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Name:  _________________________ 
SIGN IMMEDIATELY, PLEASE PRINT CLEARLY 

ECE RTOS Exam No. 3 (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 will 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: __ TL: __ GR: __ 
DL – exam difficulty level (adjustment), ERR – exam errors, PTS – exam points, TL – course total score, GR – final grade. 

Question 1-2-3 (30pts.) 

Complete the code fragment that computes the average of the most recent NSHORT samples recorded 

in the circular buffer. 
#define NSHORT   (100) 

#define BUFSIZE (1000) 

xdata unsigned short int BUFFER[BUFSIZE]; 

unsigned short int nextvalue; 

… 

____________________ sumofvals = 0; 

____________________ loopvar ; 

if ( ________________ ___ NSHORT )  loopvar = ____________________ ; 

else                                loopvar = ____________________ ; 

while (loopvar ___ ____________________ ) { 

    sumofvals += BUFFER[ ____________________ ]; 

    ++____________________; 

    if ( loopvar ___ ____________________ )  

        ____________________ = ____________________ ; 

} 

unsigned short int average = (unsigned short int) (_______________ /NSHORT); 
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Question 4-5 (20pts.) 

Please recode the following formula into a formula that uses integer type numbers as small as possible 

to be compiled into efficient and very fast code for a time-critical function for an 8bit embedded 

system such as Silicon Labs 8051 family-based microcontroller. Use MISRA recommendations when 

possible. Make sure that computations do not overflow. Overflow and any code inefficiency will be 

penalized heavily! 

// we need to implement the following formula: avgxavg  75.025.0  

unsigned char avg = 0; 

while(1) { 

  … 

  unsigned char x = (unsigned char)(ADC0>>4); // ADC0 range: 0-0xFFF0 

  avg = ________________________________________________________; 

Question 6 (10pts.) 

Understanding FR_ADC.* - ADC0 device driver for FreeRTOS: 

The ADC device driver utilizes a timer overflow interrupt: yes     no 

The ADC device driver utilizes an ADC complete interrupt: yes     no 

The ADC device driver utilizes a semaphore to allow sleep while waiting for the results: yes     no 

The ADC device driver utilizes a queue to store the measurements internally: yes     no 

The ADC device driver utilizes a semaphore to allow thread safe use: yes     no 

The ADC device driver utilizes a semaphore to allow multithread safe use: yes     no 

The ADC device driver utilizes an explicit queue to allow multithread safe use: yes     no 

The ADC device driver allows measuring several channels in one function call: yes     no 

The ADC device driver allows user to change the ADC input gain: yes     no 

The ADC device driver was used in one of the homework assignments: yes     no 

Question 7 (10pts.) 

Explain briefly the concept of master-slave communication: 
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Question 8 (10pts.) 

Introduce the network topologies: star, bus, and point-to-point. 

 

 

 

 

 

Question 9 (10pts.) 

Explain the two MISRA C rules and provide a code fragment that shows its violation. 

Rule 6.1(R) The plain char type shall be used only for the storage and use of character values. 

Rule 6.2 (R) signed and unsigned char type shall be used only for the storage and use of numeric values. 

 

 

 

 

 

 

Question 10 (10pts.) 

Explain the provided MISRA C subset rule and correct the provided fragment of code so that it does 

comply with this rule.  (Do not correct any other MISRA C violations!)  

Rule 12.2 (R) The value of an expression shall be the same under any order of evaluation that the 

standard permits. 

 

 

 

 

x = b[i] + i++;  Corrected code: 


