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Abstract-The wide adoption of the P2P networks for the 
deployment of IPTV services at large scale seems very fascinating. 
However, it has started exposing the other side of canvas that is 
not acceptable for the provisioning of QoS for P2P applications. 
It is even more frustrating for the ISPs due to inefficient 
utilization of network resources. In this paper, we investigate the 
conflicting objectives of P2P applications & ISPs and we propose 
a framework enabling better interaction among entities involved 
in the IPTV service delivery mechanism. This interaction is 
facilitated by a topology-aware overlay network organization 
driven by the ISPs that is used to organize the participating peers 
within the network. The proposed ISPs-driven overlay 
organization facilitates the multi-attribute based sender peers 
selection mechanism and thus ensures the efficient utilization of 
available resources in ISPs domain and guarantees better QoS 
for the P2P applications. The framework is evaluated using the 
networks simulations to conform its viability. The obtained 
results show a noticeable improvement in the received QoS for 
the P2P applications and enable the efficient utilization of the 
available network resources to benefit the ISPs. 

I. INTRODUCTION 

During the last decade, the peer-to-peer (P2P) networking 
has gained tremendous attentions and is widely adopted for 
the deployment of many distinct IPTV and other video 
services delivery to a large scale. The tremendous success of 
this infrastructure is due to the exceptional characteristics of 
P2P systems that include: scalability, dynamicity, 
heterogeneity, collaboration, and anonymity. However, the 
recent developments in this field have forced the research 
communities to investigate the other side that is not very 
encouraging. Generally, the IPTV service delivery in P2P 
network is provisioned by the P2P applications themselves to 
estimate end-to-end ( e2e ) network’s conditions which are 
agnostic to network topology. The objective of P2P 
applications is to receive the video contents more quickly and 
with high Quality of Service (QoS). On one hand, this network 
oblivious scenario let the contents pass through the network 
links that may be costly or may unable to support large 
amount of content. This results in the degradation of QoS at 
receiver-end. On the other hand, this situation is frustrating for 
the ISPs, who are missing the opportunities to earn revenues 
from the external traffic passing through their physical 
networks. The situation becomes more provoking when ISPs 
have to deploy more resources to offer their own services. 
This situation results into continuous battles between these 
entities where ISPs intend to restrict P2P traffic passing 
through their networks and P2P application providers try to 

evade from being captured. Thus, we need to bring these 
entities towards a common point to cease this no-winner war. 

In P2P applications, participating peers are organized in 
virtual overlay networks. These overlay networks can be 
categorized to: “network-oblivious overlays” where links 
among neighbors are based on identifiers in logical space, 
“proximity-aware overlays” that incorporate physical 
closeness of nodes and “network-aware overlays” that exploit 
locality for the underlying routing strategy [1].  

In this paper, we extend the “network-aware overlays” 
concept by enabling better interaction among the ISPs and the 
P2P applications for the graceful utilization of available 
resources and respecting the objectives of entities involved in 
the IPTV service delivery mechanism. We propose a 
framework that is based on ISP-driven overlay organization 
because ISPs have the complete information of the underlying 
physical networks that is helpful to build overlay network 
more efficiently. The ISP-driven overlay networks are further 
used for locating the best sender peers on the basis of multi 
attributes for efficient IPTV service delivery. The ultimate 
objective of this framework is to optimize the application level 
traffic with efficient collaboration between ISPs and P2P 
applications to offer network-aware video services. 

The rest of the paper is organized as follows: section II 
presents the proposed collaborative framework. Section III 
presents multi-attribute based peer selection mechanism for 
IPTV service delivery. Section IV presents the performance 
evaluation and section V presents a brief overview of related 
works. Finally section VI concludes the paper and highlights 
some of the future perspectives of the study. 

II. COOPERATIVE FRAMEWORK FOR ISPS AND P2P
 
APPLICATIONS
 

This section presents the problem description along with the 
proposed framework for better cooperation between ISPs and 
P2P applications that is further used to organize different 
peers in overlay network for IPTV video service delivery. 

