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Intel’s dual-socket quad-core Clovertown system, with three configurations of
1, 2, and 4 JVMs. For a single JVM, lock contention was observed on more

than 6 cores in both systems. For multiple JVMs, 2 JVMs achieved the high-
D D D D D D D D D D D D D D est throughput on Niagara, while 4 JVMs achieved the highest throughput on
Clovertown. We investigated the micro-architectural performance data, and we
SAP Java D D D D D D D D D D D D D concluded that this is because Niagara comes with smaller caches and TLB,
|:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| whereas Clovertown comes with larger caches and TLB. To achieve better scal-

ability on Niagara, the application must be more scalable with a single JVM.
‘We confirmed this by reducing lock contention using a Java concurrent library.
As a result, we obtained a 15% performance gain on Niagara, and the through-

o o o oft o o o ogft oo oooft put scaled almost linearly.
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To improve scalability of Java application servers, multiple JVM instances
are often used on a single machine in production environments. In this paper,
we studied scalability of a Java application server, SAP EP-ESS benchmark, +1 00 IBMOOOOOOO
on the two multicore systems, Sun’s single-socket 8-core Niagara system and IBM Tokyo Research Laboratory
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