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Abstract

A general-purpose processor’s instruction set is fixed and hence the choice left for performance optimization is of code optimization through compilers. Compared to ASICs, which have optimized but fixed architecture; Application Specific Instruction set Processors (ASIPs) combine flexibility of general-purpose processors and with high performance of ASICs. Given a class of applications, architecture of an ASIP can be optimized in tune with the characteristics of the applications, Fritts, J., Wolf, W. and Liu, B. (1999). In our work, we have explored the architecture tuning of an ILP based processor for video motion estimation application. In a typical MPEG-4 system, video encoder requires significantly higher computational power than decoder. Moreover, motion estimation tool of a video encoder, consumes highest computational power among MPEG tools. Obviously, the performance and the power consumption of a motion estimation tool are crucial to any MPEG tool. In order to explore the tuning of the ILP processor architecture, we have chosen two different motion estimation algorithms as benchmarks. These algorithms are- (i) full search algorithm and (ii) fast logarithmic search algorithm with total search steps complexity of ( N2) and O(log2N), respectively; where N is maximum of (H,V). H and V are width and height, respectively, of a video frame. We use sum-of-absolute-difference (SAD) based cost function. As the motion estimation algorithm consists of relatively simple arithmetic operations, but huge amount of memory accesses, the optimization of memory accesses is the first priority. The ways it can be achieved in one or more of the following ways- (i) increasing register file size, (ii) increasing number of register files, (iii) varying cache block size, (iv) multiple issue versus single issue, (v) Functional unit type, and (vi) Data path latency for consecutive instruction execution etc. Special data path for computation of SAD would decrease local memory accesses, which e.g. may comprise of an “absolute” finding unit and a multiply-and-accumulate (MAC) unit. The performance monitoring tool in “Trimaran” (Hewlett Packard’s pulic domain tool) provides following counts- (a) instructions per cycle, (b) register use frequency, (c) functional unit utilization, and memory utilization. With suitable weightage attached to these parameters, an equation among these provides a basis for the performance comparison.
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e With decrease in Register file size the
programs spilled more into memory
e Increase in register file size beyond a

critical value does not affect the
performance of a processor
e A processor with a huge register file
does not increase the performance
e Processor with SAD related data path
is performs better
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Conclusions

e The performance of the processor
depends to a limited extent on the
register file size

* Need for specialized data path for a
particular application, like SAD

e Memory requirements
- Near to data path (Cache)
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