A. Problem Description 
The aim of this cooperative framework is to ensure the 

objectives of all entities involved in the IPTV video service 
delivery mechanism. In this mechanism, the ISPs plays an 
important role by providing the information related to the 
underlying physical network that is further used to organize 
the participating peers into overlay networks. A receiver peer 
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Network Model ௨, ܸ௨ܲൌ ሺ௨ܩLet 
underlying physical
overlay) represents the overlay

knowledge of the underlying physical network topology, and 
representsሻ (“o” for , ܸ

 that is used to 
organized participating peers in virtual overlay networks. 

because overlay networks are composed of sub-set ௨ك ܩ ܩ 
of peers that are willing to participating in any specific service 

denotes the set between peers, leading to potential violation of peering א ܲ

selects different sender peers from this ISP-driven network in 
order to receive requested video contents with high QoS. 

Generally, ISPs have two major roles in current Internet 
architecture including: physical network providers and service 
providers. In this paper, we are more concerned with over the 
top IPTV video services delivery that is not supported by ISPs 
themselves. These services are provided by external service 
providers like P2P applications that use the underlying 
physical network of ISPs even without any permission of 
certain ISPs. ISPs tries to restrict such traffic passing through 
their networks, however it is not trivial because many P2P 
applications use different protocols and encrypted ports to 
evade from being captured. In the current P2P service model, 
the organization of participating peers into overlay networks is 
mostly receiver-centric, where receiver peer gathers the 
information of other peers and organizes them in overlay 
networks on the basis of self agnostic and reverse engineering e2e measurements. 

B. ሻ (“u” for underlay) ܲൌ ሺ network and ܩ   
 network

2݁"݁ is to minimize the 
that plays vital role in improving the overall QoS. 

C. Contrasting Objective Functions 
ISPs and P2P applications providers have contrasting 

objectives that need to be addressed to protect the interests of 
all the entities involved in video service delivery. These 
contrasting objectives are presented as under: 

- ISPs Objectives: We denote ISPs objective function by f1 
that intends to maximize the utilization of available 
network resources to offer more services over available 
network resources. 

- P2P Applications Objectives: P2P application providers 
intend to improve the QoS by maximizing the video 
throughput and minimizing the time required to receive 
the full video contents and the objective function is 
denoted by f2. 

- ISPs & P2P Cooperative Objective: The overall 
objective of this study is to propose a mechanism that 
enables better cooperation between ISPs and P2P 
application providers to maximize the objectives of both 
entities, i.e. maximizing f1 & f2. 

D. ISP-driven Framework to Enable Cooperation 
The proposed framework targets the over the top video 

“OTT” (content coming from outside of the operators’ 
network) IPTV contents delivery. P2P application has little 

 the it chooses the content delivery paths based on self estimated 
measurements and statistic that may cause traffic scattering. 
Hence, the actual media content unnecessarily traverse 
multiple links within network to reach the targeted clients. 
This delivery process imposes higher load on network 
backbone and such traffic pattern may cause imbalance 

delivery mechanism. In this network,
whereas v୧of participating peers א V୧ denotes the links agreements between network providers. 

between these peers forming overlay network. The network-aware ISP-driven overlay network constitute 
The proposed overlay organization is driven by the ISPs of candidate peers willing to participate in specific video 

that have clear knowledge of underlying network topology, service delivery. There are two types of candidate peers (i) 

" 
geographical positions of the peers, and the information of 
available networks resources (access bandwidth), link capacity

. Let ଶܽ"ܿ link capacity""e2e, and "ܽ"ܿat access networks ሻܲሺܽ"ܿ and "ሻܲሺܿ"݈
permanent nodes, and (ii) fleeting nodes. The permanent 
nodes are usually hosted by ISPs/service providers themselves 
and may include: “superpeer” and “caching nodes”. These 

represents the geographical location nodes remain available in the network for the service delivery. 
of the peers and the available link capacity of access network 
between peers respectively. This set of information for 
corresponding candidate peers is propagated to the P2P 
application for the overlay organization. The link capacity in 
access networks of intra-domains influence the IPTV service 
delivery.  We use trackers as special entities for the interaction 

