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Semester I 2007/2008

Intro

ÅKeterbatasan kecepatan cahaya

ÅPerkembangan teknologi jaringan

Åmultiprocessor
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Sistem Multiprosesor
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Sistem multiprosesor

ÅShared memory model

ÅMessage-passing multiprocessor

ÅWide area distributed systems
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Multiprosesor

ÅSebuah sistem komputer yang terdiri atas dua

atau lebih prosesor yang dapat mengakses

memori bersama

ÅUMA: Uniform Memory Access

ÅNUMA: Non Uniform Memory Access

ÅSMP: Symmetric Multiprocessing

ÅMulti-core CPU: beberapa core dalam sebuah

chip CPU
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Arsitektur multiprosesor
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Arsitektur multiprosesor: crossbar 

switch
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Arsitektur multiprosesor: multistage 

switching network
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Arsitektur multiprosesor: multistage 

switching network
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Arsitektur multiprosesor: NUMA

NUMA Multiprocessor Characteristics

1. Single address space visible to all CPUs

2. Access to remote memory via commands

- LOAD

- STORE

3. Access to remote memory slower than to local

NC NUMA: Noncoherent cache NUMA

CC NUMA: Coherent cache NUMA
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Arsitektur Multiprosesor: NUMA
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(a) 256-node directory based multiprocessor

(b) Fields of 32-bit memory address

(c) Directory at node 36

Multiprosesor OS
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Each CPU has its own operating system
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Multiprosesor OS
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Master-Slave multiprocessors

Bus

Multiprosesor OS
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ÅSymmetric Multiprocessors
ïSMP multiprocessor model

Bus
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Synchronization
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TSL instruction can fail if bus cannot be locked

synchronization
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Multiple locks used to avoid cache thrashing


