JIOJATOK A

['padiunnmii matepian kBanidikaiiiHoi poooTH
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Kachenpa EOM

Komn'loTepHa iHKeHepia Ta ynpaeaiHHA

9 Ta Y iHHa Kubernetes-knactepamu 3a

4

Aetop: Mapia LIAMNEHKO

KepiBHuK: ac. lap’a TUMOLUEHKO
XapKiBCbKUIM HALIOHAIbHUI YHIBEPCUTET PaLioeIEKTPOHIKY

2025

MeTa Ta 3aBaaHHA poboTH

Merta :

ABTOMGTVI3yBaTVI npoLiec po3ropTaHHa Kubernetes-lmaCTepa B XMapHOMY.
cepenoBuuli OpenStack 3 BukopucTaHHaM nigxody Infrastructure as Code,
3a0e3ne4nT KePOBaHICTh, NOBTOPIOBAHICTL Ta PO3LUMPIOBAHICTL. PO3rOPTAHHS.

3aBAaHHA:

= Pospobuty wabnonu Terraform Ang cTBOpeHHs iHPPacTpyKTypu
IHTerpyBatu Ansible ang koHdirypaulil knactepy
Bcranoeutu Kubernetes-knactep Yepes Kubespray

PeanizyBatn GitOps-niaxig i3 BukopucTaHHsam FluxCD
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U.lO Take Kniouosi ocobnmeocTi:
Terraform?

MigTpuMKa pisHux
nposanaepis (AWS,
GCP, OpenStack)

\/ [eknapaTtneHuia
nigxia

[naHyBaHHA 3MiH
(terraform plan)

YnpaBniHHA cTaHoOM
(terraform.tfstate)

D
a

Lllo Take Kubernetes?

Kubernetes — ue cucTtema opkecTpauii KOHTeHHEPIB, AKa
aBTOMAaTW3VE PO3ropTaHHA, MaclTabyBaHHA Ta YNPaBAiHHA
3acToCyHKamuy.

OCHOBHi KOMMNOHEHTH:

Ll pO3ropTaHHA

FH Control Plane

*Ingress — MapLIpyTM




| ApxiTeKkTypa pilleHHSA

‘ 1.
@
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Initializing modules..
ion: Reading
ta.openstack_compute_flav worker: Reading
module.network . data. openstack_networking_network_v2.external: Reading
data.openstack_compute_flavor_ or: Reading
4 5 sodule.network.data. openstack_networking_network_v2.external: Read 799996 -dcBe-4477-2309-09ea64d71
Initializing provider plugins... data.openstack_compute_flavor_v2.worker: Read cosplete after 3s [id: 112-29077001121d]
t aform data.openstack_cospute_flavor_v2 Read cosplete after 3s [id 9112-29¢7001121d]
data.openstack_compute_flavor_v2.bastion: Read complete after 45 [id=2712d36d-8012-418¢-9148-68bcc65d1189]

loadbalancer

sed the se ¢ providers to generate the following execution plan. Resource action:

gned by HashiCorp)

1D 4F80527A391BEFD2)

