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Abstract Wireless sensor networks have emerged as one of the key enabling
technologies for ubiquitous computing since wireless intelligent sensor nodes connected by
short range communication media serve as a smart intermediary between physical objects
and people in ubiquitous computing environment. We recognize the wireless sensor network
as a massively distributed and deeply embedded system. Such systems require concurrent
and asynchronous event handling as a distributed system and resource-consciousness as an
embedded system. Since the operating environment and architecture of wireless sensor
networks, with the seemingly conflicting requirements, poses unique design challenges and
constraints to developers, we propose a very new operating system for sensor nodes based
on finite state machine. In this paper, we clarify the design goals reflected from the
characteristics of sensor networks, and then present the heart of the design and
implementation of a compact and efficient state—driven operating system, Sen0S. We
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describe how Sen(OS can operate in an extremely resource constrained sensor node while
providing the required reactivity and dynamic reconfigurability with low update cost. We
also compare our experimental results after executing some benchmark programs on

Sen0S with those on Tiny0OS.
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Cument State Input event D estination State Action
IDLE START_SENSING SEM3E select sensor, get sensed data
SENSE SENSING _DONE IDLE make packet for send
IDLE SEND_SENSED_D AT A, SEND send data packet
SEND SEND _DONE IDLE do nothing
APP_1 IDLE START_TIMER TIMER start timer
TIMER DO _NOTHING IDLE do nothing
IDLE SET_TIMER TIMER set timer period APP_2
TIMER SET_TIMER_DOMNE IDLE do nothing
IDLE EFLSH_READ _DATA STORE read sensed data to external flash
STORE EFLSH_READ _DONE IDLE make packet for send
IDLE EFLSH_WRITE_D ATA STORE write sensed data to extemal flash
STORE EFLSH _WRITE_DONE IDLE do nothing
IDLE RECY_PACET CMD check recy packet and create event
CMWD DO_NOTHING IDLE do nothing
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typedef struct state_transition_table

UIMTE entryState; & current state

STT List
stt_list[2]

created $TTable pool
after call sttMakePool{);

STTable Pool

Call stAlloc(size::2)

State table ID:3
{new app)

INTS signal; # signal that make state transition
UINTE destState; Jf destination state of state transition | | stt_list[1]
UINTE index; M index of callback library
JSTT; stt_list[0]
typedef struct state_table_list
( 3l
UINTB sttid; i st id hSta.te table 1D:1 |
UIMTE state; /i table current state (

INT1E tablesize;
STT *statetahle;
}STTLIST,

# size of state table

h
i ptrto state table _.,

STTPOOL stpoolarray[STT_POOL_NUM]; / buffer for st alloc
STT stBuffer[STT_MAX_ALLOC]; /f buffer for stt poal

9 State table ID:2

app)

STTLIST St_list{MAX_STT) # state table list
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void callbadLibraryProtoTypel( INTS event,
void * param);
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/f callback action index
enurm { DO_NOTHING = -1, CLB_SET_TIMER =0,

ole], A¥ HoEE FEU} I F JIREHA
AR Az 92, GG A9 999 F=R F4
ARE 4de e driz 2E F AR £¥3)
o F= dole9} A ALHL olF AT xE
Ae HAAY &y ARE 23 =9 dojEHE g2
sz AW E st Az 29 F5E Q0
E3}A €vi9,10].

invoke senosinstallCallback

CLE_GET_PHOTO =1, CLE_SEND_DATA =2,
CALLBACK_SIZE}

int main(void)

{
" callback usslib[CALLBACK SIZE];

State Transition Table
{photo sensi

app) Ll cchserfimern: |l 01:CLE SET TIMER

F
schSendRFDatad): Il [2:CLE_SEND_DATA :
T ____________

# Use system callback library

L““‘“‘“‘“‘“““‘“‘“‘“““““‘“‘?

uselib[SET_TIMER].func = schSetTimer,
uselib[GET_PHOTO].func = schGetPhotoData;

State Sequencer

uselib[ SEND_DATA].func = schSendRF Data;
# Register and callback lib

call excuteCallback{callback index)

senosinstallCallback(CALLBACK_SIZE, uselib);
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Current State Input event Destination State Action
ldle recy packet Checkmsg check recy packet, create surge or mhop msg
Checkm sg recy SUrge msg Fecwsurge update neighbor info, upcate routing table or select route
Checkm sg recy mhop msg Fecwm hop update neighbor info, upcate routing table or create new entry
Fecwsurge ready data Idle select route, send recved surge packet
Recwvm hop ready data Idle do nothing
ldle sense photo Fhoto start photo sense
Fhaoto complete photo sense Idle create 'sense humi' event
ldle sense humi Hurn i start humi sense
Humi complete humi sense Idle create 'sense temp' event
ldle sense temp Temp start temp sense
Temp complete temp sense |dle create route surge’ event
ldle route surge Foutesurge get sensing data, select route, send surge packet
Routesurge send com plete Idle do nothing
ldle send mhop Routem hop choose parent, update routing table, send mhop packet
Foutemhop send complete |dle do nothing
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