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Model distribuovaneho vypoctu

2
G = (V,E) P, h; P
V={p,p, ..} - processes
E={ch,ch,...} - channels
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Model procesu

81
S2
34 33
85 86
FSM = (S,T.,S,)
S={s,s, ...} - states
T={t,t,...} - transitions
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Model komunikacniho kanalu

- dvoubodoveé spoje

P, > —» D,

- FIFO strategie

paralelni vypocet
- synchronni kanal = blokujici vysilac

konecna / jednotkova kapacita

distribuovany vypocet
- asynchronni kanal = neblokujici vysilac

neomezena kapacita
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Model vypoctu

paralelni vypocet
- synchronni kanal = blokujici vysila€
- pravidelné stridani fazi vypoctu a komunikace u v§ech procesu
- dovoluje to limitovana doba komunikace (a vypoctu)
- meéné rozsahly stavovy prostor

- vypocet zUistava deterministicky

11111 Kii.
> > >L > > > X

111111 hi.
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Model vypoctu

distribuovany vypocet

asynchronni kanal = neblokujici vysilac

neomezena doba komunikace (a vypoctu)

nezavisly postup jednotlivych procesli

zavadi do popisu nedeterministické chovani

a vyrazne rozsiruje stavovy prostor (fronty zprav)
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Symetrie vypoctu

silné symetricky vypocet

- shodny kod procesu (peer-to-peer)
- shodny provadeny vypocet

slabé symetricky vypocet

- shodny kod procesu (peer-to-peer)

asymetricky vypocet

- odlisny kod procesu (client-server)
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Komunikacni grafy

@

S

Tree

? ﬁ - unidirectional
- bidirectional
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Problemy

Broadcasting and synchronization

- distribuce informace vsem, ¢ekani na podminku, ...

Election

- vybér uzlu pro specialni ulohu

Termination detection

- rozpoznani konce vypoctu na vsech uzlech

Resource allocation

- nalezeni zdroje v siti
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Problemy

Mutual exclusion

- problémy pristupu ke sdilenym zdrojim

Deadlock detection

- detekce a pripadné reseni vzniklych problému

Distributed file maintenance

- dodrzovani poradi zadosti, konzistentni stav systemu
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Broadcast

synchronni varianta

P

r

no message received:

send M to all children
terminate

p,0<isnt,i#r

send M to all children
terminate
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Broadcast

asynchronni varianta

P

r

no message received:

send M to all children
terminate

p,0=isn-1,i#r
message M received from the parent:

send M to all children
terminate
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Broadcast

asynchronni varianta
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Broadcast

asynchronni varianta
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Broadcast

Safety condition :
- tvrzeni (assertion) platné po celou dobu vypoctu

vytvareny graf je acyklicky

Live condition :
- tvrzeni dosazitelné vypoctem
(napriklad zaruci, ze nedojde k uvazuti)

vysledny podgraf G'<G je kostrou G
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Broadcast

Komunikacni slozitost :
- pocet zprav potrebnych k vypoctu

n-1 v nasem broadcastu

Casova slozitost :
- pocet krokti potiebnych k ukonéeni vypoctu

d (hloubka grafu G') v nasem broadcastu
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Conve rgecaSt p, - having no child

no message received:

synchronni varianta send x to the parent
terminate

p. - having child(ren)
message X received from the child:

if X received from all children
send max(xj) to the parent
terminate

P

r

message x received from the child:

if xj received from all children
evaluate max(xj)
terminate
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Balanced sliding window

in in
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Balanced sliding window

vars ,a : integer init 0, 0;
inp : array of word {* data to be sent *}
outIO : array of word init udef, udef, ... ;

Sp: {ap <=ij< s + Ip}
begin send(pack,inp[i],i) to Qq end

Rp: { <pack,w,i> in Qp}
begin receive (pack,w,i);
if outp[i] = udef then

begin outp[i] = W;

a :=max(a,i—1+1);
p p q

S = min{ j | outp[j] = udef }

end

{* else ignore, packet retransmition *}
end
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Balanced sliding window

Safety condition - Safe delivery :

In every reachable configuration of the protocol

outp[O,...sp-1] = inq[O,...sp-1]
out [0,...s -1] =in [0,...s -1]
p p q p

Live condition - Eventual delivery :

For each integer k>=0, a configuration with
s >=kand s ->=Kk
P q

is eventually reached,;
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