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Distributed Systems – Internet Chat System 
Project documentation 

 

 

Project documentation content: 

 

‐ Software Engineering Requirement 
o Functional Requirement 
o Non Functional Requirement 

 Language 
 Reliability 
 Efficiency 

o S￼e￼c￼u￼r￼i￼t￼y￼ 
o P￼r￼i￼o￼r￼i￼t￼y￼ 

 
‐ Al￼g￼o￼r￼i￼t￼h￼m￼ ￼D￼e￼s￼i￼g￼n￼ 

o ￼Description of sequence / flow chart 
o U￼M￼L￼ ￼d￼i￼a￼g￼r￼a￼m￼ 
o Classes 

 
‐ Testing 

o JUnit test 
o Bugs 

 
‐ ￼C ￼o￼m￼p￼a￼r￼i￼s￼o￼n￼ ￼W￼i￼t￼h￼ ￼a￼ ￼U￼D￼P￼ ￼i￼m￼p￼l￼e￼m￼e￼n￼t￼a￼t￼i￼o￼n 

 
‐ A￼p￼p￼e￼n￼d￼i￼x￼: 

o ￼S￼o￼u￼r￼c￼e￼ ￼c￼o￼d￼e￼ 
 TCPServer.java 
 TCPServerThread.java 
 TCPClient.java 
 TCPClientThread.java 

o ￼I￼n￼s￼t￼a￼l￼l￼a￼t￼i￼o￼n￼ ￼a￼n￼d￼ ￼u￼s￼a￼g￼e￼ ￼G￼u￼i￼d￼e 
 usage of server.jar 
 usage of client.jar 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Software Engineering Requirement: 

￼ 

￼A￼n￼ ￼i￼n￼t￼e￼r￼n￼e￼t￼ ￼c￼h￼a￼t￼ ￼s￼y￼s￼t￼e￼m￼ ￼h￼a￼s￼ ￼t￼w￼o￼ ￼b￼a￼s￼i￼c￼ ￼c￼o￼m￼p￼o￼n￼e￼n￼t￼s:￼ ￼A￼ ￼s￼e￼r￼v￼e￼r￼ ￼a￼n￼d￼ ￼a￼ ￼￼c￼l￼i￼e￼n￼t￼.￼ 

W￼e￼ ￼w￼i￼l￼l￼ ￼a￼n￼a￼l￼y￼z￼e￼ ￼t￼h￼e￼ ￼r￼e￼q￼u￼i￼r￼e￼m￼e￼n￼t￼ ￼a￼s￼ ￼i￼s￼ ￼a￼p￼p￼l￼i￼c￼a￼b￼l￼e￼ ￼t￼o￼ ￼t￼h￼e￼ ￼￼s￼y￼s￼t￼e￼m￼ ￼a￼s￼ ￼a￼ ￼w￼h￼o￼l￼e￼ ￼a￼s￼ ￼w￼e￼l￼l￼ ￼a￼s￼ ￼f￼o￼r￼ ￼e￼a￼c￼h￼ 
￼c￼o￼m￼p￼o￼n￼e￼n￼t￼.￼ ￼W￼e￼ ￼a￼r￼e￼ ￼p￼r￼o￼v￼i￼d￼e￼d￼ ￼￼w￼i￼t￼h￼ ￼t￼h￼e￼ ￼T￼C￼P￼ ￼p￼r￼o￼t￼o￼c￼o￼l￼ ￼t￼o￼ ￼c￼o￼n￼n￼e￼c￼t￼ ￼o￼u￼r￼ ￼s￼y￼s￼t￼e￼m￼.￼ 

