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Name:  ________________________________________ 
SIGN IMMEDIATELY, PLEASE PRINT CLEARLY 

ECE RTOS Exam No. 5 (50pts.) – 13⅓% of the final grade 

General Remarks 
This exam is open textbook and 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.  Provide clear and simple code or concise and to the point essay answer for maximum credit.  Answers that are too long may indicate that 
the author includes information that is out of scope of the question or is unable to rank the importance of facts. 

DL: ___ ERR: ___ PTS: ___ 
DL – exam difficulty level (adjustment), ERR – exam errors, PTS – exam points. 

Question 1 (30pts.) 
Consider 

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

 user-created tasks: T1, T2, T3, T4, and T5 all of the same priority 

 tasks are not blocked unless specified otherwise or can be inferred from which other tasks run  

 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. Tasks T1 and T2 are blocked at this time: T1 T2 T3 T4 T5 

2. We know that task T3 runs: T1 T2 T3 T4 T5 

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

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

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

5. We know that task T1 runs: T1 T2 T3 T4 T5 

6. We know that task T2 runs: T1 T2 T3 T4 T5 

7. Is it possible for only tasks T2 to run all the time? no / yes 

8. Is it possible for only tasks T5 to run all the time? no / yes 

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

10. Is it possible for tasks T4 and T5 to run in round robin at the same time? no / yes 
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Question 2 (20pts.) 

Complete the following FreeRTOS-based code for two functions. 

The function BUFFER_INIT() initializes a queue called BUFFER to have BUFFER_SIZE capacity of 

elements of portBASE_TYPE type. 

The function INTERRUPT_HANDLE() is an interrupt handler.  It extracts some information into the 

variable called data and then attempts to store it into the BUFFER.  If that action is successful a red LED 

is turned off (function provided). Otherwise, the red LED is turned on (function provided). In case 

storing the variable into BUFFER made a difference for the task scheduler, it shall be called before the 

interrupt is complete.  

Each of the blanks needs to be completed with one or more variable names and/or operations. 

 
#define BUFFER_SIZE 20 

static xQueueHandle BUFFER;  

void BUFFER_INIT() { 

  _______________ = _______________ ( _______________ , _______________ ); 

} 

void INTERRUPT_HANDLE() _interrupt NN { 

  static portBASE_TYPE data, result, SchedChgd; 

  data = SFR_WITH_RESULTS;                  // data to store in the queue Q1 

  result = __________________ ( __________ , __________ , __________ ); 

  if ( _________ == result ) LED_RED(LED_ON); // indicate buffer full 

  else                      LED_RED(LED_OFF); // stop indicating buffer full 

  if ( __________________ )  // call context switch if it makes a difference 

    __________________; 

  CLEAR_INTERRUPT_NN_FLAG(); 

} 


