











* Initialise the class variables
*/
public PeerReachiAppli} {
pastryNodes = new Vector(};
factoryran = DistPastrylodeFacteory.getFactory!
new RandomNodelIdFactory(),
protocol,port);
)
/+
+ This method looks for a bootstrap node to jeoin the network, at the moment
» it will return a null, this null is handled within the pastry class
* RMIPAstryNodefactory
=/
private DistNodeHandle getBootstrap(boolean firstNode) |{

InetSocketaAddress addr = null;
if {(firstNode && bshost != null)
addr = new InetSocketAddress(bshost, bsport);
else |
try |
addr =
new InetSocketAddress|
InetAddress.getlocalHost () .getHostName(),
bsport}:

//bottom line used when connecting to a reomte computer

// addr = new InetSocketAddress ("192.168.0,1", bsport};

} cateh (UnknownHostException e} {
System.out.printlnie);

]

DistNodeHandle bshandle =
(DistNodeHandle) ( {(DistPastryNodeFactory) factory).ge
tNodeHandle ( addr);

return bshandle;

}

/*
* Creates a Pastry node

*

=/
public void Makelode (boolean firstNode} |

BufferedReader in =

new BufferedReader (new InputStreamReader{System.in));
system.out.println{"\nptease enter your ip address\n");
//The user input string is used to create the HNodeld for the node
try |

uInfo = in,readiine(};
} ecateh {IOException e) {

System.out.printlnie);

System.exit (i};
}
idfact = new ConcPRHodeldFactory(ulnfo):
factory = DistPastryNodeFactory.getFactory (idfact, protocol, port);
node = (DistPastryNede} factory.newNode (getBootstrap{firstiode)};
pastrylNodes.addElement {node) ;
//create a new PeerReachNode
pPeerReachlode prnode = new PeerReachiode (node, rm, rmiport, nodeVector);
if (Log.ifp(5))

System.out.println("\nplease enter your interest subjectin”);
try |

interesttopicx = in.readLine{);
} eatch (IOBxception e) [

System.out.println{e);

System.exit{l);
]

System.out printin("\n You entered "+ interesttopiex+ " please wait while you

are connected with others having the same interest");

Reqister(interesttopic, prnode) }
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/&*
* Causes this node to be registered at various rendezvous points around the
* Pastry Ring.
+/
public void Register(Stringfl interests, PeerReachNode prn) |
rm.setNodeInstance {prng;
rim.setInterests{interests);
rm. setNodeVector (nodeVector) ;
rm. register {);
}
public void setNodeVector [NodeVector nvector}
nodeVector = nvector;
}
/*i‘
* This method is for testing purposes, it creates a random node. This is
+ used in main to £ill the Pastry ring with random nodes
*
£/
public void makerandomNode {(boolean firstNode} |
NodeHandle bootstrap = getBootstrap{firstiode);
DistPastryNode pnn = {DistPastryNode) factoryran.newNode (hootstrap);
// internally initiateJoins
pastryNodes.addElement(pnn};
PeerReachliode app = new PeerReachNode (pnn, rm, rmiport, nodeVector);
}
/1
> Main
=/
public static void main{String args 1) |

PeerReachAppl preachappl = new PeerReachhAppl () ;
VectorManager vii = new Vectortanager ()
vm.buildTrainingSet (};
vm.buildNodeVector{};
NodeVector nv = vm.getMNodeVector(};
preachappl . setNodeVector (nv) ;
rm = new RegistryManager (rmiport};
preachappl.Makelode {tzue};
rmiport++;
for (int 3 = 1; 1 < 4; i++) |
rm = new Registrydanager {rmipoert);
preachappl.makerandembode (£alse) ;
rmiport++;
i
for (i = 1; 1 <= 1; i++) {
rm = new RegistryManager (rmiport);
preachappl.MakeNode(false);
rmiport++;
System.out.printin{rmiport);

A.Lii PeerReachNode

package DIT.PeerReach;

inport
import
import
import
import
import
inmport
inport
import
impoxt
import

/'i’*

rice.pastry.*;
rice.pastry.client.*;
rice.pastry.security.*;
rice.pastry.messaging. *;
rice.pastry.routing.*;
rice.pastry.dist.*;

DIT. PeerReach.message. *;
DIT. PeerReach.register.*;
DIT.PeerReach.community.*;
DIT.PeerReach.vector.*;
Java.net.*;

* This class extends the Pastry API, CommonAPIAppl.
* Gauther Paul Stacey

=/

puklic

slass PeerReachiode extends CommonAPIAppl |
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private static Address addzr;

private static Credentials cred = new permissiveCredentials({);
private MessageManager mm;

private RegistryManager regmy

private int rmiporty

private PRNodehandle prnh;

/1—*
* Constructor.
* TInitialises the nodes attributes.
*/
public peerReachNode {DistPastryNode pn, RegistryManager rm, int port, NodeVector
nodevec) [

super (pn);
rmiport = port;
DistiNodeHandle dnh = (DistNedeHandle) ph.yetLocalHandle () ;

InetSocketAddress ipaddr = dnh.getAddress(};
regm = rm;
mm = new MessagelManager {regm};
regm = LW;
CommunpityServer cm = new CommunityServer (this, port);
Integer p = new Integer{port);
String Port = p.toString{};
string RmiConnect = "Communityifanagex//127.0.0.1/" + Port:
prnh = new PRNodehandle (nedevec, RmiConnect, dnh);
}
/i—k
* Returns a PRNodehandle for this necde
'

public pRiodehandle getPRHodehandle () {
return prah!
1
/iri'
* Returns the port number this node is registered at

o

public int getRMIPort() f{
raturn rmiport;
}
/t*
*+ Returns a reference to this nodes Messagelanager
*/
public Messagetlanager getMsgtianager (} {
return mm;
}
/i'!c
+ Tnis is an internal class that implements the Pastry class Address
x/

private static class HellohAddress implements Address {
private int myCode = 0x1284abcd;
public int hashCode(} {
return myCode;

H

public boolean equals{Object obj) |
return (obj instanceof HelloAddress};

)

public String toString(} (
return " [HelloAddressli™;
H
}

// The remaining methods override abstract methods in the PastryAppl API.

/ir*
* Returns the address of this application.
=/

public Address getAddress() {

addr = new HelloAddress();
return addr;
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)
/**

*+ Reuturns this nodes credentials.
*/

public Credentials getCredentials () |
return cred;

}

/i*
+ Invoked on intermediate nodes in routing path.

x/

public boeclean enrouteMessage {
Message msqg,
Id key,
NodeId nextHop,
SendOptions opt) |
if {(Log.ifpi{5)}
System.out.println("Enroute " + msg + " at " + getHodeId{});
raturn true;

}

/*#

£ Tnvoked upon change to routing table.

>/
public veid routeSetChange (HodeHandle nh, boolean wasAdded) {

if (Log.ifp(5}) {
System.out.print{
nip

getNodeTd (]
"!'s route set,
"node "
nh.getNodeld()
" was ")}

+ o+ 4+ o+ o+

if {(wasAdded)
System.out.println("added");

alse
System.out.println{"removed");
1
]
/lr*
* Invoked when this node forwards a message
*/

publiec veid forward(Routelessage msg} |

System.out.println("\nmsq is passing through" + getNodeId(});

return;
}
/ivir
* called by the Pastry layer when a message destined for this node arrives,
* the message is passed to the message manager. The message manager then
* forwards then reads the message to find out what type of message it is
xf

public void deliver (Id key, HMessage msg) |
mm. setpriNode (this};
mm.readiessage {msq) ;
return;
}
/**
* Invoked by {RMI,Direct}PastryNode when the node has something in its
+ leaf set, and has become ready to receive application messages.
=/
public void notifyReady() |
if {(true /*Log.ifp{6)*/
)
System.out.println{
"Node " + gerNodeId() + " ready, waking up any clients"};
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A.lLiii PRNodehandle

package DIT.PeerReach;

import java.io.*;
import pIT.PeerReach.vector.*;
import rice.pastry.dist.*;

/*t
* This class is a handle to a node, it is a PeerReach implementation of the Pastry -

idea. This class produces cbjects that contain the details of a particular node

* such as a ncedes nedevector etc. The class implements serializable so it may be

passed over a network connection

* @author Paul Stacey

*/

*

public class PRNodehandle implements Serializable {

private NodeVector nodevec;
private String rmiConnect;
private DistNodeHandle distnh;

/*:—
*  Constructor.
a

*
*/
public PRNodehandle(
NodeVector nv,
String rmiConnecktion,
DistHodeHandle dnh} |
nodevec = nv;
rmiConnect = rmiConnection;
distnh = dnh;

Takes in a nodes main attributes and sets them within this class

}
/*;r

*

*/

Returns a HodeVector

public NodeVector getNodeVector() {
return hodevec;

}

/*i'

*

*/

Returns the rmi connection for the associated nade
public String getRmiConnection() {
raeturn rmiConnect;
}
/knr

* Refurns the distributed nodehandle for the assoctiated node

*
*/
public DistNodeHandle geDistNodeHandle{) |

return distnh;

A.IL Package DIT.PeerReach.community

The community package contains classes that are used to manage and maintain
community links between community nodes. Community nodes are nodes within the

network that are deemed similar using a simtlarity metric
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A.ILi CommunityManager

packaga DIT.PeerReach.community;

import DIT.PeerReach.*;
impoxt java.rmi.*;
import java.rmi.server.*;
import java.util.*;

