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A TLB-Unified Cache Management Scheme
Ken-1cur Suzuki,t Hiroak: KoBayasur® and Tapao NAkamMurat

This paper proposes the TLB-Unified Cache (TUC), which integrates the management
of a cache and a translation-lookaside buffer (TLB). In the TUC, a pointer to an entry
of the TLB is stored as a cache tag instead of an address. Therefore, cached data and its
address are indirectly related, and the space for cache tags is drastically reduced. This
paper also proposes Black and White Invalidation for the fast invalidation of the cache en-
tries pointing a missed TLB entry. Simulation results show that, in spite of the space sav-
ing, the TUC has the same performance in terms of cache miss ratio as conventional
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caches.
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Table 1 Cache management by consistency flags.

Flags
data status
TLB cache s
consistency | consistency cache valid
any any invalid — invalid
‘White White valid — valid
White Black valid — invalid
Black White valid - invalid
Black Black valid — valid
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