Rebroadcasting packet in NetSim MANET\VANETs
Software Used: NetSim Standard v11.0, Microsoft Visual Studio 2015/2017

Project Download Link: https:/github.com/NetSim-
TETCOS/Rebroadcasting in NetSim vl11.0/archive/master.zip

Broadcasting:

Broadcasting is the process of sending a message from one node to all other nodes
in an ad-hoc network. It is a fundamental operation for communication in ad-hoc

networks as it allows for the update of network information and route discovery at
every node.

Rebroadcasting:
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Wireless Node 1 initiates a broadcast message and the message is received by
nodes 2, 3 and 4. 2, 3 and 4 rebroadcast the message if they have not broadcasted
that before. Furthermore, this implementation involves a Rebroadcast_Probability
based on which the nodes resend the packets.

Probability-based rebroadcasting - The decision of rebroadcasting is based upon
a random probability. This probability may be as simple as flipping a coin or it may
be very complex involving probabilities which include parameters such as node
density, duplicate packets received, battery power or a particular nodes participation

within the network etc. Users can change the Rebroadcast Probability macros
present in Rebroadcast.c file as shown below:


https://github.com/NetSim-TETCOS/Rebroadcasting_in_NetSim_v11.0/archive/master.zip
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ReBroadcastc = X
¥l Application - (Global Scope)

12 *

13 e

14 S#include "main.h”

15 #include "Application.h”

16

17 #define REBROADCAST PROBABILITY 1.8

18 define MAX WAIT FOR REBROADCAST (18@*SECOND)

19

Rebroadcasting in NetSim:

To implement this project in NetSim, we have created an additional Rebroadcast.c
file inside Application project. The file contains the following functions:

e \void rebroadcast_packet();
This function is used to rebroadcast the packet.
e static bool isRebroadcastAllowed();
This function is used to check whether rebroadcasting is allowed or not.
e void rebroadcast_add_packet to_info();
This function is used to add the packet to rebroadcast list.
e static void cleanup_broadcast_info();
This function is used to clean the broadcast information.

Code modifications done in NetSim:

1. We have added the following lines of code in fn_NetSim_Application_Run()
function inthe APPLICATION_OUT_EVENT present in Application.c file inside
Application project. This is used to generate next broadcast packet if the current
device is present in the source list.



Application.c 7 X Solution Explorer 1 x

[%] Application - (Global Scope) ~ @ fn_NetSim_Application_Run() - @ & _‘ -5 F
= ¢ Y ccarch solution Explorer (Ctl-) 0~
134 appInfo = fn_NetSim_Application_Email GenerateNextPacket((DETATL*)appInfc . f§ ~=7rch 2olution splorer (L)
135 pstruPacket->nsc 5] Solution 'NetSim' (1 project)
136 get_first_dest_1 4[] Application
137 pstruEventDetail b =B References
133 1
139 El else if{nappType==TRAFFIC_PEER_TO_PEER) ¢ & External Dependencies
1o [ - b€ aesc
141 NetSim PACKET* packet=pstruPacket; = 4 aesh
142 while(packet->pstruNextPacket) b€ aesrunc
143 packet=packet->pstrulextPacket; b Application.c
144 packet->pstruAppData->nAppEndFlag=1; b Application.h
145 b€ BSM.c
146 El else if(nappType == TRAFFIC_EMULATION) b C CohPec
147 { :

148 //do nothing 4 CohP.h

149 1 P C Database_FTP_Custom.c
158 B else b€ desc

151 { b € des_run.c

152 ~lfifdef REBROADCAST b ¢ Distribution.c

153 if(appInfo-»sourcelist[#] == pstruEventDetails->nDeviceld) b ¢ Emulation_application.c
154 #endif b C Encryption.c

155 fn_NetSim_Application_GenerateNextPacket(appInfo, b € Multicast.c

156 pstruPacket->nSourceld,

157 destCount, P € RandomMNumber.c
158 dest, P € ReBroadcast.c

159 pstruEventDetails->dEventTime);

160 1

2. The following lines of code are added in the same fn_NetSim_Application_Run()
function inthe APPLICATION_OUT_EVENT present in Application.c file inside
Application project. The code checks if the destination is ‘0’ i.e., Broadcast
packet, then it adds the packet to rebroadcast list.

(I P Application.c & X

@Appll(at\on - (Global Scope) ~ @ fn_NetSim_Application_Run()
160 ¥
161
162 //Add the dummy payload to packet
163 fn_NetSim_Add_DummyPayload(pstruPacket,appInfo);
164 //Place the packet to socket buffer
165 fn_NetSim_Socket_PassPacketToInterface(nDeviceld, pstruPacket, s);
166 —|#ifdef REBROADCAST
167 if (appInfo-»sourcelList[@] == pstruEventDetails-»nDeviceld)
168 #endif
169 appmetrics_src_add({appInfo,pstruPacket);
17@
171 —|#ifdef REBROADCAST
172 if(!dest[@])
173 rebroadcast_add_packet_to_info(pstruPacket, pstruEventDetails->dEventTime);
174 #endif // REBROADCAST|
175
176 }
177 }
178 break;
100% -4

