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Abstract:

This document defines the demonstrations completiieg second phase of the MobiThin projgct.
Demonstrations are defined at two levels: an enehltb system level demonstration and spegific

demonstrations focusing on particular protocolmptation strategies.

The end-to-end system demonstration will allow ssisg) the MobiThin architecture on a functiq
level as well as in terms of scalability, and indarking between management level adaptation
protocol adaptation.

To allow validation of the MobiThin solutions oretlactual hardware (actual thin client terminals

nal
and

and

non-emulated network links), several additional destrations are described. The inter-working of

thin client with SIP, as a first step towards imgggpn into the IMS architecture, is targeted
demonstration.

For each of the six demonstrators identified, thec#ic objectives, the test environments and
targeted experiments are described. Care has aken to address all major results of MobiThin ia
demonstrators detailed in this document.

The realization of the different demonstrationsl Wwiing the MobiThin approach substantially clo
to deployment in an operational environment.
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1. EXECUTIVE SUMMARY

This document defines the demonstrations thatheilperformed during the second phase of the Mohiphaject.

The demonstrations are extending the demonstrpgdiormed during the first phase of the projecthvine aim of
concretely demonstrating the benefits of MobiThioj@ct results.

Demonstrations are defined at two levels: an epelrth system level demonstration and specific detratins focusing
on particular protocol optimization strategies. ¥kall represent a major step forward toward thpldgment of Thin
Client services over real mobile networks

Six demonstrations are identified.

= Integrated Demonstration
o Aims to demonstrate key features developed thrdhglproject in a single demonstration. It aims éaakfirst
step toward the development of a future Thin Clsswice over wireless networks. The significant pathe
Thin Client system will be demonstrated. The maatfire demonstrated will be the dynamic protocol
adaptation to the network impairment, the infrastiice energy adaptation to the client needs, amaterall
management of the Thin Client system.

The other demonstration will focus on more sped#ithnical research topics showing also the outcointiee project.

=  Multimedia Thin Client based on SIP
o Aims to demonstrate an implementation of a Thireftlisystem supporting Multimedia services overR Sl
based Service Delivery Platform infrastructure.sTédémonstration is a first main step toward théizai@on
of Thin Client service over IMS operated networkigshe full network QOS capabilities. It will besed on
the IMS architecture study performed during thesghz

= Effects of Constraints on Image Transmission
0 Aims to demonstrate the benefits of Mobithin Thilie@t image transmission. A comparison of the stdte
the art image compression protocols (BiFS, LASeBduin a thin client environment will be performeith
the legacy thin protocol VNC. The demonstration aitach to measure the benefits of each soluticierim
of bandwidth, resilience to the wireless-due padtieses, and CPU client consumption. The demortrat
will be performed both in labs controlled networkvgonment, and also on a real operated UMTS nétwor

= Link Optimization NS2 Emulation
o Aims to perform measurement of the wireless linkirojzation developed during the project. The test
environment uses a simulated SDR (Software Defiadidy platform based on NS2 simulator. This is a
demonstration with enhanced features of the phasérdless medium optimization demonstration wogkin
with “live” traffic from upper layers.

= Link Optimization Hardware Emulation (XMSF)

0 Aims to improve the accuracy of the precedent destnation, by using a Cross Layer Simulation framewo
containing more precise models of the physical camepts. All those demonstration will allow measgrin
the energy and consumption gain of the wirelesspmorants due to the project developed optimizations,
without the flexibility of the NS2 simulator.

= Remote devices / Peripherals
o Aims to demonstrate the capacity to remotely acaadsuse devices connected to terminals, in a Chént
server environment. The demonstration will firsbwtthe capability of accessing data from a remote a
peripheral connected to a thin client. It will thelmow a demonstration of the use by a thin cliei, remote
peripheral connected to an other thin client

2. INTRODUCTION

The objective of the WP5 of the MobiThin projectasdesign, construct and evaluate various dematistis, in order to
validate the MobiThin concepts and implementatamwell as to feed project dissemination actiotss Validation will
be done by both simulation and emulation, as wetheough well-selected lab trials.
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Figure 1: WP5 timing and relation with other work packages

During the phase 1 of MobiThin, WP5 played an intgot role of integrating all the components devetbjn WP3 and
WP4, and by performing their validation based oa thquirements and architecture identified in WPBe results
obtained in WP5 have been used for disseminatiagtbject results through the WP6.

During the phase 2 of Mobithin, the demonstrati@mfgrmed will extend the demonstration performedphrase 1 to
identify the progress of Mobithin project toware tthevelopment of Mobile Thin Client services.

3. SCOPE

This document identifies the demonstrations aintingalidate the components developed in work paeldagnd 4 against
the project objectives. The document identifies deenonstrations that will be performed during thst Iphase of the
project that will complete at M30.

The main partners involved in the development ahgonents in WP3 and WP4 have identified differesthdnstrations
for this purpose.

