	Doc# oneM2M-Template-Input-Contribution-2012 
Input Contribution
	[image: image17.png]






	INPUT CONTRIBUTION

	Group Name:*
	TP#2, WG1, Beijing 10.12. – 14.12.2012

	Title:*
	BUTLER Use-Cases and Requirements

	Source:*
	Friedbert Berens, FBConsulting Sarl, Friedbert.berens@me.com

	Contact:
	

	Date:*
	2012-12-09

	Abstract:*
	This document is an informative input to the oneM2M Use-Cases and requirement development and to the further discussion in ETSI TC M2M. It represents the result of the corresponding activity in the EU FP7 project BUTLER. The presented use cases and the extracted requirements are the results of the projects works and do not necessarily represent the official position of the companies involved. 
The vertical scenarios are aligned to related Megatrends, which serve as a basis for elaborating the user needs in further steps of the project within this work package. For each of the verticals, a set of use cases has been created following experts input.
This is the first step of an iterative process, which delivers continuous requirements and feedbacks from end-users and experts from the external groups like the standardization bodes working in the field of IoT and especially service layer standardization.
More information related to the EU FP7 Project BUTLER including the complete version of the deliverable 1.1 can be found under:

http://www.iot-butler.eu/

	Agenda Item:*
	To be assigned

	Work item(s):
	

	Document(s) 

Impacted*
	

	Intended purpose of

document:*
	 FORMCHECKBOX 
 Decision

 FORMCHECKBOX 
 Discussion

 FORMCHECKBOX 
 Information

 Other <specify>

	Decision requested or recommendation:*
	


oneM2M IPR STATEMENT

Participation in, or attendance at, any activity of oneM2M, constitutes acceptance of and agreement to be bound by all provisions of IPR policy of the admitting Partner Type 1 and permission that all communications and statements, oral or written, or other information disclosed or presented, and any translation or derivative thereof, may without compensation, and to the extent such participant or attendee may legally and freely grant such copyright rights, be distributed, published, and posted on oneM2M’s web site, in whole or in part, on a non-exclusive basis by oneM2M or oneM2M Partners Type 1 or their licensees or assignees, or as oneM2M SC directs.
[image: image17.png]
[image: image1.png]COOPERATION





Informative input to standardization
	Project Number:
	Project Acronym:
	Project Title: 

	287901
	BUTLER
	uBiquitous, secUre inTernet-of-things with Location and contEx-awaReness




	Instrument: 
	Thematic Priority

	Integrated Project
	Internet of Things


	Title

	BUTLER Use-Cases and Requirements


	Dissemination level ( Project co-funded by the European Commission within the Seventh Framework Programme)

	PU
	Public
	X

	PP
	Restricted to other programme participants (including the Commission
	

	RE
	Restricted to a group defined by the consortium (including the Commission)
	

	CO
	Confidential, only for members of the consortium (including the Commission)
	


	Abstract 



	This document is an informative input to the oneM2M Use-Cases and requirement development and to the further discussion in ETSI TC M2M. It represents the result of the corresponding activity in the EU FP7 project BUTLER. The presented use cases and the extracted requirements are the results of the projects works and do not necessarily represent the official position of the companies involved. 
The document positions the project BUTLER within the field of Internet of Things and outlines the relation of BUTLER to the 5 selected verticals scenarios.

The vertical scenarios are aligned to related Megatrends, which serve as a basis for elaborating the user needs in further steps of the project within this work package. For each of the verticals, a set of use cases has been created following experts input.

This is the first step of an iterative process, which delivers continuous requirements and feedbacks from end-users and experts from the external groups like the standardization bodes working in the field of IoT and especially service layer standardization.
This process finally aims at 
1. connecting the 5 vertical scenarios in a horizontal concept of smart Life, 
2. delivering relevant and validated requirements for the BUTLER system, and 
3. providing a set of use cases eligible for prototyping.
More information related to the EU FP7 Project BUTLER including the complete version of the deliverable 1.1 can be found under:

http://www.iot-butler.eu/



	Keywords :

	Use Cases, Requirements, megatrends, vertical scenarios,


Disclaimer

THIS DOCUMENT IS PROVIDED "AS IS" WITH NO WARRANTIES WHATSOEVER, INCLUDING ANY WARRANTY OF MERCHANTABILITY, NONINFRINGEMENT, FITNESS FOR ANY PARTICULAR PURPOSE, OR ANY WARRANTY OTHERWISE ARISING OUT OF ANY PROPOSAL, SPECIFICATION OR SAMPLE. Any liability, including liability for infringement of any proprietary rights, relating to use of information in this document is disclaimed. No license, express or implied, by estoppels or otherwise, to any intellectual property rights are granted herein. The members of the project BUTLER do not accept any liability for actions or omissions of BUTLER members or third parties and disclaims any obligation to enforce the use of this document. This document is subject to change without notice. 

Revision History

The following table describes the main changes done in the document since it was created.

	Revision
	Date
	Description
	Author (Organisation)

	V1.0
	Nov 2012
	Version 1 created based on the Del 1.1 of BUTLER
	Friedbert Berens (FBC)


Table of Content

81.
ACRONYMS AND DEFINITIONS

2.
INTRODUCTION
9
2.1.
Background
9
2.2.
Scope of the document
9
3.
Void
10
4.
A GLOBAL STORY
11
4.1.
The situation today
11
4.1.1.
State-of-the-art in the five vertical use cases
13
4.2.
The major trends we're seeing
24
4.2.1.
Economical Trends
25
4.2.2.
Individual Choices
28
4.2.3.
Changes in Societal Structure
33
4.2.4.
Responsibility and Sustainability
35
5.
INITIAL USE CASES DESCRIPTION
39
5.1.
SMART HOME
39
5.1.1.
Motivating story line
39
5.1.2.
The actors
40
5.1.3.
The use case description
42
5.2.
SMART HEALTH
71
5.2.1.
Motivating story line
71
5.2.2.
The actors
72
5.2.3.
The use case description
73
5.3.
SMART CITY
86
5.3.1.
Motivating story line
86
5.3.2.
The actors
87
5.3.3.
The use case description
89
5.4.
SMART SHOPPING
113
5.4.1.
Motivating story line
113
5.4.2.
The actors
114
5.4.3.
The use case description
115
5.5.
SMART TRANSPORTATION
125
5.5.1.
Motivating storyline
125
5.5.2.
The actors
126
5.5.3.
Use cases description
128
6.
INITIAL USER REQUIREMENTS
138
6.1.
Functional requirements
138
6.1.1.
SMART HOME
138
6.1.2.
SMART HEALTH
155
6.1.3.
SMART CITIES
160
6.1.4.
SMART SHOPPING
176
6.1.5.
SMART TRANSPORTATION
183
6.2.
Non-functional requirements
191
6.3.
Constraints
196
7.
REFERENCES
201


1. ACRONYMS AND DEFINITIONS


1.1.  Acronyms

	Acronym
	Defined as

	BUTLER
	uBiquitous, secUre inTernet-of-things with Location and contEx-awaReness

	IoT
	Internet of Things

	IERC
	European Research Cluster on the Internet of Things

	RFID
	Radio Frequency IDentification


2. INTRODUCTION
 

2.1.  Background

BUTLER will be the first European project to emphasise pervasiveness, context-awareness and security for IoT. Through a consortium of leading industrial, corporate, R&D and academic partners with extensive and complementary know-how, BUTLER will integrate current and develop new technologies to form a “bundle” of applications, platform features and services that will bring IoT to life.

In this area, the objectives of the deliverable 1.1 were to identify smart application user scenarios and business models including the stakeholders, end-user needs, and (non-) functional requirements.

These requirements will enable the technologies, products and value chains to deliver a new generation of pervasive context-aware and secure Internet of Things applications that work across a myriad of situations. The present document is mainly based on the BUTLER Deliverable 1.1 from January 2012. The document should be seen as an informative input to the further requirement discussion and should enable a more detaled interaction with the EU project BUTLER and the group of EU project gathered in the EU research cluster in Internet of Things (IERC: http://www.internet-of-things-research.eu/ )
2.2.  Scope of the document

The document is structured in three parts:

Chapter three “Global Story” aims at providing the context for the BUTLER project, both by looking at the current situation as well as those major trends that will probably shape the future:

· Positioning of the project BUTLER within the field of Internet of Things and illuminate the relation of BUTLER to the 5 selected verticals, i.e. smartTransportation, smartHealth, smartHome, smartShopping and smartCity

· Giving an outlook into the future, including an overview of expected technological and social evolutions relevant to the context of the smart life concept. 

These considerations allow a better understanding of the major topics to be taken into account in the use cases and requirements analysis for each vertical. They will also be used as a foundation for the development of the horizontal smart life story line and the related overall requirements.

Chapter four contains the use case descriptions for the 5 vertical domains from a user perspective. The subchapter for each vertical starts with an overall motivating storyline to set the atmosphere and a list of the human actors involved. This work has been done based on the expertise of the partners in their respective vertical area and will be further evaluated in a real market environment with end customers and external reference entities. 

The fifth chapter presents the list of constraints, functional and non functional requirements derived from the use cases described in the previous chapter. It will further be used to identify the system requirements and specifications for the system architecture that deliver the new generation of pervasive context-aware and secure Internet of Things.

3. Void

A.1.1 Figure 1: Void
A.1.2 Figure 2: Void
4. A GLOBAL STORY 

4.1.  The situation today 

For the last ten years, dramatic developments have been observed in new ICT technologies such as RFID, GPS, NFC, 3G,… to name only the most popular. With the development of these sensing, wireless communication, and Internet technologies, we are now living in a world where everyday ordinary objects are potentially connected to the Internet. These recent advances open a huge field of new applications where “smart things” are all interconnected into a full ecosystem: the internet of things (IoT). IoT is expected to connect 50 billion devices by 2015
. 

IoT receives a growing interest by many actors: industrial actors for which it is seen as huge new market opportunities, but also researchers and public stakeholders because IoT is seen as a tremendous experimentation field, for instance to match with the major challenges like energy efficiency, social exclusion or urbanisation. The vast numbers of “living labs” or “smart cities” who are experimenting new initiatives and even the number of transversal initiatives (clusters, networks, ...) who try to reveal best practices is in that sense significant. 

But for this reason, many different definitions have appeared and the term continues to evolve as the technology and implementation of the ideas move forward. This document selected the definition proposed by the IERC cluster definition which benefit is to be a conceptual one that does not presupposed any technological solution: 

“IOT could be conceptually defined as a dynamic global network infrastructure with self configuring capabilities based on standard and interoperable communication protocols where physical and virtual “things” have identities, physical attributes, and virtual personalities, use intelligent interfaces, and are seamlessly integrated into the information network. 

In the IoT, “smart things/objects” are expected to become active participants in business, information and social processes where they are enabled to interact and communicate among them-selves and with the environment by exchanging data and information “sensed” about the environment, while reacting autonomously to the “real/physical world” events and influencing it by running processes that trigger actions and create services with or without direct human intervention.

Services will be able to interact with these “smart things/objects” using standard interfaces that will provide the necessary link via the Internet, to query and change their state and retrieve any information associated with them, taking into account security and privacy issues “.

The IT analyst Gartner added the IoT on its hype cycle in July 2011, anticipating a mainstream adoption within the 5 to 10 coming years (see Figure 3: Hype cycle for emerging technologies (Source Gartner, 2011)) .In addition, during the Gartner Symposium/ITxpo, October 16-20, in Orlando, they highlighted 10 technologies as strategic for organisations from 2012. Among these 10 technologies, 3 are the core of BUTLER activities:

· Internet of things: including embedded sensors, image recognition and near field communications 

· Contextual and social user experience: using information about an end-user or objects environment, activities, connections and preferences to improve the quality of interaction with that end-user or object

· Next-generation analytics: providing simulation, prediction, optimization from in-line analysis of data.

[image: image2.jpg]Hype Cycle for Emerging Technologies, 2011

Location-Aware
Homicatons.

e
e Recogiton
T ot s

[EXPECTATIONS

% Mobie Appitcation Stores
| Biometric Authentication Methods

= || iaoa Management
[ lowconcee
| Consumerization
E-Book Readers
As oty 2011
TECHNOLOGY  PEAKOF INFLATED TROUGH OF SLOPE OF PLATEAU OF
TRIGGER DISILLLS " Nt P Ty

‘EXPECTATIONS

Lo L
Years to mainstroam adopton: ™
Olessinenzyeors  ®2005y0ars @ 5to10years A Morothan 10years M Obsolets before latesu




A.1.3 Figure 3: Hype cycle for emerging technologies (Source Gartner, 2011)

To retrace the history of IoT developments, three different waves can be identified (see Figure 4). The first one appeared with the development of RFID technology that is often seen as a prerequisite for the Internet of Things. The second wave is related to the identification and development of vertical market applications such as surveillance, security, healthcare, transport, food safety, entertainments.... The third wave that is currently investigated focuses on the concept of ubiquitousness and pervasiveness and the trend is more to imagine a global and integrated system in which several uses will be possible rather than to multiply “vertical uses”. Butler’s position is definitely on this third wave. BUTLER indeed aims to provide intelligent and integrated platforms of context-aware services from various domains such as transport, health care and home/building/city automation that will be brought together under a common “smart life umbrella”.
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A.1.4 Figure 4: Technology roadmap: the internet of things (source SRI Consulting Business Intelligence – Disruptive technologies: global tends 2025)

Although applications exist in extensive areas, five application areas have been retained to illustrate the “smart life” concept of Butler: smartMobility/Transport, smartHealth/Wellness, smartHome/Office, smartShopping and smartCity. These vertical sectors are first independently analysed so to in a second step, identify the gap and commonalties they present, and to later describe an optimised architecture for BUTLER.

4.1.1. State-of-the-art in the five vertical use cases

A lot of use cases have been imagined the last few years by many stakeholders. The number of examples of technologies, platforms, ecosystem concepts, pilots, and other initiatives at different locations is so important that it would be an unrealistic challenge to identify in an exhaustive way all experiences that already exist or that are under developments. The purpose of this state-of-the-art is to identify key dimensions and use cases in each area in order to position Butler according to the existing one. 

For each area, a definition is first given and explains what the current developments are. Then significant examples in European research projects and/or industrial projects are shown. 

In addition, it has to be underlined that overlaps obviously exist between the vertical areas and that the classification proposed below has been chosen to provide the easiest reading and does not pretend to sufficiency.

4.1.1.1. Smart Mobility/Transport
Mobility and transport relate to both goods transport and people transport. 

The goods transportation can be considered as precursory in the adoption of IoT technologies. The historically implemented technology is the RFID. Nevertheless, this aspect is not directly integrated in Butler’s use cases and so is not deepened in this document but would also reveal innovative use cases.

· Concerning people transport and mobility, it is relevant to distinguish different users: 

· Citizens through their individual concerns to improve their transport conditions: moving faster, in a more comfortable way and at a cheaper cost.

· Cities authorities as promoters to offer better quality of life. They are thereby implied in traffic regulation to lower pollution levels and traffic jam reduction through the promotion of alternative transport solutions for example.

· Public transport operators through their interest in looking for optimized services to their customers

· Professional drivers through their interest in improving their resources efficiency. 

The use of intelligent systems for mobility and transport is then answering to 3 different, but still related, challenges:

· The intensive development of traffic density in many cities in recent years. The IoT paradigm is seen as a promising way to offer new solutions to regulate and optimize traffic jam and road congestion. Two main issues are concerned by traffic congestion: the first one is economic, linked to the time spend – and wasted – in traffic jam, that affects productivity, raises stress levels and wastes fuel. The second one is an environmental issue. Most of cities are nowadays looking for a more sustainable development that takes into account the citizens’ quality of life, one of the aspects being air pollution. 

· The intelligent vehicle: while a car can be considered as a Thing in the Iot, the increasing number of electronic sensors and actuators in the car also transform the car into a real network. Global industry analysts estimate that 40% of the content of a mid-sized car could be accounted for by electronics in 2010 – with 90% of all innovations in cars related to electronics. Upwards of 70 electronic control units are now found in cars to control major vehicle functions meeting ever-more demanding requirements on safety, environmental protection and comfort/convenience
. This intelligent intends to be more and more connected though the outside world for situations such as emergency management, car maintenance, etc.

· Finally, the push for higher efficiency in public transports: public transports are a solution to the problems posed by the increasing traffic while also proving to be more efficient regarding energy consumption.  To foster their use, solutions are being thought and developed to facilitate the user experience. Such solutions include ticket management, real time planning, route optimization, etc.

A number of use-cases have been developed in this area. Significant contributions have been made in the framework of “Intelligent Transport systems (ITS)”. As an example the ETSI ITS Technical committee identified a set of basic set of applications (BSA) used to extract the fuctional requirements
. This BSA is “composed of applications/use cases that are considered as deployable with within three years time scale after the complete standardization of the system” (see Table 1

 REF _Ref315769894 \h 
 ). 
	Applications
	class
	Use case

	Active road

safety
	Driving assistance -

Co-operative Awareness

(CA)
	Emergency vehicle warning

	
	
	Slow vehicle indication

	
	
	Intersection collision warning

	
	
	Motorcycle approaching indication

	
	Driving assistance - Road

Hazard Warning (RHW)
	Emergency electronic brake lights

	
	
	Wrong way driving warning

	
	
	Stationary vehicle - accident

	
	
	Stationary vehicle - vehicle problem

	
	
	Traffic condition warning

	
	
	

	
	
	Signal violation warning

	
	
	Roadwork warning

	
	
	Collision risk warning

	
	
	Decentralized floating car data - Hazardous location

	
	
	Decentralized floating car data - Precipitations

	
	
	Decentralized floating car data - Road adhesion

	
	
	Decentralized floating car data - Visibility

	
	
	Decentralized floating car data - Wind

	Co-operative

traffic efficiency
	Speed Management

(CSM)
	Regulatory/contextual speed limits notification

	
	
	Traffic light optimal speed advisory

	
	Co-operative Navigation

(CoNa)
	Traffic information and recommended itinerary

	
	
	Enhanced route guidance and navigation

	
	
	Limited access warning and detour notification

	
	
	In-vehicle signage

	Co-operative

local services
	Location Based Services

(LBS)
	Point of Interest notification

	
	
	Automatic access control and parking management

	
	
	ITS local electronic commerce

	
	
	Media downloading

	Global internet

services
	Communities sServices

(ComS)
	Insurance and financial services

	
	
	Fleet management

	
	
	Loading zone management

	
	ITS station Life Cycle

Management (LCM)
	Vehicle software/data provisioning and update

	
	
	Vehicle and RSU data calibration


A.1.5 Table 1: Basic set of ITS applications definition (Source : ETSI TS 102 637-1 V1.1.1 (2010-09))
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Another imitative to be underlined is the starting FI-PPP project Instant-mobility which brings the vision of Multimodality for people and goods in urban areas where every journey and every transport movement is part of a fully connected and self-optimising ecosystem.  Whatever the traveller's situation (office, home, on-trip…) Instant Mobility aims at delivering useful Future Internet enabled information and services. As an example, the Instant Mobility use case “Multimodal travel made easy” defines a Personal Mobility Assistant able to take care of
:

· Itinerary planning and real‐time monitoring (in case of unexpected event, you get automatically updated)

· Integrated itinerary and ticketing (ticketless payment)

· Ride (e.g. bike) sharing/ car pooling (walking is also a modality to be taken into account)

· Driver & passenger rating to build up the confidence among people in such things as car pooling/ sharing

· Security monitoring via cameras (need to record and authenticate the stream and make it available under strict conditions to people who have to investigate it, in respect of privacy and technical constraints)

· Online information about transport modes, public transport lines, connections (guidance)

· People with special needs

Finally, a number of industrial deployments have been launched in some cities on topic such as electronic ticketing or real-time travel information. Nevertheless, these initiatives remain limited in scope and lack of interoperability has no common data format as yet been agreed.

4.1.1.2. Smart Home/Office

Smart home or smart building is not a new concept. It has been broadly studied in the literature
. It can be defined as a home or building with connections making possible to monitor and control every electronic devices. According to the literature
, the first smart home technology was developed by a Scottish company in 1975. The internet of things brings a lot a possibility in the field of smart home / building by enable every device to communicate with each other. Applications cover many aspects: for example communications, entertainment, security, etc.

Systems for SmartHome traditionally cover the 3 following topics:

· Security: this include the home security and surveillance but also safety and hazard detection with sensors for gas leaking, water leaking, sewage, fire, etc. and capability to autonomously react as needed (intrusion, smoke, …), which require high context awareness.

· Comfort: this category includes the easiest (and autonomous) control of home devices (lights, shutters, etc.), environment parameters (room temperature, tap water temperature, air flow, etc.) but also entertainment systems (multimedia, gaming, etc.). 

· Energy management: this issue is becoming a large market, as shown by the number of start-ups created and related to it
. Home energy management consists in monitoring and acting on real time energy consumption and production. From home perspective, the classification of stakeholders can be simplified by looking at the 2 categories :

· The energy suppliers. The deployment of “smart grid” is seen as a way to optimize infrastructures by monitoring in real time energy demand and consumption. 

· From the home inhabitant perspective, motivation to master energy consumption mostly relies in reducing the energy expenses
. Uses cases are based on the use of smart objects in order to enable energy saving while maintaining conveniences. 

While many industrial developments have been proposed today, especially in security and energy management fields, they are mostly based on proprietary protocols and suffer from a lack of interoperability that should exist to take full benefit of the Internet of Thing. Besides products developments in each vertical application, the current trend needs to be the integration of several services in one technology and the interaction between the different systems. Thus several initiatives exist driven by home or living labs. 

About smart office, issues appear to be really closed to those of smart home, especially on the energy management. As in smart home many usage scenarios were recently developed in research as well as industry projects that encompass various functionalities
. The list below enumerates some examples: 

· Remote communication either through the communication process itself or through functionalities that support or initiate communication processes between multiple users.  

· Novel interaction techniques and interfaces based on novel sensing technologies through explicit or implicit input. 

· New ways of presenting information in intelligent environment (for instance trough the use of Ambient Displays)

· Visualization devices: everyday objects or part of the physical surrounding, like tables or walls, are used to visualize digital information in the user’s surrounding. 

· Provide users with fast and intuitive mechanisms to access and transfer data.

· Enhance the performance of employees by automatically providing the applications or information that are necessary in a certain situation (mostly meetings).

· E. Personal Assistance trough different types of applications and services, that are specifically designed to support users in everyday office activities (for instance Dynamic Task Scheduling, Calendar Synchronization, Personal Reminder that take into account real time events, Virtual Secretary…)

· Real-time facility management

· Automate security and Access Control

4.1.1.3. Smart Health/Wellness 

The use of ICT in the health area arouses growing interests. Many opportunities are indeed foreseen to cope with the major societal challenges, particularly the aging of society that appears to be one of the most important aspects of health care in the 21st century. As an illustration of this interest, ICT for health is one of the challenges of the EU’s FP7 program. Many ICT solutions are currently being developed world-wide on this topic, notably for helping elders to stay independent and autonomous as longer as possible.

Many stakeholders participate in such ICT health projects: public authorities, academics, but also medical world and industrials in ICT field. As a result of this, a lot of solutions and initiatives co-exist. Caspil
, an EU FP7 project coordinating the different EU ICT research projects in health area, notices that solutions tend to be fragmented and heterogeneous. According to it, ongoing projects can be divided in two main areas:

· Firstly is clinical telemonitoring from the home. It addresses for instance people with chronicle diseases (like diabetes) to help them following biosignals (like blood sugar level) and preventing crisis. The focus is so mainly medical. 

· The second area is concerned with Ambient Assistive Living for elderly or disabled people. It is more focused on monitoring of the ambient environment (home or care facility) and focuses on activities of daily living and identification of breaks from 'normal' patterns. It uses a mix of technologies such as sensors to raise alerts so that action can be taken before a major problem arises (example, carbon monoxide detectors, medication reminders or fall sensor devices).  Examples of related use cases are

· Abnormal events detector such as falls or losses of consciousness. This use-case is not new anymore, and various solutions are already provided on the market. But further developments continue to be followed to improve detection performance in various indoor and outdoor situations and patient acceptance. 

· Monitoring technology to measure physical signal in real-time and alert right people (family circle, or emergencies if needed) in case of detected problems. 

· Activities monitoring insomuch as changes in activities are likely to reflect important changes in their cognitive, sensory-motor or physical competence and may reflect symptoms of neurodegenerative diseases. 

A third area is also emerging about the sharing of person/patient medical information between the different stakeholders to improve the healthcare continuity and quality. As an example, the Versus
 company is deploying Real Time Locating systems (RTLS)  solutions to reduce patient visit times and improve the overall patient experience (Figure 5). Patients are located through IR-RFID tags, are roomed through digital assistants at the clinic entrance with physicians and nurses will be assigned to patients automatically based on their interactions with patients. These systems are however not coupled with medical monitoring and health files of the patient. 
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A.1.6 Figure 5: overview of the Versus solution for patients management

Many European projects are lying in this area, like for instance, the FP7 projects Life 2.0
 focused on Ambiant Assisted Living Scenarii, Elliot
, Confidence
 building a care system for the detection of abnormal events or unexpected behaviors. 

4.1.1.4. SmartShopping 

Smart shopping is related to the use of ICT technologies in the shopping experience. This concept appears to be closely related with the development of RFID as this technology allowed to greatly optimizing the traceability of products or of their components. This application field emerged ten years ago, as the e-business was booming. Indeed, this way of purchase increased the volume of transportation of goods and made new needs to emerge from the logistic sector (for instance relative to issues on transport and energy optimization, traceability, stocks management…).

As far back as 2001, smart shopping enabling interactivity, personalization and automatic replenishment of home products sparked interest. The project MyGROCER co-funded by the European Commission in 2001-2002 is a good shown of this
. 

A lot of scenario’s applications are currently thought up. The picture below extracted from the comic book “inspiring the internet of things”
 illustrates how stakeholders in the field of IoT imagine the future.
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A.1.7 Figure 6 Intelligent shopping scenario extracted from the comic book "inspiring the IoT"

Some initiatives emerge on the Market. The Concierge
 product for example promises the following:
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 “An in-store wireless network ensures that Concierge always knows where they are in the store. Concierge is working to enhance the shopping experience and build deeper relationships between consumer and retailer.

With Concierge, consumers can sign into personal shopping accounts on their home computers to manage lists, learn about specials, and plan shopping excursions. Then in the store, with Concierge, they continue their journey through a faster, easier, more enjoyable shopping experience.

For the consumer, Concierge starts the second a cart moves. Shoppers identify themselves with a code or by scanning a card. Concierge displays their lists from home and starts helping them shop.

While those consumers plan and shop, the retailer and advertisers gather shopping intelligence that lets them deliver targeted ads and promotions that mean more effective inventory management, higher sales, and increased profits.

The results? A smart shopping experience that is efficient and enjoyable for consumers and builds lasting, profitable relationships with retailers.”

More generally about the scenarios, a first category can be identified and refers directly with shopping. These are addressed to both stores’ staff and the customers. The list below gives some examples of use cases: 

· Supply real-time information about state of the stock in both customer and seller perspective (number of pieces in stock, other size, colours, where to find them in the rack...)

· Supply all information related to a product (manufacturer, the fabric of the garment and the instructions for washing for instance)

· Services related to “intuitive dressing room” that allow to propose others products coordinated with the one that is tried.

Another category refers to payment and is already implemented in some places. The most known application is the payment by using mobile phone and NFC technology. Mobile network operators are currently testing these systems in several cities like London, Vienna or Nice. 

The third category to be mentioned is related to the smart advertising where the customer received dedicated ads depending on his profile. The well known player in that field is Google.

Finally a new way to think about shopping is making use of “social network”. It is closely related to the smart city concept. The list below gives examples of uses: 

· Bookmark shops (as it can be done with web pages) in the street

· Collect information of store (opening hours, phone numbers, ...). But other information as offers or sales. 

· Possibility to a consumer to let personal information to receive relevant offers related to his need. 

· Virtual market place that will group local shops and professionals in a form of a thematic directory and which will represent the local market within an online-environment.

· Possibility to exchange on social networks allowing visitors to rate products and services as well as to suggest offers to their friends.

Except for application related to payment, the other ones seem to be still at projects stage and not yet experimenting or testing in real-world. Moreover issues on personal data and security as well as users experiences have to be taken into account.

4.1.1.5. SmartCity

The concept of smart cities emerged to answer the ever growing urbanization of the world population (50% of the global population lives in cities and by 2050 the urban population will almost double from 3.3 billion to 6.4 billion. The top 100 urban agglomerations account for 25% of global GDP
) and is becoming a key theme in the context of the current urban developmental policies. While several definitions of SmartCities exist, BUTLER will retain the one used in the context of the "Open innovation for Internet-enabled services in smart cities" pilots selected under the CIP framework
:

What do we mean by Smart City? This identifies six dimensions of ‘smartness’, namely:

· Smart economy (competitiveness)

· Smart people (social and human capital)

· Smart governance (participation)

· Smart mobility (transport and ICT)

· Smart environments (natural resources)

· Smart living (quality of life)

A Smart City is a city performing well in a forward-looking way in these six dimensions, built on the ‘smart’ combination of endowments and activities of self-decisive, independent and aware
 citizens. Making cities smarter means improving them in these dimensions. New internet-enabled services and applications are key in this process, increasing the efficiency, accuracy and effectiveness of operation of the city’s complex ecosystem.
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A.1.8 Figure 7: 70 SmartCities in Europe (source: http://www.smart-cities.eu/)

Besides these 70 SmartCities, many cities are also working on different R&D projects. All of these projects give a broad overview of what is currently in ongoing developments trough the concept of smart cities as they analysed the new trends for smart cities both through R&D projects and industrial projects
. Industrial actors are strongly implied to propose these novel services. According to review done by the OpenCities project, industrial initiatives are driven by IBM, orange lab, Siemens or streetline. Cities themselves are involved in initiatives, like Santander which is exemplary in term of deployment size (20 000 Sensors deployed).

The uses or services can be divided in two categories: 

1. On the one hand, the classical top-down services, which are the one where citizens can benefit from a service provided by the city. Hereafter are some examples: 

· access in real-time to environmental information ( Atmosph

HYPERLINK "http://www.people-project.eu/portal/index.php?option=com_content&view=article&id=67:wireless-atmospheric-pollution-&catid=63"
eric Pollution, allergens, ...)

· services related to smart mobility (cf. Smart transport)

· touristic and entertainments information access taking into account your location and contextualized with your status (for instance, recreational areas, adapted for elderly people or children, virtual visit, …)

· security surveillance, asset tracking, traffic, pollution and industrial monitoring 
· etc.
2. On the other hand, a new trend emerges based on a collaborative way. The main idea is to allow citizens to collect and share data between them but also with the relevant stakeholders. Some examples are for instance for problems reporting (damage to street furniture, accident or other events, etc.). But social networks show also great potential like interactive search of objects and persons in the urban social network based on semantic registries.

The People
 SmartCity project is an illustration of use cases being traditionally demonstrated

	City/applications
	Description

	Thermi (Greece) Services

	Parking Spaces Availability
	Provides real-time information about available parking places in city’s center

	Tourism and Recreation
	Creation of virtual tours of recreation facilities using interactive maps, 360° panoramas, video and three-dimensional images

	Virtual Marketplace
	Represents the marketplace of Thermi and is targeting on offers, promotions and discounts

	Citizens Requests
	Enables residents to report local problems such as discarded trash, burned lighting, broken tiles on sidewalks, illegal advertising boards, etc. 

	Wireless Atmospheric Polution
	Measure air pollution and send measurements to a central hub. Inform citizen through different channels. 

	Bilbao (Spain) services

	Hoyrespiro     
	Provide allergic users with a complete information overview, including predictions, and taking account predictive simulation and risk models that are being used by some public administrations

	Geocur
	Provide geo-localised information about a calendar of courses, classified by sectors of activity, so users can find places and resources for self-learning close to their home.

	3D Walking tour 
	Provide a 3D production video showing the significant buildings that are placed in this area and which be available for download and display in 3D TV screens and last generation Smartphones with 3D capabilities.

	Vitry Sur Seine (France) Services

	Citizen's portal
	Creation of a network of smart bus stops and services related to urban social connection, mobility information management and security. All the services will be integrated in the urban Social Network Portal that is accessible from the bus stops and through city private virtual network backbone. Services will be divided in two scenarios: citizens' portal and public authorities' portal.

	Public Authority portal
	

	Bremen Services

	Smart sheduler
	Application is meant to bring people together that match certain characteristics, e.g. skills, preferences, offering/looking for jobs

	IndoorNavigation
	The application introduces a navigation service for Android, able to integrate different methods of indoor positioning

	Single Sign-On for a PC-pool
	Use of NFC to both access the computer local and log-in the computer

	FAQ-App for new students
	improve the orientation process for people entering the campus for the first time (orientation, registration procedures or application of scholarships)

	NFC Access Control
	Permission to access certain areas are given based on room assignment for user groups from the Smart Scheduler application


These People pilots are designed in a way that they are all shared between the four cities. This underlines current needs of SmartCity deployments: increasing the interoperability of systems and exchanged data. Up to now, most of the SmartCity deployments have been initiated from industry initiatives but cities now wish to gain the leadership in defining their needs
 and driving the deployments. 

Also, this shows that in the context of BUTLER, the Smart city vertical scenario is closely related to the other vertical scenarios. 

4.2.  The major trends we're seeing 

[SWC]

According to the DOW statement for the work package 1 of BUTLER, work package 1 is to deliver two major results:

· Deliver system and functional requirements that are as closely derived from user needs as possible and cover current needs as well as possible future needs and motivations

· Analyse the possible influence of the BUTLER system built according to these user requirements on the business ecosystems and indeed on the society as a whole, which will use and hopefully benefit from this new system

In order to deliver both sets of results, it is important to first analyse already existing or predicted possible influences on society and business needs. Within this document these influences or megatrends form the base 

· for the formulation of the user needs

· and for the use cases and requirements derived from these user needs

In later stages of the work package we will then again work on these megatrends and try to discover how certain megatrends might be influenced by the disruptive presence of the BUTLER system.

The following figure gives an overview of the megatrends covered in the next pages, where we will mainly concentrate on the societal, political and environmental trends.
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The trends described below have been edited to provide an efficient overview and assessment, as well as information for deeper analysis. The time horizon has been kept to the next 5 – 10 years.

The Society Trends described fall into four different categories, which we have named

· Economical Trends

· Individual Choices

· Responsibility and Sustainability

· Changes in Societal Structure

4.2.1. Economical Trends

4.2.1.1. Growing Urbanization 

Modern metropolises - hubs of business, social and cultural life - have in the mean time long replaced rural areas as preferred places to live. Today over 50 percent of the world’s population lives in cities, which cover only 2 percent of the earth surface.

This trend is expected to continue and accelerate, thus the new megacities will form the economic and cultural landscape of the future.

· The social and economic standards even for rural areas will be set by the cities 

· Many people living closely together will require new ways of living: the appearance of “megapolises” will be characterized by a mix of rather small apartments in huge apartment blocks and gated communities for well-off people. 

· A newly defined urban identity will gain in significance compared to a national identity: inhabitants of metropolises like Berlin, Madrid, Paris or London feel greater affinity with each other then with people living in their national rural areas.

This trend also creates many negative side effects like 

· real estate prices increasing in city areas

· traffic congestions and overload on public transport and civic institutions, causing social conflicts to arise and environmental pollution to increase

· The demographic imbalance will be accentuated by the migration of young people, especially women, to the cities. With the rapid growth of cities the gap between rich and poor will become bigger.

With regard to the verticals covered in this document, Megacities will cause specific impacts in various areas such as:

Transportation: Although cities cover a relatively small area of ground, traveling from A to B will require its time. Especially the daily trip to work will cause stress for commuters. The travel itself will cost time and incur economical loss as this time is usually unproductive.

Green Cities: Quality of live in a city will be measured by factors like air pollution, water availability and quality etc. Also the energy consumption will be a factor as many buildings and people on a small spot will consume lots of it. Especially, the energy balance of building will get into focus as this is key for reducing the overall consumption. In this context solar technologies like solar, wind or re-gaining energy will be important.

4.2.1.2. Constant High Mobility

Mobility is a continuing trend, increasing commuter traffic, mass tourism and consumer goods from all over the world show that mobility of people and goods has become a basic feature of modern society. Some important facts about mobility:

· While average travelling distances may stagnate, the time needed to cover these distances is actually on the rise.

· With the continuing importance of mobility and individualism, the car remains the number one passenger vehicle in the EU, but due to steadily rising fuel prices alternative concepts get a chance, electrically powered cars are becoming more and more important. Electric concepts are specifically useful in urban areas where travel speeds are not so high and distances are short. Next to cars, e-motorcycles and e-bikes will become popular. 

· In the work life, the amount of travel may even reduce as working remote is more widely practised and high quality video communication becomes more mature and thus state of the art. Also the mobile internet helps people to be available everywhere at anytime.

One important counter trend to the concept of high and constant mobility would be the new ideal of slowness and regional sourcing, today mainly associated with the slow food and slow city movements. It remains to be seen, whether this counter trend can break out of its current niche and become more widely adopted by the mainstream.

The high mobility trend – similarly to the megacities- impacts the verticals SmartTransportation and SmartCity, but in addition has also significant impact on SmartShopping – both on the retailer and supplier side as well as from the consumer perspective.

1.1 Changing the working world 

Flexible working concepts are replacing lifetime jobs. Temporary project work and part time jobs become more important and far more frequent then the lifelong employee status. Especially in an urban setting more and more individuals will have to deal with changes or breaks between periods with a high commitment to paid work, full-time employment, part-time employment and (voluntary or involuntary) unemployment. Individuals must be able to adapt to fast-changing circumstances (e.g. job and expectations of employer).

An excellent education and lifelong learning are therefore essential as are co-operations in global professional networks. The use of electronic aids becomes significant for knowledge –based work in the developed world. The demand for highly educated, flexible and creative employees will continue to grow as more and more unskilled and routine work is being taken over by increasingly more intelligent machines.

The integration and influence of women in the business life is still growing. Additionally there will be a – at first slowly growing - number of men demanding similar working conditions as women do, as they too are defining their own way how to integrate family and work, private and professional goals in life. Demographic change and its consequences will also lead to a growing reliance on older employees.

Persons with flexible working time arrangements more frequently show a low or missing work-life balance. Having a stable work-life balance seems to be most problematic for employees between the ages of 26 and 45, the period when careers are pursued, families founded and children raised. Flexible working times furthermore impacts retirement provisions, lead to increased stress at work or rising fears of losing one’s job, with the relevant impacts on people’s health.

The trend towards nomadic working (working everywhere) will raise significant new questions for companies and employees. One major aspect is the change in identification. Up to now it was self-evident that employees identify with “their” company via the colleagues they work with face to face, and via the buildings and offices they work in. Fixed office space will in future be less availably as identification point and could be replaced by team or project rooms as well as clearly defined weekly meeting/working structures in the virtual world.

Obviously the main vertical being influenced by the new ways of working is the SmartTransport as well as the SmartCity, but with an increasingly older workforce, there might also be new SmartHealth needs to be covered and the difficulty to balance work and life might also lead to new demands in the SmartShopping area.

4.2.1.3. Service as a Differentiating and a Cost Factor

The increasing complexity of life (private & business) is constantly opening up new business opportunities in the service sector such as 

· personal healthcare consultants

· caregivers for the elderly people and children

· modern butlers who take the dog out for a walk and do shopping

With the increasing amount of people working in the services industry, many of these services will become affordable for middle income groups in the future. On the other hand the ever increasing need on companies to be more productive will lead to more service jobs being taken over by machines: sales people will be replaced by electronic vending machines, robots will clean living rooms and intelligent fridges will order missing food automatically.

Obviously the BUTLER system fits extremely well into this trend, which influences especially the SmartHealth, SmartHome and SmartShopping verticals.

1.2 Global Migration

The networked world makes it easier to cross boundaries and to move into a different country as the barriers decrease. Already today about 200 million people are migrants. There are two factors leading to this migration:

· Especially Western Societies utilize their attractiveness to less developed countries in order to obtain well-educated people for their job-markets. These people also help to compensate for the aging society as they are young and tend to have kids.  With the development of todays 2nd world countries and the rising economic power of Asia it is a question how sustainable this trend is. There is the chance that other countries will become more attractive for these people.

· The continuing pressure on resources and welfare in less developed countries as well as the steady occurrence of conflicts and wars also leads to people migrating or fleeing poverty and violence.

The results of migration are manifold, on the one hand the traditional cultures will be enriched by the influence from externals - a multi-cultural society can be created, which is better able to react to changes and find new solutions. But this one the other hand often leads to fears for the native inhabitants, they feel threatened in their safety, welfare and cultural identity.

Global migration tends to happen to urban centres, thus increasing the trend to urbanization and influencing the same verticals – mainly SmartCity and SmartTransport.

But global migration also has several important impacts on healthcare, due for example to increasingly global diseases and the fact that the personnel in hospitals and other health institutions  needs to be able to cope with people from very diverse cultural and religious backgrounds. 

4.2.2. Individual Choices

4.2.2.1. Digitalised Life

4.2.2.1.1. Communication Forms

Interpersonal relationships and social acceptance are basic human needs. The weakening of traditional social structures and the increased global mobility of people requires new ways of interpersonal exchange. 

The growing popularity of social networking on the PCs and smart phones (e.g. Facebook and Twitter) shows this and is likely to continue. Their popularity is still increasing and invites people to be a part of the movement. The new online networks are thus laying the basis for the next generation of communication and marketing strategies bringing people together to exchange information about consumer goods, culture and social trends with like-minded users. 

As one result of these new communication forms, security and privacy have at the same time become more important (My data belongs to me) and a negligible quantity (people like to share their views)

4.2.2.1.2. Digitalised Leisure

Due to the continued flexibility and related stress in the work environment, people consider their leisure time as more and more precious and don't want to waste it. 

The temporal distribution of leisure time will most likely become more heterogeneous due to new forms of work organisation (flex time, more part-time work), a growing share of retired people and a more individualised form of leisure time arrangement. 

The (mobile) Internet is already today playing a main role in supporting people to best organize and manage as well as accompany them during their spare time. 

The internet and increasingly relevant apps on smart phones will remain one of the most important tools to support leisure time activities, for example preparing travel arrangements, managing social activities or obtaining and managing digital content. 

However, the diffusion of Internet and mostly smart phone apps will only reach its saturation point in the next 5-10 years with the fastest growing internet user groups being women and especially the elder generation. These groups may have different expectations on how the Internet can support their leisure activities. 

Digitalised leisure will increasingly attain a strong mobile note, already today there are new game forms popping up that need mobile GPS devices or real world meetings organised spontaneously via the mobile internet. But for the future we assume, that a mobile device will deliver anything

· from a personalised and location aware guidebook on your travels

· to a personalised fitness coach, while jogging or hiking

· to a fashion advisor while shopping

· to maybe even a conversation aid while having a real beer with friends - who may or may not be physically present.

