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Abstract

Single-ISA heterogeneous multi-core processor architecture which is
composed of diverse cores, cache systems, and share bus system is promis-
ing technique to achieve higher energy efficiency. However, because a de-
signer must design and verify each of cores, caches and shared bus system
of heterogeneous multi-core processor (HMP), an effort of implementing
HMP is multiplied by the number of kinds of each of component. This
limits an amount of microarchitectural diversity of commercial or research
products which can be practically implemented due to a limitation of a
resource and time to implement.

In order to reduce the efforts, many researches have focused on de-
sign automation technology. Then, we proposes FabHetero which is an
automatic generation toolset of HMP. However, the current FabHetero
does not have a cache coherency mechanism. Therefore, this study im-
plements a cache coherency logic on FabHetero for developing it. Never-
theless, generating of shared bus interconnection with supporting cache
coherency mechanism of HMP is one of the major challenge to implement
an automatic generation system of HMP. As a reason for this, a bus sys-
tem of HMP have to resolve differences of connecting elements caused
by micro-architectural differences of each core and cache. In addition, a
number of this differences increases exponentially along with a number of
connecting elements or modification of specification. And then, a number
of combination is too enormous to support all of cases. This is a barrier
to develop and reserach of HMP and its design tool.

In this study, to the barrier, this paper proposes a framework which
shows a implementation strategy or policy of cache coherent system and
bus system under HMP environment for making efficiency of developing
an automation design tool and implementing a HMP.

As the first step to develop and verify this framework, this papr also
implemented an automatic generating system of snoop-based intercon-
nection using FabHetero ported to ARM AMBA4 and ACE protocol.

In the result, this study succeeds to reduce about 22% redundant HDL
codes of HMP generated by FabHetero, and therefore, this study can re-



duce implementation effort about 2 to 4 man-month out of developing en-
tire multi-core processor. In addition, this study verify the implemented
system correctly works on SPEC2000INT benchmarks.
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