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A multihop example

X1(t)
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average value rt

Xi(t): X (1), Y2 (1),2,(t) = variance bt

@ Calculate the probability density of the end-to-end delay of the traffic flow X2(t)
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In the first scheduler (SP)

o (1) = — E(XZ(t))_E(SXZ(H'd)) _C(t+d)—r(2t+d)
" \/var(XZ(t))+var(sz (t+d)) rb(2t+d)
Pr(D, >d)=exp —C(CZ:_bzr)dj:e‘kld kl_C(CZJ—bZr)
r r
fp, (t) =ke™
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In the second scheduler (EDF)

rbt rbt =rbt

_ (1)) =

var (Y, (t)) = max(var( ), var( )

E(x(t max (0,5, -3, ))) = Ct—r(t—max(0,6,-5,))
(xl(t—max(o,al—az)))zrb(t—max(o,51—52))

E(Y,(t))-E(S, (t+d)) —rt+C(t+d)—r(t+d—max(0,51—52))

ar () \/Var ))+var(5 (t+d)) \/rbt+rb(t+d—maX(0,51—5z))

exp( c(c j ( C(C—2r)max(0,51—52)j:

2rb

s, C(C 2r c(c- 2r)n211:1;<(0,51—§2)
=ae k, =
2rb

fo, (t)=(1-a)5(t)+ akle‘klt
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In the third scheduler (GPS)

E(Z, (1) =E(Y; (1)) =rt
var(Z,(t))=m (var( (t)),var(s, (t))):max(rbt,rb(t—max(O,(Sl—52)))=rbt
E(S,, (t))=w,Ct+wCt—E(Z,(t))=Ct-rt
var (S, (t))=v ) = rbt
( ) E(S,, (t+d)) _C(t+d)-r(2t+d

=— ):a
t) \/V&I’( (t))+var( (t+d)) rb(2t+d) sp (t)

Pr(D,>d)= exp( c(c b2r) j e kl:C(C—Zr)

GPS

fo, (t) =ke™
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End-to-end delay

DeZe = D1 + D2 + D3
fo. (t) =1, (t)* fo, (t)* fo, (t) =ke™ *((1_ a)é(t)+ aklefklt)*kle’klt
fDeze (t) =ax kle—klt * kle—klt * kle—k1t + (1_ a)é‘(t)*kle—kit * kle_klt

342
fo,. (t)= ak%e‘kﬂ +(1-a)kte™
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In general: convolution of exponential deviates

D=%"D,
=1

fD

fL(t)= z K et
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(t)=ke™;vi= j:k =k
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In general: convolution of exponential deviates
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