Testing a modified version of TCP

Name:

Date:
 

Objectives

Objective:
Compare time required to transer a file thru  a switch when the tcp window size has  been modified not to change when congestion is detected in the network.

Use Ethereal and Tcpdump to analyze the packets.

Background Reading

Review how to recompile the linux kernel, ethereal, and tcpdump.

Possible sources:  www.linuxplanet.com

Required Equipment

1. Established LAN

2. One Switch

3. Cables

Procedure 

1. 
Setup LAN connections

a. Set up the physical connections for the LAN.  

b. Connect the three computers to the switch. Configure the IP addresses for each computer using the command:  ifconfig xxx.xxx.xxx.xxx netmask 255.255.255.0.

c. Test for connectivity by pinging a host.

The following diagram illustrates the setup:


d. Make sure FTP is running  the computers.  A user must be created because FTP will not allow root to transfer files.  Setup a user name on the computers.

e. A file was installed in /home/mmathieu  that was 110000 bytes.  A large file is needed to allow for variation of times to be measured over the network.

f. Transfer the file using ftp.  The following commands were used on two computers at the same time to induce congestion in the network:

ftp 192.168.2.3
login: mmathieu

password: xxxxx

cd /home/mmathieu

ls (Verify file is there)

get filename

AA. We are interested in the transfer time of a file when the code in the kernel is changed for the TCP/IP parameters.  Specifically, when congestion is detected in the network.

AB. Locate the file responsible for changing the window size.

The file was located in /usr/src/linux/net/ipv4.

The name of the file is tcp_input.c

AC. 
Line 1307 in the function static void tcp_cwnd_down(struct tcp_opt *tcp) was changed from if(decr && tp->snd_cwnd  > tp->snd_ssthresh/2) to  if(decr && tp->snd_cwnd > tp->snd_ssthresh ).  In other words, the window size will not change if congestion is detected.

AD. Recompile the kernel.  Review lab outlining the procedure.

From here, we compared the time to ftp the same file from  the modified kernel on machine 192.168.1.1 to the original kernel on machine 192.168.1.3.

To do this, we initiated an ftp session from 192.168.1.1 and 192.168.1.3 to 192.168.1.2 at the same time.  Additionally, ethereal should be initiated on 192.168.1.2 to capture the resulting datagrams being transferred.

The following transfer times were recorded from 192.168.1.2 to 192.168.1.3.  This is the time to transfer the file thru a switch between the two computers with the original kernal on a stressed network.

    Time                     Bandwidth

.0323 secs                  3.3e+03Kbytes/sec

.0652 secs                  1.7e+03Kbytes/sec

.0404 secs                  2.6e+03Kbytes/sec

.0407 secs                  2.6e+03Kbytes/sec

.0516 secs                  2.1e+03Kbytes/sec

Next, ftp from the modified kernel on 192.168.1.1 from 192.168.1.3.

The following times were recorded:

    Time                     Bandwidth

.0117 secs                  9.2e+03Kbytes/sec

.0128 secs                  8.4e+03Kbytes/sec

.0131 secs                  8.2e+03Kbytes/sec

.0273 secs                  3.9e+03Kbytes/sec

.0283 secs                  3.9e+03Kbytes/sec

Conclusion


The computer with the modified tcp/ip parameters showed a quicker transfer time between computers than the unmodified computer.  This is as expected, as when congestion is detected on the network, the modified computer does not adjust it’s tcp/ip window size, and consequently receives more information over the available bandwidth of the network.  The file transfer was captured with ethereal, and the resulting behavior is also illustrated.
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