The fleeting nodes include “seeders”, “leechers”, and 
“mercenaries”. These nodes are highly volatile and may join 
the P2P networks for seeking any requested service and may 
leave the network without any prior notification. However, 
“mercenaries” are paid by the service providers for being 
available in the network due to their capabilities to serve the 

between entities. A brief interaction among these entities is subsequent video service requests. "shown in Fig. 1. The objective of locality-aware organization A receiver peer intending to receive a video service may 
delay for the video contents delivery select a number of sender peers from the overlay network on 

the basis of its subscription. For example, “free riders” or 
“ordinary” consumers may connect to “seeders” or “leechers”, 
whereas, the “valued” customers are guided to choose more 
“mercenaries” and permanent nodes enabling better QoS for 
the offered video service. The service consumer’s status is 
regularly updated using different economical models like “tit
for-tat” on their usage and contribution behavior. 

ISPs loc (Pi), cap (Pi) Tracker OverlayTopology 
P2P Application 

Provider 

Fig. 1. Interaction among different entities. 
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Figure 2 presents a comprehensive view of the proposed 
framework that is composed of different entities including 
management portal, overlay plane, and control plane that have 
potential role in this application level collaborative traffic 
optimization between ISPs & P2Ps. 

Fig. 2. ISPs & P2P Cooperative Framework for Video Services Delivery. 
- Management Portal: The management portal provides 

an entry/rendezvous point for the new peer joining the 
network that is accessible through a webpage. The 
management portal returns a list of active trackers present 
in the network that allow interaction among the P2P 
application providers and network providers. 

- Overlay Plane / ISP-driven Overlay: This ISP-driven 
overlay plane provides a topology-aware overlay 

providers) communications using the NSIS protocols [2]. 
These trackers have distinguished role in this cooperative 
framework for locating the best peer for video service delivery 
that is described in following sub-section 

III. IPTV SERVICE DELIVERY OVER COOPERATIVE
 
FRAMEWORK
 

The IPTV service delivery over cooperative framework is 
influenced by the multi-attribute based sender peer selection 
and utilizing the H.264-Scalable Video Coding (SVC) that are 
described in the following sub-sections. 

A. Best Peers Selection Based on Multi Parameters 
The selection of best sender peers is an active research 

problem in content delivery over P2P networks. There have 
been different solutions presenting different parameters for 
organizing the peer into overlay network and thus, locating the 
best peers. These mechanisms include receiver-centric peer 
selection, server-centric selection, locality-aware selection, 
semantic-aware selection, and different incentive mechanisms 
etc. In general, peer selection is based on the basis of a single 
parameter. However, we need to identify a set of multi
parameters for the overlay organization following the best 
peer selection mechanism, because no single parameter is 
sufficient to enable service delivery over large-scale networks 
[3]. In the proposed framework, ISPs provide the information 
to build the overlay topology and the corresponding 
information includes the information of available peers, "organization of participating peers. These peers have offered video quality by these peers, information related to

 network 2݁"݁ aggregation nodes, available bandwidth over distinct roles including: ordinary peers joining P2P 
network for different services, video service nodes (CDN 
nodes, RDV points), and mercenaries. Video service node 
is special peer that act as the rendezvous point for the new 
peers joining the overlay and can also be used for the 
caching of the most popular video content. This overlay 
plane is further used for the deployment of different P2P 
services. 

