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Executive Summary 
This report represents Deliverable D5.1 "Use case definition and requirements analysis" of the DaPaaS 
project. The DaPaaS project goal is to develop an integrated Data-as-a-Service (DaaS) and Platform-
as-a-Service (PaaS) platform for open data applications. Explicit definition of a DaPaaS use case is 
important to understand the direction of the DaPaaS project and to demonstrate the capability and 
business feasibility of the platform.  

This document provides: 

· An overview of the proposed DaPaaS use case to streamline the direction and the scope of 
development; 

· Market expectation and evaluation metrics for selecting the best use case; 

· Definition of the DaPaaS use case including detailed features  and target users; 

· Case studies related to the DaPaaS use case; 

· Specification of use case requirements and the architecture design of the use case prototype. 

The proposed use case involves creation of PLUQI (Personalized and Localized Urban Quality Index), 
a customizable index model and mobile/Web application that can represent and visualise the level of 
well-being and sustainability for given cities based on individual preferences. It will cover and 
demonstrate several use case scenarios including destination evaluation for business and leisure 
travellers, informing citizens about their surroundings, assisting local government in prioritisation of 
services and promoting and informing environmental management. This use case will be used to assess 
the requirements that have been defined for the DaPaaS Platform. 
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1 Overview 
This report represents Deliverable D5.1 "Use case definition and requirements analysis" of the DaPaaS 
project. This deliverable is a result of Task T5.1 "Use case definition and requirements specification".  

The objectives of this deliverable are to: 

1. Understand the target market and potential users of the DaPaaS Platform by defining the 
DaPaaS use case scenario and its requirements; 

2. Provide a detailed concept and requirements specification for successful development of the 
DaPaaS use case prototype; 

3. Understand the business feasibility of the DaPaaS Platform by comparing platform requirements 
and use case requirements. 

This report consists of five sections: 

· Section 1 ñOverviewò introduces the goal and scope of use case development, market 
expectation and customer benefits of DaPaaS, and value positioning for selecting the DaPaaS 
use case; 

· Section 2  ñDefinition of the DaPaaS Use Caseò introduces the concept of the proposed DaPaaS 
use case including user scenarios and business models; 

· Section 3 ñFeasibility Study of the DaPaaS Use Caseò provides an overview of related relevant 
development cases to understand the feasibility of the proposed use case, as well as its 
relevance from a business and technical perspective; 

· Section 4 ñRequirements Analysisò covers four different requirements aspects - user 
requirements, functional requirements, system requirements and data requirements. 

· Section 5. ñSummary and Outlookò summarizes this deliverable and outlines direction for future 
work. 

1.1 Goal and Scope of Use Case Development 

The DaPaaS project goal is to develop an integrated Data-as-a-Service (DaaS) and Platform-as-a-
Service (PaaS) platform for open data applications. The proposed DaPaaS architecture will support 
unified accessibility to heterogeneous open datasets by using semantic technologies. The DaPaaS use 
case should demonstrate the concept of integrated DaaS and PaaS and the strength of the DaPaaS 
architecture. The goals for DaPaaS use case development are to: 

· Demonstrate the strength of DaPaaS: the use case should demonstrate unified accessibility 
and semantic integration of heterogeneous open data; 

· Prove the concept of integrated DaaS and PaaS: the use case should demonstrate full platform 
functionality and accessibility of various datasets; 

· Show feasible business models: the use case should be a showcase to understand the 
feasibility of potential business models. 

The objectives and scope of Work Package 5, a use case development working on the DaPaaS Platform 
are to: 

· Define a high impact real life use case to ensure the DaPaaS approach is directed to meet real 
needs; 

· Generate detailed requirements for the technical work packages (WP1 ï WP4); 

· Define methods and plans for validation, and perform the validation of the DaPaaS 
infrastructure; 

· Implement a pilot use case system and validate the DaPaaS architecture and infrastructure; 

· Collect potential use cases from various domains where DaPaaS will be applicable. 
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1.2 Market expectation and value positioning 

We need to have a good understanding of the market expectations and customer benefits of the DaPaaS 
Platform to select and design a high impact use case for real life applications. We have surveyed existing 
research about open data and the open big data market. Figure 1 below shows a summary of the survey 
and the result of discussions relating to market expectations driven by Delphi methodology1. 

