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ABSTRACT

In this paper a scalable QoS-based hierarchical inter-domain routing scheme for distributed multimedia
applications in a high speed wide area network. The problem of QoS-based routing is formulated as a
multicriteria shortest path problem, known as NP-complete[21,30]. Our routing scheme consists of two phases. In
Phase 1, two graph construction algorithms are performed to model the network under consideration as a graph.
The graph contains a part of the network top.ology which is completely neglected or partially considered by
existing routing schemes, thus maintaining more accurate topology information. In Phase 2, a heuristic call-by-call
algorithm is performed for selecting a feasible path efficiently in depth first search-like manner on the graph and
tailoring to each application’s QoS requirements, beginning at a vertex that represents the source node. In this
paper, a simple rule is also produced, by which the visiting order of outgoing edges at each veriex on the graph
is determined. The rule is based on each edge’s the minimum normalized slackness to the QoS requested. The
proposed routing scheme extends the PNNI-type hierarchical routing framework. Note that our routing scheme is
one of a few QoS-based hierarchical routing schemes that address explicitly the issue of selecting a path with

multiple metrics.
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FE M9 F1ERE ARE Agsle] £F 9 o=
& A ehpEielA] Alte] sbgdich vhA] Hale,
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A o S HY A YoelEs Al
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2 Ay

Algorithm 2¢] A]7F BAlE: Algorithm 18]
7A5-el vkl AR FLEAEZ daEFer
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2} pFof|A9] A7l EAEE OGKPM)olvh 91714
Fi ALK 120 7] g, &,
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L A AZE AAsed Qo] A$FRr}
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A gerite] 8- AR e

a& BAYeiA e Qos-2A AdH mwlzk e WA

T QoS &l wigt 2 wleleleio] i At}
B oJf=e o7} 28 5ol vepd gk A€
verticest: 1ol AHAdes AN Tl
9] 3 edges AAZ rxK b5 edgesE HiERACL
B3 vertex s2HE ke edgesell w3 w3}
m2x o2y #FE Y 5 slvh EE
&= Succ(s), me{l,...,7} Whrell,.., K)ol e,
Wl 18] SZhE (el .., e S, ot
o] vertex sollA 7t edgeell gk HA ASME o
&% (minimum normalized slackness)E A4l 4

stk

. o (" Ba ) ]
min yeyy, ..., »

o,ﬂ
when (¢ Dap<o”.

¢"< (e Ba Ml edger vlolat 7la3lr] R3ln
2 A&gh}. o)A Ha: HsEl QfeE sl
AR ALl RE edges o) MNE SME
A 4 Qlok F M £ g e edges Tt
7 {7t %i_._i P A ahEela, vkt W
Hog a3 Ad 183t

He APeis Aol daelFelM A7t
=] %] 742l e QoS & sEEE] 129
ke 2 fR1%) WA 7 deieled] dgEe
TR gt 97473 (inverse composition
rule)& 13 o] Hojalw ' o' FRFL
Ob=c HRFFTAL 4= KPc.

Al PEt vertexE vertex x2F 71AIEL, 2ol
o) WA Eq) RARL,.L 00 7S (.
ynel L 289 vertex xoll4 2] Zld QoS L7
(residual QoS requirements) (o,..., o)t 22} 1A}
08| QoS 87 &vidltrl oli= U] QoS &
(d,..., 0N BENE g} 3] Aeldck

(o}, ,aD=(0",....aN(7}, ... 7).

RE ge Succ(n), me(l,....r) Rae(l,.. K}l
thated, wtl emhe) 2 3k& (o, ...cp)Ek 34, o}
L3} 7o) vertex xoll4] 7} edgeell H¥H AT
5 /=g AN ¢ ek

) a7 Bal)
mMiN e, 0 ——"‘5’""-—-‘—0,,
x

when (cDap=<al.

o2<(c"yDa 3l edges Tlo|A} 7148 Ralm
2 A ogle) o)A FHAAwEE AREE Fide

&A% AYs ZE edges et W SME A
g 5 alck & R 2 3E JRe edgew HHE
odf7t gleme st WA wERl dze|Fe
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A AR 4319, vertex s2HES] dAY g
vertex 7}A12] 71 FL3tE FATFEE Es
315 QoS 87} nlmilcl el § edge, W3
A ot A, yrE 79 e’ Al
o) PAFAS Aegtezn Adg 4 gk 7]
Migngy, WA vertex x5 WA GBS &
7o) 2¥ 60 Vehdw, Y] AeAd o
zelge] 28 74 vepdel

QoS requirements ( 0, ..., 0')

3% 6. WAl vertex x WA dmEl@el #2049

Algorithm 3 (F£_49)

begin
228 B E vertex o] Hetod, 2 sebuleiol Arie
e Gl B AHete] rit (o, 0l)E A4

(L’L},... ap) = ('Y}v---v'f;) =(0,...,0)etz 74
call DFS(s, (1}, ., 7))
return(7H4 % A2 $)

end

DFS(z, (7., 7))
begin
if (z = t)
then return(7}-4% 3 = ¥d)
(am - of) & z8 rgkelet ﬂ'x}'
(a},...,0%) = (¢',...,07)© (Yaserr s 73)
irgESucc(m)me{l r},‘;.he{l,...,K}ﬂl
ﬁ“?}q e;"g 4 Til‘\“: (czga lczg) lall
visited[els"] = falseZ s}A}
(ch, ®af) < a"Q_l edges et &
mm’ﬂE(l ----- r}{ux (c:g @ﬂg)/ﬂ }4

Wedeez JY
while visited[eTs"] = falseq] w2 edge et &3 do
begin
mslted[e 4] = true
('Ygﬂ B 'Yg) ('Y:cs s')‘m) @ (! (e;:"'h')s v d (e'x"g'h))
i ((70-10175) @ (0o o) (01, 7)
then call DFS(g, (v}, -- ,'y;))
end
return

end
O 7. et eEE /e AR duelE
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