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struct hdr_ping {
char ret.
double send_time;
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class PingAgent : public Agent {
public:
PingAgent(;
int command(int argc, const char*const* argv);
void recv{Packet™, Handler?);

protected:

int off_ping_;

k
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* File: Header File for 2 new 'Ping” Agent Class for the ns
* network simulator

-

#ifndef ns_ping_h

#define ns_ping_h

zinclude “agent.h”

Finclude “tciclh®

#include “packet.h®

#include "address.h”

#zinciude "ip.h"

struct hdr_ping {

char ret;

double send_time;

5

class PingAgent : public Agent {
public:

PingAgent();

int command(int argc, const char*const® argy);
void recPacket”, Handler®);
protected

int off_ping_;

#Fendif

1. Header
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static class PingHeaderClass : public PacketHeaderClass {
public:

PingHeaderClass() : PacketHeaderClass(" PacketHeader/ng ;
sizeof(hdr_ping)) {}

} class_pinghdr;

static class PingClass : public TclClass {

public:

PingClass() : TclClass("Agent/Ping”) {}

TclObject* create(int, const char*const*) {

return (new PingAgent());

}

} class_ping;
p S s (bind Juale) e (s 5 sbe L aiia oS cacal PingAgent (udS suils oS suas cud

LG ol BB CH 0 aa 3 Tcl o
PingAgent::PingAgent() : Agent(PT_PING)
{
bind("packetSize_", &size_);
bind("off_ping_", &off_ping_);
}

| = ‘PingAgent’ IS (gl 5 Tel 5 gius S 45 03l oo (Sl g2l iley command() w5

Agent/Ping S 5l 45 a3 S *pa’ S aa S A 53) cuwl ‘Spa send” mls cpl cdla cpl o 0 gt e
2= Jlu sl (5550 ping agent 4 agent S 51 1, (placSh ausls wial Lo S el ol O Jada o (e
s Ladd 5585 Ty Bollas o5 81 5 0 S wsalyd "uia | ‘command” | sius Lot puulial sk 4
(Agent::command()) il (b 5a) 0 S wal i Jlu )l Gl (IS 5o ‘command” Ll 4 Lag olS,T L,

w!am@y.\i_,ah:.uhu o 5 ol SV sk ‘command()’ plb s
int PingAgent::command(int argc, const char*const* argv)
{
if (argc == 2) {
if (strcmplargv[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_);
/1 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

1. Parse
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// command has been processed

46

return (TCL_OK);

}

}

/1 1f the command hasn't been processed by PingAgent()::command,
/1 call the command() function for the base class

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

}

i 81 anas alait 1y T Wl sy e oS S 35y 4S SS g0 it | ae ‘recv() 5
St aalya 1Ll ret’ ald y wd aalya Jlay! Sy cuwp o Glas b oSk adlb 0 sl ret’
aalya B5lasy g el tel ol S (s sdipe Gl tel Hu 5elS b s oS) adl 1Ll ret”
s lat NodeShift Lyl cati aal s sols bt s lS (gl ol g @by oled Gilog Gl o9
YN R PR PY PR Rvosrgs
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/t
* File: Code for a new 'Ping' Agent Class for the ns
* network simulator
* Author; Marc Greis (greis@cs.uni-bonn.de), May 1998
i
#include "ping.h"
static class PingHeaderClass : public PacketHeaderClass {
public:
PingHeaderClass() : PacketHeaderClass("PacketHeader/Ping",
sizeof(hdr_ping)) {}
} class_pinghdr;
static class PingClass : public TclClass {
public:
PingClass() : TcIClass("Agent/Ping") {}
TclObject* create(int, const char*const*) {
return (new PingAgent());
}
} class_ping;
PingAgent::PingAgent() : Agent(PT_PINGC)
{
bind("packetSize_", &size_);
bind("off_ping_", &off_ping_);
}
int PingAgent::command(int argc, const char*const* argv)
{
if (argc == 2) {
if (stremp(argv(l], “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 recelving node knows
// that it has to generate an echo packet
hdr--ret = (),
// Store the current time in the 'send_time' field
hdr->send_time = Scheduler::instance().clock();
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/1 Send the packet

send(pkt, 0),

/{ return TCL_OK, so the calling function knows that the

// command has been processed

return (TCL_OK),

}

!

