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● What if you need (k* 1 MB) space from the 
heap?

● int *y = malloc(1*(1024*1024))
● mmap(NULL, 1052672, ...)

● 1052672 B - 1024*1024 B = 4096 B
● Why do we see this difference in size ?
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A request for 15 Bytes will fail 
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● A good idea will be to combine multiple free space to make a 
bigger free space

● We will need a data structure to represent free space.
● A List !
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Request 1 Byte



Split
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After Request of 1 Byte

Before

After
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Free 10 Bytes
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Can we allocate 20 Bytes of memory?
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When do you think coalescing happens ?
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When do you think coalescing happens ?

Coalescing can happen each time any memory is free and then we 
look for empty free spaces.
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● int *ptr = malloc(1024*1024)
● free(ptr)
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How does free(void *ptr) know the size of memory region that will 
be back into free list?
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How does free(void *ptr) know the size of memory region that will be 
back into free list?



Tracking size of allocations 
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Magic numbers are used for integrity checking
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Magic number can be used for debugging. Set it to some constant 
when memory is allocated. https://danluu.com/malloc-tutorial/

https://danluu.com/malloc-tutorial/
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ptr = malloc(100)
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free(sptr)
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free(sptr)

What is sptr ?
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free(sptr)

What is sptr ?

16KB+8+100+8



Example
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Binary Buddy Allocation
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The allocator divides free space by two until a block that is big 
enough to accommodate the request is found.
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The allocator divides free space by two until a block that is big 
enough to accommodate the request is found.

A 7 KB request



Binary Buddy Allocation
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The allocator divides free space by two until a block that is big 
enough to accommodate the request is found.
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● OSTEP, Chapter 17. 

● Prof. Nipun Batra: Slides on free space management: 
https://nipunbatra.github.io/teaching/os-fall-18/lectures/16-s
wapping-free-memory.pdf 

● Some images in the slides are courtesy of Prof. Youjip Won, 
SSRC, Baskin Engineering, Santa Cruz. 
https://www.ssrc.ucsc.edu/person/youjip.html 

http://pages.cs.wisc.edu/~remzi/OSTEP/vm-freespace.pdf
https://nipunbatra.github.io/teaching/os-fall-18/lectures/16-swapping-free-memory.pdf
https://nipunbatra.github.io/teaching/os-fall-18/lectures/16-swapping-free-memory.pdf
https://www.ssrc.ucsc.edu/person/youjip.html

