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Some Salient Features of Ad 
Hoc Networks:

� fast deployable
� infrastructure-less network
� rapidly and frequently reconfigurable 
topologies
� self-adaptable to changing networking 
parameters (e.g., traffic patterns) and 
communication environment (e.g., 
propagation conditions)
� adaptable to different and differing (in 
time) users’ mobility patterns
� allows quality of service provisioning
� supports various media traffics (e.g., 
“best effort”, (limited) real-time, etc)
� hybrid technologies (e.g., RF, 
optics)cc
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Differing Features of Sensor 
Networks:

� unattended operation 
� many-to-one communication patterns
� more stringent energy limitations
� topology usually static (or limited 

mobility)
� massive deployment (thousands to tens 

of thousands devices)
� individual nodes are not addressable

� geographically dependent info.
� single nodes are unreliable

� but, overall, highly reliable network
� energy-depleted nodes die; network 

lifetime should be maximized
� usually single and constant traffic type 

and traffic patterns
� low network utilization

(g = 4)

An example of our research project:
There are severe limitations on how 
dense a massively deployed network 

could be.
We study these limitations, as to 

understand what are the scalability 
bounds and feasible growability

patterns of such networks
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Some Salient Features of Ad 
Hoc Networks:

� fast deployable
� infrastructure-less network
� rapidly and frequently reconfigurable 
topologies
� self-adaptable to changing networking 
parameters (e.g., traffic patterns) and 
communication environment (e.g., 
propagation conditions)
� adaptable to different and differing (in 
time) users’ mobility patterns
� allows quality of service provisioning
� supports various media traffics (e.g., 
“best effort”, (limited) real-time, etc)
� hybrid technologies (e.g., RF, optics)
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# � 	 	

��$ � 
�����
� bbbb ���������������������
������������������������������������������������������
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The common upper bound U gggg,dim on N t
max and N t

Q (G = 10, bbbb = 10)

! ��������� !������������ !������������

� Nt
max and lll l are:

� O (1) w.r.t. V and gggg
� O (min{ G / bbbb ,s}) w.r.t. G / bbbb
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The normalized upper bound on lll l (G = 10, bbbb = 10, gggg= 3.2, H=1, s=1, c=1/2)
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IP

Proactive
Protocol

Communication Services

Reliable 
Neighbor 
Broadcast

Efficient 
Flooding

BRP
Efficient 
Probing 

(bordercasting)

Reactive
Protocol

Route

Repair

Route 
Optimiza-

tion

Loose Source 
Route 

Construction

Route Maintenance

Routing
Table

IERP

IARP

e.g.,AODV, 
DSR,etc e.g.,OLSR, 

TBRF, etc
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F(T) =  1 - K(           )
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ebbbbNT + N - 1 

(     ) (1 - )
----g/b g/b g/b g/b N - 1 

N 
pppp txSWIM
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