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Caching and Cache Hierarchy

…the problem is not technology, but economics.




Figure CACU1: On-chip cache (source: [Tanenbaum90])

Legend:

CAC—Cache and cache hierarchy.
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Figure CACU2: An associative cache with 1024 lines and 4-byte blocks
(source: [Tanenbaum90])

Legend: Self-explanatory.
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Figure CACU3: A set-associative cache with n entries per line (source: [Tanenbaum90])

Legend: Self-explanatory.
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Figure CACU4: A direct-mapped cache with 1024 4-byte lines and a 24-bit address
(source: [Tanenbaum90])

Legend: Self-explanatory.
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Using Pointers to Page Numbers

…to minimize tag size of on-chip caches.
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Figure CACS1: Structure of a cache line (source: [Seznec96])

Legend:

V—Valid bit.



Figure CACS2: Indirect-tagged VV cache; TLB serves as a PN-cache (source: [Seznec96])

Legend:

VV—Virtually indexed, virtually tagged;

PN—Page number.



Figure CACS3: Indirect-tagged VP cache with physical page numbers stored in the PN-cache
(source: [Seznec96])

Legend:

VP—Virtually indexed, physically tagged;

PN—Page number.



Figure CACS4: Indirect-tagged PP-cache (source: [Seznec96])

Legend:

PP—Physically indexed, physically tagged;

PN—Page number.
Reference:
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A Spatial/Temporal Split Data Cache   

Essence:

· Research in progress at the University of Belgrade;
in cooperation with a Sun Microsystems researcher

· Combining the best of the two data-type oriented cache subsystems:
hierarchy in the temporal part and prefetching in the spatial part

· The two cache subsystems can talk to each other at run time,
using the support from compile-time and profile-time

· Speedup of up to about 20%
for complexity reduction of about 50%
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