￼￼ 

￼F￼u￼n￼c￼t￼i￼o￼n￼a￼l￼ ￼R￼e￼q￼u￼i￼r￼e￼m￼e￼n￼t￼ for the Server:￼ 

‐ A￼ ￼s￼e￼r￼v￼e￼r￼ ￼s￼h￼o￼u￼l￼d￼ ￼r￼u￼n￼ ￼o￼n￼ ￼a￼ ￼s￼p￼e￼c￼i￼f￼i￼e￼d￼ ￼p￼o￼r￼t￼. 
‐ ￼I￼t￼ ￼s￼h￼o￼u￼l￼d￼ ￼l￼i￼s￼t￼e￼n￼ ￼f￼o￼r￼ ￼a￼n￼d￼ ￼a￼c￼c￼e￼p￼t￼ ￼c￼o￼n￼n￼e￼c￼t￼i￼o￼n￼s￼ ￼f￼r￼o￼m￼ ￼c￼l￼i￼e￼n￼t￼s￼ ￼o￼v￼e￼r￼ ￼a￼ ￼T￼C￼P￼ ￼c￼o￼n￼n￼e￼c￼t￼i￼o￼n￼.￼ 
‐ ￼I￼t￼ ￼s￼h￼o￼u￼l￼d￼ ￼m￼a￼i￼n￼t￼a￼i￼n￼ ￼a￼ ￼l￼i￼s￼t￼ ￼o￼r￼ ￼c￼o￼l￼l￼e￼c￼t￼i￼o￼n￼ ￼o￼f￼ ￼s￼u￼c￼h￼ ￼c￼l￼i￼e￼n￼t￼s￼.￼ 
‐ ￼I￼t￼ ￼s￼h￼o￼u￼l￼d￼ ￼r￼e￼c￼e￼i￼v￼e￼ ￼d￼a￼t￼a￼ ￼f￼r￼o￼m￼ ￼t￼h￼e￼ ￼c￼l￼i￼e￼n￼t￼ ￼a￼n￼d￼ ￼p￼a￼s￼s￼ ￼i￼t￼ ￼t￼o￼ ￼a￼l￼l￼ ￼t￼h￼e￼ o￼t￼h￼e￼r￼ ￼c￼l￼i￼e￼n￼t￼s￼.￼ 

￼ 

￼F￼u￼n￼c￼t￼i￼o￼n￼a￼l￼ ￼R￼e￼q￼u￼i￼r￼e￼m￼e￼n￼t￼ for the Client: ￼ 

‐ C￼l￼i￼e￼n￼t￼ ￼s￼h￼o￼u￼l￼d￼ ￼t￼r￼y￼ ￼t￼o￼ ￼c￼o￼n￼n￼e￼c￼t￼ ￼t￼o￼ ￼t￼h￼e￼ ￼s￼e￼r￼v￼e￼r￼ ￼w￼h￼e￼n￼ ￼g￼i￼v￼e￼n￼ ￼a￼n￼ ￼i￼p￼ ￼￼a￼d￼d￼r￼e￼s￼s￼ ￼a￼n￼d￼ ￼a￼ ￼p￼o￼r￼t￼ 
￼n￼u￼m￼b￼e￼r￼.￼ 

‐ ￼I￼t￼ ￼s￼h￼o￼u￼l￼d￼ ￼r￼e￼c￼e￼i￼v￼e￼ ￼m￼e￼s￼s￼a￼g￼e￼s￼ ￼f￼r￼o￼m￼ ￼t￼h￼e￼ ￼s￼e￼r￼v￼e￼r￼ ￼a￼n￼d￼ ￼d￼i￼s￼p￼l￼a￼y￼ ￼i￼t￼.￼ 
‐ ￼I￼t￼ ￼s￼h￼o￼u￼l￼d￼ ￼r￼e￼a￼d￼ ￼d￼a￼t￼a￼ ￼f￼r￼o￼m￼ ￼t￼h￼e￼ ￼k￼e￼y￼b￼o￼a￼r￼d￼ ￼a￼n￼d￼ ￼s￼e￼n￼d￼ ￼i￼t￼ ￼t￼o￼ ￼t￼h￼e￼ ￼s￼e￼r￼v￼e￼r￼.￼ 
‐ ￼I￼t￼ ￼s￼h￼o￼u￼l￼d￼ ￼n￼o￼t￼ ￼m￼i￼x￼ ￼u￼p￼ ￼t￼h￼e￼ ￼u￼s￼e￼r￼s￼ ￼o￼w￼n￼ ￼t￼y￼p￼i￼n￼g￼ ￼a￼n￼d￼ ￼t￼h￼e￼ ￼m￼e￼s￼s￼a￼g￼e￼ ￼r￼e￼c￼e￼i￼v￼e￼d￼ ￼f￼r￼o￼m￼ ￼t￼h￼e￼ 