- Control Plane: Control plane is another important entity 

path, and the geographical information of the peers. This ISP
driven overlay topology is further used by any receiver peer to 
select a set of sender peers in order to receive the requested 
video contents/services. Bad selection in sender peers not only 
results into the degradation of the QoS but also wastes the 
network resources in ISPs domains.  In this paper, we focus to 
use TOPSIS (Techniques for Order Preference by Similarity to 
an Ideal Solution) [4] method which is a multiple criteria 
method to identify solution from finite set of points where the of the proposed framework that is composed of the 

different trackers enabling the cooperation between 
underlying network domains and the P2P applications. 
These trackers communicate with the network provider 

chosen points should have the “shortest” distance from the 
positive  ideal solution and the “farthest” distance from the 
negative ideal solution. 

domains and this information is further used for the peer’s 
organization in the overlay networks. Each network 
provider domain has an independent tracker that is 
responsible to provide underlying network topology 
information for the overlay organization. Beside from this 

In the framework, trackers are responsible to apply this 
technique to determine positive ideal and negative
alternative values that are further used for the best peer 

available bandwidth capacity among 2݁"݁ The selection.
 "2݁"݁ sender and receiver peers, 
"2݁"݁ Hops, number of


"  ideal 

packets arrival delay, total 

vertical interaction, these trackers have horizontal 
interaction to share the inter-ISPs information. geographical distance may be the possible criteria for applying

between receiver and sender peers is ܴܶܶ TOPSIS technique. 

round-trip-time (RTT), and 

We have described earlier that peers forming the overlay 
network are belonging to different substrate networks within consider good parameter for latency estimation that can also 

same ISP domain, thus information among these substrate be used for the geographical distance measurements. 

networks is shared by a designated entity called “Tracker”. 
The trackers enable the horizontal (inter-substrate networks) 
and vertical (between physical networks and P2P application 

Generally, for the real time services like video streaming 
higher bandwidth, less number of hops, lower RTT, lower 
packets drop ratio, etc. are considered ideal options. 
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Table 1. Multi Attributes for Best Peers Selection for Cooperative IPTV Service Delivery. 
Bandwidth Latency RTT Geo. Distance # of Hops 

+ - - - -
Option 2 ( ଵା ଶି ) 
Option 3 ( ଵି  ଶା) 

Option 1 ( ଵା ଶା) 

)ି
݂ , ݂݂ , ݂, ݂, ݂݂݂

Option 4 ( ଵ ଶ
+/- +/- +/- +/- +/-ି +/- +/- +/- +/- +/-
- + + + + 

Table 1 presents different attributes and the possible options packets drop ratio [5]. Thus, best peer selection plays an 
that tracker may takes into consideration for the ranking of important role in improving the overall QoS. 
available peers while organizing them into overlay plane. Here, We focus to use Scalable Video Coding (SVC) [6] as an 
we have given a limited list of potential attributes that may be 
considered, however there might be many other attributes like"ܵܣ" distances,BGP routing information, geographical 

important component of the proposed network-aware IPTV 
services delivery. The characteristics of SVC make it more 
suitable for the heterogeneous environments in which the 

domain information. In this table, we have presented four video stream is decodable dynamically in the spatial, temporal, 
different options to find the appropriate organization of peers and SNR resolutions. SVC truncates the original video into 
into overlay plane while maximizing the objective functions of many different sub-layers, i.e. base layer and enhancement 
ISPs ሺ ଵ݂ሻ and objective function of P2P applications ሺ ଶ݂ሻ as layers. The base layer provides the basic quality (QCIF 
shown. In Table 1 “Option 1” presents the best values whereଶ݂݀ܽ݊ଵሺ݂both ሻ with7.5 frame/sec.) of the video and is decode-able 

are maximized and “Option 4” gives the independent to layers. In contrast, the enhancement SVC 
worst results for both functions. 

These set of values given in the matrix are further classified
attributesି"݆ (more is better) and negative"ା"݆ into positive 

layers are used to refine the video quality but these 
enhancement (enh.) layers are decode-able with reference to 
base layer and the other corresponding enhancement layers." 

