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Identity and Access Management (IAM) is a critical cybersecurity component that ensures only autho-
rized users access sensitive resources. This article explores the core concepts, methods, and best practices
associated with IAM.

1 What is Identity and Access Management?

IAM encompasses the policies, processes, and technologies that manage digital identities and their permis-
sions within an organization. It’s about defining and enforcing who can access what, when, and how within
a digital environment.

1.1 IAM Components

A robust IAM system comprises several key components working in unison:

(1) Identity Provisioning:

• Creation Management: Establishing and managing user accounts and their associated
attributes (e.g., username, email, roles).

• Lifecycle Management: Handling changes to user roles, permissions, and account status (e.g.,
onboarding new employees, handling employee departures, managing access for contractors).

• Automation: Automating account creation and provisioning based on predefined workflows
and policies, improving efficiency and reducing errors.

(2) Authentication:

• Verification of Identity: Confirming that users are who they claim to be before granting
access to resources.

• Factors of Authentication:

– Knowledge Factors (Something you know): Passwords, PINs, security questions.

– Possession Factors (Something you have): Physical tokens, smart cards, mobile devices
with authentication apps.

– Inherence Factors (Something you are): Biometrics like fingerprints, facial recognition,
iris scans.

(3) Authorization:

• Access Control: Determining what actions and resources a user is permitted to access after
successful authentication.

• Policy Enforcement: Enforcing rules and policies that dictate which users or groups have
access to specific resources and under what conditions.

(4) Accounting Auditing:

• Activity Tracking: Recording and monitoring user actions within the system, including login
attempts, accessed resources, and modifications made.
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• Compliance: Providing auditable logs to meet regulatory requirements and demonstrate ac-
countability.

• Threat Detection: Analyzing logs to identify suspicious activities and potential security
breaches.

2 Authentication Methods

2.1 1. Single-Factor Authentication (SFA)

• Single Verification Step: Uses only one factor of authentication, typically a password.

• Vulnerability: Susceptible to password-related attacks (e.g., brute force, phishing).

2.2 2. Multi-Factor Authentication (MFA)

• Multiple Layers of Verification: Requires two or more authentication factors from different
categories.

• Enhanced Security: Significantly improves security by making it much harder for attackers to gain
unauthorized access.

2.3 3. Adaptive Authentication (Risk-Based Authentication)

• Dynamic Authentication: Analyzes factors like user location, device, time of access, and typical
behavior to assess risk.

• Adaptive Security: Strengthens security by prompting for additional authentication factors only
when a higher risk level is detected.

3 Authorization Models

3.1 1. Role-Based Access Control (RBAC)

• Role-Based Permissions: Assigns permissions to roles rather than individual users. Users are then
assigned to roles based on their job responsibilities.

• Efficient and Scalable: Simplifies access management by grouping users with similar access needs.

3.2 2. Attribute-Based Access Control (ABAC)

• Fine-Grained Control: Uses attributes of users, resources, and the environment to define and
enforce access permissions.

• Flexibility and Granularity: Enables more dynamic and context-aware access control decisions.

3.3 3. Mandatory Access Control (MAC)

• Security Labels and Clearances: Uses security labels (e.g., confidential, secret, top-secret) for
both users and resources. Access is granted based on a predefined set of rules that consider the
sensitivity levels.

• High-Security Environments: Commonly used in government and military systems where data
confidentiality is paramount.
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4 Identity Federation

Identity federation enables users to access resources and services across multiple domains or organizations
using a single set of credentials.

4.1 1. Security Assertion Markup Language (SAML)

• XML-Based Protocol: Used for exchanging authentication and authorization data between identity
providers and service providers.

• Web SSO: Enables single sign-on for web applications.

4.2 2. OpenID Connect (OIDC)

• Modern Authentication Layer: Built on top of OAuth 2.0 (an authorization protocol), OIDC
adds a standardized way to verify the end-user’s identity.

• API Access More: Supports single sign-on for web applications, mobile apps, and APIs.

5 Best Practices for IAM

(1) Implement MFA and Adaptive Authentication: Strengthen security and protect against com-
promised credentials by enforcing MFA, especially for privileged accounts, and implementing adaptive
authentication to adjust security based on risk.

(2) Use RBAC and ABAC for Efficient Authorization: Leverage role-based access control to
simplify permissions management and consider attribute-based access control for more fine-grained
and dynamic access decisions.

(3) Conduct Regular Access Reviews: Periodically review user access rights and permissions to
identify and revoke unnecessary access, reducing the risk of unauthorized access.

(4) Monitor and Audit User Activity: Implement logging and monitoring systems to track user
activity and detect suspicious behavior. Regular security audits help identify vulnerabilities and ensure
compliance.

(5) Use Identity Federation for SSO: Improve user experience and security by implementing single
sign-on using protocols like SAML or OIDC, allowing users to access multiple applications with one
set of credentials.

(6) Principle of Least Privilege: Grant users the minimum level of access necessary to perform their
job duties.

(7) Strong Password Policies: Enforce strong password policies that require complex passwords and
regular password changes.

(8) Automated Provisioning and Deprovisioning: Automate user account creation and deactivation
processes to streamline operations and reduce security risks associated with stale or unauthorized
accounts.

6 IAM Tools and Technologies

Many tools and technologies are available to help organizations implement and manage IAM:

• Microsoft Active Directory: A directory service for Windows domain networks that provides
centralized authentication and authorization.
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• Okta: A cloud-based identity management platform offering single sign-on, MFA, and lifecycle
management.

• Ping Identity: Provides identity security solutions, including single sign-on, MFA, and access
management.

• AWS IAM: A service from Amazon Web Services (AWS) for managing access to AWS resources.

• Google Cloud IAM: A service from Google Cloud Platform (GCP) for managing access to GCP
resources.

7 Conclusion

IAM is crucial for maintaining security, compliance, and operational efficiency in today’s digital landscape.
By understanding the core components, implementing robust authentication and authorization mechanisms,
and adhering to best practices, organizations can effectively manage user identities, protect sensitive data
and systems, and mitigate risks associated with unauthorized access.

https://neuralnets.dev

	What is Identity and Access Management?
	IAM Components

	Authentication Methods
	1. Single-Factor Authentication (SFA)
	2. Multi-Factor Authentication (MFA)
	3. Adaptive Authentication (Risk-Based Authentication)

	Authorization Models
	1. Role-Based Access Control (RBAC)
	2. Attribute-Based Access Control (ABAC)
	3. Mandatory Access Control (MAC)

	Identity Federation
	1. Security Assertion Markup Language (SAML)
	2. OpenID Connect (OIDC)

	Best Practices for IAM
	IAM Tools and Technologies
	Conclusion

