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Management Summary 

The objective of the FUPOL project is the development of a new governance model 

to support the policy design and implementation lifecycle. The innovations are driven 

by the demand of citizens and political decision makers to support policy domains in 

urban regions with appropriate ICT technologies. Those policy domains are very 

important, since more than 80% of the whole population in Europe lives in urban 

regions and the share will further grow in the future. 

Deliverable D3.2 is the preliminary software design description of the FUPOL Core 

Platform. The FUPOL Core Platform is a central module of the FUPOL System, 

providing services to the FUPOL users and to the other FUPOL modules: 

 Centralized access and account management (security, user management) 

 Campaign management (support for research activity) 

 Client management (support for multi-client operations) 

 Data and knowledge management including GIS data, semantic and 

statistical data using semantic web technology 

 Social media management including content crawling from Twitter, 

Facebook and other social media sites 

 Operational support (services that support the reliable operations of the 

FUPOL System like logging, journaling) 

 Integration services (messaging middleware, service coupling, …) 

An important note is that this document covers the FUPOL Core Platform, but not the 

complete FUPOL System. Thus all requirements mentioned in this software 

requirements specification, the architecture and the design focus on the core 

platform. Interactions with the other FUPOL modules are explained on interface level, 

but lack any further detail, as these have to be specified for the respective modules 

separately. 
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In order to fully understand the FUPOL Core Platform we recommend starting with 

D3.1 Software Requirements Specification in order to get an understanding of the 

system's purpose and the requirements that drive this architecture. This deliverable 

(D3.2) is based on D3.1. 

There are significant dependencies between the content of D3.2 and other 

deliverables, like D2.1, D2.2, D3.1, D5.1, D5.2, D6.1, D7.1 and D7.2 which have to 

be respected to design the FUPOL Core Platform based on the requirements as 

documented in this deliverable. 
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1 Introduction and Goals 

This is the preliminary architecture and design documentation of the FUPOL core 

platform, as being under development by the team of work package 3 (WP3), based 

on the project state of late September 2012 (pre-pilot). 

Please note that due to the fact that FUPOL is a research project it's impossible to 

predefine all design aspects of a complex product in advance without accepting 

major changes later on. We expect that the overall architecture will be stable (in fact 

this was an architectural goal that heavily influenced the way we designed the 

system) but that there will be substantial changes in the technical design later on, 

especially when the team faces new technologies that it has not worked with yet and 

thus has no experience to build their decisions upon. 

The architecture of an IT system is driven by the requirements that the stakeholders 

provided during the requirements elicitation process (see D3.1 for details on this 

process). Especially the non-functional requirements drive the architecture and in 

most projects these don't change at the same high rate as the functional 

requirements do. So given the assumption that the non-functional requirements 

won't change and that the architecture has been designed with extensibility and 

adaptability as the top-two quality goals in mind we expect the overall architecture to 

be stable, but we'll face redesigns of some components/interfaces later. 

Therefore there's another deliverable that will cover the architecture and the design 

of the final product (D3.9 Final software design description). Both documents are/will 

be based on the arc42 template by Dr. Peter Hruschka and Dr. Gernot Starke. 

For an introduction to the project and the product under development we suggest to 

start with D3.1 Software Requirements Specification. The following introductional 

section is cited from D3.1. 
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1.1 The Purpose of the Project 

ICT for state-of-the-art policy making shows that many well established 

methodologies exist, but IT has not played a significant role in most of these efforts 

until now (David Osimo et al., 2010). This is especially true for urban policies, which 

are important on a worldwide scale since the majority of the world´s population is 

living in urban areas. In Europe currently more than 79 % of the population are 

urbanized and it is expected that it will further increase and reach 85 % by 2030. It 

means the vast majority of the population in Europe are affected by urban policies in 

their daily lives. 

The Major Cities of Europe Association (MCE), which is participating in the FUPOL 

project through its secretariat BIT has conducted a study on the "Citizen Web 

Empowerment in a network of European Municipalities: "value for citizens" in Web 

2.0 projects (L.Buccoliero et al., University of Milan, 2010). It studies the growing 

demand of citizen empowerment and benchmarks the degree of citizen 

empowerment across the network of European municipalities in four areas e-

information, Web 2.0, e-consultation and e-decision. The major outcome is that e-

information (74 of 100) is sufficiently addressed, while Web 2.0 (23,2 of 100), e-

consultation (32 of 100) and e-decision (8,3 of 100) is not developed yet. It means 

there is a huge demand in Europe to benefit from this hidden potential, which has 

not been exploited yet. 

Consequently research and the development of innovative governance and policy 

models in the urban policy domain will have an enormous impact. 

Based on the above the FUPOL consortium has elaborated a comprehensive 

approach to further advance the research and development in simulation, urban 

policy process modelling, semantic analysis, visualization and integration of those 

technologies. The approach developed seeks the active involvement of all 

stakeholders including policy makers, civil servants, citizens and companies in the 

urban policy making process. 
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While building on the current political environment and the public sector collective 

data on urban regions, it will enable all stakeholders to better forecast and 

understand future trends and meet the needs of the younger generation, which will 

live in the urban environments of the future. 

1.1.1 Scientific Approach and Overall Concept 

In order to assist the long-term strategic planning of urban policy operators and to 

better address and shape future developments so that the demands of citizens and 

economy are met, the whole policy design lifecycle is supported with innovative ICT - 

solutions based on complexity research and a spiral policy design approach. 

Jeffrey Johnson (Jeffrey Johnson et al., 2010) has argued that design is an essential 

part of complex systems methodology and in-vivo experimentation, and that, to 

make progress, complexity science must embrace design. To understand the 

dynamics and meta-dynamics of complex systems, the scientist must be embedded 

in real projects, working alongside policy-makers, who are the only ones with the 

mandate and the money to make purposeful interventions intended to change the 

system trajectories to what they ought to be. 

It has been shown that some complex-systems scientists are already deeply engaged 

in the design process, collaborating with policy-makers over significant periods of 

time. In all these cases the scientists provide policy-makers in the public and private 

sectors with useful theories that enable the future behaviour of the system to be 

predicted. It is clear that these scientists could not have done their research isolated 

in the laboratory and detached from policy and implementation of policy through 

design. 

It has been shown that design is a process of co-evolution between problem and 

solution. Design is a way of discovering the problem at the same time as solving it, 

and this is a new way of thinking for many scientists. 

The iterative generate – evaluate process of design is a spiral rather than a cycle, 

because on every iteration the designer learns. The design process discovers systems 

that are adapted to the environment at any time. As the environment changes, the 

fitness of any proposed design solution may change, and designs that were once well 
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adapted may become less well adapted, while new and innovative design may be 

enabled. The predictions that are useful are system-specific. 

Design projects and their implementations take many twists and turns. Whether or 

not a given action for intervention will result in a given outcome may be very 

important at one moment but not at all important at another. Thus the predictions 

that have to be made during the design process are shaped by it. 

The following diagram illustrates this approach. It's important to note that the spiral 

design and its consequences (no predefined workflows, tool-box approach) is a 

major driver of the system's architecture. 

 

There does not appear to be a set of 

Platonic design problems that can be 

sequentially solved to produce eventually 

a computationally reducible design 

theory, and this is a strength of design. 

Design adapts to the socio-technical 

environment. Design is able to respond 

to completely new and unknown problems. It can create completely new kinds of 

artificial systems with no a priori science, and the inventor-designer is the first 

scientist to explore the new universe that has been created. 

1.1.2 Goals of the Project 

The project goals are described in length in Annex 1 of the "Description of Work". 

Following is a brief summary. Please note that the goals listed here are goals of the 

FUPOL programme and not that of any particular work package. More specific these 

goals will not be achieved soleley by the product that is specified in this document 

but by the whole system. 
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Objective-1: Preparation of a new Governance Model 

A new governance model to engage all stakeholders in the whole policy design 

lifecycle starting from the early automatic detection of citizens needs. The new 

governance model builds on Web 2.0 as well as existing know-how and government 

data available to create better policies and decisions based on the citizens‟ 

expectations. 

Objective-2: Preparation of a comprehensive Urban Policy Knowledge 

Database 

The implementation of the governance model will be facilitated by an Urban Policy 

Knowledge Database based on scientific research of best practices recommendations, 

generic models and selected simulations. This urban policy knowledge is a 

conceptual framework and methodology for defining and modelling policies in ICT 

tools with specific recommendations and generic causal models. It will also include 

the relevant laws to policy domains. In order to facilitate broad based acceptance 
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and application a repository of generic policy models for typical topics in cities, 

municipalities and urban regions based on cognitive models, causal models specified 

in Coloured Petri Net Formalism and agent behaviour will be build. 

Objective 3: Preparation of an innovative cloud computing based ICT 

Framework 

The FUPOL solution will be based on cloud computing. This is a key success factor 

for large scale take-up and acceptance. During the pilot phase II and after the 

solution it will be accessible to all interested parties in Europe as a web service. The 

generic Cloud computing based ICT framework to support the whole policy design 

lifecycle will consist of: 

 Software simulation components to simulate real-life with agent based models 

 A core platform, which provides 

o a database to store statistical data and a knowledge base 

o a database to store stakeholder collaboration data (feedback, ...) 

o a data import and feed facilities to import available public data 

o a generic data import and export facilities to ensure stakeholder 

multichannel stakeholder collaboration 

 An advanced visualization facility for the interaction with the platform features 

and the simulation results 

Objective 4: Prepare Multilingual Training and accompanying material 

In order to explain the practical application of ICT tools and policy modelling in cities, 

municipalities and urban regions multilingual multimedia training material will be 

developed. This is considered crucial for the overall success of the project. The 

training material will also include Mandarin (Chinese).  
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Objective 5: Piloting and evaluation of the FUPOL approach in Europe and 

China 

The work plan includes five demonstrators. They are in China, Croatia, Cyprus, Italy 

and the UK. The pilots already reflect the interest beyond the European Union. The 

pilots have well defined policy areas, namely urban planning, land use and 

sustainable development, migration and urban segregation. The specific policy 

simulation models to be developed and tested represent a dynamic process resulting 

from the interaction of: 

 citizens and businesses, making choices about whether to move, and if they 

move, where to locate; investors making choices of what properties to 

develop or redevelop 

 governments making infrastructure investments, laws, constraints on 

development in the form of land use plans, density constraints etc. 

Objective 6: Large scale dissemination of the result 

Special attention will be given to large scale dissemination of the project results 

through the clusters of European cities. 

The dissemination will be implemented in two major campaigns: 

1. Create Awareness - The objective is to make the project well known to 

governments across Europe and encourage political entities. The objective will 

be met through conferences and workshops across Europe, articles and 

publications. 

2. Disseminate project results – The objective builds on experiences of the 

awareness phase I (e.g. classification of events, identified channels and 

personal contacts). The main difference is that in phase 2 there is marketable 

content to be disseminated to a targeted audience. 
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Objective 7: Design and initiation of a sustainable exploitation 

The objective refers to the elaboration of a sustainability strategy and initiation of 

steps to ensure further exploit the results (4th project year). As one principle FUPOL 

will follow open source license principles as much as possible to ensure broad based 

exploitation, adoption and use of results. 

