LAB 4: NETWORK PERFORMANCE OF INTERACTIVE & BULK TRAFFIC
This simulation shows difference between the average throughput of interactive traffic (web & telnet) and bulk traffic (FTP). The network in the figure below has a server node n0 running FTP, Telnet & a Web server. The client nodes are n2, n3 and n4. We run the simulation for 20 seconds. The link speed of the link between n0 & n1 is 1 Mbps with a delay of 10 ms. The packet size for tcp0 & tcp1 are 1000 bytes and the main page size for Web server is 5000 with 10 objects embedded in it each of size 10 kb. The two clients WClient1 & WClient2 has page request frequency of 1 sec each.
Setting the frequency of page request:
Double clicking WClient1 will pop up WebClient Properties. The page request frequency is Poisson Request Sequence.

The page size at the server can be set by double clicking the WServer0, which will pop up the WebServer Properties. Under the Page Pool Generator, we can select a single web page which is PagePool/Math or a composite web page which is PagePool/CompMath. By clicking on Configure we can set the page size.

Network Diagram:- 
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Results: -
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By observing the graph we see that the efficiency for FTP is much higher than Web throughput and Telnet throughput, which shows the aggressive nature of FTP.
Summary: -
The efficiency is calculated by normalizing the throughput based on the link speed.

Efficiency = Throughput / Link Speed

The link utilization for the link between n1 & n2 is calculated by:

r1 = sum of all packets received by n1 every second
r2 = sum of all packets received by n2 every second

Link utilization = (r1 + r2) * 8 / Link Speed

	Service
	Throughput
	Efficiency

	Telnet
	0.01
	1.09%

	Web
	0.04
	4.55%

	FTP
	0.89
	89.51%


[image: image1.jpg]N5-2 Workbench [Telnet_Web_FTP.nsb] =101 x|
File Edit View Insert Configuration Script Help © MNLAB, DePaul University, 2004
ofafe][a]efa] [a[&]=] []wi[=]

ip0

sink3

Welientt

Wlient2

i
[ nsaron || removerow || 06 | [ corcer |
Time | Application | Action | Group Num

i ftelnetn start |

i WWClientl start |

i ) start |

i WWClientz start [

Simulation finish at time [20.0





Conclusions:- 
FTP is very aggressive in nature while Telnet is the least.
How to generate trace file:

$ ns Telnet_Web_FTP.tcl

n0: 0

n1: 1

n4: 2

n2: 3

n3: 4

Simulation completed.
Script used for throughput is

#!/bin/csh

set i = 0

while ($i < 21)

awk 'int($2)=='$i' && $1=="r" && $4==3 && $5=="tcp" {pkt = pkt + $6 - 40} END {print '$i'": " pkt}' Telnet_Web_FTP.tr

set i = `expr $i + 1`

end

Script used for utilization is
#!/bin/csh

set i = 0

while ($i < 21)

awk 'int($2)=='$i' && $3 == 2 && $4 == 1 {pkt = pkt + $6 - 40} END {print '$i'": " pkt}' Telnet_Web_FTP.tr

set i = `expr $i + 1`

end
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Telnet_Web_FTP

		Time		TELNET		Throughput		Efficiency				FTP		Throughput		Thr				WEB		Throughput		Thr

		1		0		0		0				100000		0.8		80						0		0

		2		2000		0.016		1.6				111000		0.888		88.8				3216		0.025728		2.5728

		3		1000		0.008		0.8				114000		0.912		91.2				6784		0.054272		5.4272

		4		2000		0.016		1.6				103000		0.824		82.4				5000		0.04		4

		5				0		0				104000		0.832		83.2				15000		0.12		12

		6		1000		0.008		0.8				104000		0.832		83.2				15000		0.12		12

		7		4000		0.032		3.2				116000		0.928		92.8				14824		0.118592		11.8592

		8				0		0				113000		0.904		90.4				176		0.001408		0.1408

		9		1000		0.008		0.8				116000		0.928		92.8				7504		0.060032		6.0032

		10		1000		0.008		0.8				119000		0.952		95.2				2496		0.019968		1.9968

		11		2000		0.016		1.6				113000		0.904		90.4						0		0

		12				0		0				120000		0.96		96				5000		0.04		4

		13		2000		0.016		1.6				108000		0.864		86.4						0		0

		14		1000		0.008		0.8				109000		0.872		87.2				10000		0.08		8

		15		1000		0.008		0.8				119000		0.952		95.2				9824		0.078592		7.8592

		16		3000		0.024		2.4				112000		0.896		89.6				176		0.001408		0.1408

		17		1000		0.008		0.8				118000		0.944		94.4				4824		0.038592		3.8592

		18		2000		0.016		1.6				111000		0.888		88.8				1248		0.009984		0.9984

		19		2000		0.016		1.6				116000		0.928		92.8				7144		0.057152		5.7152

		20

						0.0109473684		1.0947368421						0.8951578947		89.5157894737						0.0455646316		4.5564631579

												95.1669894737																Service		Throughput		Efficiency

																												Telnet		0.01		1.09%

																												Web		0.04		4.55%

																												FTP		0.89		89.51%
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WEB

		Time		TELNET		Throughput				FTP		Thr				WEB		Thr

		1		0		0				104000		83.2				3536		2.8288

		2		1000		0.8				116000		92.8				3000		2.4

		3				0				117000		93.6				3000		2.4

		4		1000		0.8				116000		92.8				3000		2.4

		5				0				118000		94.4				2464		1.9712

		6		2000		1.6				115000		92				3000		2.4

		7		2000		1.6				115000		92				3000		2.4

		8		3000		2.4				114000		91.2				2536		2.0288

		9		2000		1.6				115000		92				3000		2.4

		10				0				117000		93.6				3000		2.4

		11		2000		1.6				116000		92.8				3000		2.4

		12				0				117000		93.6				2464		1.9712

		13		5000		4				112000		89.6				3000		2.4

		14		1000		0.8				116000		92.8				3000		2.4

		15		1000		0.8				116000		92.8				3000		2.4

		16		1000		0.8				117000		93.6				2536		2.0288

		17				0				117000		93.6				3000		2.4

		18		2000		1.6				116000		92.8				2464		1.9712

		19		1000		0.8				116000		92.8				3000		2.4

		20

						1.0105263158						92.2105263158						2.3157894737
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		Time		tcp@4		Throughput

		1				0

		2				0

		3				0

		4				0

		5				0

		6				0

		7		60000		0.48

		8		45000		0.36

		9		13000		0.104

		10		81000		0.648

		11		6000		0.048

		12		36000		0.288

		13		3000		0.024

		14		16000		0.128

		15		5000		0.04

		16		4000		0.032

		17				0

		18		58000		0.464

		19		37000		0.296

		20

						0.1532631579
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