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Transport Performance Analysis of the SDR—-based Interworking
Networks Using DEVS Methodology

Sang-Bok Song * Kyou-Ho Lee - Won-Ick Jang

ABSTRACT

The technology of Software Defined Radio (SDR) is a possible solution to interwork flexibly between various
wireless transport protocols. Ubiquitous network, like u-health service network, includes sensor devices or nodes which
do not facilitate all the same transport protocols to access network. As such this may be in such unreachable situations
as poverty of all required AP (Access Point)’s, faults or contention in a path of particular protocol communication,
etc. This paper presents research results of modeling and simulation to analyze transport performance of multi-protocol
ubiquitous network which includes SDR-based interwork nodes and congestion-controlled AP’s. Focusing mainly on
dynamics of overall transport performance rather than protocol execution procedures, this paper employs the Zeigler’s
DEVS (Discrete Event Systems Specification) methodology and DEVSim++simulation environment to experiment.

Key words : DEVS (Discrete Event Systems Specification), Performance, Modeling and simulation, Transport protocol,
Multi-protocol ubiquitous network
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bool CSDRNode::ExtTransFn(const CMessage &message)
/I [Atomic Model: SDR Nndtls External State Transition Function
smnd ((unsigned)time(NULL)); // #% A=z H3AA WS 44
Rand_Num=rand()%200+1; // Eﬂ"éﬂ» A= 915 Ag He
if(message.GetPort() == "User_Request"){ // X(User Rgeust)
if(Routing_Path_A==1&&Routing_Path_B==1&& ACongestion==0& &BCongestion==0){
if(Rand_Num>100){m_Status=P_Out_A;}else{
P

jelse if(Routing_Path A==0&&Routing_Path_B==1&&BCongestion==0){
m_Status=P_Out_B;

}else if(Routing_Path A==1&&R
m_Status=P_Out_A;

telse if(Routing_Path_A==1&&Routing_Path_B==18&&ACongestion==1&&BCongestion==0){
m_Status=P_Out_B;

jelse{ if(Rand_Num>100){

m_Status=P_Drop_A;

}else{m_Status=P_Drop_B;}}

telse if(message.GetPort() == "A_Packet"){ // X(A_Packet)
if(Routing_Path_A==1&&ACongestion==0){
m_Status=P_Out_A;}

clse if((Routing_Path A==0&&Routing_Path_B==1&&BCongestion==0)||

(Routing_Path_A==1&&Routing_Path_B==1&&ACongestion==1&&BCongestion==0)){
m_Status=P_Out_B;
}else{ m_Status=P_Drop_A;}

Jelse if(message.GetPort() == "B_Packet"){ // X(B_Packet)
if(Routing_Path_B==1&&BCongestion==0){
m_Status=P_Out_B;

jelse if((Routing Path A==1&&Routing_Path_B==0&&ACongestion==0)||

(Routing_Path_A==1&&Routing_Path_B==1&&ACongestion==0& &BCongestion==1)){
m_Status=P_Out_A;
}else{m_Status=P_Drop_B;}

Jelse if(message.GetPort() == "A_Congestion"){ // X(A_Congestion)
if(ACongestion==0&&Routing_Path_A==1){
ACongestion=13}

Jelse if(message.GetPort() == "B_Congestion"){ // X(B_Congestion)
if(BCongestion==0&&Routing_Path_B==1){
BCongestion=1;}

Jelse if(message.GetPort() == "A_Free"){ // X(A_Free)
if(ACongestion==1&&Routing_Path_A==1){
ACongestion=0;}

Jelse if(message.GetPort() == "B_Free"){ // X(B_Free)
if(BCongestion==1&&Routing_Path_B==1){
BCongestion=0;} }

. Path B==1&&ACongestion==0&&BCongestion==1){

return true;}
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bool CAAP::IntTransFn()
{
if(m_Status = ASuccess)
t
if(C_Count<CCMAX){
m_Status = READY;
APAS="READY";
Jelse{
AP_Congestion=1;
C_Congestion-+;
APAS="Con_Out";
}
}else if(m_Status—A_Congestion){
APAS="C_Down";
m_Status=C_Down;
yelse if(m_Status=—C_Down){

C_Count=C_Count-2;
AR=C Count;

if(AP_Congestion=0) {

€D =15 01458 =21

m_Status=READY;
APAS="READY";

Jelse if{AP_Congestion=1&&C_Count>5){
m_Status=A_Congestion;
APAS="A_Congestion";

Jelse if(AP_Congestion=1&&C_Count<5){
AP_Congestion=0;
m_Status=A_Free;
APAS="A_Free";
}
Jelse if(m_Status—P_Drop){
m_Status=A_Congestion;
APAS="A_Congestion";
jelse if(m_Status=—Con_Out){
m_Status=A_Congestion;
APAS="A_Congestion";
jelse if(m_Status—A_Free){
m_Status=READY;
APAS="READY";
}

return true
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