To a certain extent the digitalisation of life impacts all verticals, but will mostly be relevant to SmartHome, SmartHealth and SmartShopping.

4.2.2.2. Individualised Lifestyles

The ability and freedom to design one’s life and identity reflect core society values and remain a major trend. Today, freedom of choice to define one’s identity is high but it is also stressful and exhausting, due to the fact that change increasingly encompasses all aspects of life like work, family, partnership, friends, and education. 

The “normal” three periods of life

· first an education or training period

· then starting to work and founding a family

· finally retirement

are replaced by multiple life phases. People stay at home longer, get married and have children later. A form of living together is not something fixed for life but transitional.

And whereas norms used to be set externally by society as a whole, today everyone can set his/her own values. While allowing unprecedented freedom of expression, having more choices also increases the complexity as one has to decide on one’s own. In reaction to this uncertainty and complexity in lives people are looking for guidance and conformity in groups of people who might share their values.

For the verticals in BUTLER this has a twofold impact: while people might be glad to have a system take over some of the complexity of choice or at least support them in their lives, people will also want to express their identity in their dealings with the system and not accept standardised solutions, which are supposed to fit all.

4.2.2.3. Health

4.2.2.3.1. From Healthcare to Healthstyle

The beginning of the 21st century was characterized with spending billions of dollars on international health initiatives and research. People are becoming more self-conscious about and ready to do more for their health. One sign of this is the amount of bio and wellness products entering the mass market. Health has evolved from a narrow concept, namely the medical one where the body was considered a machine and the doctor was the only person who could influence one’s health, to a holistic one. Nowadays, the concept of health is not only linked to biophysical characteristics of people but is also connected to environmental pollution, lifestyle, behavioural factors or immaterial values. 

The concept of healthy lifestyles will extend and lead to a significant growth in health provision markets including enhanced food, sport offers, self-diagnosis kits, gen-based diagnostics etc. Some groups of society will fully participate in this health-style boom; others will avoid it partly due to individual preferences or due to cost pressure.

Patients are turning into consumers of health as a product; hence the mechanism of healthcare is changing. 

· As people are more and more willing to spend their own savings on health, healthcare will follow the pattern of the consumer goods markets, and convenience and “experience” will become key areas of added value. This can already be seen in some hospitals, where the “hotel” offering is seen as an additional aspect parallel to the medical offering.

· The demand for healthcare related services will also grow and for example regular health advice for elderly and chronically sick will be a significant factor.

· The demand for lifestyle-drugs, promising more energy and beauty or enhancing intellectual traits like memory or creativity will continue to grow, as well as demand for services which help individuals to 

· maintain health as a valuable asset (health consciousness)

· participate in and have fun with well-being exercises

· experience emotional ways to enjoy being healthy (health-style)

The gap in society regarding the access luxury medicine vs. the reliance on basic or discount medicine will become normal. Individualized medicine will create new business opportunities in the health care market. Progress in diagnostics will lead to the possibility to provide personalized health care profiles. Affluent patients will have access to individualized health care prevention and treatment. Some examples are:

· Sensors on the body or under the skin allow permanent monitoring of health parameters

· Prevention of health issues becomes very technological and personalised. Instead of pills we might eat gen-modified carrots, with exact amounts of personally needed vitamins

· Drugs will become adapted to each patient’s personal needs and financial possibilities

The new health market calls for cooperation between new providers: lifestyle medicines, plastic surgery, organic market, functional food, health tourism, complementary medicine, wellness with the traditional health providers like pharmaceuticals, medical technology, hospitals, medical tourism.

4.2.2.3.2. Diseases 

Despite of declining mortality due to infectious diseases in the developed world the number of death from cardio – vascular diseases and cancer which are the result of unhealthy lifestyles and a longer life expectancy is rising.

Already medical conditions related to lifestyle like obesity or diabetes are considered to be the epidemics of the 21st century. Experts even fear that life expectancy of people born today will, for the first time, be lower than that of their parents.

Nevertheless as the world’s population on average becomes older, a further rise in the number of chronic and degenerative diseases, such as cancer and Alzheimer’s is to be expected. In line with this, the prevention will become increasingly important. 

Stress-related illnesses like panic attacks and depression or burnout are also becoming widespread, both due to an ever increasing level of stress in our lives as well as a raised awareness of such illnesses, which consequently get diagnosed more often.

Obviously all these changes in the way we experience and view health has a major impact on the SmartHealth vertical, but is does also impact other verticals such as SmartShopping, where more personalised food items might become a topic or SmartHome, where better monitoring of chronically ill people will have to be ensured.

4.2.2.4. Retreat to the private domain

This trend describes the most relevant developments in living and housing as well as people’s demands towards their living environment. It addresses questions like: Where and how do people wish to live today? How have their housing and living preferences changed? What are the predominant wishes for appropriate living forms and adequate living space. 

· My home is my castle: As a reaction to the fast-changing outside world, the sheltered and cosy home is becoming a more important pillar in people’s lives and also a means of self expression

· Individualisation: changes in family structure and an ageing society lead to diversified, more independent forms of living. 

· City Living: Although people long to spend their free time in nature, they prefer living in a city or in a city’s surroundings. 

The vertical most impacted by this trend obviously is SmartHome. With the rise of the Internet, home entertainment technologies and advances in communication technology (smartphones) which allow "work-at-home" options as well as the demographic changes like an ageing society, the role of home will change considerably in the next decade or so.

4.2.2.5. Need for Privacy & Security 

Privacy is the control and protection of one’s private sphere, particularly for personal information about finance, health, consumption and professional, public and family life. Privacy is much more a social concept than a legal or technical one. It represents the right to decide what others are allowed to know about us.

In our daily lives, we leave more and more data footprints behind: credit cards, customer cards, mobile phones, surfing the Internet, moving in monitored public places or filling out the annual tax declaration. Several little brothers are watching us and we freely share our private data using it as a currency to get access to Internet services.

Privacy is often confused with security. But security (e.g. encryption, physical barriers) is on the one hand a means to protect our privacy, and might on the other hand even lead to more intrusion into our private sphere (e.g. through video surveillance or DNA databases).

Depending on unexpected events and their media coverage, the rise of awareness of privacy issues could even be sudden and sharp. Awareness will particularly rise in the following domains:

· Web-related and financial data will probably gain the highest importance.

· The plans of the government to link databases might also lead to a rising sensitivity to privacy issues related to state-owned data.

· Genetic and health-related data protection could become a hot topic in the next few years if scandals occur or frightening reports appear in mass media.

Nevertheless services basing their business model on generating values streams out of personal customer data will further bloom. These value streams may further tap into adds business (e.g. Google) or also try to create value directly out of personal data (e.g. Facebook). The dealing with personal data will go on.

There is a pressing need for new social behaviour and cultural codes how to deal with the fact of publicly available private data. Sticking to current social behaviour will creates that much friction in the society itself so it could break apart. A new social behaviour could be based on not needing to understand and control every bit of personal information but become more tolerant to the now public peculiarities of fellow humans.
4.2.2.6. Target group LOHAS

Lifestyles of Health and Sustainability (LOHAS) describes the marketplace for goods and services focused on health, the environment, social justice, personal development and sustainable living. 

According to expert estimations in the U.S., the LOHAS group counts about 50 Mio of the European population and in Western Europe it is about 30% of the population. LOHAS can be reached by companies through values like sustainability, ecology and social responsibility. This means an increased potential for more products which represent these values and thus more turnover. LOHAS want to communicate and cooperate with companies on an equal footing. 

LOHAS are not limited to a particular social group or defined by particular demographic characteristics. They cannot be categorized according to age, sex, place of origin, social background etc. Instead, they are defined by values: health, ethical correctness, sustainability, enjoyment, high standard of life (above average income) and individuality. Women are slightly more represented.

Furthermore, LOHAS bring together needs so far full of contradictions, e.g. sustainability and pleasure, environmental issues and aesthetics can exist in parallel in a product. They set high values on transparency (e.g. the origin of a product), sustainability, authenticity etc. They define enjoying and pleasure in a new way: time as a value of itself becomes more important than materialistic prosperity. LOHAS impact different business areas like marketing, consumption, enterprise communication etc.

4.2.2.7. Simplifying one’s Life

Complexity and stress are forever growing (more products, more information, more communication, more pressure at work). In general the pace of daily life and its complexity has notably increased in the past decade. A thousand things need to be done – at best in parallel.

Time is the most dynamic commodity of our Western society. Time is perceived as so precious, it should not be wasted but invested in a clever and efficient way. People feel permanently at work and have fewer possibilities to plan their spare time, so they rely on last-minute leisure time options. Recently a tendency towards an “offline culture” becomes visible. 

Next to the LOHAS (Lifestyle of health and sustainability) a new group of consumers has risen. They are like LOHAS focused on health and sustainability but are also critical towards consumption and consumerism. They stand for less complex production and consumption models. The main drivers for this group are focusing on the essential things in life, doing away with anything unnecessary, which in turn also leads to energy saving, sustainability. 

People’s choice of easy-to-use and convenient products and services is a natural consequence to the affluent market. They simply want to avoid stress. Segments that particularly push for convenient products and services are women and elderly. The changing female roles and lifestyles lead to an increasing wish for more simplicity within this group. Services, which guarantee support in different life situations and help people saving time, are on the rise. Various enterprises on the market have already recognized this need and offer rapid support for the everyday life like child care, home care, elderly care etc.

Work-life balance is essential but fragile. Spending time with family and friends is very important. Family and friends have always been very important happiness factors. Free time activity offers helping people to fight stress are booming (e.g. yoga courses, meditation, time management seminars, and wellness weekends).
Another way to cope with complexity is to turn to things that one knows like traditions, traditional products, famous brands and products, etc. There is a reorientation towards the past – visible in the forms of fashion, media and consumption mentality. Simple and rational technique gives the user the feeling of control. Google and Apple are successful examples how to handle highly complex systems. The user knows what he can affect with a push of a button. He doesn’t need to know which processes occur in the background.

People will go on trying to better manage their time, their work and private life and to relax more during their free time. They try to further optimize their working life in order to have more time for other things like family, friends, hobbies, voluntary work, or personal development. The preference for convenient, useful, and easy-to-use products and services will continue to grow.

This trend is one of the major forces influencing the BUTLER system, in the way of functionalities needed over all verticals, but also in the way BUTLER needs to be presented and how interaction with BUTLER has to work.

An easily usable system, that doesn’t force the user to think or adapt, seamless integration into the users daily life and taking into consideration the users most precious resource – time – are of the utmost importance for the success of BUTLER.

4.2.3. Changes in Societal Structure

4.2.3.1. Ageing society

Basically all western countries face a declining birth rate, while at the same time the life expectancy is growing. This leads to a situation that the segment of older people grows in relation to the younger generation. Today in most western societies the 50+ generation is the fastest growing group of citizens. This has a number of implications on the society:

· 50+ become important consumers

· Due to the shift of relations between younger and older people, the older people gain weight in the market. Offerings that may have not enough buyers before will suddenly find enough customers in a couple of years. This could for example be special travel arrangements with care for elderly people - like a doctor attending the trip.

· Older people become an important political power to determine the future of a country

· Older people will contribute a substantial number of votes with the consequence that political parties cannot afford to ignore their needs.

· This may also lead to dissatisfaction of younger people with politics, because they will see themselves as marginalised and treated unfairly.

· Financing retirement plans has to change

· Models for retirement and pension plans have been created decades ago under completely different conditions. These models will have to be re-evaluated. Specifically in societies where there exists a kind of contract between generations where the working people pay in to the pension system to cover for the retired ones will have to change.

· Until the change comes fully into effect, younger people can expect to have to pay more for retirement, while at the same time older people will receive less. This will have a negative impact on what can be spent for consumption and is also likely to make investments into lasting objects like a house more attractive.

· Technology is not just something for young people. 

· Today’s retired generation is the last generation to spend their work life in a more or less non-digitalised environment. This also means that in future elder generations will be much more used to and using the existing technology. Their hobbies will naturally include the usage of internet; mobile phones, HD television, messaging, email etc are normal parts of daily life. It can be expected that this generation will be much more open to adopt new development and technical possibilities.

For BUTLER and the five verticals this means, that older people and their needs have to be considered explicitly as all five verticals are impacted by this trend to a certain extent. The impact does not only cover functional considerations but also non functional requirements like interfaces that need to reflect the special needs of people no longer in their prime.

4.2.3.2. Changing Gender Roles

This trend actually is a result from the shift from an industrial society to a knowledge economy. For the industrial society physical work was a main characteristic, giving a certain advantage to males. With the shift towards knowledge economy other characteristics such as communication skills, social competence and time management have become more highly valued. This removes the gender difference in the work place to a large extent and hence changes the classical role models.

Which in turn forces men to find a new identity and new ways of self-determination and self-definition for themselves The new “self-designed” men – even more than the women - have to define themselves according to ongoing changes in work, the female shift in society and increasingly individualised and flexible lifestyles.

Some important aspects of the changing gender roles are:

· Feminisation of the society and strong focus on female needs and values

· Well-educated working women questioning the classical male role of breadwinner thus threatening the male self-definition via position in job, financial security and prosperity and as head of the family

· Changes in family (e.g. patchwork, single parent) determining new partner and father roles for men

· Straight forward career planning does no longer work, as both genders have to accept equal responsibility for the family

· In the last years “the male topic” is a subject of a lot of discussions in the media and in the society. Plenty of negative headlines appeared, which characterized the men as the “radical looser”, “boys school crisis”, “the failure of the fathers”.

At a first glance shifting gender roles does not seem to have a major impact on BUTLER or the verticals, but since with more and more females entering the work force, they will no longer be available for home care of the elderly and ill, this trend has definitely some impact on the SmartHealth vertical. 

4.2.3.3. Family structure 

While the traditional family structure will remain the idealised way of life, most people aspire to the still increasing number of divorces will continue to change family structures. 

Sequential partnerships with different partners will lead to more and more complicated patchwork family structures, whose organisation is more complex and leads to a need for more efficient time management, support in daily household tasks like shopping, washing or cooking as well as a certain need for flexible housing and efficient transportation, so children can spent time with both parents and easily get from one household to the other.

On the other hand the trend that women give birth at a later age will likely continue as well as couples staying childless – either because they chose to do so or because of diminished fertility. In consequence the number of childless households will also increase, thus lowering the average household size. 

The lowering of the average household size is accelerated by the fact, that more and more people will stay single or in semi-permanent partnerships but without sharing a common household. 

Smaller households also have implications on consumer behaviour: from the need for smaller packages of common goods, to the importance of going out and meeting friends or even the reliance on dating services.

The changing family structure has the most impact on SmartHome – due to the need for flexible housing and an easier to organise family life and SmartShopping.

4.2.4. Responsibility and Sustainability

4.2.4.1. Corporate Responsibility and Social Entrepreneurs 

Food scandals, excessive CEO salaries and empty election promises as well as the current decline of the Euro undermine the credibility of industry and politics. Companies and politicians must redefine their marketing and communication strategies on the basis of radical transparency. Corporate Responsibility (CR) describes the company’s obligation to be sensitive to the needs of all its stakeholders not just the shareholders. These stakeholders can be citizens, consumers, investors, communities (in the areas where the corporation operates facilities), regulators, academics, and media. Corporate Responsibility refers to values like trust or sustainability by making them transparent in doing business. It is not a short term management trend, but a necessity for companies to achieve sustainable success. The sensitivity towards environment, energy and health issues is growing rapidly. 

The target group of so called LOHAS (Lifestyles Of Health and Sustainability), which represents today about 30% of Western EU population, includes corporate behavior in their consumption decisions. Environment friendly products, saving energy and fair trade, are needed to satisfy and guide their demand. 

To achieve more transparency and credibility required by the stakeholders the providers of products and services will need to share information on their own environmental performance in competitive bids for new business. However, the non-achievement of e.g. energy efficiency or CO2 targets could force governments to set mandatory measures, which may adversely affect the development and deployment of new services.

In addition more and more people are looking for meaning and fulfillment outside a traditional career and are turning to professional or voluntary work for social groups, charities, sports clubs, and environmental organizations. The influence of these organizations on politics and on the entire society is growing.

With its demands of transparency, sustainability and reliability this trend has major impact on the SmartShopping vertical, where for example information on product features like manufacturing conditions or environmental impact will likely have to be included in product descriptions alongside the more traditional price and content. Also impacted are the SmartCity and SmartTransport domain, where e.g. local authorities and transporting companies need to keep resource management, waste reduction and other topics in mind.

4.2.4.2. Consumer Empowerment

The digital networking of business and consumers via internet creates the basis for new sorts of cooperation The business model of internet based companies such as Google, Amazon, Ebay is based on bringing together knowledge, customers and markets. Growth is not generated just within existing sectors but also in the interfaces between them.

Through so-called “crowd - sourcing”, digital networks will enable internet users to be involved as sources for ideas in the development of new product ranges: Dell Computers e.g is already today offering prizes to consumers for innovative product ideas.

Private persons will increasingly not only see themselves as consumers, but also as contributors and producers. Hence in the new – mainly digital – world consumers will interact extensively e.g. on Facebook, YouTube, portal sites for hotels or restaurants or even the traditional company websites. Giving feedback and comments, as well as recommendations or warnings, will be one important part if this interaction, where consumers no longer are captive and big organizations or traditional media no longer are in control of information and opinions.

Customers have the possibility to compare prizes, read reviews and test products before they buy them. Due to the increasing complexity of choices, customers trust previous users or third parties (i.e. independent testers) more than the producers themselves for their purchase decisions. 

To counter this trend manufacturers of consumer goods are trying to present themselves and their brands in new ways and focussing on emotive added value, becoming trusted partners rather than mere goods providers.

This may in turn lead to a certain overload for the consumer and strengthen the counter trend for peace and retreat, authenticity and ethical consideration will become the new luxuries.

Again this trend has a major impact on SmartShopping, with SmartCity and SmartTransport also impacted to a lesser extent.

4.2.4.3. Shortage of resources & Waste 

Shortage of raw materials

The market for base metals such as iron, copper and uranium, chrome, nickel, manganese are the basis for numerous industrial sectors like automobile manufacturing to telecommunications and energy production. Due to still growing demand on the market the stocks of most metals are low. Demand for iron ore, copper and manganese is expected to increase by 10 percent per annum until 2010. Thus prices for base metals will continue to get higher until new substitutes have been found. 

In terms of prevention of environment (mining of base metals causes tremendous pollution in the regions for many years) and maintaining the economic growth there are new business models to be developed. Thus e.g. recycling of metals will gain an importance in the future in many sectors. Many companies already implementing into their strategies environmental and social aspects as a part of their Corporate Responsibility concepts running their business production) based on standards.
Shortage of water 

With the growing world population urbanisation and climate change water is becoming scarce commodity worldwide According to UN estimates water supplies will have fallen by a third by 2025. Only 40 percent of the world’s population lives in water rich areas. The rest must get along with only 36 percent of global water reserves. The struggle for access to water reserves has great potential for conflict. Facing these problems water will have to be used efficiently in households, industry and farming in the future. New way for water saving and development of purification technologies will have to make consumption more efficient. 

Shortage of renewable non fossil fuels

80 percent of energy is covered by non renewable fossil fuels. Growing population, economic growth and rise of the threshold countries implicate increasing demand for energy consumption. However the Supplies of fossil fuels are limited. The danger of energy crises hides a risk of international conflicts. Thus new technologies to gain energy need to be developed: innovations in renewable sources of energy supply, smart grids, and intelligent networks to regulate generate the balance between supply and demand. For instance with smart grids it is possible to control the flow of electricity flexibly and mix it from a variety of sources. 

Waste 

In parallel to the economic growth the quantity of waste will increase tremendously. Today about 130 million tonnes of waste are produced worldwide every year, two million of them are coming into fresh water. However in the near future about 40 million tonnes will be predicted to be produced only by electronic waste. Only 10 percent has been caused by households, the rest is the outcome of production and other industrial processes. The politicians are trying to achieve a reduction in the quantity of waste, using set of incentive tools promote the sensitivity for recycling / recyclable products. New technologies in devolving products being a natural part of metabolism reducing waste and still offering usual comfort to the consumer will become significant. There are just one piece of the cake in terms of environmental challenges the world is facing. With the reference to the Smartlife concept which with Butler to be developed there are following verticals affected: SmartHome, smartCity, smartTransportation, SmartShopping.

5. INITIAL USE CASES DESCRIPTION 

5.1.  SMART HOME 

5.1.1. Motivating story line 

“What did we do before things like this were invented?”, Alice Forster thinks by herself while the lighting in the garden and the house go on, the front door opens and the smart “holiday-feeling” playlist she listened to in the shared car continues playing inside as if by magic. 

It is already dark when Alice gets home from her shopping tour with two big bags and her home welcomes her warmly. It was not an ordinary shopping tour because then she would have used the Internet based shopping and delivery services as usual. No, it was an event and she enjoyed strolling through the stores to find the new skiing gear for the Forster family’s yearly winter holidays which they spend traditionally in their chalet in the mountains.

Billy the family dog comes to welcome her too. She could not take him to the tour but felt safe as she was able to monitor him from remote checking on his state, talking to him and even feeding him his favourite meal using the easy-to-use home app on her Smart Phone. On the kitchen counter she finds the packet with all the ingredients for the family dinner. BUTLER suggested it, triggered by an empty fridge. Alice used the remote services to let the poST-Ian Harry – that was his name he said – into the house this afternoon while she was away. She told him to leave the packet on the counter and made sure the house closed the door behind him again. 

Such a remote system is also installed in their holiday chalet. So she was able to let Will – the local heating installer - replace the broken heating before the start of their holidays. She dealt with the matter without being physically present there even once and without having much knowledge about heating systems. BUTLER just notified her that the old one was broken. BUTLER also told her that this 20 year old heating system will be expensive to repair and that they could save quite a deal of money if they had it replaced by a new, much more energy efficient system. Without hesitating she told BUTLER to take care of it. Over time she started to trust BUTLER in its decisions. The system just knows their preferences very well. 

Three days later she got an electronic offer from Will which she discussed with Bob her husband. Finally, she let BUTLER place an order. The installation itself she monitored from remote telling Will to be careful working in the wine cellar. Without BUTLER they would have spent their first holidays at -15°C shivering in the chalet. Now the chalet’s new networked heating system makes sure the chalet is heated up to 21°C when they come. The energy on the heating is spent during the time periods, when it is cheapest and in alignment with the goal to minimize the energy usage.

“Bob and the kids will be here in 30 minutes”, BUTLER’s voice tells her now. She commands BUTLER to heat up the oven that has already been programmed according to the recipe. Then she starts preparing the meal. She does this although her “must-see” TV series start in 5 minutes. She and her best friend Julia are crazy about it and never miss an episode. But that’s ok for now. She just talked to Julia over the homes integrated video communication system (any screen and speaker in the home supports it). They will watch the automatically recorded episode later this evening. They’ll share the content and in parallel discuss the latest gossip.

“Thank god is Friday”, Bob thinks in his car when he is notified by BUTLER that Alice is at home now. Five minutes before he learned from BUTLER that he has to pick up Mark at the museum of history – he took part in a school excursion about dinosaurs - and Lisa from her ballet exercises. Approaching the home, the lights turn on and the garage door opens. Finally home again, after a busy week. When they enter the house, it smells good. Lisa points her Smartphone in the direction of the oven and the display tells her that it’s an Italian lasagne that is in the oven (it also shows her that it has 400 calories per portion but that does not bother her (yet)).

Mark is told to wash his hands for dinner. And once more forgets to turn off the tap. BUTLER notifies him of that and makes sure, Mark returns to turn it off (BUTLER could have done that, but this is about education here. The boy has to learn it.).

Finally, the whole family sits at the table ready for dinner. BUTLER recognises this and initiates the “family-dinner” scene which turns off all media output and adjusts the lighting at the dining place. During the dinner Alice announces that she has decided for the whole family to travel to the chalet by public transportation this year. Last year, they were stuck in heavy traffic congestions for hours and did not reach the chalet until deep at night. And for this year, BUTLER predicts the same situation again consulting his knowledge of weather conditions, traffic information, school holiday plans etc. Before anyone is able to oppose she announces that BUTLER has already planned the complete trip for her. They’ll find their tickets, the trip schedules, a packing list and the wake up alarm settings on their Smart Phones soon. Bobs Smart Phone acknowledges that by vibrating shortly. No more discussions.

After the dinner they start packing. “Bob, if you are looking for your preferred gloves, they are still in the garage where you left them last week when you returned from your garden work”, BUTLER reminds Bob who started looking for something. BUTLER is able to localise people as well as things almost everywhere if wished. After everything is ready, there is still some time left before going to bed. So BUTLER turns on the gaming console, TV and sound system and prepares them for Bob (Bavaria) and Mark (Real Madrid) to continue their season with another match of soccer. Lisa logs into the social network to meet her friends as usual and Alice watches the recorded episode together with Julia. They are especially impressed by this new young actor playing Dr. Franton. What was his name again? Alice points her phone to the TV screen when Dr. Franton appears. Ah yes, of course “Martin Martens”, that’s him. “Is he married again and in which movies did he play before?” Also to those questions BUTLER has an answer.

At 10:30 p.m. BUTLER finally switches the home into the “Family sleeping” mode when it detects that all family members are in bed (Lisa fell again asleep over her e-book). The security system is turned on, the lights switched off and the overall energy consumption reduced to a minimum.

At 7:30 a.m. the home wakes them up again. The jalousies go up and the lights dim according to the personal preferences of the inhabitants (Mark likes to stay in bed for another 10 minutes after the alarm has gone off. And after those 10 minutes BUTLER makes sure he really stands up). Furthermore, the schedule for today including a weather forecast for their holiday destination appears on various screens. And most important: The coffee machine is heated up… During breakfast, Alice shortly checks the temperature in the chalet: 21°C. The new heating works, perfect.

At 9:30 a.m. the whole family is ready to leave for their holidays. When the door opens, BUTLER’s voice reminds Bob that he wanted to take the new streaming radio up to the chalet, which is still standing his office. Bob is very thankful about this BUTLER feature to remind him of things he forgets; mostly in the last moment while leaving the home. He takes the radio with him. The manual he leaves at the office, he won’t need it. It’s all plug’n’play.

Now everyone is ready for a happy holiday. BUTLER will again be a part of it.

5.1.2. The actors 

	Users/Groups
	Roles
	Descriptions

	Family Forster
	Bob, Alice, Lisa, Mark, Billy

(Father, Mother, Daughter, Son, Dog)

Marta
(Grandmother)
	· The Fosters live in a big house close to a large European city

· They also have a chalet in the mountains which they use for the holidays. The chalet is quite far from their house so, they do not drive there very often

	Bob Forster
	Father, son of Marta, “Green” Business Owner
	· Bob is a 51 year old father of two children and husband of Alice

· He runs his own business

	Alice Forster
	Mother, house wife, friend
	· Alice is a 45 year old mother of two children living with her husband Bob

· Alice is a housewife 

· Alice loves to consume multimedia content everywhere when she has a bit of time (tv series)

· Alice is a good friend of Julia who lives nearby

	Lisa Forster
	Daughter, teenager
	· 14 years old daughter of Bob and Alice and sister of Mark

· Always connected to her tribe

· Extremely cool

	Mark Forster
	Son, child
	· 12 years old son of Bob and Alice and brother of Lisa

· Techie, fascinated by computers

	Billy
	Dog
	· The 3 years old family dog of the Forsters

	Marta Grey
	Grandmother, elderly lady
	· 75 years old mother of Bob and grandmother of Lisa and Mark

· Marta, 75, is living alone in a 3 bedroom apartment in the countryside. Her husband Jules died 3 years ago. Marta has three children who are all working in other cities. Marta has a handicap, her knees hurt and she happens to fall when she is a bit weak.

· Marta loves to make short trips

· Marta does not hear good, she owns a hearing aid

	Julia Solo
	Single parent, hardworking business woman
	· 35 years old mother of Carla

· Julia is working at executive level and spends a lot of time at work, she leaves early and comes back late. 

· This new job has pushed Julia to optimize her agenda so that she can spend as much free time as possible with her daughter. 

· Julia loves soul music

· Friend of Alice

	Carla Solo
	Daughter of Julia, small child
	· 3 years old

	John Wisdom
	Teacher, Green Home owner
	· 35 years old 

· Teaching in school

	Joseph Joule 
	Energy manager
	· 55 years old 

· Manages central heating systems

	Sam Clean
	White goods producer
	· 45 years old

· Produces and sells washing machines

	Harry Letter
	Postman
	· 30 years old

	Will Heat
	Heating installer
	· 40 years old

· Installs heating systems at home

	Max Current
	Energy provider
	· 55 years old

· Owns power plants

· Owns energy transmission infrastructure

· Has invested in SmartGrid technology

	Florian Trash
	Waste Management
	· 60 years old


5.1.3. The use case description

	Topic
	No. UC
	User Story
	Resp.

	Control
	SmartHome_UC_1
	Monitoring & Controlling your Home from Everywhere within the House
	

	
	SmartHome_UC_2
	Interacting with smart appliances
	

	Energy&Environment
	SmartHome_UC_3
	Giving Feedback Changing Peoples’ Behaviour to Save Water
	

	
	SmartHome_UC_4
	Detecting Inefficient Appliances to Save Electricity
	

	
	SmartHome_UC_5
	Applying Adaptive Automation to save Energy
	

	
	SmartHome_UC_6
	Checking Energy Production at Home and in the Office
	

	
	SmartHome_UC_7
	Scheduling Electric Loads to Save Money
	

	
	SmartHome_UC_8
	Collecting Appliance Utilization Information to Provide Smart Services
	

	
	SmartHome_UC_9
	Managing waste collection to help people and to optimize services
	

	Info
	SmartHome_UC_10
	Remembering things while leaving
	

	
	SmartHome_UC_11
	Getting Notified at Home
	

	
	SmartHome_UC_12
	Getting Notified while away
	

	
	SmartHome_UC_13
	Finding Things Easily
	

	Media
	SmartHome_UC_14
	Consuming Personalized Media Everywhere in the Home
	

	
	SmartHome_UC_15
	Sharing Media with Others
	

	
	SmartHome_UC_16
	Listening to your Favourite Music Everywhere
	

	
	SmartHome_UC_17
	Watching Augmented TV
	

	Mobility
	SmartHome_UC_18
	Preparing a Trip at Home
	

	
	SmartHome_UC_19
	Connecting your Car to the Home Network
	

	Pet
	SmartHome_UC_20
	Feeding the Pet
	

	Remote
	SmartHome_UC_21
	Opening the Door to Occasional Visitors
	

	Security & Safety
	SmartHome_UC_22
	Feeling Safe While Coming/Leaving Home
	

	
	SmartHome_UC_23
	Opening the Door Keyless Regularly
	

	
	SmartHome_UC_24
	Detecting and Alarming Emergency Situations
	

	Setting
	SmartHome_UC_25
	Setting up a New Device or Service
	

	Shopping
	SmartHome_UC_26
	Organising Shopping List to Save Time
	


5.1.3.1. Monitoring and Controlling your Home from Everywhere within the House

	Use Case ID
	SmartHome_UC_1

	Title
	Monitoring & Controlling your Home from Everywhere within the House

	Primary Actor(s)
	Alice Forster – House wife

	Secondary Actor(s)
	-

	Context of Use / Short Description
	Alice is alone at home. She is in the living room and wants to control the home environment. She also wants to feel safe while being at home alone. BUTLER knows it and offers a way to monitor and control the home to her.

	Actor Motivations (Needs)
	Alice:

· Be able to control easily the home environment from anywhere in the house and the immediate surroundings (e.g. garden, garage) and get feedback from it. 

· Feeling to have the power over the system (and not vice versa) and be informed about the activities of the automated home. 

· Feel save.

	Preconditions
	· Sensor environment in place that allows detecting the room temperature, the power consumption of devices and retrieving the status of the doors and windows.

· Actuators in place to control doors and the heating.

	Postconditions (Result)
	· Alice has been able to access information about the home environment and has understood the feedback easily

· Alice has been able to change the state of the home environment on her own and in the way she wanted to

· Heating in bed room switched off

· Lights and appliances in all rooms but the living room turned off

· All doors and windows are closed

	Trigger
	Alice has the immediate need to change the state of her home environment. She asks BUTLER to provide her information about the temperature in the bed room. 

	Main Success Scenario
	1. BUTLER replies with the temperature of the bed room. 

2. Alice asks BUTLER about the power consumption of the whole house.

3. BUTLER replies with summary of the overall consumption power detailed by all devices and services installed in the in the home

4. Alice asks BUTLER to switch off lighting and unnecessary appliances in all rooms but the one she is in. She also commands to reduce the temperature in the parent’s bed room. 

5. Alice asks BUTLER to make sure that all doors and windows are closed and locked so she can feel safe. 

6. BUTLER notifies her that the front door is still unlocked and asks her whether to lock it

7. Alice tells BUTLER to lock the front door

8. BUTLER notifies Alice that all windows and doors are closed and locked now.

	Alternative Flows
	Alternative 1

7.   Alice tells BUTLER to leave the front door unlocked

8.   BUTLER confirms the orders


5.1.3.2. Interacting with smart appliances

	Use Case ID
	SmartHome_UC_2

	Title
	Interacting with smart appliances

	Primary Actor(s)
	Alice – House wife

	Secondary  Actor(s)
	-

	Context of Use / Short Description 
	Alice is at home and she wants to cook a new recipe.

	Actor Motivations (Needs)
	Alice:

· Be able to easily interact with the household appliances 

· Quickly  access enriched/personalized information

	Preconditions 
	· A smart oven with remote access to its information and capabilities 
· A smart device able to act as extended screen of the oven


	Postconditions (Result)
	· Alice has been able to access information from BUTLER with the suggestion for the recipe 
· The oven was automatically set for the recipe chosen 
· Alice has been able to access contextualized information about the oven and the food inside the oven

	Trigger
	· Alice wants to cook a new recipe and asks BUTLER for a suggestion. 

	Main Success Scenario
	1. BUTLER suggests a suitable recipe for today’s dinner, based on information such as the families preferences, diet plans, the current season, special offers etc.

2. She accepts the recipe, prepares it following the suggestions and puts into the oven the baking tin.

3. The oven was automatically set to the right temperature and mode of work
4. By pointing her smart device to the oven, she quickly retrieves the personalized and enriched view of the oven control/display panel. She closely sees the food inside the oven, its temperature, the time left until the meal is finished, the nutrition facts as well as maintenance data (warranty, parts to be replaced, …) etc.

	Alternative Flows
	Alternative 1

2. She does not accept the recipe and lets BUTLER suggest another one.


5.1.3.3. Giving Feedback Changing People’s Behaviour to Save Natural Resources (Electricity, Water, Gas, Oil)

	Use Case ID
	SmartHome_UC_3

	Title
	Giving Feedback Changing Peoples’ Behaviour to Save Water


	Primary Actor(s)
	Mark Forster - Son

	Secondary  Actor(s)
	Bob Forster – House owner, bill payer

	Context of Use / Short Description
	Mark has a bad habit; he always forgets to turn off the tap. BUTLER detects the situation and gives feedback and incentives.

	Actor Motivations (Needs)
	Bob:

· Save money, lower water bill

· Be environmentally responsible (feel good)

· Save resources where it doesn’t hurt, without sacrificing comfort

Mark:

· Wants to earn incentives and be rewarded for good behaviour

	Preconditions
	· BUTLER is able to detect and measure water flows in real-time

· BUTLER is able to provide feedback/alerts to primary and secondary Actors

	Postconditions (Result)
	· More efficient water usage

· Direct feedback provided to Mark and his father

· Money savings

	Trigger
	Mark turns on the tap and runs water

	Main Success Scenario
	1. Mark leaves the bath room and the water is still running

2. BUTLER notifies Mark about the running water and asks him to turn of the water

3. Mark does turn off the water

4. BUTLER thanks Mark

	Alternative Flows
	Alternative 1 - Incentives

1. Mark turns of the water before he leaves the bathroom

2. BUTLER thanks Mark and gives him an incentive reward (for example a credit towards his new computer)

3. BUTLER notifies Bob that Mark has successfully changed his behaviour

Alternative 2 – Notifications

3. Mark does not turn off the water

4. BUTLER notifies Bob about Mark’s behaviour

5. BUTLER notifies Bob that the monthly water consumption of their household during the last 6 months was 20% above the average consumption of a similar household.


5.1.3.4. Detecting Inefficient Devices and Leaks to Save Natural Resources (Electricity, Water, Gas, Oil)

	Use Case ID
	SmartHome_UC_4

	Title
	Detecting Inefficient Appliances 
 to Save Electricity

	Primary Actor(s)
	Bob Forster – House owner, bill payer

	Secondary  Actor(s)
	-

	Context of Use / Short Description
	Bob knows that energy could be saved in his house and some of the elder devices may be inefficient. But he does not know which those devices are and how inefficient they are. Using the BUTLER electricity monitoring application he get personalized tips and is able to clearly detect stand-by consumers and other inefficient devices.

	Actor Motivations (Needs)
	Bob:

· Earn incentives

· Save money, lower the electricity bill

· Be environmentally responsible (feel good)

· Save electricity where it doesn’t hurt, without sacrificing comfort

	Preconditions
	· BUTLER electricity monitoring application installed 

· BUTLER is able to measure electricity consumption of devices and services in real-time

· BUTLER is able to detect inefficient devices by means of measurement and background knowledge

	Postconditions (Result)
	· Average electricity savings up to 10-15%

· Direct feedback provided to Bob (sensitization)

· Money savings

	Trigger
	Bob turns on the living room lights

	Main Success Scenario
	1. BUTLER notifies Bob that the light bulbs used in the living room are very inefficient. With his knowledge about their behaviour BUTLER also tells Bob that considering the fact that they use this light roughly 4h hours every day on about 300 days of the year between 7pm and 11pm and taking the current energy tariffs they could save 10 Euros each year 2 years after a new efficient LED bulb has been installed. BUTLER could even give them a shopping-tip and order a bunch of them if wished.

2. Bob turns off the TV

3. BUTLER notifies Bob that the stand-by consumption of their TV is abnormally high compared to state of the art technology (it could even detect if it’s broken or just an inefficient device). Also here shopping-tips can be provided if needed.

4. Bob asks BUTLER for an overview of their overall electricity consumption.

5. BUTLER provides him with an easy to understand summary of the consumption presenting all consumers, identifying them clearly, comparing them against each other and giving clear hints on which ones are inefficient. Bob is able to choose the time resolution and access historical information.

	Alternative Flows
	Alternative 1

1. BUTLER recognises that Bob has cut down his energy consumption drastically during the last 6 months and provides him with an incentive (e.g. some bonus on the next month’s bill etc.)


5.1.3.5. Applying Adaptive Control to Save Natural Resources (Electricity, Water, Gas, Oil)

	Use Case ID
	SmartHome_UC_5

	Title
	Applying Adaptive Automation to save Energy

	Primary Actor(s)
	John Wisdom – Teacher

	Secondary  Actor(s)
	Joseph Joule  – Energy manager

	Context of Use / Short Description
	John teaches in different classrooms
. BUTLER maintains comfort while saving energy using context information such as user preferences, classroom occupancy, external temperature, weather forecast, timetables, etc.

	Actor Motivations (Needs)
	John Wisdom:

· Be environmentally responsible (feel good)

· Save resources where it doesn’t hurt, without sacrificing comfort

· Use personal preferences in each classroom or meeting room 

Joseph Joule :

· Save energy, decrease the energy bill

· Collect more information to increase awareness regarding building-related consumptions 

	Preconditions
	· BUTLER is able to use school interoperable timetable

· Within the school BUTLER is able to collect users feedback

	Postconditions (Result)
	· Heating/Cooling/Lighting/Shading are adjusted and optimized without compromising comfort

· Direct feedback provided to primary and secondary actors

	Trigger
	BUTLER detects an energy-inefficient or non-comfort situation e.g. an unused room is being heated

	Main Success Scenario
	1. At noon John and his students leave a classroom that is now unused for the rest of the day

2. Based on the school timetable, BUTLER detects this condition and adjusts the room temperature taking into account external temperature, weather forecasts, future classroom occupancy etc.
3. Joseph observes the energy savings which have been achieved

	Alternative Flows
	Alternative 1

1: John is sick at home, so his class will be empty today. BUTLER detected no activity in the room and reduce heating

Alternative 3

4: Joseph tunes the system with BUTLER’s support
 adapting the building to the habits of the students/teachers, while getting support information and feedback to foster future energy-saving initiatives


5.1.3.6. Checking Energy Production at Home and in the Office

	Use Case ID
	SmartHome_UC_6

	Title
	Checking Energy Production at Home and in the Office

	Primary Actor(s)
	Bob Forster – Home and business owner

	Secondary  Actor(s)
	· Visitors

· Employees at work 

· Family Forster at home

	Context of Use / Short Description
	Bob Forster, both at work and at home, uses renewable production information (and forecast) to optimize energy-consuming tasks scheduling and to show to secondary actors current energy consumption/availability information.

	Actor Motivations (Needs)
	Bob Forster:

· Maximize use of renewable energy sources 

· Save energy, decrease energy bill

· Be environmentally responsible (feel good)

· Know how much renewable energy is used (user awareness)

Secondary Actors:

· Know how much renewable energy is used (user awareness)

	Preconditions
	· BUTLER is able to detect and measure renewable sources flows

· BUTLER is able to provide feedback/alerts to primary and secondary actors

· A number of delay-tolerant tasks (with pre-determined energy requirements) are waiting for execution at home or office

	Postconditions (Result)
	· Renewable energy use is optimized

· Direct feedback provided to primary and secondary actors

· Raised collective awareness regarding energy saving

	Trigger
	A large amount of renewable energy is available due to good weather conditions

	Main Success Scenario
	1. Bob configures a number of “delay tolerant” energy-hungry tasks in home and office appliances (e.g.: power-intensive calculations in the server room, washing machines to start)

2. Renewable energy becomes available due to good weather

3. Delay-tolerant tasks are scheduled automatically (e.g. processes in the server room are started, washing machine starts automatically)

4. Visitors, employees and family members access information about usage of green energy through multiple media (e.g.: web page, screen).

	Alternative Flows
	Alternative 1

2. Bob requires some tasks to start anyway, despite no green energy is available, because it needs those tasks urgently; the system is informed about this.


5.1.3.7. Scheduling Electric Loads to Save Money

	Use Case ID
	SmartHome_UC_7

	Title
	Scheduling Electric Loads to Save Money

	Primary Actor(s)
	Alice Forster - House wife

	Secondary  Actor(s)
	Max Current or “Smart Grid” – Owner of power plants. Managing overall energy production/distribution

	Context of Use / Short Description
	Alice is at home doing day to day activities using energy consuming appliances and services e.g. while washing the dishes shortly before noon when the demand for energy is the highest during the day. BUTLER helps her saving money by scheduling the operation of appliances to hours where the energy is cheapest (as the demand is low) without her losing comfort.