3. Now add the following code in fn_NetSim_Application_Run() function in
APPLICATION_IN_EVENT present in Application.c file inside Application project.
it checks whether the destination is ‘0’ or not. If it is ‘0’, then it rebroadcasts the
packet or else deletes the packet.



oadcast.c Applica Applicationc + X
[ Application - (Global Scope)
== T (PO GOpPP IO P TRpP Ty e —— T Te_ o1y
288
281 process_saej2735_packet(pstruPacket);
202 1
283
284 Sl#ifdef REBROADCAST
285 UINT destCount;
® 206 NETSIM_ID* dest = get_dest_from_packet(pstruPacket, &destCount);
287 = if (!dest[e])
288
209 rebroadcast_packet(pstruPacket,
210 pstruEventDetails->nDeviceld,
211 pstruEventDetails->dEventTime);
212 1
213 = else
214 1
215 Sl#elif
216 //Delete the packet
217 fn_NetSim Packet FreePacket(pstruPacket);
218 #endif // REBROADCAST
219 Sl#ifdef REBROADCAST
226 1
221 #endif|
222
223
Rel ast.c Application.c = X
@Appl\:ation - (Global Scope) ~| @ fn_NetSim_Application_Run()
186 frnValidatePacket(pstruPacket);
187 pstruappinfo=appInfo[pstruPacket->pstrufppData->nApplicationId-1];
138 pstruPacket->»pstrufppData->dEndTime = pstruEventDetails->dEventTime;
189 fn_NetSim_Application_Plot(pstruPacket);
198 Cfifdef REBROADCAST
191 if (pstruappinfo->sourcelList[@] == pstruPacket->nSourceld)
192 #endif
193 appmetrics_dest_add(pstruappinfo, pstruPacket, pstruEventDetails-»nDeviceld);
194 = if(pstruappinfo->nAppType==TRAFFIC_PEER_TO_PEER &% pstruPacket-»pstruAppData->nAppEndFlag==1)
195 I

4. We have added the following function declarations in Application.h file.

P I ~pplication.

- (Global S5cope)

434 veid fnCreatePort(APF INFO* info);

435 int fnCreatesocketBuffer(APP_LIFO* applnfo);

436 _declspec(dllexport) unsigned int fnGetSocketId(NETSIM_ID nAppld,

437 NETSIM_ID nSourceld,

438 UINT destCount,

439 NETSIM_ID* nDestinationId,
440 MNETSIM_ID nSourceP N
441 NETSIM_ID nDestPort); //Function present in NetworkStack.d1l.
4432

443 int fn_Netsim Add_DummyPayload(MetSim PACKET* packet, APP_INFO*);

445 //Encryption

445 char xor_encrypt(char ch, long key);

447

Jf**+=*REBROADCAST **=**/
#define REBROADCAST

452 void rebroadcast_add_packet_to_info(lletSim_PACKET* packet,
453 double time);

454 void rebroadcast_packet(NetSim PACKET* packet,

455 NETSIM_ID devId,

456 double time);

457 #endif]

458

Steps:

« After you unzip the file, the folder would look like:

rebroadcasting_in_v10.2

~ Marme Date modified Type Size
Code 15-09-2018 18:04 File folder
Configuration file 15-09-2018 18:05 File folder

Documentation 15-09-2018 18:06 File folder



e Open Code folder and double click on the NetSim.sIn file present to open the
project in Visual Studio 2017.
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C desc

e Right click on Solution in Solution Explorer and select ‘Rebuild solution’.
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File Edit View Project Build Debug Tesm Tools Test Analze Window Help sonyakandala
ol @ -2 |90 o pebug - winz2 = P Local Windows Debugger - | 51 _# b 1= | = %z | M

Ml Solution Explorer

v 3 x
P4l Application ~|  (Global Scope) - - “H- -5 am|e ;-E

Build Dependencies
Add
B Class Wizard... Ctrl=Shift+X  |atabase_FTP_Custom.c

initialize the parameter for all the application based on 8 Manage NuGet Packages...

e Upon rebuilding, libApplication.dll will get created in the DLL folder.

e Now copy the libApplication.dll from the DLL folder and paste it in NetSim bin
folder present in the NetSim installation directory. The NetSim install directory
would look something like < C:\Program Files\NetSim Standard\bin>.

¢ Note that there already exists libApplication.dll in this bin folder. This is the

default file being shipped with NetSim. The user has to replace this file with his
newly built file.

e Therefore, take care to rename the original libApplication.dll file before

replacing it, so that it is backed up. For example, you may rename it as
libApplication_default.dll.

e Run NetSim and open Configuration.netsim file present inside the
Configuration file/VANET or MANET folder and run the simulation for 100
seconds.

VANET SCENARIO:
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In the above scenario, Vehice-1 is broadcasting the packet and itis received by
the Vehicles 2, 3 and 4. Then Vehices 2, 3, and 4 will rebroadcast the same

packet based on the probability value in Rebroadcast.c file.

After simulation, open Packet Trace and filter Packet Id to ‘1’ or any other id
and observe that the nodes other than source are rebroadcasting the same

packet.
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Note that Users SHOULD NOT use the performance metrics provided at the
end of simulation but should rather calculate the network performance metrics
from the packet trace.

Users can also create their own network scenarios in Single MANET/VANET

and run the simulation.







