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Executive Summary

The goal of thisfirst deliverablefrom WP7 is to providea general vision and functior
specifications for the tools and sample applicatthat will be used inthe CONVERGENCE
real life trials. The deliverablebegins by presenting an agreedadmap for the
implementation of thdools andapplicationsneeded by the trials. It goes on to iden
common functionalities present in tfour scenariogo be implemented in the trii [1], to
specify the server €lient engines needeto implement the scenarios and to pro the
corresponding walkthroughs and BPMN diagraOn this basis, it idntifies a set of tool
required by all the scenar: User Registration, Content Registration, Publigbl,
Unpublish VDI, Revoke VDI, Subscription to VDI, Bmse Event leport and Create
Annotation VDI. The analysis is complementewith preliminary GUI dsigns for
applications.

Moving from design towards implementaticthe deliverable maps the toolsapplications,
analyzes how tools and applications will be integpta with the CONVERGENCE
middleware and describes the implementation framewfor Java-lased and Brows-based
applications.Reviewers are asked to note , for ease of readingarts of thefunctional
descriptiongresented in this deliverable will also be includedeliverable [.8.1: “Plans for
trials and experimentatiohshowever, duplicate parts will kkept to aminimurr.
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1 Introduction

The goal of this deliverable is to define a geneision and functional specifications for t
tools and sample applications to be usethe CONVERGENCHEeal life trials. These too
and applications wilkerve as a gateway between the needs of the uséhamfunctionalitie:
provided byCONVERGENCE. In order to give more flexibility t€ ONVERGENCE users,
the applications level is split into two layerstoals layer and a user applications layer. T
consist of code thatan be reused by many applicati«(e.g. for datarnput, visualization o
search results) but it necessarilused by all of themA typical tool interact with CoMid
by calling anappropriate set (Technology Engines.

Reviewers are asked to ndteat the definition of a tool is a matter of consgteonly and
that are no golden rulder deciding whethe a givenportion of an application will be treat
as a tool.

The tools and applicatiorkescribed in this deliverabare based on:

1. The functional requirements and use cases identifi§dP2[2]

2. Thetechnical specifications for Versatile Digital I1ter(iVDlIs) in WP4[2],
3. TheCONVERGENCE middleware protocols described in W%

4. Technology Bgines developed in WP

The role of applications and tools, and their iatdéions with Protocol and Tenology
Engines is depicted in Figulel.

Appl App2 Appi Appm
Application
Tool1 Tool2 Tooli Tooln
CoMid
API
Middleware Prot Prot Prot Prot
£ . .
CoMid ngi Eng2 Engi Engp Aggregation
API and
Tech Tech Tech Tech Orchestration
Eng1 Eng2 Engi Engq
CoNet CoSec Resource
AP API API

Computing
Platform CoNet CoSec

Figure 1-1: Architecture of a CONVERGENCE peer
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1.1

Implementation Roadmap

In general, the tasks associated with WP7 can be stpedaas follows

T.7.1 will design and create technical specifications foe tools and samp
applications, whichwill be used to validate thCONVERGENCE concept and
implementation.

T.7.2will implement the tools and sample applications specifield7id.

T.7.3 will perform technical tests to identify bugs anerity the performance of tr
tools and applications andimplement required corrective measu

To proceed towards the implementation of early and finalprototypesin a failsafe way,
WP7 will adopt thestaged approadillustrated in Figure 1-2.

of use cases

Identification Testing of early
of APls and prototype and

mockup parts feedback to
for the early designand
prototype

Description

Integratlon

with the

platform

middleware
and

~ Mapping to g etonatty network (if

middleware  § needed)

and network
and definition

of APls

Figure 1-2 From use case description to integration

The main stages in the process can be summariZetags:

3.

9.

1. Description of use cas; analysis of the functional requirements of eachozss
2.

Analysis in terms ofapplications and component: identification ofthe applications
and components necessary to implement the sce

Mapping to middleware and network, and definition d APIs: Identification ofthe
middleware functionality required fieach use case atite way applications will us
middleware APIs

Selection of early prototype functionality: design ofan early prototypdncluding
identification of all required functionali

Identification of APIs and partial mockups of the prototype creation of mockup
of critical parts of the prototype including théaraction with the middlewa
Implementation of early prototypes

Testing of early prototype and feedback to designral implementation. Definition
and implementation of test cases;orting of results

Redesign of applications, tools, middleware and nwork (if required):
specification ochanges required to resolve problems identifietsting
Implementation of final prototypes

10.Integration with the platform : delivery of the final prototypeseady for integratiol

in a singlecCONVERGENCE platform.
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This deliverable covers the firtwo steps namely the description of use cases and
analysisin terms of applications and components and indwaddiscussion of issues relatec
the integration of tools and applications in Col

1.2 Contents of D.7.1
The rest of this delerable is organized as follov

Chapter 2: This chapter analyzes common ftionalities required by all thscenarios and
that will be implemented aCONVERGENCE tols. It goes on to mi them to a list of
Technology Engines.

Chapters 3, 4, 5, 6 Each of these chapters is dedicated to an anabf functional
requirementg$or one of the user scenario i provides:

1) A brief description of th scenario

2) A bird’s eye view of scenariin terms of basic wls and applications compone

3) A description of thetechnologiesthat will be used in the implementation of -
scenario

4) A functional overviewof relevant CoMid Interfaces

For each scenaridhe description includeBPMN diagramsand preliminary ideas on Gl
design.

Reviewers will observe thatt least two scenarios require payment sup|Discussions are in
progress to dede whether the trials should use a single payrtemtitnology or whetheeach
of them will choose differertechnologie, according to their specific nee.

Chapter_7: This chapter address the issue of integratiobetween applications a
middleware enginesnd provides details of the applicatiothat will be integrated with
CoMid.

Chapter 8 This chaptesummarizes tr key findingsreported in the deliverab
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2 Basic CONVERGENCE Tools

2.1 Introduction

In this chapter,we analyze basic fundbnalities required by all CONVERGENC
applicationsEach of these functionalities will be implementecaaCONVERGENCE tooln
each case, thaeiser interface to the tool iprovided by the applicati, with different
applications presenting different interfaces. Eletaein applicatior call client engine,
which initiate the procedure by communicating wsdrver enginesFor each procedure v
present a brief outlin®f the required functionality, a \Ikthrough, a table showing tt
sequence of engines called during the proce(server - S, client €, Peer- P) ([3]-[4]) and
a BPMN diagram [5].

Reviewers are asked to note that list of tools presented here is nerhaustive and thi
future work may identify other too We recall here thatONVERGENCE has defined,
far, 4 types of VDI. Resource -VDI), Publication (Pv¥DI), Subscription (-VDI) and User
(U-VDI) [4] .

2.2 User registration

This tool allows the system to identif CONVERGENCE usetthe first time she connects
the system, and to authenticate her on subseoccasions.

2.2.1 Walkthrough

1. User identifies herself t6ONVERGENCE the first timeshe connects to the sysi
2. User authenticatdserself tt CONVERGENCEoNn subsequent occasit

2.2.2 Sequence of Engines

Application elements Client Engines Server Engine:
User ldentification
Identify User PE Identify User PI
Security TE
User Authentication
Authenticate User PE Authenticate User F
Security TE

Table 2-1: Engine sequence for user registration
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2.2.3 BPMN diagrams

User Registration

RegisteilUser Reque

Identify User

First time in
CONVERGENCE?

Authenticate
User

Figure 2-1: User registration workflow

2.2.4 List of Engines

Technology type Technology S C
Protocol Engines
Identify User X X
Authenticate User X X
Technology Engines
Security X

Table 2-2: Engines for user registration

2.3 Content registration

This tool provides an identifier f a VDI or for a component of a VDI. The identifier allo
authentication of the VDI on later occasi.

2.3.1 Walkthrough

1. User invokes a Content Identification service pdawy requested data about the con
to be identified

2. Content Identification service provic requested identifier
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2.3.2 Sequence of Engines

Application elements Client Engines Server Engine:

Content Identification

Identify Content PE Identify Content P

Content Authentication

Authenticate Content PE  |Authenticate Content F

Security TE Security TE

Table 2-3: Engine sequence for content registration

2.3.3 BPMN diagrams

Usel

Content to be '
Q—' identified Identify Conten ‘

Service

Figure 2-2 Content registration workflow

2.3.4 List of Engines

Technology type Technology S C
Protocol Engines
Identify Content X X
Authenticate Content X X
Technology Engines
Security X X

Table 2-4: Engines for content registration

2.4 Publish VDI

This user allows a us&rho has successfully created a \to create and inject a Plication
VDI (P-VDI).
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2.4.1 Walkthrough

i. P-VDI metadat

Client side:
1. User
a. Provides
ii. License
ii. ERR

b. Gets identifier of -VDI
c. Gets signature of-VDI

d. Injects P-VDI
In the cloud:
1. Peerin the cloud

a. Receives P-VDI

b. Opens P-VDI

c. Extracts
i. Metadata
ii. License
ii. ERR
d. Stores extracted data in “match tal
e.
f.
g. Ifyes
i. Makes ER

ii. Sends ER (notificatiol
2.4.2 Sequence of Engines

Matches Publication VDI with any outstanding Sularn VDI
If match exists checks that ER destination in ERR itheLicens¢'s principal list

Application elements

Client Engines

Server Engines

Peer in the Clouc

Publication VDI Creation

Request Content |

Request Content P

RELTE

Security TE

Describe Content F

Describe Content P

CDSTE

Metadata TE

Create License F

Create License PE

RELTE

Security TE

ER TE

Create Content F

Create Content PE

D7.1Tools and Sample Applicatic Plans and Vision
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VDI TE

Identify Content P

Identify Content PE

Security TE

Store P-VDI in CoNet

Package Content |

Package Content P

MP21FF TE

Store Content F

Store Content PE

CoNet TE

Send PVDI to peer in thg
cloud

Inject Content P

Inject Content PE

Overlay TE

CoNet TE

Processing in the cloud

Overlay TE

CoNet TE

Request Content PH

FRequest Content |

REL TE

Security TE
VDI TE
Metadata TI
Match TE
CDS TE
ERTE

Store Event PE

Store Event P

ERTE

Table 2-5: Engine sequence for publish VDI
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2.4.3 BPMN diagrams

User accesseCreatt User
Publication VD downloads Sign VDI Inject VDI
apphﬁc‘atlor VDI

Figure 2-3: Publication of VDI workflow

Create Publication VDI

Usel

Metadata,
Q—" License, ERR

Applicatior

Figure 2-4: Create Publication VDI application workflow

2.4.4 List of Engines

Technology type Technology S C P
Protocol Engines Identify Content X X
Create Content X X
Store Content X X
Inject Content X X
Describe Content X X
Create License X X
Request Content X X X
Store Event X X
Package Content X X
Technology Engines VDI X X
CDS X X
Metadata X X
REL X
ER X X X
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Security X X
Overlay X X
CoNet X X
MP21FF X

Match X

Table 2-6: Engines for publishing VDI application

2.5 Unpublish VDI

With the help of this tool, EONVERGENCE user can revoke a P-VDI.
2.5.1 Walkthrough
1. User sends unpublish message to appropriate pe#rs clou
2. Peer in the cloud
a. Receives message
b. Removes alpreviously sent data related to the Publication ¥Din the matcl
table
c. Sends confirmation message to rights holder’'s

2.5.2 Sequence of Engines

Application elements|  Client Engines Server Engines Peer in the clouc
Send unpublis
message

Revoke Contel PE Revoke Content PE

REL TE
Security TE
Overlay TE
CoNet TE
Processing in th
cloud
Overlay TE
CoNet TE
Match TE

Table 2-7: Engine sequence for unpublishing VDI

D7.1Tools and Sample Applicatic Plans and Vision Page 19 085




-e@@nvergence

2.5.3 BPMN diagrams

Unpublish VD

Unpublish VDI message

] » Revoke Conten

Figure 2-5: Unpublish VDI application workflow

2.5.4 List of Engines

Technology type Technology S| C| P
Protocol Engines Revoke Content X | X
Technology Engines Overlay X X
CoNet X X
Match X
REL X
Security X

Table 2-8: Engines for unpublishing VDI application

2.6 Revoke VDI from CoNet
This tool allows &CONVERGENCE user to revoke a Resource VDI.

2.6.1 Walkthrough

1. Authentication
2. Send a revoke Resource VDI reqt
3. CoNet revokes the VDI
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2.6.2 Sequence of Engines

Application elements Client Engines Server Engine:

Revocation request

Authenticate User PE Authenticate User F
Security TE

Revoke Content PE Revokontent Pl
CoNet TE

Table 2-9: Engine sequence for revoking VDI

2.6.3 BPMN diagrams

Revoke VD

Revoke VDI message

@ Revoke Conten @

Figure 2-6: Revoke VDI application workflow

2.6.4 List of Engines

Technology type Technology S C
Protocol Engines Authenticate User X | X
Revoke Content X | X
Technology Engines Security X
CoNet X

Table 2-10: Engines for revoking VDI
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2.7 Subscriptionto VDI

This tool allows a user tsubscribe to VDI that match her interests.