/k*
This class acts as the manager of the classes contailned within the community
* package, it handles interactions with other managers of the application.
* Bauthor Paul Stacey
*/

public class CommunityManager extends UnicastRemoteObject implements
RemoteCommunitydanager |

private CommunityTable commtable;
private PeerReachNode pn;

/tt
* Constructor.
*

* Takes a reference to the node that instantiated this class a an argument
* alsc sets up the community table
*/

public CommunityManager (PeerReachNode prn} throws RemoteException {

pn = prn;
commtable = new CommunityTable{}:

* fThis method is called by other nodes using an rmi connection

< it is used to inform a community manager that they should update there
«  community tables to include a particular node

*f

public void updateCommunityTable(Vector nodeSet) throws RemoteException |

int nodSetS5ize = nodeSet.size(};}
for (int i = 0; 1 <= nodSetSize - 1; i++) |
PRMNodehandle prnhandle = (PRNodehandle) nodeSer.getii);

commtable.addiNeighbour (prnhandle);
}
informCommunity {nodeSet] ;

}
/ki'

+ 8ets up an rmi link between the community nodes
»/
public veoid createCommunityLink (PRHodehandle prnhan)
throws RemoteException |
commtable.addNeighbour {(prnhan);

}

/i*
* galled to tell a recently connected neighbour to update its community link
* this method is exported as a remote rmi call

*/

public veid informComuunity{Vector nset) |
int nodeSetSize = nset.size();
for (int i = 0; i <= nodeSetSize - 1; i+t+) |

pPRModehandle prnh = {PRNodehandle) nset.get (i),
String port = prnh.getRmiConnection():
try

RemoteCommunitytanager rcm =
(RemoteCommunityHanager} Naming.lookup({pert);
rcm. createCommunityLink{(prnh);
} catch (Exception e} {
$ystem.out.printin("Community update client
exception2: " + e);



A.ILii CommunityServer

package DIT.PeerReach,community;

import java.rmi.*;
import DIT.PeerReach.*;

/kk
* This class binds the community manager to the rmiregistry
¥

* Rauthor Paul 3Stacey
*/
public class CommunityServer |
public CommunityServer (PeerReachi¥ede prn, int port) {
tey |
Naming.rebind/(
"Communityianager//127.6.0.1/" + port,
naw Communitylanager (prn));
System.out.println({
"CommunityManager Server is ready. it is bound to
communityManager//127.0.0.1/"
+ port};

} eatch {Exception e) (
System.out,println{"Communitylanager failed" + e);

}

}

A.ILiv RemoteCommunityManager

package DIT.PeerReach.community;

impoxrt DIT.PeerReach.*;

impoxrt java.rmi.*;

import java.util.*;

/i’*
* Interface

An Interface to any class that is aimplemented as the community manager

* abstract methods

* Gauthor Paul Stacey

=/

public interface RemoteCommunitylanager extends Remcte |

public void updateCommunityTable(Vector nedeSet) throws RemoteException;

public wvoid createCommunityLink (PRNedehandle prnhan)
throws RemoteException;

A.II. Package DIT.PeerReach.message

The message package contains classes that are used to read and create messages.
Within the prototype the Message Manager assumes a registry message. All messages

that arrive in the detiver method of PeerReachNode are passed to the message manager.
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A.IILi MessageManager

package DIT.PeerReach.message;

import rice.pastry.messaging.*;
import DIT.PeerReach.*;

import DIT.PeerReach.register.”;
import DIT.PeerReach.vector.*;

import java.ioc.*;

/tir

* This class handles interactions between the messaging package and the rest of the
* application., The Message manager deals with any messages passed from the pastry

* Layer

* @author Paul Stacey

*/

public class Messagelanager implements Serializable {

private PeerReachNode pn;
private RegistryManager rm;

/**
* Constructor
* Takes in a reference to the registry manager
*/
public MessagelManager (RegistryManager regm) |
rm = regm;
}
/}'}'
* Reads messages passed up from the pastry lavyer
*/

public void readMessage {Message msqg) {

System.out.println("\nMessage manager 1s reading message!");

PRIMessage message = [(PRMessage] msqg;

MessageReader read = new MessageReader (msg);

String type = read.getlsgType(};

// at the moment assumes a registry message

if (true) |
PeerReachilode prn = message.getPeerReachNode(};
NodeVector nv = message.getHodeVector();
rm.registerNode {prn, nv);

)
/:l—*
* Sets the the instance of the node

*f
public veoid setprNode{PeerReachiNode prn) {

pn = prn;

A.IILiii PRMessage

package DIT.PeerReach.message;

import
import
impoxt
import
impoxt

/**

java.net.*;
rice.pastry.messaging.*;
rice.pastry.tiodeld;
DIT.PeerReach.vector.™;
DIT.PeerReach.*;

> This class represents a message that can be passed to the pastry layer. PRlMessage
is an extension of a Pastry Message

*

* Bauthor Paul Stacey

*/

public

class PRMessage extends Message |
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public NodeId source;
public NodeId target;
public NodeVector nvec;
private int msgid;
private PeerReachNode prn;

[+

* Constructor

Ed

+ Initialises all the attribute of the message
*/

public PRMessadge(
Address addr,
NodeId src,
NodeId tgt,
int mid,
HodeVector nv,
PeexrReachNode pn) |
supar (addr) ;
source = src;
target = tgt:
msygid = mid;
nvec = nv;
prn = pn;

}

/k*

* Returns the HodeVector from the message
&

/
public WodeVector getNodeVector() |

return nvec;

!

A
* Returns a reference to the node that sent the message

=/
publiec PeerReachNode getPeerReachNode{} {

return prn;

l

/**
* returns the IP address of the node, currently just returns the lccal IP.
*/

public InetAddress getIPaddr{) {

InetAddress Ipaddr = null;
try |
Ipaddr = InetAddress.getLocalHost (};
} eatch (UnknownHostException e) {
System.out.println(e};

}
raturn Ipaddr;

A.VI. Package DIT.PeerReach.register

A.VLiii IndexTable

package DIT.PeerReach.register;
import java.util.*;

import DIT.PeerReach.vector.*;
import DIT.PeerReach.*;



/*k
+ This class contains methods used to register nodesin an index table, currently a
+ hashtable is used, future implementations of this class will create and maintain
clustering tree.
®
* @author paul stacey
*/

public class IndexTable|

vector indxtable = new Vector(}); // note this will eventually hecome a cluster tree!
Hashtable intkle = new Hashtable(};
PeerReachNode peerncde;

/k*
* Add node to the index table
>/
public veoid addNode (PeerReachiede pnnn, NodeVector nv) |
peerncde = pnnn;
PRNecdehandle prnh = pnnn.getPRNoedehandle(];
indxtable.addElement (prnh});
intble.put (pnnn, nv};

}

/**
* Removes a node from the index table
*/

public void removeNode () {

}
P

* search the index table for a similar node to the given nodevector
*/

public Vector searchTable (NodeVector search)(
f/int i = 0;
//PeerReachNode prn = (PeerReachiode) indxtable.get{i};
//NodeVector nodev = {(NodeVector) intble.get{prn):
//return prn;
return indxtrable;

A.VLiv RegistryManager

package DIT.PeerReach.register;

import rice.pastry.Nodeld;
import rice.pastry.join.*;
import rice.pastry.NodeHandle;
import DIT.PeerReach.*:

import DIT.PeerReach.message.*;
import DIT.PeerReach.community.*;
import rice.pastry.messaging.?*;
import rice.pastry.routing.?*;
import rice.pastry.security.*;
import DIT.PeerReach.vector.*;
import java.rmi.*;

import java.util.*;

*

/
This class handles interactions between classes in the registry package and the
rest of the application. Registy Manager contains methoeds to register nodes,
search the index tables and forwards search gueries.

@Gauthor paul stacey
/

L

public class RegistryManager |

private int msgid = 07

private static Address add:r;

private static Credentials cred = new PermissiveCredentials{);
private ConcRegistryldFactory crif;

private PeerReachNcde prn;
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private IndexTable indx = new IndexTable();
private NodeHandle hint = null;

private String() registryWrds;

private NodeVecter nodeVector;

private int Port;

public RegistryManager{int port) {

//Port = port;

crf = new ConcRegistryIdFactoryl();
i

/*i—
¥ Set the nedevector
*/
public void setNodeVector {NodeVector nvec) |
nodeVector = nvec;
}
/.**
* Routes the registry request to the node with the nodeId nid
£/

public veoid routeRegistryRegst (Hodeld nid) {
Message msg =
new PRMessage (addr, prn.getNodeld(}, nid, ++msgid, nodeVector,
prnj;
prn.routelisg (nid, msy, cred, new SendCptions{)};

)

AR
* Registers the node pnn and its nodevector nv in the index tables
=

public void registertode(
PeerReachNode pnnn,
NodeVector nv) { //mayhk add in & node Handle here
indx.addNode (pnnn, nv);
//this will change to update the community or be a community table
findSimilarNodes (nv, pnnn);

}

/tir
+ sparches the index table for similar necdes to the given ncde and its
* nodevector
*/

public veid findSimilarlodes (NodeVector nodevec, PeexReachiNode pnr} |

Vector prn = indx.searchTable {nodevec};
returnSimNodes (prn, pnr);

