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Introduction

O Modules ?
O Protocols ?
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PING _ ping.tcl (1/2)

#Create a simulator object
set ns [new Simulator]

#0Open a trace file
set nf [open out.nam w]
$ns namtrace-all $nf

#Define a 'finish' procedure
proc finish {} {
global ns nf
$ns flush-trace
close $nf
exec nam out.nam &
exit 0

#Create three nodes
set n0 [$ns node]
set n1 [$ns node]
set n2 [$ns node]

#Connect the nodes with two links
$ns duplex-link $n0 $n1 1Mb 10ms DropTail
$ns duplex-link $n1 $n2 1Mb 10ms DropTail

#Define a 'recv' function for the class 'Agent/Ping’
Agent/Ping instproc recv {from rtt} {
$self instvar node_

puts "node [$node_ id] received ping answer
from \

$from with round-trip-time $rtt ms."
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PING _ ping.tcl (2/2)

#Create two ping agents and attach
them to the nodes n0O and n2

set pO [new Agent/Ping]
$ns attach-agent $n0 $p0

set pl [new Agent/Ping]
$ns attach-agent $n2 $p1

#Connect the two agents
$ns connect $p0 $p1

#Schedule events
$ns at 0.2 "$p0 send"
$ns at 0.4 "$p1 send"
$ns at 0.6 "$p0 send"
$ns at 0.6 "$p1 send"
$ns at 1.0 "finish"

#Run the simulation
$ns run

Result :

node 0 receved ping answer form 2 with round-trip-time 42.0
ms.
node 2 receved ping answer form 0 with round-trip-time 42.0
ms.
node 0 receved ping answer form 2 with round-trip-time 42.0
ms.
node 2 receved ping answer form 0 with round-trip-time 42.0
ms.
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PING _ ping.cc (1/4)

#include "ping.h"
PingAgent::PingAgent() : Agent(PT_PING)

static class PingHeaderClass : public {

PacketHeaderClass { bind("packetSize_", &size_);

public: bind("off_ping_", &off_ping_);
PingHeaderClass() : PacketHeaderClass 3

("PacketHeader/Ping",

sizeof(hdr_ping)) {}
} class_pinghdr;

static class PingClass : public TclClass {
public:
PingClass() : TclClass("Agent/Ping") {}
TclObject* create(int, const char*const*) {
return (new PingAgent());
b

} class_ping;
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PING _ ping.cc (2/4)

- command

int PingAgent::command(int argc, const
char*const* argv)

{
if (argc == 2) {
if (strcmp(argv[1], "send") == 0) {
// Create a new packet
Packet* pkt = allocpkt();
// Access the Ping header for the new packet:
hdr_ping* hdr = (hdr_ping*)pkt->access
(off_ping_);

// Set the 'ret' field to 0, so the receiving node
knows that it has to generate an echo packet

hdr->ret = 0;
// Store the current time in the 'send_time'
field

hdr->send_time = Scheduler::instance().
clock();

// Send the packet
send(pkt, 0);

// return TCL_OK, so the calling function
knows that the command has been processed

return (TCL_OK);

¥
¥

// If the command hasn't been processed by
PingAgent()::command, call the command()
function for the base class

return (Agent::command(argc, argv));

¥
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PING _ ping.cc (3/4)

_trecv

void PingAgent::recv(Packet* pkt, Handler*) // Access the Ping header for the new packet:
{ hdr_ping* hdrret = (hdr_ping*)pktret->access
// Access the IP header for the received packet: (off_ping_);
hdr_ip* hdrip = (hdr_ip*)pkt->access(off_ip_); // Set the 'ret' field to 1, so the receiver won't
// Access the Ping header for the received send another echo
packet: hdrret->ret = 1;
hdr_ping* hdr = (hdr_ping*)pkt->access // Set the send_time field to the correct value
(off_ping_); hdrret->send_time = stime;
// Is the 'ret' field = 0 (i.e. the receiving node is // Send the packet
being pinged)? send(pktret, 0);
if (hdr->ret == 0) { } else {
// Send an 'echo’. First save the old packet's // A packet was received. Use tcl.eval to call the
send_time Tcl interpreter with the ping results.
double stime = hdr->send_time; // Note: In the Tcl code, a procedure
// Discard the packet 'Agent/Ping recv {from rtt}‘ has to be defined
Packet: :free(pkt); which allows the user to react to the ping result.
// Create a new packet
Packet* pktret = allocpkt();

Wireless Network Lab., NC, CYUT 9




PING _ ping.cc (4/4)

_ recv (cont.)

char out[100];