The cooperative mechanism based on multi criteria not only,ݐ(less is better) while applying the multi criteria TOPSIS model.
 and…,אܾܽ݊ݓ݄݀݅݀ݐݐݎ݄ݑ݄݃ݑݐ,݁݊ݓݐݎ݇ݎ݁ݏݎݑܿ݁ݏ ା

݆݆ିא ݐ݈ܽ݊݁ݕ݆ܿݐ݅݁ݎ݁݃ݐݏܴ݅݀݊ܽ݁ܿܶܶ#݂ ܪݏ….  ൯ ݉ൌא  ൛ାݔሽ, ାݔ ݆ሽ൫ିݔ, … , ,ଶאି ൟݔ ܣିܽݔൌ൫ݔ݂݅ିݔ
ା, … , Let ܣ൯ ሼ݂ൌାאൟିାଶ݂݅אݔ ݆݆ଵݔ;݉&ା݆݆݆݆൫݅ݔ

ensures the improved QoS but also improve the network_, , , ଵݔ,  where ݔ ܽݔ൫;݉ା݆
represents 

݅ݔ
the positive and negative solutions for the utility function with We evaluated the proposed IPTV streaming over the 

݂݅. utilization by guiding the receiver peer to select appropriate ݊݅ ݉ൌ  ൛ି
sender peers.ሼ൯ ି  where IV. PERFORMANCE EVALUATIONS൯݊
collaborative framework using the network simulations usingrespect to the possible set of attributes and are achieved by 
NS-2 simulator. This section describes the simulation resultsassigning different weights for each attribute in different 
to determine the viability of the proposed mechanism.options. The weights depend upon the offered service and may 
A. Simulation Modelbe negotiated between ISPs and P2P applications. For 

We consider an overlay network of participating peers thatexample, video-on-demand (VoD) applications require high 
is constructed in accordance to the ISP’s guidelines. ISPbandwidth and live streaming applications have low latency 
provides the information about the set of sender peers, 
aggregation nodes, and available network capacity of links. 
We distribute the SVC video layers among different sender 
peers. A receiver peer intends to receive the video packets 
from multiple sender peers for IPTV service, where the 
selection of the sender peers is influenced by the multi
attribute mechanism implemented over the overlay plane. 

requirements. These sets of attributes are further used for 
calculating the separation from the positive and negative ideal 

⁄,݉,1,2, solutions, such that:ଶ ݅א … ଵ ଶ ଵ ଶ൫ݔ∑ൌ ቂିܺ,ቃ൯െ ൌ∑ݔା൫ݔ ቂାܺ ܥܥ
⁄

finally the relative closeness (షା ൌ ൫శା ష൯  ൎ 1 
ି  െ 
൯ଶቃݔା ) to the ideal solution is
 

, where 0 ൏ ା ൏ܥ 1  and the
 

values closet to "1" are selected for the ideal solutions. 

and 

determined: 
We perform simulations to receive the overall SVC video 

quality CIF/CGS0 with 15 fps at receiver peer. The receiver 
peer selects an individual sender peer to receive different SVC 
video layers. We truncated MPEG-4 trace file “Formula 1” 
into four SVC video quality layers where base layer offers 40 % 
throughput (quality) of the original video, enhancement layer 
1, 2, and 3 offers 25 %, 20 % and 15% throughput of the 
original video file respectively. It is obvious that no sender 
peer is contributing 100% quality of the video content, 

Tracker facilitates any receiver peer for selecting the best 
sender peer by providing these estimates. 

B. IPTV Service Delivery 
In the proposed framework, the overlay organization of 

participating peers is ISPs-driven, however the actual IPTV 
video content delivery is receiver-centric in which a receiver 
peer select many sender peers from the available set of the 
candidate peers available in the overlay plane as presented in however if receiver peer receives all the four SVC video 

layers completely, the original video quality can be achieved.Fig. 2. Receiver peer intends to receive the requested video 
contents with improved QoS that can be achieved by 
improving the received video throughput and lowering the 