For each demonstration, the following informatiergiven:

= The objectives of the demonstration, showing digdihks with the MobiThin Scenarios identifiedDn2. The
demonstrations are defined based on the interiragpharoject results such as the D2.4 system redgmarment,
and the D5.3/D5/4 results achieved.

= A description of the test environment, with a l@diciew of the component and interfaces concerhaged on the
system architecture defined in D2.2

= A physical view of the test environment

= The experiments that will be performed with theentpd results

4. SCENARIO

The following scenarios have been identified intbguirements documents D2.1:
= Scenario 1: Bringing the hospital to the patiehtisne
= Scenario 2: Getting in touch with Paris
= Scenario 3: Keep scoring at school
= Scenario 4: Mobile thin office

The demonstrations identified in this document, windalidate that the MobiThin system developetMR3 and WP4 will
be capable of realizing significant parts of thersrios.

5. ARCHITECTURE

The architecture of the system is defined in D2.2.

FP7 — ICT — GA 216946 Page 5 oP3
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In the Figure 2, the high-level MobiThin softwanelitecture is illustrated as defined in D2.2. Basic building blocks
have been identified: the MobiThin Client procetb& MobiThin Server Process, the Service Managermernhework
(SMF), the Operator Network Service, the Data Sfer@ervice and the Application Delivery Service.

A

Service Management Framework

A 4 A y ¥

v A A J

Applicati
Network Control Data Storage Bg;i(\:/aetlon
MobiThin MobiThin Service Servicrg
Client Server

\ 4

Figure 2. High-level Software Architecture

A high-level perspective, the functionality of thdasic blocks is summarized in the table below.

Basic Building Block Description

MobiThin Client This is the MobiThin software rumgj on the mobile client device. When a use
wants to start the thin client service, he stamésMobiThin client on his thin clienf
device.

Service Management When a user logs in, he has to identify himseth® SMF, which is responsible fpr

Framework (SMF) managing the complete thin client service and guasng the desired QoS to the
users.

MobiThin Server This is the MobiThin software rimgon the Thin Client Server selected by the

SMF. As defined in Deliverable D2.1, all applicatsoof the users are executed in
their MobiThin Server. Audiovisual output from aeu's applications is transported
over the network to the user’s device. Input frév tiser is transported in the
opposite direction.

Network Control This is the service of the netwogerator. The SMF will interact with the Netwark
Control block to set the appropriate QoS classethitraffic between the
MobiThin Client and the MobiThin Server.

Data Storage Service This service maintains theopet data of the users.

Application Delivery Servicel For scalability reasqimot every application can be installed in ewdopiThin
Server), applications are delivered by an applicatielivery service to the
MobiThin Server.

6. POCSDEMONSTRATIONSLISTS

In order to verify the scenarios identified in cteap4, the following POC demonstrations have belemtified. Each POC
demonstration will attach to specific featuresumdtions. This chapter presents the lists and mhjectives of each POC
demonstration.

= Integrated Demonstration
o Aims to demonstrate major key features develophkyptroject in a single demonstration. It aims talfst
main step toward the development of future Thire@liservice over wireless networks. Significant pathe
Thin Client system will be demonstrated. The maatfire demonstrated will be the dynamic protocol

FP7 — ICT — GA 216946 Page 6 oP23
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adaptation to the network impairment, the infrastiice energy adaptation to the client needs, amaterall
management of the Thin Client system.

=  Multimedia Thin Client based on SIP
o Aims to demonstrate an implementation of a Thireftlisystem supporting Multimedia services overR Sl
based Service Delivery Platform infrastructure.sTthemonstration is a first step towards the reidinaof a
Thin Client service over an IMS operated networikgshe full network QOS capabilities. It will based on
the IMS architecture study to be performed durihgge 2.

= Effects of Constraints on Image Transmission
0 Aims to demonstrate the benefits of Mobithin Thilie@t image transmission. A comparison of the stdte
the art image compression protocols (BiFS, LASeBduin a thin client environment will be performeith
the legacy thin protocol VNC. The demonstration aftach to measure the benefits of each soluticierim
of bandwidth, resilience to the wireless-due padtsses, and CPU client consumption. The demoittrat
will be performed both in labs controlled networkvegonment, and also on a real operated UMTS ndtwor

= Link Optimization NS2 Emulation
o Aims to perform measurement of the wireless linkirojzation developed during the project. The test
environment uses a simulated SDR (Software Defiadidy platform based on NS2 simulator. This is an
enhanced demonstration of the phase 1 Wirelessumedptimization demonstration that works with “live
traffic from upper layers.

= Link Optimization Hardware Emulation (XMSF)

o Aims to improve the accuracy of the precedent destmation, by using a Cross Layer Simulation framewo
containing more precise models of the physical comepts. All those demonstration will allow measgrin
the energy and consumption gain of the wirelesspoomants due to the project developed optimizatains
phase I. This simulator shows the low-level cr@gget gains, but without the flexibility of the NSEnulator.

