Sietovy model

@ nezavislé zariadenia (procesy, procesory, uzly)
@ posielanie sprav

@ lokalny pohlad (¢islovanie portov)

@ asynchroénne, spolahlivé spravy

@ topoldgia siete

@ wakeup/terminacia

v

Zlozitost': v zavislosti od poctu procesorov

@ pocet sprav / bitov
@ ¢as (beh normovany na max. dizku 1)

| A

horny odhad pre problém

Existuje algoritmus, ktory pre vSetky topoldgie, vstupy, Casovania, ....
... pracuje spravne a vymeni najviac f(n) sprav

A\

dolny odhad pre problém

Pre kazdy algoritmus, existuje kombinacia topolégie, vstupu, ¢asovania, ....
... ze bud’ nepracuje spravne alebo vymeni aspon f(n) sprav




komunikacné protokoly

alternating bit

@ A opakovane posiela spravu so “sequence number” 0
@ B zacne posielat ACKO
@ A prejde na sequence number 1

problém: latencia )

sliding window

@ A posiela naraz niekolko sprav (frames)
@ ked dostane ACK, posunie “okno”

v

dvojsmerné vyvazené posuvanie okna

@ konstanta / — velkost okna
@ -ty frame sa moze poslat, ked sa dorugili 0..i — /
@ zaroven je to acknowledgement

A\




komunikacné protokoly

dvojsmerné vyvazené posuvanie okna

@ a-—prvy (odoslany) frame, na ktory nepriSiel ACK
@ s —prvy neprijaty frame

@ posielasazintervalua<i<s+/

@ priprijati i : a:= max(a,i —/+1)

fairnes J




prehladavane

@ na zaciatku je jeden iniciator
@ treba informovat vSetkych

V.

shout-and-echo

@ iniciator posle shout
@ ak pride shout do nového vrchola
@ oznadi hranu
@ posle po neoznacenych shout
o c¢aka na vSetky echo
@ posle echo

@ ak pride shout do navstiveného — okamzite echo

o’

@ 4m sprav
@ 2diam(G) ¢as

\




traverzovanie

@ na zaciatku je jeden iniciator
@ treba informovat vSetkych
@ v kazdom okamihu je len jeden token

f(x)-traverzovanie

Na objavenie x vrcholov treba max{f(x), n} sprav.




prehfadavanie do hibky

priamociaro

var usedy[q] : boolean init false for each q € Neigh,, ;
(* Indicates whether p has already sent to ¢ *)
father, : process init udef :

For the initiator only, execute once:
begin father, := p ; choose q € Neigh,, :
usedy[q] == true ; send (tok) to ¢
end

For each process, upon receipt of (tok) from go:
begin if father, = udef then father, :=qo :
if Vg € Neigh,, : used,[q]
then decide
else if 3g € Neigh,, : (q # father, N\ —used,[q])
then begin if father, # qo A —used,[qo]
then ¢ := q
else choose g € Neigh, \ {father,}
with —used,[q]) ;
used,[q] := true ; send (tok) to ¢
end
else begin used,|father,| := true ;
send (tok) to father,
end
end

@ zlozitost 2m (Cas aj spravy)
@ ako usetrit ¢as?




Awerbuch: 4m sprav, 4n — 2 ¢as

var usedplq] : boolean  init false for each ¢ € Neigh,, ;
(* Indicates whether p has already sent to g *)
father,, : process init udef;

For the initiator only, execute once:
begin father, := p ; choose g € Neigh,, ;
forall r € Neigh, do send (vis) to 7 ;
forall r € Neigh, do receive (ack) from 7 ;
usedpq] := true ; send (tok) to ¢
end

For each process, upon receipt of (tok) from go:
begin if father, = udef then
begin father, := qo ;
forall r € Neigh, \ {father,,} do send (vis) to 7 ;
forall 7 € Neigh,, \ {father,} do receive (ack) from 7
end ;
if p is the initiator and Vq € Neigh,, : used,[q|
then decide
else if 3¢ € Neigh,, : (¢ # father,, A —used,[q])
then begin if father, # qo A —usedy[qo]
then ¢ := ¢
else choose ¢ € Neigh,, \ {father,}
with —usedy[q] ;
usedplq] := true ; send (tok) to ¢

end
else begin used,|father,] := true ;
send (tok) to father,
end

end

For each process, upon receipt of (vis) from go:
begin used,[qo] := true ; send (ack) to g end

