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1- Azure best Practice for Active Directory:

Azure Active Directory (Azure AD) is a cloud-based identity and access management
solution that provides a central hub for managing user identities and access to cloud
resources.

1. Use Azure AD Connect: Azure AD Connect is a tool that allows you to synchronize
on-premises Active Directory with Azure Active Directory. This helps to ensure that user
identities are consistent across both environments.

= Microsoft Azure £ Search resources, services, and docs (G +/)

Home > Default Directory | Azure AD Connect >

), AAD Connect | Get started

Azure Active Directory
“ [5 Preview features A7 Got feedback?

A Get started
© Want to switch back to the legacy Azure AD Connect experience? Disable the preview using the 'Preview features' toolbar button.
» Cloud Sync

K4 Connect Sync Learn  Access  Manage

Get started with AD-AAD Sync

Microsoft Azure AD hybrid identity solution spans on-premises and cloud based capabilities, creating a common user identity for authentication and authorization to all resources regardless of their location

What is Cloud Sync?

Azure AD Connect cloud sync is a new offering from Microsoft designed to meet and accomplish your hybrid identity goals for synchronization of users,
Q groups,and contacts to Azure AD. It accomplishes this by using Azure AD cloud provisioning agents instead of Azure AD Connect. Learn mare [2

Is Cloud Sync the right solution for you?

If you are looking to start your hybrid journey, have mergers and acquisitions scenarios, and want a lightweight solution that is cost effective, Cloud Syncis for
you. Lean more &

Use the comparison chart below ta understand the differences between Azure AD Connect syne and cloud sync or use the Check sync toal to get a
recommendation on the best synchronization solution for your organization. Click here to use the tool. 2

View comparison chart

Implementation Steps

1. Verify that your environment meets the Azure AD Connect prerequisites, such as having
an Azure subscription and an on-premises Active Directory environment.

2. Download the Azure AD Connect installation package from the Microsoft Download
Center.

3. Run the Azure AD Connect installation wizard and follow the prompts to configure the
synchronization settings.

4. Choose the appropriate synchronization method, such as password hash
synchronization, pass-through authentication, or federation.



5. Configure the synchronization options, such as which objects to synchronize, filtering
rules, and attribute mappings.

6. Test the synchronization by running a synchronization cycle and verifying that the
expected changes are replicated to Azure AD.

7. Enable Azure AD Connect auto-upgrade to ensure that the synchronization service is
always up to date with the latest features and security enhancements.

8. Monitor the synchronization status and resolve any errors or warnings that may arise.

9. Update Azure AD Connect as needed, such as when you add new domains or modify
the synchronization settings.

2. Use Conditional Access: Azure AD Conditional Access allows you to define policies

that determine who can access your applications and resources based on specific
conditions. This can help to improve security and reduce the risk of unauthorized access.

= Microsoft Azure

P Search resources, services, and docs (G+/)

Home > Default Directory | Security > Security | Conditional Access >

Conditional Access | Overview (Preview)
Azure Active Directory
“ |- Create new policy Create new policy from templates (Preview)

() Refresh &7 Got feedback?

© Overview (Preview)

= Policies

@ Insights and reporting

What is Conditional Access?
¥ Diagnose and solve problems

Conditional Access gives you the ability to enforce access reguirements when specific conditions occur. Let's take a few examples
Manage Learn more [2

“> Named locations

Conditions Controls

Custom controls (Previe:
‘When any user is outside the company network

Terms of They're required to sign in with multifactor authentication

When users in the "Managers’ group sign-in They are required be on an Intune compliant or domain-joined device

5. Authentication context
Get Started

©  Authentication strengths (Preview)
= Classic policies
Monitering

2D sign-inlogs

1. Create your first policy by clicking "+ Create new policy”
2. Specify policy Conditions and Controls
3. When you are done, don't forget to Enable policy and Create

Interested in common scenarios? (2

B Auditlogs

Troubleshooting + Suppert

& New support request

Implementation Steps

Sign in to the Azure portal with your Azure AD administrator credentials.

Navigate to Azure Active Directory > Security > Conditional Access.

Click on New Policy to create a new conditional access policy.

Define the conditions that must be met for the policy to apply, such as the user location,
device type, or application being accessed.

5. Define the access controls that will be enforced, such as requiring multi-factor
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authentication, blocking access, or granting access with additional security requirements.

6. Choose the users or groups to which the policy applies.

7.  Test the policy by logging in with a user account that matches the policy conditions and
verifying that the access controls are enforced.

8.  Monitor the policy for any issues or errors, and adjust the policy as needed to optimize
security and user experience.

9. Enable Azure AD Conditional Access Insights to get more visibility into how users are
accessing resources and to identify any potential security risks or compliance issues.

3. Implement Role-Based Access Control (RBAC): Azure AD RBAC allows you to
control access to resources in Azure based on specific roles. This helps to ensure that
users only have access to the resources they need to perform their job functions.

,DR Free Trial | Access control (IAM) - >
Subseription
< FoAdd sk Dot role asigemenis e s €D Refreh | < Remove | A Feedback

& Activity log

B Access control (IAM)

Type i category T4 Detalls
a.. BuitinRole General view
a.. BuiltinRole Viewr
. BuikinRole View
View
View

View

BuiltinRole

View
BuitinRole View
BuiltinRole Viewr
BuitinRole View

it... DuiltinRole Vit

[ narood Piatrorm Servi SuilinRolc

View

Implementation Steps

1. Sign in to the Azure portal with your Azure AD administrator credentials.

2.  Navigate to Azure Active Directory > Roles and administrators.

3.  Choose the built-in roles that best align with your organization's needs or create custom
roles if necessary.

4.  Assign roles to users or groups based on their job functions or responsibilities.

5. Monitor the roles and permissions to ensure that users only have access to the
resources they need to perform their job functions. Regularly review the role



assignments and adjust them as needed to maintain the principle of least privilege.
Use Azure AD Privileged Identity Management (PIM) to manage and control access to
privileged roles.

Configure auditing and monitoring to track changes to roles and permissions, and to
identify any unauthorized changes or access.

Educate users and stakeholders on RBAC and the importance of role-based access
control in maintaining security and compliance.

Enable Multi-Factor Authentication (MFA): MFA provides an additional layer of
security by requiring users to provide two or more forms of authentication to access their
accounts. This can help to reduce the risk of unauthorized access.

Implementation Steps

Nooabkowd-=

Log in to your Azure portal at https://portal.azure.com/.

Navigate to Azure Active Directory from the left-hand navigation menu

Click on "Users" and select the user(s) you want to enable MFA for

Click on "Manage multi-factor authentication" from the menu at the top of the screen

In the "multi-factor authentication" window, select the users you want to enable MFA for
Click on "Enable" at the bottom of the screen

Select the verification method(s) you want to use for MFA, such as phone call, text
message, or mobile app notification

Configure the MFA settings as needed, such as setting up trusted IPs, allowing users to
remember their MFA on trusted devices, and setting up app passwords for non-browser
applications

Click on "Save" to apply the MFA settings

Use Azure AD Privileged Identity Management (PIM): Azure AD PIM allows you to

manage privileged access to resources in Azure. This can help to reduce the risk of
privileged account abuse and improve security.




= Microsoft Azure P Search resources, services, and docs (G+/)

Home >

Privileged Identity Management | Quick start =
Privileged Identity Management
“ @ You are using the updated Privileged Identity Management experience for Azure AD roles. =
B Quick start

What's new Get started
Tasks

2 My roles

B My reauess Manage your privileged access

.

£l Approve requests Use Privileged Identity Management to manage the lifecycle of role assignments, enforce just-in-
%, Review access time access pelicy, and discover who has what roles. Learn more o

Manage

b Azure AD roles

& Groups (Preview) . —4 . v
(] <

& Azure resources \’
Activity o ./ ’J
X

B My audit history . »

Troubleshooting + Support

Manage access Activate just in time Discover and monitor
K Troubleshoot Users with excessive access are vulnerable in the Reduce the potential for lateral movement in the Itis common for access to critical resources to
. event of account compromise. Ensure your event of account compromise by eliminating go undetected. Ensure you know who has access
& New support request . !
organization manages to least privilege by persistent access to privileged roles and to what, and receive netifications when new
periodically reviewing, renewing, or extending resources. Enforce just in time access to critical assignments are granted to accounts in your
access 1o resources. roles with PIM organization

[ hcvoe ] ==n

Implementation Steps

1. Log in to your Azure portal at https://portal.azure.com/

Navigate to Azure Active Directory from the left-hand navigation menu

Click on "Privileged Identity Management" and then click "Get Started" to begin the setup
process

Select the directory that you want to enable PIM for, and then click "Next"

Review the PIM service terms and then click "Accept" to proceed

Select the users or groups that will have access to PIM, and then click "Next"

Configure the PIM roles that you want to use, such as Global Administrator, SharePoint
Administrator, or User Administrator

Assign the PIM roles to the appropriate users or groups, and then click "Next"

w N
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10.  Set up the access review policies for your privileged roles, including the frequency and
the reviewers for each policy
11.  Review your PIM settings and click "Save" to apply the changes.

6. Use Azure AD Identity Protection: Azure AD ldentity Protection allows you to detect

and remediate identity-based risks. This can help to prevent account compromise and
reduce the risk of data breaches.



el

Home > Default Directory | Identity Governance > Identity Governance

Identity Governance | Programs

“ { New program

7’ Getting started

[ scarch fora program

Entitlement management NAME 1y DESCRIPTION

Access packages
‘ packag Default Business Flow Default business flow to start managing access reviews
() Catalogs
Aq Connected organizations
* Reports

£ Settings

Lifecycle workflows

€% Lifecycle workflows (Preview)
Access reviews

© Ovenview

& Access reviews

() Programs

# Settings

% Review History

Implementation Steps

1. Signin to the Azure portal using an account with the necessary permissions.

2. Navigate to the "ldentity Protection" blade in the Azure Active Directory (Azure AD)
menu.

3. In the "ldentity Protection" pane, click "Get started" to begin the configuration process.

4. Review the identity protection overview and click "Continue" to proceed.

5. Choose the identities you want to protect, such as Azure AD users and external users,
and click "Continue".

6. Configure the risk policies you want to enforce, such as blocking risky sign-ins or forcing
users to reset their password, and click "Continue".

7. Set up multi-factor authentication (MFA) for users who perform risky activities or have a
high risk score, and click "Continue".

8. Review your configuration settings and click "Create" to create your identity protection

policy.
10. Enable Azure AD Identity Protection for your tenant by configuring it in the "Conditional
Access" pane of the Azure AD portal.

