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Need cache models for recent, high-performance replacement policies
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Requests: A A B C B D B C…

A A D

B B B B

C C CO

P Hit

Miss

P

P

O

P

P

P

P

O

Time C
a
ch

e 
co

n
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n
ts

3 1 1 2 3 4 1 2

2 3 4 1 2 1 2 1

1 2 3 4 1 2 3 4
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Ages 𝑃𝐴 𝑎

Hits 𝑃𝐻 𝑎 Evictions 𝑃𝐸 𝑎

“Depends on”
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Requests: A A B C B D B C…

A A D

B B B B

C C C

1 2 3 4

Hits 1 2 − 3

Evictions − − 1 1

Ages 8 7 5 4

O

P Hit

Miss

P

P

O

P

P

P

P

O

Time C
a
ch

e 
co

n
te

n
ts

1 2 3 4

Hits 1/8 2/8 − 3/8

Evictions − − 1/8 1/8

Ages 8/24 7/24 5/24 4/24

Together

sum to 1
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Hit rate = 3/4

3 1 1 2 3 4 1 2

2 3 4 1 2 1 2 1

1 2 3 4 1 2 3 4



1 2 3 4 5

Hits 1 2 − 3 −

Evictions − − 1 1 −

Ages 8 7 5 4 0

13



14



15

Age

Hit

Can’t be evicted
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Solve through iteration!

(see paper)

𝑃𝐸 𝑎 = 𝑃 miss ×
𝑃𝐴 𝑎

𝑃rank 𝑅 𝑎
×
𝑃 rank < 𝑅 𝑎 + Δ𝑟 𝑊 − 𝑃 rank < 𝑅 𝑎 𝑊

Δ𝑟
𝑃𝐸(𝑎) = 𝑃 miss × (𝑃 𝐴 < 𝑎 + 1 𝑊 − 𝑃 𝐴 < 𝑎 𝑊)
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UCP + LRU

UCP + IRGD

LRU
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