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1 Introduction

The purpose of this document is to help gathering requirements for Advanced IPTV Terminal (AIT) that are now collected in [2] and to test the suitability and completeness of the AIT Elementary Services identified in [2] by using representative use cases and testing them using these Services.

Use cases are organised as follows:

1. Use case description
2. Users involved

3. Walkthrough

4. Comments (if any).
2 List of Elementary Services

For ease of reference the list of Elementary Services identified in [2] is provided below:
	Elementary Service
	Description

	Authenticate 
Content 
	Allowing Users to confirm the identity of a Content item in an AIT value chain

	Deliver Content
	Allowing Users to transfer Content between Users of an AIT value chain

	Describe Content
	Allowing Users to associate metadata to Content in an AIT value chain

	Identify Content
	Allowing Users to assign Identifiers to Content in an AIT value chain

	Interact with Content
	Allowing Users to trigger an action within an AIT value chain through Content presented

	Package Content
	Allowing Users to make Content ready for delivery

	Post Content
	Allowing Users to let other Users access their Content

	Present Content
	Allowing Users to experience Content

	Process Content
	Allowing Users in an AIT value chain to perform operations on Content

	Store Content
	Allowing Users to save Content for later use

	Verify Content
	Allowing Users to check the integrity of Content

	Authenticate Contract
	Allowing Users to confirm the identity and signers of a Contract in an AIT value chain

	Check With Contract
	Allowing Users to verify if a usage request matches with the content (e.g., obligations, prohibitions) expressed in a Contract

	Create Contract
	Allowing Users to generate a Contract in an AIT value chain

	Deliver Contract
	Allowing Users to transfer Contract between Users of an AIT value chain

	Identify Contract
	Allowing Users to assign Identifiers to Contract in an AIT value chain

	Negotiate Contract
	Allowing Users of an AIT value chain to achieve an agreement on the terms and conditions of use e.g., obligations and prohibitions, with respect to a Content item, a Device or a Service

	Post Contract
	Allowing Users to let other Users access their Contract

	Present Contract
	Allowing Users to understand Contract

	Process Contract
	Allowing Users to change the content of a Contract

	Request 
	Allowing Users to request for a Contract in an AIT value chain

	Revoke Contract
	Allowing Users to discontinue the validity of a Contract

	Store Contract
	Allowing Users to save Contract for later use

	Verify Contract
	Allowing Users to check the integrity of a Contract in an AIT value chain

	Authenticate Device
	Allowing Users to confirm the identity of a Device

	Authorise Device
	Allowing Users to obtain authorization of some usage(s) by a Device

	Deliver Device
	Allowing Users to transfer a Device between Users of an AIT value chain

	Describe Device
	Allowing Users to associate metadata to Devices of an AIT value chain

	Identify Device
	Allowing Users to assign a unique Identifier to Devices of an AIT value chain

	Install Device
	Allowing Users to install a Device

	Interact With Device
	Allowing Users to trigger an action within an AIT value chain through Device presented

	Process Device
	Allowing Users in an AIT value chain to perform operations on Device

	Request Device
	Allowing Users to request for a Device in an AIT value chai

	Revoke Device
	Allowing Users to discontinue the validity of a Device

	Uninstall Device
	Allowing Users to unstall a Device

	Verify Device
	Allowing Users to check the integrity of a Device

	Report Event
	Allowing Users to report an Event that has occurred in an AIT value chain

	Request Event
	Allowing Users to request the creation of an Event Report for one or more Events that have occurred or are to occur

	Authenticate Group
	Allowing Users to confirm the identity of a Group

	Create Group
	Allowing Users to create groups of entities such as Users, Device, Contents, Groups or Services, in an AIT value chain

	Describe Group
	Allowing Users to associate metadata to a Group in an AIT value chain 

	Identify Group
	Allowing Users to assign unique Identifiers to Groups of an AIT value chain 

	Process Group
	Allowing Users to change the attributes of a Group

	Authenticate Licence
	Allowing Users to confirm the identity and issuance of a Licence in an AIT value chain

	Check With Licence
	Allowing Users to obtain authorization of a usage request according to Rights expressed in a Licence

	Create Licence
	Allowing Users to generate a Licence in an AIT value chain

	Deliver Licence
	Allowing Users to transfer a Licence between Users of an AIT value chain

	Identify Licence
	Allowing Users to assign Identifiers to Licence in an AIT value chain

	Negotiate Licence
	Allowing Users to achieve an agreement on the terms and conditions of use e.g., rights and conditions, of a Content item, or a Service

	Post Licence
	Allowing Users to let other Users access their Licence, e.g., by putting URIs in a web page

	Present Licence
	Allowing Users to understand Licence

	Process
	Allowing Users to change the content of a Licence

	Request Licence
	Allowing Users to request a Licence in an AIT value chain

	Revoke Licence
	Allowing Users to discontinue the validity of a Licence

	Store Licence
	Allowing Users to save Licence for later use

	Verify Licence
	Allowing Users to check the integrity of a Licence in an AIT value chain

	Authenticate Service
	Allowing Users to confirm the identity of a Service

	Describe Service
	Allowing Users to associate metadata to Services of an AIT value chain

	Identify Service
	Allowing Users to assign Identifiers to Services of an AIT value chain

	Post Service
	Allowing Users to let other Users access a Service

	Process Service
	Allowing Users to change the scope and configuration of an Elementary Service or compose an Aggregated Service

	Authenticate User
	Allowing Users to Authenticate Users in an AIT value chain

	Authorise User
	Allowing Users to obtain authorization of some usage(s) by the User

	Describe User
	Allowing Users to Describe Users of an AIT value chain

	Identify User
	Allowing Users to assign unique Identifiers to Users in an AIT value chain

	Search Entity
	Allowing Users to locate Entities such as User, Service, Contract, Licence, Content, Device and Group, in an AIT value chain satisfying some criteria

	Transact Entity
	Allowing Users to interface with Payment and Cashing systems with regard to Entities such as Service, Contract, Licence, Content, Device and Group


The Transact Entity Service includes a protocol with the following collection of messages (message names are provisional)
	
