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ns-3 training goals

 Make attendees more productive with ns-3

—Learn about the project scope, and where to
get additional help

—Understand the architecture and design goals
of the software

— Introduce how to write new code for the
simulator

—Learn about selected topics in more detall
— Answer your questions
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Agenda and Instructors

« Software and usage overview (T. Henderson)
* How to write new models (T. Pecorella)

* Wi-Fi and wireless models (T. Henderson)
TCP and AQM models (M. Tahiliani)

Traffic control (S. Avallone)

{ Please ask questions along the way!
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Additional training archives

 LTE (Lorenza Giupponi and Biljana Bojovic),
June 2016

 Parallel, Distributed Simulations (Peter Barnes),
June 2016

* Direct Code Execution (Tom Henderson), June
2016

* Tracing (Walid Younes), June 2014

{ http://www.nsnam.org/wiki/Training2017 ]
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Your feedback on requested topics

1) what is your past level of experience with ns-3?
— various (from starting the tutorial to having written new models)

2) what technical topics in the simulator interest you
the most?

— Wi-Fi, LTE, TCP

— routing 6LOWPAN, loT, IPv6, BGP, and the core

3) past level of experience with any other network
simulation tools?

— MATLAB/Simulink, plus ns-2, OPNET, OMNeT++, Totem
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Your feedback on requested topics

4) what do you most want to get out of the training
sessions
— refresh, get ideas for lab assignments, understand real-time

simulations, inject real traffic, global tips and tricks about ns-3,
learn LTE, implement new models
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Options for working along

1) Download the required packages onto your
(Linux, OS X, or BSD) system

2) Download the ISO image (Live DVD

3) Browse the code online: https://code.nsnam.org

T
L]

ns-3-dev / summary Mercurial
summary | shortlog | changeloq | graph | tags | bookmarks | branches | files | bz2 | zip | 9z | help
description ns-3 development tree

owner <ns-developers@isi.edu=
lastchange Sun, 15 Mar 2015 09:14:50 +0100

changes

3daysago  Tommaso Pecorella Bug 2025 - (Ir-wpan) Changing the channel doesn't affect the Tx params _defautt| tio changeset | fies
3daysago Tommaso Pecorella Bug 2076 - TCP MinRTO Attribute is not actually used changeset | files
3daysago  Tommaso Pecorella Bug 2077 - lcmpv6L4Protocol::HandleDestinationUnreachable must check the packet size, not its serialized size chsngeset| fies
6daysago Vedran Miletic Fix building with clang 3.5 (abs->std::abs, unused vars) changeset | files

12 daysago Vedran Miletic Fix building with GCC 5 and subsequently clean up sgi-hashmap.h changeset | fies

2 weeks ago Natale Patriciello Bug 2070 - Wrong report of Packets and Bytes stored in CoDeL changeset | files

2 weeks ago Tommaso Pecorella Bug 1974 - CalculateTxTime should return a Time, not a double changeset | files

2weeks ago Tommaso Pecorella Bug 2073 - NDisc cache entries update timer might be stuck in a loop changeset | fies v

= ns-3-mnm-training.iso N ¥ Show all downloads... X
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Project overview
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Motivations for ns-3 project

Develop an extensible simulation environment for
networking research

1) a tool aligned with the experimentation needs of
modern networking research

2) a tool that elevates the technical rigor of network
simulation practice

3) an open-source project that encourages community
contribution, peer review, and long-term maintenance
and validation of the software

Community-maintained, scientific computing software
by following best current practices for open source

nS'TOBR ns-3 Training, June 2017
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ns-3: An Open Source Network Simulator

* ns-3 is a discrete-event network simulator
targeted for research and educational use

r® [@®
LR RN

model developers

@J

NS-3 Consortium

ns-3 software

ns-3 maintainers

Education
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What have people done with ns-3?

* thousands of publications to date

— search of 'ns-3 simulator' on IEEE and ACM digital

ibraries, or Google Scholar

Anduo W

FIAC TRANSACTIONS ON NETWORKING, VOL 20, N0 6, DECRMESR 2012
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Message delivery in heterogencous networks prone to episodic

connectivity
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© Springer Science Buaness Media, LLC 2011
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Augmenting Data Center Networks with
Multi-Gigabit Wireless Links

Daniel Halperin-+, Snkanm Kandulav Jitendra Padhyer, Paramvir Bahl', and David Wetherall
Research' and University of Washington®
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ns-3 overview

