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� <?xml version ="1.0" encoding ="UTF � 8"?>
�

� <module xmlns=" WWR� CONTENT"
� xmlns :mml ="http ://www. w3.org /1998/Math /MathML "

� xmlns :xsi ="http ://www. w3.org /2001/XMLSchema � instance "
� xsi :schemaLocation =

� "WWR� CONTENT../../ WWR� Schemas � v1 .1.4/wwr � content .xsd "
� intensity ="all"
	 target =" all"

��
 device =" all"
��� id ="FHW� 5 � Verteilte Systeme � Verteilte Algorithmen � V � 9">
�
�

��� <title >Verteilte Systeme � Verteile Algorithmen </title >
� � <author >
�
� [...]
��� </author >
� �

��� <paragraph id="PAR ">
��	 <title>Election � Algorithmen </ title>

��


��� <pu id=" election_einfuehrung ">
��� <description id="_election_einfuehrung ">
��� <title >Einfuehrung </title >
� � </description >
��� </ pu>
��� <pu id="[...]"
�

� [...]
��� </ pu>
��	 </paragraph >
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 <paragraph [...]>
��� [...]
��� </paragraph >
��� </ module >
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� <?xml version ="1.0" encoding ="UTF � 8"?>
�

� <module xmlns :wc="WWR� CONTENT"
� id ="FHW� 5 � Verteilte Systeme � Verteilte Algorithmen � V � 9"

� xmlns =" WWR� DIDACTIC"
� xmlns :xsi ="http ://www .w3.org /2001/ XMLSchema� instance "

� xsi :schemaLocation =
� "WWR� DIDACTIC ../WWR � Schemas � v1.1.4/ wwr � didactic .xsd ">
	 <organisers intensity ="inherit ">

��
 [...]
��� </organisers >
�
� <lesson >
��� <wc:title >Election � Problem </ wc:title >
� � <organisers intensity ="inherit ">
�
� [...]
��� </ organisers >
� � <introduction > [...] </introduction >
��� <step> [...] </ step>
��	 <step> [...] </ step>

��
 <conclusion > [...] </ conclusion >
��� <training > [...] </training >
��� </lesson >
��� <lesson >
� � [...]
��� </lesson >
��� </module >
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#nodes:ArrayList

+Simulator
+queueEvent:boolean
+cancelEvent:void
+processNextEvent:void
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+hasUndoableActions:boolean
+undoLastEvent:void

+getModelTime:long

-console:Console
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+receivedActivation:boolean
+receivedQuestion:boolean
+receivedAnswer:boolean
+receivedUserInputStartDeadlockDetection:boolean
+receivedUserInputAcceptAssociation:boolean
+receivedUserInputSendActivationMessage:boolean
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schreibt Log
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EventEventLog
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EventEventController
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commit,
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java.io.Serializable

TransactionParticip ation

+STATUS_PARTICIPATING:int
+STATUS_PREPARED:int
+STATUS_COMMITED:int
+STATUS_ABORTED:int
-taid:TAID

+TransactionParticipation
+toString:String
+prepare:void
+commit:void
+abort:void

-status:int

java.io.Serializable

TransactionCoordination

+STATUS_INIT:int
+STATUS_COMMITED:int
+STATUS_ABORTED:int
+STATUS_COMMITING:int
+DECIDE_WAIT:int
+DECIDE_COMMIT:int
+DECIDE_ABORT:int
-VOTE_NOT_VOTED:int
-VOTE_VOTED_OK:int
-VOTE_VOTED_FAILED:int
-taid:TAID
-participants:HashMap

+TransactionCoordination
+toString:String
+addParticipant:void
+receivedVote:void
+decision:int

-status:int

+getNotVotedParticipants:Collection
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Simulator

CommitSimulator

-logNodes:ArrayList
-coordinatorNodes:ArrayList
-ressourceNodes:ArrayList

+CommitSimulator
+looseNextEvent:boolean
+getLogNode:LogNode
+getCoordinatorNode:CoordinatorNode
+getRessourceNode:RessourceNode
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� <pu id="deadlock : betriebsmittel :zentral ">
� <description id =":deadlock :betriebsmittel : zentral ">

� <title >Zentraler Fall</ title >
� <text>

� In einem System [...]
� </text >

	 </ description >

 <definition id=" deadlock :betriebsmittel :DEF:betriebsmittel ">
� <title >Betriebsmittel </title >

