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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 take home.  You can use your notes, books, and any existing Web-based resources. You must not ask other people to help you solve the 
problems or post the questions on an Internet forum for discussion.  Please fill in your answers in the areas that are marked as highlighted in yellow and 
expand them as needed. In the case of multiple-choice questions, erase all incorrect responses.  Please return your exam online as a file attachment 
answer to a single question quiz in the Tests & Quizzes section.  You can submit your answers only once.  If you miss the deadline of 60 minutes or the 
end of the exam time slot, whatever comes first, then the submission on Canvas will close. In that case, email this test to the instructor and accept a 2 
point late submission penalty for each additional hour started. 

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

EMAIL? ___ ⌈additional hours⌉: ___

Question 1 (10pts.) – HTML SSI
Provide the minimal source code for the HTML file that allows to insert an integer value into a Web page.  
The page shall only display the text “Temperature=xx” where xx is an integer number.  The name of the server-
side-included variable label shall be “temp” without “”s.

The file name is: index._____ .

Complete the contents of the file below:

<!DOCTYPE html><html><head><title>Exam 3 Problem 1</title></head><body>

Complete the code here. Make sure it is a valid HTML code.

Question 2 (10pts.) – SSI Handler Function
Our Web server has only one page that has only one SSI tag, which s labeled “temp”.  Implement the contents of
the function that is called when a SSI tag needs to be inserted into the web page.  The temperature to be 
displayed is provided in a global variable that is periodically updated elsewhere.  Assume that whatever 
necessary header files are included.

...
uint16_t temperature;
...
uint16_t ssi_tag_insert(const char* ssi_tag_name, char *pcInsert, int iInsertLen) {
  if ( iInsertLen < 10) return(-1);
  if (___) { 
    ___; // add more lines if needed
    return(___);
  } else {
    return(___);
  }
}
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Question 3 (10pts.) – SSI Setup
Provide the code fragments that “register” the variable label “temp” with the LwIP HTTP server library.  The SSI 
handler function is called ssi_tag_insert(…) like the one in the previous question.

#define SHTML_TAG_NUM 1;
const char* SHTML_TAG_LIST[SHTML_TAG_NUM] = ___ ;
...
  /* USER CODE BEGIN 2 */
  MX_LWIP_Init();
  ___(______);
  httpd_init();
  /* USER CODE END 2 */
...

Question 4 (10pts.) – Incorporating HTML into LwIP project
Explain briefly the process of preparing/encoding the web pages into the source code of the of the program that 
is compiled and loaded into the STM32F7XX board.

Write a short essay answer here… 

Question 5-6 (20pts.) - Use of PWM in recent assignments
Homework 8 and 9 required you to set up some PWM channels.  Let;s review how this can be done.  We want to
set up PWM utilizing Timer 3 Channel 3.  The System Clock runs at 72MHz.  We want the PWM to run at 5kHz 
and have a resolution at least 0.5% (that means that the timer must count to at least 200.  The incoming data 
that controls PWM rate ranges from 0 (for 0%) to 1000 for (100%).  Answer the following set of questions:

1. The STMcubeMX has eight categories in the left side menu. Provide the name of the category where you
can find Timer 3 settings: 
___

2. The name of the setting where you choose “Internal Clock as a value: 
___

3. The value of the setting for the Channel3: 
___

4. The value for the Prescaler: 
___

5. The value for the Counter Period: 
___ (Note: at least 200, together with (4) must yield 5 kHz)

6. The line of code to start the PWM for Timer 3 Channel 3: 
___

7. Where that line of code is approximately located (describe): 
___
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8. The name of the “variable” that needs to be changed to change the PWM rate: 
___

9. (and 10.) Rescale the incoming PWM rate from 0..1000 to 0..your number from (5): 
uint16_t PWM_rescaled = ______ PWM_incoming ___ ;

Question 7 (10pts.)
Explain briefly the concept of master-slave communication:

Write a short essay answer here… 

Question 8 (10pts.)
Illustrate the MISRA C rule by providing an example of a function that is not allowed.
Rule 16.1(R) Functions shall not be defined with a variable number of arguments.
Provide an example of such function that is not allowed by rule 16.1 … 

Question 9 (10pts.)
Explain which MISRA rule(s) are broken by the code fragment provided below. (Describe the rule(s), 
not just provide the number(s)!)
uint32_t one;
int32_t two;
…
 … = one + two;
Write a short essay answer here… 

Question 10 (10pts.)
Think about the provided examples and homework assignments in this course.  Provide at least one 
example of following this rule.  Describe what was the variable, and which files were invloved in its 
declaration and utilizaiton.
Rule 8.8 (R) An external object or function shall be declared in one and only one file.

Write a short essay answer here… 

End of the exam.  Please double check your answers.
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