Since the project has a strong ICT industry involvement it will encourage the FUPOL 

best practice exchange between ICT Industry and the EU Public Sector. 
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1.2 Requirements Overview 

For a detailed overview of the requirements of WP3 read the software requirements 

specification in D3.1 Software Requirements Specification. 

The following table provides an overview of the requirements. Functional 

requirements are in general written as use cases, while non-functional requirements 

are declared as atomic requirements: 

All Requirements of the Core Platform (87 issues)  

Type Component Key Summary 

 Access Management  WP3-57  Log in as an internal user  

 Access Management  WP3-58  Log out as an internal user  

 Access Management  WP3-335  Log out as an external user  

 Access Management  WP3-336  Log in as an external user  

 Account Management  WP3-35  Activate account  

 Account Management  WP3-36  Create User Account  

 Account Management  WP3-37  Lock User Account  

 Account Management  WP3-38  Unlock User Account  

 Account Management  WP3-39  Edit User Account  

 Account Management  WP3-40  Delete User Account  

 Account Management  WP3-42  Reset Password  

 Account Management  WP3-43  Change password  

 Account Management  WP3-44  Create/edit/lock/unlock/delete system administrator 

account  

 Campaign 

Management  

WP3-303  Create campaign  

 Campaign 

Management  

WP3-304  Edit campaign  

 Campaign 

Management  

WP3-306  Finish campaign  

 Campaign 

Management  

WP3-322  Publish interactive map  

 Campaign 

Management  

WP3-323  Provide georeferenced opinion  

https://atlas.cellent.at/jira/browse/WP3-57
https://atlas.cellent.at/jira/browse/WP3-58
https://atlas.cellent.at/jira/browse/WP3-335
https://atlas.cellent.at/jira/browse/WP3-336
https://atlas.cellent.at/jira/browse/WP3-35
https://atlas.cellent.at/jira/browse/WP3-36
https://atlas.cellent.at/jira/browse/WP3-37
https://atlas.cellent.at/jira/browse/WP3-38
https://atlas.cellent.at/jira/browse/WP3-39
https://atlas.cellent.at/jira/browse/WP3-40
https://atlas.cellent.at/jira/browse/WP3-42
https://atlas.cellent.at/jira/browse/WP3-43
https://atlas.cellent.at/jira/browse/WP3-44
https://atlas.cellent.at/jira/browse/WP3-303
https://atlas.cellent.at/jira/browse/WP3-304
https://atlas.cellent.at/jira/browse/WP3-306
https://atlas.cellent.at/jira/browse/WP3-322
https://atlas.cellent.at/jira/browse/WP3-323
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 Campaign 

Management  

WP3-324  View georeferenced opinions  

 Campaign 

Management  

WP3-337  Pull campaign data from the data base  

 Campaign 

Management  

WP3-338  Push campaign data back to the data base  

 Client Management  WP3-66  Create client  

 Client Management  WP3-67  Edit client  

 Client Management  WP3-68  Lock all users of a client  

 Client Management  WP3-69  Delete client  

 Data Management  WP3-75  Import geographical data  

 Data Management  WP3-76  Link Geographical and Statistical Data  

 Data Management  WP3-77  Import statistical data  

 Data Management  WP3-339  Import semantic data  

 Data Management  WP3-340  Delete data from the data base  

 Data Management  WP3-341  Browse data  

 Knowledge 

Management  

WP3-342  Upload knowledge  

 Knowledge 

Management  

WP3-343  Browse knowledge  

 Knowledge 

Management  

WP3-344  Delete knowledge  

 Knowledge 

Management  

WP3-345  Validate knowledge  

 Knowledge 

Management  

WP3-346  Link knowledge  

 Operational Support  WP3-45  Read system log-/trace-file  

 Operational Support  WP3-347  Read user activity journal  

 Social Media 

Management  

WP3-53  Watch social media window on-the-fly  

 Social Media 

Management  

WP3-54  Stop scheduled social media window  

 Social Media 

Management  

WP3-62  Publish to social media window  

 Social Media 

Management  

WP3-291  Watch scheduled social media window  

 Social Media 

Management  

WP3-295  Schedule social media window  

https://atlas.cellent.at/jira/browse/WP3-324
https://atlas.cellent.at/jira/browse/WP3-337
https://atlas.cellent.at/jira/browse/WP3-338
https://atlas.cellent.at/jira/browse/WP3-66
https://atlas.cellent.at/jira/browse/WP3-67
https://atlas.cellent.at/jira/browse/WP3-68
https://atlas.cellent.at/jira/browse/WP3-69
https://atlas.cellent.at/jira/browse/WP3-75
https://atlas.cellent.at/jira/browse/WP3-76
https://atlas.cellent.at/jira/browse/WP3-77
https://atlas.cellent.at/jira/browse/WP3-339
https://atlas.cellent.at/jira/browse/WP3-340
https://atlas.cellent.at/jira/browse/WP3-341
https://atlas.cellent.at/jira/browse/WP3-342
https://atlas.cellent.at/jira/browse/WP3-343
https://atlas.cellent.at/jira/browse/WP3-344
https://atlas.cellent.at/jira/browse/WP3-345
https://atlas.cellent.at/jira/browse/WP3-346
https://atlas.cellent.at/jira/browse/WP3-45
https://atlas.cellent.at/jira/browse/WP3-347
https://atlas.cellent.at/jira/browse/WP3-53
https://atlas.cellent.at/jira/browse/WP3-54
https://atlas.cellent.at/jira/browse/WP3-62
https://atlas.cellent.at/jira/browse/WP3-291
https://atlas.cellent.at/jira/browse/WP3-295
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 Social Media 

Management  

WP3-296  Manage social media accounts  

 Access Management  WP3-41  The system should provide a centralized security 

mechanism  

 Access Management  WP3-56  The system must store passwords in an encrypted form  

 Access Management  WP3-64  User access must be possible through a web browser  

 Data Management  WP3-1  The system must support common statistical database 

classification codes  

 Data Management  WP3-2  The system must support data import of EUROSTAT 

regional / urban statistical data  

 Data Management  WP3-3  The system must support the import of rich GIS data  

 Data Management  WP3-30  Utility function: Include database table to store weights 

& factors by location  

 Data Management  WP3-32  Data Import of Corine 2006 data (urban atlas)  

 Data Management  WP3-55  The simulator API should be accessible locally (on-site at 

the customer) so that desktop simulation systems can be 

used  

 Data Management  WP3-65  The GIS model must follow the INSPIRE directive  

 Data Management  WP3-327  Geographical data exchange must be based on well-

established GIS technologies (WFS/WMS/WFS-T)  

 Data Management  WP3-430  The ontology for representing social media data is FOAF  

 NFR - Look & Feel  WP3-74  The look&feel must be controllable using a stylesheet  

 NFR - Look & Feel  WP3-219  Labels of mandatory fields must be bold  

 NFR - Look & Feel  WP3-221  Subpage layout and message handling  

 NFR - Look & Feel  WP3-325  The web client must be customizable to the (city) client's 

corporate identity  

 NFR - Maintainability 

& Support  

WP3-46  The core platform must be implemented using Java/J2EE  

 NFR - Maintainability 

& Support  

WP3-47  The source code must comply to the Sun/Oracle code 

conventions for the Java language  

 NFR - Maintainability 

& Support  

WP3-48  The source tree and the binary artifacts must be 

structured in a way that is compatible with Maven  

 NFR - Maintainability 

& Support  

WP3-49  Maven must be used for building the core platform  

 NFR - Maintainability 

& Support  

WP3-50  Spring must be used for linking the software components 

at runtime  

 NFR - Maintainability 

& Support  

WP3-59  Subversion must be used for source code versioning  

https://atlas.cellent.at/jira/browse/WP3-296
https://atlas.cellent.at/jira/browse/WP3-41
https://atlas.cellent.at/jira/browse/WP3-56
https://atlas.cellent.at/jira/browse/WP3-64
https://atlas.cellent.at/jira/browse/WP3-1
https://atlas.cellent.at/jira/browse/WP3-2
https://atlas.cellent.at/jira/browse/WP3-3
https://atlas.cellent.at/jira/browse/WP3-30
https://atlas.cellent.at/jira/browse/WP3-32
https://atlas.cellent.at/jira/browse/WP3-55
https://atlas.cellent.at/jira/browse/WP3-65
https://atlas.cellent.at/jira/browse/WP3-327
https://atlas.cellent.at/jira/browse/WP3-430
https://atlas.cellent.at/jira/browse/WP3-74
https://atlas.cellent.at/jira/browse/WP3-219
https://atlas.cellent.at/jira/browse/WP3-221
https://atlas.cellent.at/jira/browse/WP3-325
https://atlas.cellent.at/jira/browse/WP3-46
https://atlas.cellent.at/jira/browse/WP3-47
https://atlas.cellent.at/jira/browse/WP3-48
https://atlas.cellent.at/jira/browse/WP3-49
https://atlas.cellent.at/jira/browse/WP3-50
https://atlas.cellent.at/jira/browse/WP3-59
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 NFR - Maintainability 

& Support  

WP3-60  JUnit must be used for unit/unit integration tests  

 NFR - Maintainability 

& Support  

WP3-61  The test process and the test methodology must be 

based on ISTQB recommendations  

 NFR - Maintainability 

& Support  

WP3-63  The test coverage must be measured, historized and 

interpreted  

 NFR - Maintainability 

& Support  

WP3-73  Jenkins must be used as a continuous integration server  

 NFR - Maintainability 

& Support  

WP3-81  JIRA must be used as a the defect tracking tool  

 NFR - Maintainability 

& Support  

WP3-188  Tarantula must be used as the test management tool  

 NFR - Maintainability 

& Support  

WP3-232  Releases must be versioned following a triplet-style 

including build-numbers  

 NFR - Maintainability 

& Support  

WP3-281  Selenium must be used for GUI based test automation  

 NFR - Maintainability 

& Support  

WP3-431  Wicket must be used for implementing the web based 

user interface  

 NFR - Maintainability 

& Support  

WP3-432  Sonar must be used as a code quality server  

 NFR - Operational & 

& Environmental  

WP3-326  Internal social media data exchange must be based on 

semantic web technology  

 NFR - Operational & 

& Environmental  

WP3-349  The system's architecture must support the 

adding/removing of modules without a complete 

redesign  

 NFR - Performance  WP3-33  The system must be able to serve multiple clients at the 

same time  

 NFR - Performance  WP3-70  The system must be available 24x7 at 99%  

 NFR - Performance  WP3-79  The system must scale up to the given numbers  

 NFR - Security  WP3-80  The eCitizen's data must be anonymized  

 NFR - Usability & 

Humanity  

WP3-15  Multilingual User Interface  

 NFR - Usability & 

Humanity  

WP3-348  The system must be usable for people with visual 

impairment  

 Operational Support  WP3-71  The system must generate trace-files in order to support 

technical root cause analysis by the system operator  

 Operational Support  WP3-72  log4j must be used for logging/tracing  

  WP3-406  FCM Matrix storage in core platform  

https://atlas.cellent.at/jira/browse/WP3-60
https://atlas.cellent.at/jira/browse/WP3-61
https://atlas.cellent.at/jira/browse/WP3-63
https://atlas.cellent.at/jira/browse/WP3-73
https://atlas.cellent.at/jira/browse/WP3-81
https://atlas.cellent.at/jira/browse/WP3-188
https://atlas.cellent.at/jira/browse/WP3-232
https://atlas.cellent.at/jira/browse/WP3-281
https://atlas.cellent.at/jira/browse/WP3-431
https://atlas.cellent.at/jira/browse/WP3-432
https://atlas.cellent.at/jira/browse/WP3-326
https://atlas.cellent.at/jira/browse/WP3-349
https://atlas.cellent.at/jira/browse/WP3-33
https://atlas.cellent.at/jira/browse/WP3-70
https://atlas.cellent.at/jira/browse/WP3-79
https://atlas.cellent.at/jira/browse/WP3-80
https://atlas.cellent.at/jira/browse/WP3-15
https://atlas.cellent.at/jira/browse/WP3-348
https://atlas.cellent.at/jira/browse/WP3-71
https://atlas.cellent.at/jira/browse/WP3-72
https://atlas.cellent.at/jira/browse/WP3-406
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Note that the project's development schedule is driven by user stories as the team 

has chosen Scrum as their project management framework. 
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1.3 Quality Goals 

The system's overall quality must be optimized to meet the following quality goals: 

Priority Quality Goal Rationale 

1 Extensibility Social media is in a state of permanent change. During our 

project duration it's very likely that additional social media 

will enter the market and the architecture must be able to 

extend the system to integrate these newcomers. 

