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The Mission

We are going to explore the TCP socket programming using good SW-design principles with a layered architecture:


Presentation/Application

Controller


Model 
At the moment we have two classes:
ServiceEcho: A model class handling the connection socket communication and data manipulation of the echo-server

TestSocketConcurrent: A test class for management and setting up the server socket and running the echo-service on the socket.

Critical remarks
The present program structure is little  unfavourable as all the control is just within the main method in the TestSocketConcurrent. Further the functionality/service is fixed to an echo-server and has to be changed manually. What is needed is a controller class to handle various services and an interface to make the service use more generic.
The objective

We will restructure the program, and add the following classes/interfaces: 
SocketController: A controller class for running a service on the connection socket.
TestSocketController: A test class for management of the server socket and the connection socket using SocketController and a service

ServiceInterface: An interface implementing Runnable for service classes. 

ServiceRead: A model class handling the connection socket communication and reading from a client.

ServiceWrite: A model class handling the connection socket communication and writing to a client.

Assignment 0: Download .zip files

Find the SocketConcurrent.zip file on your teacher’s homepage, download it and extract the files to the package. Clean and build this project.

Then create a new Java application project e.g. Sockets2011.

Copy and paste the class ServiceEcho into this project.

Alternatively you can decide to utilize the class ServiceEcho as a jar file.
In this case right click on the project SocketConcurrent and

 Choose Properties -> Libraries -> Add Jar/Folder

Browse to find the SocketConcurrent.jar file in the dist folder:

[image: image1.png]® Add JAR/Folder,

Lookin: | dist

v 2 rEE

[ sodtconcurent

eference as
Relative Path:

Path from Yerisble:

Absolute Path

File pame:

Fls of type: | Classpath Entry (folder, ZIP or J4R i)





Now there is access to all the classes, if you remember to import the package SocketConcurrent in your new classes.

Assignment 1: Controller class: SocketController
The service management must be handled by class SocketController using the following template:

Datafields: 

    ServerSocket welcomeSocket not used at the moment
    Socket connectionSocket 

Constructors

    SocketController() 

    SocketController(int port, int noTCP)

    SocketController(Socket connectionSocket)

Methods


    doIt()


    doRead()  


    doWrite() 

Create the Java main class SocketController with the mentioned data fields and the following constructor and methods:



SocketController()



   Declares the welcomeSocket on a standard port 6789 with 5 TCP connections


   Depricated at the moment



SocketController(Socket connectionSocket)



   Initialises the data field with the parameter



doIt()

   Create a ServiceEcho object service
   Create a new Thread object serviceThread on service
   Call serviceThread.start()method, automatically initiating the run() method

Assignment 2: Application class: SocketControllerApp (TestSocketController)

Create a new Java main class TestSocketController. In the main in TestSocketController you must try to test the class. Use the constructions:
Declare a server socket, welcomeSocket.

Start an infinite loop

     Declare a connection socket on the welcomeSocket

     Declare and construct a SocketController object on the connection socket

     Call the sc.doIt method

Compile and run this server program. 

Then start the TCPClient on several computers and see that everything operates fine….

Tip: Just cut and  paste from the TestSocketConcurrent.

Remember try–catch-sentence catching SocketExpection and IOException. 

Critical remarks

The present controller class is limited as it is only offering one special service. So we will re-factor again !  Maybe we need an interface for other services
We will restructure the program and add the interface: 

SocketInterface: An interface implementing Runnable for service classes. 

Assignment 3: Service Interface: ServiceInterface

Create a new Java interface ServiceInterface, whch extends Runnable and with the method:



 public void setSocket(Socket connection) 

Change the ServiceEcho class so it implements ServiceInterface and extend it with the method:



setSocket(Socket connection)



   intialise the data field with the parameter

Compile and run the TestSocketController.
Then start the TCPClient1 and/or TCPClient from several computers and see that everything operates fine again.
Now that we have generalised let’s see how easy it is to make, add and  use  new services
The objective

Create a service class which just read input from a client and print out the input.
Assignment 4: Service model class: ServiceRead
Create a Java class ServiceRead similar to ServiceEcho, but here the run method just reads the input form the client and then print out this input. I.e. the communication is not synchronized.
Assignment 5: doRead in the SocketController class
Extend the SocketController class with the method doRead:



public void doRead()
Create a ServiceRead object on service

Create a new Thread object serviceThread on service

Call serviceThread.start()method, automatically initiating initiating the run() method

Tip: Similar to the doIt, but uses the ServiceRead object. 

Assignment 6: Application and test in main in TestSocketController
In main in TestSocketController you must try to call the doRead method.

Compile and run the TestSocketController.

Then start the TCPClient from several computers and see that everything operates fine….

Comments

The doRead has a very good cohesion. But in order to respond to a client we need to be able to write back. Thus we need a ServiceWrite class and a doWrite method.

Assignment 7: Service model class: ServiceWrite

Create a Java class ServiceWrite similar to ServiceEcho, but here the run method just reads the input from the user and writes this to the client. I.e. the communication is not synchronized.

Assignment 8: doWrite in the SocketController class
Extend the SocketController class with the method doWrite:



public void doWrite()



   Initialises a service thread on the ServiceWrite

Tip: Similar to the doRead, but uses the ServiceWrite object. 

Assignment 9: Application and test in main in TestSocketController
In main in TestSocketController you must try also to call the doWrite method. 

Compile and run the TestSocketController.

Then start the TCPClient from one computer and see that everything operates fine….
All successful (


Then start TCPClient from several computers and see that everything operates well well not so fine….

UPS…Well not so succesful (, because …… yeah WHAT ?

BUT SO FAR SO GOOD.. (   WE ARE CLOSER TO A CHATFORUM….. (






