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Convex Hull of a set of points

�

Definition: Given a set

�

of points in the plane,

� � � � �
is the

smallest convex set containing

�

.

Construction:
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Convex Hull of a set of points

�

Definition: Given a set

�

of points in the plane,

� � � � �
is the

smallest convex set containing

�

.�

Construction: Divide and conquer, Sweep line, Incremental,
Graham Scan, etc.
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Parallelization

�

By hand: Developing specialized algorithms for each problem
and architecture.

�

Automatic: Rely on the compiler to obtain a parallel version of
the incremental sequential algorithm.
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Speculative Parallelization

�

Optimistic parallel execution of an iterative algorithm

Squashes are produced when dependencies are found at
runtime

Points inside the current solution. No dependencies found.
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Optimistic parallel execution of an iterative algorithm

Squashes are produced when dependencies are found at
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Speculative Parallelization
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Optimistic parallel execution of an iterative algorithm�

Squashes are produced when dependencies are found at
runtime

Points outside the current solution. Dependencies found!
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Speculative Parallelization vs. the Convex Hull

Why being optimistic on a parallel execution of the Convex Hull?�

Output structure depends usually on a small portion of input
points

Given the solution, ALL other input points could be processed in
parallel

Iterative algorithms with a lot of inherent parallelism are
excellent candidates for speculative parallelization
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Convex Hull of a set of points (II)

�

Construction: Divide and conquer

, Sweep line , Graham Scan ,
Incremental
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Clarkson’s Incremental Randomized Algorithm (I)

�

First three points build first triangle�

Locate next point in existing structure�

If inside, process next point�

If outside, connect to structure and process next point
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Clarkson’s Incremental Randomized Algorithm (II)

�

First three points build first triangle � � �� �

�

Locate next point in existing structure�

If inside, process next point � � �� �

�

If outside, connect to structure and process next point � � �� �

The expected number of edges that see point 	�
 � 
 is in

���� � ��� �

.
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Clarkson’s Incremental Randomized Algorithm (II)

�

First three points build first triangle � � �� �

�

Locate next point in existing structure � � �� � �� �

�

If inside, process next point � � �� �

�

If outside, connect to structure and process next point � � �� �

The expected running time is

� �� ��� � � �
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Setup: Input Sets and System

Input sets�

CGAL 2.4 random point generator and shuffle functions with
integer coordinates�

10 and 40 Million points in a square�

10 and 40 Million points in a disk

System

Sun Fire 15K symmetric multiprocessor (SMP) with SunOS 5.8

900MHz UltraSparc-III processors with 1 GByte of shared
memory each

Forte Developer 7 Fortran 95 compiler
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Obtained speedups

�

Small input set, with 10 MP

Big input set, with 40 MP
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Results

�

Overhead grows with the number of processors

Bigger sets obtain better speedups

Performance also depends on the block size
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Results

�

Overhead grows with the number of processors�

Bigger sets obtain better speedups

Performance also depends on the block size
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Square input set, 10 million elements
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