�
� <text>
��� Ein Betriebsmittel ist [...]
��� </text >
�
� <text>
� � Betriebsmittelverwendungen laufen [...]
��� </text >
�
� <list>
� 	 <litem ><text >Betriebsmittel anfordern </text></ litem >
�

 <litem ><text >Betriebsmittel benutzen </ text></ litem>
�
� <litem ><text >Betriebsmittel freigeben </text></ litem >

��� </list >
��� </ definition >
��� <description >
��� <text>
� � Formal [...]
��� </text >
��� <list>
�

	 <litem >
��
 <text>
��� Sei $P = \{p_1 , p_2 , ..., p_n\}$ eine Menge von Prozessen .

��� </ text>
��� </litem >
��� <litem >
��� <text>
�

� Sei $R = \{r_1 , r_2 , ..., r_m\}$ die Menge der
��� Betriebsmittel (R fuer Ressource ).
��� </ text>
�

	 </litem >
��
 [...]
��� </list >
�

� </ description >
�

� <example id="deadlock : betriebsmittel :EXA:wartegraph ">
�

� <title >Wartegraph </ title>
�

� <image id="deadlock :betriebsmittel :IMG: wartegraph "
��� uri ="images /wartegraph .jpg"
�

� type ="jpg "
�

� larger =" images /wartegraph .jpg ">
��	 <annotation >
�


 <text>
�

� Wartegraph bei der Betriebsmittelbelegung
��� </ text>
��� </annotation >
��� </image >
��� [...]
�

� </ example >
��� <remark id="deadlock :betriebsmittel :THE:betriebsmittelsuche ">
��� [...]
�

	 </ remark >
��
 </pu >
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� <reference href=" http:// wallace .vs.cs .fh % wiesbaden . de/va_sim_commit .jnlp ">
� [ Simulator starten ]

� </reference >
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� 3 P}3

� <jnlp spec ="1.0+" href ="va_sim .jnlp "
� codebase ="http ://wallace .vs .cs.fh % wiesbaden .de/">

� <information >
� <title >Simulator % Verteilte Algorithmen </title >

� <vendor >Matthias Klein</ vendor>
� <homepage href="http ://wallace . vs.cs. fh % wiesbaden .de /" />

	 <description >Simuliert verteilte Algorithmen .</description >

 <offline % allowed />
� </information >

�
� <security >
��� <all % permissions />
��� </security >
�
� <resources >
� � <j2se version ="1.4+" />
��� <jar href=" va_sim .jar" />
�
� <jar href=" simdoc .jar" />
� 	 <extension name=" Java Help " href ="help .jnlp"/>
�

 </resources >
�
� <application % desc main % class ="core /Application ">

��� </application % desc>
��� </jnlp>
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� package core ;
� import java .util. � ;

�

� public class Model implements java .io .Serializable {
� private String updateString ;

� private transient Collection observers = new ArrayList ();
	 private Object serializeStore = null ;




� public void attach (view .View observer ) {
�
� if ( null == observers )
��� observers = new ArrayList ();
���

�
� observers .add (observer );
� � }
���

�
� public boolean detach (view.View observer ) {
� 	 return observers .remove (observer );
�

 }
�
�

��� public void notifyViews () {
��� if ( null == observers ) {
��� return ;
��� }
�

� Iterator i = observers .iterator ();
��� while (i.hasNext ()) {
��� (( view.View ) i. next()). update ();
�

	 }
��
 }
���

��� [...]
��� }
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� package view ;
�

� public interface View {
�

� abstract void update();
� }
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� package controller ;
�

� import javax .swing .AbstractAction ;
�

� abstract public class Controller extends AbstractAction {
� public Controller (String name, javax .swing .Icon icon) {

	 super (name, icon);

 }
� }
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� abstract public class Event extends Model
� implements Comparable , Memento {

�

� protected long eventId ;
� protected long timeToDelivery ;

�

	 [...]



