
Assignment 4 Solution - ONLY CODE

SFWR ENG 2AA4

April 2, 2009

The purpose of this software design exercise was to create, use and test a Java program
that stores a map of a hallway network, together with the location of eggs, blockages and
openings.

A PointT.java

/∗∗
∗ Author : S . Smith
∗ Rev i sed : March 2 , 2009
∗
∗ Des c r i p t i on : Point ADT c l a s s
∗/

import stat ic java . lang .Math . ∗ ;

public class PointT
{

public stat ic f ina l double TOLERANCE = 1e−4;

protected double xc ;

protected double yc ;

public PointT (double x , double y )
{

xc = x ;
yc = y ;

}

public double xcoord ( )
{

return xc ;
}

public double ycoord ( )
{

return yc ;
}

public double d i s t ( PointT p)
{

double dx ;
double dy ;

dx = this . xc − p . xc ;
dy = this . yc − p . yc ;

return sq r t (pow(dx , 2 . 0 ) + pow(dy , 2 . 0 ) ) ;
}
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public boolean equal ( PointT p)
{

return ( this . d i s t (p) <= TOLERANCE) ;
}

}
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B TestPointT.java

/∗∗
∗ Author : S . Smith
∗ Rev i sed : March 17 , 2009
∗
∗ Des c r i p t i on : Tes t ing PointT Cla s s
∗/

import org . j un i t . ∗ ;
import stat ic org . j un i t . Assert . ∗ ;

public class TestPointT
{

private stat ic double ADMISS ERR CONSTRUCTOR = 0 ;
private stat ic double ADMISS ERR DIST = 1e−20;

@Test
public void te s tConstructorForx ( )
{

as s e r tEqua l s (23 , new PointT (23 , 38) . xcoord ( ) , ADMISS ERR CONSTRUCTOR) ;
}

@Test
public void te s tConstructorFory ( )
{

as s e r tEqua l s (38 , new PointT (23 , 38) . ycoord ( ) , ADMISS ERR CONSTRUCTOR) ;
}

@Test
public void t e s tD i s t 1 ( )
{

double x = 2 . 0 ;
double y = 2 . 0 ;
PointT p = new PointT (x , y ) ;
a s s e r tEqua l s (Math . sq r t ( x∗x + y∗y ) , p . d i s t (new PointT (0 , 0) ) , ADMISS ERR DIST) ;

}

@Test
public void t e s tD i s t 2 ( )
{

double x = 10 . 0 ;
double y = −567.9;
PointT p = new PointT (x , y ) ;
a s s e r tEqua l s (Math . sq r t ( x∗x + y∗y ) , p . d i s t (new PointT (0 , 0) ) , ADMISS ERR DIST) ;

}

@Test
public void t e s tD i s tZe ro ( )
{

double x = 2 . 0 ;
double y = 2 . 0 ;
PointT p = new PointT (x , y ) ;
a s s e r tEqua l s (0 , p . d i s t (p) , ADMISS ERR DIST) ;

}

@Test
public void tes tEqua l ( )
{

double x = 0 . 0 ;
double y = 0 . 0 ;
PointT p1 = new PointT (x , y ) ;
PointT p2 = new PointT (x + PointT .TOLERANCE, y + PointT .TOLERANCE) ;
a s s e r tEqua l s ( true , p1 . equal ( p1 ) ) ;

}

}
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C NodeT.java

/∗∗
∗ Author : S . Smith
∗ Rev i sed : March 2 , 2009
∗
∗ Des c r i p t i on : Node ADT c l a s s
∗/

public class NodeT extends PointT
{

public enum nodeTypeT {JUNCTION, EGG, BLOCKAGE, OPENING}

private nodeTypeT nt ;

public NodeT(double x , double y , nodeTypeT n)
{

super (x , y ) ;
nt = n ;

