JIOJATOK A
TPA®IUYHNIT MATEPIAJI KBAJIIOIKAIIIHOT POBOTU
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Kadeapa EOM
Komn’toTepHa iHXeHepia Ta ynpaBaiHHA

ABTOMaTu3aLia iHbpacTpyKTypy 3a aonomoroto Terraform ta Ansible

ABTOp: Mukona MYKOBO3

KepisHuK: ac. fap’a TUMOLLEHKO

XapKiBCbKUI HaLOHANIbHUM YHIBEPCUTET Padioe/IEKTPOHIKU
2025

META TA 3ABOAHHA POBOTH

¢ Merta

Po3pobuTt MeToAMKy aBTOMaTM30BaHOIO PO3ropTaHHSA
Kubernetes-knactepa B xmapHomy cepezosuLLi AVVS 3
BUKOPUCTaHHAM TexHosoril Infrastructure as Code.

* 3aBgaHHA

* AHani3 iHcTpymeHTiB aBTomaTu3aui laC. J
* PosropTaHHsa iHGpacTpyKTypu 3 BUKopUcTaHHAM Terraform.

* HanawTtysaHHs Kubernetes 3 BukopuctaHHam Ansible.

* TecTyBaHHA Ta NepesipKa MacluTaboBaHOCTI cUCTEMMU.
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CTEK TEXHOJIOTIWA

meHTU laaC

.H’ * Incpy
kops @
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OCHOBHI MOAyNnI TERRAFORM

Mopaynb controller

Mopyns workers

Mogaynb ssh_key_ pair

Mopgynb security_group

main.tf, variables.tf,
outputs.tf

PO/ ANSIBLE

kube-prerequisites — BcTaHOB/NIEHHA 3aneXHOCTEN
containerd — HanawTyBaHHA containerd

kubelet-kubeadm-kubectl — ocHoBHi KomnoHeHTU Kubernetes

init-cluster — iHiujanisauia Knactepy
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HanawryBaHHA fOCTyny B aws

Dev 6 5 X ming @ @ B.micro. Q3 S checks passec  View ala +  eunoth-1b
Modify IAM role i
Attach an IAM role to your instance.
- Instance ID
1:06583522552014008 {Dev) [0 1-06588582552b1d008 (Dev)
Auto-sssigned P address vecio
5121202128 [Public 1P} ] 857713604 (3 1AM role
— — Select an IAM role to your instance or create a new role if you haven't created any. The role
B teratorm 3 T s 2240347c62007
terraform ‘

mos2 nstance ARN
Requied 1) amiawseczieu-north-1:669926049908 nstance/-06588582552510008 I
Operstor
¥ Instance details
w0 Monitoring
03 ko204 ; ausbied

[opnasaHHs i BuAaneHHs pecypcis 8 terraform

resource 5 o
Content_basesdsnazss et # module.sg-create. aws_security_group.allow_tls_http_ssh will be
Content_basesashasiz resource "aws_security_group" “allow_tls_http_ssh"
¥ arn = “arn:aws:ecZ:eu-north-1:669926049998: security-group/sg-84a916dc74204ae1a"
description Allow all nbound traffic"
egress (
atter appy) F
. c1dr_blocks
.6.0.0/0",
../Anventory. tnd” )
(known attac-apply) description Allow AlL for Egress”
from_port =0
_resource. execute-playbook will be created 1pv6_cidr_blocks
urce "null_resource" "execute-playbook” { 11/67,
1 = (known after apply) e
prefix_ist_ids
protoco
security_groups
t

le.controller.aws_instance.controller will be created
it sel

urce “aws_instance” “controller”
ani-0c200ede9ta7chITC" to_port
arn (known after apply) e
assoctate_public_ip_address )
availability_zone apply) 1
disable_api_stop apply)
disable_api_termination apply) ingress
ebs_optinized = apply) {
enable_prinary_ipve apply)
get_password_data
host_1d apply) 1
host_resource_group_arn apply) description
1am_Instance_profile apply) from_port
1d apply) 1pv6_cidr_blocks
instance_init1ated_shutdown_behavior apply) E
instance_lifecycle apply) ) 4
instance_state apply)
TRECCR T - prefix_list_ids
1pv6_address_count apply) pratacol
1pv6_addresses apply) security_groups
self

apply) to_port

apply)
password_data apply)
placenent_group apply) cidr_blocks
placenent_partition_number apply) 76.0.0.0/0",
primary_network_interface_td apply) 1
private_dns - oLy} description

adr from_port

o wvé;cl%:n\acks

79.6.0.6/0",
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null_resource.execute-playbook (local-exec “net.bridge.bridge-nf-call-ip6tables
null_resource.execute-playbook (local-exec): “net.ipv4.ip_forward = 1"

null_resource.execute-playbook (local-exec): }

null_resource.execute-playbook (local-exec): TASK [kube-prerequisites : update apt Cache] HHikRRKRRIKIIKIIRIIKRIIRIKIIIIR
null_resource.execute-playbook: Still creating... [0ém16s elapsed]
null_resource.execute-playbook (local-exec): changed: [kubeadm-controller]

null_resource.execute-playbook (local-exec): TASK [Kube-prerequisites : install pip3] *ikiikiiikiiriiikiiitiitk itttk
null_resource.execute-playbook: Still creating... [86m20s elapsed)

null_resource.execute-playbook: Still creating. [06m36s elapsed]