// 1f the command hasn't been processed by PingAgent()::command,
// call the command() function for the base class

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

}

void PingAgent::recv(Packet* pkt, Handler*)

{

/1 Access the IP header for the received packet:

hdr_ip* hdrip = (hdr_ip*)pkt->access(off_ip_);

/] Access the Ping header for the received packet:

hdr_ping* hdr = (hdr_ping*)pkt->access(off_ping_);

/1 1s the "ret’ field = O (i.e. the receiving node is being pinged)?
if (hdr->ret == 0) {

// Send an 'echo'. First save the old packet's send_time
double stime = hdr->send_time;

// Discard the packet

Packet::free(pkt);

// Create a new packet

Packet* pktret = allocpkt();

// Access the Ping header for the new packet:

hdr_ping* hdrret = (hdr_ping*)pktret->access(off_ping_):

// Set the 'ret’ field to 1, so the receiver won't send another echo
hdrret->ret = 1;

// Set the send_time field to the correct value
hdrret->send_time = stime;

// Send the packet

send(pktret, 0);

} else {

// A packet was received. Use tcl.eval to call the Tcl

// interpreter with the ping results.

// Note: In the Tcl code, a procedure 'Agent/Ping recv {from rtt}'
/1 has to be defined which allows the user to react to the ping
/1] result.

char out{100];

/1 Prepare the output to the Tcl interpreter. Calculate the round
/1 trip time

sprintflout, "%s recv %d %3.1f", name(),

hdrip- >src_ > > Address::instance().NodeShift_[1],
(Scheduler::instance().clock()-hdr->send_time) * 1000);

Tcl& tel = Tcl::instance();

tcl.eval(out);

// Discard the packet

Packet::free(pkt);

1

}
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ns Sl 51 Gl LB sl €G58 S aalan b gl 51 5 0 gt oo 4l 53 s 0l (650 oS €6 S
b il g Gl 9 s e b g bilalS
ip3Y Ol yaaas
Slakay & .wjls aoY aaiS ddlal waa agent oSl (gl ns e sl bl (5,00 Sonis A s
Gl o3 poY olara S L 1 osa olnil € aiS e olgidiy S aoliie pa span oSk i
Snid wil g oo Jaly & lad ol gl (spud  #ifdef 3 sulitu) 5 command ;3sh3S) S Jlacl
w3 nS (gl i 030 S o 1y WGT 5 tlan |y u5a

wl ‘packeth’ Ll il gy g S aols HLo ping agent (gl =Sb 3l g S b S Js
PT_TELNET 4 PT_TCP (o) uS hasy |, ifide (slaJS5 550 ID (sl Chuylas w53 o0 Last T o
Lo packeth suts (hulyy 0,3, 49 .0uS GLa) |, PT_PING (sl wia iuolas LT Lo (e

(o5 Jlael T Hu 513 Lacay wlid) s g 5y (slauS 4 4und enum packet_t{} b ghs 51 (galaas
enum packet_t {
PT_TCP,
PT_UDP,

/1 insert new packet types here

PT_TFRC,

PT_TFRC_ACK,

PT_PING, // packet protocol ID for our ping-agent
PT_NTYPE // This MUST be the LAST one

k

.;_QS JA._D‘#J l_) Sl ‘Ping’ d—dl—til «< GEL& OLAA BE] ‘J ‘p_info()’ .L_;Lf Ll L‘)'_‘:"}"A
class p_info {
public:
p_info() {
name_[PT_TCP]= "tcp";
name_[PT_UDP]= "udp”;
name_[PT_TFRC]= "tcpFriend";
name_[PT_TFRC_ACK]= "tcpFriendCtl";
name_[PT_PING]="Ping";
name_[PT_NTYPE]= "undefined";