}

/**
* Returns a set of nodes that were found to be similar to a given node
*/

public void returnSimNodes (Vector nodeSet, PeerReachNode prnnn) {

int port = prnnn.getRMIPort{);
System.out.println(
“in the registry manager/retunrSimNedes this is the port:" + port);
try |
// RemoteCommunityManager rcm = {RemoteCommunityManager} Naming.lookup
("rmi://127.0.0.1/CommunityManager");
RemoteCommunityManager rcm =
(RemotetommunityManager) Naming.lookupi{
"CommunityManager//127.0.06.1/" + port):
system.out.printin("The rmi connection appears to be
successful !} ;
rem. updateCommunityTable {nedeSet) ;
} cateh (Exception e) |
system.out.println ("Community update client exceptionl: " + e};

H
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/**
* Registers a given node in the index table, this metheod is called by
* PeerReachAppl
*/

public veoid register() {

JoinAddress addr = new JoinAddress({};
String regq;
NodeId regid = naw NodeId():
Credentials cred = new PermissiveCredentials();
int size = registryWrds.length;
for (int i = 0; 3 <= size - 1; i++} |
reg = registryWrds(i];
crf.setRyg(reg):
regid = crf.generateNecdeld(};
routeRegistryRegst (regid};

}

/!rt
* Sets the interests or keywords of the node that instantiated this registry *
manager
*/
public void setInterests{String[) interests) {
registryWrds = interests;
}
/*k
* sets the reference of the node that instantiated this registry manager.
*/

public void setNodelnstance{PeerReachNode pn) [
prn = pn;

H

A.VII Package DIT.PeerReach.vector

A.VILi FileVector

package DIT.PeerReach.vecter;

import Jama.*;
import java.ic.*;

/!rt
* This class implements the interface PRVector, it is the vector representation of
* a file within the system. The actual vecter is a Jama one dimension natrix.
*  @author Paul Stacey
+/
public class FileVector implements PRVector, Serializable {

privata Matrix wvec;
private int size;
/x*

* Constructer

*/

public FileVector() {
}
/**
* Constructor
* initialize the size of the matrix, at tprsent this is the size of the
* training set
*/
public FileVector {(int s} {

size = s5;
vec = new Matrix(size, 1);
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/:'tir
* Returns the size of the vecteor/matrix

*/
public int getSize{} |{

return size;
3
/**
* Adds a zero to the wvector at the specified point
*/
public void addZerc{int index) {

double zero = 0;
vec.set (index, 0, zero);
}
/ir*
* Adds a value at the specified peint within the vector
*f

public void addvalue(double value, int index} {

vec.set{index, 0, wvalue);
H
/*ir
* Qutputs the vector to the screen
x/

public void printVec{} |
vec.print(l, size);

}
/**
* returns the Jama Matrix wrapped by this class
*/
public Matrix getMatrix(} {
raturn vec;
1
/iri-
* Compares another filevector to this FileVector and returns a similarity
*  index hetween 0 and 1
>/
public double compare{FileVector v} {
Matrix compare = v.getMatrix{j;
double cmpn2 = conpare.norm2();
system.out.println{”this is the 12 norm of the vector
compare' + cmpnz};
double vecn2 = vec.norm2();
System.out.println("this is th 12 norm of the other vector” + vecnzj;
double n2prod = cmpn2 * vecnz;
System.cut.println{"this is the product of the two 12 norms" + n2prod) !
double dprod = dotProduct{vec, compare);
System.out.println(
"this is the value returned from the dot product method" + dprod):;
double simindex = dpred / n2prod;
System.out.println{simindex);
return simindex;
]
/*I:
* performs the dot product of two vectors
*/
public double dotProduct (Matrix v, Matrix c) {
doubla product;
double dotproduct = 0;
for (int i = 0; i <= 54; i++) {
double velem = wv.get(i, 0):
double celem = c.get (i, 0};
product = velem * celem;
dotproduct = dotproduct + product;
)

return dotpreduct!;
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A.VILii NodeVector

package DIT.PeerReach.vector;

import Jama.*;
import java.io.*;

/*i—
* This class implements the interface PRVector, it is the vector representation
+ a Node within the system. The actual vector is a Jama one dimension natrix.
+* RBauthor Paul Stacey
*/

public class NodeVector implements PRVector, Serializable {

private Matrix centroid;
private int size;
/i-*
* Constructor
*/
publiec NodeVector{) {
}
/**
*  Constructor
* 4initialize the size of the matrix, at tprsent this is the size of the
* training set
*/
public NodeVector {Matrix cent} ({

centreid = cent;

H

/}ir
+* Returns the size of the vector/matrix
*/

public int getSize{} |

return size;

}

/k*
* Adds a zero to the vector at the specified point
*/

public veid addZero({int index) {

double zero = 0;
centroid.set{index, 0, zero);

I

/-l-i
* pdds a value to the vector at the specified peoint
*/

public veid addValue{double value, int index) {

centroid.set({index, 0, value);

!

/iri'
* Prints the NodeVector to screen
*/f

public void printVec() {

centreid.print (1, size);

}

/*i
*Returns the Jama Matrix wrapped by this class
*f

public Matrix getMatrix{) {

return centreid;

1

/ir*
* Compares a FileVector to this NodeVector
*/

public double compare{FileVector v) |
Matrix compare = v.getMatrix{};
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double cmpn2 = compare.norm2();
System.out.println("this is the 12 norm of the vector compare” + cmpn2);
double vecn? = centroid.norm2();
System,out.println{"this is th 12 norm of the other vector" + wvecn2);
double n2prod = cmpn2 * vecn2;
System.out.println(“*this is the product of the two 12 norms" + nZprod);
double dprod = dotProduct{centroid, compare);
System.out.println{
Uthis is the value returned from the dot product method" + dprod};

double simindex = dprod / n2prod;
System.out.println{simindex):
return simindex;

1

/ir*

* Ccompares a WodeVector to this NodeVector
*/

public double compare (NodeVector v} {
Matrix compare = v.getMatrix();
double cmpn? = compare.norm2();
System.out.println("this is the 12 norm of the vector compare" + cmpn2};
double vecn? = centroid.norm2({):
System.out.println(”this is th 12 norm of the other vector” + vecn2);
double n2prod = cmpn2 * wvecn2;
system.out.println{”"this is the product of the two 12 norms" + n2prod);
double dprod = dotProduct(centroid, compare) ;
System.out.println{

"this is the value returned from the dot product methed" + dprod};

double simindex = dprod / nZprod;
System.out.println(simindex};
return simindex;

}

/t\v
+ performs the dot product of two vectors
/
public double dotProduct(Matrix v, Matrix c) |
double product;
double dotproduct = 0;
for (int i = 0; i <= 54; i++) {
double velem = v.get (i, 0):
double celem = c.get{i, 0);
product = velem * celem;
dotproduct = dotproduct + product;
}

return dotproduct;

package DIT.PeerReach.vector;
impoxrt Jama.*;
Jr*
* This is an Interface te a class that is a vector representation of an object
* @author Paul Stacay
*/
public interface PRVector |
public void addZero{int index);
public void addvalue{double value, int index);
publie void printVec(}:

public Matrix getMatrixi();

public double compare (FileVector v
public double dotProduct (Matrix v, Matrix c);
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A.VILiii TrainingSet

package DIT.PeerReach.vector;

import java.util.*;

/**
This class implements the TrainingSet used in vector space modeling of files and
*  nodes
*
Bauther Paul Stacey
*/

public class TrainingSet {

private WrdWeightList wl = new WrdWeightList();
private String stoplist = "";

private Vector vector = new Vector();

private ArrayList stpfilelist = new ArraybList{);
private ArrayList stmdfilelList = new ArrayList();
private ArrayList removedwords = new ArrayList(};
private ArrayList stpList = naw ArrayList(};
private int stpIndx = 0;

private int fleIndz;

private int flesize;

private int stpsize;

private int initflesize;

/**
* This class implements the TrainingSet used to calculate vector space
* representations of files and nodes
&
*  @dauthor Paul Stacey
*f

public TrainingSet {ArrayList file, String stList, WrdweightList wwl) |

wl = wwil;

stopList = stList;

stpfileList = stopList(file, stopList);
stmdfileList = stemmer (stpfileList);
buildTraining$Set (file);

}

/**
* Returns an stemmed list of words of the arraulst al
*/

public ArrayList stemmer (ArrayList al) |{
ArrayList stL = new ArrayList({);
Stemmer st = naw Stemmer();
st.stemList (al};
stL = st.getStemmedList();
return stlL;
H
/**
* Returns the arraylist with stopwords removed
*/

public ArrayList stoplList{ArrayList file, String stoplist) |
boolean test = true;
flesize = file.size(); // get size of Lhe array
initflesize = flesize;
//read in stop list file and convert to a arraylist
InputReader ip = new InputReader{};
stpList = ip.getFile(stoplist); // read in stop list to arralist
stpsize = stplist.size(); //get size of array
//first element of stoparray list
for {int 3 = G; Jj <= stpsize - 1; J++) |
fleIndx = 0;
test = true;
Obrject stpElement = stplist.get{stpIndx);
String stpElem = stpElement.toString{):

while (test) {



Object fleElement = file,get(flelIndx);

String fleBlem = fleElement.toeString{};

int ans = fleElem.compareTe(stpElem);

// compares lexically if equal

if (ans == 0) {
Object removedsStrng = file,remove{fleIndx);
String remove = removedStrig.toStringl};
flesize = file.size();
removedwords.add (remove) ;

1

fleIndx++;

if (flesize - flelndx <= 0) !
test = false;

