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ABSTRACT

Riverbed(OPNET) Modeler is a packet-level discrete event-driven simulator that can easily simulate complex
communication protocols and large-scale networks. However, it requires a deep understanding and extensive
modifications to implement a new routing algorithm using the built-in MANET(Mobile Ad-Hoc Network)
framework provided by Riverbed Modeler. In this paper, we propose a TDMA(Time Division Multiple
Access)-based MANET framework that can make it easier and reduce the possibility of errors in order to
solve the difficulty of adding routing algorithm to Riverbed Modeler. The proposed TDMA-based MANET

framework has no modules related to other basic processors, such as IP protocol, and was developed in-house
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to measure the basic packet latency time and packet loss rate. When the routing algorithm is modified using

the proposed TDMA-based MANET framework, only the routing algorithm and header information of some

packets need to be modified. Using this proposed framework, an example of a tree-type MANET using

Dijkstra’s algorithm was presented to confirm the measurement of packet latency time and packet loss rate.
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Node 0 : ( F400) Information Display @ 30.000000
NC Rx SNR Table For Calculating Nextl Topology ——-—-—
1 Rx 0 1 Rx 1 | Rx 2 | Rx 3 | Rx 4 | Rx Rx € | Rx 7 | Rx 8 | | Rx 10 | Rx 11 |

Tx 0 | 0.000000 €.481925 0.000000 0.000000 0.000000 ']
Tx 1 | 6.481925 0.000000 6.481925 0.437845 0.000000 0
Tx 2 | 0.000000 €.481925 0.000000 €.481925 €.490839 €.
Tx 3 | 0.000000 0.437845 €.481925 0.000000 11.150677 '] C
Ix 4 | 0.000000 0.000000 6.490839 22.891011 22.913431 0. 0
Ix 5 | 0.000000 0.000000 €.492782 11.150€77 22.913431 [ 0. [s]
Ix € 1 0.000000 0.000000 6.490839 4. 11.162323 22.9 4. 0.
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Tx 10 | 0.000000 0.000000 6.490839 0. 0. 11.162323 22.913431 0 22
Tx 11 1 0.000000 0.437845 6.481925 0.00¢ 0.C 4,651009 11.150677 0
2 4. Simulation Console W A Ad E2 AW tjAZeo] (& 0)
Fig. 4. Global channel state information display (Node 0) in the simulation console
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————— Topology List —--——-
Present : 100 0 1 2 2 2 2 2 2 2 2 2
————— Frame Allocation :

0 Slot (29.925000):

=
-
£y

node (Beacon, MCS 1)

1 Slot (29.926312): 1 Tx node (Beacon, MCS 1)
2 Slot (29.927€24): 2 Tx node (Beacon, MCS 1)
3 Slot (29.9289%36): 3 node (Beacon, MCS 1)
4 Slot (29.930248): 4 de (Beacon, MCS 1)
5 Slot (29.931560): 5 de (Beacon, MC5 1)
€ Slot (29.932872): 6 de (Beacon, MC5 1)
7 Slot (29.934184): 7 de (Beacon, MC5 1)
8 Slot (29.935496): 8 de (Beacon, MCS 1)
9 Slot (29.93€8 H 9 Tx "md: (Beacon, MCS 1)

10 Slot (29.938120): 10 Tx node (Beacon, MCS 1)
11 Slot (29.939432): 11 Tx node (Beacon, MCS 1)
12 Slot (29.940744): 3 Tx node (Voice, MCS 1) |

13 Slot (29.942048): 4 Tx node (Voice, MCS 1)
14 Slot (29.943352): 5 Tx node (Voice, MCS 1)
15 Slot (29.9446€5€): € Tx node ( ce, MC5 1)
16 Slot (29.945960): 7 Tx node ( ce, MCS 1)
17 Slot (25.947264): & Tx node ( ce, MCS 1)
18 Slot (29.948568): S Tx node ( ce, MCS 1)
19 Slot (29.949872): 10 Tx de (Voice, MCS 1)

20 Slot (29.951176):
21 Slot (29.952480):

11 Tx node (Voice, MCS 1)
S Tx node (Video, MCS 1)

22 Slot Tx node (Video, MCS 1)
23 Slot Tx node (Video, MCS 1)
24 Slot ©.956382): TX node (Video, MCS 1)

25 Slot (29.9576%6):
2€ Slot (29.959000):
27 Slot (29.9€0304):
8 Slot (29.961608):
29 Slot (29.96€2912):
30 Slot (29.9e€4216):
31 Slot .965520) :

Tx node (Voice, MCS 1)
Tx node (Video, MCS 1)
Tx node (Video, MCS 1)
node (Video, MCS 1)
Tx node (Video, MCS 1)
Tx node (Voice, MCS 1)
Tx node (Video, MCS 1)

HFRWE RO R NN DD
-
£y

32 Slot 824): Tx node (Video, MCS 1)
33 Slot .968128) : Tx node (Video, MCS 1)
34 Slot (29.969432): Tx node (Video, MCS 1)

a2 5. AlEdeld
z0)

Fig. 5. Topology and resource allocation information
display (Node 0) in the simulation console
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——-- Simulation Results -
Topology Algorithm : Traffic C

ration Considering : 57

Video Traffic Interval: [ 0.032000, 0.034000 ], Size: [ 1000, 1500]
Video Traffic Results:
NC

1 3

[¥

€98 €9 €%

/
/
/ €98
/
/

~~~
NN~
~~~
~~~

I
@ @
o
w0

0.070106 / 0.042621 / 0.01%422 / 0.04782
Max Del: / 0.0852€7 / 0.062231 / 0.085267 / 0.085269 / 0.0867433 / 0
/ 0.046583 / 0.024010 / 0.008260 / 0.02%213 / 0.029213 / 0.

1.000000 / 1. "JOQQOO /1. OOOOOQ / 1.000000 / 1.000000 / 1.

4 / 0.047824 / O. 04‘!:47
067433 / 0
013465 / 0.013464 / O. Jl3q:4 /

/
/
/
/
/

9 /
NOT Tx /
NOT Rx /
NOT Rx / 1.0
NOT Rx / 0.024622
NCT Rx / 9

3460 / NOT Rx / O.

Traffic Period: 1.000000, Size: 15
n Traffic Results:

/ NC

/ NOT Ix
/ NOT Rx
/ NOT Rx
/ NOT Rx

~ N m N~

H / NOT Rx
Min Del: / NOT Rx

Tx r©
Ry
No
No

NOT Tx
NOT Rx
NCT Rx
NOT Rx
NOT Rx

Px
Ave. Del:
Max Del:
Min Del:

a2 6. B &4 4 A A%
Fig. 6. Performance metric for each traffic
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