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Low-Cost Implementation of the MIMD Core
For a Runtime Mode Switching SIMD/MIMD processor

Shohei NOMOTO Shorin KYO Takuya KOGA  Shinichiro OKAZAKI
NEC System IP Core Research Laboratories, 1753 Shimonumabe Nakahara
Kawasaki, Kanagawa 211-8666, Japan

Safety systems that use image recognition are starting to be used commercially in cars. Because such
systems must perform real-time image recognition in a car environment that imposes severe heat design
requirements, the image recognition processor has to realize both high operation performance and low
power consumption. Moreover, in order to support increasingly complex image recognition algorithms, the
system must support various granularity of parallelism as well as achieve high cost performance. Against
this backdrop, the authors have been working on the development of a system that achieves low cost, high
performance, and low power consumption through the use of a highly parallel SIMD processor, as well as
flexible parallelism through the use of a MIMD processor. This paper proposes and evaluates a method for
realizing a MIMD core that combines multiple processing elements (PE), with particular focus on the circuit
resources reuse of the PEs of the SIMD processor Concretely, a three—pronged approach was employed: 1)
organizing of a cache mechanism using the memories and register files of PEs, 2) sharing the data paths
between the SIMD and MIMD cores, and 3) realizing a floating point path by using the execution units of the
PEs. Through this approach, the additional footprint cost required for the realization of a dynamically
switched SIMD/MIMD processor was successfully reduced to approximately 10% of the total circuit area of
the MIMD core. This demonstrates the feasibility of highly competitive image recognition processors that
combine low cost, high performance, low power consumption, and flexibility.
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X PE=Processing Element, CP=Controll Processor
P$=Instruction Cache, D$=Data Cache,

FPU=Floating Point Unit
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XIFU=Instruction Fetch Unit, IDU=Instruction Decode Unit
FPC=Floating Point Controller, PS$C=Program Cache Controller

D$C=Data Cache Controller
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XIFU=Instruction Fetch Unit, P$C=Program Cache Controller,
D$C=Data Cache Controller, MIMD-L/S=Load/Store Unit for MIMD,
FPC=Floating Point Controller, PE-L/S=Load/Store Unit for SIMD,
IDU=Instruction Decode Unit
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