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The CAPS research group at the University of Murcia, in 

collaboration with the UART group at Uppsala University, has 

released the Splash-4 benchmark suite. Splash-4 comes with 

an impressive performance uplift and improves scalability with 

respect to its predecessors Splash-3 and Splash-2.

Its first appearance was as a poster at the IEEE International 

Symposium on Performance Analysis of Systems and Software 

(ISPASS 2021). A major update removing data-races was 

released at the 25th anniversary of the IEEE International 

Symposium on Workload Characterization (IISWC 2022).

The Splash-2 benchmark suite, among the many benchmark 

suites used, is a cornerstone in advancing knowledge for both 

academia and industry, with over 5,276 citations since it was 

published in 1995. Its successor, the Splash-3 benchmark suite, 

has gained over 100 citations since its appearance in 2016.

New instructions are constantly being added to hardware, and 

keeping up with those new features is a real challenge, especially 

while trying to maintain the same workloads and algorithms 

(for comparative purposes). In this environment, benchmark 

suites can misrepresent the performance characteristics of a 

system. They are not able to reflect the available features of 

the hardware, causing computer architects to overestimate or 

underestimate the impact of proposed techniques.

Splash-4 introduces modern programming techniques to 

improve scalability on contemporary hardware. On AMD’s EPYC 

7002P 64-core processor, Splash-4 reduces the normalized 

execution time by an average of 52% (see graph, below). The 

algorithms remain the same, therefore the revised applications 

with upgraded synchronization primitives maintain the same 

computational patterns as their previous versions.

This new release of the Splash benchmark suite removes a large 

chunk of the synchronization overhead, revealing previously 

hidden bottlenecks on the cores and opening the door for 

researchers to further improve their designs.

The Splash-4 release is the latest in a series of collaborations 

between the University of Murcia and Uppsala University. In 

addition to the Splash benchmark, previous joint research includes 

work on speculative execution security and cache coherence. 
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