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Title
Fundamentals of Programming Language Concepts
Proposed Catalog Description 
Introduces fundamental programming language concepts common to all programming languages, including abstraction mechanisms, types, scoping, binding, control flow, subprograms, and concurrency. Compares imperative and declarative models, using multiple programming languages. Examines implementation strategies, memory model, and programming environments. Prerequisite: a minimum grade of 2.0 in TCSS 371.
Preconditions
· Translate problem descriptions into mathematical formalisms.
· Develop and implement programs involving the fundamental programming constructs (variables, types, expressions, assignment, simple I/O, conditional and iterative control structures, functions and parameter passing, structured decomposition, recursion).
· Apply object-oriented design concepts such as inheritance, composition, encapsulation, abstraction, method overloading, method overriding, exception handling, and scope.
· Correctly employ programming language features by reading and interpreting the associated published API documentation.
· Define what a data abstraction is. 
· Understand machine level data representation and convert between binary and decimal number bases.
· Develop and implement small assembly language programs with function calls.

Course Student Learning Goals (to be added to syllabus handed out to students)
· Explain the differences among declarative and imperative paradigms and their effects on code structure
· Discuss advantages and disadvantages of different language implementation models
· Identify common concepts used in programming languages
· Describe abstraction mechanisms used in programming languages
· Attain reasonable proficiency in functional programming, including recursion, first-class functions, and concurrency
· Design and implement small programs in an imperative (e.g. C) and functional (e.g. Erlang) programming language using a command line based platform (e.g. Unix/Linux)

CSS Degree Student Learning Outcomes that this course contributes to (to be added to syllabus handed out to students). Note that the use of the term outcome here instead of goal is simply for purposes of integration with ABET and has no other semantic import.
a. an ability to apply knowledge of computing and mathematics appropriate to the discipline;
b. an ability to analyze a problem, identify and define the computing requirements appropriate to its solution;
c. an ability to design, implement and evaluate a computer-based system, process, component, or program to meet desired needs;
h. recognition of the need for, and an ability to engage in, continuing professional development;
i. an ability to use current techniques, skills, and tools necessary for computing practice.
UWT Student Learning Goals that this course contributes to (to be added to syllabus handed out to students)
Inquiry and Critical Thinking
Students will acquire skills and familiarity with modes of inquiry and examination from diverse disciplinary perspectives, enabling them to access, interpret, analyze, quantitatively reason, and synthesize information critically.
Communication/Self-Expression 
Students will gain experience with oral, written, symbolic and artistic forms of communication and the ability to communicate with diverse audiences. They will also have the opportunity to increase their understanding of communication through collaboration with others to solve problems or advance knowledge.
Topics
· Imperative and declarative paradigms and their roots (Turing-Church-logic)
· Basic language implementation strategies
· compilers and interpreters
· benefits and limitations of garbage collectors
· Program execution
· typical process memory model
· dynamic dispatch
· memory leaks and dangling pointer dereferences
· Basic type system and its realization in Java, C, and Erlang
· benefits and limitations of static vs dynamic typing
· inferred and explicit typing
· lifetime and scope of variables
· data abstraction mechanisms
· Control flow fundamentals and their realization in Java, C, and Erlang
· structured vs unstructured flow
· selection and iteration structures
· functions: parameter passing and flow of data
· Polymorphism – subtype and parametric, dynamic dispatch – and its realization in Java, C, and Erlang
· Functional programming in Erlang
· Effect-free programming
· First-class functions
· Processing structured data via functions
· Function closures
· Higher-order operations on aggregates
· Parallelism fundamentals (concepts intro and their Erlang realization – multiprocessing with message passing)
· Concurrency vs parallelism
· Task-concurrency vs data-concurrency
· Multiprocessing vs multithreading
· Shared memory vs message passing
· Intrinsic concurrency vs library managed concurrency
· Unix/Linux programming environment
· program development using text editors such as nano, gedit, Emacs, or vi
· debugging, compilation, and execution using Unix/Linux command-line and tools (gdb, valgrind, makefiles)

Suggested Textbooks
· Programming Languages Concepts by Robert Sebesta or Programming Language Pragmatics by Michael L. Scott
· Learn You Some Erlang for Great Good! by Fred Hebert available free at: http://learnyousomeerlang.com/content 
· Programming in C: UNIX System Calls and Subroutines using C by A.D. Marshall available free at: https://users.cs.cf.ac.uk/Dave.Marshall/C/CE.html 

Tentative Schedule
Week 1: Introduction to PL 
Week 2: Type system 
Week 3: Basic control flow 
Week 4: Procedural abstraction 
Week 5: Data abstraction 
Week 6: Introduction to functional programming
Week 7: Recursion and tail recursion
Week 8: First-class functions
Week 9:  Parallelism in Erlang
Week 10: Java, C, and Erlang - concepts wrap-up

