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Replication
- storage or Notes
- Storage : egg .

disk - RAID ( Redundant Array of
r RAID 1 : mirroring Inexpensive Disks)

⇐ Ted
( 2 copies on 2 disks)

THE RAIDS : striping with parity
stripe Ef÷¥.to#fttIEp...+, tolerates any single disk failure

Ft RAID f : double parity
tolerate 2 disk failures

Exists an
"authority " who knows (governs

"

state of universe "

- Replication of distributed Nodes 0 OX
-



Agreementorconsea.su#
- several Cn) nodes agreeing on one state (value)
- Permission ed or permissionless ( since 2008)
-permission ed : assumes well- defined

,

closed
group

of a nodes

- Permissionless : ( Bitcoin) proof- of- work - invest
- Crash failures vs Byzantine failures
- Many consistency models -

" How" consistent ?

- serialization : all modes agree on single history
- Eventual consistency : nodes disagree for awhile, buteventually dome to agreement



Patos - Leslie Lamport
AFI & clients - drive agreement - Proposers
**a
① & state nodes. - Acceptors
Yes Yes if A wants to tolerate f failures (fth),

must wait for at most n -f answers

ATI EIB#

88¥#
g

to reach agreement of only I value;
← ① 0 need a majority : n > 28 In > 2ft 'D
yes yes nose



Majoritarian consensus

A#*¥FieE3 - b propose IT , I

4%99! 039µs Alice wins

A B C no majority - no winner
trotted -
① ⑧ ⑤

yes -A yesB yes C

how do you known when causes reached ?
A each client has f n -f observations
&

eg .
if I got l yes , might have succeeded

O O O

tests nor yest if I got f yeses
,
might have faked

⇒
"

IIont know"

it got 0 yes, definitely failed
got ftl yes, " looks like

"suceeded



fundamental challenges
#tgair on failure
Be consistent with past attempts that might

have agreed.

-

I
.

Lock - step virtual time - steps ,
" ballot numbers "

①¥¥9
②B→#g
③¥¥#g
2. Need 2 -phase protocol



ihphases ( majority for each)

figure out if I case succeed
2 . figure - out if I did succeed

time - step reservation :
I

.

ask each server to reserves [prepare
") step for me

2
. ( if succeeds)
ask each server

to record proposal
- Bob reserve 2

,
record

A f latest highest prepared T

o:¥÷i÷
I
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