}

public nodeTypeT ntype ( )
{

return nt ;
}

}
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D TestNodeT.java

/∗∗
∗ Author : S . Smith
∗ Rev i sed : March 17 , 2009
∗
∗ Des c r i p t i on : Tes t ing NodeT Clas s
∗/

import org . j un i t . ∗ ;
import stat ic org . j un i t . Assert . ∗ ;

public class TestNodeT
{

@Test
public void te s tConst ructorForJunct ion ( )
{

NodeT n = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
a s s e r tEqua l s (NodeT . nodeTypeT .JUNCTION, n . ntype ( ) ) ;

}

@Test
public void testConstructorForEgg ( )
{

NodeT n = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .EGG) ;
a s s e r tEqua l s (NodeT . nodeTypeT .EGG, n . ntype ( ) ) ;

}

@Test
public void tes tConstructorForBlockage ( )
{

NodeT n = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .BLOCKAGE) ;
a s s e r tEqua l s (NodeT . nodeTypeT .BLOCKAGE, n . ntype ( ) ) ;

}

@Test
public void testConstructorForOpening ( )
{

NodeT n = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .OPENING) ;
a s s e r tEqua l s (NodeT . nodeTypeT .OPENING, n . ntype ( ) ) ;

}

}
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E EdgeT.java

/∗∗
∗ Author : S . Smith
∗ Rev i sed : March 17 , 2009
∗
∗ Des c r i p t i on : Edge ADT c l a s s
∗/

import stat ic java . lang .Math . ∗ ;

public class EdgeT
{

public stat ic f ina l double TOLERANCE = 1e−5;

private NodeT n1 ;

private NodeT n2 ;

public EdgeT(NodeT nod1 , NodeT nod2 )
{

n1 = nod1 ;
n2 = nod2 ;

}

public NodeT node1 ( )
{

return n1 ;
}

public NodeT node2 ( )
{

return n2 ;
}

public double l ength ( )
{

return n1 . d i s t ( n2 ) ;
}

public boolean i s h o r i z o n t a l ( )
{

return abs ( n1 . ycoord ( ) − n2 . ycoord ( ) ) <= TOLERANCE;
}

public boolean equal (EdgeT e )
{

return ( n1 . equal ( e . node1 ( ) ) && n2 . equal ( e . node2 ( ) ) ) | | ( n1 . equal ( e . node2 ( ) ) &&
n2 . equal ( e . node1 ( ) ) ) ;

}

}
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F TestEdgeT.java

/∗∗
∗ Author : S . Smith
∗ Rev i sed : March 17 , 2009
∗
∗ Des c r i p t i on : Tes t ing EdgeT Clas s
∗/

import org . j un i t . ∗ ;
import stat ic org . j un i t . Assert . ∗ ;
import stat ic java . lang .Math . ∗ ;

public class TestEdgeT
{

private stat ic double ADMISS ERR DIST = 1e−20;

@Test
public void testConstructorForNode1 ( )
{

NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (1 . 0 , 1 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e = new EdgeT(n1 , n2 ) ;
a s s e r tEqua l s ( true , n1 . equal ( e . node1 ( ) ) ) ;

}

@Test
public void testConstructorForNode2 ( )
{

NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (1 . 0 , 1 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e = new EdgeT(n1 , n2 ) ;
a s s e r tEqua l s ( true , n2 . equal ( e . node2 ( ) ) ) ;

}

@Test
public void testLength ( )
{

NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (1 . 0 , 1 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e = new EdgeT(n1 , n2 ) ;
a s s e r tEqua l s ( sq r t (2 ) , e . l ength ( ) , ADMISS ERR DIST) ;

}

@Test
public void t e s tHor i zonta lYes ( )
{

NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (1 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e = new EdgeT(n1 , n2 ) ;
a s s e r tEqua l s ( true , e . i s h o r i z o n t a l ( ) ) ;

}

@Test
public void te s tHor i zonta lNo ( )
{

NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (1 . 0 , 1 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e = new EdgeT(n1 , n2 ) ;
a s s e r tEqua l s ( false , e . i s h o r i z o n t a l ( ) ) ;

}

@Test
public void testEqualYes1 ( )
{

NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (1 . 0 , 1 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e1 = new EdgeT(n1 , n2 ) ;
EdgeT e2 = new EdgeT(n1 , n2 ) ;
a s s e r tEqua l s ( true , e1 . equal ( e2 ) ) ;

