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Watch tutorial videos about the Questions about NDN answered
See the results of the 4th NDN NDN project and NDN . ) on video by faculty, students, staff
Hackathon held in March 2017. technologies. Sl EETES researchers, and colleagues.
Read More Read More Redmine Issue Tracking 3 Read More
System
Tunnel Ethernet Traffic Over NDN search this site 60

on Tunnel Ethernet Traffic Over NDN

https://named-data.net/codebase/platform/
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Where to Find Source Code for NDN Codebase

* Most linked from https://named-data.net ™ Codebase

e Github organizations
— https://github.com/named-data
* NFD, core libraries, and other general use software
— https://github.com/named-data-mobile
* Android and related software
— https://github.com/named-data-iot
* |oT related software
— https://github.com/named-data-ndnsim
* ndnSIM core, example and real simulation scenarios
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NDN Codebase Overview

Infrastructure Software
NFD- NDN- NDN Repo-ng,
NLSR
\[ MG ] [ android ] [ RIOT ] [HNFD] [ Tools ] [ ] [ repo-sql ]

e

NDN
Control
Center

NDN Libraries

ndn- NDN- NDN- : Chrono Vector NDN-
\[ XX ] [ cpp ] [ IS ] [PYNDN] [JNDN ] [ Sync ] [PSync] { Sync ] { e ])

Apps Evaluation Frameworks
ChronoChat ndns ndncert ndn-flow ndnSIM miniNDN
ndn- Many
NdnC dn-f
nton nan-ts atmos others NDN Testbed
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Supported Platforms

https://redmine.named-
data.net/projects/nfd/wiki

* Desktop Systems

— Ubuntu, OSX, FreeBSD and other Linux distributions =~ " ® w0 nonsoeiee
& > C Y @ https://redmine.named-data.net/projects/nfd/wiki QA% & :
¢ Home rOUterS Installation experiences for selected platforms
- O enWRT DD‘WRT o Officially Supported Operating Systems
P )
. o OSX w!th Homebrew
* Mobile: 2 Ubunt with pPA
. . . o Source Installation on OS X or Ubuntu
— Android, iOS (library only) . Other Operating Systems
* loT: " Fedora
. o FreeBSD 10
— Arduino, ESP8266, RIOT-0S : \?vr;% 10.8
o Inaows
— Raspberry Pi (runs NFD, available binary packages) - Virtualization Environments
o Vagrant
d Web bI‘OWSGr o Docker
- NDN_JS “bra ry + micrOforwa rder ) Embidgi)c:er?vfl\:ic:rfd DD-WRT home routers

o Raspberry Pi
o NDN on Galileo (Intel's x86 Arduino-certified development board)
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NDN Forwarding Daemon (NFD) ==

NFD - Named Data Networking
Forwarding Daemon

TAB
NNNNNNNN

* The reference implementation of NDN forwarder o = e
e https://named-data.net/doc/NFD/current/ e L
— Overview e —
— Getting started '
— NFD Developer’s Guide
— Manpages
— Wiki
— APl documentation (doxygen)
* Feedback, suggestions, and contributions are welcome.

packagas
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NDN-Android: NDN Stack for Android

N\ “% AndroidManifest.xml
NDN ForWOrding A classes.dex
Daemon ) \
— lib
' » Embeds actual
Security Tools — 1 [l x86.64 NFD, compiled
g libnfd-wrapper.so US|ng NDK
libnfd-daemon.so
oo eonzass~—+ Works with all (non-
‘ 4 NDN ibboost 50 rooted) Android
‘ — devices
NDN Tools B armeabl
A [
NDN Certificate A
Management https://play.google.com/store/apps/details?id=net.na

med data.nfd&hl=en

Communication

[ WiFi Direct ] https://github.com/named-data-mobile
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NDN-RIOT: NDN for RIOT-0S

