COM SCI 118 Computer Network Fundamentals

Project 2: Simple Window-based Reliable Data Transfer in C/C++
Fall 2015

1 Goal

The purpase of this project is to use UDP Socket and C/C | | programming language to implement a reliable data
transfer protocol.

2 Instructions

In this project, vou are asked to realize reliable data transfer on top of UDPE. You can implement cither Selectiee
Repeat protocol or Go-Back-N protocol. Stop-wait and stop-forwand protocols are NOT allowed o thas project.

Note that your programes will act as both a network application (file transfer program) and a reliable transport
layer protoool bult over the unreliable: UDD transport layver. That 1s, yon neosd to write one program for the server,
and another one for the chent. The receiver program would reguest a ble from the sender, and the sender wonld be
able to reply the fle. The recerver program will take the hbostname and port momber of the sender, and the naome of
a hle it wants to rmetricve from the sender as s command ne arpauments. For example:

To run the sender type: shell > sender < porinumber =
To rmun the receiver typae: shell > reoctver < sender_hostnome > < sender _portnember > < fdename >

The receiver will first send 2 messsage to the sender which includes the name of the Gle requestoed. IF the ble exists,
the sender will divide the entine file into muoltiple packets (the maximom packet size s 1K bytes), and then add some
heador information to cach packet before sending them to the reeciver, It s ap to you what information von want to
include in the header (eg. Source, Destination port cte.), but at least your header should inelude information for
richable data delivery. You are free to define what kind of mesages you will reguire, and the formeat of the oessgeoes.
You can create a large Ale being regquested on your own, but make sure the file 5 transmittoed in multiple packets.

Only C/C 1 | are allowed in this project.

3 Emulate Packet Loss/Corruption

Although wsang UDP does not ecnsure reliabality of data transfor, the actual rate of packet loss or corruption i LAN

may be too low to test your program.  Thercfore you should simmlate packet oss and corruption in the following
INLATIIIET

o Packet loses With probability I ignore arriving packets | pretemd not receiving the ariving packets) .

o Packet corruption: With probability Pr mark an arriving packet as being corrupted (pretend the arriving
packets are corrupted).

e It and P range between 0 and an appropriate value (say, 00407, Note both data packets traveling from sender
to recerver and acknowledgement packets traveling from receiver to sender may be lost or corrupted.



4 Hints

The best way to approach this project 5 inincremental steps. Here 1 our sugeestion: birst, assume there 15 no packet
losss or corruption. Just have the sender send a packet, the recetver respond with an ACK, and s0 on. Secondly,
introduce corruption. This means you mmst implement some retransmession funectionality. Thirdly, introdoce packet
losss. Now you have to add a timer at the sender side for each packet.

The credit of your project s distrnbuated among the reguired functions. If yvou only Bmsh part of the roguirements,
wo still prve yvon partial eredit. S0 please do the project incrementally.

T demonstrate your programs, yon can make the window size W, the packet loss probability 7Y, the packet
corruption probability Peo, as mput parameters when you ficst run your server and client prograrmes.

For example, to ran the sender sade: = sender < porinumber > CWnd 'y P
and to run the reeciver side: = recocweer < sender_hostname: =< sender_portnumber =< filenoame > 1) P

You should print messages to the screen when the server or the chient s sending or receiving packets.  Your
messape should include mformation such as whethor it & 2 DATA packet or an ACK, the soquence mmber, whether

it s corrupted or lost cte. Such messages will be belpful for vou to debug the programs, and we can e them to
examine the correctness of your programs.

5 Due Time and Demo

l. ¥ou should demo your program to the TA with whom you are enrolled. The demo dates will be annouced later.
2. Submit an clectronic copy of the project on CCLE by 11:55:00pm Thursday(03 December). This 1s HARD DEADLINE

5.1 Demo

In the dema, & VM machine = provided for testing, which s the same as that in Project 1. You necd to compaile

vour programes, and mn your programs to deliver g test ble from the sender sde to the receiver side. To show the
delivery process on the sereen, your program should print out all the neosssary operations. We may ask you to use
different values for I and Mo to test your programes. We will ask you to compare the roceived test Gles with the
oriinal one using the diff command.

Demo Proceduare:

1. Sign up for Demo @ TA will distribute the signup sheot in the disowssion section of the Tth and 8th weck.

2. In Demo - You need to preparce 3 slides to prosent. | shde for dessgn and implementation, | shde for ecpenences
vou pain, | slide for lesson learnt from project and sugpoestion to project.

s TA will ask voun to demo the function step by step

o TA will also ask vou guestions dunng demo, you necd to answer the question cleardy. All guestion waill
rizlatexd to your project implementation.

3. You have 1) minutes to demo vour protocol. Only the code you have submitted would be usoed in this demo.

6 Project Submission

1. T'ut all your files into a dircctory, must called progect2 00T DY far. UIL s the student id of one of the stodents
of the group.

2. Submit the file project2 07 T0 tar via SEAS online submission in course webpage.

3. The proyect2 U T tar should contain the following hles



e Source codes (can be multiple files)
e A report file (doc or .pdf) no more than 3 pages. The report will contain:
Student names and Student 1Ds at the very beginning (2 students per-group).

Implementation deseription (header format, mesages, timeouts, window-basaxd protocol ete).

Ihtheultis that vou faced and how yvou solved them.
s Makehle:

4. The TAs will only type “make”™ to compile your code, make sure your Makehle works i the provided VM
mmachine.

0. Bach group just needs to submit one sct of (les



