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Abstract In this paper, we propose a new directory element called the segment directory, which
is a hybrid of the full nﬁap vector and the pointer. It can be used in place of the pointer in most
pointer—based directory schemes to improve directory storage efficiency: a segment directory element
can point to several processors with almost the same number of bits as the pointer which can point
to only one. In this paper, the segment directory is applied to four of the limited directory schemes,
and performance improvement is then evaluated. The segment directory eliminates directory overflows
by up to 71 % and reduces the traffic amount, the occupancy of directory controllers, and the latency
“of memory accesses. Therefore it can reduce the overall execution time of all the workloads run on
the four schemes. Moreover, the segment directory does not introduce additional hardware overhead
and protocol complexity.
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