	Request Transact Entity Protocol
	By
	To
	Upon receipt of

	1
	PurchaseRequest
	Buyer 
	Seller
	(wishing to acquire a Licence)

	2
	CashOrder
	Seller 
	CSP
	PurchaseRequest

	3
	PaymentOrder
	Buyer 
	PSP
	CashOrder

	4
	PaymentExecuted
	CSP 
	Seller
	Payment

	5
	PurchaseResponse
	Seller 
	Buyer
	PaymentExecuted

	6
	LicenceRequest
	Buyer
	3rd Party
	PurchaseResponse

	7
	PaymentConfirmationRequest
	3rd Party
	Seller
	LicenceRequest

	8
	PaymentConfirmationResponse
	Seller 
	3rd Party
	PaymentConfirmationRequest

	9
	LicenceRequestResponse
	3rd Party
	Buyer
	PaymentConfirmationResponse

	11
	OpenPaymentOrder
	Buyer
	PSP
	(instead of PaymentOrder)

	12
	OpenPaymentOrderExecuted
	
	
	(instead of PaymentExecuted)

	13
	ClosePaymentOrder
	Buyer
	PSP
	(to discontinue payment)


3 Use Case #1: Selling music on the web

3.1 Use case description
Music performer Mimmo posts Digital Items (DI) containing his performed music on a web site provided by Stefano. Leonardo visits Mimmo’s web site, selects a song and agrees to buy rights to it as indicated. Mimmo requests his Cashing Service Provider (CSP) to issue an order to cash. This eventually reaches Leonardo who instructs his Payment Service Provider (PSP) to pay Mimmo. Mimmo requests Roberto, a licence provider, to make a licence for Leonardo and acknowledges to Leonardo that he has been paid so that Leonardo can download the DI. Upon opening the DI, Leonardo is sent to Stefano’s web site to get a licence for the selected song. Stefano checks with Mimmo that it is OK for him to give the licence to Leonardo. Upon confirmation that this is the case Leonardo can download the licence and play the song.
3.2 Users

Here is the list of users involved:
	User
	User type
	What it does

	Mimmo
	Aggregated SP
	Provides to himself the services of 

1. Identify User

2. Describe User

3. Identify Content

4. Describe Content

Consumes the service of

1. Transact Content

	Stefano
	Aggregated SP
	Provides the services of 

1. Post Content

2. Package Content

3. Deliver Content

	Roberto
	Elementary SP
	Provides the service of 
1. Create Licence

	Enzo
	Elementary SP
	Provides the service of 

1. Identify Content

	Leonardo
	End User
	Consumes the services of

1. Transact Content

2. Deliver Content

3. Present Content

	CSP
	Elementary SP
	Provides the services of 

1. Transact Content

	PSP
	Elementary SP
	Provides the services of 

1. Transact Content


3.3 Walkthrough
Here is a possible walkthrough:

	By
	To
	Action

	Mimmo
	
	(makes a DI of a song)

	
	Enzo
	Requests song identification

	Enzo
	Mimmo
	Issues song identifier

	Mimmo
	
	Describes song

	
	Roberto
	Requests template Licence

	Roberto
	
	Creates template Licence

	
	Stefano
	Requests delivery of template Licence to Mimmo

	Stefano
	Mimmo
	Delivers template Licence to Mimmo

	Mimmo
	Enzo
	Request DI identification

	Enzo
	Mimmo
	Issues DI identifier

	Mimmo
	Stefano
	Requests storage of DI including song

	Mimmo
	Stefano
	Requests posting of DI

	Leonardo
	Mimmo
	Browses web site

	Leonardo
	Mimmo
	Selects a DI

	Mimmo
	Stefano
	Requests delivery of DI

	Stefano
	Leonardo
	Delivers DI

	Leonardo
	
	Presents DI

	
	Mimmo
	Accepts licence terms and conditions (=issues a request to purchase)

	Mimmo
	CSP
	Issues an order to cash

	CSP
	PSP
	Passes on the order to cash

	PSP
	Leonardo
	Passes on the order to cash

	Leonardo
	PSP
	Issues an order to pay

	PSP
	CSP
	Pays as ordered

	CSP
	Mimmo
	Notifies Leonardo’s payment

	Mimmo
	
	(makes DI of song for Leonardo)

	
	Roberto
	Requests creation of licence for Leonardo

	Roberto
	
	Creates Licence

	Mimmo
	Enzo
	Requests DI identification

	Enzo
	Mimmo
	Issues DI identifier

	Mimmo
	Stefano
	Requests storage of DI including song

	Stefano
	
	Stores DI including song

	Mimmo
	Stefano
	Requests packaging of DI

	Stefano
	
	Packages DI

	Mimmo
	Leonardo
	Acknowledges receipt of payment

	Leonardo
	Stefano
	Requests packaged DI

	Stefano
	
	Delivers packaged DI

	Leonardo
	
	Presents packaged DI

	Leonardo
	Roberto
	Requests licence

	Roberto
	Mimmo
	Requests confirmation of payment

	Mimmo
	Roberto
	Confirms payment

	Stefano
	Leonardo
	Delivers licence to Leonardo

	Leonardo
	
	Presents packaged DI (continues above)


Figure 1 shows a pictorial version of the walkthrough. Letters indicate steps outside the current scope of standardisation. Numbers indicate the possible names of transact protocols.
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Figure 1 – Sequence diagram of the “selling music on the web” use case
4 Use Case #2: Buying Ad Space in Video Streaming Services 

4.1 Use case description
NewAd is an agency advertising on the web. It wishes to advertise on NewSP, an on-demand video service provider.

