T. Leading the Transformation: Applying Agile and DevOps
Principles at Scale. — IT Revolution Press, 2015.

Behr K., Kim G., Spafford G. Visible Ops Handbook. — Information Technology
Process Institute, 2004.



362 MpunoxeHune. [JononHUTENbHbIE pecypchbl
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[Murep, 2017.
Humble J., Molesky J., O’Reilly B. Lean Enterprise. — O'Reilly, 2014.

Brikman Y. Hello, Startup: A Programmer’s Guide to Building Products, Techno-
logies and Teams. — O’Reilly, 2015.
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High Scalability (highscalability.com).

Code as Craft (codeascraft.com).

dev2ops (dev2ops.org).

baior AWS (aws.amazon.com/blogs/aws).
Kitchen Soap (www.kitchensoap.com).

Bbaor Tosra XammanTa (paulhammant.com).

Baor Mapruna @Daynepa (martinfowler.com/bliki).
Baior Gruntwork (blog.gruntwork.io).

Baor Eprennst Bpukmana (www.ybrikman.com/writing).

Jlekummn

Esrenuii Bpukman. Reusable, composable, battle-tested Terraform modules (bit.ly/32b28ID).

Esrenuii Bpukman. 5 Lessons Learned From Writing Over 300,000 Lines of Infrastru-
cture Code (bit.ly/2ZCcEfi).

Esrenunit Bpuxkman. Infrastructure as code: running microservices on AWS using
Docker, Terraform and ECS (bit.ly/30TYaVu).

Esrenuii Bpuxkman. Agility Requires Safety (bit.ly/2YJuglb).
Ilsxes Xambat. Adopting Continuous Delivery (youtu.be/ZLBhVE010G4).

Maiikn Pembercu u Ilatpuk Makpounen. Continuously Deploying Culture (vi-
meo.com/51310058).

Ixon Osuncnoii u ITon Xammona. 10+ Deploys Per Day: Dev and Ops Cooperation
at Flickr (youtu.be/LdOe18KhtT4).

Poaituen Iorsun. Why Google Stores Billions of Lines of Code in a Single Repository
(youtu.be/W71BTkUbdqE).
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Q Puu Xuxku. The Language of the System (youtu.be/ROor6_NGIWU).
Q ben Kpucrencen. Don’t Build a Distributed Monolith (youtu.be/-czp0Y4Z36Y).
Q Inen BanpepOypr. Real Software Engineering (youtu.be/NPOAIUTINOS).

NH(OPMaLMOHHbIE pacChiIKn

O DevOps Weekly (www.devopsweekly.com).
O DevOpsLinks (devopslinks.com).
O Gruntwork Newsletter (www.gruntwork.io/newsletter).

Q Terraform: Up & Running Newsletter (bit.ly/32dnRAW).

OHnanH-popyMbl

Q Terraform Google Group (bit.ly/2L5mazu).
O DevOps subreddit (www.reddit.com/r/devops).



O6 aBTOpE

Esrenuii ([I;xkum) Bpukman 060kaet MporpaMMUPOBaTh, IIUCATh U My TEIIECTBOBATD.
OH coyupeautesb kommaaun Gruntwork, koropast npenocrasisier DevOps B KauecTBe
YCJIYTH, U aBTOP ellle OAHON KHUTH, onybaukoBanHoi nsgarenbersoM O'Reilly Media
nozt HasBanueM Hello, Startup: A Programmer’s Guide to Building Products, Technologies
and Teams. Patee on pa6orain nporpammuctom B LinkedIn, TripAdvisor, Cisco Systems
u Thomson Financial. CBou crernenu 6akaiaBpa u MarucTpa Hayk oH moJyuni B Kop-
HEJUICKOM YHUBepcuTeTe. Boblie 0 HeM MOKHO y3HATH IO ajpecy ybrikman.com.



06 obnoxke

Ha o6105Ke 9T0l KHurn nuzobpasker jieryuwnii gpaxon (Draco volans) — nebosblias per-
THUJIUST, TIOJIYIMBIIIAsT UMST U3-3a CIIOCOOHOCTH IJIAHUPOBATH B BO3/YXE 34 CUET MUPOKIX
KOJKHCTBIX CKJIAJIOK, HATSIHYTBIX MEK/IY IECTHIO «JTOKHBIMIT» peOpamit. JleTyuunii 1pakoH
BoaUTCS BO MHOTUX cTpaHax IOro-Boctounoit Azun, Briaouas MHmonesnio, BreTHaM,
Tannana, @uaunnuner u CuHramyp.

JlerTyunii ApakoH NUTAETCSA HACEKOMBIMU U MOKET JIocTurath 20 CAaHTUMETPOB B JIJIUHY.
OH B OCHOBHOM OOHTA€ET B JIECUCTBIX PETUOHAX, TJIAHUPYSI C IEPEBa Ha JIEPEBO B MTOMCKAX
JOOBIUY 1 JIEPKACH TTOIAJIBIIIE OT XUITHUKOB, CAMKH CITYCKAIOTCS € JIEPEBBEB TOJIBKO JIJIST
TOTO0, YTOOBI OTJIOKUTH SIIIa B CKPBITHIX HOpaX B 3eMJyie. CaMIlbl PEBHOCTHO OXPaHSIOT
CBOIO TEPPUTOPHIO, TIPECTIETYST COTIEPHUKOB TIO IEPEBHSIM.

KOI‘I[B.-TO JieTydyne paKOHbl CYUTAJIMCH ANJOBUTBIMHA, HO B P€aJIbHOCTU OHU HE IIPpe/l-
CTaBJIAIOT OIMAaCHOCTHU JIA YeJIOBEKa U MHOTr'Z[a BICTYIIAIOT B POJIN JIOMallTHUX JKUBOTHBIX.

MHorue ;kuBoTHBIE Ha 06J105kKax usgarenbersa O'Reilly Haxoasares moz yrposoit ncues-
HOBEHUSI; BCe OHU BaXKHBI /114 Hanleil ntanetsl. O TOM, Kak UM IIOMOYb, MOKHO y3HATh
Ha caiite animals.oreilly.com.
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