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ABTOMATU3ALIA NPOLIECY CTBOPEHHSA BIPTYAJIbHOI MALLMHU
LINUX I3 CEPBEPOM NGINX TA CTATUMHUM BEB3ACTOCYBAHHSA HA
MNOPTAJ1I MICROSOFT AZURE

ABTOMaTM3aUilo NpoLecy CTBOPEHHS BipTyasbHOI MawMHM Linux i3
cepepoM Nginx Ta cTaTM4HMM BebG3acTocyBaHHAM Ha nopTani
Microsoft Azure peanisoBaHo 3a ponomorow ckpunta Bash 3
BUKOPUCTaHHAM KoMaHpa Azure CLI Bash. Y sakocti npuknapy
cTaTu4yHoro BeG3acTocyBaHHA CTBOpPeHO Beb3acTtocyBaHHA «Cnucok
3aBaaHb» 3 BuKopuctaHHaM MoB HTML i CSS. Y ckpunti Bash
BUMKOpuUcTaHo KomaHau Azure CLI Bash gna crtBopeHHs BipTyasnbHOI
MawuHu (Ta iHWKX pecypciB, NOB'A3aHUX 3 Hel), nepernsapy CNUCKY
CTBOPEHUX pecypciB, BCTAHOBJIEHHA Ha BipTyasbHY MaluMHY cepBepa
Nginx, ctBopeHHs npaBuna, wo aossonse goctyn yepes TCP-nopt 80
(HTTP), 3minm npaB poctyny pao nanku /var/www/html BipTyanbHoi
MalUMHK, KoniloBaHHA ¢anniB Be63acToCyBaHHA 3 JIOKaNbHOI Manku
html go nanku /var/www/html BipTyanbHoOi MalWMHKU Ta OTPUMAHHSA
URL-appecu Be63actocyBaHHA. BUKopucTtaHHA po3pobieHoro ckpunta
Bash Ha npakTuui po3Bonsie aBTOMAaTU3YyBaTU nNpouec CTBOPEHHSA
BipTyanbHoi MawwuHu Linux i3 cepsepoM Nginx Ta cTaTU4HUM
Beb63acTocyBaHHAM Ha nopTani Microsoft Azure i 3a6e3nevye wBugwe
OTPUMAHHSA HaJIE)XXHOro pe3yfbTary.

KnrwuoBi cnoBa: aBToMaTtusauifa; ckpunt; komaHaa Azure CLI Bash;
BipTyanibHa MalWIMHa; Beb63acTtocyBaHHSA; noptan Microsoft Azure.

Bctyn. Y cyyacHoMmy cBiTi BeOpo3poOKM Ta XMApPHUX TEXHOOTIN
wemnoke Ta ePeKTMBHE pO3ropTaHHA BeO3aCTOCYHKIB € KPUTUYHO
BaxnmeuM [1-3]. Microsoft Azure Hapae NOTYXHi iHCTpyMeHTW pnd
CTBOPEHHSA Ta KepyBaHHA BipTyasibHMMM MawmHamu, a Linux ta Nginx €
nonynsspPHUMN TeXHONOriAMU A9 po3ropTaHHa BebcepBepiB [4-6].

Po3ropTtaHHsa BipTyanbHux MawuH Linux 3 BebcepBepaMn Nginx Ta
CTaTU4HUMK Beb3acTocyHKamMm Ha nopTtani Microsoft Azure moxke 6yTu
TpyaoMicTKMM npouecoMm. OgHak, aBTOMaTU3auia UbOro npouecy 3a
aonomoroto ckpuntiB Bash no3Bonsie 3Ha4YHO CKOPOTUTKU Yac Ta 3ycunns,
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Heob6XiAHi AN PO3ropTaHHA, a TaKOoX MiHiIMi3yBaTU PU3MK MOMUNOK [7-
101.

