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kKoaa (laC)
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e VIH(ppacTpykTypHaa moaenb BSA (Base-Service-App)

e [lpakTuka Infrastructure as a Code

[MpUHUMNBI NPaBUNLHOIO ynpasieHnAa MHPPaCTPYKTYPOW
NHMppacTpyKTYypHbLIN PENO3UTOPUN

OcHoBbl paboTbl Terraform




Base-Service-App moaenb
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MeToAabl ynpaB/ieHUA

e Manual

e Scripts

Infrastructure as a Code (laC)
Immutable Infrastructure
Immutable Delivery




Infrastructure as a Code

e OnucaHue »xenaemoro CoCToAHUA MHAPACTPYKTYpPbl B BUAE Koga
n ero xpaHeHne B CKB
e [lpnBeneHme coCcToAHNA MHAPPACTPYKTYPbl B COOTBETCTBUE C

onmncaHnem
e [TpMEeHUMbI NPaKTUKN U3 pa3paboTKu:

= PEBLIO UBMEHEHNI
= TeCTUpOBaHMe

e KOHTPO/b U NpeackasyemMocTb

= KOHCUCTEHTHOCTb 1 NocnenoBaTesibHOCTb AEUCTBUN
= [lepencnonib3oBaHne N MNOBTOPAEMOCTb




Yto pnaer?

 Vicnonb3ayem pacnocTpaHeHHoe pelleHne BMECTO CaMOMUCHbIX

CKPUMNTOB

BO3MOXXHOCTb 00J/ITOCPOYHOro ynpasneHna NHPPacTPyKTypou
yepes Kopa
BepcroHnpoBaHMe U KOHTPOIb UBMEHEHU

e CaMOOOKYMEHTUPYEMBIN KOL,
e ABTOMaTU3aUUA
e BocnponsBoauMoCTb TEKYLLEWN KOHJUrypauumn




[MTpuHUMNbI ynpaBeHUA

MHPACTPYKTYPOWN

e Bce onucbiBaeTcA B BMae koga un xpaHutcAa B CKB

e Jltoboe n3meHeHne Yyepes Ko

e TecTnpoBaHMe MHPPACTPYKTYPHOro Koga
e [loBTOPAEMOCTb

e [lokymeHTaumA (caMmoooKyMeHTaumA)

o KomaHagHaA paboTta




Infra penosutopun

o CopepXnT onnucaHne Bcem MHPPaCTPYKTYpPbI MPOEKTA B BUAE
Kopa

e BepcuoHupoBaHme KOHpuUrypaumm MHOPacTpyKTypbl

e VIHQppacTpyKTypHble N3MEHEHNA MOTYT BbINONHATbLCA Yepe3 PR

(OocTaToOYHO NONYYNTbL OOMH anpysB ONA MepaXka)

e [lokymeHTaumA oA KoMmaHabl U CTPYKTYPbl PENO3UTOPUA
(README . md)

e [1OBTOPAEMOCTb U MNEPENCNONIb3YEMOCTb

o [lpymMep MHPPACTRYKTYPHOr0 PENO3NTOPUA



https://github.com/express42/ansible-repertory/

[Tpumepbl NPOAYKTOB

Ona ynpaBneHna UWHAPACTPYKTYPOM MOXHO  WCMOMb30BaThb
pa3nn4yHble NPOAYKTbI:

e lerraform (MHOXeCTBO NpoBangepos)

e CloudFormation (Tonieko AWS)

e Heat (Tonibko OpenStack)

Google Cloud Deployment Manager (tonbko GCP)

e Cuctembl ynpasneHna koHdurypaumen (Ansible, Chef, Puppet,
SaltStack)

e CTaTbA NPO CpaBHEHUE PASINYHbLIX YTUAUT



https://www.terraform.io/
https://aws.amazon.com/ru/cloudformation/
https://wiki.openstack.org/wiki/Heat
https://cloud.google.com/deployment-manager/
https://blog.gruntwork.io/why-we-use-terraform-and-not-chef-puppet-ansible-saltstack-or-cloudformation-7989dad2865c

