Chapter 5

TESTING AND RESULTS

5.1 Introduction

This chapter discusses the testing procedures and results. Both MA and CS systems
that we developed were tested in UNITAR local area network interconnected through
100Mbits Ethernet. This chapter also presents the findings from our experiments and

discusses the strengths and limitations of the system.

5.2 Purpose and Assumptions

The testing was performed with a few purposes and assumptions as listed in the

following subsections.

5.2.1 Purposes

The testing had been carrigd out with the following purposes:
1. to ensure that this agent system work.
2. to measure the duration taken to transfer a file between two nodes using
MA paradigm.
3. to measure the duration taken to transfer a file between two nodes using

CS paradigm.



5.2.2 Assumptions

The assumptions that we made in this testing are :

1.

The Slave Agent class is very small, i.e. 3726 bytes, therefore it is
negligible compared to the files used in the experiments.
The TransferFile class bytecode that we used to represent files are already

lled in destination hi Therefore we transferred TransferFile

objects only, and not the bytecode.
The time taken to write the files to secondary storage for all approaches is

small that it is negligible.

5.3 Participants and Venue

We performed the tests on UNITAR LAN. The machines that were used in the testing

are listed in Table 5.1.

Table 5.1
Machines Involved in Testing
Machine Name . IP Address
muna 172.17.18.109
mashitah 172.17.18.255
najwa 172.17.18.253
dbnex51s 172.17.18.38
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5.4 Procedures

To perform the testing, we installed all necessary classes in all machines involved.
Slave Agent class and Master Agent class must be installed in all machines acting as
servers. TransferFile class has to be installed in all servers and clients. For each
execution, one machine was designated as the server and another machine as the client.
For MA, we measured the time from the dispatch of the Slave Agent until its arrival at
destination hosts. For stream application, we measured the time from the file object
written into the output stream at server machine until the receipt of the object by the
input stream at the destination machine. For RMI, we measured the time from the

method invocation until the arrival of file objects at destination hosts.

During the testing, we sent one Slave Agent to one client and focused on the effects on
the file size to the duration of transfer. This scenario was chosen because a more
powerful machine would surely capable to provide more resources, hence able to serve

more Slave Agents.

All testing were done at approximately the same time, i.e. 1500 hours to 1800 hours
during the period of testing to lessen the variations in reading. Three executions were
done for each pair of machines using various files whose sizes ranging from 100 Kbytes
to 2000 Kbytes. We then averaged the readings to obtain the average transfer duration
for each file size. Based on these readings, we plotted a graph of average time in
milliseconds versus file size in Kbytes (Figure 5.1). The readings and findings are

described in Section 5.5.



5.5 Testing and Results

The testing carried out using server 172.17.18.255 (hostname: mashitah) to client

172.17.18.109 (hostname: muna) is presented below.

5.5.1 Connection Initiation

Figure 5.1 shows the main screen of the Agent System. In this phase, a server connects

to a client. The IP address of the client machine is chosen as presented in Figure 5.2.
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Choosing a Client Machine

After the client machine has been selected, the Slave Agent is created. The file to be

transferred is chosen, shown in Figure 5.3.
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Figure 5.3
Choosing a File to Transfer
5.5.2 Arrival At Client

Once the Slave Agent arrives at the client, it writes the files onto hard disk.

5.5.3 Results of Installation
Slave Agent would inform the Master Agent of the success of file transfer using a

Message object. This is shown in Figure 5.4 below.
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Figure 5.4
Successful File Transfer
We used text files ranging from 100 Kilobytes to 2000 Kilobytes. The same files and
machines were used in the measurement of transfer time for MA system and CS

application. The readings are shown in Table 5.2.



Table 5.2
Transfer Duration for Various File Sizes

File Transfer Duration (ms)

File Size Mobile Agent | Client-Server | Client-Server
(Kilobytes) (Stream) (RMI)
100 4963.33 526.67 110.00
200 534333 456.67 273.33
300 5930.00 566.67 350.00
400 617000 730.00 493.33
500 6080.00 750.00 566.67
600 7506.67 893.33 733.33
700 6750.00 1010.00 913.33
800 7140.00 1156.67 950.00
900 7013.00 1336.67 1063.33
1000 7013.33 1300.00 1210.00
1100 717333 1480.00 1320.00
1200 7450.00 1720.00 1536.67
1300 7796.67 1610.00 1883.33
1400 7923.33 1776.67 2293.33
1500 7836.67 1963.33 2066.67
1600 8306.67 2046.67 2596.67
1700 8896.67 2310.00 2400.00
1800 8440.00 2486.67 245333
1900 9246.67 2453.33 2446.67
2000 9076.67 2606.67 2636.67
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Based on the readings in Table 5.2, we produced the graph in Figure 5.1 below.
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Figure 5.5
Duration of Transfer versus File Size

5.5.4 Findings

The scenario shows that although the size of the agent used is only small (3726 bytes)
compared to the file sizes, MA is always far worse than CS when used for transferring

files over the Internet.

For the MA, time taken to transfer the file is where £ ymg) is time to dispatch Slave
Agent to destination machine, # ymq) is time to write file to secondary storage and £
m(may is time taken to send a notification message to the Master Agent that Slave Agent
has finished its job. We used a Message object for this purpose, as explained in Section

4.42. This message is needed because we need a mechanism to inform the Master

Agent as the Slave Agent reaches the destination machine.

Tma = tt(ma) + tw(ma) + tm(ma)
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