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Get Started with Contiki

This manual will help you to create your first “Hello World” example in contiki.

Step 1: Grab Instant Contiki
Step 2: Start Cooja

Step 3: Run Contiki in simulation
Step 4: Run Contiki on hardware
Step 5: Now what?

Step 1: Grab Instant Contiki

Contiki is a very complex piece of software. Instant Contiki and Cooja makes Contiki easier to
install and get started with.

About Instant Contiki

Instant Contiki is an entire Contiki development environment in a single download. It is an Ubuntu
Linux virtual machine that runs in VMWare player and has Contiki and all the development tools,
compilers, and simulators used in Contiki development installed.

Instant Contiki is so convenient that even hardcore Contiki developers use it.
We begin by downloading Instant Contiki, installing VMWare Player, and booting up Instant
Contiki.

Download Instant Contiki

Download Instant Contiki. Get a coffee: it is a large file, just over 1 gigabyte. When downloaded,
unzip the file, place the unzipped directory on the desktop.

Download Instant Contiki »

Install VMWare Player

Download and install VMWare Player. It is free to download, but requires a registration. It might
require a reboot of your computer, which is unfortunate but needed to get networking working.

Download VMWare Player »

Start Instant Contiki

Boot Ubuntu
Start Instant Contiki by running InstantContiki2.6.vmx. Wait for the virtual Ubuntu Linux boot up.
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ubuntu®

To direct input to this vitual machine, press Cii+G,

Log in

rI_og into Instant Contiki. The password is

®

ubuntu

L Instant Contiki 2.5

Password: |-m

lTn direct input 1o this vittual machine, press Cirl+G.

Congratulations! Now that we have Instant Contiki up and running, we will start Cooja.

Step 2: Start Cooja

About Cooja

Cooja is the Contiki network simulator. Cooja allows large and small networks of Contiki motes to
be simulated. Motes can be emulated at the hardware level, which is slower but allows precise
inspection of the system behavior, or at a less detailed level, which is faster and allows
simulation of larger networks.
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We will now compile and start Cooja, the Contiki network simulator.

Open a terminal window

To start Cooja, first open a terminal window.

< Applications Places Systeme = UsA [&l oy =1 712AM [ user [0

[uiZ]

e
File Edit View Search Terminal Help
user@ubuntu:~3s |

Computer

Terminal

|| |l [update Manager] || B user@ubuntu; ~

Start Cooja

In the terminal window, go to the Cooja directory:
cd contiki/tools/cooja

Start Cooja with the command:

ant run

Wait for Cooja to start

When Cooja first starts, it will first compile itself, which may take some time.
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<3 Applications Places system & =usa [&l o =1 713AM Bl user (O]

7]

p -

Computer

user@ubuntu:~$ cd contiki/tools/cooja/
user@ubuntu:~/contiki/tools/coojas ant runf]

Terminal

[E] [ [Update Manager]  |([& user@ubunty: ~/conti... | [ [ [ |
When Cooja is compiled, it will start with a blue empty window.

< Applications Places Systeme = UsA [&l oy =1 7:20AM [ user [N

File Simulation Motes Tools Settings Help

[E] [} [update Manager] |[E user@ubuntu; ~/conti... || | 4| Cooja: The ContikiNe... |
Now that Cooja is up and running, we can try it out with an example simulation.
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Step 3: Run Contiki in simulation

About Cooja simulations

Cooja is a highly useful tool for Contiki development as it allows developers to test their code and
systems long before running it on the target hardware. Developers regularly set up new
simulations both to debug their software and to verify the behavior of their systems.

Create a new simulation

Click the [FI menu and click {EEIETIN.

oﬁ Applications Places System ® ==usA [pl dp [ m2zam Q2 user |B

| 4,

MNew simulation.., Ctri+MN
Open simulation
Close simulation

ulation as.,

|| | @ user@ubuntu: ~fconti... ||| Cooja: The Contiki Ne... |

Set simulation options

Cooja now opens up the B IS LIENE] dialog. In this dialog, we may choose to give our
simulation a new name, but for this example, we'll just stick with My simulation. Click

the S22 button.
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<+ Applications Places System 0 =uUsA [g&] ¢y [= 7:29AM Sl user [D]

[&| Cooja: The Contiki Network Simulator [—][=][x]
File Simulation Motes Tools Settings Help

Simulation name My simulation

Advanced settings

Radio medium [Unit Disk Graph Medium (UDGM): Distance Loss |._.v-_]

