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Tutorial Schedule

n Basic introduction (Leo)
n Ns fundamentals  (Leo)
n ns-2 internal
n Extending ns-2 Simulator
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Introduction (Review)

n Create the event scheduler
n Turn on tracing
n Create network
n Setup routing
n Insert errors
n Create transport connection
n Create traffic
n Transmit application level data
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ns-internals

n Discrete Event Scheduler
n Network Topology
n Routing
n Transport
n Application
n Packet Flow
n Packet Format
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Discrete Event Scheduler

time_, uid_, next_, handler_
head_ ->

handler_ -> handle()

time_, uid_, next_, handler_insert

head_ ->
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Network Topology - Node
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Network Topology - Link

n0 n1
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Network Topology - Tracing

enqT_ Queue_ deqT_

drophead_ drpT_

Delay TTL_
head

RecvT

$ns trace-all filename or $ns namtrace-all filename

Inserting trace object
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Network Topology - Tracing

SnoopQ/in Queue_ SnoopQ/out

drophead_ SnoopQ/Drop

Delay TTL_ Recv

$ns monitor-queue node1 node2  
$ns at 0.0 qmon trace $filename

Agent/Null

Queue Monitoring

head



Feb. 13, 2003 10

Routing

n0 n1

Addr
Classifier

Port 
Classifier

classifier_

dmux_

entry_

0
1

Addr
Classifier

Port 
Classifier

classifier_

dmux_

entry_

1
0

Link n0-n1

Link n1-n0



Feb. 13, 2003 11

Transport
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Application

0
1

n0 n1

Addr
Classifier

Port 
Classifier

classifier_

dmux_

entry_

0 Agent/TCP

agents_

Addr
Classifier

Port 
Classifier

classifier_

dmux_

entry_

1
0

Link n0-n1

Link n1-n0

0 Agent/TCPSink

agents_

dst_=1.0 dst_=0.0
Application/FTP



Feb. 13, 2003 13

Packet Flow
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Packet Format

header

data
ip header

tcp header

rtp header

trace header

cmn header

...

ts_

ptype_

uid_

size_

iface_
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Tutorial Schedule

n Basic introduction (Leo)
n Ns fundamentals  (Leo)
n ns-2 internal
n Extending ns-2 Simulator
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Extending ns-2 Simulator

n Making changes
n Creating new components
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ns-2 Directory Structure

ns-allinone-2.1b

tk8.0 otcl Tcltcl8.0 ns-2 nam-1

tcl

ex test lib

...

...

tcl code

example

validation test

C++ code

tcl code core

• ns-lib.tcl
• ns-default.tcl
• ns-packet.tcl
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Making Changes in C++/Otcl Space

n Existing code
n recompile

n Addition
n change Makefile (NS_TCL_LIB), tcl/ns-

lib.tcl (source) and recompile
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Outline

n Making changes
n Creating new components
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Creating New Components

n Guidelines 
n Inheritance Hierarchy
n C++ and otcl Interface
n Debugging
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Guidelines

n Decide its inheritance structure
n Create the class and fill in the virtual 

functions
n Define otcl linkage functions
n Write the necessary otcl code to access 

your agent
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Class Hierarchy (Partial)

TclObject

NsObject

Connector Classifier

Delay AddrClassifierAgent McastClasifierQueue Trace

DropTail RED TCP Enq Dnq Drop

Reno SACK



Feb. 13, 2003 23

C++ and otcl Linkage

n TclClass
n TclObject: bind() method
n TclObject: command() method
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TclClass

TclObject

Agent

Agent/TCP

TclObject

Agent

TcpAgent

NsObject ??

OTclC++ mirroringStatic class MyAgentClass : public TclClass {
public:

MyagentClass() : 
TclClass(“Agent/MyagentOtcl”) {}
TclObject* create(int, const char*const*) {

return (new MyAgent());
}

} class_my_agent;

$ns new Agent/myAgentOtcl

Static class MyAgentClass : public TclClass {
public:

MyagentClass() : 
TclClass(“Agent/MyagentOtcl”) {}
TclObject* create(int, const char*const*) {

return (new MyAgent());
}

} class_my_agent;

$ns new Agent/myAgentOtcl



Feb. 13, 2003 25

TclObject: bind()

n C++
MyAgent::MyAgent() {

bind(“my_var1_otcl”, $my_var1);
bind(“my_var2_otcl”, $my_var2);
…

}
n otcl

$myagent  set my_var1_otcl 2
$myagent  set my_var2_otcl 3.14
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TclObject: command()

n C++
Int MyAgent::command (int argc, const char*const* argv){

if (argc == 2) {
if (strcmp(argv[1], “call_my_priv_func”) == 0) {

MyPrivFunc();
…
return(TCL_OK);

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

}
n otcl

set myagent [new Agent/MyagentOtcl]
$myagent call_my_priv_func
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Debugging

n printf() and puts “”
n gdb
n tcl debugger

n http://expect.nist.gov/tcl-debug/
n place debug 1 at the appropriate location
n trap to debugger from the script
n single stepping through lines of codes
n examine data and code using Tcl-ish

commands