	Actor Motivations (Needs)
	Alice:

· Save money using the energy, when the tariff is the cheapest (that’s when it is easily available)

· Neither loss of comfort nor control (still wants to decide when to cook and wash the dishes etc.)

Max (or the “Smart Grid”):

· Bridge the available energy performance with energy consumption needs of end consumers in the easiest way and to cut down on “peak loads” as much as possible

· Saving money through the optimisation of the energy supply by producing less power and needing less power plants to do the job

· Saving money through the optimisation of the load on the transmission infrastructure

	Preconditions 
	· Dish washer is turned off

· BUTLER home system is connected to the Smart Grid

	Postconditions (Result)
	· Dish washer is scheduled to start at 7pm (trade of between tariff and latency)

· Money savings

· Optimized energy production and distribution

	Trigger
	· Alice wants to turn on the dish washer at 11am

	Main Success Scenario
	1. The current overall city energy consumption level reaches a peak and BUTLER informs Alice that it will be very expensive to wash the dishes right now as a very expensive tariff is active due to high energy demand.
2. Instead of the original “On”-button, Alice presses the “On when cheapest”-button on the dish washer and leaves the up the start of the washing procedure to BUTLER

3. The dish washer display shows that the system has scheduled the washing program for 7 pm and how much money is saved that way

4. Alice accepts this setting

	Alternative Flows 
	Alternative 1

2. Alice needs clean dishes right now, no matter what it costs, she presses the original “On-“button again. 

3. Washing starts immediately and BUTLER tells her what it costs

Alternative 2

5. Alice does not accept the proposed setting and instead chooses an option to set the starting time to 3pm. 

6. The dish washer display shows how much money is saved that way (less money savings than in the “Main Success Scenario”)


5.1.3.8. Collecting Appliance Utilization Information to Provide Smart Services

	Use Case ID
	SmartHome_UC_8

	Title
	Collecting Appliance Utilization Information to Provide Smart Services

	Primary Actor(s)
	Alice  Forster – House wife

	Secondary  Actor(s)
	· Sam Clean – White goods manufacturer

· Other white goods manufacturer competitors

	Context of Use / Short Description
	Alice uses her brand-new washing machine. BUTLER detects this and gives Alice precious information about Alice’s habits to Sam and provides new features and useful tips to Alice

	Actor Motivations (Needs)
	Alice:

· Benefit from more features (e.g. extended warranty)

· Get support to choose “best in class” appliances

Sam:

· Produce and sell washing machine

· Improve his products futures

Other competitors:

· Send Primary Actor’s contextual advertisements 

	Preconditions
	· Alice has a brand-new, BUTLER-powered washing machine

· Alice accepts a producer’s deal (free extra feature for disclosing data)

· Alice subscribes to the “OpenBUTLER” service

· BUTLER is able to provide feedback/alerts to primary and secondary actors

	Postconditions (Result)
	· Sam improved the next generation of his washing machines using information about Alice’s (and other customers’) habits

· Other competitors manage profiled information

· Alice receives relevant offers from other competitors

· Alice has got extra features for her new washing machine

· Alice has finally got the most efficient washing machine on the market

	Trigger
	Alice turns on the BUTLER-powered washing machine

	Main Success Scenario
	1. BUTLER sends a report to Sam who collects the information  

2. (With many time iterations of 1 and 2) Sam processes information to improve future products 

3. BUTLER sends information to other competitors who collect Alice’s appliances utilization information

4. Alice gets advertisements from other competitors using  “OpenBUTLER” service

	Alternative Flows
	Alternative 1

3.  Alice does not allow BUTLER to send information to other competitors. Or is even able to tell BUTLER when to send whom what kind of information.


5.1.3.9. Managing waste collection to help people and to optimize services

	Use Case ID
	SmartHome_UC_9

	Title
	Managing waste collection to help people and to optimize services

	Primary Actor(s)
	Marta Grey – Grandmother, elderly lady

	Secondary  Actor(s)
	Florian Trash - WMC Waste Management Company 

	Context of Use / Short Description
	Marta, at home and while shopping, does not know very well the recycling-related symbols on the products packaging. Marta just finished a milk bottle and she’s got no idea whether the bottle can be recycled or not. In case the bottle is recyclable, she wants to know the right recycle bin to be used.

	Actor Motivations (Needs)
	Marta:

· Recycling more and better (be environmentally responsible)

· Save money

Florian - WMC

· Better management of the waste collection 

	Preconditions
	· Secondary actor provides an efficient door-to-door recycling service 

· BUTLER knows package materials and contextual/local wasting rules

· BUTLER is able to provide feedback/alerts to primary and secondary actors

	Postconditions (Result)
	· Increased overall waste recycling 

· More efficient waste management

· People don’t make mistakes doing waste separation

· Raised collective awareness regarding waste saving 

	Trigger
	Marta asks BUTLER about the right bin to be used for empty bottle of milk.

	Main Success Scenario
	1. BUTLER signals the right bin to Marta

2. Marta puts the empty bottle in the right bin
3. BUTLER thanks Marta

4. BUTLER sends a message to the WMC about Marta’s waste behaviour

5. Marta gets tax bonuses

	Alternative Flows
	Alternative 1

1. BUTLER does not have information about the bottle

2. BUTLER reports to Marta she should put the bottle in a “generic” bin

3. Marta puts the empty bottle in “generic” bin 
4. BUTLER triggers a “new product” process to the WMC

Alternative 2

2. Marta’s bin is full

3. BUTLER triggers to the WMC the “full bin” event.

4. Taking Marta’s bin information and the information of all other bin’s in the city Florian adapts the collection plans and the waste collection units.


5.1.3.10. Remembering things while leaving

	Use Case ID
	SmartHome_UC_10

	Title
	Remembering things while leaving

	Primary Actor(s)
	Lisa Forster - Daughter

	Secondary  Actor(s)
	-

	Context of Use / Short Description
	Most people know the problem of forgetting something important just right while leaving the home and noticing it when its too late. BUTLER helps remembering these items.

Lisa needs to remember to take along her umbrella before leaving home depending on the current weather forecast and where they are heading to.

	Actor Motivations (Needs)
	Lisa:

· Comfort, confidence and time savings being sure to have everything she needs to take along before leaving home

	Preconditions
	· BUTLER can monitor an online agenda and can recognize when someone has taken an umbrella with her
· BUTLER knows (and can learn) where a person will be going to and when she needs an umbrella  

	Postconditions (Result)
	· Lisa does not forget anything and hence saves lot of time

	Trigger
	· Lisa is about to leave the home and go walk the Billy the dog

	Main Success Scenario
	1. BUTLER checks the weather forecast for today and learns it is going to rain. Based on what Lisa is about to do, BUTLER anticipates the need for an umbrella. BUTLER verifies that Lisa has not yet taken out her umbrella from the closet and informs her that it is very likely going to rain and that an umbrella is recommended.

2. Lisa takes out their umbrella and leaves

3. BUTLER wishes her a pleasant walk in the park

	Alternative Flows
	-


5.1.3.11. Getting Notified at Home

	Use Case ID
	SmartHome_UC_11

	Title
	Getting Notified at Home

	Primary Actor(s)
	Alice Forster – House wife

	Secondary  Actor(s)
	· Bob – her husband

· Marta – her mother in law

	Context of Use / Short Description
	Providing Alice with relevant information at the right time non-intrusively without interrupting or annoying her during her ongoing activities.

BUTLER notifies Alice that Bob is stuck in traffic jam and will be home later.

	Actor Motivations (Needs)
	Alice:

· Having the right information at the right time

· Not being interrupted or annoyed during an ongoing activity with a higher priority

	Preconditions
	· Messages (or) alerts pending to be notified 

	Postconditions (Result)
	· Alert/notification are delivered in a non-intrusive way based on the current activity of the user

	Trigger
	· Alert/ notification pending from any kind of system or person (telephone call, alarm clock, other people, etc.) -> Bob is stuck in traffic

	Main Success Scenario
	1. Alice receives a text message from Bob that he is stuck in traffic and will be 30 min later.

	Alternative Flows
	Alternative 1

1. Alice is busy in the kitchen preparing the dinner with both hands full. BUTLER reads the message aloud.

Alternative 2

1. Alice is watching a series on the TV. BUTLER displays the message on the TV screen

Alternative 3:

1. Alice is on the phone with her friend Julia and does not want to get disturbed. BUTLER waits until the phone call is finished and gives her the message then


5.1.3.12. Getting Notified While Away

	Use Case ID
	SmartHome_UC_12

	Title
	Getting Notified While Away

	Primary Actor(s)
	Bob Forster – Business owner and family father

	Secondary  Actor(s)
	-

	Context of Use / Short Description
	Bob is on the way home from the office and he needs to do a few things along the way like purchasing a particular bottle of wine for dinner, filling the fuel tank as the prices are going to increase tomorrow, and to pick up the kids. As he is quite forgetful, he would like BUTLER to remind him about this to do’s .

	Actor Motivations (Needs)
	Bob:

· Having the right information at the right time

· Comfort, confidence and time savings being sure not to forget anything important 

	Preconditions
	· BUTLER is able to monitor inputs from various sources like Bob’s agenda, his navigation system, the smart home automation system, etc., and notifies him based on his current location and situation.

	Postconditions (Result)
	· Bob receives appropriate notifications based on his current location enabling him to do all his pending tasks efficiently without interrupting his current activity

	Trigger
	· Events identified by BUTLER based on current location and urgency of pending notifications

	Main Success Scenario
	1. On his way back from work, Bob receives the notification from BUTLER that his wife is at home now. Which is unusual, shouldn’t she be picking up the children from school in 15 minutes?

2. Shortly afterwards an alert from his wife is received that he should pick up the children from music school as she is too busy with preparing the dinner.

3. BUTLER changes the route of his navigation system to pass by the children’s school

4. Bob gets another alert that they have run out of the kind of red wine that his mom favours, and that he should pick up a bottle if he comes across a shop along the way.

5. BUTLER checks for nearby shops that are open and have the bottle in store, and puts them on the navigation map.

6. On the way, BUTLER detects that Bob is about to pass a gas station and notifies him that fuel prices are going to increase tomorrow and that his fuel tank is halfway empty.

	Alternative Flows
	Alternative 1

4. Due to traffic jams ahead, BUTLER does not notify Bob as he would otherwise arrive too late at the shop to pick up the bottle of red wine.


5.1.3.13. Finding Things Easily

	Use Case ID
	SmartHome_UC_13

	Title
	Finding Things Easily

	Primary Actor(s)
	Marta Grey – Elderly lady

	Secondary  Actor(s)
	-

	Context of Use / Short Description
	Marta is at home and wants to find things – such as her glasses - that she has left around. Sometimes she doesn’t remember where he has put these things and would like to get some help.

	Actor Motivations (Needs)
	Marta:

· Never lose something or at least find it easily again

· Save time and frustration

	Preconditions
	· BUTLER is able to localize objects

· BUTLER has knowledge of the home map

	Postconditions (Result)
	· Marta has found the glasses she was looking for

	Trigger
	Marta wants to read and asks BUTLER to “find the glasses”

	Main Success Scenario
	1. The system automatically finds the glasses and guides Marta to them. 

	Alternative Flows
	-


5.1.3.14. Consuming Personalised Media Everywhere in the Home

	Use Case ID
	SmartHome_UC_14

	Title
	Consuming Personalized Media Everywhere in the Home

	Primary Actor(s)
	Alice Forster – Mother, fan of TV series

	Secondary  Actor(s)
	Mark Forster – Son, video gamer

	Context of Use / Short Description
	Alice wants to continue watching her favourite TV series while moving from the living room to the bedroom because Mark and his friends want to play video games in the living room.

	Actor Motivations (Needs)
	Alice:

· Watch TV without being interrupted

· Don’t bother with numerous remote controls and systems

Mark:

· Wants to play video games with friends in the living room

	Preconditions
	· Alice is watching her favourite TV series in the living room

· BUTLER is able control all the multimedia chain (set-top box, TV, amplifier), in every room

· BUTLER is able to profile users and their multimedia usage

	Postconditions (Result)
	· Alice has watched her TV series seamlessly without any loss of content

· Less tedious user operations

· Better user experience

	Trigger
	Mark comes back home with friends and wants to play video games in the living room and Alice leaves the living room

	Main Success Scenario
	1. BUTLER switches the media system in the living room to the gaming mode

2. BUTLER starts recording the TV series in the background and switches on the media system in the in the bedroom

3. When Alice is ready enters the bed room the TV series plays exactly from the point of the series that was active when she left the living room.

	Alternative Flows
	Alternative 1

2. Alice decides to watch the series later and go outside with Billy instead. BUTLER recognises this and does not turn on the media system in the bedroom

Alternative 2

1. Alice programs a TV recording manually

2. BUTLER records the TV show as programmed


5.1.3.15. Sharing Media with Others

	Use Case ID
	SmartHome_UC_15

	Title
	Sharing Media with Others

	Primary Actor(s)
	Alice Forster – Mother, fan of TV series

	Secondary  Actor(s)
	Julia Solo - Alice’s best friend

	Context of Use / Short Description
	Alice likes a tv series and believes that her best friend could like it too

	Actor Motivations (Needs)
	Alice, Julia:

· Enhance social link between friends

	Preconditions
	· BUTLER is aware that a TV show is broadcasted, can get various metadata about it, and record it

· BUTLER is connected to social networks

	Postconditions (Result)
	•     Closer friendship

	Trigger
	Alice marks a tv series as ‘like to share’

	Main Success Scenario
	1. Alice is watching her favourite TV series which she finds it very good and believes that Julia would love it too

2. She tells the system that she would like to share it with Julia

3. BUTLER notifies  Julia that Alice would like to share this series

4. Julia accepts the sharing request

5. When Julia comes back home, she has immediate access to all episodes of the series available so far 

6. In the future BUTLER notifies Julia about new episodes and also makes them accessible to Julia

7. Extension: Julia and Alice are able to watch the TV series together each one in her home sharing gossip over a real-time communication link and get personalised information on the series, the actors etc. See also UC “Watching Augmented TV”.

	Alternative Flows
	Alternative 1

1. Julia programs her system manually to record the series suggested through the social network 


5.1.3.16. Listening to your Favourite Music Everywhere

	Use Case ID
	SmartHome_UC_16

	Title
	Listening to your Favourite Music Everywhere

	Primary Actor(s)
	Julia Solo – Fan of soul music 

	Secondary  Actor(s)
	-

	Context of Use / Short Description
	Julia likes to listen to music every day in various places, especially soul music. BUTLER supports her in choosing the right music in the right situation.

	Actor Motivations (Needs)
	Julia:

· Easy and fast access to music everywhere

· Listening to favourite music matching an activity or mood

	Preconditions
	· BUTLER can manage and stream music from and to various places and devices

· BUTLER knows Julia and her preperences

· BUTLER knows Julia’s current activity

	Postconditions (Result)
	•     Better user experience

	Trigger
	Julia listens to a radio station and hears a new music piece she likes very much. She tells it to BUTLER.

	Main Success Scenario
	1. BUTLER asks her whether she wants to hear more of this kind of music now.

2. Julia accepts the offer and BUTLER creates a playlist that contains more music of this artist or pieces that sound similar.

3. Julia additionally asks BUTLER to give her some more information of the artist

4. BUTLER provides her with a portrait of the artist

	Alternative Flows
	Alternative 1

2. Julia tells BUTLER to prepare a two hour playlist for tomorrow in the car

3. BUTLER prepares the list of music and plays it the next day in the car

Alternative 2

2. At some point in time, Julia gets home and is in the mood for this kind of soul music. She tells BUTLER she’s in a soul mood (or BUTLER detects it?)

3. BUTLER plays the playlist he prepared some time ago (probable enhanced with the actual album of the artist)

Alternative 3:

4. BUTLER notifies Julia that this artist will be giving a concert in her town in two weeks

5. Julia orders two tickets over BUTLER (for Alice and her)


5.1.3.17. Watching Augmented TV

	Use Case ID
	SmartHome_UC_17

	Title
	Watching Augmented TV

	Primary Actor(s)
	Alice Forster – fan of TV series 

	Secondary  Actor(s)
	-

	Context of Use / Short Description
	Alice is on her sofa watching TV. She likes to deepen what she is watching by searching more information. She also would appreciate some kind of interaction with the else quite uni-directional medium.

	Actor Motivations (Needs)
	· Getting more information on the current TV program. 

· Interacting with her TV as easily as possible and actively participate to the TV programs.

	Preconditions 
	· A TV connected to BUTLER

· A smart devices allowing to extend the TV’s capabilities by providing an alternative interaction interface

	Postconditions (Result)
	· Alice has enriched the TV program finding some more useful and interesting information and content. 

· Alice has interacted in a new way with the TV program

	Trigger
	Alice watches a TV show and sees a singer that she doesn’t know. She points her smart BUTLER device on him.

	Main Success Scenario
	1. The smart device shows superimposed on the live view the name of the actor with the link to his web site.

2. Alice visits the web site and start reading the singer’s biography and other interesting news about him

3. On TV screen she is prompted a message to use the smart device to interact with the program. The message contains the indication to vote for the preferred singer of the show.

4. Alice, through her smart device, frames the message and BUTLER automatically sends a new vote for this singer

5. BUTLER asks her whether she wants to  share the action that she has just done with Julia

6. Alice accepts the offer

7. BUTLER notifies Julia about the action and the new cool singer

	Alternative Flows
	Alternative 1

3.   Alice chooses not to interact and tells BUTLER  not to bother her with this kind of request any more until she requests it

4.   BUTLER learns that and behaves accordingly

Alternative 2

6.  Alice does not accept the offer. No message is sent


5.1.3.18. Preparing a Trip at Home

	Use Case ID
	SmartHome_UC_18

	Title
	Preparing a Trip at Home

	Primary Actor(s)
	Marta – Elderly lady which loves day trips

	Secondary  Actor(s)
	-

	Context of Use / Short Description
	Marta spontaneously decided to go to a day trip to the south of Switzerland and lets BUTLER take care of it.

	Actor Motivations (Needs)
	· Still feel independent

· The need to feel safe going to a trip and to have a clear idea about every next step during the journey

· Eliminating the need to go to the travel agency or checking the schedule 

· Wishes to experience something that is impossible to experience at home or in the local area

	Preconditions 
	· Transportation systems have made their schedules available for information retrieval

	Postconditions (Result)
	· Everything is planned without going outside at hours where all travel agencies are closed.

· Marta knows exactly what expects her at every moment of her journey. 

· Finally, Marta had a perfect “BUTLER-guided-tour”

	Trigger
	Marta decides to travel and tells BUTLER so

	Main Success Scenario
	1. It is 7 o’clock in the evening. Marta asks BUTLER to present her with some options for a nice trip tomorrow

2. The BUTLER system generates 5 possible options based on her preferences and with the access to schedule databases, weather forecasts and geographical information systems

3. Marta decides to go to the south of Switzerland where there will be a sunny day tomorrow

4. BUTLER creates a detailed plan with time tables, routes, points of interest and presents them to her. 
5. She accepts the plan
6. BUTLER reserves seats, orders all necessary tickets and loads them to her smart phone
7. BUTLER sets the alarm clock to wake her up in the morning
8. Marta has the possibility to start a kind of realistic trip simulator to e.g. see how the trains station at her destination looks like and how she will get to the proper platform in the evening to get back
9. – xxx. While leaving the home BUTLER turns off everything, reminds her of things she forgot, etc. During the trip BUTLER provides context-sensitive information on the sites Marta visits, tells her where the next toilet is, and provides guidance if wished. Or it rearranges the trip due to traffic congestions or if she misses the train etc. etc. etc.

	Alternative Flows
	Alternative 1

1.  Marta tells BUTLER to surprise her and BUTLER decides himself where to send Marta in the morning

Alternative 2

2. BUTLER reminds Marta that his has an arrangement with the dentist tomorrow.

3. Marta decides to travel on another day (or goes anyway)


5.1.3.19. Connecting your Car to the Home Network

	Use Case ID
	SmartHome_UC_19

	Title
	Connecting your Car to the Home Network

	Primary Actor(s)
	Bob Forster – Father, business man

	Secondary  Actor(s)
	-

	Context of Use / Short Description
	Bob travels several hours a day, by car

	Actor Motivations (Needs)
	Bob:

· Having all the data you have at home also in your car

· Being prepared for the trip and the destination when entering the car

· Enjoy all personalized media from various sources everywhere

· Don’t miss favourite TV show when being late from work

· Being able to control your home environment from the car 

	Preconditions
	· Car connected to the home (continuously or while in the garage)

· The car stereo system is a part of (or compatible with) the home multimedia system, and both are BUTLER compatible

	Postconditions (Result)
	•     Access to data and media in the car granted

	Trigger
	Bob drives his car into the garage

	Main Success Scenario
	1. At home, Bob is watching a music show on the tv 

2. From the detailed electronic program guide, Bob identifies an artist he likes

3. Bob buys and downloads the artist’s last album from the system on-demand service

4. The system automatically copies the album to the car local server, tagging it as ‘new’ and ‘like’

5. Next morning, Bob enters his car

6. The car server suggests Bob to listen to this new addition

7. Later in the day, Bob realizes he will be late at home and will miss his favourite TV show

8. Bob remotely orders BUTLER to record the TV show

	Alternative Flows
	Alternative 1

1. Bob copies the album on a USB disk and insert it into his BUTLER car stereo

2. The BUTLER home server detects that Bob is not at home when the show begins, and automatically records it (based on Bob’s habits)

Alternative 2

1. Bob prepares a business trip for tomorrow.

5. Next morning, Bob enters his BUTLER car

6. The BUTLER car knows the route, has all contact information and all the documents needed and lets Bob access it in an easy way

7. The BUTLER car briefs Bob about the meeting

8. The BUTLER car notifies Bob about changes in the agenda of the meeting


5.1.3.20. Feeding the Pet

	Use Case ID
	SmartHome_UC_20

	Title
	Feeding the Pet

	Primary Actor(s)
	Alice Forster – House wife

	Secondary  Actor(s)
	· Bob Forster – Alice’s husband 

· Billy – Family’s dog

	Context of Use / Short Description
	Alice is away from home and Billy needs to be fed. BUTLER detects the situation and notifies Alice it is time to feed Billy. Alice can give BUTLER the order to feed Billy.

	Actor Motivations (Needs)
	Alice:

· Feeding Billy while she is away from home and she is not able to come in time for serving Billy’s meal  

· Treat Billy well by avoiding him to wait unnecessarily for his meal (feel good)

Billy:

· Being fed on time

	Preconditions
	· BUTLER is able to detect that it is time for Billy to eat

· BUTLER is able to control the door of the room containing Billy’s food

	Postconditions (Result)
	· Billy’s meal has been served. 

· Billy now feels well and he can peacefully wait for his owners to come back home


	Trigger
	It is time to feed Billy

	Main Success Scenario
	1. Alice is not at home and BUTLER notifies her that it is time to feed Billy

2. Alice is offered the possibility to start the procedure enabling to feed Billy from remote. 

3. Alice accepts and BUTLER starts the procedure

4. Billy starts eating
5. BUTLER asks Alice if she wants to monitor the process
6. Alice accepts and BUTLER provides a live stream that allows Alice to talk to the dog and make sure he eats his meal

	Alternative Flows
	Alternative 1

2. Alice cannot receive BUTLER’s notifications. As no action has been taken after some time, BUTLER sends the notification to Bob.

3. Bob tells BUTLER to go on and feed the pet.

Alternative 2

3.  Alice does not accept and tells BUTLER to wait

Alternative 3

6.  Alice does not accept as she does not have time to monitor Billy


5.1.3.21. Opening the Door to Occasional Visitors

	Use Case ID
	SmartHome_UC_21

	Title
	Opening the Door to Occasional Visitors


	Primary Actor(s)
	Will Heat - Heating installer / repair person

	Secondary  Actor(s)
	Bob Forster – Holiday chalet owner

	Context of Use /Short Description
	Repairs are to be done in Bob’s chalet, but nobody is there. So Bob needs to be able to give the repair person access to his chalet. 

Bob has chosen a company which also supports the remote check of work, so he can sign off the work remotely.

	Actor motivation (Needs)
	Bob

· See/monitor your home remotely

· Save time, be more flexible (no need for exact time slot agreements with repair personnel)

· Be sure that only authorised people can access his home

Will

· Able to work with / for remote customers

· More flexible in his work schedule, doesn’t need to exactly stick to predefined time slots 

	Preconditions 
	· BUTLER is able to detect / identify a person wanting access to the home

· BUTLER allows remote monitoring both at the door and within the home 

· Access scenarios to different parts of the home can be defined and selected within BUTLER. BUTLER can make sure that these access scenarios are followed

· Will or his company have agreed that Will and his work can be monitored while in Bob’s chalet

	Postcondition
	· Occasional visitor (Will) has been identified and could enter the home to do his work, even though nobody else was present

· Bob can observe the work done by the worker and is satisfied

· The integrity and security of Bob’s home has been preserved all the time 

	Trigger
	Will arrives at the door of the chalet and rings

	Main Success Scenario
	1. BUTLER identifies that a visitor asks for access and notifies Bob

2. Bob recognizes Will and authorizes his access to the chalet and to all rooms covered by the access scenario “Repairperson”

3. BUTLER opens the door for Will and allows Will access to all the rooms covered by the access scenario

4. BUTLER activates the remote monitoring and informs Will that his work can now be observed

5. Bob can chose to watch the monitoring

6. Will finishes his work and notifies Bob that he’s ready

7. Bob tests the repair work by remotely turning on the heating and observing the temperature change in the chalet

8. BUTLER performs additional checks and informs Bob that the repair seems to be satisfactory

9. Bob signs off Will’s work remotely

10. Both Bob’s BUTLER system and The BUTLER system of Will’s company store the sign off for further reference

11. Will leaves the chalet

12. BUTLER makes sure, that the chalet is closed securely after Will and the home scenario “nobody at home” is still activated.

	Alternative Flows 
	Alternative 1

2. Bob does not recognize Will, the doors of the chalet remain closed to Will.

Alternative 2

2. Bob cannot be reached but BUTLER has been notified of the scheduled repair and can identify Will through Will’s company BUTLER system.

3 to 5. see main scenario

6. Will notifies BUTLER that the work has been finished.

7. BUTLER performs some tests and gives a sign off recommendation to Bob.

8. The sign off recommendation is logged in both BUTLER systems.

9. Bob can check and sign off Will’s work at a later point in time.

10. The final sign off is documented in both BUTLER systems.

11 ff see main success scenario

Alternative 3

1. Will has received an entry code to the chalet and can let himself in

2. Not necessary

3. BUTLER has been notified off the impending repair visit, recognizes the entry code and allows Will access to all the rooms covered in the predefined access secenario. BUTLER notifies Bob, that Will has arrived.

4. ff. see main success scenario

Alternative 4

6. Will needs access to a room not covered in the defined access scenario.

7. BUTLER notifies Bob of Will’s demand

8. Bob can remotely adapt the access scenario to give Will access to extra rooms.

9ff see 6ff in the main success scenario

Alternative 5

7. Bob is not entirely happy with the work performed by Will.

8. Bob can refuse the sign off or sign off with conditions. 

9. Bob’s remarks/conditions are logged in BUTLER and the BUTLER system of Will’s company together with the sign off (or instead of the sign off)

10 ff see 11ff in the main success scenario




5.1.3.22.  Feeling Safe While Coming/Leaving Home

	Use Case ID
	SmartHome_UC_22

	Title
	Feeling Safe While Coming/Leaving Home

	Primary Actor
	Alice Forster – House wife

	Secondary Actor ( -s) 
	The rest of the Forster family

	Needs 
	· Security: protect against burglary (Swisscom MAFO/1000 customer: 20% people in CH are concerned by burglary), prevent fires, water damages etc…

· Peace of mind: electronic devices are on
.

	Context of Use/ 
	Family goes on holiday. Alice wants to have full peace of mind during the holidays. Normally, she asks the neighbours to open the shutters every day, but this year, they go on holidays at the same time so, this year, it will be done automatically.

	Preconditions 
	· Alice has defined the scenario about how the house should behave while they are on holidays (start /end date) and called it “away”

	Postconditions
	· Customer benefit: no worries during the holidays

At home ( Location 1) after leaving 

· Door is locked

· Alarm is activated

· All electronic devices are off (except the fridge)

· Heating is off 

· Lights will switch on every day at a random time

· Messages sent if something happens

At chalet ( Location 2) before arriving:

· Heating is on 

	Trigger
	The predefined scenario occurs - Forster`s leaves for holidays according to the configurations. .

	Main Success Scenario
	1. BUTLER knows the Forsters leave for their holidays and initiates the defined scenario:

a. Alarm is activated: in case of intrusion, movement in the house, of smoke and of water 

b. All electronic devices are off (except the fridge)

c. Heating is off – but will warm up to 22 degrees for when they are back

d. Lights will switch on every day at a random time

e. Shutters will open every morning  at random time

f. Messages sent per sms if something happens

2. The heating system at the chalet turns on and the chalet is automatically prepared for the family according to their preferences

3. When they come back, the house will be in the previous settings again

	Alternative Flows
	Alternative 1

1. During the holidays, they are informed that Marta will visit while they are not at home. 

2. Alice changes the settings earlier as the planned date. 


5.1.3.23. Opening the Door Keyless Regularly 

	Use Case ID
	SmartHome_UC_25

	Title
	Opening the Door Keyless Regularly 


	Primary Actor
	Lisa Forster – daughter 

	Secondary Actor ( -s) 
	Bob and Alice Forster

	Actor Motivations (Needs) 
	· Security: only authorized persons can enter the house

· Control: know who wants to enter your house

· Comfort: never lose your key 

	Context of Use / Short description
	Forster’s kids often leave and come back home alone. They also often forget their bags or jackets and it happened several times in the past that they lost their keys. Today Lisa is coming home from school and wants get in, unfortunately she forgot the keys.

	Preconditions 
	· The finger prints or other features are collected at BUTLER 

· Forster`s family has defined the (close family) persons to get the permission

	Postconditions (Result)
	· the kids have more freedom and the parents are in peace as they know when the children are coming in and leaving the house
· Door opened and closed again 

	Trigger
	· Lisa touches the door

	Main Success Scenario
	1. The BUTLER identifies Lisa by her finger prints (face) 

2. The door opens and she enters the house

	Alternative Flows
	Alternative 1

1: The door does not recognize the finger prints given.

2: After 3 attempts, the defined contact person receives an alert mentioning that someone tried to enter the house with a picture of the person

3: The contact person can decide to open remotely the door or not


5.1.3.24. Detecting and Alarming Emergency Situations

	Use Case ID
	SmartHome_UC_26

	Title
	Detecting and Alarming Emergency Situations

	Primary Actor
	Alice – House wife

	Secondary Actor ( -s) 
	Billy – family dog

	Actor Motivations (Needs) 
	· The need to feel save and being rescued in different types of incidents 

· Technical or natural desasters: Fire, overflowing, door or elevator malfunctions, power losses, water, heating shut offs, etc.

· Medical: Fall or other health problems

· Criminal: Unauthorized intrusion

	Context of Use / Short description
	The whole Forster’s family is out and Billy is shortly left at home while a fire breaks out.

	Preconditions 
	· Nobody is at home

· BUTLER is able to detect a fire

· BUTLER is able to detect and localise Billy at home

	Postconditions (Result)
	· Fire detected and alarm issued

· Billy is saved

· The emergency situation is properly treated through emergency service -> Fire extinguished

	Trigger
	A flash strokes the house of the Forster’s and a fire breaks out

	Main Success Scenario
	1. First priority is the safety of Billy, so BUTLER opens the window nearest to the dog automatically in order for him to leave the house

2. BUTLER closes this window again and all other open windows and doors to prevent oxygen from streaming into the home

3. BUTLER alarms the emergency services 

4. BUTLER notifies all the family members

5. The emergency situation is properly treated through emergency service.

	Alternative Flows
	-


5.1.3.25. Setting up a New Device or Service

	Use Case ID
	SmartHome_UC_25

	Title
	Setting up a New Device or Service

	Primary Actor
	Marta Grey – Elderly lady, not interested in technology

	Secondary Actor ( -s) 
	-

	Actor Motivations (Needs) 
	· Feeling independent and still involved in the society

· Easy installation of new devices and services

· Plug’n’Play functionality for your home

· Eliminating the necessity for qualified help

	Context of Use / Short description
	Marta bought a new networked radio and wants to use it at home.

	Preconditions 
	Marta has bought a new device or has signed in for a new service

	Postconditions (Result)
	Marta is able to control all features of the device or new service from everywhere in the home

	Trigger
	Marta gets home with her new radio, unpacks it and plugs in the power

	Main Success Scenario
	1. Marta turns the radio on with 1 button press

2. BUTLER notifies that a the new radio was detected and is set up now

3. After 2 minutes BUTLER informs her that the setup process has been completed 

4. Marta is able to use all feature and control them from everywhere

	Alternative Flows
	Alternative 1:

2.  BUTLER tells her that he could not detect the device, gives her tips and/or offers to call the helpline

Alternative 2:

3.  BUTLER asks Marta 1-2 simple questions about her needs and favourite radio stations -> continue with Step 3 from above

Alternative 3:

3.  BUTLER has detected some kind of problem, gives her tips and/or offers to call the helpline


5.1.3.26.  Organising Shopping List to Save Time

	Use Case ID
	SmartHome_UC_26

	Title
	Organising Shopping List to Save Time

	Primary Actor(s)
	Alice Forster – House wife

	Secondary  Actor(s)
	Shopping stores

	Context of Use / Short Description
	Alice is planning to invite some friends over the weekend and has prepared the menu to serve them but she has ran out of certain ingredients

	Actor Motivations (Needs)
	· When returning from shopping, Alice often realizes that she did not bring along all the required items because e.g. Bob did not tell her he used the last bottle of milk. Now, she has to go back to the same store wasting a lot of time in the queues at the counter.  She would like BUTLER to plan her grocery list in advance by monitoring their current (and anticipated) needs and stock availability of various articles.

	Preconditions
	· BUTLER is able to monitors food stocks in the house and knows in which shops these goods can be bought. 
· BUTLER can check Alice’s agenda to see if she will be passing by certain shops in the near future 

	Postconditions (Result)
	· Alice no longer runs out of milk, and never has to go back shopping to the same store on the same day ever again

	Trigger
	· BUTLER anticipates that the family will run out of certain items 

	Main Success Scenario
	1. BUTLER checks frequently checks the current stock and predicts how long it will last.

2. BUTLER connects to Alice’s agenda to know about her plans in the near future and when she has time for shopping

3. BUTLER looks for shops to check the availability of the required items

4. BUTLER notifies Alice about articles that they are about to run out of and offers a suggestion when would be an appropriate time to go shopping
5. BUTLER sends the grocery list to the shop. The shop confirms the availability of the goods and the time slot for picking up the goods
6. Alice passes by the collect & go facility of the shop and heads home again.

	Alternative Flows
	Alternative 1

4. BUTLER finds that Bob is passing by a store, and Bob offers to go and buy the items on the grocery list that are available in the store

5. BUTLER updates the grocery list with the articles that Bob bought and notifies Alice
Alternative 2

5. The shop ran out of certain requested goods and informs Bob and Alice about alternatives

6. BUTLER asks Bob and/or Alice for confirmation to approve or decline the proposed alternatives and updates the grocery list with pending articles accordingly.



5.2.  SMART HEALTH 

5.2.1. Motivating story line

Sarah is sitting in the park and enjoying the view over the little lake. She smiles and thinks how life has been made easier with all these technology inventions. Compared to her parents who have died early, she can still enjoy life despite a few handicaps. She knows that an emergency BUTLER will always be there and will support her in a long, independent life in her apartment. She is getting up and starts her walk again. She will keep going until the end of the lake and then turn back home. While walking she knows if something happened to her, BUTLER would organize help.

As soon as she opens her apartment door, BUTLER recognizes her and switches on the light. After Sarah has taken place comfortably on the sofa and turned on the television, she receives a message from BUTLER, which tells her: “Please stay seated as I will now measure your blood pressure”. “Everything is okay!” answers BUTLER. Sarah smiles and enjoys her favourite thriller. 

After watching TV she goes to the kitchen to cook a soup for dinner. During cooking the phone is ringing. What a surprise, Mike – Sarah’s son- is on the phone. Sarah is having a nice long chat with her son. When she returns to the kitchen she is praising BUTLER because BUTLER has switched off the cooker while she was phoning. Well, she thinks, I will have some toast for dinner instead of a cold soup!

At 2 a.m. Sarah gets up from bed. BUTLER detects her getting up and switches on the light to the bathroom. Sarah smiles again. That is service thanks to BUTLER. In the morning she is getting a message from BUTLER telling her that she has an appointment at 3 p.m. with Harry. Sarah is sitting again on the sofa and BUTLER is setting up the conference. Harry and Sarah have a consultation, and Harry determines that all is well. 

A few moments later Sarah gets a message from BUTLER telling her that Anita- her next door neighbour- is not feeling well. Sarah leaves her flat and goes over to Anita’s flat. Oh dear, oh dear! Anita has forgotten to take her insulin dosage and needs urgent help. Sarah sets up an emergency message to BUTLER which immediately organizes an emergency doctor request. Sarah gets the feedback that the emergency doctor will be at Anita’s house in 8 minutes. When the doctor arrives he is quickly able to solve the problem and everything ends well. Anita was very thankful that BUTLER has detected that she is feeling unwell and Sarah is happy that her friend is feeling better.

After that incident Anita has a few days off. She needs a rest from work. She enjoys sitting on the sofa and watches a movie. BUTLER sends a message to Anita and telling her that today is nice weather and why not going for a walk? So Anita decides to follow BUTLER’s advice and is going for a walk. In the park Anita is having a rest she enjoys the sunshine and the warm weather. Kate passes by on her bike and the two begin talking. Kate welcomes Anita and tells her about her BUTLER advices. BUTLER helps Kate to find the most suitable way to work. So she can do it without a car most days, use her bicycle and get more exercise that way. Anita tells her about her diabetes and her experiences with BUTLER. Both women agree that BUTLER makes life so much more enjoyable even with a handicap!

5.2.2. The actors 

	Users/Groups
	Roles
	Descriptions

	Sarah Wild
	Mother, care giver
	· Sarah is a 75 years old widow and mother of two children Janine and Mike

· She lives in her rented flat on the countryside

· She is retired and loves to go for a walk

· Anita is a close friend of Sarah’s who lives nearby

· Sarah is very proud to manage her life independently

· Sarah suffers from high blood pressure

	Janine Wild
	daughter
	· Janine is a 45 years old daughter of Sarah and sister of Mike

· She is single and lives in another European city

· She is a very successful lawyer and travels a lot

· She is often worried as she has not enough time to take care of her mother



	Mike Wild
	Son
	· Mike is a 42 years old son of Sarah and brother of Janine

· He lives quite far away from his mother

· He is married and has 2 children

· He works as an engineer

· He comes round as much as possible to visit his mother



	Harry Bright
	Doctor
	· Harry is 55 year old doctor and runs his practice for 25 years

· Harry is very technology friendly and fascinated by computers

	Anita West
	Care giver
	· Anita is a 28 year old single

· She works as an assistant manager in the store in town

· She is a close friend to Sarah who lives nearby

· Has diabetes mellitus type I

· Has a predisposition to thrombosis

	Kate Mitchell
	Secretary
	· Kate is 40 years old and single

· She wants to change her life style therefore she wants to go by bicycle to work

· She also wants to do more exercise

· She has some allergies

	Mario Pizza
	Restaurant chef
	· Mario is 42 years old

· He runs a very successful Italian restaurant


5.2.3. The use case description

	Topic
	No. UC
	User Story

	Monitoring
	SmartHealth_UC_01
	Feeling safe while walking in the park

	
	SmartHealth_UC_05
	Dementia assistance when cooking

	
	SmartHealth_UC_09
	Monitoring food for personalized suggestions in a restaurant

	Medication
	SmartHealth_UC_02
	Monitoring blood pressure at home and medication reminding

	
	SmartHealth_UC_03
	Monitoring medicine intake to support independent living for the elderly

	
	SmartHealth_UC_06
	Providing advice and assistance to improve personalized diabetes self-healthcare

	Doctor visits
	SmartHealth_UC_04
	Virtual doctor visit from home

	Prevention
	SmartHealth_UC_07
	Training tips and alerts for improve health

	
	SmartHealth_UC_08
	Monitoring air quality for best path with bicycle

	
	SmartHealth_UC_10
	Automatically adapting ambient temperature


5.2.3.1. Feeling safe while walking in the park

	Use Case ID
	SmartHealth_UC_01

	Title
	Feeling safe while walking in the park

	Primary Actor (s)
	Sarah Wild

	Secondary  Actor(s)
	Mike Wild, Janine Wild – Sarah’s children

	Context of Use / Short Description
	Sarah goes every day in the nearby park for a long walk. She spends at least 2 hours in the park before going home. BUTLER detects if Sarah is not feeling well and sends a message out to her children. BUTLER is getting a feedback from the children when the incident is solved.



	Actor Motivations (Needs)
	Mike, Janine:

· Comfort from knowing their mother is protected by BUTLER

· Getting informed by BUTLER when Sarah requires help

Sarah:

· Is motivated to go for her walk as she is protected by BUTLER



	Preconditions
	· BUTLER is able to detect when Sarah is not feeling well.

· BUTLER is able to provide information/alerts to primary and secondary actors

	Postcondition (Result)
	· Sarah is happy, because she can keep an active lifestyle but feel safe

· Mike and Janine are glad because they can follow their own life but be sure, that they will be notified if anything should happen



	Trigger
	Sarah is feeling unwell

	Main Success Scenario
	1. Sarah is walking in the park and suddenly feeling unwell

2. BUTLER notifies Mike and Janine that her mother is feeling unwell

3. Either Mike or Janine are getting in touch with their mother

4. BUTLER is getting a feedback either from Mike or Janine what happens

	Alternate Flows
	Alternative 1:

1. Sarah is not feeling unwell, BUTLER keeps track of the time spent walking etc. and congratulates her on her success

Alternative 2:

1. Sarah is walking in the park and suddenly feeling unwell

2. BUTLER cannot reach Mike or Janine, so BUTLER notifies an ambulance

Alternative 3:

1. Sarah is walking in the park and suddenly feeling unwell

2. BUTLER notifies Mike and Janine that her mother is feeling unwell

3. Either Mike or Janine cannot reach their mother.

4. BUTLER is getting feedback either from Mike or Janine to organize an ambulance.


5.2.3.2. Monitoring blood pressure at home and medication reminding

This Use Case is a generic use case for measuring vital date and reminding of medication. This example is for blood pressure but it is also possible for: 

· Diabetics

· Blood dilution (Important for elderly people to lower the risk of heart attacks

· Allergies

· Chronic diseases

	Use Case ID
	SmartHealth_UC_02

	Title
	Monitoring blood pressure at home end medication reminding

	Primary Actor(s)
	Sarah Wild

	Secondary  Actor(s)
	Harry Bright – Sarah’s doctor

	Context of Use / Short Description
	Sarah has minor health problems and should check regularly her blood pressure and take medication. BUTLER reminds her to measure her blood pressure every day and gives Sarah a feedback if all is well. If blood pressure exceeds certain values then BUTLER notifies Harry.