NewAd negotiates with NewSP a service agreement concerning the placement of its ads in NewSP content. As NewAd does not want to be involved in the payment process every time this is required (e.g. when an impression occurs), it instructs its Payment Service Provider (PSP) to pay NewSP every time this makes an order to cash with the appropriate code until NewAd decides to revoke its instructions (e.g. when the validity of the service agreement expires or the money allocated to the campaign has been spent). 
4.2 Users

Here is the list of users involved:
	User
	User type
	What it does

	Negotiate Service
	Elementary SP
	Provides the services of 

1. Negotiate Licence

	NewAd
	
	Provides (to itself) the services of 

1. Create Licence

2. Identify Content

3. Describe Content

4. Package Content

Consumes the services of

1. Negotiate Licence

2. Transact Content

	NewSP
	Aggregated SP
	Provides the services of 

1. Store Content 

2. Process Content 

3. Create Licence

4. Identify Content

5. Create Content

	CSP
	Elementary SP
	Provides the services of 

1. Transact Content

	PSP
	Elementary SP
	Provides the services of 

1. Transact Content

	Telco
	Elementary SP
	Provides the services of 

1. Deliver Content

	End User
	End User
	Consumes the services of 

1. Present Content


4.3 Walkthrough 
Here is a possible walkthrough:

	By
	To
	Action

	NewAd
	NewSP
	Negotiates access to NewSP services

	
	NewSP
	Agrees to terms and conditions (=issues a request to purchase)

	NewSP
	CSP
	Issues an order to cash 

	CSP
	PSP
	Forwards order to cash

	PSP
	NewAd
	Forwards order to cash

	NewAd
	PSP
	Issues an open order to pay NewSP

	PSP
	CSP
	Notifies that an open order to pay NewSP has been received from NewAd

	CSP
	NewSP
	Notifies that an open order to pay NewSP has been received from NewAd

	NewSP
	NewAd
	Creates licence to access service with agreed terms and conditions

	
	
	Sends a response to “request to purchase”

	NewAd
	NewSP
	Accesses licence

	NewAd
	Telco
	Delivers Ad

	Telco
	NewSP
	Delivers Ad

	NewSP
	
	Stores Ad

	End User
	NewSP
	Selects video

	NewSP
	
	Concatenates NewAd’s ad to NewSP’s video

	NewSP
	
	Packages Content

	
	Telco
	Streams concatenated video

	Telco
	End User
	Delivers concatenated video

	End User
	
	Presents concatenated video

	End User
	NewSP
	Generates event (impression, action etc.)

	NewSP
	CSP
	Sends a request for payment to PSP

	CSP
	PSP
	Forwards a request for payment

	PSP
	CSP
	Pays

	
	NewAd
	Notifies that NewSP has been paid

	CSP
	NewSP
	Notifies NewSP that NewAd’s payment has been received

	NewAd
	PSP
	(e.g. because engaged money has been spent) instructs to stop paying


Figure 2 depicts the sequence of steps of the use case.
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Figure 2 – Sequence diagram of the “NewSP streams NewAd’s ads” B2B use case
5 Use Case #3: User-centred TV programming with Advertisements
5.1 Use case description
SelfTV is a video service provider offering ad-supported video services specifically designed to match the taste of end users. It provides context-based advertisements based on contents, mood/emotion of the contents and user profile. The keywords are extracted from the script or the closed caption of the content to be matched with the ad keywords.
The Users involved in this use case are:
a. Provides User Identification services to Users of the SelfTV ecosystem
2. Manage Content

a. Offers support to create Digital Item and their elements (metadata, licences etc.)

3. Negotiate Licence
a. Offers support to Creators/advertisers to grant rights to their content to SelfTV

4. Creators and advertisers
a. Upload their infotainment/advertisement videos to the SelfTV server
5. Mikko
a. Subscribe to SelfTV as End User

b. Provides a description of himself that is good enough for the level of personal video/ad he is seeking

c. Runs his own profile application

6. Ulla

a. Subscribes to SelfTV as End User

b. Provides a description of herself that is good enough for the level of personal video/ad she is seeking

7. SelfTV
a. Constantly updates the user description using an application that leverages on the profile of subscribers that agree to it. The application may be managed by SelfTV (in the case of Ulla) or by the subscriber (in the case of Mikko, who has full control of his profile)
b. Uses its internal logic to combine infotainment and advertisement information with user descriptions in such a way that SelfTV subscribers get infotainment videos embedded with ads dealing with products and services that are likely to be of subscribers’ interest
c. Sharpens its capability to satisfy users’ preferences by managing user communities through which creates “group profiles” based on user groups that share personal features and usage history.
8. Transact Entity
a. Supports transactions between Users of the SelfTV ecosystem
9. Deliver Content
a. Provides content delivery services
5.2 Users

Here is the list of Users involved:

	User
	User type
	Description

	Identify User
	Elementary SP
	Provides the services of 

1. User identification

Identification of the following SPs is not part of the walkthrough:

1. Manage Content

2. Negotiate Content

3. Transact Entity

4. SelfTV

	Manage Content
	Aggregated SP
	Provides the services of 

1. Create DI, including

a. Identify Content 

b. Describe Content 

c. Create Licence templates
d. Create User-specific Licences 
e. Create Event

2. Store Content
3. Post Content
4. Deliver Content

	Negotiate Licence
	Elementary SP
	Provides the services of 

1. Negotiate Licence

	Transact Content
	Elementary SP
	Provides the services of

1. Payment/cashing

	Creator
	User
	Consumes the services of

1. Identify User
2. Transact Content
3. Manage Content to create DIs
4. Negotiate Content 

	Advertiser
	User
	Consumes the services of

1. Identify User

2. Transact Content

3. Manage Content to create Dis

4. Negotiate Content

	SelfTV
	Aggregated SP
	Gets rights to Content from Creator/Advertiser

Consumes the services of

1. Transact Content
Provides the services of

1. Store Content

2. Describe Users

3. Create Group
4. Process Content (infotainment and advertisement) to match Users’ taste (e.g. usage history, group membership etc.)