.network.openstack_networking_secgroup_rule_v2.cloud_controller_manager: Creation complete after 1s [id=e241d8dd-9473-4668-8d35-51deb8b9fe0a]
.network.openstack_networking_secgroup_rule_v2.kube_proxy_ipv6["master"]: Creating...
.network.openstack_networking_secgroup_rule_v2.node-exporter|["worker Creation complete after 2s [id=d0d940c8-03b8-4d28-8bed-c7ff555b02d8)
.network.openstack_networking_secgroup_rule_v2.cinder_csi["master"]: Creating...
.network.openstack_networking_secgroup_rule_v2.etcd: Creation complete after 2s [id=041e0c5c-9d88-45ff-adad-96c49bcea201)
.network.openstack_networking_secgroup_rule_v2.kube_proxy_ipv4["worker"]: Creating...
.network.openstack_networking_secgroup_rule_v2.kube_proxy_ipv6[“worker"]: Creation complete after 2s [id=5c¢85a921-183b-4b93-a6b7-10d4412928e7]
.network.openstack_networking_secgroup_rule_v2.kube_proxy_ipv4[“master"]: Creating...
.network.openstack_networking_secgroup_rule_v2.node-exporter[“master Creation complete after 3s [id=83a6eecf-fleb-4f2b-b226-45fla281d2ed]
.network.openstack_networking_secgroup_rule_v2.vxlan["master Creating
.network.openstack_networking_secgroup_rule_v2.cinder_csi["worker"]: Creation complete after 3s [id=73265517-7029-49d3-91fb-c920d629c368]
.network.openstack_networking_secgroup_rule_v2. & Creating. ..
.network.openstack_networking_secgroup_rule_v2.kubelet_api_. : Creation complete after 4s [id=17896cle-a3ad-438e-al25-b377527aeell]
.network.openstack_networking_secgroup_rule_v2.vxlan["worker Creating
.network.openstack_networking_secgroup_rule_v2.kubelet_api_ipv6["worker"]: Creation complete after 3s [id=6c0a63ff-d6le-4eed-aa84-08b2d25d03d3]
.network.openstack_networking_secgroup_rule_v2. Ly Creating...
.network.openstack_networking_secgroup_rule_v2. Creation complete after 3s [id=6ad65aa9-85ch-49ce-b10f-f987cchb7f2a0]
.network.openstack_networking_secgroup_rule_v2.
.network.openstack_networking_secgroup_rule_v2. : Creation complete after 3s [id=394345bf-cd16-4413-94db-8262d2ea7b84]
.network.openstack_networking_secgroup_rule_v2. : Creating...
.network.openstack_networking_secgroup_rule_v2.cinder_csi[“master Creation complete after 3s [id=4d4lab74-9ca5-4b55-9b35-46c829edb851]
.network.openstack_networking_secgroup_rule_v2.ssh["bastion"]: Creating.
.network.openstack_networking_secgroup_rule_v2.vxlan["worker"]): Creation complete after 2s [id=d110fb87-d9a7-4127-9310-3fe39027f829)
.network.openstack_networking_secgroup_rule_v2.dhcp[“master"]: Creating...
.network.openstack_networking_network_v2.internal: Creation complete after 9s [id=e806fbld-f74d-4284-828c-b2398f5beb50]
.network.openstack_networking_secgroup_rule_v2.dhcp["bastion"]: Creating...
.network.openstack_networking_secgroup_rule_v2.kube_proxy_ipv4["master"]: Creation complete after 4s [id=6a0d8ffe-84b7-4149-9692-b2elec87d8cd]
module.network.openstack_networking_secgroup_rule_v2.dhcp["worker Creating. ..

terraform apply
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= Ansible + Kubespray

terraform_data.kubespray (local-exec): TASK igs.kubespray. kubernetes nstall
terraforn_data.kubespray (local-exec): : r-8] => {"changed

1se")

terraforn_data.kubespray (local-exec): > {"changed" , "false_condi

terraform_data.kubespray (local-exec):

{“changed": “false_condit

terraform_data.kubespray (local-exec): g . 1 => {"changed
se")

terraforn_data.kubespray (local-exec): [test-worker
1se")

terraforn_data.kubespray (local-exec):
terraforn_data.kubespray (local-exec)

terraform_data.kubespray (local-exec): skipping: [ t - e "fa : f_no
lse"}

terraforn_data.kubespray (local-exec): skipping: [test r { e t false_condition” o Weo

terraforn_data.kubespray (local-exec): skipping: [test-worker-0 2 "false_c " onf_no *host_resolvconf
terraform_data.kubespray (local-exec): skipping: [test-worke > o A . "
Lse

terraforn_data.kubespray (local-exec): TASK [kube sigs.kubespray. kubernetes/preinstall : handlers
terraforn_data.kubespray (local-exec): TASK [kubernetes_sigs.kubespray.kubernetes/preinstall : handl
terraform_data.kubespray (local-exec): T 5. kubespray. kube i : hand1
terraform_data.kubespray (local-exec): TASK [kubernetes_sigs.kubespray.kube

terraforn_data.kubespray (local-exec): TASK [kubernetes_sigs.kubespray.kub

terraform_data.kubespray (local-exec): RUNNING HANDLER [kubernetes_sig

terraforn_data.kubespray (local-exec): 1 = {

terraforn_data.kubespray (local-exec): 9 n s alse_condition": “n e 0, : i re
terraform_data.kubespray (local-exec) in 1 ang s n o 2 5 : “Condi result was False

terraforn_data.kubespray (local-exec): = e d result
terraform_data.kubespray (local-exec) . - ¥ | R 5 result