 

Figure 1. Features of future and market expectations on open big data applications 

Lessons learned from this study and discussion: 

¶ Pattern discovery: analysis and discovery of patterns of behaviour and patterns in measures of 
the real world are important; 

¶ Data driven value creation: the DaPaaS use case should create new value from heterogeneous  
data; 

¶ Smart service: use of real time data and personalization to improve the traditional business 
model would be attractive; 

¶ Cost reduction: the DaPaaS use case should demonstrate how the DaPaaS platform could 
reduce the total cost of operations compared to existing business processes; 

¶ Decision support: the use case should impact the process of decision making for national 
government, local government and individual people as well.  

Figure 2 depicts the value classification of the DaPaaS platform related to its potential applications.  

There are only three main values in empirical economics: quality, speed and cost. All organizations such 
as commercial companies, non-profit organizations and government agencies can survive in the market 
if they are able to create one competitive value from among the three main values. If an organization 
can create and maintain its competitiveness in two of these values, that organization could rise to the 
top and dominate the market. Since it is not possible to achieve all three values at the same time, we 
need to concentrate our efforts on selecting the two values appropriate to our strengths to achieve 
success.  

In this task, T5.1, we have added one more value - óSustainabilityô - which is a desirable orthogonal 
value to set alongside Quality, Speed and Cost. We can define the term sustainability as óthe potential 
for the long-term maintenance of well-being, having ecological, economic, political and cultural 
dimensions. Sustainability requires the reconciliation of environmental, social equity and economic 

                                            
1 http://en.wikipedia.org/wiki/Delphi_method  

http://en.wikipedia.org/wiki/Delphi_method
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demandsô. Nowadays urban and environmental sustainability has become one of the crucial values for 
maintaining quality of life. 

  

Figure 2. Value classification and potential applications of the DaPaaS platform 

 

Table 1. Value classification and composition for DaPaaS use cases 

Value 
composition 

Description Applications 

QC: Quality and 

Cost 

Increasing the quality of service 

including decision making and 

reducing the cost of operation 

simultaneously 

· Medical, Healthcare Service 

· Voice of Citizen/Customer 

Understanding 

· Area profiling for residents and 

visitors 

CS: Cost and 

Speed 

Reducing the cost of operation and 

increasing the speed of service 

including decision making 

simultaneously 

· Increasing Government 

Transparency 

· Smart Transportation Service 

· Run-time Marketing Optimization 

SQ: Speed and 

Quality  

Increasing the speed and quality of 

service and decision making 

simultaneously 

· Disaster Management 

· City Surveillance 

· Competitive Analysis 

Sustainability and  

{QC or CS or SQ} 

Increasing cultural, environmental, 

political, economic or well-being 

sustainability together with 

improvement of QC, CS or SQ 

values 

· Environmental Conservation 

· Urban Sustainability 

· Security and Defence 

 

In task T5.1, there was a consensus to target Sustainability and QC (Quality and Cost) values for 
DaPaaS use case considering the goal of use case development and lessons learned from market 
observation. This will be discussed in detail in the next section. 
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1.3 Evaluation Metrics for Use Case Selection 

We designed the evaluation metrics below to select the best use case for the DaPaaS project. There are 10 success factors and 12 potential applications in the 
evaluation table. Location and tour service was selected as having one of the best potential DaPaaS applications. Voice of Citizen (VOC), smart transportation, 
environmental conservation and urban sustainability would be good applications as well. We had a brainstorming session and decided to focus on the 
Sustainability + QC value position, because of the related evaluation results. To demonstrate and evaluate these potential applications on the DaPaaS platform, 
we are proposing an integrated use-case named óPersonalized and Localized Urban Quality Indexô. It is described in detail in the next section.  

Table 2. Use-case evaluation metrics 

Aspect 
Success 
Factor 

Quality and Cost Cost and Speed Speed and Quality Sustainability 

Medical, 
Healthcare 

Voice of 
Citizen 

Location, 
Tour Service 

Government 
Transparency 

Smart 
Transport 

Marketing 
Optimization 

Disaster 
Management 

City 
Surveillance 

Competitive 
Analysis 

Environ. 
Conservation 

Urban 
Sustainability 

Security, 
Defence 

U
s
e-c
a
s
e
 
g
o
a
l

 

a
n
d
 
o
b
j
e
c
t
i
v
e
s

 

Demonstrate 
strength of DaPaaS 

            

Prove the concept of 
DaaS + PaaS 

            

Show feasible 
business models 

            

High-impact 
real-life use-case 

            

Easy to evaluate             

L
e
s
s
o
n
s
 
l
e
a
r
n
e
d

 

fr
o
m
 
M
a
r
k
e
t

 e
x
p
e
c
t
a
t
i
o
n

 Real world 
pattern discovery 

            

Data driven value 
creation 

            

Smart service 
provisioning 

            

Demonstrate 
cost reduction 

            

Decision supporting 
application 

            

Overall Evaluation             
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2 Definition of the DaPaaS Use Case 
In Section 1 we described the goal and objectives of the DaPaaS use case and market expectation 
analysis to select the best use case for the DaPaaS project. We have decided to focus on a Sustainability 
and QC (Quality-Cost) value position like the area profiling, VOC, environmental conservation and urban 
sustainability applications. We are proposing a new use case concept called the óPersonalized and 
Localized Urban Quality Indexô to cover those potential applications working on the DaPaaS platform. 