￼s￼e￼r￼v￼e￼r￼.￼ 

￼ 

￼Non F￼u￼n￼c￼t￼i￼o￼n￼a￼l￼ ￼R￼e￼q￼u￼i￼r￼e￼m￼e￼n￼t￼: ￼ 

￼ 

￼L￼a￼n￼g￼u￼a￼g￼e￼ ￼a￼n￼d￼ ￼l￼i￼b￼r￼a￼r￼y￼: 

￼T￼h￼e￼ ￼J￼a￼v￼a￼ ￼1￼.￼5￼ ￼A￼P￼I￼ ￼and o￼n￼l￼y￼ ￼s￼t￼a￼n￼d￼a￼r￼d￼ ￼L￼i￼b￼r￼a￼r￼y￼ ￼w￼i￼l￼l￼ ￼b￼e￼ ￼u￼s￼e￼d￼.￼ ￼ 

￼ 

￼ 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E￼f￼f￼i￼c￼i￼e￼n￼c￼y￼ for Server: 

￼T￼h￼e￼ ￼S￼e￼r￼v￼e￼r￼ ￼m￼u￼s￼t￼ ￼b￼e￼ ￼a￼b￼l￼e￼ ￼t￼o￼ ￼h￼a￼n￼d￼l￼e￼ ￼s￼i￼m￼u￼l￼t￼a￼n￼e￼o￼u￼s￼l￼y￼ ￼a￼ ￼l￼a￼r￼g￼e￼ ￼n￼u￼m￼b￼e￼r￼ ￼o￼f￼ ￼c￼l￼i￼e￼n￼t￼s￼.￼ ￼A￼ ￼300￼ ￼c￼l￼i￼e￼n￼t￼s￼ 
￼m￼a￼x￼i￼m￼u￼m￼ ￼l￼i￼m￼i￼t￼ ￼w￼o￼u￼l￼d￼ ￼b￼e￼ ￼a￼p￼p￼r￼o￼p￼r￼i￼a￼t￼e￼.￼ I￼t￼ ￼m￼u￼s￼t￼ ￼b￼e￼ ￼a￼b￼l￼e￼ ￼t￼o￼ ￼r￼u￼n￼ ￼o￼n￼ ￼a￼ ￼m￼o￼d￼e￼s￼t￼ ￼h￼a￼r￼d￼w￼a￼r￼e￼, like the 
following: 

￼ 

￼Pr￼o￼c￼e￼s￼s￼o￼r:￼ ￼1￼.￼6￼ GHz 

￼Me￼m￼o￼r￼y￼: ￼1￼ GB￼ ￼r￼a￼m￼ 

￼N￼e￼t￼w￼o￼r￼k￼ ￼b￼a￼n￼d￼w￼i￼d￼t￼h￼ ￼1￼0￼0￼M￼b￼p￼s￼ 

￼ 

￼E￼f￼f￼i￼c￼i￼e￼n￼c￼y￼ for Client: 

￼A￼n￼y￼ ￼j￼a￼v￼a￼ ￼v￼i￼r￼t￼u￼a￼l￼ ￼m￼a￼c￼h￼i￼n￼e￼ ￼c￼a￼p￼a￼b￼l￼e￼ ￼o￼f￼ ￼r￼u￼n￼n￼i￼n￼g￼ ￼a￼ ￼T￼C￼P￼ ￼p￼r￼o￼t￼o￼c￼o￼l￼ ￼￼and the command line￼, e￼g￼.￼ 
￼s￼m￼a￼r￼t￼p￼h￼o￼n￼e￼s￼,￼ ￼l￼a￼p￼t￼o￼p￼s￼,￼ ￼t￼h￼i￼n￼ ￼c￼l￼i￼e￼n￼t￼s￼. 

