Rebroadcasting packet in NetSim MANET\VANETs
Software Used: NetSim Standard v12.2 (32bit/ 64bit), Microsoft Visual Studio 2019

Follow the instructions specified in the following link to clone/download the project folder from GitHub
using Visual Studio:

https://tetcos.freshdesk.com/support/solutions/articles/14000099351-how-to-clone-netsim-file-
exchange-project-repositories-from-github-

Other tools such as GitHub Desktop, SVN Client, Sourcetree, Git from the command line, or any client
you like to clone the Git repository.

Note: It is recommended not to download the project as an archive (compressed zip) to avoid
incompatibility while importing workspaces into NetSim.

Secure URL for the GitHub repository:

v12.1: https://github.com/NetSim-TETCOS/Probability-based-rebroadcast_v12.1.git
v12.2: https://github.com/NetSim-TETCOS/Probability-based-rebroadcast_v12.2.git

Note: The cloned project directory will contain the documentation specific to the NetSim version
(v12.1/v12.2).

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


https://tetcos.freshdesk.com/support/solutions/articles/14000099351-how-to-clone-netsim-file-exchange-project-repositories-from-github-
https://tetcos.freshdesk.com/support/solutions/articles/14000099351-how-to-clone-netsim-file-exchange-project-repositories-from-github-

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:

o

Rebroadcasting in NetSim:

17 #define REBROADCAST PROBABILITY 1.8
18 kdefine MAX_WAIT FOR_REBROADCAST (1@@*SECOND)
19

ReBroadcast.c + 3 JaVufallle1ila] X

(Global Scope)

] Application -
12 *
13 R
14 Sl#include “main.h™
15 #include "Application.h”

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

void rebroadcast_packet();
This function is used to rebroadcast the packet.

static bool isRebroadcastAllowed();

This function is used to check whether rebroadcasting is allowed or not.

void rebroadcast_add_packet_to_info();
This function is used to add the packet to rebroadcast list.
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 in the
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.

Applicationc # X

%] Application - (Global Scope) - @ fn_NetSim_Application_Run() -
133 +
134 appInfo = fn_NetSim Application_Email GenerateNextPacket((DETATL*)appInfca
135 pstruPacket->nsc
136 get_first_dest_1
137 pstruEventDetail
138
139 = else if(nappType==TRAFFIC_PEER_TO_PEER)

i L1

Netsim PACKET* packet=pstruPacket;

while(packet->pstrulextPacket)
packet=packet->pstrulextPacket;

packet->pstruAppData->nAppEndFlag=1;

= else if(nappType == TRAFFIC_EMULATION)

//de nothing
}

] else

{
—|fifdef REBROADCAST
if(appInfo->sourceList[@] == pstruEventDetails->nDeviceld)
#endif
fn_NetSim_Application_GenerateNextPacket(appInfo,
pstruPacket-»nSourceld,
destCount,
dest,
pstruEventDetails->dEventTime);
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2. The following lines of code are added in the same fn_NetSim_Application_Run() function in the
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.

(IR P Application.c & X

@Apph(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_Net5im_Socket_PassPacketToInterface(nDeviceld, pstruPacket, s);
166 —I#ifdef REBROADCAST
167 if (appInfo-rsourcelist[@] == pstruEventDetails->nDeviceld)
168 #endif
169 appmetrics_src_add({appInfo,pstruPacket);
17@
171 —I#ifdef REBROADCAST
172 if{!dest[8])
173 rebroadcast_add_packet_to_info(pstruPacket, pstrutEventDetails->dEventTime);
174 #endif // REBROADCAST|
175
178 }
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.

ReBroadcast.c Application.h Application.c # X
[%] Application - (Global Scope)
= B Ladiekl S Sl § e L |
280
281 process_sae]j2735_packet(pstruPacket);
202 3
283
284 —|#ifdef REBROADCAST
285 UINT destCount;
® 205 NETSIM_ID* dest = get_dest_from_packet(pstruPacket, &destCount);
287 = if (!dest[e])
288
209 rebroadcast_packet(pstruPacket,
218 pstruEventDetails-»nDeviceld,
211 pstruEventDetails->dEventTime);
212 }
213 = else
214 {
215 S#elif
216 {/Delete the packet
217 fn_Netsim Packet_FreePacket(pstruPacket);
218 #endif // REBROADCAST
219 —|#ifdef REBROADCAST
228 }
221 #endif|
222
223
@Appli(atmﬂ - (Global Scope) = @ fn_MetSim_Application_Run()
186 fnValidatePacket(pstruPacket);
187 pstruappinfo=appInfo[pstruPacket-»pstrulppbata-»nApplicationId-1];
188 pstruPacket->pstrufppData->dEndTime = pstruEventDetails->dEventTime;
189 fn_NetSim_Application_Plot(pstruPacket);
198 —ltifdef REBROADCAST
191 if (pstruappinfo->sourcelist[8] == pstruPacket->nSourceld)
192 #endif
193 appmetrics_dest_add(pstruappinfo, pstruPacket, pstruEventDetails-»nDeviceld);
194 = if(pstruappinfo->niAppType==TRAFFIC_PEER_TO PEER &% pstruPacket->pstrufppData->nAppEndFlag==1)
195

