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Abstract

This document describes services to be used in OMi@ne networks. These services could be demaet}
onto an OMEGA network based demonstrator, depenalintdpe hardware capabilities.

The hardware and topology view of the OMEGA demnatustis described in D7.1 deliverable. This docutne
gives the services view, as derived from D1.1 daivie. D7.1 and D7.2 are intended to be inputfrtal
demonstrators’ descriptions. An initial demonstratoscheduled for beginning of 2010, a more adeanane
for end of 2010.
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Executive Summary

OMEGA demonstrator definition is split in 2 paressdocument describing the hardware requirementsthig
one describing the services to activate in ordexpoly scenarios for the demonstration. Scenarieslescribed
in [2].

Impact on the other Work-packages

Services should have no impact on other workpackabere are derived from the scenarios proposed/ii.
Moreover, list of services to demonstrate musnidee with what technology workpackages (WP2—\Wfah)
handle.
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1 Introduction

1.1 Scope and Purpose

The purpose of this document is to specify theofetoftware services that will run on top of the BGIA
hardware demo platform. These services will shosvdhpabilities of OMEGA Inter-MAC in a more compet
environment, closer to the final user, instead sédes of isolated, proof-of-concept demonstratbhe goal is
to clearly show the advantages brought by the {Mt&C convergence layer to the user experience.

The scope of this document specifies the set oiceEs to be shown for the complete timeframe ofgiagect.
As explained in [2], two successive versions of amtwork demonstrator are foreseen during theseooir the
OMEGA project, hereafter referred as V1 and V2 desti@ators. However, services are intended to caiter
versions. Depending on hardware capabilities, seaneices might not be integrated in one of theigass This
is especially true for the V2 of the OMEGA demoasir expected at the end of 2010 and for whichd#tailed
capabilities are still under discussions in thejgmb In consequence a further version of this doent will be
produced at the end of 2009 when a better desamijti the V2 demonstrator will be available.

1.2 Input from other Workpackages

WPL1 has been responsible to provide the input efkifisic set of services from the scenarios set in
deliverable D1.1 [1].

WP7 has been responsible to define the basic haedplatform for V1 and V2 demonstrators depicted
in deliverable D7.1 [2].

WP2 to WP6 have supported WP7 during the hardwaefimition process. For more details on their
contribution, please see also [2].
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2 Service Proposal Overview

2.1 Initial scenario

Purpose of initial scenario is to demonstrate tectimutcomes of OMEGA, based on basic services:
Watch video on one or 2 STB in more than one room
Web browsing from 1 or 2 PC in more than one room

This scenario is planned to be demonstrated onfttipe V1 OMEGA demonstration platform in Springl20

2.1.1 Main features to be highlighted
The initial scenario gives the opportunity to hight the following features:
Simultaneous flows within the home, with guarant€s.
Extension of the home network coverage thanks tengber capability of the OMEGA devices

Continuity of services: terminal mobility. A mobilede performs a “handover” of links, commonly
called path reselection in OMEGA.

Path reselection, caused by the breakage (or temprrduction of capacity) of a link in the network

2.2 Baseline scenario

Basic scenario, planned for the OMEGA demonstrati@n is D1.1'sEvening in family homgl], which has
been adapted and reproduced here for convenience:

In the evening, Peter programmed the recording BICATV documentary about the Formula One seasorhen t
domestic server. Gwenaél welcomes his friend Bobhtiw him the videos that he recorded with hisefath
during their last holiday in Provence. Peter hastjtinished editing these videos, which are locatedhe hard
disc of his desktop PC. The boys will view thedagliimages on the large screen. Jane who had fasted to
watch the documentary in the living room will cong to watch it on the screen located in her roomorf 2).
Peter spends the evening working on the restoratifonis collector's car in the garage, while lisiieg to his
favourite pieces of music on his HiFi. Elodie istthng on her laptop in the living room, powerirtgetPC by the
power cord. After a while, she disconnects frompiver and moves to her bedroom for more privacy.

Note: a similar scenario, using the same servicesfread over a whole day in a family life is emtlty under
definition in OMEGA WP1. This updated scenario épitted through Flash animations that will furtiearich
the hardware demonstration, see screenshots & #mésations in the figures below.

