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(30) Question 1 The overdl god is to sample channe 5 of the 10-bit ADC at 1000 samples/sec and
output the raw data through the SCI Transmitter without executing any backward jumps in the ISR
TheE clock, the M clock, and the TCNT are dl 24 MHz.

Part a) The' J' goesin the shift regidter, and the' V' goesin the dataregister.

Part b)
ATDCTL5 = | 0xA5 K
[l bit 7 1=right justified, O=left justified
/[l bit 6 O=unsigned
/1 bit 5 1l=continuous, 0=single
/'l bit 4 0=single channel
/1 bit 2-0 101 channel nunber 5
SCICR2 = | 0xO0C or 0x08 ;
[* 7 TIE, no transmt interrupts on TDRE
6 TCIE, no transmt interrupts on TC
5 RIE, no receive interrupts on RDRF
4 | LIE, no interrupts on idle
3 TE, yes enable transmtter
2 RE, yes/no enable receiver
1 RWJ, no receiver wakeup
0 SBK, nosend break */
TIOS | = 0x01 ; /1] TCO as output conpare
TIE |= 0x01 ; /1l arm OCO
Part c)
interrupt 8 void OCOHandl er (void){ unsigned short data,;
data = ATDDRO; /'l read nost recent 10bit ADC sanpl e

SClI DRL = dat a>>8; /'l top 2 bits
SCIDRL = Oxff&data; // bottom8 bits
}
Part d) Match the SCI bandwidth with the ADC bandwidth
Baudrate(bits/sec)* 1frame/10bits* 1byte/frame > 2bytes/sample* 1000samples/sec
Baudrate> 20000 bits/sec

(25) Question 2. implement athree-thread rendezvous

Semaphore sj=1 means thread i dlows thread | to proceed. 9j=0 means thread i is not done with its start
code and requests that thread j to wait.

void threadl(void){ |void thread2(void){ voi d thread3(void){
Init(&s12, 0);
Init(&s13,0);
Init(&s21,0);
I nit(&s23,0);
Init(&s31, 0);
Init(&s32,0);
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initl();

whi | e( 1) { init2(); init3();
start1(); whil e(1){ whil e(1){
Si gnal (&s12); start2(); start3();
Si gnal (&s13); Si gnal (&s21); Si gnal (&s31);
Wai t (&s21); Si gnal (&s23); Si gnal (&s32);
Wai t (&s31); Wait (&s12); Wai t (&s23);
body1(); Wit (&s32); Wait (&s13);
endl(); body2(); body3();

} end2(); end3();

} } }
} }

(25) Question 3. Inthisquestion you will write C code to implement a spinlock binary semaphore,
Part a) Theinitidization function will initidize the ssmephore valueto O or 1.
void OS I nitSemaphore(short *semaPt, short val ue){
*semaPt = val ue;
}
Part b) The wait function will test the semaphore vaue. If the vaue is zero it will wait and test it again. If
the valueisone, it will set it to zero and return.
void OS Wait(short *semaPt){

asm sei /] Test and set is atomc
whil e(*semaPt== 0){ // disabled
asm cl i /1 disabl ed
asm nop /'l enabl ed
asm sei /1 enabl ed
}
*semaPt = O;
asm cl i [/ disabl ed
} /'l enabl ed

Part ¢) Thesgnd function will set the value to one and return.
void OS _Signal (short *semaPt) {
*semaPt = 1;

}

(10) Question 4. Thejitter is caused by adelayed service of the producer background ISR, so
D) Reduce the amount of time the system runswith interrupts disabled.

(10) Question 5. Sdlect the best term that describes each definition.
Part @) aging

Part b) starvation

Part ¢) deadlock

Part d) blocked

Part €) bounded waiting
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