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In Short
• The goal of this project is to develop a highly
scalable shortest-path program for the Graph500
benchmark. In his way, the project should also
lay the foundation for further applications on very
large-scale graphs by using HPC systems.

each edge. The first kernel constructs an
undirected graph in a format usable by
all subsequent kernels. No subsequent
modifications are permitted to benefit specific kernels. The second kernel performs
a breadth-first search of the graph. The
third kernel performs multiple single-source
shortest-path computations on the graph.
All three kernels are timed.
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ble to reach the top of the Graph500 Benchmark 2
within the next year.
The Graph500 benchmark was designed to measure a computer system’s performance for applications that require irregular memory and network
access patterns, such as large-scale graph analysis. Following its announcement in June 2010,
the Graph500 list was released in November 2010,
and since it has been updated semiannually. The
Graph500 benchmark measures the supercomputer’s performance by executing a breadth-first
search (BFS) for Benchmark 1 (“Search”) and performing a single source shortest-paths (SSSP) for
Benchmark 2 (“Shortest-Path”) in terms of traversed
edges per second (TEPS). The benchmark performs
the following steps:
1. Generate the edge list.
2. Construct a graph from the edge list (timed,
Kernel 1).
3. Randomly sample 64 unique search keys with
degree at least one, not counting self-loops.
4. For each search key:
a) Compute the parent array(timed, Kernel
2).
b) Validate that the parent array is a correct
BFS search tree for the given search tree.
5. For each search key:
a) Compute the parent array and the distance
array(timed, Kernel 3).
b) Validate hat the parent array/distance vector is a correct SSSP search tree with
shortest-paths for the give search tree.
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6. Compute and output performance information.
Here, Kernel 1 (graph construction), Kernel 2 (BFS),
and Kernel 3 (SSSP) can be provided by each participant. This gives the freedom to develop programs
specialized to the Supercomputer used. Only the
sections marked as timed are included in the performance information.
From 2014 to 2021, Katsuki Fujisawa’s team held
the top position at the Graph500 Benchmark 1
(“BFS”) by utilizing systems such as K [5] and Fugaku [6,7]. We tuned the BFS package to Lisa and
attended the Graph500 competition in June 2021.
Lisa is now on the 7th position in the list. This fact Project Partners
shows that the benchmark is not only about hard- Kyushu University, RIKEN-RCCS
ware, but also that the employed Kernel programs
are very important. Unfortunately, we currently do Funding
not have a Kernel 2 program (SSSP) available. However, we hope that this project will repeat the success BMBF Research Campus MODAL
story for the BFS Graph500 competition also for its
SSSP counterpart.
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