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Abstract To restructure object-oriented designs, relationships between methods and attributes in
classes must be identified. It depends on an analysis of references to attributes and method call
structures to deduce which methods and attributes may be members‘ of the same class. Recent
commercial systems are too large and too complex to restructure their design by hand without tools
and cost too much time and effort. This paper describes a restructuring approach using metrics to
change object-oriented designs automatically. Abstract models are used to indicate methods, attributes,
classes, and their connections. Cohesion and coupling metrics, based on the models, are defined to
measure object-oriented designs quantitatively. The metrics provides useful criteria for comparing
different designs efficiently during the restructuring. We define a set of primitive restructuring
operations and its semantics, and restructure the designs with the metrics and the operations
automatically.
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class P {

int a, by

public:
int f1{nt) { use a; }
virtual int 20 { use b }

I8

class Q : public P {

int X, Y, Z

public:
virtual int £20) { use b, z; }
int f3(int, int) { use x; }
int f4(int) { use y; call f1(s); }

5

class R {

int i, §i

Q @

public:
int f5¢nt) { use 1, j; }
int 16(Gnt) { use i, j; call q.f3(s, t); }

b

class S {

int m, n;

Q a

public:

int f7(int) { use m, n; call q.f20; }
int f8(int) { use m, n; }
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(1) compute similarity for each method pair;

(2) compute cohesion and coupling of an initial design;
(3) do {

(4) select a class with the lowest cohesion;

(5) create an initial population of fixed size p;

(6) compute the fitness of the population;

(7) do {
8) select parent; and parents from population;
9) offspring = crossover(parent;, parents);

(10)  mutation(offspring);

(11)  local-improvement(offspring);

12) compute fitness of offspring

(13) replace(population, oflfspring);

(14) } while (population is not converged and
generations < gmax);

(15) } while ( there exists a class to be restructured );

(16) return the best solution;
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for( each method in the selected class )
find the most similar method, not a virtual method,

among all methods;

let m; and mz be two methods of the most similar pair
among the ahove pairs;
if ( class(my) = class(mg) ) {

move my and ma to another class;

if( fitness(D) is not improved )

reset nmu and msz;
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