
Be explicit


Get all of the assumptions out on the table.
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time, t 

failure rate, 
conditional 

h(t) 
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110 010


100 000 

111 011 

101 001
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bit P7 P6 P5 P4 P3 P2 P1 

Choose P1 so XOR of every other bit (P7 ⊕ P5 ⊕ P3 ⊕P1) is 0 ⊕ ⊕ ⊕ ⊕ 

Choose P2 so XOR of every other pair (P7 ⊕P6 ⊕P3 ⊕P2) is 0 ⊕ ⊕ ⊕ ⊕ 

Choose P4 so XOR of every other four (P7 ⊕P6 ⊕P5 ⊕P 4) is 0 ⊕ ⊕ ⊕ ⊕ 
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new sector


data 1 

data 2 

data 3 

data 4 

parity 

old sector 
data 1 

data 2 

data 3 

data 4 

parity
parity ⊕ old ⊕ new 
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Mission time, in units of MTTF
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5MR with 

5


Number 4


of 

replicas 3


still 2
working

correctly 1


0 

5MR with fail-fast
replicas fails 

5MR with
purging fails 

fail-vote fails 

time 

Principles of Computer System Design © Saltzer & Kaashoek 2009




procedure CAREFUL_GET (data, sector_number) 
for i from 1 to NTRIES do 
if FAIL_FAST_GET (data, sector_number) = OK then 
return OK 

return BAD 

procedure CAREFUL_PUT (data, sector_number) 
for i from 1 to NTRIES do 
if FAIL_FAST_PUT (data, sector_number) = OK then 
return OK 

return BAD 
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Avoid rarely used components


Deterioration and corruption accumulate unnoticed—until the next use. 

Principles of Computer System Design © Saltzer & Kaashoek 2009