11. Monitor the alerts and recommendations provided by Azure AD Identity Protection to
respond to security threats and improve your policies over time.

Implement Azure AD Domain Services: Azure AD Domain Services allows you to

9



create a domain in Azure and manage it with the same tools and processes that you use
for on-premises Active Directory. This can simplify management and reduce complexity.

= Microsoft Azure P Search resources, services, and docs (G+/)

Home > Default Directary | Overview >

Azure AD Domain Services =

Default Directory (uzaircioudexpert.live)

{ Create €33 Manageview - () Refresh L Fxport to €S 5 Open query D Assign tags

iitcr for any ficld... Subscription equals all Resource group equals all >< Location equals all X 5 Add filter
Showing 0 to 0 of O records. No grouping

Name T Type 1L Resource group .. Location 1.1 Subscriptio

3

No Azure AD Domain Services to display

Try changing or clearing your filters.

Implementation Steps

Log in to your Azure portal at https://portal.azure.com/

Navigate to Azure Active Directory from the left-hand navigation menu

Click on "Domain Services" and then click "Create" to begin the setup process

Choose the directory where you want to enable Azure AD Domain Services, and then

click "Next"

Create a new virtual network or select an existing one, and then click "Next"

Configure the DNS settings for your domain, including the domain name and the DNS

servers

7. Select the virtual network that you want to associate with Azure AD Domain Services,
and then click "Next"

8. Choose the subnet for Azure AD Domain Services, and then click "Next"

9. Review your settings and then click "Create" to provision the Azure AD Domain Services

instance

oo~

o o

7. Monitor Azure AD: Monitor Azure AD for unusual activity, such as failed login attempts

or suspicious authentication patterns. This can help to detect and remediate security
threats in a timely manner.
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= Microsoft Azure P Search resources, services, and docs (G+/)

Home > Default Directory

) Default Directory | Sign-in logs #

Azure Active Directory

< L Download ~ €5} Export Data Settings ¥ Troubleshoot () Refresh == Columns A7 Got feedback?
@ Cross-tenant synchronization a

Preview)
( ! @ Want to switch back to the defaut sign-ins experience? Click here to leave the preview. —

» Azure AD Connect

k= Custom domain names Date : Last 24 hours Show dates as : Local +7 Add filters

® Mobility (MDM and MAM) User sign-ins (interactive) ~ User sign-ins (non-interactive) ~ Service principal sign-ins ~ Managed identity sign-ins

Password reset

Date L RequestID TL User 74 Application 1y Status 1P address T Location Conditional Acces
& User settings

No sign-ins found
Il Properties

@ Security
Monitoring

D Sign-in logs

E Auditlogs

& Provisioning logs
@ Log Analytics
Diagnostic settings
@ Workbooks

i Usage & insights

&% Bulk operation results (Preview)

Implementation Steps

1. Signin to the Azure portal using an account with the necessary permissions.

2. Navigate to the "Azure AD" blade in the Azure Active Directory menu.

3. In the "Azure AD" pane, click on the "Monitor" tab to view the available monitoring
options.

4.  Configure diagnostic settings to enable logging and metrics for Azure AD. This can be
done by clicking on "Diagnostic settings" and selecting the logs and metrics you want to
collect.

5.  Set up alerts to be notified of critical events or changes to Azure AD resources. This can
be done by clicking on "Alerts" and creating a new alert rule with the desired criteria and
notification method.

6. Review audit logs and activity reports to monitor user activity, sign-in attempts, and other
security events. This can be done by clicking on "Sign-ins" or "Audit logs" and selecting
the appropriate filters.

7.  Use Azure AD ldentity Protection to monitor and respond to security threats, such as
risky sign-ins or compromised accounts. This can be done by clicking on "ldentity
Protection" and reviewing the alerts and recommendations provided.

8. Regularly review your Azure AD configuration and policies to ensure they align with your
security requirements and best practices. This can be done by clicking on "Security" and
reviewing the recommended actions.

9.  Use Azure Monitor to monitor the health and performance of your Azure AD resources,
such as Azure AD Connect or Azure AD Domain Services. This can be done by clicking
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on "Azure Monitor" and configuring the desired metrics and alerts.

10.  Review your monitoring and alerting strategy periodically to ensure that it remains
effective and aligned with your security and compliance objectives.

2- Azure Best practice for Database Security:

Azure offers several best practices for database security that can help you protect your data and
ensure compliance with various regulatory requirements. Some of the key best practices for
database security in Azure include:

1. Use Role-Based Access Control (RBAC) — Use Azure’s RBAC feature to limit access
to your database resources to only those users who need it. You can assign roles to
users, groups, or applications to ensure that they only have access to the resources they

2 Home > Default Directory
2 Default Directory | Roles and administrators X
4
- Azure Active Directory
B “« + New customrole [ Delete custom role () Refresh [&3] Preview features 0 Got feedback?
— @ overview =
@ Get just-in-time access to a role when you need it using PIM. Learn more about PIM =3
* 7 Getting started
m=m Preview features (@ Your Role: Global administrator and 2 other roles
[
@] # Diagnose and solve problems Administrative roles
Administrative roles can be used to grant access to Azure AD and other Microsoft services. Learn more

& Manage
& [2 search by name or description +7 Add filters

fn Users
© 2 Groups Role T4 Description Type T
[ #] dE External Identities \:I & Application administrator Can create and manage all aspects of app registrations and e...  Built-in
{;, I 2. Roles and administrators I \:I g Application developer Can create application registrations independent of the 'User... Built-in
= Bl Administrative units [ i attack payload author M Can create attack payloads that an administrator can initiate ... Built-in
£ # enterprise applications \:I @ Attack simulation administrator N Can create and manage all aspects of attack simulation camp... Built-in

'S Il Devices \:I g Authentication administrator Has access ta view, set, and reset authentication method info... Built-in

&) 8 App registrations [ g Authentication policy administrator M Can create and manage all aspects of authentication method... Built-in
& &) Identity Governance \:I @ Azure AD joined device local administrator Users assigned to this role are added to the local administrat.. Built-in
] i Application proxy \:I g Azure DevOps administrator Can manage Azure DevOps organization policy and settings. Built-in
® % Licenses ] s Azure Information Protection administrator ~ Can manage all aspects of the Azure Information Protection ... Built-in
aa
© b Azure AD Connect \:I @ B2C IEF Keyset administrator Can manage secrets for federation and encryption in the Ide...  Built-in

& Custom domain names \:I g B2C IEF Policy administrator Can create and manage trust framework policies in the Identi... Built-in e

Implementation Steps

1. Identify the roles you need: Before you can assign roles to users or groups, you need to
determine what roles you need in your Azure environment. You can use Azure’s built-in
roles, or you can create custom roles to fit your specific needs.

2. Assign roles to users or groups: Once you have identified the roles you need, you can
assign them to users or groups in your Azure environment. You can do this through the

12
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Azure portal, Azure PowerShell, Azure CLI, or Azure REST API.

3. Use RBAC for resource management: RBAC can be used for resource management
across your Azure environment, including Azure SQL Database. For example, you can
assign a user the “Contributor” role for a specific Azure SQL Database instance, which
would give them the ability to create and manage databases within that instance.

4. Monitor and manage RBAC: It's important to regularly monitor and manage RBAC in
your Azure environment to ensure that users have the appropriate access to resources.
You can use Azure’s RBAC features to view access assignments, audit logs, and
security alerts.

5. Review and update roles as needed: RBAC roles should be reviewed and updated as
needed to ensure that users have the appropriate access to resources. This includes
removing access for users who no longer need it and assigning additional access for
users who require it.

2. Use Transparent Data Encryption (TDE) — TDE encrypts your database files at rest,

making it harder for attackers to access sensitive data. This feature is available in Azure
SQL Database and Azure SQL Managed Instance.

[) SampleServer - Transparent data encryption = Key Picker O
0L managed instance Pick 3 key
[0 Search ictrtet) ]« Fseve X Discard W Feedback
- sarer Create a new key
B overview Encrypts your databases, backups, and logs at rest without any changes to your application. 2
. To enable TOE, go to =ach databaze JTest
B Activity log RSA 2048
2 Access control (IAM)
Use your own key @
& Tags
X Diagnose and solve problems
(@) Select akey () Enter key identifier

Settings i -
®i Quick start Key vault >

sqldbvault
4% Connection strings
a Active Directory admin = >

Select a key
& Pricing tier
B Locks Make the selected key the default TDE protector.
= i
= Automation script SOL uses Get, Wrap Key, Unwrap Key permissions to access the selected key vault. These =

o permissions are only used to access the key vault for TDE. If needed, we will try granting
Security these permissions on your behalt.
@ Advance d Threat Protection
O Transparent data encryption
Monitoring
Diagnostic settings
Support ~ troubleshooting

Implementation Steps

1. Determine which Azure database service you are using (Azure SQL Database or Azure
SQL Managed Instance) and which pricing tier supports TDE.

2. Create or modify your database to use a pricing tier that supports TDE.

3. Inthe Azure portal, navigate to your database resource and select "Transparent data
encryption" from the left-hand menu.

4. Select the "On" option to enable TDE for your database.

5. Choose an encryption key to protect your TDE certificate. You can choose to use a

13
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Microsoft-managed key or a customer-managed key stored in Azure Key Vault.
6. If you choose to use a customer-managed key, configure the Azure Key Vault access
policy to allow your database to access the key.
7. Click "Save" to enable TDE for your database.

3. Implement Firewall rules — Firewall rules can help limit access to your database from
only authorized IP addresses, making it harder for attackers to connect to your database.

> emvigodb

emvigodb | Connection security # - %

Azure Database for PostgresQL single server

2 Search «

save X Discard Add client IP

@ Oveniew
Activity log
Aa Access control (IAM)

@ Tags

Deny public network access

You may optionally choose to disable, but retain configuration for the firewall rules and virtual networks below. When ‘Deny public network access' is set to yes, only private endpoint connections will be allowed
to access this resource. Learn more

Deny public network access

A
- -
( Yes J

2 Diagnose and solve problems

Settings Firewall rules

@ Connection security

@ some network environments may not report the actual public-facing IP address needed to access your server. Contact your network administrator if adding your IP address does not allow access to your server.
&> Connection strings
& Server parameters

v
- )
« Yes )

16948

Allow access to Azure services ()

® reoi
Replication + Add current client IP address { 27.5 + Add 0.000 - 255255255255

a4 Active Directory admin
Start IP

Firewall rule name End IP

¢ Pricing tier
" ClientlPAddress 2023-4-13 11-637 27518948 275.180.48 ol
Il Properties
B Locks Firewall ule name. | [ start 1P | [Endp |
Security

VNET rules + Adding existing virtual network + Create new virtual network
O Microsoft Defender for Cloud Rule name Virtual network Subnet Address range Endpoint status Resource group Subscription ID
<5 Private endpoint connections No results.
'@ Data encryption ] ¥
Intelligent Performance

SSL settings

& Query Performance Insight

Wi Performance recommendations @ Enforcing SSL connections on your server may require additional configuration to your applications connecting to the server. Learn more &

Menitoring

TR o can )
(QELEAE) DISABLED )

Enforce SSL connection

Implementation Step

1. Determine the IP addresses or ranges that need access to your database. This may
include your organization's internal IP addresses or specific external IP addresses that
require access.

