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Algorithm 1. Sort array part a|/..r]

Procedure quicksort(¢,r : integer);
if » > / then
i=10; j=r;x=pivot();

repeat
while ali] < x do i++ ; endwhile {Loop I}
while a[j] > » do j—— ; endwhile {Loop .J}
if 7 < j then swap(ali], alj]);

until 5 <

quicksort (4,7 — 1);
quicksort(i + 1, 7);
end if



Table 1. Number of branch mispredictions
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Fig. 2. The a-dependent coefficients of nlgn for varying o




Thm O(d-n-log n) comparisons = €()(n-log, n) mispredictions

Assumptions:

Deterministic comparison based sorting algorithm
Each comparison followed by a conditional branch

Proof (sketch)

Consider decision tree
Label edges with “0” or ”1”, “1” if branch misprediction

< k mispredictions = all paths < k edges labeled “1”

Depth D decision tree = #leaves < (D ;{I' k)

D+k

K )Zn!

Theorem follows from constraint (

Upper bound: d-way MergeSort




Average node depth
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a) = (a - {left cost} + (1 — «) - {right cost})/ H ()

o

left cost = 1 and right cost =0 .. 28



Memory Layouts
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Blocked Memory Layouts
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Thm Expected number of element swaps performed by
randomized Quicksort is at most n:In(1+ 2:INV/n)
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MergeSort
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