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Hierarquia de Memoria
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Size: 500 bytes 64 KB 512 MB 100 GB
Speed: 0.25ns 1ns 100 ns 5ms
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Evolucdo de desempenho
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Tipos de cache

Fully associative: Direct mapped: Set associative:
block 12 can go block 12 can go block 12 can go
anywhere only into block 4 anywhere in set O
(12 mod 8) (12 mod 4)
Block 01234567 Block O1 234567 Block 01234567
no. no. no.

Cache
Set Set Set Set
o 1 2 3
Block frame address
Block 11411491111 22280:23232 553833
no. 012345678901 234567890123456789O01
Memory
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Cache tag/index

Block address Block

Tag
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Aumentando BW meroria

(a) One-word-wide
memory organization

(b) Wide memory organization

(c) Interleaved
memory organization
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Memoria virtual
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Paginacéo x segmentacao

Code Data

Paging

Segmentation
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Traducédo de enderecos

Virtual address

Virtual page number

Page offset
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TLB - translation lookaside buffer

Address  Virtual page Page

space number number offset
<8> <35> <13>
<8> <4><1> <35> <31>
@ ASN Prot V Tag Physical address

YY YY VY VY

AJ

(Low-order 13 bits
ok <13> of address)
£ > 44- or

/
@)~ 128:1 mux . 31 0ross (A)  41-bit
t » physical

(High-order 31/28 bits of address) address
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TLB hit & cache hit/miss

I Virtual address <64> |

!
|

I Virtual page number <51=> | Page offset <13>
I TLB tag compare address <43> | TLB index <8> | | L1 cache index <7> | Block offset <6> |
To CPU

L1 data <512>

TLB data <28> L1 cache tag <43>

TLB tag <43>

| L1 tag compare address <28>

v A
| Physical address <41> |

A4 ) 4
L2 cache index <16=>| Block offset <6> |

A4
| L2 tag compare address <19>

To CPU

L2 data <512>

L2 cache tag <19>

To L1 cache or CPU
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