￼ 

Reliability 

￼This section describes the reliability of the server and the client. 

 

￼Reliability￼ for Server: 

￼T￼h￼e￼ ￼s￼e￼r￼v￼e￼r￼ ￼m￼u￼s￼t￼ ￼b￼e￼ ￼a￼b￼l￼e￼ ￼t￼o￼ ￼m￼a￼n￼a￼g￼e￼ ￼i￼t￼s￼ ￼s￼y￼s￼t￼e￼m￼ ￼r￼e￼s￼o￼u￼r￼c￼e￼.￼ I￼t￼ ￼m￼u￼s￼t￼ ￼c￼r￼e￼a￼t￼e￼ ￼a￼ ￼￼l￼o￼t￼ ￼o￼f￼ ￼c￼o￼n￼n￼e￼c￼t￼i￼o￼n￼s￼ 
￼a￼n￼d￼ ￼c￼l￼o￼s￼e￼ ￼t￼h￼e￼m￼ ￼w￼i￼t￼h￼o￼u￼t￼ ￼r￼u￼n￼n￼i￼n￼g￼ ￼o￼u￼t￼ ￼o￼f￼ ￼r￼e￼s￼o￼u￼r￼c￼e￼s￼.￼ 

￼T￼h￼e￼ ￼c￼o￼n￼n￼e￼c￼t￼i￼o￼n￼s￼ ￼m￼a￼y￼ ￼b￼r￼e￼a￼k￼,￼ ￼a￼n￼d￼ ￼t￼h￼e￼ ￼s￼e￼r￼v￼e￼r￼ ￼m￼u￼s￼t￼ ￼r￼e￼c￼o￼v￼e￼r￼ ￼a￼n￼d￼ ￼r￼e￼u￼s￼e￼ ￼t￼h￼e￼ ￼￼r￼e￼s￼o￼u￼r￼c￼e￼.￼ ￼T￼h￼e￼ ￼s￼e￼r￼v￼e￼r￼ 
￼m￼u￼s￼t￼ ￼n￼o￼t￼ ￼b￼l￼o￼c￼k￼ ￼o￼n￼ ￼a￼n￼y￼ ￼o￼f￼ ￼t￼h￼e￼ ￼c￼o￼n￼n￼e￼c￼t￼i￼o￼n￼s￼.￼ 

￼ 

￼Reliability￼ for Client: 

￼A￼ ￼p￼r￼o￼b￼l￼e￼m￼ ￼w￼i￼t￼h￼ ￼a￼ ￼s￼i￼n￼g￼l￼e￼ ￼c￼l￼i￼e￼n￼t￼ ￼m￼u￼s￼t￼ ￼n￼o￼t￼ ￼a￼f￼f￼e￼c￼t￼ ￼t￼h￼e￼ ￼o￼t￼h￼e￼r￼ ￼u￼s￼e￼r￼s connected to the server. 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Security: 

￼T￼h￼e￼ ￼s￼y￼s￼t￼e￼m￼ ￼o￼p￼e￼n￼s￼ ￼a￼ ￼s￼e￼r￼v￼e￼r￼s￼o￼c￼k￼e￼t￼ ￼a￼n￼d￼ ￼l￼a￼r￼g￼e￼ ￼n￼u￼m￼b￼e￼r￼ ￼o￼f￼ ￼s￼o￼c￼k￼e￼t￼s￼ ￼o￼n￼ ￼a￼ ￼￼n￼e￼t￼w￼o￼r￼k￼.￼ ￼T￼h￼e￼r￼e￼f￼o￼r￼e￼ ￼i￼t￼ ￼i￼s￼ 
￼i￼m￼p￼e￼r￼a￼t￼i￼v￼e￼ ￼t￼h￼a￼t￼ ￼t￼h￼e￼ ￼s￼o￼c￼k￼e￼t￼s￼ ￼a￼r￼e￼ ￼p￼r￼o￼t￼e￼c￼t￼e￼d￼ ￼￼f￼r￼o￼m￼ ￼o￼u￼t￼s￼i￼d￼e￼ ￼m￼a￼l￼i￼c￼i￼o￼u￼s￼ ￼u￼s￼e￼r￼s￼.￼ 

