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Abstract Conventional sensor node operating systems do not support sensor abstraction for
sensor applications. So, application programmers have to take charge of developing the hardware and
the device drivers for the applications by themselves. In this paper, we present an OS architecture to
support sensor abstraction. The OS provide not only application programmers with API library to
access sensor devices, but also sensor developers with HAL library to access sensor hardware, This
can reduce the development burden of application programmers significantly.

In this paper, at first, we define the sensor HW interface to ease the attachment of sensors. Second,
we describe the sensor access API for application programmers. Third, we define the HAL library for
sensor device programmers to use. Finally, we show that the OS can support sensor abstraction by
illustrating the sample programs.
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int fdl, fd2, £d3;

int MOTION = FALSE;

smart_electric_fan() {
int temp;

/* hal device connect */
device_connect(“Motion_Event”, “adcv_v1_{",
Im64_drv);
device_connect(“Temp_Sensor”, “intr_v2_0",
tel00_drv)
device_connect(“Relay_Actu”, “actr_v1_0”,
relay_drv);

/* open transducer */
fdl = open(*Temp_Sensor”, SENSOR);
fd2 = open(*Motion_Event”, EVENT);
fd3 = open(“Relay_Actu”, ACTUATORY;

/* periodic_temp() is called after 1 sec. */
ioctl(fd2, motion_handler);

1l

/% infinite loop and do something */
infinite_loop _and_do_something{);
}
motion_handler() {
MOTION = TRUE,;
}
infinite_loop _and_do_something(} {
int temp;
while(LLOOP) {
read(fdl, &temp, sizeof(temp));
if(temp >= HLIMIT && MOTION)
write(fd3, ON, 1); // fan ON
if(temp < LLIMIT || MOTION == FLASE)
write(fd3, OFF, 1);
sleep(SLEEP_PERIOD);
MOTION = FLASE;
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extern INT8 fd; // fd = OS7h A+
INT8U Temp_Sensor_Open(void)
{
hal_adcv_init{fd);
hal_adcv_onoff(fd, ON});
PutString(“Temp Sensor Open\r\n”);
return fd;
!
void Temp_Sensor_Close(void)
{
hal_adev_onoff (fd, OFF);
PutString (“Temp Sensor Close\r\n”);
retwn 0;
}
INT16U Temp_Sensor_Read(Read_Data *pData,
INT8U size)
{
INT16U t, temps
t = hal_adev_getdata(fd);
temp = (100 = t)/1024; // 108]E Zk& A
Lxz W
memepy(pData, &temp, size);

return size;

4.5 HAL =lo|=g|2|

olgf g 148 ADCV e QeHe]l~ #d HAL
glolraale BoFErl hal adev_initOolA get HW_
map() 5 28, adev AEH A7 AA oJH XE
o d4%) YEAE A o] ARE 13 59 HW_
mapping_table] AFHo} sl FAoZA {(dE HAX
Ao 4 vk 7IE HAL ZelrEgEe] 44 XE

g1, 23, Aojshe 7TES AYsa 3ES o
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o] HAL #olu#j2|g olgaled Tulolz Azt
AN dEHelxd TAHIY WEE Eakx fupols
SefolME AHY & AT, ok F4sE AAMAL
o2zt AN AR FasE ATIH AL o
m) g,

hal_adcv_init(int fd) {
pmap = get HW_map(fd);
AR AN
// normal voltage Sej2 ADC %7)3}
init_porit(pmap, NORMAL VOLTAGE);

// TDTS HW XE

}

hal_adev_onoff(int fd, int ON) {
pmap = get_ HW_map(fd);
PR AM
switch(ON) {
case 1: port_set(pmap.pport, 1); break; // power

// TDTY HW X E

switch on
case 0! port_set(pmap.pport, 0); break; // power
switch off
default: return(ERROR_UNDEFINED_PARAMY;
}
return(0);

}

hal_adcv_getdata(int fd) {
pmap = get_HW_map(fd);
XE HH A
select_channel(pmap.dport);

// TDT9 HW

// wait till ADC conversion completed
while((ADCSRA & 0x10) = 0x10);

adc_low_data = ADCL; // read ADC low half
adc_high_data = ADCH; // read ADC high half
return(adc_low_data);

}

hal_adcv_getstatus(int fd) {
pmap = get_ HW_map(fd); // TDTY HW ¥

E IR 3

select_channel{pmap.dport);

return(ADCSRA); //return ADC status

438 APIE A3 ©1E HiEgo R AMARE
HALE o|-g3ted 414 tjnjo]s =ele|HE 2g3ta &
Szzagre AN APl 2 ol&ste 348 g3l

£ =RdME o8 93t AAZ, AMFEHE 8o
A4 = EF38 AM HW dgolAE FH sy
. EA4Z, AME F45F AMHPT APIE AF3IY
o AR AlA Tirpol2 =RtolHE A W) &
g HAL zloj2#elE Aojsidr)

2708} A9 149 FEVE Ze AUE AF7)9
T8 dE AASAT 1R HAFY3E APIE &8
g &= 13, HAL #olrgels 43 tupolx
Soln], aZL AM HW QAHFAE F435
HAL olEgjglz 74 fchzt dAe Z2ad58
A5t B w=FelA AAgt AMxs A7 A
F43ts ATAoR AdEe AL BAY o 4
A3 A9 08 T2E $E&EZa v pY &
S FA E4M USN & Mde g3 Aotk

A, AWM OS TEE e 8 Axd F
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