2.7.1 Walkthrough

1. User
a. Provides data for
i. Metadata
ii. License
iii. ERR

b. Gets Identifier for -VDI
c. Gets Signature of-VDI
d. Injects S-VDI
2. Peer in the cloud
a. Receives Subscription VI
b. OpensSubscription VD
c. Extracts and stores in “match tat
I. Metadata

ii. License

iii. ERR
d. Matches Subscription VDI with any outstanding Pcétiion VDI
e. If match exists checks that ER destination in ERRithin the principal list it

license

f. If yes makes and sends l(notification)

2.7.2 Sequence of Engines

Application elements Client Engines Server Engines Peer in the clouc
Subscription VD
Creation

Describe Content F | Describe Content P¥

Metadata TE

CDSTE

Create License F Create License PE

REL TE

Security TE

ER TE

Create Content F Create Content PE

VDI TE

Identify Content P |Identify Content PE
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Security TE

Store S-VDI in CoNet

Package Content |

Package Content PH

MP21FF TE

Store Content F

Store Content PE

CoNet TE

Send to peer in the clou

d

Inject Content P

Inject Content PE

Overlay TE

CoNet TE

Processing in the cloud

Overlay TE

CoNet TE

Request Content PH

Request Content f

REL TE

Security TE
VDI TE
MetadateTE
Match TE
CDS TE
ERTE

Store Event PE

Store Event P

ERTE

Table 2-11 Engine sequence for subscription to VDI application
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2.7.3 BPMN diagrams

User

Metadata,
Q—’ License, ERR

Application

Identification o
VDI

Sing of VDI

Injection of VDI

Figure 2-7: Create of subscription to VDI applicatiworkflow

2.7.4 List of Engines

Technology type Technology S C P
Protocol Engines Identify Content X X
Create Content X X
Describe Content X X
Inject Content X X
Store Content X X X
Create License X X
Request Content X X
Package Content X X
Technology Engines CDS X X
Metadata X X X
REL X X
ER X X X
Security X X
Overlay X X
Match X
CoNet X X

Table 2-12: Engines for subscription to VDI application
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2.8 Browse Event Report
This tool allows &ONVERGENCE user to browse a previously creagant repo.

2.8.1 Walkthrough
1. User

a. Authenticatesas described iUser registration
b. Request to the Service Provider thes based on his User identif
c. Browses the received s
2. Service Provider
a. Receives the Event Report Request (ERR) form tles
b. Searches for ERs related to this El
c. Sends the set of ERs to the L

2.8.2 Sequence of Engines

Application elements Client Engines Server Engine:
ER browsing
Request Event PE Request Event F
Event Reporting T

Table 2-13: Engines for browse event report application

2.8.3 BPMN diagrams

User

Request to th% J
Use_r . Service Provide » Receives ER: Brov_vses the
Authentication the ER received ERs
[+]

¥

Receives the S hes f
. Event Report EF?:;ZI;ZdOtZ) Sends the set
Reques(ERR) . ERsto the Ust
this ERR
form the User

Figure 2-8: Browse event report application work flow

b — — ]

Service
Provider
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2.8.4 List of Engines

Technology type Technology S C
Protocol Engines Request Event X X
Technology Engines Event Reporting X

Table 2-14: Engines for browse event report application

2.9 Create Annotation VDI

This tool helpsCONVERGENCIE users to create annotations based on specific nees

VDIs.
2.9.1 Walkthrough

1. User:
a. Provides data for

I. Metadata (applicatic-related metadata are added as \

ii. License (Recipients of Annotatic

iii. ERR
Embeds Text resour
Gets Identifier for Annotatic
Signs VDI
Packages VDl as a f

f. Stores Annotation VL

2. User uses the publish VDI tool describePublish VDI

®o0oT

2.9.2 Sequence of Engines

Application elements Client Engines

Server Engine:

Annotation Creation

Describe Content PE

Describe Content F

Metadata TE

Metadata TE

CDSTE

Create License PE

Create License F

REL TE

Security TE

Content Registration CONVERGENCE Tool

Signature of VDI

Security TE

D7.1Tools and Sample Applicatic Plans and Vision
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Packaging of VDI

MP21FF TE

Storage of VDI

Store Content PE

CoNet

Publish Annotation VDI

CONVERGENCE Tool CONVERGENCI Tool

Table 2-15: Engine sequence for create annotation application

2.9.3 BPMN diagrams

User

User

Metadata,
Q—’ License, ERR

Application

User gets
identifier for
annotation

Text resource

Application

Sign VDI
[+]

Package
VDI

Store VDI

Figure 29: Creation of annotation VDI application work low

2.9.4 List of Engines

Technology type

Technology

Protocol Engines

Identify Content

Create Content

Describe Content

Inject Content

Store Content

Create License

XIX|X|X|X|X|X|0O

Package Content

Technology Engines

CDS

XIX|X| X[ X|X|X[|X|X|wn

Metadata
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REL X

Security X

CoNet X

Table 2-16: Engines for create annotation VDI application

2.10 Summary of engines

@
o

Technology type Technology S

Protocol Engines

Identify User

Authenticate User

Identify Content

Authenticate Content

Create Content

Store Content

Inject Content

Describe Content

Create License

XX XX X[ X[X|X|X]|X

Request Content

Store Event

X

Package Content

X

Revoke Content

XIX|IX|X| XXX X|X[|X|X|X|X]|X

Request Event

Technology Engines

Security

VDI

X

CDS

X

Metadata

REL

ER

XX | X | X
X

Overlay

CoNet

XXX XXX X]|X|X

MP21FF

Match X

X

Event Report

Present Content X

Table 2-17: Engines for basic applications
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3  Photos in the Cloud and Analyses on the Earth (real
world trial 1)

3.1 Brief description of use case

This use case tests whetf@®NVERGENCE can provide usefutupport for ne\ business

models in the photography busin. The goal is to make ieasier for photographers

contribute and desdr¢ photos, improve access for users and generaliylithte the

management of relevant services. All photograpbasepresented by VDIs, each contair:

1. The photo itself (or a link to the pho, possibly accompanied by a I-resolution version
of the photo

2. Metadata describing the photo defined by Alinaml amcluding the date, time and ple
where the photo was taken, legal data on the aateiowner of the photo, technical d
about the photo (camera, lens, shutter time, amert80 etc.), hisrical data about th
site represented in the photo, and other metadattrilcuted byAlinari staff and thirc
parties

3. Licensing information representing the conditiomsvaich photos can be licensed b
photographer to Alinari and by Alinari to an ender. Licensing information i
represented using tlEONVERGENCE REL.

Alinari manages the server used in the trial aedaoto archive using a dedicated server
runs custom applications on top of thCONVERGENCE framework and th
CONVERGENCEnetwork. The dedicated applications provide Alinari staff lwi& use
interface making it easy for them to create, pblisr-publish, describe and update -
photos and VDIs. Frelence photographers can access the Alinari setgiceeate Resourc
VDIs and Publtation VDIs. En~users can subscribe to photos and possibly buyophting
a local application connected to the Alinari servéhe CONVERGENCE framework
automatically prevents access to photos that hapeesl and performs garbage collectior
purge &pired copies from network stora

3.2 Bird’s eye view of the deployment framework

The “Alinari scenario” involve:

1. Three types of users:
1. Photographer
I. Freelance, independent of Alin
ii. With a business relationship (e.g. registered) Withari
2. Alinari photo archive manag
3. Customer of Alinari photo licensing serv
2. The following devices:
1. Alinari server containing copies of current Alinphotos and metadata
CONVERGENCEormat (in this deliverable called Alinari* serv
2. Cloud of CONVERGENCIE peers in the overlay
3. Various clients (peers) used by particip.
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3. The following data:
1. Photos from the Alinari server and Photo VDIs ceddtom the Alinari phot:
metadata
2. Photos and Photo VDIs created by photogray
3. Processed Photos and validated Photo 'created by Alinari personnel (call
Photo* and Photo VDI*, respectively) from Alinarigd photographers’ Phot
and Photo VDIs
4. The following applicatior:
User registration
Photographer publishes Photo \
Rights holder unpublishes Photo \
Alinari subscribes and downloads pt
Photographer uploads Photo VDI to Alinari se
Alinari publishes new Photo VI
Customer purchases interesting ph
Customer visits Alinari Museu

ONoOA~WNE

Figure 3-1 depicts the role GIONVERGENCI, users and apps.

CONVERGENCE
Cloud and

Network

App #3

App #2

App #8 App #7

Photo-
grapher
client

Alinari* Custome
server r client

Alinari
personn
el client

Figure 3-1: Schematic description of Alinari scenario
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SEVENTH FRAMEWORK
i

Our analysis is based on the following assump:

1. Alinari runs a photo licensing servithat aims to:
a. Create Photo VDIs of the photos/metadata storédamlinari* servel
b. Collect Photos (resources) and Photo VDIs from gip@iphers who a
I. registered with Alinari and create/store their BhdDIs to the Aliniri*

server
ii. freelance and publish their Photos and Photo VDIthe
CONVERGENCI cloud

c. Atrtistically refine those photos, clear any rightseate Photo VDI
d. PublishPhoto VDIsto the CONVERGENCE cloud.
2. Alinari owns the AlinariMuseum and provides apps helping visitors to defigir own
personal visit
3. Customers:
a. Search th€ ONVERGENCI cloud to find photos of their intert
b. Purchase consumer and professiLicense of photos of their intere
c. Design their own personal viso the Alinari Museum
4. Photographers use an Alinari application to cr&dteto VDIs of their photo
a. If registered with Alinar
b. If not registered with Alinari (foreasons of expediency in ttE®ONVERGENCE
trials, otherwise we would need to set up anotlerver providing the needs
independent servic; however in case b the GUI will be different, seetion or
GUls, 3.5).

3.3 Technologies
The trial will use a custonpplication integrated wil native CONVERGENCE technologies.

3.4 Functional overview and C oMid interfaces

3.4.1 User registration

Users willneed to register (i.e. identify) themselves vCONVERGENCE. To do this, they
will use aninstance of the User Registraticool as described ibser registratio.

3.4.2 Photographer publishes Photo VDI

This application allows users (typically photograg to publish Photo VDs to the
CONVERGENCE cloudIn a rea scenario, the creation of the VDbuwd be handled by
third party service. In the trialhe VDI creation service will bgrovided b Alinari.

34.2.1 Sequence of Engines
Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool |CONVERGENCIE Tool

Photo VDI Creation
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Create Content PE

Create Content F

CDS TE

REL TE

ERTE

Security TE

Download Photo VDI

Request Content PE

Request Content f

Package Photo VDI

MPEG-21 FF TE

Store Photo VDI

Store Content PE

Publish VDI

CONVERGENCE Tool

CONVERGENCE Tool

Table 3-1 Engine sequence for publishing a photo VDI byhatpgrapher applicatit

3.4.2.2

List of engines

Technology type

Technology

Protocol Engines

Authenticate User PE

Identify Content PE

Create Content PE

Store Content PE

Inject Content PE

X| X[ X|wn
X | X|X|X[IX|0O

Technology Engines

CDS TE

Metadata TE

RELTE

ERTE

Security TE

XX | X | X[ X

Overlay TE

X | X | X|X|X

Table 3-2: Engines for publishing a photo VDI by a photograpdyeplicatiol
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User accesses Create
Photo VDI
application

[+

User
downloads

photo VDI

User access Create
Publication VDI
application

[+]

User
Authenticatiol

v
[User downloads VI:J

Report User
Authentication

Error Sign VDI

h 4
Publish VDI

Figure 3-2: Publication of a Photo VDI by photographerwvorkflow

Create Photo VDI

User User
Upload of Photo resource Request for Metadata, Identification of
photo by user License and ERR VDI
Application Application

Sign of VDI

Figure 3-3: Creation of photo VDI application: workflow
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3.4.3 Rights holder unpublishes Photo VDI

This application willallow a rights holder (PhotographeAlinari empoyee) to unpublish
(revoke) a Photo VDI.

