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Why Distributed Storage?




(Popular) Example: RAID
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Storage failures
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Distributed Storage




Distributed Storage model
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Write<v>* X A Read ()

read()
return(x)

write(v)
X =V,
return(ok)
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Distributed Storage goals

& [ 4 &
— . & /
+ /
0 (1 (
5
( 4 (5 6 ( mm




This lecture
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This lecture - Goals
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A simple storage [ABD95]
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Review: ABD Write

Vs !




Review: ABD Read
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MWMR ABD
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MWMR ABD
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MWMR ABD (illustration)
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ABD and Byzantine failures

& 0] # O %

8 &
G

6 e &
<

6 & /
G 3
< 3




Outline

)737 0 *

O %




Byzantine base object failures
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Lower bound sketch [MADOZ2]
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Byzantine base object failures

"HO Y%
# &
2 ( K7 @PL
O & & I
O
- ; /
6 /

= & & /




MWMR ABD with digital signatures
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MWMR ABD with digital signatures
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Digital signatures




Byzantine world without
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SBQ-L algorithm [MADOZ2]
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SBQ-L Write
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SBQ-L Write




SBQ-L Read
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SBQ-L Summary
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SBQ-L Issues
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Non-skipping timestamps
KO >:L

( # +Ist # #

%N 4 % +1

D (N8 2+




Outline

)737 O\
0 Y
0 Y

1




Goals
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Poisonous writes
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Poisonous writes solutions
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Poisonous writes (cnt’d)
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Byzantine readers

& ( &
OA 4
19
> & O
# (+ # #
1) x
508




Outline

)b J >*
O % : )b N >*
O %
)
< §
8

%?




& & fast .* /

< %

=% 6 . (&l (& " &
IO8P52%( Q—Q12%( Q3 2+( TN
0 \& IQ—Q12%( Q3 2+N




Worst-case latency
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Write lower bound [ACKMO0A4]
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Write lower bound (sketch)
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Read lower bound [GVO06]
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Read lower bound (sketch)
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Common case optimizations
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Storage blowup
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Minimizing Storage blowup
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Summary
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Summary (cont’d)
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Reliable broadcast definition

—(sumphfied)
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write (10)

—

write (20)
e ————————————————————————————————————————————————————————————

read()="??
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write (10)
-—
write (20)

______________4'.____________________>

read () =20
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write (20)

_______________*'.____________________;

read()=10
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write (10) write (20)
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