}
}
stpIndx++;
1
file.trimToSize ()
raturn file;
1
Vi
* Builds the trainingset
*/
public void buildTrainingSet (ArrayList filelist} {

Object word;

int arraysize = filelist.size{);
Hashiap tF = new HashiMap(arraysize};

fox (int 1 = G; 1 <= arraysize - 1; 1++) {

word = filelist.get(i);
boolean contain = vector.contains(word);

if {(ceontain == true) {

} alse |
vector. add{word)} ;
updateTrainingSet (word);

1
/**
* Updates the TrainingSet
=/
publie void updateTraining3et (Object word} {

wl.updateWrdWeightList {word);
System.out.println(”........ ... we are updating the word list!™);

A.VILiv VectorFactory

package DIT.PeerReach.vector;

import java.util.*;
/**

* Interface to a class that can create vector space representations
*

*  fauthor Paul Stacey
*/
public intexface VectorFactory {
public HashMap getTfidf (ArrayList tf);
public HashMap buildTf{ArrayList file}:

A.VILv VectorManager

package DIT.PeerReach.vector;
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impert java.util.”*;

import DIT.PeerReach.persistence.”;
import Jama.*;

,**
* Tnis class is the manager of the vector package
*
*  (@author Paul Stacey
*/

public class VectorManager ({

private ArrayList flevectorlist;
private int initcapacity = 300;
private ArraylList list = new ArrayList(}:
private HashMap wwwl = new HashMap(};
private Peraistentstore 5 = new PersistentStorel(};
private TrainingSet tset;
private VSHFileVectorFactory fileVector;
private String stoplist =
"C:feclipseZ/eclipse/workspace/masters/DIT/PeerReach/vector/van rijshergen stop
list.txt";
private WrdWeightlList wwl = new WrdWeightListi{);
private ArrayList fleVector = new ArrayList();
private int count = 0;
private String name =
private String path =
"C:/eclipse2/eclipse/workspace/masters/DIT/PeerReach/vector/";
private int countdown = 10;
private String countdwn = "building training set";
private NodeVector nvec = null;
public ArrayList getFile(String Path) |
InputReader reader = mnaw InputReader();
list = reader.getFile{Path);
return list;

nu,
;

/";*
* Build Training Set
*
*/
public void buildTrainingSet () {
for (int i = 0; 1 <= 10; i++} [
Integer cnt = new Integer (count);
name = cat.toString{};
String file = path + name + ".txt";
//read test file into an array list of words
fleVector = getFile{file};
//construct the file vector
//Heed to change this design, too slow
tset = new TrainingSet(fleVector, stoplist, wwl);
count++;
System.out.println{countdwn + "\n" + countdown);
countdown—-;
countdwn = "';
]
s.WriteObject(wwl, "trainingset'};
System.cut.printin("the traininig set has heen saved"):
}
/i-i
* Read the hard saved training set and retrun it as type WrdWeightList
*

*/

public WrdWeightList readTrainingSet () {
WrdWeightList wrdwl = (WrdWeightList} s.readObject{"trainingset'};
return wrdwl;
}
/*'ir
¥  puilds HodeVector from the FileVectors of the saved files
*
*/
publiec void buildiodeVector () {



flevectorlist = new ArrayList();
Matrix centroid = null;
count = 0;
WrdWeightList wrdwl = readTrainingSet();
foxr {int i = 0; 1 <= 10; i++) {
Integer cntnrame = naw Inteder (countj;
3tring fname = cntname.toString(};
String filename = path + fname + ".txt";
fleVector = getFile{filenane);
HashMap wrddocfrgset = wrdwi.getHashMap{);
Arraylist trainwrdst = wrdwl.toArrayList(}:
int wwlsize = trainwrdst.size(}:
fileVector = new VSMFileVectorFactory{fleVector, stoplist,
wrdwl) ;
System.ocut.println{"We are now building the file vectors!"):;
FileVector fVector = fileVector.getFileVector();
s.WwriteObject{fVector, fname);
flevectorlist.add(fVector);
System.cut.println("filevector added" + flevectorlist);
count ++;

1

int size = flevectorlist.size();

for (imt 1 = 0; i <= size - 1; it+t+) |
Object fv = flevectorlist.get(i};
FileVector fvwv = (FileVector) fvw;

int vsize = fvv.getSizel();
System.out.printin("size of matrix is
System.out.printin("File Vectox™ + fww};
Matrix vector = fwv.getMatrix();
if (i == 0} {

centroid = vector;

+ vsize};

1
if (i 1= 0} (
centroid = centreid.plus{vector};
H
)

nvec = new HodeVector (centroid):
s.writedbject (nvec, "HodeVector");
1
/}*
* Returh NeodeVector, reads it from the persistent storage
-
*/
public NodeVector getHodeVector() {

NodeVector savedNvec = (NodeVector) s.readObject ("NodeVector");
raturn savedNvec;

A.ViLvi VSMFileVectorFactory

package DIT, PeerReach.vector;
import java.util.*;

import DIT.PeerReach.persistence.*;

/*A—
* This class provides methods of building vector representaticns of Objects
* Q@author Paul Stacey
*/

public elass VSMHFileVectorFactory implements VectorFactory |

private int stpIndx = 0;

private int fleIndx;

private int flesize;

private int stpsize;

private int initflesize;

private ArraylList tf = new ArrayLast():

private ArrayList fileList = new ArrayList();
private ArrayList stmdfilelist = new ArrayList(};
private ArrayList stpfileList = new ArrayList();
private ArraylList stplist = new ArrayList():



private ArrayList removedwords = naew ArrayList{):
private HashMap termFrequency = new HashMapi();

private HashMap training = new HashMap{):;

private String stoplist = "";

private FileVector fleVector;

private FilevVector fileVector = new FileVector{};
private PersistentStore store = new PersistentStore();

/*
* Constructor
* Initialises the class variables

*

*/

public V5MFileVectorFactory({
ArrayList file,
String stList,
WrdWeightList wwl) {
stopList = stlist;
fileList = file;
stpfilelist = stopList(filelist, stopList];
stmdfileList = stemmer(stpfilelist);
System.out.println("Building the term-frequncy table and updating the
training set this may take a while please wait!\n"};
termFrequency = getTfidf (stmdfiieList);
fileVector = buildVector (wwl, termFrequency);

}

public FileVector getFileVector() |
raturn fileVector;
1
/iar
* This method instantiates an object that implements a
* stemming algorithm to stem the words with the file

*

*/
public ArraylList stemmer (ArrayList al) f

ArrayList stL = new ArrayList();
Stemmer st = new Stemmer{;;
st.stemlist(al);
stL = st.getStemmedList();
return stL;
H
/;*
* This method removes all the stoplist words from the file
* a the stop list can be easily changed and passed to this method
*
*/
public ArrayList stoplist(ArrayList file, String stoplist) |

boolean test = true;
flesize = file.size(); // get size of the array
initflesize = flesize;
//read in stop list file and convert to a arraylist
InputReader ip = new InputReader();
stpList = ip.getFile{stoplist); // read in stop list teo arralist
stpsize = stpList.size{}; //get size of array
//first element of stoparray list
for (int j = 0; 3 <= stpsize - 1; J++} |
fleIndx = 0;
test = true;
Chject stpElement = stpList.get{stplndx);
5tring stpElem = stpElement.toltring():;
while {test) (
Ohject fleElement = file.get(fleIndx);
String fleElem = fleElement.toString();
int ans = fleElem.compareTo(stpElem);
// compares lexically if equal this may not be what we
//want, check!
if (ans == 0) {
Chject removedStrng = file.remove (flelIndx):
String remove = removedString.toString{};
flesize = file.size(});
removedwords. add (remove) ;
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fleIndx++;
if {(flesize - flelIndx <= G) {
test = False;

}
}
stpIndx++;
]
file.trimTosizel():
raturn file;

H

/*
* tethod that returns the tf-14f representation of the file
*/

public Hashtlap getTfidf (ArrayList cf) |

HashMap test = buildTf(tf);
return test;

}

// buildTf is quite slow, there is definitely room to speed up this algorithm,
f/review latter
public Hashbap buildTf{ArrayList file} |{

tf = file;

int numOccour = 0;

Object searchOb;

Object search = null;

int arraysize = tf.size();
HashMap tF = new HashMap{arraysizej;
foxr (int 1 = 0; 1 <= arraysize - 1; 1i++} |{

numOccour = 0

searchGCk = tf.get{i});

for (imt j = 0; §j <= arraysize - 1l; Jj++) {
search = tf.get(3);
String searchl = searchOb.tostring():

String search? = search.toString(};
int compare = searchl.compareTo{search2):
if {(compare == 0} {

num@ccour = numOccour + 1;

]

Integer numOce = new Integer {(numGccour);
boolean contain = tF.containsKey(searchOb):
if {contain) |

} else |

1
Object x = tF,put{searchfb, numbcc):
//recheck positioning of this update, may have performance
//implicatiens
}
int size = tF.size();
//System.out.println{"the size of the idf is ="+ size};
return tF;
H
/i*
* B8uilds a vector given the training set and a term frequency list

*
*/
public FileVector buildVector (WrdWeightList training, HashMap termFreq) |

int N = 10;
Vector dict = training.getDictionary{};
int size = dict.sizel);
HashMap wrddocfregset = training.getHashMap():
ArrayList trainwrdset = training.toArrayListi};
fleVector = new FileVector{size):
for {int i = 0; 1 <= size - 1; i++4) |
Cbject term = trainwrdset.get(i);
Integer docfi = (Integer) wrddocfregset.get{term);
double dfi = docfi.doubleValue():
boolaan contains = termfFreg.centalnsKey(term);
if {contains) {



Integer trmfreq = (Integer) termFreq.get{term};
double tfreg = trmfreqg.doubleValuel}:

double vecterm = tfreg * Math.log(N / dfi);
fleVector.addvValue {vecterm, 1i};

i else |
fleVector.addZerc(1};

}

return fleVector;

A VILvii VSMStemmer

package DIT.PeerReach.vector;
import java.util.*;

/k*
* An Interface to a class that implements a stemming algorithm

* @author Paul Staceay
*/

public interface VSMStemmer |
publie void stemList (ArrayList al);

publiec ArrayList getStemmedList();
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Appendix B

This Appendix lists the m-files written in the initial experiments on Vector Space
modeling techniques detailed in section 6.1.1. Three m-files were programmed to realise

the experiment.

