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��1. Introduction

Deliverable 2.1b provided a specification of the ADDSIA communications modules. It itemised the main characteristic requirements and the main functional requirements that the system should satisfy. The characteristic requirements ensure an appropriate level of functionality. The main functional requirements describe the performance capabilities required by the systems’ methods in order to ensure that the characteristic requirements are achievable. 

 In addition some details were provided of the communications protocols which underpin the ADDSIA communications strategy. The mechanisms for communications adopted for ADDSIA are:

Java and RMI for communication between the client, the MetaData server, the domain servers and the provider sites; 

ODBC/ JDBC for database connectivity.



�

Figure 1: Client-Server Communication Using RMI System

The communication objects have been developed using Java RMI Systems (JDK1.1.5) and comprise: 

methods that send and retrieve objects between modules; 

methods that send users’ SQL query statements to and retrieve data results from the appropriate Dataset Servers, including the Domain Server, via the Domain Server.

The corresponding provider servers in turn access their databases by means of JDBC/JDBC-ODBC API (see Figure 1). 

 



�2.	Overall Architecture		

2.1	Overview of the System
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Figure 2: Flow of objects around the Addsia system

Figure 2 shows the flow of objects between modules that reside in the different sites. These are broken down into more detail in Sections 2.2, 2.3 and 2.4. The user, through the unified user interface, obtains metadata about the different datasets by sending off queries to the MetaData Server. More specific data queries are sent off to the Domain server, which in turn retrieves data from the databases stored in the various provider sites. 
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Figure 3: Communications related classes and where they sit on the system 

Figure 3 shows the classes that contain parts of the communications module. The Unified User Interface classes, MDClient and Client, act as Client side classes for the Metadata queries and the Results Table queries. The Metadata Server contains classes that carry out the search for the requested Metadata from the MDClient. The Domain Server contains classes that set up the user queries for database information in certain formats. The remote provider servers contain methods that access the different databases and return the required data. 

2.2	Communications between the Unified User Interface and the MetaData Server
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Figure 4: Objects communicated between User Interface and MetaData Server
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Figure 5: The Addsia MetaData Client class diagram - Using Java RMI

Through the user interface, the user enters a query against the available MetaData. The parameters of this query are sent to the MetaData Server using an MDQuery object (a text string of the different values input by the user) as shown in Figure 4. The results, in the form of an HTML document, are sent back to the Unified User Interface (UUI) as an MDHTML object, which is communicated as a string of text. An example of the input text string and the output HTML source code is shown in Appendix A. Figure 5 shows the communications classes between the UUI and the MetaData Server. 

2.2.1  Implementing the communication of MetaData queries and results between the UUI and the MetaData Server

The code for the MDQuery is similar to that of the Authentication case shown in section 2.3, with the one difference being that Authentication is part of a java application, while MDQuery is part of a java applet. 

The java package that contains all of the classes relevant to MetaData Query module is named Addsia.MData. The web page for the MetaData User interface will be provided by UU at Magee and will contain the following lines of code related to the communication of user-chosen values to the MetaData Server. 

A.  Code for the Web page that contains the communications Applet

The web page should include the following html code. Within the enclosed quotation marks assigned to the value codebase, will be the URL address of the server from which the classes will be downloaded. 



<HTML>

.......

.......

 <applet 	codebase=“../..”

				code = “Addsia.MData.MDServApplet”

</applet>

........

........

<HTML>



B.  The code for the applet MDServApplet specified in the web page above

The search criteria entered by the user in the user interface web page are entered into the value parameters in the MDServApplet code below. The HTML page that is the output of the search is assigned to the value “message” in the code below, which is of type string. An example of both of these can be seen in Appendix A.



package Addsia.MData ;

import java.rmi.*;

public MDServApplet extends java.applet.Applet {

String message = “”;

public void init () {

		try {

				MDServ obj = (MDServ)Naming.lookup(“//” + 

					getCodeBase().getHost () + “/MDServer”);

						message = obj.retrievMeta(parameters);

} catch (Exception e) {

					System.out.println(“MDServApplet exception: ” +e.getMessage () );

					e.printStackTrace ();

			}

}

{

//A method will be inserted here which takes the returned HTML document

//source code (assigned to the value message of type String) and displays it to the

//user. This method will come from the UEDIN.

}



C.  The java code for the Interface class MDServ

MDparams is assigned the value of the input values from the web user interface page. It is of type String. This String is sent to the remote method retrievMeta that returns an HTML document source code to the value message of type String.



package Addsia.MData;

public interface MDServ extends java.rmi.remote {

String retrievMeta = MDServ (MDparams) throws java.rmi.RemoteException;



D.  The Implementation Class retrievMDImpl for MDQuery

The implementation class, retrievMDImpl, sits on the Metadata Server and takes the input values to the C program ISITE. The resulting HTML source code is the output of the ISITE program, and this is returned to the client Applet using the same RMI communications path. 



package Addsia.MData;

import java.rmi.*;

import java.rmi.server.UnicastRemoteObject;



public class retrievMDImpl extends UnicastRemoteObject 

implements MDServ {

private String name;



		public retrievMDImpl (String s )

							throws RemoteException {

						super () ;

						name = s;

}

public String retrievMeta (MDParams) throws RemoteException {

 

//The code of the MetaData Server method which currently uses the parameters

//in the ISITE C code program and produces a HTML document appears here in

//the code, followed by a “return” clause, which returns the HTML via RMI to

//the web page containing the applet. 