 

2.1 Use Case Definition 

We can define óPersonalized and Localized and Localized Urban Quality Index (PLUQI)ô as: 

A customizable index model and mobile/Web application that can represent and visualize the 

level of well-being and sustainability for given cities based on individual preferences. 

  

This index model will represent: 

¶ Daily life satisfaction: weather, transportation, community, living density, social sentiments, 
shopping space, entertainment venues, etc.; 

¶ Healthcare level: number of doctors, hospitals, suicide statistics, average working hours, etc.; 

¶ Safety and security: number of police stations, fire stations, crimes per capita, etc.; 

¶ Financial satisfaction: prices, incomes, housing, savings, debt, insurance, pension, etc.; 

¶ Level of opportunity: jobs, unemployment, education, re-education, economic dynamics, etc.; 

¶ Environmental needs and efficiency: green space, water and electricity consumption, air quality, 
etc.; 

¶ Political satisfaction:  civic engagement, NGO, voter turnout, etc.; 

¶ Cultural satisfaction: number of theatres, museums, art centres , etc.; 

 

A composite index of urban quality derived from all sub-indices will be represented for cities. It is 
impossible to represent a composite index based on a single model to cover all aspects of different 
applications and individual preferences, and this is the reason for introducing personalization and model 
customization capability for PLUQI. An individual user or organization can apply their preferences and 
rate the importance of each sub-index to re-analyse a PLUQI composite index and determine city 
ranking. This will demonstrate the value of the DaPaaS approach for combining data from multiple 
sources for a variety of applications. 

The DaPaaS PLUQI use case is not only an index model but also an application deployed and hosted 
in the DaPaaS platform, and made accessible to end users on the Web and via smart phones. PLUQI 
should demonstrate the power of integrating DaaS and PaaS. Here is how PLUQI can demonstrate this:  

¶ DaaS: PLUQI will access that DaPaaS platform as a unified data provider. PLUQI will use more 
than 30 different types of open data to analyse a composite index for each city and each user. 
DaPaaS will also feed social data from the Saltlux <O2>2 platform and environmental data from 
the CITI-SENSE3  platform to PLUQI. PLUQI will demonstrate full functionality of data 
marshalling, data access and data analytics. 

                                            
2 http://saltlux.com/en/o2-platform/  
3 http://www.citi-sense.eu/  

http://saltlux.com/en/o2-platform/
http://www.citi-sense.eu/
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¶ PaaS: PLUQI will also demonstrate how different applications could be developed and run 
together on the DaPaaS platform. Each application could customize the standard PLUQI model 
for its own purposes such as travel planning, commercial impact analysis, real estate, etc. 

 The PLUQI DaPaaS use case has interesting characteristics in data analytics such as: 

¶ Hyper local analysis: PLUQI will analyse and publish geo-context data with time variation. We 
will build an analysis system from city level and narrow it down to district or small village level. 
PLUQI will also handle personal GPS data and local buzz from social media. 

¶ Real-time analysis: Some of the raw data sets for PLUQI could be real-time streams like data 
streams from environmental (incl. weather) sensors, traffic data and social data. PLUQI will 
analyse such real-time data sets to re-rank and recommend best places based on personal 
objectives, preferences and contexts like weather and traffic. 

¶ Social intent analysis: the PLUQI index will include social analytics to understand VOC. The 
DaPaaS platform will access <O2> as a social data source to collect buzz and issues for each 
city and district. 

¶ Personalized analysis: an individual user or organization could apply their preferences and 
priorities to calculate their personalized PLUQI composite index and rank for given cities. This 
would greatly assist the process of finding a place to live or travel to. 