5. Package Content

6. Deliver Content

	Mikko
	End User
	Registers with Identify User SP

Subscribes to SelfTV
Selects and plays SelfTV content 
Provides the services of

1. User Description (to himself)

	Ulla
	End User
	Registers with Identify User SP

Subscribes to SelfTV

Selects and plays SelfTV content


5.3 Walkthrough
This is a possible walkthrough:
	By
	To
	Action

	Creator
	Negotiate Licence
	Negotiates access to Manage Content services

	Manage Content
	Negotiate Licence
	Agrees to terms and conditions

	
	Negotiate Licence
	Agrees to terms and conditions

	Manage Content
	Transact Content
	Issues an order to cash 

	Transact Content
	Creator
	Forwards order to cash

	Creator
	Transact Content
	Issues an open order to pay Manage Content

	Transact Content
	Manage Content
	Notifies receipt of open order to pay

	Manage Content
	
	Creates licence to access service

	
	Creator
	Sends a response to “request to purchase”

	Creator
	Manage Content
	Accesses service licence

	
	Manage Content
	(Make DI of infotainment Content)

	
	Manage Content
	Identifies Content

	
	Manage Content
	Describes Content

	
	Manage Content
	Create Licence template containing 

1. allowed infotainment/advertisement associations

2. mash-up possibilities

3. cashing conditions 

	
	Manage Content
	Creates Event

	
	
	(end of Make DI of infotainment Content)

	
	Manage Content
	Stores Content

	
	Manage Content
	Posts Content

	
	Transact Content
	Issues PaymentOrder for Manage Content

	Advertiser
	
	Ditto as for Creator

	SelfTV
	Creator
	Visits web page

	
	Negotiate Licence
	Negotiates right to use infotainment content 

	Creator
	Negotiate Licence
	Agrees to terms and conditions

	SelfTV
	Negotiate Licence
	Agrees to terms and conditions

	Creator
	Transact Content
	Issues order to cash 

	Transact Content
	SelfTV
	Forwards order to cash

	SelfTV
	Transact Content
	Issues open order to pay Creator

	Transact Content
	Creator
	Notifies SelfTV’s open order to pay 

	Creator
	Manage Content
	Requests creation of licence 

	Manage Content
	
	Creates licence

	Creator
	Manage Content
	(Make new DI of selected infotainment content)

	
	Manage Content
	Requests delivery of DI to SelfTV

	Manage Content
	SelfTV
	Delivers DI

	SelfTV
	
	(ditto to acquire rights to use Advertiser’s content.

Advertiser issues open order to pay SelfTV)

	Mikko
	SelfTV
	Browses web site

	
	SelfTV
	Selects content

	SelfTV
	Mikko
	Requests profile

	
	
	Identifies best infotainment/advertisement association 

	
	
	Adapts infotainment and advertisement

	
	
	Makes a DI of the adaptation

	
	Mikko
	Streams DI

	Mikko
	
	Presents DI

	
	
	Creates Report

	Creator
	Transact Content
	Issues order to cash

	Transact Content
	SelfTV
	Forwards order to cash

	SelfTV
	Transact Content
	Issues order to pay

	Transact Content
	
	Pays Creator

	SelfTV
	Transact Content
	Issues order to cash

	Transact Content
	Advertiser
	Forwards order to cash

	Advertiser
	Transact Content
	Issues order to pay

	Transact Content
	
	Pays SelfTV

	Ulla
	
	(ditto as for Mikko. SelfTV does not request profile)


A pictorial walkthrough is given in Figure 3.
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Figure 3 – Pictorial representation of the User-centred programming walkthrough
6 Use Case #4: Professional content mash-up 
6.1 Use case description
Leonardo, who is attending a string of boring standardisation meetings in Florence, would like to relax and go to a concert at night. He visits the web page of Mimmo, a service provider who assembles information matching the tastes of the visitors to his web site.
To provide an optimal match Mimmo uses two sources of information about Leonardo:

1. Paolo, a service provider who collects preferences and purchasing habits of those subscribed to his services
2. Stefano, a mobile telecommunication operator who knows the physical location of his subscribers
To assemble the information to be displayed to Leonardo Mimmo uses two sources:
1. Silvio, a provider of infotainment and advertisement content
2. Enzo, a provider of musical event information and artist descriptions.
Mimmo has an agreement with Gianluca, an e-ticket provider, so that Leonardo can have a single access point for his concert needs. 

Mimmo pays Renato, Stefano and Enzo and is paid by Silvio for the information he receives. He is also paid by Renato, who sells reports on localised consumer trends to fashion groups, for the specific choices made by Leonardo and by Gianluca for intermediating the sale of the e-ticket to the concert selected by Leonardo.
6.2 Users
Here is the list of Users involved:

	User
	Type
	Description

	Corrado
	Elementary SP
	Provides service of

1. Payment/cashing

	Mimmo
	Aggregated SP
	Gets descriptions of users accessing his web site

Get rights to infotainment and advertisement resources

1. General infotainment and advertisement resources

2. Free up-to-date categorised (genre, price, etc.) lists of events (live concerts, musicals, etc.) for all major cities in Italy
3. In-depth information on artists
Posts the said resources online

Sells information about user actions on his web site

Intermediates the sale of e-tickets

	Silvio
	Aggregated SP
	Get rights to advertisement and infotainment resources from other Creators (not explicit in this use case)

Processes advertisement and infotainment resources (not explicit in this use case)
Grants rights to the said processed advertisement and infotainment resources

	Leonardo
	EndUser
	Consumes services of

1. Stefano (Describe User - location)
2. Paolo  (Describe User)
3. Mimmo

	Paolo
	Aggregated SP
	Provides services of

1. Identify User
2. Describe User (preferences and purchasing habits)

	Stefano
	Aggregated SP
	Provides services of

1. Deliver Content

2. Describ User (physical location)

	Renato
	Elementary SP
	Gets localised and anonymised behavioural information
Processes informatio

Sells reports on localised consumer trends to fashion groups

	Enzo
	Aggregated SP
	Provides infotainment resources (e.g. musical event lists, artist profiles etc.)

	Gianluca
	Elementary SP
	Sells tickets to events


6.3 Walkthrough
To simplify the mechanics of the walkthrough it is assumed that a standing business relationship exists between Mimmo Silvio, Paolo, Stefano, Renato and Enzo and that an OpenPaymentOrder is already in place when required.
A possible walkthrough is:
	By
	To
	Action

	Leonardo
	Mimmo
	Visits web site

	
	Mimmo
	Selects service

	Mimmo
	Paolo
	Gets Leonardo’s description re: musical tastes, average spending habits etc.