2. In the Azure portal, navigate to your database resource and select "Firewalls and virtual
networks" from the left-hand menu.

3. Click on the "Add client IP" button to add your current IP address to the list of allowed IP
addresses.

4. Click on the "Add existing virtual network" button to allow access from a virtual network
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that is already set up in Azure.
5. Click on the "Add IP range" button to allow access from a specific IP range, such as your
organization's internal IP addresses.
6. Choose a rule name and configure the start and end IP addresses or ranges for the
firewall rule.
7. Click "Save" to add the firewall rule and limit access to your database.

4. Implement Data Masking — Data masking helps you protect sensitive data by hiding it
from users who don't need to see it. With data masking, you can set rules to mask
sensitive data, such as credit card numbers, social security numbers, etc.

Implementation Steps

1. ldentify the sensitive data that needs to be masked in your database. This could include
personally identifiable information (PII), credit card numbers, social security numbers,
etc.

2.  Determine the masking function that you want to use for each sensitive data type. Azure
provides several built-in masking functions, such as "Partial" for masking part of the
data, or "Random" for generating random data of the same data type and length.

3.  Create a masking policy that defines the masking rules for your sensitive data. In the
Azure portal, navigate to your database resource and select "Data masking" from the
left-hand menu. Click on the "+Add" button and select "New masking policy".

4. Inthe "New masking policy" pane, give your policy a name and select the tables and
columns that you want to mask.

5.  Configure the masking rules for each selected column. Choose the masking function that
you want to use, and configure any additional parameters, such as the prefix or suffix for
the masked data.

6. Save your masking policy and apply it to your database. In the "Data masking" pane,
select your policy and click on "Apply" to apply the masking rules to your database.

7.  Test your masking policy to ensure that it is working as expected. You can use the "Test
masking policy" feature in the Azure portal to generate a sample of masked data for your
selected columns.

5. Regularly Patch and Update your Database — Regularly patching and updating your
database can help you address any security vulnerabilities that may exist in your system.
Azure provides automatic patching and updates for Azure SQL Database and Azure
SQL Managed Instance.

15



Implementation Steps

1.  Determine the appropriate patching and updating strategy for your database. This may
include applying patches automatically, manually, or during maintenance windows.

2. Configure automatic patching and updating for your Azure SQL Database or Azure SQL
Managed Instance. In the Azure portal, navigate to your database resource and select
"Automatic tuning" from the left-hand menu. Enable "Auto patching" and select the
patching window that works best for your workload.

3.  Manually apply patches and updates when needed. In the Azure portal, navigate to your
database resource and select "Query editor" from the left-hand menu. Connect to your
database and run the necessary SQL commands to apply patches or updates.

4.  Monitor your database after applying patches or updates to ensure that there are no
issues with your workload. Use tools such as Azure Monitor to track performance metrics
and detect any anomalies.

5.  Regularly review your patching and updating strategy to ensure that it is meeting your
security and compliance requirements.

3- Azure Best practice for Network Security:

1. Implement network segmentation using Azure Virtual Networks (VNets). This involves
creating separate VNets for different tiers of your application, such as web frontends,
application servers, and databases. This helps limit access to sensitive resources and
minimizes the attack surface.
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[[2 Search

<> Overview
Activity log

Fa Access control (JAM)

€ Tags

£ Diagnose and solve problems
Settings

Address space

Connected devices

Pomod

Subnets
Bastion

DDoS protection

>

9

& Firewall
@ Microsoft Defender for Cloud
‘& Network manager

B DNS servers

“§ Peerings

—> Move ~ il Delete (O Refresh A’ Give feedback

-~ Essentials

Resource group (move) : NetworkWatcherRG

Location (move) East US
Subscription (move) Free Trial

Subscription ID

Tags (edit) Click here to add tags

Topology

6 DDosS protection

Configure additional protection
from distributed denial of service
attacks.

® Not configured

Capabilities (5)

;’ Microsoft Defender for Cloud

Strengthen the security posture
of your environment.

11a93337-d970-4c31-belc-9e51a0528821

Recommendations

Address space
DNS servers

Flow timeout

Virtual network ID

Tutorials

@ rcure Firewall 43

Protect your network with a
stateful L3-L7 firewall.

® Not configured

<I> Private endpoints

Privately access Azure services.
without sending traffic across

JSON Vie
10.0.0.0/16
Azure provided DNS service

Configure

BGP community string : Configure

483a6c42-8381-4266-a93e-e7363ca28fad

Peerings

Seamiessly connect two or more
virtual networks.

® Not configured

@ Service endpoints internet

® Not configured
<l Private endpoints

il Properties

Implementation Tasks
1.  Determine the tiers of your application that require network segmentation. For example,

you may want to create separate VNets for your web frontends, application servers, and
databases.

2.  Create a new Azure Virtual Network (VNet) for each tier of your application that requires
network segmentation. In the Azure portal, navigate to "Create a resource" and search
for "Virtual network". Follow the wizard to create a new VNet and define the IP address
space and subnet(s) for the VNet.

3.  Connect your Azure resources to their corresponding VNets. In the Azure portal,
navigate to the resource that you want to connect to a VNet (such as a virtual machine
or database) and select "Networking" from the left-hand menu. Click on "Configure" to
configure the network settings for the resource, and select the appropriate VNet and
subnet.

4.  Configure Network Security Groups (NSGs) to control inbound and outbound traffic
between the different VNets. In the Azure portal, navigate to "Network security groups"
and create a new NSG for each VNet. Define the inbound and outbound rules for each
NSG to allow or deny traffic as necessary.

5.  Test your network segmentation to ensure that your resources are only accessible from
the appropriate VNets. Use tools such as Azure Network Watcher to monitor traffic and
troubleshoot any connectivity issues.

2. Use Azure Network Security Groups (NSGs) to control inbound and outbound traffic to
your Azure resources. NSGs provide a stateful firewall that allows you to define rules for
incoming and outgoing traffic based on source and destination IP address, port number,
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Identify the Azure resources that require NSGs. This may include virtual machines,
subnets, and network interfaces.

Action Ty

JSON View

2.  Create a new NSG in the Azure portal. Navigate to "Network security groups" and select

"Add". Give the NSG a name, select the appropriate subscription, and choose the
resource group where the NSG will be located.

3.  Define inbound security rules for the NSG. In the NSG's "Inbound security rules" tab,
select "Add". Define the rule by specifying the source IP address, destination port, and

protocol, and select whether to allow or deny traffic that matches the rule.

4.  Define outbound security rules for the NSG. In the NSG's "Outbound security rules" tab,

select "Add". Define the rule by specifying the source port, destination IP address, and

protocol, and select whether to allow or deny traffic that matches the rule.

5.  Associate the NSG with the appropriate Azure resources. In the Azure portal, navigate to

the resource that you want to associate with the NSG and select "Networking" from the
left-hand menu. Click on "Configure" to configure the network settings for the resource,

and select the NSG from the dropdown menu.

6. Test your NSG rules to ensure that they are working as expected. Use tools such as

Azure Network Watcher to monitor traffic and troubleshoot any connectivity issues.
7.  Regularly review your NSG rules to ensure that they are meeting your security

requirements. Use Azure Security Center to monitor and manage your security across

your Azure resources and identify any potential security issues.

3. Use Azure Application Gateway or Azure Front Door to protect your web applications

against common web vulnerabilities, such as SQL injection and cross-site scripting
(XSS) attacks. These services provide layer 7 load balancing and application-level
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security features, such as web application firewall (WAF) and SSL/TLS termination.
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Implementation Tasks

1.  Determine the web applications that require protection. Azure Application Gateway and
Azure Front Door can protect web applications running on Azure Virtual Machines, Azure
App Services, and other cloud platforms.

2.  Create a new Azure Application Gateway or Azure Front Door instance. In the Azure
portal, navigate to "Create a resource" and search for "Application Gateway" or "Front
Door". Follow the wizard to create a new instance and configure the settings for your
web application.

3.  Configure the security settings for your Azure Application Gateway or Azure Front Door
instance. This includes configuring SSL/TLS termination, configuring custom domain
names, and configuring web application firewall (WAF) policies to protect against
common web vulnerabilities, such as SQL injection and cross-site scripting (XSS)
attacks.

4.  Test your Azure Application Gateway or Azure Front Door instance to ensure that your
web application is protected. Use tools such as Azure Application Gateway or Azure
Front Door diagnostics to monitor traffic and troubleshoot any connectivity or security
issues.

5.  Regularly review your Azure Application Gateway or Azure Front Door instance to
ensure that it is meeting your security and compliance requirements.
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4-Azure Best Practice for data security and Encryption:

1. Use Azure Key Vault: Use Azure Key Vault to store and manage encryption keys, secrets,
and certificates. This helps ensure that sensitive information is protected at rest and in transit.

Home > Key waults >

Create a key vault

Basics Access configuration Metworking Tags Review + create

Azure Key Vault is a cloud service used to manage keys, secrets, and certificates. Key Vault eliminates the need for developers
1o store security information in their code. It allows you to centralize the storage of your application secrets which greatly
reduces the chances that secrets may be leaked. Key Vault also allows you to securely store secrets and keys backed by
Hardware Security Modules or HSMs. The HSMs used are Federal Information Processing Standards (FIPS) 140-2 Level 2
walidated. In addition, key vault provides logs of all access and usage attempits of your secrets so you have a complete audit
trail for compliance

Project details

Select the subscription to manage deployed resources and costs. Use resource groups like folders to organize and manage all
your resources.

Subscription = [ Pay-As-You-Go ~ |

Resource group * | DefaultResourceGroup-EUS ~ ]
Create new

Instance details

Key vault name * <& [[emvige — ]
Region * [ East us ~ ]
Pricing tier = O [ standara ~ |

Recovery options

Soft delete protection will automatically be enabled on this key vault. This feature allows you to recover or permanently delete
a key vault and secrets for the duration of the retention period. This protection applies to the key vault and the secrets stored
within the key vault

To enforce a mandatory retention period and prevent the permanent deletion of key vaults or secrets prior to the retention
period elapsing, you can turn on purge protection. When purge protection is enabled, secrets cannot be purged by users or
by Microsoft

Free | [ ree ] ISR

Implementation Steps

1. Create an Azure Key Vault: The first step is to create an Azure Key Vault in your Azure
subscription. This can be done through the Azure portal or Azure PowerShell.

