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Graduate Certificate in DevOps Engineering

Infrastructure as Code

Infrastructure as Code (IaC) is a practice in software engineering that focuses on managing and provisioning
computing infrastructure through machine-readable definition files, rather than physical hardware
configuration or interactive configuration tools. This approach allows for the automation of infrastructure
deployment, configuration, and management, leading to increased efficiency, consistency, and scalability in
software development and operations.

Key Terms and Vocabulary for Infrastructure as Code:

1. **Automation**: The process of automatically executing tasks or processes without human intervention.
In the context of IaC, automation is used to provision, configure, and manage infrastructure resources.

2. **Declarative Configuration**: A style of configuration where the desired state of the infrastructure is
specified, and the system automatically determines how to achieve that state. This is in contrast to
imperative configuration, where the steps to reach a desired state are explicitly defined.

3. **Orchestration**: The coordination and management of multiple automated tasks or processes to
achieve a specific goal. In IaC, orchestration tools are used to manage the deployment and configuration of
infrastructure components.

4. **Infrastructure as Code Tooling**: Software tools and frameworks designed to facilitate the
implementation of IaC practices. Examples of IaC tools include Terraform, Ansible, Chef, and Puppet.

5. **Terraform**: An open-source infrastructure as code tool created by HashiCorp. Terraform uses
declarative configuration files called Terraform scripts to define and manage infrastructure resources across
various cloud providers and services.

6. **Ansible**: An open-source automation tool that focuses on configuration management, application
deployment, and task automation. Ansible uses YAML-based playbooks to define tasks and manage
infrastructure.

7. **Chef**: A configuration management tool that uses Ruby-based scripts called recipes to define the
desired state of infrastructure resources. Chef automates the configuration and maintenance of servers and
applications.

8. **Puppet**: A configuration management tool that uses a declarative language to define infrastructure
resources and their desired state. Puppet automates the provisioning, configuration, and management of
infrastructure components.

9. **Infrastructure Provisioning**: The process of acquiring and preparing computing resources such as
servers, networks, and storage for use. In IaC, infrastructure provisioning is automated through code.
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10. **Immutable Infrastructure**: An architectural approach where infrastructure components are created
once and never modified. Any changes to infrastructure are made by deploying new instances rather than
modifying existing ones.

11. **Continuous Integration/Continuous Deployment (CI/CD)**: Practices that automate the integration of
code changes and the deployment of applications to production. IaC plays a crucial role in enabling CI/CD
pipelines by automating the provisioning of infrastructure environments.

12. **Version Control**: A system that tracks changes to files and directories over time. Version control
systems such as Git are essential for managing infrastructure as code files and collaborating on changes
with team members.

13. **Infrastructure Orchestration**: The process of coordinating the deployment and configuration of
multiple infrastructure components to create a complete system. Orchestration tools like Kubernetes and
Docker Swarm are commonly used in IaC environments.

14. **Infrastructure as a Service (IaaS)**: A cloud computing service model where virtualized computing
resources are provided over the internet. IaaS providers like AWS, Azure, and Google Cloud Platform offer
infrastructure resources that can be managed using IaC practices.

15. **Configuration Management**: The process of defining and maintaining the desired state of
infrastructure components. Configuration management tools like Ansible, Chef, and Puppet automate the
configuration of servers, applications, and services.

16. **Infrastructure Templates**: Predefined configurations or blueprints for infrastructure components that
can be reused across different environments. Infrastructure templates streamline the provisioning and
configuration of infrastructure resources.

17. **Infrastructure as Code Pipeline**: A series of automated steps that define the process of managing
infrastructure as code, from development to deployment. IaC pipelines typically include stages for
provisioning, testing, and deploying infrastructure changes.

18. **Infrastructure Monitoring**: The process of tracking and analyzing the performance and health of
infrastructure components. Monitoring tools like Prometheus and Grafana can be integrated with IaC
practices to ensure the reliability and availability of infrastructure resources.

19. **Infrastructure as Code Best Practices**: Guidelines and recommendations for implementing IaC
effectively. Best practices include using version control, defining infrastructure as code, and testing
infrastructure changes before deployment.

20. **Infrastructure Testing**: The process of validating and verifying the functionality and correctness of
infrastructure configurations. Testing tools like InSpec and ServerSpec can be used to automate testing of
infrastructure resources.

21. **Infrastructure Security**: The practice of securing infrastructure components against potential threats
and vulnerabilities. Security measures such as role-based access control, encryption, and compliance checks
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are essential in IaC environments.

22. **Infrastructure as Code Challenges**: Common obstacles and difficulties faced when implementing IaC
practices. Challenges may include managing complex configurations, ensuring consistency across
environments, and integrating with legacy systems.

23. **Infrastructure as Code Benefits**: The advantages and positive outcomes of adopting IaC practices.
Benefits include increased agility, scalability, repeatability, and reliability in managing infrastructure
resources.

24. **Infrastructure as Code Use Cases**: Real-world scenarios and applications where IaC can be beneficial.
Use cases include cloud migration, environment provisioning, disaster recovery, and application
deployment.

25. **Infrastructure as Code Patterns**: Reusable solutions and design patterns for common infrastructure
as code tasks. Patterns help standardize practices and promote consistency in IaC implementations.

In conclusion, Infrastructure as Code is a fundamental practice in modern software development and
operations that enables organizations to automate the provisioning, configuration, and management of
infrastructure resources. By leveraging IaC tools and best practices, teams can achieve greater efficiency,
consistency, and scalability in deploying and maintaining infrastructure components. It is essential for
DevOps engineers to understand the key terms, concepts, and vocabulary associated with Infrastructure as
Code to effectively implement and optimize IaC practices in their organizations.
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