Application elements Client Engines Server Engine:

User Authentication CONVERGENCE Tool CONVERGENCE Tool

Revoke P-VDI CONVERGENCE Tool CONVERGENCE Tool

Table 3-3: Engine sequence for unpublishing a photo VDI bights holder applicatic

3.4.4 Alinari subscribes and downloads photo

This application —running on a corporate Alinari PC and interactinghwa companion
application in the server will allow an Alinari photo archive manager to subscrik, and
download Photo VDIs satisfyira set of search criteria.

344.1 Sequence of Engines

Application elements

Client Engines

Server Engine:

User Authentication

CONVERGENCE Tool

CONVERGENCE Tool

Subscription to VDI

CONVERGENCE Tool

CONVERGENCI Tool

Download Photo VDI

Request Content PE

Request Content |

View Photo

Process Content PE

Metadata TE

RELTE

Media Framework TE

ERTE

Store Photo VDI

Store Contel

CoNet TE

Table 3-4: Engine sequence for subscription by Alinari and dload photo applicatic
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3.4.4.2 List of engines

Technology type Technology

Protocol Engines Authenticate User PE

Identify Content PE

Create Content PE

X[ X|X|X|wn

Describe Content PE

Inject Content PE

X|x|[x|x|x|%|n

Request Content PE

Technology Engines CDS TE

Metadata TE

X | X | X | X

REL TE

Media Framework TE

ERTE

Security TE

>
XX | X| X[ X|X

Overlay TE

CoNet TE X

Table 3-5: Engines for subscription by Alinari and downloadfzhapplicatio

3.4.5 Photographer uploads Photo VDI

This application allowsa photographer to create and upload a Photo VIEHctyr to the
Alinari* server. From a user point of view, the pedureis the same as the procedure alre
illustrated in Figure 3-3.

3.45.1 Sequence of Engines
Application elements Client Engines Server Engines
User Authentication CONVERGENCE Tool CONVERGENCE Tool

Photo VDI Creation

Create Content PE Create Content F

Identify Content P

CDS TE

RELTE

ERTE

Security TE

Table 3-6: Enginesequence for photographer uploads photo VDI aptjia
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3.45.2 List of engines

Technology type Technology S C
Protocol Engines Authenticate User PE X X
Identify Content PE X X
Create Content PE X X
Technology Engines CDS TE X
Metadata TE X X
REL TE X X
ERTE X X
Security TE X X
Table 3-7:Engines for upload of photo VDI by a photographgpleatior
3.4.6 Alinari publishes new Photo VDI
This application enable&linari personnel tc
1. Clean, enhance and ediphotc*
2. Validate a photdclear rights etc.and create a photo VDIs
3. Publish thePhoto VDI* to theCONVERGENCE cloud.
3.4.6.1 Sequence of Engines
Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool CONVERGENCE Toc
Photo VDI* Creation
Create Content PE Create Content F
Identify Content P
CDS TE
REL TE
ERTE
Security TE
Package Content |
MPEG21 FF TE
Publication VDI CONVERGENCE Tool CONVERGENCE Toc

Table 3-8: Engine sequence for publishing new photo VDI bynAti applicatio
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3.4.6.2 List of engines
Technology type Technology S C
Protocol Engines Authenticate User PE X X
Identify Content PE X X
Create Content PE X X
Package Content PE X
Inject Content PE X
Technology Engines CDS TE X
Metadata TE X X
REL TE X X
ER TE X X
Security TE X
Overlay TE X

Table 3-9: Engines for publishing of new photo VDI by Alin applicatior

3.4.7 Customer purchases interesting photos

This application leveragge CONVERGENCEcloud to reach a broader number of poter
customers.

3.4.7.1 Sequence of Engines

Application elements Client Engines Server Engine:

User Authentication

CONVERGENCE Tool

CONVERGENCE Tool

Subscription to VDI Creation

CONVERGENCE Tool

CONVERGENCI Tool

Download Photo VDI

Request Content PE

Request Content |

View Photo

Process Content PE

Metadata TE

REL TE

Media Framework TE

ERTE
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Store Photo VDI

Table 3-10:Engine sequence for purchasing interesting photasitomer applicatic

3.4.7.2 List of engines

Technology type Technology

Protocol Engines Authenticate User PE

Identify Content PE

Create Content PE

XX | X|X|wn

Describe Content PE

Inject Content PE

X[ x| X |[x|x|x|n

Request Content PE

Technology Engines CDS TE

Metadata TE

XX | X | X

RELTE

Media Framework

ERTE

Security TE

x
XX | XX | XX

Overlay TE

Table 3-11:Engines for customer purchases interesting phaipkcatior

3.4.8 Customer visits Alinari Museum

This application improvethe user experience of visitors to the Alinari Musebyexploiting

semantt linking of VDIs to let visitors desigthe museum visit thadiest fis their interests.
The visitor typically startsvith a “visit template” thashe proceeds to custorr. Users can
learn about exhibits by browsing musecatalogues with annotations fnoother users. The

can also search for photos by filling metadata, @ldad photos taken during their vi

3.4.8.1 Sequence of Engines
Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool |CONVERGENCE Tool

Design your museum visit

Process Content PE

VDITE
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Request Content PE Request Content |

Create Content PE Create Content F

Identify Content P

CDSTE

RELTE

ERTE

Security TE

Package Content |

MPEG21 FF TE

Request Content PE

Publication VDI CONVERGENCE Tool |[CONVERGENCI Tool

Table 3-12 Engine sequence for customer visits Alinari museum

3.4.8.2 List of engines
Technology type Technology S C
Protocol Engines Authenticate User PE X X
Identify Content PE X X
Process Content X X
Create Content PE X X
Package Content PE X
Inject Content PE X
Technology Engines CDS TE X
Metadata TE X X
REL TE X X
ERTE X X
Security TE X
Overlay TE X

Table 3-13: Engines for customer visits Alinari museum

3.4.9 Summary of Engines

Table3-14 summarizes all engin of this scenario.
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Technology type Technology S C

Protocol Engines Identify Content X

Request Content

Process Content

X
X| X| X| X

Create Content

Package Content

Inject Content

X | X| X| X

Revoke Content

Technology Engines Metadata

REL X

Media Framework X

CDS

ER

Security

CoNet

MPEG-21 FF

X| X| X| X| X| X

Overlay

Table 3-14:Enginesfor photos in the cloud and analysis on the earé&maric

3.5 GUIl design

Figure 3-4below shows preliminary GUI designs fthe Alinari application environmeni
Typical users will include photographers, designeast directors, museum curato
architects, historians, stendts, professors, publishers, editors, and jowstsaland will be
expected to register with Alinari before using feevice
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K \ / Ulser mterface (v plmlnglzlpllcm\

Uiserwtertace for photographers (Alinaripersonnel)
{Non- liart personnel

Uploadnew plioto

TTploamd new plioio ‘ -
Search lfor an nage

Searchitor a photo Prowse the photo
collection

Browse unsorted photos
Register to Alinan

Photo Archives

Create new photo

N AN i i

Figure 3-4: Application design for freelancers (left) and Alii personnel (righ

Photographers who have busness relationship with Alinamwill be able to access tt
following functionality.

* Upload new photolhe user uploads the phc providing the data required to gener
the metadata and the lice. The application provides the same functional
regardless of whher the user is uploading the photo to the cloudictly tothe
Alinari server.

» Search for photog'he user can perform semar-based searchésr photos

* Reqistration to the Alinari Phc Archives. The photographer fillsin a form with
personal data, whiclan Alinari Manager evaluates before creating a rnass
relationship with the photograph

The first two functionalitiegUpload new photos and Search for phcwill be provided by a
generic stan@lone applicatic; registration to the Alinari Photo Archives will bieroughan
Alinari web-application. Alinari photographs (right part of Figure-4) will have access to
the following additional functionali.

* Browse photo collectic. The photos will be organized in albums.

» Browse unsorted phot: Photographers who upload a photo diy to the Alinari
server may choose to not place it in a predefinedlbum. Alinaristaff and Alinari
Managerswill be able tcbrowse these images, amve them to an existing albt

» Create new albunAlinari staff and managers will be abled®ate ne' photo album.

During photo upload, the serviwill ask the useto provide all related metadata (e.g. im.
ID, date of photography, caption, keyworetc) as shown in the figure belc

The same metadata will provide the basis for seimasarch. Ifthe search finds phott
matching a user’s search criteria, it will dispkayist of the photos with a thumbnail of ea
Users who click on a photo will have the followiogtions (depending on their righ

* View and study metadata (custom
« Update imge by adding new metadata (if necessary) (Alinaff and manager

e Categorize photo if unsorted, or place photo infee@nt album (Alinari staff an
managers).
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el
i
L

* Delete image (registered users, Alinari Mana
e Purchase image (custome

Please provide picture characteristics

|Image IDx | |Caption: |
|D ate of photography: | |P1ace of photography: |
|Detajled place of photography: | |Name of photographer: |
|Objec:t: | |Teclm.ique: |
|Date of artworlk: | |Artist: |
|Peric-d and style: | |.AITWOY1{ suppott: |
|Location: | |Events: |
|People: | |Credit: |
|Permission and restrictions: | |Labels: |
|Pormat: | |Orientation: |
Eeywords:
Image Location: ‘ | Browse.. | ‘
[ Upload Image |

Figure 3-5: Photo upload application
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4

Videos in the Cloud and Analyses on the Earth (real

world trial 2)

4.1 Brief description of use case

The “Videos on the Cloud and Analyses on the Easti®hario has been designedmprove
the managemerdf audiovisual archiveandto exploit the potential of semantic technic,
when thesame video resources are exploited severaes in different contexts of L
(analyses using different domain ontologies, pgstin different vido channels)

This scenao involves the following usel

1.

Video Material Owners VMO) provide videos to the archivelhey encrypt video:
upload them on CoNet and advertise the existenthe videogo specific analys. They
want to be notified whetheir videos are manipulatt

. Analystsdescribe and interpret the content of a video nesyu.e. through the analysis

audiovisual topics (or subjects), the analysis @fual and/or acoustic frames, i
linguistic and cultural adaptation of sourc«deos to a chosen (French speaking) te
public, etc. They subscribe to videos, downloadrtiiem CoNet and decrypt them. Th
upload their analyses on CoNet enotify certain VCOs of the existencetheir analyses.
They want to be notified when th@analyses are manipulated.

Video Channel OwnersVCO) are responsible for video channedsid manag«content
posted on their channel. They subscribe to analgsdgost them on their channel. Tl
want to notifycertain VCUs othese posts.

Video Channel Users/CU) explore the content of Channetsibscribe to new posts «
channels and browse chann

FMSH/ESCoM is a technology provider for Video Channel and idénalysis
Applications.

4.2 Bird’'s eye view of the deployment framework

a. VMO
1. Creates and storesVideo VDI
2. Creates and injects a Publication \
3. Revokes a Video VI
4. Revokes a Publication VI
b. Analyst
Creates and injects a Subscription '
Downloads a Vide
Creates and stores an Analysis and an Analysis
Creates and injects a Publication
Revoles an Analysis VD
6. Revokes a Publication VI
c. VCO
1. Creates and stores a Channel and a Channe

akrowbdPE
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Creates and injects a Subscription '
Posts an Analysis and an Analysis \
Creates and injects a Publication
Unposts an Analysis VI
6. Revokes @ublication VD
d. VCU
1. Creates and injects a Subscription'
2. Browses web channel, reads analyses and plays

oW

The scenario involves the following types of \

Video VDI : represents a video resou

Analysis VDI: mntains analytical appreciations of deo
Channel VD1 aggregates a set of Video Analysis V
Publication VDI

Subscription VDI

User VDI

ook whE

4.3 Technologies

The scenario involves the use of existing FMSH/ESCoM environment. This includes t
following technologies.

