CHAPTER 1
INTRODUCTION

1.1 Overview

The Internet nowadays is becoming essential to the global ec

research networks and economic activities have been created f
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proy logical and

QoS is the best way to improve revenue. Furthermore, 0
these schemes to develop new ICT based proc

mechanism needed by network service prc

convincing technical solutions for LLIS[L}IHL\ ntly lack
magy O pl]l],l

First, the concepts of pricin of mixed integer

nonlinear programming,. mulltplu\'
introduced. Y

QoS networks are

Pricing prodgfc cr@bus:msa decision or core activity that
has to be discusg®™in ¥is refearth. § @u cts should be offered at a price that our
target market tant role to achieve the internet efficiency in
terms of egorynics point of view e) / conducting pricing. Pricing are proposed not

only to

N} cost but also the ah}ty to allow consumers selecting the service. There
¥ proaches to pricing schemes, both involving scientific and non-scientific
lallberg, 2007). Pricing schemes refer to mechanisms to manage the resource
allo™™on available. Pricing schemes are critical issues in current internet networks.
Nowadays, Telcos face a great challenge in managing appropriate pricing plans in these

dynamical networks. Ferreira (2002) and Ferreira & Viennot (2002) contended that with
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precise pricing plans, Telcos are able to control congestion, maintain resources such as

bandwidth, delay, etc. optimally while satisfying customer demand and gaining optimal

Wu et al. (2002) described the optimal pricing scheme, both %he
consumer’s and supplier’s perspectives. They viewed three pricing schem_&i
flat fee, pure usage-based and two-part tariff scheme. In their paper, thvyzed the

situation where providers could gain better profits if they choose qge prWing scheme

profit.

s the

and how much it charges. When it is said that providers obtai in¥al or maximal

profits, it does not mean that the providers get the highest t rgther they can

maximize their resources for optimal function. The anal the ing gghtegy is

stoghers @ o@r,

N
the heterogeneous customers. in the homogenous custonger v me
he heterog t In the homog 1 4w

utility on consumption level per day while in the enfﬁge 3 ust@n’s have
Sain (2001) also considered four N: schemes ely l@f]at rate, usage-

based, transaction-based, and versiQ . He a\fy'l?d icing strategy by
grouping it into two parts: the one—%nt Ad tweg
that the usage-based pricing is mN icient t e-uﬁﬁnem pricing strategy by
giving examples of well-k@umic’tion

r panies around the world.
Stiller et al. (2 classif] icin hanisms by combining the three
fundamental tariff el S 1.6. SNUP é’ld

divided into two parts; one is by considering the homo

two segments according to their willingness to %an

mp \ strategy and showed

o

'S

usage charges as shown in Figure
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Meanwhile, Altmann & Chu (2001) offered new pricing plan that benefits ISPs
and users. This plan is a combination of flat rate and usage based pricing. In this plan,

the user will benefit from unlimited access by choosing higher QoS and at (ge sam
time, the ISP is able to reduce its peak load. The drawback is still due to ck of

information on how the plans can be adopted into multiple route networki %

1.1.2 Optimal Solution of Mixed Integer Nonlinear Programmmgvem

N

o5 ud be introduced to

ring s'hem s refers to
pize hwﬁf q&s_carce

When dealing with pricing schemes, some techniq
solve those pricing schemes. Optimal solution from

specific notion to maximization which is the knowled

resources in the network (Dixit, 1990). Pricing sc hat wpr h@e QoS
networks refer to pricing schemes that work workg tha erverultr QoS
parameters such as bandwidth, delay, jitter an loss \

_J

Figure 2 shows the solution outchof INLP chranO‘)) If properly
formulated, then the path with the sa:%r wil rocedure steps are as

-ﬁ-ﬂ

follows. First, the procedure wi th q‘easn euso Wthh is satisfies all

constraints simultaneously. If tw&ncr nts éwolatcd then the path of no
n’ple, ec

aint pair x< 4 and x>5 explains

feasible solution will be chgsen. Xor exa
the no feasible solution path. caI,QQ S tﬁep occurs if there is no existence of

better solution nearby &\ ' %
~‘é’
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1.1.3 Multiple Service Network

Bouras & Sevasti (2004), Byun & Chatterjee (2004) and Reichl et al. (1999)
stated that pricing has become a very interesting topic in network busines gl
supporting this business, the internet has to provide the best QoS to allow diffcre% n
of network services based on their unique service requirements. Byun . rjee
(2004) discussed designing pricing models for internet services at variA\*els of

quality, which focuses on a usage based pricing scheme since that S&EMIC reflects

congestion levels in detail.

