
5/11/21

1

Heap Memory

CS2263 – Systems Software Development
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Lecture 
Learning 
Outcomes

At the conclusion of this presentation students should be able to:

� Explain how memory is allocated within the heap

� List the two functions that enable programmers to manage heap 
memory

� Write simple programs that use heap memory.
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Stack and 
Heap

Stack
� Bottom is defined 
� Grows up

Heap
� Bottom is defined
� Grows down

And when they meet …
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The Heap

� Stack memory is automatically allocated by the compiler
� No programmer control

� Heap memory is managed by the programmer (that’s you)
� Allows memory to be dynamically allocated (run-time)
� Programmer is responsible for management.
� All management and use of heap is through pointers
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C and the 
Heap

� Heap management functions: <stdlib.h>

� Follows the House Rules:
� If you take it, put it back

� Getting/allocating heap memory (taking it)
� malloc()

� Returning/deallocating heap memory (putting it back)
� free()
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Allocating 
Heap Memory:
malloc()

void* malloc(size_t size)

� size_t
� Specifies the number of bytes of memory to allocate
� Is an unsigned int value, generally matching the target 

architecture of the compiler (i.e. 32-bit, or 64-bit)
� is the datatype returned by sizeof()

� void*
� The return type is an address
� Is an untyped pointer
� Holds the address of the start of the memory
� Returns NULL if unsuccessful
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Allocating 
Heap Memory:
free()

free(void* ptr)

� ptr
� The starting location of the previously allocated memory

� There is no return value
� No way to check if successful
� Don’t worry, be happy.
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