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Who Am I?2

 Assistant Professor at 

TU Graz, Austria

• Institute for Technical Informatics

(Head: Kay Römer)

 PhD on Dependable Wireless 

Sensor Networking

• TU Graz, Austria

• University of Lübeck, Germany

• SICS & KTH, Sweden

• Politecnico di Torino, Italy

 Networking course with focus 

on the efficiency & reliability of 

low-power wireless networks
http://www.carloalbertoboano.com/

Tomorrow!

http://www.carloalbertoboano.com/
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TI SensorTags

CC2650Bernhard Markus

Smart?
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 Development platform powering the Internet of Things

• Cortex-M0 RF core 

• Cortex-M3 user application core

• Supports BLE and 6LoWPAN 

with IEEE 802.15.4 ZigBee

• 10 sensors

 Let’s unbox it!

Texas Instruments CC2650 SensorTag
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Texas Instruments CC2650 SensorTag5

 Let’s unbox it!

TI SensorTags

CC2650
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Texas Instruments CC2650 SensorTag6

 Let’s unbox it!

TI SensorTags

CC2650
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Texas Instruments CC2650 SensorTag7

 Several additional development packages

DEVPACK-WATCH (1.3 inches, 96x96 pixel) DEVPACK-LED-AUDIO (4 high-power LEDs)

CC-DEVPACK-DEBUG (Small form-factor XDS110 debugger)

 Let’s unbox it!
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Texas Instruments CC2650 SensorTag8

 How will we program 

this device?

• Using your notebook (Microsoft Windows required)

• Using the provided toolchain
https://gitlab.random-circuits.com/toolchains/

embeddedi/raw/master/ssio16/toolchain_x86.7z

• If you haven’t downloaded it yet…

Simply

extract

the file

or

https://gitlab.random-circuits.com/toolchains/embeddedi/raw/master/ssio16/toolchain_x86.7z
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Texas Instruments CC2650 SensorTag9

 How will we program 

this device?

• Each of you will receive

from us an Handout 
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Agenda10

 Overview of Contiki

 Programming basics

• Kernel & protothreads

• Processes & events

 Code examples 

 Building applications with Contiki

and the TI CC2650 SensorTags

• Basic sensing

• Wireless communication
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Agenda11

 Overview of Contiki

 Programming basics
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Overview of Contiki12

 Open-source (BSD license)

 OS based on C (plus protothreads)

 Supports many embedded platforms

 Internet connectivity 

Very first OS with Internet connectivity for platforms with limited resources
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Contiki – History 13

http://en.wikipedia.org/wiki/Kon-Tiki

 Contiki derives his name from “Kon-Tiki”, the 

rudimental raft that sailed the Pacific Ocean in 1947

Kon-Tiki Museum, Oslo, Norway

Movie by Rønning & Sandberg

http://en.wikipedia.org/wiki/Kon-Tiki
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“Could people from South America have 

settled in Polynesia in pre-Columbian times?”

Contiki – History 14

 Long debate among anthropologists

?

Thor Heyerdahl & his crew

https://s-media-cache-ak0.pinimg.com/originals/d5/91/b0/d591b0c297119f06f47b5098c6d40444.jpg

https://ngyimhontom.files.wordpress.com/2012/09/the-kon-tiki-is-going-to-start1.jpg

http://theoceanvoyager.com/wp-content/uploads/2013/04/Thor+Heyerdahl+i+Kon-Tiki+1950.jpg

Departure: Callao, Peru

28.04.1947

Arrival: Raroia, Tuamotu

07.08.1947 (after 101 days)
Everybody survived!
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Contiki – History 15

 1947: Thor Heyerdahl and his crew surf the 

ocean using a rudimental raft (Kon-Tiki)

 2001: Contiki is the first OS that can 

surf the Web with minimal resources

• 2 kB RAM and 40 kB ROM

Commodore 64

In the late 90’s existing Web browsers had pompous names to surf the Web

Navigator Explorer Konqueror
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Contiki – History 16