}

public static void main (String args[]) {



System.setsecurityManager(new RMISecurityManager());

try {		

			retrievMDImpl obj = new retrievMDImpl (“MDServername”);

			Naming.rebind (“Serveraddress”, obj);

			System.out.println (“MDserver bound in registry”)	

} 	catch (Exception e) {

		System.out.println (“MDDataMSImpl err : “ + e.getmessage()) ;

	}

}



�2.3  Communications between the UUI and the Domain Server
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Figure 6:  Objects communicated between User Interface and Domain Server

�

Figure 7:  The AddsiaClient class diagram - Using Java RMI

Once the MetaData has been browsed, the user issues a specific data query to obtain a stylised table of data from the remote statistical databases. These parameters are communicated from the User Interface to the Domain Server using a Query object, as shown in Figure 6. This Query object consists of the username, a database query written in a high level language, and other parameters that relate to the style and table format for the resulting display. The results of the Query object are sent back to the UUI, consisting of the stylised, formatted layout table display, either as a HTML document or other file format.

Figure 7 shows the communications classes required to communicate the objects between the UUI and the Domain Server. AddsiaClient is the name given to the Client side program. RetrievDataDS is the class name given to the RMI communications interface method. This class, which sits on the client side, communicates objects to and from the remote implementation methods in the class RetrievDataDSImpl, which sits on the domain server. Each object that is communicated has its own call to a remote method in the implementation class on the domain server.

2.3.1	Class AddsiaClient

The UUI client program is named AddsiaClient, and sits on the client side. Within this, for communications purposes, the java.rmi.* and java.rmi.RMISecurityManager classes from the java class library must be imported in the import section at the start of the code. Somewhere after the main class declaration and variable type declarations, the security manager must be created and installed with the following line of code.



System.setSecurityManager (new RMISecurityManager ());

In the implementation, there are two main methods in AddsiaClient which relate to the Authentication details of users and the Query which the user issues to obtain data from the databases within a specified table format. 



// Code added to AddsiaClient for Authentication



String username;

String password;

new String Entry;

.....

.....

//Within the code from U0A for login details, the entries from the username and

//password dialog boxes must be assigned to the string values username and

//password. With the definitions of what exact Authentication values are passed

//to the domain server, more can be done on this part of the communications.

//This information has been requested, but has not as yet been received. For the

//moment, it is assumed that it consists solely of strings username and password. 



			try {

					Entry = Comm1.Authenticate(username, password);

			catch (Exception e) {

					System.out.println (“Error in getting RetrievDataDS:” + e );

			}

	}

Entry is assigned the value of the returned object (it is assumed at present to be of type String) when the remote method remoteAuthenticate is called (through the method Comm1.Authenticate). It is assumed at present that Entry is of type string. 

Password and username are communicated to the domain server for logging into to the Addsia system. The username is also stored and passed on with the database queries as part of MAOBparams (see section 2.3.4), in order to ensure that the user has been allocated the privileges to access each database specified in the query.

//Code added to AddsiaClient for the overall Query

String styleparams ;

String MAOBparams ;

String tableparams ;

new Result_type Result ;

.........

.........

			try {

					Result = Comm1.Query(styleparams, MAOBparams, tableparams);

			catch (Exception e) {

					System.out.println (“Error in getting RetrievDataDS:” + e );

			}

	}

Result is assigned the value of the returned object when the remote method remoteQuery is called. The actual type definition for Result will be provided by the partners responsible for the UUI. In this case it is the resulting stylised/formatted table which is requested by the user, and this will be either an HTML document or other file format, both possibly of type String. For the moment, it is just of type Result_type. 

The list of parameters to be communicated, styleparams, MAOBparams and tableparams, relate to the style format module, the MAOB module, and the table module in the domain server. These are assumed to be of type String until further details are provided by the partners responsible for their definition. These parameters are initially passed to the Comm1 class. MAOBparams also includes the username. 



// Code added to AddsiaClient for any other objects which are communicated

For any other objects that are communicated from the UUI to the Domain Server, the following general code can be adjusted and added to AddsiaClient.



object1_type		object1name;

object2_type		object2name;

etc.



new objectreturn_type	objectreturn ;

.........

.........

			try {

					objectreturn = Comm1.Commname(object1name, object2name, etc);

			catch (Exception e) {

					System.out.println (“Error in getting RetrievDataDS:” + e );

			}

	}

In the above code, the objects that are to be communicated (fill in the appropriate name instead of objectname) are declared along with their type (in place of object_type). There can be any number of these. These values are sent to a method in the class Comm1 (fill in the required name for Commname). Extra code from the user will assign values to the objectnames before they are sent to Comm1. The returned object from the remote method call is assigned the value objectreturn, which is of type objectreturn_type (appropriate object name and type to be filled in by the user).

