
 File system maintains free-space list to track available blocks/clusters
◦ (Using term “block” for simplicity)

 Bit vector or bit map (n blocks)

…

0 1 2 n-1

bit[i] =



 1  block[i] free

0  block[i] occupied

Block number calculation

(number of bits per word) *
(number of 0-value words) +
offset of first 1 bit

CPUs have instructions to return offset within word of first “1” bit
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 Bit map requires extra space
◦ Example:

block size = 4KB =  212 bytes
disk size = 240 bytes (1 terabyte)
n = 240/212 = 228 bits (or 32MB)
if clusters of 4 blocks -> 8MB of memory

 Easy to get contiguous files
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 Linked list (free list)

 Cannot get contiguous 
space easily

 No waste of space

 No need to traverse the 
entire list (if # free blocks 
recorded)
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 Grouping 
◦ Modify linked list to store address of next n-1 free blocks 

in first free block, plus a pointer to next block that 
contains free-block-pointers (like this one)

 Counting
◦ Because space is frequently contiguously used and freed,  

with contiguous-allocation allocation, extents, or 
clusteringclustering
 Keep address of first free block and count of following 

free blocks
 Free space list then has entries containing addresses and 

counts
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