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[57] ABSTRACT

A multidimensional systolic array processor uses a mul-
tidimensional array of systolically coupled processing
elements to perform matrix-vector multiplication of
matrix and vector signal sets. A two-dimensional array
uses a P X Q matrix (P rows and Q columns) of process-
ing elements which are coupled to systolically process
the signals, e.g. via multiplication and accumulation.
The processing elements are coupled both row-to-row
and column-to-column for pipeline processing within
each row and each column, i.e. multidimensional pipe-
lining, thereby increasing processing parallelism and
speed. Interconnectivity of the processing elements is
minimized by forming separate column and row signal
subsets of the vector signal set which are coupled simul-
taneously to each processing element in the first row
and first column, respectively. Size of the processing
elements is minimized by reducing local storage of ma-
trix signal subsets within each processing element. Sepa-
rate column and row signal subsets of the matrix signal
set are formed and coupled into each processing ele-
ment of the first row and first column, respectively. As
the matrix column and row signal subsets are systoli-
cally processed and transferred row-to-row and co-
lumn-to-column, respectively, each signal subset is re-
duced in size by one signal, thereby requiring the trans-
fer and temporary local storage of successively smaller
matrix signal subsets. A three-dimensional processor
uses a PXQXT array (T planes of P rows and Q col-
umns) of processing elements which are coupled plane-
to-plane-to-plane.

m/Architecture for Aritificial Neural Networks,”
IEEE Magazine, Feb. 1989, pp. 2505-2508. 45 Claims, 18 Drawing Sheets
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