NMocTtaHoBKa 3apadi. ABTOMATM3auUil0 Mpouecy CTBOPEHHSA Ha
noptani Microsoft Azure BipTyanbHOI MawuHM Linux i3 BCTAaHOB/IEHUM
cepepoM Nginx Ta cTaTM4HMM Beb3acToCyBaHHSIM peani3yemMo 3a
pornomorot ckpunta Bash 3 BukopuctaHHaMm komaHp Azure CLI Bash. Y
AKOCTI npuKnagy CTaTUYHOTO Beb3acTocyBaHHS CTBOPUMO
Beb3acTtocyBaHHa «Cnncok 3aBaaHb» 3 BUKopuctaHHam mos HTML i CSS.
[ns BupiweHHs nocTaBneHol 3agadi HeobxigHoO po3pobuTu:

— ¢dann index.html 3 BukopuctanHam mosm HTML,;

— ¢ann style.css 3 BuKopuctaHHsam MoBu CSS;

— ckpunt create_vm_nginx_webapp.sh 3 BMKOPMCTAaHHAM KOMaHA
Azure CLI Bash, KoMeHTapiB Ta KOMaHA BMBEOEHHA Ha eKpaH
iIHPOPMATUBHUX NOBIAOMJIEHD.

AnroputMm po3B’si3aHHA. ABTOMaTM3auUil0 Npouecy CTBOPEHHS
BipTyanbHOl MawwuHM Linux i3 cepBepoM Nginx Ta CTaTUYHUM
Beb63acTtocyBaHHAM Ha noptani Microsoft Azure peani3oBaHO Ha
npuknagi ctatnyHoro Be63acTtocyBaHHA «CNncoK 3aBaaHb» (AMB. NICTUHI
1, 2) 3a ponoMoroto ckpunTta create_vm_nginx_webapp.sh (nictuur 3). Y
ckpunTti Bash BukopuctaHo komaHgn Azure CLI Bash pnsa cTBopeHHs
BipTyanbHOT MawunHM (Ta iHWKMX pecypciB, NOB'A3aHUX 3 Hel), Nnepernaay
CMUCKY CTBOPEHWUX PecypcCiB, BCTAHOBJIEHHS HaA BIpPTyaJibHY MaLlUUHY
cepBepa Nginx, cTBOpeHHa npaBwuna, Wo Ao3sonse goctyn yepes TCP-
nopt 80 (HTTP), 3MmiHu npaB pgoctyny no nanku /var/www/html
BipTyasibHOI MAaLIWHK, KONitOBaHHA panniB Be63acTOCYBaHHA 3 IOKANbHOI
nankm html po nanku /var/www/html BipTyanbHOI MawwuHK Ta
OTPUMAHHA URL-agpecnu Beb3acTocyBaHHS. onsa 3PYYHOCTI
Hanarog)KeHHa ckpunta Bash KoMaHAM peani3oBaHi 3 BUKOPUCTAHHAM
nonepeaHbLO0 CTBOPEHUX 3MiHHUX cepeposuwa: VM_RESOURCE_GROUP
onsa pecypcHol rpynu, VM_LOCATION gns postawyBaHHs, VM_NAME pns
Ha3BW BipTyanbHoi MawunHun, VM_IMAGE gns obpa3sy BipTyasbHOI MalnHK
Ta VM_USERNAME pns obnikoBoro 3anmcy KopucTyBaya, HeobxigHux
ONS CTBOPEHHS BIpTyasibHOI MAalWWHW Ta IHWWUX PecypciB, NOB'A3aHMX 3
Heto; M_NSG_NAME pna rpynu 6e3neku wMepexi, HeobxigHol pns
CTBOPEHHSA NMpaBuna, wo ao3sonse goctyn yepe3 TCP-nopt 80 (HTTP), a
TaKOXX nepernag CNUCKy NpaBui, NOB'A3aHUX i3 rpynoto 6e3nekn Mepexi;
VM_IP_ADDRESS pns 3aranbHomocTtynHol |P-agpecn BipTyanbHoI
MaLWMHN, HeOOXIAHOI ANa 3MiHM NpaB goctyny Ao nanku /var/www/html
BipTyanbHOI MalMHK, KoNitoBaHHA panniB Be63acTOCyBaHHSA 3 NIOKaNIbHOI
nankm html po nankm /var/www/html BipTyanbHOl MawwWHK Ta
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otpuMaHHsa URL-appecun Beb63acTocyBaHHA. Takox y ckpunTi Bash ans
3abe3neyeHHs 3pYy4YHOCTI Mpouecy MOro Bignarod)XeHHs BUKOPUCTAHO
KOMEHTapi Ta KOMaHAW BWBEOEHHS Ha eKpaH iHPOPMATUMBHMUX
NnoBiJOMJ/IEHb.