￼I￼t￼ ￼m￼a￼y￼ ￼i￼m￼p￼l￼e￼m￼e￼n￼t￼ ￼a￼n￼ ￼a￼u￼t￼h￼e￼n￼t￼i￼c￼a￼t￼i￼o￼n￼ ￼a￼n￼d￼/￼o￼r￼ ￼d￼a￼t￼a￼ ￼e￼n￼c￼r￼y￼p￼t￼i￼o￼n￼.￼ 

￼ 

Priority: 

￼M￼u￼s￼t￼ have:￼ 

‐ ￼O￼p￼e￼n￼ ￼a￼ ￼S￼e￼r￼v￼e￼r￼ ￼S￼o￼c￼k￼e￼t￼ ￼o￼n￼ ￼t￼h￼e￼ ￼s￼e￼r￼v￼e￼r￼ 
‐ A￼d￼d￼ ￼c￼l￼i￼e￼n￼t￼s￼ ￼i￼n￼t￼o￼ ￼a￼ ￼l￼i￼s￼t￼ ￼o￼n￼ ￼t￼h￼e￼ ￼s￼e￼r￼v￼e￼r￼ 
‐ O￼p￼e￼n￼ ￼a￼ ￼s￼o￼c￼k￼e￼t￼ ￼o￼n￼ ￼t￼h￼e￼ ￼c￼l￼i￼e￼n￼t￼ ￼a￼n￼d￼ ￼o￼n￼ ￼t￼h￼e￼ ￼s￼e￼r￼v￼e￼r￼ 
‐ ￼S￼e￼n￼d￼ ￼a￼ ￼m￼e￼s￼s￼a￼g￼e￼ ￼t￼o￼ ￼t￼h￼e￼ ￼S￼e￼r￼v￼e￼r￼ ￼f￼r￼o￼m￼ ￼t￼h￼e￼ ￼c￼l￼i￼e￼n￼t 
‐ ￼R￼e￼c￼e￼i￼v￼e￼ ￼a￼ ￼m￼e￼s￼s￼a￼g￼e￼ ￼f￼r￼o￼m￼ ￼t￼h￼e￼ ￼C￼l￼i￼e￼n￼t￼ ￼t￼o￼ ￼t￼h￼e￼ ￼s￼e￼r￼v￼e￼r 
‐ ￼S￼e￼n￼d￼ ￼c￼o￼p￼y￼ ￼o￼f￼ ￼a￼ ￼m￼e￼s￼s￼a￼g￼e￼ ￼t￼o￼ ￼a￼l￼l￼ ￼t￼h￼e￼ ￼C￼l￼i￼e￼n￼t￼s￼ ￼o￼n￼ ￼t￼h￼e￼ ￼server 
‐ D￼r￼o￼p￼ ￼a￼ ￼c￼l￼i￼e￼n￼t￼ ￼w￼h￼o￼s￼e￼ ￼s￼o￼c￼k￼e￼t￼ ￼h￼a￼s￼ ￼b￼e￼e￼n￼ ￼b￼l￼o￼c￼k￼e￼d￼ or closed 

￼ 

￼S￼h￼o￼u￼l￼d￼:￼￼ 

‐ S￼e￼r￼v￼e￼r￼ ￼s￼h￼o￼u￼l￼d￼ ￼o￼n￼l￼y￼ ￼a￼l￼l￼o￼w￼ ￼l￼e￼g￼i￼t￼i￼m￼a￼t￼e￼ ￼c￼h￼a￼t￼ ￼c￼l￼i￼e￼n￼t￼s￼ ￼t￼o￼ ￼e￼s￼t￼a￼b￼l￼i￼s￼h￼ ￼￼c￼o￼n￼n￼e￼c￼t￼i￼o￼n￼s￼.￼ 
‐ When the user is typing, incoming messages must be buffered in order to avoid 

any overlap. They will be displayed later, once the user has entered his/her 
message. 