.

	Actor Motivations (Needs)
	Harry:

· Able to offer a better service for his patients

· Has an external support for routine work

· Is able to monitor blood pressure remote

Sarah:

· She can overcome her forgetfulness and signs of problems are monitored

· Living independent

· Medication reminder



	Preconditions
	· BUTLER is able to measure Sarah’s blood pressure

· BUTLER is able to provide information/alerts to primary and secondary actors

· BUTLER is able to add data to Sarah’s health record

	Postcondition (Result)
	· Sarah gets a feedback when everything is fine

· Sarah gets reminders to take her medication

· All measurements are added automatically to Sarahs’s health record 

· Harry can monitor Sarah’s blood pressure remote

· Harry gets information when data exceeds.



	Trigger
	· Daily blood pressure measurement

· Daily medication reminder

	Main Success Scenario
	1. BUTLER measures daily Sarah’s blood pressure automatically

2. BUTLER gives Sarah a feedback if everything is fine

3. BUTLER reminds her to take medication

4. BUTLER is updating Sarah’s health record 

	Alternate Flows
	Alternate 1

1. BUTLER measures daily Sarah’s blood pressure automatically

2. BUTLER gives Sarah a feedback that not everything is fine

3. Sarah’s doctor gets an information that blood pressure is not okay

4. Harry calls Sarah to ask what happens.




5.2.3.3. Monitoring Medicine Intake to support Independent living for the elderly

This use case is an extension from use case SmartHealth_UC_02. It contains monitoring of the medication cabinet and the order process for medication.

	Use Case ID
	SmartHealth_UC_03

	Title
	Monitoring medicine intake to support independent living for the elderly

	Primary Actor(s)
	Sarah Wild

	Secondary  Actor(s)
	Harry Bright, her doctor

Anita West, a care giver

	Context of Use / Short Description
	Sarah is an elderly person who manages her disease with pills. Unfortunately, she is getting old and often forgets to take her pills. She also forgets to order them in time so that every now and then she runs out of pills unexpectedly.

	Actor Motivations (Needs)
	Sarah:

· She no longer forgets to take her pills on time
· She gets a new prescription for her pills well in advance
· Health prevention
Harry

· Get automatically information to send pills to Sarah


	Preconditions
	· BUTLER is able to monitor the pill box or the medicine cabinet
· BUTLER is able to provide feedback/alerts to primary and secondary actors

	Postcondition (Result)
	· Sarah is less dependent on other people to manage her illness

· Sarah enjoys a longer quality of life in her preferred environment 

	Trigger
	· Sarah forgot to take her pills in time

	Main Success Scenario
	1. Sarah forgot to take his pills (on time)

2. BUTLER detects that the pills box has not moved and/or that no pills were taken out of the medicine cabinet

3. BUTLER triggers an alarm for Sarah to take her pills

4. If the number of pills drops below a threshold value, BUTLER notifies Sarah and her doctor Harry that she needs new pills. 


	Alternate Flows
	Alternative 1:

1: Sarah takes the wrong or the wrong amount of pills

2: BUTLER detects the medicine misuse

3: BUTLER triggers an alarm for Sarah and notifies Harry
Alternative 2:

3: Sarah does not respond to the alarm and does not take her pills

4: BUTLER notifies Anita in the neighbourhood to check upon Sarah
Alternative 3:

1: Sarah takes the right amount of pills, but does not put the pill container back in the medicine cabinet as she is going out (taking the pills with her).

2: BUTLER detects that Sarah may have misplaced her pills and asks Sarah for confirmation

3: BUTLER informs Anita to go around to check that the container is back in the medicine cabinet




5.2.3.4. Virtual doctor visit from home

This Use Case is a generic use case staying in touch. This example is for visit the doctor from home but it is also possible for: 

· Staying in touch with her children

· Staying in touch with friends

	Use Case ID
	SmartHealth_UC_04

	Title
	Virtual doctor visit from home

	Primary Actor(s)
	Sarah Wild

	Secondary  Actor(s)
	Harry Bright – Sarah’s doctor

	Context of Use / Short Description
	Sarah has to go monthly to the doctor for a health check. Her doctor lives 40km away. It is always a big hassle for Sarah to get there. Public transport does not work very well. BUTLER is organizing monthly check or other instances when she needs medical assistance. For such situations BUTLER is setting up a video conference between Sarah and her doctor. .

	Actor Motivations (Needs)
	Harry:

· Additional service for his patients

· A way to keep his patients even if they have difficulties to travel

Sarah:

· Easy way to visit her doctor

· saving a lot of time and energy



	Preconditions
	· BUTLER is able to schedule meetings

· BUTLER is able to send reminders

· BUTLER is able to set up video conference

· BUTLER is able to provide information/alerts to primary and secondary actors

	Postcondition (Result)
	Sarah “visits” Harry monthly without expenditure. Harry is able to organize his business in more efficient way. 

	Trigger
	Monthly health check.

	Main Success Scenario
	1. BUTLER is scheduling monthly appointments between Sarah and Harry

2. BUTLER reminds Sarah 1 hour before the check

3. BUTLER is setting up the monthly check by video conference

4. Sarah is able to speak directly with Harry

5. Harry is able to observe Sarah in her home environment and to perceive how well she is

6. Harry updates Sarah health record 



	Alternate Flows
	Alternative 1

1. BUTLER is scheduling monthly appointments between Sarah and Harry

2. BUTLER reminds Sarah 1 hour before the check

3. BUTLER is setting up the monthly check by video conference

4. Sarah is able to speak directly with Harry

5. Harry feels that something is not okay with Sarah’s health

6. Harry organizes via BUTLER a taxi to bring Sarah to his practice

7. Harry updates Sarah’s health record

Alternative 2

1. BUTLER is scheduling monthly appointments between Sarah and Harry

2. BUTLER reminds Sarah 1 hour before the check

3. BUTLER is setting up the monthly check by video conference

4. Sarah is able to speak directly with Harry

5. Harry feels that something is not okay with Sarah’s health

6. Harry organizes via BUTLER a specialist to join the meeting

7. Harry updates Sarah’s health record




5.2.3.5. Dementia assistance when cooking

This Use Case is a generic use case for dementia assistance. This example is for cooking but it is also possible for: 

· smoke detection – Sarah loves candles and sometimes forgets them to extinguish

·  gas detection – Sarah has a gas cooker

· water detection – Sarah sometimes forgets to turn off the water tabs

· door detection – Sarah sometimes leaves the flat at night

· motion detection – Sarah sometimes forgets to get up in the morning

· motion detection – Assistance to switch on the light when Sarah is using the toilet at night

· fall detection – In case Sarah fells down

	Use Case ID
	SmartHealth_UC_05

	Title
	Dementia assistance when cooking

	Primary Actor(s)
	Sarah Wild

	Secondary Actor(s)
	Mike Wild, Janine Wild – Sarah’s children

	Context of Use / Short Description
	Sarah has got a mild dementia. Sometimes she forgets to switch off the cooker when she is cooking. BUTLER detects such situation and switches off cooker automatically.

	Actor Motivations (Needs)
	Mike, Janine:

· Feeling well as they know her mother is protected by BUTLER

· Getting informed by BUTLER if Sarah regularly forgets to switch off the cooker

Sarah:

· Is supported by BUTLER to live independent

· Fire prevention

	Preconditions
	· BUTLER is able to detect when the cooker is not switched off

· BUTLER is able to provide information/alerts to primary and secondary actors

	Postcondition (Result)
	· Sarah is happy, because she lives independent

· Mike and Janine are glad because they can follow their own life but be sure, that they will be notified if anything should happen

	Trigger
	Cooker is not switched off.

	Main Success Scenario
	1. Sarah is cooking her dinner and forgetting to switch off the cooker

2. BUTLER detects it and switches off the cooker

3. BUTLER notifies Mike and Janine that her mother has forgotten to switch off the cooker, if this happens regularly

	Alternate Flows
	Alternative 1:

1. Sarah is not forgetting to switch off the cooker, BUTLER does nothing.


5.2.3.6. Providing advice and assistance to improve personalized diabetes self-healthcare

	Use Case ID
	SmartHealth_UC_06

	Title
	Providing Advice and Assistance to Improve Personalized Diabetes Self-Healthcare

	Primary Actor(s)
	Anita West – Diabetes mellitus type I patient

	Secondary  Actor(s)
	Harry Bright– Anita’s doctor 

Sarah Wild – care giver (nearby friend)

	Context of Use / Short Description
	Anita has diabetes mellitus type I and needs to keep her blood glucose levels under control with insulin injections 4 times a day. She is a bit sloppy with keeping an accurate log of her diet and medicine intake to figure out the best insulin dosage. 

BUTLER provides a recommended insulin dosage depending on her personalized base insulin plan as suggested by Harry, her current blood glucose level, her planned carbohydrate intake (type and amount of food items) and her planned activities later that day.

	Actor Motivations (Needs)
	Anita:

· Receive personalized recommendation for insulin dosage
· Keep a detailed context-aware diabetes diary

Sarah:

· Able to participate activity in neighbourhood help
Harry:

· Can access the data and adjust her base insulin dosage when necessary

	Preconditions
	· BUTLER is able to detect blood glucose values 
· BUTLER is able to provide feedback/alerts to primary and secondary actors

	Postcondition (Result)
	· Prevent or reduce hypo- and hyperglycaemia occurrences 
· Context-aware recommendation for insulin dosage based on Anita’s history of glucose and insulin dosage values with anticipation of planned activities

	Trigger
	· Start of a meal

	Main Success Scenario
	1. Anita measures her blood glucose and manually enters what she is about to eat.

2. BUTLER converts the meal/snack information into carbs and fats for easier comparison.

3. The blood glucose value is synchronized with her BUTLER device which hosts her BUTLER supported context-aware diabetes diary.

4. BUTLER compares the current situation, glucose value and meal, with prior contextualized blood glucose values and calorific intake, and sends different recommendation to Anita

5. Anita chooses by herself the most suitable recommendation, injects herself with insulin and logs the dosage
6. Anita gives a feedback to BUTLER what she has chosen
7. Anita starts her meal

	Alternate Flows
	Alternative 1:

1: Anita forgot her BUTLER device at home (cannot access diabetes diary to compare)

5: Anita updates her default insulin dosage plan with fewer or extra insulin units depending on her current blood glucose value (e.g. in case of hyperglycaemia, extra insulin unit per 50 mg/dL above threshold of 120 mg/dL)

7: BUTLER notifies Anita that she must update her diary when back at home

Alternative 2:

1: Anita forgot her glucose meter at home (or she ran out of glucose strips) 

4: Anita asks BUTLER to identify situations similar to the current one (ignoring the blood glucose values) to find appropriate insulin dosage levels

7: BUTLER notifies Anita that she should check her sugar levels when she is back at home and update her diary accordingly

Alternative 3:

4: Anita’s glucose values have been off-the-charts several times in a row (e.g. being sick), or BUTLER cannot find any similar patterns due to exceptional circumstances (e.g. late lunch or on holiday not strictly sticking to prescribed diet)

5: BUTLER proposes to notify Harry (her doctor) and ask him for advice about what to do, and schedules an appointment for a more thorough follow-up for Anita.

Alternative 4:

1: Anita is severely hypoglycaemic and needs help with a glucagon injection to increase her low blood glucose.

2: BUTLER notifies Sarah (the closest care giver around) and Harry (her doctor) to inform them about the situation and to have Harry assist Sarah with the procedure to follow to set the glucagon injection.

Alternative 5:

1: Anita has forgotten to eat anything

2: BUTLER reminds her to eat


5.2.3.7. Training tips and alerts for improve health

This use case is a generic use case for training. This example is for training tips but it is also possible for: 

· Training tips / motivation for lazy people

· Training tips for life style people

· Training tips for overweight people

· Etc.

	Use Case ID
	SmartHealth_UC_07

	Title
	Training tips and alerts for improve health

	Primary Actor(s)
	Anita  – She has predisposition to thrombosis

	Secondary  Actor(s)
	

	Context of Use / Short Description
	Anita has diabetes and is predisposed to thrombosis. Unfortunately she usually forgets to do her physical exercises, which are necessary to reduce the risk of thrombosis. 
BUTLER identifies Anita’s behaviour and provides to her tips and alerts. 

	Actor Motivations (Needs)
	Anita:

· Reducing risks of thrombosis

· Lifestyle improvement

	Preconditions
	· BUTLER is able to derive Primary Actor’s behaviour from the context

· BUTLER is able to provide feedback/ incentives to the Primary Actor

	Postcondition (Result)
	· Motivational messages are directly sent to Anita

· Overall reduce risk of thrombosis

· Overall quality of life improvement due to correct physical activity

	Trigger
	· Anita starts her exercise

	Main Success Scenario
	1. BUTLER detects Anita is doing her exercises and keeps track of time

2. Anita finishes her exercise

3. BUTLER send a message to Anita to congratulate for doing exercise

4. BUTLER adds exercises to Anita’s health record

	Alternate Flows
	Alternative 1

1. Anita has forgotten to do her exercise

2. BUTLER reminds her to do some exercise

3. Anita is doing some exercise

4. BUTLER thanks Anita and gives her a incentive message

5. BUTLER adds exercises to Anita’s health record

Alternative 2

1. Anita has a training course for two days and cannot follow her daily routine

2. BUTLER detects that she has not done anything

3. BUTLER offers her alternative exercises

4. Anita is doing some alternative exercises

5. BUTLER thanks Anita and gives her a incentive message

6. BUTLER adds exercises to Anita’s health record

Alternative 3

1. Anita finishes her exercises early

2. BUTLER offers her some alternative exercises

3. Anita is doing alternative exercises

4. BUTLER thanks Anita and gives her a incentive message

5. BUTLER adds exercises to Anita’s health record


5.2.3.8. Monitoring air quality for best paths in bicycle

	Use Case ID
	SmartHealth_UC_08

	Title
	Monitoring air quality to optimize bicycle riders’ paths

	Primary Actor(s)
	Kate – She has an environmental ozone allergy 

	Secondary  Actor(s)
	Harry Bright– Kate’s doctor

	Context of Use / Short Description
	Kate wants to use more bicycle to work but she has an ozone allergy. BUTLER knows her health profile and suggests the way to use based on current air quality. BUTLER also makes personalized suggestions and alerts.

	Actor Motivations (Needs)
	Kate:

· Be active despite her allergy

· healthy living awareness 

· Feel safe

Harry

· Monitor his patients

· Getting alerts in critical situations



	Preconditions
	· Health profile information are available to BUTLER

· BUTLER is able to locate Kate

· BUTLER is able to get air quality information

· BUTLER is able to provide suggestions

	Postcondition (Result)
	· Health safety improvement

· suggestions provided to Kate to use either bicycle or car

	Trigger
	Kate wants to use her bicycle

	Main Success Scenario
	1. Kate asks BUTLER for the best way to work

2. BUTLER notifies Kate to use her bicycle

3. Kate arrives at the workplace  shares feedbacks about the air quality to BUTLER

	Alternate Flows
	Alternative 1:

1. Kate asks BUTLER for the best way to work

2. BUTLER notifies Kate to use her bicycle

3. Kate doesn’t feel well while cycling

4. Kate informs BUTLER

5. BUTLER sends a new route to Kate

4. Kate arrives at the workplace

5. Kate shares feedback about the air to BUTLER

Alternative 2:

1. Kate asks BUTLER for the best way to work

2. BUTLER notifies Kate notifies Kate to use her bicycle

3. Kate doesn’t feel well while cycling

4. Kate informs BUTLER that she is feeling very bad

5. BUTLER sends an alert to Harry

6. Harry calls Kate to ask what happen

7. Harry asks BUTLER to organize an ambulance

Alternative 3:

1. Kate asks BUTLER for the best way to work

2. BUTLER notifies Kate to use the car because of ozone pollution

3. Kate chooses her car to work 

4. BUTLER is offering an alternative work outs in a gym after work

5. Kate informs BUTLER that she will go to gym

6. BUTLER confirms the appointment in gym and back to Kate


5.2.3.9. Monitoring food for personalized suggestions in a restaurant

This use case is a generic use case for personalized food monitoring in a restaurant. This example is also possible for: 

· personalized food monitoring while shopping

· personalized food monitoring 

· personalized food monitoring when invited by friends

· Etc.

	Use Case ID
	SmartHealth_UC_09

	Title
	Monitoring food for personalized suggestions in a restaurant

	Primary Actor(s)
	Kate – She has food allergies

	Secondary  Actor(s)
	Mario – the chef

	Context of Use / Short Description
	Kate has many food allergies and she should consume food according to her strict diet requirements. BUTLER knows her health profile and gives personalized suggestions.

	Actor Motivations (Needs)
	Kate:

· Have more information about certain foods

· Feeling safe about when eating in a restaurant

Mario:

· Offers menus which is safe for his customers

· Having information about customers allergies

	Preconditions
	· BUTLER has a full health profile for the Primary Actor

· BUTLER is able to know which meals get ordered 

· BUTLER is able to provide personalized suggestions about food

	Postcondition (Result)
	· All menus are according to food allergies prepared

	Trigger
	Kate orders a menu

	Main Success Scenario
	1. Kate has ordered her menu

2. Mario is checking the menu with BUTLER

3. BUTLER confirms that everything is fine

4. Mario serves Kate’s menu according to her allergies

5. BUTLER wishes Kate “bon appétit” and asks her if everything okay

6. Kate gives BUTLER a feedback about the menu

	Alternate Flows
	Alternative 1:

1. Kate has ordered her menu

2. Mario is checking the menu with BUTLER

3. BUTLER says that this menu is not possible

4. BUTLER offers different alternative menus

5. Mario offers Kate alternative menus

6. Kate has chooses her new menu

7. Mario serves Kate’s menu according to her allergies

8. BUTLER wishes Kate “bon appétit” and asks her if everything okay

9. Kate gives BUTLER a feedback about the menu


5.2.3.10. Automatically adapting ambient temperature

	Use Case ID
	SmartHealth_UC_10

	Title
	Automatically adapting ambient temperature

	Primary Actor(s)
	Sarah

	Secondary  Actor(s)
	

	Context of Use / Short Description
	Sarah is sleeping during a very hot summer day. At her age she is more sensitive to high temperatures, which may put his heart at risk. The room temperature is getting too high. BUTLER detects it and adapts the ambient temperature to her needs.

	Actor Motivations (Needs)
	Sarah:

· Feels and sleeps better

· Prevention of health risks

	Preconditions
	· BUTLER is able to control the bedroom temperature

· BUTLER is able to monitor Sarah’s bio parameters (body temperature, sweating, motion)

· BUTLER is able to change ambient temperature settings

	Postcondition (Result)
	· The bedroom temperature is more comfortable for Sarah

	Trigger
	Sarah bio parameters analysis indicate that the environment temperature needs to be adapted

	Main Success Scenario
	1. Sarah is sweating excessively and his heart rate is increasing

2. BUTLER detects this situation and automatically adapts the room temperature according to Sarah’s needs

3. Sarah feels better now: his bio parameters quickly go back to normal values

	Alternate Flows
	Alternative 1:

1. BUTLER detects that room temperature is much too high

2. As to reach the ideal ambient temperature would use to much energy, BUTLER decides to reduce cooling to achieve an acceptable level for Sarah’s health while still being energy conscious


5.3.  SMART CITY 

5.3.1. Motivating story line

As every Monday, Franck starts working at 8 o’clock in the morning in the local police headquarters. Mondays are always chaotic. There happens to be a local market occupying 5 streets just a curb away of a school and a hospital which reduces the number of parking spaces in this area. The situation gets even worse when at around 9 o’clock hundreds of parents take their children to college, most of them parking their cars just in front of the school. As a result unauthorised or anti-social parking - double parking or parking on verges or on sidewalks - reduces traffic mobility and produces traffic jams. However, Franck is no longer worried. He is now using a BUTLER system which helps him to mitigate this situation.

Paul loves going to the local market on Mondays. He goes by car and easily parks it in the surroundings of the market since he paid a fee to park in a regulated parking space in advance. Moreover, having a cup of coffee with his wife Mary is no longer a problem since they can extend the expiration time of the fee from their mobile phone.

Franck is in a good mood. Today is the day when his favourite rock band plays live at the concert hall of the city. In fact, the city is prepared for the event: a new lighting system illuminates the building. Bob is reviewing his to-do list: ticket bought, dinner planned, parking space reserved. The reservation was easy: Using the BUTLER system, Bob was able to book a parking space very near the building entrance.

The situation is a bit fuzzier for Jeffrey: He promised to his new girlfriend that they will go out to a cool place with a romantic ambience and listen to some jazz music…but he actually does not know where to go 30 min before the rendezvous. 

Jeffrey checks on the BUTLER application what the current hot places in the area are. Guided by the application, he quickly identifies jazzy clubs and selects some of them to have a real-time preview of the ambience in there. After a few views, he decides that the "Blue Moon Club" may be the one… The music sounds good, it looks not too crowded and there is a happy hour until 11pm. Perfect: Let’s go there!

5.3.2. The actors 

	Users/Groups
	Roles
	Descriptions

	Paul
	45 years old, married with Mary. Owns an electrical car but not a private garage. Lives with Mary in the city centre. He has been working 20 years with a tow truck. He is also owner of a café where local bands perform live every night
	From Monday to Friday Paul drives the 10 km to his working place with his electrical car. He travels to other cities on the weekends to enjoy the coast of the Mediterranean sea. Despite the fact that Paul is in good shape in general, every year during spring time he suffers from allergy due to pollen. During that time - unless he takes pills - he cannot concentrate on driving his car. One year, the situation worsened so suddenly that he suffered an asthma attack and had to be admitted to hospital.

Paul was hired by a company which performs tasks for the city council, such as removing vehicles that are parked in unauthorized parking spaces. His salary depends on how much vehicles he removes per month.

	Mary
	29 years old. Married with Paul. Doesn’t own any vehicle. They live in a Mediterranean country. She manages the central hospital of the city.
	Mary is responsible for securing the resources needed for daily activity in the hospital. She takes her job very seriously, focusing on the needs of her patients.

Mary goes working by public transportation every midweek day. When Paul cannot help with the shopping, Mary asks the supermarket to deliver the food home. She buys bottled water because tap water sometimes tastes badly and she is suspicious about its quality, mainly at the end of summer, when drought usually happens. Unlike small villages, water supply has never been interrupted in the city, but for many years there have been restrictions in its consumption.

	Andrew
	31 years old, married, 1 child. Electrician. Does not own a car.
	Andrew works for the city council. His job consists of maintaining the street lighting system, which for instance includes repairing broken bulbs.

	Franck
	He is 32 years old and he uses to go out with Jeffrey. He is a handicapped person with reduced mobility. Works as a  supervisor at the traffic department of the city council 
	Franck has the same interests as his friend Jeffrey. Despite the fact he has a disability, he commonly drives his adapted car to hang around with Jeffrey. As a handicapped person, Franck owns a disabled parking space authorization. 

Franck works in the city council. He is in charge of authorizing any action that restricts traffic in the city. He is also in charge of making sure that the parking spaces of the city are being used properly.

	John
	55 years old. Farmer. Married and with three children.
	John has been growing tomatoes, lettuce, apples and many other vegetables in the orchard all of his life. This allowed him to offer a decent education to his three children which left the village to work in the city. John is worried about his future because every year the production is smaller and the price he receives for his vegetables is decreasing. He has heard of two reasons: competence from cheap developing countries and climate change. The first problem could be minimized if he could choose the time for seeding, watering and harvesting more efficiently. To mitigate the second problem, he would like to know which day is better for selling his production (the day when the price is high at the local market).

	David
	25 years old. Single. PhD student. Environmentalist. Frequent user of public transport.
	David lives in the city but he would like to live in the countryside. He loves mountains and wilderness, and tries to care about the environment as much as possible. He goes to the University by bicycle or public transportation, and collects separately his waste made of plastic, paper and glass to be recycled. He is against bottled water because it generates a lot of waste.

	Jeffrey
	21 years old, single and free. Likes to (often) go out with friends. Gardener. Franck’s friend.
	Jeffrey uses to search for the most pleasant places to go out with his friends, usually by Franck’s car. He doesn’t want to plan his trip but would like to be able to decide in real-time when and where to go according to the ambiance of places. He likes discovering and using locally relevant applications provided by the places he hangs about.

Jeffrey works for the city council. He helps with pruning, cleaning, sowing and watering of public gardens.

	Jackie
	29 years old. Japanese tourist.
	Jackie is a young person who loves to travel. When she was 25 years old she started a trip from Japan with the intention to travel around the whole word. She only speaks Japanese and a bit English. During her trip, sometimes she hires a car to ease her movements between cities.

	Carl
	29 years old. Ambulance driver.
	Carl is a young ambulance driver. He spends all his stressful working day to drive through the city in a hurry to rescue people while at the same time trying to avoid traffic accidents. He needs the best cooperation of all the other cars to facilitate his route toward the injured people.


5.3.3. The use case description

Smart Parking

In the great majority of cities it is not possible to create more parking spaces for vehicles since they have reached its full occupancy. It is then a challenging opportunity for these smarter cities to manage their parking spaces in order to create more availability with the same resources, as well as adding value to the already old-fashioned parking management systems by using context-awareness and localization technologies.

Smart Lighting

Just like every other cities, a smart city wants to be an attractive place to live and work, wants to be energy-efficient and to spend its money wisely. As more people and business move into our city we need to add more electrical capacity and light new neighbourhoods, but there is a limit to what we can spend. In addition, a smart light solution has to make the city safe and enjoyable for its citizens.

Smart Environment

The existing progress in sensor technologies gives a great opportunity to take action in environmental concerns. Smarter cities are using powerful technology in many ways to make an efficient usage of their natural resources, for example combining information from different sources such as local weather forecasting, real-time environmental measurements and advanced event schedulers.

Smart Traffic

Cities evolve rapidly as well as traffic grows within them. Due to that, driving a vehicle at rush hour is already a problem not only for vehicle drivers but also for citizens; especially those requiring public services are affected, for example suffering cuts in the public transportation system and even delays in emergency situations.

Smart Refuelling

Charging an electrical vehicle is quite a long process. Optimizing charging station availability offers great opportunities for both user ad charging operators. New business models can be highlighted.

Smart Places

By augmenting places with information and interaction spaces, Instrumented places are able to turn physical places into smart environments capable of cooperatively and autonomously collect, process and transport information about their characteristics.

Connected sensors, smart objects and visitors’ mobiles could automatically generate real-time information about the place, such as ambience, presence of people, available seats …. The information will be collected seamlessly and automatically by the smart places and be provided to a variety of services that can be experienced in or off-situation by end-users.

	Topic
	No. UC
	User Story


SmartCity_UC_1

	
	Controlling illegal parking in the city
	

	
	SmartCity_UC_2
	Parking vehicles easier using city’s context information

	
	SmartCity_UC_3
	Creating a disabled parking space when it is needed

	
	SmartCity_UC_4
	Booking and paying wirelessly a parking-metered space

	Smart Lighting
	SmartCity_UC_5
	Lighting up a city efficiently

	Smart Environment
	SmartCity_UC_6
	Monitoring and predicting air quality 

	
	SmartCity_UC_7
	Watering orchards and gardens efficiently

	
	SmartCity_UC_8
	Monitoring water consumption in the city

	
	SmartCity_UC_9
	Monitoring electricity consumption in the city

	Smart Traffic
	SmartCity_UC_10
	Facilitating emergency units deployment with traffic management

	
	SmartCity_UC_11
	Facilitating public transportation usage with a proactive information system

	
	SmartCity_UC_12
	Avoiding crowds in public transportation through dynamic provisioning

	Smart Refuelling
	SmartCity_UC_13
	Smart Electric Vehicle Charging Service Optimization

	
	SmartCity_UC_14
	Smart Electric Vehicle Charging Payment

	Smart Places
	SmartCity_UC_15
	Remotely previewing a place's atmosphere

	
	SmartCity_UC_16
	Instant access of locally-wise applications

	
	SmartCity_UC_17
	Token Wallet in Smart Places


5.3.3.1. Controlling illegal parking in the city

	Use Case ID
	SmartCity_UC_1

	Title
	Controlling illegal parking in the city

	Primary Actor(s)
	Franck

	Secondary Actor(s)
	Jeffrey and Paul

	Context of Use / Short Description
	Vehicle drivers in a city, for instance Jeffrey, spend quite a lot of time looking for an empty parking space. This situation occurs day by day and even gets worse during special city events due to illegal parking habits.

	Actor Motivations (Needs)
	· From a user point of view, it is frequently desirable to find an available parking space as easy and early as possible.

· From a city point of view it is necessary to control the right use of the parking spaces in order to provide a good service to the citizens. This is in fact what Franck does during his workday.

	Preconditions
	· A parking space should be able to identify by whom it is being occupied, with which rights and for how long.

· Users should be able to inform BUTLER about their profile and/or authorization to park.

· Franck, as a worker of the city council, should be able to manage and monitor the parking space occupancy and its correct use by the citizens. 

	Postcondition (Result)
	· Citizens feel that the parking service of the city is managed better since they observe less illegal parking.

· Franck can monitor more parking spaces in a more efficiently way so he has more time to dedicate to other tasks during his workday.

· Paul, a worker of the city council in charge of a tow-truck, performs his job saving time during a workday and wasting less fuel while searching for illegal parked vehicles.

	Trigger
	Jeffrey takes his car to visit a friend who lives in the city centre. He parks his car in a parking space restricted to taxis while he waits for his friend to come.

	Main Success Scenario
	1. While the BUTLER system monitors the parking spaces of the city an alarm is received reporting that an illegal user is occupying a parking space. After a grace period BUTLER sends a message to Jeffrey to warn him to remove his vehicle.

2. At the same time, a message is sent to Paul so he can prepare himself to remove a (potentially) illegally parked vehicle.

3. Jeffrey receives a warning message. Instructions on where to find an empty parking space are also sent.

4. Jeffrey proceeds to drive his car to the empty parking space.

5. BUTLER thanks Jeffrey.

6. BUTLER notifies Paul that the parking space is no longer illegally occupied.

	Alternate Flows
	Alternative 1

1. Franck gets a notification from BUTLER that a car (Jeffrey) has parked in a restricted area. He sends a message to Jeffrey manually.

Alternative 2

1. Whether Jeffrey receives or not a warning message, he decides not to remove his car.

2. Paul receives a message with a confirmation to remove Jeffrey’s vehicle using the tow-truck.

3. Jeffrey’s receives a message with a fine and information to get his car back.


5.3.3.2. Parking vehicles easier using city’s context information

	Use Case ID
	SmartCity_UC_2

	Title
	Parking vehicles easier using city’s context information 

	Primary Actor(s)
	Paul, Franck

	Secondary Actor(s)
	Local traffic authorities

	Context of Use / Short Description
	Parking spaces within the city are monitored to provide real time information of their availability. Collecting and analysing data coming from various sources make possible to remap dynamically certain parking areas, for example, during a demonstration, a concert or a local market. Users driving in the city can request the service to know the closest free parking space.

	Actor Motivations (Needs)
	Paul needs to quickly find an appropriate parking space when he stops in the city.

	Preconditions
	· Paul is registered to the BUTLER “Smart City” service

· Paul uses a GPS and has set up a destination

· Paul needs to park his car in the city

	Postcondition (Result)
	Paul successfully parked his car near the desired location

	Trigger
	Paul wants to search for a parking space

	Main Success Scenario
	1. Paul requests the system a free parking space according to his preferences.

2. The service proposes a list of the closest available parking spaces, sorted according to the preferences of Paul (by default: distance to the current position).

3. Paul selects the desired parking space

4. Paul is driven on the route to the selected parking space by the system.

	Alternate Flows
	If the parking space is fully booked (or expected to be) before user arrival, the service informs Paul and changes the route on the fly to go to another parking space


5.3.3.3. Creating a disabled parking space when it is needed
	Use Case ID
	SmartCity_UC_3

	Title
	Creating a disabled parking space when it is needed

	Primary Actor(s)
	Franck - Handicapped person with a disability

	Secondary Actor(s)
	Mary - In charge of a hospital

	Context of Use / Short Description
	Although existing disabled parking spaces are present in a city, there are still many areas where handicapped people require to park closer to a certain point. This use case leads to dynamically create (reusing a standard parking space) and assign (to a handicapped user that requires it) a disabled parking space for a certain period of time.

	Actor Motivations (Needs)
	Franck commonly takes his car to go from one place to another. He needs to park his vehicle as close to his destination as possible. For example, when he goes to the hospital he should park close to the main entrance so he doesn’t have to walk too much.

	Preconditions
	· A parking space should be able to:

· Identify by whom it is being occupied, with which rights and for how long.

· Change its utilization profile by demand and announce this change to the rest of the system and users.

· Users should be able to:

· Make requests to demand a disabled parking space in a certain time at a certain area.

· Inform about their profile and/or authorization to park.

	Postcondition (Result)
	· Thanks to the BUTLER’s dynamic assignment of profiles to parking spaces, regular drivers can keep using the same amount of parking spaces while they are not being occupied by handicapped people.

· Franck has always a chance to move around the city by car and park it close to the desired destination.

· The city resources (parking spaces) are managed in a better way.

· Mary can prevent the arrival of Franck to the hospital and give instructions to some nurses to wait for helping him.

	Trigger
	Franck schedules a meeting with the doctor (Mary) one Thursday per month. Thus, he needs a disabled parking space in the hospital once a month.

	Main Success Scenario
	1. The BUTLER system searches for a parking place that fits Franck’s needs. The selected parking place is configured to change its utilization profile on date and time accordingly.

2. Franck is reminded periodically about his reservation.

3. When the time comes the regular parking space switches to a disabled parking space. It informs the rest of the users about its status/profile.

4. Franck goes to the hospital and parks his car where it has been assigned.

5. When the meeting finishes, the disabled parking space changes its profile to the previous one.

	Alternate Flows
	Alternative 1

5. Mary (the doctor) is reminded about the arrival of Franck so she can give the order to go and help him.


5.3.3.4. Booking and paying wirelessly a parking-metered space

	Use Case ID
	SmartCity_UC_4

	Title
	Booking and paying wirelessly a parking-metered space

	Primary Actor(s)
	Jeffrey - A regular user

	Secondary Actor(s)
	Jackie - A spontaneous user (tourist)

	Context of Use / Short Description
	Today car drivers need to pay for their parking space using coins, booking a space in advance is not possible and checking on the time that is still left for parking can only be done locally at the parking meter. Extending the duration is not allowed. This use case introduces a service that eases the “parking experience” considerably bringing much more comfort.

	Actor Motivations (Needs)
	Finding a parking space is a hard task that consumes a lot of time in Jeffrey’s life. While there are some modern systems to find free parking spaces in the city, when he reaches them they are all occupied. He would like to make a reservation for a parking space so to save time and fuel. And he would like to pay for it easily and check when the parking time runs out from remote.

	Preconditions
	· Parking meters should be upgraded so to allow wireless payments, also allowing users outside the BUTLER system to continue using them.

· BUTLER users, such as Jeffrey or Jackie, would have to use a regular smartphone to communicate with the system.

	Postcondition (Result)
	· Jeffrey pays wirelessly to use a parking-metered space and receives information of the expiration time on his smartphone.

· In addition, Jackie can receive this information in her native language.

	Trigger
	Jeffrey (or Jackie) wants to make use of a parking-metered space.

	Main Success Scenario
	1. Jeffrey finds an empty parking space which happens to be metered.

2. Using a regular smartphone he pays wirelessly a fee for parking on it.

3. Jeffrey goes away to shop or watch a movie in a cinema

4. A message is sent to Jeffrey to remind him that the remaining time for parking is about to expire.

5. Jeffrey comes back to his car and removes it.

	Alternate Flows
	Alternative 1

4. A message is sent to Jeffrey to remind him that the remaining time for parking is close to expiring.

5. Under certain circumstances, the city council could allow Jeffrey to extend the expiration time by paying an additional fee, for example, during an important event in the city.

Alternative 2

1. Jeffrey doesn’t find an empty parking space in the city.

2. He asks the BUTLER system to find a parking space for him.

3. To be sure that he would be able to park on it when he reaches the parking space, he chooses a parking-metered space, so he can book it in advance.

3. Jeffrey then pays a fee for reserving the space to park.

4. A message is sent to Jeffrey as a reminder of the booking.

Alternative 3 (same flow as with Jeffrey)

6. Taking Jackie as the main actor of this scenario, she would be able to use the system in her foreign language. In addition, she could receive additional information of the city such as maps, timetables for museums, local events, etc.


5.3.3.5. Lighting up a city efficiently

	Use Case ID
	SmartCity_UC_5

	Title
	Lighting up a city efficiently

	Primary Actor(s)
	Any citizen benefits from this use case, for instance, Paul, Mary and Jackie

	Secondary Actor(s)
	Michael as a worker of the city council

	Context of Use / Short Description
	On the one hand, significant city buildings as well as relevant company's headquarters are lighted up to beautify the city when an important event occurs (a concert, a parade, a football match …). On the other hand, the great majority of city streets are illuminated at full power when it is not required, for instance, empty streets during certain hours of the night. 

The BUTLER system manages these situations automatically in order to efficiently adapt lighting requirements to city requirements, switching off or dimming part of the lighting system to decrease energy consumption.

	Actor Motivations (Needs)
	· From a city point of view it is required to waste less resources (energy and money) lightning up several city streets and buildings.

· Any citizen desires his/her city to reduce the consumption of energy when not required, for example, illuminating streets during night-time. However, at the same time it is important for them not to lose the “feeling of security” that illuminated streets provide.

	Preconditions
	· City lighting system should be adapted in order to allow remote management and operation.

· Real-time meteorological information and pedestrian occupancy may be source of inputs to the system.

	Postcondition (Result)
	Autonomous control of urban lights and reporting of technical issues.

City energy consumption is adapted to city requirements.

	Trigger
	When an important city event occurs, like a meteorological change or a scheduling information.

	Main Success Scenario
	1. Different sources of information provide inputs to the BUTLER Smart Lightning system. The system recalculates light requirements

2. Part of the lighting system changes its profile of operation, for instance switching it off or dimming some bulbs.

	Alternate Flows
	Alternative 1

When a bulb is fused Michael (the electrician) receives an alarm. Thus, he knows exactly where to go to repair the bulb.

Alternative 2

During an emergency situation the lighting system could inform citizens about the nature of the emergency situation. In addition, in conjunction with SmartCity_UC_10, citizens can be warned about the existence of a virtual corridor in the area they are in.


5.3.3.6. Monitoring and predicting air quality

	Use Case ID
	SmartCity_UC_6

	Title
	Monitoring and predicting air quality

	Primary Actor(s)
	Paul

	Secondary Actor(s)
	Mary, Franck

	Context of Use / Short Description
	Currently ca. 33% of the European population has some kind of allergy (percentage that can grow to a worrying 50% in 2020), of whom around 20% are allergic to pollen [Ref 1]. Pollution worsens not only the situation of allergy patients but also of those with respiratory affections. Every time there is a high level of pollen or pollution (or it is forecasted to occur), the system informs all interested actors (patients, doctors, and environmental authorities).

	Actor Motivations (Needs)
	To be informed about high levels (current and forecasted) of pollen and contaminants, in order to mitigate its consequences and also (for secondary actors) to take actions that prevent them to happen 

	Preconditions
	End users: Paul (patient), Mary (medical authority) and Franck (traffic authority) subscribe to notifications on environmental conditions

	Postcondition (Result)
	The user suffers less symptoms of allergy. Hospitals receive fewer patients at peak situations. Patients in hospitals receive quicker response. Work absences are reduced

	Trigger
	The amount of a contaminant or allergenic suspended in the city air changes or surpasses a limit 

	Main Success Scenario
	1. The system notifies Paul, Mary and Franck with both current air conditions and forecasted ones. The information can be displayed in mobile devices (personalized according to user profile) or in public displays distributed along the city.

2. Every time an indicator (or its forecast) surpasses a limit, an alarm is sent to all subscribed users and to all public screens in the city

	Alternate Flows
	Alternative 1

1. The system could provide hints on the route to be followed in order to reach a destination following the less polluted/pollen-congested path 

Alternative 2

1. If the current level of an indicator is not available, it would be nice to display for how long the measure is missing

Alternative 3

3. The system could also suggest correcting actions like traffic restrictions or increase resources at hospitals


[Ref 1]: Janson C et al. The European Community Respiratory Health Survey: what are the main results so far? European Respiratory Journal. 2001; 18:598–611

5.3.3.7. Watering of orchards and gardens efficiently

	Use Case ID
	SmartCity_UC_7

	Title
	Watering of orchards and gardens efficiently

	Primary Actor(s)
	John and Jeffrey

	Secondary Actor(s)
	David, Mary

	Context of Use / Short Description
	Water is a scarce good. Up to 70% of drinking water is consumed by agriculture, but cities have also room for improvement, ensuring a more efficient consumption by citizens and the city itself (cleaning and watering)

	Actor Motivations (Needs)
	The system will allow the orchard and the garden to consume less water, so John will have more control over his production, and that would help all the actors to have a water supply ensured along the year

	Preconditions
	Sensors and actuators must be deployed in orchards and gardens.

	Postcondition (Result)
	Overall water consumption is optimized, agriculture production is enhanced and water restrictions in the city are reduced.

	Trigger
	Weather forecast changes

	Main Success Scenario
	1. Once all the system has been deployed, John/Jeffrey starts “smart watering” application from a simple device. The system should be configured initially with the crop/plants growing in the orchard/garden.

2. The system continuously checks ground humidity, local weather conditions (rain, solar radiance), weather forecast for the area and total water reserves in the network, to calculate the optimal watering rate for the configured crop. All the info can be shown to the actor with a simple interface (current consumption, current weather and forecast)

3. Every time the conditions change, the system recalculates the flow of water and executes an action on valves and actuators. Example: if forecast predicts that it is going to rain in 24 hours (variable time depending on the crop), the system may stop watering 

4. Individual consumption savings could be rewarded by water supply companies in the monthly fee or by government with tax reductions. 

	Alternate Flows
	Alternative 1

2. The actor can supervise the amount of water that is being applied every time and introduce corrections to the system (reduce/increase current consumption). The system should learn based on the corrections introduced manually.