� public Event ( long timeToDelivery , Node sender ,
�
� Node receiver ) {
��� this . eventId = Event .eventIdCounter ++;
��� this . timeToDelivery = timeToDelivery ;
�
� [...]
�

� }
���

�
� public int compareTo ( Object o) {
�

	 Event e = ( Event)o ;
�

 if ( this == e)
�
� return 0;

���

��� int res = ( new Long (getExecutionTime ()). compareTo (
��� new Long (e.getExecutionTime ())));
��� if (0 == res )
�

� res = ( new Long (getEventId ()). compareTo (
��� new Long (e.getEventId ())));
���

�
	 return res;

��
 }
���

��� public void modifyTimeToDelivery ( long by) {
��� this . timeToDelivery += by ;
��� }
���

�
� [...]

��� }
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� package core ;
�

� import tools .undoManagement .UndoManager ;
�

� public abstract class Simulator extends Model {
�

	 protected UndoManager um;

 private EventQueue eq;
� [...]

�
�

��� public void processNextEvent ( int depth )
��� {
�
� um.addMementoObject (eq, eq.getMemento ());
� � um.addMementoObject (eq.sayNextEvent ().getReceiver (),
��� eq.sayNextEvent (). getReceiver (). getMemento ());
�
� um.addMementoObject (console , console .getMemento ());
�

	

�

 Event nextEvent = eq.getNextEvent ();
�
� boolean messageLost = false ;

���

��� if ( null == nextEvent ) {
��� setUpdateString (" Simulation beendet ." );
��� notifyViews ();
�

� return ;
��� }
��� else {
�

	 if ( nextEvent .getCanBeLost ()) {
��
 // Es handelt sich um eine Message , die angepasst
��� // werden muss. Pruefen ob Nachricht verloren geht .

��� int lossPercent = random .nextInt (100);
��� if (messageLossPercent > lossPercent )
��� {
��� setUpdateString ("Eine Nachricht ging verloren " );
�

� messageLost = true ;
��� }
��� // Was sagt die spezielle Simulation dazu?
�

	 messageLost = loseNextEvent ( nextEvent );
��
 }
���

�
� if ( messageLost == false ) {

�
� setUpdateString ("");

�
� Node rec = nextEvent .getReceiver ();

�
� if ( true == (rec .receive (nextEvent ))) {

��� nextEvent .getSender ().delivered (nextEvent );
�

� }
�

� }
��	 }
�


 um.beginUndo ();
�

� }
��� }
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� package protocol .lamport ;
�

� public class ConfirmRequestCriticalSection extends Event {
� LamportTimestamp lamportTimestamp ;

�

� public ConfirmRequestCriticalSection ( long timeToDelivery , Node sender ,
	 Node receiver , LamportTimestamp timestamp ) {


 super (timeToDelivery , sender , receiver );
� canBeLost = true ;

�
� this .lamportTimestamp = timestamp ;
��� }
���

�
� public String toString () {
�

� return "Bestaetigung t=" + lamportTimestamp .getTime ();
��� }
�
�

�
	 public String getTextRep () {

�

 return "Bestaetigung " ;
�
� }

���

��� public LamportTimestamp getLamportTimestamp () {
��� return lamportTimestamp ;
��� }
�

� }
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� package protocol . lamport ;
�

� public class LamportSimulator extends Simulator {
� public LamportSimulator ( int numberOfNodes ) {

� super ();
�

	 for ( int i = 0; i < numberOfNodes ; i++)

 {
� nodes .add (i, new LamportNode (i, this , true , 125));

�
� }
��� undoManager .clearUndos ();
��� }
�
�

�
� public boolean loseNextEvent (Event event) {

��� return false ;
�
� }
�

	 }
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� package protocol . lamport ;
�

� public class LamportNode extends Node {
�

� static public final int statusReleased = 1;
� static public final int statusRequesting = 2;

	 static public final int statusGranted = 3;

 static public final int statusWaitingForConfirm = 4;
�

�
� static private final int UI_REQUEST_CS= 1;
��� static private final int UI_RELEASE_CS = 2;
���

�
� private int remainingConfirmationsNeeded = % 1;
� � private LamportTimestamp myRequest = null ;
��� private LamportClock clock = new LamportClock ( this );
�
� private LamportTimestampQueue queue = new LamportTimestampQueue ();
� 	

�

 public boolean workOffTimeout (Event eventCausingTimeout ) {
�
� return false ;

