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ABSTRACT  

 In this paper the performance of TCP variants is analyzed for voice application in GSM 

quality by varying voice frame per packets. These are compared by using KARAN and NAGLE 

theorem. This performance is analyzed over AODV protocol. This performance is compared in 

terms of throughput, packet delay variation and Load. To compare this performance OPNET 

modeler-14.5 is used.  The result shows that the performance of Nagle is better than Karan 

further if we increase the voice frame per packet the performance also increase. The result also 

shows that the performance of New Reno comes better either in Nagle or Karan’s which shows 

that overall New Reno is better than other. 
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INTRODUCTION  

 

A remote system is a developing new innovation that will permit clients to get to administrations 

and data electronically, independent of their geographic position. Today's the interest of remote 

system is at the top point on account of its simple utilization and less cost as contrast with wired 

system. Bluetooth, WI-Fi is the shabby mean of remote correspondence which is utilized by 

everybody as a part of all recorded. There are numerous kind of remote system which give 

correspondence implies over expansive ranges, for example, Mobile impromptu system, MESH 

system, WWAN[1,5].                                                                       

Wireless networks can be grouped in two sorts: - First is Infrastructure system which comprises 

of an altered framework alongside wired entryways and second one is foundation less (specially 

appointed or ad hoc) systems [4, 9, and 7].  

A Mobile impromptu system is a gathering of remote versatile PCs (or node) in which nodes 

work together by sending parcels for one another to permit them to impart outside scope of direct 

remote transmission. Specially appointed systems oblige no concentrated organization or altered 
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system foundation, for example, base stations or access focuses, and can be rapidly and 

reasonably set up as required [2,5]. 

 

• MOBILE AD-HOC NETWORK 

Mobile Ad-hoc system (MANET) is one of the systems which give shared correspondence over 

wide zone [1, 6, and 10]. MANET is a system comprises of numerous nodes which impart to one 

another with no focal control power, so it is an open system. A MANET comprises of versatile 

nodes, a switch with different hosts and remote specialized gadgets. The nodes of MANET are 

remote radio sort and remote correspondence radio sort and they are versatile in nature, these 

Mobile nodes gadgets are transmitters, receivers and smart brilliant receiving antennas. To speak 

with other nodes, the destination node must lies between the radio scopes of the source node. 

Because of security gave by MANET it can be utilized as a part of military combat zones, 

classrooms and salvage locales. The portable nodes are joined with one another and information 

is course over the remote system through transitional node, information is expected to be 

exchange by means of diverse routing protocol these routing protocols are AODV, DSR, GRP, 

OLSR and so forth [13, 14].  

 

.  

 

Figure 1: MANET 

 

• ROUTING PROTOCOL 

Steering in MANET intends to pick a privilege and suitable way from source to destination. 

Routing phrasing is utilized as a part of different systems, for example, in telephony innovation, 

electronic information systems and in the web. Here we are more worry about directing in 

portable ad hoc impromptu systems [3, 4, and 7]. Thus, Routing Protocol is a standard which 

controls how nodes choose which approach to course sends between processing devices in 

MANET. Along these lines, when a sender node needs to send information to a recipient node, it 

should first gain a path to the receiver node accordingly information exchange among nodes is 

acknowledged by method for different hops, and as opposed to simply serving as a solitary 
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terminal, each versatile node goes about as a switch to secure a route. At the point when a source 

node plans to exchange information to a destination node, packets are exchanged through the 

halfway nodes; these routing protocols are AODV, DSR, GRP, OLSR and so forth [9, 11, 12].  

 

• Ad Hoc On-Demand Distance-Vector Routing Protocol (AODV) 

AODV is a source started on-demand routing protocol, it is a novel calculation for the operation 

of ad hoc systems. In AODV, if a source node needs to send information to destination node then 

firstly it will check the course, if course exists then it essentially advances the packets to 

destination node, if course does not exists, a route revelation procedure starts [3,4,5].  

AODV manages three imperative messages for course disclosure process [7, 9, 11, and 12]:  

RREQ (Route Request): When source node needs to launch correspondence with destination 

node then it spread the RREQ message through middle of the road node in system.  