Alternative 2

2. The system can also give hints on when to seed or harvest the crop, taking into consideration medium-term weather predictions

Alternative 3

2. Farmer John could be informed as well about current and forecasted crop price at local market, so that he can plan the best moment to sell his production


5.3.3.8. Monitoring water consumption in the city

	Use Case ID
	SmartCity_UC_8

	Title
	Monitoring water consumption in the city

	Primary Actor(s)
	Local authority

	Secondary Actor(s)
	David, Water Supply Operator

	Context of Use / Short Description
	Currently the city council knows total water consumption per month, but there is no control on how much water is spent in every daily activity: cleaning streets, consumption at public buildings, watering gardens, swimming pools, , etc. Also, leakages are not detected until damage is reported.

	Actor Motivations (Needs)
	To save water, to prevent damage caused by leaks, fraud detection.

	Preconditions
	User registers to the service

	Postcondition (Result)
	City controller is updated with real-time information on consumption and/or leaks

	Trigger
	System working continuously. A configurable time elapses and a new updated is sent to the user.

	Main Success Scenario
	1. Periodically the system updates the user with water consumption data for each device in the city.

	Alternate Flows
	Alternative 1

A leakage is detected (aggregated meter reports more consumption than sum of all individual meters at devices), the system informs the user with an alarm

Alternative 2:

Someone has tampered with any smart meter, the system can notify Water Supply Operator


5.3.3.9. Monitoring energy consumption in the city

	Use Case ID
	SmartCity_UC_9

	Title
	Monitoring energy consumption in the city

	Primary Actor(s)
	Local authorities, Andrew

	Secondary Actor(s)
	Local Authorities, Energy Supply Operator (ESO)

	Context of Use / Short Description
	Currently the city only knows its total energy consumption per month, but there is not control on how much energy is spent in every daily activity: public buildings, street lights, traffic lights etc

	Actor Motivations (Needs)
	To save energy, to prevent damage caused by malfunctions, fraud detection 

	Preconditions
	User registers to the service

	Postcondition (Result)
	User is updated with real-time information on consumption and malfunctions. ESO is updated with fraud attempts.

	Trigger
	System working continuously. A configurable time elapses and a new updae is sent to user.

	Main Success Scenario
	1. Periodically the system updates the user with energy consumption data for each device in the city.



	Alternate Flows
	Alternative 1

An abnormal consumption is detected or a malfunction occurs (for instance, blackout), the system informs the user with an alarm

Alternative 2

Someone has tampered with any smart meter or fraudulent consumption profile is detected, the system can notify ESO


5.3.3.10. Facilitating emergency units deployment with traffic management

	Use Case ID
	SmartCity_UC_10

	Title
	Facilitating emergency units deployment with traffic management

	Primary Actor(s)
	Carl

	Secondary Actor(s)
	

	Context of Use / Short Description
	During an emergency situation, emergency units and special vehicles must have the priority over regular city traffic. Based in real time traffic conditions, these vehicles will obtain the best route to their destination, involving the cooperation of other vehicles and the traffic lights management, which will create a virtual corridor for emergency units.

	Actor Motivations (Needs)
	Carl’s emergency unit needs to reach the accident location as quickly as possible through the city traffic

	Preconditions
	An incident happen and Carl’s emergency unit needs to be deployed

	Postcondition (Result)
	Carl reaches the accident location on time

	Trigger
	Emergency situation where an emergency unit set the position of the incident

	Main Success Scenario
	1. Carl enters the position of the accident and receives the instructions to use the best dedicated route is computed on the GPS (which take into consideration the traffic information)

2. The selected route is advertised to the traffic light management centre, with the authentication of Carl’s emergency vehicle

3. While Carl moves, it’s vehicle advertises its current position to traffic light management centre that changes the traffic lights ahead the vehicle

4. In the meantime, the emergency vehicles broadcast its position the other cars whose drivers are told to make place

5. Traffic lights return to their initial state when emergency unit passed

	Alternate Flows
	Alternative 1

2. The selected route is advertised to the traffic light management centre, with the authentication of Carl’s emergency vehicle

3. Emergency units could change the traffic lights directly without requesting the traffic light management centre.

Alternative 2

4. In the meantime, the emergency vehicles broadcast its position the other cars whose drivers are told to make place

5. Street lights can be set to warn people without smart device that are currently on an emergency corridor so that everyone is able to clear the road before emergency unit arrives.


5.3.3.11. Facilitating public transportation usage with a proactive information system

	Use Case ID
	SmartCity_UC_11

	Title
	Facilitating public transportation usage with a proactive information system

	Primary Actor(s)
	Mary

	Secondary Actor(s)
	

	Context of Use / Short Description
	Attached to the existing information infrastructure from the Public Transportation System, this service will also enjoy the horizontal use case approach from BUTLER, combining the information from other sources and creating an answer based on the current context: helping users to use public transportation, keeping them informed about possible issues, offering alternative routes, dynamic transportation pricing, suggestions to reinforce lines expecting a unfavourable context, etc.

	Actor Motivations (Needs)
	Mary needs to have real time and proactive information about the status of public transportation in order to use it in the most efficient way and save time.

	Preconditions
	· BUTLER smart public transportation information is available

· Mary is registered to the BUTLER “Smart City” service

· Mary registered her transportation needs

	Postcondition (Result)
	Mary reaches her destination on time using public transportation

	Trigger
	Change in normal traffic condition, weather or special city events

User request of directives or information on public transports

	Main Success Scenario
	1. Mary connects to the public transport information service 

2. Upon Mary’s request, the system processes public transport information and traffic information and gives her a personal advise on the different ways to reach her destination with a time estimation

3. Mary selects a route

4. BUTLER’s smart public transportation information system gives step-by-step instructions to Mary to guide her to the destination through the city public transports

	Alternate Flows
	1. An unexpected event happens on the public transport infrastructure

2. The smart public transportation information system informs Mary if her line is affected, estimating the delay and proposing an alternative route


5.3.3.12. Crowd avoidance in public transportation through dynamic provisioning

	Use Case ID
	SmartCity_UC_12

	Title
	Crowd avoidance in public transportation through dynamic provisioning

	Primary Actor(s)
	Mary

	Secondary Actor(s)
	

	Context of Use / Short Description
	Public Transportation Services do not always provide a good experience to users. Some lines can be either late or crowded at certain times. If regular issues can be improved with investments in the public transport infrastructure, punctual issues are in the opposite difficult to handle. This use case describes how public transportation could be context-aware and react to casual difficulties (sport events, concert, etc.). 

	Actor Motivations (Needs)
	Mary needs to quickly go back home after a event inside her city and to avoid crowded public transports.

	Preconditions
	Public Transportation services have a resource pool of pending vehicles

	Postcondition (Result)
	The localized crowd disappeared

	Trigger
	A casual event occurs bringing many people, including Mary, to wait for public transportation.

	Main Success Scenario
	1. The public transportation system detects the crowd (through city camera, heavy and localized cell phone usage, etc.), locates it and infers its size.

2. The public transportation system finds the closest lines to the crowd

3. The system allocates additional public transports to these lines and advertises taxi drivers of the crowd.

4. Mary can leave the event with the additionally provided transportation facilities.

	Alternate Flows
	


5.3.3.13. Smart Electric Vehicle Charging Service Optimization
	Use Case ID
	SmartCity_UC_13

	Title
	Smart Electric Vehicle Charging Service Optimization

	Primary Actor(s)
	Paul, Charging station operator

	Secondary Actor(s)
	Traffic operator

	Context of Use / Short Description
	Calculate a route based on traffic state to be able to find the most relevant charging station taking into account electric vehicle charging constraints and charging stations availability and constraints.

	Actor Motivations (Needs)
	· Paul owns or simply uses an electric vehicle and needs to charge its battery.

· Charging Station provides Battery Charging service. The Station has a limited number of Charging Plots (in this use case, a Charging Plot is similar to a vehicle parking space).

· Charging an electric vehicle is quite a long process (from 2 hours to 4 hours or more) but this duration can be estimated; therefore a Charging station could manage/optimize the usage of the Charging Plots.

	Preconditions
	· Charging Station availability publicly accessible.

· Connected vehicles.

· The vehicle and charging stations are connected to the Internet.

	Postcondition (Result)
	Vehicle with charged battery – payment to be done.

	Trigger
	Paul pushes the “I need to charge my battery” button.

	Main Success Scenario
	1. In the vehicle, Paul pushes a button “I need to charge my battery”.

2. The vehicle connects to the Internet to find the nearest charging station with free charging plot on time on arrival - the system computes an estimated duration for the vehicle to reach the station therefore it is able to estimate if and when a plot is available somewhere.

3. The vehicle displays a list of Charging Stations with the estimated time to reach the station and the estimated battery state on time of arrival - yes, the station can be reached without Paul pushing the vehicle!.

4. Paul selects a station and registers.

5. Charging Station reserves a plot for the vehicle.

6. The vehicle registers the booking ticket.

7. Paul arrives at the charging station on time.

8. The vehicle presents the booking ticket;

9. Paul plugs the vehicle- at this time.

10. The system computes the estimated duration for a full charging.

11. Paul selects charging duration and goes away.

12. Charging progresses…..

13. Paul returns back after the selected duration and retrieve the vehicle

	Alternate Flows
	1. As the vehicle is connected to the internet, the charging duration could be estimated when the user books – this duration could be periodically updated – therefore the Charging Station could estimate the end time of the vehicle charging and therefore could optimize better the availabilities.

2. Pre-payment at registration time.

3. If Paul arrives too late at the station, he may lose its booking or be charged accordingly –

4. If Paul arrives too late to retrieve the vehicle, he may be charged accordingly.


5.3.3.14. Smart Electric Vehicle Charging Payment
	Use Case ID
	SmartCity_UC_14

	Title
	Smart Electric Vehicle Charging Payment

	Primary Actor(s)
	Paul

	Secondary Actor(s)
	User Charging Operator, Charging Station Operator

	Context of Use / Short Description
	Huge usage of electric vehicle requires large amount of charging plots which should be available everywhere: city, home, and why not, in office area where vehicles are parked for a long time. The charging process should be done very often, for instance every 2 or 3 days.

	Actor Motivations (Needs)
	· Paul: simple and efficient payment process as the charging should be done very often.

· Paul: wants to get lot of charging plots where, of course, he has to pay for electricity.

· Charging Operator: owns the Paul’s account and provides Paul with added services – electricity discount, renting a battery, car sharing, ... If Paul lends its car, he does not want to pay consumption; if Paul uses another car – from city – he could use its account to pay. 

· Charging Station Operator: revenue!

	Preconditions
	

	Postcondition (Result)
	Vehicle with charged battery, payment done.

	Trigger
	Driver arrives at a charging station.

	Main Success Scenario
	1. Paul arrives at a charging station. He plugs the vehicle to the charging plot.

2. Paul enters (at the vehicle or at the plot) his charging subscription access code.

3. Paul selects an amount of money and/or energy and/or duration. The system may lock the plug to the vehicle.

4. When the charging plot reaches the selection, the system (if needed) unlocks the plug.

5. Paul retrieves its vehicle at any time.

6. If the plug is locked, Paul stops the charging (the system unlocks the plug). Once unlocked, the payment is done automatically.

7. Paul goes away.

	Alternate Flows
	


5.3.3.15. Remotely previewing a place's atmosphere

	Use Case ID
	SmartCity_UC_15

	Title
	Remotely previewing a place's atmosphere

	Primary Actor(s)
	Jeffrey, a student who likes to party

	Secondary Actor(s)
	

	Context of Use / Short Description
	Jeffrey likes to party and goes out as soon as he can. He chooses different places according to his mood and the ambiance inside and so may walk a lot and try many locations to find the right place to be (with the right music, the right people, the right beer prices, etc).

	Actor Motivations (Needs)
	Jeffrey needs a sample of the current ambience within various café, bars and clubs he knows to choose the (right) place to be.

	Preconditions
	Jeffrey has the BUTLER Smart Place application installed on his mobile phone.

	Postcondition (Result)
	Jeffrey remotely chooses the place that offers the best atmosphere (according to his desires).

	Trigger
	Jeffrey wants to go out and spend some good time with his new girlfriend in a jazzy, calm, ambience.

	Main Success Scenario
	1. Friday night, Jeffrey promised to his new girlfriend they will go out in a cool place. He would like a calm ambience, playing some jazz music that she loves… but he actually does not know where to go.

2. In the subway heading for his date, he checks on the mobile BSP application what the current hot places in the area are. Guided by the application, he quickly identifies jazzy clubs and selects some of them to have a real-time preview of the ambience in there. After a few tries, the "Blue Moon Club" may be the one… The music sounds good, it looks calm and it is happy hour until 11pm, the atmosphere is perfect!

3. He eventually arrives at the rendezvous point and invites his friend to the Blue Moon Club, a place "he knows well" and whose atmosphere will undoubtedly seduce her.

	Alternate Flows
	


5.3.3.16. Instant access of locally-wise applications

	Use Case ID
	SmartCity_UC_16

	Title
	Instant access of locally-wise applications

	Primary Actor(s)
	Paul, the owner of a café where local bands perform live every night.

	Secondary Actor(s)
	The customers of the café.

	Context of Use / Short Description
	Paul (his business) needs to "digitally exist" to promote his place (and the corresponding events) and so be visible by his customers.

Customers (mostly digital-natives) want to instantly access to locally-wise applications when in that place, no need to browse the web to know the happy-hours or the current rock band's name.

	Actor Motivations (Needs)
	Paul's business is a hot place where students listen to local bands every night.

He has to organize on a daily basis the promotion of the events (bands, happy hours, etc) to attract the audience corresponding to the "cultural" agenda.

	Preconditions
	Paul deployed in his café one or more radio infrastructure elements (femtos, WiFi hotspots, etc).

Paul and his customers have the BUTLER Smart Place application installed on their mobile phone.

	Postcondition (Result)
	Customers (located within the café) instantly get access to information and services related to the café (and selected by John).

	Trigger
	

	Main Success Scenario
	1. 6pm, Paul in his café sets up the tonight event, uses the mobile BSP application to access and edit his "smart place". He quickly creates a new application thanks to the URL of the band that will perform in a few hours. Then he adds the new entry to the local digital store and updates the "Beer of the Night" blackboard application.

2. 11pm, customers are massively arriving as the band is about to start. Most are students, they know that the café is a "smart place" and they can connect to with the mobile BSP app thanks to the free WiFi hotspots. Thus, they instantly access the local digital store, a list of applications selected by John (or suggested by others) that make sense in this very place.

3. The students can use very different applications: tag or rate the atmosphere of the place, play games, access to the current band's website, get information about happy hours and opening, check the cultural agenda, meet or chat with other people in the café, etc.

	Alternate Flows
	


5.3.3.17. SmartCity_UC_17

	Use Case ID
	SmartCity_UC_17

	Title
	Token Wallet in Smart Places

	Primary Actor(s)
	Paul, City and City partners

	Secondary Actor(s)
	Telecom Operators

	Context of Use / Short Description
	It is used to register service’s secure token that can be used through NFC smart phones. Typically, the T-Wallet is managed using a SIM card.

	Actor Motivations (Needs)
	· City: provides easy way to reach city services – like transportation service, city theatre, swimming pool, etc. would like to be easily reachable for everybody.

· City Partners: shown as a city partners

· Paul: should be able to enjoy city services with discount.

· Telecom Operator: provides SIM memory and security to services and is paid for it.

	Preconditions
	· “Smart City Spaces” application is available online.

· If Paul is a Citizen, he should be able to prove it (see extensions)

· Paul owns an NFC compliant SIM-Centric smart phone.

	Postcondition (Result)
	Paul enjoyed paid services

	Trigger
	Paul wants to book a theatre performance and the related travel using public transportation.

	Main Success Scenario
	1. Paul connects and registers to “Smart City Spaces” online server. He gives its profile (name, address, phone…) to help for future service constraints.

2. Paul selects and registers to Transport service.

3. Transport Service provides Paul’s smart phone with transport ticketing application, possibly the T-Wallet.

4. Paul selects and registers to Theatre Service.

5. Theatre Service provides Paul’s smart phone with theatre ticketing application, possibly the T-Wallet.

6. Paul goes to theatre service

7. He selects a performance – Macbeth (the 2nd of June) but does not pay.

8. Paul goes to Transport service

9. He selects a travel to reach the theatre for the selected performance, but does not pay

10. Paul wants to get theatre and Transport tickets and unfortunately, Paul has to pay!

11. Paul pays at “Smart City Spaces”. SCS dispatches payment requests to theatre service and Transport service.

12. Theatre service provides Paul’s smart phone with Macbeth ticket.

13. Transport service provides Paul’s smart phone with Journey ticket.

14. The 2nd of June: Paul reaches travel station, presents its smart phone to transport controller (thanks to SIM Centric NFC smart phone). Paul travels.

15. Paul reaches the theatre, presents its smart phone to theatre controller which allows access to the performance (thanks again to SIM Centric NFC smart phone). Paul enjoys performance.

16. Paul reaches travel station, presents its smart phone to transport controller Paul travels back home.

	Alternate Flows
	Alternative 1

During registration phase, Paul can prove he is a citizen. It could be done at city office. Paul presents some materials to prove it or It could be done automatically using – for instance - its national identity card.


5.4.  SMART SHOPPING 

5.4.1. Motivating story line

It’s the middle of a regular weekday and Y-Clothes store premises are quiet. The shop manager decides to publish an instant sparkdeal offer through the BUTLER system to those shoppers who happen to be spending their time in the shopping district at the moment. The shop manager wants to clear some shelf space for the forthcoming winter jackets so he decides to put a 50% discount on all T-shirts to those shoppers who arrive at the shop premises within next 2 hours. He also adds a condition that at least two shoppers must join the deal before the discount is available. The shop manager sets the sparkdeal online and starts to wait for new customers entering.

Alice has been spending her afternoon shopping when she receives a notification from BUTLER saying that there is a sparkdeal offering 50% discount on T-shirts in a clothes store two blocks away. She is happy to receive the notification as the BUTLER was able to correctly analyze that she was in a shopping mood, interested in fashion and clothes and that the walk to the destination is short enough for her. The sparkdeal requires one other person to arrive before the discount is valid, so Alice decides to check out the shop’s other offering while waiting for the other consumer to arrive. She has already selected three pairs of socks when Charlie comes in and they both get informed that the sparkdeal offer on the T-Shirts is now available. Both of them buy a couple of T-shirts.

Alice continues her shopping afternoon. She has been thinking of starting running as a hobby. She decides to post a question to the BUTLER system asking for an advice on selecting the correct running shoes for a beginner. Her question is shown to her friends and also to people who are interested in giving advice on specific topics. Luckily her friend Bob is online and receives Alice’s question. Bob sends a quick response on good brands and the price level she would want to look for. Based on Bob’s answer, BUTLER proposes a few stores in the vicinity to Alice which fit both Bob’s answer and Alice’s profile. After Alice buys the shoes, Bob will be eligible to a discount from the shop as a reward for his suggestion.

Some time ago Bob has decided to give up tennis as a hobby and has put his tennis racket on sale. He has published his intent through BUTLER with some information on the racket and its price. Charlie on the other hand has told BUTLER that he is interested in finding a cheap racket for trying out the new sport. When he passes close to Bob’s apartment, he gets a notification from BUTLER saying that there is a used racket on sale nearby. Via BUTLER Charlie and Bob agree to meet in a street café nearby and discuss a possible sale. Charlie is happy with the racket offered and the deal is closed. Bob’s and Charlie’s shopping profiles and their “reliability score” are updated accordingly on the BUTLER system.

Y-Clothes store owner sold couple of T-shirts in the afternoon sparkdeal but needs to get a rid of them all by the end of the week. He decides to post a reactive discount offer for the rest of the week on all the T-shirts. In this offer, everyone who buys a T-shirt will get automatically transferred cash back later-on after more people have bought more T-shirts. The store manager knows that this attracts the customers to spread information as a word of mouth for getting as much cash back as possible and is sure the selves will be empty by Friday.

Later in the evening, Bob decides to fill his fridge. He uses BUTLER to remotely place an order to his regular supermarket X-Mart on his usual weekly food supplies like milk, bread and cheese and to set up a convenient pick up time in one hour. Bob goes to the X-Mart where he is recognized by the store system and his shopping cart is delivered to him automatically. After approving the contents he remembers that he needs to get some lemonade and enters the store self service area. There he picks up a pack of soda cans and puts them to the cart. BUTLER automatically notices that a new item was added to the cart which Bob acknowledges. Bob confirms a payment of all the goods in the cart, takes the cart out of the shop, loads the goods to his car trunk and drives home.

After the busy day of shopping the BUTLER system has collected new details on Alice’s, Bob’s and Charlie’s shopping preferences and is ready to serve them even more accurately the next day.

5.4.2. The actors 

	Users/Groups
	Roles
	Descriptions

	Alice
	Consumer
	Age: 20

Gender: Female

Occupation: student

Marital status: single

Hobbies / interests: Alice likes to shop for fun and for good deals.

Physical description: average physical condition.

Living conditions: lives in  a flat

Means of transport: pedestrian

Other: has access to credit card. Alice is Bob’s friend.

	Bob
	Consumer
	Age: 20

Gender: Male

Occupation: student

Marital status: single

Hobbies / interests: interested in good deals. Is a pragmatic consumer, not a shopping fanatic.

Physical description: average physical condition.

Living conditions: lives in  a flat

Means of transport: pedestrian

Other: has access to credit card. Has blocked push notifications from retailers. Bob is Alice’s friend. 

	Charlie
	Consumer
	Age: 25

Gender: male

Occupation: gardener

Marital status: single

Hobbies / interests: Charlie likes to shop for fun and for good deals.

Physical description: average physical condition.

Living conditions: lives in  a flat

Means of transport: pedestrian

Other: has access to credit card. Does not know Alice or Bob 

	Y-Clothes
	Retailer
	A brick’n mortar clothing store in shopping district. Owned by a single entrepreneur and has three employees.

	X-Mart
	Retailer
	A generic supermarket. Is part of a chain of stores.


5.4.3. The use case description

	Topic
	No. UC
	User Story

	Deals and discounts
	SmartShopping_UC_1
	Create a new Sparkdeal

	
	SmartShopping_UC_2
	Consume a Sparkdeal

	
	SmartShopping_UC_4
	Receive a discount after group purchase

	Shopping advice and profiling
	SmartShopping_UC_3
	Getting advice on buying a good

	
	SmartShopping_UC_8
	Update consumer shopping profile automatically

	Second Hand Purchases
	SmartShopping_UC_5
	Buying a second hand product located nearby

	Shopping Experience
	SmartShopping_UC_6
	Purchase common goods with smart cart

	
	SmartShopping_UC_7
	Purchase common goods by easy self service


5.4.3.1. Create a new Sparkdeal
	Use Case ID
	SmartShopping_UC_1

	Title
	Create a new Sparkdeal

	Primary Actor(s)
	Y-clothes – brick’n mortar store

	Secondary Actor(s) 
	Any consumer using the BUTLER system

	Context of Use / Short Description 
	Y-Clothes creates a new sparkdeal, defining for example the conditions under which the deal applies, the kind of consumer profiles the deal should be offered to, the period of validity of the deal, the discounts available and the products covered by the deal. 

	Actor Motivations (Needs)
	Y-Clothes has one or more business reasons to advertise a specific product as following:

· Overstock: Overstock of some item and wants to put them on discount.

· TgtMkt: has a new campaign which needs to be communicated to the prospective customers.

· Off-peak: Wants to balance the customer traffic so that he can bring in revenue at those hours when there are not too many customers in the store.

The consumer needs are described in SmartShopping_UC_2

	Preconditions 
	Y-Clothes has registered in to the Sparkdeal service as a retailer.

	Postcondition (Result)
	Consumers whose profiles match the Sparkdeal criteria receive a notification about the new Sparkdeal.

	Trigger
	Y-Clothes decides to create and publish a Sparkdeal in its shop.

	Main Success Scenario
	1. Y-Clothes uses BUTLER to see the number of active consumers nearby that match into its retailer profile.

2. Y-Clothes creates a new Sparkdeal: sets the title (and other supplementary information), the price, triggers for the deal to realize (i.e. in this case minimum amount of two participants to show up) and expiration time.

3. BUTLER instantly delivers the Sparkdeal information to the consumers whose profile match to the Sparkdeal (i.e. push notification). The matching criteria is based on BUTLER’s ability to map the Sparkdeal content to the consumer profiles and context.

	Alternative Flows
	Alternative 1:

1. There are no matching consumers for receiving the push notification or consumers have blocked receiving the offer notifications.

2. Y-Clothes is informed about the failed Sparkdeal.


5.4.3.2. Consume a Sparkdeal
	Use Case ID
	SmartShopping_UC_2

	Title
	Consume a Sparkdeal

	Primary Actor(s)
	Alice - consumer

Charlie – consumer

	Secondary Actor(s) 
	Y-Clothes – brick’n mortar store that launched the Sparkdeal

	Context of Use / Short Description
	Consumers are shopping in the shopping district and receive a notification that a interesting sparkdeal is available to them. They decide to make use of the sparkdeal and buy the products covered by it.

	Actor Motivations (Needs)
	Consumers have one or more of the following needs (which involve entering the Y-Clothes store):

· Buy: has decided to buy a specific good

· Deals: receive relevant deals and get offers on the products in the Sparkdeal.

· Discover: discover new products and finds the product in the Sparkdeal interesting.

	Preconditions 
	Use case SmartShopping_UC_1 has been executed successfully.

Alice and Charlie have created their profile in the system and expressed their consumer interests and needs that are relevant to the Sparkdeal service.

	Postcondition (Result)
	Consumers have arrived to the Y-Clothes shop and bought the discounted T-shirts.

	Trigger
	Consumers receive the Sparkdeal push notification (on a device they are carrying or on a public display window making the consumers aware about a special deal of the Y-Clothes store).

	Main Success Scenario
	1. Alice gets the notification about the new deal available. 

2. She checks the system user interface and sees a map centered marking her location and a Sparkdeal indicator at the Y-Clothes store location.

3. She opens the Sparkdeal indicator to see the details of the deal.

4. Alice decides to buy the product and heads to Y-Clothes.

5. The system automatically identifies the Alice when arriving at Y-Clothes. (All the previous steps are verified also for Charlie who arrives at the Y-Clothes store at the same time)

6. Alice and Charlie are entitled to the deal when both Alice and Charlie have entered the store and thus the Sparkdeal offer conditions are met. The consumers get a notification when this happens.

7. Alice and Charlie buy the T-shirt. 

	Alternate Flows
	Alternative 1:

1. Y-clothes changes its mind and kills the Sparkdeal at any point after creating the new Sparkdeal.

2. Alice and Charlie who have received the notification about the Sparkdeal, get the notified about the cancelled Sparkdeal.

Alternative 2:

1. The Sparkdeal is not opened for Alice or Charlie as only one of them shows up to the store premises in time (i.e. in the duration of the Sparkdeal).


5.4.3.3. Getting advice on buying a good

	Use Case ID
	SmartShopping_UC_3

	Title
	Getting advice on buying a good

	Primary Actor(s)
	Alice – consumer looking for information

	Secondary Actor(s) 
	Bob – consumer providing peer information

Y-Clothes 

	Context of Use 
	Alice wants to buy new running shoes and needs some advice.

Bob is available to give his advice on sport shoes.

	Actor Motivations (Needs)
	Alice primary need:

· Ask: Alice needs some advice on buying new running shoes.

Bob’s motivations:

· Tell and Brag: Bob wants to gain more votes (based on advices given) to reach the status of “guru” and thus receive a discount.

	Preconditions 
	See Context of Use

	Postcondition
	Alice is satisfied by Bob’s advice and thus promotes Bob’s status as an advisor.

	Trigger
	Alice posts a question on the system.

	Main Success Scenario
	1. Alice sends out a real-time query about the best running shoes available nearby her location.

2. Bob receives the question (based on Bob’s consumer profile) and gives a recommendation of running shoes that are located near to Alice.

3. Alice receives a satisfactory advice on the best running shoes to buy and where to buy. Alice buys the shoes. The purchase is registered into the system.

4. Bob receives a vote to gain the head of the Social Shopping Hint users list

5. A discount is offered from the local sport shop to Bob when Alice has bought the shoes.

	Alternate Flows
	


5.4.3.4. Receive a discount after group purchase

NOTE: the reactive discounts and Sparkdeal have similar aspects. They are, however different use cases as the retailer’s marketing tactics and user needs interact differently.

	Use Case ID
	SmartShopping_UC_4

	Title
	Receive a discount after group purchase

	Primary Actor(s)
	Alice and Charlie – consumer receiving the offer

Y-Clothes – brick’n mortar store sending the offer 

	Secondary Actor(s) 
	Bob – consumer, Alice’s friend

	Context of Use 
	Y-Clothes has decided to offload as many goods of a certain kind as possible and therefore offers consumers a reactive discount, where the amount of discount consumers receive is dependant on the amount of goods bought by all consumers over a certain period of time. 

	Actor Motivations (Needs)
	Consumers want discounts on specific goods

· Discount: Alice, Bob and Charlie want goods at low price. 

Y-Clothes has one or more business reasons to advertise a specific product as following:

· Overstock: Overstock of some item and wants to put them on discount.

· TgtMkt: has a new campaign which needs to be communicated to the prospect customers.

· Off-peak: Wants to balance the customer traffic so that he can bring in revenue at those hours when there are not too many customers in the store.

	Preconditions 
	Due to the described business needs, Y-Clothes has decided to increase customer traffic over a week by launching a reactive discount campaign on T-shirts.

	Postcondition
	Consumers have visited Y-Clothes store, have bought the T-shirts and received discounts.

Y-Clothes has increased customer traffic and sold some T-shirts.

	Trigger
	Y-Clothes creates a new reactive discount offer on T-shirts.



	Main Success Scenario
	1. Y-Clothes creates and publishes a reactive discount offer on T-shirts. The daily discount is increased in steps of 5% based on the daily amount of customers buying the T-shirt (with a maximum of 50% of discount per day).

2. The reactive discount is delivered as a push notification to consumers Alice and Charlie (but not Bob) whose profile match the offer criteria (e.g. nearby, has interest, fits in the demographics, etc.).

3. Alice sees the offer, enters the Y-Clothes store and buys a T-shirt.

4. Alice forwards the discount offer to her friend Bob (and many other people as well) saying that she already got a T-shirt and if Bob now buys they both will receive a discount.

5. Bob buys the T-shirt.

6. Charlie has received information on the purchase events and sees that the discount is now -10%. He decides to go and buy a T-shirt with 15% discount.

7. Now Alice and Bob also get the discount reactively and receive cash back as they have already left the store. 

	Alternate Flows
	Alternative 1:

1. Y-clothes changes its mind and kills the reactive discount deal at any point after.

2. Consumers who have received the notification about the reactive discount get the notification event of cancelled deal.

3. Consumers who bought the product when the deal was active get the discount accordingly.

Alternative 2:

1. Alice can’t reach Bob when promoting the offer.

2. Bob does not buy the discounted product.

3. Cumulative discount does not get big enough and thus Charlie does not act either. 


5.4.3.5. Buying a second hand product located nearby

	Use Case ID
	SmartShopping_UC_5

	Title
	Buying a second hand product located nearby

	Primary Actor(s)
	Charlie – consumer interest in buying a racket

Bob – consumer selling the racket

	Secondary Actor(s) 
	N/A

	Context of Use / Short Description
	Charlie is interested in buying a second hand tennis racket online, but he wants to see it before making the decision. To make this as easy as possible, he is looking for a nearby offer. Charlie uses BUTLER to view all the relevant offers available around him. He finds an interesting offer and decides to contact, directly through the application, Bob (the offer owner) to setup an appointment to see the racket. Bob receives the proposal, confirms the appointment and meets Charlie. Charlie is satisfied of the racket status and price and decides to buy it.

	Actor Motivations (Needs)
	Charlie’s motivations:

· Buy: Charlie is interested in buying a second hand tennis racket online but he wants to see it before paying then he is looking for a nearby offer.

· Discount: As Charlie is looking for a second hand item, he is really after to cutting costs as much as possible.

· Time: As the second hand racket is not Charlie’s primary interest he does not want to spend too much time in travelling different locations for checking out the used rackets. Thus he wants to save time on top of saving money.

Bob’s motivation:

· Sell: Bob wants to sell his tennis racket without sending it through the mail delivery service.

	Preconditions 
	Bob has posted the geolocalized offer to sell his tennis racket.

	Postcondition (Result)
	Charlie found an interesting offer nearby his position so he could see the racket before paying for it.

Bob found a buyer for his racket.

	Trigger
	Charlie enters his need for the geolocalized offers on used rackets into the system.

	Main Success Scenario
	1. Charlie activates the search for local offer on tennis rackets.

2. Charlie is notified by the system when close enough to the geolocalized offer.

3. Charlie sends a request to meet directly with the seller Bob.

4. Charlie meets Bob, inspects the racket, is happy with it and the deal is closed.

	Alternate Flows
	


5.4.3.6. Purchase common goods with smart cart

	Use Case ID
	SmartShopping_UC_6

	Title
	Purchase common goods with smart cart 

	Primary Actor(s)
	Bob - consumer

	Secondary Actor(s) 
	X-Mart - supermarket -

	Context of Use 
	Online service anytime, X-Mart visit when store is open.

	Actor Motivations

(Needs)
	Bob’s motivations

· Buy:  has the need for buying common goods.

· Time: needs to perform efficient common goods shopping. 

· Discount: May enjoy discounts

X-Mart’s motivations

· Logistics:  X-Mart wants to have available bigger amount of common goods by utilizing the back office. 

· Logistics: X-Mart wants to save on logistics by skipping the phase where common goods are placed on the front office store premises.   

	Preconditions 
	Bob is known to X-Mart and can shop there.

	Postcondition
	Bob has bought and picked a set of common goods.

	Trigger
	Bob’s fridge is empty and thus Bob initiates the process of buying common goods.

	Main Success Scenario
	1. Bob does secure online shopping on the internet in X-Mart online service for common goods. 

2. Bob selects a time of arrival and receives an electronic ticket (payment can be done at this time or in the store).

3. X-Mart receives the order and prepares the shopping cart.

4. Bob arrives at the shop and presents the ticket. The shopping cart automatically comes from back-office to the front-office where Bob is waiting.

5. Bob checks the content of the smart cart. 

6. More expensive items have remote identifiers, which make it possible to validate some of the contents automatically by the system. Rest of the content Bob validates manually.

7. After checking, Bob pays to the smart cart which knows the amount to be paid.

8.    Once paid, the smart cart can be taken out of the shop.

	Alternate flows
	Alternative 1:

If cart has not been paid, it will alarm at a checkpoint (e.g. at the door). 


5.4.3.7. Purchase common goods by easy self service 

	Use Case ID
	SmartShopping_UC_7

	Title
	Purchase common goods by easy self service

	Primary Actor(s)
	Bob - consumer

	Secondary Actor (s) 
	X-Mart – supermarket

	Actor Motivations (Needs)
	Bob’s motivations

· Buy:  Bob does common goods shopping , spefically at X-Mart

· Time:   he does not want to lose time

· Discount:  as Bob uses innovative shopping features, he can enjoy discount

X-Mart’s motivations

· Loyalty:  X-Mart offers very good shopping experience to keep long term customers

	Context of Use 
	Normal weekdays.

	Preconditions 
	Bob has an account at X-Mart which provides billing. The success sequence relies on the fact that the consumers who have this service available have been identified in loyalty program and thus have a background of being trusted individuals from the shop perspective. Also random inspections are performed by the X-Mart security to avoid misuse.
The common sold goods at the X-Mart can be identified by the system

	Postcondition
	Bob has bought and picked a set of common goods.

	Trigger
	Bob’s fridge is empty and thus Bob initiates the process of buying common goods.

	Main Success Scenario
	1. Bob arrives at X-Mart.  He touches the X-Mart shop terminal. Bob is automatically authenticated by the shop.

2. X-Mart’s system monitors Bob’s location.

3. Bob walks at the shop and puts a good in the shopping cart; the shopping cart automatically identifies the good and sends a message to the shop system.

4.  The shop system retrieves the location of the shopping cart and the ID of the freshly picked good. If Bob location and shopping cart location match, Bob’s shopping cart total amount is updated at the shop system.

5. Bob leaves the shop (thanks again to the monitoring of his location), Bob is automatically billed (thanks to X-Mart’s Bob account).



	Alternative flows:
	Alternative 1

During the shopping process, the shopping cart continuously displays the total amount.  


5.4.3.8. Update consumer shopping profile automatically

	Use Case ID
	SmartShopping_UC_8

	Title
	Update consumer shopping profile automatically

	Primary Actor(s)
	Any consumer

	Secondary Actor(s) 
	System – receives context information for further utilization

Retailers – benefit from automated profile matching

	Context of Use 
	Consumers are shopping at the shopping district where the system is able to automatically collect profile information.

	Actor Motivations (Needs)
	Consumers want their shopping related profile information to be up to date to enable the BUTLER system to provide relevant information for the following needs:

· Deals: get relevant deals based on consumer profile.

· Discover: discover new and find interesting new deals based on consumer profile.

Retailers want to spend their marketing budget so that the commercial information gets delivered to relevant consumers:

· TgtMkt: targeted marketing based on automatic matching on consumer profiles

	Preconditions 
	

	Postcondition
	Consumers have gained new profile information that matches their shopping behavior.

	Trigger
	System detects a consumer being active in the shopping district.

	Main Success Scenario
	1. Consumer movements, social interaction and purchase events are being delivered to the system 

  1a. In case of purchase transactions: system analyzes product and business parameters, compares them to previous transactions and adds needs to the consumer if certain conditions are met: i.e. Consumer has bough many shoes, system adds ”shoes” need to the Consumer.

  1b. In case of movements: system analyzes location information and compares it to the businesses and location history. System adds new needs to the Consumer if certain conditions are met: i.e. Consumer has visited sports store more than two times, system adds business’ main product category “sports” to the Consumer needs.

  1c. In case of social interaction: system analyzes advices and questions posted by the Consumer based in different goods. System adds new needs to the Consumer if certain conditions are met: i.e. Consumer has given advice on kitchen gear more than two times, the system adds “cooking” interest category to the Consumer profile.

5. Consumer will now receive more accurate and better serving context based deals and offers.

	Extensions 
	N/A 


5.5.  SMART TRANSPORTATION 

[ALBLF, ERC, UL, GTO]

5.5.1. Motivating storyline

8.00 AM in the morning. Breakfast time at Paul’s house: Paul, 45 years old, is only half-listening to the radio while talking to his wife. Weather is cloudy but warmer than expected in this period. In the midst of political and economic news, a heavy traffic jam has been reported on the area the family is leaving. Paul grabs his mobile and starts his personal traveller assistant to check the real-time situation for his journey from home to work. 

The traveller assistant informs him, that the traffic situation is worse than ever. Authorities warn that alternative transportation should be preferred to avoid the disastrous situation that occurred last year. Based on real-time traffic information collected by street lights and cross-roads systems, high-occupancy vehicle lanes have been automatically opened to traffic and a discount is proposed on the fare for local buses and trains for new travellers. 

Paul does not like public transport and requests an alternative from the BUTLER system. BUTLER proposes a car sharing option as the best way (with a certain probability of success) to reach his office.

No such constraints this morning for Andrew, Andrew is used to take alternatively public transportation or carpooling services according to his need, actually he prefers the cheapest one if possible. At 8.10 AM: the transportation assistant notifies Andrew that a discount is proposed on bus fare. Nice start for the day! A few seconds later, a carpooling request from Paul is received with a dedicated message “it would be nice if we can do some carpooling to facilitate our journey to work today!”

Andrew’s wife, Mary, needs to switch between different public transportation networks to go to work. The most efficient one is always the subway, but that is also unsafe, crowded and dirty. Mary does not like it and she prefers to use alternative choices – buses and taxi – even if it is more expensive and time consuming. The first leg of her trip is quite easy to manage: there is only one bus line available… and the connected lamp on the cabinet in the hall starts blinking to notify her that the next bus arrives in 3 minutes!

Reaching the highway entrance, Paul, Andrew and Peter - another colleague and car pooling supporter – are automatically routed to the nearest smart high-occupancy vehicle lane by the highway traffic management after detection of the vehicle occupancy rate.  Paul breathes a sigh of relief after he realizes that the road is now clear. Still some chance to be on time!

But then a car crash is reported by the road sensors spread throughout the highways. The information is broadcasted to all connected cars in the areas with alternative routes to avoid the instantaneous congestion burst. Paul decides to follow this advice and leaves the motorway at the first exit. The necessary toll charges are automatically paid over a secured transaction taking into account car pooling discounts.

After a short trip by bus, Mary reaches a first subway station entrance. The video stream from the CCTV camera located on the metro platform is displayed on her mobile. Short sight: “It is too crowded for me… I will take the bus instead.” The video stream automatically cuts out when she starts walking to the next bus stop.

The same morning Sarah and Franck are using the metro.

When approaching the station entrance, Sarah notices that the e-newspapers and applications related to the metro were automatically and dynamically installed on her mobile. Her profile on Facebook is automatically updated with the mention “I’m in the metro right now!”

“Next train in 2 minutes!” is shouted by the loudspeaker located on the platform of the train station… in one click, Franck, disabled person using a wheelchair for mobility, checks the activity of the different coaches of the train thanks to the CCTV cameras on board. “Coach 3 seems to be the less crowded and a place reserved for the disabled is free. Let’s go on this one”. 

Franck arrives at his final destination. Just one major challenge before the end of the trip:  the station is not adapted to his handicap (no elevator available) and assistance is required even if he doesn’t like it. His Enhanced Mutual Aid system automatically requested for assistance a couple of minutes ago to the underground service. As a professional assistance was not available at this station, the systems automatically broadcasted the request to the local citize²n assistance network. All relevant information is sent to Franck in order to identify David, the volunteer. After operation, David’s T-wallet is immediately credited with free transportation points. 

9.30 AM and the day continues…

5.5.2. The actors 

	Users/Groups
	Roles
	Descriptions

	Paul
	45 years old, married, car driver
	· Owns a car but mainly used to do home to work travel. 

· Uses BUTLER to ease his daily journey to work. 

	Andrew, 
	31 years old, married, 1 child, working in the same company as Paul.
	· Does not own a car, mainly for financial reasons. Use alternatively public transportation and car pooling systems. 

· Uses BUTLER to identify in real-time the best and cheapest transportation means for everyday.

	Mary
	38 years old, married to Paul,  manages the central hospital of the city

Own a holiday home in a Mediterranean country
	· Needs to use public transportation systems to go to work but hates them, specially the subway because it’s unsafe, crowded and dirty.  

· Uses BUTLER to find the most relevant transportation means according to the situation

	Franck
	32 years old. Supervisor at the traffic department of the city council.  handicapped person, using a wheelchair for mobility
	· Likes the subway as transportation mean but needs assistance to get around in some tricky places and situations. Doesn’t want to spend some time in persuading people to help. Experienced as an embarrassing and time consuming situation. 