OcHoBbl pa6oTbl ¢ Terraform




Terraform

e /IHCTPYMEHT oA oeknapaTtuBHOro onnucaHma MHAPacTPyKTypbl

e OnuncaHne MHPPaCTPYKTYPHbIX KOMMOHEHT Ha A3bike HCL
e OnuncaHne MHPPaCTPYKTYpPbl XPaHUTCA B KOHUIYPaLMOHHbIX
doannax (MMeroT paclumpenme . tf)




NMpumep KoHpuUrypaumoHHoro hanna

main.tf

provider "google" {

project = "infra-14367"
region = "europe-westl"
}
resource "google compute instance" "app" {
name = "reddit-app"
machine type = "gl-small"
zone = "europe-westl-b"
# omnpenejieHMe 3aTrPy30YHOTO IOMUCKA
boot disk ({
initialize params { image = "reddit-base" }
}
network interface {
network = "default"
access_config {}
}
}

Ccbuika Ha gist



https://raw.githubusercontent.com/express42/otus-snippets/master/hw-08/main.tf_lecture

Providers

o CooepyxaT HaCTPOMKKN ayTeHTUdMKaUumMn 1 NOAKIYEHNA K
nnaTgoopme unn cepeucy
e [lpegoctaBnAlOT HAbOp pecypcoB AOJ1A yrpaBneHua

e MoryT ncnonb3oBartbcA B MmogynAax (HaumHaa ¢ sepcum 0.10.0)
e [Noppep>kka 6onblioro konnyectaa cepsucos ¢ API: AWS, Google
Cloud, GitHub, PowerDNS, VCloud etc.




provider.tf

provider "google" {

"infra-14367"
"europe-westl"

project
region

YcTaHoBKa npoBangepa npon3BoauTCcA KOMaHOonm terraform
init




Resources

o OnpepnenAaiTcA TMNOM NpoBanaepa

e [1o3BONAIOT yNpaBnATb KOMMOHEHTaMM NaTdopMbl UK cepBuca
e MoryT nmeTb obAa3aTenibHble N HeoOA3aTeIbHblE apPryMEHTbI
e MoryT ccblnaTtbcA Ha apyrue pecypchl




OnpepeneHune pecypca

e google compute instance - TUN pecypca
* app - UMA pecypca

resource "google compute instance" "app" {

name = "reddit-app"
machine type = "gl-small"
zone = "europe-westl-b"

# omnpemnejieHMe 3arpPy30YHOTO OMUCKA
boot disk ({
initialize params {
image = "reddit-base"
}
}
}

KombuHaumA TN pecypca + UMA YHUKaNbHO UaeHTupuumnpyet
pecypc B paMmkax OaHHOW KoHdourypawumm




[MpumeHeHne onucaHHOU KOH(purypauumn

[na npuBeneHnA CNCtTemMbl B LesieBOe COCTOAHUE WCMOJIb3yeTCAH
KoMmaHaa terraform apply




YTto 6GypeTt ecnu npuMeHUTb KOMaHAY

ABaXkAbl

$ terraform apply

google compute firewall.firewall puma: Refreshing state... (ID: allow-puma-
default)

google compute instance.app: Refreshing state... (ID: reddit-app)

google compute project metadata item.appuser ssh key: Refreshing state... (ID:
sshKeys)

Apply complete! Resources: 0 added, 0 changed, 0 destroyed.

