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Figure 1: Domain representation of an octree .
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Figure 2: Tree representation of an octree .
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Figure 3: The etree method of generating octree
meshes.
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4.1 The etree API
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Figure 4: Etree architecture .

���

•
’?25’5‘"š ’Až;‘*25’\“*•¯‘�•  ��šA1�‘*•�• &�ˆ

†

� ��������� C;�*�¯8��

)"
������;�

³

C����;�.���;�ª�*���—C�'A)*���;�–�*�R	V0K	V�YWb�����/���¡)*��9

��	����.��O ��'��"F

���

��2:‘*•�2��XšA13›*1�š>“ &�134�‘*25’\“�•
•�ˆ ���
�¡�3�������ª
���).,=	f� ���¢�

C�)"&�
�'������v������)*0e)*
����(����	�)*�
����)K&I�*�
	�
�-
'A�����L)�C��(�*�����

�M��)*���;�I)"�Y��	���`�F*�
)��g��]��*&�
�'��"#=���;����C(�
	���!K0B)*�L�*�k)�C�9

�(�*����)��I	A����������	��
! �<�
�3W«)�C��(�*���;F��G��C3�¢)�C��(�*����	��

�"��� ���������;�+8�O+�*�<�*8��M���(�*C��K�����(���aO 
����
	���
�����	�� �
#

WH�
	�C(�RW���WH	�'�'%��] 
�'f��	��7	��>¦ ��C���	�)"�

�

F

™

F

���

��254�1�1��:šA13›*1�š�“�&�134M‘*25’\“*•�•(ˆ©���
	��<	��+���
�‡� 	A�M��	���C���	�,d�

0?�;�.��-����<)*0U�����<�3������� &�������)=�ZF

²

�
�M�����"�¡)*0@

-�����9

	��
! �����7W�)*��`='�)d�*�Ÿ��)/���
�>��


�'A	�C;�.��	�)"�
��#L���
�>�3�������

'�	A8 �(����O ��-



�)�������)�C���������9:'���,d��'G)"
����(�.��	�)"�
�U��	V����C���'VO�F

�
)*���3]
��&�

'��"#Z���
�K0?-
��C���	�)"�<C;�*'�'����
���
� ��	��������������

�*- ��)"&I����	�C;��'�'�OY��C�C�)"&�
�'�	A�������g���
� ��“*•�•�2543•���2g�M����
Y	��

�e	�!"-����

œ

F6�����G)*�
'VO�	��

�-��Z0B��)"&­���
�G�*


�'�	AC�����	�)"�@	A�e�

0?-��
C���	�)"�7���
���H���
�j�3��������'A	�8 �(����O7-������H��)I����������&�	����

�
);Wª��)E
���)�C������v���R)�C��(�����;F

�e	�!"- ��� �@'�	A�M���H���
�v��
���C�	���C�0B-
�
C3��	A)*�
��F

4.2 Linear Octree
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Figure 5: Etree API.
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Figure 8: Leaf octants in Figure 2 sor ted accor ding
to their locational code .
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Figure 9: Z-order cur ve thr ough the domain.
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Figure 10: Auto-na vigation thr ough an octree being
constructed.
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Figure 11: A balanced domain decomposition.
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Figure 12: Local balancing.
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Figure 13: Content of the bloc king array.
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Figure 14: Three scenarios for internal neighbor s
of a boundar y octant.

0?)���)�C��(����� ����)j���;,d�L����	A���������
�*'�����	�!"�=8�)*�J�����.�b).,d�3��'f��

�

���
�6����!*	A)*�@C�)�,"�����;��8�O ��! �%
��������=�;#����e���
);WH��	�� �e	A!*-����

Š

�=F

bb

Impossible for an octant  to overlap 
the region covered by b’s parent

Figure 15: Scenario (3) is impossib le to occur .
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Figure 16: Scenario (1): internal neighbor s not af-
fected by the decomposition of the boundar y oc-
tant.
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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 .
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Figure 21: Summar y of San Fernando meshes.
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Figure 22: Etree-based mesh generator running
time and thr oughput.
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5.3 How does the running time vary with the
physical memor y size?
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Figure 23: Total running time vs. Physical memor y
size.
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Figure 24: Etree operation running time vs. Physi-
cal memor y size.

5.4 What is the impact of auto-na vigation?
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5.5 What is the impact of local balancing?
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