2. Configure access policies: After creating the Key Vault, you should configure access
policies to control who can access and manage the keys, secrets, and certificates stored
in the Key Vault. Access policies can be configured in the Azure portal or Azure
PowerShell.

3. Store encryption keys, secrets, and certificates: Once the Key Vault is set up and access
policies are configured, you can start storing encryption keys, secrets, and certificates in
the Key Vault. This can be done through the Azure portal or Azure PowerShell.

4. Use the stored keys, secrets, and certificates in your PaaS services: After storing the
keys, secrets, and certificates in the Key Vault, you can use them in your PaaS services.
For example, you can configure your Paa$S services to retrieve encryption keys or
secrets from the Key Vault at runtime. This can be done through the Azure portal or
Azure PowerShell.

5. Monitor and manage the Key Vault: Finally, it's important to monitor and manage the Key
Vault to ensure that it remains effective over time. This involves regularly reviewing
access policies to ensure that they remain appropriate, and updating the Key Vault
configuration as necessary to address changing business requirements.
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2. Use Azure Disk Encryption: Use Azure Disk Encryption to encrypt data on virtual machines
and prevent unauthorized access. Azure Disk Encryption uses BitLocker and DM-Crypt to
encrypt disks and provides full disk encryption for data at rest.

Home > myVM > Disk settings > Select key from Azure Key Vault >

Create key vault

Basics < Access policy >Networl<ihg Tags Review + create

Enable Access to:

[ ] Azure Virtual Machines for deployment @

Azure Resource Manager for template deployment @

@ure Disk Encryption for volume encrypticE

Implementation Steps: -

1.

Prepare your virtual machines: The first step is to prepare your virtual machines for
encryption. This involves installing the Azure Disk Encryption (ADE) prerequisites on the
virtual machines, such as PowerShell modules, Microsoft Visual C++ Redistributable,
and .NET Framework.

Create an Azure Key Vault: Next, you need to create an Azure Key Vault to store the
encryption keys that will be used to encrypt and decrypt the data on your virtual
machines. This can be done through the Azure portal or Azure PowerShell.

Configure access policies: After creating the Key Vault, you should configure access
policies to control who can access and manage the keys stored in the Key Vault. Access
policies can be configured in the Azure portal or Azure PowerShell.

Enable Azure Disk Encryption: With the virtual machines prepared and the Key Vault
configured, you can enable Azure Disk Encryption on the virtual machines. This can be
done through the Azure portal or Azure PowerShell.

Retrieve encryption keys from Azure Key Vault: During the encryption process, the
virtual machines will retrieve the encryption keys from the Azure Key Vault. This ensures
that the encryption keys are stored securely and are not accessible to unauthorized
users.

Monitor and manage Azure Disk Encryption: Finally, it's important to monitor and
manage Azure Disk Encryption to ensure that it remains effective over time. This
involves regularly reviewing access policies to ensure that they remain appropriate, and
updating the Azure Disk Encryption configuration as necessary to address changing
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business requirements.

3. Use SSL/TLS encryption: Use SSL/TLS encryption to protect data in transit between
services and clients. This can be done using Azure Application Gateway, Azure Load Balancer,
or Azure Traffic Manager.
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Implementation Steps: -

1. Obtain an SSL/TLS certificate: The first step is to obtain an SSL/TLS certificate. This can
be done by purchasing a certificate from a trusted certificate authority (CA), or by using a
self-signed certificate.

2. Install the SSL/TLS certificate on your service: Once you have obtained the SSL/TLS
certificate, you need to install it on your service. The specific steps for installing the
certificate will depend on the service you are using, but typically involve configuring the
service to use HTTPS and providing the certificate file.

3. Configure SSL/TLS on the client side: If your clients are web browsers, SSL/TLS
encryption is automatically enabled when accessing HTTPS URLs. However, if you are
using non-browser clients, you may need to configure SSL/TLS on the client side by
specifying the certificate to use and enabling SSL/TLS encryption.

4. Verify SSL/TLS encryption: After enabling SSL/TLS encryption, it's important to verify
that it's working correctly. You can use tools like OpenSSL to verify that the SSL/TLS
certificate is installed correctly, and to test the strength of the encryption.

5. Monitor and manage SSL/TLS encryption: Finally, it's important to monitor and manage
SSL/TLS encryption to ensure that it remains effective over time. This involves regularly
reviewing certificate expirations, ensuring that encryption protocols remain up-to-date,
and updating the SSL/TLS configuration as necessary to address changing business
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requirements.

4. Implement network security: Implement network security groups and firewall rules to restrict
access to your Azure resources. You can also use Azure Virtual Network to isolate your
resources and control network traffic.
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1. Identify the Azure resources you want to secure: The first step is to identify the Azure
resources you want to secure, such as virtual machines, storage accounts, and Azure
SQL databases.

2. Create network security groups: Once you have identified the resources you want to
secure, you need to create network security groups (NSGs) for each resource. NSGs are
essentially virtual firewalls that control inbound and outbound traffic to and from Azure
resources.

3.  Configure firewall rules: After creating NSGs, you need to configure firewall rules to allow
or deny traffic to and from your Azure resources. Firewall rules can be based on source
and destination IP addresses, protocols, and ports.

4.  Apply NSGs to Azure resources: Once you have created NSGs and configured firewall
rules, you need to apply the NSGs to your Azure resources. This can be done through
the Azure portal, Azure PowerShell, or Azure CLI.

5. Test firewall rules: After applying NSGs to your Azure resources, it's important to test the
firewall rules to ensure that they are working as intended. You can do this by attempting
to access the Azure resources from various IP addresses and verifying that the access is
either allowed or denied based on the configured firewall rules.
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6. Monitor and manage NSGs and firewall rules: Finally, it's important to monitor and
manage NSGs and firewall rules to ensure that they remain effective over time. This
involves regularly reviewing NSGs and firewall rules to ensure that they remain
appropriate, and updating the configuration as necessary to address changing business

requirements.

5- Use Azure Security Center: Use Azure Security Center to monitor and manage the security
of your Azure resources. Azure Security Center provides recommendations for improving
security based on industry standards and best practices.
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1. Enable Azure Security Center: The first step is to enable Azure Security Center for your
Azure subscription. You can do this by going to the Azure Security Center blade in the
Azure portal and clicking on the "Enable" button.

2. Configure security policies: Once Azure Security Center is enabled, you need to
configure security policies that define how Azure Security Center will monitor and
manage the security of your Azure resources. You can use Azure Security Center's
built-in policies, or create custom policies tailored to your specific requirements.

3.  Monitor security alerts: After configuring security policies, Azure Security Center will start
monitoring your Azure resources for security threats and vulnerabilities. You can view
security alerts in the Azure Security Center dashboard, which provides details on the
severity of the alert and recommended remediation steps.

4. Remediate security issues: After reviewing security alerts, you need to remediate any
security issues that are identified. This may involve applying security patches, updating
configurations, or applying security policies to prevent future incidents.

5. Monitor compliance: In addition to monitoring security, Azure Security Center can also
help monitor compliance with regulatory requirements, such as HIPAA, PCI-DSS, and
ISO 27001. You can view compliance reports in the Azure Security Center dashboard,
and use the built-in compliance assessments to identify any compliance gaps.

6.  Continuously monitor and improve security: Finally, it's important to continuously monitor
and improve the security of your Azure resources. This involves regularly reviewing
security alerts, compliance reports, and security policies, and updating the configuration
as necessary to address changing business requirements.

6-Use Azure Data Encryption: Use Azure Data Encryption to encrypt data at rest in Azure
storage services, including Azure Blob Storage, Azure File Storage, and Azure Table Storage.
Azure Data Encryption uses customer-managed keys and provides granular control over
encryption and decryption.
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Implementation Steps: -

1.

Choose a storage service: First, choose which Azure storage service you want to
encrypt. Azure Data Encryption can be used to encrypt data at rest in Azure Blob
Storage, Azure Files, and Azure Queue Storage.

Create an encryption key: To encrypt data, you need to create an encryption key. You
can use Azure Key Vault to create an encryption key, which is a secure storage location
for keys, secrets, and certificates.

Enable encryption: Once you have created an encryption key, you can enable encryption
for your storage service. This can be done through the Azure portal or using Azure
PowerShell. When you enable encryption, Azure Data Encryption encrypts all data at
rest in your storage account, including existing data and new data added in the future.
Configure access policies: When you enable encryption, you also need to configure
access policies to specify which users or applications have access to the encryption key.
This is done through Azure Key Vault, and can be done at the subscription, resource
group, or individual key level.

Monitor and manage encryption: Once you have enabled encryption, you can monitor
and manage it through Azure Monitor, which provides visibility into the performance and
health of your Azure resources. You can also use Azure Security Center to monitor the
security of your encrypted data and identify any security threats or vulnerabilities.

7. Use Azure Information Protection: Use Azure Information Protection to classify, label, and
protect sensitive data across your organization. Azure Information Protection provides persistent
protection and helps ensure that sensitive data is protected regardless of its location.
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Azure Information Protection - Labels ®
| O Search (Cerl~ |« £ Columns
General LABEL DISPLAY NAME POLICY MARKING PROTECTION
3 Quick start W Personal Global
Classifications M rublic Global
L B General Global
[Z Policies
+Wl Confidential Global
Manage .
Recipients Only Global v v
@ Languages
All Employees Global
ﬂ Protection activation
Anyone (not protected) Global
~ M Highly Confidential Global
Recipients Only Global
All Employees Global v v

Anyone (not protected) Global

+ Add a new labe!

Implementation Steps: -

1. Set up Azure Information Protection: First, you'll need to set up Azure Information
Protection in your Azure portal. This involves creating an Azure Information Protection
tenant and configuring settings like policies, templates, and labels.

2. ldentify your sensitive data: Before you can classify and label your data, you'll need to
identify what data is considered sensitive. This can include data like financial
information, personal information, and confidential company data.

3.  Classify your data: Once you've identified your sensitive data, you can classify it using
Azure Information Protection. You can use default labels or create custom ones to fit
your organization's needs. The labels should indicate the sensitivity level of the data,
such as Public, General, Confidential, or Highly Confidential.

