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Introduction

In this project, you will develop a DSL for constraint solving. The DSL allows defining variables and relations.
For example:

= { x1, x2, x3 }
= { yl, vy2, y3}
= { z1, z2, z3 }
(yvl, zl1), (y2, z2), y3, z3) }

{ (x1, y2), (x1, y3), (x2, yl), (x2, y3), (%3, yl), (x3, y2) }
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The first three lines define the possible values for variables x, y and z respectively. The fourth line defines a

relation that the values of variables must satisfy. The fifth line defines a relation that the variables should not

satisfy, or equivalently it defines the complement of the relation that the variables should satisfy.
Forexampleify = y1,thenz = z1.Viceversa, if x = x1,theny != y2.



Exercise 1

Design a set of classes to represent the DSL.

Exercise 2

Implement a recursive descent parser for DSL without using external libraries or parser generators. Split the
parser into a lexical analyzer and a syntax analyzer, as presented in the slides of the course.

Exercise 3
Implement a constraint solver for the DSL using recursion that returns just the first possible solution.

Exercise 4

Implement a constraint solver for the DSL in the form of an enumerator (generator), which computes one
solution at a time. Hint: at each step the algorithm should choose one possible value for a variable and propagate
the consequences of the choice.

Exercise 5

Extend the classes with a mechanism to provide an explanation for each solution, i.e. which constraints where
fulfilled to achieve the solution.

Exercise 6

Use the DSL to express the constraints for a 3x3 Latin Square, i.e. to fill a 3x3 matrix with values 1-3 so that
each value occurs just once in each row and once in each column.
Present the constraints (for at least one row) and the solution computed with the DSL.

Exercise 7

Explain the notion of Reflection in programming languages. Discuss what kind of support is required to provide
reflection facilities and list which major programming languages provide reflection. Provide an example where
polymorphism can be used instead of reflection and a case where reflection is needed.