NETWORKING

* Optimized for loT apps

p p Threads NDN IPC »| RIOT [« /PC —| Device
module Driver

— Data-centric security
— Stateful NDN packet forwarding

— Replaceable forwarding strategies ——
RIOT-0S C Sched IPC Pt
— 802.15.4 and Ethernet ore

* Simple application APIs
e Several simple examples to get started

https://github.com/named-data-iot

Hardware {CPU } {Timer} { NIC } {Peripherals}
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Getting Started with NDN-RIOT Examples

 Downloading
— mkdir riot

— «cd riot
— git clone https://github.com/named-data-iot/RIOT
— git clone https://github.com/named-data-iot/ndn-riot ndn-benchmark
— git clone https://github.com/named-data-iot/ndn-riot-examples
e Compiling an example ndn-consumer

— cd ndn-riot-examples/<APP>

— For host architecture (for debugging)
* make

— For a specific RIOT board
*  make BOARD=samr21-xpro
* make flash BOARD=samr21-xpro # to flash firmware M
* make term BOARD=samr21-xpro # to access board via serial interface

ndn-ping

ndn-producer

ndn-template
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NDN Tools

* ndnping, ndnpingserver

— Rechability testing tools
* ndncatchunks, ndnputchunks ECRQUMP
— Segmented file transfer between a consumer and producer

* ndnpeek, ndnpoke
— Transmit a single packet between a consumer and a producer

/
 ndndump, dissect, wireshark-dissect WI R E S HARK

— Debug NDN packet flow

™

* repo-ng, repo-sgl: NDN repositories providing managed persistent s \.—-/

‘N._f)
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ndn-cxx: NDN C++ library with eXperimental

[ ] ene < redmine.named-data.net S | b | & D >
eXtensions =1
Issues
e s o
° C++11 n‘ e < in] named-data.net joocindn-co. G| &6 | & | @ »
NETWORKING 5

* The reference library and security library implementation ndn-cxx NON G- lorary with eXperimentl
e Used in: NFD, NLSR, ndn-tools, ChronoChat, etc.
* https://named-data.net/doc/ndn-cxx/current/ : S ———

— Overview NETWORKING ;:nmespace
—  Getting started SXpermental oxiansions 0.5 S
— Trivial applications
— Tutorials nancoc NON G lbrary  ISHASE, PO
e . eXtensions ndn-oxx g
— Specifications S —1f &
— Manpages -y
— APl documentation (doxygen) -k Documentation e
* Feedback, suggestions, and contributions are welcome. : —
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NDN Common Client Libraries (NDN-CPP, NDN-IJS,
iNDN, PyNDN)

* C++, Java, Python, JavaScript, C#, Squirrel

(C:+, Python, JavaScript and Java. Name.Component Class.

eve < M named-data.net/doc/ndn- ¢ 4| @ i a > e

NDN Common Client Libraries APl 0.5.1 documentatior

Table of Contents: Intorest Class

* Used in: NDN-RTC, NdnCon, NFD-Android, etc. @ = oo o0 0

NDN Common Client Libraries (NDN-CCL) Metainfo Gass
Documentation Sinatur Ciass

[ ]

The NDN Common Client Libraries (NDN-CCL) are written in C++, Python, JavaScript and

ShagseWitnEcdsaSignature Cla
Java and provide a common AP for client applications to use NDN. Any library in NDN-CCL

KeyLocator Cass
suite allows an application to send interests to and receive data from an NDN forwarding —
. - daemon (NFD) and provide a large set of other functions necessary for any NDN application. —

Face Class

Libraries implementing the NDN Corr

Transport Class

— NDN Common Client Libraries API e et

Javascript - NDN

Js KeyChain Class

MemoryContentCache Class

Java - JNDN
Chronosync201s Class
— - Function and class documentation: NDN-CPP, PyNDN, NDN-JS, JNDN. GhronoSync2013.Syncstata Gl

Potential contributors to the NDN-CCL should review the NDN-CCL Development Guidelines, Pr_ib (C+4)

Tirme representation

Supported Features DelegationSet Class.
DelegationSet Delegation Class|
NDN-

Feature PYNDN | NDN-JS  jNDN Notes ForwardingFlags Class.