re was F

t was False

terraforn_data.kubespray (local-exec) s,
terraforn_data.kubespray (local-exec) 9: [test-worker-0] n 2 : o stname in _plane
terraform_data.kubespray (local-exec) : . - e e, "false_condi ventory_ho 0 ol_plane’
olvconf_node host_resolvconf**,
terraform_data.kubespray (local-exec) e s {"changed": f . : 1sts"
terraforn_data.kubespray (local-exec): [te > {"changed"

terraform_data.kubespray (local-exec): ok: [te hanged" :

terraforn_data.kubespray (local-exec): b 5 D 2 oller configured

Metrics
Server

OpenStack
CCM
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C-WOTREI=I R
get pods -A
NAMESPACE NAME STATUS RESTARTS  AGE
flux-system helm-controller-6f558f6c5d-résjr Running 0 5m40s
flux-system kustomize-controller-74fb56995-7zdzg Running 5m40s
flux-system notification-controller-5d794dd575-cw52j Running 5m40s
flux-system source-controller-6d597849c8-cqqsm Running 5m39s
ingress-nginx ingress-nginx-controller-test-6c5495dc6-xxqbb Running 4m54s
kube-system calico-kube-controllers-b5f8f6849-2wbvx Running 13m
kube-system calico-node-24q28 Running 15m
kube-system calico-node-77ghr Running 15m
kube-system calico-node-n4qlr Running 15m
kube-system calico-node-qjSrp Running 15m
kube-system calico-node-v7mnv Running 15m
kube-system coredns-776bb9db5d-dfqvg Running 5m50s
kube-system coredns-776bb9dbSd-rrn9p Running 10m
kube-system dns-autoscaler-6ffb84bd6-xkq6d Running 10m
kube-system etcd-test-master-0 Running 25m
kube-system etcd-test-master-1 Running 24m
kube-system etcd-test-master-2 Running 23m
get nodes -0 wide kube-system kube-apiserver-test-master-0 Running 25m
NAME STATUS ROLES kube-system kube-apiserver-test-master-1 Running 24m
test-mastere Ready control-plane kube-system kube-apiserver-test-master-2 Running 23m
kube-system kube-controller-manager-test-master-0 Running 25m
test-master-1 Ready control-plane kube-system kube-controller-manager-test-master-1 Running 24m
test-master-2  Ready control-plane kube-system kube-controller-manager-test-master-2 Running 23m
test-worker-0  Ready <none> kube-system kube-proxy-7d79k Running 19m
test-worker-1 Ready <none> kube-system kube-proxy-fq815 Running 0 25m
kube-system kube-proxy-1swb9 Running 24m
kube-system Kube-proxy-mc98w Running 23m
kube-system e-pr Running 19m
kube-system kube-scheduler-test-master-0 Running 25m
kube-system kube-scheduler-test-master-1 Running 24m
kube-system kube-scheduler-test-master-2 Running 23m
kube-system openstack-cinder-csi-controllerplugin-5c¢d96bb787-f4t8f Running 5m47s
kube-system openstack-cinder-csi-nodeplugin-7zxmb Running 5m48s
kube-system openstack-cinder-csi-nodeplugin-dfgp5 Running 5m48s
kube-system openstack-cinder-csi-nodeplugin-k4nj9 Running 5m48s
kube-system openstack-cinder-csi-nodeplugin-k5dxh Running 5m48s
kube-system openstack-cinder-csi-nodeplugin-n97zd Running 5m48s
kube-system openstack-cloud-controller-manager-9fgwd Running 6m
kube-system openstack-cloud-controller-manager-rt2qw Running 6m
kube-system openstack-cloud-controller-manager-z5c41 Running 6m

apiVersion: helm.toolkit.fluxcd.io/v2
kind: HelmRelease
metadata:
name: prometheus-stack
namespace: flux-system
spec:
interval: 1em
releaseName: prometheus-stack
targetNamespace: menitering
chart:
spec:
chart: kube-prometheus-stack
version: "66.x.x"
sourceRef :
kind: HelmRepository
name: prometheus
namespace: flux-system
interval: 18m
install:
createNamespace: true
crds: CreateReplace
upgrade:
crds: CreateReplace
values:
prometheusOperator :

resources:

get all -A
NAME REVISION SUSPENDED READY  MESSAGE
gitrepository/flux-system master@shal:c82dc5d8 False True stored artifact for revision 'master@shal:c82dc5d8’

NAME REVISION SUSPENDED READY MESSAGE
tomization/flux-syst master@shal:c82dc5d8 False True Applied revision: master@shal:c82dc5d8




