
COMP 4100 PROGRAMMING LANGUAGE FUNDAMENTALS(3 credit hours)

Elmira College

SUMMER 2024

Required Text:
Scott, M. L. (2006). Programming Language Pragmatics (2nd ed.). Elsevier.
Aho, A. V., Lam, M. S., Sethi, R., & Ullman, J. D. (2014). Compilers: Principles, Techniques, and
Tools (2nd ed.). Pearson.
Supplemental readings might be included to illustrate or expand on textbook readings.

Pre-requisites: COMP 3350 Computer Systems Integration.

Course Description
This course offers an overview of general features of programming languages and explanation of basic
methods of language implementation. Design and programming of particular parts of compilers are
supported by elements of the theory of grammars and automata. Simple programming language is
designed and its compiler is written as an example. Topics include lexical analysis, syntax analysis,
semantic analysis, intermediate representations, code optimization, code generation, runtime
environments, language design principles, concurrency models, and domain-specific languages. The
course combines foundational theory with hands-on assignments to solidify understanding.

Course Objectives and Goals
 Understand and apply basic constructs of OCaml programming language, such as

match, fun, let, and let rec.
 Practical experience in the construction of language processors (interpreters,

compilers).
 Describe the runtime structures used to represent constructs in typical programming

languages.
 Define common higher-order functions (HOFs) in OCaml and use map and fold to

implement other functions.
 Construct BNF grammars, parsers using ocamlyacc, and perform syntax analysis.
 Explain Continuation Passing Style (CPS) and its application in controlling evaluation

order and handling exceptions.
 Parse lambda terms correctly, applying α -conversions, α -equivalence, and β

-reductions in Lambda Calculus (LC).

Evaluation of Performance
Your grade will be based upon your performance on exams, assignments, and participation.

Class Participation 10%

Quizzes 20%



Grades will be assigned as follows:
A 93% and above B- 80 - 82% D+ 67 - 69%
A- 90 - 92% C+ 77 - 79% D 63 - 66%
B+ 87 - 89% C 73 - 76% D- 60 - 62%
B 83 - 86% C- 70 - 72% F 59% or below

Withdrawal Policy: Please see Elmira College Bulletin for information on this policy.

Academic Honesty: Please read the section on Academic Honesty in the Code of Conduct. Briefly, academic
dishonesty includes: cheating, fabrication, facilitating academic dishonesty, and plagiarism. Ask if you have any
questions on whether something constitutes as academic dishonesty. All work must be original and new. Past
assignments from current or other courses will not be accepted. Academic dishonesty will not be tolerated. It
will result in zero on the assignment, and a report will be filed with the school. Continued practice will result in
failure of the class. Institutional penalties may also apply with repeated acts of academic honesty.

Student Responsibility:
 It is your responsibility to keep track of assignments and due dates.
 You should ask questions concerning assignments and lectures, if you need any clarifications.
 If you are struggling in class, have concerns, and/or unsure about expectations, please stop by during

office hours or make an appointment for another time.

Tentative Schedule of Topics
Topic Materials Tasks & Evaluations

Introduction Chapter 1
Programming Language Syntax Chapter 2 Quiz 1
Parsing Techniques and BNF Grammars Chapter 3
Names, Scopes, and Bindings Chapter 4 Assignment 1
Semantic Analysis Chapter 5
Axiomatic Semantics and Operational Semantics Chapter 6 Quiz 2
Target Machine Architecture Chapter 7
Control Flow: Sequencing, Selection, Iteration and
Recursion

Chapter 8 Assignment 2

Data Types Chapter 9
User-Defined Types and Polymorphic Types Chapter 10 Quiz 3
Polymorphic Type Inference and Unification Chapter 11
Subroutines and Control Abstraction Chapter 12 Midterm Exam
Data Abstraction and Object Orientation Chapter 13
Functional Languages Chapter 14 Assignment 3
Logic Languages Chapter 15

Assignments 20%

Exams 50%

Total 100%

https://www.elmira.edu/cms_assets/pdfs/Academics/Registrar/2021_EC_BULLETIN_2020-08-25.pdf


Concurrency Chapter 16 Quiz 4
Scripting Languages Chapter 17
Building a Runnable Program Chapter 18 Assignment 4
Lexical Analysis and Lambda Calculus (LC) Chapter 19
Code Generation Chapter 20 Assignment 5
Machine-Independent Optimizations Chapter 21
Instruction-Level Parallelism Chapter 22 Quiz 5
Optimizing for Parallelism and Locality Chapter 23
Continuation Passing Style and CPS Transformation Chapter 24 Final Exam
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