The simulation time was 60 seconds and the presented results 
are the average results of multiple runs of these simulations. 
We attached three “CBR sources” to overload the network that 
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are started at time 5 seconds and stopped at time 55 seconds The random pull based streaming does not guarantee any 
during the simulations and they inject constant throughput of QoS for the received video for IPTV services because it 
512. We performed these simulations for two scenarios. chooses self agnostic random "e2e"  content delivery paths. 
- Network-aware Streaming Mechanism: In this The heavy packet drop ratio in the said scenario is not 

scenario, participating peers are organized through acceptable for any real-time application. 
explicit interaction between ISPs and P2P applications in We know that SVC layers have certain dependencies with 
the overlay plane. The peers inside the overlay plane are 
ranked on"RTT" & "# each others for the actual decoding of the video content before 

 the basis of݄݂ ݏ "  relative multi-criteria namely their actual playback. In this situation, the video packets   that is an indicative of the offered received in the receiver-side buffers for individual video 
video quality and can be used as potential parameters in 
determining the geographical distances. Tracker provides 
this information to construct ISP-driven overlay network. 
Eventually, receiver peer use this overlay for the selection 
of multiple sender peers to receive SVC layers for IPTV. 

- Random PULL-based Streaming Mechanism: In this 
scenario, the overlay network is constructed by the 
receiver-peer itself without considering any underlying 
network conditions. The receiver peer selects multiple 
sender peers from overlay network in order to “PULL” 
the requested video content for IPTV video service 
delivery. 

B. Simulations Results 
Fig. 3 presents the overall received video throughput from 

all the sender peers in both scenarios. We observe that the 
video packets received in our proposed network-aware 
streaming mechanism are 100% because the packet delivery is 
assured by the ISPs through the QoS enabled pipes. 
Furthermore, the best peer selection in network-aware 
streaming is also driven by the ISPs. The overall packet drop 
ratio for the total video quality is presented in Fig. 4.  

 
Fig. 3. Received Throughput. 

 

Fig. 4. Packets Drop Ratio. 

layers cannot contribute to construct the original video quality 
if receiver peer does not receive video packets of lower SVC 
layer corresponding to the upper SVC layer. Moreover, 
network oblivious peer selection causes inefficient utilization 
of bandwidth, i.e. the allocated bandwidth is not fully utilized. 
Thus, we calculated the bandwidth utilization for all 
individual video layers as described in Eq. 1. Fig. 5(a), Fig. 
5(b), Fig. 5(c), and Fig. 5(d) represents the viability of the 
individual SVC base layer, enh. layer 1, enh. layer 2, and enh. 
layer 3 respectively. The proposed mechanism show 
noticeable improvement in minimizing the e2e delay for 
content delivery and for application level QoS estimates. 
However, the results are not present due to space limitation. 

The presented results show that video content delivery for 
IPTV over ISP-driven overlays not only improves the overall 
QoS but it also improves the utilization of available network 
bandwidth. In network-aware IPTV the video packets received 
during the streaming session contribute 100% utilization of 
allocated bandwidth whereas, the received video packets in 
random pull based streaming does not contribute to enhance 
the QoS but leads to inefficient utilization of bandwidth that 
utilizes around 60% of the allocated bandwidth. Thus, the 
results presented clearly highlight the viability of proposed 
ISPs & P2P applications collaborative framework for IPTV 
services delivery.  

V. RELATED WORKS 

There have been a number of research and standardization 
activities going on for the collaborative frameworks for ISPs 
& P2P applications. The P4P working group [7] has initiated 
to propose a protocol to establish better cooperation among 
ISPs and P2P applications. This protocol is an extension to the 
classical P2P framework. In this protocol, two types of 
trackers called “iTracker” and “pTracker” have significant 
role. The “iTracker” have close association with the ISPs and 
provides the information for the underlying network topology, 
whereas, “pTracker” keeps track of the participating peers and 
this information is provided to the newly joining peer. P4P 
employs the static information for these trackers, however our 
presented solution utilizes more dynamic information. The 
detailed different of our proposed ISP-driven P2P framework 
with P2P and P4P framework is presented in section III. 

A new IETF working group, Application-Layer Traffic 
Optimization (ALTO) [8] has initiated activities for the 
standardization for P2P applications and ISPs interactions. 
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(a) Base Layer (b) Enh. Video Layer 1 

 
(c) Enh. Video Layer 2 (d) Enh. Video Layer 3 

Fig. 5. Viability of Bandwidth Utilization for Received SVC Layers. 
Initially, the ALTO group initiates discussions for overlay 
organization on the basis of the ranking of the peers to provide 
solutions for the network optimizations. However, the 
activities of the group are limited to network-aware service 
delivery. 

