volba §éfa: jednosmerné kruhy

Chang Roberts

const: /D : integer On receipt (i):
lin, lout = link
var: leader : integer if i < IDthen 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)

O(nlog n) sprav v priemernom pripade, 2(n?) v najhoréom J




dvojsmerné kruhy

Hirschberg-Sinclair

level /: dobyjat tzemie 2/
log n levelov

n/2! vrcholov na leveli
kazdy vrchol posle 2/ sprav

@ level /: porazit susedov (na rovnakom leveli; “synchronizécia”)
@ log n levelov
@ nsprav na level

Dolev — simulacia na 1-smernom kruhu

@ idea: presunut identitu




dolny odhad

zapojit do Ciary L, vymeni sa C(L) sprav J

Pre kazdé r existuje nekoneéne vela Giar dizky 2, kde C(L) > r2'—2

@ indukcia

@ dve vrecia: vyberam trojice, chcem dve spojit item pri spojent: dizka 2/, pocet
sprav > r2'—1

@ este treba 2" spréav; sporom




dolny odhad



GHS

lubovolna topolégia

buduje sa kostra

“segmenty”

spajanie po najlacnejSej odchadzajucej hrane:
A mensi sa pripoji k vac¢siemu
B rovnaki sa spoja
C vacsi caka

velkost = level




GHS

var state, : (sleep, find, found) ;
stachyq] . (basic, branch, reject)  for cach q € Neigh,, :
name,. bestwt, : real ;
level,, . integer ;
testch,,, bestchy, father, . Neigh,, :
rec, :integer ;

(1) As the first action of cach process, the algorithm must be initialized:
begin let pq be the channel of p with smallest weight ;
stachy[q) == branch : level,, := 0 :
statey, := found ; rec, :=0:
send (connect. () to ¢
end

(2) Upon receipt of (connect, L) from g:
begin if L < level, then (* Combine with Rule A *)
begin stach,[q] := branch ;
send (initiate. level,,, name,. state, ) to ¢
end
else if stach,[q] = basic
then (* Rule C *) process the message later
else (* Rule B *) send (initiate, level, + 1.w(pq). find ) to q
end

(3) Upon receipt of (initiate, L. F. S) from ¢:
begin level, := L : name, := F : state, :— S : father,, :=q :
bestchy, := udef ; bestwt, := oc ;
forall r € Neigh, : stach,[r| = branch Ar # q do
send (initiate, L, F,S) to r ;
if state, = find then begin rec, := 0 : test end

end



GHS

(4) procedure test:
begin if dg € Neigh,, : stach,[q] = basic then
begin testch, := q with stach,(q] = basic and w(pg) minimal ;
send (test. levely,, name, ) to testch,
end
else begin testchy, := udef ; report end
end

(5) Upon receipt of (test. L, F') from g:
begin if L > level, then  (* Answer must wait! *)
process the message later
else if ' = name, then (* internal edge *)
begin if stach,[q] = basic then stach,|q| := reject ;
if ¢ # testch,,
then send (reject) to ¢
else test
end
else send (accept) to ¢
end

(6) Upon receipt of {accept ) from g¢:
begin testchy, := udef :
if w(pq) < bestwt,,
then begin bestwt), := w(pq) : bestch, := g end :
report
end

(7) Upon receipt of (reject) from ¢:
begin if stach,[q] = basic then stach,[q] := reject
test
end



GHS

(8) procedure report:
begin if rec, = #{q : stach,[q] = branch A q # father,}
and testch, = udef then
begin state, := found ; send {report, bestwt,, ) to father, end
end

(9) Upon receipt of (report.w) from ¢:
begin if g # father,
then (* reply for initiate message *)
begin if w < bestwt,, then
begin bestwt,, :
recy i=rec, + 1 : report

bestchy, := q end ;

end
else (* pq is the core edge *)
if state, = find
then process this message later
else if w > bestwt,,
then changeroot
else if w = bestwt, = ~ then stop
end

(10) procedure changeroot:
begin if stach,[bestch,| = branch
then send (changeroot ) to bestch,
else begin send (connect. level, ) to bestch,,
.s‘[m'hp{b(’st(‘h,,: = branch
end
end

(11) Upon receipt of ( changeroot ):
begin changeroot end



analyza

ukazat, ze sa zvoli prave jeden $éf: nenastane deadlock

pocet sprav
@ testovacie spravy: jeden test po kazdej hrane
@ kostrové spravy: fragment s n; vrcholmi pri postupe o level O(n;) sprav
@ postupy na level /: dizjunktné vrcholy




