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ABSTRACT

Reverse engineering has presented solution to a major problem in the
development and maintenance of the legacy software which is the process of
understanding these software types, It is a difficult task because most of legacy software
lacked a proper documentation or a correct design model. Unified Modeling Language
has an important and great role in determine (extract) the specifications of the software
in accordance with the principles of the reverse engineering and modeling it using one
of its types which is a Class Diagram. Reverse Engineering Class Diagram is an
abstract representation gives an overview of the software structure and it does not give
full information about the internal details and the relationships of software components.

In this research a computer aided software engineering tool has been constructed
which is called RMDT (Relational Meta Data Table). It bases on constructing an
interpreter of an entered software source code analyzing to extract an information that
assist in understanding the structure of the software and to clarify its components and
the relationships that bind its parts (internal structural of the entered software).

The RMDT tool represents the information in tables which have been designed
in a highly flexible manner and be suitable for use in the future when applying software
re-engineering on the entered software. Furthermore ,the research has studied and tested
several of most common software engineering tools which used to implement reverse
engineering like (Reverse, ArgoUML, Rational rose, Enterprise Architecture (EA),
class2uml, Together). The analysis focused on these tools to produce class diagram of
the software source code written in Java. The produced class diagram includes the
number of classes, relationship types among classes and the common classes.

However, the obtained results from the RMDT tool has been compared with
those obtained from others. The produced tables from RMDT tool includes all the
information required to recover the design, as they used to produce a class diagram, due
to the availability of class, method, variables names, method parameter names,
interface, relationships (association, dependency and Generalization) and identify
visibility while no such details found in a class diagram that produced by other tools.
Keywords: Reverse Engineering, Software Source Code, Java.
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(1) gl

package drawing;
public class circle extends printxy dimplements point

private double readus,x,y;

final static double pi=3.14159;
circle()
i

I
circle(double a,double b)
1

x=y=a;
readus=b;

T
circle(double a,double b,double c)
1
®=aj
y=b;
readus=c;
1
circle(circle p)
1
X=p. geTX();
y=p.gety();
readus=p.readus;
T
public double getreadus()
1
return readus;

E:rub'l'l'c void tostringl()
T ' H H ..
L g;f;gerflggu%r?print( "readus="+readus+" "); (Clrcle) d}y\ g_,n_ué]\

E}ub'l'l‘c void setreadus{double a)

. readus=a;

gub'l'l'c double area()

i return{pi*Math. pow(readus,2));
%ub'l'l'c double circumentes()

return(pi*readus=2);

T
public double getx()
{ return x;
public double gety()
{ return vy;
public void setx(double a)
i
x=aj
o )
public void sety(double a)
1

y=a;

package drawing;
public class cube extends printxy implements Point
i

double side,x,v;
cube()
1

I
cube{double a)
1

n=y=a;
side=a;

1
cube(double a,double b)
i
x=a;
b
side=b;
i
cube{double a,double b,double c)
i
x=a;
y=b;
side=c;
I
cube{cube p)
1

x=p.getx(]);
y=p.gety();

side=p.side; (Cube) ‘fm\ iall

Eoub'le surface()

d return({side*side*g);
éoub'le volume()

d return{Math. pow({side,3));
%m’d tostringl()

printx(x,y);
System.out.print("side="+side);

i
double getx()
{ return x;

double gety()
{ return y;
void setx(double a)
i
x=a;
I
void sety(double a)
i

y=a;
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package drawing:
public class cylinder extends circle
g

private double height;
cylinder ()
i

super();
H
cylinder (double a,double b,double c)
i
super(a,b);
setreadus(c);
height=c;
¥
cylinder {double a,double b,double c,double d)
i

this{a,b,c);
height=d;

i)
cylinder {cylinder p)
i

super (p.getx(),p.gety(),p.getreadus());
height=p.getreadusi{];

I
e eeems (Cylinder) it Caval
ght;
301d setheight{double a)
; height=a;
goub]e volume()
returni{area()=height);
50ub1e surface(])
return{area)*2+circumentes ()=height);
ioid tostringl(])

super.tostringl();
system.out.print(“height="+height+" "J;

package drawing;|
class cylindercolor extends cylinder

private int color;
final int price=100;
cylindercolor ()
{
super (J;
¥
cylindercolor (double a,double b,double c,double d)
{

super(a,b,c);
color=_1nt)d;