Jlictuur 1. Bmict HTML-¢anny index.html

<IDOCTYPE html>

<html lang="ua">

<head>
<meta charset="utf-8">
<meta http-equiv="X-UA-Compatible” content="IE=edge,chrome=1">
<title>Cnucok 3aBoaHb</title>
<link rel="stylesheet” href="style.css">
</head>

<body>
<div class="tasks">
<header class="tasks-header">
<h1 class="tasks-title">Cnucok 3aBgaHb</h1>
</header>
<fieldset class="tasks-list">
<label class="tasks-list-item">
<input type="checkbox" class="tasks-list-ch” checked>
<span class="tasks-list-mark"></span>
<span class="tasks-list-desc">0naHyBatn HTML Ta CSS</span>
</label>
<label class="tasks-list-item">
<input type="checkbox" class="tasks-list-ch" checked>
<span class="tasks-list-mark"></span>
<span class="tasks-list-desc">0naHyBaTu Git Ta GitHub</span>
</label>
<label class="tasks-list-item">
<input type="checkbox" class="tasks-list-cb">
<span class="tasks-list-mark"></span>
<span class="tasks-list-desc">0naHyBaTtun JavaScript</span>
</label>
<label class="tasks-list-item">
<input type="checkbox" class="tasks-list-cb">
<span class="tasks-list-mark"></span>
<span class="tasks-list-desc">0naHyBatn Node.js</span>
</label>
</fieldset>
</section>
</body>
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</html>

JlictuHr 2. Bmict CSS-¢panny style.css
h1, fieldset {

margin: 0;

padding: 0;

border: 0;

font-size: 100%;

font: inherit;

vertical-align: baseline;

}

div {
display: block;
}

body {
font: 13px/20px ‘Lucida Grande’, Verdana, sans-serif;
color: #404040;
background: #f2f8fc;

}

tasks {
margin: 50px auto;
width: 300px;
background: white;
border: 1px solid #cdd3d7;
border-radius: 4px;
-webkit-box-shadow: 0 1px 2px rgba(0, 0, 0, 0.05);
box-shadow: 0 1px 2px rgba(0, 0, 0, 0.05);
}

tasks-header {
position: relative;
line-height: 24px;
padding: 7px 15px;
color: #5débébc;
text-shadow: 0 1px rgba(255, 255, 255, 0.7);
background: #f0f1f2;
border-bottom: 1px solid #d1d1d1;
border-radius: 3px 3px 0 0;
background-image: -webkit-linear-gradient(top, #f5f7fd, #eéeaec);
background-image: -moz-linear-gradient(top, #f5f7fd, #ebeaec);
background-image: -o-linear-gradient(top, #f5f7fd, #ebeaec);
background-image: linear-gradient(to bottom, #f5f7fd, #eéeaec);
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-webkit-box-shadow: inset 0 1px rgba(255, 255, 255, 0.5), 0 1px rgba(0, 0, 0,
0.03);
box-shadow: inset 0 1px rgba(255, 255, 255, 0.5), 0 1px rgba(0, 0, 0, 0.03);
}

tasks-title {
line-height: inherit;
font-size: 20px;
font-weight: bold;
color: green;

}

tasks-list-item {
display: block;
line-height: 24px;
padding: 12px 15px;
cursor: pointer;
-webkit-user-select: none;
-moz-user-select: none;
-ms-user-select: none;
user-select: none;

}

tasks-list-item+.tasks-list-item {
border-top: 1px solid #f0f2f3;
}

tasks-list-cb {
display: none;

}

tasks-list-mark {
position: relative;
display: inline-block;
vertical-align: top;
margin-right: 12px;
width: 20px;
height: 20px;
border: 2px solid #c4cbd?2;
border-radius: 12px;

}

tasks-list-mark:before {

content: *;

display: none;

position: absolute;

top: 50%;

left: 50%;

margin: -5px 0 0 -6px;
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height: 4px;

width: 8px;

border: solid #39ca74;
border-width: 0 0 4px 4px;
-webkit-transform: rotate(-45deg);
-moz-transform: rotate(-45deg);
-ms-transform: rotate(-45deg);
-o-transform: rotate(-45deg);
transform: rotate(-45deg);

}

tasks-list-ch:checked~.tasks-list-mark {
border-color: green;