2.3.2  The communications class Comm1.class

Comm1 acts as an interface between the Client program and the RMI communications interface class retrievDataDS. This is done to isolate as much of the communications code as possible from the AddsiaClient class. The code for Comm1 is as follows:



package addsia.comms;



import java.awt.*;

import java.awt.event.*;

import java.util.*;

import java.net.*;

import java.io.*;

import java.rmi.*;

import java.rmi.RMISecurityManager;



public class Comm1 {

	

	static private int cindx;

	static private String password;

	static private String username;

	static private String url;

	static RetrievDataDS rds = null; 

 

//code relating to Authentication Module in Comm1

public static String Authenticate (username, password)

	throws java.rmi.RemoteException{

		 try {

 	 String url = new String ("//picard.infc.ulst.ac.uk:/domainServ");

 	 rds = (RetrievDataDS)Naming.lookup(url);

 }

 catch (Exception e) {

 	 System.out.println("Error in getting RetrievDataDS: " + e);

 } 

	return rds.remoteAuthenticate(username, password);

	}	

username and password require the same type declarations as those of password and username in the AddsiaClient class above. These are declared in the variable type declarations for Comm1 with keywords static and private, as shown in the code above.



//code relating to Query in Comm1

public static Result_type Query (styleparams, MAOBparams, tableparams)

	throws java.rmi.RemoteException{

		 try {

 	 String url = new String ("//picard.infc.ulst.ac.uk:/domainServ");

 	 rds = (RetrievDataDS)Naming.lookup(url);

 }

 catch (Exception e) {

 	 System.out.println("Error in getting RetrievDataDS: " + e);

 } 

	return rds.remoteQuery(styleparams, MAOBparams, tableparams);

	}	

MAOBparams, styleparams and tableparams will require the same type declaration as they did in the UUI class above. These are declared in the variable type declaration section for Comm1 with keywords static and private eg “static private String tableparams ;”. 



// Code for any other objects which are communicated for Comm1

For any other objects which are to be communicated, the following is the general version of the code which appears in the class Comm1.



public static objectresult_type Commname (object1name, object2name, etc)

	throws java.rmi.RemoteException{

		 try {

 	 String url = new String ("//picard.infc.ulst.ac.uk:/domainServ");

 	 rds = (RetrievDataDS)Naming.lookup(url);

 }

 catch (Exception e) {

 	 System.out.println("Error in getting RetrievDataDS: " + e);

 } 

	return rds.remote_method_name(object1name, object2name, etc);

	}	

The objectresult_type, objectnames and Commname are filled in with the same values that were used in AddsiaClient. The appropriate remote method name is filled in in the last line of code above. In the type declaration section of Comm1, the objectname_types must be declared as the same as those declared in AddsiaClient but with the extra keywords static private. 

2.3.3  Code for the remote method interface class

RetrievDataDS.class

The method Comm1.Authenticate sends the Authentication parameters onto the interface method remoteAuthenticate in the remote interface class RetrievDataDS. The method Comm1.Query sends the parameters to the interface method remoteQuery in the remote interface class RetrievDataDS. The code in RetrievDataDS is as follows:



package addsia.comms;

import java.rmi.*;

public interface RetrievDataDS extends java.rmi.Remote {



//Code which relates to Authentication

public String remoteAuthenticate (String username, String password) 

	throws

		java.rmi.RemoteException;



//Code which relates to Query

public Result_type remoteQuery (String styleparams, String MAOBparams, String tableparams) 

	throws

		java.rmi.RemoteException;



// Code for any other objects which are communicated for RetrievDataDS

For any further objects communicated, the following general code must be added to the class RetrievDataDS.



public objectresult_type remote_method_name (object1name_type object1name, object2name_type object2name, etc)

	throws

		java.rmi.RemoteException;

In this code, objectresult_type must be filled in with the type of the object that is returned from the remote method; the remote method name specified in Comm1 must be filled in, and the object names and types must be filled in.

2.3.4  Implementation class RetrievDataDSImpl

In the domain server implementation class RetrievDataDSImpl.class, the parameters are accepted into a method through the same method call that was used in the Interface class RetrievDataDS. The java code for RetrievDataDSImpl is as follows:



package addsia.comms;



import java.rmi.server.*;

import java.rmi.*;

import java.io.Serializable;

import java.io.*;

import java.sql.*;

import java.util.*;

import java.lang.*;



public class RetrievDataDSImpl extends UnicastRemoteObject

 implements RetrievDataDS, Serializable {



 private String drivName, url, dbName;

 

 // constructor of the class

 public RetrievDataDSImpl (String drivName, String url,

 String dbName) throws 

 java.rmi.RemoteException {

 super();

 this.drivName = drivName;

 this.url = url; 

 this.dbName = dbName; 

 }



//Code which relates to Authentication

public String remoteAuthenticate (String username, String password)

	throws

		java.rmi.RemoteException;

{

//The rest of the code in this method will consist of the actions which are

//performed on the password and username, and the output of the method will be

//returned by the same path back to the client side variable Entry. This code will

//be provided by UoA. Alternatively, a method call to a class within the domain server

//package can appear here, so that the remote method can be in a separate file. 

}



//Code which relates to Query



	public Result_type remoteQuery (String styleparams, String MAOBparams, 	String 	tableparams) 

	throws java.rmi.RemoteException;

{

type_partResult1 partResult1 = MAOB.getMAOBData (MAOBparams)

type_partResult2 partResult2 = TABLE.getTableData (partResult1, tableparams)

			

	return STYLE.getStyleData (partResult2, styleparams)

}

Within the method remoteQuery, the first method call is to a class MAOB.getMAOBData with the parameters MAOBparams. This method will decompose the database parameters of the user query into distinct sql queries against the remote provider servers. The sql queries, along with username and an index to the server on which the requested data resides, are sent to the method MAOB.getRemoteData, which was part of the UU communications testcase. This returns the requested records in the form of Resultset tables to the domain server, provided that the username is authenticated at the provider site. These are then sent to the Table module using the method call Table.getTableData as shown in the code above. The Table module also makes use of the tableparams input by the user in the UUI. Since both of these modules are present on the domain server, RMI communications methods are not required here. 

