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* What is Mobile Computing
— In simple terms “untethered” communication

— Ability to communicate with anyone, anytime
anywhere in the world

* User mobility and device portability

» Personal Digital Assistants (PDA’s)

Il itinued)
Why did | choose my Topic

e Communications Era

— High demand to be able to communicate with
anyone, anytime anywhere in the world

* Accessibility

— One of the most popular mobile computing
devices was available.

e Curiosity
— Never worked with a PDA before




Original Project Plan and Goals

Install Linux on PDA device
— Customizable
— Better Network Analysis Tools available

Install Ubuntu 7.10 on Laptop device
Set up Ad-Hoc network
— Hope to have 4 nodes, 2 PDA’s and 2 laptops

Run experiments to compare/contrast
network performance

Original

Experiments

e Path Loss

— Study the factors that contribute to wireless
transmission, i.e. modulation, packet size,
transmission power.

e Multi-Hop routing

— How multiple hops affect mobile network
performance

* Heterogeneous Bit Rates
— Two simultaneous traffic flows (6M and 54M)




e Familiar Linux GPE v0.8.4

* iwconfig (txpower, rate, channel), ifconfig
* Iperf (TCP/UDP Bandwidth Measurement

Tool)
. (The National Laboratory for
Applied Network Research)

— Server/Client
e iperf-s-u-il
e iperf-c 192.168.23.2-u-b 11m -t 120

— Other options
¢ - (length of packet to send)

Performance problem with Laptops

e Driver or hardware problems?
iPAQ drivers/hardware only supported up to
11 Mb/s transfer rates
Trouble getting all 4 laptops to join the same
Ad-Hoc network

Limitations in iperf
e Only supports 102k and 204k UDP buffer size




ce Issues

§
§

T000
000
S0on
2000
3000
2000
2000

L:]




Encryption key:on
Bit Ratesi1l Mb/s
Address: 00:40:96:46:00:FC
ESSID:""
Hode:Mas ter
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* How variations in the following affect network
bandwidth and packet loss.
* Modulation (Bit/Rate)
* Packet size
UDP Buffer (TCP window size)

Transmit Power

Transmission Rate




Experi

Control
— UDP protocol was used

— Want to see packet loss along a path and TCP doesn’t report
loss to the user.

— Every experiment was run for 120 second
intervals

— Every experiment run 5 times and then averaged
— Modulation restricted to 1 Mb/s, 5.5 Mb/s and 11
Mb/s

* Over 100 experiment variations run

Det

11M Channel, 1470 Packet size, 18 dBm transmit power
Bandwidth Kb/s Lost Packet %
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Different Packet Sizes
Iperf client Sending at 1 MB/s, 102k UDP Buffer
Bandwidth vs Packet Skze Lost Packet % vs Packet Size
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Different Packet Sizes
Iperf client Sending at 5.5 MB/s, 102k UDP Buffer
Bandwicith vs Packet Size Lost Packet % vs Packet Size




Different Packet Sizes
Iperf client Sending at 11 MB/s, 102k UDP Buffer
Bandwidth vs Packet Skze Lost Packet % vs Packet Size
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Iperf client Sending at 5.5 MB/s, 1470 Packet Size
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Change et Size
Sending at Constant Bandwidth

Different Channel Rates, 18 dBm transmit Power

Bandwidth Kb/s Loss Packet %
Sending at 11M Sending at 11M
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Constant Channel Rate

Sending at different Rates, 18 dBm transmit Power
Bandwidth Kb/s Loss Packet %
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Changes in’ lission Power

11M Channel, 1470 Packet size

Bandwidth vs. Tansmission Packet Loss vs. Tmnsmission
Power Power

Bigger Channel = Better Performance

* Not always

Packet Size

e 1470 is optimal UDP packet size
* Smaller packet size = lower bandwidth, better loss %

UDP buffer

* 102k is optimal for smaller transfer rates
» 204k is optimal for 11Mb/s

Transmission Power
* Non factor except for 100 mW (20 dBm)




Multi-Hop
* Find a way to make it work

More Variations

 Different Packet size, buffer and txpower variations

Distance

* Txpower would likely have more of an impact over
distances

TCP
* Change iperf to analyze TCP packets
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