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ABSTRACT

1. INTRODUCTION



Figure 1: Domain representation of an octree .

Figure 2: Tree representation of an octree .

2. OCTREE MESH GENERATION
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Figure 3: The etree method of generating octree
meshes.

3. THE ETREE METHOD

4. THE ETREE LIBRARY

4.1 The etree API
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Figure 4: Etree architecture . $ $

Figure 5: Etree API.

4.2 Linear Octree

NRX/

Figure 6: Interleaving bits and appending level to
obtain the locational code.



Figure 7: De nition of _.

Figure 9: Z-order curve through the domain.

Figure 8: Leaf octants in Figure 2 sorted accor ding
to their locational code .

4.3 Auto-na vigation



4.4 Local balancing

Figure 11: A balanced domain decomposition.

Figure 10: Auto-navigation through an octree being
constructed.

Figure 12: Local balancing.
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Figure 13: Content of the blocking array.
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Figure 14: Three scenarios for internal neighbor s
of a boundar y octant.
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Figure 15: Scenario (3) is impossib le to occur.

Internal octants Internal octants
in the same block not affected by the
asb decomposition

Decompose
octant b ’/¢

/'

A tiny octant on
the boundary of
another block

Figure 16: Scenario (1): internal neighbor s not af-
fected by the decomposition of the boundar y oc-
tant.
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Figure 17: Scenario (2): internal neighbor s not af-
fected by the decomposition of the boundar y oc-
tant.



4.5 B-tree
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Figure 18: B-tree structure .
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Figure 19: B-tree leaf node.
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Figure 20: B-tree inde x node.

5. EVALUATION

5.1 Methodology



Figure 21: Summary of San Fernando meshes.

5.3 How does the running time vary with the
physical memory size?

5.2 Is the etree method feasible?

Figure 22: Etree-based mesh generator running
time and throughput.
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Figure 23: Total running time vs. Physical memory
size.
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Figure 24: Etree operation running time vs. Physi-
cal memory size.

5.4 What is the impact of auto-na vigation?
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Figure 25: Octree construction time vs. B-tree
buffer size (log-log scale)

5.5 What is the impact of local balancing?
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Figure 26: Octree balancing time vs. Etree blocking
array size (log-log scale)
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