RREP (Route Response): After getting RREQ message, destination node answer as a RREP to 

source node and elucidate the route in the middle of source node and destination node, so 

communication will begin in the middle of them.  

RERR (Route Error): When the connection breakage happens the node must refute the current 

route in the steering table passage. The node must rundown the influenced destinations and 

figure out which neighbors can be influenced with this breakage. At long last the node must send 

the route lapse (RERR) message to the comparing neighbors.  

Thus, In AODV, at whatever point source node needs to send information to destination node 

then firstly source node send a path demand message to its neighbors. In the event that neighbor 

has data about destination it sends route reaction message to source node in unicast mode, if not 

then it makes an impression on every last bit of its neighbors etc. This methodology will remain 

proceed until the data about destination won't found. On the premise of this process a route 

called converse way is recorded, which distinguish the way. By utilizing this way path answer 

message is send over to the source node. At the point when the source node get path answer 

message the route gets to be prepared and the source node begins sending information packets. 

 

Experimental Setup 

 

In this paper two experiments is carried out to compare the performance of TCP variants(New 

Reno, Tahoe and Reno) by using KARAN and NAGLE theorem . In each experiment 60 nodes 

are placed randomly over an area of 100*100m. This comparison is done by using AODV 

protocol. To analyze this performance Opnet Modeller14.5 [9] is used. 

Experiment 1- in this experiment the effect of TCP variant (Reno, New Reno and Tahoe) for two 

different algorithm (Nagle and Karan) on voice for GSM application is analyzed. In this 

experiment different scenario is made for different TCP variants. In these scenario Nagle 
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theorem is applied first and then Karan theorem is applied. Here the packet per voice frame used 

is 1 

Experiment 2- in this experiment the effect of TCP variant (Reno, New Reno and Tahoe) for two 

different algorithm (Nagle and Karan) on voice for GSM application is analyzed. In this 

experiment different scenario is made for different TCP variants. In these scenario Nagle 

theorem is applied first and then Karan theorem is applied. Here the packet per voice frame is 2. 

The Simulation parameters used are shown in table 1- 

Table 1: Simulation Parameters 

Parameters Value 

Protocol AODV 

TCP Variants Reno, New Reno and Tahoe 

Area  100*100 

No. of Nodes 60 

Voice Quality GSM Quality 

Speed 2 m/s 

Mobility Model Random Waypoint 

 

Results 

In this experiment the performance of TCP Variants such as New Reno, Reno and Tahoe are 

compared in terms of Throughput, Packet delay variation and Load.  

Throughput 

Table 2 shows the throughput for Karan theorem for voice frame per packet 1 it shows that 

throughput for New Reno is 13000000, for Reno 12500000 and for Tahoe is 1280000. this shows 

that the performance of New Reno is better than other when we are using Karan’s,s algorithm. 

 

Table 2: Throughput of AODV for RENO. New RENO and TAHOE for Nagle and Karan 

theorem  

Voice Frame 

per packet  
Theorems RENO New RENO TAHOE 

1 Nagle 14000000 14000000 13500000 

Karan 12500000 13000000 12800000 

3 Nagle 15000000 14500000 14200000 

Karan 12500000 12000000 14000000 
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Table 2 shows the throughput for Nagle theorem for voice frame per packet 1. It shows that 

throughput for New Reno is 14000000, for Reno is and for Tahoe is 13500000. This shows that 

the performance of New Reno is better than other when we are using Nagle algorithm. This table 

also shows that when we are using Nagle algorithm the throughput comes better than Karan 

algorithm. 

 

Table 2 shows the throughput for Karan theorem for voice frame per packet 3 it shows that 

throughput for Tahoe is 14000000, for Reno is 12500000 and for New Reno is 12000000. This 

shows that the performance of Tahoe is better than other when we are using Karan algorithm. 

This table also shows that when we increase the voice frame per packet the performance of 

Tahoe comes better than other. 

 

Table 2   shows that the throughput for Nagle theorem for voice frames per packet 3. It shows 

that throughput for Reno is 15000000, for New Reno is 14500000 and for Tahoe is 14200000. 

