
ECE-RTOS (471/571) Spring 2018 - Exam No. 2 Instructor: Dr. Malinowski 1 of 4

  

 

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 1 (10pts.) – FreeRTOS API 
In FreeRTOS in queue communication: indicate which functions may cause the queue-based communication to 

block and which will never do: 

portBASE_TYPE  xQueueSend(  xQueueHandle xQueue, 

  const void * pvItemToQueue,  

blocking / non-blocking portTickType xTicksToWait ); 

 

 

portBASE_TYPE  xQueueReceive( xQueueHandle xQueue,  

  void *pvBuffer,  

blocking / non-blocking portTickType xTicksToWait ); 

 

 

portBASE_TYPE  xQueueSendFromISR(  xQueueHandle pxQueue,  

  const void *pvItemToQueue,  

blocking / non-blocking portBASE_TYPE *pxHigherPriorityTaskWoken 

); 

 

 

portBASE_TYPE  xQueueReceiveFromISR(  xQueueHandle 

pxQueue,  

  void *pvBuffer,  

blocking / non-blocking portBASE_TYPE *pxTaskWoken );  

 

 

portBASE_TYPE  xQueuePeek(  xQueueHandle xQueue,  

  void *pvBuffer,  

blocking / non-blocking portTickType xTicksToWait ); 
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Question 2-3-4 (30pts.) – FreeRTOS project environment 
When working on your FreeRTOS based homework assignments your folder structure may have looked like one 

below.   Mark and label the following files: 

(1) Files with code that provides access to the board LEDs and push buttons 

(2) Files with code for your tasks to scan the buttons and control LEDs 

(3) Files containing the low-level device driver for the serial port 

(4) Files which you inspected and possibly updated after looking at contents of file “main.mem” 

(5) Files containing SFR definitions 

(6) File with the Silicon Labs definition for the project 

(7) The file that contains compiled code to be loaded by the chip programmer 

(8) the directory with FreeRTOS source code for scheduler and queues 

(9) The directory with Silicon Labs specific code that is different for each port of FreeRTOS 

(10) The directory that has its file shown on the left side of the file explorer 
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Question 5 (10pts.) 
Consider the questions below as related to the version of FreeRTOS that we used in the examples discussed in 

our lectures, and not to the most current version as defined by the API posted in the online documentation. 

Does FreeRTOS support a feature called task priority? NO  /  YES 

Does FreeRTOS support passing messages in addition to queues and semaphores? NO  /  YES 

Can tasks in FreeRTOS be configured to run in round-robin (all the same priority)? NO  /  YES 

Does FreeRTOS support a feature called queue priority? NO  /  YES 

Can some FreeRTOS tasks run in preemptive mode and other in cooperative mode? NO  /  YES 

Question 6-7-8 (30pts.) 
Consider  

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

 user-created tasks: T5, T4, of higher priority, T3 of medium priority, and T2 and T1 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 
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Question 9-10 (20p) 

Part A 

Consider two provided unsigned short integer numbers A and B that are in the range between 0 and 

65535. Rescale them to two numbers Asc and Bsc that are in the range between 0 and 10 and then 

store them into one unsigned char variable called BYTE so that the rescaled A is placed into bits 

indicated by N1 (upper nibble), and rescaled B is placed into bits indicated by N2 (lower nibble) as 

shown below. All range ends are inclusive. Do that by completing blanks in the provided code 

fragment. Some blanks may not need to be filled. Use of multiplication and division is OK. 

N1 N1 N1 N1 N2 N2 N2 N2 
 

uint16_t A = getX(); // provided numbers 0..65535 

uint16_t B = getY(); // provided numbers 0..65535 

uint8_t Asc = _________________________ ; // rescaled into 0..10 

uint8_t Bsc = _________________________ ; // rescaled into 0..10 

uint8_t BYTE = _____Asc___________ | _____Bsc___________ ; 

Part B (10p) 

Consider unsigned char BYTE that contains two numbers encoded in the nibbles of one byte as 

depicted above.  Extract those two numbers into variables C and D.  Then rescale them into the range 

between 0 and 100. All range ends are inclusive. Do that by completing blanks in the provided code 

fragment. Some blanks may not need to be filled. Note: This is the small embedded system side but 

use of multiplication or division that cannot be avoided is acceptable. 

uint8_t C = _____BYTE___________ ; // N1 bytes right aligned 

uint8_t D = _____BYTE___________ ; // N2 bytes right aligned 

uint8_t Cpwm = _____C___________ ; // rescaled into 0..100 

uint8_t Dpwm = _____D___________ ; // rescaled into 0..100 


