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

e prva faza: zajat i[k], i[2K], ..., i[n — k] sekvencne
@ 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




routovanie

ciel: dorucovat sravy medzi fubovolnou dvojicou

@ destination based
@ splittable

@ connections (wormhole)
@ buffering

@ selfish

N

ciele
@ statické vahy (najkratSie cesty)

@ dynamické vahy (hot potato)
@ deadlock

\




najkratSie cesty

exponencialne vela sprav J




najkratSie cesty

begin (* Initialize S to @ and D to @-distance *)
S:=02:;
forall u, v do
if u = v then D[u. v] :=0
else if uv € E then Dlu, v] := wy,
else Dlu, v] := o< :
(* Expand S by pivoting *)
while S # V do
(* Loop invariant: Yu, v : Dlu, v} = d%(u, v) *)
begin pick w from V'\ S :
(* Execute a global w-pivot *)
forall v € V do
(* Execute a local w-pivot at u *)
forall v € V do
D{u, v] := min ( D[u, v], D{u, w] + D{w, v]) ;
S :=Su{w}
end (*Vu,v:Dlu, v] = d(u, v) *)
end



najkratSie cesty

var S, : set of nodes ;
D, : array of weights ;
Nb, : array of nodes :

begin S, := & :
forall v € V do
ifv=u
then begin D, [v] := 0 : Nb,[v] := udef end
else if v € Neigh,
then begin D, [v] := w,, ; Nb,[v] :== v end
else begin D, [v] := oc ; Nb,[v] := udef end ;
while S, # V do
begin pick w from V'\ S, :
(* All nodes must pick the same node w here *)
if u=uw
then “broadcast the table D,,~
else “receive the table D,,”
forall v € V do
if D,[w] + D,,[v] < D,[v] then
begin D, [v] := D,[w] + D,[v] :
Nby[v] := Nb,[w]
end :
Sy =S, U{w}
end
end



najkratSie cesty

var S, : set of nodes ;
. array of weights :
Nb, : array of nodes ;

begin S, =@ ;
forall v € V do
Ho=u
then begin D, [v] := 0 ; Nb,[v] := udef end
else if v € Neigh,
then begin D, [v] := wy, ; Nb,[v] := v end
else begin D, [v] := o0 ; Nb,[v] := udef end :
while S, # V do
begin pick w from V'\ S, ;
(* Construct the tree T, *)
forall « € Neigh, do
if Nb,[w] = x then send (ys,w) to =
else send (nys,w) to z ;
num.rec, := 0 ; (* u must receive | Neigh, | messages *)
while num_rec, < |Neigh,| do
begin receive (ys,w) or (nys,w) message :
NUM_TEC, 1= NUM_TEC, + 1
end ;
if D,[w] < oo then (* participate in pivot round *)
begin if u # w
then receive (dtab,w, D) fromthis Nb,[w] ;
forall z € Neigh, do
if (ys,w) was received from z
then send (dtab,w,D) to x ;
forall v € V do (* local w-pivot *)
if D,[w] + D{v] < Dy[v] then
begin D, [v] := Dy [w] + D[v] :
Nb,,[1

end
end ;



Netchange

var Neigh, : set of nodes :

array of 0.. )
Nb,, . array of nod
ndis, : array of 0.. N

* The neighbors of u *)

D, [v] estimates d(u, v) *)

Nb,[v] is preferred neighbor for v *)
ndis, [w, v} estimates d(w, v) *)

* %

Initialization:
begin forall w € Neigh,. v € V do ndis,[w, v] :== N :
forall v € V do
begin D, [v] :
Dy [u] == 05 Nb,[u] == loc
forall w € Neigh, do send (mydht u,0) tow

Nb,[v] := udef end :

d Processing a (mydist, v,d ) message from neighbor w:
en

{ A (mydist.v.d) is at tlv}' hg‘xd of Q,, s
- a rom w
Procedure Recompute (v): . ;:lhm[u’< ﬁy?‘ Ruzmwu/p (v)
begin if v = u . ) end
then begin D, [v] := 0 ; Nb,[v] := local end
else begin (* Estimate distance to v *) Upon failure of channel uw:
d =1+ min{ndis,[w, v] : w € Neigh,} ; begin receive (fail, w) : Neigh, := Neigh, \ {w} :
if d < N then forall v € V do Recompute (v)
begin D,[v] :=d ; end
by [v] := w with 1 + ndis, [w,

end

Upon repair of channel ww:
else begin D, [v] :=

I in receive ir,w) ; Neigh, := Neigh, U {w} ;
N ; Nby[v] := udef end begin receive (repair,w) : Neigh, := Neigh, U {w}

forall v € V do
end ; begin ntizs,, w, v
if D, 0] has changed then send{mydist. v, D, {v]) to w
forall = € Neigh, do send (mydist. v, D,[v]) to x
end

end
end

lexikograficky klesa hodnota [ty, t, . . . , In] ‘
kde {; je pocet sprav (mydist, i)+ pocet dvojic u, v kde Dy[v] = i




packet routing

synchrénny rezim

vrcholy maju pakety (uloZzené v bufferoch)

v jednom kroku po jednej linke ide max. jeden paket
algoritmus = odchadzajuce linky + priorita bufferov
celkovy cas

initial
configuration

step 1

step 2

step 3

step 4

final
configuration




packet routing na mriezke v'N x v'N

Kazdy vrchol ma 1 paket, do kazdého smeruje 1 paket (permutation routing)

Najprv riadok, potom stipec. Prednost ma ten s najdlh$ou cestou.

analyza: staéi 2v/N — 2 krokov
@ po +/N — 1 krokoch je kazdy v spravnom stipci (nebrzdia sa)

@ routovanie v stipci ide v +/N — 1 krokoch

o pre kazdé i plati: po N — 1 krokoch st koncové pakety na koncovych miestach
e doévod: zdrzuju sa iba navzajom




