Lecture 16: Caches (3)

(CPEG323: Intra. to Computer System Engineering)
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= Assuming a direct-mapped, write-through cache
with 16 KB of data and 4-word blocks, how divide
a 32-bit byte address to access a cache?
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= Assuming & direct-mapped, write-through cache

with 16 KB of data and 4-word blocks, how divide

& 32-bit byte address to access s cache?
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Four important questions
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Writing to a cache
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Write-through caches
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Write-back caches
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Finishing the write back
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Question

How many total bits are required for that cache?
(Round to nearest Kbits)

— Direct-mapped, write-through, 16 KBytes of data,
4-ward (15 Byte) blocks, 32-bit address

— Tag «1E bits» | Index «10 bits» | Block Cffset <4 bitss

A& red] 15 Kmoits E pink] 139 Kbits
B arange] 1B Kbits F blu=] 14E Khits
Cgree=n) 123 Kbits G purple] 147 Kbits
Dwsllowd 155 Kbiis H teal) 148 Khits

Ircan  F IETy T Doz e s
. e et
e (] o] o 5 —_~ Pl T
[
Answer

= How many total bits are required for that cache?
(Found to nearest Kbits)

— Darect-mapped, write-through, 16 KBytes of data,
d-ward [18 Byte] blodks, 32-bit address
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Write misses
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Write around caches (a.k.a. write-
no-allocate)
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Allocate on write
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Which is it?
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Real Designs

First Observations
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Comparing cache organizations

= Like many architectural features, caches are evalusted
experimentally.
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= The graphs on the next few slides illstrate the simuiated miss
rates for several different cache designs.
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Associativity tradeoffs and miss rates
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