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Application of network simulation platform OMNetPP in
teaching of networking courses

WANG Hua

(School of Automation and Electrical Engineering, Zhejiang University of Science and Technology,

Hangzhou 310023, China)

Abstract: Network courses appear empty and abstract, it is difficult for the students to
understand the network protocol and network communication principle comprehensively.
Network simulation platform OMNetPP together with programming tool VC2005 can make the
abstract theories materialization and simplify the process of network communication. Also, the
simulation kernel of OMNetPP can show the flow of network packets with the form of animation
and give the statistical result of key parameters. With the help of the Graphic simulation
platform OMNetPP, students can fully understand the theory of computer network
communication and grasp the network communication protocol rapidly.
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— @ client1: Client g {

@ client3: Client
@ client2: Client clientd

[~ @@ switch: Switch clients
@ server: Server
& clientd: Client -

@ client5: Client
E- B conns

@ conn client].out -> switch.in
[~ @@ conn client2.out > switch.in
— @@ conn client3.out -> switch.in
@ conn clientd.out > switch.in
[~ @@ conn client5.out > switch.in
[~ @@ conn switch.out --> clientl.in
@ conn switch.out -> client2.in hos
@@ conn switch.out -> client3.in Kl L
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module CSNetwork
parameters:
ClientNum: numeric const;
submodules:
clientl. Client;
display: "i=device/laptop_l;p=85,77";
client3: Client;
display: "p=448,172;i=device/pc3_1";
client2. Client;
display: "p=2348,52;i=device/pc_1";
switch: Switch;
display: "p=228,156;i=device/switch ;0= % 0000ff" ;
server: Server;

display: "p=233,314;i=device/server 1";
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client4. Client;
display: "p=48,276;i=device/pcd_1";
client5. Client;
display: "p=432,304;i=device/laptop_1";
connections:
clientl. out— — >switch. in+ +;
client2. out ——> switch. in++;
client3. out ——> switch. in++;
client4, out ——> switch. in++;
client5. out ——> switch. in++;
switch. out+-+ ——> clientl. in;
switch. out+ -+ ——>> client2. in;

switch. out+-+ ——> client3. in;
switch., out+-+ ——>> client4. in;
switch. out+-+ ——> client5. in;
switch. out+ -+ ——>> server. in;
server. out —— > switch. in++;
display: "b=471,397";

endmodule

network CSNetwork : CSNetwork

endnetwork
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message CComMsg
{
fields.
string source; / /i # ik
string destination;// B 9 ik
int PackSize;//f3 K /N
}
I B e T B IR B R b ik R B LR AR5 ) OMNetPP 2238 H 3¢ F Bin 5 H g
i opp_msge T HAf ComMsg. msg [ & M B3 68 ComMsg_m. ce A —4> C++ 3. LUE %
FR v R R | 2 B MLASE B | i S5 i A B A A A B AN CComMsg 2R 487K
7% 7 g ] ARL ) CH= 43 rh, b 25198 - OMNetPP A% .0 1 M 7% Define. Module O { W H P g L)
& Py C++ 2% CClient, LA MG A AT 8 OMNetPP N ™ . 76 % F1 325 (CClient) 1, 45 BRIN Y
initialize ) Fll handleMessage(cMessage * msg) Wi~ J7 1% , initialize O 3£ B 02— 2L 505 09 41 1R 1L, Eb Qi AR
5] i 2 P g TP b bk 19 452 B, Ml 55 #3 si bchik %) 2 B, DL R P i 4, LR



286 TR 2 Be A 4 %23 &

void CClient; :initialize()

{
std: :string strClient=name () ; // 3 B 24 | & F ¥ 19 44 FR
CComMsg * pMsg = new CComMsg ("Client create msg ") ;//%& J' il & H B
pSelfMsg = new cMessage("self message");//BI& k%45 H S 0IH B T 4Emf
pkLenBits = & par("pklLenBits");/ /32 H Y A % 5 3 ) 49,1
txRate = par("txRate") 5/ /35BS HT % 7 v F e 40 & 7% 3R
cPar % ParObj= &.par("IPAddress") s/ /3K H 1P #hhl S50k 4
strIPAdd=ParObj— >>stringValue) ; / /L BCY {5 7 i ) TP it
pMsg — >setSource(strIPAdd. c_str()) ;/ /15 & B & 1% TH B A BCHE 5 M ik
cModule * server = simulation. moduleByPath("server") ;//38HB server #2841
ParObj= & (server— >par("IPAddress")) ;// R BUR 55 5k 14 1P Mt
pMsg —>setDestination(ParObj— >stringValue()) ; // 1% & 5 & X4 B 19 B 69 H#
send(pMsg, "out");//[m) ¥ % 32 & 1% 15 B

1E handleMessage 4 2 2L W0 A E AL EE B 0 SCIH B S B AIL G 2 3k ok 1) T8 5L 45, AT AS (] 1
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o S B 1) B[] Fl 2 P i 1) 306 R R RVBCH I A B e . A0 AE BRARAS AN R
void Client: :handleMessage(cMessage * msg)

{
if (! msg— >isSelfMessage())//UNHE A2 H & XIH B
{
pMyMsg = check_and_cast<CCHost * >(msg);// ¥ 3 Bt 5% & W BARTE Tk
double DelayTime= pkLenBits—>>doubleValue() /txRate; / /315 %E i A} [&]
scheduleAt(simTime() +DelayTime ,pSelfMsg);//% H & &% B » LIEZE R H
return;

}

else// H 2 SCIH B . W 4k 22 1] il 55 2% & 2% 114 B

{

if (pMyMsg) / /2R & 2 30 3 ik 55 4 & 36 R 9 TH B

{
char Tip[100]="";
sprintf_s(Tip," %s receive self —message and send msg to server", name());
ev <<<Z Tip <<<T endl;// B M 2R 278 75 B
std; ;string strDestIP=pMyMsg— >>getDestination() ; / /3B B & H i) H ik
pMyMsg—>setDestination(pMyMsg— >>getSource()) ;/ /¥ B &% 1H B W H i) ik
pMyMsg—>>setSource(strDestIP. c_str()) ;/ /15 & 1H B W) BCHE I s 4k
send(pMyMsg, "out");//In IR 45 4% &% 1H &
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void Server:

{

:handleMessage(cMessage * msg)

CHost * package = check_and_cast<CCHost * >>(msg) ;/ /5% il 25 F %
std: :string strDestIP = package— >>getDestination() ;/ /3% B M 2% 203849 19 H 06 b bk
cPar » ParObj= &.par("IPAddress") ;//3KH 1P Hiht 2505 B
std: :string strServIP=ParObj— >>stringValue) ; / /¥ IP i hl- %t 5 5% S~y 7 45 g 25 A
std: :string strSrcIP=package— >getSource() ; / /¥4 6 B 2 I (1P #bhl)
if (strDestIP==strServIP)// 4 }& 1 dk VT Bg
{
bubble("send msg to client");//$&/8 K%L TH B
package—>setSource(strServIP. c_str());//# B IH B CBHE L) K IF
package—>setDestination(strSrclIP. c¢_str());//¥ B 15 B B ) #dik
send(package, "out");//&KiLiEE

}
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