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Requirements: 
1. OCO source codes

2. A PC with Microsoft Visual Studio .NET 2003 
3. Omnet++ Network Simulator installed.

Setup Procedure:
1. Install Visual Studio .NET 2003 on your PC. 

2. Install Omnet++ Network Simulator (You can download the file from http://www.omnetpp.org/filemgmt/visit.php?lid=123 ).

3. Download the OCO source codes from the DCSL website. (The URL is http://dcsl-uhcl.net/public/download/oco_modified.zip ).
4. Unzip the source codes. Make sure that you have the directories hierarchy as shown in the fig 1, fig 2 and fig 3.
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Fig 1: 1st Level of OCO Code directories architecture
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Fig 2: 2nd Level of OCO Code directories architecture
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Fig 3: 3rd Level of OCO Code directories architecture

Simulation:

Position Collection Phase:
· Run Visual Studio .NET 2003 Command Prompt.

· Go to The folder OCO_modified ( Simulation_Single ( Thesis_method ( Pos_Collection.
· Run the following commands on the command prompt

· opp_nmakemake –f // Makefile will be created.

· nmake –f Makefile.vc clean 
· nmake –f Makefile.vc //creates  an executable file with the folder name.

· Pos_Collection.exe //runs the position collection phase

·  Assign the parameters for WSN as shown in fig.4
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Fig 4: Screenshot of Position Collection phase (select the number of nodes)
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Fig 5: Screenshot Tkenv application window to start the simulation
TKenv application window will be started as shown in the fig 5.
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Fig 6: Screenshot of OCO position collection phase (showing the WSN after running the simulation
In this position collection phase all the positions of the nodes will be collected by the base station which is represented by a big red circle as shown in the fig 6.

Result: After this simulation step two text files are generated naming n_(no. of nodes) (defining the corresponding x-y position of each node) and e_(no. of nodes) (defining energy level of each node after the processing phase simulation) in the working directory. We will use the n_(no. of nodes) file in next phase.
Processing Phase:
· Run the WSN_O_Track.exe to start the processing phase simulation window as shown in the fig 7.

(Location: WSN_O_Track->bin->debug->WSN_O_Track.exe) file to start the    simulation.

· Import the n_(no. of nodes) file by going to the file menu 

· Run the processing phase by going to the Tool menu of the application window.

· Export the files to the thesis Shortest with Reorganization 
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Fig 7: Screenshot of OCO processing phase application window
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Fig 8: Screenshot of OCO processing phase application window with the nodes 
The blue nodes in the fig 8 represent the border nodes and the dark blue node represents the base station and the pink nodes are the skeleton nodes.

Result: After the completion of processing phase simulation four .ini (ex. n50_p1_init, n50_p2_init, n50_p3_init, n50_p4_init) extension files are generated according to the four predefined path of intruder object in Mat lab file (draw_path.m) for the WSN network.

Tracking Phase:
· Run Visual Studio .NET 2003 Command Prompt.

· Go to The folder OCO_modified ( Simulation_Single ( Thesis_method ( Shortest.

· Run the following commands on the command prompt

· opp_nmakemake –f // Makefile will be created.

· nmake –f Makefile.vc clean 
· nmake –f Makefile.vc //creates  an executable file with the folder name.

· Shortest.exe  -f  n(number of nodes)_p1_init //runs the Tracking phase

· Click on the run button of the generated tknev GUI to run the simulation.

[image: image9.png]| wireless_Sensor_Networkd =1BIx|
2| ml] gl wrulea] b @] 2| 1

[l owieless_Sensor Network) WSN (d=1) (UO0CS72E0)

[ ] B
[Bsn
oo 2
I Y-
sn[\ﬁ] ik
lidefan e
i3] (o] e
o 6"[‘7]S$“sn[3]
rizs) w o
pal o9 o oD
S"mt 241 WISI el EE
sn[38] sgsl Qo)
o s3] )
side]
g snzzl o @
i) Ty et





Fig 9: Screenshot of OCO Tracking phase application window with different nodes 

The nodes in the yellow represent the border nodes of the wsn and the white are the forwarding and the green are the redundant nodes and the big red one is the base node as shown in the fig 9.
If one of the active node i.e. a border node or a forwarding node is dead during the tracking phase as shown in the fig 10 i.e. the node in dark blue is dead. Then some of the redundant nodes which cover the area covered by the dead node will be invoked as shown in the fig 11 i.e. the green redundant node near to the dead node is invoked and join the wsn as a border node. Thus the Wsn has been reorganized.
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Fig 10: Screenshot of OCO Tracking phase application window with a dead nodes 
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Fig 11: Screenshot of OCO Tracking phase application window with a redundant node becomes an active node 

Result: After this simulation step resultant text files are generated naming in the directory mentioned in the .ini file. These results can be used further to draw the graphs and analyze the simulation.

