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• SEDLANE (Simple Emulation of Delays and Losses for 
Ad hoc Networks Environment)
– Simple and easy to implement
– No specific or expensive networking hardware
– Controlled and repeatable tests
– Emulate different ad hoc network parameters (routing protocols, 

mobility, and TCP throughput) using a small set of emulated     
variables (delay, loss)

– Emulating multi-hop wireless ad hoc network (any size) using        
small number of physical machines
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• User Mode Linux (UML)
– performance severely reduced, when used to wireless ad hoc      

network emulations Æ UML runs in user mode

• MobiEmu, Mobile Network Emulator (MNE)
– separate device for each emulated wireless host

• Non-scalable

• ModelNet, MobiNet
– setup remains complex
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6('/$1( emulates ad hoc network environment through RTT (Round-Trip delay
Time) and data loss rates over the connections.   

� NS-2 Trace files Æ Delay and Loss values

� SEDLANE Æ Configure LSIZ traffic pipes

� Dummynet Æ Data packets traffic shaping tool

16���7UDFH�ILOHV 1HWZRUN�&RQILJXUDWLRQ16���
6LPXODWLRQV 6('/$1( 7HVW�EHG



(�),0�����$SSOLFDWLRQ�6HVVLRQ

6('/$1(�2SHUDWLRQ�0RGHV
6LPXOWDQHRXV�RSHUDWLRQ�

PRGH�
• SEDLANE configures all 

ipfw rules at the same 
time, assigning each pipe 
a different probability 
value.

• Emulation time is not
restricted by the simulation 
time.

6HTXHQWLDO�RSHUDWLRQ�PRGH�
• SEDLANE configures only 

one ipfw rule at a time.
• Each rule will be flushed 

after a certain ”lifetime”
before a new rule with a 
new RTT and loss value is 
configured. 

• Emulation time is identical
to the simulation time.
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Probabilit y  Dist rib. o f RTT values at  5m / s m obilit y  rate
"Em ulat ion"  

0

20

40

60

80

100

120

140

160

1
9

3
3

4
7

6
1

7
5

8
9

1
0

3

1
1

7

1
3

1

1
4

5

1
5

9

1
7

3

1
8

7

2
0

1

2
1

5

2
2

9

2
4

3

2
5

7

2
7

1

2
8

5

2
9

9

3
1

3

3
2

7

3
4

1

3
5

5

3
6

9

Probabilit y  Dist rib. o f RTT Values at  5m / s m obility  rate
"Sim ulat ion"

0

50

100

150

200

250

1
6

3
0

4
4

5
8

7
2

8
6

1
0

0

1
1

4

1
2

8

1
4

2

1
5

6

1
7

0

1
8

4

1
9

8

2
1

2

2
2

6

2
4

0

2
5

4

2
6

8

2
8

2

2
9

6

3
1

0

3
2

4

3
3

8

3
5

2

3UREDELOLW\�GLVWULEXWLRQ�2I�577�YDOXHV�LV��NHSW�UHJDUGOHVV�RI�WKH�DPRXQW�RI�GDWD�WUDQVPLWWHG

9DOLGDWLRQ�7HVW�EHG FRQILJXUDWLRQ



(�),0�����$SSOLFDWLRQ�6HVVLRQ

3HUIRUPDQFH�$QDO\VLV�
�Sequential Operation Mode)

Average Throughput at 5m / s m obility  r ate 
"Em ulation"

0
100
200
300
400
500
600
700
800

0 14 28 42 56 70 84 98 112 126 140 154

T
h

o
u

sa
n

d
s

Average Throughput at 5 m / s m obility  rate
"Sim ulation"

0

1

2

3

4

5

6

1
7

3
1

4
5

5
9

7
3

8
7

1
0

1

1
1

5

1
2

9

1
4

3

1
5

7

1
7

1

1
8

5

1
9

9

2
1

3

T
h

o
u

sa
n

d
s

RTT Evolut ion at  5m/ s mobi l it y rat e  
"Emulat ion"

0
50

100
150
200
250
300
350
400

4,0
0

11,0
0

18,0
0

25,0
0

32,0
0

39,0
0

46,0
0

RTT Evolut ion at  5m/ s mobi l i t y rat e
"Simulat ion"

0
50

100
150
200
250
300
350
400

4,0
0

6,0
0

8,0
0

10,0
0

12,0
0

14,0
0

16,0
0

18,0
0

20,0
0

22,0
0

24,0
0

26,0
0

28,0
0

30,0
0

32,0
0

34,0
0

36,0
0

38,0
0

40,0
0



(�),0�����$SSOLFDWLRQ�6HVVLRQ

&RQFOXVLRQ�	�)XWXUH�:RUN
• Conclusion:

– SEDLANE  Æ capable of emulating the different network      
parameters and having an accurate network performance.

– SEDLANEÆ can emulate ad hoc network scenarios and give  
the same performance in terms of delay and data packet loss as 
in the network simulator.

– SEDLANE Æ helps in testing and evaluating many ad hoc net
work features (such as mobility rates, ad hoc routing protocols,
and transmission control protocol).

• Future work:
– Using SEDLANE to evaluate the devices’ energy consumption 

when running specific applications over ad hoc networks.