1. Ontology Edition Application deeloped in C# (.Net Framework ¢

I. Ontologies are produced using a FMSH/ESCoM proprietmetadate
format.

ii. FMSH/ESCoM will develop a technology engine (inl&gdfor converting
ontologies ito an OWL metadata formatsuitable for use by t
CONVERGENC CDS.

iii. 2 OWL domain ontologies will be store(theCDS Serve
iv. Theapplication is 100% nc- CONVERGENCE.
2. Video Analysis Application developed in C# (.Neafrework 4)

I. Analyses are produced using a FMSH/ESCoM propnetaretadate
format.

ii. FMSH/ESCoM wildevelop a technology engine (in Prolog) for conwer
ontologies into an OWL metadata format, suitable fese by the
CONVERGENCE CD

iii. When creating an Analysis VDI, OWL metadata preshoproduced b
FMSH/ESCoM application is injected into the CONVHERCE “Analyses
Manager” applicatior.

Iv. This application is 100% n- CONVERGENCE.
3. FMSH/ESCoM database, using Microsoft SQL Serveis:
4. FMSH/ESCoM web server, using II¢
5. FMSH/ESCoM Windows Media Server (streaming wmvsfiler mms protocc
6. FMSH/ESCoM FlasIRed5 Server (streaming flv files over rtmp protg
7

. Video Channel ManagemenApplication developed in ASP.Net/C# (.N
Framework 4).
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I. Analyses are posted in a channel by injecting nata{in FMSH/ESCoNl
metadata) in the FMSH/ESCoM datak

ii. This applicaton is 100% non-CONVERGENCE.
8. Video Channel Application developed in ASP.Net/Q¥et Framework 4)

i. Dynamic web pages display the content of the FMSBMM database ar
stream videc

ii. This application is 100% n-CONVERGENCE.

This scenario involves the deopment of the CONVERGENCIools describelater in this
document:

1. Tools will be developed in JavTools will
i.  Communicat with CoMid via web services.
ii.  Communicat with CoNet via CoMid or directly using CoNet libias

4.4 Functional overview and CoMid interfaces

4.4.1 User registers

This functionalitywill be provided b’ the basic‘User registration and authenticatiotool
(see User registration).

4.4.2 User authenticates

This functionality will be provided t the basic‘User registration and authenticatiotool
(see User registration).

4.4.3 VMO creates and uploads a Video VDI

A VMO wants to make a Video available to analysts BMBEH/ESCoM, but does not wa
people to access tloéear texi

1. Authenticate

2. Encrypt Video

3. Create Video VDI with encrypted video resourcetistaetadata, licenses & ER

4. Identify, Sign Package & Store Video V!

4.4.3.1 Sequence of Engines
Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool CONVERGENCE Tool

Video Encryption

Security TE

Video VDI Creation

Metadata TE
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Create License PE

Credtizense PI

RELTE

Security TE

ERTE

Create Content PE

Create Content F

VDITE

VDI Registration

CONVERGENCE Tool

CONVERGENCE Tool

VDI Signature

Security TE

VDI Packaging

Package Content PE

MPEG-21 FF TE

VDI Storage

Store Content PE

Store Content F

Security TE

CoNet TE

Table 4-1: Engine sequence for VMO creates and uploads a WHa@pplicatior

Figure 4-1llustrates the application workflc.

User accesses
Encrypt Video Video encrypted
application
[+]

Report Error

NO
VDI stored in
CoNet
YES

User accesses
Create Video VDI

application
+

v

VDI created

A

correctness & Us VDI application

license
[+]

Check VDI
User accesses Stare
-

Figure 4-1. Create and upload video VDI application workflow
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4.4.3.2 List of engines

Technology type Technology S C
Protocol Engines Create License X X
Create Content X X
Package Content X
Store Content X X
Technology Engines Security X X
Metadata X

REL X
ER X

VDI X
MPEG-21 FF X

CoNet X

Table 4-2: Engines for VMO creates and uploads a video VDliagfion

4.4.4 VMO creates and injects a Publication VDI
A VMO wants to notify analysts thshe has published a video.

1. Authenticate
2. Create & InjecPublication VDI with metadata extracted from VidéDlI, licenses an(
ERRs

44.4.1 Sequence of Engines
Application Client Engines Server Engine:
elements
User Authenticatio CONVERGENCE Tool CONVERGENCE Tool
Publish VDI CONVERGENCE Tool CONVERGENCIE Tool

Table 4-3: Engine sequence for creation and injection of dipation VDI by a VMO applicatio

N.B. in this case, and in other cases below, the sequence ahesngefers t
CONVERGENCE toolsdescribed in Chapte2; in such cases, we do nrepeat the list of
enginedo reduce the number of tabl

4.4.5 Analyst creates and injects a Subscription VDI
An analyst wants to be notfil of new published videc

1. Authenticate
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2. Create & Inject Subscription VDI with conditions diideo VDIs metadata and licens:
licenses and ERRs

4.45.1 Sequence of Engines

Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool CONVERGENCI Tool
Subscription CONVERGENCE Tool CONVERGENCE Tool

Table 4-4: Engine sequence for creation and injection of stjtsen VDI by an analyst applicatis

4.4.6 VMO revokes a Video VDI
A VMO wantsto revoke a Video VD

1. Authenticate
2. Browse Video VDIs created by VV
3. Revoke Video VDI

44.6.1 Sequence of Engines

Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool CONVERGENCE Tool
Revoke VDI CONVERGENCI Tool CONVERGENCI Tool

Table 4-5: Engine sequence for revocation of a video VDI dMO applicatior

4.4.7 VMO revokes a Publication VDI

A VMO wants to revoke the publication of a Video VI
1. Authenticate

2. Browse Publication VDIcreated by VMO

3. Revoke Publication VDI

44.7.1 Sequence of Engines

Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool CONVERGENCE Tool
Revoke VDI CONVERGENCIE Tool CONVERGENCE Tool

Table 4-6: Engine sequence for revocation of a publication ¥iph VMC
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4.4.8 Analyst and FMSH/ESCoM download Video

After receiving a notification of a new publishedeo, the Analyst downloadsfor analysis.
FMSH/ESCoM downloads a videto get it ready for streamin@his involves the following
steps.

1. Authenticate
2. Browse Event Reports
3. Request Video VDI whose link is in Event Re|
4. Download Video VDI
5. Decrypt Video Resource
6. Store Video Resource loce
7. Store Video in FMSH/ESCo media server (using a ftp client)
448.1 Sequence of Engines
Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool CONVERGENCI Tool
Browse Event Reports CONVERGENCE Tool CONVERGENCE Tool

Video VDI downloading

Request Content PE Request Content F

RELTE

Security TE

CoNet TE

Process Content TE

Store Content PE

Video decryption

Security TE

Security TE

Process Content TE

Store Content TE

Table 4-7: Engine sequence for download video by analyst M8H/ESCOM applicatio

Figure 4-2shows the workflow of the Download video applica
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YES User accesses Check Request
User Authenticatia Browse VDIs Request VDI correctness & User

application license
+
Report Erro
«

User accesses User accesses Stare
Decrypt Video VDI stored locally o

s VDI application

appllmcatlon
+

Figure 4-2: Download video application workflow

Decrypted Vide:
Stored locall

4.4.8.2 List of engines
Technology type Technology S C
Protocol Engines Request Content X X
Store Content X
Process Content X
Technology Engines Security X X
CoNet X
Process Content X
REL X

Table 4-8: Engines for download video by analyst and FMSH/ESCapplicatior

4.4.9 Analyst creates an Analysis and an Analysis VDI

Analyst wants to analyze adeo, i.e. provide analyses of tdiscourse, the topics, the vist

& acoustic plans, etc. of the whole video, as veslifor parts of the video. This analysis

driven by specific contexts of use and by a spe&ifiowledge domain (i.e. domain ontolos

1. Create analysis metadata inteing with CDS (using a FMSH/EScoM n-
CONVERGENCEapplication

2. Authenticate (as described in application

3. Create Analysis VDI with metadata created with FMESSCoM app., licenses, ERRs
referencing a Video VDI

4. Identify, Sign, Package & Store AnalysiDI
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4.49.1

Sequence of engines

Application elements

Client Engines

Server Engine:

Analysis Metadata Creation

Metadata TE

User Authentication

CONVERGENCE Tool

CONVERGENCI Tool

Analysis VDI Creation

Describe Content PE

Describe Content F

CDS TE

Metadata T

Create License PE

Create License F

RELTE

Security TE

ERTE

Create Content PE

Create Content F

VDI TE

VDI Registration

CONVERGENCE Tool

CONVERGENCE Tool

VDI Signature

Security TE

VDI Packaging

Package Content PE

MPEG-21 FF TE

VDI Storage

Store Content PE

Store Content F

Security TE

CoNet TE

Table 4-9: Enginesequence for creation of analysis and analysis bDdn analyst applicatit

Figure 4-3illustrates the application workflo
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Figure 4-3: Create analysis application workflow

User accesses
Create Analysis VDI Created
VDI application
]

Report Error

VDI stored in
CoNet

Check VDI
correctness & User
license

User accesses Stare
VDI application

4.49.2 List of engines
Technology type Technology S C
Protocol Engines Create License X X
Create Content X X
Package Content X
Store Content X X
Technology Engines Security X X
Metadata X X
REL X
ER X
VDI X
MPEG-21 FF X
CoNet X
CDS X

Table 4-10: Engine: for creation of an analysis and analysis VDI apgilar

4.4.10 Analyst creates and injects a Publication VDI

An analyst wants to notify VCOs théer analysis has been publisheThis involves the

following steps.

1. Authenticate

2. Create & Inject Publication VDI with metadata extesd from Analysis VDI, license

and ERRs
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4.4.10.1 Sequence of engines

Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool CONVERGENCI Tool
Publish VDI CONVERGENCE Tool CONVERGENCI Tool

Table 4-11:Enginesequence for creation and injection of a publicati®| by an analy:

4.4.11 VCO creates and injects a Subscription VDI
A VCO wants to be notified of published analyses|idgavith specific topic:

1. Authenticate
2. Create & Inject Subscription VLwith conditions on Analysis VDinetadata interactin
with CDS and licenses, licenses and E

44111 Sequence of engines

Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool CONVERGENCE Tool
Subscription CONVERGENCE Tool CONVERGENCI Tool

Table 4-12:Engine sequence for creatiand injection of subscription VDI by VCO applicat

4.4.12 Analyst revokes an Analysis VDI
An analyst wants to revoke an Analysis VI

1. Authenticate
2. Browse Analysis VDIs created by Anal
3. Revoke Analysis VDI

4.4.12.1 Sequence of engines

Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool |CONVERGENCE Tool
Revoke VDI CONVERGENCE Tool |CONVERGENCE Tool

Table 4-13:Engine sequence for revocation of analysis VDI hglgst applicatio
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4.4.13 Analyst revokes a Publication VDI
An analyst wants to revoke the publication of an Anal\&DI. This involves the following

steps.

1. Authenticate
2. Browse Publication VDIs created by Anal
3. Revoke Publication VDI

4.4.13.1 Sequence of engines

Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool CONVERGENCI Tool
Revoke VDI CONVERGENCE Tool CONVERGENCI Tool

Table 4-14:Engine sequence for revocation of publication VRlmalystapplicatior

4.4.14VCO creates and stores a Channel and a Channel VDI

A VCO wants to create a web channel providing vid@od analyseon a particular topic.

This involves the following stey

1. Authenticate

2. Create Channel VDI with static metadata, licensesERRs

3. Identify, Sign & Store Channel VL

4. Create a channel on FMSH/ESCoM server by deplo&iregnfiguring the wel
application and updating the database -CONVERGENCEapplication

4.4.14.1 Sequence of engines

Application elements Client Engines Server Engine:

User Authentication CONVERGENCE Tool CONVERGENCE Tool

Channel VDI Creation

Metadata TE
Create License PE Create License F
REL TE
Security TE
ERTE
Create Content PE Create Content F
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VDITE

VDI Registration

CONVERGENCE Tool

CONVERGENCE Tool

VDI Signature

Security TE

VDI Packaging

Package Content PE

MPEG-21 FF TE

VDI Storage

Store Content PE

Store Content F

Security TE

CoNet TE

Table 4-15:Enginesequence for creation and storage of Channel aadr@hVDI by VCO applicatic

4.4.14.2 List of engines
Technology type Technology S C
Protocol Engines Create License X X
Create Content X X
Package Content X
Store Content X X
Technology Engines Security X X
Metadata X
REL X
ER X
VDI X
MPEG-21 FF X
CoNet X

Table 4-16:Engines for creation of Channel and Channel VDVIBO applicatiol
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4.4.15VCO posts an Analysis and an Analysis VDI

After receiving a notification of an interesting adysis, a VCO wants to post it other

channelThis involves the foowing steps.

