CNT5106C Computer Networks

Experiment #2, Bluetooth encounter

Contacts: Teaching Assistant: Sungwook Moon, Instructor: Ahmed Helmy

Introduction

The goal of this lab is to understand the emerging opportunity to establish delay tolerant networks (DTNs)[1][2] through short-range radio (for example, Bluetooth) on the portable devices. Students will gain hands-on experience to explore the chances for inter-device communication through collecting Bluetooth encounter traces, post-processing and analyzing the traces, comparing it with other encounter traces and brain storming on how to utilize this encounter information in delay tolerant networks (DTNs).
There are three parts in this experiment: Part I is a preliminary data collection stage for Bluetooth device encounter traces. Each group is given a Bluetooth-enabled PDA with a program to detect and log encounters with other Bluetooth-enabled devices. The objective of this stage is to collect trace data in order to analyze and use it in the latter parts of the experiment. It also gives you the hands on experience and knowledge of trace data collection. The detailed rules are given in the first document uploaded on the class website. Part II is the post processing and analyzing of the encounter trace. Based on your observation, come up with application ideas you think promising for the current and future DTNs. Part III is optional. It is a comparison analysis of the encounter traces generated and another already generated encounter trace from the CRAWDAD website. The objective of this stage is to compare the different encounter traces generated in different time and place and see which characteristic hold similar and which characteristics do not.
For all the details and updates, please check the experiment webpage [3] and course website [4] frequently. There are also helpful references for your analysis in the last page.
IMPORTANT NOTICE

Come to CSE401 to pick up the PDA if group has not checked out two PDAs.

Note for remote students:

Remote students do not need to collect the traces. However, they need to do part II except step (4) in part II. Remote students may optionally perform any other part for extra credit.

Part I: Bluetooth encounter trace collection (Experiment phase)

Detailed instruction of how to perform the bluetooth trace collection is available in the other document on the website. Please read it first for usage.

i- Preparation

1. Turn on the PDA and check if the bluetooth is on and wifi is off.

2. Execute Bluetooth trace collection program

*** HP iPAQ (Windows mobile phone)

Click on this link to see the instruction.

*** Nokia N800/N810

3. After about 10 minutes, see if the EncounterTrace.txt file saved the encounters.

4. Start working on simple parser program to parse the trace for your own purpose after the collection period is over. Some of the windows mobile devices (iPAQs) have time drift (e.g. the timestamps in the trace file may have 3 hours of delay as if current time zone is PST instead of EST even if the current setting is correct at EST). Therefore, be ready to take care of such an exception as well.

ii- Procedure

1. Let a team member who will go to campus the most time carry the PDA. You cannot share the device among team members.

2. The carrier has to try all the best s/he can to turn on the Bluetooth trace collection program all the time while conserving a battery by continuously charging. Usually the iPAQ lasts for about 6-10 hours after fully charged with minimal program running.

3. Carry the PDA with the program running on until the last day of the trace collection (see the experiment website for the due date).

iii- Post-processing

1. Return the device by the due time on the due date.

2. We will collect the traces and upload them to the experiment website.

Part II: Post processing

i- Preparation and procedure

1. Download the collected traces from all the groups for Fall 08 semester (or for remote students you can use the already-available traces from Spring 08 semester). See the experiment webpage for more details.
2. Parse the trace you downloaded from the website depending on your analysis. You can use your own database, excel or programmed parser.

ii- Post-processing
Encounter is assumed to be a Bluetooth encounter discovered from each device. Distributed PDA refers to the PDA each group checked out for this experiment.

Note for remote students: Remote student s can use the 2008 spring class trace uploaded on the website instead of the trace collected by the current students that will be uploaded. 

Answer the following questions:
IMPORTANT: if you make your own assumption, please state it clearly the reason in your submission. The most important part in your report is reasonable analysis and argument with supporting examples and specific details, not the answer to the questions. Questions listed here are intended to help your own analysis, therefore, try to provide observation, adequate reasoning, analysis and necessary assumption for your answers with detailed examples or pointers rather than simply stating the answers. In many of the following questions, mere answers without supporting proof and reasoning or unclear statement will not contribute for getting full credit. These questions are open-ended question. Therefore, you can add more results or analysis with reasonable assumption that are not asked in the question. 
1) The following questions are about total encounter traces from all collected PDAs.

a. What is the total number of encounters? You can simply add up the total encounters without considering duplicate encounters by each device or you can regard duplicate encounter as one encounter when the timestamp equals(or close).
b. What is the total number of uniquely encountered devices (e.g. each Bluetooth MAC address counts as a single encounter no matter how many times they have met)?

c. What does the distribution of Bluetooth encounter look like in terms of total number of encounters for each distributed PDA? (e.g. linearly increasing when sorted, show the graph) You will have only one graph unlike 2) c.
d. What does the distribution of unique Bluetooth encounter for distributed PDAs look like in terms of total number of encounters for each PDA? (e.g. linearly increasing when sorted, show the graph) 
e. What is the average encounter rate (# of encounters/min, hour, day)? You can make any reasonable assumption in calculating this. 

f. What is the average unique encounter rate (# of encounters/min, hour, day)? 

