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}SMS messaging was first used in December 
1992, when Neil Papworth , a 22 - year- old test 
engineer for Sema Group used a personal 
computer to send the text message "Merry 
Christmas"  
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}Sensor network motes are  
ƁHighly application specific  

ƁBroad span in the design space  

 

}Problem  
ƁSensor network specific operating system missing  

 

 

}Approach  
ƁModular, micro - threaded OS  
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}Small size, low power  

}Concurrency intensive  

}Limited hardware support  

}Diversity in design and usage  

}Robust operation  
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MCU ? (2000)  TelosB (2004)  

ROM 8 KiB 48 KiB 

RAM 512 B  10 KiB 

Clock  4 MHz  8MHz  

Power (active/idle)  5mA/2mA  2mA/1mA  

Peripherals  I2C, SPI, UART, ADC, Timers  

Radio TelosB 

Speed 19.2 kbps  250 kbps  

Type Bit 128 byte  packets  

Power (rx / tx ) 4 mA / 12 mA  20 mA / 21 mA  
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}Meet sensor network characteristics  
AND run on mote - class device  

 

}TinyOS 
ƁEvent driven  

ƁTwo- level scheduling: Tasks and events  

ƁScalable hardware/software boundary  

ƁNo blocking functions or polling  

ƁNo dynamic memory  
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}Environmental Monitoring  
ƁSample sensors  

ƁStore measurements  

ƁTransmit measurements  

ƁForward otherõs measurements 
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}Divide application and OS in components  

 

}Components  
ƁSelf- contained  

ƁWell- defined interfaces (uses and provides)  

ƁThree layer abstraction:  

¶Application  

¶Hardware Independent Layer  

¶Hardware Abstraction Layer  
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} Interfaces  
ƁProvides (up)  

ƁUses (down)  

}Mutators  
ƁCall command (down)  

ƁSignal event (up)  

}Tasks  
ƁLow priority  

ƁFunctions, command calling, event signaling  

}Asynchronous events  
ƁHigh priority  

ƁHardware interrupt handler  
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void  main ( void ) 
{ 
...  
 
  while (1)  { 
    while (taskQueue.notEmpty ())  { 
      task = taskQueue.next (); 
   
      task.run (); 
    } 
    sleep (); 
  } 
 
...  
void  taskAdc () { ... }; 
void  taskRadio () { ... }; 
void  taskTimer () { ... }; 
...  
 

 
void  interruptTimer () 
{ 
  time = readTimer (); // 16 - bit value   
  taskQueue.insert (taskTimer ); 
} 
 
void  interruptAdc () 
{ 
  value = readAdc (); // 16 - bit value  
  taskQueue.insert (taskAdc ); 
} 
 
void  interruptRadio () 
{ 
  // 128 bytes packet -  post task  
  taskQueue.insert (taskRadio );  
} 
 

Tasks  Asynchronous Events  



}Concurrency  
ƁTasks run atomically with regard to other tasks  

ƁRace conditions can be detected at compile time  

 

}Split - phase operation  
ƁCommands are non - blocking  

ƁE.g. call command ôstartõ, signal event ôstartDone õ 

 

}Modular  
ƁCode reuse  

ƁFlexible hardware/software boundary  
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}178 bytes  
ƁSMS messaging was first used in December 1992, 

when Neil Papworth , a 22 - year- old test engineer 
for Sema Group used a personal computer to send 
the text message "Merry Christmasò  

 

}SMS message 
Ɓ160 bytes  

 

}Contiki  OS Kernel  
Ɓ810 bytes  
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}Radio bit: 40 s̢ 

}(QNX Context Switch: 72 s̢) 
ƁBlackBerry PlayBook 
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