The same applies to simulation technologies and products. 

The system must be extensible to integrate 3rd party 

simulation products. 

2 Adaptability The system will be operated as a cloud based service and 

must be able to handle various clients (customers) at the 

same time providing a virtual partition with exclusive data 

storage to them. 

3 Accuracy The system must support the users in generating accurate 

and useful data describing current trends in social media 

and precise simulation results. Accuracy in this sense is 

defined as generating business value, i.e. the system must 

produce results that are precise and accurate enough to 

be of use in real-life policy making scenarios. 

4 Privacy In order to be able to reach a high level of user 

acceptance (especially among the eCitizens) the system 

must protect their privacy with care. 

5 Scalability The pilot scenarios currently cover 5 different clients 

(customers) but the final product must scale up to a 

significantly larger number than that (see WP3-79 for 

details). 

6 Internationali- Our clients (customers) live in different countries using 
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zation various languages (see WP3-15 for details) including non-

european languages like Mandarin. The system must be 

able to handle them. 

Non-goals 

The following quality aspects are considered to be of minor relevance to the system 

and its architecture and thus won't be adressed explicitly: 

Non-goal Rationale 

Look&Feel As this is a research project it's not a primary quality goal to produce a 

software system the delivers eye-candy to its users. 

The system must be usable, implement a consistent and 

understandable user experience, but not necessarily appear super-

attractive. 

However it was decided that those parts that are exposed to the public 

(eCitizens) must be implemented in a way that is consistent with the 

user's expectations of comparable systems. Otherwise we could not 

attract enough users and would lose a significant number of opinions. 
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1.4 Stakeholders 

A thorough description of this project's stakeholders can be found in D3.1 Software 

Requirements Specification. 

Following is a diagram to provide an overview of the stakeholders. 
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1.5 The Hands-On Users of the Product 

The following user roles have been identified: 

 Internal roles: Decision Maker, Facilitator, Domain Expert, Reviewer, 

Communicator, Simulation Modeler, System Administrator 

 External roles: eCitizen 

 Operational roles: System Operator 

This diagram illustrates the roles and their main interactions: 

 

  

Read D3.1 for more details on the actual users of the product, including archetypes 

that describe example users. The following table provides a short summary of D3.1, 
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but we strongly suggest to get more information from the software requirements 

specification on that. 

Role Description 

Decision Maker Decision makers are - depending on the municipality's size - 

higher ranking officials like the mayor or some head of an 

administrative branch. They have a personal interest in the 

results that the system generates (i.e. to be re-elected) and 

assign research tasks to facilitators. 

Though not interacting directly with the system the decision 

maker is a very important stakeholder as he's usually the 

project's sponsor. 

Facilitator Facilitators are the power users of the FUPOL system. Usualy 

being someone from the municipality's staff they have a deep 

understanding of the FUPOL tools and are able to generate 

results from combining them in the appropriate way for a specific 

problem. 

Facilitators are responsible for the results that FUPOL generates 

and report them to the decision maker. The skill profile for 

facilitators is tough as they need sound knowledge of statistics, 

GIS, simulation and IT in general. In order to be able to generate 

results of high quality they maintain a personal network of 

domain experts that can support them in elaborating the 

solutions. 

Domain Expert Domain experts can be internal or external. Anyway they're 

trusted sources of knowledge and insights as they have profound 

knowledge and experience in some social, technical or political 

domain. When cooperating with a facilitator they provide data 

that can be imported into the FUPOL system and processed i.e. 
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by the simulators or be visualized. Furthermore they deliver 

knowledge that can be imported into the knowledge base for 

later use by the facilitator or the eCitizens. 

Being experts they support the facilitator in selecting the right 

data and approach for their specific problem, interpret results 

and assess their plausibility. 

Reviewer Reviewers are either experts or eCitizens (or both) of whom we 

expect that their skill level, knowledge and insights given a 

specific problem are higher than the average. Reviewers are 

volunteers that assess opinions and ideas and are used by the 

FUPOL system to filter ideas and separate the promising ones 

from the others (crowdsourcing). 

They use the FCP (feedback community platform) for interacting 

with the system. 

Communicator Communicators are experts in social media usage and public 

relations. They support the facilitator in interacting with the 

public and have a deep undestanding of the mechanisms of 

social and traditional media. 

eCitizen eCitizens usually use social media for expressing their interests, 

problems and opinions. This content can be collected by FUPOL 

and processed in order to construct a "big picture" for the other 

roles (passive eParticipation). Additionally FUPOL will provide 

functions for supporting active eParticipation where the eCitizen 

actively interacts with the decision maker by means of the FUPOL 

tools and social media. 

eCitizens have a vital interest in privacy and data protection. 

Note that FUPOL is not interested in the real, identifyable person 

behind the eCitizen but instead in her demographic data (age, 
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gender, ...). In order to deal with the eCitizen's privacy concerns 

several requirements were formulated (i.e. personal data is 

anonymized). 

Simulation 

Modeler 

Simulation modelers are experts that are skilled enough to 

configure and customize simulation models and simulation tools 

for a city's domain and boundary conditions. 

System 

Administrator 

System administrators have an important role in maintaining the 

FUPOL service for their local municipality. While not using the 

system to produce results they maintain the user base (creating 

user accounts, resetting passwords, ...) and support the other 

roles in using the system. 

System 

Operator 

The system operator is a central role mostly invisible to clients 

and other users. Users with this role typically perform very basic 

system administration tasks on the cloud based services (i.e. 

managing clients). 

The system operator is the most important maintenance user, as 

he's administering the FUPOL cloud service. He performs basic 

system maintenance tasks as... 

 installing new programm versions to the system or to 

components of it 

 analyzing system logs in order to solve problems and 

eliminate failures 

 operating and maintaining servers, the system, system 

components, network and network components 

 performing backups, updates, patches and config changes 

of software 

 implementing and configuring new hardware 

 creating new system administrator accounts, closing and 

deleting existing system administrator accounts 
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 collecting and maintaining system documentation 

 general troubleshooting 

 performance tuning 

 announcing planned and unplanned system outages 
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2 Architecture Constraints  
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2.1 Technical Constraints 

2.1.1 Hardware Requirements 

No requirements regarding the hardware infrastructure could be identified. 

As FUPOL will be deployed as a cloud service hardware issues should be irrelevant. 

2.1.2 Software Requirements 

2.1.2.1 Software Infrastructure 

There are no software infrastructural constraints that limit our freedom in 

architecture and design. 

However due to cost savings and development efficiency there's a strong bias on 

using open source products. 

2.1.2.2 Graphical User Interface 

FUPOL will be provided to its clients as a cloud-based web application. Thus it's 

required that user interaction with the core system, the visualization and the core 

simulators must happen using a browser. 

Note that this doesn't limit the possibility to add additional functionality to the system 

that is not web-based (i.e. a desktop GIS system, a desktop simulation software, ...). 

WP3-64 User access must be possible through a web browser 

Description: The user must be able to interact with the system using a web 

browser, independently of the underlying operating system (this 

means that no proprietary web-based extensions must be used). 

As SEMAVIS is currently provided as a Flash application we must 

accept Flash, although it somehow weakens/contradicts this 

requirement. 
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The following browsers must be supported: 

 Microsoft Internet Explorer 8 

 Firefox 10 

Originator: Rumm 

Stakeholders: user 

Fit Criterion:  all user interaction with the core system, the visualization 

and the core simulators is possible using a state-of-the-art 

standard web browser, JavaScript enabled, Flash enabled 

 the application can be used on all platforms, including the 

given browsers 

 

2.1.2.3 Reference Architectures 

As FUPOL is a research project and the product is beyond the state-of-the-art there 

are no existing reference architectures. 

However there are some other research projects funded by FP7 with functional 

overlappings (i.e. WeGov shares a large portion of social media functionalities), 

resulting in some partial similiarity in architecture and design. In order to mitigate 

architectural risks, elicitate requirements and benchmark our solution we'll take a 

deeper look at some of them. 

Furthermore parts of FUPOL follow state-of-the-art architectures, like Enterprise GIS 

systems. 

2.1.2.4 Data Structures 

The business data model is explained in D3.1 Software Requirements Specification. 

The GIS data will use the INSPIRE model. 

GIS models are used to represent real-life objects, events and processes as GIS 

objects in a database. As there are many ways to design a GIS model various de-iure 
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or de-facto standards exist. Unfortunately there's no single standard model that 

would allow us to import GIS data from all partner cities using the same mechanism. 

Thus we have to choose a GIS model that is compatible with most partner cities, 

bearing in mind that the total coverage will be below 100% and additional effort will 

be generated for extract-transform-load operations of GIS data. 

INSPIRE has been choosen by the FUPOL team as this is likely to become the 

standard model for all European GIS data. This model is pushed by the European 

Commission (our project sponsor) and we're confident that the longer this project 

takes the better the compatibility of our data will be. 

WP3-65 The GIS model must follow the INSPIRE directive 

Description: The GIS model must be designed in a way that achieves the 

highest feasible compatibility with the INSPIRE directive. 

Note that currently only Annex I is specified in detail, while Annex 

II and III are only available as drafts. However we don't expect 

fundamental changes there and so we will stick to the specs that 

are currently available. 

Originator: Rumm 

Stakeholders: domainexpert 

facilitator 

simulationmodeler 

Fit Criterion:  the GIS model is fully compatible with INSPIRE Annex I (this 

only covers the data sets that are required in FUPOL, so it's 

not necessary to implement all Annex I data) 

 the GIS model is compatible with the current draft of Annex 

II and Annex III (again, this only applies to the parts that 

are relevant to FUPOL) 

The FOAF ontology (friend of a friend) will be used to represent social media data, 

including relations between eCitizens. 

