Programming in F#

Course Outline

Module 1: Introduction to F# and Functional Programming

F# is a functional-first programming language that runs on .NET, providing a unique combination
of functional, imperative, and object-oriented programming. In this module, you'll get an
overview of F#, learn about its place in the .NET ecosystem, and understand the fundamentals
of functional programming.

Lessons:

e Lesson 1: Overview of F# and .NET
e Lesson 2: Basics of Functional Programming
e Lesson 3: Getting Started with F# in Visual Studio

Lab 1: Setting Up Your Development Environment

e Install Visual Studio and F# tools
e Write and run your first F# program

After completing this module, students will be able to:

e Understand the basics of F# and its role in the .NET ecosystem
e Explain core concepts of functional programming
e Set up and use F# in Visual Studio

Module 2: Core F# Syntax and Types

In this module, you'll dive deeper into the syntax and types of F#. You'll learn how to write basic
expressions and work with core language constructs that enable you to start developing
applications.

Lessons:

e Lesson 1: Literals, Strings, and Values
e Lesson 2: Immutable Data and Type Inference
e Lesson 3: Let and Do Bindings



Lab 2: Exploring F# Data Types

e Work with F# expressions and basic data types
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After completing this module, students will be able to:

e Write basic F# expressions and understand the syntax
e Use immutable data and leverage type inference
e Work with common F# data types and collections

Module 3: Working with Functions

Functions are fundamental to F# and play a pivotal role in functional programming. In this
module, you'll explore the intricacies of defining, using, and optimizing functions, along with
leveraging the robust pattern matching capabilities of F#.

Lessons:

e Lesson 1: Understanding Functions
e Lesson 2: Exploring Lambda Expressions and Pipelines
e Lesson 3: Recursive and Inline Functions

Lab 3: Implementing Functional Logic

e Practice writing and utilizing functions in F#
e Implement higher-order functions for enhanced functionality

After completing this module, students will gain the following skills:

e Proficiency in defining and employing functions effectively in F#
e Mastery of lambda expressions, pipelines, and their application in functional
programming paradigms

Module 4: Loops and Conditions

This module focuses on exploring essential loop and conditional constructs in F#, providing
foundational skills necessary for developing robust applications. You will delve into conditional



expressions using 'if...then...else' statements, learn to iterate efficiently with 'for' loops for
dynamic control flow in your programs.

Lessons:

e Lesson 1: Conditional Expressions (if...then...else)
e Lesson 2: Loops: for...Expression
e Lesson 3: Loops: while...do Expressions

Lab 4: Building Robust Applications with Loops and Conditions

e Apply conditional expressions and various loop types to solve practical programming
challenges effectively.

After completing this module, students will gain the following skills:

e Develop a understanding of conditional logic and iterative techniques in F#

e Gain proficiency in implementing and optimizing loops and conditional statements

e Be equipped to apply these skills to enhance the functionality and efficiency of their F#
applications

Module 5: Types and Inference

In this module we will learn fundamental types and the type inference capabilities in F#, crucial
for developing maintainable codebases. You will explore the intricacies of type definitions,
leveraging F#'s ability to deduce types implicitly, and delve into specialized data structures like
tuples, options, and results.

Lessons:

e Lesson 1: Types and Type Inference
e Lesson 2: Special Types: Tuples, Options, and Results

Lab 5: Data Processing in F#

e Apply various F# types to practical data processing scenarios

After completing this module, students will gain the following skills:



Develop a solid grasp of F#'s type system and its role in ensuring code correctness and
reliability

Gain proficiency in utilizing and manipulating tuples, options, and results in F#
applications

Be equipped to apply these skills to effectively manage and process data in F#

Module 6: Exception Handling

In this module we will learn exception handling techniques in F#, essential for writing robust
and resilient applications. You will learn about different types of exceptions, how to handle
them using the 'try...with' and 'try...finally' expressions, and effectively manage exceptions with
'raise' and 'reraise' functions.

Lessons:

Lesson 1: Exploring Types of Exceptions

Lesson 2: Implementing the try...with Expression
Lesson 3: Applying the try...finally Expression
Lesson 4: Utilizing Raise and Reraise Functions

Lab 6: Handling Exceptions in F#

Practice implementing exception handling strategies in F# code

After completing this module, students will gain the following skills:

Understanding exception types and how they impact program flow in F#

Use of 'try...with' and 'try...finally' expressions to effectively handle exceptions

Be proficient in using 'raise' and 'reraise’ functions for controlled exception propagation
in F#

Module 7: F# Collection Types

Module 7 provides an in-depth introduction to diverse collection types in F#, essential for
managing and manipulating data effectively within functional programming paradigms. You will
explore the characteristics and applications of lists, arrays, sequences, slices, and reference

cells.