2.2.1 Main features to be highlighted
The basic scenario gives the opportunity to hidftlipe following features:
Use of simultaneous very high bit rate flows wittiie home, with guaranteed QoS.
Extension of the home network coverage thanks tengber capability of the OMEGA devices
Continuity of services: use of laptop for perforgim path reselection with Wifi.
Path reselection, caused by the breakage (or temprrduction of capacity) of a link in the network

0 An OMEGA device is always connected using the bmsinectivity, and performs path
reselection if necessary

D7.2 Platform- Services specification Page 8 (18)
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Figure 1: Use of simultaneous very high bit rate flows wittliile home, with guaranteed QoS.
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Figure 2: Extension of the OMEGA home network coverage frgntaithe garage

n
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Figure 3: An OMEGA device is always connected using the beshectivity, and performs path reselection if
necessary

2.3 Alternative scenario

Basic scenario can be enriched with the followiograriosMultimedia Content Shar@ also from [1], in order
to build an advanced scenario:

George has invited his friend Kostas to his aparimé&ast weekend Kostas attended a concert of &éorg
favourite group and was able to record the wholacast with his mobile phone and download it to inisne
server. Now George asks Kostas to show him theetbnkostas accesses his own home network using
computer-to-computer network, and after browsimptigh his contents he selects the concert videolfistead

of watching the concert in the PC screen they lusttide to enjoy it on the TFT computer screen, astds,
through UPnP capabilities, redirects the contenthe TFT display. Kostas can do that because HEstity is
authorised to connect to the PC when he is within toom boundaries. As the recording was storetbin
quality due to the mobile low capacities the horategay takes care of this issue and adapts thesodwin the

fly to the TFT screen resolution

This scenario can be adapted by:
A dedicated UPnP Media Player will be used.

No transcoding on the fly. Contents will be comblatiwith the current multimedia capabilities ofeth
MediaPlayer being deployed.

The scenario can also be enriched by use of 3DsTTéllws:

George, Maria and their two kids Peter and Sofiangld to watch an opera live on TV and also to fageod
evening. Just to begin, George selects a speambspphere for the aperitif from the background plorées the
family arrives in the living room, George launchhe multi sensorial atmosphere (images, multi cledsound,
lighting effects and fragrance). When it is time floe show, Maria, Peter and Sofia watch the opemnathe
large screen in the living room wearing special 3jlasses (this event is especially broadcasted ilive
stereoscopic vision). George, who is not so inteck@ classical music, goes to his office and thes a video
conference with a friend of him on the PC screé&nminutes before the end of the opera Peter, wdtssio be
bored by the show, stops watching it and goesdy with the console. Suddenly a blinking icon shopvin the
PC and TV screens meaning a fire alarm George foajpout the dinner in the oven and the kitcheruisdf
smoke.

2.3.1 Additional features to be highlighted

D7.2 Platform- Services specification Page 10 (18)
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Home-to-home content sharing.
3D TV service

Figure 4: 3DTV service, used in parallel with video conferiagc
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Initial scenario Services Proposal

One can find below list of advantages / disadvaegdgr solutions used for the initial scenario.

2.4 Watch video on 1 or 2 STB in more than one room

How Advantages Disadvantages/Risks
Video Server - Portable, always available with the demp. -  The least realistic scenario
Avoids Internet bottlenecks. - Needs real server
hardware.

Can include HDTV streams

Needs a compatible STB
Excellent control over the server

infrastructure & contents.

Table 1: Video Server alternatives

2.5 Web browsing on 1 or 2 PCs in more than one room

How Advantages Disadvantages/Risks
External HTTP website - The most realistic scenario - No control over file
. server, nor contents
Data and video at best effort duration.

Always online

Table 2: Web browsing Server alternatives

2.6 Detailed flow specification

Table 3 below shows the number of flows involvedttie scenarios as long as the Inter-MAC servicsscla
necessary to provision them. Data Rate is the &jgiata rate expected by the flow. We don’t proviue Delay,
Jitter and Packet Loss Rate QoS parameters, siegeate fixed given an OMEGA service class.

Sub-scenario Flow OMEGA Data Rate
Service Class
Web browsing | 1 Control Best Effort Variable,
flow from some
kbps to some
Mbps
ldata+1 Best Effort Variable,
control from some
flow kbps to some
downstream Mbps
Video 1 video Streaming Upto 2 x
watching flow 25Mbps (3D
or PVR)

Table 3: Initial scenario service flows specification

1 Maximum bandwidth for H.264 Level 4.1 for a 108085@ 25.0Hz stream
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3 Basic scenario Services Proposal

One can find below analysis of proposed implemeénatfor basic scenario.

