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Agenda

• What is the course about?

• Course structure

• Course logistics

• Course policies
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What is the course about?



What this course is NOT about?

• A survey of different programming languages

• An introduction to programming
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What is the course about?

A deep-dive into the questions:
• What is a programming language?
• How to implement a programming language?

Along the way, you will learn:
• How to use a functional programming language (specifically, Scala)?
• How to write programs that manipulate programs?
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What is a programming language?

(Wikipedia) A programming language is a system of notation for 
writing computer programs

A programming language is a means of unambiguously conveying a 
sequence of instructions to a computer
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Programming languages have two parts
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Syntax
(Form)

x=5
print(x)

What does it look like?

Semantics
(Meaning)

• Create a local variable
called “x” and assign it
equal to 5
• Print the value of “x”
to the console

What does it do?



This course is all about precisely defining programming languages!
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Syntax
(Form)

Formal descriptions 
as grammars

What does it look like?

Semantics
(Meaning)

Programs that run 
programs, i.e., 
interpreters!

What does it do?



In this course…

• We will study a series of increasingly expressive toy programming 
languages

• We will build an interpreter for each of these programming languages

• All interpreters will be implemented in Scala, a functional 
programming language
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Why study programming languages (PLs)?

• Learn about the fundamental building blocks and features of PLs
• Become equipped to learn new languages quickly

• Learn how to design and implement PLs, if needed
• Buried in every large, extensible software system, is a small domain-specific 

language (DSL), for instance, Macros in Excel

• Become a more effective programmer
• Learn how to choose languages for your problem
• Learn how to manipulate programs as data
• Learn how to think about programs in a rigorous way
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Course Structure



Course structure

• Introduction to Scala, a functional programming language

• Build an interpreter in Scala for a small toy programming language, 
Lettuce

• while (Not end of semester):
 Add a new language feature to Lettuce and build an interpreter for this 

version of Lettuce
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Course Logistics



Course Staff

• Instructor: Ravi Mangal
• Assistant Professor at CSU since Fall 2024
• Research in analyzing safety and correctness of software systems including 

AI-based systems 
• ravi.mangal@colostate.edu

• TA: Jonathon Yallop
• Masters in CS student at CSU
• Research in programming languages, compiling parallel programs
• Jonathon.Yallop@colostate.edu
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Course logistics: Communication

• Course website - https://www.cs.colostate.edu/~cs454/
• Includes syllabus, schedule, and course policies
• Please read carefully!
• Slides and course notes will also be uploaded here

• Canvas for announcements, assignment submissions, and course 
materials including slides and course notes

• Teams for discussion
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Course logistics: Communication

• Office hours:
• Ravi: Wednesday (4-5 PM) and by appointment
• Jonathon: Tuesday (4-6 PM), Wednesday (10 AM-12 Noon), Thursday (10 AM-12 

Noon)
• Let us know if none of these office hours work for you

• Email:
• ravi.mangal@colostate.edu
• Jonathon.Yallop@colostate.edu
• Include CS454 in subject!

Anonymous feedback here
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Course logistics: Grading break-up
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Course logistics: Grading
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Course logistics: Grading thresholds

20

• Grades maybe curved up based on course circumstances.



Course logistics: Workload

• 1 assignment, roughly every week
• Due on Thursday nights at 11:59 PM

• 1 in-class quiz, roughly every two-three weeks

• In-person final exam
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Course logistics: Software to be used 

• Scala and Jupyter Notebooks

• Everything will be setup inside a Docker container

• Please follow instructions here to setup your local machine
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Course Policies



Late Work Policy
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Collaboration Policy
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Generative AI Policy

26



Disability and Wellness

• Accommodations provided for document disabilities
• Get verifying memo from the Student Disability Center (SDC) in a timely 

manner

• If you are experiencing undue personal or academic stress at any time 
during the semester (or if you notice that a fellow student is), contact 
me, your academic advisor, or CSU Mental Health services.
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Due this week

• Post a note on Teams introducing yourself and your background
• What's your background?

• Any experience with functional programming?
• Experience with other programming languages. Which languages? How many years?
• What do you want out of this class?

• If you prefer, you can send a separate private note to me about your 
background.

• Go through the details on the course website

• Setup required software on your machines. Follow instructions here
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