Lessons:



e Lesson 1: Exploring Lists and Arrays
e Lesson 2: Understanding Sequences and Slices
e Lesson 3: Utilizing Reference Cells

Lab 7: Working with Collections in F#

e Apply F# collection types to real-world scenarios to enhance data handling capabilities

After completing this module, students will gain the following skills:

e Understanding different collection types available in F#
e Utilization of lists, arrays, sequences, slices, and reference cells for efficient data
management

Module 8: Records and Unions

This module delves into advanced data structures such as Records and Unions in F#, crucial for
modeling complex data and enhancing code clarity and flexibility. You will explore the intricacies
of defining and utilizing Records and Discriminated Unions to represent structured data and
manage variant scenarios effectively.

Lessons:

e Lesson 1: Exploring Records in F#
e Lesson 2: Mastering Discriminated Unions

Lab 8: Working with Records and Unions in F#

e Implement Records and Unions in practical F# applications to handle diverse data
structures

After completing this module, students will gain the following skills:

e Develop a thorough understanding of how to define and utilize Records and Unions in F#
programming

e Understand techniques for modeling and manipulating structured and variant data types
effectively



e Be equipped to apply Records and Unions to enhance code organization and data
representation in F#

Module 9: Structs and Object-Oriented Programming

Module 9 introduces Structs and essential Object-Oriented Programming (OOP) concepts in F#,
enhancing your ability to design and build modular and scalable applications. You will explore
the fundamentals of Structs, Classes, Interfaces, Abstract Classes, and Inheritance within the
context of functional programming.

Lessons:

e Lesson 1: Exploring Structs, Classes, and Interfaces
e Lesson 2: Mastering Abstract Classes
e Lesson 3: Understanding Inheritance in F#

Lab 9: Object-Oriented Programming in F#

e Apply OOP principles to develop robust and extensible F# programs

After completing this module, students will gain the following skills:

e Gain understanding of Object-Oriented Programming concepts in the context of F#

e Be proficient in implementing Structs, Classes, Interfaces, Abstract Classes, and
Inheritance in F# applications

e Enhance code organization, reusability, and maintainability

Module 10: Computation and Asynchronous Programming

Module 10 explores Computation Expressions and Asynchronous Programming in F#, pivotal for
managing computations and handling asynchronous operations efficiently within functional
programming paradigms.

Lessons:

e Lesson 1: Exploring Computation Expressions
e Lesson 2: Utilizing Tasks and Lazy Expressions

Lab 10: Asynchronous Programming in F#



e Apply advanced asynchronous programming techniques in F# applications

After completing this module, students will gain the following skills:

e Develop a solid understanding of Asynchronous Programming principles in F#
e Gain proficiency in using Computation Expressions, Tasks, and Lazy Expressions to
enhance application performance and responsiveness

Module 11: Organizing Code

Module 11 emphasizes the importance of structuring and managing code effectively using
namespaces, modules, and access control mechanisms in F#. You will learn essential techniques
for organizing and enhancing code clarity and reusability.

Lessons:

e Lesson 1: Exploring Namespaces and Modules
e Lesson 2: Implementing Access Control, Open Declarations, and Signature Files

Lab 11: Organizing F# Code

e Practice organizing F# code using namespaces, modules, and access control features

After completing this module, students will gain the following skills:

e Gain a comprehensive understanding of best practices for organizing code in F#
e Be proficient in utilizing namespaces, modules, and access control to enhance code
maintainability and scalability

Module 12: Interoperability and Reflection

Module 12 explores Interoperability with other .NET languages and Reflection capabilities in F#,
essential for integrating with existing codebases and accessing metadata dynamically.

Lessons:

e Lesson 1: Exploring Interoperability with Other Languages
e Lesson 2: Utilizing Attributes and Code Quotations
e Lesson 3: Leveraging Caller Information and Path Identifiers



Lab 12: Interoperability and Reflection in F#

¢ Implement Interoperability and Reflection techniques in practical F# applications

Upon completion of this module, students will:

e Develop a solid understanding of Interoperability and Reflection capabilities in F#
e Be proficient in integrating F# with other .NET languages and accessing runtime
information dynamically