· A Matlab program file result_plot.m is available in results directory under each simulation type (simulation_single).

· Go to the directory of resultant text file and copy the Matlab program result_plot.m in that folder.

· The function textread will read the data from the resultant file and draw the graphs for various parameters.

APPENDIX

Reorganization related code:

application.cc

Definitions of reorganization messages

#define REPLACE_FWD {





\


cMessage *msg = new cMessage("REPLACEFWD");

\


msg->setKind(M_HIGHLOW);
\


send(msg,"lowergate_out");
\


if(OCCUPATION != 5)\



SEND_DECREASE_ENERGY(29);\

}

//replaces the dead forwarding node

#define REPLACE_BORDER {





\


cMessage *msg = new cMessage("REPLACEBORDER");

\


msg->setKind(M_HIGHLOW);
\


send(msg,"lowergate_out");
\


if(OCCUPATION != 5)\



SEND_DECREASE_ENERGY(29);\

}//replaces the dead border node

When a particular message is invoked

if (strcmp(msg->name(),"REPLACEMENT_BORDER")==0)




{





char str1[100];





sprintf(str1,"%d,%d",(int)parentModule()->par("PX"),(int)parentModule()->par("PY"));





parentModule()->bubble(str1);




    REPLACE_BORDER;





delete msg;





break;




}





else if (strcmp(msg->name(),"REPLACEMENT_FWD")==0)




{





char str1[100];





sprintf(str1,"%d,%d",(int)parentModule()->par("PX"),(int)parentModule()->par("PY"));





parentModule()->bubble(str1);




    REPLACE_FWD;





delete msg;





break;




}




if (strcmp(msg->name(),"REPLACEBORDER")==0)




{





SEND_DECREASE_ENERGY(3); //energy for receiving a signal message.





delete msg;





if(SENSOR_SWITCH == 0 && OCCUPATION == 0)





{






parentModule()->par("OCCUPATION")=1;






parentModule()->bubble("I AM REPLACING THE DEAD NODE");






UPDATECOLOR("Yellow");





}





break;




}




if (strcmp(msg->name(),"REPLACEFWD")==0)




{





SEND_DECREASE_ENERGY(3); //energy for receiving a signal message.





delete msg;





if(SENSOR_SWITCH == 0 && OCCUPATION == 0)





{






parentModule()->par("OCCUPATION")=4;






parentModule()->bubble("I AM REPLACING THE DEAD NODE");






UPDATECOLOR("White");





}





break;




}

energy.cc
If the energy of a node falls below a threshold value then that node will be considered as a dead node.
if(  energy >= 20000 )




{




this->parentModule()->par("ENERGY") = (int)this->parentModule()->par("ENERGY") - (int)msg->par("quantity");;




}




else




{





if((int)this->parentModule()->par("OCCUPATION")==1)





{






this->parentModule()->par("ENERGY") = (int)this->parentModule()->par("ENERGY");




        this->parentModule()->par("OCCUPATION")=6;

                    int x=this->parentModule()->par("PX");




        int y=this->parentModule()->par("PY");





}





else





{   






this->parentModule()->par("ENERGY") = (int)this->parentModule()->par("ENERGY");




        this->parentModule()->par("OCCUPATION")=7;






this->parentModule()->par("SENSOR_SWITCH")=1;

                    int x=this->parentModule()->par("PX");




        int y=this->parentModule()->par("PY"); 





}

Sensor.cc

Definitions of reorganization messages

#define FIND_REPLACEMENT_BORDER(NODE){





\


cMessage *msg = new cMessage("REPLACEMENT_BORDER");
\


msg->addPar("id") = (int)NODE;\

    msg->addPar("x") = x;\


msg->addPar("y") = y;\


send(msg,"cordinator_out");
\

}

#define FIND_REPLACEMENT_FWD(NODE){





\


cMessage *msg = new cMessage("REPLACEMENT_FWD");
\


msg->addPar("id") = (int)NODE;\

    msg->addPar("x") = x;\


msg->addPar("y") = y;\


send(msg,"cordinator_out");
\

}
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