The results of this Table module are passed to the Style/Format module along with the parameters styleparams from the UUI, using the method call STYLE.getStyleData. The result is then passed back to remoteQuery to be sent back to the UUI in the form of an HTML document or other file format. This simply uses the RMI return path and requires no further code.



// Code for any other objects which are communicated for RetrievDataDSImpl

Again, the following general code is added for any extra objects that are communicated from the UUI to the Domain Server.



public objectresult_type remote_method_name (object1name_type object1name, object2name_type object2name, etc)

	throws

		java.rmi.RemoteException;

{

//The rest of the code in this method will consist of the actions that are

//performed on the objects, and the output of the method will be returned by the

//same path back to the client side variable objectresult. The other option is for

//the remote method to be placed in another class within the domain server

//package and a method call to that class to be made from here. This is shown

//for the Query code above.

}

�2.4  Communications between the Domain Server and the Remote Provider Servers
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Figure 8: Objects communicated between the Domain Server and the Remote Provider Servers
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Figure 9: The AddsiaDServ class diagram - Using Java RMI

The domain server receives the Query object parameters, MAOBparams, from the Unified User Interface and turns the high level database query into SQL statements against the relevant remote databases. These are dispersed to the relevant databases, along with the username, and return the records of interest from the remote Provider servers on which the databases reside. The results are sent back from the remote servers in the form of MAOB objects, provided that the username is authenticated by the Provider site. This is illustrated in Figure 8 above. The communications classes that carry this out are shown in Figure 9. 

Connecting with the remote provider servers

Once the database query has been decomposed into individual SQL queries for the different databases, the queries and username are sent remotely using RMI to the provider server on which the database resides. The decomposition associates with each SQL query, a number which relates to the server on which the database resides. 

Within code in the implementation class RetrievDataDSImpl, there is an “if” statement that decides which server the parameters must be sent to in order to return the correct results. In the code given below, a value of 0 is associated with a method that accesses the database on the domain server, a value of 1 for the first remote provider server and a value of 2 for a second remote provider server, etc.

2.4.1  Code for RetrievDataDSImpl, the domain server class that acts as client to the remote provider servers

The following code forms part of the Implementation class RetrievDataDSImpl in order to send the SQL queries and username to the domain server database and the remote provider server databases. 



public String[] getRemoteData (String SQLstmt, int indx, String username)

throws

		java.rmi.RemoteException; {



if (indx == 0) {

 return getLocalData (String SQLstmt, String username);

 } else 

if (indx ==1) {

 try {

 New String url = getServerAddress (indx);



// getServerAddress returns the corresponding server address for the index number



 RetrievDataPS rps = (RetrievDataPS) Naming.lookup(url);

 return rps.getLocalData(SQLstmt, username);

 } catch (Exception e) {

 System.out.println("Error in getting RetrievDataPS: "+e);

 return null;

 }

 } else if (B == 2) {

 try {

 					New String url = getServerAddress (indx);

 RetrievDataPS2 rps2 = (RetrievDataPS2) Naming.lookup(url);

 return rps2.getLocalData(SQLstmt, username);

 } catch (Exception e) {

 System.out.println("Error in getting RetrievDataPS2: "+e);

 return null;

 }

 } else { return getMessage (); }



 }



// In case that there is nothing running on the server

 public synchronized String[] getMessage () {

 String[] tab = new String[2];

 tab[0] = "\tSORRY !!!, this server is not listening.";

 return tab;

 }

The method “getMessage” at the end of the lines of code returns a message saying “sorry, server not listening”. The method getServerAddress takes the index number of the provider server and returns the server address. 

For the case of “B = 0”, implying that the relevant database is on the domain server, a method named getLocalData accepts the SQL query and returns a result. The code for this method from the class RetrievDataDSImpl is shown in Appendix B. 

For the case of a value of B other than 0, the domain server acts as a client to the remote provider servers and uses objects called RetrievDataPS, RetrievDataPS2, etc, to send the parameters onto the appropriate remote provider server using the following calls in the Implementation class RetrievDataDSImpl. These are contained in the code above. 



return rps.getLocalData(SQLstmt, username);

and

return rps2.getLocalData(SQLstmt, username);

These commands send the SQL query to the remote interface method classes corresponding to the relevant remote provider server, classes RetrievDataPS and RetrievDataPS2, which serve the same function as the interface class RetrievDataDS in section 2.3.3 above. 



2.4.2  Remote Provider server Interfaces RetrievDataPS, PS2, etc

For each remote provider server, the domain server must contain lines of code such as the following in the Remote Provider Interface class, RetrievDataPS, which sits on the domain server. 



package addsia,comms;

import java.rmi.*;

public interface RetrievDataPS extends java.rmi.Remote {





// Code which sends and returns the sql queries in RetrievDataPS 

// This method returns data retrieved from the local RDBMS

 public String[] getLocalData (String SQLstmt, username) throws

 java.rmi.RemoteException;

Each remote provider server will have an interface class such as the above which sits on the domain server. 