· Uses BUTLER to facilitate his journey

	Sarah
	14 years old, Paul’s daughter, always connected to her tribe.
	· Uses BUTLER to tell her story about her journey in a more efficiency way and to keep her community informed

	David
	25 years old, single person, PhD student. Environmentalist, frequent user of public transit.  
	· Member of a citizen assistance network. Has a pretty good vantage point from which to observe trends in the integration of disable people 

· Uses BUTLER to be notified for assistance in the area and make this good deed. Accepted to be paid by local authorities for this when professional assistance is somehow inexistent or missing

	Richard 
	42 years old , Taxi driver and environmentalist
	· Uses BUTLER to be automatically notified where, how many and which type of clients (profiles) requested a cab. 

· Richard is also interested in environmental issues and is aware of his responsibility in this respect.

	Mark
	50 years, Motorway Management Company operator
	· Is responsible for controlling and monitoring the traffic on the state motorway.  

· Emergency incidents, operation and maintenance vehicles and facilities as well as High-occupancy vehicle lanes are also activities conducted under his management.

· Use BUTLER to control the traffic, manage the HOV line accordingly, and be notified in case of accident, emergency or inappropriate behaviour.

	Peter
	45 years old. 20 years working with a tow truck.
	· Does not own a car, mainly for financial reasons. Use alternatively public transportation and car pooling systems. 

· Use BUTLER to identify in real-time the best and cheapest transportation means for everyday.


5.5.3. Use cases description

	Topic
	No. UC
	User Story

	Traffic management
	SmartTransportation_UC_1
	Looking for a relevant cab at the taxi stand

	
	SmartTransportation_UC_2
	Promoting carpooling thanks to a dynamical management of HOV lines

	
	SmartTransportation_UC_3
	Avoiding traffic jams

	
	SmartTransportation_UC_4
	Reporting daily traffic situation and providing advice

	Journey 

Experience
	SmartTransportation_UC_5
	Previewing a train platform before entering the subway

	
	SmartTransportation_UC_6
	Monitoring the incoming train to anticipate the behaviour

	Intelligent vehicle Management
	SmartTransportation_UC_7
	Reporting traffic incidents and avoiding over-incidents

	
	SmartTransportation_UC_8
	Rewarding Eco-driving

	Traveller information
	SmartTransportation_UC_9
	Smart beaconing for transportation 

	
	SmartTransportation_UC_10
	Enhanced Mutual Aid system 


5.5.3.1. Looking for a taxi at the taxi stand 

	Use Case ID
	SmartTransportation_UC_1

	Title
	Looking for a taxi at the taxi stand

	Primary Actor(s)
	Richard - taxi driver, Mary - taxi customer

	Secondary Actor ( s) 
	-

	Context of Use / Short Description
	Create a service that makes traveling by taxi easier by providing real-time assistance for booking a taxi.

· Mary is looking for a taxi

· Richard’s last client just got off his taxi and the taxi is vacant 

	Actor Motivations (Needs) 
	· As a taxi driver, Richard is interested in having real-time requests from potential customers in the near vicinity

· As a customer, Mary is interested in having a relevant taxi according to her needs with a minimum queuing delay

	Pre-conditions 
	No taxi is available at the closed taxi stand

	Post-condition
	A relevant taxi is booked  

	Trigger
	The taxi station is within sight 

	Main Success Scenario
	1. Mary locates a station about 100 meters away, that seems not too crowded 

2. Reaching the station post, Mary requests a taxi

3. Richard receives a notification with all relevant context information (station stop identification, user preference; etc). 

4. Mary is notified that her request has been accepted. Identity information and taxi characteristics are automatically stored in her mobile. Estimated time of arrival is also provided - Periodically updated thanks to real time traffic conditions

5. Mary’s phone automatically vibrates when the taxi arrives at the stand.

	Alternate Flows
	Alternative 1

3. Richard receives profile information and can adapt to the personal needs of e.g. elderly and disabled people or groups.

Alternative 2

1.  Mary is at home and orders a taxi from there


5.5.3.2. Promoting carpooling thanks to a dynamical management of HOV lanes 

	Use Case ID
	SmartTransportation_UC_2

	Title
	Promoting carpooling thanks to a dynamical management of HOV lanes 

	Primary Actor
	Paul, Mark

	Secondary Actor(s)
	Andrew, Peter

	Context of Use / Short Description
	In transportation engineering and transportation planning, a high-occupancy vehicle lane (also called an HOV lane or carpool lane) is a lane reserved for vehicles with a driver and one or more passengers.  Qualification for HOV status varies by locality, for instance, in some cases it may require more than two passengers. In some cases, single-occupant vehicles are allowed provided that they are hybrid vehicles or use native fuels. 

Thanks to the smart HOV lane Management, car pooling vehicle can be automatically routed to the nearest smart high-occupancy vehicle lane by the highway traffic management after detection of the vehicle occupancy rate.

	Actor Motivations (Needs)
	· Mark needs to control the traffic & manage the HOV line accordingly, and be notified in case of inappropriate behaviour. 

· Paul needs to plan and manage his trip in a reliable way.

	Pre-conditions 
	-

	Post-condition
	Paul leaves the dedicated HOV segment of highway

	Trigger
	High-occupancy vehicle lanes have been automatically and dynamically opened to Paul

	Main Success Scenario
	1. A car pooling solution is proposed by BUTLER when Paul checks today’s traffic situation. 

2. Paul asks Andrew and Peter to come with him and fetches them from a bus station selected by BUTLER according to traffic conditions and their locations.

3. Reaching the highway entrance, Paul is identified as a candidate for HOV line and is automatically routed to the nearest smart high-occupancy vehicle lane.
4. Mark is able to dynamically manage the HOV lines thanks to statistical and real-time information gathering by the BUTLER system

	Alternative Flows 
	Alternative 1

4. Mark could be automatically notified when an inappropriate behaviour is detected (a car with less than 3 persons on board for example)


5.5.3.3. Avoiding Traffic Jams

	Use Case ID
	SmartTransportation_UC_3

	Title
	Avoiding traffic jams

	Primary Actor
	Paul

	Secondary Actor(s)
	Andrew 

	Context of Use / Short Description
	Traffic Jam avoidance is already a major service in Smart transportation. However its efficiency could be improved by using other sources of information and other ways of dissemination. The current heavy reliance on the mobile network makes it hardly usable when the environment is not covered or when the network is overloaded. For the common good, the service can also be totally distributed and free of charge instead of relying on a private centralized architecture.

	Actor Motivations (Needs) 
	For Paul: As a frequent driver, It will help him to reduce the time spent in traffic-jam and his gas consumption

	Pre-conditions 
	· Paul is registered to the BUTLER “Smart Transport” service

· He uses a GPS and has set up a destination

· A traffic jam is detected on the path (could be through car-to-car communications or 3G connectivity or through a global transportation system 

	Post-condition
	· An alternate road is given to the driver Paul that bypasses the traffic jam and reduces the delay.

· (variant) An alert is sent to the driver that traffic jam is occurring and with an estimation of the delay

	Trigger
	Paul is on his way to work with Andrew when BUTLER detects abnormal traffic on the route to work 

	Main Success Scenario
	1. Paul is on his way to work with Andrew in his car when a traffic jam is detected on the usual route to work.

2. Paul is notified by the system about an alternative route, considering dedicated lines and available rates and discounts 

3. When Paul accepts one route, BUTLER is automatically reconfigured with the alternative path. 

	Alternative Flows 
	Alternative 1

1.  BUTLER proposes Paul not to take his private car but use car pooling or the bus


5.5.3.4. Reporting daily traffic situation and providing advice
	Use Case ID
	SmartTransportation_UC_4

	Title
	Reporting daily traffic situation and providing advice

	Primary Actor
	Paul, car driver

	Secondary Actor(s)
	

	Context of Use / Short Description
	The service goal is to report every day, according to the traffic, the better time-slot to go to work. It is the morning and Paul is about to go to work. Before leaving, he checks the traffic information with his cell phone. According to Paul preferences, the traffic information service advises him to delay his leave of 30 minutes in order to save 15 minutes in transportation. Paul starts his daily work from home.

	Actor Motivations (Needs)
	As a daily car driver, Paul needs to identify the better time-slot to go to work

	Pre-conditions 
	Paul, is registered to the BUTLER “Smart Transport” service with his preferences ( home to work preferred and alternatives routes, preferred working hours) 

	Post-condition
	The better time-slot for transportation is advised to Paul, with an estimation of the duration.

	Trigger
	On Paul’s request. By the system when an ideal time-slot has been identify thanks to the current traffic situation and forecast 

	Main Success Scenario
	1. Paul connects to the traffic information service 

2. Paul receives an advice about the best departure time and the estimated delay.

3. Paul accepts a certain time-slot as the reference time-slot

4. The system notifies Paul when it’s time to leave

	Alternative Flows
	Alternative 1

3.  The system notifies Paul that traffic condition has changed and a new time slot has to be found if possible


5.5.3.5. Previewing a train platform before entering the subway

	Use Case ID
	SmartTransportation_UC_5

	Title
	Previewing a train platform before entering the subway

	Primary Actor
	Mary - Public transportation user

	Secondary Actor(s)
	-

	Context of Use / Short Description
	While approaching the subway station the situation at the actual platform level is unknown. It can be very helpful to know or actually see how crowded it is down at the platform before arriving there in order to decide whether it is a good idea to enter a train now. This use case describes an application which allows the user to have a look at the platform from remote using CCTV.

	Actors Motivation (Needs) 
	Have a complete view of the metro platform (traffic conditions, peak and non-peak situations, etc… ) before entering.

	Pre-conditions 
	Mary reached the subway station entrance

	Post-condition
	Mary leaves the station entrance (whatever the choice she made)

	Trigger
	· On Mary’s request 

· Triggered by the station entrance when Mary is detected

	Main Success Scenario
	1. Mary can see the online situation on her mobile of the traffic thanks to the CCTV camera located on the subway platform.

2. Platform is to crowded so Mary decides to leave the station for  the nearest bus stop 

3. The video stream automatically cuts out as she leaves the station entrance 

	Alternative Flows
	-


5.5.3.6. Monitoring the incoming train to anticipate the behaviour

	Use Case ID
	SmartTransportation_UC_6

	Title
	Monitoring the incoming train to anticipate the behaviour

	Primary Actor
	Franck - A disabled person

	Secondary Actor(s)
	-

	Context of Use / Short Description 
	Monitoring the different coaches of the incoming train could be used to identify in advance (a couple of seconds before) reserved places situation and allow disabled and/or elderly people to anticipate. 

Franck reaches the platform toward the rear of the Inbound train and the front of the Outbound train

	Actors Motivation (Needs)
	Franck needs to find the most relevant transportation mean according to the situation 

	Pre-conditions 
	“Next train in 2 minutes!” is shouted by the loudspeaker located on the platform of the train station 

	Post-condition
	Franck leaves the platform / the train arrives

	Trigger
	On end-users request and/or triggered by the station platform when a users is detected and a train is approaching

	Main Success Scenario
	1. Thanks to the BUTLER application available on his mobile, Franck is able to monitor the different coaches of the train through to the CCTV cameras on board. 

2. Franck detects that coach #3 seems to be the less crowded one and a place reserved for disabled is available

3. Franck moves toward the part of the pier where the 3rd coach is supposed to stop. 

	Alternative Flows
	Alternative 1

Instead of video capabilities, a concise view of the different coaches could be proposed to facilitate the viewing 

conflicts management should be taking to account to avoid real-time congestion (when many people are  using the application at the same location for example)


5.5.3.7. Reporting traffic incidents and avoiding over-incidents

	Use Case ID
	SmartTransportation_UC_7

	Title
	Reporting traffic incidents and avoiding over-incidents

	Primary Actor
	Paul - car driver

	Secondary Actor(s)
	Andrew 

	Context of Use / Short Descripton
	The service goal is to quickly report a new incident to authorities and to incoming vehicles to avoid over-incident. It is night and Paul is on his way back to home with Andrew when he crashes his car.  The incident is not so critical and they are both conscious. They are asked by the system to respond to update their status. Then, the system informs them that the car is still runnable and tells them to park it in the closest safe location.  They can see behind them that, despite the night, the following vehicles came slowly to their position, informed of the problem before even seeing it.

	Actors Motivation (Needs)
	Safe Driving

	Pre-conditions 
	•  Paul is registered to the BUTLER “Smart Transport” service

•  Paul has an incident with his car

	Post-condition
	•  The incident is reported to authorities and vehicles in the neighbourhood

• The damaged car and the passenger are in the safest position waiting for backup

	Trigger
	BUTLER “Platform” detects an incident from sensors embedded in users' cars

	Main Success Scenario
	1. The incident is detected through the car sensors.

2. An alert is broadcasted to vehicles in the neighbourhood through car-to-car communications to avoid over-incident

3. Paul is asked about his status by the system, if he is  conscious, he receives advices to behave in the safest way

4. Paul follows the instructions

5. Paul is notified that the status of the incident has been reported to authorities according to its answers 

6. If authorities must be involved, Paul’s wait for them 

	Alternative Flows
	4. If Paul is unconscious, or if Paul’s BUTLER system is damaged, closest drivers are asked through their embedded BUTLER system to assist him

5.  Upon acceptation, drivers are given advices to handle the incident  in the safest way


5.5.3.8. Rewarding Eco-driving

	Use Case ID
	SmartTransportation_UC_8

	Title
	Rewarding Eco-driving

	Primary Actor
	Richard  (taxi driver) and Paul (particular driver)

	Secondary Actor(s)
	Traffic/Health/Environment authorities

	Context of Use / Short Description
	Currently, traffic authorities’ policy is to punish bad drivers, instead of rewarding good ones. On the other hand, traffic is the main source of pollution in the cities. This Use Case tries to help the pollution problem following the positive approach of rewarding good (i.e. non-polluter) drivers

When registering in the initiative, drivers agree on sending information such as consumption, speed, distance, vehicle model, etc to the system. As long as the driver keeps a good behaviour on the road, he/she will get benefits. Eligible drivers are those contributing to low pollution with good consumption figures. Special prize can be given to drivers with lowest absolute consumption (as long as speed is legal: not too high, not too slow) or to those with the most efficient driving (good rate speed/consumption).

There can be special prize for best drivers in different categories:  type and model of vehicle (car, motorbike, truck, etc), type of road (urban, mixed, road), period of time (day, week, month and year). That could foster a kind of green competition, where drivers try to be not the fastest but the most efficient ones.

Reward can be of any kind: money, goods, tolls reduction (even real-time), tax reduction, insurance reduction, driving-licence points, etc.  Information could be integrated with Navigator applications so that route is selected considering also real consumption data from other users.

	Actors Motivation (Needs)
	As a taxi driver, Richard is aware of his responsibility in environmental issues and is interested in contributing to low pollution … and to be paid for it.

	Pre-conditions 
	An agreement is signed with an organization that wants to reward efficient driving. 

Richard is registered to the Rewarded Eco-driving program 

	Post-condition
	System responds periodically to registered users with the result on whether they are rewarded or not and also with statistics data

System responds to queries of users with best route/practices in terms of eco-driving behaviour.

	Trigger
	Working continuously. Actions occur when: a driver joins the program, time period elapses and winners are selected, a driver consults the system to retrieve a route

	Main Success Scenario
	1. Richard is notified by the eco-driving system that he has been shortlisted for the rewarded eco-driving program today. By accepting the notification, Richard signifies his agreement to the terms and condition of the program and allows all vehicle measures data to be collected and transferred to the system for the time duration of the game.

2.  During his trip, the data are periodically sent to the system. Personal and statistical information are provided back to Richard to allow him to understand and improve their driving behaviour.

3.  After a half day of work, Richard is notified that he won the 3rd place in his category. 

	Alternative Flows
	By assigning higher rewards to specific profiles (speed range, specific roads, etc), it is possible to influence the traffic, shaping it

In a more futuristic Use Case, traffic authorities can penalty those drivers with excessive consumption


5.5.3.9. Smart beaconing for transportation

	Use Case ID
	SmartTransportation_UC_9

	Title
	Smart beaconing for transportation

	Primary Actor
	Mary

	Secondary Actor(s)
	

	Context of Use / Short Description
	Connected objects could be personal objects as a connected lamp located on the cabinet in the hall that has be configured by its owner to start blinking to notify that the next bus is about to arrive at the next bus stop. Similar monitoring system could be also embedded in bus-stops, shops, street lights, and cross-roads systems with a specific behaviour. 

	Actors Motivation (Needs) 
	As a frequent user, Mary needs BUTLER to help her to optimize her journey by providing relevant on on-time information about all available transportation means 

	Pre-conditions 
	A connected lamp is on-line and well-configured

	Post-condition
	Mary leaves the house five minutes before the bus arrives at the stop

	Trigger
	The bus is about to arrive

	Main Success Scenario
	1. Mary has selected the n° 18 and her closest bus stop as respectively her ‘favourite bus’ and ‘favourite station’ via the transport company’s website. Lamp is automatically configured with the relevant information

2. This system periodically conveys the latest information on the whereabouts of the no. 18 and generates an alarm to every registered terminal.

3. The connected lamp located on the cabinet in the hall starts blinking to notify that the next bus arrives in 3 minutes!

4. Mary gets her coat on, closes the door, and leaves her house. The service is automatically disabled after she left.

	Alternative Flows 
	-


5.5.3.10. SmartTransportation_UC_10- Enhanced Mutual Aid system

	Use Case ID
	SmartTransportation_UC_10

	Title
	Enhanced Mutual Aid system

	Primary Actor
	Franck (disabled people)

	Secondary Actor(s)
	· David (public transport user), 

· Public transport infrastructure manager

	Context of Use / Short Description
	In public transport, disabled people may encounter difficulties to move through the different premises and transportation means. 

	Actor Motivation (Needs)
	To be notified for assistance in the area and make this good deed. Accepted to be paid by local authorities for this when professional assistance is somehow inexistent or missing 

	Pre-conditions 
	Franck is equipped with a mobile on which BUTLER Enhanced Mutual Aid System application is available.

David is able to receive on his mobile notifications from BUTLER Enhanced Mutual Aid System.

	Post-condition
	Franck gets help from David to move through the transport premises.

	Trigger
	Franck just gets out of the subway train coach and unfortunately notes that the elevator in the station is out of order.

	Main Success Scenario
	1. Franck just gets out of the subway train coach and unfortunately notes that the elevator in the station is out of order.

2. Franck uses the Mutual Aid application on his mobile to request some help. 

3. Transportation employees and users - registered as volunteers - located in the close area are requested by the BUTLER Mutual Aid system.

4. David, a volunteer, indicates that he can handle it and is automatically connected to Franck via his mobile. 

5. David meets Franck and helps him to get outside of the station.

6. After operation, David’s T-wallet is immediately credited with free transportation points.

	Alternative Flows
	-


6. INITIAL USER REQUIREMENTS 

6.1.  Functional requirements 

6.1.1. SMART HOME 

[IHL, ISMB, KUL, SWC, ST-I, TIL, UTR]
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SmartHome_UC_2 X X X X X X X X X X X

SmartHome_UC_3 X X X X X

SmartHome_UC_4 X X X X X X X X

SmartHome_UC_5 X X X X X

SmartHome_UC_6 X X X X

SmartHome_UC_7 X X X X X X X X X X X
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SmartHome_UC_10 X X X
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	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_1
	The system must automatically retrieve in-home status information
	Sensors located within the house are used to collect and transmit real-time information and notifies status changes
	SmartHome_UC_1

	SmartHome_FR_2
	The system must allow a user to modify the in-home appliances status like switching on/off, starting/ stopping a function, control, update
	Actuators located within the house are used to switch on/off heating system, lights and any kind of in-home appliances
	SmartHome_UC_1

	SmartHome_FR_3
	The system must allow a user to control house doors and windows, and eventually lock/unlock them
	House window actuators are used to close and lock (open and unlock) house doors and windows
	SmartHome_UC_1

	SmartHome_FR_4
	User inputs must provide valuable semantic information relative to the house and its owner preferences
	The system must gather end-user inputs to enrich home related information
	SmartHome_UC_1

	SmartHome_FR_20
	The system must provide the owner with an administration interface 
	A dedicated interface should allow a user to create and manage his preferences. This includes access credential, privacy preference, look and feel, etc…
	SmartHome_UC_1


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_5
	The System shall interact with BUTLER-enabled smart appliances to collect info about their current settings, operating parameters and maintenance data
	BUTLER-enabled smart appliance
	SmartHome_UC_2

	SmartHome_FR_6
	The System shall interact with BUTLER-enabled smart appliances to activate operation and set operating parameters
	BUTLER-enabled smart appliance
	SmartHome_UC_2

	SmartHome_FR_7
	The BUTLER device shall allow the User to discover/configure new appliances
	User discovers appliances in the house he wants to control and monitor
	SmartHome_UC_2

	SmartHome_FR_8
	The BUTLER device shall identify a smart appliance when the User points at it
	Users selects an appliance he wants to interact with
	SmartHome_UC_2

	SmartHome_FR_9
	The BUTLER device shall show on the camera live view detailed info about the identified smart appliance (operating mode and current settings, maintenance data, etc.)
	Enriched virtual view of appliance display
	SmartHome_UC_2

	SmartHome_FR_10
	The BUTLER device shall allow the User to personalize the info related to the identified appliance in the camera live view
	Personalized virtual display view
	SmartHome_UC_2

	SmartHome_FR_11
	The System shall suggest to the User suitable recipes based on profile infos like: family preferences, diet plans, current season, etc.
	Personalized operation suggestions for appliance
	SmartHome_UC_2

	SmartHome_FR_12
	The BUTLER device shall show  suggested recipes
	Suggestion selection
	SmartHome_UC_2

	SmartHome_FR_13
	The BUTLER device shall allow the User to accept a suggested recipe
	Suggestion selection
	SmartHome_UC_2

	SmartHome_FR_14
	The BUTLER device shall show details of the chosen recipe
	Access suggestion info
	SmartHome_UC_2

	SmartHome_FR_15
	The System shall set the smart appliance operating parameters according to chosen recipe (e.g. hoven temperature, time and cooking mode)
	Automatic setting of the appliance
	SmartHome_UC_2


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_16
	The system shall identify correctly the user who is using (or misusing) water
	The system should profile users correctly in order to give personalized feedbacks to the right person
	SmartHome_UC_3

	SmartHome_FR_17
	The system must be able to detect whether a person is using an open water tap
	In order to decide whether a misuse of water is occurring, the system should know if a person is using water at any time
	SmartHome_UC_3

	SmartHome_FR_18
	The system must be aware of the average monthly water consumption of other similar households
	Personalized incentives can be reinforced by providing benchmarks against households with similar characteristics
	SmartHome_UC_3

	SmartHome_FR_19
	The system must be able to account the monthly water usage of the whole household
	Personalized incentives can be reinforced by communicating to the user its actual water consumption
	SmartHome_UC_3

	SmartHome_FR_21
	The system must have a  mean to communicate incentive and alerts to users
	The system must communicate to the users any eventual alert or incentive
	SmartHome_UC_3

	smartHome_FR_153
	The system must use wireless sensor to measure water flows in real time
	Water flow measured in each water tap must be made collected in a cost-effective fashion, without major retrofit work at home
	SmartHome_UC_3


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_22
	The system must be able identify which appliances are using electricity without requiring these devices to be turned on
	Systems that aim to reduce energy consumptions should not use techniques that may potentially increase overall energy consumption
	SmartHome_UC_4

	SmartHome_FR_23
	The system must be able to gather information about average energy consumption
	In order to decide where the most energy gains are possible the system must be able to produce an energy consumption overview report
	SmartHome_UC_4

	SmartHome_FR_24
	The system must have background knowledge about the energy consumption of inefficient home appliances
	To identify inefficient devices, the system must know how one can lower their energy use or be able to propose state-of-the-art equivalent devices with better performance
	SmartHome_UC_4

	SmartHome_FR_25
	The system must be able to compute the energy cost of a particular home appliance in real-time
	The system must recognize when energy is being spent on appliances that are not actively in use
	SmartHome_UC_4

	SmartHome_FR_26
	The system must be able to inform inhabitants about inefficient devices compared to state of the art technology and possible energy savings and propose shopping tips
	The system must not only state that there is a waste of energy, but also ways to improve the current situation and the overall impact on average savings
	SmartHome_UC_4

	SmartHome_FR_27
	The system shall gather end-user inputs to enrich home related information
	User inputs can provide valuable semantic information relative to the house and its owner preferences
	SmartHome_UC_4

	SmartHome_FR_28
	The system shall automatically measure electricity consumption of devices and services in real-time
	Sensors located within the house electrical system are used to collect and transmit real-time information
	SmartHome_UC_4

	SmartHome_FR_29
	The system shall detect inefficient devices by means of measurement and background knowledge
	The system processes the electrical efficiently for all devices and provides user with the identification of the action to be carry out in order to reduce consumption
	SmartHome_UC_4

	SmartHome_FR_160
	The system shall provide the owner with an administration interface 
	A dedicated interface should allow a user to create and manage his preferences. This includes access credential, privacy preference, look and feel, etc…
	SmartHome_UC_4


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_30
	The system must be able to collect the needed information about users like presence, feedback, preferences
	The system must be able to deliver optimal decisions based on user preferences, their presence in the room, their feedback
	SmartHome_UC_5

	SmartHome_FR_31
	The system must be able to collect the needed information about the classroom like schedule, occupancy, temperature, weather forecast
	The system must be able to deliver optimal decisions based on classroom occupancy, current internal and external temperature, weather forecast, school timetables, etc.
	SmartHome_UC_5

	SmartHome_FR_32
	The system must be able to control the actuators
	The system must control heating/cooling/lighting/shading for adjust and optimize the classroom usage without  compromising comfort
	SmartHome_UC_5

	SmartHome_FR_33
	The system must be able to detect an energy-inefficiency or a non-comfortable situation
	The system must to have be provided with rules and reasoning components
	SmartHome_UC_5

	SmartHome_FR_34
	The system shall gather input from the Building Energy Manager
	Energy manager should be able to configure the overall energy behaviour of the building : Heating / Cooling / Lighting / Shading systems configuration 
	SmartHome_UC_5


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_35
	The system shall be provided with information about renewable sources flows
	The system must be aware of presence and status  of renewable sources (eventually including forecasts) in order to take decision about scheduling of energy-hungry tasks
	SmartHome_UC_6

	SmartHome_FR_36
	The system shall be provided with the current list of delay-tolerant tasks (with pre-determined energy requirements) waiting for execution 
	The system must be aware of the tasks waiting for execution in order to control the scheduling of different appliances
	SmartHome_UC_6

	SmartHome_FR_37
	The system shall gather end-user inputs 
	The user must interact with the system in order to manage it and to show, to secondary personas, current energy consumption/availability information. User can configure energy-hungry tasks scheduling
	SmartHome_UC_6

	SmartHome_FR_38
	The system shall be provided with logics to schedule energy-consuming tasks in optimized fashion
	The system must detect the optimum situation to start each energy-hungry task
	SmartHome_UC_6


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_39
	The system shall be able to get the currently relevant overall energy demand at any time
	To be able to tell the end user what the consequences of his actions are (e.g. turning on/off a consumer at a given point in time), the system needs up to date information on the state of the overall demand. As a metric to indicate this demand e.g. monetary costs seem reasonable.
	SmartHome_UC_7

	SmartHome_FR_40
	The system shall be able to predict the overall energy demand at a given time in the future
	This allows the user to plan his actions in advance if he wishes to
	SmartHome_UC_7

	SmartHome_FR_41
	The system shall give an immediate feedback to the end-user about the consequences of a user action 
	Critical for the whole use case as the end user must be informed in an appropriate manner to decide
	SmartHome_UC_7

	SmartHome_FR_42
	The system shall propose the ideal scheduling plan for a service or appliance depending on the user needs
	The system shall provide the user with options and support him in his decisions. Eg. the ideal starting point may be something between right now and "time of the cheapest tariff".
	SmartHome_UC_7

	SmartHome_FR_43
	The system shall be able to start or stop an energy consumer automatically at a scheduled time
	Automation supports the user making things easier for him (and is more reliable)
	SmartHome_UC_7

	SmartHome_FR_44
	The system shall always leave the user the possibility to set the schedules and initiate an action manually.
	Any system decision must be possible to be overridden by the user or the system won't get accepted
	SmartHome_UC_7

	SmartHome_FR_45
	The system shall have the possibility to set and execute a scheduling plan automatically on its own
	There may be situations where the system efficiency is increased if the system can decide on its own. However, the user should still be in the loop in defining some sort of guideline (e.g. minimize costs).
	SmartHome_UC_7

	SmartHome_FR_46
	The system shall allow controlling the energy consumers from remote
	For the user and with some kind of contract or special tariff also useful for utilities if the user allows the utility to have influence on the consumers from outside the home
	SmartHome_UC_7

	SmartHome_FR_47
	The system shall be able to retrieve the information on which energy consumers can be scheduled at all and which restrictions apply.
	Not every consumer can be scheduled. And not every consumer that can be scheduled allows it at any time. It may even cause harm if something is turned off at the wrong time. To propose or even set schedules automatically, the system needs this knowledge.
	SmartHome_UC_7

	SmartHome_FR_48
	The system shall be able to get the status of an energy consumer
	It is important to know which consumers are already on/off and if they really have been turned off/on properly after at the scheduled times
	SmartHome_UC_7

	SmartHome_FR_49
	The system shall be able to learn from the user's actions in order to make propositions and automate actions in scheduling consumers
	A user profile could be collected on the basis of the user actions
	SmartHome_UC_7

	smartHome_FR_154
	All energy consumers must provide a network interface to be started and stopped
	Necessary for load management
	SmartHome_UC_7


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_50
	The system shall collect user habits information
	The system collects  precious information about user’s habits (e.g.: how many times the user uses a white good in a day, how frequently and how long)
	SmartHome_UC_8

	SmartHome_FR_51
	Communication between appliances/end-user and the white goods manufacturer must be in place
	The system sends precious information about user's habit to the white goods manufacturer. User receives product offers from white goods manufacturer
	SmartHome_UC_8

	SmartHome_FR_52
	The System should support the possibility to disclose usage information to different manufacturers
	The end-user might be interested in receiving personalized offers from competitors 
	SmartHome_UC_8


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_53
	The system must provide output to the end-user about his wasting behaviour
	The user might decide to adjust its wasting behaviour in order to get bonuses
	SmartHome_UC_9

	SmartHome_FR_54
	The system must include a database of packaging materials and local wasting rules
	Smart bin, package, user devices, Waste Management Company collaborate for improve recycling
	SmartHome_UC_9

	SmartHome_FR_55
	The system must profile wasting behaviour of the user
	Waste Management Company must be provided with profiled wasting behaviour information to calculate bonuses
	SmartHome_UC_9

	SmartHome_FR_56
	System must know the physical location of smart bins
	The system shall know the physical position of a bin in order to retrieve local wasting laws and optimize collection plan
	SmartHome_UC_9

	smartHome_FR_155
	Providing information on package recyclability
	The system needs information about package recyclability
	SmartHome_UC_9

	smartHome_FR_156
	Recycling bins should be able to send remotely information on its state
	Information from bins should be collected by the WMC without need for major infrastructure work
	SmartHome_UC_9


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_57
	The system must be able to identify people who are leaving
	The system has to consider ownership of items to ensure that the right ones were taken along
	SmartHome_UC_10

	SmartHome_FR_58
	The system must know which items or tasks a person should not forget in a particular situation
	Things to do or to remember can depend on the person, the situation and the planned activity 
	SmartHome_UC_10

	SmartHome_FR_59
	The system can identify which items a person forgot to take along and notify the person about this
	The system should only notify about those devices that were actually forgotten
	SmartHome_UC_10

	smartHome_FR_157
	Lost items must be detected
	People want to find their lost items non-invasively
	SmartHome_UC_10


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_60
	The system can deliver notifications through different channels and multi-modal interfaces
	Whether and how a person is notified can depend on what the person is actually doing
	SmartHome_UC_11

	SmartHome_FR_61
	The system can recognize ongoing activities
	Whether and how a person is notified can depend on what the person is actually doing
	SmartHome_UC_11


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_62
	The system is able to send and interpret the location of the person
	The system is able to send and interpret the location of the person
	SmartHome_UC_12

	SmartHome_FR_63
	The system is able to recognize places of interest and trigger relevant notifications
	The system should inform people when they are approaching a place of interest based on a todo list, like a gas station or shop
	SmartHome_UC_12


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_64
	The system shall gather end-user inputs to enrich home related information
	User inputs can provide valuable semantic information relative to the house map and its owner preferences
	SmartHome_UC_13

	SmartHome_FR_65
	The system shall provide the things of interest with a specific device capable of calculate its in-house position
	Each "to-be-tracked" object has its own localization device. The system binds a unique identifier to each device when hear it the first time. 
	SmartHome_UC_13

	SmartHome_FR_66
	The system shall automatically identify the position of the things of interest.
	The system retrieves (by notification/on demand) the position of the object to be tracked. Then translate it in a user friendly coordinate system
	SmartHome_UC_13


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_67
	The system can power on, power off, and control multimedia devices without the need of human actions
	The system must be able to put devices in sleep mode or wake them up
	SmartHome_UC_14

	SmartHome_FR_68
	The system can record live tv shows, independently from the room the show is watched
	The system must be able to record live TV while the user is moving
	SmartHome_UC_14

	smartHome_FR_158
	The automation system must be able to give control back to the user(s) at any time
	The user should keep control every time, and be always be able to cancel automated tasks
	SmartHome_UC_14


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_69
	The system can automatically get access to metadata regarding multimedia contents
	The system must be able to identify clearly the content to be presented
	SmartHome_UC_15

	SmartHome_FR_70
	The system can interact with social networks to get friends information and post messages 
	The system must be able to contact user's friends
	SmartHome_UC_15


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_71
	The system can gather and store user's preferences in order to create playlists
	The system should learn what the user likes
	SmartHome_UC_16

	SmartHome_FR_72
	The system can identify user, or auser profile
	The system should be able to distinguish playlists from different users
	SmartHome_UC_16


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_73
	The BUTLER device shall recognize a TV program when pointed to a BUTLER-enabled TV
	
	SmartHome_UC_17

	SmartHome_FR_74
	The BUTLER device shall visualize, in the camera live view, infos related to the current detected TV program
	
	SmartHome_UC_17

	SmartHome_FR_75
	The BUTLER device shall link infos shown on the live view to web links the user can click
	
	SmartHome_UC_17

	SmartHome_FR_76
	The BUTLER-enabled TV shall show on-screen messages (voting invitation) to enable votes collections from the User
	
	SmartHome_UC_17

	SmartHome_FR_77
	The BUTLER device shall send a vote for an item when pointed to a TV program showing a voting invitation
	
	SmartHome_UC_17

	SmartHome_FR_78
	The BUTLER device shall allow to share a vote to a TV program item to one or more User's friends
	
	SmartHome_UC_17

	SmartHome_FR_79
	The BUTLER device shall allow a user to set a preference to hide future voting invitations from TV screen
	
	SmartHome_UC_17


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_80
	The system shall have access to time tables of public transport infrastructures
	To propose a trip and inform the user this is necessary
	SmartHome_UC_18

	SmartHome_FR_81
	The system shall have access to car sharing scheduling information
	To propose a trip and inform the user this is necessary
	SmartHome_UC_18

	SmartHome_FR_82
	The system shall have access to weather forecast information
	To propose a trip and inform the user this is necessary
	SmartHome_UC_18

	SmartHome_FR_83
	The system shall have access to historical trip data
	To propose a trip it is useful to the system to know on which trips the user was before
	SmartHome_UC_18

	SmartHome_FR_84
	The system shall have access to user profile data
	Knowing the age and preferences of a person increases the quality of a trip proposal
	SmartHome_UC_18

	SmartHome_FR_85
	The system shall have access to travel agency information and travelling portals
	To propose a trip and inform the user this is necessary
	SmartHome_UC_18

	SmartHome_FR_86
	The system shall be able to present the user with a geographical map of the trip
	To know where the trip leads the user
	SmartHome_UC_18

	SmartHome_FR_87
	The system shall be able to present the user with a travel plan containing time table information, ticket numbers, routes, things to take on the trip, points of interest etc.
	This plan or program should look more or less the same as the documentation you get from a travel agency when booking your vacations
	SmartHome_UC_18

	SmartHome_FR_88
	The system shall be able to book transportation tickets
	Makes it a lot more comfortable for the user
	SmartHome_UC_18

	SmartHome_FR_89
	The system shall be able to reserve seats
	Makes it a lot more comfortable for the user
	SmartHome_UC_18

	SmartHome_FR_90
	The system shall be able to set an alarm clock depending on the travel plan
	Makes it bit more comfortable for the user
	SmartHome_UC_18

	SmartHome_FR_91
	The system shall be able to change the status of the home depending on the travel plan
	It matters whether someone leaves for half a day or 3 weeks (adjusting heating, turn off lights, close all doors and windows etc.)
	SmartHome_UC_18

	SmartHome_FR_92
	The system shall have access to the personal calendar of the user
	Automatically enter the trip or vacations in the calendar of the user or find conflicts
	SmartHome_UC_18

	SmartHome_FR_93
	The system shall provide the user with a means to simulate the trip in advance
	Could e.g. be a kind of Google Maps/Street view thing played as a short movie etc. to show e.g. the elderly lady where to go to find the train platform etc.
	SmartHome_UC_18


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_94
	The car stereo must be synchronized with the home network
	The user should not have to manually transfer multimedia content from his home devices to his car
	SmartHome_UC_19

	SmartHome_FR_95
	The home network devices must consider the car as another room, regarding user profile and personalization
	The car must benefit from user profile and settings from the home network
	SmartHome_UC_19


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_96
	The system shall gather end-user inputs to enrich pets related information
	User inputs can provide valuable semantic information relative to the pets and their feeding timetable
	SmartHome_UC_20

	SmartHome_FR_97
	The system shall notify when the feeding time is overcome
	The system, by the means of notification, asks to the owner the authorization to feed the pet 
	SmartHome_UC_20

	SmartHome_FR_98
	The system shall turn on the electromechanical system that feed the meal
	Actuators located within the house are eventually used to open internal doors 
	SmartHome_UC_20

	SmartHome_FR_99
	The system shall notify feeding success/failure
	Sensors are used to reveal the status of feeding
	SmartHome_UC_20

	smartHome_FR_159
	The system must notify the user of the time of feeding
	The system needs a GSM line (at least), in order to notify events and to be authorized to the meal feeding
	SmartHome_UC_20


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_100
	The system is able to detect a person wanting access to the home
	If the home owner is not present, the system needs to be able to identify that someone wants access to the home
	SmartHome_UC_21

	SmartHome_FR_101
	The system is able to identify a person wanting access to the home
	If the person wanting access to the home is known to the system, the system should be able to identify the person. This could for example be done using 
- biometric means (finger prints, eye scans, face recognition etc.)
- Physical items (key cards, ids, tokens etc.)
- access codes
	SmartHome_UC_21

	SmartHome_FR_102
	The system can monitor the home by itself
	The system is able to monitor the complete home, especially movement within the home, i.e. people moving inside a room or from one room to the other
	SmartHome_UC_21

	SmartHome_FR_103
	The system allows remote monitoring of the home by the user
	The user of the system can use some remote video functionality to monitor what is happening within his home. This monitoring could be linked with movement sensors or be controlled completely by the user from remote.
	SmartHome_UC_21

	SmartHome_FR_104
	The system allows to define and ensure different access scenarios for different visitors allowing or refusing access:
- the home as a whole
- to different parts / rooms of the home
	Access scenarios can occur for different visitors / roles of visitors, different scenarios, time frames etc.
They are needed so that not only entry into the home is controlled, but also entry to different parts of the house.
Emergency personnel may have to enter all rooms in the home, because an emergency could occur everywhere. But the postman only needs to enter the corridor, and leave a package there; he does not need access to the bedroom for example.
	SmartHome_UC_21

	SmartHome_FR_105
	The system is able to notify one or several persons,  using different communication methods
	In order to allow the user to e.g. remotely open the door to a visitor, the system needs to be able to communicate with the user.
Also the system needs to be able to e.g. inform the visitor, that he will now be monitored or that a door is locked to him.
	SmartHome_UC_21

	SmartHome_FR_106
	The system is able to select the correct access scenario e.g.
- after identifying a visitor by itself
- after the user has identified the visitor
- when detecting that the home is again empty
	After a visitor has been identified, depending on certain criteria (scenario, time of day, kind of visitor etc.) access to certain rooms is granted or refused.
	SmartHome_UC_21

	SmartHome_FR_107
	Preset scenarios can be altered on demand
	If there is an error in an access scenario or an unforeseen need for a change occurs, the access scenario can be changed accordingly by the user from remote
	SmartHome_UC_21

	SmartHome_FR_108
	The system is able to save monitoring footage for later viewing.
Footage can be accessed at any point in time and can be deleted remotely
	If the user decides to monitor certain activities at a later time, the system needs to store the footage.
	SmartHome_UC_21

	SmartHome_FR_109
	The system is able to set up communication between users via different communication channels
	The home owner is able to communicate with his visitor and also the visitor is able to notify the home owner once a job is finished or if there are questions
	SmartHome_UC_21

	SmartHome_FR_110
	The system allows remote setting and reading off parameters like room temperature
	The user can remotely set and control environment parameters in the home e.g. turn on/off the heating or monitor the temperature
	SmartHome_UC_21

	SmartHome_FR_111
	The system can perform parameter checks and system checks e.g. on the heating by itself
	If the user wants in depth information about certain home functionality (like heating) the system can perform tests and deliver results. For this the user can either be present in the home or can be on a remote location
	SmartHome_UC_21

	SmartHome_FR_112
	The system is able to communicate with other similar systems and e.g. exchange parameter values, work records or credentials
	
	SmartHome_UC_21

	SmartHome_FR_113
	The system must detect malfunction exceptions and either run correction routines or raise an alarm
	If for example the door cannot be closed after the last person leaves the home, the system needs to realise this and take action
	SmartHome_UC_21


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_116
	Preset scenarios can be altered on demand
	If there is a change in a preset home management scenario (e.g. temperature has been set incorrectly, light should be turned off in an extra room) the scenario can be changed accordingly be the user from remote
	SmartHome_UC_22

	SmartHome_FR_117
	The system allows remote setting and reading off parameters like room temperature
	The user can remotely set and control environment parameters in the home e.g. turn on/off the heating or monitor the temperature
	SmartHome_UC_22

	SmartHome_FR_118
	The system allows to define and ensure different home management scenarios, e.g. defining:
- light settings per room and per time slot
- behaviour of electric appliances (energy savings, turned off in case of absence etc.)
- heating requirements per room, per time slot and depending on outside temperatures
- opening and closing shutters per room and per time slot(to give illusion of somebody being at home and scare away burglars)
	While away, the user can be sure, that the heating will be turned down, lights and other electric appliances are turned off, the burglar alarm will be set etc.
	SmartHome_UC_22

