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Introduction of TinyOS

- Tiny0S IS an unigue Operating System (0S) for small wireless sensing
devices

- Development environment of Tiny0S is Linux

- Windows user uses Cygwin to make virtual linux environment
- G /nesC / phython are used for Tiny0S programming

- NesC is used mainly

TinyOS ------------------------------------------------- i
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NesC

- NesC is extension of C language and component-based
- A Tiny0S program consists of components and interfaces

Program Main
component
LED RADIO TIMER
component component component

Il interface wire
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Blink Example

- $ cd /opt/tinyos-2.x/apps/Blink
- $ make hybus install

]
mk___ . L L .C
compiling BlinkAppC to a hybus hinary
ncc —o buildshybus/main.exe —0z —0 —mdisable—-humul —Wall -L
ildshybussapp.c —hoard= —DIDENT_PROGRAM_MAME=%#"BlinkAppCH'"
—DIDENT _USER_HASH=Bx%a82d3bdL —DIDENT_UNIX_TIME=8x47d64885
compiled BlinkAppC to build-shybussmain.exe
2588 bytes in ROM
55 hytes in RAM
copy ——output—target=ihex build-/hybus/main.exe hu

1Eex.out

found mote on COMS5 <Cusing bhsl.auto)

installing hybus binary using bhsl
tos—hsl —telos —c¢c 54 —r —e —I —p build-rhybus/main.ihex.out]
MSP438 Bootstrap Loader Uersion: 1.39-telo=—8
Mazs Erasze...
Transmit default password ...
Invoking BSL...
Transmit default password ...
Current hootstrap loader version: 1.61 (Device ID: flecd !
Program ... . . .
2612 bytes progran during uploading after uploading
Reset device ...
rm —f build-shybuszsmain.exe.out build-hybussmain.ihex.out
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Blink Example (Cont.)

- There are three important files:
- BlinKAppC.nc (configuration]

- BlinkC.nc ‘module)
- Makefile (for gcc complier)

bujld:
me 2 EH =Y % J=|BlinkappC.ne
—-,  3#|BlinkC.nc
=9 T2IH A 20 2HS7) = M akefile
Q) EOE 8 HA %-H-gﬂ;ﬁ,:@;&""

& B0 B\
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Blink Example (Cont.)

BlinkAppC.nc
configuration BlinkAppC
{

) .
implementation

{

components MainC, BlinkC, LedsC;

components new TimerMilliC() as TimerO;
components new TimerMilliC() as Timer1;
components new TimerMilliC() as Timer2;

BlinkC -> MainC.Boot;
BlinkC.Timer0 -> TimerO;

BlinkC.Timer1 -> Timer1;
BlinkC.Timer2 -> Timer2;

BlinkC.Leds -> LedsC; // BlinkC -> LedsC.Leds;

Main
component

Blink

component

- -

TimerMilli (Timer0)
component

TimerMilli (Timerl)
component

TimerMilli (Timer2)
component

LedsC
component
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Blink Example (Cont.)

BlinkC.nc
module BlinkC @safe()

uses interface Timer<TMilli> ag TimerO;
uses interface Timer<TMilli> as TimerT,
uses interface Timer<TMilli> as Timer2;

uses interfac ;
uses interfacé Boot;

implementation

call
call
call

{
?vent voif Boot.qooted()

TimerOJstartPeriodic( 250 );

rimmer r.startPeriodic( 500 );
Timer2.startPeriodic( 1000 );

event void TimerO0.fired()

{
dbg(

call

}

event void Timer1.fired()

{
dbg("BlinkC", "Timer 1 fired @ %s \n", sim_time_string());

call

}

Leds.led0Toggle();

"BlinkC", "Timer 0 fired @ %s.\n", sim_time vs}rirg());

MainC
component

Leds
BlinkC
component

TimerO

component

Timerl
component

Timer2
component

LedsC
component

Leds.led1Toggle();

event void Timer2.fired()

{
dbg("BlinkC", "Timer 2 fired @ %s.\n", sim_time_string());

call

}

Leds.led2Toggle();
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Homework: With a Timer, make a binary counter

ofolelo
-~000@
-00@0
~000@®
~00@00
~000@
~00@0
~000@




Q and A

P
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