* ns-3is a leading open source, packet-level network simulator
oriented towards network research, featuring a high-performance

core enabling parallelization across a cluster (for large
scenarios), ability to run real code, and interaction with testbeds

[ I — Laanlications
real applications | Code
B real applications [~ via Direct Code
/ } via Direct Code Execution
Native ns-3 4 4 Execution -
models of these I | modular FHons
layers | | interconnections run Linux e
Y — v L kernel code
Transport Linux run Linux via Direct -ution
\'/ kernel code Code Execution
' stack via Direct
Code Execution
Runs on a - . ions N J
single machine o X 1 modular packets can Ut " -
* High fidelity r 1 ae%e. 3
models of | | interconnections be sent out NICs T SO - G4
v ..
LTE. Wi-Fi M packets can — avfésrg:stlcs ds or partitioned
* Support for be sent out (realtime " across a cluster
802.15.4, = over real NICs scheduler)
mobility, Phy/Channel ‘N in testbeds
propagation, (realtime
energy scheduler)

ns-3
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Network performance evaluation options

* ns-3 enables researchers to more easily move
between simulations, test beds, and experiments

Direct Code Emulation

ns-3 cc;re Execu\tjon \‘\, .// modis

Test and evaluation options

Pure Simulation Virtual/Physical Field Live
simulation cradles test beds experiments networks

Increasing realism

Increasing complexity

AIINS-3 ns-3 Training, June 2017
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* The open-source project
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ns-3 main website

* Project home: https://www.nsnam.org

JAS =33 0 oewen | rases | oocwenmnon | oeelorers | sueeoRr

Recent Posts:

ns-3 is a discrete-event network simulator for Internet systems,

targeted primarily for research and educational use. ns-3 is free March 2015 ns-3 accepted into SOCIS 2015

ns-3 has been selected to participate in the 2015

software, licensed under the GNU GPLv2 license, and is publicly L
op

available for research, development, and use.

March 2015 ns-3 accepted to Google Summer
of Code 2015 : ns-3 is participating in GSoC 2015!

Most tistahl | - 2 February 2015 WNS3 Call for Posters, Demos,
ost recent stable release ns 3.l Attend ns-3’s annual HS'a Short Talks : The Workshop on ns-3 (WNS3)
- Download ns-3.22 code T meeting e a8 invites your participation
- View documentation ( \ 11-15 May 2015, Barcelona
‘\ \ . - February 2015 ns-3.22 released : ns-3.22
‘ |* Meetlng overview provides a number of updates related to WiFi su
Other releases and docs: - Workshop on ns-3 l l
- All releases y November 2014 2015 Workshop on ns-3

» Training overview VU
announced : The NS-3 Consortium is organizing

» All documentation - Register here the 2015 edition of t.

ns-3 ns-3 Training, June 2017
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How the project operates

* Project provides three annual software releases

« Users interact on mailing lists and using Bugzilla bug
tracker

« Code may be proposed for merge
— Code reviews occur on a Google site

« Maintainers (one for each module) fix or delegate bugs,
participate in reviews

* Project has been conducting annual workshop and
developer meeting around SIMUTools through 2013
— Some additional meetings on ad hoc basis

« Summer projects (Google Summer of Code, ESA
Summer of Code in Space, others...)
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Maintainers, Authors, Users

* ~10-15 maintainers at any given time
* 191 authors credited in AUTHORS file

 Over 6000 subscribers to ns-3-users
Google Groups forum

* Over 1500 subscribers to ns-developers
mailing list

 Various project forks exist (on Github and
elsewhere)
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Contributed code and
associated projects

based Named Data Networking (NDN) smulator
orks

N
ndnSIM: NDN, CCN, CONx, content centric nef

Overall ndnSIM documentation

ndnSIM ndnSIM APL
Next topic Welcome to ndnSIM NS-3 based NDN simulator

fntroduction We invite you to joi to see and participate in discussions about ndnSIM implementation and simulations in general (
This Page

Contents:

o Introduction
More documentation
© Support
© A very short guide to the code
o Logging
o Getting Started
© Portability
© Requirements
© Downloading ndnSIM source
o Compiling and running ndnSIM
© ndnSIM helpers
tackHelper
= Routing
= Manually routes
= Global routing controller
= Default routes

Quick search

—

Enter search terms or a module,
dlass or function name.