FUPOL uses several social media sites as a data source for opinions, social relations 

etc. 
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These sites share some structural similarities, although the actual implementation 

varies substantially between the sites (i.e. Twitter uses the concept of a follower to 

express social relations, while Facebook uses friends). 

In order to support cross-platform analysis, visualization and simulation the site-

specific data representations have to be abstracted. 

WP3-430 The ontology for representing social media data is FOAF 

Description: FOAF (friend of a friend) is a common and well-known ontology for 

representing social media data. It's in widespread use in 

RDF/SparQL-based systems and there are several existing 

implementations for that (i.e. JENA can handle it well). 

See http://www.foaf-project.org/original-intro for an introduction to 

FOAF. 

Originator: Nazemi 

Stakeholders: communicator 

domainexpert 

facilitator 

simulationmodeler 

Fit Criterion:  The crawled social media data is represented in RDF using 

the FOAF ontology 

 The representation is valid according to the FOAF 

specification 
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Introduction to the FOAF project (cited from their home page) 

 

What is FOAF? 

The basic idea behind FOAF is simple: the Web is all about making connections 

between things. FOAF provides some basic machinery to help us tell the Web about 

the connections between the things that matter to us. 

Thousands of people already do this on the Web by describing themselves and their 

lives on their home page. Using FOAF, you can help machines understand your home 

page, and through doing so, learn about the relationships that connect people, 

places and things described on the Web. FOAF uses W3C's RDF technology to 

integrate information from your home page with that of your friends, and the friends 

of your friends, and their friends... 

An example 

FOAF is best explained with an example. Consider a Web of inter-related home 

pages, each describing things of interest to a group of friends. Each new home page 

that appears on the Web tells the world something new, providing factoids and 

gossip that make the Web a mine of disconnected snippets of information. FOAF 

provides a way to make sense of all this. 

Here's an example, a fragment from the mostly-fictional FOAF database. First we list 

some facts, then describe how the FOAF system makes it possible to explore the 

Web learning such things. 

 Dan lives in Zetland road, Bristol, UK with Libby and Craig.  

 Dan's email address is danbri@w3.org.  

 Libby's email address is libby.miller@bris.ac.uk.  

 Craig's is craig@netgates.co.uk.  

 Dan and Libby work for an organisation called "ILRT" whose website is 

at http://ilrt.org/.  

 Craig works for "Netgates", an organisation whose website is at 

http://www.netgates.co.uk/.  

 Craig's wife Liz lives in Bristol with Kathleen.  

 Kathleen and Liz also work at "Netgates".  

 Damian lives in London.  

 Martin knows Craig, Damian, Dan and Libby quite well.  

 Martin lives in Bristol and has an email address of 

mailto:danbri@w3.org
mailto:libby.miller@bris.ac.uk
mailto:craig@netgates.co.uk
http://ilrt.org/
http://www.netgates.co.uk/
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m.l.poulter@bristol.ac.uk. (etc...)  

This kind of information is the sort of thing typically found on Web home pages. The 

extract shown here indicates how short, stylised factual sentences can be used to 

characterise a Web of relationships between people, places, organisations and 

documents. In real life, this information would be most likely be distributed across 

variou s Web pages created by the individuals listed. Very likely, their pages will link 

directly or indirectly to the home pages of countless other friends-of-friends-of-

friends. 

Goals 

We want a better way of keeping track of the scattered fragments of data currently 

represented in the Web. 

We want to be able to find documents in the Web based on their properties and 

inter-relationships; we want to be able to find information about people based on 

their publications, employment details, group membership and declared interests. We 

want to be able to share annotations, ratings, bookmarks and arbitrary useful data 

fragments using some common infrastructure. We want a Web search system that's 

more like a database and less like a lucky dip. We need it to be be distributed, 

decentralised, and content-neutral. 

FOAF, if successful, should help the Web do the sorts of things that are currently the 

proprietary offering of centralised services. 

RDF seems to offer a lot of promise in this area. While RDF is defined in terms of a 

rather abstract information model, our needs are rather practical. We want to be able 

to ask the Web sensible questions and common kinds of thing (documents, 

organisations, people) and get back sensible results. 

 "Find me today's web page recommendations made by people who work for 

Medical organisations". 

 "Find me recent publications by people I've co-authored documents with." 

 "Show me critiques of this web page, and the home pages of the author of 

that critique" 

 etc... 

All this sounds a bit ambitious (and it is), but we think we've a reasonable sense of 

how to build a linked information system with these capabilities. 
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2.1.2.5 Software Interfaces 

All existing applications that are part of FUPOL will be coupled using an enterprise 

service bus. 

Regarding the other interfaces between internal and external systems we'll use 

existing standards whenever possible. 

2.1.2.6 Technical Communications 

Communication between the modules of FUPOL is done using an enterprise service 

bus whenever feasible. 

We even accept the burden of having to develop proxies to link adjacent systems 

using standard protocols (i.e. WFS, WMS) through the ESB. 

2.1.2.7 Operating Systems and Middleware 

There are no constraints regarding operating systems and middleware. 

Again, there's a bias on using open source products. 

2.1.3 System Operations 

2.1.3.1 Batch- or Online Operations 

FUPOL is an online processing system. 

Batch-like operations are part of the system in some specific modules (i.e. the 

crawler and social media management). This is usually done when time-triggered 

processing happens. See the use cases in D3.1 Software Requirements Specification 

for details on that. 
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2.1.3.2 Availability of the Runtime Environment 

In order to support global and smooth operations the system must be available 

around the clock. On the other hand most services in FUPOL are not mission-critical. 

Even better: the data collecting can handle times of downtime as the users usually 

interact with high-availability social media systems like Twitter and Facebook. FUPOL 

will be able to catch up with their data once it's up and running again. 

Briefly said: we need 24x7, but the target KPI for availability is only at 99%. 

WP3-70 The system must be available 24x7 at 99% 

Description: The system must be available to the users 24 hours per day. 

The overall availability must not be below 99%. This means that 

the system may have an accumulated downtime of 3.65 days/year. 

Availability is defined here as the time that the system is available 

to its users without defects of class 1 (as defined by ISTQB). 

Defects of class 1 prevent the user from working with the system 

(there's no workaround available). Note that planned downtimes 

don't count up to the availability, meaning that the system must 

not be unavailable to its users for more than 3.65 unplanned days 

per year. 

The mean time to repair must not be greater than 6 hours. 

Planned downtimes can occur i.e during times of system upgrades. 

Originator: Rumm 

Stakeholders: sysop 

user 

Fit Criterion:  the system is available 24x7 with the following exceptions  

o the system may be unavailable without prior 

information for up to 3.65 days/year (unplanned 

unavailability, 99%) 

o the system may be unavailable with prior information 

for an unlimited time (planned unavailability) 

 the MTTR is below 6 hours 
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2.1.4 Programming Requirements 

2.1.4.1 Programming Languages 

In order to achieve a high level of maintainability, platform independence and 

flexibility regarding technologies and interfaces an object oriented, widely used and 

feature-complete development language/platform must be selected. Furthermore 

staff availability over the whole lifecycle of the core platform must be adressed. 

WP3-46 The core platform must be implemented using Java/J2EE 

Description: The core platform as described in this document must be 

developed using the Java language. As of February 2012 version 

7u3 is the latest release. 

Originator: Rumm 

Stakeholders: WP3 

Fit Criterion:  The core platform's modules are available as an 

implementation using the Java language 

 Note that it might be necessary to develop parts of the 

FUPOL system, even parts of the core platform, using other 

technologies/platforms. I.e. we know that SEMAVIS (the 

visualization tool) uses Flex (Adobe Flash) as the underlying 

technology. So the map display for visualizing GIS data must 

be compatible with that. 

 

2.1.4.2 Programming Guidelines 

In order to achieve comparable source code and to satisfy a minimum syntactical 

structure the source code must be formatted in a uniform way, independent of the 

developer that created it. 

The Sun/Oracle code conventions for the Java language are well documented, widely 

used and accepted, so we'll use them in FUPOL/WP3. 
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WP3-47 The source code must comply to the Sun/Oracle code 
conventions for the Java language 

Description: All Java source code must be formatted following the Sun/Oracle 

code conventions for the Java language, version April 20th, 1999. 

See 

http://www.oracle.com/technetwork/java/javase/documentation/

codeconvtoc-136057.html for details. 

Originator: Rumm 

Stakeholders: Developer 

sysop 

Fit Criterion:  The Java source code is formatted in compliance to 

http://www.oracle.com/technetwork/java/javase/documen

tation/codeconvtoc-136057.html 

Note that this can be enforced using IDE formatters or upon 

check-in. 

Sun code convention adjustments: 

Method Name checkstyle format: ^_a-za-zA-Z0-9_*$ 

Parameter Name checkstyle format: ^_a-za-zA-Z0-9_*$ 

PMD adjustments: 

Naming - Suspicious equals method name (Severity: Major) 

In order to be able to use Maven for building the core platform the source code and 

the generated binary artifacts must be structured in a way that is compatible with 

Maven. 

Maven has several advantages for FUPOL: 

 it's well understood 

 it's widely accepted and a de facto standard in the Java developer community 

 it's supported by many tools 
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WP3-48 The source tree and the binary artifacts must be structured in a 
way that is compatible with Maven 

Description: The source folders, file names, resource folders, binary folders etc. 

must be compatible with the structure that is proposed and used 

by Maven. 

src/main/java       ... Application/Library sources 

src/main/resources  ... Application/Library resources 

src/main/filters    ... Resource filter files 

src/main/assembly   ... Assembly descriptors 

src/main/config     ... Configuration files 

src/main/scripts    ... Application/Library scripts 

src/main/webapp     ... Web application sources 

src/test/java       ... Test sources 

src/test/resources  ... Test resources 

src/test/filters    ... Test resource filter files 

src/site            ... Site 

LICENSE.txt         ... Project's license 

NOTICE.txt          ... Notices and attributions required 

by libraries that the project depends on 

README.txt          ... Project's readme 

For java development the following package structure will be used: 

eu.fupol.core.accessmgmt         ... access management 

eu.fupol.core.accountmgmt        ... account management 

eu.fupol.core.clientmgmt         ... client management 

eu.fupol.core.crawler            ... the crawler 

eu.fupol.core.datamgmt           ... data management 

eu.fupol.core.knowledgemgmt      ... knowledge management 

eu.fupol.core.socialmediamgmt    ... social media 

management 

  

Additional packages will be added if necessary 
 

Originator: Rumm 

Stakeholders: Developers 

sysop 

Fit Criterion:  The source and resource folders, file names etc. are 
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compatible with Maven 

 The generated binaries and their storage location are 

compatible with Maven 

See [Mar09] for an introduction to Maven. 

2.1.4.3 Libraries, Frameworks, Components 

In order to build the system on various platforms a common and widely used build 

mechanism must be choosen. 

WP3-49 Maven must be used for building the core platform 

Description: Building the core platform (compiling, linking, generating 

resources, packaging binaries, maybe even deployment on a 

development/test platform must be done using Maven. 

Originator: Rumm 

Stakeholders: Developers 

sysop 

Fit Criterion:  Compiling, linking, resource generation are done using 

Maven 

 Packaging the binaries is done using Maven 

 optional: deployment on the development/tet platform is 

done using Maven 

 

A common and declarative mechanism for linking the software components at 

runtime must be used in order to support modularization and configuration 

management. 

