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Path Planning in Budget-Based QoS Management
for All-IP Core Networks

Abstract

In response to the great progress of communications and computer technologies,
aggressive deployment of broadband fiber optical network, advance of Internet technology,
and the global standardization of IP technology, the telecommunication industry is moving
toward a converged network, which uses a single global 1P based packet-switching network to
carry al types of network services. Diverse types of services demand diverse QoS
requirements making it a great challenge to support potential services with guaranteed QoS on
All-IP networks.

Our research group proposes a Budget-Based QoS (BBQ) management architecture to
facilitate network operators of diversified networks. With BBQ management architecture,
network operators can adjust their network architectures and management polities to support
as many services as possible with end-to-end QoS guarantee. To reduce real-time resource
reservation and computation overhead, BBQ utilizes preplaning approach to allocate
resources and to plan paths (routing) for future incoming traffics.

In this thesis, based on BBQ QoS architecture, we propose a path planning methodol ogy
that integrates both centralized and distributed processes. We aso developed a heuristic
algorithm to solve the path planing problem (routing) under BBQ architecture.

To admit a service request during execution time, admission control component will
assign a planned path that satisfy the QoS requirements to the admitted service. Under this
method, absolute QoS will be guaranteed for admitted traffic.

The hueristic path-planning algorithm we designed, the GPPA agorithm, takes total
profit as its maximization objective and with bandwidth and quality entropy as its constraints.
Through a performance evaluation using simulation method, we demonstrate that the pre-
planing approach with our GPPA path-planning algorithm might outperform the real-time
resource allocation approach with the traditional OSPF routing algorithm.
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4.7 (System Model)
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4.4

Symbol Definition

G(V, E) A directed graph, G, containing V| nodes and |E| directed links; V
denotes the set of nodes, and E denotes the set of links

<

Anodev eV

&  Adirectedlink e = (v, W) € £, W isthe start node, and vy is the end
node of link &; also denoted as e,y

R Incoming traffic set.

ri A request i, consist of (s, di, pi, §); ri € R
S Source node of request i

di Destinaiton node of request i

b, Bandwidth requirement of request i

i Quality entropy of request i

m Profit earned for admitting request i

P All feasible paths of request i

Pij A path; p; e P

o Selected feasible path set by algorithm GPPA for request i
Q The path set selected by algorithm GPPA

Be(pi)) = be(p;) , if linksof p; containlink e
=0, otherwise

L(pj) The satisfied ratio of request i with pj;
g(e) Quality entropy of link e
G(V,E) Request(R)
Q link e
b; link g Regquests (R) request

r (s) (d) (bi)
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4.8.1 (Pseudo Code)

CheckPathConstraints( path p; , request rj)

{
BWCheck <- TRUE;

DECheck <- FALSE;
TOTAL_DELAY <- 0;

for all ex in p;i {
if B(ex) < B(ri)
BWCheck <- FALSE;

TOTAL_DELAY <- TOTAL_DELAY + D(ex);
}

iIT TOTAL_DELAY < D(ri)
DELAYCheck <- TRUE;

if BWCheck and DELAYCheck
return TRUE;

else
return FALSE;
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PlanPlanning(G, R)
{
for k <- 1 to |R]
{
PO <— NIL;
process <- false;
While (Yprocessed){
S® <- Dijkstra.shortest.path(G, ry);
it (PX; 1= NUL){
Granted <- CheckPathConstraints(S®™; );
if Granted
PR «_ pd S{k)i;
else
DisableUnqualifiedLink(G, S™;);
by
else
processed <- TRUE;
s
}
by
4.8.2
Dijkstras shortest path
M N
O(M * N?log N) shortest path
shortest path k
shortest path (M+k)* N’log N
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