2.4.3  Remote Provider Server side application AddsiaPrServ

In the remote provider server site, the application AddsiaPrServ makes remote objects available to the remote client (in this case the domain server) for invocation. The code for this class is given in Appendix C. A server side application such as this must be present on each remote provider server. 



2.4.4  Remote Provider Server Implementation class RetrievDataPSImpl.class

In the remote provider implementation class, RetrievDataPSImpl, the same class as that written for the local method, getLocalData, on the domain server is written, referring to a different database name and using different interface class name and implementation class name. The code for getLocalData is shown in Appendix B. Again, a version of this will sit on each remote provider server. 

2.5  Error Messages

The code also shows how error messages are an integral part of the RMI system. When an error occurs, it is possible to output a message to the screen and an associated exception error message. This is illustrated below with some of the instances in which an error message is sent back to the client:

If the domain server cannot be contacted, an error is recorded with the exception code.

If any of the RetrievDataPS objects cannot be initialised, an error is recorded with the exception code.

If any of the remote method calls fail, a remote exception error is recorded.

If the metadata text file contains no text, an error message is returned.

If one of the called databases cannot retrieve the query results, an error message is returned.

If one of the called databases contains no data, an error message is recorded.

If there is nothing running on a server which is accessed, an error message is recorded.



�3. Communications TestCase

We have developed an ADDSIA Communications TestCase to illustrate the functionality of the communications module. The client, known as “AddsiaClient” object, is a User Interface (see Figure 2), which enables the user to select one or more dataset servers, fill the given search form or compose special SQL queries from a Database menu, and retrieve data. The client is connected to RMI servers via the Internet through the corresponding stub objects that enable the client to communicate with the associated server. RMI-based programs, running on the domain server side, make objects in the remote server programs accessible to a client.

3.1  Communications TestCase classes and where they sit on the system

The following section lists the classes that form the testcase and details where they reside within the distributed system.

TestCase classes which sit on the client side



1.	AddsiaClient.class creates a User Interface through which the user enters queries and views the results of those queries. Another class, AddsiaClient$.class, is created when the client program is compiled.

2.	Comm1.class, acts as an interface between the AddsiaClient class and the RMI communications interface, RetrievDataDS, on the client side.

3.	The client side Stub RetrievDataDSImpl_Stub.class communicates data to and from the remote methods through the Skeleton RetrievDataDSImpl_Skel on the domain server side.

4.	RetrievDataDS.class is used to communicate data between the client and the domain server, using the object RetrievDataDS. 

TestCase classes which sit on the domain server

1.	The application AddsiaDServ.class is used 

	a) 	to set up the JDBC driver used to access the remote databases; 

	b)	to create an instance of the remote object RetrievDataDS;

	c)	to bind the communications object RetrievDataDS to the domain server. 

2.	The domain side Skeleton RetrievDataDSImpl_Skel.class.

3. 	The Implementation class RetrievDataDSImpl.class for the remote interface RetrievDataDS.class. RetrievDataDSImpl.class implements the remote methods that are specific to the domain server and sends back the results via the skeleton and stub to the client program. Pieces of code in the implementation class also act as a client program for remote methods that are carried out on other remote provider servers. 	

4.	The remote interface classes RetrievDataPS.class, RetrievDataPS2.class, etc, which communicate information between the domain server and remote methods on the remote provider servers, using the corresponding objects RemoteDataPS, RemoteDataPS2, etc.

5.	Domain side Stub classes RetrievDataPSImpl_Stub.class, RetrievDataPSImpl2_Stub.class, etc, for each remote server connected to the domain server. 

TestCase classes which sit on any one of the remote provider servers

On each one of the remote provider servers, the following classes reside:

1.	A server application program AddsiaPrServ.class

	a)	to create an instance of the remote object RetrievDataPS and 

	b)	to bind the object RetrievDataPS to the remote provider server.

2.	The remote provider side Skeleton RetrievDataPSImpl_Skel.class.

3. 	The Implementation class RetrievDataPSImpl.class for the remote interface RetrievDataPS.class. RetrievDataPSImpl.class implements the remote methods that are specific to the remote provider server and sends back the results via the skeleton and stub to the domain server.

This is the same for each remote provider server that is part of the system, the only difference being that the next provider server has classes called AddsiaPrServ2.class, RetrievDataPSImpl2_Skel.class and RetrievDataPSImpl2.class. It would communicate information to and from the domain server using the object RetrievDataPS2.

3.2  Description of the remote methods in the Communications TestCase

The testcase contains four methods as follows:

1.	Comm1.ClientNo()

This method increments by one, a count which is stored on the domain server, each time the Addsia system is entered. In the java code that is shown below, the first try statement returns the Client number from the domain server. It does this by calling the method ClientNo() in the class Comm1 which in turn calls the remote interface method rds.getClientNo(). The CATCH statement is used to write an error message if the remote method cannot be executed.

 

 try {

 	 outputlbl = String.valueOf(Comm1.ClientNo());



 } catch (Exception e) {

 	 System.out.println("Error in getting RetrievDataDS: " + e);

 } 

2.	Comm1.RemoteData()

This method takes the SQL query specified in the UI by the user and an integer value that indicates the server on which the database specified in the query resides. These parameters are sent to the method RemoteData() in the class Comm1 and from there are sent to the remote interface method rds.getremoteData(), which obtains the data from the relevant remote server. The results are returned via the same path back to the value strTab. The CATCH statement will write an error message to the screen if the remote method does not execute. 