}

.tasks-list-cbh:checked~.tasks-list-mark:before {
display: block;
}

tasks-list-desc {
font-size: 16px;
font-weight: bold;
color: green;
}
tasks-list-ch:checked~.tasks-list-desc {
text-decoration: line-through;

}

Jlictnnr 3. BmicT Bash-ckpunTta create_vm_nginx_webapp.sh
#!/bin/bash

# Deployment process of the "To-Do List” web application

# on virtual machine started

echo ‘Deployment process of the "To-Do List” web application’

echo "on virtual machine $VM_NAME started"

# Setting up environment variables VM_RESOURCE_GROUP

# for the resource group, VM_LOCATION for the location,

# VM_NAME for the virtual machine name, VM_IMAGE

# for the virtual machine image, and VM_USERNAME

# for the user account, needed for creating the virtual machine

# and other associated resources:

export VM_RESOURCE_GROUP=%(az group list --query "[l.name" --output tsv)
export VM_LOCATION=$(az group list --query "[].location" --output tsv)
export RANDOM_ID="%(openssl rand -hex 3)"

export VM_NAME="myVM$RANDOM_ID"

export VM_IMAGE=Ubuntu2204

export VM_USERNAME=azureuser

echo "Creating environment variables for the resource group, location,”
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echo "virtual machine name, virtual machine image, and user account, needed
for"
echo " creating the virtual machine and other associated resources:”
echo "VM_RESOURCE_GROUP=$VM_RESOURCE_GROUP"
echo "VM_LOCATION=$VM_LOCATION"
echo "VM_NAME=$VM_NAME"
echo "VM_IMAGE=$VM_IMAGE"
echo "VM_USERNAME=$VM_USERNAME"
# Creating the virtual machine and other associated resources
echo "Creating virtual machine $VM_NAME and"
echo "other associated resources”
az vm create --resource-group $VM_RESOURCE_GROUP \
--location $VM_LOCATION \
--name $VM_NAME \
--image $VM_IMAGE \
--admin-username $VM_USERNAME \
--generate-ssh-keys \
--public-ip-sku Standard
# Viewing the list of created resources
echo "Viewing the list of created resources”
az resource list --location $VM_LOCATION \
--query "[l.{Name:name, Type:type}"
# Installing the Nginx server on the virtual machine
echo "Installing the Nginx server on virtual machine $VM_NAME"
az vm run-command invoke --resource-group $VM_RESOURCE_GROUP \
--name $VM_NAME \
--command-id RunShellScript \
--scripts "sudo apt-get update && sudo apt-get install nginx --yes"
# Creating the environment variable VM_NSG_NAME
# for the network security group
export VM_NSG_NAME=%(az network nsg list \
--resource-group $VM_RESOURCE_GROUP \
--query ‘[l.name’ \
--output tsv)
echo "Creating the environment variable for the network security group:”
echo "VM_NSG_NAME=$VM_NSG_NAME"
# Retrieving the list of rules associated with the network security group
echo "Viewing the list of rules associated with the network security group”
az network nsg rule list --resource-group $VM_RESOURCE_GROUP \
--nsg-name $VM_NSG_NAME \
--query ‘[1.{Name:name, Priority:priority,
Port:destinationPortRange, Access:access}' \
--output table
# Creating a rule named allowHTTP, allowing access via TCP port 80 (HTTP)
echo "Creating rule allowHTTP, allowing access”
echo "via TCP port 80 (HTTP)"
az network nsg rule create --resource-group $VM_RESOURCE_GROUP \
--nsg-name $VM_NSG_NAME \
--name allowHTTP \
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--protocol tcp \
--priority 100 \
--destination-port-range 80 \
--access Allow
# Retrieving the updated list of rules associated with the network security group
echo "Viewing the updated list of rules,”
echo "associated with the network security group”
az network nsg rule list --resource-group $VM_RESOURCE_GROUP \
--nsg-name $VM_NSG_NAME \
--query ‘[l.{Name:name, Priority:priority,
Port:destinationPortRange, Access:access}' \
--output table
# Retrieving the public IP address of the virtual machine and
# the URL of the "To-Do List" web application
export VM_IP_ADDRESS=%(az vm show \
--resource-group $VM_RESOURCE_GROUP \
--name $VM_NAME \
--show-details \
--query publiclps \
--output tsv)
# Outputting the retrieved public IP address of the virtual machine
echo "Public IP address of the virtual machine:"
echo "VM_IP_ADDRESS=$VM_IP_ADDRESS"
# Deploying the "To-Do List" web application on the virtual machine
echo "Changing access permissions to the /var/www/html folder"
echo "of the virtual machine”
az vm run-command invoke --resource-group $VM_RESOURCE_GROUP \
--name $VM_NAME \
--command-id RunShellScript \
--scripts "sudo chown -R $VM_USERNAME /var/www/html"
echo ‘Copying the "To-Do List" web application files from the local’
echo "html folder to the /var/www/html folder of the virtual machine"
scp -r./html/* $VM_USERNAME@$VM_IP_ADDRESS:/var/www/html
echo "Deployment process completed”
# Outputting the URL of the "To-Do List" web application
echo "The "To-Do List" web application should be accessible at the URL:"
echo "http:// $VM_IP_ADDRESS"