 

Figure 3. Conceptual Diagram for the DaPaaS Use Case 

 

2.2 Target Users  

PLUQI is an index model and also a meta-application of the DaPaaS platform that could also be a sub-
platform to provide possibilities for development of other applications. There are several interesting 
PLUQI applications and target users: 

¶ Policy analysis and optimization for government and local government: government officers 
could better understand citizenôs demands and requests, and they optimize or redirect their 
policies to improve citizen satisfaction comparing with other cities; 

¶ Understanding the citizenôs voice and demands regarding environmental conservation: an NGO 
or government agency could understand VOC about environmental matters, and communicate 
together through data publishing on social networking services; 
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¶ Place recommendation for travel agency or traveller: a travel agency or traveller could list and 
rank the best places to visit under his/her preferences and real-time situations like weather; 

¶ Commercial impact analysis for retailer and franchises: when a retailer or franchise wants to 
open a new shop, PLUQI could recommend an appropriate location for business development; 

¶ Location recommendation and understanding local issues for real estate: for those wishing to 
move house, a real estate company could recommend a suitable place based on searcher 
preferences. Users could better understand the living issues and satisfaction of future 
neighbours; 

¶ Risk analysis and management for insurance and financial companies: insurance companies 
could detect potential risks relating to their clients when the client moves or travels to riskier 
areas; 

¶ Local marketing and sales force optimization for marketers: marketers could use PLUQI for their 
local marketing and for supporting their regional sales forces 

 

2.3 Potential Business Models 

There are several potential business models: 

¶ Local Advertisement: PLUQI or applications based on PLUQI could have a mobile and Web 
advertisement business model. PLUQI provisions hyper-local information which a user may be 
interested in. Local advertisement business model will be attractive. We can consider linking 
AdMob or iAd for mobile users. 

¶ Monthly subscription: a monthly subscription business model can be considered for 
governments, local government agencies or NGOs. They can use PLUQI to understand citizenôs 
voice, issues and the level of living satisfaction in comparison to other cities. 

¶ Cloud business model: we can operate cloud-service-like business model and offer 3rd party 
service providers to pay per query, data set or CPU times.  

¶ Customization service: if an organization (e.g. government agency) has an intention to 
customize standard PLUQI index and application for their own purposes, then we can provide 
consulting, customization and IT services. 

¶ Enhancing the value of open data for data publishers: the PLUQI index and application offers a 
way of enhancing the usefulness of open data publishing for a number of user groups. This 
provides evidence for the business case for public sector open data publishing and so will 
encourage public sector data owners to publish more data. For business models based on 
charging data owners, but allowing free use of open data, PLUQI can increase the size of the 
data publishing market.  

We will consider assessing one or more of these business models of PLUQI and DaPaaS in WP5.  
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3 Feasibility Study of the DaPaaS Use Case 
This section describes some case studies (Section 3.1) related to the DaPaaS use case, and the data 
sources (Section 3.2) to fulfil those case studies. This will demonstrate the feasibility of the use case.  

 

3.1 Case studies 

3.1.1 OECD Better Life Index 

 

 

Figure 4. Better Life Index - http://www.oecdbetterlifeindex.org 

 

The OECDôs Better Life Initiative tries to answer what matters most to people's well-being by painting a 
broad picture of peopleôs lives using 11 key dimensions essential to well-being. These range from 
traditional measures such as income and jobs, health, education and the local environment, to personal 
safety and overall satisfaction with life. 

But well-being varies between individuals and thus cannot be captured only by measures at the national 
level. So the OECD has also focused on measuring inequality between groups in society for different 
well-being outcomes. This shows how well-being, whether in terms of income, education, health or 
general satisfaction with life is shared across society, for instance what difference gender makes. 

The wide range of comparable well-being indicators in 'Howôs Life?' makes it possible to identify relative 
strengths and weaknesses in a countryôs well-being. This, in turn, can help governments when drawing 
up their policy agenda. 

Each of the 11 key dimensions of the Index is currently based on one to four indicators. Within each 
topic, the indicators are averaged with equal weights. The indicators have been chosen in consultation 
with OECD member countries on the basis of a number of statistical criteria such as relevance (face-
validity, depth, policy relevance) and data quality (predictive validity, coverage, timeliness, cross-country 
comparability etc.) These indicators are good measures of the concepts of well-being, in particular in 
the context of a country comparative exercise. Other indicators will gradually be added to each topic. 