£
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Gupta et al. (1995) argued that future computer ne ide a variety

V as been
*

‘r’, K@Yﬂd‘

communication protocols efficiently. They descrig undgment:
multiservice networks, where the users might bg on S \\*'L cC ',%ﬁ, services
o Lé\?

of services with a set of users applying the services.

conducted by network researchers to tackle network reso

her ers or users.

vor@catcs that users

on other servers. The users might also provi

Figure 2 briefly illustrates multiservice netw A singl
can only have single interface to a co Y100 ne\ﬂ\?o @b them to access any

application.

1 9 Multiple QoS Network

Yang (2004) had previously done some work on multiple QoS networks and she

described the auction-pricing scheme to allocate QoS and maximize ISP’s revenue.



According to her, the auction-pricing scheme is scalable, efficient and fair in sharing
resources. The solution for the optimization problem starts with the single bottleneck
link in the network and is then generalized into multiple bottleneck links, using the

dth,

heuristic method. In her paper, she only used the single QoS paramclcr-lmml\-\-"

while in the networks, there are many parameters that affect the QoS that ﬂ
considered. ! %

only a
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Although QoS mechanisms are available in some researches, th

few practical QoS networks discussed such as pricing strategies pr

Chatterjee (2004), Sain & Herpers (2003), Yang (2004), Yang g a

0me HW factors
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Based on previous research and observation, there we
that encouraged us to conduct this research. Firstly, ther

multiple QoS networks, which is a critical issue in inter

usually are dropped if there are no classes to classify?c ¥ sers IRE
needs to set up plans to classify users accordieWnr bu @:u in using

the internet as the service with the best quN receive
51[529' reference towards a

Te \‘3\?41}: benefits for the ISPs

= {. That is why [SPs should

come up with an idea foRg xifies the pricing scheme into

classes in each link.

1.2 Problg "taDmen

Due mAl_\' research on mul@vncl\mrks applied 10 pricing schemes 10 obtain
L‘lplil:MCIng strategy., whcrcﬁk ually this issue remains critical especially as ISPs

ealing with the goals to get maximum revenue and to satisfy the user’s

3ctions.

The purpose of this research is to formulate new pricing schemes for multiple

QoS networks that work dynamically depending on the parameter O { networks needed



by ISP. The proposed new pricing schemes will be the option for ISP to implement the
policy in achieving the maximum profit. Telcos face challenging problems due to user’s
preferences on flat rate pricing. Telcos develop multiple class QoS networks to give
customers a choice in choosing the service. However, telcos are having dil't% in

coming out with the right pricing schemes with this multiple class QoS n A

number of researches have been done in this area. However, the lack of iakaiygnation on

how pricing schemes can be applied on multiple networks is not explai 30, the new

improved mixed integer nonlinear programming models are prepar in f¢ymulating the

new pricing schemes by designing the pricing schemes 0 be sotagegYmerically using
LINGO 11.0.

The analysis is divided into two parts; the new |

|1#% soxpmce
I
né& “'Qluh is

/ h@licminn

%s to recover
1 HCl\Qh srvice. to have
hu\-'uQirl\'cl competition

Mded ISP’s goals.

networks and for multi QoS networks. For each ne
used by modeling the schemes into MINLP and
software LINGO 11.0. The goals of ISP are )

cost while promoting certain service. rec 'L% '
market competition while user can sclc&:- "W

while promote certain services. The

i. Formulate \ i :he 1 multiple class QoS networks.
31 b I o) - 1 " r -= . s 1 P
ii. Propose % /1 ptﬂ\- rsln‘h 1emes that work dynamically in multiple

(JOH 1@5. \Q)

iii. Dglon@ige the S0 ng of gwnet pricing scheme for multi service networks

qulti QoS network. >
{

lable 1 summarizes the objectives and the method used to achieve the

objfetives.