B.1. M-File 1

% Create an array tc store results
ext = '.txt';}
resultsarray = [}

zRead in 1000 mest commen english words
common = textread!'l000mostcommonEnglwords.txt','=s', 'delimiter','\n ', 'whitespace',
R
COMMCN = upper (common};
commonlen = length{commen);
repeat = 1;
for repeat = 1:3;
i= 1;
counter = 1i;
doccount=textread{ 'doccount.txt', '*s', 'delimiter’', '\n', "whitespace',' '};
docpointer = 1;
5 = length({doccount);
for decpeinter = 1:8
if docpointer == 1
docnum = 'one'
elseif docpointer == 2
docnum = 'two'
elseif docpeointer == 3
docnum = 'thr'
elseif docpeinter == 4
docnum = 'for'
elseif docpointer == 5
docnum = 'fiv’
elseif docpointer == 6
docnum = 'six’
elseif docpointer == 7
docnum = 'sev'
elseif docpointer == 8
docnum = 'eig'
elseif docpointer == 9
docnum = 'nin’
elseif docpeinter == 10
docnum = 'ten'
elseif docpointer == 11
docnum = 'elv'
elseif docpointer == 12
docnum = *twl'
elseif docpointer == 13
docnum = ‘tur'
elseif docpecinter == 14
docnum = *frt'
else
decnum = "£it’
end
doc = doccounti{docpointer};
doc = char (doc);
document = (doc,ext];

% Create cell array by reading in the txt file
file = textread{document, '%s', 'delimiter','\n ( } . , " , ','whitespace',' '}:
* Converts all text to upper case because Matlab is case sensitive
file = upperi{file);
¥ Extract all common words
for counter = l:commonlen
word = common{counter};
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cemmonmatch = strmatch (word, file, 'exact');
file (commonmacch)= "'"';
counter = counter +1;

end

: get the length of the cell array
1 =1;
L ing2str{l);
y = length{file):

% (Create wvariable cellnum and set it equal to 1
cellnum = 1;
ri= 1;
j= 1;

for loop to read all elements of cell array and find out how may
times they occur

for cellnum = l:y;
Read element corresponding to cellnum of %cell array

o

N

% = file{cellnum};
X = char(x);
% Compare % to elements in array to see if it exists, if not add it
i to array
L = strmatch(X,resultsarray, 'exact'};

RAlen = length(resultsarray}:;
p = length(k};
if p == 0;
resultsarrayf{1i,]} = X}
resultsarrayf{i,j+2} = L;

i Do a str match on file to see how many times X occurs in document
match = strmatchix, file, 'exact'};
matchsize = length (match);
MATCHSIZE = int2str (matchsize;};

% store matchsize 1in array ;
resuitsarray(i,j+1} = MATCHSIZE;
resuitsarray{i, j+3}= docnum;

i = i+l;
elseif k > RAlen
resultsarray{i,j} = ¥;
resultsarray{i,j+2} = L;

% Do a str match on file to see how many times x occurs in document
match = strmatch(x, file, 'exact’);
matchsize = length{match]);
MATCHSTZE = int2str{matchsize);
% Store matchsize in array
resultsarray{i,j+1} = MATCHSIZE;
resultsarray{i, j+3}= docnum;
i= 1+1;
else

$If it is in the array already and occurs in the new document we iwant to

and increment the number of times it has *cccurred
matchl = strmatch({x,resultsarray, 'exact'};
matchl = matchl(1);
matchN = resultsarray(matchl, j+3);
MATCHN = char {(matchi):

if MATCHN == deocnum
celinum = cellnum +1;
else

match? = strmatchi{z,file, 'exact'}:
matchsize = length{match?);
m = resultsarray(matchl, Jj+1};
orgmatch = char(m);
orgmatch = str2num{orgmatch};
orgmatch = orgmatch + matchsize;
MATCHSIZE = intZ2str (orgmatch);
resultsarray[matchl, j+1} = MATCHSIZE;
h = resultsarrayi{matchl, J+2):
H = char(h):
H = strZnum{H};
H = H+1;
H = intZstr{H);

resultsarrayf{matchl, j+2} = H;
resultsarray{matchl, j+3} = docnum;
end
end
resultsarray;
end
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docpeinter = docpointer+l;
end
repeat = repeat + 1;
end
save resultsarray
vectorconstruct

B.II M-File 2

% Program to calculate the wvector representation of a document given * an already
constructed array of words

% load in new text doc

file = textread{'ld.txt’, "%s', 'delimiter','\n', ’whitespace',"' ');
len = length{resultsarrayt}:
3 =1;
vec = zeros(len,l};
for 1 = l:len;
i
3 read first line of results array
¥ = resultsarxay(i);

» does doc contain this word?
match = strmatchix, file, 'exact');

p = length(match);
if == 0;
~ noe? -> add zero to vector
wvec{j, 1) = 2 ;
% yes? get frequency multiply by log(N/dfi)
else
freq = lengthimatch);
N = resultsarray(i,3};
N = char({N);
N = strZnumi{N);
afi = resultsarray(i,2);
afi char (dfi};
dfi = str2num{dfi);
term = freg*log{N/dfi);

vec({j,l) = term;

j = j+l; % increment vector pointer

i = i+l; * increment pointer in resultsarray
end

end
vecnew = vec;

B.I11. M-File 3

% program to calculate the vector Tepresentation of a docwment given

% an already constructed array of words load in new text doc

ext = '.txt';
docpointer = 1;

for docpoint = 1:8

doc = doccount {docpointer};
doc = char {doc};
document = {doc,ext];

file = textread(document,'ss', 'delimiter', '\n', 'whitespace'," ')’
len = length{resultsarray);

j =1;

vec = zeros(len,1l};

for i = l:len;

%+ read first line of results array
X = resultsarray(i);
% does doc contain this word?
match = strmateh(x, file, "exact');
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p = length{match};

if p == O;
= no? -> add zero to vector
vec(j,l) = 2 ;
: yes? get freguency, multiply by log(N/dfi)
else
freq = length(match};
H = resultsarray{i,3);
N = char (H);
N = str2num(N);
dfi = resultsarray(x,2);?
dfi = char(dfi};
gfi = str2num{dfi);
term = freq*log(N/dfi);

vec{j,l) = term;
j = j+1; % increment vector pointer
i = i+l; % increment peointer in resultsarray

end
end

It
—

if docpeinter =
vecl = vec

elseif docpointer == 2
vec?Z = vec

elseif decpointer == 3
vec3 = vec

elseif docpointer == 4
vecd = vec

elseif docpointer == 5
vech = vec

elseif docpointer == 6
vech = vec

elseif docpointer == 7
vecl = vec

elseif docpointer == 8
vec8 = vec

eiseif docpointer == 98
vecd = vec

elseif docpointer == 10
wvecl0 = vec

elseif docpointer == 11
vecll = vec

elseif docpointer == 12
vecl2 = wvec

elseif docpointer == 13
vecl3d = vec

elseif docpointer == 14
vecld = wvec

else
vecld = vec

end

tvecl = vec
docpointer = decpeinter + 1;
end

save vecl
save vec?
save vec3l
save vecd
save vecH
save Vecbt
save vecT
save vecH
save vec9
save vecld
save vecll
save veclZ
save vecl3
save vecl4
save wecl5



Appendix C

This Appendix contains the java code written to realise the simulator. The
Appendix only lists two classes, Simulation and PeerReachNode. These two classes are

the main classes of interest within the simulator.

