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Name:  _________________________ 
SIGN IMMEDIATELY, PLEASE PRINT CLEARLY 

ECE RTOS Exam No. 2 (100pts.) – 25% of the final grade 

General Remarks 
This exam is closed books, open limited notes. Up to ¼-inch-thick office-clip-bonded paper-based notes are allowed.  Notes must be signed and must 
not be exchanged during the exam and may be collected with the exam. No computer, pads or cell phones.  Calculators approved for standardized tests 
are allowed.  Clearly indicate questions that you continue answering on the back.  Provide concise answer and to the point for maximum credit.  
Answers that are too long take too much time and may indicate that the author is unable to rank the importance of facts. 

DL: __ ERR: __ PTS: __ MPTS: __ MGR: __ 
DL – exam difficulty level (adjustment), ERR – exam errors, PTS – exam points, MPTS – total midterm points, MGR – total midterm grade. 

Question 1-2 (20pts.) 

The following function is responsible for receiving one packet of periodic transmission using UART 

similar to but not identical with one in homework 5. The sequence of values of received bytes is as 

follows: 255, the number of remaining bytes including checksum, remaining bytes including the 

checksum as the very last byte. Received bytes are stored in the array arr including the checksum. 

The function returns the array of bytes and the number of received bytes size by pointer. In case the 

checksum does not match the returned size is 0. Fill in the missing portions of the code that are 

indicated by ____ blanks. Some blanks are supposed to be left empty.  

 

void Receive(char arr[], unsigned char *size) { 

    ________ ________ checksum = 0; 

    ________ (getchar() != ________ ) ________ ; // wait for 255 

    *size = UART_get(); // second byte of the transmission 

    for (________ __________ cnt = 0; cnt ________ *size; ________) { 

        ________ ________ rec = UART_get(); 

        arr[cnt] = ________ ; 

        checksum = checksum ^ ________; 

    } 

    if (checksum ________ 0 ) { 

        ________ = 0; // adjust the size in case of bad transmission 

    } 

} 
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Question 3-4 (20pts.) 

The following fragment of code is one of possible ways to implement the timeout that shuts downs the 

PWM generator in homework 5 when new data does not arrive in time. The timer interrupt handler is 

triggered with the frequency of 10kHz. It generates PWM signal of 1kHz frequency. Each time new data 

arrives the function resetTimeOut() is called from the main super loop. When there is new data 

within 200ms then the PWM should shut down temporarily at the end of its period until new data is 

received. Fill in the missing portions of the code that are indicated by ____ blanks. Some blanks are 

supposed to be left empty. 

 

static unsigned short int DataCountDown = 0;  

static unsigned short int desiredPWMrate = 0;  

 

void resetTimeOut() { DataCountDown = ________________ ; } 

 

void setPWMrate(unsigned char percentage) {  

    desiredPWMrate = (unsigned short int) ________________ /10; } 

 

void handlerTimerIntererupt() __interrupt 14 { // interrupt is at 10kHz 

    ________________ unsigned char currentPWMrate; 

    ________________ unsigned char counter; 

    if ( counter ________ 0 ) ________________ ; 

    else { 

        counter = ________________ ; // PWM is at 1kHz 

        if (________________ > 0 ) { 

            ________________ = desiredPWMrate 

        } else { 

            currentPWMrate = 0; 

        } 

    } 

    if ( ________________ > counter ) PWM_PIN = ________________ ; 

    else                              PWM_PIN = 0 ; 

    if (DataCountDown > 0 ) --DataCountDown; 

} 
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Question 5-6-7 (30pts.  = 10 questions x 3 points each) 
1. In FreeRTOS port for 8051 that we used – what is the name of the configuration file that user must edit in 

order to set the stack size, inspect/alter the preemption settings, and other relevant details of the RTOS? 

 

_______________________________________________________________________________________ 

2. In FreeRTOS, what does taskYILED() do and what parameter(s) it utilizes, if any? 

 

_______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

3. What is the reason for critical code region?  (Hint: what cannot happen automatically in critical code 

region?) 

 

_______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

4. Why there are two versions of queue access or semaphore access: one from a task, and one from an 

interrupt? 

(Hint: what typically must not be done inside of an interrupt?) 

 

______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

5. At what point programmer sets the maximum size of a message queue? 

 

______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

6. In FreeRTOS, blocking function calls typically accept the time parameter that specifies the maximum 

acceptable time for a task to block.  What time unit is used to specify that time parameter?  (Hint: it is not 

necessarily a millisecond.) 

 

_______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

7. In a preemptive RTOS without priorities, can context switch happen without a task calling an RTOS function?  

Assume no timers are used and no user defined interrupt called an RTOS function either. 

 

_______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

8. In a preemptive RTOS with priorities, can context switch happen without a task calling an RTOS function?   

Assume no timers are used and no user defined interrupt called an RTOS function either. 
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_______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

9. In a cooperative RTOS, without priorities can context switch happen without a task calling an RTOS function?   

Assume no timers are used and no user defined interrupt called an RTOS function either. 

 

______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

10. In a cooperative RTOS, with priorities can context switch happen without a task calling an RTOS function?   

Assume no timers are used and no user defined interrupt called an RTOS function either. 

 

_______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

 

Question 8-9-10 (30pts.) 
Consider  

 a preemptive RTOS operating system with priorities (similar to FreeRTOS that we studied) 

 user-created tasks: T1 and T2 of higher priority, T3 and T4 of medium priority and T5  of lower priority 

 none of the tasks is blocked  at first 

 each of the questions below is separate from the others 
 

Which tasks will run in round robin?  Circle all tasks that are parts of the answer in each case. 

1. None of the tasks is blocked at this time: T1 T2 T3 T4 T5 

2. Task T1 attempts to read from an empty queue with time to block set to “infinity”: T1 T2 T3 T4 T5 

3. Task T1 attempts to read from a non-empty queue with time to block set to “infinity”: T1 T2 T3 T4 T5 

4. Task T1 attempts to read from an empty queue with time to block set to “zero”: T1 T2 T3 T4 T5 

5. Both tasks T1 and T2 attempts to read from empty queues with “infinity” time to block: T1 T2 T3 T4 T5 

6. We know that task T2 runs. Which other task or tasks might run with it in round robin: T1 T2 T3 T4 T5 

7. We know that task T4 runs. Which other task or tasks might run with it in round robin: T1 T2 T3 T4 T5 

8. We know that task T5 runs. Which other task or tasks might run with it in round robin: T1 T2 T3 T4 T5 

9. Is it possible for tasks T1, T2, T3, and T4 to run in round robin at the same time? no / yes 

10. Is it possible for tasks T1 and T2 to run in round robin at the same time? no / yes 