It must be avoided to link components directly in the Java source code. 

Note that by using the term 'linking' in this requirement we don't mean linking in a 

compiler context. 

WP3-50 Spring must be used for linking the software components at 
runtime 
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Description: The Spring framework must be used for declaring configurations, 

linking components at runtime and maintaining the software 

structure. 

Originator: Rumm 

Stakeholders: Developers 

sysop 

Fit Criterion:  Spring is used for linking the software components 

 The software/link configuration is done in a declarative way 

in the Spring files 

The core platform will provide a web based user interface. There's a large number of 

frameworks available that support the developers in implementing display and 

interface logic, including validation. 

Such a framework usually provides the following features: 

 Separation of concerns (model-view-controller paradigm, where the view and 

the controller are supported by the web framework) 

 Widget repository 

 Support for web 2.0 features, especially deep integration of AJAX (using 

JavaScript libraries) 

 Support for client-side validation 

WP3-431 Wicket must be used for implementing the web based user 
interface 

Description: Apache Wicket is a state-of-the-art Java-based web framework. 

We've chosen it over the many other existing frameworks because 

it provides a nice separation of web design (still done using a 

normal HTML editor) and the Java-side implementation. 

Furthermore it makes the integration of JavaScript quite easy. 

Below is a summary of the Wicket project's features (cited from 

their homepage): 

 Easy (simple/consistent/obvious)  

o POJO-centric 
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o All code written in Java ala Swing 

o Minimize "conceptual surface area" 

o Avoid overuse of XML configuration files 

o Fully solve back button problem 

o Easy to create bookmarkable pages 

o Maximum type safety and compile-time problem 

diagnosis 

o Maximum diagnosis of run-time problems 

o Minimum reliance on special tools 

o Components, containers and conventions should be 

consistent 

 Reusable  

o Components written in Wicket should be fully 

reusable 

o Reusable components should be easily distributed in 

ordinary JAR files 

 Non-intrusive  

o HTML or other markup not polluted with 

programming semantics 

o Only one simple tagging construct in markup 

o Compatible with any ordinary HTML editor 

o Easy for graphics designers to recognize and avoid 

framework tagging 

o Easy to add tagging back to HTML if designers 

accidentally remove it 

 Safe  

o Code is secure by default 

o Only explicitly bookmarkable links can expose state in 

the page or URL 

o All logic in Java with maximum type safety 

o Easy to integrate with Java security 

 Efficient/scalable  

o Efficient and lightweight, but not at the expense of 

other goals 

o Clustering through sticky sessions preferred 

o Clustering via session replication is easy to 

accomplish and easy to tune by working with 

detachable models. 

 Complete  
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o The Wicket team is committed to deliver a feature 

complete, ready-to-use framework for developing 

Java web applications. The core framework was 

written and contributed by the author of this 

introduction, Jonathan Locke. The current team 

consists of a group of experienced programmers, 

some of which were active on some of the other 

frameworks stated above, and all of which have 

extensive experience building large scale Java web 

applications. We eat our own dogfood, and will thus 

work on Wicket from a framework user's perspective. 

For additional info take a look at Wicket's home page: 

http://wicket.apache.org/ 

The version in use by WP3 is Wicket 6.0. 

Originator: Rumm 

Stakeholders: Developer 

Fit Criterion:  Wicket components are used for generating HTML content 

 Wicket is used for controlling the user's workflow 

 Wicket is used for client-side validation 
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2.1.5 Methodical Requirements 

2.1.5.1 Analysis and Design Methodologies 

Analysis and requirements engineering is performed following the Volere 

requirements engineering process by Suzanne and James Robertson from The 

Atlantic Systems Guilde. 

On top of that an agile product planning process - based on Scrum with epics, 

themes and user stories - drives the development schedule and the feature 

prioritization. By using an agile methodology we'll be able to change the 

development scope frequently while retaining a high quality level at reasonable cost. 
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2.2 Organizational Constraints 

The budget distribution between the WP3 partners is fixed, which limits the 

organizational freedom to use these budgets. 

2.2.1 Organization and Structure 

2.2.1.1 Sponsor's Organizational Structure 

FUPOL is sponsered by the European Comission under the umbrella of the FP7 

framework programme. 

We do not expect any changes there, nor is it likely that changes would affect 

architecture and design of the solution. 

2.2.1.2 Project Team's Organizational Structure 
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2.2.1.3 Decision Makers 

Guillaume Bouchard is full time researcher in data mining in machine learning at 

Xerox Research Centre Europe (XRCE). He received in 2001 an Engineering degree in 

applied mathematics from Institut National de Sciences Appliquées and a Master of 

Mathematics from the Université de Rouen. He joined XRCE in 2004 after receiving a 

PhD in Applied Mathematics from Institut National de Recherche en Informatique et 

en Automatique (INRIA) and Université Joseph Fourier, where he participated to the 

European project LAVA. Since then, his work is mainly focused on the oretical 

analysis of pattern recognition algorithms and the development of statistical models 

for user profiling and causal models of failures in electronic devices. His current 

research interest focuses on artificial intelligence techniques to support content 

creation in knowledge management systems. He is also an active member of the 

PASCAL2 network of excellence since its creation. 

Egils Ginters is director of Socio-technical Systems Engineering Institute. He is Full 

time Professor of Information Technologies in the Systems Modelling Department at 

the Vidzeme University of Applied Sciences. Graduated with excellence from Riga 

Technical University Department of Automation and Telemechanics in 1984, he got 

Dr.Sc.Ing. in 1996. He is a member of the Institute of Electrical and Electronics 

Engineers (IEEE), European Social Simulation Association (ESSA) and Latvian 

Simulation Society. He participated and coordinated some EC funded research and 

academic projects: His main field of interests are: systems simulation and logistics 

information systems. 

Kawa Nazemi graduated in Media and Computer Science at the University of 

Applied Sciences Giessen-Friedberg in 2006. Henceforth he worked as researcher at 

the Fraunhofer IGD and was involved in several national and European projects, 

where he developed user-centered systems for knowledge representations. In 2007 

he overtake the leadership and management of the THESEUS project Innovative User 

Interfaces and Visualizations, where he established a research group focused on 

semantics visualization. Since 2011 he leads the research group Semantics 
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Visualization and is the deputy head of the associated department. His research 

interests are focused on technologies and concepts for user-, context-, and content-

adaptive knowledge representation and intelligent visualizations. 

Nikolaus Rumm is the FUPOL Chief IT-architect with more than 15 years of 

practical experience. He graduated at the Technical University in Vienna. He has a 

broad knowledge of state-of-the-art software technologies such as JAVA, Microsoft, 

Struts, Hibernate, SWING, CORBA,  Oracle 9i/Windows, XML, DB2/Linux, IBM 

Websphere, WSAD, Webservices, Eclipse. On top of his academic background he 

holds various certifications namely IPMA Certified Project Manager, Sun Certified 

Java Architect, Sun Certified Java Programmer, ITIL v3 Foundation, IREB Certified 

Requirements Engineer, ISTQB Certified Tester, Certified Scrum Master and others. 

2.2.1.4 Existing Partnerships and Co-Operations 

RIKS, the Metronamica vendor has agreed to cooperate with FUPOL on a generic 

level. During the project's development time we may use Metronaimca free of 

charge. This provides us a off-the-shelf simulation software for land use. 

Additionally the WeGov project (another FP7-funded research project) has been 

identified as one with a high level of overlapping functionality regarding the social 

media part. If possible we'll try to reuse existing components from there. 

2.2.1.5 Internal Development or Outsourcing 

The core platform will be developed by several companies that are partners in WP3. 

Depending on the project phase and the available partner budget experts, 

developers, testers, designers and requirements engineers will be integrated into the 

WP3 team. Note that we don't distinguish between employees and freelancers. A 

person is called a member of company X if that person is working for FUPOL under a 

contract with company X no matter of the contract's nature. 
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Cellent AG (AT) is the Austrian subsidiary of a large scale IT corporation with its 

headquarters in Germany. Cellent AG is fully owned by the Landesbank Baden 

Würthemberg, which is a legally independent institution under public law with partly 

public (State of Baden-Wuerttemberg, City of Stuttgart,  Landes-beteiligungen BW..) 

and partly private ownership (Savings bank Association of Baden-Wuerttemberg 

SVBW. With total assets of around EUR 417 billion (as of 30 June 2010) and some 

13,000 employees in the Group, it is one of Germany’s largest banks. 

Cellent AG was founded in Germany by merging four IT-companies in 2002. It 

operates offices and subsidiaries at ten locations in Germany, Austria and in 

Switzerland with around 650 employees. In 2009 the total revenue amounted to € 70 

million Euro annual sales. 

Cellent AG has an industry-leading innovation, research and development policy 

aiming at developing IT-solutions, which will shape the world of tomorrow. Following 

an initiative of the "Institute for the Future" Cellent AG and Bley and Schwarzmann  

AG formed a think-tank to was formed with the participation of the Cellent AG. It 

published a forward-looking magazine called "Der Vordenker" ("Thinking ahead"). 

The magazine analyzes future technological and economic trends, innovations and 

puts forward unconventional ideas and perspectives to solve our challenges of 

tomorrow. 

The Qualysoft Group is a multinational provider of IT Solutions and Project 

Management expertise, with important references in the public sector. Since its 

foundation in 1999 it has been helping its customers to become more efficient and 

competitive. The Qualysoft Group has affiliated companies in Austria, Hungary, 

Germany, Romania, Serbia, Slovakia and Ukraine. The number of employees has 

been rising continuously, at the present moment there are more than 250 experts 

available. For its consulting activities Qualysoft can rely on a large network of high 

ranking experts and specialists within Austria and all over Europe and can therefore 

provide sub¬stantial expertise and know-how in the various areas of its work. 
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InterFusion Services Ltd is an innovative R&D SME based in Cyprus comprising 

three core Departments: 1. ICT & Media Department, 2. Socio-Humanities & Political 

Studies Department, and 3. The Environmental Policy Department. InterFusion 

employs experts in the above departments with vast experience in the management 

and coordination of research funded projects in both national and European level 

projects. All three departments support a dynamic intellectual team of members that 

focus on actively contributing and exploring links between the most important core 

areas related to the wide range of Socio Humanities and in horizontal ICT fields like 

e-learning, e-government and e-inclusion, while keeping in tune with the regional, 

national and international developments. 

2.2.1.6 Development of a Product or for Internal Use 

The core plarform is part of the FUPOL system which by itself is a new product that 

originates in the FUPOL project, a EU funded research programme. The FUPOL 

system is a new product advancing the state of the art. 

The nature of a FP7 research project is that the main focus is on scientific advance 

and not on developing a marketable product (the idea behind is that exploitation will 

be done later on by some commercial companies). However our city partners expect 

to get something that delivers some real value to them. 

2.2.2 Resources 

2.2.2.1 Fixed Price or Time/Effort 

The budget for WP3 is fixed. 

The distribution of that budget over the variuos contributors to WP3 is fixed, too. 

