Implementing algorithms using

GraphBench
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and can be casted accordingly / f
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import java.util.Arraylist;
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import ch.ethz.msh.graph.*;
dmport ch.ethz.mab.graphbench. toolbox.*; \
imp f

Executed: javac -classpath “C:\Dokumente und Einstellungen)Braendle)D: —
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The graph data structure

e package ch.ethz.mab.graph

| GraphModellnterface |
x

GraphModel
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GraphModel

e getEdgeCount():int S i
e getVertexCount():int +Graphiode!

+setGraph:void

+getVertex:Vertexinterface

+getEdges:ArrayList

. +getEdge:Edgelnterface

» getEdge(int):Edgelnterface e
+createVertex:Vertexinterface

. +addVertex:void

e getVertex(int):VertexInterface sremoveVertexvoid
+removeEdges:void

+removeVertices:void

+randomVertexDistribution:void

+circleVertexDistribution:void

- createEdge(VertexInterface, aivsiniaigie
VertexInterface):Edgelnterface e
+removeEdge:voil
» createVertex(Point):Vertexinterface adaCrapaLonarad

+removeGraphListener:void

directed:boolean
. hasGrid:boolean
» addEdge(Edgelnterface):void vertoes AayLis
edgeCount:int

e addVertex(VertexInterface):void vertexPosiions:Pain]

Vertex and Edge

[} Vertex

e getEdge(int):Edgelnterface *vertex
- getEdges():ArrayList emovezdgenid

e getindex():int index:int
position:Paint

edges:ArrayList
edge:Edgelnterface[]

[:'II Edge

e getLength():int .

e getStartVertex():Vertexinterface +getOpposite:Vertexinterface

e getEndVertex():Vertexinterface i::f;i“ﬁ;‘i‘ean

» getOpposite(VertexInterface):VertexInterface N,

= getindex(yint e
length:double




Algorithm execution

Saving algorithm data: L1 AlgorithmVertex
e putUserData(Object,Object):void .
i ) +AlgorithmVertex
* getUserData(Object):Object +isinAlgorithmState:boolean

+getUserData:Object
+removeAlgorithmState:void
+resetState:void
+putUserData:void

Visualizing algorithm execution:

= setAlgorithmState(int):void algoritms]___ AlgorithmEdge
« removeAlgorithmState(int):void Sl
. . +AlgorithmEdge
e resetState():void algorithmC | jginAlgorithmsState:boolean

+getUserData:Object
+removeAlgorithmState:void
+resetState:void
+putUserData:void

e setColor(Color):void

AlgorithmConstants: slgorithmStatednt
e QUEUED / ACTIVE / PROCESSED color:Color
e VALID / INVALID algorithmComponent

The Java template

import ch.ethz.mab.graph.*; Minimal import
import ch.ethz.mab.graphbench.toolbox.*; statements required

Required superclass

public class MyAlgorithm extends GraphAlgorithm{ of all algorithms

Method called when

ublic void executeAlgorithm
& 2 Ot algorithm is started

// insert program code

// access GraphModel using variable graphModel Reference to GraphModel

uses AlgorithmVertex and
} AlgorithmEdge

} use casting!




MST: ,,Simple*“ UnionFind

cl ass Uni onFi nd{

protected ArrayList[] sets;

publ i ¢ Uni onFi nd(ArrayLi st el enents){
sets = new ArraylList[el ements.size()];
for(int i=0; i < sets.length; i++){
sets[i] = new ArraylList();
sets[i].add(el ements.get(i));
}
}

public int find(Chject elenent){
for(int i=0; i < sets.length; i++){
if(sets[i].contains(elenment)){
return i;
}
}
return -1;

}

public void union(int first, int second){
sets[first].addAl | (sets[second]);
sets[second] = new ArraylList();
}
}

MST: Sorting the edges

protected voi d sortEdges(){

sortedEdges = new ArraylList();

for(int i=0; i < graphMdel .get EdgeCount (); i ++){
Al gorithnEdge edge = (Al gorithnEdge)graphMdel . get Edge(i);
edge. set Al gori t hnBt at e( Al gori t hnConst ant s. ACTI VE) ;
bool ean added = fal se;
for(int k=0; (k < sortedEdges.size()) && (!added); k++){
Al gorithnEdge current Edge = (Al gorithnEdge) sort edEdges. get (k) ;
i f (edge. get Lengt h() < current Edge. get Lengt h()){
sort edEdges. add(k, edge) ;
added = true;
}
}
i f(!added){
sort edEdges. add( edge) ;
}
edge.resetState();