4. Label your data: After you've classified your data, you can apply labels to it using Azure
Information Protection. The labels can be applied automatically based on the
classification of the data, or manually by the user. The labels can be viewed in the
metadata of the document and can also be used to enforce policies, such as preventing
the data from being shared outside of the organization.

5.  Apply protection: After you've labeled your data, you can apply protection to it using
Azure Information Protection. The protection options include encryption, watermarks,
and permissions. You can configure these settings based on your organization's security
and compliance requirements.

6.  Monitor and manage protection: Once you've applied protection to your data, you can
monitor and manage it through the Azure portal. You can view reports on how your
protected data is being used and identify any potential security threats or vulnerabilities.

7.  Integrate with other Azure services: Azure Information Protection can be integrated with
other Azure services like Azure Active Directory, Microsoft Cloud App Security, and
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Azure Sentinel. This can help you enforce security policies across your entire
organization and gain more visibility into your security posture.

5- Azure Best Practice for Pass DB/Web application service

1. Secure access to your Paa$S services: Use Azure Active Directory (Azure AD) to
manage user authentication and access to your PaaS services. You can also use Azure
AD to configure single sign-on (SSO) for your applications.
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Implementation Steps: -

1. Create an Azure AD tenant: First, you'll need to create an Azure AD tenant if you haven't
already. You can do this through the Azure portal by selecting "Azure Active Directory"
from the left-hand menu and then clicking "Create a tenant".

2. Register your PaaS service with Azure AD: Once you have an Azure AD tenant, you'll
need to register your Paa$S service with Azure AD. This will allow Azure AD to
authenticate and authorize users who want to access your service. You can register your
service by going to the "App registrations" section of your Azure AD tenant and clicking
"New registration”.

3. Configure authentication settings for your PaaS service: After registering your PaaS
service with Azure AD, you'll need to configure the authentication settings for your
service. This typically involves specifying the types of authentication that your service will
support (such as username/password, multi-factor authentication, or social
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authentication), and configuring any necessary authentication providers (such as Azure
AD itself, or a third-party identity provider).

Grant access to users and groups: With your service registered and configured, you can
now grant access to users and groups within Azure AD. This involves creating "app
roles" that define the types of access that users can have within your service, and then
assigning those roles to individual users or groups of users. You can do this through the
"Enterprise applications" section of your Azure AD tenant.

Test your configuration: Once you've configured your PaaS service to use Azure AD for
authentication and authorization, it's important to test your configuration to ensure that
everything is working as expected. You can do this by attempting to access your service
using various user accounts and verifying that the appropriate access controls are in
place.

Use SSL/TLS encryption: Use SSL/TLS encryption to protect data in transit to and from
your PaaS services. You can use Azure App Service Managed Certificates or bring your
own certificates to enable SSL/TLS encryption.
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Implementation Steps: -

1.

Obtain an SSL/TLS certificate: The first step is to obtain an SSL/TLS certificate for your
domain. You can obtain a certificate from a trusted third-party Certificate Authority (CA),
or you can use the Azure Key Vault to generate and manage your own certificates.
Configure your Paa$S service to use SSL/TLS: Once you have obtained an SSL/TLS
certificate, you need to configure your Paa$S service to use it. This typically involves
enabling HTTPS for your service, and then configuring your service to use the SSL/TLS
certificate you obtained in step 1.
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3. Verify SSL/TLS configuration: After configuring SSL/TLS, you should verify that your
PaaS service is using SSL/TLS encryption correctly. You can do this by testing your
service using an HTTPS client, such as a web browser or command-line tool like cURL.
You should also use a tool like SSL Labs to verify that your SSL/TLS configuration is
strong and secure.

4. Keep SSL/TLS certificates up to date: SSL/TLS certificates have an expiration date, so
it's important to keep them up to date to ensure that your service remains secure. You
should monitor the expiration dates of your SSL/TLS certificates and renew them before
they expire.

5. Enable HSTS: HTTP Strict Transport Security (HSTS) is a security feature that forces
web browsers to use HTTPS when communicating with your service. Enabling HSTS
can further improve the security of your PaaS service by preventing downgrade attacks.
To enable HSTS, you need to add a special HTTP response header to your service that
instructs web browsers to use HTTPS.

3. Implement role-based access control (RBAC): Use RBAC to control access to your
PaaS services. You can use Azure RBAC to assign roles and permissions to users,
groups, or applications.
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A role definition is a collection of permissions. You can use the built-in roles or you can create your own custom roles. Learn more of
"o Access control (IAM)
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Implementation Steps: -

1. ldentify the roles needed: The first step is to identify the roles that are needed for your
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PaaS service. A role is a set of permissions that are granted to a user or group of users.
Examples of roles include administrator, contributor, and reader.

2. Assign users to roles: Once you have identified the roles that are needed, you can
assign users or groups to those roles. This can be done through the Azure portal by
selecting the PaaS service you want to manage, clicking on the "Access control (IAM)"
tab, and selecting "Add role assignment".

3. Define custom roles (optional): If the built-in roles don't meet your needs, you can define
custom roles that are tailored to your specific requirements. Custom roles can be defined
using Azure's Role-Based Access Control (RBAC) API or Azure PowerShell.

4. Test the RBAC configuration: Once you have assigned roles to users and groups, it's
important to test the RBAC configuration to ensure that it's working as expected. This
can be done by logging in with different user accounts and verifying that they can only
perform the actions that they are authorized to perform.

5. Monitor and adjust permissions: After the RBAC configuration is in place, it's important to
monitor and adjust permissions as needed. This involves regularly reviewing the roles
and permissions assigned to users and groups, and making adjustments as necessary
to ensure that users have the appropriate level of access to the PaaS service.

4. Use Azure Key Vault for secrets management: Use Azure Key Vault to store and
manage secrets, such as connection strings and passwords, used by your PaaS
services. You can use Azure App Configuration to store configuration settings for your
applications.

Home > Key waults >

Create a key vault

Basics Access configuration MNetworking Tags Review + create

Azure Key Wault is a cloud service used to manage keys, secrets, and certificates. Key Vault eliminates the need for developers
1o store security information in their code. It allows you to centralize the storage of your application secrets which greatly
reduces the chances that secrets may be leaked. Key Vault also allows you to securely store secrets and keys backed by
Hardware Security Modules or HSMs. The HSMs used are Federal Information Processing Standards (FIPS) 140-2 Level 2
walidated. In addition, key vault provides logs of all access and usage attempts of your secrets so you have a complete audit
trail for compliance

Project details

Select the subscription to manage deployed resources and costs. Use resource groups like folders to organize and manage all
your resources.

Subscription * [ Pay-As-vou-Go ~ |

Resource group * | DefaunResourceGroup-EUS ~ |
Create new

Instance details

Key wault name = (& [ emvigo — ]
Region * | East us ~ |
Pricing tier = & [ standara ~ |
Recowve ry options

Soft delete protection will automatically be enabled on this key vault. This feature allows you to recover or permanently delete
a key wault and secrets for the duration of the retention period. This protection applies to the key vault and the secrets stored
within the key vault

To enforce a mandatory retention period and prevent the permanent deletion of key vaults or secrets prior to the retention
period elapsing, you can turn on purge protection. When purge protection is enabled, secrets cannot be purged by users or
by Microsoft.

revious | Mext Review + create
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imp|ementation Steps: -

1. Create an Azure Key Vault: The first step is to create an Azure Key Vault resource in
your Azure subscription. This can be done through the Azure portal, Azure PowerShell,
or Azure CLI.

2. Set up access policies: Once you have created the Azure Key Vault, you need to set up
access policies to determine who can access the vault and what actions they can
perform. You can grant access to specific users or groups, or you can use Azure Active
Directory to manage access.

3. Add secrets to the Azure Key Vault: After setting up access policies, you can add secrets
to the Azure Key Vault. Secrets can include passwords, API keys, connection strings,
and other sensitive information. Secrets can be added through the Azure portal, Azure
PowerShell, or Azure CLI.

4. Use secrets in your PaaS service: Once secrets are added to the Azure Key Vault, you
can use them in your PaaS service. You can access secrets programmatically through
Azure's Key Vault REST API or by using Azure SDKs. You can also configure your PaaS
service to use Azure Key Vault directly, which allows your service to retrieve secrets at
runtime without the need to store them in code or configuration files.

5. Monitor and manage secrets: It's important to monitor and manage secrets in the Azure
Key Vault to ensure that they remain secure. This involves regularly reviewing access
policies, auditing access to the vault, and rotating secrets as necessary.

5. Use Azure Monitor: Use Azure Monitor to monitor your PaaS services for performance
and security issues. You can also set up alerts to be notified when certain conditions are
met.

Implementation Steps: -

1. Set up Azure Monitor: The first step is to set up Azure Monitor in your Azure
subscription. This can be done through the Azure portal or Azure PowerShell.

2. Configure monitoring for your Paa$S service: Once Azure Monitor is set up, you need to
configure monitoring for your PaaS service. This involves setting up metrics and logs to
collect data on performance and security issues. You can configure monitoring through
the Azure portal, Azure PowerShell, or Azure CLI.

3. Create alerts: After configuring monitoring, you can create alerts to notify you when
performance or security issues occur. Alerts can be set up for specific metrics or logs
and can be configured to send notifications through email, SMS, or other methods. Alerts
can be created through the Azure portal, Azure PowerShell, or Azure CLI.

4. Analyze data: After alerts are set up, you can analyze the data collected by Azure
Monitor to identify performance and security issues. This can be done through the Azure
portal, Azure PowerShell, or Azure CLI. You can also use Azure Log Analytics to query
and visualize data.
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5. Take action: After identifying performance or security issues, you need to take action to
address them. This may involve scaling your PaaS service to handle increased traffic,
updating configurations to improve performance, or applying security patches to address
vulnerabilities.

6. Continuously monitor and optimize: Monitoring and optimization should be an ongoing
process. You should continuously monitor your PaaS service using Azure Monitor and
make adjustments as needed to optimize performance and security.

6. Enable firewall rules: Enable firewall rules to restrict access to your PaaS services to
specific IP addresses or ranges. You can also use virtual network integration to further
secure your PaaS services.