@ otazka: treba ¢akat na ack?



prehfadavanie do Sirky

Cheung’83: kubicka komunikacia, linearny ¢as

@ kazda sprava obsahuje pocitadlo hopov

@ na zaciatku iniciator: vSetkym susedom posle 1

@ kazdy vrchol p: lokélnu vzdialenost distp := oo

@ on recv i: distp := min{/, distp}, ak sa zmenila, posli vSetkym

Cheung,Zhu’87: kvadraticka komunikacia aj cas

@ buduje kostru po vrstvach

kombinacia? )




volba §éfa: Uplné grafy

naivne

const: N :integer On receipt (elect, id;) from Neighli]:

ID :integer

Neigh : [1...N-1] link if id; > ID send (accept) to Neighli]
var: leader: boolean

count : integer

i :integer
ni On receipt (accept) from Neighli]:
Init:

count

count := 0 t

leader := false

Code:

fori=1to N —1do B )
send (elect, ID) to Neigh[i] ~ Skonci algoritmus
while count < N — 1 wait
fori=1to N —1do
send (leader, /D) to Neighli]
leader := true

On receipt (leader, id;) from Neighli]:




volba Séfa:

const: N

1D

var: leader
state
level

msg
i
Init:

state = active
level :== 0
leader := false

Code:

Uplné arafy Il

: integer
: integer
Neigh :

[1...N-1] link

: boolean

: {active, captured, killed}
: integer

parent :
: {victory, defeat}
: integer

link

fori=1to N —1do

send (capture, [level, ID]) to Neighli]

receive (accept) from Neighli]

level + +
leader := true

fori=1to N —1do
send (leader, ID) to Neighli

Dead:

loop forever

On receipt (capture, [[evel;, id;]) from Neighli]:

if state € {active, killled} and [level;, id;] > [level, [D)
state := captured
parent := Neigh(t]
send (accept) to parent
goto Dead
else if state = captured
send (help, [level;,id;]) to parent
receive msg from parent
if msg = defeat
send (accept) to Neighli]
parent = Neighli]

On receipt (help, [level;, id;]) from Neighli]:

if [level;, id;] < [level, ID)]
send (victory) to Neighli]
else
send (defeat) to Neighli]
if state = active
state := killed
goto Dead

On receipt (leader, id;) from Neighli]:

Skondi algoritmus



volba §éfa: Uplné grafy Il - analyza

V fubovolnom vypocte existuje pre kazdy level / = 0, ..., N — 1 aspori jeden proces,
ktory bol poc¢as vypoctu na leveli /.

Lema 2

Nech v je aktivny proces (state = active) s levelom /. Potom existuje / zajatych
procesov ktoré patria v (t.j. ich premenna parent ukazuje na v).

| \

N

= prave jeden proces je $éf

e

ubovolnom vypocte je najviac N/(/ + 1) procesov, ktoré niekedy dosiahli level /.

N—1
= maximalne > ,% = N(Hy — 1) = Nlog N postupov o level (=sprav)
=

e




dolny odhad

Treba Q(nlog n) sprav

@ “globany” algoritmus
@ graf indukovany novymi spravami
@ udrzujem vypocet:
@ jeden suUvisly komponent, ostatné vrcholy izolované

@ e(k) —kolko viem vyndtit na komponente k
o e(2k +1) =2e(k) + k+ 1




jednosmerné kruhy

Chang Roberts

const: /D : integer On receipt (i):
liny lout : link -
var: leader : integer if i < ID then send (i)
if i = ID then
leader := ID
Init: send (leader, /D)

leader := NULL

Code: On receipt (leader, x):

send (/D) leader := x
wait until leader <> NULL send (leader, ID)




Chang Roberts - analyza

Kolkokrat sa pohla sprava i?
(k=) (-1
(21 - (n=k)

n—i+1

= Z k - P(i, k)

P(i, k) =

n n—i+1

E[X]_n+ZE[X]_n+Z > k- P(iK)

i=2 k=1
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