	Paolo
	Corrado
	Issues order to cash

	Mimmo
	Corrado
	Pays Paolo

	
	Stefano
	Gets Leonardo’s description re: physical location

	Stefano
	Corrado
	Issues order to cash

	Mimmo
	Corrado
	Pays Stefano

	
	Silvio
	Searches Descriptions of infotainment and ads suitable to Leonardo

	
	Silvio
	Gets infotainment and ads

	Mimmo
	Corrado
	Issues order to cash

	Silvio
	Corrado
	Pays Mimmo

	Mimmo
	Enzo
	Searches Descriptions of artist profiles, scheduled events etc.

	
	
	Gets artist profiles, scheduled events etc.

	Enzo
	Corrado
	Issues order to cash

	Mimmo
	Corrado
	Pays Enzo 

	
	
	Posts combined information to Leonardo

	Leonardo
	Gianluca
	Purchases e-voucher of event of his interest using ticketing shop widget 

	Gianluca
	Corrado
	Issues order to cash

	Corrado
	Leonardo
	Forwards order to cash

	Leonardo
	Corrado
	Issues order to pay

	Corrado
	Gianluca
	Notifies Leonardo’s payment

	Mimmo
	Corrado
	Issues order to cash

	Corrado
	Gianluca
	Forwards order to cash

	Gianluca
	Corrado
	Issues order to pay

	Mimmo
	Renato
	Delivers localised and anonymised behavioral information

	Mimmo
	Corrado
	Issues CashOrder

	Renato
	Corrado
	Pays Mimmo


A pictorial walkthrough is depicted in Figure 4.
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Figure 4 – Pictorial representation of professional content mash-up walkthrough

Nota Bene: Figure 4 does not consider authentication issues as they are pervasive. Adding this would unduly complicate the figure.

6.4 Comments

Leonardo buys a local content from Mimmo; the content is a mash-up which includes information from other sources: Stefano and Paolo provide context information, Enzo supplies complementary information; Silvio, Renato and Gianluca sponsor the transaction.

Contributed information can be visible in the mash-up or invisible, being at the backend level. Cash contribution to the transaction can be either positive (pays), null (free) or negative (charges), based on the nature of the information provided by each actor.

	User
	Role
	Contribution

	Stefano
	A supplier of backend information
	Negative

	Paolo
	A supplier of backend information 
	Null

	Enzo
	A supplier of content to be mashed-up (artist profiles)
	Negative

	Silvio
	A supplier of content to be mashed-up (advertising)
	Positive

	Renato
	A user of backend information (statistics)
	Positive 

	Gianluca
	A supplier of a service to be mashed-up (ticketing)
	Positive


7 Use Case #5: IPTV Content Marketplace
7.1 Use case description

The scenario concerns an IPTV marketplace (IPTV-MP) populated by the Users and Service Providers depicted in Figure 5:
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Figure 5 – The IPTV marketplace scenario
7.2 Users

Here is the list of Users involved:

	Users
	What they do

	Creators
	Entrust their videos to Syndicators

	
	Browse  statistics of events related to their videos collected by EventMonitors

	Syndicators
	Acquire rights to post Creators’ videos to WebTVs

	
	Post videos to WebTVs

	
	License videos to WebTVs for distribution to End Users

	WebTVs
	Acquire rights from Syndicators to distribute videos to End Users

	
	Post videos to End Users

	
	Stream videos to End Users

	End Users
	Browse WebTVs’ web sites or an EPG application at their terminals

	
	Pay and watch videos

	
	Send Event Reports to EventMonitors

	EventMonitors
	Receive Event Reports

	
	Make event report statistics available to Creators

	WebBanks
	Handle transactions between IPTV-MP Users
1. Creators pay Syndicators for posting their videos to WebTVs

2. End Users pay WebTVs as per licence issued by WebTVs to End Users

3. WebTVs pay Syndicators as per licence issued by Syndicators to WebTVs

4. Syndicators pay Creators as per licence issued by Creators


7.3 Walkthrough

A possible walkthrough is:
	By
	To
	Action

	Creator
	Syndicator
	Agrees to terms and conditions of service, namely 

1. Payment of a fixed sum by Creator to have video posted to WebTVs

2. Remuneration to Creator (e.g. % of Syndicator’s revenues related to video)

	Syndicator
	WebBank
	Issues order to cash

	WebBank
	Creator
	Forwards order to cash

	Creator
	WebBank
	Issues order to pay Syndicator until notified to do otherwise

	
	Syndicator
	Opens a Content Creation application provided by Syndicator

	
	
	(Makes Digital Item for Syndicator (DI(Cre))) 

	
	Syndicator
	Identifies Resource

	
	Syndicator
	Describes Resource

	
	Syndicator
	Makes licence to Syndicator (Licence(Syn)) with

1. Grant to re-issue Licence

2. Conditions for re-issuing

3. Conditions of remuneration 

	
	Syndicator
	Adds Event Report Request to DI(Cre)

	
	Syndicator
	Identifies DI(Cre)

	Syndicator
	WebBank
	Issues order to cash

	WebBank
	Creator
	Pays as requested

	Syndicator
	
	Stores DI(Cre) including Resource

	
	
	(Makes Syndicator’s Digital Item DI(Syn))

	
	
	Generates Key sequence (KS) to encrypt Creator’s Resource

	
	
	Encrypts Resource using KS

	
	
	Identifies encrypted Resource

	
	
	Adapts Resource description in DI(Cre) to DI(Syn)

	
	
	Makes licence template Licence(Syn) with
1. Property Possessor reference

2. Grant to re-issue Licence

3. Conditions for re-issuing

4. Conditions of remuneration (e.g. % of WebTV’s revenues associated to Resource)

	
	
	Stores DI(Syn)

	
	
	Posts DI(Syn)

	WebTV
	Syndicator
	Visits web site

	
	Syndicator
	Opens Property Possessor application provided by Syndicator

	Syndicator
	
	Creates Property Possessor Licence

	
	WebTV
	Delivers Property Possessor Licence

	WebTV
	
	Selects DI(Syn)

	Syndicator
	
	(Makes WebTV’s Digital Item DI(Wtv) 

