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Abstract

The CELL processor [1] jointly developed by Sony, Toshiba, and IBM provides a
great potential for scientific computing with a peak performance in single precision
of 204.8 Gflop/s. But, this performance is obtained with an SIMD processor which
uses single precision floating numbers with a rounding mode toward zero. The goal
of our work is to develop extended precision library for this architecture.

In this paper, we will study how to implement the double working precision library,
named double-single on the SPEs (Synergistic Processing Element) which are the
workhorse processors of the CELL. The approach is near from those used in [2] for
the quad-double precision arithmetic. Firstly, algorithms based on error free trans-
formations for the operators (+,−,×, /) are proposed for the rounding mode toward
zero. We also prove their exactitude and we provide error limits on the precision of
the double-single floating-point arithmetic.
The second part is devoted to the implementation on the SIMD processor by taking
into account advantages of the characteristics of the SPE processor, among which the
fully pipelined set of instructions in single precision and the FMA (Fused Multiply-
Add) operator are the most important. We have managed to implement the error-free
transformations very efficiently.

In the last part, the performance of our implementation are presented. Even though
the theoretic peak performance of the library is much less than the performance of
the double precision of the machine, which is about 2.7 Gflop/s in comparison with
the 14.4 Gflop/s of the double precision, the results of our test show that it is not
such that bad. When the 8 SPE are used to compute operations on very large vectors,
the performance of the double-single and the true double floating point number are
nearly equal.

In the future, with the same approach, we will promote our work to the quad-single
precision. The quad-double precision will be reached with the next CELL processor
which will provide a SIMD processor for double precision.
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