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Introduction

Traditional Centralized TopologyTraditional Centralized Topology

Advantages:Advantages:
SimplisticSimplistic
SecureSecure

Disadvantages:Disadvantages:
ScalabilityScalability
FaultFault--tolerancetolerance

Central 
Server
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Introduction

Distributed TopologyDistributed Topology
Lack of central server for storage/routingLack of central server for storage/routing
Each node is both a Each node is both a serverserver and a and a clientclient
Messages routed by intermediary nodesMessages routed by intermediary nodes
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Introduction

Routing extremely importantRouting extremely important
Many types depending on user criteriaMany types depending on user criteria

Simplicity, low overhead, minimize dropped packet Simplicity, low overhead, minimize dropped packet …… etcetc
AODV, DSDV and DSRAODV, DSDV and DSR
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Protocols Overview - DSDV

DestinationDestination--Sequenced Distance Vector RoutingSequenced Distance Vector Routing
Extension of BellmanExtension of Bellman--Ford (shortest path between two points)Ford (shortest path between two points)
Routing table list all available destinations, hops and sequenceRouting table list all available destinations, hops and sequence numbersnumbers
Seq. # avoids loopsSeq. # avoids loops
Node periodically send out routing tablesNode periodically send out routing tables
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Dynamic Source RoutingDynamic Source Routing
Complete hopComplete hop--byby--hop route to destinationhop route to destination
Multiple routes for each destinationMultiple routes for each destination
Aggressive use of source routing and route cachingAggressive use of source routing and route caching
RouteRoute--discovery and routediscovery and route--maintenancemaintenance

Protocols Overview - DSR
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AdAd--Hoc OnHoc On--Demand Distance Vector RoutingDemand Distance Vector Routing
Combination of DSR and DSDVCombination of DSR and DSDV
DSDV DSDV NextNext--hop routing tablehop routing table
DSR DSR OnOn--demand route discoverydemand route discovery

Protocols Overview - AODV
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Protocols Overview - Summary

HighHighMediumMediumMediumMediumNode OverheadNode Overhead

OnOn--DemandDemand

Route Table Route Table 
with next hopwith next hop

MediumMedium

AODVAODV

OnOn--DemandDemandPeriodicPeriodicRoute Route 
DiscoveryDiscovery

Complete Complete 
routes cachedroutes cached

Route Table Route Table 
with next hopwith next hop

Route Route 
MechanismMechanism

LowLowHighHighNetwork Network 
OverheadOverhead

DSRDSRDSDVDSDV
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Project Overview

Implemented in nsImplemented in ns--2  2  
Simulation of Wireless Distributed System (WDS)Simulation of Wireless Distributed System (WDS)
Wireless package developed by CMUWireless package developed by CMU

VariablesVariables
Routing Protocols x 3Routing Protocols x 3
Number of Nodes x 3Number of Nodes x 3
Pause time (mobility) x 3Pause time (mobility) x 3

Initially wanted to simulate larger network Initially wanted to simulate larger network > 1000 nodes> 1000 nodes
27 trace files 27 trace files > 1.5 > 1.5 GbGb
Processed with Pentium IV 2 GHz Processed with Pentium IV 2 GHz > 72 hours> 72 hours
Memory issue Memory issue aborted prematurelyaborted prematurely
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Project Overview

To graph processed dataGraphing data

To combine the processed data 
of each trace-file piece

Combining 
processed data

To process each individual trace-
file piece

Processing split 
trace-file

To divide the trace-file into 
smaller pieces

Splitting trace-
file

To generate trace-fileTrace-file 
generation

Purpose of StateState
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Project Simulation

Variable ParametersVariable Parameters Fixed ParametersFixed Parameters

5 kbpsRate

½ of number of nodesMaximum Connections

Constant Bit Rate (CBR)Traffic Type

Traffic Generation

5 m/sMaximum Speed

Node Movement

150 secondsSimulation Time

1000 metersY-Boundary

1000 metersX-Boundary

General Topology

1, 50, 10020, 60, 100DSR

1, 50, 10020, 60, 100DSDV

1, 50, 10020, 60, 100AODV

Pause Time (sec)Number of 
Nodes
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Application LoadApplication Load
The total number of sent messages and forwarded messages The total number of sent messages and forwarded messages 
(application(application--related)related)

Dropped LoadDropped Load
The total number of dropped messages (applicationThe total number of dropped messages (application--related)related)

Received LoadReceived Load
The total number of received messages (applicationThe total number of received messages (application--related)related)

Routing LoadRouting Load
The total number of sent messages and forwarded messages The total number of sent messages and forwarded messages 
(routing(routing--related)related)

Project Simulation - Metrics
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Analysis – Application Load

DSDVDSDVAODV AODV 
/ DSR/ DSR

Low Low 
(P)(P)

DSDVDSDVAODV AODV 
/ DSR/ DSR

High High 
(P)(P)

Low Low 
(N)(N)

High High 
(N)(N)
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Analysis – Dropped Load

AODV AODV 
/ DSR/ DSR

AODV AODV 
/ DSR/ DSR

Low Low 
(P)(P)

AODV AODV 
/ DSR/ DSR

AODV AODV 
/ DSR/ DSR

High High 
(P)(P)

Low Low 
(N)(N)

High High 
(N)(N)
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Analysis – Routing Load

DSDVDSDVDSDVDSDVLow Low 
(P)(P)

DSDVDSDVDSDVDSDVHigh High 
(P)(P)

Low Low 
(N)(N)

High High 
(N)(N)
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Analysis – Received Load

Node VarianceNode Variance

Pause VariancePause Variance
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Analysis - DSR

Routing LoadRouting Load Dropped LoadDropped Load

Node VarianceNode Variance

Pause VariancePause Variance
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Analysis - DSDV

Routing LoadRouting Load Dropped LoadDropped Load

Node VarianceNode Variance

Pause VariancePause Variance
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Analysis - AODV

Routing LoadRouting Load Dropped LoadDropped Load

Node VarianceNode Variance

Pause VariancePause Variance
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Analysis – Throughput

Node VarianceNode Variance

Pause VariancePause Variance
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Analysis – End-To-End Delay

Node VarianceNode Variance
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Summary

MotivationMotivation
Decentralized framework is better than a centralized frameworkDecentralized framework is better than a centralized framework
Efficient routing is requiredEfficient routing is required
Compared AODV, DSDV, DSR in nsCompared AODV, DSDV, DSR in ns--22

Simulation parametersSimulation parameters
Varying nodes, pause time, and routing protocolsVarying nodes, pause time, and routing protocols

Performance metricsPerformance metrics
Application load, dropped load, received load, routing loadApplication load, dropped load, received load, routing load
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Summary

Best Case / Worst Case:Best Case / Worst Case:
Application loadApplication load
Dropped loadDropped load
Routing loadRouting load

DSDVDSDVAODV / AODV / 
DSRDSR

Low (P)Low (P)

DSDVDSDVAODV / AODV / 
DSRDSR

High (P)High (P)

Low (N)Low (N)High (N)High (N)

AODV / AODV / 
DSRDSR

AODV / AODV / 
DSRDSR

Low (P)Low (P)

AODV / AODV / 
DSRDSR

AODV / AODV / 
DSRDSR

High (P)High (P)

Low (N)Low (N)High (N)High (N)

DSDVDSDVDSDVDSDVLow (P)Low (P)

DSDVDSDVDSDVDSDVHigh (P)High (P)

Low (N)Low (N)High (N)High (N)
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Q & A?Q & A?