C.1. Package DIT.PeerReach.simulator

C.1.i Simulation

package DIT.PeerReach.simulator;

import java.util.ArrayList;

import java.util.Date;

import java.util.Hashtable;

import java.util.LinkedList;
import java.util.Random;

import drecl.comp.Component;

import drcl.comp.Port;

import drcl.comp.Util;

import drcl.sim.event.SESimulator;
import drcl.data.DoubleOb3;
import drcl.comp.teol.Plotter;
import DIT.PeerReach.vector.NodeVector;

/4-*
+# This is the main simulation class, this class sets up the
* simulation parameters and variables. The plotter is also
configured within this class to + putput simulation data
* @author Paul Stacey
“/

public class Simulation extends Component {

private Plotter plot;

144 number of nodes a node can create links with
private int communityCennectivity = 4;

private double queryHops plot = 0;

private double queryHops plotl = 0;

private int numberofNodes;

private int cat = 8;

public static final int DESCRIPTOR_ID = 0

private ConfigManager configManager;

privatae double finishTime = T1641000,17365;

public int totalNoOfFiles;

public static final int SOURCE = 1;
public static final int QUERY = 2;
public static final int QUERY_HIT = 3;
private Port forkPort:

private Port commandPorts([};

private Port plotterPort;

private Port plotterPortl;

private Port thisPlotterPort;

private Port thisPlotterPortl;
private PeerReachNode[} nodes;

public static Hashtable fileHashtable;
public static Hashtable confusionHashtable;
private Connection(] connections;
private Network network;

private ArraylList bandwidthhrray;
private SESimulator runtime;

private int descriptorIbDCounter;
private int satisfiedConnectivity = 0;
private int totalConnected = 07
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private boolean endl = false;
private boolean end? = false;
private int hits = 0;
private double hitTime;
long startTimeStamp;
/*J«
* Contructor
*
* Sets up simulation parameters
*f
public Simulation(String configFilesPath, int numberNodes) |
System.out.println{"starting simulation™}:
System,out.println{"loading cenfiguration files"};
nunbercfNodes = numberhlodes;
plot = naw Plotter({};
// Setting up the Rendezvous points
// This bypasses the use of Pastry for simulation
// purposes
for (dint i = 1; i <= cat; i++) |
RendezVous RV = naw RendezVous (};
integer catnum = new Integer(i);
String catNumber = catnum.toString();
RV.storeObject ("C" + catNumber};
}

configlanager = new ConfigManager (configFilesPath, nunberofiodes) ;

System.out.println{"initialising simulator"};
//initialise datastructures

nodes = new PeerReachNode (numbercfNodes]:;
runtime = naw SESinulator(};

fileHashtable = new Hashtablel();
confusionHashtable = new Hashtable{):
commandPorts = new Port[numbercfNodes];
connections = naw Connection[numberofNodes];
forkPort = addForkPort("forkfort");
createTopology (configlanager);

network = new Network{numberofNodes):
setConnections (hetwork});

Util.setRuntime (this, runtime);
Util.setRuntime {network, runtime):;

//set up the plotter

Port plotPortl = new Port();

Port plotPort2 = new Port(});

plotterPort = plot.addPort(plotPortl, "0", "ory;
plotterPortl = plot.addPort (plotPortz, "0%, "1"};
thisPlotterPort = addPort("PlotterPort"):;
thisPlotterPort.connect (plotterPort);
thisPlotterPortl = addPort{"PlotterPortl”);
thisPlotterPortl.connect (plotterPortl);
Util.setRuntime{plot, runtime);
descriptorIDCounter = 0;

/ivi’
* Method that builds the topology or the links between nodes
*/

private void createTopology(CenfigManagex configianager) {

int connectivigy;
Random random = new Random{System.currentTimeMillis());

TopologyConfig topconf = confignanager.getTopoloquonfiguration():

Arraylist nodevVectorlist = confighanager.getNodeVectorList ()

Hashtable nodeVectortcoNodeIdList =
configManager.getNodeVectortoNodeIdList ()

HedeVector currentNodeVector;

NodeVector currenthvV;

NodeVector currentprunedNodeVector;

NodeVector currentprunediodeVectorl;

ArrayList neighbourNodeVectorlist = null;

int neighbourID = 0O;

int neighbor;

//set up random links between nodes

for {int i = 0; i < numberofNodes; i++) |
PeerReachNode node = new PeerReachNode{{int} i,
nodes{i] = node;
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Util.setRuntime {node, runtime);
commandPorts{i] = addPort{"commandPort" + i}/
commandPorts[i] .connect {node.getPort ("commandPort™));
}
//Set up node links from the rendezvous points
for !int i = 0; i < numberofNodes; i++) |
peerReachlode currentNede = nodes(i];
neighbourlodeVectorlist = new ArrayList(};
LinkedList currentNeighborList =
configHanager.getTopologyConfiguration().getPeerList(i);
LinkedList prunedNeigbourList = new LinkedList () ;
LinkedList randomiieigbourList = new LinkedList(};
int(] temp_prunedNeigbourList;
//need to prune list, max 4
Integer{] neighborArray =
{Integer[}) currentiNeighborList. toArray {new Integer [0]}};
//setup randem node link topclogy
Random generator = naw Random(} ;
for {(int x = 0; x < 3; x++) |
int gnode = generator.nextInt (numberciNodes);
randomNeigbourList.addLast {naw Integer {gnode) };
H
currentihode. setRandomieighborList (randomieigbourList);
for (int j = 0; j < randomNeighourList.size{}; j++) (
neighbor = ((Integer)
{randomteigbourList.get{j})).intValue(};
PeerReachNode neighborNode = nodes [neirghbor};
currentNode. connectHessageRouteTo {(neighborNode) ;

}
//setting up the network topology
for {int 3 = 0; j < currentNeighborList.size{}; i+ |

neighbourID = neighborArray(3].intvalue();
if (prunedNeigbourList.contains(new Integer (neighbourIb))}

System.out.println{"neighbour already registered");

} else if (neighbourlID == i) [
system.out.println("Cant connect to self");
} else |
currentiodeVector =
(NodeVector)

nodeVectorlist.get (neighbourIiD);
neighbourNodeVectorlist.add(currentNodeVector);
prunedieigbourList.addLast { (new
Integer (neighbourID})};
System.out.printlni{
"This is the pruned list" +
prunedieigbourList);
}
if {prunedNeigbourList.size{) >= communityConnectivity) |
break;
1
}
currentﬂode.setHeighbourNodeVectorlist(neighbourNodeVectorlist);
currentHodE.setHodeVectortoNodeIDTable{nodeVectortoNodeIdList);
currentNode.setNeighborList (prunedieigbourfist);
//Set up the cmessage connection routes
for (int j = 0; ] < prunedNeigbourList.size(}; BRI
neighbor = ((Integer)
{prunedNeiqbourList.get(j)]).intValue():
PeerReachNode neighborNode = nodes [neighbor];
currentNode . connectiessageRouteTo (neighborNode) ;

}
i
}
/*i’
+ Set the connections within the Network, this connects all the necessary ports
/
private void setConnections (Network network) |
for (int i = 0; i < numberofNodes; it++) |
int inBandwidth =

configtanager
.getNodesConfiguration ()
.getNodeConfiguration{i)
.getInBandwidth{};
int outBandwidth =



configlanager
.getNodesConfiguration()
.getNodeConfiguration (i)
.getOutBandwidth();
Connection connection =
new Connection({int) i, inBandwidth, outBandwidth);
connections[i]l = connection;
peerReachiode currentNode = nodes([i};
currentNode.getPort("connection?ort").connect(
connection.getPort ("nodePort™));
currentNode.getPort("connectionEventPort"}.connect(
connection.getPort ("nodeEventPort™));
connection.getPort{"networkPort").Connect(
network.get?ort("nodeConnectionPort“ + i)}
connection.get?ort("networkEventPort“).connect(
network.getPort ("nodeConnectionBventPort” + i));
Util.setRuntime{connection, runtime};

¥

/*é

+ Method to return a reference to the configuration manager
*/

public Configllanager getConfighlanager{j {
return this.confighlanager;

H

/k*
+ Method te return a reference to the PeerReachNode with id 1
*/
public PeerReachlcde getNode (int i} |
return nodes1]:
}
/**
+ Method that returns the number of nodes currently active in the system
*f
public int getNumberoffiodes(} {
return numberofNodes;

}
/‘\-r
* Method that returns the next descriptor Id
*/
public int getWextDescriptorID{) |
return descriptorIDCounter++;

}
/ici’

* Method, this is the contract that describes the behaviour of this component,
« data arriving on the simulations ports is handled within this method
*
/
protectad void process(Object data, Port inPort) {
if {data instanceof String) [
if (data.equals("START_SIHULATION“)) {
startSimulation{);
forkAt (forkPort, "END SIMULATION", finishTime);
startTimeStamp = {(new Date()).getTime{);
} else if {data.equals("END‘SIMULATION“)) {
EndSimulation(};
System.exit (3] ;

}
/r*
+ Methed, starts the simulation and runs it until finishTime is reached.
* The time unit of finishTime is in second.
*/
publie veoid start() |
GlobalVariakles.start {};
Util.injeCt("STRRT_SIHULATION", forkPort);
}
/**
+ Method Lo update the plot when any relevant data is produced
*/
public void updatePlot (String type) {
System.out.println{"updating plotter™);
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long currentSimTime = runtime.getWaliTimeElapsed ()

//update the relevant plot

if {type == "gueryl" & endl == false) |{
System.out.printin("Updating plot™};
DoubleDbj testset = new DoubleChjl);
queryHops plot = queryHoeps_plet + 1;
testaet.setValue (gqueryHops_plot);
send(thisPlotterPort, testset, (double) 0.0);
plot.show{0);

}

//update the relevant plot

if (type == "query2" & end2 == false) {
DoubleObj testsetl = new DoubleOb] (1} ;
gueryHops_plotl = gueryHops plotl + 1;
testseti.setValue{queryHops_plotl);
send{thisPlotterPortl, testsetl, {double) 0.0);
plot.show(0};

)
/**
# Method to keep track of the number of hits are returned from query 1
=/
public void numberHitsl({) |
hits = hits + 1;
if (hits == 3} {

endl = true; //finishes plotl
}
i
/**
+ Method to keep track of the number of hits are returned from guery 2
*/

public void numberHitsZ () {
hits = hits + L1;
if (hats == 3} {
end2 = true; //finishes plet 2