 2001: Contiki embeds uIP, the world’s smallest 

open source, RFC-compliant TCP/IP stack

• Developed by Adam Dunkels at SICS

• Size (Code | RAM):  5 kB | 2 kB (typical); 

3 kB | 128 B (minimum)

 2003: Contiki v1.0 released to the public

• Includes port to early WSN platforms

Scatterweb ESB
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Contiki – History 17

 2003-2016: New features & support to many platforms

• 8, 16, and 32 bits MCUs

• Typically based on IEEE 802.15.4 and BLE radios

• Battery powered

• RAM: 4-10s kB

• ROM: 10-100s kB

• Sensors & Actuators

MicaZ TelosB/Tmote Sky Atmel Raven Zolertia Z1

…

Full list at http://www.contiki-os.org/hardware.html

NXP/Jennic's

JN5139/48
TI CC2650 

SensorTag

http://www.contiki-os.org/hardware.html
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Contiki – Today 18

 Used both by Academia and Industry

• Lots of papers referring to it (~2000 citations) 
https://scholar.google.com/scholar?bav=on.2,or.r_cp.&bvm=bv.126130881,d.ZGg&biw=1920&bih=953&dpr=1&um=1&ie=UTF-8&lr&cites=12052889812843150881

• More and more commercial products

• Brings standards to the most constrained devices

https://scholar.google.com/scholar?bav=on.2,or.r_cp.&bvm=bv.126130881,d.ZGg&biw=1920&bih=953&dpr=1&um=1&ie=UTF-8&lr&cites=12052889812843150881
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Contiki – Today 19

 Example of IoT applications built upon Contiki

• Multiple hops to cover large areas

• Low-power for battery-powered scenarios

• Nodes are interoperable and addressable using IPv6

…

Light bulbs

Thermostat

Power sockets

CO2 sensors

Door locks

Smoke detectors

Building Automation

Smart Cities 

Traffic lights

Parking spots

Public transport

Street lights

Smart metering

…
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Contiki – Today 20

 Large community

• Led by Adam Dunkels (Thingsquare, formerly SICS)

• 11 maintainers (Thingsquare, SICS, Bristol 

University, Inria, Zolertia, CETIC, …)

• 141 contributors, ~2000 followers, many more users

• Welcomes contribution from you all 
https://github.com/contiki-os/contiki

 Not the only IoT OS of this kind

https://github.com/contiki-os/contiki
http://www.tinyos.net/
https://www.riot-os.org/
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Main Features 21

 Among others…

• Hybrid threading model 

(protothreads)

• IPv6 / RIME network stacks

• Power profiling (Energest)

• File system (Coffee)

• DBMS (Antelope)

• Simulators 

(COOJA, MSPsim)
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 IPv6 networking stack

• uIP: World’s smallest, fully compliant TCP/IP stack

• Supports unicast, multicast, TCP, UDP, ICMP

 COOJA Simulator

• Cross-level Java-based simulator

• Simplifies development & debugging

• Emulates different platforms (motes)

• Adding nodes, changing TX range…

• Radio status, ongoing packets

• Serial output of motes (printf())

Main Features22
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Agenda23

 Overview of Contiki

 Programming basics

• Kernel & protothreads

• Processes & events

 Code examples 

 Building applications with Contiki

and the TI CC2650 SensorTags

• Basic sensing

• Wireless communication
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 The Contiki kernel is event-based

1. Wait for interrupt

2. Run interrupt handler

3. Call kernel and applications

4. Sleep

 Three types of events

1. Timer events

2. External events (e.g., hardware interrupts)

3. Internal events (e.g., inter-process communication)

Contiki Kernel and Protothreads24
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 Event-driven programming 

is not straightforward!

Contiki Kernel and Protothreads25

Event-driven approach  Not all programs easily 

expressible as state machines

 Many pitfalls 

(example: recursive callbacks!) 