Pe3synbTaTt yncnoBux po3paxyHKiB. CTBOPEHHS Ta HanarogXXeHHs
Be63acTocyBaHHsA «Cnucok 3aBpaHb» (nanka 3 ¢amnamum index.html Ta
style.css) i ckpunta create_vm_nginx_webapp.sh ans asToMaTu3auii
npouecy CTBOpeHHa Ha noptani Microsoft Azure BipTyanbHOI MaLIMHU
Linux [4] i3 BcTraHoBneHuMm cepsepoMm Nginx [11] Ta cTaTMyHuUM
Beb63acTtocyBaHHAM «CnMCOK 3aBAaHb» peasli3oBaHO Ha JIOKaJIbHOMY
KoMn'toTepi 3 BuKopuctaHHam Azure CLI [12], Git Bash [13] i penakTopa
Visual Studio Code [14] (puc. 1).
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)Q File Edit Selection - «
‘ EXPLORER > indexhtm
“/ PROJECT WEBAPP task_list > $
p ~ task_list E I‘ﬂ /bin
. 2 # Depl
¢ index.html > #on v
gj 4  echo '
# style.css 5 arho: B
$ create_vm_nginx_webapp.sh 6
8 ;
7 # Sett
8 # for
B:? 9  # VM _NAME for the virtual machine name, VM IMAGE
18  # for the virtual machine image, and VM_USERNAME
[\ 11 # for the user account, needed for creating the virtual machine
L 12 # and other associated resources:
3 export VM_RESOURCE_GROUP=%(az group list --query "[].name" --output tsv)
14  export VM_LOCATION=%(az group list --query "[].location" --output tsv)
15 export RANDOM ID="$(openssl rand -hex 3)"
16 export VM_NAME="myVM$RANDOM_ID"
17 export VM_IMAGE=Ubuntu22e4
18 export VM_USERNAME=azureuser
19  echo "Creating environment variables for the resource group, location,”
20 echo "virtual machine name, virtual machine image, and user account, needed”
21 echo "for creating the virtual machine and other associated resources:”
22 echo "WM_RESOURCE_GROUP=$VM_RESOURCE_GROUP"
23 echo "WM_LOCATION=$VM LOCATION"
24 echo "VM_NAME=$VM NAME"
25 echo "WM_IMAGE=$VM IMAGE"
26 echo "WM_USERNAME=$VM_USERNAME"
® 27
PROBLEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS  AZURE Mbash M~ D @ ---
{g} 4/ OUTLINE Admin777@DESKTOP-NSCD@3Q MINGW6A /c/Project webapp

> TIMELINE $[]

El @020

Puc. 1. Pe3ynbTaT CTBOPEHHSA Ta HanarogxeHHsa ¢panmnie index.htmli style.css

£ Project_webapp &S I NE=R] =

# style.css $ create_vm_nginx_webapp.sh @

create_vm_nginx_webapp.sh

/bash

oyment process of the "To-Do List" web application
irtual machine started

Deployment process of the "To-Do List" web application’
on virtual machine $vM NAME started”

ing up environment variables VM_RESOURCE_GROUP
the resource group, VM _LOCATION for the location,

~

x

In1,Col1 Spaces4 UTF-8 CRLF {} SheliScript &8 0

Beb3acTocyBaHHA «CnNncok 3aBAaHb», ckpunTta create_vm_nginx_webapp.sh

IOns nepeBipkn KopekTHOI poboTum ckpunTa Bash npoeeaeHo

NPAKTUYHUNA EKCNEPUMEHT.