This shows that the performance of Reno is better than other when we are using Nagle algorithm. 

This table also shows that when we increase the voice frame per packet the performance of 

Tahoe comes better than other and the performance of other TCP variants also increase. Table 1 

also shows that the performance of Nagle theorem is better than Karan theorem. In the previous 

work the throughput is 2000000 which is very less as compare to our work. 

 

Load 

 

Table 3: Load of AODV for RENO. New RENO and TAHOE for Nagle and Karan theorem  

Voice Frame per 

packet  
Theorems RENO New RENO TAHOE 

1 Nagle 2240000 2230000 2100000 

Karan 1240000 1250000 1230000 

3 Nagle 2190000 2230000 2180000. 

Karan 1180000 1300000 1450000 

 

Table 3 shows the load for Karan theorem for voice frame per packet 1 it shows that load for  

New Reno is 1250000, for Reno is 1240000  and for Tahoe is 1230000. this shows that the 

performance of  New Reno is better than other when we are using Karan algorithm.  

Table 3   shows the load for Nagle theorem for voice frame per packet 1. it shows that  load for  

Reno is 2240000 , for New Reno is 2230000  and for Tahoe is 2100000. this shows that the 

performance of   Reno is better than other when we are using Nagle algorithm.  

 Table 3 shows the load for Karan theorem for voice frame per packet 3 it shows that load for  

Tahoe is 1450000 , for New Reno is 1300000  and for Tahoe is 1180000. This shows that the 

performance of   Tahoe is better than other when we are using Karan algorithm. This table also 
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shows that when we increase the voice frame per packet the performance of Tahoe becomes 

better when we use Karan algorithm 

Table 3 shows the load for Nagle theorem for voice frame per packet 3. It shows that load for  

New Reno is 2230000 , for  Reno is 2190000  and for Tahoe is 2180000. This shows that the 

performance of New Reno is better than other when we are using Nagle algorithm. This table 

also shows that when we increase the voice frame per packet the performance is decrease a little 

bit when we use Nagle thermo. In the previous work the load is 800000 which is very less as 

compare to our work. 

 

Packet delay variation 

Table 4: packet delay variation of AODV for RENO. New RENO and TAHOE for Nagle and 

Karan theorem  

Voice Frame per 

packet  

Theorems RENO New RENO TAHOE 

1 Nagle 35.5 35 36.7 

Karan 60.5 56 52 

3 Nagle 32 26 29 

Karan 68 63 66 

 

Table 4 shows that the Packet delay variation for Karan’s theorem for voice frame per packet 1. 

It shows that packet delay variation for New Reno is 56, for Reno is 60.5 and for Tahoe is 52. 

This shows that the performance of Tahoe is better than other when we are using Karan’s 

algorithm.  

Table 4   shows that the Packet delay variation for Nagle theorem for voice frame per packet 1. it 

shows that packet delay variation for  Reno it is 35 , for New Reno is 35  and for Tahoe is 36.7. 

This shows that the performance of New Reno is better than other when we are using Nagle 

algorithm.  

 Table 4 shows that the Packet delay variation for Karan theorem for voice frames per packet 3. 

it shows that packet delay variation for  Tahoe is 66 , for New Reno is 63  and for Reno is 68 . 

This shows that the performance of   New Reno is better than other when we are using Karan’s 

algorithm. This table also shows that when we increase the voice frame per packet the 

performance of Tahoe becomes better when we use Karan algorithm 

Table 4 shows that the Packet delay variation for Nagle theorem for voice frame per packet 3. It 

shows that packet delay variation for New Reno is 63 , for  Reno is 68  and for Tahoe is 66. this 

shows that the performance of  New Reno is better than other when we are using Nagle 

algorithm. the table also shows that when we increase the voice frame per packet the 

performance is decrease a little bit when we use Nagle thermo. 

 

 



International Journal of Emerging Trends in Engineering and Development           Issue 5, Vol. 3 (April.-May. 2015) 

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                         ISSN 2249-6149 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 297 
 

CONCLUSION  

In this experiment the effect of TCP variant by using Nagle and Karan’s theorem is analyzed 

over voice application for GSM quality in terms of throughput, load and packet delay variation. 