= Remote devices / Peripherals
o Aims to demonstrate the capacity to remotely acaesisuse devices connected to terminals, in a CThant
server environment. The demonstration will firsbwhthe capability of accessing data from a remote a
peripheral connected to a thin client. It will thelmow a demonstration of the use by a thin cliehs remote
peripheral connected to another thin client.

7. POCSDEMONSTRATIONS DESCRIPTION

7.1 INTEGRATED DEMONSTRATION
7.1.1 Objectives

Demonstrate a complete End-to-End system on dig&ibinfrastructure (Virtual Wall). The objective to demonstrate
some of the adaptivity mechanisms of the MobiTlyistesm. This integrated demo will show some pure Wf8Bhanisms,
some pure WP4 mechanisms but also the inter-wottétgyeen WP3 and WP4 to tackle certain problems.

Relation to scenarios: The integrated demo impacts the scenarios in nheiltijys.

- It demonstrates how a user can access his usevrséresn different terminals, as mentioned in ‘f&ying the
hospital to the patient’s home” and “Mobile Thinfioé”

- It demonstrates how the complete MobiThin systenpeoates to guarantee sufficient QoS, adapteckto th
available network resources. This contributes &dizimg the scenarios “Getting In Touch With Pasid
“Mobile Thin Office”. It demonstrates how the Molilh management framework dynamically allocates
sufficient resources, e.g. when a resource-intenaspplication is started. This is related to “Bimgthe Hospital
to the Patient’'s Home” and “Keep Scoring at School”

7.1.2 Description of the test environment

7.1.2.1 LOGICAL VIEW
The next figure identifies the architecture blooidstive to the demonstration.

FP7 — ICT — GA 216946 Page 7 oR3
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All of the MobiThin components with the exceptiofitioe network control will be involved in this demsiration.

7.1.2.2 PHYSICAL VIEW

-

Management Server Application Image Service

Data Storage Service

Backbone network

Thin Client Server N

Thin Client Server 1 Thin Client Server 2

Adaptive Thin
Client Protocol

p—

—_—

—_

7,

- (Emulated) Wireless link
User Sessions

%

(Emulated) Client
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7.1.3 Experiments to be performed

First of all, this integrated demo aims to showi@nt can connect to the MobiThin system and i®anattically redirected
to an appropriate server able to host the usessi@e. The other aim of this demonstration inclusteswing the adaptivity
of the MobiThin system.

We can distinguish three adaptivity parts in thesndnstration:
e Pure WP3 adaptations
e Pure WP4 adaptations
e Adaptations in which both WP3 and WP4 are involved

7.1.3.1 END-TO-END SYSTEM
Some possible actions that can be demonstrated:

FP7 — ICT — GA 216946 Page 8 oP3
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Nb | Scenario description Expected result Infeed Cents

01 | User logs in to the MobiThin system The used §ets | Hosting Try to show graphs of
started and infrastructure| monitoring, resource
MobiThin viewer is | client device | reservations, etc.
started on the client| Network

impairment
node

02 | The user wants to switch devices (for | Session is stored to| Idem NbO1

example because his device is running| be resumed later.
out of battery). Therefore, he logs off his
session and chooses to “suspend”

03 | The user logs in with his new device Same a®Ntout | idem Nb0O1 The user gets the same sess
now the VM is as before (but screen adapted
resumed to the capabilities of the new

device)

04 | The users finishes his session The business | idem Nb01
component can
“charge” the user
for this session
based on logging
information

7.1.3.2 PURE WP3 ADAPTATIONS

ion

In the demonstration, some of the adaptation mestrendeveloped within WP3 will be shown. These raetdms are
related to the dynamic adaptation of the thin ¢ligmotocol characteristics to the current statuthefdevice, network and

server.

Some possibilities:
Adapt network bandwidth usage in downstream directbn

Nb | Scenario description Expected result Infeed Cents
01 | The available network bandwidth is The thin client Impairment| Try to show graphs of
increased protocol increases | node monitoring and frame rate.
the rate of display | + WP4
updates monitoring
framework
02 | The available network bandwidth is The thin client Impairment| Try to show graphs of
decreased protocol decreases | node + monitoring and frame rate.
the rate of display | WP4
updates monitoring
framework
- Adapt network bandwidth usage in upstream direction
Nb | Scenario description Expected result Infeed Cents
01 | The current network delay is increased. Usenteve Impairment| Try to show graphs of
transmission node + monitoring and user event
mechanism is WP4 buffering.
adapted. monitoring
framework
02 | The upstream bandwidth availability is| User event Impairment| Try to show graphs of
varied. transmission node + monitoring and user event
mechanism is WP4 buffering.
adapted monitoring
accordingly. framework
- Adapt encoding to available decoding resources até¢ client
Nb | Scenario description Expected result Infeed Cents
01 | Client network load is increased Server adapts oadL Try to show graphs of total