}

@Test
public void testEqualYes2 ( )
{

NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (1 . 0 , 1 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e1 = new EdgeT(n1 , n2 ) ;
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EdgeT e2 = new EdgeT(n2 , n1 ) ;
a s s e r tEqua l s ( true , e1 . equal ( e2 ) ) ;

}

@Test
public void testEqualNo ( )
{

NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (1 . 0 , 1 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e1 = new EdgeT(n1 , n2 ) ;
EdgeT e2 = new EdgeT(n1 , n1 ) ;
a s s e r tEqua l s ( false , e1 . equal ( e2 ) ) ;

}

}
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G Map.java

/∗∗
∗ Author : S . Smith
∗ Rev i sed : March 17 , 2008
∗
∗ Des c r i p t i on : Map Abs t r a c t o b j e c t
∗/

import java . u t i l . ArrayList ;

public class Map
{

private stat ic ArrayList<EdgeT> s ;

public stat ic void i n i t ( )
{

s = new ArrayList<EdgeT>() ;
}

public stat ic void add (EdgeT e )
{

i f ( conta in s ( e ) )
{

throw new ALREADY IN MAP(”The element being added i s a l r eady in the map” ) ;
}

s . add ( e ) ;
}

public stat ic void de l (EdgeT e )
{

int i ;

i f ( ! conta ins ( e ) )
{

throw new NOT IN MAP(”The element being de l e t ed i s not a l ready in the map” ) ;
}

i = 0 ;
while ( i < s . s i z e ( ) )
{

i f ( e . equal ( s . get ( i ) ) )
{

s . remove ( i ) ;
}
i++;

}
}

public stat ic boolean conta ins (EdgeT e )
{

int i ;
boolean containsElm = fa l se ;

for ( i = 0 ; i < s . s i z e ( ) ; i++)
{

containsElm = containsElm | | e . equal ( s . get ( i ) ) ;
}

return containsElm ;

}

}
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H TestMap.java

/∗∗
∗ Author : S . Smith
∗ Rev i sed : March 14 , 2008
∗
∗ Des c r i p t i on : Tes t ing Map Cla s s
∗/

import org . j un i t . ∗ ;
import stat ic org . j un i t . Assert . ∗ ;

public class TestMap
{

@Test
public void t e s t I n i t ( ) // che c k in g f o r c o r r e c t syntax , absence o f e x c e p t i o n s
{

Map. i n i t ( ) ;
NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e = new EdgeT(n1 , n2 ) ;
a s s e r tEqua l s ( false , Map. conta in s ( e ) ) ;

}

@Test
public void testAdd1 ( )
{

Map. i n i t ( ) ;
NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e = new EdgeT(n1 , n2 ) ;
Map. add ( e ) ;
a s s e r tEqua l s ( true , Map. conta in s ( e ) ) ;

}

@Test
public void testAdd2 ( )
{

Map. i n i t ( ) ;
NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (1 . 0 , 1 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e1 = new EdgeT(n1 , n2 ) ;
NodeT n3 = new NodeT (1 . 0 , 1 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n4 = new NodeT (1 . 0 , 15 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e2 = new EdgeT(n3 , n4 ) ;
Map. add ( e1 ) ;
Map. add ( e2 ) ;
a s s e r tEqua l s ( true , Map. conta in s ( e1 ) && Map. conta ins ( e2 ) ) ;

}

@Test
public void testAdd3 ( )
{

int MAX = 10;
NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e = new EdgeT(n1 , n2 ) ;

Map. i n i t ( ) ;
for ( int i = 0 ; i < MAX; i++)
{

n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
n2 = new NodeT( i , i , NodeT . nodeTypeT .JUNCTION) ;
e = new EdgeT(n1 , n2 ) ;
Map. add ( e ) ;

}
as s e r tEqua l s ( true , Map. conta in s ( e ) ) ;

}

@Test ( expected=ALREADY IN MAP. class )
public void testForExceptionALREADY1 ( )
{