The aim of this research is LC

TABLE 1: Objectives and the Method Used to Achieve the Objectives

~_Objective

Methods Used to Achieve The objective

optimal
under

formulate a new
pricing scheme
multiple class QoS networks.
The model for internet
pricing from a single
bottleneck link is built then
generalization o f models into
multiple bottleneck links is
generated.

First. models are generated
from multiservice multiple
bottleneck links.

Second, models are generated
from multiple class QoS
multiple bottleneck links

1o the
pricing
millplc class QoS networks

analyze
scheme

optimal |
under |

-

(8]

Study existing internet pricing schemes for si
link and multiple bottleneck links

Identify the parameters and variables i]%> in
existing models to enable it to be adoptey int@ new
proposed models.

Seek requirements/conditions that s my the new
proposed model, such 0S Wgquirements,
bandwidth, base price and quality TRggR-

Solve all these models by, fol ng the models
into  optimization pro 15 & (Mixed Integer

&
Nonlinear Programming ve itfiteratively by \

as

GO g 1%

To propose pricing scheme
that set an advantage to
telcos and determine the
optimal solution for each
scheme

¢ Jné_}(bcucr benefits) to the telcos
1deCayyng

4

\]
ottlgneck
- [mprjved

information:
in multiservice

iservice single link

i) 5 nc@s

u'd%} multiple class QoS single
Iin? clvglrles

rd@ed m@% in multiple class QoS multiple
l“lcl\\-'m%

hegtiicaa the newly proposed models have to
by

BeadWprofit for internet/service prov iders
@@y state the admission for users in each class
service
Nnternet providers have options 10 choose which
plan to adopt according to models proposed

3. The solution is obtained for each scheme to inform

ISPs that new pricing scheme proposed is better
than previous research.




1.4 Research Question

Since telcos are having difficulties in coming up with the right pricing scheme

with this multiple class QoS networks then question of how to optimize internet K .

taking into account mu ltiple QoS networks. %

To set up price, 1SPs should be aware that service quality affects iJlingness

of the users to use the product. But, ISP cannot improve service quay ritely since

there are limited network resources such as bandwidth, capacity, d er and usage.
So the research question is how to optimize the profit by i ' the limited

availability of network resources.

1.5 Scope of the Research and its l,imitatinnsv \
[n this research, the pricing schemes prop, wcmsu

with wired networks and the advantages Qf

os tigy dre concerned

S ars Omeimi'/.u profits

lL“IRKU]'
according to the Telcos perspective. A &
% 6 S
o Q—
The MINLP 1"ormuIalionshmu g

services offered. Meanwhi

for Yultiple oS

limited only for 2 users in SINg

bottleneck links. &\
1.6 Targg %ﬁcc agd E

['he targel ’tundﬁ'u

»d mathematical m@ds under multiple service networks to maximize

COS and the c.\pcclcd outcomes arc.

rofit.
agmproved mathematical models under multiple class QoS networks to maximize

ISP profit.



1.7 Organization of the Thesis

This thesis is organized into six (6) related chapters. Chapter | presents the introduction
of the project. beginning w ith description of the research definition, research ob] ‘L‘ll?ﬁ.'
scope of the research and limitations, target audiences. expected outcomge 1€

research and organization of this project.

Chapter 11 will be the literature review. which scrutinises prgyious sesearch and
observations and discussions by other authors that assists the resee

remaining problems associated with the current internet-chargi

Chapter 111 describes the methodology of tl arch
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' ;%‘gla with the
opus@{ y the Sain &

hall Jonscd by Sain &

process of the research and the optimization tools use

Chapter IV discusses the first mmrihw )
new approach in solving the existing prign® eme N

'lh

Herpers model (2003) and also the new

Herpers (2003) in solving internet pig

: lhcz‘cond cdntrit

improved model for internet prigmg % o Ift]w ? class QoS networks and a briel

conclusion about lha@cm@_ E(J
: \ 0 (J
Chapter onclufles th
gl

Wt)lccfbcsis that focuses on the advantages and
benefits of U!%Cd}n del eseaWs the future work after this research.
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multiple service networks.

Chapter V discusy n ¢ research in terms of the new
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