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List Representations

• List: singly-linked or doubly-linked (using 
boundary tags)

• Segregated lists: array of lists for different sizes

• Buddy systems: split blocks in powers of two 
(called buddies if same size)

• Indexed lists: trees, bitmaps

• Hybrid: Doug Lea’s allocator
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Figure 1. TLSF data structures example.

is possible to find the smaller non-empty list that holds blocks bigger or
equal than a given size; and the instruction fls7 can be used to compute
the !log2(x)" function. Note that it is not mandatory to have these ad-
vanced bit operations implemented in the processor to achieve constant
time, since it is possible to implement them by software using less than
6 non-nested conditional blocks (see glibc or Linux implementation).

Given a block of size r > 0, the first and second indexes (fl and
sl) of the list that holds blocks of its size range are: fl = !log2 (r)"
and sl =

⌊
(r − 2fl)/2fl−L

⌋
. This expression for sl can be rewritten as

!r/sfl−L" − 2L which leads to a more efficient implementation. The
function mapping insert computes efficiently fl and sl:

procedure mapping_insert (r: integer; fl, sl: out integer) is
begin

fl := fls (r);
sl := (r right shift (fl − L)) − 2L ;

end mapping_insert ;

For example, given the size r = 74, the first level index is fl = 6
and the second level index is sl = 1. The binary representation of the

7 fls: Find last set. Returns the position of the most significant bit set to 1.

tlsf.tex; 10/04/2008; 11:59; p.12

[Masmano et al., In J. of Real-Time Systems, 2008]

Half-fit
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Half-fit Complexity
• Allocation:

‣malloc takes constant time

• Deallocation:

‣free takes constant time

• Access:

‣read and write take constant time

• Unpredictable fragmentation
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Two-level Segregated Fit (TLSF)
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TLSF Complexity
• Allocation:

‣malloc takes constant time

• Deallocation:

‣free takes constant time

• Access:

‣read and write take constant time

• Unpredictable fragmentation (yet better than HF)
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Jamaica Complexity
• Allocation:

‣malloc(n) takes time proportional to n

• Deallocation:

‣free(n) takes time proportional to n

• Access:

‣read and write take time proportional to n

• Predictable fragmentation
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