* Forwarding
o AppHelper
« Content Store
o Simple content stores
ently Used (LRU) (default)
t-Out (FIFO)

o Content stores with entry lifetime tracking
east Recently Used (LRU)
t-Out (FIFO)

= Random

© Content stores respecting freshness field of ContentObjects
» Least Recently Used (LRU)
® First-In-First-Out (FIFO)
= Random

@

mptcp-ns3

implement multipath TCP on ns-3

Project Home | Downloads =~ Wiki  Issues

Source

Summary Updates People

Project Information

Starred by 4 users
Activity «1' Medium
Project feeds

Code license
GNU Lesser GPL

Labels
Academic, ns-3, MPTCP,
TCP, CPlusPlus, Study,

HOME

DEUTSCH | LEGALS | SITEMAP | KIT

‘ ‘k\\\\\\\

Decentralized Systems and Network Services Research Group - TM & SCC

Karsruhe Institute of Technology

Home PhySimWiFi for NS-3
> News Contact:  Jens Mittag, Stylianos Papanastasiou (CSS)
Project  DSN, Chalmers University of Technology - Signals and Systems (CSS)
> Teaching Group:
> staff
Overview
> Research

> Publications PhySim-WiFi for NS-3 is a detailed and accurate implementation of the OFDM-based IEEE 802.11 standard within the popular

network simulator NS-3. Compared to the default 802.11 PHY implementation of NS-3, which abstracts packets by considering only
an average signal strength per paket und the length of the packet, the PhySim-WiFi implementation simulates the underlying signal
processing steps of a transceiver down to the signal level, and introduces an increases accuracy for the decision whether a packet
could be received correctly or not. At the same time, the new allows to more channel
models. For instance, due to the modeling of packets on a signal level, channel models can emulate multi-path effects much more

! Irafie Telematice Junior
Research Gr

~ Miscellaneous / Softw:

Avareness Applet

Kad accurately and are able to reflect Doppler effects and their impact on the physical layer signal processing algorithm.
3225 Dispatcher The PhySim-Wifi is a drop-in of the default model, thus, it can be used with only minor
PhySimWiFi for NS-3 modifications in the existing simulation code and the existing scenario setups.

» BItMON

For additional information and a changelog, please take a look at the
JAAS Dispatcher
EMDV Visualizer
ovivis

IEEE 802.11 Bugfix in
ns-2.28

imWiFi Manual

Full package download

Overhaul of IEEE 802.11

> How to contact us!

MultipathTCP, multipath,
Simulator

4% Members
chihan_. @gmail.com

Links
External links
MPTCP IETF's Working Group
Multipath TCP in UCL
Multipath TCP in INL

Project description

The mptcp-ns3 project focuses on developing implementation of Multipath TCP on ns-3 for research purposes. The project implement the entire
transport layer in ns-3.

Multipath TCP is an extension to TCP which aims to use multiple paths to handle a between two MPTCP is the IETF

working group to standardize Multipath TCP.

Please check the following URL for more information about multipath TCP. http: ietf.

Current Status

The current implementation is really close to the MPTCP specification:
o MPTCP options: MPC (Multipath Capable), ADD and REMOVE address, JOIN, etc.
TCPs, Linked

o Congestion Control: Fully Coupled, L . RTT C 1t

o Packet Reordering: None, Eifel, DSACK and F-RTO algorithms

Getting Started

Follow the instructions in the wiki page http://code google.com/p/

ptcp-ns run

ns-3
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Sustainment

 The NS-3 Consortium is a collection of
organizations cooperating to support and
develop the ns-3 software.

* |t operates in support of the open source project

— by providing a point of contact between industrial
members and ns-3 developers,

— by sponsoring events in support of ns-3 such as
users' days and workshops,

— by guaranteeing maintenance support for ns-3's core,
and

— by supporting administrative activities necessary to
conduct a large open source project.
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ns-3 Consortium governance

Open Source ,
Contributors

Community
Suggestions Feedback
& Maintenance
Steering SRpdnt 1 Executive Director
Committee Directors 10 Directors
Feedback Reports,
& Funding Feedback,Training
@ i
3 N N
Consortium INESC BU
Members Founding UWA Executive Other
Executive INRIA| | Members ~ CTTC GT Consortium
Members Members
\ ARG AN y,
\ J
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e Software overview
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Software overview

* ns-3 is written in C++, with bindings available
for Python

— simulation programs are C++ executables or
Python programs

— ~350,000 lines of C++ (cloc estimate)
— almost exclusively C++98, beginning to use C++11

* ns-3is a GNU GPLv2-licensed project

* ns-3 is mainly supported for Linux, OS X, and
FreeBSD

— Windows Visual Studio port available
* ns-3 Is not backwards-compatible with ns-2
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Discrete-event simulation basics