Home » Azure Database for PostgreSQL servers » mssinglerepl

- mssinglerepl | Connection security

Azure Database for PostgreSQL server

|,’3 Search (Ctrl+/) | « E‘ save X Discard

) -
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Activity log You may optionzally chaose to disable, but retain configuration for the firewall rules and virtual networks below. When 'Deny public network access' is set toy

only private endpoint connections will be allowed to zccess this resource. Learn more &'
Ao Access control (1AM)

- A—
& Tags Deny public network access Im ves )

&? Diagnose and solve problems

Firewall rules

Settings
I 0 Connection security I
o Connections from the IPs specified below provides access to all the databases in mssinglerepl.
i‘é Connection strings
Server parameters o) I B
@ P Allow access to Azure services (1) 'm Yas )
@ Replication

+ Add current client IP address { 74.96.198.82)  + Add 0.0.0.0 - 255.255.255.255

sm Active Directory admin

Firewall rule name Start IP End IP
ﬁ Pricing tier
1! Properties Firewall rule name | ‘ Start IP | ‘ End IP
E| Locks

VNET rules + Adding existing virtual network + Create new virtual network

Security Rule name Ty Virtual network Subnet Address range Endpoint status Resource group
Q' Microsoft Defender for Cloud No results.
<> Private endpoint connections 4

@ Data encryption

SSL settings
Intelligent Performance

B Query Performance Insight @ Enforcing SSL connections on your server may require additional configuration to your applications connecting to the server. Leam more &

Ui Perfarmance recommendations

. (—
Enforce SSL connection (QAE:]IZe]y DISABLED )
Monitoring EIEERD soez

Implementation Steps: -

1. Identify the resources that need to be protected: The first step is to identify the resources
that need to be protected by the firewall. This may include virtual machines, databases,
or other resources.

2. Create a firewall rule: Once you have identified the resources that need to be protected,
you can create a firewall rule to allow traffic to those resources. Firewall rules can be
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created through the Azure portal, Azure PowerShell, or Azure CLI.

3. Configure the firewall rule: After creating the firewall rule, you need to configure it to
allow traffic to the resources that need to be accessed. This may involve specifying the
allowed IP addresses or ranges, protocols, and ports. Firewall rules can be configured
through the Azure portal, Azure PowerShell, or Azure CLI.

4. Enable the firewall: Once the firewall rule is created and configured, you need to enable
the firewall. This can be done through the Azure portal, Azure PowerShell, or Azure CLI.

5. Test the firewall: After enabling the firewall, you should test it to ensure that it is working
as expected. This may involve trying to access the protected resources from a different
IP address or network to ensure that access is blocked.

6. Monitor and manage the firewall: Finally, it's important to monitor and manage the
firewall to ensure that it remains effective. This involves regularly reviewing firewall logs
to identify potential security issues, and updating firewall rules as necessary to address
changing business requirements.

7. Use Azure Application Gateway: Use Azure Application Gateway to protect your PaaS
services from common web-based attacks, such as SQL injection and cross-site
scripting (XSS).

Implementation Steps: -

1. Create an Azure Application Gateway: The first step is to create an Azure Application
Gateway in your Azure subscription. This can be done through the Azure portal or Azure
PowerShell.

2. Configure the Application Gateway: Once the Application Gateway is created, you need
to configure it to protect your PaaS services from web-based attacks. This may involve
setting up rules to block SQL injection and cross-site scripting (XSS) attacks, as well as
configuring SSL termination and certificate management. Configuration can be done
through the Azure portal or Azure PowerShell.

3. Set up health probes: After configuring the Application Gateway, you should set up
health probes to monitor the health of your PaaS services. Health probes can be used to
detect when a service is down or not responding, and can trigger automatic failover to a
healthy service. Health probes can be set up through the Azure portal or Azure
PowerShell.

4. Test the Application Gateway: Once the Application Gateway is configured and health
probes are set up, you should test it to ensure that it is working as expected. This may
involve running penetration tests or other security tests to verify that the Application
Gateway is effectively protecting your PaaS services from web-based attacks.

5. Monitor and manage the Application Gateway: Finally, it's important to monitor and
manage the Application Gateway to ensure that it remains effective over time. This
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involves regularly reviewing logs and performance metrics to identify potential security
issues, and updating the Application Gateway configuration as necessary to address

changing business requirements.

6-Azure Best Practice for Storage account

4 statefilesg145 =

1. Use the appropriate storage tier: Azure provides different storage tiers based on the
access frequency of your data. Choose the appropriate storage tier to balance
performance and cost.
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Implementation Steps: -

: Pay-As-You-Go
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0
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1. Determine your storage requirements: Before choosing a storage tier, you need to
determine your storage requirements based on factors like capacity, performance, and
cost. You should also consider the type of data you're storing, as some data may require

faster access times than others.

2. Understand the storage tiers: Azure offers several storage tiers, including Premium,
Standard, and Archive. Each tier offers different performance characteristics and costs,
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so you should choose the appropriate tier based on your storage requirements.

3. Choose the appropriate storage tier: Based on your storage requirements, you can
choose the appropriate storage tier. Here are some general guidelines:

4. Premium storage tier: This tier is designed for high-performance workloads that require
low-latency access to data. Examples include databases, virtual machines, and
high-performance computing applications.

5. Standard storage tier: This tier is designed for workloads that require a balance of
performance and cost. Examples include file shares, backup and recovery, and
development and testing environments.

6. Archive storage tier: This tier is designed for long-term retention of data that is rarely
accessed. Examples include compliance and regulatory data, and backups for disaster
recovery.

7. Configure your storage account: After choosing the appropriate storage tier, you can
configure your storage account in the Azure portal. This involves selecting the
appropriate performance and redundancy settings, as well as enabling features like
encryption and access policies.

8. Migrate your data: If you're migrating data from another storage solution to Azure, you
can use Azure Data Box or Azure Site Recovery to migrate your data to the appropriate
storage tier.

9. Monitor and optimize your storage usage: Once your data is stored in Azure, you can
use Azure Monitor to monitor and optimize your storage usage. This involves tracking
metrics like storage capacity, I/O operations, and network traffic, and making
adjustments as needed to ensure optimal performance and cost efficiency.

2. Enable geo-redundant storage (GRS) replication: GRS replication provides an
additional level of redundancy by replicating data to a secondary region, ensuring high
availability and durability.
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Implementation Steps: -

1. Choose the appropriate storage account: To enable GRS replication, you first need to
choose the appropriate storage account in Azure. GRS replication is only available for
certain types of storage accounts, so you should choose the appropriate type based on
your storage requirements.

2. Enable GRS replication: Once you've selected the appropriate storage account, you can
enable GRS replication by navigating to the storage account's settings in the Azure
portal. Under the "Replication" section, select the "Geo-redundant storage (GRS)" option
and save your changes.

3. Monitor your replication status: After enabling GRS replication, you can monitor the
replication status of your data by using the Azure portal or Azure Storage Explorer. This
involves tracking metrics like the replication lag time and the replication status for each
storage service.

4. Test your failover and recovery procedures: To ensure that your data is protected in the
event of a disaster or outage, you should test your failover and recovery procedures.
This involves simulating a disaster or outage and testing your ability to recover your data
from the replicated storage account.

5. Optimize your replication performance: To ensure that your GRS replication is running
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efficiently, you can optimize your replication performance by adjusting settings like the
replication frequency and the bandwidth limit for replication traffic.

3. Use access keys with caution: Access keys provide full access to your storage
account, so use them with caution. Instead, use Azure AD authentication or Shared
Access Signatures (SAS) to control access to your storage account.
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Implementation Steps: -

Set a reminder to rotate access keys X

Set a reminder to manually rotate your access keys. This simply issues a notification banner
indicating that key(s) need to be rotated based on the reminder set. This will not rotate your
keys automatically. Your access key will be valid until you choose to manually rotate it.

h Enable key rotation reminders

Send reminders | Custom ~ |

Remind me every * ‘ 60 | I Days W |

1. Understand access keys: Access keys are essentially the equivalent of a username and
password for your Azure resources, and are used to authenticate access to those
resources. Each Azure resource, such as a storage account or virtual machine, has its
own set of access keys that can be used to access it.

2. Follow security best practices: When using access keys, it's important to follow security
best practices to protect against unauthorized access. This includes rotating access keys
on a regular basis, storing them securely in a key vault, and restricting access to only

authorized personnel.

3. Use Azure Managed Identities: Azure Managed Identities are a way to provide secure
authentication for your applications and services without requiring the use of access
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keys. When you use Azure Managed Identities, you can avoid storing access keys in
your code or configuration files, which can help reduce the risk of exposure.

4. Monitor access key usage: To ensure that access keys are being used appropriately, you
should monitor their usage on a regular basis. This can help you identify any
unauthorized access attempts or other security incidents.

5. Use Azure Key Vault for secret management: To help secure access keys and other
secrets, you can use Azure Key Vault for secret management. This allows you to store
secrets in a secure location, with access controls and auditing in place to help protect
against unauthorized access.

4. Enable blob versioning: Blob versioning helps to protect against accidental overwrites
or deletions by preserving previous versions of your data. It also provides a way to
restore previous versions of your data.
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Implementation Steps: -

1. Identify the storage account: First, you need to identify the storage account where you
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want to enable blob versioning. You can do this through the Azure portal, Azure
PowerShell, or the Azure CLI.

2. Enable versioning: Once you have identified the storage account, you can enable blob
versioning by going to the storage account settings and selecting "Blob service" from the
left-hand menu. Then, select "Versioning" and toggle the switch to "Enabled."

3. Configure retention policies: By default, Azure Blob Versioning keeps all versions of a
blob indefinitely. However, you can configure retention policies to limit the number of
versions or the amount of time they are kept. To configure retention policies, go to the
"Versioning" settings and select "Retention policies."

4. Access version history: Once blob versioning is enabled, you can access version history
through the Azure portal or through the Azure Storage REST API. You can view and
download previous versions of blobs, and restore previous versions if needed.

5. Test and validate: It's important to test and validate the implementation of blob versioning
to ensure that it is working as expected. You can do this by creating and modifying blobs
and then verifying that previous versions are being saved and can be accessed,

5. Use Azure Blob Storage for unstructured data: Azure Blob Storage is designed for
storing unstructured data such as images, videos, and documents. Use Blob Storage for
storing large files or objects that do not fit well into a database.
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Implementation Steps: -

1. Create a storage account: First, you need to create an Azure storage account. You can
do this through the Azure portal, Azure PowerShell, or the Azure CLI.

2. Set up containers: Once you have created a storage account, you can set up containers
to hold your unstructured data. Containers act as a logical grouping for your blobs, and
you can control access to containers using access policies. You can create containers
through the Azure portal, Azure PowerShell, or the Azure CLI.

3. Upload data: Once you have set up containers, you can start uploading unstructured
data to Blob Storage. You can do this through the Azure portal, Azure PowerShell, the
Azure CLI, or using an SDK or REST API. You can also configure Blob Storage to
automatically tier your data to different access tiers based on your data access patterns
and cost considerations.

4. Manage access: It's important to manage access to your unstructured data in Blob
Storage to ensure that only authorized users can access it. You can control access using
shared access signatures (SAS), access policies, and role-based access control
(RBAC).

