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Dynamic Memory

When a program is run, 4 memory segments are created:
Code: Contains the instructions.
Static Data: Variables and constants.
Stack: Function variables and function call.
Heap: Dynamic Memory segment.
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Dynamic Memory

Existen varias funciones para trabajar con memoria dinámica:
void *malloc (size_t num_bytes);
void *calloc (size_t num_ítems, size_t size);
void *realloc (void *ptr, size_t size);
void free(void *ptr);

malloc (Memory ALLOCation): creates a block of
num_bytes bytes and returns a pointer to that block.
calloc: it is similar to malloc, initialize the block to 0.
realloc: change the block size.
malloc, calloc y calloc return a pointer or NULL (error).
free: frees the memory.
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Example

int n=20;
float *v;
// Dynamic Vector creation
v = malloc(n*sizeof(float));
...
...
free(v);



Pointers

ARRAYS AND POINTERS

Index

1 Dynamic Memory

2 Arrays and Pointers

3 Matrices and Pointers

4 Valgrind



Pointers

ARRAYS AND POINTERS

Arrays and Pointers

The array is used as follows:
int v[3];
v[0] = 6;

Pointers are able to used matrices and arrays.
int v[3];
int * ptr;
...
ptr = &v[0];
*ptr = 6; // it is the same as: V[0] = 6;

When a pointer is moved it is moving inside the memory.
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Arrays and Pointers: Example

int vector [ ] = {1, 2, 3, 4};
int index, resultAdd, elements =4;
int * ptr, * ptrE;
resultAdd = 0;

for(index =0; index<elements; index++)
resultAdd += vector[index];

ptr = &vector[0];
for(index =0; index<elements; index++)
resultAdd += *(ptr + index);

ptr = vector;
ptrE = ptr + elements;
for(ptr; ptr<ptrE; ptr++)
resultAdd += *ptr;
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Matrices and Pointers

Matrices can be declared as follows:
int numRows = 2;
int numCols= 4;
int matrix[numRows][numCols];

And with pointers as follows:
int numRows = 2;
int numCols= 4;
int * ptrMatrix = malloc( numRows*numCols*sizeof(int) );
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Matrices and Pointers: Classic Example

int rows = 2;
int cols = 4;
int m [numRows][numCols];
int i, j;
...
for(i=0;i<rows;i++){

for(j=0;j<cols;j++){
printf("%d\n", m[i][j]);

}
}
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Matrices and Pointers: Pointer Example

int rows = 2;
int cols = 4;
int m [numRows][numCols];
...
int * ptrM = *m;
int i, j;

for(i=0;i<rows; i++)
for(j=0;j<cols;j++)

printf("%d\n", *(ptrM+i*cols+j) );

for(i=0;i<(rows*cols);i++){
printf("%d\n", *(ptrM+i) );

}
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Valgrind

Valgrind is a set of tools for debugging and profiling.
Tools:

Cachegrind: cache profiler.
Callgrind: system call profiler.
Massif: heap profiler.
Helgrind/DRD: threads debugger.
Memcheck.

What are Valgrind goals?
It does not need to recompile the code.
Useful for code refactoring.
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Memcheck

It analysethe code and detect memory errors, i.e., memory
leaks or illegal read/write.
Disadvantages:

The execution runs slowly.
Increments memory usage.

To generate the debug information you need to compile with
-g flag.
gcc –g myProgram.c –o myExecutable

After, Valgrind is executed as follows:
valgrind --leak-check=yes myExecutable arg1 arg2

–leak-check is used to detect memory errors.
This tool is executed by default.
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Program presentation.

Error 1: Invalid write of an integer. It also shows the function
where the invalid write is produce.



Pointers

VALGRIND

Memcheck: Example

Error 3: Invalid read to uninitialised variable.

Error 4: Frees unreserved memory block.
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Error 2: Not reserved memory block.

ERROR summary.
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Memcheck: Example

Leaks summary.


