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To increase the memory efficiency in physical servers is a significant concern in the virtual environment.
When similar web application service runs in each guest VM, many string data with the same values are
created in every guest VMs. These duplicated string data are redundant from the viewpoint of memory
efficiency in the host OS. To solve this problem, we devised String Deduplication to reduce the duplication
of string values found in one JVM and across JVMs in guest VMs. For deduplicating the strings inside JVM,
our StringProfiler tool collects the calling contexts for the allocations of string objects during a trial program
run. It determines which calling contexts created duplicated string values, and it suggests which calling
contexts should be optimized. StringProfiler also generates the optimized code samples. By applying these
optimized codes to the base code by developers, the actual deduplication can be enabled. For deduplicating
the strings that are found across JVMs in the guest VMs, StringProfiler also generates a DLL including
common strings that are created among the JVMs in guest VMs. Since the string DLL includes String and
char [| objects as the same memory format in the Java heap, these objects can be used immediately after
JVM maps the DLL into the memory. To avoid the performance degradation for looking up a string from the
DLL, our StringProfiler generates the code that is specialized for an efficient lookup mechanism. This paper
also evaluates our approach by using actual Java applications. Our prototype implementation achieved 7%
to 12% reduction in the total size of the objects allocated over the lifetime of the Apache DayTrader and
the DaCapo benchmark suite. In addition, we observed a performance improvement when using DayTrader
benchmark running on three guest VMs in a KVM host machine.
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