allel with computation. This optimization can be done only when permissible under data dependency constraints, but has signi�cant potential for blocked linear algebra codes.

8 Summary and Conclusions

We believe that this paper has described a promising direction in automatic generation of ef�cient parallel implementations of linear algebra programs. This new direction is made possible by recent advances in several research areas. Blocked programs in LAPACK, systolic algorithms for frequently used block operations, and the �ne-grain parallel architecture of iWarp are the important advances that paved the way for this research.

We have presented a data distribution scheme and discussed how it can be used to effectively implement blocked linear algebra algorithms on distributed memory machines. We have discussed several details of implementation and demonstrated that good performance can be achieved on iWarp using our methodology.

This is an ongoing research project and we are currently working on two main aspects of it. We are developing parallel implementations of several routines from LAPACK to demonstrate that the approach works for a variety of algorithms. We are also in the process of developing a tool for automatic parallelization of LAPACK routines on iWarp. We expect to report further on the project in future publications.

Refer ences

[1] M. Annaratone, E. Arnould, T. Gross, H. T. Kung, M. Lam, O. Menzilcioglu, and J. A. Webb. The Warp Computer: Architecture, Implementation, and Performance. IEEE Transactions on Computers, C-36 (12): 1523-1538, December 1987.

[2] S. Borkar, R. Cohn, G. Cox, S. Gleason, T. Gross, H. T.

Kung, M. Lam, B. Moore, C. Peterson, J. Pieper, L. Rankin, P. S. Tseng, J. Sutton, J. Urbanski, and J.Webb. iWarp: An integrated solution to high-speed parallel computing. In Proceedings of the Supercomputing Conference, pages 330--339, November 1988.

[3] S. Borkar, R. Cohn, G. Cox, T. Gross, H. T. Kung, M. Lam, M. Levine, B. Moore, W. Moore, C. Peterson, J. Susman, J. Sutton, J. Urbanski, and J.Webb, �Supporting systolic and memory communication in iWarp, in�Proceedings of the 17th Annual International Symposium on Computer Architecture, pages 70--81, Seattle, WA, May 1990.

[4] M. Dayde and I. Duff. Level 3 BLAS in LU Factorization on the CRAY-2, ETA-10P, and IBM3090-200/VF. The International Journal of Supercomputer Applications, 3(2):40--70, 1989.

[5] M. Dayde and I. Duff. Use of parallel level 3 BLAS in LU Factorization on three vector multiprocessors the Alliant FX/80, the CRAY2, and the IBM 3090 VF. In Proceedings