FP7 —ICT — GA 216946
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=3

d

D

rs

encoding generator | client load
parameters to a less on client +
resource-demanding WP4
process. monitoring
framework
7.1.3.3 PURE WP4 ADAPTATIONS
In the demonstration, some of the following pureA\@aptations can be shown:
- Shutdown TCS for maintenance

Nb | Scenario description Expected result Infeed Cents

01 | Administrator chooses to shutdown a | The SMF should All WP4 The VMSs running on the
certain TCS for maintenance. identify the componentyg original TCS need to be re-

server(s) onto which distributed to run on other
migrating the active available servers. In order for
VMs. each VM to be able to migrate
The SMF should a decision resulting from
then proceed and collaboration between differen
perform the SMF components must have
required migration. been taken. This decision
should take into account the
currently available resources,
the capacity of each server ar
the predictions of possible
future load resulting from the
data collected by the profiling
manager.

02 | When all VMs are migrated, the TCS | Once the VMs have| All WP4 The status of the server shoul
shuts down and maintenance operationdeen migrated, the | components be updated and the reason for
can be executed server should be the shutdown should be

removed from the registered by the monitoring

pool of running framework.

servers All SMF components running
on the TCS should cleanly
disconnect established
communications with the othe
SMF components and also
with the external world,
particularly with data storage
servers.

- Energy-efficiency in the datacenter

Nb | Scenario description Expected result Infeed Centm

01 | Average load on the TCS servers dropsThe SMF should All WP4 Under certain circumstances
Some TCS can be powered off to save| identify the componentg like low average load of certai
energy (after migrating the active VMs | server(s) to power TCS servers, the SMF self
to other TCS) off and the servers logistics manager might decid

onto which to re-distribute connected use
migrating the active on reduced number of servers
VMs. and power off the other serve
The SMF should to save energy.
then proceed and As for the “maintenance”
perform the scenario described above, the
required actions decision will be taken based g
(VMs migration and the data provided by all the
TCS power off). other SMF components.

02 | Average load on the TCS servers raises The Sidéd All WP4 Depending on the load
start additional TCS| componentg conditions, the SMF might

server(s).

either migrate a number of

already running sessions to th

FP7 —ICT — GA 216946
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—

new servers, or simply redireg
new connections to those
servers.

7.1.3.4 WP3/WP4 ADAPTATIONS

In the demonstration, we will show the hierarchimajanization of the SLM infrastructure. If a pretsl cannot be solved
at a specific architectural level, the SLM at ahieiglevel is contacted.

The following scenario is envisaged.

Nb | Scenario description Expected result Infeed Cents
01 | The user is running an office applicatign  Sidfi¢ QoE hosting
infrastructure
client device
02 | The user starts a resource-intensive | Due to changed load
application (e.g. he wants to take a characteristics of the generator
screenshot of a 3D model to paste in hjsgraphics, MobiThin protocol
document). changes the encoding
mechanism
03 | The monitoring notices there are not | The MobiThin protocol must monitoring
enough resources available. resort to a suboptimal framework

graphical quality.
04 | The monitoring notices the QoE is not| The SLM@TCS is notified | idem Nb03

high enough the US runs out of resources
05 | The TCS does not have resources The SLM@MS is notified idem NbO3
available to enlarge the user's VM the TCS runs out of
resources
06 | The MS decides to migrate sessions frpithe user’'s VM gets the graphical
the TCS to another TCS resources it needed and the interface to
QOE raises. demonstrate

the process

7.1.3.5 ADD-ONS
There are some features in MobiThin that could dmahstrated when time allows to.

A possibility:
Nb | Scenario description Expected result Infeed  Centm
01 | The user clicks on a (new) application jnThe applicationis | AIS
the AIS@US component automatically
retrieved from the
N/A AIS without
the user noticing
02 | The application is started and the user| Sufficient QoE client
can see the output device

7.2 MULTIMEDIA THIN CLIENT BASED ON SIP

7.2.1 Objectives

The purpose of this proof of concept is to dematstra thin client system using the SIP signalingtqmol. The

demonstration will consist in establishing a thlrert session between a client and a server, aed tf establishing
multiple traffic channels for different types of die traffic like, video or audio. This demonstratiwill be based on the
IMS architecture that will be defined during theaph 2 of MobiThin.

The demonstration expects to use a SIP infrastrisiervice platform.

FP7 — ICT — GA 216946 Page 11 o£3
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The use of a real IMS service platform such asQpen-IMS platform lfttp://www.openimscore.orp/along with an IMS
client will be investigated. Depending on the resfl investigation, the demonstration could be domea real IMS
environment.

This demonstration will be a main step toward tbalization of IMS based thin client services onoperated network
such as a 3GPP network.

Relation to scenarios: The POC will allow demoristgapart of the D2.1 scenario where video withiawhpability were
identified as key requirements (Scenario 1, 2 gnd 3

During the system review phase performed duringtiese 1, the following points where identified:

- New use cases including audio flow would be ndede

- The use of standard protocol and interfacespeeted for deploying the MobiThin services.
This proof of concept will fulfill those requiremisn SIP is one of the key protocols for Multimed@vices, and is also the
foundation protocol of the IMS. The support of IMS8er 3GPP network will allow using the QOS capéib#i of the
underlying network, and in particular of the radiceess network, to improve the user’'s Quality opdfience of thin
client.