Ona oTpuMaHHA 6Ge3KoWwTOBHOro [ocTyny po noprtany Microsoft
Azure 3 HeobXigHUMKW NpaBaMW aKTUBOBAHO MICOYHULIO 3a HACTYMHUM

nocunaHHam (puc. 2):

https://learn.microsoft.com/en-us/training/modules/describe-

azure-compute-networking-services/3-exercise-create-azure-virtual-

machine

Ta BUKOHaHO aBTOPM3aLito 3a A0NOMOroto KoMaHam (puc. 3):

az login
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v BY Exercise - Create an Azure virtu X + = O b4
< C 2% learn.microsoft.com/en-us/training/modules/describe-azure-comp... & 3 3 zacepuwmv onosnera
= 1 | Learn Discover ~ Product documentation ~ Development languages ~  Topics ~ Q o

Training  Products ~ Career Paths ~  Browse all training ~ Educator Center ~  Student Hub ~  FAQ & Help

=
Unit 3 of 14 (® Ask Learn . O | Azure Cloud Shell

Z2 Switch to PowerShell ' Restart -+~ — & X

Sandbox activated! Time remaining: 58 min Type "help” to learn about Cloud Shell

Your Cloud Shell session will be ephemeral so no files o

You have used 2 of 10 sandboxes for today. More r system changes will persist beyond your current sessig
sandboxes will be available tomorrow. n.
klimyukyurij [ ~ 1%

Puc. 2. AKTnBauia nicovyHuu

& £ Project webapp 8 B[00 - O X
PROBLEMS  OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS  AZURE bash [~ [M W -~ ~ X

® § az login
Select the account you want to log in with. For more information on login with Azure CLI, se
e https://go.microsoft.com/fwlink/?1linkid=2271136

© v O &

Retrieving tenants and subscriptions for the selection...
Authentication failed against tenant 59a@e7ea-{768-4ec7-a8b3-8ff65b61be7b 'KaTanor no ymonua
Hmo': (pii). Status: Response Status.Status InteractionRequired, Error code: 3399614476, Tag

-ﬂ% 1 557973645
If you need to access subscriptions in the following tenants, please use "az login --tenant
o TENANT_ID .
E&] 59aBe7ea-T768-4ec7-a8b3-8ff65b61be7b 'Katanor no ymonyaHuo'

& [Tenant and subscription selection]

No Subscription name Subscription ID Tenant

[1] * Concierge Subscription 651dal1b-7757-4742-3c91-148e47c2869b Microsoft Learn Sandbox

The default is marked with an *; the default tenant is 'Microsoft Learn Sandbox' and subscri
ption is 'Concierge Subscription' (651dallb-7757-4742-ac91-148e47c2869b).

Select a subscription and tenant (Type a number or Enter for no changes): 1

Tenant: Microsoft Learn Sandbox
Subscription: Concierge Subscription (651dallb-7757-4742-ac91-148e47c2869b)

[Announcements |

With the new Azure CLI login experience, you can select the subscription you want to use mor
e easily. Learn more about it and its configuration at https://go.microsoft.com/fwlink/?1link
1d=2271236

If you encounter any problem, please open an issue at https://aka.ms/azclibug

[Warning] The login output has been updated. Please be aware that it no longer displays the
Q;D full list of available subscriptions by default.

{:} Admin777@DESKTOP-N5CDB3Q MINGWS4 /c/Project webapp
%
Bl coio In5 Col25 Spacesi4 UTF-8 CRLF ShellScript & 0

Puc. 3. BUKOHaHHS aBTOpU3aLil
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Ina 3anycky Ha BUKOHAHHSA CKpunTa create_vm_nginx_webapp.sh
3 0C Windows y cepepoBuwli Git Bash BukopuctaHo koMaHay (puc. 4):
c:/project_webapp/task_list/create_vm_nginx_webapp.sh

= & : 2 Project_ webapp 8- 08 [0 & [ - U X

PROBLEMS CUTPUT DEBUG CONSOLE TEEMIMAL ~ --- [Mbash M~ M W --- ~ X

Admin777@DESKTOP-N5CD@3Q MINGWE4 /c/Project webapp
® % c:/project webapp/task list/create wvm nginx webapp.sh '
Deployment process of the "To-Do List" web application
on virtual machine myVMdades7 started
Creating envirenment variables for the resource group, location,
virtual machine name, virtual machine image, and user account, needed for
creating the virtual machine and other associated resources:
VM RESOURCE_GROUP=learn-be5tf967-d6bb-498e-8ed8-133e53a41bt7
VM LOCATION=westus
VM_NAME=myVMdades7
VM IMAGE=Ubuntu2204
VM _USERNAME=azureuser
Creating virtual machine myvMdades7 and

other associated resources .
.

