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Assignment #6: Objects

Note: Your modifications will be made to the files from a previous assignment. As such, the
files must be named as before.

Educational Goals

• Objects

• Classes & Inheritance

• this

Overview
This assignment requires that you extend the evaluator from the previous assignment to support classes and

objects.
Note: You should begin by reading the updated ast.sml and exceptions.sml files.

Evaluation
Update the evaluation functions to support the new language features.
You will likely want to implement this part in steps. For instance, you might begin with the declaration of a

class containing only variable declarations; then implement the new functionality to create a basic object. With
a basic object created, you can then move on to supporting member access (and assignment) and proper method
invocation supporting this. Finally, add support for inheritance.

Note that this is a very dynamic language and the sorts of programs supported (e.g., the tests) might explore
that dynamism; as such, each object should store its own references to the methods defined within or inherited
by its defining class.

Details are outlined below.

Semantic Rules

Evaluation

• An object value will print as object.

• A class cannot be treated as a value. A class name may only appear in a new expression or in the
declaration of a class. Classes should be stored in a namespace (table) separate from all other identifiers.
Your evaluator will be used to execute multiple programs, so you must make sure that the class namespace
from one program does not persist to the next program.

• The evaluation of a class should create a template for object instantiation and validation. In particular,
a class specifies the attributes that each instance will have and the methods (thus, closures) that each
instance will share.

• When a new expression is evaluated, the specified id is used to select a class. A new object must be created
with each attribute specified by the class initialized to undefined and with access to each method defined
within the class.

To make the individual steps of object creation explicit, this language does not support any notion of a
constructor. As such, new simply creates a minimally initialized object; the result of the new expression is
this newly created object.

• A dot expression must evaluate the expression to the left of the dot and, if the result is an object, access
the value of the attribute specified by the id.

• Take note that assignment to a dotted expression works similarly to retrieving an attribute, but instead
of accessing the value, the attribute’s value is changed. (This also implies that the left-hand side of an
assignment can now include a dot expression in addition to the previously required id expressions.)

• Objects are compared for reference equality (i.e., you can emulate this by using unique identifiers, as done
with functions).
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• “Extracting” a method (i.e., accessing a method’s value through obj.methodName) must result in a “bound
method” value (as discussed in lecture). When such a function is invoked, it will behave as though the
method were called on the original object (i.e., with this bound to the object to the left of the dot when
the method was originally extracted).

• Once a method is bound (i.e., captures an object), it cannot be unbound or rebound. This implies that
extracting a method from an object, assigning it to an attribute in another object, and then invoking via
the other object will still result in using the captured object as this1.

• A bound method value will print as method.

• Bound methods can be compared for equality, but are equal only if their captured closures and their
captured “this” objects are equal.

• When a method is invoked on an object (i.e., using the dot notation), then this is bound to the object to
the left of the dot (the “receiving object”) for the duration of the method invocation. You should leverage
the concept of a “bound method” just discussed as part of the implementation of this feature.

• The closures created for the functions within a class do not capture the declarations within the class (but
do have access to the global scope). As such, access to attributes (including other functions within the
object) is only supported through the dot operator. This implies that even within a function defined within
a class, one must use, e.g., this.name to access an attribute.

• A class may inherit from another class. This duplicates all of the attributes declared in the parent class
implicitly declaring them as attributes in the subclass. The subclass may redeclare inherited attributes to
replace them.

Dynamic Type Checking

• A dot expression requires an object as the target. Otherwise, if trying to access the field, raise a
FieldGetNonObjectException with the name of the field and the type of the target’s value. If trying
to assign to the field, raise a FieldSetNonObjectException with the name of the field and the type of the
target’s value.

• The id in a new expression must correspond to a class. Otherwise, raise a NewException with the invalid
id.

• An attempt to use an attribute not declared for an object (i.e., not declared in the class) should raise a
FieldNotFoundException with the name of the field.

• Within a class (though without consideration for inherited attributes), each attribute declaration (variable
or function) must have a unique name. The same redeclaration exception as before can be used.

• A class may inherit only from a previously declared class, otherwise raise an UnknownSuperException with
the name of the class being declared and the specified super class.

• Each class must have a unique name. If a class is redeclared, then raise a ClassRedeclarationException

with the name of the class.

Notes

• Your program will be exercised by some shell scripts, which will be provided.

• Grading will be divided as follows.

Part Percentage

Evaluation 80
Dynamic Checks 20

• Get started now to avoid the last minute rush.

1This may sound peculiar, but actually matches the behavior found in Python.