}

/+*

» mMethod that initiates the actual simulation, called when the set up has been
done

*f

private void startSimulation{) {
for {(int i = 0;
i< configHanager.getEventsConfiguration().getNoOvaents();
i++)y |
EventConfig eventConfig =

Configmanager.getEventsConfiquration().getEventConfiguration(i);

String acticn = eventConfig.getAction():

if (action.equals{"QUERY")} {

System.out.printin(
" quexry time="

eventConfig.getIssueTime(}
" node="
eventConfig.getNodeID ()
" fileID = "

+ eventConfig.getActionParameterID()};
QueryEvent queryEvent =

new Quervaent(eventConfig.getnctionParameterID()}:

+ + o+ +

sendAt |
commandPorts [ (int) eventConfig.getNadeID{)],
queryEvent,
{double) {eventConfig.getIssueTime(})};
}
sendAt {
commandPorts [ {int) eventConfig.getNodelD()},
action,
{doubla) (eventConfig.getIssueTime()});

/**
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+ Method, ends simulation, called when the finishtime has bheen reached
*/
private void endSimulation() {
System.out.println{"Exiting NOW");
printTopelogy();
double avyg = getAvgNeighbour();
System.out.println('"the average neighour size is" + avy);
plot.showAll();
// a wait for loop to give the plotter time to be displayed
for (imnt f = 0; f <= 1000000000; f++);

/i*
* Method, Prints the simulation topology
*/
public void printTopology () {
gystem.out.println("topolegy:"};
for (int i = 0; i < nodes.length; i++) {
PeerReachiode node = nodes[1];
System.out.println(" node: " + i};
LinkedList neighborList = node.getNeighborList(};
Integexr [} neighbordrray =
(Integer []}) neighborList.toArray(new Integer [D]);
string neighbors = "";
for (imt 3 = 0; j < neighborArray.length; J++) A
neighbors += " " + neighborArray([]]};
]
System.out.printin(” neighbors:" + neighbors);
Connection connection = connections(i);
System.out.println(
" bandwidth{in/out): "
+ connection.getIinBandwidthi()
+ I!/'l
+ connection.getOutBandwidth()):
}
System.out.println{
"this is the number of hits"
hits
"it took"
hitTime
"to get the first hit"):

o+

]
/ir#
* Method, calculates the average size of the nodes community tables
*/
public double getAvgieighbour() {
ArrayList neighboursizes = new ArrayList{);
int tot = 0;
double avgium;
int numMeighbours:;
for (int i = 0; i < neodes.length; i++) |
peerReachNode node = nedesii);
LinkedList neighborList = node.getNeighborList():
Integer[] neighborhArray =
{Integer(]) neighborList.toArray{new Integer (0]},
numdeighpbours = neighborArray.length;
neighbourSizes.add (i, new Integer (numNeighbours) )
]

for (int 7 = 0; 3 < neighbourSizes.size(); Jj++) {

if (73 == 0) {
tot = ((Integer) neighbourSizes.get (})) .intValue(});
1 else {
tot = tot + {(Integer) neighbourSizes.get(]j)).intValue(};

}
}
avgNum = tot / neighbourSizes.sizel];
return avghum;

H

/ari-
* Main method
*

*/

public static veid main(String args[)) {
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string configFilesPath = "C:/config/";

simulation simulation = new Simulation{configFilesPath,

simulation.starc();

C.Lii PeerReachNode

package DIT.PeerReach.simulator;

import
import
impert
import
import
import
import
import

/**

java.util.ArrayList;
java.util,Hashtable;
java.util.LinkedList;
java.util.Random;
DIT.PeerReach.vector.FileVector;
DIT.PeerReach.vector,NodeVector;
DIT.PeerReach.persistence.*;
drcl.comp. Port;

* Represents the community level PeerReach tode

*

* @auther Paul Stacey

*/

public

class PeerReachNode extends Node |

private int nodelD;

private Random rand = new Random{);
private int connectivity;

private String fileMatchingPolicy:
private int tC1;

private int routingTableSize;
private int hostCacheSize;

10}

private int maxUploads; //need to use this in the upload section
private int maxDownloads; //need to use this in the download section

private Simulation simulation;

private NodeConfig nodeConfig;

private HodeVector nodeVector;

private int{i () routingTable;

private int insertPos; // for routingTable
private int hostCache[];

private ArrayList neighbourNodeVectorlist;
private Hashtable nodevecteortoNodeIdList;
private Arraylist nodeldHintList;

private LinkedlList communityList;

private LinkedList randomNeighbourlist;

private int numHints = 4; //number of community nodes to forward

private int[] FileVectorList;

private int[] randomiodeList;

private float simMetric;

private Port commandPort;

ptivate boolean firstQueryHitReceived;
private int availableConnectivity;
private long speed;

private boolean active;

private PersistentStore s = new PersistentStore();
private String path = "C:/config/";
private String catl;

private double filesimMetric = 0.3/

private String cat2;

/**
* Constructor
*

+ Initialises node variables

=/

public PeerReachNode (int nodelD, Random randem, Simulation simulation)

super (nodeID, random)/
this.nedeID = nodelD;
this.simulation = simulation:

149

to.



nodecenfig =
simulation
.getConfigianager (}
.getNodesConfiguration(}
.getNodeConfiguration{
{int) this.ncdelID);
connectivity = nodeConfig.getMaxConmectivity(};
FileVectorList = nodeConfig.getFileVectorList();
catl = nodeCenfig.getCatl{);
cat?2 = nodeConfig.getCatl{};
nodeVector = nodeConfig.getNodeVector();
trl = nodeConfig.getPingTTL ()
routingTableSize = nodeConfig.getRoutingTableSize (]
hostCacheSize = routingTableSize;
active = nodeConfig.getActivel();
availableConnectivity = connectivity;
communityList = new LinkedList({);
insertPos = 0;
initRoutingTablel{);
commandPort = this.addPort ("commandPort");
firstQueryHitReceived = false;
}
/*k
* Returns the list of node Ids of nodes directly
+* connected to this node
=/

publie Integer (] getNeighbors({) {
return (Integer{]) communityList.toArray{new Integer [Q));

}

+# Sets up a list of nodes and their asociated vectors
*/

public wvoid setNeighbourNodeVectorlist(ArrayList avvectorList) |
neighbourNodeVectorlist = nvvectorList;

1

/t*

+ Sets up a list of nodes and their asociated vectors

*/

public void setNodeVectortoNodeIDTable (Hashtable nedIdtoNodevVector)
nodeVectortoNodeTdList = nodIdtoNodeVector;

H

/*f

* Returns a list of handles to nodes ceohectedto this node

=/

public LinkedList getdNeighborList({) {
raturn communityList;

}

/**

+ Sets the community tables for this node

*/

public void setNeighborList(LinkedList list) |
communityList = list;

}

/k*

* Sets up the randomly connected neighbour tables

=/

public void setRandomNeighborList (LinkedList randomlist) {
randomNeighbourList = randomList;

t

/**

* Initiates the routing tabkle

*/

private void initRoutingTable () [
routingTable = new int(routingTableSize] {2};
for (int i = 0; i < routingTableSize; i++) |

routingTable[i][Simulation.DESCRIPTOR_ID} = ~1;

}
/i*
* Adds new route to the routing table



*/
private void insertRoute(int messageDescripterID, int sourcelD) {
routingTable[insertPos][Simulation.DESCRIPTORiID] = messageDescriptorID;

routingTable[insertPos][simulation.SOURCE] = sourcelD;
insertPos = (int) (4+insertPos % routingTableSize);

}

/ii

* Checks if messageDescriptorID is present

*/

private boolean hasRoute{int messageDescriptorID} |
for (int i = 0; i < routingTableSize; i++) |
if (routingTable[i}[Simulation.DESCRIPTOR_ID]
== messageDescripterID) |
return truea;
}
1

raturn false;

t
/*k

+ gearches for files similar to searchVector

s/

public bkoolean searchFilel {(FileVector searchvector) {
boolean hit = false;

for (int i = 0; 1 < FileVectorList.length; i++4) [
int file = FileVectorList[il:
f/read in file

FileVector fv =
{FileVector) s.readOhject{path + w4 ocatl + "/" o+ file);

double result = fv.compare{searchVector};
if (result >= filesimMetric} {
hit = true;

simulation.numberHitsl ()

}

System.out.println{"Ho matching files forwarding guexry");
raturn hit;

}

* &
* searches for files similar to searchVector
*/

public boolean searchFile2({FileVector searchVector) |
boolaan hit = false;

for {(int i = 0; 1 < FileVectorList.length; i1++) |
int file = FileVectorList(i}:
//read in file

FileVector fv =
{(FileVector) s.readObject{path + "/" + catl + "/" + file};

double result = fv.compare{searchVector};
if {(result »= filesimiMetric} |{
hit = true;

simulation.numberHits2 ()

}

System,out.println{"No matching files forwarding query”};
return hit;

}
/**
* The J-Sim process, data srrives through this nodes port
* into this method,
* this is the contract of this component
*/
protected void process{Object data, Port inPort) {
//System.out.println{"received something in the node");
if (inPort == commandPort) |
System.out.println("received on command pert®};
//received a command from Simulation
if (data instanceof QueryEvent) |
int fileID = {(QueryEvent) data) .getEventParameterID () ;

if {fileID == 1) {



generateQuery{filelD);
} else if (filelD == 2) {
generateQueryRandom(£filelID)