NetworkNack Class.

MemoryContentCache v v v v TepTranspor Gomnsctionio O
- N DN_JS API ChronoSync2013 v v v v -
Name.Component from v v v v
M ontis v v v v
- J N D N A P I tto v v v v
Im v v v v
ProtobufTlv VAPl VAPl VAPl Y API
SegmentFetcher VAPl VAPl VAPl ¥ AP

13
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NDN Testbed

* Network of 37 sites across 4 continents, 14
countries

Open to join and use

https://named-data.net/ndn-testbed/policies-
connecting-nodes-ndn-testbed/

 Examples applications and experiments:
videoconferencing, network management,
virtual machine migration, strategies, nTorrent,

etc.

e Small scale evaluations




MILC@V 2O/

MILITARY COMMUNICATIONS AND INNOVATION - PRIORITIES FOR THE MODERN WARFIGHT BALTIMORE, MD ¢ OCTOBER 23-25, 2017

Open Network Lab (ONL)

* Remotely accessible network testbed

— Operated and maintained by Applied Research Lab in Department of Computer
Science and Engineering at Washington University in St. Louis

— Real Hardware for running repeatable network experiments with trusted results. (NOT
simulations)

 Use for NDN
— NDN installed on each host/VM
— NFD performance study
— NDN Testbed Emulation to test new releases
e How tojoin?
— https://onl.wustl.edu/
* And “Get an account”
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MiniNDN: NDN Emulation Framework (Based on
MiniNet)

Runs actual instances of NFD, NLSR

Isolated NDN nodes User Space
ium- i E nl : E’ n2 : : n3 :
Medlum SCG/e evaluat,ons E (NDN Container) E 1 (NDN Container) E E (NDN Container) E
' NFD i i NFD : i NFD :
fi K i n1.sock | | Nl?éi:OCk E E NI?S3I§SOCK E
[ ' ! 1 1 1 !
Easylto.con Igure networ : N R Router/n1 : i %C1.Router/n2 | i %C1.Router/n3 |
emulation I | ' ‘ i ‘
. R | I . E Private network space E E Private network space E Private network space E
uns any real application E nl-eth0 E i [n2-eth0 [n2-ethl E ; I n3-etho0 ;
* Number of emulated nodes S S k. X ppp— R e pupsptl k
o CPU power
* CIUSter edition can be USEd to isolated point to point link Isolated point to point link
: 1M o1
scale emulations (eg: 1Mbps, 10ms) P

17
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ndnSIM: NDN Simulation Framework (Based on NS-3)

Fu”y mtegrated with NDN prototype Plug-N-Play Simulation Scenarios
implementations: NFD & ndn-cxx ndnSIM-Specific Real-World
Applications Applications
Large scale evaluations c Appiication || NeWOrk [ Glopgy
9 . LinkService Transport Router
Z L
o o 8 2 2 ndnsIM Utilities ndnSIM Core ndnSIM Helpers
* Provide interoperability between Ze35 -
- rotoco.
simulation and prototyping @
* Enable a two-way of LinkService
. . . ndnSIM-specific
experimentation and evaluation e Face nn-cxx Face
(o3 Transport
. . . . . Z
[ ] -
Enable high-fidelity NDN simulations 5 g o s
(]
. . . o
o 1500+ nodes with WiFi channels in - oI Content | |Forwarding NDN Packet Packet Security
Store Strategy Encoding Mecl?anisgms Mechanisms
the evaluation of NDN for vehicular -
networklng ’ Modules ‘ ’ Models ‘ ’Application‘ ’Packet‘ NS-3 ’Node‘ ’NetDevice‘ ’Channel‘ ’Visualizer‘
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