5. Monitor and optimize: Finally, it's important to monitor and optimize your use of Azure
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Blob Storage to ensure that you are getting the most value from it. You can use Azure
Monitor to track storage usage and performance metrics, and you can optimize your
usage by selecting the appropriate access tiers and setting lifecycle management
policies to automatically move data to lower-cost tiers.

6. Monitor your storage account: Use Azure Monitor to track storage account metrics
such as ingress and egress data, transactions, and errors. Set up alerts to notify you
when thresholds are exceeded.

Implementation Steps: -

1. Enable diagnostic logs: To start monitoring your storage account, you first need to
enable diagnostic logs. Diagnostic logs provide detailed information about your storage
account activities, such as read and write operations, and can help you troubleshoot
issues and monitor performance. You can enable diagnostic logs through the Azure
portal or using Azure PowerShell or the Azure CLI.

2. Configure metrics: In addition to diagnostic logs, you can also configure metrics for your
storage account. Metrics provide a high-level view of your storage account performance,
such as total requests, availability, and performance by request type. You can configure
metrics through the Azure portal or using Azure PowerShell or the Azure CLI.

3. Use Azure Monitor: Azure Monitor is a centralized monitoring service that allows you to
monitor your Azure resources, including your storage account. You can use Azure
Monitor to create custom alerts and dashboards based on your storage account metrics
and diagnostic logs. You can also integrate Azure Monitor with other Azure services,
such as Azure Logic Apps, to automate actions based on storage account events.

4. Review and analyze data: Once you have enabled diagnostic logs and configured
metrics, you can start reviewing and analyzing the data. You can use Azure Log
Analytics to query and analyze your diagnostic log data, and you can use Azure Data
Explorer to visualize your metrics data in real-time.

5. Optimize performance: Finally, based on your monitoring data, you can optimize your
storage account performance. For example, you can use Azure Storage Explorer to
identify and address hotspots in your storage account by distributing your data across
different storage resources. You can also optimize access patterns by selecting the
appropriate access tier for your data, or using Azure Blob Storage lifecycle management
to automatically move data to lower-cost tiers.
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7.

Use Azure Storage Explorer for management: Azure Storage Explorer provides a
graphical interface for managing your storage account. It allows you to view and edit
data, manage containers and blobs, and monitor performance.

Implementation Steps: -

1.

Download and install Azure Storage Explorer: To start using Azure Storage Explorer, you
need to download and install it on your computer. You can download Azure Storage
Explorer for Windows, macOS, or Linux from the official Microsoft website.

Connect to your Azure storage account: Once you have installed Azure Storage
Explorer, you can connect to your Azure storage account by providing your account
name and access key. You can also connect to your account using a shared access
signature (SAS) token or Azure Active Directory (AD) credentials.

View and manage your storage resources: After connecting to your Azure storage
account, you can view and manage your storage resources, such as blobs, queues, and
tables. You can create, delete, and modify containers and blobs, and you can perform
batch operations on your storage resources.

Copy and transfer data: Azure Storage Explorer allows you to copy and transfer data
between your local computer and your Azure storage account. You can drag and drop
files and folders from your local computer to your storage account, or vice versa. You
can also transfer data between different storage accounts, or between different regions.
Monitor performance and activity: Azure Storage Explorer provides real-time
performance and activity metrics for your storage account, such as read and write
operations, latency, and data transfer rates. You can use these metrics to identify
performance bottlenecks and optimize your storage account configuration.

Use extensions and integrations: Azure Storage Explorer supports extensions and
integrations with other Azure services, such as Azure Functions and Azure Cosmos DB.
You can use these extensions to perform advanced operations on your storage
resources, such as data processing and analysis.

Use Azure Blob Storage lifecycle management: Azure Blob Storage lifecycle
management provides a way to automate the transition of data to different storage tiers
or delete data based on predefined rules. Use lifecycle management to optimize storage
costs and meet compliance requirements.
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Implementation Steps: -

1. Download and install Azure Storage Explorer: To start using Azure Storage Explorer, you
need to download and install it on your computer. You can download Azure Storage
Explorer for Windows, macOS, or Linux from the official Microsoft website.

2. Connect to your Azure storage account: Once you have installed Azure Storage
Explorer, you can connect to your Azure storage account by providing your account
name and access key. You can also connect to your account using a shared access
signature (SAS) token or Azure Active Directory (AD) credentials.

3. View and manage your storage resources: After connecting to your Azure storage
account, you can view and manage your storage resources, such as blobs, queues, and
tables. You can create, delete, and modify containers and blobs, and you can perform
batch operations on your storage resources.

4. Copy and transfer data: Azure Storage Explorer allows you to copy and transfer data
between your local computer and your Azure storage account. You can drag and drop
files and folders from your local computer to your storage account, or vice versa. You
can also transfer data between different storage accounts, or between different regions.
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5. Monitor performance and activity: Azure Storage Explorer provides real-time
performance and activity metrics for your storage account, such as read and write
operations, latency, and data transfer rates. You can use these metrics to identify
performance bottlenecks and optimize your storage account configuration.

6. Use extensions and integrations: Azure Storage Explorer supports extensions and
integrations with other Azure services, such as Azure Functions and Azure Cosmos DB.
You can use these extensions to perform advanced operations on your storage
resources, such as data processing and analysis.

9. Enable data encryption: Azure Storage provides several encryption options to protect
your data at rest and in transit. Enable encryption to protect your data from unauthorized
access.
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Implementation Steps: -

1. Choose the right encryption solution: Azure offers different encryption solutions for
different scenarios. For example, you can use Azure Disk Encryption to encrypt data on
virtual machines, Azure Storage Service Encryption to encrypt data at rest in Azure
storage services, and Azure SQL Database Transparent Data Encryption to encrypt data
in Azure SQL Database. Choose the encryption solution that best suits your needs.

2. Create an encryption key: Before you can enable data encryption, you need to create an
encryption key. You can use Azure Key Vault to create and manage encryption keys.
Make sure to choose a strong encryption algorithm and keep your encryption key
secure.

3. Enable encryption on your Azure resource: Once you have created an encryption key,
you can enable encryption on your Azure resource. The steps to enable encryption vary
depending on the resource type, but generally involve selecting the encryption key and
enabling encryption in the resource settings.

4. Verify that encryption is working: After enabling encryption, you should verify that it is
working correctly. You can check the encryption status of your Azure resource to make
sure that encryption is enabled and that the correct encryption key is being used.

5. Monitor encryption status and compliance: To maintain the security of your data, you
should monitor the encryption status of your Azure resources and ensure that they
comply with any relevant security and compliance standards. You can use Azure
Security Center and Azure Monitor to monitor the security and compliance of your Azure
resources.
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10. Use Azure File Sync for hybrid scenarios: Azure File Sync allows you to synchronize

your on-premises file server with Azure File shares, providing a hybrid storage solution.
Use Azure File Sync for scenarios where you need to maintain a local copy of your data
for performance or compliance reasons.

Implementation Steps: -

1.

Set up an Azure File Sync storage account: You will need an Azure storage account to
use Azure File Sync. Create a storage account in the Azure portal if you don't already
have one.

Install the Azure File Sync agent: To use Azure File Sync, you need to install the Azure
File Sync agent on your Windows Server or Windows client machine. Download the
agent from the Azure portal and follow the installation instructions.

Create a sync group: Once you have installed the Azure File Sync agent, you can create
a sync group to synchronize files between your on-premises file server and your Azure
storage account. A sync group defines the sync topology, which includes the server
endpoints and the cloud endpoint.

Add a server endpoint: To synchronize files between your on-premises file server and
Azure, you need to add a server endpoint to the sync group. A server endpoint
represents a path on your file server that you want to synchronize.

Add a cloud endpoint: You also need to add a cloud endpoint to the sync group. A cloud
endpoint represents the Azure File Share that you want to synchronize with.

Configure sync settings: Once you have added the server and cloud endpoints, you can
configure the sync settings. You can choose to sync all files or only certain files based on
file name, extension, or directory.

Monitor sync status: After you have configured the sync settings, you can monitor the
sync status to ensure that files are being synchronized correctly. You can view the sync
status in the Azure portal or by using PowerShell cmdlets.

7-Azure Best practices to build and manage applications on Azure
Kubernetes Service (AKS)

1.

Use managed services: AKS provides managed services for monitoring, logging, and
scaling your Kubernetes cluster. You should use these managed services to reduce
operational overhead and focus on developing your applications.
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Implementation Steps: -

1. Create an Azure Kubernetes Service cluster: Before you can use managed services with
AKS, you need to create an AKS cluster. You can do this using the Azure Portal, Azure
CLI, or Azure PowerShell.

2. Integrate Azure Load Balancer: Azure Load Balancer is a managed load balancer
service that can be integrated with AKS. To do this, you need to create a Load Balancer
resource in Azure and then configure your AKS services to use it.

3. Use Azure Container Registry: Azure Container Registry is a managed Docker registry
service that can be used to store and manage container images. To use this service with
AKS, you need to create an Azure Container Registry resource and then configure your
AKS nodes to authenticate with it.

4. Integrate Azure Cosmos DB: Azure Cosmos DB is a managed NoSQL database service
that can be integrated with AKS. To do this, you need to create a Cosmos DB account in
Azure and then configure your AKS services to use it.

5. Configure managed services: Once you have created and configured your managed
services, you can start using them with your AKS applications. This may involve
updating your application configuration files to reference the managed services, such as
specifying the Azure Container Registry as the source for your container images.

6. Monitor and manage managed services: Finally, you will need to monitor and manage
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your managed services to ensure they are running smoothly. This may involve using

Azure monitoring tools to check service health and performance, as well as configuring

alerts and notifications for important events.

2. Implement security best practices: Use Azure Security Center and Azure Policy to

implement security best practices for your AKS cluster. You should also implement
network security policies and use SSL/TLS encryption for traffic to and from your
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| 1 ©3 =235 0 n2
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Implementation Steps: -

1. Secure cluster access: Secure access to your AKS cluster by using Azure Active
Directory (AD) integration, Role-Based Access Control (RBAC), and Kubernetes
authentication and authorization mechanisms.

2. Secure container images: Use secure container images and regularly scan for

vulnerabilities. Use Azure Container Registry to store your images and configure image

scanning with services like Azure Security Center and Clair.
3. Use network policies: Use Kubernetes Network Policies to restrict network access
between pods and services. This helps to prevent unauthorized access and limits the
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impact of potential security breaches.

Use encryption: Use encryption to protect data in transit and at rest. Use HTTPS to
secure communication between services and use Azure Key Vault to manage secrets
and encryption keys.