Authenticate
Browse Event Reports

Revoke old VDI

NGO RAWNE

4.4.15.1

Download Video Channel VDI created by the V
Update Channel VDI with new reference he Analysis VDI to post
Send an Update Channel VDI reqt

Store the VDIin a CoNet serving noi

Sequence of engines

Update FMSH/ESCoM database (-CONVERGENCE application)

Application elements

Client Engines

Server Engine:

User Authentication

CONVERGENCE Tool

CONVERGENCI Tool

Browse Event Reports

CONVERGENCE Tool

CONVERGENCI Tool

Channel VDI downloading

Request Content PE

Request Content |

Security TE

CoNet TE

Process Content TE

Store Content PE

Channel VDI Processing

Metadata TE

Create License PE

Create License F

RELTE

Security TE

ERTE

Process Content PE

Process Content |

VDITE

VDI Registration

CONVERGENCE Tool

CONVERGENCE Tool
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VDI Signature

Security TE

VDI Packaging

Package Content PE

MPEG-21 FF TE

VDI Storage
Store Content PE Store Content F
Security TE
CoNet TE
Revoke VDI CONVERGENCE Tool CONVERGENCE Tool

Table 4-17:Engine sequence for postingAnalysis and Analysis VDI by VCO applicati

Figure 4-4illustrates the application workflo

User accesses Check Request
@—» Browse VDIs Request VDI correctness & Use
application license

[+]

A

Report Error

A

User accesses
Update VDI

application
+

NO h A

Check Request
correctness & Ust ——
license

Old VDI revoked i New VDI stored i
CoNet CoNet YES

Send Update
Request

Figure 4-4: Post Analysis VDI application workflow
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4.4.15.2 List of engines
Technology type Technology S C
Protocol Engines Create License X X
Package Content X
Store Content X X
Request Content X X
Process Content X X
Technology Engines Security X X
Metadata X
REL X
ER X
VDI X
MPEG-21 FF X
CoNet X

Table 4-18:Engines for posting of Analysis and Analysis VDIW¢O applicatiol

4.4.16 VCU creates and injects a Subscription VDI

A VCU wantsto be notified of analys on a specific topic

1. Authenticate

2. Create &Inject Subscription VDI with conditions on AnalysiIs metadata interactir
with CDS and Channel VDIs identifiers, licenses &R«

4.4.16.1

Sequence of engines

Application elements

Client Engines

Server Engine:

User Authentication

CONVERGENCE Tool

CONVERGENCE Tool

Subscription

CONVERGENCE Tool

CONVERGENCE Tool

Table 4-19:Engine sequence for creation and injection of sufson VDI by VCU applicatiol
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4.4.17 VCO creates and injects a Publication VDI

A VCO wants to notify VCUs that an analysis has beested.This involves the following

steps.

1. Authenticate

2. Create & Inject Publication VDI with metadata exted from Analysis VDI & Channe
VDI, licenses and ERRs

4.4.17.1 Sequence of engines

Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool CONVERGENCE Tool
Publish VDI CONVERGENCE Tool CONVERGENCE Tool

Table 4-20:Engine sequence for creation and injection of walilbn VDI applicatior

4.4.18 VCO unposts an Analysis VDI

VCO wants to remove a posted analysis from his mblaThe walkthrough is very similar f
the walkthrough in sectioWCO posts an Analysis and an Analysis ' (“WVCO Posts an
Analysis VDI"). The difference is thein this case thénalysis VDI is removed fronthe
Channel VDI instead of being addThelist of engines is exactly the same | Table4-18).

4.4.19VCO revokes a Publication VDI

VCO wants to revokepublicatior VDI advertisingthe posting of an analysis in a chani

1. Authenticate
2. Browse Publication VDIcreated by VCO
3. Revoke Publication VDI

4.4.19.1 Sequence of engines

Application elements Client Engines Server Engine:
User Authentication CONVERGENCI Tool CONVERGENCI Tool
Revoke VDI CONVERGENCE Tool CONVERGENCE Tool

Table 4-21:Engine sequence for revoking publication VDI by V@gplicatiol

4.4.20 VCU browses an analysis on a channel

After receiving a notification of an interestingweanalysis,a VCU wants to browse it b
reading metadata and watchirorresponding videdlhis involves the following stef

Authenticate

Browse Event Reports

Browse Publication VDI whose link is inside Evergg®rt

Present Metadata in the de\

Redirect VCU channel, where he can browse the aisadyd watch the vide(non-
CONVERGENCEapplication

ogkrwbR

D7.1Tools and Sample Applicatic Plans and Vision Page 59 085



-e@@nvergence

4.4.20.1 Sequence of engines

Application elements Client Engines Server Engine:

Browse Event Reports CONVERGENCE Tool CONVERGENCE Tool

Analysis VDI browsing

Request Content PE Request Content f

REL

Security TE

CoNet

Process Content PE

Table 4-22:Engine sequence for browsing an analysis on a ehdryrvCU applicatio

Figure 4-5illustrates the application workflo

User accesses Check Request
Browse VDIs Request VDI correctness & User
application license
+

> Report Error

Get Channel UR

A

Figure 4-5 Browse Analysis on a Channel application workflow
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4.4.20.2 List of engines

Technology type Technology S C

Protocol Engines Request Content X X
Process Content X

Technology Engines Security X
CoNet X
REL X

Table 4-23:Engine: for browsing an analysis on a channel by VCU ajayilie
4.4.21 Summary of Engines
Table4-24 summarizes the engines of this scer
Technology type Technology S C P

Protocol Engines
Identify User X X
Authenticate User X X
Identify Content X X
Authenticate Content X X
Create Content X X
Store Content X X X
Inject Content X X
Describe Content X X
Create License X X
Request Content X X X
Store Event X
Package Content X X
Revoke Content X X
Request Event X X
Process Content X X

Technology Engines
Security X X
VDI X X
CDS X X
Metadata X X X
REL X X
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ER X X X
Overlay X X X
CoNet X X
MP21FF X X
Match X
Event Report X
Present Content X
Process Content X
Table 4-24:Summary of engines
4.5 GUI design
Figure 4-6provides a preliminary design of the GUI for thers&rio
Videos Manager Analyses Manager
For VMOs For Analysts
l 1. Browse Naﬁﬁ{;atmns ‘ ‘ 5. Pul:_;lish'\fid_eo ‘ | 1. Browse Naﬁﬁ{;atitms ‘ ‘ 5. Analyze Video ‘ 9. UnPublish
I'z. Encrypt Video H 6. Unpublish Video | |'2. it o Vidaoe H B Croaio Analysie ‘ An_mlysis
[ 3. Create Video || 7.Revole Video | | 5 Download Video || 7. Upload Analysis | e
[ 4.Upload Video | | 4. Decrypt video [ 8. publish Analysis |

Channels Manager

Channel Content Manager

Channel Content Browser

ForVCUs

| 1. Browse Norifications

5 Subnciibe to Posted

| 4. Subscribe to Analyses

8. Unpublish the Posting

3. Read Analysis &

ofan Analysis

‘ 5. Post Analysis

Watch Video on Channel

For FMSH/ESCoM ForVCOs
‘ 1. Deploy Channel ‘ [ 1. Browse Notifications | 6. Publish the Posting of
‘an Analysis
2. Make Video ‘ 2. Create Channel I | I
Available for _ - 7. Unpost Analysis Analyses
Streaming ‘ 3. Upload Channel | _ —

Caption: Convergence App.

FMSH/ESCoM App.

Figure 4-6: Videos in the Earth and Analyses on the CI- Application Desig

The scenario provides 5 applications, all includeaalCONVERGENCE User & Device

Authentication Tool.

1. Videos Manager This application provides the following functidities for Video

Material Owners.

- Browse Notificationgdefault interface: browse Event Reports adDIs referenced i

Event Reports.

- Encrypt Video encrypt a Video Resourt
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- Create Videocreate a Video VDI including previously encryptecVideo Resource,
static metadata (see Figut€), licenses and ERRSs.

- Upload Video identify, sign, package and stoa previously created Video VLCon
CoNet.

- Publish Videocreate andnject into the clouc Publication VDI with metadata, licens
and ERRs extracted frompaeviously uploadeVideo VDI.

- Unpublish Videounpublish a Publication VDI previously injectinto the cloud.
- Revoke Videorevokea previously uploaded Video \l from CoNet.

Video Static Mctadata
-Title

-Subytitle

-Video Type

- Authors
-Producers

- Date

- Lacation

-Spoken Languages
-Short Description
-Media Format

- Media Duration

Figure 4-7: Static metadata of a Video VDI

2. Analyses Manager This application provides the following functidiias for Analyst.

- Browse Notificationgdefault interface: browse Event Reports adDIs referenced it
the Event Reports.

- Subscribe to Videoscreate and inject a Subscription Videfining conditions on
metadata, licenses and ERRs.

- Download Video downloada Video VDI and the included Video Resoufrom CoNet
to local device.

- Decrypt Videodecrypt goreviously downloadeVideo Resource.

- Analyze Video create metadata related tpreviously downloaded and decrypVideo
(see Figure 4-8 and Figured}-

- Create Analysiscreate an Analysis VDI includinpreviously creat® metadata, licenses
and ERRs.

- Upload Analysisidentify, sign, package and stca previously created Analysis Vion
CoNet.

- Publish Analysiscreate and inject a Publication VDI with meta, licenses and ERRs
extracted from @reviously uploadeAnalysis VDI.

- Unpublish Analysisunpublish ¢previously injected Publication VDI.
- Revoke Analysisrevokea previously uploaded Analysis VEYbm CoNet
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Générigue

00002123

mo |

La vocation d'un boulanger

00020673
00:06:57.700 00:06:57.733

La boulangerie et le four 2 bois

0004 2576 Proprigtés Segment

Le levain Titre La boulangerie et le fou
00015703 Durée 00042976 1
Le pétri : 2

€ peiissage Début (00022796 |
000608 70

Fin (00065773 1

Associer imagette

L'évolution de |a boulangerie

- 00020553

Fabrication d'un décor pourun ¢

Durée Média |1k 03mn 525 63 |
000523 43

00:00:52.933

La fabrication des farines et le ter _

oD —ig— 2 b

Ligne de Segmentation

Figure 4-8 Video Segmentation in FMSH/ESc Analysis Applicatiol

| Main | Notices | Classification | Actors | Visual Plan | Acoustic Plan | Thematic Plan | Discursive Plan | Uses | Resources | Translations | Properties | History | z
:

bl “Type: [Sujet 'Licux d activités ‘de bouche" I[E] z
E

1. Séquence “Le domaine de référence est: ‘Culture et alimentation'™ P

Ttem(s) saved : — =
Le référent est: "Culture ef slimentation” 6.3.3 - Culturs et alimentation | 2

8

11, Le référent est- "Cuture of almentation” =

= |lg

2

2. Séquence "Analyse de la topique consacrée aux lieux de la cuisine et de la gastronomie”
21, Schéma "Descnption du lisu d'activités”
211.1. Desciption libre du TC "Lieu d'activités”

e ——

ZVARG (hrchives P e s Gt i e s | Désignation minimale -fomolae standard E3
T 0 s i _—T Désignaton cortotualis -fomulestanded = [ ][ 1|
Sujet "Connaissances des cultures” Designation du référent en langue dorigine = ar |

i

[ Sujet "Cultures, peuples et civilisations” Soeaill
[ Sujet "Culture et patrimoine immatériel” Realiser une présertation synthetiqus -* l:l l__l
[ Sujet "Culture et vie quotidienne” i
& Sujet "Culture, alimentation et cuising” on du TC décit”

Slijet "Clifsnes i mond e V‘ Microthesaurus ASA " Types de liewx dactivités” -~

3 Lieu d'activité d 3
Sujet "Aliments du monde” ieu d'activite de ! |
Sujet "Plats cuisinés du monde” B e e B : |
H Sujet "Repas du monde” o o

Sujet "Techniques de production agroalimentaires”
Sujet "Techniques de préparation et de cuisson” 'Eenance & une cuisine du monde” -

x d'activités 'de bouche” T | ¥
Sujet "Outils, instruments et ustensiles”

Sujet "Lieux de restauration”

Sujet "Recettes de cuising” E
(| Sujet "Personnalités dans le domaine de la cuisine et de |'alimentation”
.ﬁi [ Sujet "Le monde en images” |E

Figure 4-9: Forms in FMSH/ESCoM Analysis Application

3. Channels Manager This application provides the following functiditias for
FMSH/ESCoM:

- Deploy Channeldeploy a web channel usiFMSH/ESCoM technolog

- Make Video Available for Streami: download and ecrypt a Video Resource (in the
Analyses Manageand uploa it to the FMSH/ESCoM streaming server via
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4. Channels Content Manage. This applicatbn provides the following functionalities f
Video Channel Owners:

- Browse Notificationgdefault interface: browse Event Reports adDIs referenced it
Event Reports.