��� }
���

��� public boolean workOffEvent ( Event event) {
��� boolean ret = false ;
�

� appendUpdateString ("[" + event. getTextRep () + "]:");
���

��� if (event instanceof RequestCriticalSection ) {
�

	 ret = receivedRequestCriticalSection (
��
 ( RequestCriticalSection )event );
��� }

��� if (event instanceof ReleaseCriticalSection ) {
��� ret = receivedReleaseCriticalSection (
��� ( ReleaseCriticalSection )event );
��� }
�

� [...]
���

��� return ret;
�

	 }
��
 private boolean receivedRequestCriticalSection (
��� RequestCriticalSection event ) {
�

�

�
� appendUpdateString (clock. mergeReceivedTimestamp (

�
� event .getLamportTimestamp ()));

�
�

��� appendUpdateString (
�

� " Die Anfrage wird in die eigene Warteschlange eingereiht .");
�

� queue .addTimestamp (event. getLamportTimestamp ());
��	

�

 getSimulator ().queueEvent ( new ConfirmRequestCriticalSection (

�
� 0, this , event. getSender (), clock.getNewTimestamp ()));

���

��� return true ;
��� }
���

�
� public boolean receivedUserInputRequestCriticalSection (UserInput event ) {

��� [...]
��� }
�

	

��
 public void requestCriticalSection () {
��� UserInput ui = new UserInput (0, this , this );

��� ui.setValue (LamportNode .UI_REQUEST_CS);
��� getSimulator ().queueEvent (ui);
��� }
��� }
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� package view ;
�

� public class AssociationView extends JButton implements View {
� protected AssociationNode node ;

� protected SimulatorView simulatorView ;
�

	 public AssociationView (AssociationNode node , SimulatorView simulatorView ) {

 this .node = node ;
� this .simulatorView = simulatorView ;

�
� node.attach ( this );
��� setOpaque ( false );
��� update ();
�
� }
� �

��� public void update () {
�
� simulatorView .printToConsole (node .getUpdateString ());
� 	 doLayout ();
�

 repaint ();
�
� }

���

��� public void paintComponent (Graphics g) {
��� [...]
��� Iterator i = node.getAssociationNodes (). iterator ();
� �

��� while ( i.hasNext ()) {
��� NodeView target = (NodeView )((core .Node )i.next ()).getFirstView ();
�

	 if (( null == target ) || ( null == originator )) {
��
 tools .Console .create (). print ("No Painting at this time" );
��� return ;

��� }
���

��� Point originatorPoint = new Point (originator .getRelativeX (),
��� originator .getRelativeY ());
�

� Point targetPoint = new Point(target . getRelativeX (),
��� target .getRelativeY ());
���

�
	 if ( originator != target ) {

��
 // Die Enden in die Mitte verschieben und Nachrichtenmitte bestimmen
��� originatorPoint .translate (NodeView . NODEVIEWSIZE/2,
�

� NodeView .NODEVIEWSIZE/2);
�

� targetPoint .translate ( NodeView .NODEVIEWSIZE/2,
�

� NodeView .NODEVIEWSIZE/2);
�

� // Die Linie so verkuerzen , dass sie ausserhalb der Kreise anfaengt
��� // Winkel bestimmen
�

� double xdif = targetPoint .x % originatorPoint .x;
�

� double ydif = targetPoint .y % originatorPoint .y;
��	 Point center = new Point (( int )(targetPoint .x % xdif /2),
�


 ( int )( targetPoint .y % ydif /2));
�

� double angle = Math.atan (xdif /ydif);
��� // Die Verkuerzung bestimmen
��� int x = ( int )( (NodeView .NODEVIEWSIZE/2+6) � Math.sin (angle ));
��� int y = ( int )( (NodeView .NODEVIEWSIZE/2+6) � Math.cos (angle ));
��� // Je Nach Lage Abziehen oder aufaddieren
�

� if ( ydif < 0 ) {
��� x = % x; y = % y;
��� }
�

	 originatorPoint .translate (x, y);
��
 targetPoint .translate ( % x, % y);
��� // Pfeil zeichnen

��� g.drawLine (originatorPoint .x , originatorPoint .y,
��� targetPoint .x , targetPoint .y);
���

��� [... Pfeilspitzen berechnen und zeichnen ]
�

�

��� } // originator == target
��� else {
�

	 [... Selbst % Assoziation berechnen und zeichnen ]
��
 }
��� }

	
� }

	
� }
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