2.2.2.2 Schedule 

The delivery dates for WP3 are fixed. 
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The project's top level schedule is as follows and has been granted by the project 

sponsor: 

 

2.2.2.3 Schedule vs. Functionality 

As the delivery date is fixed all functionality developed must be available by that 

time. So the delivery date wins over added functionality. 

2.2.2.4 Release Schedule 

The release schedule drives the dates of the official deliverables. 

The delivery date of the software (i.e. the core platform) is driven by ... 

 D3.4 Intermediate version 

 D3.5 Prototype core platform 

 D3.7 Intermediate version 

 D3.8 Advanced prototype core platform 

 D3.11 Final core platform 
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2.2.2.5 Project's Budget 

WP3 can use the following resources: 

Participant PM Remarks 

cellent AG 51.00 Development 

Zagreb 0.00   

Yantai - China 3.00 Business requirements, installation 

support 

ZIH 6.00 Business requirements, installation 

support 

CDP 3.00 Business requirements, installation 

support 

BMBC 3.00 Business requirements, installation 

support 

Active Solution 

Ingenieurbüro 

24.00 Development 

Interfusion 12.00 Development 

Pegeia 3.00 Business requirements, installation 

support 

Qualysoft 39.00 Development 

PIN SCRL 8.00 Business requirements, installation 

support 

TOTAL 152.00   

Time and budget tolerance is 0%, meaning that all delivery dates and the budgets 

must not be exceeded. 

2.2.2.6 Budget for Technical Resources 

Budget for development tools (wiki, issue tracker, ...) will be taken from the project's 

general budget. However restrictions apply to the usage of our funds. Mr. 

Sonntagbauer Peter is in charge of deciding about any procurements. 

For supporting the product development a server infrastructure has been purchased 

that is used by all work packages. 
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2.2.2.7 2.2.2.7. Team 

The WP3 core development team is formed by the following people: 

Team Member Role Relevant Skills 

 Jessner Anton 

Team Member  Developer 

 Scrum master *) 

 Kagitcioglu Hakan 

Team Member  Developer 

 GIS expert 

 Test automation 

 Kamenicky Alexander 

Team Member  Test manager 

 Tester 

 Requirements engineer 

 Mairhofer Peter 

Team Member  Designer 

 Developer 

 Rumm Nikolaus 

WP Manager  Architect 

 Requirements engineer 

*) Note that having the Scrum Master as part of the team is an anti-pattern but for 

budget constraints we had to do it this way. Until now this works without imposing 

major problems. 

 

  

https://atlas.cellent.at/confluence/display/~ajessner
https://atlas.cellent.at/confluence/display/~hkagitcioglu
https://atlas.cellent.at/confluence/display/~akamenicky
https://atlas.cellent.at/confluence/display/~pmairhofer
https://atlas.cellent.at/confluence/display/~nrumm
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2.2.3 Organizational Standards 

2.2.3.1 Development Process 

SCRUM is used as the development process. Due to organizational constraints and 

the nature of this project several adoptions have to be applied: 

 Sonntagbauer Peter is the master product owner, although he's programme 

director and the other WP's are generally not using SCRUM for development 

 Rumm Nikolaus is the product owner of WP3, although he's part of the team 

(mainly in requirements engineering) and the WP's manager. This is a clear 

anti-pattern, but we'll give it a try 

 We have to write a software requirements specification (D3.1 Software 

Requirements Specification), but this document is seen as an artifact that 

grows with the system and not as a fat book that is written preliminary 

(waterfall approach) 

The team's velocity has to be tracked based on story points/sprint. Currently the 

velocity developed as shown in the following diagram: 
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Note the typical ramp-up of productivity (each sprint has a duration of 2 weeks) and 

the convergence between planned and achieved functionality. 

2.2.3.2 Quality Standards 

There are several test processes and test methods available in the industry. ISTQB is 

one of the de-facto-standards. 

ISTQB defines a method, processes and artifacts, recommends tools, structures and 

standards. Using ISTQB makes it easier for us to integrate test staff into the team, as 

there are ISTQB certified test managers, test engineers, testers etc. available on the 

labour market. 

Note that as our development process is based on SCRUM the fundamental test 

process that ISTQB is based on (V-model) can't be applied. Therefore we'll adopt 

slightly: 

 we put a strong focus on test automation 

 regression tests must be automated 

 continuous integration forces frequent regression test execution 

WP3-61 The test process and the test methodology must be based on 
ISTQB recommendations 

Description: The test process and the test methodology must be based on 

ISTQB recommendations, meaning that the level of compatibility 

between the FUPOL way and ISTQB must be high. Deviations from 

ISTQB are possible, but should be choosen with care. 

Originator: Rumm 

Stakeholders: developers 

Fit Criterion: 1. The test artifacts are based on ISTQB recommendations 

2. The test organization (roles) is based on ISTQB 

recommendations 

3. The test wording is based on ISTQB recommendations 

There are no specific quality requirements for the product. 
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2.2.3.3 Development Tools 

The following toolsuite is used to develop WP3. Note that parts of it are relevant to 

the other work packages, too. 

Tool Product Usage Remarks 

Issue 

tracking 

system 

Atlassian 

JIRA 

 management/tracking 

of issues (defects) 

 task management 

 requirements 

management (use 

cases, atomic 

requirements) 

We developed 

custom types for 

atomic requirements 

and use cases, based 

on snowcards as 

proposed by 

IREB/Volere. 

Furthermore JIRA is 

used for agile 

planning 

(GreenHopper 

Plugin). 

Test 

management 

system 

Tarantula  test management 

 test result 

management 

Integrated with JIRA 

(used for managing 

the requirements) 

Collaboration 

system (wiki) 

Atlassian 

Confluence 

 project communication 

 requirements 

elicitation & 

documentation 

 technical 

documentation (pre-

official stages) 

 glossary 

We developed 

several templates for 

the wiki including a 

wiki representation of 

the Volere template. 

Every work package 

has its homepage in 

the wiki. 

Continuous 

integration 

server 

Jenkins   building of deployables 

 automated regression 

testing 

 generating test 

coverage metrics 

 performing continuous 
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integration 

Configuration 

management 

system 

Maven  management of the 

generated deployables 

  

Document 

management 

system 

Microsoft 

Sharepoint 

 document 

management 

 document versioning 

Sharepoint holds the 

'official' 

documentation 

(some of it is 

generated as PDFs 

from pages in the 

wiki) 

Groupware 

system 

Microsoft 

Exchange 

 email (including 

mailing lists) 

 adress book 

 calendar 
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2.2.3.3.1 Development and Staging Servers 
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2.2.3.3.2 Integrated Development Environment 

There are no specific requirements for the IDE, but most team members will use 

Eclipse. 

  



   

 

 

 
 

Deliverable D3.2          61 

2.2.3.3.3 Deployment Stages 
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Deployment Stage Tasks Primary Actors 

Developer's 

workstation 

 Coding 

 Building (manually) 

 Debugging 

 Unit testing (manually) 

 Unit integration testing 

(manually) 

 Developer 

Continuous 

integration 

stage 

 Building (automatically) 

 Unit Testing (automatically) 

 Unit integration testing 

(automatically) 

 Automated system regression 

testing (as much as feasible) 

 Developer 

 Test Manager 

 Test Engineer 

 Tester 

Test stage  System testing  Test Manager 

 Tester 

Integration test 

stage 

 System integration (modules 

from WP3+WP4+WP5+WP6) 

 Test Manager 

 Tester 

Demo stage  User feedback collection 

 Dissemination support 

 User 

 Product Owner 

Production stage  Providing the FUPOL service  User 

 System 

Operator 

The primary development tasks (coding, unit testing, unit integration testing) are 

performed locally on the developers' machines. 

2.2.3.4 Configuration and Version Management 

In order to maintain historic information on source code changes and to be able to 

create/merge branches a state-of-the-art source code versioning tool must be used. 

The tool must be compatible with all text-based source files independent of the 

underlying programming language.  
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Originally GIT was choosen as it provides better support for branching/merging than 

Subversion (SVN) although SVN has a broader user base. Additionally GIT has 

advantages in a distributed development organization like the one we have in FUPOL. 

Due to operational restrictions we have to fall back to Subversion. 

WP3-59 Subversion must be used for source code versioning 

Description: The system must use Subversion for storing, versioning and 

branching of all source files. 

The source code repository will be structured in the following way. 

Note that we'll have all FUPOL related code in one single SVN 

repository ("fupol"): 

fupol/fupol-core 

                 /trunk 

                 /branches 

                 /tags 

fupol/fupol-simulator 

                 /trunk 

                 /branches 

                 /tags 

fupol/fupol-visualization 

                 /trunk 

                 /branches 

                 /tags 

fupol/fupol-ideamanagement 

                 /trunk 

                 /branches 

                 /tags 

  

trunk    ... main development body 

branches ... branched development body. Likely to be merged 

back into the trunk later. 

tags     ... tagged versions of a trunk or branch snapshot 
 

Originator: Rumm 

Stakeholders: sysop 

Fit Criterion: 1. all source files are stored in Subversion 
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2. all test files are stored in Subversion 

3. the application including all deliverables can be built by 

using files from the Subversion repository only 

2.2.3.5 Test Tools and Processes 

Unit and unit integration tests are the bottom layers of the ISTQB test stack. In order 

to create an automated regression test suite that is essential to an agile development 

process like SCRUM we need a commong testing framework that supports the 

lifecycle of tests, inducing test data, cleaning up the test candidate, writing test 

drivers, test stubs etc. 

JUnit is the de-facto standard for that purpose in Java environments. 

Note that we might use add-ons to JUnit (like HttpUnit, JUnitPerf) for special 

purposes. 

Note further that we might use JUnit for test automation on higher levels, too (like 

system test automation). 

WP3-60 JUnit must be used for unit/unit integration tests 

Description: WP3 needs a test automation framework for lower level tests (unit 

test, unit integration test). JUnit has been choosen as an 

appropriate tool. 

Originator: Rumm 

Stakeholders: developers 

sysop 

Fit Criterion: 1. Unit tests are implemented based on the JUnit framework 

2. Unit integration tests are implemented based on the JUnit 

framework 

3. Regression test suites for unit/unit integration tests are 

based on JUnit 

There are several test processes and test methods available in the industry. ISTQB is 

one of the de-facto-standards. 
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ISTQB defines a method, processes and artifacts, recommends tools, structures and 

standards. Using ISTQB makes it easier for us to integrate test staff into the team, as 

there are ISTQB certified test managers, test engineers, testers etc. available on the 

labour market. 

Note that as our development process is based on SCRUM the fundamental test 

process that ISTQB is based on (V-model) can't be applied. Therefore we'll adopt 

slightly: 

 we put a strong focus on test automation 

 regression tests must be automated 

 continuous integration forces frequent regression test execution 

WP3-61 The test process and the test methodology must be based on 
ISTQB recommendations 

Description: The test process and the test methodology must be based on 

ISTQB recommendations, meaning that the level of compatibility 

between the FUPOL way and ISTQB must be high. Deviations from 

ISTQB are possible, but should be choosen with care. 

