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Cache line affected

Read a
Tick 3
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T l 1. Read b in L1, miss

Cache line affected

Tick 6
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Cache line affected

Read a
Tick 7
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Cache line affected

Write b
Tick 8
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Cache line affected

Read c
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Cache line affected

Write a
Tick 14
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Cache line affected
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Cache line affected

Read c (cont’d)
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Read c (cont’d)

Cache line affected

Tick 20
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Cache line affected

Tick 22
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Cache line affected
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Cache line affected

Write ¢
Tick 25
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Read e (cont'd)
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Cache line affected
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Read e (cont'd)
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Tick
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Read e (cont'd)
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Tick
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Cache line affected
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Tick 30
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Read f (cont'd)
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Tick
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Read f (cont’d)
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Cache line affected

Tick
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Cache line affected

Read b (cont'd)

Tick 35
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|
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Cache line affected

Read b (cont'd)

Tick 34

L1, L2, L3 miss
______________________________ 1 - -
D s e om ! L3 Back Invalidation L2
i[30] 1] 0] e=50 |[3a]1]o0] f=e0 |, " L2 Evict dirty data to L3
e ! L3 Evict dirty data to memory
e |
I LRU Valid Dirty Data LRU Valid Dirty Data LRU Valid Dirty Data I
'[33[0] o] oc=31 |[28[1]0] e=50 |[s2]1]o0] f=60 |}-2Cw
b oo o o o e o e e e e o e e e o e e mm e Em o e o e Em e e o e e e o e e e e e e 4
1
I LRU Valid Dirty Data LRU Valid Dirty Data LRU Valid Dirty Data LRU Valid Dirty Data
i[20[ 1 [ 1] a=n_ |[28]1]0] e=50 |[35]0]0] c=a1 J[31]1]0o] rf=e0 ]! 2"
e

. ) LRU  Vald Dty
l 8. L3 write dirty data back to Memory o | ; 7 Iy |
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Cache line affected

Read b LRU Valid Dirty pat TICk 38
T 171 0| d=40 |
13. Return b = 22
ittt il 1 11. Drop not dirty data L1. L2. L3 miss
: LRU Valid Dirty Data LRU Valid Dirty Data 1 L3,B ’ k I I.d t. L2
L1 (2-
[38] 1 Jo] b-22 |[3a[1]0] f=e0 |, " ack invalidation
e e e e - - - I L2 Evict dirty data to L3
12. Fetch cache line to L1 T L3 Evict dirty data to memory
e ettty |
1 LRU Valid Dirty Data LRU Valid Dirty Data LRU Valid Dirty Data 1
L2 (3-
'[37] 1 Jo] b-=22 |[28]1]0] e=50 |[s2]1]o0] f=60 |}-2C"
b oo o o o e o e e e e e e e e mm e e e e e e mm e Em Em e Em Em m e e e e mm Em Em Em Em e Em e e = e J
10. Fetch cache line to L2 T
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1 L3 (4-
2011 ] a=t1 | [28] 1o e=50 3] 1[0 b=22 J[31]1]0] rf=e0 ]!
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9. Fetch cache line to L3 T
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: I
l a=10 b=22 || c=31 || d=40 || e=50 || f=60 | Memory
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Read d (cont'd)

l 1. Read d in L1, miss

Cache line affected

Valid Dirty

| {20 1| 0| e=50

| [s2] 1] 0]

Tick 38

L1, L2, L3 miss
L3 Evict dirty data to memory

1 LRU Valid Dirty
(37| 1[0 ]| b=22
I LRU Valid Dirty
[20]o0 o] a-n

| 136 1|0 | 31|10 =60 |




Read d

11. Return d =40 T

Cache line affected

Tick
L1, L2, L3 miss

41

______________________________ .
: LRU  Vald  Dirty pata LRU  Valid  Dirty pae : L1 (2-way) L3 EViCt dirty data tO memory
(381 ]0o] b=2 ||41]1]o0 d=40 |
| o o o e e e e e o e e e e e e e 1 LRU Valid Dirty Data

10. Fetch cache line to L1 T 9- Drop not W“ = | 1 | 0 | f=60 |
e sttt |
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8. Fetch cache line to L2 T 7. Drop not dirty data | 29 | 1 | 0 | e =50 |
T
i[39[ 1 [o] d=20 |[28] 1] 0] e=50 |[36]1]0] b=22 |[31]1]0] f=60 |:L3(4'Way)
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6. Fetch cache line to L3 T
1
|
l a=11_ || b=22 || c=31 d =40 e=50 || =60 | Memory
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