¥
cylindercolor (double a,double b,double c,double d,int c1)
{

super(a,b,c,d);
color=cl;

¥
cylindercolor (cylindercolor p)
{

S F A (Cylinder Color) sl Cavall
goub'le getcolor ()
b return color;
3m'd setheight(int a)
g color=a;
3oub1e costingcolor ()
g return{pricersurface());
%m’d tostringl()

super.tostringl();
System.out.print{"color= "+color+" ");
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ackage drawing;

import java.ioc BufferedReader
import java.io.InputStreamReac

guhli: class demo

E“““ static vaid main (stringll 2rgs) throws Exception

tem.in}
sbject fba i cylinder and class :y'l!ncer:n'lﬂr
System.ut prin enter mumber of cbject from class cylinder -
=bin. readline(
n-Integer parsexn: s}
Systém.out.print( enter number of cbject from class cylindercolor = °)
s=bin.readLine();
nl-Integer. ars:xnt(s)
JfdeFine 10 cylinder
gllnczr cy[Tanew cyiinder]
i)

System.sut.pri PETS BE S H
sebin.readlined
Souble Al=Couble. yaTuela

Amnl. doublevalued

“enter x for cylider]

System_ out_prin
s=bin.readline
Double Bl=Double. va'lueof O H
B=E1.doublevalue(

enter y for cylide

System.out.print("enter readus for cylider['si+"] = "}

s=bin.readline(
Double CL—unhle u1ueof =3
carl doublevalu

System.out.print("enter height for cylider["+is"] =
adLine

e sl | (Demo-1) pwlall Caall

cylilanew cylinder(a.B.C,

[rgefine § oylindercalar......
Tindercalor cyc[l=new cyiindercoiorinii;
e o tenti1le)

System.out. Pr!nt'"
s=bin.readline]
Double Al-Souble va'luenf'!':
A=pl.doublevalue():

enter x for cylideresler['sis"] =

System.cut.prin
s=bin.readlinel
Double BleTouble valueof(s);
8-81.daublevalue(

enter y for cylidercolor["+is"] =

System.sut.print(

enter readus for cylidercelor["+is"] =
s-hln readLine(
Cl=Do

uble Te.valueof(s);
cactBbun eval et

Syztem ot princ("enter height for cylidercalorl™sis®] = )
s=bin.readline(

Double Di-Double. vl'lueof's:.

D=01.doublevalu

System.cut.prin
s=bin.readlined)
E=Integer.parseInt(s);

enter color for cylidercolor["+is"] =

cyclil=new cylindercolor{a,8,c,0,E};
J/find the maximum volume among them?..........

int fl=l,fZal
double m

gur-: Taliian iy
iF{eyi]. volume()amax)
i

maxacy[i].volume();
Flmi;
¥

1
For{i=0;ienl;iss)
! {F{cyTi1.volume(yxmaxl}
t maxecy[i].volume();

f2.
¥

1
if(maxemaxl)
i

stem.out.prine("

the max iz eylinder ["+F1:°1%);
oyt tesiring

2lse

gs em.out.print(“the max is sylindercolor["+f2+"]
cyc[F2]. tostringl();

fsort to cylinder
Tinder tem

+1].getreadus(})

tempocy [l
=§"'51i‘£y 11
T]itemp:

i

(Demo-2) Lualdll Caiall

2
i

1

Find the total money need to paint the § cylindercoler

double sumal;

for(iml;icnl i

sumesum-cyc[1]. :u:tmimlur

System.out printin{ the total money need to paint 5 cylindercolor="ssum);
Fing the numger in sach guarzer

int kled, kZad Jkd

for{i=l;feniissd

if::y:i].t:x:bi‘s&:y:i] -gety (30}

iFCeylil (i1 gety(0s0)

[il.ges

[i1.geey (<0l

of water need to i1l a1l the [yhncer colored@not colored= “isum);

System. qut.wait

i
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package drawing;

public interface point
I
public void setx({double aj);
public void sety({double aj);
public double getx(): (Point) (bl Caiall
public double gety();

public wvoid tostringl();

package drawing;

public class printxy

public void print(double x, double ¥)

. ) Canall
(Printxy)

System. out. printx("x=""+x+" y="+y+" S
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