Name:
Lab Section: 


CprE 288 Fall 2024 – Homework 3 (50 points)
Due Sun. September 15 (on Canvas by midnight: 11:59pm)
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: 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: Unless otherwise specified, all problems assume the TM4C123 is being used

Question 1: Microcontroller CPU, and Memory

Throughout this class you will be heavily using the textbook (Practical Microcontroller Engineering with ARM Technology, by Ying Bai) and TM4C123G datasheet as a reference to learn about and design systems using the TMG4C123G microcontroller. The TM4C123G datasheet can be found on the course webpage here: http://class.ece.iastate.edu/cpre288/resources.asp  

Online Reading: Read Section 2.3: Introduction to Computers: http://users.ece.utexas.edu/~valvano/Volume1/E-Book/C2_FundamentalConcepts.htm
Text Book Reading: Read Section 2.6.1 – 2.6.2. 

Answer the following questions using the textbook and/or datasheet
a. What is the maximum clock speed of the CPU of our TM4C123G Microcontroller?

b. Program (i.e. User Code) Memory of our Microcontroller?
i. What is its size? 

ii. What are its starting and ending locations (i.e. Addresses)?
c. Data (i.e. User Data) Memory of our Microcontroller?

i. What is its size? 

ii. What are its starting and ending locations (i.e. Addresses)?
Question 2: Struct and Union 

What is the size of the following data structures in bytes.  Note 1: The size of a union is the size of its largest component, Note 2: The size of a pointer for our platform is 32-bits.
a)  Size of point3D                          .
struct point3D {

signed long x;



unsigned int y;



char z; 



};

b)  Size of val                            .
union val {

char cval;


char str; 


int ival[8]; 



float fval; 


double dval; 


};

c)  Size of compound                          .
struct compound {


char *mystring;

long y; 




union {


char *c;




int *i; 




float *f;



} u;

};

d) Size of more_compound                          .
struct more_compound {


char *name;


int  age;


short pay;


long *height;

union {


char short_id;




int  normal_id; 




char my_id;



} id;


union {


char *text_data;




int  *numeric_data; 




long l_numeric_data;



} data;

};
Question 3: Pointers
What is the value of a, b, c_ptr at the end of each program.  Give N/A if a value is undefined.  It is recommended that you practices drawing a memory map for solving these questions.
Assume the following memory locations for the variables: 

- Location of a is   0xFFFF_FF00
- Location of b is   0xFFFF_FE00
- Location of c_ptr is  0xFFFF_FD00
a.   
void main()
{
char a = 5; 
char b = 10;

char *c_ptr;
  c_ptr = &a;

  *c_ptr = 12;

  *c_ptr = b;
  c_ptr = &b;
  *c_ptr = a;


}
a  is                                b is                                c_ptr is                    . 

b. 
void main()
{
char a = 5; 
char b = 10;

char *c_ptr = 0;
  c_ptr = &a;

  c_ptr = &b;

  (*c_ptr)++;

  c_ptr++;


}
a  is                                b is                                c_ptr is                    .

c.  (note all variables were changed from chars to ints or pointers to ints). 
void main()
{
int a = 5; 
int b = 10;

int *c_ptr = 0;

  c_ptr = &b;

  a = *c_ptr + b;

  (*c_ptr)++;

  c_ptr++;


}
a  is                                b is                                c_ptr is                   .

Collaboration Documentation

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

1) 

2)

3)
