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12 Summary of virtual classes and virtual methods
Description

In this chapter, we summarize virtual classes and virtual methods, including using virtuals as parameters. The purpose of
this chapter is to have a complete description of virtual classes and virtual methods at one place in the book. To learn about
these mechanism, the reader should consult the section on and the chapter on .

Virtual classes

A virtual class declaration has one of the following forms:

Self-constrained virtual class

cl ass C assNane(Paraneters) ReturnVal ue: < Superd ass
Decl ar ati ons
St at ement s
The only difference from the declaration of a non-virtual class (see ) is the use of ' : <' instead of just' : ' .

A declaration of this form specifies a self-constrained virtual class attribute () in the enclosing method or class.

Class-constrained virtual class
cl ass C assNanme(Paraneters) ReturnVal ue: < Superd ass

A declaration of this form specifies a class-constrained virtual class attribute () in the enclosing method or class.

Further binding

A further binding of a virtual class has the form:

cl ass Cl assName:: < Superd ass
Decl arati ons
St atenent s

The symbol ": : <' specifies that this is a further binding. The class is still virtual and may be further bound/extended in
subclasses/submethods of the enclosing class/method.

The above form is the general form for a further binding of a virtual class. For a self-constrained virtual class, no
Super Cl ass can be specified since the virtual binding in the enclosing superclass is the implicit superclass. Consider the
example:

cl ass CGhost A:
class C <

cl ass Cﬁbst B: Ghost A
class C :<

This example shows the general form of a further binding of a self-constrained virtual method. The virtual class C defined in
Ghost Ais the implicit superclass of the further binding of Cin Ghost B.

A further binding of a class-defined virtual class may look like:
cl ass Ghost X

class C< T
cl ass CGhostY: GhostA
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class C:< TT

The class-defined virtual Cis constrained by the class C. In Ghost Y, a further binding of Cis is made in the form of the
class TT, which must be a subclass of T.

It is possible to add declaratios and/or statements to a further binding as indicated here:

cl ass CGhost X
class C< T
cl ass CGhostY: GhostA
class C.:< TT
Dcl 1
Dcl 2

St mt

St n2
If declarations and/or statements are added in the further binding, the virtual class then becomes a self-constrained virtual
class.

Final binding
cl ass Cl assName:: SuperC ass

Decl ar ati ons
St at enent s

The symbol : : ' specifies that this is a final binding. The class is no longer virtual, which means that it is not possible to
make further bindings in subclasses.

As for further binding, the above form is the general form of a final binding. With respect to Super Cl ass, the same rules
apply here as for a further binding as described above.

Virtual methods

The declaration and bindings of a virtual method is analogous to the declaration and bindings of a virtual class.

A virtual method declaration has one of the following form:

Self-constrained virtual method
Met hodNane( Par anet er s) Ret urnVal ue: < Super Met hod
Decl arati ons
St at ement s
The only difference from the declaration of a non-virtual method (see ) is the use of ' : <' instead of just' : ' .

A declaration of this form specifies a self-constrained virtual method attribute in the enclosing method or class. Note, we
have not used the term self-constrained virtual method before.

Method-constrained virtual method

Met hodNanme( Par anet ers) Ret urnVal ue: < Super Met hod

A declaration of this form specifies a method-constrained virtual method attribute in the enclosing method or class. Note, we
have no examples of method-constrained virtual methods in this version of the book. There are included here for
completeness and to illustrate that virtual methods and virtual classes have analogous forms with respect to syntax and
semantics.
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Further binding

A further binding of a virtual method has the form:
Met hodNane: : < Super Met hod

Decl ar ati ons
St at enent s

The symbol *: : <' specifies that this is a further binding. The method is still virtual and may be further bound/extended in
subclasses/submethods off the enclosing class/method.

The above form is the general form for a further binding of a virtual method. For a self-constrained virtual method as used in
this book, no Super Met hod can be specified since the virtual binding in the enclosing superclass is the implicit
supermethod. Consider the example:

cl ass CGhost A:
M <

cl ass GhostB: GhostA
M:<
This example shows the general form of a further binding of a self-constrained virtual method. The virtual method Mdefined

in Ghost Ais the implicit supermethod of the further binding of Min Ghost B.

For completeness, we also sketch how the binding of a method-defined virtual method may look like:
cl ass CGhost X

M< A
cl ass ChostY: ChostA

M:< AA

The method-defined virtual Mis constrained by the method A. In Ghost Y, a further binding of Mis is made in the form of the
method AA, which must be a submethod of A.

It is possible to add declarations and/or statements to a further binding. The virtual method then becomes a self-constrained
virtual method.

Final binding

Met hodName: : Super Met hod
Decl arati ons
St at enent s

The symbol : : ' specifies that this is a final binding. The method is no longer virtual, which means that it is not possible to
make further bindings in subclasses.

As for further binding, the above form is the general form of a final binding. With respect to SuperMethod, the same rules
apply here as for a further binding as described above.

Virtuals as parameters

A parameter of a method or class may be declared as a class-constrained virtual class.

In chapter , the parameters El nilype of class Set , class Arr ay and class Or der edLi st are examples of class-
constrained virtual class parameters.

The invocation of the method or instantiation of the class may then specify a final binding of the virtual class parameter.
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In a similar way, a parameter of a method or class may be declared as a method-constrained virtual method.

In section , the parameters t henPart and el sePart ofi f:then: el se are examples of method-constrained virtual
method parameters.

The invocation of the method or instantiation of the class may then specify a final binding of the virtual method parameter.
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