Organizacao de Computadores

Hierarquia de Memarias
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Memoria

* Acesso por palavra

Controlador de
memoria

Programas séo
armazenados aqui

Memoria secundaria
Memoria primaria Processador (discos rigidos, CDs, etc)

(RAM)



Memorias

e Custo da memoria

 Aumenta de acordo com a quantidade
e Aumenta muito mais de acordo com a velocidade

e E melhor ter um computador:

« Com uma memoaria peguena e muito rapida?
« Com uma memodria grande e lenta?



Memorias

« Solucao hibrida
« O computador tem varios tipos de memarias

« Cada tipo tem caracteristicas especiais a
serem aplicadas a cada caso



Memorias

Registradores

e Junto do processador
« Rapido

Cache

* Dentro ou fora do chip
e L1L2L3

Principal

« RAM
Secundaria
* Discos



Memorias

Dados que sao usados mais frequentemente
orecisam estar em memorias rapidas

Dados que sao usados menos freguentemente
nodem estar em memaorias mais lentas




Hierarguia de memoria

Tempo de Acesso $$55%

1ns a 2ns

3ns a 10ns

Custo

10s a 3m
Capacidade



Registradores

A memoria mais proxima do processador
Minima capacidade de armazenamento
Conjuntos de dezenas de palavras
 Banco de registradores

Dividido em tipos:

» Registradores de proposito geral
» Registradores de controle



Intel 8086

* Proposito Geral * Controle

- AX e CS
- BX . DS
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Pentium x |7 Quad Core

. 3 milhdes de e 820 milhdes de
transistores | transistores




Trace Cache Access,
next Address Predict

Trace Cache Branch Prediction
Table (BTB), 1024 entries.

Return Stacks (4 x16 entries)

Trace Cache next IP's (4x)

Instruction Decoder

Up to 4 decoded uOps/cycle
(from max. one x86 instr/cycle)
Instructions with more than four
are handled by Micro Sequencer

Raw Instruction Bytes in

Data TLB, 64 entry fully
associative, between threads
dual ported (for loads and stores)

Front End Branch Predicti

Tables (BTB), shared, 4096
entries in total

Instruction TLB's 128 entr

fully associative for 4k and 4M
pages. In: Virtual address [47:12]
Out: Physical address [39:12] +
2 page level bits

Instruction Fetch
from L2 cache and
Branch Prediction

Front Side Bus Inter-

face, 533..800 MHz

Intel Pentium 5 Prescott

Instruction Trace Cache

Trace Cache
Fill Buffers

Micro code Sequencer
Micro code Flash & ROM

Execution Pipeline Start

uOp Queuc

Register Alias Tables
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(13) Databus multiplexing
(14) Cache Line Read / Write Transferbuffers and
256 bit wide bus to and from L2 cache

e e cas

(11) ROB Reorder Buffer 4x64 ent
(12) 16 kByte Level 1 Data cache
four way set associative. IR/IW

Register Alias History Tables (4x128)

Buffer Allocation &
Register Rename

Instruction Queue (for less critical
fields of the uOps )

General Instruction Address Que
Memory Instruction Address Queue
(queues register entries and latency
fields of the uOps for scheduling)

Op Schedulers

Parallel (Matrix) Scheduler

for the two double pumped ALU's
General Floating Point a

Slow Integer Scheduler:

(8x8 dependency matrix)

FP Move Scheduler:
(8x8 dependency matrix)

Load / Store Linear Addres:
Collision History Table

Load / Store uOp Scheduler:
(8x8 dependency matrix)

FP, MMX, SSE1..3

Floating Point, MMX, 551
Renamed Register File
256 entries of 128 bit.

Integer Execution Core

(0

2

3)

)
(5)
(6)
)]
(8)
)

uOp Dispatch unit & Replay Butic
Dispatches up to 6 uOps / cycle
Integer Renamed Register File

256 entries of 32 bit (+ 6 status flags)
12 read ports and six write ports
Databus switch & Bypasses to and
from the Integer Register File.
Flags, Write Back

Double Pumped ALU 0

Double Pumped ALU |

Load Address Generator Unit
Store Address Generator Unit
Load Buffer ( 96 entries )

(10) Store Buffer ( 48 entries )



Atividade

* Buscar a configuracao de 3 computadores
« Com 0 preco e a especificacao do hardware
e 3 computadores de preco diferente
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