2) Following questions are about each encounter trace collected from all distributed PDAs. Use the following three traces and another three traces of your choice (total 6): n800-4, n810-5, n810-8 to answer to the following questions. When you choose, pick up the devices wisely so that can give an interesting result or help your analysis or argument. Provide answers in tables or graphs if you need to.

a. What is the total number of encounters for each PDA? 
b. What is the total number of uniquely encountered devices for each PDA?

c. What does the distribution of Bluetooth encounter for each distributed devices look like in terms of the total number of encounters for each encountered Bluetooth device? (e.g. linearly increasing when sorted, show the graph) You will need to describe for six devices.
d. What is the average encounter rate (encounters/min, hour, day) for each device? 

e. What is the average unique encounter rate (encounters/min, hour, day) for each device? 

3) Look at all the encounter traces. Assume that you have a message to send from one device to another device. These chosen devices should be the same 6 PDAs (given three in the question2 + three of your choice) selected in the questions #2. Answer to the questions below by comparing the following pairs: A->B, A->C, D->E, D->F. Assume N800-4 is the source device and the other two (n810-5 & n810-8) are the target devices for message delivery. (e.g. N800-4 = A, n810-5 =B, n810-8 = C) You repeat this for the other threes of your choice. Therefore, D, E and F are up to your choices.
a. Analyze from the trace the best way to deliver that message safely to the target devices when you send a message starting at each of 11/24 11am, 11/24 5pm, 11/25 11am and 11/25 5pm. Find the shortest path. The message does not necessarily have to go through distributed devices. Indicate names and number of hops and the time it takes to deliver the message. (e.g. A -> B, B -> 33:45:4B:03:27:29, 33:45:4B:03:27:29 -> C: 3 hops)
b. Is there a difference in the results due to the time when the messages are trying to be delivered? If so, show your reasons and try to think of when is the likely time for most and least hops for each pair? 
c. What are the findings? What can you conclude from this result? Provide your opinion with specific examples.
d. Provide your opinion about how you could relate these encounter traces to the social networks and how you could utilize in networks and services? 
4) Download the trace collected by 12 other graduate students in Spring 2008 at another course from the experiment webpage (www.cise.ufl.edu/~smoon/cnt5106). **NOTE: Remote student can skip this part. Remote students who wish to do this will also compare both of the traces (2008 spring & fall).

a. Compare the trace with the one collected in this semester. Provide your own comparison with your own metrics. Do you see a similar trend? Explain your opinion based on your own analysis.

b. Do you see any differences between these two traces? Explain your opinion based on your own analysis.
5) Based on your observation, provide application ideas you think promising for the current and future DTNs.
6) (Optional) Come up with your own questions and answers freely if you have other analysis or interesting findings.

Part III: Optional (Extra) part

You can choose to do this optional part as an extra by selecting one or more traces of the followings or your own project:

Note for remote students: Remote student s can use the spring 2008 class trace uploaded on the website instead of the trace collected by the current students that will be uploaded. 

Analyzing the Comparison of the Trace with other encounter trace samples from other places
There will be a few samples of Bluetooth encounter trace data already downloaded from the CRAWDAD website and uploaded on to the class website for your convenience. Pick two or more choice of traces out of the samples. You can also go to the CRAWDAD website and obtain other traces that you want. Extract the characteristic of the sample encounter trace. (similar to Part II) Compare the trace with our Bluetooth trace. 
1)  Answer to the following questions:
a. Do you see any differences between two? If there are, what are they?

b. What do you think made the differences?

c. Do you see any common characteristics between two? If there are, what are they?

d. What do you think made such common characteristics?
2) Provide your own analysis.
** For your information, followings are the links of the traces uploaded on the website:

For traces imote-trace1/2/3, see descriptions at

http://crawdad.cs.dartmouth.edu/meta.php?name=cambridge/haggle
For the reality mining trace see

http://crawdad.cs.dartmouth.edu/meta.php?name=mit/reality
For the Singapore University trace (anonymized_BT_log) see

http://crawdad.cs.dartmouth.edu/meta.php?name=nus/bluetooth
Another imote-trace is the trace collected in the city-wide experiment in

Cambridge (imote-trace-cambridge), see

http://crawdad.cs.dartmouth.edu/meta.php?name=upmc/content
Submission instruction

Write a full report on answers to the questions above and all of your other findings. Send pdf file of your report to both Sungwook (smoon@cise.ufl.edu) and YoungSang (yyun@cise.ufl.edu). The report submission deadline is on the course website. Please visit the course website [4] & experiment website [3] frequently for any updates on the experiment. 
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