X
“tadns’s "7,
"id": "/subscriptions/651dallb-7757-4742-ac91-148e47c2869b/resourceGroups/lea
bb-498e-8ed8-133e53a41bf7/providers/Microsoft.Compute/virtualMachines/myviMdades
"location": "westus"”,
"macAddress": "@@-eD-3A-5B-DD-F3",
"powerstate”: "WM running",
"privateIpAddress": "10.0.9.4",
"publicIpaddress™: "46.85.148.7@", i
"resourceGroup”: "learn-be5ffoe7-debb-498e-8ed8-133e53a41bf7",
“zones": ""

}

Viewing the list of created resources

[

> B Y v o b 4

: "NSG-westus",
¢ "Microsoft.Network/networkSecurityGroups"

"Name": "myVMdades7PublicIP”,

{:} "Type": "Microsoft.Hetwork/publicIPAddresses”
I
Bl coao Ln6,Col1 Spacess4 UTF-8 CRLF ShellScript & 0

Puc. 4. NoyaTok BUKOHaAHHA cKpunTa create_vm_nginx_webapp.sh

Y pe3ynbTaTi BUKOHAHHA cKpunTa Bash Ha nopTtani Microsoft Azure
CTBOPEHO BipTYyanbHy MawuHy Linux i3 BcTaHoBNeHUM cepeepoM Nginx i
Beb3acTtocyBaHHA «Cnncok 3aBAaHb», HanawToBaHo goctyn yepe3 TCP-
nopt 80 (HTTP) npmo Be63actocyBaHHa 3a  URL-appecot
http://40.118.161.184 (puc. 5, 6).
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Viewing the updated list of rules,

associated with the network security group

Name Priority Port
default-allow-ssh 1060 22
allowHTTP 100 808

Public IP address of the virtual machine:

VM _IP ADDRESS=40,118.161.184

=y 2 Project_webapp

8- B0 O - | X
PORTS  --- [ bash-taskist (O~ [0 W -+ ~ X

Changing access permissions to the /var/www/html folder of the virtual machine

r
L

"value": [

I
L

"code": "ProvisioningState/succeeded”,

"displaystatus™: "Provisioning succeeded”, "

"level™: "Info",

"message”: "Enable succeeded: \n[stdout]\n\n[stderr]\n",

"time": null
b3
]

i

i

Copying the "To-Do List" web application files from the local

html folder to the /var/www/html folder of the virtual machine

The authenticity of host '46.118.161.184 (40.118.161.184)" can't be established. 1
ED25519 key fingerprint is SHA256:wWGUGS4EJESII7NZ9zedroNgtQBpBxKqekSPBudWBIHA.

This key is not known by any other names.

Are you sure you want to continue connecting (yes/no/[fingerprint])? yes
Warning: Permanently added '40.118.161.184' (ED25519) to the list of known hosts.

index. html
style.css
Deployment process completed

100% 1440 6.1KB/s ©00:00
1007 2424 10.0KB/s ©0:08

The To-Do List web application should be accessible at the URL:

