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Proposal of a Hardware Scheme
for Java Acceleration on Android Devices

Atsusar OnTa, ™ SHiNoBU Miwaf!
and HIRONORI NAKAJO'!

On Android devices, a Java application is compiled to a specific bytecode
called as Dalvik bytecode, then, the bytecode is executed on VM. Since the
execution on VM has large overhead, in case of Java bytecode, a hardware
acceleration is often used on mobile devices. On the other hand, acceleration
techniques for Dalvik bytecode have not been studied extensively because the
bytecode is launched recently. Therefore, we develop a Dalvik accelerator: a
hardware mechanism for Java acceleration on Android devices. Simple imple-
mentation of the accelerator causes large amount of memory accesses, because
every operands of a Dalvik bytecode exist in a main memory. Therefore, we
propose a mechanism of reducing memory accesses using physical registers.
This paper shows that the mechanism reduces large amount of memory access
instructions.
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Fig.6 Example of add-int instruction conversion.
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Fig.7 DRMT (Dalvik Register Map Table).
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Fig.8 Example of DRMT operations.
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Fig.9 The ratio of instructions issued by the decoder (in case where int type programs are
executed on a MIPS processor).
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Fig.11 The ratio of instructions issued by the decoder (in case where long type programs are

executed on a MIPS processor).
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Fig.12 The ratio of instructions issued by the decoder (in case where int type programs are

executed on an ARM processor).
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