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A ARTIFACT DESCRIPTION APPENDIX: AN
EFFICIENT SIMD IMPLEMENTATION OF
PSEUDO-VERLET LISTS FOR NEIGHBOUR
INTERACTIONS IN PARTICLE-BASED
CODES

A.1 Abstract

We provide a link to the source code that implements the opti-
misations described in the poster and outline how the code can
be configured and compiled. We then go on to describe how the
benchmark can be run in different configurations.

A.2 Description
A.2.1 Check-list (artifact meta information).

Algorithm: Pseudo-Verlet List

Program: swirFT

Compilation: ICC, GCC

Data set: swIrT provided benchmark
Hardware: x86 CPUs

Output: Timing results reported by benchmark
Publicly available?: Yes

A.2.2 How SOFTWARE CAN BE OBTAINED: SWIFT is an open source
project and can be downloaded from GitLab at https://gitlab.cosma.
dur.ac.uk/swift/swiftsim. The Git revision used to produce the
benchmark results was ab123564.
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A.2.3 Hardware dependencies: The code should run on many
x86 platforms. It has been tested on the following Intel Xeon proces-
sors: Sandybridge, Broadwell, Skylake and Intel Xeon Phi Knights
Landing processor.

A.2.4  Software dependencies: To configure and build the code
the following tools are needed: libtool, HDF5, ICC/GCC com-
piler. A more detailed list can be found at http://icc.dur.ac.uk/
swift/onboarding.pdf.

A.2.5 Datasets: We used a standardized benchmark of the core
compute kernels of swirT. The benchmark, named test27cells, com-
putes the interactions between one cell containing 216 randomly
placed particles and its 26 neighbours which are similarly popu-
lated. This allows us to probe the speed-up from vectorisation in
all the relevant geometrical configurations, and is representative of
the workload in actual production runs using SWIFT. test27cells is
found in the tests directory relative to the root directory of SWIFT.

A.3 Installation

Once the code is downloaded from the GitLab repository, it can be
configured and built for the host architecture using:

$ ./autogen.sh
$ ./configure
$ make -j 6

The configure script should auto-detect which platform the
code needs to be compiled for. The benchmark is then built with:

$ cd tests
$ make test27cells

This will compile the code with vectorisation enabled by default,
to obtain timing results for a serial run the code can be configured
via:

$ ./autogen.sh

$ ./configure --disable-vec
$ make -j 6

$ cd tests

$ make test27cells
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A.4 Experiment workflow
The benchmark can be run using these commands:

$ cd tests
$ ./test27cells -n 6 -r 10000 -h 1.2348 -d 0.1 -v 1

Each command line argument, -n -r -h -d -v, changes the
number of particles in each dimension of the box; the number
of runs; sets the smoothing length of the particles; how much to
perturb the particle positions and which velocity field to set.

A.5 Evaluation and expected result

After running the benchmark the timing results should be output
to the terminal. The line containing "SWIFT calculation took”
displays the total time taken, measured in clock ticks, averaged
over the number of runs, which is specified by -r. The time can be
converted to seconds by dividing it by the clock frequency of the
processor that the benchmark was ran on. The benchmark can be
run with vectorisation disabled to obtain a relative speed up due to
the optimisations described in the poster.
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