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Diffusion

synchronni varianta - RIP
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Diffusion

synchronni varianta - RIP
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Snimek vypoctu - snapshot

Consistent
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Snimek vypoctu - snapshot

Inconsistent
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Usporadani udalosti
Ordering of events
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Usporadani udalosti

Communication effect
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Usporadani udalosti

Communication effect
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Usporadani udalosti

Total ordering

id(P) > id(Q)
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Usporadani udalosti

Causal ordering
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Usporadani udalosti

Total and causal ordering
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Precedence

P Q
Interprocess
P, ® !
P, = P,
p, ®
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Precedence

tranzitivni

(a > b)A(b—>c) = (a—c)

asymetricka
(a > b) & (a - c)

soubéznost - concurrency

(a = b) A (b - a)
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Logicke hodiny

Scalar timestamps — Lamport's clock

C :a — Cla)
Ya,b : a—»b = Cla)<C(b)
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Logicke hodiny

Scalar timestamps — Lamport's clock
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Logicke hodiny

Scalar timestamps — Lamport's clock
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Logicke hodiny
Scalar timestamps — Lamport's clock

P P

| J
a o
C,:=C+¢o

b o
send
C ™ . = C,

receive
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Logicke hodiny

Scalar timestamps — Lamport's clock

P
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receive
C C,:= max(Cj,TMl.
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Logicke hodiny

Scalar timestamps — Lamport's clock

Pi PJ
?
2l L do  Cla)=C(d)
C, =040 - &astedné usporadani
b o
send
C ™, := C,
receive
C C, = max(Cj,TMl-)
Cj = C].—|—5
\
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Logicke hodiny

Banking problem

A A A
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Logické hodiny

Banking problem

A A A
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Logicke hodiny
Scalar timestamps — Lamport's clock

doplnéni na uplné usporadani

a = b 1. Cl(a) < C(b)
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Logické hodiny

Scalar timestamps — Lamport's clock
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Logicke hodiny

Vector timestamps — vector clock

P P

a o
VT |i]| := VT |i|+6
be
send
C ™ := VT,
receive
C VTj[k] = max(VTj[k],TMi[k])
1...k...n
\/ . :
VT |jl:= VT | jl+o
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Logicke hodiny

Vector timestamps — vector clock

P P
!
ae do  Cla)# Cld)
VT li] .= VT [il+6 _ Sastedné usporadani
be
send
C ™ := VT,
receive
C ® VT,[k] = max(VT [k],TM [k])
1...k...n
\/ g .
VT |jl:= VT | jl+o
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Vektoroveé hodiny

Vector timestamps — vector clock
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Vektorove hodiny

Vector timestamps — vector clock

isomorfismus
usporadani udalosti < usporadani Casovych znamek
h—k < VI,<VT,
pouziti

zajisteni konzistence replikovanych dat

array clock — tenzorové hodiny

pouziti pri zajisteni odolnosti replikovanych dat
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