
Efficient Parallel Adaptive Algorithms 
for Time-Dependent Transport 

on Arbitrary Spatial Grids:  
A Progress Report

Marvin L. Adams (PI)
Texas A&M University Nuclear Engineering

mladams@tamu.edu

Collaborators
Nancy Amato, TAMU Comp. Sci.

Lawrence Rauchwerger, TAMU Comp. Sci.
Paul Nelson, TAMU Nuclear Engr. & Comp. Sci.
Bjarne Stroustrup (indirectly), TAMU Comp. Sci.

Lots & lots of students

LabFest VI, May 10-11, 2005



1 Texas A&M Nuclear Engineering

����

M. L. Adams

We are mostly on track 
to accomplish what we proposed.
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M. L. Adams

We’re still happy with our approach to 
parallel transport...
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... but we are now working toward much greater 
flexibility and generality.
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STAPL

Transport Support Library

Compositional Infrastructure

Minimal Coding to implement 
new methods
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M. L. Adams

Transport problems are tremendously 
varied.  So are possible parallel machines.
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We made some decisions and adopted some 
guidelines.

· C
	"�
	 ��(

· � �� ��������	��	�&����	3���������<�
A	�����<�
A	
�
(6	
 ��
(

· C
	��	9���	9
	
��	��	<
	�
��	���	����	&�#
�	��
�
	
 ����������(
4����

��	����������	����,����$��$����������������$ ��
������,��4���������	)��
�$

�)�$��������$	��,��4��	
��$������
��	����	���%� �����
��$�����,

· C
	"�
	&
�
���@�"����
	��"���
�	9�
�
	�����<�
(		3, �%!6

· C
	
8�

�	
�����
��	��	<

��
	�����
�A	<"�	9
	���	� �	<
	�����	
�"��
�#
�(

· C
	��
	<"�����&	��
	
��
	��	<
	��	
���@��@"�
	����� ����@�
�����	
�
��<
�(
� 18$�
	
�����	
�����������	���������9�� ��� �
� �������$$�
8��
�'�
�	��3	�������������	�������� �
�	 ���
������1������,
� 5����	������
)�����������
	
���� ����"�����	�
�	��	 

���	����,



6 Texas A&M Nuclear Engineering

����

M. L. Adams

Present code embodies some assumptions, 
limiting what we can easily test.
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A simple example illustrates 
the basic approach of the current code.

���

����
3���&�
�6


�
�&�



��



��@�
�

���

����0�
�"<@������

�8����
	���<�
�>
1	�������	���
������A	�	���

�����A	
�8D	E	F1	

��@�
��A	�8D8�DEDD�	

���A
�1	��&�
�A	D	��&�
@�
��A
�	
�
�&�	&��"��A	F	&��"�@�
��A	
���
	���

�����	���	��&�
@�
��	���	
�
�	
&��"�@�
�(

�8����
	���<�
�>
1	�������	���
������A	�	���

�����A	
�8D	E	F1	

��@�
��A	�8D8�DEDD�	

���A
�1	��&�
�A	D	��&�
@�
��A
�	
�
�&�	&��"��A	F	&��"�@�
��A	
���
	���

�����	���	��&�
@�
��	���	
�
�	
&��"�@�
�(

�@�	%�@�	,

�@�	 �@�	2

&@�aaaa

&@�bbbb

&@�gggg

���



��� ���� ���� ���� �

��� ���� ���� ���� �

DF1�

����

�1���GH

�����D�F

1G�H��

1D1F11

1�1�1�

F1F�FG

��

1�

1�

1H



8 Texas A&M Nuclear Engineering

����

M. L. Adams

This generates four Directed Acyclic Graphs 
(DAGs) for each groupset.
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The optimal schedule, honoring dependencies, 
completes the sweep in 18 steps.
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Adding a reflecting boundary to previous 
example just changes the DAGs.
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M. L. Adams

Adding a second reflecting boundary (not opposite 
the 1 st) changes the DAGs some more.
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Adding an opposing reflecting boundary introduces 
cycles.  Our strategy is to break them and sweep.
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For reduced communication we could try Block 
Jacobi.  Again, this just changes the DAGs.
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Paul Nowak combines Block Jacobi with a 
sweeping, in a sense.
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About sweeps and cycles ...
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The transport solution is in “sweepchunk.”
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Adding time dependence is straightforward.  
After this we can test adaptation ideas.
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Initially, things will adapt only 
between time steps or outer iterations.
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Students are involved!
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Still working on “near-term” list.
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Need to get going on the longer-term list.
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My self-assessment is mixed.
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