In [9], a distributed ISP-friendly rate allocation algorithm for 
VoD applications is proposed instead of tacking the problem of 
topology building. The proposed algorithm intends to minimize 
the server load, unfriendly ISP traffic, and maximizing the 
peers perfecting. The solution utilizes the “iTracker” approach 
similar to the P4P framework and is applied over a mesh 
topology. 

In contrast to the above studies, we present a framework for 
better interaction among P2P applications and ISPs that is 
followed by the participating peers’ organization in ISPs
driven overlay networks. The framework utilizes the end-to
end knowledge of underlying physical networks on the basis of 
physical characteristics that enhances the overall system’s 
performance. This ISP-driven overlay organization and peer 
selection can ensure the interests of both P2P application 
providers and ISPs. Moreover, it can be utilize to penalize the 
unauthorized peers passing through the ISPs domains. 

VI. CONCLUSION & FUTURE PERSPECTIVES 

In this paper, we have presented a framework enabling 
cooperation between ISPs and P2P applications for the 
network-aware IPTV video services delivery. This mechanism 
extends the functionalities of the available P4P and ongoing 
ALTO working group solutions to ensure the network-aware 
real-time services delivery over P2P networks. The mechanism 
is evaluated using the network simulations compared to the 
random pull based streaming mechanism for IPTV service 
delivery. The proposed ISPs & P2P applications collaborative 

framework ensures QoS with P2P services perspective and 
efficient network utilization in ISPs perspectives.  

In future, we intend to extend this framework for the 
network-aware streaming services delivery over large scale 
networks where the peers are located in different ISPs domains. 
We also plan to actually implement or emulate the proposed 
mechanism to conduct the real tests while considering multiple 
attributes for the best peer selection. 

[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

[7] 

[8] 

[9] 

REFERENCES 
P. Pietzuch,, J. Ledlie, M. Mitzenmacher, and M. Seltzer, “Network-
Aware Overlays with Network Coordinates”. In Proc. of 1st Workshop 
on Dynamic Distributed Systems (IWDDS'06), 2006. 
X. Fu, H. Schulzrinne, A. Bader, D. Hogrefe, C. Kappler, G. 
Karagiannis, H. Tschofenig, and S. Van den Bosch, “NSIS: a new 
extensible IP signaling protocol suite”. In IEEE Communication 
Magazine. Vol. 43. Issue. 10. pp. 133-141. 2005. 
S. Das, V. Narayanan, and L. Dondeti, “ALTO: A Multi Dimensional 
Peer Selection Problem”. Internet Draft. Network Working Group. 
Expires: April 26, 2009. 
C. L. Hwang and K. S.Yoon, “Multiple attribute decision making”, In 
Proc of Springer Methods and Applications. New York 1981. 
M. Mushtaq and T. Ahmed, “Smooth Video Delivery for SVC based 
Media Streaming over P2P Networks”. In Proc. of 6th IEEE Consumer 
Communications & Networking Conference (IEEE CCNC 2008), Las 
Vegas, USA. 2008. 
J. Reichel, H. Schwarz and M. Wien, “Joint scalable video model JSVM
8. Technical Report JVT-U202”, Joint Video Team, Hangzhou, China. 
2006. 
H. Xie, A. Krishnamurthy, A. Silberschatz, Y. R. Yang, “P4P: Explicit 
Communication for Cooperative Control Between P2P and Network 
Providers”, in P4PWG Whitepaper. Accessible online from 
http://www.dcia.info/documents/P4P_Overview.pdf 2007. 
E. Marocco, and V. Gurbani, “Application-Layer Traffic Optimization 
(ALTO) Problem Statement”. Internet-Draft, draft-marocco-alto
problem-statement-02, 2008. 
J. Wang, C. Huang, and J. Li, “On ISP-Friendly Allocation for Peer-
Assisted VoD”, in Proc. of ACM Multimedia 2008. 

http://www.dcia.info/documents/P4P_Overview.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