7.2.2 Description of the test environment

7.2.2.1 LOGICAL VIEW
The next figure identifies the architecture blooidstive to the demonstration.

- — - L 15
- Service Management Framework (SMF) ~ 14
" \ -
/ N
A A A Li L
/ 11 12 13 \
v v ¥ ‘
QOperator Application
\ MobiThin Networ Senvice MobiThin Datsae?:i‘g:ga Delivery
\ Client Server / Service
Process Process
N
'Y A
I7
18

The main components involved in this demonstragi@the Mobithin Client and Server, the SMF andsitdg the
operator network services
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7.2.2.2 PHYSICAL VIEW

Thin Client Server

SIP(gr IMS) Service
Framework

- =ty
eless access

|

Mabile

Terminal

=  Mobile Terminal:

- The mobile terminal software will be composed ofaplication, a SIP stack and a thin client viewer.

- The mobile terminal will have a WiFi network intacke

= Network:

- The network will have a SIP service framework cosgmbof SIP proxies and servers.

- A WiFi access point will be available

=  The Thin Client server runs in a PC

- The thin client software will be composed of a thiient server application, a SIP stack and a ¢hant

protocol stack.
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7.2.3 Experiments to be performed

Nb | Scenario description Expected result Infeed Cemis
1 Establishment of a thin client session Negotiation of the SIP based Thin

thin client session Client application,

parameters. SIP and SIP stack

session established.| ported in on the
Thin Client protocol | mobile terminal
is started between
the client and the SIP based thin

server. client server and
User of the mobile | SIP stack ported in
device is able to the thin client

control its remote PQ server

Test platform : SIP

or IMS
Based service
platform
2 Scenario 2 + Establishment of an audio | SIP signaling is used Same as 1 with There is a risk to
channel for supporting the downlink and | to negotiate the real | addition of the have hardware or
then the uplink audio between the terminal| time RTP traffic support of the software limitation of
and the server flow that will audio channel on | the server and more
transport the audio. | the terminal and on likely on the terminal
RTP flow is the server platform for
exchanged between multimedia services.
the client and the
server
3 Scenario 3 + Establishment of video channe&IP signaling is used Same as 1 with There is a risk to
for supporting the downlink and then the | to negotiate the addition of the have hardware or
uplink audio between the terminal and the| streaming RTP support of the software limitation of
server traffic flow that will | video channel on | the server and more
transport the video. | the terminal and on likely on the terminal
Video is transported | the server platform for
to the client and multimedia services.
displayed in the
client. Low

bandwidth is used
compared to
traditional thin client

7.3 EFFECTS OF CONSTRAINTS ON IMAGE TRANSMISSION

This demonstration consists of two parts. In thstfipart, the intelligence and efficiency of the Wthin image
transmission scheme will be shown under contrafietivork circumstances. In the second part, conmedtill be made
via UMTS over the Internet, to demonstrate thatMtediThin protocol works well in real life outsidie laboratory too.

7.3.1 Objectives

This demonstration is devoted to the optimizatibrintage transmission under the joint constraintshef Client, Server
and network. In this respect, we shall extend tmaponents and functionalities already ensured redviPC environments
so as to meet the requirements of the mobile andttients. Three studies will be carried out:
= A compression algorithm comparison (BiFS vs. LASS8RVNC);
= An evaluation of the wireless network impact on Wdtin solution for image transmission (bandwidth,
package loss);
= An identification of the thin terminal requiremeri@PU, RAM, OS, display).

Relation to scenarios:
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= this first part of the demo is transversal withaxto all uses cases, i.e. it can be transparawbjved
in all of them;

= jtis likely to impact more in the use cases wheterogeneous content is to be transmitted “Gettting
touch with Paris” and “Keep scoring at school”

The second part of this demonstration has the tigec
= to show that MobiThin has practical value, in thhatorks comfortably on a reasonably sized mobé#eide, over
a 3G network which is highly bandwidth constrained.

Relation to scenarios: This second part of the demo relates to all scenarios described in D2.1, where the wireless
communication can happen over a 3G network.

7.3.2 Description of the test environment

7.3.2.1 LOGICAL VIEW
The next figure identifies the architecture blookstive to the demonstration.

Service Management Framework

[ A

Y 4 4
Application
| Network Control Data Storage Delivery
MohiThin— = — = T == 4 _ MobiThin Service Soivice
+ = Client ~Sgrver
{ » _ )
N z
S~ - — -5 A A A

The main architectural components involved in dhésnonstration are the MobiThin Client and Serverehconsidered
with respect to their mutual interaction with thekloptimization.

