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K % Hiroki Matsutani (1A %=42)

1= A Study on Low-Cost and Low-Power Network-on-Chip Architectures
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K % Hamid Noori

=2p'a=1= I An Architecture Framework for an Adaptive Extensible Processor
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e IR - (7R )

In this thesis, an architecture framework for an adaptive extensible processor is presented

in order to shorten time-to-market and improve cost-, performance- and energy-efficiency in
processor-based embedded systems while maintain the flexibility, programmability and binary
compatibility. We try to reach this goal by using instruction set customization. However, to
maintain flexibility a reconfigurable functional unit is employed instead of custom functional

units. In order to have a reconfigurable functional unit which can be widely used by custom

GPP Augmented HW

instructions generated for different domains of application, a systematic quantitative approach is
Connections from input ports to CRFU Input Ports

used for fixing its architecture and specifications (number of inputs, output, supported operations, pedlenr gogoooog
width, depth, and etc). The proposed RFU is based on a matrix of functional units (FUs). Two l” |f':| |f':| ﬁ':l ﬁ':l ['l:l |f':| Row1
techniques are proposed for generating custom instructions. In the first technique, custom u |:::| |:::| |:::| ["]
instructions are limited to one basic block. Using this architecture, performance is improved by up I'_"__I I:I I:I u
to 1.33, with an average improvement of 1.16, compared to a 4-issue in-order RISC processor. [::I [::I

In the second proposed approach we extend custom instructions over basic blocks, which are |‘,,‘Z,t§?mw‘£iﬂ [,I:l e hows

IR

referred as multi-exit custom instructions (MECIs). Multi-exit custom instructions are generated CRIU Output Parts

by linking hot basic blocks. Due to including branch instructions in the MECIs and the multi- Figure 1. Block diagram of the RFU and its
exit feature of them, the RFU also should support larger custom instructions and conditional integration with the base processor

execution. Experimental results show that MECIs enhance the performance by an average of 63%

compared to Cls limited to one basic block. This result was achieved by using 48% more hardware and 20% more configuration bits. Also, the
proposed architecture can reduce the energy consumption up to 89% and 40% in average. Fig. 1 illustrates the block diagram of the RFU and its
integration with the base processor.
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Low Power Design Method for Embedded Systems using VLIW Processor
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