 Memory efficient 

(same stack for all processes)

 Low context switching overhead

 No preemption possible

 No need for locking mechanisms
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 Event-driven programming 

is not straightforward!

 Using threads would be much easier!

Contiki Kernel and Protothreads26

Multithreaded approachEvent-driven approach
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 Event-driven programming 

is not straightforward!

 Using threads would be much easier!

Contiki Kernel and Protothreads27

Multithreaded approach
 Suitable for long computations

 Preemption is possible

 Locking mechanisms required                                              

(reentrant code needed)

 High memory consumption                                                  

(each thread has its own stack,                                       

typically over-provisioned)

 Large code overhead
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 Protothreads provide sequential flow of control 

on top of an event-based kernel 

• Programming abstraction combining the advantages of 

event-driven systems and multithreaded systems

• Significantly simplify event-driven programming

Contiki Kernel and Protothreads28

Stackless
Protothreads run on the same stack

Thread-like Construct
Simple sequential flow of control

Low memory usage

Context switching by stack rewinding

No explicit state machine

Blocking-wait semantic

Sequential code structure

http://muneebali.com/pubs/dunkels06protothreads.pdf

http://muneebali.com/pubs/dunkels06protothreads.pdf
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 Example: conditional blocking wait

Protothreads29
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 Example: conditional blocking wait

Protothreads30

Protothread

blocked until 

condition is true
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Protothreads31

 Conditional blocking waits 

• PT_WAIT_UNTIL (pt, condition*) 

The protothread is blocked until the statement evaluates to true

• PT_WAIT_WHILE (pt, condition*) 

The protothread is blocked while the statement evaluates to true

 Yielding a protothread

• PT_YIELD (pt) 

Yield the protothread, thereby allowing other 

processing to take place in the system

 Main limitation

• Stack information lost across blocking calls

• Workaround: use static rather than automatic variables!
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Contiki Processes33

 Contiki processes are implemented using protothreads

• PROCESS_THREAD (name, events, data)

 Defines a new process

• PROCESS_BEGIN() and PROCESS_END() 

 Enclose the process in its declaration

• PROCESS_WAIT_EVENT() 

 Wait for a new event to be posted to the process

• PROCESS_WAIT_EVENT_UNTIL (condition c) 

 Wait for an event to be posted with an extra condition 

 May be an hardware interrupt (e.g., button) or an expired timer

• PROCESS_YIELD() 

 Wait for a new event to be posted to the process
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Example: Hello World!36

Define a new process

2

1

PROCESS_THREAD (name, events, data)

Enclose the process

PROCESS_BEGIN()

PROCESS_END()

printf("Hello world!\n");

PROCESS_THREAD(hello_world_p, ev, data) {

}

PROCESS_BEGIN();

PROCESS_END();

 Simple process that prints "Hello World!" to stdout

while(1) {

PROCESS_WAIT_EVENT();

}

3 Wait for an event to be 

posted to the process

PROCESS_WAIT_EVENT()

Waits 
forever!
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Agenda37

 Overview of Contiki

 Programming basics

• Kernel & protothreads

• Processes & events

 Code examples 

 Building applications with Contiki

and the TI CC2650 SensorTags

• Basic sensing

• Wireless communication
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Walk Through the Code38

https://github.com/contiki-os/contiki

 Base directory

• core: processes, protothreads, timers, file system,

network stacks (core/net)

• cpu: microcontroller-specific code 

(e.g., msp430, cc26xx-cc13xx)

https://github.com/contiki-os/contiki
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Walk Through the Code39

https://github.com/contiki-os/contiki

TARGET=platform 

when compiling
 Base directory

• platform: specific board drivers 

(e.g., c64, micaz, sky, z1, srf06-cc26xx)