7.3.2.2 PHYSICAL VIEW

MobiThin Thin
Client Viewer

L
6 @*W’F— e

This demo will interpret information measured/morgtd from the following MobiThin components:

= The MobiThin Client Server: the investigation will be focused on the compi@s¢format conversion and
transmission) for the content to be displayed (iteetge/graphics/video);

=  The MobiThin Client Viewer: the terminal type and the player requirementshelassessed,;

=  The Network: the network traffic (both uplink and downlink) linbe monitored.

MobiThin Thin
Client Server

BiFS/LASeR /VNC
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For the second part of this demonstration, the ipayset-up requires some more work, since we uskk an UMTS
network that connects to a MobiThin server overlttternet.

MobiThin Thin
Client server

Mediaplayer

MobiThin Thin | real-time measurement !

Client viewer ! & presentation :

Office applications

Monitoring

User Thin Client

Component e

3G Antenna

Monitoring
Component

Thin Client Server

A 3G subscription is available through which tharT@lient is connected to the internet.
A thin client server is publicly available over timernet.
The Thin Client Server has office applications ameblia applications available, as well as comporgenisonitor

the server.

The Thin Client has the MobiThin Client Viewer iakkéd, as well as monitoring components.
The outgoing link of the Thin Client Server is moned.

7.3.3 Experiments to be performed

For this demonstration, we will reconsider the esponding experiments described in D5.1, and wead#épt them to
cope with light terminals and wireless networks:

Scenario description Expected result Infeed Contsnen
Components
developed within
To chose for each | the scope of The type of

Comparative study of the BiFS / LASeH

R

type of content the

WP3.2 (X11 to

terminal to be used

01 | /VNC compression on different type of most compact BiFS/LASeR will be decided
content : i
representation converter, etc...) | later;
- monitoring
software tools
To asses the client
Evaluation of the wireless network experience allowed
02 |. ) e ; Same as above Same as above
impact on the image transmission by a wireless
network
To identify the class
Identification of the thin terminal of terminal on
03 Same as above Same as above

requirements

which the MobiThin
Viewer can run

For the second part of the demonstration, we wi#caite the same applications as in the “We haveohlgm” and
“Protocol Adaptivity” demonstrations described 8.0, as we want to show that the adaptive protiscable to cope with
a highly constraining network.

Nb

Scenario description

Expected result

Infeed

Centm

01

MobiThin Thin Client Protocol and

Sufficient QoE

Components

Somehow present a figure w

ith
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office application developed | the used bandwidth, if at all
within the possible
scope of
WP3
02 | MobiThin Thin Client Protocol andSufficient QoE Same as
multimedia application above

7.4 LINK OPTIMIZATION NSZ2EMULATION

In this section we will describe the Link Optimimat Emulation demonstrations. We divide it in 2tpapne concerning
NS2 emulation and another one concerning Hardwawdation. For the first one, we will extend the eXments done in
phase | to show the gains of an integral crossrlapproach. For the second one, we will use a fraorie called Cross-
Layer Simulation Framework (XMSF). The main diffece with the NS2 simulator is that the XMSF is maceurate at
hardware level because it uses very precise maifelse physical components of the IMEC Software ibed Radio
(SDR) platform, which makes it very close to a featdware implementation. In contrast, NS2 workgacket level that
allows a higher degree of flexibility in the furmtiality and it works with “live” traffic from uppelayers. Following is a
short description of both simulators.

7.4.1 Objectives

The objectives of this demonstration are:
= To characterize a thin client system over a WLABR 81e and LTE in terms of
0 Energy consumption
0 MAC-level QoS metrics
= To demonstrate an integral cross-layer approagbefuand lower layers) and show the gains in terhesnergy
consumption and QoS with respect to a state-ofatheadio link control.

Relation to scenarios: This proof-of-concept demonstrates the benefits of the wireless protocols optimization. Those
optimizations will benefit to all the scenarios defined in D2.1

7.4.2 Description of the test environment

7.4.2.1 LOGICAL VIEW
The next figure identifies the architecture blookstive to the demonstration.

A

Service Management Framework

4 4 A ¥ y

¥ Y 4
Application
Network Control Data Storage Delivery
MobiThin MobiThin Service Service
CIi_gnt__ o o ———— . _ Server
T = P _ - <
L /
~ A A - [ A

The main components involved in this demonstragi@the Mobithin Client and Server and the wireleestsvork
simulated between them.

7.4.2.2 PHYSICAL VIEW

The demonstration will be compounded as it wasriteesd in D5.1.:
= 3 desktop PCs
= The thin client protocol developed as part of WRSith updates from an overall cross-layer integrati
=  The emulated wireless network in NS-2 includingeddvel energy modeling, the wireless medium ojration
solution developed in the context of WP3.1, antherenhancements from an overall cross-layer iat&g.
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MobiThin Thin
Client viewer

Thin Client

: real-time measurement |
| & presentation i

Network impairment

Ns-2 simulator

Wireless medium
Optimization component

7.4.3 Experiments to be performed

MobiThin Thin
Client server

Mediaplayer

Office applications

CPU load o VoN CPU load
F / \
generator A \ M generator
# i LY \\
&
. ’ 4 \ b s
Monitorin ’ 4 \ e Monitorin
¥ ¢ \
Component 7 J \ “ Component
i
P ,r; \ b
/l / \ ks b3
r \ M
P "\ .
r’ \

Thin Client Server

For this demonstration, we will reconsider the esponding experiments described in D5.1, but with dorresponding
updates from the simulator (overall cross-layeegnation).