« Simulation time moves in discrete jumps from event to
event

« C++ functions schedule events to occur at specific
simulation times

« A simulation scheduler orders the event execution
« Simulation::Run() executes a single-threaded event list
« Simulation stops at specific time or when events end

Execute a function
(may generate additional events)

\/ Advance the virtual time
to the next event (function)
ns-3 ns-3 Training, June 2017
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The basic ns-3 architecture

( (
. fn \
[Appllcatlon [ApplicationE]
/ Sockets-like i

Profocol
' sthek | Packet(s)
Node @
. S
[NetDe ce ( Chann
~~~~~~~~~~~~ ( Channel
L J "
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Software orientation

Key differences from other network
simulators:
1) Command-line, Unix orientation

—Vvs. Integrated Development Environment
(IDE)

2) Simulations and models written directly in
C++ and Python

— Vvs. a domain-specific simulation language
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ns-3 does not have a graphical IDE

Home Definitions Geometry Physics Mesh Study Results 3D Plot Group 2}
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% W@ Volume W Slice € Line rrow Line ) Evaluate Along Normal ) Cut Line Direction Second Point for Cut Plane Norma [E}]
= Arrow Volume % Isosurface %) Contour 3, Particle Trajectories First Point for Cut Line A Cut Line Surface Normal 1] Cut Plane Normal
Plot  Plot More i 3D  Player
In~ ™ Surface — Arrow Surface Streamline Mesh Plots ~ Second Point for Cut Line " First Point for Cut Plane Normal “* Cut Plane Normal from Surface Image
Model Builder ~+ Slice >} Graphics M
- =v T tE o Plot QA Lz @B @
4 & micromixer.mph (root) v Data . Slice: Velocity magnitude (m/s) Arrow Volume: Velocity field
=) Global Definitions R
4 @ Model 1 (mod1) Data set: A 0.0267
= Definitions
A\ Geometry 1 v Expression +v %~ 0.025
% Materials
* Laminar Flow (spf) Expression: 0.02
& Transport of Diluted Speci¢ spfU - 50
/A Mesh 1 . 0.015
4 o Study 1 i - of p>
[~ Step 1: Stationary m/s - 0.01
[~ Step 2: Stationary 2 o - 50
"= Solver Configurations [0 Description: (lfelelE
4 & Results Velocity magnitude
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Figure source: https://www.comsol.com/comsol-multiphysics
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ns-3 not written in a high-levellanguage

Submodule vectors. gate vectors and multiple connections are illustrated in the following example:

simple Hub
gates:
out: outport[];
endsimple

simple Station //...

module Star
submodules:
hub: Hub
gatesizes: outport[4];
station: Station[4];
connections:
for i=0..3 do
hub.outport[i] --> station[i].in;
endfor
endmodule

The result of the above 1s depicted in Fig 4.

Star

station[0]

station[1]

|

station[3]

.

Example of OMNeT++ Network Description (NED) language
Figure excerpted from http://www.ewh.ieee.org/soc/es/Nov1999/18/ned.htm

ns-3
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Software organization

« Two levels of ns-3 software and libraries

1) Several supporting libraries, not system-installed, can be in parallel to ns-3

{Netanim J {pybindgen} {Clickroutin% 000 { ns-3 J

2) ns-3 modules exist
within the ns-3 directory

ns-3
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Current models

utilities
\

devices protocols visualizer
A
l \ [ A WS
( ) \ 4 ) f' )
bridge 1 L contg-
applications | |j - aodv
L ) e PP internet-apps . ! store
- N\ NetDevice A
csma Address types — N ( Y ( )
S} (lpv4, MAC, etc.)( internet dsdv flow-monitor
Queues (IPv4/v6) energy L L
- N Socket ABC \-
emu Ipv4 ABCs - ~ Packets N ( h
Packet sockets Packet Tags netanim
. ) L ta traffic-control| “packet Hesz’aders olsr
\ J Pcaplascii file writing =
(. N ( ) ( : N \
: click stats
Smart pointers  Callbacks ] )
Dynamictypes Tracing - 9 mc
Attributes Logging . N ( R
Random Variables network Events nix-vector- topology-
)\ ) Scheduler  routing read
Time arithmetic -
e ( h Lprop p N
Ir-wpan wifi core ) LOpenﬂOW BRITE
~ - | s J U J
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Module organization

* models/

« examples/
* tests/

* bindings/
» doc/

* wscript
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ns-3 programs

* ns-3 programs are C++ executables that
link the needed shared libraries

— or Python programs that import the needed
modules

 The ns-3 build tool, called 'waf', can be
used to run programs

» waf will place headers, object files,