Map. i n i t ( ) ;
NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e = new EdgeT(n1 , n2 ) ;
Map. add ( e ) ;
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Map. add ( e ) ;
}

@Test ( expected=ALREADY IN MAP. class )
public void testForExceptionALREADY2 ( )
{

Map. i n i t ( ) ;
NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e1 = new EdgeT(n1 , n2 ) ;
Map. add ( e1 ) ;
EdgeT e2 = new EdgeT(n2 , n1 ) ;
Map. add ( e2 ) ;

}

@Test
public void t e s tDe l1 ( )
{

Map. i n i t ( ) ;
NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (1 . 0 , 1 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e1 = new EdgeT(n1 , n2 ) ;
NodeT n3 = new NodeT (1 . 0 , 1 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n4 = new NodeT (1 . 0 , 15 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e2 = new EdgeT(n3 , n4 ) ;
Map. add ( e1 ) ;
Map. add ( e2 ) ;
Map. de l ( e1 ) ;
a s s e r tEqua l s ( true , Map. conta in s ( e2 ) && !Map. conta in s ( e1 ) ) ;

}

@Test
public void t e s tDe l2 ( )
{

int MAX = 10;
NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e = new EdgeT(n1 , n2 ) ;

Map. i n i t ( ) ;
for ( int i = 0 ; i < MAX; i++)
{

n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
n2 = new NodeT( i , i , NodeT . nodeTypeT .JUNCTION) ;
e = new EdgeT(n1 , n2 ) ;
Map. add ( e ) ;

}

n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
n2 = new NodeT(2 , 2 , NodeT . nodeTypeT .JUNCTION) ;
e = new EdgeT(n1 , n2 ) ;

Map. de l ( e ) ;

a s s e r tEqua l s ( true , !Map. conta ins ( e ) ) ;
}

@Test ( expected=NOT IN MAP. class )
public void testForExceptionNOT ()
{

int MAX = 10;
NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e = new EdgeT(n1 , n2 ) ;

Map. i n i t ( ) ;
for ( int i = 0 ; i < MAX; i++)
{

n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
n2 = new NodeT( i , i , NodeT . nodeTypeT .JUNCTION) ;
e = new EdgeT(n1 , n2 ) ;
Map. add ( e ) ;

}

n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
n2 = new NodeT(2 , 2 , NodeT . nodeTypeT .JUNCTION) ;
e = new EdgeT(n1 , n2 ) ;

Map. de l ( e ) ;
Map. de l ( e ) ;
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}

@Test
public void testConta insYes ( )
{

Map. i n i t ( ) ;
NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e1 = new EdgeT(n1 , n2 ) ;
Map. add ( e1 ) ;
n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
n2 = new NodeT(23 . 0 , 23 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e2 = new EdgeT(n1 , n2 ) ;
Map. add ( e2 ) ;
a s s e r tEqua l s ( true , Map. conta in s ( e1 ) ) ;

}

@Test
public void testContainsNo ( )
{

Map. i n i t ( ) ;
NodeT n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
NodeT n2 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e1 = new EdgeT(n1 , n2 ) ;
Map. add ( e1 ) ;
n1 = new NodeT (0 . 0 , 0 . 0 , NodeT . nodeTypeT .JUNCTION) ;
n2 = new NodeT(23 . 0 , 23 . 0 , NodeT . nodeTypeT .JUNCTION) ;
EdgeT e2 = new EdgeT(n1 , n2 ) ;
a s s e r tEqua l s ( true , !Map. conta ins ( e2 ) ) ;

}

}
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I AllTests.java

/∗∗
∗ Author : S . Smith
∗ Rev i sed : March 17 , 2009
∗
∗ Des c r i p t i on : Tes t ing a l l o f t h e map and r e l a t e d modules
∗/

import org . j un i t . runner . RunWith ;
import org . j un i t . runners . Su i t e ;

@RunWith( Su i t e . class )
@Suite . Su i t eC l a s s e s ({

TestPointT . class ,
TestNodeT . class ,
TestEdgeT . class ,
TestMap . class

})

public class Al lTes t s
{
}
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