http://40.118.161.184

Admin777@DESKTOP-N5CD@3Q MINGW64 /c/Project webapp/task list

Y |
®oAa

In5 Col 25 Spaces:4 UTF-8 CRLF ShellScript & [

Puc. 5. 3aBepLlueHHA BUKOHAHHS CKpunTa create_vm_nginx_webapp.sh

~

&

e Cnucok 3aBaaHb x -+

Cc A He xondigenuiinmi  40.118.161.184

Cnucok 3aBaaHb

(@) onanysarmHTMLTa €SS

(:) OnanysaT-GitTa-GitHub
OnaHyBaTtu JavaScript

OnaHyBaTtu Node.js

= 0 x

¥ o} g 3aBepIWMTH OHOBAEHHA *

Puc. 6. lNMepernap se63actocyBaHHsA «CNNCOK 3aBAaHb»
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BucHoBKKM. ABTOMaTM3auil0 npouecy CTBOPEHHS BipTyasbHOI
MawwunHKn Linux i3 cepeepom Nginx Ta cTaTM4HMM Beb63aCTOCYBaHHSAM Ha
noptani Microsoft Azure peani3oBaHO Ha nNpUKNaQi CTAaTUYHOrO
Beb3actocyBaHHa «Cnucok 3aBpaHb» 3@ AOMNOMOrOK  CKpMNTa
create_vm_nginx_webapp.sh. Y ckpunti Bash BukopuctaHo KoMaHAu
Azure CLI Bash ans cTtBopeHHs BipTyanbHOT MawuvHKY (Ta iHWKWX pecypcis,
MoB'A3aHMX 3 Hew), nepernagy CHOUCKY CTBOPEHUX PecypciB,
BCTAHOBJIEHHS Ha BipTyaJsibHY MalwwnHy cepBepa Nginx, CTBOpeHHS
npaeuna, wo Ao3sonsde aoctyn yepe3 TCP-nopt 80 (HTTP), 3miHn npas
poctyny po nanku /var/www/html BipTyanbHOI MawWHKW, KOMilOBaHHSA
dannie Beb3acTtocyBaHHA 3 nokanbHol nanku html po  nankwu
/var/www/html BipTyanbHOI MawunHM Ta oTpuMaHHa URL-agpecwu
Beb3acTtocyBaHHA. Y pe3ynbTaTi TecTyBaHHS ckpunta Bash Ha nopTtani
Microsoft Azure cTBOpeHO BipTyaJsibHY MalMWHY Linux i3 BCTaHOBMIEHUM
cepBepoM Nginx i Beb63acTtocyBaHHAM «CnMcoK 3aBAaHb», HAaNaWTOBAHO
poctyn yepe3 TCP-nopt 80 (HTTP) no Be63acTtocyBaHHa 3a URL-agpecoto
http://40.118.161.184. TakMm u4YMHOM, BUKOPUCTAHHA pPO3pobNeHoro
ckpunta Bash Ha npaktvui [03BONSiE aBTOMATM3yBaTM npouec
CTBOPEHHS BipTyanbHOI MawKnHKM Linux i3 cepeepoM Nginx Ta CTaTUYHUM
Beb63acTtocyBaHHAM Ha nopTtani Microsoft Azure i 3abe3neyye wBuawe
OTPMMAHHS HANEXXHOro pe3ynbTary.
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AUTOMATION OF THE PROCESS OF CREATING A LINUX VIRTUAL
MACHINE WITH NGINX SERVER AND STATIC WEB APPLICATION ON THE
MICROSOFT AZURE PORTAL

The automation of the process of creating a Linux virtual machine
with an Nginx server and a static web application on the Microsoft
Azure portal was implemented using a Bash script with Azure CLI
Bash commands. As an example of a static web application, a "To-Do
List" web application was created using HTML and CSS. The Bash
script uses Azure CLI Bash commands to create a virtual machine (and
other resources associated with it), view the list of created resources,
install Nginx on the virtual machine, create a rule that allows access
through TCP port 80 (HTTP), change access permissions to the
/var/www/html folder of the virtual machine, copy the web application
files from the local html folder to the /var/www/html folder of the
virtual machine, and get the URL of the web application. For ease of
debugging the Bash script, the commands are implemented using pre-
created environment variables: for the resource group, location,
virtual machine name, virtual machine image, and user account
required to create the virtual machine and other resources associated
with it; for the network security group, required to create a rule that
allows access via TCP port 80 (HTTP), and to view the list of rules
associated with the network security group; for the public IP address
of the virtual machine, required to change access permissions to the
/var/www/html folder of the virtual machine, copy the web application
files from the local html folder to the /var/www/html folder of the
virtual machine, and obtain the web application URL. Also, in the Bash
script, to ensure the convenience of the debugging process, comments
and commands are used to display informative messages on the
screen. The creation and debugging of the "To-Do List" web application
and the Bash script were carried out on a local computer using Azure
CLI, Git Bash and the Visual Studio Code editor. In practice, the use of
the developed Bash script automates the process of creating a Linux
virtual machine with an Nginx server and a static web application on
the Microsoft Azure portal, ensuring faster achievement of the desired
result.

Keywords: automation; script; Azure CLI Bash command; virtual
machine; web application; Microsoft Azure portal.
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