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= Redundant disk stores parity
e 5,579*’ = Read access
_ Read all disks
fearD2 9::9 Write access
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= On failure ’ * * *
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= Read access
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= On failure
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RAID 4: Block-Interleaved Parity

N + 1 disks ] like RATD3

= Data striped across N disks at block level

= Redundant disk stores parity for a group of blocks

= Read access
["Read only the disk holding the required block
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RAID 4: Nag\ve vs. Optimized Write
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« Write access

Just read disk containing modified block, and parity disk
Calculate new parity, update data disk and parity disk

= On failure
Use parity to reconstruct missing data

Not widely used
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RAID 5: Distributed Parity ~mx>f>v”“*“‘ °n AT
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N + 1 dlSkS e Gc&ﬂk\/ P ene d*‘b\L
= Like RAID 4, but parity blocks distributed across disks
Avoids parity disk being a bottleneck

Widely used - ‘ j((x‘\ﬂ:f §
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| RAID6: P +Q Redundancy sme es 2aps
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= Like RAID 5, but two lots of parity oL waamf alzo st ¥er
= Greater fault tolerance through more redundancy 3_,
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/ / Multiple RAID

T Multiple RAID

= More advanced systems give similar fault tolerance with better
' performance

= Example RAID 51

RAID 51 - [ AT( D5 + //‘L D1
RAID 1

RATD 1 de do weplicudion

wtking o s S o \ene -(ﬁ*,J N

Disk 0 Oisk 1 Disk 2 Disk3  Disk4  Disk 5
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(Distnbuted block-

= Too bad if the building meneaeo s SR

Widely used
burns down! RAID 6 = = =

(P + Q redundancyy | | i |
Recently popular
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Virtual Machines
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Virtual Machine Monitor

§

eI N

W/
Maps virtual resources to physical resources-)_'j . L“(."_,‘“ o f b
Memory, I/O devices, CPUs oy R
Guest code runs on native machine in user mode
= Traps to VMM on privileged instructions and access to
protected resources
Guest OS may be different from host OS
VMM handles real I/O devices
= Emulates generic virtual I/0O devices for guest
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