Nb | Scenario description Expected result Infeed Cents
01 Simulate different thin client typgsEvaluate energy consumption- Components -
of traffic for different radio link at the thin client device, developed within the
condition and different evaluate MAC-level QoS scope of WP3.1,
configuration of the thin client metrics, WP3.2
adaptive protocol for WLAN, and Evaluate subjective - IMEC simulator
802.11e perception of QoE - IBBT client/Server
software
02 Same as 01 with wireless mediuprEvaluate energy consumption- Components Agreement on the

optimization including an overall
cross-layer integration (upper an
lower layers)

at the thin client device,
devaluate MAC-level QoS

metrics,

Evaluate subjective

perception of QoE

developed within the
scope of WP3.1

- IMEC simulator

- IBBT client/Server
software

interfacing between
lower and upper
layers

7.5 LINK OPTIMIZATION HARDWARE EMULATION (XMSF)
7.5.1 Objectives

As a parallel track to the Link Optimization NS2 &ation, we plan to show the gains achieved byoastayer approach
under a more hardware-oriented simulator (only lolagers). This low-level framework is called Crdssyer Simulation
Framework (XMSF). It can show the cross-layer epaggins of the IMEC software defined radio (SDRatfurm. The
main difference with the NS2 simulator is that tiMSF is more accurate at hardware level (IMEC SORtfprm
specific), while NS2 works on packet level.
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7.5.2 Description of the test environment

7.5.2.1 LOGICAL VIEW
The next figure identifies the architecture blookstive to the demonstration.

Service Management Framework

A

4 4 A ¥ v

\ A Y
Application
Network Control Data Storage Delive
MobiThin MobiThin Service Servicrg
ClieNl, = &« = = = == = == = — — Server

-7 - > == ~
(8 N o v

S~ A e 4 A

.

The main components involved in this demonstragi@the Mobithin Client and Server and the wirelestsvork layer
simulated between them.

7.5.2.2 PHYSICAL VIEW

The XMSF is a set of tools that allows simulatihg ttontrol software for the IMEC SDR. The controfteare is the
software that runs on the control processor (is ttase, an ARM9 embedded processor) and is wiittekNSI C. It

implements the data path that forms the 802.11aipalylayer and some time critical functions of §82.11 MAC layer.
Besides that, also the Cross Layer functionality baen mapped on this ARM processor. While, NS2ilgitor permits
more flexibility at the functionality level, the psical component models of the XMSF offer a momesetto-hardware
view of the platform.

When using the XMSF, the ANSI C embedded contréiwsoe is compiled and ran on a host system. Adl klardware
accelerators are modeled using simulation. Thisnsé@at no actual data processing is performed shealating control
software on the XMSF but that very detailed timinfprmation can be obtained and simulated.

Using the XMSF, several simulated terminals cacdrmnected together through a channel model. Thasmdl model can
corrupt packets. This way, the PHY and MAC funcéility can be validated at network level using diséa scenario.
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fots St A DL LALAS . & Slaa LSS

Cimasstnti vy L " TIPS
Simulation of the native PHY/MAC code using the XMSF

802.11 DCF MAC (Time Critical Functions)

802.11a Software PHY

DFE DMA Timer
Abstraction Abstraction Abstraction Abstraction Abstraction
layer layer layer

XMSF Interface (APT)

Time space model Ether bandwidth model

XL MAC Simulation Server (XMSS)
Channel model (dll)

The hardware communication, modeling, and simufatime done through the hardware abstraction laly&L) that
communicates with all the platform components fellmy an event-based simulation.
Using the XMSF logging capabilities several aspeats be visualized and steered through the Logatsit:
= The channel state between all the simulated tetmjitiee packet error rate (PER)
= The energy consumption of the major componente@®fMEC SDR: the front end, the inner modem, theou
modem.
= The state of all these major components: on/ofiréng/transmitting, modulation, coding rate.
= The state of the PHY layer control software: Rx/@arier sensing, transient modes.
= The state of the MAC layer control software: Netkéilocation Vector (NAV), SIFS timings, back off,
acknowledgements, header information.
= The state of the Cross layer functionality: Papamt selection (modulation, code rate, power afigplsettings),
channel state.

Log reflector

7.5.3 Experiments to be performed

For this demonstration, we will reconsider parttaf experiments done in phase | for the Link Optation NS2
Emulation (7.4).

