File transfer application

Introduction
File transfer application is a process for transmitting files over the networks. There are so many protocols are using for files transfer. TCP is connection oriented protocol and implementation is a three way handshake model for create a connection between two nodes and it is reliable connection. But UDP is connection less protocol. There is no specific connection between two nodes when using UDP and unreliable connection. Create a network structure to simulate client sever communication over IP using TCP and UDP which is effective for file transfer.

In this coursework, I have created a client/server model application over an IP network using Transmission control protocol (TCP) and User datagram transport protocol (UDP) for file transfer between client and server in OPNET software.

"A cheapshoe is a shoe company located in London, UK. They have recently opened a regional office in New York, USA. . The main service provided by the New York office will be to gather and distribute monthly and annual reports describing sales handled by the main office Cheapshoe would like to use the Internet, instead of setting up a private network between the two offices. The New York office will use the File Transfer Protocol (FTP) to download reports as needed. There are two transport protocols that the company may use with their FTP application."
Built a network model
I have created this network structure under company consideration in OPNET workspace and saved this project in my o drive as "sv823_TCP_vs_UDP.project"

The above picture is showing structure of company client server network. I take 2 Subnets, ip32_cloud, Profile Config and Application Config from Object Palette tool. Then create client in New York using one Subnet into create ppp_wkstn with ethernet4 slip8 gtwy router and create server in London using another Subnet into create ppp_server with ethernet4 slip8 gtwy router. Use two PPP DS1 duplex links for connect both Subnets to ip32_cloud. Use two 100BaseT links for connect client and server connect to each routers.

Create scenario1 as "TCP", right click on Application definition, change name as "ApplicationConfing", create an application as "FTP_Application" and change ftp as "High Load" below picture is showing.

Right click on Profile Definition, change name as "ProfileConfing", create a profile as "FTP", and add FTP_Application to that profile FTP and change operation mode as simultaneous. Below picture is showing

I have configured client application configuration, right click on New York client application, add actual name server as London.uk Server in Destination Preferences, add FTP profile in Application Supported Profile and change FTP server use protocol as TCP in Application Transport Protocol Specification. Below picture is showing this configuration

I have configured server application configuration, right click on UK sever application, add FTP_Application in Supported Services, add FTP profile in Application Supported Profile and change FTP server use protocol as TCP in Application Transport Protocol Specification. Below picture is showing this configuration

After saved scenario and run simulation. Now I create another scenario name as UDP and use protocol as UDP for file transmission. I got the duplicate scenario from TCP scenario

Right click on client application change FTP server use protocol as UDP in Application Transport Protocol Specification.

Right click on server application change FTP server use protocol as UDP in Application Transport Protocol Specification. The following pictures are showing changed UDP protocol for file transfer at client and server.

After designed the network model and setting configuration saved both scenarios and run simulations with specific time of simulation duration as 24hours. The following picture2.8 is showing manage scenarios.
Results and Observation
After both scenarios complete simulations, I got compare result window in the DES menu result

When we compare average download and upload response times between TCP and UDP, TCP average response time is larger than UDP response time. TCP is connection oriented protocol and implementation is a three way handshake model for create a connection after that it will start file transfer. When during file transfer, if connection lost server will request again that lost part of transmission and TCP is using order mechanism. When the packets send, it doesn't maintain the order. Sometime 2nd packet may arrive as first after arrive all packet it will automatically reordered. It will take more time So TCP is reliable connection. But UDP is connectionless protocol. When we are sending files, we don't know it will send or not. It may be lost while transmission. Here there is no order mechanism. First in first out. So it is fast than TCP. Finally when we use TCP for file transfer, it will give more load traffic than UDP but if any lost packet it will retransmit. The response time is larger than UDP. The following picture 3.1 is showing average download response time for TCP and UDP and average upload response time graph also similar.

The following picture 3.2 is showing average traffic sent (packet/sec) for TCP and UDP. Here TCP average traffic sent graph is high than UDP graph so that when we use TCP, it will come more traffic than use UDP.

The following graph is showing average throughput (packet/sec), packets are receiving by client from server at client router point to point.when we use TCP protocol, average throughput is high than UDP. Throughput is how many packets are sent within particular time period. So finally when we use TCP protocol, it is reliable connection, no lost data and throughput is high than use UDP protocol.

The following graph is showing average queuing delay (sec), packets are sending by client to server at client router point to point
Conclusion
According this coursework, I have designed Cheapshoe Company network as required. Create two scenarios once using TCP protocol and another one using UDP protocol for file transfer application between company server and client. After complete network design and configuration, they are simulated with different duration times. Finally I got simulated result with 24hours duration.

When we compare TCP and UDP at above result TCP average response time is high than UDP response time, average traffic sent also high for UDP and also average throughput is high for TCP. So finally we can say TCP is suitable for Cheapshoe Company to the file transferring FTP application. Because throughput is high, no lose data and it is reliable connection.

UDP protocol is more suitable for transferring multimedia traffic. Because response time and average traffic sent/received are less so queuing delay also less than TCP protocol.
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