- Create Channelcreate a Channel VDI including static metadate Figure 4-10),
licenses and ERRs.

- Upload Channelidentify, sign and stora previously created Channel Von CoNet.

- Subscribe to Analysesreate and inject a Subscription VWith conditionsfor metadata
license of Analysis VDIs, licenses aERRS.

- Post Analysisupdate a Channel VDI by adding a reference témalysis VDI, and by
updating th&eFMSH/ESCoM databasto makethe Analysis available on the web char

- Publishthe Posting of an Analys createa Publication VDI with metadata extraci
from a previously uploaded Analysis VDI and ChanviBll, licenses and ERRand inject it
into the cloud

- Unpost Analysisupdate a Channel VDI by remov a reference to an Alysis VDI:
update the FMSH/&CoM database, removing the analysis " the web channe

- Unpublish the Posting of an Analy: unpublish a Publication VDI previously inject
into the cloud.

ChannclStatic Metadata
- Title

- Alias

-LJRI

-Short Description

Figure 4-10: Static metadata of a Channel VDI

5. Channel Content Browse. This application provides the following functiditias for
Video Channel Users:

- Browse Notificationgdefault analysis. browse Event Reports arkDls referenced i
Event Reports.

- Subscribeto Posted Analys:: create and inject a Subscription VDI with corwlis for
metadata in Analysis VDIsgentifier of Channel VDIs, licenses and EFR

- Read Analysis & Watch Video on Chan: browse an Analsis VDI posted on a Chanr
VDI; redirect the V@ to the corresponding section in the web charses Figure4-11).
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SEVENTH FRANEWGRE
PROGRAMME

2 contexte rhétorique Vidéo T

ocument filmique d'une conférence
ICRANSAC, Le livre de I'Amdouat

Jocument filmique d'un entretien
UBOVA, Communauté juive
d'Quzbékistan

ocument filmigue d'un entretien
IMANSUROV, Musique

erbaidjanaise et mugam
azerbaidjanaiz

ocument filmique d'un restaurant
lde Pablo, Patrimoine culinaire
silandais au coeur de Paris

gD ocument filmique d'une conférence
BARBOFF, Grains quality and milling
Sl = quirements

Jacumettt filmique d'un entretien
Hamayon, Chamanisme des peuples
wutochtones de Mongolie et [..]

Figure 4-11: Browsing an Analysis in FMSIESCoM Channel Applicatic
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5 Augmented Lecture Podcast (ALP) (real world trial 3 )

5.1 Brief description of use case

This scenario is based @wel-based lecture podcast application that enablesestsido
revise lectures by watchingideo podcasts with synchronized slidé3ONVERGENCE
provides a common basis for collaboration and mfaion exchange. Since differe
instances of the same file are related to each théheir VDI representations, it is possi
to update one file ankleep all relatediles in sync and ensuring that students always

access to the latest materiafghen students have downloaded files onto their Ide&ice,
they are notified othanges as soon as ttconnect to th€ ONVERGENCE Network.

Figure 5.1 depicts a genemlerview ofthe main activitiesn the scenari
a) Lecturers:

a. Create, store and publish Lecture Podcast VDI sexg:, which are updated
from time to tim,, when video or slides are modified

b. Retrieve statistical information about tluse of the Lecture Pocst VDIs
(statistical information is collected by the servizevide).

b) Students:

a. Search, subscribe, download and watch Lecture BtgJandare informed if a
new lecture podcast or a new version of a podsastade available by tt
service.

b. Create andoublish annotations to specific portions of the qasl using a
augmented lecture podcast applice, which streams the podd episode.

c. Receive notificatior of published Annotationsind publis Annotations to
Annotations.

d. Delete annotation
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e

uses To retrieve VDI retrieve VDI
—_—>
9 pe)
: g
Student A download VDI o returns VDI o Returns VDI
log into <

s L %
Student B enables access €5 o

< CoNet

Publish to 1\
CoMid
Remove from
To To
publish unpublish
VDI Creator
Main Applications
uses ——>  Relationships and
O functions called
from CoMid
Video, Slides Note: Not all functions are listed. For detailed overview see 5.4

Lecturers

Figure 5-1: Augmented Lecture Podcast System Architecture

5.2 Bird’s eye view of the deployment framework

Theapplication space has been provisionally partitibinéc sevenTools ancApplications.

User registration

Lecturers create and update videqgments and corresponding slides

Lecturers create and publisequences of Lecture Podcast VDIs

Students search for, download and subscribe taitee€odcasts whicinterest them*
Students receive natification of lecture upd

Studentavatch Lecture Podcasiand write Anngations for a selected audie!
Students read Annotations and make Annotationsitwofations by other student:
Qualified users access event statis

NGO RAWNE

*The “Search and Subscribe” application should lo&& Bomething one can find in today’s Internet, veha
user finds some resources with a search enginédeaides to download and store

** The “Watch and make Annotations” in turn, has neghio do wth the file downloaded by the studeThe
“Watch and make Annotationapplications does not display the file downloadedthe student, though
streams the same content.
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5.3 Technologies

5.3.1 Current Prototype (based on existing solution in 1)

The current prototypés being developed usi the Adobe Flex Framewc?, MXML and
ActionScript. The application runs in a standard environmentg Adobe Flash Play? (at
least version 9). Thapplication can also be run as a web applicatiorthenuser desktc
using Adobe Aif as aruntime environmel.

Figure 5-2shows the architecture of the syst

Client
(Browser, Mobile Device)

( )
Server
\. J
f ) )
Streaming
Content Management System (Drupal) Server
(Wowza)
\_ J
( N\
Interface to
Database User Administration access
metadata
g

Figure 5-2: Current architecture used for lecture podcast eatitin:

As the prototype is developed with Adobe Fldt will be necessary to find a way
communicating with the middleware, whichexposes various WeBervices for each
application. In Flex we cacall Wel-Services using a Web Servibbject that communicate
via SOAP.This makes it possible call JAVA-methods.

! http://videoonline.edu.lmu.de/new featt

2 http://www.adobe.com/products/fle

3 http://www.adobe.com/de/products/flashpla
4 http://get.adobe.com/de/air/?promoid=DAF
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5.3.2 Other technologies

The development team is currently considering the u$ethe followinc additional
technologies.

« HTML/CSS. Thepodcast applicatic will be implemented in HTMLCSSwill be used to
specify the layout gpodcast components inside the HT-document.

 AJAX. AJAX makes it possible to retrieve information display it ona webpage
without reloadinghe pageln the podcast application tluse of Ajax makes it possible
display Annotations without reloading embedded video they refer

e ScriptingLanguages. The application will uJavaScript on #n client sideand JSP on the
server side.

« QuickTime Playet. The lecture podcast will & played/streamed using tiQuickTime
player. The application will usJavaScriptto control player operatior(e.g. stop, play,

jump...).

 PHP/MySQL Data from the application (e.g. event reportistiias) will be stored ira
MySQL database, using Pt

» Acrobat Browser Plugm Slides accompanying the podcast will be displaysthg
Acrobat Browser pluginsThe development team is studying solutions for Brens tha
do not have a suitable pluc

5.4 Functional overview and C oMid interfaces

5.4.1 User Registration

Users needio register with the service befctheycan access its functionaliti The relevant
procedures are describedUser registratio.

5.4.2 Creation and publishing of Lecture Podcast VDI sequence
Lecturers can creatpublishand updaté/Dls for slides, videos and podcast episo(This
involves the following steps:

1. User Authenticatio

2. VDI Creation for podcast compon

3. VDI Creation for augmented lecture pod:

4. VDI Publication

5 http://www.apple.com/de/quicktime/downlo
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5421 Sequence of engines
Application elements Client Side Server Side

User Authentication CONVERGENCE Tool CONVERGENCI Tool
Creation of ALP VDI / Segmer

Metadata TE
Content Registration CONVERGENCE Tool CONVERGENCE Tool
Synchronizatiorof video and slide

Metadata TE

Description of resources

Describe Content PE

Describe Content F

Metadata T

CDS

Creation of License

Create License PE

CreateLicense PE

REL TE

Security TE

Insertion of EvenReport Reque

Event Report TE

VDI identification CONVERGENCE Tool CONVERGENCI Tool
VDI signature

Security TE
VDI packaging

MP21FF TE

VDI storage
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Store Content PE Store Content F

CoNe

Publish VDI CONVERGENCE Tool CONVERGENCE Tool

Table 5-1: Engine sequence for the creation and publishifgeofure Podcast Applicati

Figure5-3Figure 4-3illustrates the workflov

User yes Video Creation
Authentication Application

[+] [+]

no Report User
Authentication
Error

Creation of (ALP) -

VDI
— Parse Embed These steps are only
<)—> Synchronizatior » Sequence ID fo! necessary for ALP-
ata Slides / Video VDIs
[+ [+]
v
Identify = Describe N . = .
Resource > Resource » Identify VDI »  Sign VDI
[+] [+] [+] [+]
v
O<— Publish VDI Store VD |« Package VDI
[+] [+] [+]

Figure 5-3 Creating and publishing of lecture podcast workvflo

5.4.3 Search, subscribe to and download Lecture Podcast episode

Students can search, subscribe and downlogture podcast episodes and lecture poc
componentsThis involves the following steg

Searching for lecture podc

Receiving a series of candidate V

Authenticating VDI of intere:

Subscribing to VDI of intere

PObdPE
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Subscription procedures are performed eSubscription to VDI.

54.3.1 Sequence of engines

Application elements Client Side

Server Side

Searching for Lecture Podc

Search Content PE

Search Content F

CDS

Metadata TI

Match TE

Authenticating VDIlof interes CONVERGENCE tool

CONVERGENCE tool

Table 5-2: Engine sequence for search, subscribe to and dadlecture Podcast epist

5.4.4 Watch and annotate Lecture Podcast Episode

Students can use the augmented lecture podcastajmpl to watch podcast episodes v
synchronized slides. While watching, they have phssibility to make annotations to tt

podcast. This involves the following ste
1. Watching the Lecture Podc
2. Annotating the Lecture Podc

3. Publishing Annotatior

5441 Sequence of engines

Application elements Client Side

Server Side

Watching Lecture Podcast

Request Content PE

Request Content f

Metadata TE

Process License PE

REL TE
VDI / Resource identification CONVERGENCE Tool CONVERGENCE Tool
Create Annotation CONVERGENCE Tool CONVERGENCE Tool

Inclusion of Event Report
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§|

Event Report TE

Requesting to receive notificatio

(Subscribe to Annotation)

CONVERGENCE Tool

CONVERGENCE Tool

Table 5-3: Engine sequence for watch and annotate Lectureadbdpisoc

Figure 5-dillustrates the workflov

) Login to Podcast Select Lectur Select Podcas
\_/ Application Podcas Episode
e | |

Create Annotation

‘ Embed

Remaining step:

~ remaiin
w\ /—» Resource see creation o
- ‘ ‘ VDI
[+
Notification Request
Request . |
Subscribet |
E)crniﬁcatio = Conten 5
— (middlewar) | =
n + i
Read Annotation
I i
‘ Receive ‘ View I ‘ Create |
K\_b Notification for———» . —» Annotation |
\_/ N Annotation | i
‘ new Annotatio ‘ | (reply) ‘
+| | ] + ‘

View Annotation

Request /N 1
Request Conte \ . |
fgr —»@/—» (middlewar) 4‘—>@/)—> Process Licens
ontent B i B
+ I +]

S —

—

>

H

‘

Load

Slides

2l

Read

Annotations

.