	
	
	Generates master key (MK)

	
	
	Encrypts KS with MK

	
	
	Encrypts MK with WebTV’s public key (PubK)

	
	
	Creates Licence(WebTV)

	
	
	Copies missing data from DI(Syn) to DI(Wtv)

	
	
	Identifies DI(Wtv)

	
	
	Stores DI(Wtv)

	WebTV
	Syndicator
	Accesses DI(Wtv)

	
	
	Stores DI(Wtv)

	
	
	Generates domain key (DK)

	
	
	Decrypts MK in DI(Wtv) with private key (PriK)

	
	
	Encrypts MK with domain key (DK)

	
	
	(Makes DI(End))

	
	
	Adapts Resource description in the DI(Wtv) to DI(End)

	
	
	Creates End User’s licence with 
1. Grant

2. Property Possessor reference

3. Remuneration (e.g. fixed amount)

4. Adds encrypted MK to licence

	
	
	Identifies DI(End)

	
	
	Posts DI(End)

In some cases, WebTV delivers the descriptions of DIs and other data (e.g. Property Possessor application, WebTV adaptation capability description), so that an EPG could be built at End User’s terminal.

	End User
	
	Visits WebTV’s web site or opens his EPG application

	
	
	Opens WebTV’s Property Possessor application

	WebTV
	
	Makes Property Possessor licence with DK encrypted with End User’s PubK
Shows (i.e. Post) only the DIs (i.e. Contents) which are deliverable to the End User by utilising the End User profile (age, preferences, terminal capabilities)

	End User
	WebTV
	Accesses Property Possessor licence 

	
	WebTV
	Selects DI(End)

	
	WebTV
	Issues request to purchase rights to DI(End)

	WebTV
	WebBank
	Issues order to cash

	WebBank
	End User
	Forwards order to cash

	End User
	WebBank
	Issues order to pay

	WebBank
	
	Pays

	
	WebTV
	Notifies execution of payment 

	WebTV
	End User
	Notifies receipt of payment 

	End User
	WebTV
	Accesses DI(End)

	
	
	Presents DI(End)

	
	
	Decrypts MK with DK

	WebTV
	End User
	Delivers DI(End)
If necessary, adapts DI to meet User Profile (e.g. codec capabilities of the terminal)

	End User
	
	(presents DI(End))

	
	
	Decrypts KS with MK

	
	
	Decrypts encrypted Resource with KS

	
	EventMonitor
	Generates Event Report

	EventMonitor
	
	Receives End User’s Event Report

	
	
	Stores Event Report

	Creator
	EventMonitor
	Visits site

	
	
	Searches Event statistics


8 Use Case #6: Advanced Music Services

8.1 Use case description

An End User contacts Post Content SP who gets appropriate information from Describe Content SP and Describe User SP to prepare the sequence of song using its internal logic. Post Content SP then gets the necessary licences from Manage Licence SP. The sequence of songs is then handed over to Package Content SP possibly in the form of a Digital Item. Package Content SP gets the Resources from Store Content SP and hand over the Packaged Content to Deliver Content SP who streams the Packaged Content to End User. Note that the sequence of songs could be generated on the fly based on the changing moods of the group of Users specified by End User and streamed as a Digital Item.
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Figure 5 – Advanced music service scenario
8.2 Users 

Here is the list of Users involved:
	Users
	What they do

	Customer 
	Accesses advanced music service 

	Post Content 
	Offers music lists to its customers 

	Describe Content 
	Provides music descriptions 

	Describe User 
	Provides user descriptions 

	Create Licence 
	Holds rights to music tracks 

	Process Content 
	Processes music tracks 

	Package Content 
	Prepares music files for delivery 

	Store Content 
	Holds the music resources 

	Deliver Content 
	Transfer packaged resources to end users 

	End Users 
	Receive and consume music 


8.3 Walkthrough

A  possible walkthrough is:
	From
	To
	Action

	End User (Customer)
	Post Content
	Requests music sequences for a group of friends

	Post Content
	Describe User
	Gets information on End Users

	
	Describe Content
	Gets information on music tracks

	
	
	Prepares a sequence of songs using information above

	
	Create Licence
	Gets necessary licences

	
	Process Content
	Requests to process music tracks

	
	Package Content
	Hands sequence of songs over

	Process Content
	Store Content
	Requests music tracks

	
	
	Processes music tracks

	
	Store Content
	Stores processes music tracks

	Package Content
	Store Content
	Requests music tracks

	
	
	Packages (e.g. DRM) music tracks

	
	Deliver Content
	Hands the Packaged Content over

	Deliver Content
	End User
	Streams Packaged Content


9 Use Case #7: Personal Casting of Traffic Events
9.1 Use case description
It is almost impossible for the law enforcement agents to be updated with all the traffic jams or accidents in real-time.  In-car installed incident recording cameras, a.k.a. Automobile Black box, can be used as real-time reporters of such events with simple user intervention and with the help of mobile IP technology. When drivers observe an accident or traffic jam, they simply press ‘report’ button and the video feeds starting from the past XX seconds gets transmitted to the Traffic Control Centre’s server until the user presses ‘stop’.  Such live video feeds can be accessed by public via various types of IPTV terminals.  When the transmission occurs, the Black box devices not only transmit video feed, but also transmit start-to-end GPS location and audio, so that the traffic control centre and actively dispatch ambulances, emergency vehicles and law.
9.2 Users
Here is the list of Users involved:
	User
	User type
	Description

	Identify User SP
	Basic SP
	Provides the services of 

5. User identification

Identification of the following SPs is not part of the walkthrough:

5. Manage Content

6. Negotiate Content

7. Traffic/Accident Live-cast

	Manage Content SP
	Aggregated SP
	Provides the services of 

5. Create DI, including

a. Identify Content 

b. Describe Content 

c. Create Licence templates

d. Create User-specific Licence

e. Request Event

6. Store Content

7. Post Content

8. Deliver Content

	Negotiate Content SP
	Basic SP
	Provides the services of 

2. Negotiate Content

	Creator
	User
	Registers with Identify User SP

Creates DI via Manage Content SP

Negotiates infotainment Content provision agreement w/ Traffic/Accident Live-cast