Nb | Scenario description Expected result Infeed Centm
01 Setup the platform and A reliable environment setup| - IMEC XMSF -
verification of the basic simulator
functionalities
02 Simulate different thin client typgsEvaluate energy consumption- Components -
of traffic for different radio link at the thin client device developed within the
condition and different scope of WP3.1,
configuration of the thin client WP3.2
adaptive protocol for WLAN - IMEC XMSF
simulator
03 Same as 02 with wireless Evaluate energy consumptiop- Components -
(MAC/PHY) medium at the thin client device developed within the
optimization scope of WP3.1,
WP3.2
- IMEC XMSF
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simulator

7.6 REMOTE DEVICES / PERIPHERALS
7.6.1 Objectives

This demonstration aims to show the ability to reshyaccess and use devices connected to termindlsn client server
environment. From the point of view of data exclarwo scenarios will be demonstrated:
» Data exchange between a thin client server andhateedevice connected to a terminal. The goal isfsbenario
is to prove that any remote device exported toia dhient server becomes usable by any authorizest u
connected to the thin client server.
« Data exchange between a remote device connectdetaninal and another remote device connecteddthar
terminal. In this scenario data exchange betweertwlo end points will be done through the thin miserver.
The goal of this scenario is to demonstrate thaiettchange of data is not limited to “only betwésminals and
the thin client server” but is rather possible betw terminals, with the thin client server as alifiector” and as a
“controller”.

Relation to scenarios: The POC will allow demaatsitig parts of scenario number 1 “Bringing the li@adpo the patient’s
home” and parts of scenario number 2 “Getting irctowith Paris” described in deliverable D2.1.

7.6.2 Description of the test environment

7.6.2.1 LOGICAL VIEW
The next figure identifies the architecture blookstive to the demonstration.

-t

Service Management Framework

A

- -7 T~ P - T~
s A v s y DN
\ / \ Application
\ | Network Control ! \ Data Storage Delivery
MobiThin 1 MobiThin 1 Service .
; | Service
Client 1 Server 1
-———— == —L .
=7 NBR) /
~ - _ A /
e S - - P N \‘. A P y y

The main components involved in this demonstragi@nthe Mobithin Client and Server.

7.6.2.2 PHYSICAL VIEW
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Devices

=

Network impairm

Applications

ent

R

Thin Client 1

Thin Client 2

&

Thin Client Server

Devices

-

* Thin clients are connected to the server with Eteecables

e Thin client 1 has its own physical usb devices
» Thin client 2 has its own physical usb devices

e The MobiThin thin client server has required ushicke drivers and applications for managing remategherals (eg:
konqueror, Gimp, mplayer)

7.6.3 Experiments to be performed

Nb | Scenario description Expected result Infeed Cents

01 | User on client 1 connects and shares a The device should be Virtual device Device drivers
physical usb device on thin client 1. The | seen as a shared drivers and their | loading and device
physical device might be a usb stick, a device. associated tools, | sharing scenario
printer, a scanner, a web camera, etc... on the thin client.

02 | User on client 1 connects to the thin client| The shared device opVirtual device e.g. usb stick shared
server then imports the shared device on ththin client 1 should | drivers and their | on client 1 might be
client 1 into the thin client server. be visible to associated tools on visible within

appropriate the thin client “Konqueror”
applications running | server. application as a usb
on the thin client storage device.
server.

03 | User on client 2 connects to the thin client| The application run | Virtual device e.g. usb stick shared
server and runs an application that needs tdoy user 2 should be | drivers, their on client 1 might be
connect to the device shared on thin client Jable to connect to the associated tools | visible within

shared device on thin and end-user “Konqueror”

client 1. applications. application as a usb
storage device
launched by user 2.
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04 | User on client 2 starts downloading data | Data Download Same as in e.g. open a document
from the device shared on thin client 1 to theuccess. scenario # 03 on a usb stick shared
thin client server. on client 1.

05 | User on client 2 starts uploading data from Data upload succesy. Same as in e.g. copy a file from
the thin client server to the device shared on scenario # 03 the thin client server
thin client 1. to a usb stick shared

on client 1.

06 | User on client 1 and user on client 2 connécthe devices should | Same as in The goal is to
and share a usb stick on their respective | be seen as a shared| scenario # 01. exchange data
client. device. between devices

connected to
terminals, through the
thin client server.

07 | User on client 1 and user on client 2 impoft The shared device opnSame as in e.g. Both usb sticks
their respective shared usb stick devices inteach thin client scenario # 02 should be visible
the thin client server. should be visible to within “Konqueror”

appropriate application as usb
applications running storage devices.
on the thin client

server.

08 | User on client 1 copies a file from his usb | The file copy should | Same as in
stick to the usb stick connected to thin cliensucceed. scenario # 03.

2.
09 | User on client 1 copies a file from the usb | The file copy should | Same as in A good scenario

stick connected to thin client 2 to his usb
stick.

succeed.

scenario # 03.

would consist of
copying the same file
as in scenario 8 and
compare with the
original one.

- End of document -
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