• Each platform has a contiki-conf.h containing all 

definitions of Contiki settings for the specific platform and a 
contiki-main.c containing the main loop

https://github.com/contiki-os/contiki
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Walk Through the Code40

https://github.com/contiki-os/contiki

 Base directory

• dev: specific radios and sensors (e.g., cc2420, cc2520, sht11)

• tools: bootstrap loaders, COOJA, MSPsim, serialdump, …

• examples: collection of example apps (e.g., hello-world)

https://github.com/contiki-os/contiki
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 A Contiki application is typically a folder with:

• C files with application code

• Makefile

• [Optional] custom configuration file ("project-conf.h")

• [Optional] custom Cooja simulation file ("*.csc")

Example: Hello World!41
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42

#include "contiki.h" // Contiki core

#include <stdio.h> // Necessary for the printf

// Declare the process

PROCESS(hello_world_process, "Hello world process");

// Make the process start when the module is loaded

AUTOSTART_PROCESSES(&hello_world_process);

// Define the process code

PROCESS_THREAD(hello_world_process, ev, data)

{

PROCESS_EXITHANDLER() // Cleanup code (if any)

PROCESS_BEGIN();

printf("Hello world!\n");

while(1) {

PROCESS_WAIT_EVENT();

}

PROCESS_END();

}

PROCESS_BEGIN and PROCESS_END 

always delimit a process!

Example: Hello World!

 C file: hello-world.c
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# Target platform

ifndef TARGET
TARGET=...

endif

# Name of the .c file containing the main application

CONTIKI_PROJECT = hello-world

# What to compile

all: $(CONTIKI_PROJECT)

# Upload

upload: $(CONTIKI_PROJECT).upload

# Path to custom configuration file

CFLAGS += -DPROJECT_CONF_H=\"project-conf.h\"

# Additional source files to be compiled (if any)

#CONTIKI_TARGET_SOURCEFILES += library.c

# Path to main Contiki folder

CONTIKI = ../..

# Include Contiki makefile

include $(CONTIKI)/Makefile.include

Example: Hello World!43

 Makefile

TARGET=sky

TARGET=z1

TARGET=srf06-cc26xx

BOARD=sensortag
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44

#ifndef PROJECT_CONF_H_

#define PROJECT_CONF_H_

// Disable button shutdown functionality

#define BUTTON_SENSOR_CONF_ENABLE_SHUTDOWN 0

// Any other configuration

...

#endif

Example: Hello World!

 Custom configuration file: project-conf.h

We will learn more configuration

settings in the next chapters
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45 Example: Hello World!

Let’s add complexity to our code!
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Timers in Contiki48

 Etimer

• Active timer, sends an event when it expires

• Declaration of timer

 static struct etimer et;

• Activate and deactivate the timer

 etimer_set(&et, AMOUNT_OF_TICKS);

 etimer_stop(&et);

• Set AMOUNT_OF_TICKS as a function of CLOCK_SECOND

• Keep track of expirations

 etimer_pending(); // Is there a non-expired event?

 clock_time_t next_expiration_time();

contiki\core\sys\etimer.h
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Example: Periodic Hello World!49

 Printing "Hello World!" every two seconds

• Using an etimer

#include "contiki.h"

#include <stdio.h>

PROCESS(hello_world_process, "Hello world process");

AUTOSTART_PROCESSES(&hello_world_process);

PROCESS_THREAD(hello_world_process, ev, data)

{

PROCESS_EXITHANDLER()

PROCESS_BEGIN();

static struct etimer et;

while(1) {

etimer_set(&et, (CLOCK_SECOND*2));

PROCESS_WAIT_EVENT_UNTIL(etimer_expired(&et));

printf("Hello world!\n");

}

PROCESS_END();

}

We add an etimer that

fires every second

We wait for the 

timer to expire!
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Timers in Contiki50

