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Measure for the depth of an inheritance tree

System Specification

We define the following:

S = the entire system

ei = class within the system S

Ei = set of all classes/subclasses/interfaces within the system S

R = inheritance relationship between two classes (two ei’s)

mi = module within the system; we define a module as a collection of connected classes

M = {m1, m2, m3, …, mn} 

Type for specified measure

We choose length to measure the depth of the inheritance tree. The whole system S can be represented as a graph, where each node represents a class ei, and every edge represents a inheritance relationship Ri between ei and ej. We define length of a module as the maximum possible number of connected edges (without loops) within a module.

Properties

1. PL1: Non-negativity: The length of a system S = <E, R> is nonnegative 

i.e. length(S) ( 0

This is a trivial property. We know that a system can have either no classes or a positive number of classes. So, if we draw the graph of the system S we see that the number of edges has to be either zero or a positive integer. Hence, the property PL1 holds.

2. PL2: Null Value: The length of a system S = <E, R> is null if E is empty
i.e. (E = () ( (Length(S) = 0)

This property is obviously true. We know that if a system has no classes, then the depth of inheritance is zero. Hence, PL2 holds.

3. PL3: Non-increasing monotonicity: Adding relationships between the elements of M does not increase the length of S
According to the definition, a module M can contain only connected entities. Adding a new relation would mean that we are adding an extra edge in the graph. Hence, the length of the system might increase. Consider the following case:









Thus, we see that the addition of a multiple inheritance (i.e. ‘4’ inherits from both ‘2’ and ‘3’) increases the depth within the module itself. Thus PL3 does not hold in all cases.

4. PL4: Non-decreasing monotonicity: Adding relationships from elements m1 to m2 does not decrease the length of S
This directly follows from PL3. We see that the length will either remain the same, or can at the most increase. So, this is a trivial property. PL4 holds.

5. PL5: Disjoint Modules: The length of a system S = <E, R> made of two disjoint modules m1 and m2 is max (length (m1), length (m2))
Each m(i)=<Emi, Rmi>. So, since each mi is disjoint. So, depth of inheritance tree = max {depth (m1), depth (m2),…, depth(mn)}.
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