Principles of programming languages (2007)
Assignment
1. Aim The purpose of this assignment is to expose you to a novel programming
language and to test your ability to evaluate and discuss about it using the major concepts
studied in class.
2. Overview
You will work in teams. Your task is to select a less familiar programming language and
evaluate its features. You can choose the language from the appended list or you can
come with new proposals. You should register in the beginning of the course for a certain
language by mailing me your choice (nsilvis@few.vu.nl). The first came-first served
algorithm applies. Depending on how much people will attend the course we will have
max 3 people working on the same language.
The report Your group must present its findings in a written report and deliver it on
paper before December 1st 2007. In your report you should specify a brief history of the
language including its inventor(s), its purpose and common uses and an evaluation of the
language features. Describe the language features and what differentiates it from similar
programming languages by using concepts learned during the PPL course, like name
bindings and scope rules, types, call mechanisms, error handling, memory management,
high order functions, polymorphism, object-orientation, etc. Show sample code fragments
where relevant.
Further you have to perform a benchmarking experiment and compare your
language performance versus Java. Your benchmark should implement the Heapsort
program for an array of integers in both languages. The Java implementation of the
Heapsort algorithm should be taken from Ref. [4]. You have to run both programs on
the same hardware and register the elapsed CPU time or wall clock time required to
execute the benchmark. Try to vary the array length (10, 100, 1000, etc) and register the
effect on the speed. Analyze shortly your results. Mention in your report the execution
environment used in each case.
You also have to include a bibliography of your sources.
Please note that delivering your written report in time is a condition to be admitted
to the exam.
The presentation Each group will present its language (10 min) in class, during a
session planned in week 48, on 30 November. During your presentation you have to
show the unique characteristics and applications of your language and the benchmarking
report. The idea is not to teach us a language but to open a discussion on different

programming languages, with the conclusion that there is no winner, but that each
language is suitable for a certain purpose.
3. Grading
The final grade is calculated as 0.3 * assignment + 0.7 * written exam.
The assignment is compulsory and will be graded as follows:
•
•

Quality of the report: 75%
Presentation: 25%

4. The list of languages to be evaluated
Fortran
C#
Javascript
R

Cobol
Ruby
Tcl/Tk
Lisp

Scheme
PHP
Self
Postscript

Haskell
Perl
Eiffel
Pascal

Other ideas are welcome.
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APPENDIX. The Heapsort algorithm implemented in Java [from Ref.4].
The following Java class HeapSorter encapsulates the functions downheap, buildheap
and heapsort. In order to sort an array b, Heapsort is called with the statement
HeapSorter.sort(b).
public class HeapSorter
{
private static int[] a;
private static int n;
public static void sort(int[] a0)
{
a=a0;
n=a.length;
heapsort();
}

private static void heapsort()
{
buildheap();
while (n>1)
{
n--;
exchange (0, n);
downheap (0);
}
}

private static void buildheap()
{
for (int v=n/2-1; v>=0; v--)
downheap (v);
}

private static void downheap(int v)
{
int w=2*v+1;
// first descendant of v
while (w<n)
{
if (w+1<n)
// is there a second descendant?
if (a[w+1]>a[w]) w++;
// w is the descendant of v with maximum label
if (a[v]>=a[w]) return; // v has heap property
// otherwise
exchange(v, w); // exchange labels of v and w
v=w;
// continue
w=2*v+1;
}
}

private static void exchange(int i, int j)
{
int t=a[i];
a[i]=a[j];
a[j]=t;
}
}

// end class HeapSorter
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