3.1 Peter is recording in his media centre

Alternative Advantages Disadvantages/Risks
External FTP/HTTP website The most realistic scenario No control over file
(Box.net, Al i server, nor content
www.mediafire.cometc.) ways oniiné duration.

A

D

Partner setup an FTP/HTTP Good control over server & Visible through Internet
external website accessible contents Needs administration &
through Internet . - security by responsibl
Still realistic. partner.
Vlrtu{il)llzed infrastructureg Maybe not always online.
possible Needs to be ready at den
time.
File server Excellent control over filg Least realistic scenario
server infrastructure.
Needs real serve
Avoids unknown bottlenecks in hardware.
Internet
Portable, always available with
the demo.
Table 4: External File Server alternatives
Alternative Advantages Disadvantages/Risks
Commercial hardware NAS The most realistig Need to buy
scenario .
Subject to manufacturer’
limitations.
PC (i.e. netbook) with Recordin Flexible Less realistic

& Playback software:
XMBC
VLC

Free (in cited cases).
XBMC supports UPnP

Table 5: Media Center alternatives

3.2 Gwenaél & Bob watch holiday videos

This sub-scenario uses the same media centre asa¥ieus one. There are no alternatives regartthiadrC.

3.3 Jane watches live documentary video

VideoServer Alternatives

Alternative

Advantages

Disadvantages/Risks

Orange TV
Video Service)

(Commercia|

The most realistic scenario

Include HDTV streams (Frang
only)

[}

Needs a real subscription
Needs a compatible STB

Tied to the broadban
access where th
subscription is made (ng
portable).

—
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Partner
video server

setup an external

Flexible
Still realistic scenario
Can include HDTV streams.

Virtualized infrastructureg

possible

Less realistic

Visible through Internet
Needs administration &
security by responsibl
partner.

U

Needs a compatible STB

Video Server

Portable, always available with
the demo.

Avoids Internet bottlenecks.

Can include HDTV streams

Excellent control over the
server infrastructure &
contents.

The least realistic scenario

Needs real
hardware.

server

Needs a compatible STB

Table 6: Video Server alternatives

3.4 Elodie is chatting on her laptop

In this case, it is similar to use of a PC, exdélptlie can get signal either from the PLC, eitment the WiFi.

3.5 Detailed Flow specification

Table 7 below shows the number of flows involvedthe different sub-scenarios as well as the Int&eM
service class necessary for provisioning. Data Ratihe typical data rate expected by the flow. Wém’t
provide the Delay, Jitter and Packet Loss Rate Qer@meters, since they are fixed given an OMEGAiser

class.

Control flows is the flow which carries the useteraction such as browsing in an Internet basedntims
service. In a similar way, the UPnP control flovthie flow necessary for UPnP Control Point to digeoquery
and act upon slave UPnP devices at home. Additigrfal UPnP A/V scenarios a separate flow witleatning
data will usually follo.

The sub-scenario where Peter is recording in hididd&enter is conceived as a super-fast data dowrdba
big file, so this means we expect a high data (@en if it is best effort). AT the same time, tbeal video
streaming takes place. The high demand on theddataload should have no impact on the streamingovid

Sub-scenario Flow OMEGA Data Rate
Service Class
Peter is| 1 Control Best Effort 10-100kbps
recording in his flow
MediaCenter
ldata+1 Best Effort 100Mbps
control
flow
downstream
Gweanél &| 1video Streaming ~10 Mbps
Bob watch flow
holiday videos | —51 5 Best Effort | 10-100kbps
control

2 Depending on the devices’ implementation, thisvflmn be almost isochronous (using RTP for instaacalynchronous

with buffering (HTTP GET pull mode). However, IMBYAC handle it as a streaming flow.

3 Maximum bandwidth for H.264 Level 4.2 for a 72085@ 25.0Hz stream
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flow
Jane sees live 1 video Streaming Upto 2 x
documentary flow 25Mbp$ ( 3D
or PVR)
Elodie is Best Effort
chatting

Table 7: Basic scenario service flow specification

4 Advanced scenarios Services Proposal

One can find below analysis of proposed implemeématfor advanced scenario.

