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Abstract

In this paper, we’propose hierarchical inter-domain load balanced QoS routing in a
large scale of network. And a scheme of calculating resources costs for precomputation
schemes in hierarchicélvrouting is proposed, and a scheme for selecting a path among
multiple precomputed paths is proposed. We also propose a QoS routing scheme for transit
and intra traffic in a large scale of domain-based network. For a domain in the network,
the routing scheme first precomputes K multiple paths between all pairs of ingress and
egress border routers while considering balancing of the expected load then selects paths
with the probability of path selection. The routing scheme combines inter and intra domain

routings seamlessly and uses the same cost calculation scheme.
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Algorithm Precomputation-HIE (G, s, 1)
/4 ASY 87 DmE MM & 2 s 4710 K CiE
A2MY HIg AN */
{
1,(e)0, for Vee E
for k= 1to Kdo
{
for h = 2to M1 do
{

/* construct the extended graph of laver A, D,,*/
for all domains D ,_,, do
for each ., &, € Border(D,_, ) do

{
/* define all nodes in the extended graph

of taver h, D, ¥/
3, — b,
b, — b,
. /* compute logical link cost of the
extended graph of layer h, ﬁh, */
computes 7, (e’ )
| :
/* assign 0 to laver A's physical link cost of all

domains */
for all pairs of domains D,,, D,, do

foreach b, € Border(D, ), b, &
Border (D) do .
I(eh, ) =10
/* compute all link cost of the extended graph-
of layer h, D, */
for all domains ﬁ,,i do
for each 3,, b, = Nodes( '5,,,)‘do
compute /4(e” , )

37 3. AEA ToitlofMel A Wale) viEAHMtTIRIE
Fig 3. The pre-computed cost calculation scheme in
hierarchical domain
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Algorithm Precomputation(D)

/* FojA ool Doj cfstol border router #Ziol o
X KoHE A2 A4 %oj intermediate router %3t
o] KotE Az AN/

{
1y(e)0, for Vee E
for k = 1 to K do
for each pair of border routers in
decreasing order of significance do
{
computes l,(e), for Vee E
computes the k-th best path for

the
pair by using a path computation
algorithm
}
for k = 1 to K do
for each pair of intermediate routers
do
{
computes l,(e), for Ve E
computes the k-th best path for
the

pair by using a path computation
algorithm

8] 4. Mgkt transit trafficale] AAA A
Fig 4. The proposed pre-computed method of transit
traffic
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Fig 5. The expected load ratio in K=5
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Fig 6. The probability of the k" path selection in K =5

(33 6)ll Yehd ulsl o] 59 Flo] 19 H2YFE
kel F7lol wiat ARNY 8& pr (k)7 nEA FA2FD)
g K t542E 4 382 a2/ A9 & £ 9
ths S & & ot uE O of HIUSE Meo] Zo
FO1EA 9.

s (2" 72 K U533 shie A2E &8
pr (k) wet Meshs Z2A9 dae|Fold).

Algorithm PathSelection (D, s, #)

/* FoiM Toiiel Do) AR} s, SR} ¢ of CYSt K CIEHR £
sifel A& Me */
{

ASMM= 0
for k = 1to Kdo
dom +=8*

for k = 1to Kdo
ﬂr(k) = 8k/Asum
selects the k-th path with
the probability pr (k)
among K precomputed
paths from s to ¢t

O8 7. Mk 22Me duriE
Fig 7. The proposed path selection algorithm
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Fig 9. A graph model for a hierarchical routing (the
ectended graph of 2 layer)
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Table 1. The maximum used counts

« 1st 2nd " 3rd
BTN o Hop 8% s T

0.0 59 56 48

0.25 . 52 47 .40

0.5 48 45 35

0.75 33 31 ' 30

1.0 28 25 24

U, ASH eRolN AA HEAD AL AL
7 RE xeie Aol 7 Fa9 ABAFE 3
& F ol&g wHIA WA AHLAFE FAA A
2347t AeS MEAZALE HA ARshe RS 9
Tt

E 2. AIBY ToloiM UEHT RN AR Za}
Table 2. The result of the use of network resources

a 0 0% | 05 "0.75 1
A | 1635 1644 1687 1735 1827
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