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The results of the implementation and optimization of the real Level 2 BLAS
routines on the Cyber 205 vectorcomputer are presented. The Level 2 BLAS
routines perform three types of matrix-vector operations, viz., matrix-vector
multiplication, rank-1 and rank-2 updates, and solution of triangular systems of
equations. The performance of the routines varies between 60% and 80% of
the maximum Cyber 205 performance, for general matrices of order 500, and
for band matrices of order 30000 with 6 non-zero diagonals.

INTRODUCTION

A good compromise between portability and efficiency of numerical software
can be found in the LINPACK-Library ([1]), a library of numerical linear alge-
bra routines, which is available on many large scientific computers. In order to
optimize this library on a given machine, only a small core of routines which
perform basic operations on vectors, the so-called BLAS, has to be adapted to
the specific speed requirements of this machine. The remainder of this library,
written in portable ANSI Fortran 77, can be installed unchanged on the given
machine.

However, with the advent of supercomputers like the Cray 1 and the Cyber
205 one realized ([2]) that in order to get maximal performance on these
machines it is necessary to optimize on the matrix-vector level, rather than on
the vector-vector level. To that end, Dongarra et al. have proposed a set of
Extended BLAS or Level 2 BLAS routines ([2, 3]). This set performs three types
of matrix-vector operations, viz., matrix-vector multiplication, rank-1 and -2
updates and solution of triangular systems of equations. Four Fortran data
types of the matrices involved are defined, viz., REAL, DOUBLE PRECI-
SION, COMPLEX, and COMPLEX*16 or DOUBLE COMPLEX (if avail-
able).

We have optimized on a CDC Cyber 205 the real versions of the Extended
BLAS. With these routines we have obtained nearly (between 60% and 80% of
the) maximum performance of this machine with full matrices of order = 500.
The Cyber 205 optimized routines are available in the NUMVEC-Library and
the NUMVEC-Letter presents more information about this library ([5]).

In Section 2 of this paper we give a concise description of the Extended