null_resource.execute-playbook: Still creating... [06mds elapsed]

null_resource.execute-playbook (local-exec): changed: [kubeadm-controller]

null_resource.execute-playbook (local-exec): TASK [kube-prerequisites : install pre-requisites for python] errikRickRIckRIRIK
null_resource.execute-playbook: Still creating... [86m56s elapsed]
null_resource.execute-playbook (local-exec): changed: [kubeadm-controller]

null_resource.execute-playbook (local-exec): PLAY [Install cONtainerd] *oikiriiiiiriiitii itttk itttk AR AN BUKOHaAHHA AnSibIe-MOAyI'IiB

null_resource.execute-playbook (local-exec): TASK [Gathering FaCts] Hhiikhiriiiiikiiiih ittt kit kAR AAARANK
null_resource.execute-playbook (local-exec): ok: [kubeadm-controller]

null_resource.execute-playbook (local-exec): TASK [containerd : Update repositories cache and install "foo" package] #okmrkik
[null_resource.execute-playbook (local-exec): changed: [kubeadm-controller]

null_resource.execute-playbook (local-exec): TASK [containerd : create keyrings dir€Ctory] AR
null_resource. execute-playbook (local-exec): changed: [kubeadm-controller]

null_resource.execute-playbook (local-exec): TASK [containerd : Add DOCKEr GPG Key] Heikiokimiokiokiokakioii i h e AR
null_resource.execute-playbook (local-exec): changed: [kubeadm-controller]

null_resource. execute-playbook (local-exec): TASK [containerd : Add DOCKEr APT repoSitory] #HAkimikikimikikiriik ik ata i atak
null_resource.execute-playbook: Still creating... [01mees elapsed]
null_resource.execute-playbook (local-exec): changed: [kubeadm-controller]

null_resource.execute-playbook (local-exec): TASK [containerd : install containerd] HorriiiiiiiiiiI IR
null_resource.execute-playbook: Still creating... [81ml@s elapsed]
null_resource.execute-playbook (local-exec): changed: [kubeadm-controller]

null_resource.execute-playbook (local-exec): TASK [containerd : Apply the default configuration for the containerd] ik
null_resource.execute-playbook (local-exec): changed: [kubeadm-controller]

null_resource.execute-playbook (local-exec): TASK [containerd : replace 1ine] HHrkimiiimirikim it it AR AKARAK
null_resource. execute-playbook (local-exec): changed: [kubeadm-controller]

null_resource.execute-playbook (local-exec): TASK [containerd : Restaring COntainerd] *orktiiiirrimiitiiiiitik itttk
null_resource.execute-playbook (local-exec): changed: [kubeadm-controller]

null_resource.execute-playbook (local-exec): PLAY [Install kubeadm KuebCtl Kubelet] ¥riioiiiiiioii ittt bttt otttk ratck

null_resource.execute-playbook (local-exec): TASK [Gathering Facts] HHiikhimiiiithiiiioii i iiiiii kit kAt kAR
null_resource.execute-playbook (local-exec): ok: [kubeadm-controller]

Pe3synbtaT BUKOHaHHA

null_resource. execute-playbook (local-e TASK [init-cluster : Copy admin.conf to Home directory ewsssssssssssssssssses
UL resource. execute-playbook (local-exec): changed: [kubeada-controller]

AULL_resource. execute-playbook (Local-exec): PLAY [COPy TOKEN 10 WOTKEFS] ARatttsatssssssssttrssssssttttesbasssstssssssssass

null_resource. execute-playbook (local-exec): TASK [Gathering Facts]
null_resource. execute-playbook (local-exec): ok: [kubeadn-node-8]

cute-playbook (local-exec): TASK [save join token to workers] sws
ute-playbook (local-exec): changed: (Kubeads-node-81
ecute-playbook (L0cal-exec): TASK [EXECUTE JOIN TOKEN] Frtttrsermmshh s ettt ARttt AR SRS AAAEAEE
ecute-playbook: Still creatin 030005 ed]

ecute-playbook (local-exec): changed: [kubead-node-0]

execute-playbook (local-exec): PLAY RECAP sarnnnansen -

execute-playbook (local-exec): kubeads-controller okedS changeds37 unreachablesd  failedsd  skippedsd  rescuedsd  ignoredsd
ecute-playbook (local-exec): kubeadn-node-8 : oke36 changed=28 unreachables8  failedsd  skipped=é  rescued=d  ignored=o
ecute-playbook: Creation cosplete after 3ass [1d=7968914520381187254]

Apply complete! Resources: 4 added, O changed, 4 destroyed

buntu@ip-172-31-13-179:~$ kubectl get node

AME STATUS ROLES AGE VERSION
Ready <none> 3m34s v1.28.15
Ready control-plane 3m59s v1.28.15

buntu@ip-172-31-13-179:~$
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BucHoBkM

Niacymosytoun:

OTpuMmaHe cepesoBuLle
BiATBOpIOBaHe,

Terraform i Ansible

PeanizoBaHO MOBHICTIO 3anponoHoBaHa

aBTOMaTU30BaHe epekTUBHO MacTaBoBane 1a apxiTekTypa moske 6yTn
piwenns laC gna [ONOBHIOITL O HE > ajlanToBaHa nig pisHi
roTose A4 IHTerpawii B - ~
Kubernetes 8 AWS. OAHOTO. XMapHi npoBanaepu.

CI/CD.