	SmartHome_FR_119
	The system is able to automatically select a predefined home management scenario according to set parameters. E.g. date/time, outside temperature, people present within home etc.
	The system can react to certain predefined values in the environment without need of user interaction. E-g- the user can tell the system to switch the heating back on a day before the holidays end.
	SmartHome_UC_22

	SmartHome_FR_120
	The system allows a different home management (or other) scenario to be selected by the user from remote
	The user does not have to be present physically to change the settings in the house, so if e.g. the family is still on holiday but somebody wants to stay in the home, a different scenario can be started remotely.
	SmartHome_UC_22


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_121
	The system is able to detect a person wanting access to the home
	If the home owner is not present, the system needs to be able to identify that someone wants access to the home
	SmartHome_UC_23

	SmartHome_FR_122
	The system is able to identify a person wanting access to the home
	If the person wanting access to the home is known to the system, the system should be able to identify the person. This could for example be done using 
- biometric means (finger prints, eye scans, face recognition etc.)
- Physical items (key cards, ids, tokens etc.)
- access codes
	SmartHome_UC_23

	SmartHome_FR_123
	The system allows to define and ensure different access scenarios for different visitors allowing or refusing access:
- the home as a whole
- to different parts / rooms of the home
	This can also be used to allow repeating visitors or family automatic access to the home after they have been identified by the system
	SmartHome_UC_23

	SmartHome_FR_124
	The system is able to notify one or several persons,  using different communication methods
	E.g. if the identification of a visitor / family member did not work, the user can still give access to the home from remote
	SmartHome_UC_23

	SmartHome_FR_125
	The system is able to select the correct access scenario e.g.
- after identifying a visitor by itself
- after the user has identified the visitor
- when detecting that the home is again empty
	After a visitor has been identified, depending on certain criteria (scenario, time of day, kind of visitor etc.) access to certain rooms is granted or refused.
	SmartHome_UC_23

	SmartHome_FR_126
	The system can detect exceptions and either run correction routines or raise an alarm
	If for example the door cannot be closed after the last person leaves the home, the system needs to realise this and take action
	SmartHome_UC_23


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_127
	The system shall be able to detect fire
	Needed to detect this kind of emergency situation
	SmartHome_UC_24

	SmartHome_FR_128
	The system shall be able to detect overflowing
	Needed to detect this kind of emergency situation
	SmartHome_UC_24

	SmartHome_FR_129
	The system shall be able to predict storms
	Needed to detect this kind of emergency situation
	SmartHome_UC_24

	SmartHome_FR_130
	The system shall be able to detect power loss
	Needed to detect this kind of emergency situation
	SmartHome_UC_24

	SmartHome_FR_131
	The system shall be able to detect critical device malfunctions
	Needed to detect this kind of emergency situation
	SmartHome_UC_24

	SmartHome_FR_132
	The system shall be able to detect intrusion 
	Needed to detect this kind of emergency situation
	SmartHome_UC_24

	SmartHome_FR_133
	The system shall be able to detect critical health states of the inhabitants
	Needed to detect this kind of emergency situation. Most of these are described in the SmartHealth section
	SmartHome_UC_24

	SmartHome_FR_134
	The system shall detect who is currently at home
	The behaviour of the system varies depending on who is home or not
	SmartHome_UC_24

	SmartHome_FR_135
	The system shall have information on who of the inhabitants is not at home and where he/she is
	In order to know whom to alarm where
	SmartHome_UC_24

	SmartHome_FR_136
	The system shall be able to call for external help
	The emergency services shall be called depending on the incident or also just the neighbour
	SmartHome_UC_24

	SmartHome_FR_137
	The system shall be able to alarm and inform all relevant stakeholders of the home
	Typically the whole family living in the home must be alarmed and informed about the incident
	SmartHome_UC_24

	SmartHome_FR_138
	The system shall be able to localise people and animals inside the home
	To react accordingly, e.g. open, close doors etc.
	SmartHome_UC_24

	SmartHome_FR_139
	The system must be able to control doors and windows depending on the situation
	Let people/animals out and helpers in, control oxygen in the rooms etc.
	SmartHome_UC_24


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_140
	The system shall be able to detect new devices in the home automatically and incorporate them into the network
	The meaning is that the system detects and connects them when they are turned on without additional user intervention
	SmartHome_UC_25

	SmartHome_FR_141
	The system shall be able to retrieve information on the type of a new device and on the services it provides
	This is needed to set it up automatically and provide a control interface for it
	SmartHome_UC_25

	SmartHome_FR_142
	The system shall be able to find and install device drivers from remote
	This is needed to set a device up automatically in case drivers have not been installed so far
	SmartHome_UC_25

	SmartHome_FR_143
	The system shall be able to ask any device and service about its state
	Needed to determine whether the installation procedure has been successful or not
	SmartHome_UC_25

	SmartHome_FR_144
	The system shall be able to store and restore device configuration data
	In case the device has been set up before, one can restore user settings this way
	SmartHome_UC_25

	SmartHome_FR_145
	The system shall have access to historical configuration data
	If someone buys a new TV the configuration data of the old one may be helpful
	SmartHome_UC_25

	SmartHome_FR_146
	The system shall be able to provide further help and assistance if some kind of error happened during the configuration process of a new device
	Fallback scenario in case automatic set up is not possible for some reason
	SmartHome_UC_25

	SmartHome_FR_147
	The system shall provide a user interface to give feedback and pose and take answers from configuration  questions
	The interface must not be on the device itself, it can be provided by the system over the home network
	SmartHome_UC_25


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHome_FR_148
	The system can monitor the current stock in the kitchen cabinets and on the food shelves 
	The system provides a convenient way to automatically organize the shopping list
	SmartHome_UC_26

	SmartHome_FR_149
	The system can update the shopping list based on the availability and consumption rate of certain goods at home
	The system must be able to calculate and predict how long the stock will last
	SmartHome_UC_26

	SmartHome_FR_150
	The system is able to look up the places where and when articles can be bought, their current availability and prices, and suggest alternative articles if necessary
	The system aims to minimize the number of places to visit to get all the items on the shopping list
	SmartHome_UC_26

	SmartHome_FR_151
	The system can send an order request to a store, update the shopping list with the articles selected, and schedule an appropriate time slot to pick up the goods
	The system aims to avoid waisting time in long queues e.g. on busy saturday mornings
	SmartHome_UC_26


6.1.2. SMART HEALTH

[SWC, ISMB, KUL, STM] 
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	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHealth_FR_1
	the system shall automatically detect when a certain person is not feeling well
	Sensors located in the clothes or end user device are used to dynamically collect and transmit information about personas vital data such as blood pressure, hartbeat, body temperature
	SmartHealth_UC_1

	SmartHealth_FR_2
	the system is able to monitor vital date and compare them with a data base
	The system monitores all the collected date and compares it with a data base to see if eveything is okay
	SmartHealth_UC_1

	SmartHealth_FR_3
	the system is able to forward a message to third party personas to inform that a certain person is not feeling well
	The system is able to recognize if persona feels not well and then it's sending a message to third party personas 
	SmartHealth_UC_1

	SmartHealth_FR_4
	the system is able to collect feedback from persons who have received an alert
	the system can receive feedback 
	SmartHealth_UC_1

	SmartHealth_FR_5
	the system is able to change message plan if feedback has not arrived
	if the system doesn't get a message back the system starts automatically to contact other person from the alarm plan
	SmartHealth_UC_1

	SmartHealth_FR_6
	the system is able to record all actions 
	the system logs everthing it does with. Records can be viewd by users or doctors
	SmartHealth_UC_1

	SmartHealth_FR_7
	the system is able to add the transmitted vital data to a health record
	the system writes every measurement into customers health record
	SmartHealth_UC_1


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHealth_FR_8
	the system shall automatically measure blood pressure
	Sensors located in the clothes or end user device are used to dynamically collect blood pressure data
	SmartHealth_UC_2

	SmartHealth_FR_9
	the system is able to monitor blood pressure data and compare them with a data base
	
	SmartHealth_UC_2

	SmartHealth_FR_10
	the system is able to notify the person if everything is okay or to inform the person to take it's medicine
	the system gives feedback and informs when medicine intake has been forgotten
	SmartHealth_UC_2

	SmartHealth_FR_11
	the system is able to inform third party person if not okay
	the system is able to forward messages to doctors if certain values exceeds
	SmartHealth_UC_2

	SmartHealth_FR_12
	the system is able to organize visits at the doctor
	the system can make offers for an appointment to the person and confirm to the doctor
	SmartHealth_UC_2


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHealth_FR_205
	The user should be able to provide information about which pills he/she is supposed to take on a daily/hourly basis
	The system must know when the patient is supposed to take his/her pills
	SmartHealth_UC_3

	SmartHealth_FR_206
	The system must be able to detect changes in the medicine cabinet
	The system must detect whether, when, which and how many pills the patient has taken
	SmartHealth_UC_3

	SmartHealth_FR_207
	The system must be able to notify the patient and the doctor when the patient is about to run out of pills 
	
	SmartHealth_UC_3

	SmartHealth_FR_208
	The system must be able to notify the patient and/or a caregiver that the patient has not taken his/her pills or has misplaced them
	
	SmartHealth_UC_3

	SmartHealth_FR_209
	The system must be able to notify the patient, the doctor and/or other care givers when the patient has taken the wrong (amount of) pills
	
	SmartHealth_UC_3


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHealth_FR_13
	the system is able to schedule appointments
	
	SmartHealth_UC_4

	SmartHealth_FR_14
	the system is able to send reminders
	
	SmartHealth_UC_4

	SmartHealth_FR_15
	the system is able to set up scheduled video conferences
	
	SmartHealth_UC_4

	SmartHealth_FR_16
	the system is able to connect the two parties together
	
	SmartHealth_UC_4


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHealth_FR_17
	the system shall automatically detect when cooker is not switched off
	Sensors located in the kitchen are able to detect when cooker is not switched off
	SmartHealth_UC_5

	SmartHealth_FR_18
	if the system detects that cooker is not switched off it switches off automatically
	systems controls the cooker and switches it off when necessary
	SmartHealth_UC_5

	SmartHealth_FR_19
	the system is able to report all incidents
	the system logs everything it does.
	SmartHealth_UC_5

	SmartHealth_FR_20
	the system is able to provide information to third party people
	for example. If the system detects 10x to forget to switch off it sends a message to relatives
	SmartHealth_UC_5

	SmartHealth_FR_21
	the system is able to connect different sensors
	the system is able to connect smoke detectors, gas detectors, motion detectors etc.
	SmartHealth_UC_5

	SmartHealth_FR_22
	the system is able to set profiles per sensor
	for example if smoke detector goes on than call fire brigade, if motion detector goes on at night in bedroom than turn light on etc.
	SmartHealth_UC_5


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHealth_FR_200
	The system must collect information about base insulin dosage from the user
	The system must know what the default insulin dosage is when the blood glucose values are within range and when no exceptional activities are planned
	SmartHealth_UC_6

	SmartHealth_FR_201
	The system must collect information about the content of each meal or snack
	The system must know how many carbs the user will consume to adjust the insulin dosage
	SmartHealth_UC_6

	SmartHealth_FR_202
	The system must collect information about the activities of the user 
	The system must anticipate the intensity of tasks and activities to adjust the insulin dosage 
	SmartHealth_UC_6

	SmartHealth_FR_203
	The system can sense the current (health) context of the patient and infer what the patient is doing
	The system must be able to recognize and anticipate the human behavior
	SmartHealth_UC_6

	SmartHealth_FR_204
	The system can match the current context with similar prior occurrences and diabetes health values
	The system recommends an insulin dosage based on similar blood glucose and carb values as well as contextual situations in the past.
	SmartHealth_UC_6


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHealth_FR_400
	The system must suggest exercises to the user
	The user might want suggestions in case he finishes his exercises early
	SmartHealth_UC_7

	SmartHealth_FR_401
	The system must gather end-user inputs
	The system must have a user interface to let the user input its training schedule or other preferences
	SmartHealth_UC_7

	SmartHealth_FR_402
	The system must have an engaging user interface
	The system needs a medium to communicate incentives and alerts
	SmartHealth_UC_7

	SmartHealth_FR_403
	The system must detect whether the user is doing physical exercise 
	The system must be able to understand whether alerts or incentives must be issued or not
	SmartHealth_UC_7

	SmartHealth_FR_404
	The system must record the trainings of the end-user
	The system must be able to communicate the health record of the user as a part of his profile
	SmartHealth_UC_7

	SmartHealth_FR_405
	The system must be aware of the position of the user
	The system must be able to understand whether the user is not in the usual location to suggest alternative training schedules based on his/her current location
	SmartHealth_UC_7


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHealth_FR_406
	The system must be aware of the position of the user
	This location information  is fundamental to share information about air quality and could be a critical information in emergency situations (e.g.: sending the patient position to the ambulance)
	SmartHealth_UC_8

	SmartHealth_FR_407
	The system must collect air quality information
	The air quality information is needed to calculate the best route to work
	SmartHealth_UC_8

	SmartHealth_FR_408
	The system must manage user health profile
	Information about allergies are needed by the system to calculate routes
	SmartHealth_UC_8

	SmartHealth_FR_409
	The user must have an interface to provide feedback about air quality (e.g. good, bad) and receive suggestions from the system
	User needs means to provide feedbacks about air-quality and configure the destinations while travelling
	SmartHealth_UC_8

	SmartHealth_FR_410
	The system must have means to calculate the best path to reach the work venue based on air quality
	Users can use the system as a navigation device
	SmartHealth_UC_8

	SmartHealth_FR_411
	The user must provide personalized user interface for doctors
	Doctor must be place in condition to receive alerts about their patients
	SmartHealth_UC_8


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHealth_FR_600
	The system shall automatically acquire people health profiles
	User inputs can provide valuable semantic information relative to the people food allergies
	SmartHealth_UC_9

	SmartHealth_FR_601
	The system shall gather end-user inputs to acquire meals properties
	User inputs can provide valuable semantic information relative to the meal properties
	SmartHealth_UC_9

	SmartHealth_FR_602
	The system shall check that meals properties of the selected menu match with the health profile of the actor who ordered them
	The system offers menus which is safe for people
	SmartHealth_UC_9

	SmartHealth_FR_603
	The system shall provide the user with an alternative meal for the incompatible food, whenever the selected menu cannot be validated by the system
	All menus are prepared according to food allergies 
	SmartHealth_UC_9

	SmartHealth_FR_604
	The system shall provide the user the opportunity to give a feedback about the proposed menu
	The end-user feedback will increase the knowledge basis of the system
	SmartHealth_UC_9


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartHealth_FR_605
	The system shall automatically acquire people health profiles
	User inputs can provide valuable semantic information relative to his/her health profile and preferences
	SmartHealth_UC_10

	SmartHealth_FR_606
	The system shall automatically retrieve room's temperature
	Sensors located within the house are used to collect and transmit real-time room's temperature
	SmartHealth_UC_10

	SmartHealth_FR_607
	The system shall automatically acquire person’s bio parameters (body temperature, sweating, motion)
	Sensors attached to the body of the user collect and transmit real-time bio parameters
	SmartHealth_UC_10

	SmartHealth_FR_608
	The system shall process in real-time the end-user bio parameters and, if necessary, adjust ambient temperature settings
	The end-user bio parameters analysis indicate if the environment temperature needs to be adapted
	SmartHealth_UC_10


6.1.3. SMART CITIES

[TST, ERC, ALBLF, UL, GTO]
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	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_1
	The system shall detect a vehicle parked in a parking space
	Sensor nodes deployed in a parking space are used to collect and transmit information about its occupancy state without any intervention of the user.
	SmartCity_UC_1

	SmartCity_FR_2
	The system shall detect the user's identity of the vehicle parked in a parking space
	A user registered in the system owns an identification tag which is detected by the sensor node and transmited by the system in order to check the user profile and his/her rights to park in a certain parking space.
	SmartCity_UC_1

	SmartCity_FR_3
	The system shall provide the users with a consistent and faithful glimpse of the parking spaces with several levels of abstraction
	The system will use different communication channels to inform about the parking space occupancy at different levels of detail.
	SmartCity_UC_1

	SmartCity_FR_4
	The system shall provide the user with the list of parking spaces based on end-user criteria
	The parking status will be display to the users according to preferences setted in their profile.
	SmartCity_UC_1

	SmartCity_FR_5
	The system shall make a fair use of the user's personal information according to the current legislation
	User's personal information will not be distributed to third parties. In addition, the system will provide security mechanism in those operations involving personal data.
	SmartCity_UC_1

	SmartCity_FR_6
	The system shall manage the status (profile) of parking spaces
	The availability status of certain parking spaces can be managed by the system according to different system preferences and schedulings. For instance, it can be indicated which users are able to park on it and for how long.
	SmartCity_UC_1

	SmartCity_FR_7
	The system shall signal the availability status (profile) of each parking space
	The parking space must clearly advise of its availability in order to avoid misunderstandings by non-registered users
	SmartCity_UC_1

	SmartCity_FR_8
	The system shall monitor the functionality of the deployed devices
	The devices can be remotely managed in order to check their hardware functionality and power supply level.
	SmartCity_UC_1

	SmartCity_FR_9
	The system shall offer specific functions to each kind of user based on their user profiles
	The profile of a user is used to target different groups of people and give them different rigths to park. Authorities and police forces will be granted more functionalities than regular users.
	SmartCity_UC_1

	SmartCity_FR_107
	The system shall know the position and properties of all parking places
	The GPS coordinates of each parking place must be known as well as the type of the place (free of charges, for disabled people, etc.) 
	SmartCity_UC_1


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_1
	The system shall detect a vehicle parked in a parking space
	Sensor nodes deployed in a parking space are used to collect and transmit information about its occupancy state without any intervention of the user.
	SmartCity_UC_2

	SmartCity_FR_107
	The system shall know the position and properties of all parking places
	The GPS coordinates of each parking place must be known as well as the type of the place (free of charges, for disabled people, etc.) 
	SmartCity_UC_2

	SmartCity_FR_12
	The system shall collect end-user destination
	User is asked to enter his destination to enable the selection of the closest parking space
	SmartCity_UC_2

	SmartCity_FR_13
	The system shall gives the direction toward the parking space using the best route
	When a parking space is selected, the system gives directions to reach it
	SmartCity_UC_2

	SmartCity_FR_14
	The system shall  know user's preferences to enable a better pre-selection of parking places
	Some user may be disabled or may only want free parking. 
	SmartCity_UC_2


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_1
	The system shall detect a vehicle parked in a parking space
	Sensor nodes deployed in a parking space are used to collect and transmit information about its occupancy state without any intervention of the user.
	SmartCity_UC_3

	SmartCity_FR_2
	The system shall detect the user's identity of the vehicle parked in a parking space
	A user registered in the system owns an identification tag which is detected by the sensor node and transmitted by the system in order to check the user profile and his/her rights to park in a certain parking space.
	SmartCity_UC_3

	SmartCity_FR_3
	The system shall provide the users with a consistent and faithful glimpse of the parking spaces with several levels of abstraction
	The system will use different communication channels to inform about the parking space occupancy at different levels of detail.
	SmartCity_UC_3

	SmartCity_FR_4
	The system shall provide the user with the list of parking spaces based on end-user criteria
	The parking status will be display to the users according to preferences settled in their profile.
	SmartCity_UC_3

	SmartCity_FR_5
	The system shall make a fair use of the user's personal information according to the current legislation
	User's personal information will not be distributed to third parties. In addition, the system will provide security mechanism in those operations involving personal data.
	SmartCity_UC_3

	SmartCity_FR_6
	The system shall manage the status (profile) of parking spaces
	The availability status of certain parking spaces can be managed by the system according to different system preferences and scheduling. For instance, it can be indicated which users are able to park on it and for how long.
	SmartCity_UC_3

	SmartCity_FR_7
	The system shall signal the availability status (profile) of each parking space
	The parking space must clearly advise of its availability in order to avoid misunderstandings by non-registered users
	SmartCity_UC_3

	SmartCity_FR_8
	The system shall monitor the functionality of the deployed devices
	The devices can be remotely managed in order to check their hardware functionality and power supply level.
	SmartCity_UC_3

	SmartCity_FR_9
	The system shall offer specific functions to each kind of user based on their user profiles
	The profile of a user is used to target different groups of people and give them different rights to park. Authorities and police forces will be granted more functionalities than regular users.
	SmartCity_UC_3

	SmartCity_FR_10
	The system shall allow to perform a reservation for a parking space
	The reservation system is restricted to a set of users profile.
	SmartCity_UC_3

	SmartCity_FR_11
	The system shall incorporate a method to detect (and report) those users engaging in inappropriate usage of the parking reservation system.
	The system has to guarantee the fair use of the parking reservation system.
	SmartCity_UC_3


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_1
	The system shall detect a vehicle parked in a parking space
	Sensor nodes deployed in a parking space are used to collect and transmit information about its occupancy state without any intervention of the user.
	SmartCity_UC_4

	SmartCity_FR_2
	The system shall detect the user's identity of the vehicle parked in a parking space
	A user registered in the system owns an identification tag which is detected by the sensor node and transmitted by the system in order to check the user profile and his/her rights to park in a certain parking space.
	SmartCity_UC_4

	SmartCity_FR_3
	The system shall provide the users with a consistent and faithful glimpse of the parking spaces with several levels of abstraction
	The system will use different communication channels to inform about the parking space occupancy at different levels of detail.
	SmartCity_UC_4

	SmartCity_FR_4
	The system shall provide the user with the list of parking spaces based on end-user criteria
	The parking status will be display to the users according to preferences setted in their profile.
	SmartCity_UC_4

	SmartCity_FR_5
	The system shall make a fair use of the user's personal information according to the current legislation
	User's personal information will not be distributed to third parties. In addition, the system will provide security mechanism in those operations involving personal data.
	SmartCity_UC_4

	SmartCity_FR_6
	The system shall manage the status (profile) of parking spaces
	The availability status of certain parking spaces can be managed by the system according to different system preferences and schedulings. For instance, it can be indicated which users are able to park on it and for how long.
	SmartCity_UC_4

	SmartCity_FR_7
	The system shall signal the availability status (profile) of each parking space
	The parking space must clearly advise of its availability in order to avoid misunderstandings by non-registered users
	SmartCity_UC_4

	SmartCity_FR_8
	The system shall monitor the functionality of the deployed devices
	The devices can be remotely managed in order to check their hardware functionality and power supply level.
	SmartCity_UC_4

	SmartCity_FR_9
	The system shall offer specific functions to each kind of user based on their user profiles
	The profile of a user is used to target different groups of people and give them different rigths to park. Authorities and police forces will be granted more functionalities than regular users.
	SmartCity_UC_4

	SmartCity_FR_10
	The system shall allow to perform a reservation for a parking space
	The reservation system is restricted to a set of user’s profile.
	SmartCity_UC_4

	SmartCity_FR_11
	The system shall incorporate a method to detect (and report) those users engaging in inappropriate usage of the parking reservation system.
	The system has to guarantee the fair use of the parking reservation system.
	SmartCity_UC_4

	SmartCity_FR_12
	The system shall allow to make payments wirelessly
	A wireless payment platform will ease the payment step.
	SmartCity_UC_4


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_8
	The system shall monitor the functionality of the deployed devices
	The devices can be remotely managed in order to check their hardware functionality and power supply level.
	SmartCity_UC_5

	SmartCity_FR_13
	The system shall gather input from several sources of context information
	The lighting system consumption profile will be adjusted based on relevant information gathered periodically
	SmartCity_UC_5

	SmartCity_FR_14
	The system shall be provided with logics to schedule energy-consuming tasks in optimized fashion
	The system must detect the optimum situation to change the consumption profile
	SmartCity_UC_5

	SmartCity_FR_15
	The system shall be able to get the currently relevant overall energy demand at any time
	The current energy demand is used as an input for the elaboration of the different consumption profiles
	SmartCity_UC_5

	SmartCity_FR_16
	The system shall propose the ideal scheduling plan depending on the city needs
	The lighting system will be 
	SmartCity_UC_5

	SmartCity_FR_17
	The system shall have the possibility to set and execute a scheduling plan automatically on its own
	There may be situations where the system efficiency is increased if the system can decide on its own.
	SmartCity_UC_5


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_18
	The system shall be able to capture the pollution and pollen levels of a given place
	Sensors deployed through the city are used to dynamically collect and transmit information needed to determine dangerous pollution or pollen levels
	SmartCity_UC_6

	SmartCity_FR_19
	The system shall be able to capture meteorological variables of a given place
	Sensors deployed through the city are used to dynamically collect and transmit information needed to forecast dangerous pollution or pollen levels
	SmartCity_UC_6

	SmartCity_FR_20
	The system shall be able to raise an alarm when the pollution or pollen levels in a given sensor go over a predefined threshold
	There are some system-wide predefined levels of pollen and pollution-related variables. When current levels go over such predefined threshold in a given sensor, an alarm shall be raised
	SmartCity_UC_6

	SmartCity_FR_21
	The system shall be able to raise an alarm when the pollution or pollen levels go over a predefined threshold in a given large geographical area or city
	When the abnormal pollution or pollen levels spread (over an area that includes several geographically dispersed sensors) a different type of alarm shall be raised (aimed to inform either institutions or users not being in the city but anyway interested in the information)
	SmartCity_UC_6

	SmartCity_FR_22
	The system shall be able to show the current pollution or pollen levels of a given sensor stating also the last time the level was measured
	"Pull" applications where users and third-party applications only read such information shall be also allowed
	SmartCity_UC_6

	SmartCity_FR_23
	The system shall be able to show the forecasted pollution or pollen levels of a given sensor
	"Pull" applications where users and third-party applications only read such information shall be also allowed
	SmartCity_UC_6

	SmartCity_FR_24
	The system shall be able to show the forecasted pollution or pollen levels of a given large geographical area or city
	"Pull" applications where users and third-party applications only read such information shall be also allowed
	SmartCity_UC_6

	SmartCity_FR_25
	Forecasts shall include information about the assumed precision and the time the forecast refers to
	Depending on the anticipation, the prediction will be more or less precise
	SmartCity_UC_6

	SmartCity_FR_26
	The system shall be able to forecast when the pollution or pollen levels in a given large geographical area or city go over a predefined threshold
	The possibility of forecasting dangerous or abnormal levels of pollution or pollen the core functionality of the system so that the users can take pre-emptive measures
	SmartCity_UC_6

	SmartCity_FR_27
	The system shall be able to forecast when the pollution or pollen levels in a given sensor go over a predefined threshold
	Predictions in specific spots are also valuable outputs but maybe not as important as citywide predictions
	SmartCity_UC_6

	SmartCity_FR_28
	The system shall be able to raise an alarm when the pollution or pollen levels in a given large geographical area or city are forecasted to go over a predefined threshold. Alarms shall state when it is expected such a threshold is surpassed
	The system shall be able not only to make a prediction, but to inform users about them
	SmartCity_UC_6

	SmartCity_FR_29
	The system shall be able to raise an alarm when the pollution or pollen levels in a given sensor are forecasted to go over a predefined threshold. Alarms shall state when it is expected such a threshold is surpassed
	Predictions in specific spots are also valuable outputs but maybe not as important as citywide predictions
	SmartCity_UC_6

	SmartCity_FR_30
	The system shall allow users to subscribe to alarms raised when the current pollen or pollution levels in places close to his/her actual location go over a predefined threshold
	The system shall be able to correlate the current location of users and the current levels of pollen or pollution, informing them when they are close to a places with dangerous levels
	SmartCity_UC_6

	SmartCity_FR_31
	The system shall allow users to subscribe to alarms raised when the forecasted pollen or pollution levels in a given large geographical area or city go over a predefined threshold
	The system shall be able to inform users about forecasted dangerous or abnormal pollen or pollution levels in the city where they are staying
	SmartCity_UC_6

	SmartCity_FR_32
	The system shall allow users to subscribe to alarms raised when the forecasted pollen or pollution levels in places close to his/her actual location go over a predefined threshold
	Predictions in specific spots are also valuable outputs but maybe not as important as citywide predictions
	SmartCity_UC_6

	SmartCity_FR_38
	The system shall allow users to share information related to them on a configurable basis
	Users should be able to share the alarms they have created and the queries they have made with other users. Users should be able to choose which alarms and queries will be shared and with whom
	SmartCity_UC_6


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_33
	The system shall be able to capture the current conditions (ground humidity, solar radiance, air pressure, luminosity...) of a given place
	Sensors deployed in orchads and gardens are used to dynamically collect and transmit information needed to determine the optimal watering rate
	SmartCity_UC_7

	SmartCity_FR_34
	Users shall be able to supply information about what kind of crop is being grown in a given place
	Depending on the type of crop different amount of water will be needed
	SmartCity_UC_7

	SmartCity_FR_35
	The system shall be able to determine the amount of water and the watering schema needed in any time for a given place depending on the current conditions (ground humidity, solar radiance, air pressure, luminosity...), weather forecasts, crop prices, current time and date and the type of crop
	The core of the functionality is the ability to compute an optimal watering rate
	SmartCity_UC_7

	SmartCity_FR_36
	Users shall be able to define targets. Each target will be defined by its location, the crop being grown, the time when the crop was seeded…
	A user must define where to apply the optimization of watering techniques
	SmartCity_UC_7

	SmartCity_FR_37
	Users shall be able to introduce corrections in the amount of water being supplied
	The system must be able to learn based on the corrections being introduced
	SmartCity_UC_7

	SmartCity_FR_38
	The system shall be able to learn based on the corrections being introduced by users
	
	SmartCity_UC_7

	SmartCity_FR_38
	The system shall allow users to share information related to them on a configurable basis
	Users should be able to share the alarms they have created and the queries they have made with other users. Users should be able to choose which targets will be shared and with whom
	SmartCity_UC_7


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_39
	The system shall be able to capture the current status (open/closed, flow rate) of a given water meter at city appliances
	Water meters deployed through the city are used to dynamically collect and transmit information needed to determine instant water consumption
	SmartCity_UC_8

	SmartCity_FR_40
	The system shall be able to continuously compare the aggregation of all the water being consumed at city appliances and the information about water flow rate being supplied by the Water Supply Operator; if the Water Supply Operator is able to provide such information for different areas (for example, being served by different backbone pipes) the comparison will be done considering only the water appliances being served by each backbone pipe
	The core functionality of this use case consist of detecting discrepancies between actual and measured water consumption. At the beginning, the difference between water consumption measured at the end of the network (water appliances) and at the backbone will be useful to determine whether the leakage level is acceptable or not. Next, to detect further leakages or abnormal situations
	SmartCity_UC_8

	SmartCity_FR_41
	The system shall provide periodical real-time information about the consumption being measured by the water meter at a given water appliance
	The information being captured by the system must be shown to the users
	SmartCity_UC_8

	SmartCity_FR_42
	The system shall provide periodical real-time information about aggregated consumption being measured at water meters at all water appliances; also the information about the water flow rate being supplied by the Water Supply Operator
	The aggregated information being captured by the system must be shown to the users
	SmartCity_UC_8

	SmartCity_FR_43
	The system shall provide periodical real-time information about aggregated consumption being measured in geographical areas or types of water appliances (i.e. pumps being used for street cleaning trucks; swimming pools; garden watering…)
	Beyond the overall aggregated information, the system must provide some filters to query the information
	SmartCity_UC_8

	SmartCity_FR_44
	The system shall be able to raise an alarm when the discrepancy between supplied and measured water flow rate go over a configured threshold; depending on the granularity of the information being provided by the Water Supply Operator, the discrepancy will be computed on a global or partial basis
	Whenever a discrepancy is detected, an alarm is raised. If the Water Supply Operator provides information on sectors, the alarm can be issued when a discrepancy in a given sector is detected
	SmartCity_UC_8

	SmartCity_FR_45
	The system shall allow users to subscribe to alarms raised when a water appliance remains open for too long
	Alarms will be raised if a water appliance is open for too long
	SmartCity_UC_8

	SmartCity_FR_46
	The system shall be able to allow users to define different open/close thresholds for each (type of) water appliance
	While, for instance, garden watering appliances can be open for long, pumps supplying street cleaning trunks cannot
	SmartCity_UC_8

	SmartCity_FR_47
	The system shall be able to raise an alarm when the water flow rate being measured in a given water appliance goes over the historical records of such appliance
	Discrepancies between the actual and the historical records will be used to detect leakages or malfunctioning in a given water appliance
	SmartCity_UC_8

	SmartCity_FR_48
	The system shall allow users to subscribe to alarms raised when there are discrepancies between supplied and measured water flow rate
	
	SmartCity_UC_8


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_49
	The system shall be able to capture the current consumption being measured by given electricity meter at city facilities and appliances (public lights, traffic lights, municipality buildings…)
	Electricity meters deployed through the city are used to dynamically collect and transmit information needed to determine instant energy consumption
	SmartCity_UC_9

	SmartCity_FR_50
	The system shall be able to continuously compare the aggregation of all the electricity being consumed at city facilities and appliances and the information about electricity being supplied by the Energy Supply Operator; if the ESO is able to provide such information for different areas (for example, being served by different backbone lines) the comparison will be done considering only the appliances and facilities being served by each backbone line
	The core functionality of this use case consist of detecting discrepancies between actual and measured energy consumption in order to detect fraud or abnormal situations
	SmartCity_UC_9

	SmartCity_FR_51
	The system shall provide periodical real-time information about the consumption being measured by the smart meter at a given facility or appliance
	The information being captured by the system must be shown to the users
	SmartCity_UC_9

	SmartCity_FR_52
	The system shall provide periodical real-time information about aggregated consumption being measured at meters at all city facilities and appliances; also the information about the electricity being supplied by the Energy Supply Operator
	The aggregated information being captured by the system must be shown to the users
	SmartCity_UC_9

	SmartCity_FR_53
	The system shall provide periodical real-time information about aggregated consumption being measured in geographical areas or types of facilities or appliances (i.e. traffic lights; city lights; public buildings…)
	Beyond the overall aggregated information, the system must provide some filters to query the information
	SmartCity_UC_9

	SmartCity_FR_54
	The system shall be able to raise an alarm when the discrepancy between supplied and measured electricity go over a configured threshold; depending on the granularity of the information being provided by the Energy Supply Operator, the discrepancy will be computed on a global or partial (geographical sectors) basis
	Whenever a discrepancy is detected, an alarm is raised. If the Energy Supply Operator provides information on geographical sectors, the alarm can be issued when a discrepancy in a given sector is detected
	SmartCity_UC_9

	SmartCity_FR_55
	The system shall allow users to subscribe to alarms raised when an appliance is on for too long
	Alarms will be raised if a city appliance is on for too long
	SmartCity_UC_9

	SmartCity_FR_56
	The system shall be able to allow users to define different on/off thresholds for each (type of) appliance
	While, for instance, traffic lights should not be on at night
	SmartCity_UC_9

	SmartCity_FR_57
	The system shall be able to raise an alarm when the electricity consumption being measured in a given appliance or facility goes over the historical records of such appliance or facility
	Discrepancies between the actual and the historical records will be used to detect frauds or malfunctioning in a given appliance or facility
	SmartCity_UC_9

	SmartCity_FR_58
	The system shall allow users to subscribe to alarms raised when there are discrepancies between supplied and measured electricity
	
	SmartCity_UC_9

	SmartCity_FR_38
	The system shall allow users to share information related to them on a configurable basis
	Users should be able to share the alarms they have created with other users. Users should be able to choose which alarms will be shared and with whom
	SmartCity_UC_9


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_59
	The system shall  know the location of the incident
	The location could be manually set by the driver or transmitted remotely by the call center of the rescue service
	SmartCity_UC_10

	SmartCity_FR_60
	The system shall be aware in real time of the traffic information 
	The system receives the traffic information to avoid traffic jam on the path
	SmartCity_UC_10

	SmartCity_FR_61
	The system shall avoid traffic jam on the path
	The system detects traffic jam on the path to the incident location based on the traffic information and change the route if a faster path exists
	SmartCity_UC_10

	SmartCity_FR_62
	The system shall gives the direction toward the incident location using the best route
	The system  gives the directions to the driver to reach the incident location as fast as possible 
	SmartCity_UC_10

	SmartCity_FR_63
	The system shall change traffic lights on the path to ease the of the travel of the emergency vehicle
	The system  gives the directions to the driver to reach as fast as possible the incident location
	SmartCity_UC_10

	SmartCity_FR_64
	The system shall advertise its position to the traffic light management centre
	To enable an efficient management of the traffic lights on the path, the system remotely advertise the centre of its position and speed
	SmartCity_UC_10

	SmartCity_FR_65
	The system shall advertise its coming to the other cars
	Using car-to-car communications, the emergency vehicle broadcast its coming to make other drivers aware and able to make place
	SmartCity_UC_10

	SmartCity_FR_66
	The system shall return the traffic lights to their initial state
	When the emergency vehicle has passed, traffic lights must return to their normal state to regulate the traffic
	SmartCity_UC_10

	SmartCity_FR_67
	The system shall directly change the traffic light without contacting  the traffic light management centre
	If the communication is impossible or if the traffic light management centre does not respond, emergency vehicles can change the traffic lights on their own
	SmartCity_UC_10


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_68
	The system shall know the regular usage of public transportation by the user
	For example location of home, location of work, working hours, etc. In order to proactively inform the user of issues on the lines that he should take
	SmartCity_UC_11

	SmartCity_FR_69
	The system shall know when an unexpected event affects public transportation
	The network made by  sensors embedded in public transportation vehicles make it possible to monitor in real time the service and to detect abnormalities like traffic jam
	SmartCity_UC_11

	SmartCity_FR_70
	The system shall notify the user when an unexpected event affects his lines and propose an alternate route
	To inform citizen using public transportation of any trouble that can affect their travel and delay their arrival time
	SmartCity_UC_11

	SmartCity_FR_71
	The system shall provide the user a detailed list of public transportation facilities that allow him to reach a given destination
	Upon request, processes public transport information and traffic information and gives her anl advise on the different ways to reach her destination with a time estimation
	SmartCity_UC_11

	SmartCity_FR_72
	The system shall give directions when a user planned a trip that uses public transportation
	To help users to find their way in the city through public transportation, the system can help them by providing step by step directions to their destination based on their current position
	SmartCity_UC_11


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_73
	The system shall automatically detect when a crowd appears in the city
	Casual events can bring many people to wait for public transportation. The system detects the crowd locates it and infers its size.
	SmartCity_UC_12

	SmartCity_FR_74
	The system shall select the closest lines to the crowd
	The system can process the map of public transportations to find the closest facilities to the crowd location
	SmartCity_UC_12

	SmartCity_FR_75
	The system shall allocate additional public transports to the crowded lines 
	The system allocates additional public transports on the selected lines and advertises taxi drivers to help to serve citizens
	SmartCity_UC_12


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_76
	Product shall provide vehicle with online connectivity
	1) User should not use its smartphone when it is driving! 2)  vehicle connectivity may transport vehicle information - vehicle type, battery level, …, and user requirements
	SmartCity_UC_13

	SmartCity_FR_77
	Product shall provide vehicle with application User Interface
	Driver should interact with the system to view server results and select a charging station
	SmartCity_UC_13

	SmartCity_FR_78
	Product shall provide online public server with available charging stations
	This single information server aggregates charging stations information that should be available to all vehicles. 
	SmartCity_UC_13

	SmartCity_FR_79
	Vehicle may provide current autonomy in time and distance
	autonomy can be used by server to sort charging stations availability results
	SmartCity_UC_13

	SmartCity_FR_80
	Charging station shall update online server on any change on charging station availability.
	Server information must be accurate.
	SmartCity_UC_13

	SmartCity_FR_81
	Product shall allow user to book a charging station
	Booking a station allows management of charging plot availability
	SmartCity_UC_13

	SmartCity_FR_82
	Product shall perform registration of the booking ticket
	The booking ticket will be verified later.
	SmartCity_UC_13

	SmartCity_FR_83
	Product shall allow verification of a booking ticket to the selected charging station.
	Charging station should check that the vehicle already booked the plot.
	SmartCity_UC_13

	SmartCity_FR_84
	Product may allow vehicle to connect selected charging station to update  1) vehicle information - vehicle location, battery level and 2) user requirements - charging duration and required energy
	Optimisation of charging station requirements:  accurate time of arrival, required power ….
	SmartCity_UC_13


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_85
	Product shall allow user to pay charging station without any user manipulation
	Charging electrical vehicle will occur very often. Pushing usage of electrical vehicles requires simplication of all usage features
	SmartCity_UC_14


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_86
	The system shall automatically capture elements of the atmosphere of a given place
	Sensors located within the place (including end-user mobiles) are used to dynamically collect and transmit information about the ambience of the place without any intervention
	SmartCity_UC_15

	SmartCity_FR_87
	The system shall gather end-user inputs to enrich atmosphere related information
	User inputs can provide valuable semantic information relative to the place and its ambience
	SmartCity_UC_15

	SmartCity_FR_88
	The system shall produce a consistent & faithful outlook of the place
	elements of ambiance collected manually and automatically within the place must be processed to offer a real-time and synthetic view of the atmosphere to off-site people
	SmartCity_UC_15

	SmartCity_FR_89
	The system shall provide the list of places based on end-user criteria
	A filter mechanism is required to help the user to find the place that corresponds to his needs
	SmartCity_UC_15

	SmartCity_FR_90
	The system shall propose a real-time preview of the ambience of a place the user has selected
	A preview is useful to help people to decide which place to go 
	SmartCity_UC_15


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_91
	The system shall allow to gather a set of network infrastructure elements into a "smart place" concept
	The network infrastructure elements will be used to identify the type of places (and activities behind) the user is situated without geo-positioning mechanisms. Network resources will be also used to support local activity needs
	SmartCity_UC_16

	SmartCity_FR_92
	The system shall propose the user the list of applications associated to the smart place he has entered 
	Locally-wised applications will be automatically pushed on user mobile device by the place itself. This will be triggered by a "check-in" like mechanism 
	SmartCity_UC_16

	SmartCity_FR_93
	The system shall notify the users in mobility about eligible local smart places
	a local smart place is eligible when the user is authorized and able to physically connect to it (through any of its network infrastructure elements).
	SmartCity_UC_16


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartCity_FR_94
	Product shall provide a web site integrating city services (a service is operated by a city partner)
	Provide user with 1) a single access point to city partners 2) common view of city partners. The partners are under umbrella of the city; therefore they enforce user confidence using city branding.
City proposes high quality services to its citizens and other people.
	SmartCity_UC_17

	SmartCity_FR_95
	Product shall allow services  to register/unregister to city site
	A City partner should be able to be added or removed from the city site.
	SmartCity_UC_17

	SmartCity_FR_96
	User shall register to city site.
	Registration may help to provide service with user profile. 
	SmartCity_UC_17

	SmartCity_FR_97
	System shall provide service with user profile.
	Simplication of usage. This speeds up usage by avoiding duplication of user input. This is a kind of single-sign-on.
	SmartCity_UC_17

	SmartCity_FR_98
	Product shall allow user to manage its profile.
	User acceptance and compliance to regulation.
	SmartCity_UC_17

	SmartCity_FR_99
	User shall define user profile data allowed to be sent to specific service
	User may allow sending some data, but not all data to a specific service 
	SmartCity_UC_17

	SmartCity_FR_100
	Product shall allow user to register to a city service
	Registration to a city service allows service performing service specific initialization - for instance updating user's device.
	SmartCity_UC_17

	SmartCity_FR_101
	Product shall allow user to create - at service site - a service transaction (booking a transport ticket, booking a theatre performance ….)
	Simplification of usage.  
	SmartCity_UC_17

	SmartCity_FR_102
	Product shall allow user to enter once payment mean and  pay all pending transactions
	Simplification of usage. In case user has many transactions to be paid at a time, this feature allows user to enter payment mean only once.  
	SmartCity_UC_17

	SmartCity_FR_103
	Product shall display service's specific links - i.e..   Transaction History at service site, user profile at service site…..
	City site does not register service transactions, history.  User should be able to contact service site using its user profile.
	SmartCity_UC_17


6.1.4. SMART SHOPPING 

[CASC, GTO, TIL]
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	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartShopping_FR_1
	User can create and modify an account that is retailer profile.

