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Inheritance Ambiguity

e redefinition of a multiple inherited method

— unproblematic using single inheritance Fop Fop
— problematic using multiple inheritance : o=
op op
k ."'f’ i\\ k
e the subclass needs to rename the methods ] °
) Foo Bar
— i.e., associate them with unique names ~fop fon”

— linguistic support would be nice to have
x as provides Eiffel, but not C+-+

e the conflict can’t be resolved automatically

Operating-System Engineering — Object Orientation 24

Inheritance differs from Subtyping

subtyping

a supertype defines the fundamental properties of an entity

a subtype serves the refinement of these properties

supertype operations must be redefined by the subtype to be visible

as a consequence, identical operations at both type levels lead to redundancy

inheritance

e at first sight, a {super,sub}class is very similar to a {super,sub}type

— but superclass methods are not obliged to be redefined by the subclass
e superclass properties are “passed through” to subclasses and beyound
e this corresponds to hierarchical structuring of incremental machine design

Operating-System Engineering — Object Orientation 25

Varieties of Inheritance

implementation inheritance i.e. class inheritance

e is also known as subclassing and considered promoting software reuse

e is subjected to the risk of making derived classes more fragile [6]
— the implementation becomes more likely to depend on base class details
— the class hierarchy corresponds to the open/close principle [4]

e can be made “stable” by designing base classes to be “semi-abstract” !

interface inheritance

e corresponds to subtyping if a superclass was designed as abstract base class
— methods need to be redefined in subclasses to enable object instantiation
e implies late binding, thus provides overhead-prone high flexibility/dynamics

Operating-System Engineering — Object Orientation 26

Open/Close Principle

e inside the hierarchy of heredity is all access to attributes unrestricted

— e.g. instance variables may be read/written by any subclass
— the typical case of implementation inheritance

e from outside is all attribute access restricted, it must be enabled explicitly

— e.g. by specifically providing access functions to instance variables
— the “closed classes” together can be considered an ADT

e base classes are open to the derived classes but closed to the clients

Operating-System Engineering — Object Orientation 27
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