NoemnoTeHTHOCTb! O6BbEKTbI HE MBMEHUNCH «&




State channbi

e Terraform xpaHuUT MHdopMaLunio 00 ynpaBiAeMbIX pecypcax B
danne terraform.tfstate

e Panmn terraform.tfstate OBHOBNAETCA NPUN KaXKOOM 3anycke
apply nnu refresh

e Panmn terraform.tfstate.backup ncnonbsyerca gnAa 6ekana
npepblgyuwero terraform.state

e [10 yMOM4aHUIO COXPAHAKOTCA NNOKaNIbHO B Nanke ¢ KoHurypauuemn




terraform.tfstate

"resources": {

"google compute firewall.firewall puma": {
"type": "google compute firewall",
"depends on": [],

"primary": {

"id": "allow-puma-default",

"attributes": {
"allow.#": "1",
"allow.931060522.ports.#": "1",
"allow.931060522.ports.0": "9292",
"allow.931060522.protocol": "tcp",
"deny.#": "0",
"description": "",
"destination ranges.#": "0",
"id": "allow-puma-default",
"name": "allow-puma-default",
"network": "default",
"project": "infra-179014",
"self link": "https://www.googleapis.com/compute/vl/projects/infra-

179014/global/firewalls/allow-puma-default",

}




terraform.tfstate

"google compute instance.app": {
"type": "google compute instance",
"depends on": [],
"primary": {
"id": "reddit-app",
"attributes": {
"boot disk.0.initialize params.#": "1",
"boot disk.0.initialize params.0.image": "reddit-base",
"boot disk.0.initialize params.0O.size": "0",
"boot disk.0.initialize params.O.type": "",
"boot disk.0.source": "reddit-app",
"name": "reddit-app",
"network.#": "0",
"network interface.#": "1",

"network interface.0.access config.#": "1",
"network interface.0.access _config.0.assigned nat ip": "104.199.5.22",
"network interface.0.access_config.0.nat ip": "",

"network interface.0.address": "10.132.0.2",




[MnaHnpoBaHue U3MEHEHUMN

$ terraform plan
Refreshing Terraform state in-memory prior to plan...

~ google compute instance.app[0]
tags.#: II1 n => "0"
tags.1799682348: "reddit-app" => ""

+ google compute instance.app[l]
boot disk.#: "1"
boot disk.0.auto delete: "true"

- google compute project metadata item.appuser ssh key
Plan: 1 to add, 1 to change, 1 to destroy




Input-nepemeHHbIE

e [103BONAIOT NapamMeTpuanpoBaTb KOHPUrypaumMoHHbIe doansibl
e Tpu TUNA:

= string
= map

m list

= boolean

e Mo)XXHO nepepatb U3 panna, N3 OKpy>XeHnA, N3 KOMaHOHOW
CTPOKN NN NHTEPAKTUBHO




O61bABIeHue input-nepemMeHHbIX

BxogHble nepemMeHHbIe onucbiBalOTCA B pannie variables.tf:

variable project {
description = "Project ID"

}

variable region {
description = "Region"
default = "europe-westl"

}




Mcnonb3oBaHue B KOH(Urax

[Mpmep ncnonb3oBaHMA NepeMeHHbIX B main. tf:

provider "google" {
project = "${var.project}"
region = "${var.region}"

}




3agaHue nepemMeHHbIX Yyepes thaun

YKaXkem nepemMeHHble B panne my-vars.tfvars:

project = "infra-179015"
public key path = "~/.ssh/appuser.pub"

YKasblBaeM nyTb 0 dpansia npu 3anycke KomaHg terraform:

terraform apply -var-file=my-vars.tfvars

Ecnn danvn HasbiBaeTcA terraform.tfvars, TO NEepPemMeHHble
3arpy>karoTcA aBTOMaTU4YeCKMU.