The data mostly come from official sources such as the OECD or National Accounts, United Nations 
Statistics, National Statistics Offices. A couple of indicators are based on data from the Gallup World 
Poll, a division of the Gallup Organization that regularly conducts public opinion polls in more than 140 
countries around the world. More than 80% of the indicators in Your Better Life Index have already been 
published by the OECD. 
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Figure 5. Data for measuring Better Life Index 

 

3.1.2 Gallup-Healthways Well-Being Index (WBI) 

The Gallup-Healthways Well-Being Index (WBI) provides an in-depth, real-time view of Americans' well-
being, giving governments, communities, employers and health plans unmatched insight into the health 
of their populations. The Well-Being Index includes topics such as life evaluation, physical and emotional 
health, health behaviours, work environment, and basic access. The research and methodology 
underlying the WBI and the Community, State and Congressional District Well-Being Reports are based 
on the World Health Organization definition of health, which is, ñ...not only the absence of infirmity and 
disease but also a state of physical, mental and social well-beingò; following this definition, Gallup and 
Healthways have developed a source of well-being measurement called the Gallup-Healthways Well-
Being 5. This scientific survey instrument and reporting experience measures, tracks and reports on the 
well-being of individuals and organizations. The five essential elements of well-being are: 

· Purpose: Liking what you do each day and being motivated to achieve your goals; 

· Social: Having supportive relationships and love in your life; 

· Financial: Managing your economic life to reduce stress and increase security; 

· Community: Liking where you live, feeling safe and having pride in your community; 

· Physical: Having good health and enough energy to get things done daily. 

The Well-Being 5 survey measures these elements using a process developed by Healthways and 
Gallup scientists. The survey represents the combined expertise of both organizations as well as 
decades of well-being research and published peer-reviewed findings.  

Gallup and Healthways have built a dataset on well-being, with 1.9 million completed surveys to date, 
to support their mutual goals of understanding and improving the well-being of individuals and 
populations. In 2013, Gallup and Healthways extended the reach of the Well-Being Index beyond the 
United States. Now, Gallup and Healthways measure well-being in almost every major country in the 
world. With results to be released in early 2014, global leaders will have an opportunity to benchmark 
the well-being of their country against the results of roughly 140 countries around the world. 
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Figure 6. States Composite Rankings, 2012 

 

3.1.3 The Urban Sustainability Index 

The Urban Sustainability Index4 was created to fill a gap in current analysis of sustainable development. 
In recent years, there have been many efforts designed to compare economic growth and environmental 
sustainability. The World Bank, the United Nations, Yale and Columbia universities and others have all 
added to a growing fact base around this important issue. 

The Urban Sustainability Index is designed to measure relative performance over time of Chinese cities 
across a common set of sustainability categories. It is composed of a comprehensive five-part definition 
of sustainable development encompassing 18 individual indicators to gauge not only the environmental 
sustainability of the cities being analysed, but also the level of services required to handle a growing 
urban population and each cityôs resource efficiency. We believe these indicators represent the best set 
of data for commonly accepted indicators that are available in China from both national and local 
sources. 

The Index measures a cityôs performance against five aspects we believe are critical to sustainable 
development: 

· Basic Needs: Access to safe water, sufficient living space, and adequate healthcare and 
education are priority needs that help sustain an urban population. 

· Resource Efficiency: Efficient use of water and energy and effective waste recycling contribute 
to functional resource management, providing benefits in both urban and rural areas. 

· Environmental Health: Lessening exposure to harmful pollutants and improving waste 
management efficiency helps produce cleaner urban environments. 

· Built Environment: Increased liveability and efficiency of communities comes with equitable 
access to green space and public transportation, as well as dense and efficient buildings. 

                                            
4 http://urbanchinainitiative.typepad.com/files/usi.pdf  

http://urbanchinainitiative.typepad.com/files/usi.pdf
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· Commitment to Sustainability: More staff and financial resources brought to bear on 
sustainability challenges suggests how vigorously city governments are meeting their 
commitments to implement national and local policies and standards. 

 

 

Figure 7. Indicators of urban sustainability and the data (taken from 
http://urbanchinainitiative.typepad.com/files/usi.pdf) 

 

3.1.4 UK Sustainable Cities Index 

Forum for the Future is the UK's sustainable development NGO. 'The sustainable cities index 2010' 
report5 tracks progress on sustainability in Britain's 20 largest cities, ranking them across three broad 
categories: environmental performance, quality of life, and future-proofing. And each category has 
several indicators: 

· Environmental Performance: air quality, biodiversity, household waste, ecological footprint. 

· Quality of Life: employment, transport, education, health, green space. 

· Future-Proofing: climate change, local food, economy, recycling. 

                                            
5 
http://www.forumforthefuture.org/sites/default/files/images/Forum/Projects/Sustainable_Cities_Index/S
ustainable_Cities_Index_2010_FINAL_15-10-10.pdf 




