libraries, and executables in a 'build’

directory
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Python bindings

* ns-3 uses a program called PyBindGen to
generate Python bindings for all libraries

ns-3
NETWORK SIMULATOR

ns-3 Training, June 2017

C++ :> Intermedigte C++ Python
header Python |:> bindings |:> module
1 program | code ?

4 4 7
(py)gcexml PyBindGen C++ compiler




Integrating other tools and libraries
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Other libraries

* more sophisticated scenarios and models
typically leverage other libraries

* ns-3 main distribution uses optional libraries
(libxml2, gsl, mysql) but care is taken to avoid
strict build dependencies

* the 'bake’ tool (described later) helps to manage
library dependencies

 users are free to write their own Makefiles or
wscripts to do something special
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Matplotlib

* src/core/examples/sample-rng-plot.py

3500

3000

# Demonstrate use of ns-3 as a random number generator integrated

2500
# plotting tools; adapted from Gustavo Carneiro's ns-3 tutorial

2000
import numpy as np
import matplotlib.pyplot as plt
import ns.core 1000

1500

# mu, var = 100, 225 >0
rng = ns.core.Normalvariable(100.0, 225.0)
x = [rng.GetValue() for t in range(10000)]

00 5] 20

‘ﬁ 0 0 "‘" = @ ] x=14.6, y=3.45e+03
# the histogram of the data

n, bins, patches = plt.hist(x, 50, normed=1, facecolor='qg', alpha=0.75)

plt.title('ns-3 histogram')

plt.text(60, .025, r'S$\mu=100,\ \sigma=15$")
plt.axis([40, 160, 0, 0.03])

plt.grid(True)

plt.show()

ns-3
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Click Modular Router

A Login
p Click! 4 Login |
Show pagesource | | old revisions sitemap | Recent changes | | | search |

} Modular H Router *

The Click Modular Router Project

ot

odular

NEWS (September 24, 2011): Click 2.0.1 released!

SyClick: Symposium on Click Modular Router* was November 23-24, 2009, Ghent, Belgium! An excellent time was had. Video of the presentations is now
available.

This is the DokuWiki~ for the Click modular router. Click was originally developed at MIT* with subsequent development at Mazu Networks+, ICIRs, UCLA*, and
Merakir.

ns-3
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OpenFlow Switch

Please Note: This website has been archived and is no longer maintained.
See the Open Networking Foundation for current OpenFlow-related information.

I ; Custom Search | Search

g OpenFlow

Home Videos Documents News Research About

Page Discussion Viewsource History
Quick Navigation
MPLS with OpenFlow/SDN » OpenFlow Specs
» Bug Tracking
» Wiki
] » Legal
Contents [hide] » Log in
1 Motivation
2 Changes to the OpenFlow protocol OpenFlow White Paper
3 Demos N~ Download the OpenFlow
M- Whitepaper (PDF)
4 Publications S
5 Talks OpenFlow Specification
EEN- Download v1.1.0 Implemented
6 People A (PDF)
Motivation i
Wiki Tools
MPLS networks have evolved over the last 10-15 years to become critically important for ISPs. They provide two key services:
traffic engineering in IP networks and L2 or L3 enterprise VPNs. However as carriers deploy MPLS networks, they find that (a) Personal tools
even though the MPLS data plane was meant to be simple, vendors end up supporting MPLS as an additional feature on » Login
complex, energy hogging, expensive core routers; and (b) the IP/MPLS control plane has become exceedingly complex with a Navigation
wide variety of protocols tightly intertwined with the associated data-plane mechanisms. » OpenFlow.org
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CORE emulator

Networks and Communication Systems Branch

| | | -

" /NRL/ITD / NCS / Common Open Research Emulator (CORE)

Common Open Research Emulator (CORE)

NCS Home The Common Open Research Emulator (CORE) is a tool for emulating networks Ve
Focus Areas on one or more machines. You can connect these emulated networks to live ¥
Proiects networks. CORE consists of a GUI for drawing topologies of lightweight virtual
- machines, and Python modules for scripting network emulation.
Proaducts

Hor
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mininet emulator

GitHUb This repository ¥ = Search or type a command ® Explore Features Enterprise Blog @ Sign in
mininet / mininet % Star 468 |5 Fork 204
Home Pages History
<>
Link modeling using ns 3 Page History | | Clone URL
Contents = Mininet y
= Get Started
= Sample Workflow
e Introduction = Walkthrough