Apply security patches: Apply security patches to your AKS nodes, container images,
and application dependencies regularly to ensure that you are protected against known
vulnerabilities.

Monitor and audit: Monitor your AKS cluster and applications for security threats and
potential attacks. Use Azure Security Center to identify security risks, Azure Monitor to
collect and analyze logs and metrics, and Kubernetes audit logs to track user activity.
Use runtime protection: Use runtime protection mechanisms such as Kubernetes Pod
Security Policies and Azure Defender for Kubernetes to prevent and detect malicious
activity at runtime.

Follow industry standards and regulations: Follow industry standards and regulations
such as CIS Kubernetes Benchmarks and GDPR to ensure that your AKS applications
are compliant and secure.

Use DevOps tools: Use DevOps tools like Azure DevOps and Azure Pipelines to
automate the deployment of your applications to your AKS cluster. You can also use
GitOps workflows to manage your Kubernetes configurations and application
deployments

Implementation Steps: -

1.

Choose a DevOps tool: There are many DevOps tools available, including Azure
DevOps, Jenkins, GitLab, and CircleCl. Choose the tool that best fits your needs and
integrates well with AKS.

Set up a build pipeline: Use your DevOps tool to set up a build pipeline that compiles,
tests, and packages your code into a container image. Make sure to include a Dockerfile
and necessary dependencies in your repository.

Set up a deployment pipeline: Use your DevOps tool to set up a deployment pipeline
that deploys your container image to AKS. This may involve configuring Kubernetes
manifests, Helm charts, or other deployment configurations.

Configure continuous integration and delivery (CI/CD): Configure your DevOps tool to
trigger builds and deployments automatically whenever changes are pushed to your
source code repository. This helps to ensure that your AKS applications are always
up-to-date.

Use infrastructure-as-code: Use infrastructure-as-code tools such as Terraform or Azure
Resource Manager (ARM) templates to define and deploy your AKS cluster and
associated resources. This helps to ensure consistency and reliability across
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environments.

6. Integrate testing and monitoring: Integrate testing and monitoring tools into your DevOps
pipelines to ensure that your AKS applications are performing well and meeting quality
standards. This may involve using tools such as SonarQube, JMeter, or Azure Monitor.

7. Manage configuration and secrets: Use your DevOps tool to manage configuration files
and secrets, such as database connection strings or API keys. This helps to ensure that
sensitive information is protected and easily managed.

8. Follow DevOps best practices: Follow DevOps best practices such as version control,
continuous integration, continuous delivery, and automation to improve your
development process and reduce errors.

4. Implement monitoring and logging: Use Azure Monitor and Azure Log Analytics to
monitor and log your AKS cluster and applications. You can also use Prometheus and
Grafana for more advanced monitoring and logging capabilities.

Implementation Steps: -

1. Set up Azure Monitor: Create an Azure Monitor workspace and enable Azure Monitor for
your AKS cluster. This will allow you to collect telemetry data from your cluster and its
applications.

2. Enable AKS logging: Enable AKS logging to capture logs from your Kubernetes control
plane and container runtime. This includes logs from the Kubernetes API server, kubelet,
and container logs.

3. Configure log collection: Configure log collection to send your logs to Azure Monitor. This
may involve configuring Fluentd or other log collection agents on your nodes.

4. Set up log queries: Use Azure Log Analytics to set up log queries and create custom
dashboards to monitor your AKS cluster and applications. This can help you to identify
issues and troubleshoot problems quickly.

5. Enable performance monitoring: Enable performance monitoring for your AKS cluster
and applications using Azure Monitor. This includes collecting metrics such as CPU
usage, memory usage, and network traffic.

6. Set up alerts: Set up alerts in Azure Monitor to notify you when critical issues occur in
your AKS cluster and applications. This can help you to respond quickly and prevent
downtime.

7. Integrate with DevOps tools: Integrate Azure Monitor and Azure Log Analytics with your
DevOps toolchain to automate the monitoring and logging process. This may involve
using tools such as Azure DevOps or Jenkins.

8. Follow best practices: Follow best practices for monitoring and logging, such as setting
up baselines, tracking trends over time, and regularly reviewing your monitoring and
logging data.
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5.

Use container image registries: Use container image registries like Azure Container
Registry to store and manage your container images. You should also use container
image scanning tools to identify and remediate vulnerabilities in your container images.
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Implementation Steps: -

1.

Set up an Azure Container Registry: Create an Azure Container Registry in your Azure
subscription. This will serve as a central repository for storing your container images.\
Configure access: Configure access to your Azure Container Registry to ensure that only
authorized users and services can access your container images. This may involve
setting up role-based access control (RBAC) and configuring authentication tokens.

Build and push container images: Use your preferred container build tool (e.g. Docker,
BuildKit) to build your container images, then push them to your Azure Container
Registry. Be sure to tag your images with the appropriate version numbers or labels.\
Pull container images: Configure your AKS cluster to pull container images from your
Azure Container Registry. This may involve configuring imagePullSecrets or other
authentication mechanisms.

Monitor and manage images: Use Azure Container Registry to monitor and manage your
container images. This may involve setting up retention policies, scanning for
vulnerabilities, and managing image versions.
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6. Integrate with DevOps tools: Integrate your Azure Container Registry with your DevOps
toolchain to automate the container image build, test, and deployment process. This may
involve using tools such as Azure DevOps or Jenkins.
7. Follow security best practices: Follow security best practices for managing container
images, such as using secure transport protocols, scanning for vulnerabilities, and
regularly reviewing and updating your images.

6. Implement backup and disaster recovery: Implement backup and disaster recovery
solutions for your AKS cluster and applications. You can use Azure Backup and Azure
Site Recovery to implement backup and disaster recovery solutions for your AKS cluster.

Implementation Steps: -

1. Define your backup and disaster recovery requirements: Determine your backup and
disaster recovery requirements, including recovery time objectives (RTOs) and recovery
point objectives (RPOs).

2. Set up Azure Backup: Set up Azure Backup to back up your AKS cluster and
applications. This may involve configuring backup policies and schedules, as well as
defining retention periods.

3. Configure backup for your applications: Configure backup for your applications using
tools such as Velero or other Kubernetes backup solutions. This may involve defining
backup schedules and retention policies for your application data.

4. Test your backups: Test your backups regularly to ensure that they are reliable and can
be restored when needed. This may involve restoring backups to a test environment or
performing simulated disaster recovery drills.

5. Implement disaster recovery solutions: Implement disaster recovery solutions such as
Azure Site Recovery to replicate your AKS cluster and applications to a secondary
region or datacenter. This can help you to maintain availability in the event of a regional
outage or other disaster.

6. Configure network and security: Configure network and security settings for your disaster
recovery solution, including virtual network peering, firewall rules, and access controls.

7. Test your disaster recovery plan: Test your disaster recovery plan regularly to ensure that
it is effective and can be executed quickly and reliably in the event of a disaster.

8. Follow best practices: Follow best practices for backup and disaster recovery, such as
regularly reviewing and updating your backup and disaster recovery policies, monitoring
your backups and disaster recovery solutions, and regularly training your staff on
disaster recovery procedures.
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7. Use horizontal pod autoscaling: Use horizontal pod autoscaling to automatically scale
your applications based on resource usage. This can help ensure that your applications
have the resources they need to handle traffic spikes and maintain performance.

Implementation steps: -

1. Determine your scaling requirements: Determine your scaling requirements based on
your application's resource usage patterns, performance requirements, and business
needs. This may involve setting performance thresholds or defining rules for scaling
based on resource usage.

2. Configure HPA for your AKS cluster: Configure HPA for your AKS cluster using
Kubernetes tools such as kubectl or Helm. This may involve setting up metrics servers to
collect resource usage data, defining target CPU or memory utilization levels, and setting
minimum and maximum pod replicas.

3. Test your HPA configuration: Test your HPA configuration to ensure that it is working as
expected. This may involve simulating high traffic or load on your application to trigger
scaling events.

4. Monitor your HPA: Monitor your HPA to ensure that it is scaling your application
appropriately and in a timely manner. This may involve monitoring resource utilization
metrics and comparing them to HPA scaling thresholds.

5. Fine-tune your HPA: Fine-tune your HPA based on performance feedback and
monitoring data. This may involve adjusting scaling thresholds, defining custom metrics,
or changing your pod deployment strategy.

6. Integrate HPA with DevOps tools: Integrate your HPA with your DevOps toolchain to
automate your scaling process. This may involve using tools such as Azure DevOps or
Jenkins to trigger scaling events based on predefined rules or thresholds.

7. Follow best practices: Follow best practices for using HPA, such as monitoring your pod
resources regularly, setting appropriate scaling thresholds, and monitoring your scaling
events for any unexpected behavior or performance issues.

8. Implement cost optimization: Implement cost optimization strategies for your AKS
cluster and applications. This can include using reserved instances, optimizing resource
utilization, and monitoring your usage to identify cost savings opportunities.
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Implementation Steps: -

1. Monitor your resource usage: Monitor your resource usage on your AKS cluster and
applications using Azure Monitor and Log Analytics. This can help you to identify
overprovisioned or underutilized resources and adjust your resource allocation
accordingly.

2. Right-size your resources: Right-size your resources by adjusting the CPU and memory
allocations for your pods and nodes based on your application's resource usage
patterns. This can help you to avoid overprovisioning and optimize your resource
utilization.

3. Implement auto-scaling: Implement auto-scaling using horizontal pod autoscaling (HPA)
to scale your applications based on demand, rather than provisioning resources
statically. This can help you to avoid overprovisioning and optimize your resource
utilization.

4. Use Azure Advisor: Use Azure Advisor to identify cost optimization recommendations for
your AKS cluster and applications. Azure Advisor provides actionable recommendations
for optimizing your resource utilization, reducing waste, and improving performance.

5. Optimize storage usage: Optimize your storage usage by using tools like Azure Blob
Storage Lifecycle Management to automatically move infrequently accessed data to
lower-cost storage tiers. This can help you to reduce your storage costs and optimize
your data management.

6. Implement serverless computing: Implement serverless computing using Azure
Functions or Azure Logic Apps to execute lightweight, event-driven functions without
provisioning and managing servers. This can help you to reduce your infrastructure costs
and improve scalability.

7. Use reserved instances: Use reserved instances to prepay for Azure compute capacity
and receive a discount compared to pay-as-you-go rates. This can help you to save

55



I
money on your computer costs over the long term.
8. Review and optimize your costs regularly: Regularly review your AKS cluster and
application costs using Azure Cost Management and Billing to identify cost savings
opportunities and optimize your spending.
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