}

} else if (inPort == connectionPort})
System,out.println{"received on the connection port");
if (data instanceof ProtocolPacket) |

ProtocolPacket inPacket = {ProtocolPacket) data;
receiveProtocolPacket ( (ProtocolPacket) data);
Query query = {Query) inPacket;

int type = query.getFileld(};
System.out.println{
"the type of the guery that has arrived is" +
type)
if (type == 1) {
processQuery (query);
System.out.printin(
"received a query for community based
approach....now processing”);
} else if (type == 2) {
System.out.println{
“received a query for random based
approach....now processing”};
processQueryRandom{query) ;

]

} else [
System.out.println{”sending to super node"};
super.process {(data, inPort);

}

/t+

* Process a guery over random node links

-/

private void processQueryRandom(Query query) |

simulation.updatePlot ("query2");

if {!hasRoute (query.getDescriptorID()}) {
insertRoute (query.getDescriptoriD(}, query.getSenderID(});
FileVector searchCriteria = query.getSearchCriterias(};

if (query.getTTL({) > 1) [
relayQueryRandom(guery);

J

boolean hit = searchFileZ{searchCriteria);

/**
* Return the id of this node
*/
public int getNodeId{) {
return nodelD;

H
/**

* Return the list of nodes this node is randemly connected to
*/

private int[] getRandomNedeIdlist () |

randomNodeList = new int[randomNeighbourList.sizel}];
for (int i = 0; i < randomNeighbourList.size(); i++} {

Integer randomnode = (Integer) randomNeighbourList.get (i)
int node = randomnede.intValue();
randomilodelist[i] = node;

H

return randcmilodeList;
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+ Return best nodes to forward search query to

s
private ArrayList getHint {FileVector searchVec) {

ArrayList nodeVectorHintList = new ArrayList{):
ArrayList similarityList = new ArrayList{):
ArrayList closestHodeVectorList = new ArrayList{);
for (int i = 0; i < neighbourNodeVectorlist.size(); i++) |
NodeVector currentNodeVector =
{NodeVector) neighbourNodeVectorlist.get(i};
//convert searchvec to a nodeVector vector to comapre both
//NodeVector currentSearchVector = new
NodeVector (searchVec.getMatrix());
double simmetric = currentNodeVector.compare(searchVec});
nodeVectordintList.add{i, currentModeVector});
similarityList.add(i, new Double{simmetric)}:
if (i > 2y {
for {int j = 0; 3 <= 2; j++) |
double currentSimMetric =
[ {Double}
similarityList.get{j)).doubleValue();
if (simmetric > currentSimMetr:ic) |
nodeVectorHintList.add (i,
currentModeVector);

!
]
for {int j = 0; 3 <= 2; 3++) |
NodeVector closestNodeVector =
{(HodeVector} nodeVectorHintList.get(J}:
closestNodeVectorList.add{closestNodeVector);
H

return cleosestNodeVectorList;

}

/i—*
* Generate a query to be forwarded over random nede connections
*
/
private void generateQueryRandom{int fileID) |

System.out.printin{
"A qguery 1Ls being generated..... and forwarded randomly™};
int filel = FileVectorList{Q];
Integer Filel = new Integer({filel)’
String filecone = Filel.toString({);
String pathl = path + catl;
FileVector searchVector =
{(FileVector) s.readObject{pathl + “/" + fileone)’
int[}! randomiodeIdList = getRandomNodeIdlist(};
int size = 25;
int descriptorID = simulation.getNextDescriptorID();
for (int i = 0; i < randomNodeIdList.length; i++) |
this,insertRoute{descriptorID, nodelD);
int receiwverID = randomNodeIdList[i];
Query guery =
new Query(
nodelD,
receiverID,
size,
descriptorIbl,
Simulation.QUERY,
ttl,
{int) 0,
{int} 20j};
System.out.println{
“this is the query attribute:”
nodeID

won

receiveriD

0o

noa

descriptorlD

nwon

+
+
+
¥
+ size
+
+
+



Simulation.QUERY

(L)

ttl

{int)} D

"o

{int) 20} ;
guery.setFileld (filelID);
query.setMinSpeed{0);
query.setSearchCriterias(searchVector);
sendProtocolPacket (query);

o+ o+ o+

+

]

/{v&

* Generate a guery to be forwarded over community links
*/

private void generateQueryiint filelID) {

System.out.println{"A gquery is being generated..... "y
int filel = FilevVectorList([0];
Integer Filel = new Integer {filel);
straing fileone = Filel.toString():;
string pathl = path + catl;
FileVector searchVector =
(FileVector) s.readObject{pathl + "/" + fileone}:
nodeTdHintList = getHint(searchVector};
int size = 25;
int descriptoriD = simulation.getNextDescriptorID();
if {nodeTdHintList.size() == 0} {
System.out.println{"Nede has no community connections!"};
1
for {int i = 0; i < nodeIdHintList.size(); i++) |
this.insertRoute{descriptorll, nodelID);
System.out.println{
" Hode: "
+ nodelD
" generated QUERY with descriptorID ™
descriptorID
" for FILE "
fileID);
//get the ncdlId asociated with this NodeVector
HodeVector currentnv = (NodeVector) nodeldHintList.get (i);
int receiverIp =
({Integer)
nodeVectortoNodeIdList.get{currentnv)).intValue();
Query query =
naw Query(
nedelD,
receiveriID,
size,
descripterID,
Simulation.,QUERY,

+ o+

ttl,
(int) O,
{int) 20);
System.out.println{
" Hode: "
+ nedelD

+ " sent QUERY with descriptorID

+ descriptorlD

+ " to Node: "

+ receiverlID);
query,settlinSpeed(0);
query.setSearchCriterias(searchVector);
query.setFileId{filelID};
sendProtocolPacket {query)



/i*
+ Process a query that has arrived to be forwarded over
* community links

~/

private void processQuary (Query query) [
simulation,updatePlot {"gueryl™);
if (1hasRoute (query.getDescriptorID(}))} {
insertRoute (query.getDescriptoriD(), query.getSenderID());
FileVector searchCriteria = guery.getSearchCriterias(};
if {query.getTTL() > 1} {
relayQuery{query);
i

boolean hit = searchFilel{searchCriteria);

}

/k*

* Forward query over random links

*/

private void relayQueryRandom{Query guery} {
FileVector searchCriteria = gquery.getSearchCriterias{);

int([] randomNodeIdList = getRandomNodeIdlist();

int size = 25}

int descriptorID = simulation.getNextDescriptorID();

for {int i = 0; i < randomiodeIdList.length; i++) |

int receiveriD = randomNodeIdList[i};

System.out.println("Fo:warding query to' + receiverlIb):

if (query.getSenderID(} != receiverID) |
Query newQuery = query.propogate (receiverIb);
newQuery.setFileId{query.getFileId({}};
sendProtocolPacket (newQuery}

)

/**
* Forward gquery over comunity links
v/
private void relayQuery{Query query) (
FileVector searchCriteria = guery.getSearchCriterias(};
nodeIdHintList = getHint (searchCriteria):
int size = 25;
int descriptoriD = simulation.getNextDescriptorID{};
if (nodeIdHintList.size{} == 0} {
System.out.printlin("Node has no community connections!"});
1
Integer (] neighbors = (Integer(}) communityList.toArray(new Integer{0]):
For (int i = 0; i < nodeIdHintList.size(); i++) {

NodeVector currentnv = {HodeVector) nodeldHintList.get (i);

int receiverID =
{{Integer)

nodeVectortoNodeIdList.get (currentnv)).intValue({);

System.out.println{"Forwarding query to" + receiverlID};
if (query.getsenderID{) != receiverID) {
Query newuery = query.propogate{receiverIDj;
newQuery.setFileld{query.getFileId{}):
sendProtocclPacket {newQuery):



Appendix D

This Appendix supports the unified modelling language [114] (UML) diagrams
that are included within the main text. The UML diagrams have been generated using
the Omondo UML plugin [115] developed for the Eclipse Java development studio
[116]. Omondo supports the OMG UML version 1.5 specification. The discussion
below gives an explanation of the various components that appear in the UML

diagrams.

D.1. Unified Modelling Language 1.5

To give a brief explanation of the UML diagrams that appear in the main text a
UML example is presented. A class is drawn with three compartments separated by
horizontal lines. The top name compartment holds the class name; the middle list
compartment holds a list of attributes; the bottom list compartment holds a list of

operations or methods.

(3 ClassName

© setElement()

Figure D.i. UML Class

An association between two classes is drawn as a solid line.

@ Class_1 @ Class_2

© setElement() S O getElement(

Figure D.ii. Association

A dependency is represented by a dashed line with an open arrow.

@ Class_1 O Class_2

O setElement() e e O setElement()

Figure D.iti. Class Dependency
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Inheritance between two classes is represented by a sold line with a closed rectangle.

@ Class_1

O setElement()

@ Class_2

O setElement()

Figure Div. Inheritance

An interface is a classifier and is shown using only the name compartment with the
name of the interface and the <<Interface>> tag. The relationship from a classifier to an

interface that it supports is shown by a dashed line with a solid triangular arrowhead.

z<interface==

@ Interface

/
/

(9 ClassName

O setElement()

Figure E.v. Relationship from a Classifier to an Interface

A group of classes grouped within the same package is represented as is seen below in

figure D.v.i. Interactions between packages are shown using associations and

dependencies as described above.

[l Package |
I (@ Class_1 |

I
|

e |
OClass 3 l

Figure D.vi.. Representation of a Package