  

 try { 

 strTab = Comm1.RemoteData(sqlQuery, indx[i]);

 } 

 catch (Exception e) {

 System.out.println("Error in getting RetrievDataDS: " + e);

 } 



3.	Comm1.DataSize()

DataSize() sends a filename to the remote interface method of the same name DataSize(). This in turn sends it through the domain server (using the remote interface method rds.getDataSize()) to the remote server on which it resides. It returns the size of the textfile to the value size. The CATCH statement is used to write an error message if the remote method does not execute.



 try {

 int size = Comm1.DataSize(fnames[indx[i]]);

 } catch (Exception e) {

 System.out.println("Error in getting RetrievDataDS: " + e);

 } 

  

4.	Comm1.RemoteMeta()

 The fourth method sends a filename and integer representing a remote server to the method RemoteMeta in the class Comm1, where it gets sent on to the remote interface method rds.getRemoteDBinfo(). This in turn sends the parameters onto the appropriate remote server and returns the results to the value data. The textfile it returns contains metadata about one of the databases. The CATCH statement is again used to write an error message if the remote method does not execute.



 try {

 	 data = Comm1.RemoteMeta(fnames[indx[i]], indx[i]);

 	 } catch (Exception e) {

 System.out.println("Error in getting RetrievDataDS: " + e);

 }



�3.3  Example of a query run on the Communications TestCase



�

Figure 10: User Interface for Addsia’s Client

The following example illustrates how the testcase UI and classes operate. Figure 10 shows the user interface. The user selects the required Dataset server from the dialog box and enters values for the search in the Search form:



“ Select * from truant_sex where Truant2v = ‘3’ and Sex=’2’ “

for the data server “Fair”



The AddsiaClient program takes the SQL query from the input dialog box, along with the index value for the remote provider server Fair, which was selected from the Dataset Servers box. These two parameters are sent to the communications class Comm1, to be passed onto the RMI communications class RetrievDataDS. This then communicates the object to the domain server implementation class, RetrievDataDSImpl. 

In the remote implementation methods, the index number is used to send the SQL query to the appropriate remote provider server, by invoking the corresponding remote objects. In the case of the above example, the index for the remote provider server is 2 and the class RetrievDataPS2.class is used to communicate the SQL query to the remote implementation class RetrievDataPSImpl2. The query results, retrieved as a “java.sql.ResultSet” object, are returned to and integrated by the domain server, which in turn sends them back to the client.

3.4  Download and Run the AddsiaClient TestCase

We have put a compressed and archived “AddsiaClient.zip” file in a home page whose URL’s address is “http://www.infc.ulst.ac.uk/~djamel”. Once you have made an http request to this home page, you can download and run the “AddsiaClient” test case by following the steps below:

1.	Click on “UUC Addsia Site”,

2.	Scroll down (very bottom) and click on “Download Addsia Client”,

3.	Unzip the “AddsiaClient.zip” file; to extract the files using Winzip software. The extracted files should be as listed below:

		* AddsiaClient.class

		* AddsiaClient$1.class

		* RetrievDataDS.class

		* RetrievDataDSImpl_Stub.class

		* at-work.gif

		* Comm1.class

4.	Suppose that you are in a directory called “currentDir”. Create a directory called “addsia\comms” and save the above java classes in it, except “at-work.gif”, which should be saved into “currentDir”.

5.	Set up your “CLASSPATH” to Java classes.

6.	Run the “AddsiaClient” program from the “currentDir” directory by typing:�“addsia.AddsiaClient”. You should obtain a user interface window similar to the one shown in Figure 10. You are now ready to explore the program.

�Appendix A: Examples of objects communicated remotely

This appendix contains examples of some of the objects that are communicated remotely within the Addsia system:

1.  Objects communicated between the User Interface and the MetaData Server

The String metaquery which is communicated from the User interface to the MetaData Server:



database_sg+10+NACCOUNT+10+national+10+account



where database_sg is database name, 10 is a delimiter, national account is a user's query.

The returned object is a String of HTML source code, such as the following:



<html>

<head>

<title>Isearch Results</title>

</head>

<body>

<H2>Operation Summary</H2>

<B>Query:</B> <CODE>

national account</CODE><P>

<i>Matching Record Count:</i> 2<br>

<i>Total Retrieved:</i> 2<br>

<i>Interpreted Query:</i> national:1 account:1<br>

<i>Total Database Records:</i> 2<br>

<i>Query Time:</i> 0 seconds<br>

<HR><b>Filename:</b> cpi.sgml<br>

<b>Match Number:</b> 1 of 2<br>

<b>Score:</b> 100<br><b>Headline Field [TITLE]:</b> <br><b>Select:</b> <a 

href="ifetch?database_sg+235983+F">[<i>Full</i>]</a> 

<a href="ifetch?database_sg+235983+CPI">[<i>CPI</i>]</a> 

<HR><b>Filename:</b> indicator.sgml<br>

<b>Match Number:</b> 2 of 2<br>

<b>Score:</b> 87<br><b>Headline Field [TITLE]:</b> Main Economic 

Indicators<br><b>Select:</b> <a 

href="ifetch?database_sg+10+F">[<i>Full</i>]</a> 

<a href="ifetch?database_sg+10+INDICATOR">[<i>INDICATOR</i>]</a> 

<a href="ifetch?database_sg+10+TITLE">[<i>TITLE</i>]</a> 

<a href="ifetch?database_sg+10+NACCOUNT">[<i>NACCOUNT</i>]</a> 

<a href="ifetch?database_sg+10+PRODUCTION">[<i>PRODUCTION</i>]</a> 

<a href="ifetch?database_sg+10+IPRODUCTION">[<i>IPRODUCTION</i>] </a> 

<a href="ifetch?database_sg+10+DPRODUCT">[<i>DPRODUCT</i>]</a> 

<a href="ifetch?database_sg+10+COUTPUT">[<i>COUTPUT</i>]</a> 

<a href="ifetch?database_sg+10+BUSINESS">[<i>BUSINESS</i>]</a> 

<a href="ifetch?database_sg+10+BSURVEY">[<i>BSURVEY</i>]</a> 

<a href="ifetch?database_sg+10+CSURVEY">[<i>CSURVEY</i>]</a> 

<a href="ifetch?database_sg+10+MANUFACTURING">[<i>MANUFACTURING

</i>]</a> 

<a href="ifetch?database_sg+10+SALE">[<i>SALE</i>]</a> 

<a href="ifetch?database_sg+10+STOCKS">[<i>STOCKS</i>]</a> 

<a href="ifetch?database_sg+10+NORDER">[<i>NORDER</i>]</a> 

<a href="ifetch?database_sg+10+CONSTRUCTION">[<i>CONSTRUCTION</i>] </a> 

<a href="ifetch?database_sg+10+WPLACE">[<i>WPLACE</i>]</a> 

<a href="ifetch?database_sg+10+HSTART">[<i>HSTART</i>]</a> 

<a href="ifetch?database_sg+10+DTRADE">[<i>DTRADE</i>]</a> 

<a href="ifetch?database_sg+10+RETAIL">[<i>RETAIL</i>]</a> 

<a href="ifetch?database_sg+10+LABOUR">[<i>LABOUR</i>]</a> 

<a href="ifetch?database_sg+10+EMPLOYMENT">[<i>EMPLOYMENT</i>] </a> 

<a href="ifetch?database_sg+10+UNEMPLOYMENT">[<i>UNEMPLOYMENT

</i>]</a> 

<a href="ifetch?database_sg+10+OTHER">[<i>OTHER</i>]</a> 

<a href="ifetch?database_sg+10+WAGES">[<i>WAGES</i>]</a> 

<a href="ifetch?database_sg+10+PRICE">[<i>PRICE</i>]</a> 

<a href="ifetch?database_sg+10+PPRICE">[<i>PPRICE</i>]</a> 

<a href="ifetch?database_sg+10+CPRICE">[<i>CPRICE</i>]</a> 

<a href="ifetch?database_sg+10+DFINANCE">[<i>DFINANCE</i>]</a> 

<a href="ifetch?database_sg+10+IRATE">[<i>IRATE</i>]</a> 

<a href="ifetch?database_sg+10+INRATE">[<i>INRATE</i>]</a> 

<a href="ifetch?database_sg+10+SHPRICE">[<i>SHPRICE</i>]</a> 

<a href="ifetch?database_sg+10+FFINANCE">[<i>FFINANCE</i>]</a> 

<a href="ifetch?database_sg+10+FTRADE">[<i>FTRADE</i>]</a> 

<a href="ifetch?database_sg+10+BALANCE">[<i>BALANCE</i>]</a> 

<a href="ifetch?database_sg+10+APPLET">[<i>APPLET</i>]</a> 

<a href="ifetch?database_sg+10+JDBC">[<i>JDBC</i>]</a> 

<a href="ifetch?database_sg+10+PLUG_IN">[<i>PLUG_IN</i>]</a> 

<a href="ifetch?database_sg+10+TABLE">[<i>TABLE</i>]</a> 

<a href="ifetch?database_sg+10+FIGURE">[<i>FIGURE</i>]</a> 

<HR>

</body></html>

The HTML source code consists of an option list, and the user can select further text details.

2.  Authentication objects communicated between the User Interface and the Domain Server



String username		mjones

String password		m3erT56

String	Entry			Login accepted		Login not accepted

The Entry is the returned object from the domain server that tells the client whether or not access has been granted to the system. 

The username is also communicated as part of the MAOBparams for authentication of use of each of the individual databases at the provider sites.

 

�3. Main Query object communicated from the User Interface to the Domain Server

The following three pieces of information are communicated from the User Interface to the Domain server.



String	MAOBparams

String	styleparams

String	tableparams

Examples have been requested but have not as yet been received from partners. At the moment, they are assumed to be of type String. 

4.  Objects communicated between the Domain Server and the Remote Provider Servers

An SQL query and a username for authentication are communicated from the Domain Server to the Provider Servers.



String username		mjones

String SQLstmt		“Select * from truant_sex where Truant2v = ‘3’ and Sex=’2’”

Returned object from Provider Server to Domain Server



Resultset	MAOB

Resultset is a defined object in the java class library (java.sql.Resultset) which stores database query results. The MAOB will probably extend this class, but at the moment is regarded as being of type Resultset.

An example of a typical macro relation is presented in Table 1.

