2. Call by Value vs. Call by Pointer

Draw a state diagram corresponding to the
execution of this program

void avg( int* result_ptr,
int x, int y )
{
int sum = x + y;
*result_ptr = sum / 2;

¥
int main( void )
{
int a = 10;
int b = 20;
int c;
avg( &c, a, b );
return 0O;
}

stack

zyBooks The course zyBook includes a coding lab to implement an in-place

square function that uses call-by-pointer.
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4. Pointers to Other Types 4.2. Pointers to Nothing

#include <stddef.h> stack

typedef struct _node_t

{
int value;
struct _node_t* next_p;

}

node_t;

int main( void )

{
node_t node0;
node0.value = 3;
nodeO.next_p = NULL;
node_t nodel;
nodel.value = 4;
nodel.next_p = &nodeO;
node_t node2;
node2.value = 5;
node2.next_p = &nodel;
int sum = 0;
node_t* curr_p = &node2;
while ( curr_p != NULL ) {

sum += curr_p->value;
curr_p = curr_p->next_p;

}
return 0;

}

zyBocks The course zyBook includes a coding lab to implement a function to
find the maximum value in a chain of nodes.
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4. Strings

Draw a state diagram corresponding to the execution of this program

int strlen( char* str ) stack
{
int i = 03
while ( str[i] !'= '\0' )
it++;
return i;
}

int main( void )

{
char a[] = "ece2400";
int b = strlen( a );
return O;

}

zyBocks The course zyBook includes a coding lab to implement a function to
copy a string from a source array to a destination array.
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3. Mapping Conceptual Storage to Machine Memory

3. Mapping Conceptual Storage to Machine Memory

¢ Recall that our current use of state diagrams is conceptual

* Real machine uses memory to store variables

* Real machine does not use “arrows”, uses memory addresses
* Heap is stored above code and grows up
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5. Mapping Conceptual Storage to Machine Memory

Draw both a conceptual storage and machine memory
state diagram corresponding to the execution of this program

int a = 42;

int b[] = { 10, 11 };
int c[1 = { 20, 21 };

int* b_ptr = b;
int* c_ptr = c;

b_ptr = b_ptr + 1; Memory
(4B word addr)
int d = *b_ptr;
int e = c_ptr[1]; 124
120
e e stack 116
E
b~ 108
6ed [ 1o ] 104
o [T 100
RO IR 96
RGO I S Y 92
el 4 11 T 88
T —
eer U 4
4 Lo |
e[} 8 | int ol = {20,21};
- 4 | int b[] = {10,11};
0 | int a = 42;

Topic 5: C Arrays



3. Mapping Conceptual Storage to Machine Memory

int a = 3;
int* a_ptr = &a;

int* b_ptr = malloc( sizeof(int) );

*b_ptr = 42;

int* ¢ = malloc( 4 * sizeof(int) );

cl[0o] = 10;
c[1] = 11
cl2] = 12;

124
120
116
112

48
44
40
36
32

Memory
(4B word addr)

int* b_ptr

int* a_ptr = &a;

int a = 3;

Topic 6: C Dynamic Allocation
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