Stream Video

synchronized

)

>

Create
Annotations

,

|

i

L

‘ Notification
Request |

|

,

—» Process Conte —l

:

Deny Acces

5

Figure 5-4 Watch Podcast/Make and create annotations wow

5.4.5 Read Annotations to Lecture Podcast

While watching the lecture podcast, students cad ennotations made by themselves o
other students. They also can reply to annota This involves the following stef

PobdPE

Watching Lecture Podc:
Receiving Notifications about neAnnotations
Reading Annotations
Reply to Annotations
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5.45.1

Sequence of engines

Application elements

Client Side

Server Side

Watching Lecture Podcast

Request Content PE

Request Content f

CoNe

Metadata TE

Process License PE

Process License |

REL TE

Media Framework TE

Receiving Notification

Annotation

0

Match TE

Store Event PE

Store Event P

Event Report TE

Event Report T

Request Content PE

Request Content f

CoNe

Metadata TE

Process License PE

ProcessLicense PE

REL TE

Security TE

Table 5-4: Engine sequence for Read Annotations to Lectura€

5.4.6 Revoke Lecture Podcast or Annotation

Students can delete théknnotations, whic are then revoked from trCONVERGENCE
Network. This functionality is described Revoke VDI from CoNet

5.4.7 Event Report Statistics

Lecturers carcollect statistical informatioron the use ofpecific lectre podcasts. This
functionality is described iBrowse Event Repc.

5.4.8 Summary of Engines

Technology type Technology S C P
Protocol Engines
Authenticate Content X X
Authenticate User X X
Create Content X X
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Create License

Describe Content

Identify Content

Identify User

Inject Content

X | X| X[ X| X[ X

Package Content

Process Content

Process License

Request Content

Request Event

Revoke Content

Search Content

Store Content

XX | X| X[ X| X| X| X| X| X| X| X| X| X

X| X | X| X X| X| X

Store Event

Technology Engines

CDS

CoNet

Content Identification

Event Report

Match

Media Framework

Metadata

MP21FF

Overlay

REL

Security

X X| X[ X| X| X| X| X| X| X| X| X
X

VDI

Table 5-5: Summary of engines
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5.5 GUI design

The figures below showreliminary GUI designs for the applicaticThe figures refer to th
interface that appears whetudents have already loggedand selected a podcast episo
The GUI consists of three main components: videdes and annotation

Sie sind angemeldet als Alina
Kurs 1 i3 | €| [Direkezu 210
MoodleTest k1 Kurs 1 Podcast 1

(Podcast bearbeiten )

Podoast | Episoden | Ansicht Episode

Notizen minimieren maximieren

Folie: | Folie 2 |#) Kapitel: | Diese Vorlesung: Grundwissen zu digitalen Medien |

Zeige: |_nur eigene Notizen

{0000 ) .
00:00 )& von Alina: Titel

Deine Notiz...

(Erganzen ) Antworten zu dieser Notiz:

% yon Alina: lch bin mir nicht sicher
aber es sollte kein Problem sein.

(@ Moodle-Dokumentation fir diese Seite

Sie sind angemeldet als Alina

|
Figure 5-5: Screenshot of preliminary GUI design showing anthmta to a podca

Watch videosThe video component (on the upjleft) shows the podcast episor
Students can hover on it to see the video con

Select slidesWhile playing the video, the slide component @ppght) displays th
corresponding slides, which are synchronized the videoWhen a stude selects
slide number from thdropdown menu or a specific chapter, siystem displays tl
corresponding slides and the video jisto the corresponding timestar
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Annotations collapse expand Siide: | Skde 2 [#]  Title: | Diese Vorlesung: Grundwissen zu digitalen Medien |&]

Display: | private annotationsonly %

("00:00 )4 by Alina: | have a questiont

What exactly does the formula mean?
( Reply ) Replies to this annotation:

@ Reply by Tammy:
| think the formula is not correct. It should be +and not-

Figure 5-6: Screenshot of preliminary GUI design showing the ¢ogabf an annotatic

* Make annotationsA studen can make an annotatida a slide, by clicking oiit. A
popup window appearThe student entews title for their annotatiol, fills in the text
of the annotation and selewhether itis personal or public. Once the annotaihas
been saved, the popup disappears and the annotationals in the annotation
component (bottom). Thicomponentdisplays the title and the type of annotas.
Selecting the title expars the annotation.

* Reply to annotationgOnce in annotation is expanded, a replytton allows studen
to add further commer. Repliesappear inside the main annotat

« Jump to slideEach annotation provides a button, which ees students to jump
the slide the annotatiorefers to. The video will jump to théme indicated in th
timestamp fothe annotatiol

* Annotations featureg\ dropdown menu allows the student to:
I. View only personal annotatio
ii. View only public annotaons
iii. View both types of annotatio
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6  Smart Retailing (real world trial  4)

6.1 Brief description of use case

This scenario describ@ssmart retailing supply chafor electronic produc. In the scenario,
CONVERGENCEprovides users with a wide range of services amaatpns. The users a
beneficiaries are manufacturers, retailers, conssirmadother actors in tt supply chain.
Manufacturers makéheir productsavailable on CONVERGENCHEetailers dvertise the
products they sell; customesearchfor and compare products. Additional services impi
the customer shopping experience allowing themulosaibe to information on speci
products,receive notifications aboithe products and sales eveatsl immediatey look up
information on a product by scanning its barcc

This scenario involves tHellowing activities

1. Manufacturers

a. Create, storepublish and certifyproduct type VDIscontaining reliable
informationsuch athe name of the product and its tedahicharacteristic

b. Profit from new flexible mechanisms folelling products to authorize
retailers in a smart retailing supply ctr

2. Retailers
a. Subscribe t@roduct type VDI published by manufacture

b. Create and publish retail’ product type VDIs, augenting manufacturer
product type VDIswith information about retailgoromotions, special offer
sales, etc.

c. Enjoy improve( control over the products they sell abetter knowledge c
their customer

3. Consumers

a. Search and subscribe to products \

b. Receve notifications about updates on products VDIy havesubscribed to
c. Consultcertified,reliable information about products
d

. Use services to mane technical informatiorabout their produc, warranties,
information on repair services ¢

6.2 Bird's eye view of the deployment framework

The scenario involves the followi functionalities:
1. Manufacturer
i. Create/Store Manufacturer Product Type VDI (N-VDI)

ii. Publish MP™-VDI
iii. Un-publish MP1-VDI from the CONVERGENCElouc

2. Retailer
iv. ProcessMPT-VDI to Create/Store Retailer Product Type (-VDI)
v. Publish RP-VDI
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vi. ProcessMPT-VDI to Create/Store Retailer Product Instance -VDI)
vii. Publish RF-VDI
viii. Create/Store RI-D-VDI
iXx. Publish RF-D-VDI
X. Un-publish RP-VDI from the CONVERGENCEIouc
xi. Browse VD
3. Consumer
I. Subscribgo VDI
ii. Browse VD
4. User (Manufacturer/Retailer/Consun
xii. BrowseEvent Reports and generate stati:

The development team is currently discussing thssipdity of using annotations ifenhance
social relationships between manufacturretailers, and customers, elthis would require

an add
6.3
Oracle

6.4
6.4.1

itional Create Annotatic” VDI.

Technologies

Retail Environment
Linux x64 environments (serve
Programming language
o Java + PL/SQ
Oracle Retail Produci
o0 Retail Merchandising System (RN

= The databas will be customized so a&® associate VDIwith items
(products) and store the VL

0 Oracle Retail Point of Sale (POS): Server + C
o Oracle Retail Back Office and Central Oft
Oracle Forms Interfaces in Ja
o The interface will be custoned to includeCONVERGENC functionalities

Functional overview and C oMid interfaces

Creation and storage of VDI

A CONVERGENCEapplicationwill allow manufacturerso create a product VDI and store
in the CoNetThis involves the following steg

a. User Auhenticatiol
b. VDI Creation for produc
c. VDI Publication

6.4.1.1 Sequence of engines
Application elements Client Engines Server Engine:
Creation of VDI
Create Content PE Create Content F
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Content Registration

CONVERGENCE Tool

CONVERGENCE Tool

Description of resources

Describe Content PE

Describe Content F

Metadata T

CDS TE

Creation of License

Create License PE

CreateLicense PE

REL TE

Security TE

Insertion of Event Report Requ

Event Report T

VDI identification

CONVERGENCE Tool

CONVERGENCI Tool

VDI signature

Security TE

VDI packaging

MPEG-21 FF TE

VDI storage

Store Content PE

Table 6-1: Engine sequence for creation and storage of VDI

Figure 6-1lillustrates the workflov
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Create and store a VDI

Identify product Describe product .
@—P{ resource H resource Create license Insert ERR
[+ [+] [+ [+]
O4—{ Store VDI 4# Package VDI 4# Sign VDI H

[+] [+] [+]

Figure 6-1: Create and store VDI workflow

Identify VDI

[+]

6.4.2 Creation and injection of Publication VDI

Manufacturers and retailers want to infcother users about new produtischnical features,
support, etc.). To do thishey use a CONVERGENCIHEpplication to create and injea
Publication VDI intothe cloud An gopropriate peer in the cloud performs matches et
the Publication and outstanding subscriptions. Thiddse with the help of the Publish V
tool described in Publish VDThe procedure involves the following ste

1. Authenticate
2. Create & Inject Publication VDI with product’'s mdta, licenses and ER

6.4.2.1 Sequence of engines

Application elements Client Engines Server Engine:
User Authentication |[CONVERGENCE Tool CONVERGENCE Tool
Publish VDI CONVERGENCI Tool CONVERGENCI Tool

Table 6-2: Engine sequence for creation and injection of malilbn VDI workflow

6.4.3 Unpublish VDI

The user uses @ONVERGENCIE application to send an unpublish message requetite

appropriate peers in the clo for this purpose he uses the Unpublish \tool described in
Unpublish VDI. The toolevokes th Publication VDI.The procedure involves the followit
steps:

1. Authenticate
2. Browse Publication VDIs created by the LU
3. RevokedPublication VD
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SEVENTH FRAMEWORK
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6.4.3.1 Sequence of engines

Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool CONVERGENCE Tool
Unpublish VDI CONVERGENCE Tool CONVERGENCE Tool

Table 6-3 Engine sequence for unpublishing VDI application

6.4.4 Creation and injection of Subscription VDI

A user wants to baotified of new product typ: and uses EONVERGENCE application to
create and inject a Subscription VLAn gppropriate peer in the cloud perforra match
between thePublication and outstanding Subscriptions. Thiglase with the help of th
Subscriptiam to tool described iSubscription to VDI.
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The procedure involves the following ste

1. Authenticate
2. Create & Inject Subscription VDI with coitions on ProducVDIs metadat

6.4.4.1 Sequence of engines

Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool CONVERGENCE Tool
Subscription CONVERGENCE Tool CONVERGENCE Tool

Table 6-4: Enginesequence for creation and injection of subscriptién applicatior

6.4.5 Browse VDI

The user uses @ONVERGENCE application to browse VDIs and request cfor a specific
VDI and its componentd.his involves the following steg

1. Authenticate

2. Search for productsieetingdomain specific criteria (product characteristresailer
details, etc.)

3. Verify access rights to théDI and authorize access

4. Visualize product details

6.4.5.1 Sequence of engines
Application elements Client Engines Server Engine:
User Authentication CONVERGENCE Tool |CONVERGENCE Tool

Searching for Product

Search Content PE Search Content F

CDS

Metadata T

Match TE

Authenticating VDI of intere: CONVERGENCE tool CONVERGENCI tool

Browse VDI CONVERGENCE Tool CONVERGENCE Tool

Table 6-5: Engine sequence for browse VDI application
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Figure6-2 illustrates the application workflo

User searches fo Request Produc Check
Products VDI User license
[+]