NMNony4vyeHue nHcpopmaumm o6
UH(PaCTPYKTYype




terraform.tfstate

"google compute instance.app": {

"type": "google compute instance",

"depends on": [],

"primary": {
"id": "reddit-app",

"attributes": {
"boot disk.0.source": "reddit-app",
"can ip forward": "false",
"create timeout": "4",
"disk.#": "0",
"id": "reddit-app",
"label fingerprint": "42WmSpB8rSM=",
"network.#": "0",
"network interface.#": "1",
"network interface.0.access config.#": "1",
"network interface.0.access _config.0.assigned nat ip": "104.199.5.22",
"network interface.0.access_config.0.nat ip": ""
"network interface.0.address": "10.132.0.2",

14




terraform show

ckaTb Hy>XHble aTpubyTbl pecypcoB Mo state-cpanmny He 04YeHb
yOoobHo, noaTtoMy terraform npenoctaBnAeT KoMaHLy show AOnA

4YTeHWA cTenT dpamna:

terraform show

google compute instance.app:

name = reddit-app
network.# = 0
network interface.# =1
network interface.0.access config.# = 1
network interface.0.access config.0.assigned nat ip = 104.199.54.241




terraform state show

Mo>XHO 3anpocuTb pe3ynbTaT COCTOAHMA TOSIbKO MO OAHOMY
KOHKPETHOMY MOAY/IO

terraform state show google compute firewall.firewall puma

id = allow-puma-default

allow.# =1

allow.931060522.ports.# =1

allow.931060522.ports.0 = 9292

allow.931060522.protocol = tcp

deny.# =0

destination ranges.# =0

name = allow-puma-default

network = https://www.googleapis.com/.../networks/default
priority = 1000

project = steady-tracer-178304

self link = https://www.googleapis.com/.../firewalls/allow-puma-
default

target tags.# =1

target tags.1799682348 = reddit-app

B



Output-nepemeHHbIe

e [103BONAIOT COXPaHUTL BbIXOOHbIE 3HAYEHNA NOC/E CO30aHMA
pPecypcos.

o ObneryalroT Npouenypy noncka Hy>KHbIX JaHHbIX

e Vicnonb3yoTcA B MOAYNAX KakK BXOOHbIE NepeMeHHble asAa apyrux
monynemn




output “app_external _ip" {
value = Mgoggle_compute_mstance.app.network iLnterface.O.access_conflg.U.asmgnedinat_lp} -

} o

NoeHTuuumnpyem
pecypc, yKkasbiBana ero
TMN U UMA

YKasbiBaeM Hy>XHble
aTpubyThbl pecypca




[TocmoTpeTb 3Ha4yeHue output-

nepemMeHHoOn

S terraform output
app _external ip = 104.199.54.241




BcTpoeHHble (hyHKLUUU

e file(path)

e basename(path)
e join(delimeter, list)
e length(list)

e BECb CNUCOK



https://www.terraform.io/docs/configuration/interpolation.html#built-in-functions

basoBaA opraHusauua

KOH(UrypaumoHHbIX hannos

e main.tf - OCHOBHaA KOHJurypauma

e variables.tf - 06bABNAEHME input-NnepeMeHHbIX

e outputs.tf - onpeneneHne BbIXOOHbIX NepeMeHHbIX
e terraform.tfvars.example - npumep danna

terraform.tfvars




[lpononXxeHue cnepyer...




[MTone3Hble CCbIJIKM

Terraform. BBeneHue

Ncnonb3oBaHue Terraform ¢ aBTomatusaumeu
Kuura "Terraform: Up & Running”

CTaTtbA NPO CPaBHEHNE PA3NUNYHbLIX YTUINT
[pumep ncnonb3osanma Terraform ana GitHub



https://www.terraform.io/intro/index.html
https://www.terraform.io/guides/running-terraform-in-automation.html
https://www.terraformupandrunning.com/
https://blog.gruntwork.io/why-we-use-terraform-and-not-chef-puppet-ansible-saltstack-or-cloudformation-7989dad2865c
https://github.com/cndies/terraform-github-provider-examples

e Yepes cbopmy obpaTHOM cBA3K K 3aHATUIO B JIK

= O nekunn n ee HanoJIHEeHU
= O gomalwHem 3agaHum U ero HanoJsIHeHUU
= O6 ynobctBe 06y4eHMA Ha Kypce