 Ctimer

• Active timer, calls a function when it expires

• Declaration of timer and callback

 static struct ctimer timer1;

 static void ctimer1_callback(void *ptr) {

…

}

• Activate and deactivate the timer

 ctimer_set(&timer1, AMOUNT_OF_TICKS, 

ctimer1_callback, NULL);

 ctimer_stop(&timer1);

• Set AMOUNT_OF_TICKS as a function of CLOCK_SECOND

contiki\core\sys\ctimer.h
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Example: Periodic Hello World!51

 Printing "Hello World!" every two seconds

• Using a ctimer

#include "contiki.h"

#include <stdio.h>

static struct ctimer timer;

static void tout_cback(void *ptr){

printf("%s", (char *) ptr);

ctimer_set(&timer, EXPIRATION, tout_cback, ptr);

}

PROCESS(hello_world_process, "Hello world process");

AUTOSTART_PROCESSES(&hello_world_process);

PROCESS_THREAD(hello_world_process, ev, data) {

PROCESS_EXITHANDLER()

PROCESS_BEGIN();

ctimer_set(&timer, CLOCK_SECOND*2, tout_cback, "Hello world!\n");

while(1) {

PROCESS_WAIT_EVENT();

}

PROCESS_END();

}

ctimer

callback

ctimer activation

ctimer

declaration
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Example: Periodic Hello World!56

 Printing "Hello World!" every two seconds

• Using an etimer

#include "contiki.h"

#include <stdio.h>

int counter = 0;

PROCESS(example_timers, "Example timers process");

AUTOSTART_PROCESSES(&example_timers);

PROCESS_THREAD(example_timers, ev, data){

PROCESS_EXITHANDLER()

PROCESS_BEGIN();

static struct etimer et;

while(1) {

etimer_set(&et, (CLOCK_SECOND*2));

PROCESS_WAIT_EVENT_UNTIL(etimer_expired(&et));

printf("Hello world! (%d)\n", ++counter);

}

PROCESS_END();

}
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Example: Periodic Hello World!57
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int: 16 bits signed

long: 32 bits signed

int: 32 bits signed

long: 32 bits signed

Data types58

 Integer numbers

• 8 bits signed and unsigned: int8_t, uint8_t 

• 16 bits signed and unsigned: int16_t, uint16_t

• 32 bits signed and unsigned: int32_t, uint32_t

 Booleans, characters and strings

• No Boolean and string data type

• char is 8 bit
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Agenda62

 Overview of Contiki
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• Kernel & protothreads

• Processes & events

 Code examples 

 Building applications with Contiki

and the TI CC2650 SensorTags

• Basic sensing

• Wireless communication
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Getting Started65

 Preliminary steps

1. Install Flash RF Programmer

 Download from 
https://gitlab.random-

circuits.com/toolchains/embeddedi/raw/master/ssio16/insta

llers/Setup_SmartRF_Flash_Programmer_2-1.7.3.exe

 Open SmartRF

Flash Programmer

and click on the 

CC2650

https://gitlab.random-circuits.com/toolchains/embeddedi/raw/master/ssio16/installers/Setup_SmartRF_Flash_Programmer_2-1.7.3.exe
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Getting Started66

 Preliminary steps

1. You may be asked to update the firmware

 If the Windows Update fails, select the 

driver manually:

C:\Program Files (x86)\Texas Instruments\SmartRF Tools\drivers\XDS110
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Getting Started67

 Preliminary steps

2. Open Eclipse 

 Run launcheclipse.bat

(and switch to C/C++ mode)
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Getting Started68

 Preliminary steps

3. Import Contiki in Eclipse

 File  Import  Existing projects into workspace

 Select contiki from toolchain’s root folder



Hands-on Tutorial on Contiki

Kazan, Russia - 7/7/2016Microsoft Summer School on the Internet of Things (SSIoT)

Getting Started69

 Preliminary steps

4. Update path and symbols of the imported Contiki project

 Project  Properties  C/C++ Builder  Path & Symbols

 Main folder: contiki-settings.xml
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Getting Started70

 Preliminary steps

5. Install TeraTerm

 File  Import  Launch Configuration  TeraTerm.launch
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Getting Started71

 Preliminary steps

6. Import the ssiot_2016 folder 

7. Open the hello-world

project example and inspect

the files in the folder

• hello-world.c

• Makefile

• project-conf.h
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 Application code is ready! What’s next?

 Compile it for a specific target platform

• Same name as in contiki/platform

• $ make TARGET=sky

• $ make TARGET=srf06-cc26xx

• $ make TARGET=z1

• $ make TARGET=micaz

• Target platform usually embedded in the Makefile

Compiling & Running72
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 Example: compiling hello-world

Compiling & Running73

Cleaning compiled files

• $ make clean
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 Simulate application in COOJA 

• $ make TARGET=cooja CONTIKI_PROJECT 

(Opens a new simulation of current project)

• $ make TARGET=cooja FILENAME.csc

(Opens an existing simulation file)

Compiling & Running74
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 Example: hello-world-example.csc

Compiling & Running75
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 Uploading the program on real hardware

• $ make CONTIKI_PROJECT.upload [MOTES=xxx]

• $ make upload [MOTES=xxx]

(if target and upload are specified in the Makefile)

Compiling & Running77

CC-DEVPACK-DEBUG

• Green light: connected and ready

• Red light: currently programming
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 Capturing serial output 

• Run  External Tools  Teraterm

• Select the COM port “XDS110 Class Application/User UART”

Compiling & Running78
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 Example: hello-world

Compiling & Running79

The printf() is only executed once!
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Compiling & Running80

 Reset button

• Contiki reboots

• Previous execution is stopped

• Content of variables not saved
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Compiling & Running81

 example_etimer

• Printing "hello world"

string continuously

etimer_set(&et, 

(CLOCK_SECOND*2));

PROCESS_WAIT_EVENT_UNTIL(

etimer_expired(&et));
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Compiling & Running82

 example_ctimer

• Printing "hello world"

string continuously

ctimer_set(&timer, CLOCK_SECOND*2, tout_cback, "Hello world!\n");

static void tout_cback(void *ptr){

printf("%s", (char *) ptr);

ctimer_set(&timer, CLOCK_SECOND*2, tout_cback, ptr);

}
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References83

 Contiki

• A lightweight and flexible operating system for 

tiny networked sensors 
(http://www.sics.se/~adam/dunkels04contiki.pdf)

• Official website (http://www.contiki-os.org/)

 Protothreads

• Using protothreads for sensor node programming 
(http://www.sics.se/~adam/dunkels05using.pdf) 

• Simplifying event-driven programming of  

memory-constrained embedded systems 
(http://www.sics.se/~adam/dunkels06protothreads.pdf)

http://www.sics.se/~adam/dunkels04contiki.pdf
http://www.contiki-os.org/
http://www.sics.se/~adam/dunkels05using.pdf
http://www.sics.se/~adam/dunkels06protothreads.pdf
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If you got "Device unknown" error:

 upload MOTES=1
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Example: etimer87

 example_etimer

• Printing "hello world"

string continuously

etimer_set(&et, 

(CLOCK_SECOND*2));

PROCESS_WAIT_EVENT_UNTIL(

etimer_expired(&et));



Hands-on Tutorial on Contiki

Kazan, Russia - 7/7/2016Microsoft Summer School on the Internet of Things (SSIoT)

Interacting with the CC2650 SensorTag88

 example_leds_buttons

• Green LED will toggle when the left button is pressed

• Red LED will toggle when the right button is pressed

void leds_on(unsigned char leds);

void leds_off(unsigned char leds);

void leds_toggle(unsigned char leds);

LEDS_GREEN, LEDS_RED, LEDS_ALL

PROCESS_WAIT_EVENT();

if((ev == sensors_event) && 
(data == &button_left_sensor)) {

...

}

PROCESS_WAIT_EVENT_UNTIL((ev == sensors_event
&& data == &button_right_sensor));
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Interacting with the CC2650 SensorTag92

 example_sensors

• Measuring some of the on-board sensors every second

• Displaying the average of these values every 5 seconds

 Use of sensors dictated by core/lib/sensors.h

• Activate the sensor and trigger a reading

 SENSORS_ACTIVATE(name_of_sensor);

 PROCESS_YIELD();

(Allows the sensor to be polled by sensors_process)

• Obtain the raw sensor values

 int name_of_sensor.value(int type);
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Interacting with the CC2650 SensorTag93

 example_sensors

• List of on-board sensors and actuators

– Bosch BMP280 Barometric pressure and altitude sensor    
http://ae-bst.resource.bosch.com/media/products/dokumente/bmp280/bosch_sensortec_flyer_bmp280_onl.pdf

– OPT3001 Ambient light sensor 
http://www.ti.com/lit/ds/symlink/opt3001.pdf

– TMP007 Infrared and ambient temperature sensor (thermopile) 
http://www.ti.com/lit/ds/symlink/tmp007.pdf

– HDC1000 sensor (Humidity and temperature sensor) 
http://www.ti.com/lit/ds/symlink/hdc1000.pdf

– InvenSense MPU-9250 3-axis accelerometer, gyro, compass 
https://moderndevice.com/wp-content/uploads/2014/09/PS-MPU-9250A-01.pdf

– Meder MK24 Magnet sensor (reed-relay)                       
http://www.meder.com/mk24_smd_reed_switch_uk.html

– Knowles SPK0833 Microphone
http://www.knowles.com/eng/content/download/3898/49409/version/6/file/SPK0833LM4H-B.pdf

• See also the demo example in the official examples folder
 contiki\examples\cc26xx\cc26xx-demo.c

http://ae-bst.resource.bosch.com/media/products/dokumente/bmp280/bosch_sensortec_flyer_bmp280_onl.pdf
http://www.ti.com/lit/ds/symlink/opt3001.pdf
http://www.ti.com/lit/ds/symlink/tmp007.pdf
http://www.ti.com/lit/ds/symlink/hdc1000.pdf
https://moderndevice.com/wp-content/uploads/2014/09/PS-MPU-9250A-01.pdf
http://www.meder.com/mk24_smd_reed_switch_uk.html
http://www.knowles.com/eng/content/download/3898/49409/version/6/file/SPK0833LM4H-B.pdf
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Wireless Communication94

 example_wireless_communication_unicast

• Simple UDP connection on port 4000 

to transfer data to a sink node
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Wireless Communication95

 example_wireless_communication_unicast

• Simple UDP connection on port 4000 

to transfer data to a sink node

Your position 

in the room

Your name
Always 0 

for today

Change data accordingly and upload your program on the SensorTag!
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Wireless Communication96

 example_wireless_communication_broadcast

• Simple UDP connection on port 5000 

• The sink informs all nodes in his radio range 

about the status of his LEDs

• Your nodes will blink accordingly! Check it out!
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 Contiki

• A lightweight and flexible operating system for 

tiny networked sensors 
(http://www.sics.se/~adam/dunkels04contiki.pdf)

• Official website (http://www.contiki-os.org/)

 Protothreads

• Using protothreads for sensor node programming 
(http://www.sics.se/~adam/dunkels05using.pdf) 

• Simplifying event-driven programming of  

memory-constrained embedded systems 
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http://www.sics.se/~adam/dunkels04contiki.pdf
http://www.contiki-os.org/
http://www.sics.se/~adam/dunkels05using.pdf
http://www.sics.se/~adam/dunkels06protothreads.pdf


Hands-on Tutorial on Contiki

Kazan, Russia - 7/7/2016Microsoft Summer School on the Internet of Things (SSIoT)

Questions?98