User means a person who has access to the Butler system. User can have retailer account and/or consumer account.
	System needs detailed information about retailers to connect it to a consumer needs. Retailer profile also contains features like money transfer, shop locations, etc which justifies a separate profile other than the consumer profile.
	SmartShopping_UC_1

	SmartShopping_FR_27
	User can add multiple user accounts to one retailer profile.
	Store or a chain of stores usually have more than one person managing the store specific content.
	SmartShopping_UC_1

	SmartShopping_FR_2
	User can create and modify an account that is consumer profile.
	System needs detailed information about consumers for matching it to the retailer offering. This requirement is needed for all the use cases that contain features related to the user's consumer profile.
	SmartShopping_UC_1

	SmartShopping_FR_3
	System shall support matching retailer profile to consumer profile. As an example, the matching can consists of comparing user needs, location, behaviour patterns, demographics, activity history, etc. with the retailer offering description, location, price, recommendations, etc.
	This is the fundamental requirement for the shopping related user behaviour and profile modelling. It is assumed that the Butler project produces a plethora of different methods and algorithms for performing the matching.
	SmartShopping_UC_1

	SmartShopping_FR_4
	System shall provide real-time location information of specific consumer profiled users.
	This is needed for triggering context based real time notifications, e.g. location based advertisements.
	SmartShopping_UC_1

	SmartShopping_FR_5
	Retailer profile includes shop specific information.
	This information is needed as retailer can have several store locations and each location has individual characteristics.
	SmartShopping_UC_1

	SmartShopping_FR_6
	Retailer user can create and publish a new sparkdeal to one of its shops.
	
	SmartShopping_UC_1

	SmartShopping_FR_7
	Retailer can kill an active sparkdeal.
	Reasons: retailer may run out of stock, the deal might be replaced with another deal, there is a mistake in the deal description, force majoure, etc. Retailer can do this on its sole decision (please note that bad marketing leads quickly to the diminish of customers).
	SmartShopping_UC_1


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartShopping_FR_3
	
	
	SmartShopping_UC_2

	SmartShopping_FR_8
	Consumer must login to the system to enable online monitoring of the user actions and delivery of notifications
	Consumer shall always have control over the system. Automatic login could be proposed but always under user control.
	SmartShopping_UC_2

	SmartShopping_FR_9
	Consumer must log out from the system to disable online monitoring of user actions and delivery of notifications
	Consumer shall always have the control over the system
	SmartShopping_UC_2

	SmartShopping_FR_10
	Retailer shall receive a notification when consumer accepts a sparkdeal
	Retailer should be able to track any sparkdeals in progress. 
	SmartShopping_UC_2

	SmartShopping_FR_12
	System shall notify consumer when a matching sparkdeal is available
	
	SmartShopping_UC_2

	SmartShopping_FR_13
	Consumer can block sparkdeals from specific retailers or shops
	
	SmartShopping_UC_2

	SmartShopping_FR_14
	Retailer shall get a notification when sparkdeal offer threshold is achieved.
	
	SmartShopping_UC_2

	SmartShopping_FR_11
	Retailer must be allowed to configure how intrusive the notifications are.
	
	SmartShopping_UC_2

	SmartShopping_FR_59
	Retailer sees a collection of all received notifications.
	
	SmartShopping_UC_2

	SmartShopping_FR_15
	System shall automatically recognize a consumer that enters designated shop premises.
	This information is needed to enable the sparkdeal progression accordingly.
	SmartShopping_UC_2

	SmartShopping_FR_16
	Consumer shall get a notification when sparkdeal (to which the consumer has signed in to) offer threshold is achieved.
	Consumer must be aware when he is entitled to "cash in" the offer.
	SmartShopping_UC_2

	SmartShopping_FR_17
	Consumer shall receive a notification of a killed sparkdeal that has not been realized to a discount offer yet.
	
	SmartShopping_UC_2


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartShopping_FR_8
	
	
	SmartShopping_UC_3

	SmartShopping_FR_9
	
	
	SmartShopping_UC_3

	SmartShopping_FR_18
	The system shall allow a user to submit real-time queries for shopping suggestions
	User asks for shopping suggestion
	SmartShopping_UC_3

	SmartShopping_FR_19
	The system shall send real-time queries to other users based on their profile and context
	Shopping suggestion forwarded to other users which have matching profile/context (including buddy lists)
	SmartShopping_UC_3

	SmartShopping_FR_20
	The asking user receives answers to recommendation requests from users
	Other users respond to rec. request
	SmartShopping_UC_3

	SmartShopping_FR_21
	The system shall register a purchase that was completed after a user recommendation of a product exactly what was recommended.
	Record that rec. has ended in a purchase
	SmartShopping_UC_3

	SmartShopping_FR_60
	The system shall register a purchase that was completed after a user recommendation of a product similar to what was recommended.
	
	SmartShopping_UC_3

	SmartShopping_FR_22
	The system should assign votes/points to users based on recommendations that where useful or ended in a buying transaction
	Assign points to users that made recommendations
	SmartShopping_UC_3

	SmartShopping_FR_23
	The system shall maintain votes/points earned by users for successful recommendations
	Users are ordered by points earned
	SmartShopping_UC_3

	SmartShopping_FR_24
	The system should allow a shop owner to send commercial offers to users that earned most points/votes
	Shop owner can send discounts to most active users
	SmartShopping_UC_3

	SmartShopping_FR_25
	The user receives commercial offers from local shops after earning votes/points for their recommendations
	Users that generated many rec. obtain commercial benefits
	SmartShopping_UC_3


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartShopping_FR_2
	
	
	SmartShopping_UC_4

	SmartShopping_FR_8
	
	
	SmartShopping_UC_4

	SmartShopping_FR_9
	
	
	SmartShopping_UC_4

	SmartShopping_FR_26
	Retailer can create and publish a reactive discount offer.
	
	SmartShopping_UC_4

	SmartShopping_FR_58
	NOTE: all the requirements for matching and delivering sparkdeal to consumer match also the reactive discount offer.
	
	SmartShopping_UC_4

	SmartShopping_FR_28
	Consumer receives automatic cash back after buying a good via reactive discount offer.
	Medium but mandatory for the reactive discounts.
	SmartShopping_UC_4

	SmartShopping_FR_29
	System transfers money from retailer to consumer when executing the reactive offer cash back operation.
	Medium but mandatory for the reactive discounts.
	SmartShopping_UC_4

	SmartShopping_FR_30
	System calculates the reactive discount current discount.
	
	SmartShopping_UC_4

	SmartShopping_FR_31
	System tracks and updates cash back payments to consumers when the reactive discount amount increases.
	Medium but mandatory for the reactive discounts.
	SmartShopping_UC_4

	SmartShopping_FR_32
	Consumer can forward and receive offer notification to another consumer.
	
	SmartShopping_UC_4


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartShopping_FR_2
	
	
	SmartShopping_UC_5

	SmartShopping_FR_8
	
	
	SmartShopping_UC_5

	SmartShopping_FR_9
	
	
	SmartShopping_UC_5

	SmartShopping_FR_33
	User can create geo-localized offers about selling items with multimedia description
	Users/shops submit their offers
	SmartShopping_UC_5

	SmartShopping_FR_34
	The system shall allow a user to activate searches for local offers about items he wants to purchase
	Users search for offers for items
	SmartShopping_UC_5

	SmartShopping_FR_35
	The system shall match local offers with active search from users
	Offer matching
	SmartShopping_UC_5

	SmartShopping_FR_36
	User shall be notified about a nearby local offer matching a search
	Notification of matching offer
	SmartShopping_UC_5

	SmartShopping_FR_37
	The system shall allow a user to send a meeting request to a seller to set up an appointment
	User requests an appointment to item seller
	SmartShopping_UC_5

	SmartShopping_FR_38
	The system shall allow a user to accept a meeting request
	Item seller accepts meeting request
	SmartShopping_UC_5

	SmartShopping_FR_39
	The system shall confirm meeting and location to buyer and seller users
	Meeting location is confirmed
	SmartShopping_UC_5

	SmartShopping_FR_40
	The system shall allow a user to confirm the local deal is closed successfully
	Deal is closed successfully
	SmartShopping_UC_5


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartShopping_FR_41
	System shall provide online goods booking service. The service provides a ticket for collecting the goods.
	selecting delivery schedule according potential peak and back-office constraints
	SmartShopping_UC_6

	SmartShopping_FR_2
	
	
	SmartShopping_UC_6

	SmartShopping_FR_4
	
	
	SmartShopping_UC_6

	SmartShopping_FR_42
	System shall provide back-office goods management
	It is required  to allow shop 1) checking goods availabilty, 2) having time to prepare shopping cart,
	SmartShopping_UC_6

	SmartShopping_FR_43
	System shall allow front-office to deliver goods when ticket is presented by the consumer.
	Allow efficient access to front-office
	SmartShopping_UC_6

	SmartShopping_FR_44
	System shall allow customer to check the goods delivery content at front-office
	Customer should check what it buys
	SmartShopping_UC_6


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartShopping_FR_15
	
	It is required to check customer account is available
	SmartShopping_UC_7

	SmartShopping_FR_45
	When customer adds a good into the shopping cart, product shall add new good price value in to the current shopping cart value
	Required for shopping cart consistency to keep the cart list updated.
	SmartShopping_UC_7

	SmartShopping_FR_46
	System shall provide payment means when customer leaves the shop
	For efficiency, customer should not wait for cassier
	SmartShopping_UC_7

	SmartShopping_FR_47
	System may issue an alert if customer leaves without paying - can occur only if shop requires proximity payment
	Risk management
	SmartShopping_UC_7


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartShopping_FR_48
	System can track consumer user location in relation to specific points of interest (i.e. Shop doors, shelves, cashier desk)
	Tracking a consumer location in points of interest is essential for shopping related context algorithms.
	SmartShopping_UC_8

	SmartShopping_FR_49
	Retailer user can configure specific points of interest in to the system.
	
	SmartShopping_UC_8

	SmartShopping_FR_50
	System can record consumer's purchase events in general.
	Need that information to analyze a consumer shopping behaviour and consumer needs
	SmartShopping_UC_8

	SmartShopping_FR_51
	System can record consumer's purchase events from the shops of the registered retailers.
	Needed for shopping profile automatic and continuous updates.
	SmartShopping_UC_8

	SmartShopping_FR_52
	System can recognize the products and product categories from the purchase records.
	More detailed information about purchases allows system 
	SmartShopping_UC_8

	SmartShopping_FR_53
	System can update consumer profile based on the analyzis of purchase records.
	
	SmartShopping_UC_8

	SmartShopping_FR_54
	System can update consumer profile based on the analyzis of consumer movements in relation to the specific points of interest.
	
	SmartShopping_UC_8

	SmartShopping_FR_55
	System can update consumer profile based on the content of the shopping related questions asked and answered.
	Social interaction based profile updates.
	SmartShopping_UC_8

	SmartShopping_FR_56
	System notifies user when its consumer profile has been updated.
	Consumer can check that update is correct
	SmartShopping_UC_8

	SmartShopping_FR_57
	User can reject automatic profile updates.
	Case of abuse, misunderstanding or something went wrong
	SmartShopping_UC_8

	SmartShopping_FR_61
	User can define what events are tracked and used for profile updates.
	User might want to enable purchase tracking, but not movement tracking. User might also want to enable grocery store purchases but not restaurant and night time activities.
	SmartShopping_UC_8


6.1.5. SMART TRANSPORTATION
[ALBLF, UL, ERC]
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	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartTransportation_FR_1
	The system shall identify the (taxi) station the user is connected to.
	The system must know the location where the request was originated to provide the service accordingly. Information should also be provided to the user to help him identifying the station is currently connected to.
	SmartTransportation_UC_1

	SmartTransportation_FR_3
	The system shall broadcast the journey request to eligible taxis (according to requester's profile, preferences, and located in the area).
	A pre-filter is applied on requested taxis. A best-effort lookup should be issued if no result is found.
	SmartTransportation_UC_1

	SmartTransportation_FR_4
	The system shall notify the requester that his demand has been considered and accepted by a taxi. When available, an estimated time of arrival should also be provided with the notification.
	The requester must know that his request is been processed. Also, an ETA is a valuable information to manage a queue or simply to inform the requester.
	SmartTransportation_UC_1

	SmartTransportation_FR_5
	The system shall allow the taxi driver to accept the journey and so cancel pending requests and provide to the client an estimated time of arrival.
	To avoid "collisions" between the different taxi drivers (multiple accept on the same client); the system must consider only one acknowledgement and cancel/ignore the others. 
	SmartTransportation_UC_1

	SmartTransportation_FR_6
	The system shall notify the requester about the proximity of the taxi to ease the rendezvous.
	In order to ease and "secure" the rendezvous between the two people (taxi driver and client), the notification could provide profile information (photo, name, car model, etc) and directions to all the actors.
	SmartTransportation_UC_1


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartTransportation_FR_7
	The system shall collect traffic information to be aware of flow statistics, accidents, traffic jams, and specific local authority’s regulation conditions (if applicable).
	The provided service relies on the traffic flow information so the system must be somehow registered to traffic-related events and regulations. Regulations are constraints 
	SmartTransportation_UC_2

	SmartTransportation_FR_8
	On user request, the system shall propose transportation alternatives regarding traffic conditions & user profile
	The system knows transportation alternatives thus it can select the appropriate modality according to the user preferences and external data (such as traffic info).
	SmartTransportation_UC_2

	SmartTransportation_FR_2
	The system shall dynamically inform if the vehicle is authorized to access to the eco-line 
	Based on geo-positioning information and regulation data, the system can inform the driver if the current behaviour is allowed and appropriate.
	SmartTransportation_UC_2


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartTransportation_FR_20
	The system shall automatically collect inputs on the traffic situation
	Communication devices  dynamically collect information about the traffic situation  without any intervention
	SmartTransportation_UC_3

	SmartTransportation_FR_21
	The system shall collect the end-user destination
	User is asked to enter his destination to enable a pro-active detection of the traffic jam on the path
	SmartTransportation_UC_3

	SmartTransportation_FR_22
	The system shall detect traffic-jam on the path
	Based on the traffic information and on the user's destination, the system detects the traffic jam
	SmartTransportation_UC_3

	SmartTransportation_FR_23
	The system shall propose the user to use another faster route reducing the delay
	After a traffic jam detection, the system find other routes based on the map, user's destination and traffic information
	SmartTransportation_UC_3

	SmartTransportation_FR_24
	The system shall estimate the delay
	When a traffic jam occurs, the system estimates the resulting delay and the new arrival time
	SmartTransportation_UC_3

	SmartTransportation_FR_25
	The system shall gives the direction toward the destination using the best route
	When a new best route is selected, the system  gives the directions to the user for this route
	SmartTransportation_UC_3

	SmartTransportation_FR_26
	The system shall gives recommendation about alternative solutions to the destination through public transportation if the problem happens regularly
	When a new best route is selected, the system  gives the directions to the user for the best route
	SmartTransportation_UC_3

	SmartTransportation_FR_27
	The system shall detect when a traffic-jam is happening through embedded sensors
	When the current speed is below the theoritical one, the system is aware of the traffic jam
	SmartTransportation_UC_3

	SmartTransportation_FR_28
	The system shall propagate its traffic-jam detection information and the information received from other cars
	To enable traffic jam detection despite the lack of 3G connectivity, traffic information is propagated through car-to-car communications
	SmartTransportation_UC_3


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartTransportation_FR_29
	The system shall collect end-user preferences (location of work, preferred time slots)
	User is asked to enter his preferences to enable personal advices
	SmartTransportation_UC_4

	SmartTransportation_FR_30
	The system shall estimate the delay
	According to traffic information and forecast, the system estimates the resulting delay and the new arrival time
	SmartTransportation_UC_4

	SmartTransportation_FR_31
	The system shall propose the user to use another route and / or departure time reducing the transportation time
	Given traffic information and user's preferences, the system compute and propose another departure time or route reducing the transportation time
	SmartTransportation_UC_4

	SmartTransportation_FR_32
	The system shall remind the user when the selected departure time is approaching
	To avoid the user to forget the best departure time
	SmartTransportation_UC_4

	SmartTransportation_FR_33
	The system shall advertise the user if the planned schedule is obsolete
	If the previsions went wrong, the system reacts and proposes the user to select a new time slot based on up to date information 
	SmartTransportation_UC_4


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartTransportation_FR_9
	The system shall connect securely and transparently to the local network infrastructure on user demand.
	The access to local resources (network, security, etc) must be easy and transparent to the end user. Also the resource should be dedicated to local clients.
	SmartTransportation_UC_5

	SmartTransportation_FR_10
	The system shall identify and display "connectable" places to the end user.
	Locally-declared places must be automatically identified and notified/displayed to the user. Only eligible places shall be proposed to the user (according to user's location, profile, preferences and autorizations).
	SmartTransportation_UC_5

	SmartTransportation_FR_11
	The system shall display in real-time the content of the CCTV cameras on user mobile 
	The preview of the platform is provided in real-time through video streaming. Several points of view could be provided.
	SmartTransportation_UC_5


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartTransportation_FR_9
	The system shall connect securely and transparently to the local network infrastructure on user demand.
	The access to local resources (network, security, etc) must be easy and transparent to the end user. Also the resource should be dedicated to local clients.
	SmartTransportation_UC_6

	SmartTransportation_NFR_3
	The system must guarantee to the user he is connected to the place he actually selected. 
	When a user selects a place to enter, the system must authenticate and securely connect the client to the local resources.
	SmartTransportation_UC_6

	SmartTransportation_FR_11
	The system shall display in real-time the content of the CCTV cameras on user mobile 
	The preview of the platform is provided in real-time through video streaming. Several points of view could be provided.
	SmartTransportation_UC_6


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartTransportation_FR_34
	The system shall automatically detect when an incident affects the vehicle through embedded sensors
	For example, the embedded sensors can detect the incident through the quick deceleration after a collision
	SmartTransportation_UC_7

	SmartTransportation_FR_35
	The system shall automatically report the incident to the authorities
	The incident report includes the GPS position, the car ID and the crash parameters
	SmartTransportation_UC_7

	SmartTransportation_FR_36
	The system shall automatically broadcast the incident to the neighbourhood
	To avoid over-incident, the incident is broadcasted to all the surrounding bars
	SmartTransportation_UC_7

	SmartTransportation_FR_37
	The system shall communicate with the passengers to know their state and update their status to the authorities
	The system interact with the users to know the gravity of the incident and to allow the authorities to trigger the appropriate rescue service
	SmartTransportation_UC_7

	SmartTransportation_FR_38
	The system shall give advice to the user on the best way to react after the incident
	Provided by context-aware information by car's sensors and user's information, the system gives instruction on the best way to react
	SmartTransportation_UC_7


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartTransportation_FR_39
	The system shall be able to capture the dynamic conditions (gas consumption, speed, location…) of a given car. Capture of data shall be done on a periodical basis which may range from minutes to a whole day (if the car equipment is able to keep a record of daily car conditions)
	Sensors deployed in cars are used to dynamically collect and transmit information needed to determine how good the driving style of a driver is
	SmartTransportation_UC_8

	SmartTransportation_FR_40
	The system shall be able to access the optimal driving features (the lower consumption rates) of each car model
	Depending on the model, consumption is different
	SmartTransportation_UC_8

	SmartTransportation_FR_41
	The system shall be able to determine, for any given car, the closeness to the optimal driving features for a given period of time
	The core of the functionality is the ability to determine how optimal driving is
	SmartTransportation_UC_8

	SmartTransportation_FR_42
	Closeness to the optimal driving features shall take into account the type of route (city, highway, local roads, mountain…)
	Depending on the type of route, gas consumption will be different
	SmartTransportation_UC_8

	SmartTransportation_FR_43
	The system shall be able to raise an alarm when the real-time deviation over the optimal driving features goes over a configured threshold
	If the user chooses so, s/he can be informed about his/her driving style
	SmartTransportation_UC_8

	SmartTransportation_FR_44
	The system shall be able to raise an alarm when the real-time deviation over the optimal driving features goes over the driver's average values
	Historical data can be taken into account
	SmartTransportation_UC_8

	SmartTransportation_FR_45
	The system shall allow users to subscribe to alarms raised when his/her driving style undergoes an excessive deviation from optimal values or from past average values
	If the user chooses so, s/he can be informed about his/her driving style
	SmartTransportation_UC_8

	SmartTransportation_FR_46
	The system shall provide the means for the definition of criteria to determine best drivers (categories, thresholds, types of cars, geographical area…)
	There shall be different criteria to define "best" drivers. At least, the number of "winners" and allowed deviation to be considered a winner. At most, winners per type of car, per geographical area…
	SmartTransportation_UC_8


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartTransportation_FR_12
	The system shall identify all eligible connected objects for the alarm service
	eligible means in our case all objects 1/ with the capability to display an alarm 2/ manageable by the end-user
	SmartTransportation_UC_9

	SmartTransportation_FR_13
	The system shall collect real time traffic information according to user preferences
	 
	SmartTransportation_UC_9

	SmartTransportation_FR_14
	The system shall trigger the alarm by activating the connected objects
	 
	SmartTransportation_UC_9

	SmartTransportation_FR_15
	The system shall disable the alarm when the user leaves the place
	Explicit and implicit mechanisms could be performed to disable the alarm  
	SmartTransportation_UC_9


	Requirement  ID
	Description
	Rationale
	Use Case ID

	SmartTransportation_FR_16
	The system shall detect the location of the user when he asks for help
	outdoor as well as indoor localization system should be provided in order to detect the accurate location of the user on request 
	SmartTransportation_UC_10

	SmartTransportation_FR_17
	The system shall broadcast the request to the employees and the volunteers in the area
	
	SmartTransportation_UC_10

	SmartTransportation_FR_17
	The system shall connect the volunteer and the requester
	
	SmartTransportation_UC_10

	SmartTransportation_FR_18
	The system shall provide guidance information to get to the requester
	
	SmartTransportation_UC_10

	SmartTransportation_FR_19
	The system shall notify the requester about the proximity of the volunteer
	
	SmartTransportation_UC_10

	SmartTransportation_FR_20
	The system shall reward the volunteer
	the volunteer should be eligible for reward on success, if a request is obsolete or if the requester cancels the assistance request before its execution 
	SmartTransportation_UC_10

	SmartTransportation_FR_21
	on failure, the system shall cancel the request and trigger a new one
	
	SmartTransportation_UC_10


6.2.  Non-functional requirements

	Requirement  ID
	Description
	Rationale
	Use Case ID

	Global_NFR_1
	Users must be identified to use the system
	Different topics like 
- access control
- rights management
- privacy management
require the users to be identified and authenticated
in all the locations / settings in which BUTLER might be active, e.g. 
- homes
- restaurants and shops
- transportation devices
- public places
	SmartCity_UC_2, SmartCity_UC_6, SmartCity_UC_8, SmartCity_UC_9, SmartCity_UC_10, SmartCity_UC_11, SmartCity_UC_15, SmartHealth_UC_9, SmartHealth_UC_10, SmartHome_UC_1, SmartHome_UC_4, SmartHome_UC_9, SmartHome_UC_13, SmartHome_UC_20, SmartTransportation_UC_3, SmartTransportation_UC_4, SmartTransportation_UC_7

	Global_NFR_2
	The consumer's authentication must be quick and simple.
	Difficult authentication will not be suitable for usage for example in real shops or in any of the other situations / locations where a user must be authenticated.
	SmartShopping_UC_2

	Global_NFR_3
	The system shall provide the means for the identification of the object associated with a user
	For example in the SmartTransport environment: Guaranteeing that a given car is the one being driven by the user is a key functionality
	SmartTransportation_UC_8

	Global_NFR_4
	The system shall identify and localize users / actors in a certain area
	outdoor as well as indoor localization system should be provided in order to detect the accurate location for example of the volunteers on request
	SmartTransportation_UC_10, SmartCity_UC_15

	Global_NFR_5
	The system shall respect the privacy of users in all respects, for example:
- when detecting a crowd, information about individual users shall not be gathered or accessed
- preferences a user has selected are protected
- services (such as alarms) a user subscribes to
- queries a user puts to the system
- user profiles (containing sensitive and even non sensitive personal data) are protected
- when monitoring a users behaviour the data gathered needs to be protected
	Privacy control is one of the most important acceptance criteria for BUTLER.
	SmartCity_UC_6, SmartCity_UC_7, SmartCity_UC_8, SmartCity_UC_9, SmartCity_UC_12, SmartCity_UC_15, SmartHealth_UC_3, SmartHome_UC_8, SmartHome_UC_9, SmartTransportation_UC_8

	Global_NFR_6
	The system shall take into account place & end-user privacy preferences, i.e. the user can decide
- which data to share
- when (in which situations) data will be shared
- with whom data will be shared
- which data the system can access
- where (across which area) the data will be shared or accessible
- whether shared data should be available anonymized or with personal information
	Privacy control is one of the most important acceptance criteria for BUTLER. But in order for BUTLER to perform its "magic" a certain amount of data sharing between users is necessary and encouraged. So this data sharing must always be fully under the control of the user.
	SmartCity_UC_15, SmartHealth_UC_6, SmartHealth_UC_3, SmartHealth_UC_8, SmartHome_UC_8, SmartHome_UC_15, SmartShopping_UC_1, SmartShopping_UC_2, SmartShopping_UC_3, SmartShopping_UC_4, SmartShopping_UC_5, SmartShopping_UC_6, SmartShopping_UC_7, SmartShopping_UC_8, SmartTransportation_UC_5, SmartTransportation_UC_6

	Global_NFR_7
	The system must be able to control individual objects, such as e.g.
- specific streetlamps (switching them on and off)
- water valves and actuators (opening and closing them)
	In order to efficiently monitor and control resources used and to react to critical situations, the system needs to be able to control objects. 
	SmartCity_UC_5, SmartCity_UC_7

	Global_NFR_8
	The system must be able to monitor individual objects, such as e.g.
- specific streetlamps 
- water valves and actuators 
- vehicles and their occupants

In order to do this, certain information about the objects must be known to the system e.g.
- physical location of an object
- status of the object (like full/empty, on/off, open/closed)
- relation of the object to other objects or users
	In order to control objects, the system needs to be able to monitor them first.
The system also needs to be able to monitor services being executed on or with an object, such as e.g. assistance given to a vehicle
	SmartCity_UC_5, SmartCity_UC_7, SmartTransportation_UC_2, SmartTransportation_UC_10

	Global_NFR_9
	The system must be able to predict the overall demand with a precision of 5% at least one day it advance
	
	SmartHome_UC_7

	Global_NFR_10
	Service shall be able to install service's ticketing application on user's device.
	Main Marketing requirement. 
Typically, a ticketing application  is based on NFC technology.
	SmartCity_UC_17

	Global_NFR_11
	Service shall be able to check user device capability according required device features for  application
	Service must be able to notify user that it cannot use the service because the user's device is not compliant.
	SmartCity_UC_17

	Global_NFR_12
	Service shall  be able to register a ticket on user's device service application.
	This feature may require the transaction to be paid at service site. Anyway, it is up to the service; in some cases, service could accept to be paid when the user enjoys the service.
	SmartCity_UC_17

	Global_NFR_13
	The system shall provide the users with several user interfaces, according to the individual needs and preferences of a user or the situation the user is in.

Possible types of user interface are:
- graphical user interfaces over all kind of devices (smart phones, tablet PCs, video screens, virtual reality glasses, touch screens etc.)
- geographical representations of data like map representations)
- audio interfaces, both for alarms/notifications and for interaction
Please note: This list is not complete!
	In order to allow all kinds of users to interact with the system and to ensure maximum usability, user interface design will be a crucial topic for BUTLER
	SmartCity_UC_1, SmartCity_UC_3, SmartCity_UC_4, SmartCity_UC_7, SmartCity_UC_8, SmartCity_UC_9, SmartCity_UC_10, SmartHome_UC_5, SmartHome_UC_6, SmartTransportation_UC_1, SmartTransportation_UC_5, SmartTransportation_UC_6, SmartTransportation_UC_8, SmartTransportation_UC_9, SmartTransportation_UC_10

	Global_NFR_14
	Interfaces shall be tailored to the specific needs of different user roles.
For example the system shall provide
- specific administration interfaces
- interfaces for representing data
- interfaces for monitoring objects
- interfaces to enter user preferences or for users registering with a service
	
	SmartCity_UC_16, SmartCity_UC_7, SmartHealth_UC_9, SmartHealth_UC_10, SmartHome_UC_13, SmartHome_UC_20, SmartHome_UC_5, SmartTransportation_UC_9, SmartTransportation_UC_10

	Global_NFR_15
	A dedicated interface should allow a user to create and manage end-user profiles. This includes access credential, privacy preference, look and feel, etc…
	
	SmartCity_UC_16, SmartCity_UC_7, SmartHealth_UC_9, SmartHealth_UC_10, SmartHome_UC_13, SmartHome_UC_20

	Global_NFR_16
	The system contains a role management, where
- different users can have different roles
- roles can be shared by users or groups of users
- a user can have a different role with regard to different services within the system
- access to certain services can be restricted according to the roles a user has
	Some specific privileges should be granted for example to the owner of a place to define access control & privacy rules as well as to manage place embedded sensors.
	SmartCity_UC_6, SmartCity_UC_8, SmartCity_UC_9, SmartCity_UC_15, SmartHealth_UC_1, SmartTransportation_UC_10, SmartTransportation_UC_8

	Global_NFR_17
	the system shall be able to administrate different user levels
	the system should have different levels for different person for example a doctor is able to see everything, a friend only restricted view etc.
	SmartHealth_UC_1, SmartTransportation_UC_10

	Global_NFR_18
	Detecting and setting up a new device or service should not take more than 5 minutes and needs to be easy to do.
	From unpacking to the start of the new service and a visible (and wished) user feedback
	SmartHome_UC_25

	Global_NFR_19
	The maximum time the system should take to answer a question, notify a user, communicate with a visitor should be predefinable
as well as minimum times the system will wait for an answer by the user
	If people have to wait too long for interaction with a system, they will get nervous.
On the other hand, it may take some time for a user to acknowledge a system notification and the system needs to be able to handle that.
These times could be different for different types of people.
	SmartHome_UC_21, SmartHome_UC_22

	Global_NFR_20
	The system shall quickly react to new inputs or be able to verify information or interact with the customer.
The allowed performance may depend on the situation the user is in or the service being performed:
Possible performance requirements are:
- real time (SmartHome, SmartHealth)
- in under 1 second (SmartHome)
- in less than 3 seconds without user interaction (SmartTransportation or SmartShopping)
But can also be as long as 30 minutes for certain updates or matching tasks. (SmartShopping)
	The system must be able to quickly compute alternate routes and advertise the user promptly after new inputs
	SmartCity_UC_11, SmartCity_UC_12, SmartCity_UC_17, SmartCity_UC_2, SmartCity_UC_10, SmartTransportation_UC_3, SmartTransportation_UC_4, SmartHome_UC_7, SmartHome_UC_3, SmartHome_UC_14, SmartShopping_UC_7, SmartShopping_UC_1

	Global_NFR_21
	The system shall allow the user to personalize his/her user profile
	The users will personalize their profile in order to specify their preferences. Based on the nature of the user, this personalization can be different for different users.
	SmartCity_UC_1, SmartCity_UC_3, SmartCity_UC_4

	Global_NFR_22
	The system shall enable the owner to set/create the applications proposed within his place. 
	It's up to the owner to decide which application are relevant for his place. Locally-wised applications chosen by the owner himself would improve the experience of the place
	SmartCity_UC_16

	Global_NFR_23
	The system must be able to be provided with rules and reasoning components, in order to 
- detect abnormal situations
- suggest alternative routes
- provide health advice 
	The system must be able to detect an energy-inefficiency or a non-comfortable situation 
	SmartCity_UC_5

	Global_NFR_24
	The system shall be able to deliver reports or notifications to users or groups of users
	On detecting problematic or illegal situations, the system will have to be able to notify the correct authorities
	SmartCity_UC_1, SmartCity_UC_3, SmartCity_UC_4, SmartTransportation_UC_7

	Global_NFR_25
	The system is able to prioritize and customize the notification delivery
	The system must be non-intrusive to obtain maximum acceptance with users
	SmartHome_UC_11, SmartHome_UC_12

	Global_NFR_26
	Safety and security: one must be sure that the deivces are not harmed by turning them off/on
	Safety and security
	SmartHome_UC_7

	Global_NFR_27
	The availability of the system shall be easily identifiable within a place thanks to a physical indicator.
	As the provided service is triggered on user demand, this one must be aware of the system availability in order to launch the corresponding mobile application. Typically physical or digital signs should equip the place to indicate the user that the service can be accessed from his location (just like a WiFi sticker on a wall).
	SmartTransportation_UC_1, SmartTransportation_UC_5, SmartTransportation_UC_6


6.3.  Constraints 

	Requirement  ID
	Description
	Rationale
	Use Case ID

	Global_C_1
	The system shall be able to acces 
- historical
- up-to-date
- forecasted information
for a given area, for example data about:
- meteorological phenomenon
- pollution levels
- pollen concentrations
- water levels and water reserves
- water consumption
- electricity consumption
- crop prices
- traffic density
- vehicle movements etc.

Data can be related to a specific sensor location (e.g. within a home), but also cover a wider area (like a geographic region or a city district)
	1) Historical as well as up to date information is used by BUTLER to forecast for example
- future pollution levels or pollen concentration
- demand on water or electric resources
- advisability to fasten or slow down ripening of crops
- opening up or closing down additional lanes for traffic etc.
2) External forecast data e.g. weather forecasts might be used to determine optimal watering schemes for crops.
3) Actual Data may also be needed for monitoring purposes, e.g. to detect water leaks, over-consumption of resources or other potentially dangerous situations
	SmartCity_UC_6, SmartCity_UC_7, SmartCity_UC_8, SmartCity_UC_9, SmartHome_UC_3, SmartTransportation_UC_4, SmartTransportation_UC_8

	Global_C_2
	The system shall perform computation intensive tasks in the cloud to save energy on the terminal device
	To offer the service on smartphones, computation tasks must be done ahead
	SmartTransportation_UC_4

	Global_C_3
	A place must be tied to a bounded physical area, this is e.g. true for
- restaurants, clubs, hotels etc.
- parking places
- street locations and places etc.
	Off-site people must know the geographical situation of the place and people on/in the location have to be aware about the ability of the place to capture elements of ambiance or occupancy
	SmartCity_UC_1, SmartCity_UC_2, SmartCity_UC_3, SmartCity_UC_4, SmartCity_UC_15

	Global_C_4
	The smart place is bound to a physical area 
	The system should not allow people to remotely enter in a place. Frontiers of the smart place are technologically defined according the local radio coverage of the place
	SmartCity_UC_16

	Global_C_5
	The system must be able to communicate with
- remote parts of the system (like sensors, cameras, microphones, screens etc.)
- Other systems for example to collect data, raise alarms etc.
- human recipients (registered and not registered users, administrators, control personnel etc.)
For the communication both wired and wireless technologies can to be used, subject to specific needs and availability.
Example from SmartCity: Sensor nodes deployed in a parking space will be often using wireless technologies to communicate with a gateway which will be often using both wired and wireless technologies.
It is possible that a given communication will be executed in parallel via different mediums depending e.g. on the recipient or the location of the recipient. Example from Smart Transportation: Alarms about a traffic situation may be transmitted via wireless to authorities further away and through car to car communication to other users close by.
	The system should be as flexible as possible with regard to communication, for example the user should not have to be physically connected to the system, and there must be means to access the system remotely.
	SmartCity_UC_1, SmartCity_UC_3, SmartCity_UC_4, SmartCity_UC_16, SmartCity_UC_2, SmartCity_UC_10, SmartCity_UC_11, SmartHome_UC_19, SmartTransportation_UC_3, SmartTransportation_UC_7, SmartTransportation_UC_9, SmartHome_UC_1, SmartHome_UC_4, SmartHealth_UC_9, SmartHome_UC_13

	Global_C_6
	All communication shall be secured
	
	SmartCity_UC_13

	Global_C_7
	The places should be equipped with network infrastructure elements that provide sufficient capabilities to allow for example real-time video streaming 
	A CCTV network or at least one camera should be deployed within the place (here the platform) to allow people to remotely check the situation.
	SmartTransportation_UC_5, SmartTransportation_UC_6

	Global_C_8
	The system needs to be able to aggregate and correlate data from different sources to gain the correct information.
	For example the detection of a crowd  is a difficult task that would benefit from the aggregation of several sources of information like usage of GSM antennas or streaming from the city cameras
	SmartCity_UC_12

	Global_C_9
	The system must have an intuitive user interface
	
	

	Global_C_10
	It must be possible for non-registered users to make use of selected resources that are managed by the system.
	Except under certain circumstances, non-registered users may use a parking space with the same rights than registered users
	SmartCity_UC_1, SmartCity_UC_3, SmartCity_UC_4

	Global_C_11
	The registered users in the system must be allowed additional functionalities not available to non-registered users.
	Registered users can create a profile and set their parking preferences. They will be also provided by an identification tag.
	SmartCity_UC_1, SmartCity_UC_3, SmartCity_UC_4

	Global_C_12
	The system needs to be implemented with usability always in mind.
- The human computer interaction with the system must be user friendly and appealing.
- Messages from the system need to be easy to understand and act upon. They should be motivating to the user.
- maintaining / updating information needs to be fast and easy for the user
	The design of the user interface(s) is one of the key issues in BUTLER: Because users can have all levels of technical expertise and need to be able to interact with the system from remote, this is a critical issue
	SmartHealth_UC_3, SmartHome_UC_1, SmartHome_UC_3, SmartHome_UC_4, SmartHome_UC_8, SmartHome_UC_9, SmartHome_UC_10, SmartHome_UC_13, SmartHome_UC_21, SmartHome_UC_22, SmartHome_UC_23, SmartCity_UC_17

	Global_C_13
	Control of ticket shall not require user device with charged battery.
	The device should be usable in all circumstances. 
	SmartCity_UC_17

	Global_C_14
	Data shall be secured at all times within the system, i.e.
- when being stored in the system
- during communication between parts of the system
- while the systems communicates with other systems
- when being accessed by a user
- while being entered into the system
or in other words
Information transferred between users and system and stored in the system must be protected so that it is not possible for a third party to gain access to any information that the user or system privacy policy has classified as confidential information.
	Users must be sure that only accepted data are sent to the services and that such data are not corrupted or tampered with.
The system also needs to make sure, that users do not cheat while entering data into the system.
	SmartCity_UC_17, SmartCity_UC_11, SmartCity_UC_2, SmartHome_UC_9, SmartHome_UC_23, SmartShopping_UC_1, SmartShopping_UC_2, SmartShopping_UC_3, SmartShopping_UC_4, SmartShopping_UC_5, SmartShopping_UC_6, SmartShopping_UC_7, SmartShopping_UC_8, SmartTransportation_UC_3, SmartTransportation_UC_7, SmartTransportation_UC_3, SmartTransportation_UC_4, SmartTransportation_UC_5, SmartTransportation_UC_6

	Global_C_15
	Updating user devices with service specific application shall be secure
	The device shall not be updated with corrupted application.
	SmartCity_UC_17

	Global_C_16
	The system must incorporate one or more platforms to allow secure payments.
This payment should be compliant with SEPA (Single Euro Payments Area)
	
	SmartCity_UC_4, SmartCity_UC_14, SmartShopping_UC_6, SmartShopping_UC_7

	Global_C_17
	The system must allow initial configuration of different data sets per user and service, for example:
- different watering schemes for different crops
- training exercises for different health conditions and age groups
- adding new products to a product database or packaging to the waste database
	Each type of crop shall need different types of watering
	SmartCity_UC_7, SmartHealth_UC_7, SmartHome_UC_9

	Global_C_18
	System must be minimally invasive for end-user
	This means that the end-user device must be easily weared and based on radio technologies. 
	SmartHealth_UC_10

	Global_C_19
	The system must use cheap (0.01 - 0.5 Euro) RFID or wireless sensors to detect which items were forgotten 
	The system should rely on non-invasive technology to increase comfort of use and reduce cost
	SmartHome_UC_10

	Global_C_20
	Information about package materials shall be provided by trustworthy entities
	Trustworthy stakeholders are important
	SmartHome_UC_9

	Global_C_21
	The system must by itself be energy efficient 
	The system must be able to monitor and communicate with its users requiring as little as energy as possible to create a positive return on investment
	SmartHome_UC_4
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� The oven is a placeholder for other possible appliances which this use case could support.


� The use case takes the Actor Mark and the resource water to show the possibility to save resources through real-time user feedback. The same use case also applies with minor changes to electricity, gas or oil.


� While in this use case we concretely focus on stand-by consumers and inefficient electric devices the same mechanisms can of course be applied to leaking water and gas pipes, inefficient oil heating systems or a water tap that could be much more efficient by using a filter mounted directly mounted on it.


� The use case example describes a scenario in a school. However, many other scenarios in commercial and residential buildings could profit from active, smart, context-aware adaptive control mechanisms.


� The degree of automation or intelligence of the BUTLER system is variable. It reaches from fully manual operated teaching to completely automated machine learning; depending on the BUTLER environment.


� This Use Case is one variant of a more generic use case about identifying visitors and remotely or automatically controlling access to ones home. The example here describes  a repair person entering the home for a scheduled repair session,  but a similar case is also possible for


Post man leaving a package or other deliveries


Emergency scenarios, where ambulances or doctors need to enter the home to help after an accident


Personnel reading meters or performing other manual checks in the home


� Swisscom MAFO/1000 customer: 25% people in CH are concerned by leaving electronic devices on





� This use case is not restricted to the identification of the person by finger print. It is open for use of different criteria for identification purpose e.g.  face recognition etc.
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