
CPS 343/543: Comparative Languages/Winter 2008

CPS 343/543 (3 sem hrs) is a course in programming language concepts. The approach involves
studying language concepts, such as scope and parameter passing, by implementing a series of inter-
preters in Scheme, for purposes of its combined simplicity and power, and assessing the differences
in the resulting languages. Students can also expect a comparative survey of programming language
paradigms and the use of representative languages, such as Haskell, PROLOG, and Smalltalk. The
course emphasizes alternative language features such as continuations, currying, and lazy evalua-
tion, and the use of these features in novel application areas such as web interaction management.
Course themes include the relationship between languages and the capacity to express ideas about
computation, and the influence of language design and implementation options on current trends
in programming practice and vice versa. This course assumes no prior experience with Scheme,
Haskell, PROLOG, or Smalltalk.

Pre-requisite: CPS 350 (Data Structures and Algorithms)
(minimum grade of C required for students enrolled in CPS 543)

Meeting times: M W 4:30pm–5:45pm, MH 203
Instructor: Dr. S. Perugini, 229–4079, AN 145, last name at udayton dot edu

Office hours: M W 5:45pm–6:45pm, and by appointment.
Final exam: M 4/28, 4:30pm–6:20pm, MH 203

Course webpage: http://academic.udayton.edu/SaverioPerugini/courses/Winter2008/cps343/

Required textbook: Essentials of Programming Languages by D.P. Friedman, M. Wand, and
C.T. Haynes. MIT Press, Cambridge, MA, Second edition, 2001. ISBN: 0-262-06217-8.

Recommended textbooks:

• The Little Schemer by D.P. Friedman and M. Felleisen. MIT Press, Cambridge, MA, Fourth
edition, 1996. ISBN: 0-262-56099-2.

• The Seasoned Schemer by D.P. Friedman and M. Felleisen. MIT Press, Cambridge, MA,
1996. ISBN: 0-262-56100-X.

• The Scheme Programming Language by R.K. Dybvig. MIT Press, Cambridge, MA, Third
edition, 2003. ISBN: 0-262-54148-3 (entire text of third edition available online).

• Programming in Haskell by G. Hutton. Cambridge University Press, Cambridge, 2007. ISBN:
0-521-69269-5.

• Programming in Prolog by W.F. Clocksin and C.S. Mellish. Springer-Verlag, Berlin, Fourth
edition, 1997. ISBN: 3-540-58350-5.

• Squeak: A Quick Trip to ObjectLand by G. Korienek, T. Wrensch, and D. Dechow. Addison-
Wesley, Boston, MA, 2002. ISBN: 0-201-73114-2.

Course objectives:

• Establish an understanding of language concepts through the implementation of interpreters.

• Improve ability to understand new languages and technologies, and improve background for
selecting appropriate languages.



• Expose students to alternate styles of programming and exotic ways of affecting computation.

Evaluation:

Component Qty Pts per Tot pts

Homeworks (lowest dropped) 10 55 495
CPS 543 project 1 200 200
Exams (2/4, 2/25, 3/31) 3 100 300
Final exam (comprehensive) 1 205 205

CPS 343 total: 1,000
CPS 543 total: 1,200

Homeworks involve analytical and programming exercises. The programming involved requires a
fair amount of critical thought and design, and approximately 100–500 lines of code. The majority
of the assignments involve building and modifying interpreters in Scheme for a block-structured
programming language. Other assignments are designed to include novel programming problems
which explore the use of alternative language concepts in application areas such as numerical
methods, artificial intelligence, and web interaction management. Assignments also involve some
reading and critical analysis of articles in the current programming languages literature. Moreover,
to prepare students for the realities of computer science problems in industry and graduate school
(and beyond) this course encourages (and rewards) self-reliance and independent, self-directed
work. Handwritten assignments will not be accepted. Assignments are due at 4:30pm in class.
Late assignments will not be accepted. Exams I & II as well as the final exam are in-class, closed-
book, and closed-notes. Exam III is a take-home. Attendance is mandatory at all examinations;
make-ups will not be given. Any missed exam will result in a zero. Make no assumptions about
anything; always consult the instructor first. Final letter grades of A, A–, B+, B, B–, C+, C, C–,
and D start at 93, 90, 87, 83, 80, 77, 731, 70, and 60 percent, respectively.

Workload: CPS 343/543 is a challenging course and moves at a very fast pace. Spending a
minimum of 9 hours outside of class each week reading, studying, and programming is required. I
advise you to see me to discuss any problems you may have before you are evaluated. Mastering the
understanding and use of fundamental language concepts and alternative language features does
not come easy, but does come with high reward. Programming languages are constantly evolving
to meet the demands of the modern software development process and, as a result, widely used
languages such as Ruby and Python now include support for many of the functional and dynamic
languages features covered in this course.

Classroom policies: Students are expected to conduct themselves with professionalism and in-
tegrity. Keep cell phones and similar devices in a silent mode during class. The use of laptop
computers and similar devices is not permitted in class.

Academic integrity: To achieve the course objectives, assignments and exams must be a sole
result of your individual work and must not be shared with classmates. Evidence indicating a
violation of this policy will be handled according to the student handbook (Academic Information,
pp. 2–3) and result in a doubly-weighted zero which will not be dropped. Make no assumptions
about this policy; always consult the instructor first. No student should ever feel that they must
resort to academic dishonesty. Please see me if you are struggling with the course or an assignment.

1Lowest passing final average for students enrolled in CPS 543.
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No grade is worth your integrity. Honesty in your academic work will develop into professional
integrity. The faculty and students of the University of Dayton will not tolerate any form of
academic dishonesty.

Course outline (subject to minor shifts):

Date Topic(s) §§

Fundamentals

1/ 7 Introduction, course objectives and outline, and PL paradigms –
1/ 9 Formal languages and grammars (Backus-Naur form) 1.1
1/14 Formal languages and grammars (continued) 1.1
1/16 Recursive programming in Scheme (λ-calculus and S-expressions) 1.2
1/23 Recursive programming in Scheme (continued) 1.2
1/28 Recursive programming in Scheme (continued) 1.2
1/30 Variable binding and scope 1.3
2/ 4 Exam I –

Data abstraction

2/ 6 Inductive data types and abstract syntax 2.1–2.2
2/11 Representation strategies (procedural) 2.3
2/13 Representation strategies (list and abstract syntax) 2.3–2.4

Environment-passing Interpreters

2/18 Front end, conditional evaluation, and local binding 3.1–3.4
2/20 Procedures and closures 3.5
2/25 Exam II –
2/27 Recursion and variable assignment 3.6–3.7
3/ 3 Parameter-passing mechanisms 3.8
3/ 5 Lazy evaluation and thunks 3.8
3/10 Lazy evaluation in Haskell, and statements and side effects 3.9

Types

3/12 Strong typing, type inference, and currying (in Haskell) (Exam III due) –
3/26 Type systems (in Haskell) –

Control

3/31 Continuations and call/cc –
4/ 2 Tail calls and continuation-passing style 8.1

Logic Programming

4/ 7 First-order predicate logic (Horn clauses, resolution and unification) 7.6
4/14 Logic programming in PROLOG (facts, rules, and goals) –
4/16 Logic programming in PROLOG (control and cut) –

Object-oriented Programming

4/21 Message passing, dynamic binding, and reflection –
4/23 Smalltalk and Squeak; and course reflection –

4/28 Final examination –
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