// Prepare the output to the Tcl interpreter.
Calculate the round trip time

sprintf(out, "%s recv %d %3.1f", name(),

hdrip->src_ >> Address::instance().
NodeShift_[1],

(Scheduler::instance().clock()-hdr-
>send_time) * 1000);

Tcl& tcl = Tcl::instance();
tcl.eval(out);
// Discard the packet
Packet::free(pkt);
b
b
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NS-2 user define protocol
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ECHO echo.tcl

set ns [new Simulator]

set n0O [$ns node]

set n1 [$ns node]

$ns duplex-link $n0 $n1 1Mb 10ms DropTail

set pO [new Agent/ECHO]
$ns attach-agent $n0 $p0
set pl [new Agent/ECHO]
$ns attach-agent $n1 $p1
$ns connect $p0 $p1

#Define a 'recv' function for the class 'Agent/ECHO'
Agent/ECHO instproc showecho {from rtt} {
$self instvar node_

puts "node [$node_ id] received ping answer
from \

$from with round-trip-time $rtt ms."

$ns at 0.2 "$p0 send"
$ns at 0.4 "$p1 send"
$ns run

Result:
[gregg@sctp apps]$ ns echo.tcl

node 0 received ping answer from 1 with
round-trip-time 20.0 ms.

node 1 received ping answer from 0 with
round-trip-time 20.0 ms.
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ECHO echo.h

O 237 EchoAgentfT 35 .2 Bl #g =

struct hdr _echo {
// send_time 2y fCdkAE 125

double send time;

i {5125 SR B R O g ]

FORZEN T2 H B[R] JEE 1)

char state;

/T BEHENS2H A e v] LA A b E 5T & Glstruct hdr echo{}, K/ ZEAS T — @ ] it
PacketManager {7t )7, [ ZE A B 5TE RN Aoffset 2284, kS i Packet::access() X
struct hdr _echoNHYE ] -

static int offset ;

inline static int& offset() { return offset ; }

inline static hdr _echo* access(const Packet™ p) {

return (hdr _echo*) p->access(offset );

}
}s

// state 2 E?cﬁ%ﬂ@ﬁ RERUE A, Aistate = O, HIIFIREZEE & BREIE .2 B, state = 1FF, HI

BN
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ECHO echo.h

O 7K Agent@: 37 EchoAgentE ]

// class Agent{} 2 7 17 & Hbase class,
R ARSI R B E R, WA ZHRE R EZ 1

class EchoAgent : public Agent {

public:

EchoAgent();
int command(int argc, const char *const *argv);
void recv(Packet *, Handler *);

55
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ECHO _ echo.cc (1/6)

O &7 C++ELTCLE F8: DA

// PacketHeaderClass{}ﬁbﬁﬁﬂ ol R A HIEERI, R A 280 TRk B e R B —
20 F, AR A HHE A S
int hdr_echo::offset_;
static class EchoHeaderClass : public PacketHeaderClass {
public:

EchoHeaderClass() : PacketHeaderClass("PacketHeader/ECHO",sizeof(hdr echo)) {
bind offset(&hdr echo::offset );
b

tclass echohdr;
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ECHO _ echo.cc (2/6)

O &S CHELTCLE I D54 (cont.)

// TclClass {} I A A (0 A PR BTl S CH+1- 105 1, IRkt FTBRa T BT E —4
TR LU N e A B e

static class EchoClass : public TclClass {
public:
EchoClass() : TclClass("Agent/ECHO") {}
TclObject * create( int, const char *const *) {
return (new EchoAgent());

;

}class echo;
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ECHO _ echo.cc (3/06)

O #7 EchoAgentE 14 fi

/| AgentZ SRS -, HHMAR TILAgent— [ [E E 4, DAFRHENS2#ER )
ARe. i EEPTR, FMRE T b AgenttOE B REA F5A4PT ECHO, WS
struct hdr_cmn::ptype()HUi5a%44 fi LAVE 2 1l 2 H,

EchoAgent::EchoAgent() : Agent(PT ECHO) {

h
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ECHO _ echo.cc (4/06)

O

EchoAgent::command()

115 FRMTE TCL M T iEsendf5 B, #%sendfi & 5240 command B =0 H HE1 TR B
int EchoAgent::command(int argc, const char*const* argv) {
IR W E IR, 55 A8 2 m 28, E S senddE IR, & AL E RCIRRRALEAS B
o, WIESFEPTTE AR A BRTRYE &, 8% iS5 Lz i Agent: :send (/fE 25 HH 25
if (argc == 2) {
if (stremp(argv[1], "send") == 0) {
Packet® pkt = allocpkt();
struct hdr_echo* hdrcom = (hdr_echo*)hdr echo::access(pkt);
hdrcom->state = 0;
/5% 45 FEE ] 7] HH Scheduler::instance().clock() & = HU A
hdrcom->send time = Scheduler::instance().clock();
send(pkt, 0);
return (TCL_OK); //[A/f#—{ETCL OKFRE[A2afh b g A
j
}

return (Agent::command(argc, argv));
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ECHO _ echo.cc (5/6)

o0 EchoAgent::recv()

void EchoAgent::recv(Packet* pkt, Handler*){
struct hdr_ip *hdrip = (hdr_ip*)hdr_ip::access(pkt);
struct hdr_echo *hdrecho = (hdr_echo*)hdr echo::access(pkt);
I 17 R IR ping 225K
if (hdrecho->state == 0) {
double stime = hdrecho->send time;
Packet::free(pkt);
Packet™ pktret = allocpkt();
struct hdr _echo *hdrret = (hdr _echo*)hdr echo::access(pkt);
hdrecho->state = 1;
hdrecho->send time = stime;
send(pktret, 0);
} else {
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ECHO _ echo.cc (6/6)

o0 EchoAgent::recv()

} else {

/B ping ZE SR A [a]

char out[100];
/I FHIHY" %s showecho %d %3. 11" /& ¥ FERtcIFE X Y gotit P =
sprintf(out, "%s showecho %d %3.1f", name(),

hdrip->src_.addr >> Address::instance().NodeShift [1],
(Scheduler::instance().clock()- hdrecho->send time) * 1000);

IR — 8 T
Tcl& tcl = Tel::instance();

tcl.eval(out);

Packet::free(pkt);

}

Wireless Network Lab., NC, CYUT
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Insert Module

O packet.h

m ../ns-allinone-2.31/ns-2.31
/common/packet.h

O ns-default.tcl

® ../ns-allinone-2.31/ns-2.31/tcl/lib/ns-
default.tcl

O Makefile
m ../ns-allinone-2.31/ns-2.31/Makefile

O make clean; make

PT PING,

PT ECHO,

name [PT PING]="ping";
name [PT ECHO]="echo";

Agent/Ping set packetSize 64

...... sink.o mobile/energy-model.o apps/ping.o
apps/echo.o tcp/tcp-rfc793
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NS-2 Modules

Modity Drop-tail module into myfifo



Insert Module

O

O

fEPEIR I HAE  queue) B &k T

cd ns-allinone-2.31/ns-2.31/queue
¥4 H drop-tail.[cc, h]EImyfifo.[cc.h],
cp drop-tail.cc myfifo.cc

Cp Crop -tail.Lh myfifo.h

{5 FH SC - i R B 21 Semy fifo. hFimy fifo.ce, 4G
1Ikﬂﬁmyﬁf0 h, A DropTailtk % , #BA,
drop_taﬂﬂ&ﬁk
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Insert Module

s FHEdemyfifo.cc, i H BRI DiseE A DropTail
deaimyfifo, A6, fEdrop_taildosk Fndrop-
tailde ik

o {&dins-default.tclig, X EWILEIN EH .
cd ns-allinone-2.31/ns-2.31/tcl/lib/

fill FH SO miE ik 4T B ns-default. tcl

i 8 = DhRETk BIQueue/DropTail

O E P hG R E (AR — 1 48 Queue/myfifo
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Insert Module

Queue/DropTai
Queue/DropTai
Queue/DropTai
Queue/DropTai

set drop_front_ false

set summarystats_ false
set queue_in_bytes_ false
set mean_pktsize_ 500
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Insert Module

o fEdiMakefile, #Emyfifo.oIAOBI_CCIN, I FEH4mae.
i SC R ek e+ T B ns-allinone-2.31/ns-2.31 H # F Y Makefile
fii H ¥ =2 £k 2ldrop-tail.o,
= {Edrop-tail.of% mli_queue/myfifo,
tools/flowmon.o tools/loss-monitor.o \
queue/queue.o queue/drop-tail.o
adc/simple-intserv-sched.o queue/red.o \
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Summary

O A ET 8 A B NS 2% A BRI T
o 1. VB AR RE (3140, a.cc F1 a.h),
n 258 B GER ERYRE, (Ekns-default.tclfE,
= 3.k Makefile(#a.o/MZOBI_CCIN)
n 4. T e
n 5. G
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Reterence

o http://140.116.72.80
/~smallko/ns2/BuildEcho.htm

o http://140.116.72.80
/~smallko/ns2/module.htm
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