	Traffic/Accident Live-cast
	Aggregated SP
	Gets rights to Content from Creator

Provides the services of

7. Store Content

8. Describe Users

9. Manage User Groups

10. Process Content to match the User usage environment
11. Package Content

12. Deliver Content

	End User
	End User
	Registers with Identify User SP

Subscribes to Traffic/Accident Live-cast

Selects and plays Traffic/Accident Live-cast content
Provides the services of

2. User usage environment information (for his terminal and network)


9.3 Walkthrough

A possible walkthrough is:

	By
	To
	Action

	Creator , Personal Casting of Traffic Events SP, and End User
	Identify User SP
	Subscribes to Identify User SP

	Negotiate Content SP
	Creator , Personal Casting of Traffic Events SP, and End User
	Develops Licensing terms

Distribute, authenticate, check, verify and authorize license

	Creator
	Manage Content SP
	Makes DI of infotainment Content using Manage Content SP with

1. Identify Content 

2. Describe Content 

3. Create Licence template

4. Request Event

Posts DI information on Manage Content SP’s web page

	
	Personal Casting of Traffic Events SP
	Live cast through Personal Casting of Traffic Events SP

	
	Manage Content SP
	Makes DI for the stored content with
- Licence for Distance Learning with fixed revenue per impression

	
	Personal Casting of Traffic Events SP
	Stores the new DI of his infotainment resource

	Personal Casting of Traffic Events SP
	Manage Content SP
	Receives Creator’s Content update information

	
	Creator
	Receives Live Cast

	End User
	Personal Casting of Traffic Events SP
	Access Personal Casting of Traffic Events SP

Searches Content

Selects Content

	Personal Casting of Traffic Events SP
	End User
	Request End User’s profile

	Personal Casting of Traffic Events SP
	Self
	Identifies the best association of infotainment based on

- End User’s usage environment

- End User’s membership in any Personal Casting of Traffic Events groups

Adapts infotainment

Makes a DI of the adaptation

Open live cast session to End User

Streams the DI to End User (VOD only)

	End User
	Personal Casting of Traffic Events SP 
	Consumes the DI


A pictorial walkthrough is given in Figure 1.
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Figure 3 – Pictorial representation of Personal Casting of Traffic Events  walkthrough
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10 Use Case #8: Distance Learning
10.1 Use case description
Branden is a junior in college and has decided to do an overseas internship over the summer semester. A week to the end of the spring semester, one of his major professors announces to offer special summer session, Juicy realities of MPEG.  Branden has always wanted to know more about MPEG, however, his internship opportunity is on his way from registering.  Few days later, the professor posts course description which fulfils Branden’s eager to do both overseas internship and class.  The descriptions are:

· Offered Live, on-line so that students can participate at any location with their favourable devices.

· Real-time Q/A via video/audio/text during the session

· Office hours are held both on/off-line

· Tests and Quiz are given both on/off-line

· Lecture notes are downloadable Real-time

· Lectures are accessible via VoD server for review

· Video Conferencing server is available for final team project.

No more missed classes or teacher-student interaction due to physical disabilities, locations, economical problems (car/gas money!!), or etc.
10.2 Users
Here is the list of Users involved:

	User
	User type
	Description

	Identify User SP
	Basic SP
	Provides the services of 

6. User identification

Identification of the following SPs is not part of the walkthrough:

8. Manage Content

9. Negotiate Content

10. Distance Learning

	Manage Content SP
	Aggregated SP
	Provides the services of 

9. Create DI, including

a. Identify Content 

b. Describe Content 

c. Create Licence templates

d. Create User-specific Licence

e. Request Event

10. Store Content

11. Post Content

12. Deliver Content

	Negotiate Content SP
	Basic SP
	Provides the services of 

3. Negotiate Content

	Creator
	User
	Registers with Identify User SP

Creates DI via Manage Content SP

Negotiates infotainment Content provision agreement w/ Distance Learning

	Distance Learning
	Aggregated SP
	Gets rights to Content from Creator

Provides the services of

13. Store Content

14. Describe Users

15. Manage User Groups

16. Process Content to match the User usage environment
17. Package Content

18. Deliver Content

	Branden
	End User
	Registers with Identify User SP

Subscribes to Distance Learning

Selects and plays Distance Learning content
Joins Q/A session

Downloads lecture videos and notes

Joins video conferencing

Takes tests and quizzes

Provides the services of

3. User usage environment information (for his terminal and network)


10.3 Walkthrough

A possible walkthrough is:

	By
	To
	Action

	Creator and Branden 
	Identify User SP
	Subscribes to Identify User SP

	Creator
	Manage Content SP
	Makes DI of infotainment Content using Manage Content SP with

5. Identify Content 

6. Describe Content 

7. Create Licence template

8. Request Event

Posts DI information on Manage Content SP’s web page

	Distance Learning
	Manage Content SP
	Finds Creator’s Content on Manage Content SP’s web page

	Negotiate Content SP
	Creator , Personal Casting of Traffic Events SP, and End User
	Develops Licensing terms

Distribute, authenticate, check, verify and authorize license

	Creator
	Distance Learning SP
	Send Live Lecture

	
	Manage Content SP
	Send Live Lecture feed for storage

Makes DI for the stored content with
- Licence for Distance Learning with fixed revenue per impression

	
	Distance Learning SP
	Stores the new DI of his infotainment resource

	Branden
	Distance Learning SP
	Access Distance Learning

Searches Content

Selects Content

	Distance Learning
	Branden
	Request his profile

	
	Self
	Identifies the best association of infotainment based on

- Branden’s usage environment

- Branden’s membership in any Distance Learning groups

Adapts infotainment

Makes a DI of the adaptation

Performs one or more following actions:

- Open live cast session to Branden

- Open Q/A session to Creator and Branden

- Open tests and quizzes session to Branden

- Open Video Conferencing session to Branden’s team project members
- Streams the DI to Branden (VOD only)

	Branden
	Distance Learning SP


	Performs one or more following actions:

- Consumes the DI

- Joins Q/A session
- Takes tests and quizzes
- Joins Video Conferencing session


A pictorial walkthrough is depicted in Figure 3
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Figure 3 – Pictorial representation of Distance Learning walkthrough
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11 Use Case #9: VOD Service via Speech Interface
11.1 Use case description
The VOD Service via Speech Interface provides convenient service accessibility to the End-Users, especially to the handicapped people. The following scenario is the typical one for this service: Michelle has subscribed to Speech QA, a video service provider that provides the question-answering VOD service via speech interface. When she wants to watch the old movie, “Lawrence of Arabia”, she says the movie title to the microphone embedded in the remote control. Then, the Speech QA service recognizes the speech and searches for the movie in the database. After watching the movie, Michelle has a question about the other movies directed by the same director of “Lawrence of Arabia”. She asks “Who is the director of this movie?” Then, the system answers the question as “David Lean”.  When she asks “I want a list of the movies directed by David Lean,” the system will display or say (by speech synthesis) the movie list for her to select one to watch.

11.2 Users
Here is the list of Users involved:
	User
	User type
	Description

	Identify User SP
	Elementary SP
	Provides the services of 

1. User identification

Identification of the following SPs is not part of the walkthrough:

1. Manage Content

2. Speech Recognition SP
3. Speech Synthesis SP
4. Speech QA VOD SP

	Describe User SP
	Elementary SP
	1. User Description

	Speech QA VOD SP
	Aggregated SP
	1. Asks Speech Recognition SP to recognize speech
2. Asks QA SP to provide answers to the user’s questions
3. Asks Manage Content SP to search for contents based on the user’s choice

4. Asks Speech Synthesis SP to generate speech from a text
5. Sends answers list or answers
6. Asks Deliver Content SP to deliver contents to the End User

	Speech Recognition SP
	Elementary SP
	1. Recognition of the user’s speech and text generation from the speech

	Speech Synthesis SP
	Elementary SP
	Provides the services of 
1. Generates Speech from the text

	QA SP
	Aggregated SP
	Provides the services of 
1. Understands user’s questions and providing answers

	Manage Content SP
	Aggregated SP
	Provides the services of 

1. Create DI, including

A. Identify Content 

B. Describe Content 

C. Create Licence 

D. Request Event

2. Process Content

3. Present Content
4. Post Content

5. Search Entity
6. Package Content
7. Deliver Content

	Michelle
	End User
	Registers with Identify User SP
Subscribes to Speech QA service
Asks questions and gets answers 

Selects and plays provided contents


11.3 Walkthrough

A possible walkthrough is:

	By
	To
	Action

	Michelle 
	Identify User SP
	Subscribes to Identify User SP

	
	Speech QAVOD SP
	Asks a question to Speech QA VOD SP on contents through speech interface such as a remote control. (e.g. “Do you have a list of movies directed by David Lean?”)

	Speech QA VOD SP
	Describe User SP
	Requests Michelle’s profile to User Description SP

	
	Speech Recognition SP
	Asks the Speech Recognition SP to recognize Michelle’s question

	Speech Recognition SP
	
	Recognizes the question and generate the text.

	
	Manage Content SP
	Sends back the text to Speech QA VOD SP

	Speech QA VOD SP
	QA SP
	Asks QA SP to answer Michelle’s question


	QA SP
	Speech QA VOD SP
	Processes the question and sends back the answer to Speech QA VOD SP (e.g. “Here is the list, ….”)

	Speech QA VOD SP
	Speech Synthesis SP
	Request the answer to be speech synthesized 

	
	Manage Content SP
	Sends back the answer to Michelle

	Michelle
	Speech QA VOD SP
	Requests a movie to Speech QA VOD SP (e.g. “I want to see Black Rain”)

	Speech QA VOD SP
	Speech Recognition SP


	Requests Speech Recognition of Michelle’s request 

	
	QA SP 
	Requests to extract the movie name from the text 

	
	Manage Content SP
	Requests Search Entity to Manage Content SP.

	Manage Content SP
	Manage Content SP
	Request Packages Content

	
	Manage Content SP


	Delivers the movie to Michelle

	Michelle

	Manage Content SP
	Consumes the movie (Present Content)

	 Speech QA VOD SP
	
	Collects Michelle’s use history.

	
	Describe User SP
	Updates Michelle’s user profile

	Speech Recognition SP
	Manage Content SP
	Updates the information of the content, such as titles 

	QA SP
	Manage Content SP
	Updates the information of the content, such as titles or metadata


A pictorial walkthrough is depicted in Figure 3.
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Figure 3 – Pictorial representation of VOD Service via Speech Interface
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12 Use Case #10: Management of Content Adaptation 
12.1 Use case description
A User requests a SP to manage the adaptation of multimedia content according to the usage environment. Therefore, the context description provided by several service providers together with the description of the content is forwarded to another service provider which returns the optimal configuration for the content (i.e., performs the adaptation decision-taking). This configuration is used to request another service provider that actually adapts the content according to the usage environment description.

12.2 Users 
Here is the list of Users involved: 
	Users
	What they do

	Describe Device SP
	Provides descriptions of devices including their capabilities 

	Describe User SP 
	Provides descriptions of user including their characteristics 

	Describe Content SP II
	Provides descriptions of content properties

	Describe Content SP I
	Provides descriptions of content configurations with respect to their content properties and the context descriptions in which the content is being used.

	Process Content SP
	Provides adaptation capabilities of content according to given target parameters.

	User
	Would like to optimally adapt content according to a given context.


12.3 Walkthrough

A possible walkthrough is:
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a) User requests Describe Device SP to provide the device descriptions of the target device on which the content shall be consumed.

b) User requests Describe User SP to provide the user descriptions of the target user who would like to consume the content.

c) User requests Describe Content SP II to provide the content description of the content being requested.

d) User requests Describe Content SP I to provide the optimal configuration of the content described by content description (i.e., taken from step c)) according to the context described by device and user description (i.e., taken from steps a) and b)).

e) User requests Process Content SP to adapt the actual content according to the configuration received within step d). The configuration forms the target parameters that actually steer the content adaptation process.
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