S a5 alasl |, ‘make depend’ oswd Wb ‘make’ | giiia pladl 51 s 4 el sl oL o
.JJJ‘:‘}aJleJJL,L;.L‘.AlSqu_,J;&lé.:.u.ulg_&ucu\,.mi,:l_&i:_,.;

OBty sl luke wlas o 0l 5008 Ghlsay 3a0 1, tel/libns-defaulttel ol Wb Cuias

O o3 Asent/Ping (g -y d ity =Sy a3l p2bil3 (gl ) Jad oiead sk Cdyya3 Tel slodd (gl

.J_,.JJU_A E"J J_{Lﬂ
Agent/Ping set packetSize_ 64
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S o tellibnspackettel” Sl o aoaa ping glacSh ¢l g So wl las i as

W aalsn p) Ol LS o5 S e s LB gl
{ SRMEXT off_srm_ext_}

{ Ping off_ping_ }} {
set ¢l PacketHeader/[lindex $pair 0]

Sl 4 1 "pingeo” LG Ll ol aaal g f.lg_._’.l Makefile L 5o € el (55035 < 5aaaS (;,.3_).5.1
J:LASL;D Ll |J ns (5‘.)'.’ B_‘_L LgLASJ,..‘sLE\

il o) 4l Wb bl
sessionhelper.o delaymodel.o srm-ssm.o \
Srm-topo.o \
ping.o \
S(LIB_DIR)int.Vec.o S(LIB_DIR)int.RVec.o \
S(LIB_DIR)dmalloc_support.o \

wilins g5 53 by 5o make” WG L Ll 4 5ols wb ek

Tel us 0¥

poalsn OLES Lal 4 oo aaalpa Lss Lad (6l 1, Ping agent (gl Tel Jlis S (sl 5 JolS oS s
el Crr oS s treev() s 51w oo ping ‘echo” eSh S oS (S5 5 treev” Iy, 08 «S ol

oAl M“,.;
Agent/Ping instproc recv {from rtt} {
$self instvar node_
puts "node [$node_ id] received ping answer from \
$from with round-trip-time $rtt ms."

}
guae yaiio 4o b pboius 55ls aS gnua Haa ol pgs L Sl 4 YL Hysut Gk <
(aloa S ping o1 o S (gls ;€ oT) node id 8,8 s lan 38 8 sl "Agent” GL LIS 5V tnode

redals 43l 55 Lad (sl 5 pingite] JolS oS aslal o RV PR
#Create a simulator object
set ns [new Simulator]
#Open 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 nl [$ns node]
set n2 [$ns node]
#Connect the nodes with two links
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$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 \

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

1
¥

#Create two ping agents and attach them to the nodes n0 and n2
set p0 [new Agent/Ping]
$ns attach-agent $n0 $p0
set p1 [new Agent/Ping]
$ns attach-agent $n2 $pl
#Connect the two agents
$ns connect $p0 $pl
#Schedule events

Sns at 0.2 "$p0 send"

$ns at 0.4 "Sp1 send"

$ns at 0.6 "$p0 send"”

$ns at 0.6 "$pl send”

$ns at 1.0 "finish"

#Run the simulation

$ns run

10 asUo S acas 1y Slae tret’ ald o S s S laws 4yal IS ol o guges B lad S s
Colisl sl ya SLE1 4n 4SS

&ssbes) Spa send Snode L =SL Jlos 3l o Gala ailal gl 1, oS (A 5wl 95 oo Lads dilinan
‘node” (s, ping agent S L *pa’ 4 Jlad) ;s (el 6 S S 'node’ 5 o0 53 ping agent S ‘pa’ «S
ity 5 s mtiag 1S 5t 0 3 4l s calzal bl
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