Table 1. Income_Macro :R <GENDER, EMPLOYMENT_STATUS; INCOME_SUM>

GENDER�EMPLOYMENT

STATUS�INCOME_SUM��MALE�FULL_TIME�2,341,157��FEMALE�FULL_TIME�1,438,679��MALE�PART_TIME�1,341,157��FEMALE�PART_TIME�738,679��MALE�UNEMPLOYED�465,824��FEMALE�UNEMPLOYED�268,964��



�Appendix B: Code within RetrievDataDSImpl to retrieve a MAOB from the domain server database





//Before allowing this method to go ahead and retrieve database records, a method is //run which checks to see that the user has access privileges to this database. This //method will come from the partners dealing with security (Athens). If access is not //granted, an error message must be returned. 



// Retrieve local remote data

 // Implements the "getLocalData" interface

 public String[] getLocalData (String SQLstmt) 

 throws java.rmi.RemoteException {



 DBconnection DBcon = new DBconnection(drivName, url, dbName);

 

 return fetchData (SQLstmt, DBcon);

 }





// Execute an SQL queries and get retrieval results

 public synchronized String[] fetchData (String SQLstmt,

 DBconnection DBcon) {

 ResultSet rs = DBcon.dbQueryExec(SQLstmt);

 int nbcol = DBcon.dbGetColumnNum(rs);

 

 return DBcon.dbGetRowData(rs, nbcol);

 } 



 class DBconnection {



 private String drivName, url, dbName;

 

 // constructor of the class

 public DBconnection (String drivName, String url, 

 String dbName) {

 this.drivName = drivName;

 this.url = url;

 this.dbName = dbName; 

 }



 public ResultSet dbQueryExec (String SQLstmt) {



 try {

 Class.forName(drivName);



 Connection con = DriverManager.getConnection(url,dbName,"");

 Statement stmt = con.createStatement();

 ResultSet rs = stmt.executeQuery(SQLstmt);



 stmt.close();

 con.close();

 

 return rs;

 

 } catch (Exception e) {

 System.out.println(e.getMessage());

 e.printStackTrace();

 return null;

 }

 }



 public int dbGetColumnNum (ResultSet rs) {



 try {

 ResultSetMetaData meta = rs.getMetaData(); 

 int nbcol = meta.getColumnCount();

 return nbcol;

 } catch (Exception e) {

 System.out.println(e.getMessage());

 e.printStackTrace();

 return 0;

 } 

 }



 public String[] dbGetRowData (ResultSet rs, int nbcol) {



 String[] tab = new String[100];

 int i = 0;

 

 try { 

 ResultSetMetaData meta = rs.getMetaData();

 System.out.println("Got results:");

 

 tab[i] = "\t";

 for (int j=1; j<= nbcol; j++) 

 tab[i] = tab[i] + meta.getColumnName(j) + "\t";

 i++;

 while(rs.next()) {

 tab[i] = "\t"; 

 for (int j=1; j<= nbcol; j++) 

 tab[i] = tab[i] + rs.getString(j) + "\t";

 i++;

 }

 if ((i == 0) || (i==1)) {

 tab[i] = "\tNo matches: No entries exit in the database.";

 i++;

 } 

 return tab;

 

 } catch (Exception e) {

 System.out.println(e.getMessage());

 e.printStackTrace();

 return null;

 }

 }



�Appendix C: Java code for remote provider side class AddsiaPrServ





// -=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-

//

// Author : Faculty of Informatics,

// University of Ulster at Coleraine, 

// Northern Ireland.

//

// File : AddsiaPrServ.java

//

// Description : Write a server-side application (program) that 

// makes remote objects available to remote clients 

// for invocation.

//

// This is for the provider dataset Server implementatation.

//

// -=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-



// save the compiled class into a package called : "addsia.comms"



package addsia,comms;



import java.util.*;

import java.rmi.*;

import java.rmi.RMISecurityManager;

import addsia.*;



public class AddsiaPrServ {



 static void createPrServ () {

 String drivName = "com.imaginary.sql.msql.MsqlDriver";

 String url = "jdbc:msql://offline.infc.ulst.ac.uk/djamel";



 try {

 // create an instance of the remote object "RetrievDataPS"

 RetrievDataPSImpl rps = new RetrievDataPSImpl(drivName, url);



 System.out.println("RetrievDataPSImpl: Created a RetrievDataPS");



 // For bootstraping RMI provides a URL-based registry that 

 // allows us to bind URL form to the remote object.

 // Once a remote object is registered on the server, clients

 // can look up the object by name, obtain a remote object

 // reference, and then remotely invoke methods on the object.

 //

 // Use the static rebind() to avoid conflicts. 

 

 System.out.println("RetrievDataPSImpl: Bind to a name");

 Naming.rebind("//d051a.infc.ulst.ac.uk:/providServ", rps);



 System.out.println("RetrievDataPS object is now ready !!!!");



 } catch (Exception e) {

 System.out.println("An error occured ????");

 System.out.println(e.getMessage());

 e.printStackTrace();

 }



 }

 

 public static void main (String args[]) {



 // Create and install a security manager

 System.setSecurityManager(new RMISecurityManager());

 

 // Create a remote object and bind it to a name 

 createPrServ();

 }



}

 











Deliverable 2.2



Deliverable 2.2



� PAGE �32�		ADDSIA



ADDSIA		� PAGE �25�








