
Installation of blip under Ubuntu 10.04  

About blip 

BLIP, the Berkeley Low-power IP stack, is an implementation in TinyOS 

of a number of IP-based protocols. Using blip/TinyOS, you will be able 

to form multi-hop IP networks consisting of different motes 

communicating over shared protocols. 

About TinyOS 2.1.1 

The 2.1.1 (April 2010) version of TinyOS includes very important features: 

 Support for 6LoWPAN, an IPv6 networking layer within the mote network 

 Support for simple, uniform low-power networking across many protocols 

6LoWPAN and Ipv6 Basics 

The Maximum Transfer Unit (MTU) refers to the largest payload which may be sent in a link-layer 

data frame. Most blip node routers use the IEEE 802.15.4 physical layer, which limits the MTU to 

around 100 bytes. To provide the larger payloads to upper-layer protocols, blip implements 

6LoWPAN layer 2.5 fragmentation. As a result, the maximum size IP-layer datagram is 1280 octets.  

Prerequisites 

Node module 

I used a Crossbow Telos Rev. B generic device called FTDI (Future Technology Devices International). 

 

Figure 1: Crossbow Telos Rev. B mote 



Installation of TinyOS 

Install the latest TinyOS version, the version 2.1.1 was used for this test. 

In a terminal, you have to add a new repository: 

sudo gedit /etc/apt/sources.list 

Add this line by replacing the <distribution> field: 

deb http://tinyos.stanford.edu/tinyos/dists/ubuntu <distribution> main 

 

<distribution> could be : gutsy, karmic, lucid... 

Then, reload the repository: 

sudo aptitude update 

Install the latest version: 

sudo aptitude install tinyos-2.1.1 

Replace 2.1.1 by your newer version. 

Once the installation is finished, set the shell environment. Type: 

gedit ~/.bashrc 

And add following lines at bottom: 

#TinyOS 

export TOSROOT=/opt/tinyos-2.1.1 

export TOSDIR=$TOSROOT/tos 

export CLASSPATH=$TOSROOT/support/sdk/java/tinyos.jar 

export MAKERULES=$TOSROOT/support/make/Makerules 

export PATH=/opt/msp430/bin:$PATH 

Replace 2.1.1 by your newer version. 

It's OK. TinyOS is set up. 

  



Installation of VMware and Xubuntos 

Because Ubuntu 10.04 have some problems to correctly compile code for Crossbow Telos B node, 

you have to virtualize a compatible Ubuntu. I choose Xubuntos because there already are 

dependencies. 

Strangely, the compilation of code for other nodes such as MicaZ is working. 

VMware is a virtualization tools. You can install it easily. Go on www.wmware.com and download the 

latest version of VMware Player for Linux. 

To install it, use these commands in the VMware's folder: 

chmod 777 Vmware-Player-* 

./Vmware-Player-* 

Follow the instructions. 

Download Xubuntos. 

Extract it. 

Virtualize it with VMware. 

Install (again) the latest TinyOS on your Xubuntos. 

First test 

Try to compile and to implement a little program. Type: 

cd $TOSROOT/apps/Blink 

make telosb 

telosb means Crossbow Telos rev. B, you have to change it if you have a different node. 

Plug in your node. Type: 

motelist 

With this command, you can see your node and its path (/dev/ttyUSB0 for instance) 

Type: 

make telosb install bsl,ttyUSB0 

If it works, your node should blinking. 

  

http://www.wmware.com/


Install the IP Base Station node 

Plug in your node. Type: 

cd $TOSROOT/apps/IPBaseStation 

make telosb blip install 

Install few UDPEcho nodes 

cd $TOSROOT/apps/UDPEcho 

make telosb blip install.ID 

 

ID is the end of the Ipv6 address of the node. For instance, if the prefix specified in the configuration 

file was fec0:: and the node id as 1, the mote would have address fec0::1. It's a hexadecimal 

conversion, if the ID is 101, the mote address should be fec0::65. 

Tunnel Driver Installation 

We need to build the routing driver. It has one dependency, the TinyOS serial library. To build it, do 

the following: 

sudo aptitude install automake autoconf 

cd $TOSROOT/support/sdk/c/sf 

./bootstrap 

./configure 

make 

Next, repeat the same steps for the driver: 

cd $TOSROOT/support/sdk/c/blip 

./bootstrap 

./configure 

make 

Plug in your IP Base Station node. 

In this directory, you can begin running the driver using the following: 

sudo driver/ip-driver /dev/ttyUSB0 telosb 

In my case, the driver was not very stable. It failed many times before succeeded to start. 

lavren@lavren-laptop:/opt/tinyos-2.1.1/support/sdk/c/blip/driver$ sudo ./ip-driver -c 

../serial_tun.conf /dev/ttyUSB0 telosb  

2010-07-02T21:58:43.086CST: INFO: Read config from '../serial_tun.conf'  



2010-07-02T21:58:43.086CST: INFO: Using channel 15  

2010-07-02T21:58:43.086CST: INFO: Retries: 5  

2010-07-02T21:58:43.086CST: INFO: telnet console server running on port 6106  

2010-07-02T21:58:43.089CST: INFO: created tun device: tun0  

2010-07-02T21:58:48.191CST: FATAL: configuring interface failed!  aborting!  

It failed! 

lavren@lavren-laptop:/opt/tinyos-2.1.1/support/sdk/c/blip/driver$ sudo ./ip-driver -c 

../serial_tun.conf /dev/ttyUSB0 telosb  

2010-07-02T21:59:03.288CST: INFO: Read config from '../serial_tun.conf'  

2010-07-02T21:59:03.288CST: INFO: Using channel 15  

2010-07-02T21:59:03.288CST: INFO: Retries: 5  

2010-07-02T21:59:03.288CST: INFO: telnet console server running on port 6106  

2010-07-02T21:59:03.290CST: INFO: created tun device: tun0  

2010-07-02T21:59:03.564CST: INFO: interface device successfully initialized  

2010-07-02T21:59:03.564CST: INFO: starting radvd on device tun0  

2010-07-02T21:59:04.291CST: INFO: Starting to proxy for 0x1  

2010-07-02T21:59:23.951CST: INFO: Starting to proxy for 0x2  

2010-07-02T21:59:52.731CST: INFO: driver shutting down 

It succeeded! 

Executing a Network test 

After installing the base station, starting the tunnel driver and installing at least one sensor node with 

a test application, the sensor network can be tested. 

Power on your UDPEcho nodes and try to ping them. Example: 

lavren@lavren-laptop:~$ ping6 fec0::1  

PING fec0::1(fec0::1) 56 data bytes  

64 bytes from fe80::1: icmp_seq=7 ttl=240 time=443 ms  

64 bytes from fe80::1: icmp_seq=8 ttl=240 time=104 ms  

64 bytes from fe80::1: icmp_seq=9 ttl=240 time=91.8 ms  

64 bytes from fe80::1: icmp_seq=10 ttl=240 time=114 ms  

64 bytes from fec0::1: icmp_seq=11 ttl=65 time=173 ms  

64 bytes from fec0::1: icmp_seq=12 ttl=65 time=119 ms 

You can also communicate by UDP on port 2000 using this command: 

lavren@lavren-laptop:~$ nc6 -u fec0::2 2000 

help  

sdsh-0.9 builtins: [help, echo, ping6, uptime, ident, led1, led2]  

uptime  

up 81 seconds  



I add two more actions named “led1” and “led2” in my UDPEcho program to switch off or switch on 

these 2 LEDs. 

A little more 

Modifying the file $TOSROOT/support/sdk/c/blip/serial_tun.conf allows someone to use its own 

networking configuration. 

In the case the message sendmsg: Operation not permitted is shown and the tunnel driver is not 

correctly started, IPv6 is disabled in the firewall and is only allowed to be used in combination with 

the loopback interface. This configuration is currently standard in Ubuntu. To enable the IPv6 traffic 

under Ubuntu, the line IPv6=yes has to be added to the file /etc/default/ufw. After restarting, the 

tunnel driver should work fine. 
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