For this AODV protocol is used. In this experiment 60 nodes are used which are randomly 

placed over 100*100 m area. The result shows that Performance of Nagle is better than Karan’s 

further if we increase the voice frame per packet the performance also increase. The result also 

shows that for Karan’s New Reno performs better and for Nagle Reno works better. Further if 

we increase the voice frame per packet the Tahoe performs better for Nagle and for Karan’s New 

Reno performs better. These result shows that the performance of New Reno comes better either 

in Nagle or Karan’s which shows that overall New Reno is better than other. 

 

 

REFERENCE  

[1] Karp B, Kung HT. GPSR: greedy perimeter stateless routing for wireless networks. In: 

Proceedings of international conference on mobile computing and networking (MOBICOM’00); 

August 2000. pp. 243–54. 

[2] Marti S, Giuli TJ, Lai K, Baker M. Mitigating routing misbehavior in mobile ad hoc 

networks. In: Proceedings of international conference on mobile computing and networking 

(MOBICOM’00); August 2000. pp. 255–65. 

[3] Zouridaki C, Mark BL, Hejmo M, Thomas RK. A quantitative trust establishment framework 

for reliable data packet delivery in MANETs. In: Proceedings of ACM workshop on security of 

ad hoc and sensor networks (SASN’05); November 2005. pp. 1–10. 

 [4] T. Kunz and E. Cheng, “On-demand multicasting in ad-hoc networks: Comparing AODV 

and   ODMRP,”pp. 453-  454, 2002. 

[5] C. Perkins, E. Belding-Royer, S. Das, quet,”Ad hoc on- Demand distance Vector (AODV)    

Routing”, RFC 3561,  July 2003. 

[6] J. Haerri, F. Filali, and C. Bonnet, \Performance Comparison of AODV and OLSR in 

VANETs urban Environments under realistic mobility patterns," pp. 14{17, 2006.  

[7] Aamar Nath Muraw et al “performance evaluation of MANET routing protocols GRP, DSR 

and AODV based  on packet size” IJEST vol. 4 no.06 June 2012.  

[8] Fahim Maan and Nauman Mazhar, “MANET Routing Protocols vs. Mobility Models: A 

Performance  Evaluation”, Proc. of IEEE-ICUFN 2011.  

 [9] OPNET official website, http://www.opnet.com. 

[10] I.S. Hammodi et al, “A comprehensive performance study Of OPNET Modeler for ZigBee 

WSN” 3rd International Conference on Next Generation Mobile Applications,  2009. 

[11] Abbas, S., Merabti, M., and Llewellyn-Jones, D. (2011). The effect of direct interactions on 

reputation based schemes in mobile ad hoc networks. In Consumer  Communications and 

Networking Conference (CCNC),  2011 IEEE, pages 297{302. IEEE. 

[12] Ahmed, G., Barskar, R., and Barskar, N. (2012). An Improved dsdv routing protocol for 

wireless ad hoc  networks. Procedia Technology, 6:822{831. 

http://www.opnet.com/


International Journal of Emerging Trends in Engineering and Development           Issue 5, Vol. 3 (April.-May. 2015) 

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                         ISSN 2249-6149 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 298 
 

 [13] John, P. and Vivekanandan, P. (2012). A framework for secure routing in mobile ad hoc 

networks. In Advances in Engineering, Science and Management (ICAESM), 2012 International 

Conference on, pages 453{458. IEEE. 

[14] Ajina, A., Sakthidharan, G., and Miskin, K. (2010). Study of energy efficient, power aware 

routing algorithm and their applications. In Machine Learning and   Computing (ICMLC), 2010 

Second International  Conference on  pages 288{291. IEEE. 

[15] Kang, N., Shakshuki, E., and Sheltami, T. (2011).Detecting forged acknowledgements in 

MANETs. In Advanced Information Networking and Applications (AINA), 2011 IEEE 

International Conference on, pages  488{494. IEEE. 

 