KKM

@ f(x)-traverzovanie

@ tokeny traverzuji/oznacuju Uzemia

@ levely: ked' sa stretnu dva, vznikne novy
@ nahananie




KKM

var lev, : integer init —1;
caty, wait, P init udef;
last, : Neigh,, init udef;

begin if p is initiator then
begin lev, := lev, + 1 ; last, := trav(p, levy) ;
cat, :=p ; send (annex,p,lev,) to last,
end ;
while ... (* Termination condition, see text *) do
begin receive token (g, ) ;
if token is annexing then t:= A else t :=C';
if I > levy, then (* Case I ¥)
begin lev, :=1; caty :=¢q;
waity, = udef ; lasty := trav(q, 1) ;
send (annex,q,!) to last,
end
else if | = lev, and wait, # udef then (* Case I *)
begin waity, := udef ; lev, := levy +1;
last, := trav(p, levy) ; catp :=p;
send {annex,p, lev, ) to last,

end
else if | = lev, and last, = udef then (* Case III *)
wait, == q

else if [ = lev, and t = A and ¢ = cat,, then (* Case IV ¥)
begin last,, := trav(q, 1) ;
if last, = decide
then p announces itself leader
else send (annex, q,!) to last,
end
else if I = lev, and ((¢ = A and
g > catp) or t = C) then (* Case V *)
begin send (chase,g,l) to last, ; last, := udef end
else if | = lev, then (* Case VI ¥)
waity 1= q
end
end



KKM

pocet sprav

@ nahanacie: 1 na vrchol a level, spolu n za level
@ objavovacie: >, f(n;)
@ ak f je konvexnd, t.j. f(a) + f(b) < f(a+ b), tak je O(log n(n + f(n))) sprav




Kn: vplyv orientacie

zmysel pre orientaciu

Porty st &islované podfa vzdialenosti vo fixnej Hamiltonovej kruznici.

@ algoritmus: zajat fixny pattern {i[1..k], i[2K], i[3K], ..., i[n — K]}
@ prva faza i[1..k]

e level, ID

o level je pocet zajatych

@ pripaja sa celé Uzemie (planarita!)
@ druhd faza i[2k], i[3K], . .., i[n — K]

o nastav owner vrcholom i[1..k], ack

o posli elect do i[2k], i[3K], . .., i[n — K]

e elect: ak je v prvej faze, alebo je slabsi = accept
o

@ prva faza: O(n): z planarity
@ druhé faza: max O(n/k) kandidatov, kazdy posle n/k sprav = O(n?/k?) sprav

cas
@ po zobudeni (najsilnejSieho) O(k), v najhorSom O(n)
@ pridat wakeup fazu (poslat od i[1], i[k]) = O(k + n/k)
@ k:=+/n




vylepsit ¢as

o prva faaza: zajat i[k], i[2K], ..., i[n — k] sekven¢ne
@ vzniknl nezavislé “kruhy” Ry, ..., Rx—y, Ry = {i[j + k], i[j + 2K], ..., i[j + n — K]}
@ druha faza: zajat i[1..k — 1] v log k krokoch

o level, ID

o v prvom kroku zajat i[k/2]

o v I-tom kroku zajat i[k/2'], i[3k/2'], . .., i[(2 — 1)k/2'] ako v Giplnom grafe (za zajatych
bojuje $éf)

o v /-tom kroku je k/2' kandidatov; je log n krokov = O(k log n) sprav
@ k:=n/logn




vplyv synchrénnosti

algoritmy zalozené na porovnaniach

@ ekvivalentné okolia

@ c-symetricky retazec: pre kazdé v/n < | < na pre kazdy segment Sje | ¥ |
ekvivalentnych

bit-reversal je 1/2-symetricky

@ c-symetricky retazec, alg. neméze skongit' po k kolach pre { >2

2k+1 J

@ podet sprav: k = LC” ZJ je aspori k + 1 kol

@ aspon szf 1J aktivnych v r-tom kole posle spravu

v

algoritmy vyuzivajuce integer ID

@ rdzne rychlosti
@ v j-tom kroku test

A




cvicenie

Napiste algoritmus, pomocou ktorého sa kazdy z nich dozvie identifikator druhého s

V toruse rozmerov n x n (t.j. zacyklenej mriezke) st na zaciatku zobudené dva vrcholy.
pouzitim O(n) sprév. J

bipartitnom grafe Kp ». Dokazte jeho zlozitost a optimalitu.

broadcasting a volba $éfa na (ne?)orientovanej hyperkocke s linearnym poctom sprav I

Najdite asymptoticky optimalny (¢o do poctu sprav) algoritmus na volbu $éfa v Gplnom J




