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There has been an increasing interest in multi-hop ad hoc wireless networks (MANET), 
and several new protocols have been applied to such networks. The performance of 
MANET is the result of the concerted efforts of all the layers contributing to the function 
of the network. Therefore, each individual layer of the network has to be scrutinized since 
their behaviors have influence on the overall network performance in different ways. 
Moreover, the interactions between the layers need to be thoroughly examined as well. 
There have been numerous simulation efforts for MANET, but they were inadequate for 
evaluating the performance of MANET at different layers of the protocol stack 
simultaneously. This is because it is too complex and costly to develop a simulator to test 
the exact functioning of multiple layers of the network simultaneously. There have been 
emulation attempts as well; however, they either turned out to be not easily manageable, 
or non-reproducible. Therefore, in this project, our objective was to build a manageable, 
small-scale testbed, and to study several performance metrics related to ad hoc wireless 
networks. 
 

 
 

Figure 1.  System Architecture 
 
The system architecture is shown in Figure 1. These components can be categorized into 
four groups: the hardware components for supporting the experiment, the components for 
setting up and conducting experiments, the components for data collection, and the 
components for data analysis. To ensure repeatability of the experiment, batch scripts and 
scheduler are used to execute the experiment. At the beginning of each run, each 
participating node is synchronized to the local Network Time Protocol (NTP) server over 
a wired link so as to synchronize execution of the scheduler on each node. Ad hoc routing 
daemon (AODV or DSR) is run on each node. Scheduler then takes as input an 
experiment scenario file, which can be written by a user. Each scenario file consists of a 
list of tasks which will be parsed by a scheduler, which will later instruct each mobile 



node what to do at what time. The types of the tasks include starting and stopping of the 
traffic generators, and data collection. The experimental testbed is shown in Figure 2. 
 
 

 
 

Figure 2. Experimental Testbed 
 
The issues and performance metrics we have concentrated on include the following: 
 

1. Impact of Mobility 
2. Impact of Inter-node Interference 
3. TCP performance over wireless links 
4. Packet vs. Circuit switched network performance 
5. Impact of multi-hop communication 
6. Connectivity 
7. Transport Capacity 
8. Throughput 
9. Delay 

 
We performed several experiments of possible scenarios of MANET to highlight the 
causes of performance degradation in MANET. Performance is evaluated from the data 
collected at the physical, MAC, Ethernet, IP and TCP/UDP layers. The interactions 
between these layers are also investigated to understand the measured results.  
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