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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, limited open 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.  Indicate any 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: ____ 
DL – exam difficulty level (adjustment), ERR – exam errors, PTS – exam points. 

Question 9-10 (20pts.) 
Complete each of the provided fragments of code that utilizes FreeRTOS based on the requested functionality 

for the each fragment of code.  Remember that although you can wait for at least 0 and at most 

portMAX_DELAY ticks at a single attempt to read from the queue, you should make it as efficient as possible for 

other tasks that might be running on the same system - when blocked sleep if you can.  

0. Consider the following variables, 

xQueueHandle  Q  // our queue 

message_t     M; // variable for a message (not a pointer!) 

portBASE_TYPE R; // result of the operation 

portBASE_TYPE B; // Boolean pxHigherPriorityTaskWoken 

1. Create a queue that can hold up to 5 elements of the size of the variable M: 

_______ = xQueueCreate ( __________ , __________ ); 

variable     queue API function   argument      argument 

2. Write successfully content of the message M to the queue Q.  

_______ ( _______ == _________________( _______, _______, __________ ) ) ; 

while/if     value/variable  queue API function    parameter   parameter   parameter 

3. Attempt to read from the queue Q inside of an interrupt. Process the message is successful. 

_______ ( _______ == _________________( _______, _______, __________ ) ) 

while/if     value/variable  queue API function    argument    argument     argument 

        ProcessMessage(&M);  
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Question 6-7-8 (30pts.) 
Consider  

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

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

 pay attention to which tasks are running in order to determine whether higher priority tasks are blocked 

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

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

4. Task T2 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 T3 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 T3 and T4 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 

Question 4-5 (20pts.) 
1. If you are using an RTOS in the cooperative mode, can context switch happen  

without you calling it explicitly or calling a FreeRTOS function that blocks?  no / yes 

2. How to invoke a context switch on demand in a FreeRTOS task? (provide the function call) 

_______________________________________________________________________________________ 

3. What happens if all user-defined tasks are either blocked or sleeping in FreeRTOS? (explain) 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

4. Can a FreeRTOS task exit? Why or why not? (explain) 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 
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Question 3 (10pts.) 
This set of questions pertains to the compiler and linker options for the FreeRTOS projects for 8051: 

1. Consider the options to be adjusted when a project is moved to a different location on the disk:  

Are those compiler or linker options? compiler   /   linker   /   both 

2. What are those options setting/defining? __________________________________________________ 

3. Are all functions compiled in FreeRTOS for 8051 project reentrant by default? no   /   yes 

4. How are local variables arranged in FreeRTOS for 8051 by default? on stack  /  global simulated as local 

Question 1-2 (20pts.) 
Complete the following fragment of code that does a task similar but not identical to one in Homework 5 - 

Joystick controls PWM over a serial link.  The data package consists of a starting byte of value 0, followed by 

two bytes of any value between 0 and 255, and then terminated by 1 byte of value 1.  The code is supposed to 

wait until the start byte is received, read the two data bytes, and process the information only if the 

rumination byte has the correct value. Otherwise, it ignores the received data.  The main program loop 

repeats that function indefinitely.  You must complete the provided code and used provided function 

prototypes and definitions as needed.  Do not write your own code from scratch. 

uint8_t readUART1(); // FN prototype - reads 1 byte of data at a time  

#define DATA_START      (0) 

#define DATA_STOP       (1) 

... 

while (1) { 

    uint8_t byte1, byte2; 

    _________ ( __________ != __________ ) ; 

    __________ = readUART1(); 

    __________ = readUART1(); 

    __________ ( __________ == __________ ) ProcessData(byte1, byte2); 

} 