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



Steps:

(Glabal Scope)

//Application Interface function
void facreaterort(pe_In
int fCreatesocketauffer(+rr 1

aPP_IN

int fn_Netsin_add_OummyPayload(Netsin PACKET* packet,

//Encryption
char xor_encrypt(char ch, long key);
int ses2ss(chart str, int* len);
int des(char* buf, int* len);

ST
Fdefine REBROMDCAST
void rebroadcast_add_packet_to_info(uetsim PACKET* packet,
double tine);
void rebroadcast_packet(Netsim PACKET® packet,
NETSTH_ID devid,
deuble tine)y|
Fenaa

After you unzip the downloaded project folder,
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e Click on Import, browse the extracted folder path and go into the WorkSpace_Rebroadcasting

directory. Click on the select folder button and then on OK.



NetSim Standard
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e Go to home page, Click on Open Simulation - Workspace options > Open code
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¢ Right click on Solution in Solution Explorer and select ‘Rebuild solution’
| NetSim - Microsoft Visual Studio X & Quick Launch (Ctr+Q) Pl- 8 x
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Upon rebuilding, libApplication.dll will automatically get updated in the respective bin folder of the

current workspace.



Note:

1. Based on whether you are using NetSim 32 bit or 64 bit setup you can configure Visual studio
to build 32 bit or 64 bit DIl files respectively as shown below:

bl

=) WarSim - Microsoft Virus Studic. (Adeministrator) A4 P o @ x

Fie Edt View Project Buld Debug Tem Took Test Anabge Window Help namrata saraswet = [
Bt M| Dbug -|[s + b Locsl Windows Debugger = | 51 _
Wini2
84 -
Configuration Marager @ -5 PP A=

1 Solution Netsie (1 project)
B % Application

Show output from:

Specifies the project name.

2. While importing the workspace, if the following warning message indicating Software Version
Mismatch is displayed, you can ignore it and proceed.

[ warning X

Software Version Mismatch

You are importing a workspace from 32 build of MetSim into a 64
build of NetSim. After import, reset binaries for this workspace, and
then rebuild your code if you have made any changes to the source
codes.

e Go to NetSim home page, «click on Open Simulation, Click on
Rebroadcasting_VANET_Example/ Rebroadcasting_ MANET_Example and run the
simulation for 100 seconds.
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VANET SCENARIO:

o 4

In the above scenario, Vehicle-1 is broadcasting the packet and it is received by the Vehicles
2,3 and 4. Then Vehicl es 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.



A B C ] E F ] G | H |

1 PACKEI'_ID@ SEGMENT_ID Iz‘ PAI:I(EI'_TYPEB CONTROL_PACKET_TYPE/APP_NAME Iz‘ SOURCE_ID E‘ DESTINATION_ID TRANSMITTER_ID | ~ | RECEIVER_ID

2 | 1 0 CBR Appl_CBR NODE-1 Broadcast-0

3 | 1 0|CBR Appl_CBR NODE-1 Broadcast-0

4 1 0 CBR Appl CBR NODE-1 Broadcast-0

fz 1 0/ CBR Appl_CBR NODE-2 Broadcast-0

6_ 1 0 CBR Appl_CBR NODE-2 Broadcast-0

T | 1 0|CBR Appl_CBR NODE-2 Broadcast-0

8 | 1 0 CBR Appl_CBR NODE-3 Broadcast-0

9 1 0|CBR Appl CBR NODE-3 Broadcast-0

1£ 1 0 CBR Appl CBR NODE-3 Broadcast-0

ZiI 1 0/ CBR Appl_CBR NODE-4 Broadcast-0

21 | 1 0 CBR Appl_CBR NODE-8 Broadcast-0

22 | 1 0|CBR Appl_CBR NODE-4 Broadcast-0

¢ 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.
e Users can also create their own network scenarios in Single MANET/VANET and run the

simulation.