4.1 Kostas accesses to his home from George’s apartment

MediaCenter Alternatives

Alternative Advantages Disadvantages/Risks
MediaBox (Commercia The most realistic scenaria. Delay in commercia
hardware NAS) c h Internet launch (fallback solution

an use other Interng is alternative below).
services too (YouTubs,

Fickr) without using a PC.

Terra TV filtered acces
by geographical locatio
only to Spain.

UJ

PC (i.e. netbook) with Recording

& Playback software:
XMBC
VLC

Flexible

Free (in cited cases).
XBMC supports UPnP

Less realistic

Table 8: Advanced scenario media center alternatives

A P2P middleware based on the Hydra Project [3]lmamsed for setting up the home network. One tah f
below list of equipments and alternatives for thisdleware.

Alternative

Advantages

Disadvantages/Risks

Hydra integrated on
Home gateway

Optimum scenario

Risky integration

Hydra middleware requiremen
are high for a HG

Still needs a PC with .NET fo
Hydra’'s Discovery Manage
component

IS

= —

Separate PC (i.e.
netbook) with Hydra's
middleware:

Flexible

Less integration
expected.

Variety of OSGi
(Knopplerfish,
Felix)

problems

platformg
Equinox,

Less realistic

Media Flow are not optimal

Table 9: Hydra middleware deployment alternatives

4 Maximum bandwidth for H.264 Level 4.1 for a 108G85@ 25.0Hz stream
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Remote home

Alternative Advantages Disadvantages/Risks

Collocated in demo room (FT) - Autonomy - Support more difficult.
Better network
performance

Partner (TID) hosts the remofe . More realistic - Needs some

home. L . t to buy 4 administration and check

' €ss equipment o buy & for availability at demq

deploy. time.

Table 10: Hydra middleware deployment alternatives

Hydra middleware requirements

System requirements Comments

OS: Windows XP or higher - Needs .NET

At least 64 Mbytes of RAM fo - .NET is required by the Hydra
the middleware Discovery Manager: the component

that discovered other nodes in the

-NET: 3.0 or higher Hydra P2P overlay network

J2SE (JDK1.6)
OSGi R4 with declarative

services
Table 11:Hydra middleware system requirements
Connectivity requirements Comments
TCP ports 9700 & 9701 openaon - Needed by the Hydra
both homes NetworkManagers. In a real Home|2

Home scenario, both ports should e

Otherwise, a node with public | open in the HG.

address and 80 & 443 TC
(HTTP) ports open. - In case of deployment of a single
home being deployed under |a
corporate firewall, Hydra needs |a
relay node hosting the
NetworkManagerSuperNode

T U

Table 12: Hydra middleware connectivity requirements

4.2 Detailed Flow specification

Table 13 below shows the number of flows involvadtie different sub-scenarios as well as the INMAC
service class necessary for provisioning them. [Patte is the typical data rate expected by the.fMMeg don't
provide the Delay, Jitter and Packet Loss Rate Qex@meters, since they are fixed given an OMEGAiser
class.

UPNP control flow is necessary for UPnP ControlnP¢d discover, query and act upon slave UPnP dsvic
Additionally, for UPnP A/V scenarios a separateniaith streaming data will usually follow.
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Sub-scenario Flow OMEGA Data Rate
Service Class
Kostas accesses UPnP control | Best Effort 10-100kbps
to his home flow
from George’s| (SOAP/HTTP)
apartment UPNP Best Effortor| 10 Mbps
multimedia Streaming
flow
(SOAP/HTTP)

Table 13: Advanced scenarios service flow specification

® Depending on the decision whether or not to irstegan Inter-MAC interaction with Hydra.
" Maximum bandwidth example for a H.264 Level 4.2d0f20x576 @ 25.0Hz stream
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5 Conclusions

This document contains a list of services which larintegrated in the OMEGA demonstrator. Detailsthe
integration might alter slightly the expected beabav as described here, but this behaviour shaalgd & much
as possible similar to what is described here above

A distinction has been made in this document betvike initial scenario, describing services torbplemented

on the V1 demonstrator in spring 2010 and the baséhs well as alternative) scenario to be impleted: on

the V2 demonstrator at the end of 2010. Modifiaationay happen regarding the V2 demonstration as the
network description of this second version is stilder discussion.
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