‐ S￼e￼r￼v￼e￼r￼ ￼s￼h￼o￼u￼l￼d￼ ￼m￼a￼n￼a￼g￼e￼ ￼t￼h￼e￼ ￼n￼i￼c￼k￼ ￼n￼a￼m￼e￼s￼ ￼a￼n￼d￼ ￼p￼r￼e￼v￼e￼n￼t￼ ￼d￼u￼p￼l￼i￼c￼a￼t￼e￼s￼.￼ 

￼￼ 

￼M￼a￼y￼:￼ 

‐ S￼e￼r￼v￼e￼r￼ ￼a￼n￼d￼ ￼c￼l￼i￼e￼n￼t￼ ￼s￼h￼o￼u￼l￼d￼ ￼e￼n￼c￼r￼y￼p￼t￼ ￼t￼h￼e￼ ￼d￼a￼t￼a￼.￼ 
‐ T￼h￼e￼ ￼c￼h￼a￼t￼ ￼c￼l￼i￼e￼n￼t￼ ￼m￼a￼y￼ ￼u￼s￼e￼ ￼a￼ ￼G￼U￼I￼. 
‐ T￼h￼e￼ ￼c￼h￼a￼t￼ ￼c￼l￼i￼e￼n￼t￼ ￼m￼a￼y￼ ￼i￼m￼p￼l￼e￼m￼e￼n￼t￼ ￼a￼ ￼f￼i￼l￼t￼e￼r￼ ￼s￼o￼ ￼t￼h￼a￼t￼ ￼o￼n￼l￼y￼ ￼s￼e￼l￼e￼c￼t￼e￼d￼ ￼u￼s￼e￼r￼s￼ m￼e￼s￼s￼a￼g￼e￼ ￼a￼r￼e￼ 

￼d￼i￼s￼p￼l￼a￼y￼e￼d￼.￼ 

￼ 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Algorithm design 

￼This section describes the sequence of the program, shows the UML diagram and the classes  
being used. 

 

Description of sequence / flow chart: 

 

UML diagram: 

 

Classes: 

There are the flowing classes being used from the server: 

‐ TCPServer.java 
‐ TCPServerThread.java 

There are the flowing classes being used from the client: 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‐ TCPClient.java 
‐ TCPClientThread.java 

 

￼C￼o￼m￼p￼a￼r￼i￼s￼o￼n￼ ￼W￼i￼t￼h￼ ￼a￼ ￼U￼D￼P￼ ￼i￼m￼p￼l￼e￼m￼e￼n￼t￼a￼t￼i￼o￼n￼: 

￼ 

￼ 

Installation and Usage Guide: 

For running the server as well as the client we created JAR files that can be used in the 
following way. 

 

Usage of “server.jar”: 

‐ Use the command line and be sure that you have the “server.jar” file in the same 
directory where you like to run it, if you are not currently there. 

‐ Then you can launch the server with the following command: 
o java –jar server.jar 

‐ If you get the following output, the server is correctly running: 
Server: doing the set up ... 
Server: setting port at 7896 
Server: started server on 
ServerSocket[addr=0.0.0.0/0.0.0.0,port=0,localport=7896
] 
Server: waiting for clients ... 
 

‐ You can stop the server by typing ^C 

 

Usage of “client.jar”: 

‐ Use the command line and be sure that you have the “client.jar” file in the same 
directory where you like to run it, if you are not currently there. 

‐ Then you can launch the server with the following command: 
o java –jar client.jar 

‐ If you get the following output, the client has correctly started: 
Welcome to CommandLineChat 
========================== 
 
Enter server IP:  
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‐ As next you are asked to enter the IP of the server where the “server.jar” file is 

running (followed by enter).  
‐ As next you are asked to enter the nickname you wish like to use (followed by 

enter). 
‐ If you get the following output, the client has correctly connected to the server: 

Trying to establish connection to server localhost on 
port 7896. 
Please wait ... 
Perfect, connection to server localhost properly 
established! 
 
You can now start typing a message. 

‐ Then you can go on using the command line chat and for leaving the chat you can 
type “/exit”. 
 

 

 


