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Table 5.5
Timing results for the shock-bubble interaction problem. The first two columns of the Forest-

Claw results indicate the grid size, and whether the levels are smoothly graded or not (s=smoothly
graded; ns=no smooth grading). The first column of the AMRClaw results indicate the refinement
factor R and the grid bu↵er width b. The values in parenthesis are the time spent in individual tasks
(advancing the solution, filling ghost cells, ghost cell communication, regridding) as a percentage of
wall-clock time. In ForestClaw, MPI communication costs are shown separately from the cost of
filling ghost cells whereas AMRClaw uses OpenMP parallelism and there is no separate timing of
communication costs. The final column in each table is the number of cells processed per second.

ForestClaw
M S Wall Adv. (%) Fill (%) Comm. (%) Regrid (%) Rate

8 (ns) 228.9 169.8 (74.2) 24.6 (10.8) 33.4 (14.6) 0.2 (0.1) 16.3 ⇥ 105

16 (ns) 304.6 232.1 (76.2) 20.4 (6.7) 50.7 (16.6) 0.2 (0.1) 22.0 ⇥ 105

8 (s) 511.5 397.1 (77.6) 45.8 (9.0) 66.7 (13.0) 0.3 (0.1) 16.8 ⇥ 105

16 (s) 688.8 550.8 (80.0) 37.6 (5.5) 97.8 (14.2) 0.5 (0.1) 21.5 ⇥ 105

Uniform 3300.6 2825.2 (85.6) 25.3 (0.8) 246.4 (7.5) 0.0 (0) 30.5 ⇥ 105

AMRClaw
R b Wall Adv. (%) Fill (%) Regrid (%) Rate

2 3 253.9 210.1 (82.7) 6.3 (2.5) 33.3 (13.1) 18.4 ⇥ 105

4 3 293.8 279.9 (95.3) 4.8 (1.6) 7.3 (2.5) 20.9 ⇥ 105

2 10 553.4 467.2 (84.4) 7.3 (1.3) 69.9 (12.6) 19.7 ⇥ 105

4 10 620.2 597.0 (96.3) 6.2 (1.0) 13.2 (2.1) 22.9 ⇥ 105

Uniform 3716.3 3684.3 (99.1) 3.8 (0.1) 0.0 (0) 27.2 ⇥ 105

Fig. 5.12. ForestClaw results for the smoothly graded shock-bubble problem. See Figure 5.6
for a more detailed description of this plot.

Near future work includes implementing implicit solvers which are needed for
projection methods for solving the incompressible Navier-Stokes equations low Mach
number solvers, or including dispersive correction terms in depth-averaged flows. Fu-
ture e↵orts also include extending the current quadtree layout to 2.5 dimensional flows
in which each quadrant contains a three dimensional grid. This can be useful in, for
example, atmospheric flows, where refinement may only need to be carried out in the
horizontal.
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Standard table making environment in Latex

\documentclass{article}

\begin{document}

\begin{center}
\begin{tabular}{ccc}%
1.112 & 4.5 & 1.112 \\
3.2 & -6.134 & -5.6 \\
\end{tabular}
\end{center}

\end{document}

1.112 4.5 1.112
3.2 -6.134 -5.6
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1.112 4.5 1.112
3.2 -6.134 -5.6
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1.112 4.5 1.112
3.2 -6.134 -5.6
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Some variations on this …

\documentclass{article}

\newcommand{\row}[3]{#1 & #2 & #3}

\begin{document}
\begin{center}
\begin{tabular}{lll}%
\row{1.112}{4.5}{1.12e5} \\
\row{3.2}{-6.134}{2.34e6}
\end{tabular}
\end{center}
\end{document}

1.112 4.5 1.12e5
3.2 -6.134 2.34e6
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1.112 1.12e5 4.5
3.2 2.34e6 -6.134
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Rearrange columns

Obscure tabular environment parameters allow you to adjust 
column widths, centering in the table cell, etc.  But has anyone 
ever gotten these things to work?      p{1cm},  etc

Limited to 9 arguments (:-((



Use the siunitx package!

\documentclass{article}

\usepackage{siunitx}

\newcommand{\row}[3]{%
   #1 & #3 & #2
}

\begin{document}

\begin{center}
\begin{tabular}{SSS}%
\row{1.112}{4.5}{1.12e5} \\
\row{3.2}{-6.134}{2.34e6}
\end{tabular}
\end{center}

\end{document}

1.112 1.12⇥ 105 4.5
3.2 2.34⇥ 106 �6.134
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• Alignment at the decimal 
• Exponential notation 
• Rounding modes 
• Easy to adjust column widths, 
• Easy to adjust centering 
• +/- correctly handled 
• Units can be displayed and 

not mess up alignment



Get around 9 argument limitation using 
xkeyval package

\usepackage{xkeyval}
\usepackage{siunitx}

\makeatletter
\define@key{results}{a}{\gdef\a{#1}}
\define@key{results}{b}{\gdef\b{#1}}
\define@key{results}{c}{\gdef\c{#1}}

\newcommand{\row}[1]{%
  \setkeys{results}{#1}&
  \b & \a & \c
}
\begin{document}
\sisetup{
  round-mode=places,
  round-precision=1,
}
\begin{tabular}{c@{}SSS}
\row{a=1.112e3,   b=4.5,     c=5.66784} \\
\row{a=3.20e3,    b=602.134, c=-51.6} \\
\row{a=0.1456e4,  b=51.44,   c=-105.123} \\
\end{tabular}

4.5 1.1⇥ 103 5.7
602.1 3.2⇥ 103 �51.6
51.4 0.1⇥ 104 �105.1
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Include simple calculations

\usepackage{xkeyval}
\usepackage{siunitx,fp}

\makeatletter
\define@key{results}{a}{\gdef\a{#1}}
\define@key{results}{b}{\gdef\b{#1}}
\define@key{results}{c}{\gdef\c{#1}}
\define@key{temp}{xx}{\gdef\xx{#1}}

\newcommand{\row}[2][xx=-1]{%
  \setkeys{temp}{#1}\setkeys{results}{#2}&
  \b & \a & \FPeval{\xx}{(\b)/(\c)}\xx
}
\begin{document}
\sisetup{
  round-mode=places,
  round-precision=1,
}
\begin{tabular}{c@{}SSS}
\row{a=1.112e3,   b=4.5,     c=5.66784} \\
\row{a=3.20e3,    b=602.134, c=-51.6} \\
\row{a=0.1456e4,  b=51.44,   c=-105.123} \\
\end{tabular}

4.5 1.1⇥ 103 0.8
602.1 3.2⇥ 103 �11.7
51.4 0.1⇥ 104 �0.5
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Farm to table reproducibility!

Reproducibility and reliability is enhanced when 
data is more faithfully transferred from source 
to final archived document. 