> Report Error

< View Product VDI

Figure 6-2: Browse VDI application workflow

6.4.6 Browse Event Reports and generate statistics

The user uses theONVERGENCIE application to browse the ERkeshad received arto
request datéor the generation (statisticsThis involves the following ste:

1. User receives ER (notificatior
2. Browse ER Browse Event Repc)

3. Generate statisticahformatior— the statistics are generated on the server usie
ERs and the aggregated data are delivered fornqiegsm to the client

6.4.6.1 Sequence of engines
Application elements Client Engines Server Engine:
ER browsing
Request Event PE Requéstent Pt
Event Reporting T
Stats Board X X

Table 6-6 Engine sequence for browse event reports and-atengtatistic

Figure 6-3illustrates the workflov
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Browse Event Reports and generate statistics

Rec_e_lve_ER Browse ER Gen_erate ste_atlstlcal ‘
(notification) information

Figure 6-3: Browse event reports and generate statiworkflow

6.4.7 Summary of Engines

@

Technology type Technology S

Protocol Engines

Identify User

Authenticate User

Identify Content

Authenticate Content

X | X| X| X| X

Create Content

Store Content

Inject Content

Describe Content

Request Content

Create License

Process License

Store Event

XX | X[ X[ X| X| X| X| X| X| X| X| X

XX | X| X X| X

Request Event

Technology Engines

CDS

Metadata

REL

ER

X | X| X| X| X

Security

X | X| X| X| X

Overlay

Match X
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Event Report X

MPEG-21 FF X

Table 6-7: Summary of engines

6.5 GUI design

Different users (manufacturers, retailers and coress)will require differer GUI designs.
Manufacturers will require an application GUI thatilitates the creation and publication
VDIs for the products they release to the marketngtimers willneec an appropriate
application GUI to helghem to browse and subsci to VDIs. However, themost critical
design issues are those posed by the relPOS (Point-ofSale) applicatio, an application
that will be used for every si. The figures below illustratereliminary GUI designfor such
an application. Screenshots are basedOracle Retail Point-oBale software and we
extracted from the user guide document availon the Oracle website
(http://download.oracle.com/docs/cd/E12521 01/paihtservice/docset.htr).

When selling items to customers, sales agent begins with tf@ell Item Screen” where
the transactions begin and end. The screen alwayss all itemsinvolved in thecurrent
transactions.

Enter an item number.

Discount Ext Price

Sport Utility Stroller
6151 1 390.99
17 inch Color T T
11111 1 899.95

Serial #112456

Subtotal Discount Tax Qty Total

1,290.84 n.oo 749.81 2 1,370.45

129 Application Administrator Application Administrator
1252804 2:31 P Sell ltem Online

Deice i [ M J ORACLE'

Figure 6-4: Screenshot of shell item screen

At any time during the transacti, the customemyith the help of the sales ag, can identify
herself at the POS, so thsdte can bassociated with the product VDisr the products she
purchasing. To do thighe sales agent sele the “F7 Customer” button in the “Sell Ite
Screen” (shown abovegnd uses tf “Customer Options Screen” to find, add, edit oretke
customer information.The screen provides option to read thecustomer CoCard
(CONVERGENCE Smart Card)which contains her user VDIThe card identifies th
customer to the system.
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Enter a customer 1D to link to the
transaction or choose a customer option.

129 Application Administrator Application Administrator
122809 1:29 P Custarner Options Cnline

e =/

Figure 6-5: Screenshot of customer options screen

After the consumehas identified herse a“Customer Information Screershows available
customer informationFrom this moment ¢, the system knows thdentity of th¢ customer
involved in the saleProduct VDIs created at the POS wilclude this informatiot

Enter or edit customer information and choose an option.

Customer ID:  |04241133000001

Employee ID:
First Name: David *
Last Name: Stevens *

Address Line 1: 355 Arystreet Drive
Address Line 2:

City: Austin
State/Region: |Tgyas LI
Postal Code:  [77777 *
Country: LISA LI
Phone Type: Hamej
Telephone MNo.: |(512) 555-1225
E-mail:
Discount: Miohe ﬂ Pricing Group: Mone LI
.
Tax 1D: T
xRequired Fields | J
1249 Application Adrministrator Application Administrator
12rzamy 1:39 Phd Customer Information Online
N~ 220 7

F1 F12 3C
Help Cancel Undo

Figure 6-6: Screenshot of customer information system

The sales agent introduces tterial numbers of products soéd the POSTo do this, she
selects the desired item in “Sell ltem Screen” and pressése “F4 Item” button.The
system displaythe “Item Options Screerbelow.
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Choose an item option.

Discount Eit Price
17 inch Calor TV T

11111 1 894995
Serial #112466

128 Application Administrator Application Administrator
12129/09 710 MM ltermn Options Cnline

R D N R -

Figure6-7: Screenshot of items options screen

hdare

The sales agent pressbe “F8 Seril Number” button to accessdH'Enter Serial Numbe
Screen”, insertghe serial numbeiand clicks onthe “Enter Next” button.The system
associates theerial numbewwith the product. The serial number will be incldden the
product VDIcreated on completion of the si

Enter serial number

Serial Number: 1247775800 * _—

»Required Fields

124 Application Administrator Application Adrministrator
12730009 10:01 Ahd Serial Mumber Search Online

D UEI-:E;:;::I:I D RAC I_e .

Figure 6-8: Screenshot of enter serial number screen

On completion of the sal¢he system creates necessary produdtDls including relevant
consumend serial number information and generates ectronicreceiptincluding the IDs

D7.1Tools and Sample Applicatic Plans and Vision Page 89 085



-e@@nvergence

of each VDI. From this moment on, the customer W&l able to access the informa
through theCONVERGENCEI cloud.
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7  Integration of middleware engines with applications

CoMid will expose a Javhased AP Applications will be abldo access the middleware
two ways: either bynaking a web service call to an elementary serorcen aggregation «
elementary services (which then automatically tla#l corresponding protocol engines
handle the request) or byaking a diect call to technology engines or an orchestratib
technology engines.

Web service calls ardesigned to provide interoperability between dédferplatforms ani
programming languagesnd work in many different environments. By cont, a call to a
technology engine/orchestratis less simple.lf the developer is working with Java
application, she can use tA®I provided by CoMid. However, browser based aggtlors
can be developed hysing various frameworksJavaScript, Flash, ASF$P/JSF, etc.). Th
means that there is noganeral valicway for such an application tall a Java method. To
circumvent this issuethe development team has develojan HTTP Prox that receives
HTTP requests to technology en¢s and interprets them to locavh calls.Interpretation is
performed by aava applicatiorsupplied as a plugin fahe browser applicatic. The proxy
triggers the applicatioon each request to engine.

Figure7-1 depicts the abstract architectifor this scheme. From tHeyure, we see that Java-
based and Web Browser based applications can make service callsto the protocol
engines without help from the middlewarAs far as concerndechnology Engines
standalone Java applicatormake direct calls the middleware;HTTP requests fro
Browser applications gthrough the prox, which calls a localava application tccall the
middleware.

CONVERGENCE] I [ CONVERGENCE
— | —

Application Application

(Browser) J ‘ Proxy H L (Java)
Direct
WS Call
Call
Protocol Engines Technology Engines
(Java + Web Services) (Java)

Figure 7-1: Applications access to CoMid

Figure 7-2 shows a more elaborate scherof the architecturefor a Browser-based
application. Wherthe browser requests the application from the rensetrver (applicatio
server) it also fetches @ugin, whicl is installed in the local proxy. Thaugin contains the
part of the middleware that needs to be executedearclient (i.e the technology engines a
any orchestrations) and the mappings between thePH€quests and the methods that n
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the calls to the technology engines. These mappargsstored in a configuration fi
maintained by the HTTP pro»

Web Browser
REQUESTl
[ CALL MAPPED |
HTTP PLUGIN APP
—

Proxy [ |

Plugin Application

CHECK LOCAL CALL
MAPPING
a . J -
Plugin CoMid
Configuration Technology Engines
a

Figure 7-2: Applications access to CoMid

Consider the following example: the Browser makesall to an application server a
fetches the browser application along with the murhtion file. The configuration fileis
storedlocally in the proxy. This allows the protto check for mapping®hen it receives a
application request. When the user subran HTTP form, the HTTP POST request gt
through the proxy, which checks whettthe plugin configuration filor the application
contains the URI for the action. If it doethe request parameters are passed to the m
defined in the configuration filewhich makes the local call to the middleware enginenot,
the proxy forwards the regst to the application serv

Since each application may require a differentains¢ of the middleware, the proholds a
separateCoMid part for each application, which fetched on the first local call; when t
proxy tries to call a method definey the plugin for the first timehe plugir returns the URI
that the proxy should use to fetch the necessatypthe middlewart

Putting everything togetherCONVERGENCE will support the following forms of
communication between applications and midare:

1. Application—> Protocol Engine
A. Web Service ce

(The applicationcan be developed in any framark that supports we
services)

2. Standalone Java Applicati> Technology Engine:
A. Local java call

(The application has to be developed in ; the client caries the part of the
middleware thaprovides the technology engsesed by the applicatic
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3. Web Application> Technology Engint

(In this case, we considel three-componentommunication schema that incluc
three components: a user terminal (equipped witiVeb Browser), a Ja-based
application server and the middleware sel)

A. The terminal isnota CONVERGENCHKpeer (i.e. it does not include a part
the middleware) anthe role of the CONVERGENCElient is performed by
the application servelln this case, it is the applicatiossrverthat parses user
requests from the Web Browser amakesthe local calls to the technolo
engines (just like any other Java applicai.

B. The terminal is {CONVERGENCE peer (i.e. it does orcdr include a part of
the middleware) anplays the role of th€ ONVERGENCE client (this does
not exclude thepossibility that an application serveould also play the san
role). In this case,he HTTP proxy igesponsible for receiving requests fr
the Web Browser and, using the web applicationipl{g java application’to
makethe local calls to the technology engit

For the firstphase of the tria, CONVERGENCEwiIll support communicatic methods 1, 2
and 3A, as depicted ifrigure 7-3, which is extracted froma preliminary version
deliverable D.8.1.

Terminal Server
R H'I;TP
l: 2
Browser-based _— S
Terminal : Application Middleware :
—— t Server 1 Server b
— (Converg;ance ] J (Convergence |
1 peer ' t
WP7 (LMU) E - peer)
\ ), 1
5 We7 ] WP6
\ !

/Convergence-enabled _ ,5
Terminal / ' /

(Convergence peer)
SOAP

WP7
\(WiPRO,ALINARI,LMU)

Figure 7-3: Phase 1 Trials Terminal and Server Relationship
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8 Summary — Conclusions

8.1 Overview

In this deliverable, wadescrib: the implementation framework for the CONVERGEN
project, startingrom the fouruser scenariothat will be implemented in the trii. We begin
by describing a set of ttwrequired by all the scenarios and go on to des@dditional tool:
meeting specific needs. In each caseprovide a walkthough of the scenario, ident a list
of engines supporting itseedsand provide BPMN diagram# what follows we summariz
our main results.

8.2 CONVERGENCE Tools

We have identified the following to¢, required by all scenarios:

0 User Registratic
Content Registratic
Publish VDI
Unpublish VDI
Revoke VDI
Subscription to VC
Browse Event Repo
o Create Annotation VL

We observethat this is not necessarily an exhaustive list #rad additional tools may
identified during the implementation phe

O O 0O 0O 0o

8.3 Analysis of use cases: engines, applications and to ols

We have analyzed use cases from ar-user and anpgplications viewpoint ed used the
analysis to definan implementatin framework that is compliant with existing staraaanc
can possibly extend them. As part of this work,hage identified the applications needec
support the use cases and the engines needed fmrsugch applicationover the
CONVERGENCE middleware and netwo. This approach allows maximum-use of
CONVERGENCE toolsand minimizes the design effort requi.

8.4 Moving towards integration

To speed up integrationye have selected the technologies that \be used in the
implementation phase and created a unified apprtmbtlandling Javistanc-alone and web-
based applicationdn this approach, loc calls to technology engines by Brow-based
applicatiors will be handled byan HTTP Proxy, which will be sponsible for receivin

HTTP requests to enginesd interpreting them to local java callnterpretation will b

performed by a javaapplication, whic takes the form of a plugr for the browser
application, which the proxyiggers every time ireceives aequest to an engir
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