
CSE 452

Distributed Systems

Vector Clocks

Linearizability



Clock Condition

If e1HBe2 then Clefte1rightClefte2right

The converse is false

If Clefte1rightClefte2right then e1HBe2



Vector Clock

assign timestamps to events

redefine timestamp vector of numbers

list of numbers

length
othodes in system

ith component is the highest dock value

you're heard about node i
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Vector clock alg
init every node

w I in its component

send timestamps on misgs

on recu take the man and add

to receiver's component

increment the node's romponent on localstep

Claim e HB ez iff VClefte1rightleqVLlefte2right
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Consistency Model

answers the question

what executions of a replicated

state machine are correct

executions bod
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one client

and veg at a time

execute in order



appleftkyrightc2

app Kix
c1 RSM

l

execute in some order

if C goes first its response AppRes x

and C2 will get AR xy
if C2 goes first it gets ARD and C get Arly



SequentialConsistencyan
execution is allowed it

there is an order of all

the client operations in the execution

such that the responses returned

by the RSM agree with executing

the requests in that order



Linearizability

Sequentially consistent plus

if request rz is submitted

after response to request r

is received

then re must appear after r

in the apparent execution order