Mote startup delay (ms) 1,000

Random seed 123,456

Mew random seed on reload m

Cancel Creqte

| | user@ubuntu: ~/conti... | |£| Cooja: The Contiki Ne... ZE

Simulation windows

Cooja brings up the new simulation. The [ window, at the top left of the screen, shows all
the motes in the simulated network - it is empty now, since we have no motes in our simulation.
The ULENE window, at the bottom of the screen, shows all communication events in the
simulation over time - very handy for understanding what goes on in the network. The J%
L window, on the right side of the screen, shows all serial port printouts from all the motes.
The [\[iz5 window on the top right is where we can put notes for our simulation. And the

i) window is where we start, pause, and reload our simulation.
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ﬂAppliﬁat‘mns Places System

=usa & @ 7:29AM Sl user (D]
My simulation - Cooja: The Contiki'Network Simulator [=][E
= _I_acls Settings _”_l-i_elg

||| Run Speed limit

& user@ubuntu: ~/conti... ||| E | |

Add motes to the simulation

Before we can simulate our network, we must add one or more motes. We do this via
the [ menu, where we click on [FERIEM. Since this is the first mote we add, we must first
create a mote type to add. Click [#acEiintia0 and select one of the available mote types.
For this example, we click 7 E to create an emulated Tmote Sky mote type.

@Applicatlbns Places System @& = USA [&l op

My simulation - Cooja: The Contiki'Network Simulator

7:29AM  F user (O]

- 2 Disturber mote...
Remove all motes . — 1 Import Java mote...
Cooja mote...

MicaZ mate...

00| EXP430F5438 mote..,
. .| Wismote mote...

Z1 mote...

View Zoom

|| File Edit View Zoom Events Motes
| T
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Create a new mote type

Cooja opens the dialog, in which we can choose a name for our mote type as well
as the Contiki application that our mote type will run. For this example, we stick with the
suggested name, and instead click on the [z button on the right hand side to choose our
Contiki application.

@ Applications Places System @ = UsA [l oy [ 730AmM 2 user |O]
(2] My simulation - Cooja: The Contiki Network Simulator [—][a][x]

File Simulation Motes Tools Settings Help

(Create Mote Type: Compile Contiki For sky

Description:

Canttkipmcess,’FinnwaFe:-: || Bm‘_‘fﬁ |
Clean @ Create

ELs Y|

@] | user@ubuntu: ~/conti... | |4 Mysimulation-Cooja:... | @ C...

Find example Contiki application

We go to the directory [l i e Eoiaaai A ot g This directory holds a number of

Contiki applications that provide examples for how to do simple UDP communication over IPv6.
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w& Applications Places System G

== UsA [gl d» = 730Am [ user [0
&) My simulation - Cooja: The Contiki Network Simulator (=][=][x]
File Simulation Motes Tools Settings Help
[&] Create Mote Type: Compile Contiki For sky [x]
Description: | Sky Mote Type #skyl |
Contiki process / Fi 2 ikipfu oo ource) ||_Browse
. Create
|| @
[ contiki
[ examples
| unic
| unic f= simple-udp-rpl
File Name: hello-world.c
Files of Type: [.Contiki process source or Precompiled firmware }.&J
Open Cancel
|-v
L >
| [ user@ubuntu: ~fconti... ][Lg._[

Specify application C source file

Choose the file ML as i, This file contains a simple Contiki application that randomly

broadcasts a UDP packet to its neighbors. Click the [&fi5) button to choose the file.

m@ﬁApplicatinns Places Systemeg = UsA [l oy [=

7:31AM 2 user |0

] My simulation - Cooja: The Contiki Network Simulator

(=)[=][x]

File Simulation Maotes Tools Settings Help

&

Create Mote Type: Compile Contiki For sky

(x]

Dascription: | Sky Mote Type #skyl

Contiki process / Fiy|

Look In: lﬁ simple-udp-rpl

(i obj_sky

| I:Iro:ad-::a:st-:»:-.\:::arﬂple.-:
[ broadcast-exariiple. sky
[ symbals.c

E| unicast-receiver.c

[ unicast-sender.c

File Name: broadcast-example.c |

Files of Type: LCorrt-ikl process source or Precompiled firmware

I
f Cancel \

Open

|| Browse :

Create

[« ¥

@ | B user@ubuntu: ~/conti... [ ||
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Compile Contiki and the application

Now Cooja will verify that the selected Contiki application compiles for the platform that we have

selected. Click the - button. The compilation output will show up in the white panel at the
bottom of the window.

sz:% Applications Places System Q =UsAa [l dy = 731AM 2 user |p|

(2] My simulation - Cooja: The Contiki Network Simulator [=)[=][x]

File Simulation Motes Tools Settings Help

Description: | Sky Mote Type #skyl
Contiki pmcess.’F]ranaFe:-!;’home;’userfcontiki!examples!ipvﬁ!sirnple-udp-rplfbroadcast-enample.c || Browse I

Clean I Craate
S

I Mate interfaces T Tips ]

il

make broadcast-example sky TARGET=sky

‘ v
[«¥ T

@ | B user@ubuntu: ~/conti... | |4 Mysimulation-Cooja:... @ C.-.

