
Survey of Ad Hoc Network
Routing Protocols

Team Adhocracy
Presentation 3 – April 23, 2007

Jason Winnebeck
Benjamin Willis
Travis Thomas



Coming Up

● Summary
● Simulation Design
● Simulation Tests
● Simulation Expected Results
● Question/Comments
● References



Project Summary

● Compare three Adhoc routing algorithms
– DSR
– Champ
– GPSR

● Attempt to determine benefits and 
weaknesses of each algorithm

● Use metrics to determine which one works 
the best



Simulation Core Design

● Discrete Event Simulation
● Builder gets parameters and creates objects
● Runner collects and compiles results

+next() : bool
+scheduleEvent(in t : double, in event : SimulationEvent)

+time : double
Simulation

+buildSimulation() : Simulation

SimulationBuilder

+perform(in sim : Simulation, in t : double)

«interface»
SimulationEvent

-events1..*

+main()

AdhocSimulation

+runSim()

SimulationRunner

1

-sim 1

-idlePowerUse : double
-transmitPowerUse : double
-transferRate : double
-noiseRate : double
-randomSeed : double

SimulationParameters

1
-params1



Data Design

● Separation of link layer traffic and network layer 
traffic

● HardwareFrame fixed, ProtocolFrame defined 
by algorithm

● FrameQueue to send frames in sequence

-source : int
-dest : int
-dataSize : int

Packet

-source : int
-dest : int

HardwareFrame

1

-packet

1

«interface»
ProtocolFrame

1

-protoFrame

1

-sim : Simulation
FrameQueue

1

-frames

*



Node Design

● Node handles link 
layer traffic

● World holds nodes 
and simulates 
physical transmission

● LocationManager 
implementations allow 
movement over time

-address : int
-powerUsed : double
-transRange : double

Node

-x : double
-y : double

Location

+getLocation(in time) : Location

«interface»
LocationManager

1-location1

+getLocation(in time) : Location

-source : Location
-dest : Location
-arrivalTime : double

RandomLocationManager

+getLocation(in time) : Location

FixedLocationManager

1
-loc 1

+sendFrame()
+addNode()
+getNode()
+removeNode()

World

1

-nodes

*



Routing Algorithms Design

● Arrived: Packet arrives at intermediate hop
● Terminated: Packet arrives at final destination
● Overheard: Packet not meant for node arrives
● newPacket: Network layer introduces packet

+arrived(in node : Node, in frame : HardwareFrame)
+terminated(in node : Node, in frame : HardwareFrame)
+overheard(in node : Node, in frame : HardwareFrame)
+newPacket(in packet : Packet)

«interface»
RoutingAlgorithm



Simulation Tests

● Baseline Tests, non Adhoc related
1.Simple communication
2.Larger set simple communication
3.Large set complex communication

● No movement
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Simulation Tests

● Ad hoc Testing
1.Random talking random movement small scale
2.Random talking random movement large scale
3.Simple communication large network limited 

movement
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Traffic Generator

● Will take data to create simulation.
● Tell Source nodes to send a packet and 

where to send it.
● Will Be able to recreate traffic for each 

algorithm.



Outputs

● Number of Packets forwarded+sent
– Crude estimate of power used for each node

● Prediction
– Champ uses multi-paths to improve this should 

be better then DSR
– Greedy Perimeter Stateless Routing may do well 

since it should only be sending messages in 
known direction of Destination

● Beaconing may make it do poorly however.



Outputs

● Number of Packets Sent that actually 
reached Destination.

● Predictions
– Stationary base test predicted is 100% for all.
– The more mobile nodes get this is predicted to 

get worse for all.
● Since Champ tries to do Multi-path error correction 

packets should get their sooner then DSR.
● GPSR could possibly have an advantage since it uses 

actual locations for routing.



Outputs

● Overhead Messages
– Stable network with few message

● DSR and Champ should have very few
● GPSR will have beacons still

– Lots of movement
● DSR may require a lot of messages to keep asking for 

a new route to destination
● Champ maybe a few messages less because of multi-

pathing.
● GPSR shouldn't have a big increase from stationary 

network since it should be able to “follow” nodes.



Outputs

● Source Node through field
– GPSR should handle this well.
– Champ may work better then DSR but they may 

have similar behaviors.
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Comments/Questions

?
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