Originator: Rumm 

Stakeholders: developers 

Fit Criterion: 1. The test artifacts are based on ISTQB recommendations 

2. The test organization (roles) is based on ISTQB 

recommendations 

3. The test wording is based on ISTQB recommendations 

In order to assess the quality of tests (especially automated regression tests) and to 

realize trends in the test quality tools must be used that generate some test quality 

metrics. 

One of these metrics is the test coverage, measuring the proportion of product code 

that is touched by one or all tests. 
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The test manager will use this figure to get a feeling for the current quality of the 

regression tests. By observing developments of this metric he can see trends in test 

quality that finally provide input for anticipating the current product quality level. 

WP3-63 The test coverage must be measured, historized and interpreted 

Description: The test coverage must be measured using tools like Cobertura. 

It's important that the rulesets are not changed unintentionally. 

Usually this is the task of the test manager. 

Originator: Rumm 

Stakeholders: developers 

tester 

testmanager 

Fit Criterion: 1. a test coverage metrics tool is used to measure the code 

coverage of the regression test suite 

2. the test coverage is measured at least once per day (daily 

build) 

3. the generated reports are historized and statistics regarding 

the development of the test coverage metric are generated 

In order to track issues (bugs, errors, ...) a tool is required. FUPOL uses Atlassian 

JIRA for that purpose. 

A defect tracking tool is a database application that is used to create, edit, assign, 

resolve and close defects. The main purpose is to enforce a defined defect workflow 

and to standardize communication between the qa team and the developers. 

Atlassian JIRA is a very common commercial tool that integrates well with the wiki 

(Atlassian Confluence). As we use JIRA for other purposes (task management, 

requirements management, ...) it's obvious that this is a good choice. 
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WP3-81 JIRA must be used as a the defect tracking tool 

Description: The WP3 team will use Atlassian JIRA as the tool for defect 

tracking. 

Originator: Rumm 

Stakeholders: developers 

testers 

Fit Criterion:  JIRA is available for every team member 

 Defects follow a defined workflow 

 Everyone is allowed to create defects 

 By default defects are assigned to the module's lead 

developer 

 Developers must not be able to close defects. Only members 

of the QA team are allowed to do that. 

In order to manage the test cases, their relation to the requirements and the test 

results a tool is required. 

The tool provides an overview of the requirements (from JIRA) and their test 

coverage. Thus it should be possible to identify requirements that are not tested to 

the required extent. 

From the project's homepage: 

 Tarantula is modern tool for managing software testing in agile software 

projects. 

 Tarantula is free, licensed as open source software under GNU GPLv3. 

 Tarantula aims to be the best open source test management tool, especially 

in: 

o Agile Testing 

o Testing management 

o Reporting 

o Usability 
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The main features (cited from the project's homepage): 

 Case, execution, requirements etc. management 

 Tags and SmartTags for efficient agile testing 

 Realtime dashboard views and reporting 

 Case version history 

 Traceability from requirements to defects 

 Jira,Bugzilla and Doors integration 

WP3-188 Tarantula must be used as the test management tool 

Description: Tarantula is an open source test management tool that is optimized 

for agile development. 

Originator: Rumm 

Stakeholders: tester 

testmanager 

Fit Criterion: 1. Tarantula is used for managing the test cases on level 

system test and above 

2. Tarantula is used for managing the test runs and for 

registering their test results on level system test and above 

3. Tarantula provides an overview of the requirements and 

their coverage by tests (again on level system test and 

above) 

In order to be able to perform regression tests as often as possible and to get 

immediate feedback (test harness) test automation is required. This is done on 

several levels. 
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On the top level Selenium must be used to automate the tests. 

WP3-281 Selenium must be used for GUI based test automation 

Description: Selenium is a sophisticated test automation tool/framework that is 

well suited for automizing black box tests that access the system 

using the web based graphical user interface (GUI). 

The tool works as a batch script interpreter that simulates a user's 

system interaction using a mouse/keyboard (accessing html 

elements using their id) while at the same time comparing the 

system's output with the desired results. 

Originator: akamenicky 

Stakeholders: Developers 

testers 

Fit Criterion: 1. Selenium is used for automating the system test cases 

(black box tests using the GUI for accessing the system) 

2. The Selenium tests are integrated into the continuous 

integration process 

3. The coverage of the Selenium tests is measured and effects 

the overall test coverage that is historized and visualized 

 

2.2.3.6 Acceptance and Release Processes 

Review Meetings 

The development schedule will be driven by equal-sized sprints with a length of 2 

weeks. At the end of each sprint the WP3-team delivers the new functionality to the 

product owner (review meeting) who gives feedback and an informal 

acceptance/refusal of the functionality. 

Sprint-releases are being deployed to the test platform. 
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Releases to the demontration platform 

Every month (=after 2 sprints) the current product will be deployed on the demo 

platform and thus be made available to all FUPOL teams including the city partners 

for providing feedback. 

Official releases 

Official releases are scheduled in accordance to the official delivery plan. See the 

project's schedule for further details. 

Please note that only the official releases undergo a formal acceptance process. This 

process is outlined in the DOW and in the official project documentation. 

The final release will be deployed in the cloud. 

 

2.2.3.7 Service Level Agreements 

There are no preliminary service level agreements available. However these will be 

part of the contract with our clients/customers once the system goes into production 

mode. 

As this is a research project that only covers the pilot stage we don't plan to develop 

service level agreements inside the project's scope. 
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2.2.4 Legal Factors 

2.2.4.1 Liability 

No requirements were identified. 

2.2.4.2 Data Privacy and Security 

Privacy is a major issue in all systems that process personal data, even more in all 

domains related to policy making. 

Restrictions originate from... 

 data protection laws 

 cultural and political expectations 

In order to build up trust and to achieve a high degree of acceptance the FUPOL 

platform must meet these expectations. 

In deliverable D2.1 "FUPOL Guidelines on Policy for Cities and Municipalities" a 

chapter about legal and ethical issues has been included (4.3 "Legal Ethical Issues 

and Privacy"). This chapter describes the relevant EU directives and their 

implications.  
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WP3-80 The eCitizen's data must be anonymized 

Description: The main requirement in the FUPOL context is the generation of 

anonymous data for further analysis. Data concerning the individual 

person (name..) needs to be removed before the data are stored in 

the FUPOL database for analysis. Only statistical data (age, sex, 

location) should be kept.  

The direct dialogue is excluded from the above mentioned rule. 

This means, if an e-citizens posts something, which requires a reply 

from the city administration the individual data of the e-citizens 

need to be kept for reference purpose. 

Originator: Peter Sonntagbauer 

Stakeholders: user 

Fit Criterion: All persisted personal data is anonymized, meaning that... 

 the username is not stored 

 the person's real name is not stored 

 the person's profile picture is not stored 

 instead of the username a one-way-hash is stored so that 

it's possible to link forward (i.e. Facebook -> FUPOL), but 

not backwards (i.e. FUPOL -> Facebook). This allows FUPOL 

to unambiguously distinguish between users without 

breaking privacy. 

Note that this only applies to the eCitizen. 

 

2.2.4.3 Auditing 

FUPOL provides a journaling functionality that can be used to support auditing as 

defined in use case WP3.45: 

2.2.4.3.1 Use Case WP3-45: Read system log-/trace-file 

The system operator's duty is to maintain a reliable and secure FUPOL Core Platform. 

As the system will be running in a cloud the system operator won't be able to 
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physically interact with it so all operational actions must be done remotely. In order 

to enable the sysop to take decisions logging/journaling facilities have to be 

available. 

There are two ways of documenting the system's status during runtime: logging and 

tracing. In both cases the application is extended with function or method calls that 

write state information, but there is a difference in their usage: 

 Logging can cover business or technical aspects or any combination of both. 

 Business logs are normally prepared for end users, administrators or 

operators. They contain information on the business processes that are 

executed by the application. This kind of logging may also be related to 

auditing. 

 Technical logs contain information for operators or developers. These are used 

for error detection and system optimization. 

 Tracing is intended to provide debugging information for developers or 

support personnel. It is primarily used for error detection and analysis. 

(Source: Volere template for requirements engineering, Suzanne and James 

Robertson) 

WP3-45 Read system log-/trace-file 

Description: In order to find the cause of an error, the sysadmin opens a 

shell and analyses the trace-/log-file. 

Originator: Rumm 

Stakeholders: sysop 

Scope: Operational Support 

Actors: sysop 

Trigger Type: Event triggered 

Trigger: The system operator wants to read the system log, i.e. to 

retrace erroneous behaviour 

Inputs: Varying: 

 none (routine checks) 

 in some cases the sysop might be aware of the 
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timestamp when the erroneous system behaviour was 

observed for the first time 

 in some cases the sysop might know some text to 

search in the log (i.e. an error message, an error code) 

Preconditions:  The sysop has file access over the network to the server 

that hosts the system log and can access the file using 

low level tools (i.e. tail) 

Main Success 

Scenario: 

1. The sysop opens a shell or any other file viewing tool 

2. The sysop scrolls through the lines of the tracefile/logfile 

or searches for a timestamp or string 

Alternative 

Scenarios: 

 System log/trace reading might be automated by using 

some system monitoring/alerting tool i.e. to detect error 

messages, stack traces etc. 

Success End 

Condition: 

 The sysop is able to read the system log/trace 

Failed End 

Condition: 

 The file is not accessible 

 

2.2.4.4 Aspects of International Law 

No requirements were identified. 
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2.3 Conventions 

In order to identify releases in a unique way they have to be given a unique release 

id. 

WP3-232 Releases must be versioned following a triplet-style including build-
numbers 

Description: The requirements regarding version naming are: 

 A released version must be uniquely identifiable. There's a 

release every two sprints. 

 A test candidate must be uniquely identifyable. There are 

several test candidates per sprint. 

 The versioning scheme must be hierarchical, taking into 

account the different impact of major, minor and bugfix 

releases. 

Originator: nrumm 

Stakeholders: developers 

Fit Criterion: The version name must conform to the following pattern: 

[major].[minor].[bugfix]#build 

  

where... 

* major  .. major release number 

* minor  .. minor release number 

* bugfix .. bugfix release number 

* build  .. build number 

The major release number is incremented if there's a new major 

version. A major version is a significant improvement over an 

existing release. 

The minor release number is incremented if there are new features 

without a substantial change in functionality. 

The bugfix release number is incremented if there are no functional 

enhancements, but fixed defects. 

The build number is an auto-incremented integer. 

All numbers downstram - except for the build number - are set to 0 
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if the upstream version number changes. 

For example: 

1. 0.0.0#0 (initial build) 

2. 0.1.0#3 (first functional release; build 3) 

3. 0.14.2#35 (2nd bugfix release of the 14th functional 

enhancement; build 35) 

4. 1.0.1#543 (1st bugfix release of the version 1.0.0; build 

543) 
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3 System Scope and Context 
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3.1 Business Context 

For a complete description of the FUPOL core platform's business context, including a 

representative business event list, read D3.1. 

The following diagram illustrates the business context of the FUPOL core platform. 

Note that this is not the context diagram of the FUPOL system, but just the part of it 

covering the important aspects of the FUPOL core platform. 
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The Business Context shows other systems and units which are connected to the 

FUPOL core platform. In the following the interaction between the FUPOL-system 

and the surrounding systems is described. 