Click the button to create the mote type. The window will close.

m@}% Applications Places System Q =UsA 2] oy =] 731AM 2 user |p|
5] My simulation - Cooja: The Contiki Network Simulator [=)[=](x]

Eile Simulation Motes Tools Settings Help

Create Mote Type: Compile Contiki For sky

Description: | Sky Mote Type #skyl
Contiki process / T—]rmwase:-!:‘homefuser.’contikifexamp\esfipvsfsimple—udp—rpl.’broadcast—e}(ample.c i | Browse

l Clean | [ complle | W

[ Compile commands T Mote interfaces T Tips || Co

= make broadcast-example, sky TARGET=sky
msp430-gce -DUIP_CONF_IPVE_RPL -DCONTIKI=1 -DCONTIKI_TARGET_SK¥=1 -DUIP_CONF_IPVE=1 -DUIP_CONF_IPVE_RPL=1 -DW

mspa20-gee -DUIP_CONF_IPVE_RPL -DCONTIKI=1 -DCONTIKI_TARGET SK¥=1 -DUIP_CONF_IPVE=1 -DUIF_CONF_IPVE_RPL=1 -DW
msp430-gcc -mmcu=msp430x1611 W, -Map=contiki-sky.map -Wl,--gc-sections, -undefined=_reset_vector ,-undefined=Int
rm obj_sky/contiki-sky-main.o broadcast-example.co

ELS 7

‘ [
ELs L

@ | B user@ubuntu: ~/conti... || |

10



Resource: http://www.contiki-os.org/start.html

Add motes to simulation

Cooja will now ask us if we want to add motes from the newly created mote type to the
simulation. We change the number of motes to add in the field to 8.

QAppliﬁat‘mns Places System Q = Uusa [l o 7:32AM 24 user [0
e} My simulation - Cooja: The Contiki Network Simulator (=][=][x]

File Simulation Mates Tools Settings Help

File Edit View Zoom Events Motes
I

| @ user@ubuntu: ~/conti... ||| E = | |
We click the button to add the motes to the simulation.
Q Applications Places System Q = usa [zl 7:32AM 4 user [0
= My simulation - Cooja: The Contiki Network Simulator (=)[=](x]

FEile Simulation Motes Tools Settings Help
mERIe

|| Run Speed limit
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Start the simulation

We can now see the 8 motes we added to the simulation in the [N window. Click
the B2 button to start the simulation.

<+ Applications Places System @& = UsA [&| oy 7:32AM 24 user [N

Enter notes her¢|

_ Star‘t&: Pause I_ Step | Bakiad".

: 00:00.000

-'f File: Edit- View

Time ms | Mote | Message

File Edit View Zoom Events Maotes

¥
L

Pause the simulation

We see printouts from the simulated motes appearing in the [ILE e window.
The [EMET window shows communication going on in the network. The [l window shows

communication and radio events over time - the small gray lines are ContikiMAC periodically
waking the radio up. We can click the 22 button to pause the simulation.
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s+ Applications Places System @& =usa gl o) = 732AM [ user (D]
My simulation -'Cooja: The Contiki' Network Simulator =
File Simulation Motes Tools Settings Help

| View Zoom Run Speed limit

Enter notes her

_' start [ Paupe | Step [ Reload |

Time: 00:24.371
‘Speed: 180.51%

. Filz Edit Wiew

Time ms |Mp,ta |MESsaga

21386 ID:
21906 ID:
24025 ID;
24066 B
24070 ID:
24117 ID:
1| 24157 ID:
-. 24170

El

Data received on port 1234 from ...
Data received on port 1234 from ...
Sending broadcast

Data received on port 1234 from ...
Data received on port 1234 from ...
Data received on port 1234 from ...
Data received on port 1234 from ...
Data received on port 1234 from

R DD U7 R0

Done!

Congratulations! We have now created your first Cooja simulation with Contiki nodes that send
periodic IPv6/UDP packets with ContikiMAC sleepy router functionaliy.

Source code

To dive into the Contiki source code, you can download the latest release or grab the current
development version with git:

Download »

Community
To engage with the Contiki developer community, go to the Contiki community page:

Community »

License
To read the legal details of the Contiki open source license, go to the Contiki license page:

Open source »

Resources
Read more about further Contiki resources:

Resources »
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