. Overview
o ns-3 emulation features - In
o Link simulation with ns-3
. = Download f
® Details fal
= Documentation
o How to achieve communication of ns-3 process with TAP interfaces in distinct » Videos o
¥
namespaces? = Source Code
. . . = Apps
o Architecture: single ns-3 thread or multiple processes? . F:g
e Code u Wiki
o Mininet = Teaching
= Papers
o ns-3 patches = GSoC 2013
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Co-simulation frameworks have emerged

 PNNL's FNCS framework integrates ns-3 with
transmission and distribution simulators

Power Grid Simulator Communication Network Simulator

Image source: PNNLgov YouTube video:
ns-3 Introducing FNQSS_:'5 ﬁgm%w‘ﬂnll(efgﬁletwork Co-Simulation



FAQs

Does ns-3 have a Windows version?

— Yes, for Visual Studio 2012

— http://www.nsnam.org/wiki/Ns-3 on Visual Studio 2012
* Does ns-3 support Eclipse or other IDEs?

— Instructions have been contributed by users
— http://www.nsnam.org/wiki’lHOWTO _configure Eclipse_with_ns-3

Is ns-3 provided in Linux or OS X package
systems (e.g. Debian packages)?

— Not officially, but some package maintainers exist
* Does ns-3 support NRL protolib applications?
— Not yet
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Summarizing

* Ns-3 models are written in C++ and
compiled into libraries
—Python bindings are optionally created

* ns-3 programs are C++ executables or
Python programs that call the ns-3 public
APl and can call other libraries

* ns-3 is oriented towards the command-line
* ns-3 uses no domain specific language
* ns-3 is not compatible with ns-2
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Finding documentation and code
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Resources

Web site:
http://www.nsnam.org

Mailing lists:
https://groups.google.com/forum/#forum/ns-3-users
http://mailman.isi.edu/mailman/listinfo/ns-developers

Wiki:
http://www.nsnam.org/wiki/
Tutorial:
http://www.nsnam.org/docs/tutorial/tutorial.html
IRC: #ns-3 at freenode.net

ns-3
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Suggested steps

* Work through the ns-3 tutorial

* Browse the source code and other project
documentation
—manual, model library, Doxygen, wiki
—ns-3 Consortium tutorials (May 2014)

* https.//www.nsnam.org/consortium/activities/trainin
a/
* Ask on ns-3-users mailing list if you still
have questions

—We try to answer most questions
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APls

 Most of the ns-3 API is documented with
Doxygen

— https://www.nsnam.org/doxygen

11 ns-3: ns3:ArpCache Class X

€« C 8 https://www.nsnam.org/doxygen/classns3_1_1_arp_cache.html#details <,’\3

] ] —_—
A Discrete-Event Network Simulator
ol"lns-3 ns3-dev @ HOME | TUTORIALS ¥ | DOCS ¥ | DEVELOP ¥

Main Page | Related Pages ] Modules ] Namespaces Classes Files | Q- Search
Class List | Class Index ] Class Hierarchy l Class Members ]
> BERETGE Detailed Description

Device An ARP cache.

D A cached lookup table for translating layer 3 addresses to layer 2. This implementation does lookups from IPv4 to a MAC address
v Arp

T

Config Paths

ns3::ArpCache is accessible through the following paths with Config::Set and Config::Connect:

« "/NodeList/[i]/$ns3::Ipv4L3Protocol/InterfaceList/[i]/ArpCache”
o "/NodeList/[i]/$ns3::ArpL3Protocol/CacheList/[i]"

Attributes

| »

v

Generated on Tue Mar 17 2015 18:22:57 for ns-3 by ﬁL@myAggn 1.8.9.1

# Show all downloads... X
|

ns-3
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Reading existing code

* Much insight can be gained from reading ns-3
examples and tests, and running them
yourselves

» Several core features of ns-3 are only
demonstrated in the core test suite
(src/core/test)

» Stepping through code with a debuggeris
informative

— callbacks and templates make it more challenging
than usual

* 'find src -name "*.h" | xargs grep "string..."’
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Review

* ns-3 primarily aims to support the networking researcher
* ns-3is C++ under GPLv2, with Python bindings

* ns-3 is mainly designed for low-level coding, work at the
command line, and composition with other tools

— most users edit or extend the source code

* ns-3 tries to operate according to open source project
best current practices

— everyone is a volunteer

« search for what you need, ask questions when you get
stuck, and think about contributing back to the project
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