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CPRE 288 Fall 2024 – Homework 6
Due Tuesday October 8 (11:59pm on Canvas) (No late submission accepted)
Notes:

· Homework must be typed and submitted as a PDF or Word Document (i.e. .doc or .docx) only.
· If collaborating with others, you must document who you collaborate with, and specify in what way you collaborated (see last page of homework assignment), review the homework policy section of the syllabus: http://class.ece.iastate.edu/cpre288/syllabus.asp for further details.
· Review University policy relating to the integrity of scholarship. See (“Academic Dishonesty”): http://catalog.iastate.edu/academic_conduct/#academicdishonestytext
· Late homework is accepted within two days from the due date. Late penalty is 10% per day. Exception: on Exam weeks no late homework accepted .
· Note 1: Code that will not compile is a typo. Answering a question as “will not compile” will be marked incorrect.  Contact the Professor if you think you have found a typo. 
· Note 2: You are not allowed to use any MACROs in your code, except for register names.
            - Example: You will lose points for: GPIO_PORTA_DEN_R = GPIO_PORTA_DEN_R | PIN1

            - Must use:  GPIO_PORTA_DEN_R = GPIO_PORTA_DEN_R | 0b0000_0010;  // or 0x02
Note: Unless otherwise specified, all problems assume the TM4C123 is being used

Question 1: Interrupts
Read the following part of the Datasheet (~10 pages):

· Chapter 2.5 – 2.5.4 (focus on Interrupt type Exceptions)

· Table 2.9
· Chapter 3. 4 NVIC registers

· NVIC_ENx_R  (NVIC Enable: Registers 4 - 7)
· NVIC_PRIx_R  (NVIC Priority: Registers 29 - 63)
· GPIO Interrupt Control : 10.2.2
· GPIO Register Descriptions: 10.5

· GPIO_PORTx_IM_R (Register 6)
· GPIO_PORTx_RIS_R (Register 7)
· GPIO_PORTx_MIS_R (Register 8)
· GPIO_PORTx_ICR_R (Register 9)
a) Give a brief explanation of the purpose of each of the following registers.

i) NVIC_ENx_R
ii) GPIO_PORTx_IM_R

iii) GPIO_PORTx_RIS_R

iv) GPIO_PORTx_MIS_R

v) GPIO_PORTx_ICR_R

b) Which NVIC_ENx_R  (NVIC Enable) register would you use  (i.e. replace x with the appropriate number), and what value would you assign to this register to enable the NVIC to send UART7 interrupts to the CPU?
NVIC_ENx_R =                                           .
Question 2: volatile keyword
When developing software for an embedded system, the keyword volatile is often used. Read through the articles below and answer the following:

Jones, Nigel. "Introduction to the Volatile Keyword" Embedded Systems Programming, July 2001: https://www.embedded.com/introduction-to-the-volatile-keyword/  

Wikipedia Article: https://en.wikipedia.org/wiki/Volatile_(computer_programming) 

Review the articles above and based on them explain what unwanted behavior could occur if the volatile keyword was NOT used for the variable clock_flag, for the following code segment. 

volatile int clock_flag = 0;//Indicate Timer interrupt has fired
// Timer 1 ISR that will be activated once per second
My_TIMER1_HANDLER()

{

  clock_flag = 1;

}

// Drive robot and manage printing time to the LCD screen
int main()

{  

  Timer1_configure();//Configure Timer 1 to fire once per second

  while(1)

  {
    if(clock_flag == 1)

    {
      clock = 0;
      // advance the clock, print new time to LCD screen
 }
    // Code for driving the robot

    ...

    ...

    ... 
  }

}
Question 3: Interrupt-based Device Interaction
a) Give code for function Camera_Configure()to configure “CPRE 288: Datasheet Trainer”  Camera Controller as follows, and does not return until the Camera configuration update has completed. 

· Color Mode: Color

· Resolution: 640x480

· Speed: 240 FPS

· Interrupts: Only enable Data received interrupts
Camera_Configure()

{

//Assume CAMERA_HANDLER has been bound to Camera Controller interrupts
}

b) Using interrupts and “One shot Mode”, complete CAMERA_HANDLER(), and main() so that each time a pixel of data is ready to be read the ISR increments the number of pixels that have been read, and  main()calls printf once each time the ISR has indicated a new pixel is ready to be read to display how many total pixels have been read.
Declare additional variables you believe you need (hint you will likely need a variable for counting pixels, and one for indicating when a pixel is ready to be read). Remember, keep your ISRs short. 
CAMERA_HANDLER() //ISR that services Camera Controller interrupts

{

}
main()

{
  Camera_Configure();  // Configure the Camera

  while(1)

  {

  }

}
Collaboration Documentation

List the people (First and Last name) you collaborated with:                                                        .  
For each collaborator, describe the manner in which you collaborated:

1) 

2)