External System Connection to FUPOL 

Decision Maker The decision maker is one of the most important 

stakeholders. He is the one that is responsible for the policy 

and uses FUPOL to integrate the eCitizen into the policy 
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making process. 

Facilitator The facilititator uses FUPOL for every-day-business. He 

accesses the FUPOL core platform with a web-client and 

executes campaigns initiated by the decision maker. 

Facilitators are power-users. 

Statistical 

Institutions 

Statistical institutions are collecting and processing statistical 

data (i.e. population per region). Examples are eurostat and 

the municipality's local agencies. 

Institutions 

providing GIS 

data 

GIS-Data-Providers deliver spatial data (i.e. maps, thematic 

map layers, ...). This data will be used for visualization, 

simulation and for georeferencing statistical data. 

Geo-Data 

Infrastructure 

INSPIRE delivers a framework, structure and schemes for 

GIS-Data collection and processing. While not being a physical 

system we added it to the diagram to illustrate the influences 

of this standard on the GIS data and on the FUPOL core 

platform's architecture. 

Web 2.0 

Community / 

Social Media 

The web 2.0/3.0 community of eCitizens and citizen 

organizations is a group of (possibly organized) citizens that 

will be integrated into the policy making process either by 

active eParticipation (the eCitizen provides opinions upon 

request by the policy maker) or by passive eParticipation (the 

eCitizen provides opinions withour an explicit trigger from the 

policy maker). 

The community of eCitizens uses various social media sites for 

expressing their opinions (i.e. Facebook, Twitter, Blogs, ...). 

Furthermore there's the feedback community platform (FCP, 

part of the FUPOL system, WP6) that is used by the reviewers 

for assessing ideas. 

Using Web2.0-technology and its tools e-citizens have the 

possibilty to take part in governmental processes; for example 

they can participate in online-polls. If available e-citizens can 

also use city-websites to leave messages, as well as they can 

leave their opinion in blogs. Social Media in this context can 

also be used for idea management. 

Simulator 

Provider 

A simulator provider offers a toolset for simulation purposes. 

This includes the simulation software and the simulation 

models. Some of them will be developed as part of the FUPOL 
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project (WP2/WP4) while others will be off-the-shelf software 

from 3rd parties. Note that building those models and 

configuring them for a municipality's specific situation is a 

very complex task that is performed by the simulation 

modeler. 

Visualization Visualization tools are used by the facilitator and by the 

domain expert to get insights on FUPOL's data. FUPOL will 

use SEMAVIS, developed by Fraunhofer IGD (WP5). 

Summarization Summarization tools (topic analysis, summary extraction, 

sentiment analysis, user feature extraction) use sophisticated 

algorithms to extract various aspects from the social media 

data the the FUPOL core platform collects from social media 

sites and the web 2.0/3.0 community. 

WP3 will act as a middleware, connecting the modules from WP2/WP4, WP5 and 

WP6 to form a common service to the user. 
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3.2 Technical- or Infrastructure Context 

FUPOL is a distributed system and a such uses several other (internal) modules for 

delegating specific tasks to them. The following diagram shows the main components 

of the FUPOL system as seen by the core platform: 

 

The following table summarizes the data flows between the FUPOL modules and the 

requirements regarding data representation and communication: 

 Data 
Flow 

1) 

Content Data 
Representation 

Communication 
Protocol 

Remarks 

Visualization (SEMAVIS) 

 out Social media data: 

 demographic data 

 social relations 

 postings/tweets 

 topics 

RDF SparQL The interface will provide the 

whole social media data in 

RDF triples. It's up to the 

visualization module to select 

the appropriate data for 

visualization. 
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 sentiment 

out Geographical data: 

 map layers as 

vector/raster data 

 georeferenced 

statistical data 

Map features 

Statistical data 

as attributes 

on map 

features 

(vector data) 

or as grid cells 

(raster data) 

WFS (vector 

data) 

WMS (raster 

data) 

Most statistical data can be 

georeferenced (i.e. linked to a 

NUTS region). In the case of 

vector data the statistical data 

will be added as properties to 

the map features (shapes). In 

the case of raster data the 

statistical data is the cell's 

value. 

Note that there are other 

means of accessing statistical 

data, too. 

out Statistical data 

 Eurostat data 

 other data 

XML (SDMX) Some web 

service 

The best combination of 

communication protocol and 

data representation language 

has not been decided on yet 

as this will be influenced by 

the technical features of the 

simulation platform. 

For now the requirement is 

that it must not be a 

proprietary solution, but some 

standard protocol. 

Summarization 

 out Social media data: 

 demographic data 

 social relations 

 postings/tweets 

 topics 

 sentiment 

RDF SparQL The interface will provide the 

whole social media data in 

RDF triples. It's up to the 

summarization module to 

select the appropriate data for 

visualization. 

in Social media data: 

 demographic data 

 topics 

 sentiment 

 RDF SparQL 

Construct 

The Summarization tool will 

enhance the crawled social 

media data (i.e. add sentiment 

to postings, extract topics from 

a set of postings, extract 

demographic data from an 

anonymized user profile. 

Simulator 

 out Geographical data: 

 map layers as 

Map features 

Statistical data 

WFS (vector 

data) 

Most statistical data can be 

georeferenced (i.e. linked to a 

NUTS region). In the case of 
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vector/raster data 

 georeferenced 

statistical data 

as attributes 

on map 

features 

(vector data) 

or as grid cells 

(raster data) 

WMS (raster 

data) 

vector data the statistical data 

will be added as properties to 

the map features (shapes). In 

the case of raster data the 

statistical data is the cell's 

value. 

Note that there are other 

means of accessing statistical 

data, too. 

  out Statistical data 

 Eurostat data 

 other data 

XML (SDMX) Some web 

service 

The best combination of 

communication protocol and 

data representation language 

has not been decided on yet 

as this will be influenced by 

the technical features of the 

simulation platform. 

For now the requirement is 

that it must not be a 

proprietary solution, but some 

standard protocol. 

  in Geographical data: 

 map layers as 

vector/raster data 

representing a 

snapshot of the 

simulation result 

 georeferenced 

statistical data 

Map features 

Statistical data 

as attributes 

on map 

features 

(vector data) 

or as grid cells 

(raster data) 

WFS-T (vector 

data) 

WMS (raster 

data) 

The simulator will generate 

huge amounts of data. Most of 

this is of no interest to the 

casual user and will thus stay 

within the simulation tool. 

However the core platform will 

take over simulation results 

that can be used for 

visualization. In most cases 

this will be map layers or 

vectors of map layers 

containing the simulation 

object's anticipated state at a 

given point of time (usually in 

the future). 

For example consider a land 

use simulation: 

 The input will be the 

city map and a map 

layer with land 

coverage data 

 The output will be a 
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sequence (vector) of 

five map layers (one 

for 2012, one for 

2013, ...) 

 The core platform can 

now visualize the 

simulation result on a 

map 

1) as seen from the core platform (out = data is flowing from the core platform to 

the neighbor system) 
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4 Solution Ideas and Strategy 
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4.1 Architectural Strategy 

The architecture will follow a service oriented approach. 

The reasons for this are: 

 the core platform must form a homogenous product from building blocks that 

are implemented in various technologies (Java, Flex, Python, C++, ...) 

 as FUPOL is a research project and change will happen frequently we must go 

for a high level in architectural flexibility, so tight coupling isn't a good idea 

here 

 the requirement of multi-client support (WP3-33) induces strict security 

requirements that are easier to enforce if there's some central communication 

middleware 

 we must be able to add/remove building blocks with relative ease 
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4.2 Coupling 

Coupling between the various system building blocks will be performed using an 

enterprise service bus. 

The reasons for this have already been mentioned in the previous chapter. 



   

 

 

 
 

Deliverable D3.2          89 

5 Building Block View 
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5.1 Level 1 

The actual architecture will be based on an enterprise service bus (ESB). Note that 

most connections between the modules will be (logically) point-to-point, but 

technically all communication will be done through the ESB. 

 

5.1.1.1 Social Media 

Purpose / 
Responsibility 

The term social media refers to the use of web-based and mobile 
technologies to turn communication into an interactive dialogue. 

FUPOL uses social media for collecting content that will be processed 
by the other FUPOL services. 

Interface(s) Social media sites are connected to FUPOL using site-specific adapters. 
These adapters work as proxies between the service oriented view of 
FUPOL (connecting to the ESB) and the social media APIs. 

In case that the social media site doesn't provide an API other 
mechanisms have to be applied for interfacing with it. See D3.1 
Software Requirements Specification for details on that. 

Implemented 
requirements 

n/a 

Variability Social media sites usually follow in one of the following categories: 

 structured social media 
 semi-structured social media 
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 unstructered social media 

(see D3.1 Software Requirements Specification for details and 
explanations on these categories) 

Depending on the site's class different solutions for accessing their 
content must be applied (social media API, generic crawler, ...). 

The social media sites are external to FUPOL, but the connectors are 
within the scope of WP3 - Open Core Platform and Web 2.0/3.0 
Integration. 

Performance 
attributes 

none 

Repository / files n/a 

Experts  Mondragon Arturo 
 Rumm Nikolaus 

Open issues none 

 

5.1.1.2 Feedback Community Platform (FCP) 

Purpose / 
Responsibility 

A Feedback Community Platform (FCP) is a centralization and 
distribution point, where collected citizen expressions are published 
and enriched by eCitizens. For eGovernance it's is an analytics tool but 
also a channel for communication. 

FUPOL uses a feedback community platform for managing opinions and 
ideas following a crowdsourcing approach. 

Interface(s)  The feedback community platform has a web based user 
interface for interaction by the eCitizen/reviewer. 

 Furthermore data exchange with the other FUPOL modules, 
especially with the core platform, will be performed using the 
ESB. 

Implemented 
requirements 

n/a 

Variability none 

Note that the FCP won't be implemented in Java. See WP6 - State of 
the Art for detals on that. The FCP is in the scope of WP6 - e-Policy 
Idea Management and Summarization System 

Performance 
attributes 

none 
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Repository / 
files 

n/a 

Experts  Mondragon Arturo 

Open issues none 

 

5.1.1.3 Text Mining Services 

Purpose / 
Responsibility 

FUPOL uses the text mining services for text processing. 

Their purpose is to extract topics, summaries, sentiments and user 
features from Social Media Content. 

Social media content is content (text) and associated meta-info (that 
describes the content's origin and details about the crawling task) that 
has been collected from a Social Media Target during a Crawling Job. 

Interface(s)  Social media content will be fed into the text mining services 
using the ESB 

 The results will be transported to the core platform using the 
ESB 

Implemented 
requirements 

n/a 

Variability none 

The text mining services are in the scope of WP6 - e-Policy Idea 
Management and Summarization System 

Performance 
attributes 

none 

Repository / files n/a 

Experts  Bouchard Guillaume 
 Clinchant Stephane 
 Mondragon Arturo 

Open issues none 
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5.1.1.4 Visualization Services 

Purpose / 
Responsibility 

FUPOL uses the visualization services for data visualization and 
analysis. 

Their purpose is to understand the data that has either been imported 
into the data base from external systems or that has been generated 
using the FUPOL tools. 

Interface(s)  Data will be fed into the visualization services using the ESB. 
This includes user action data (describing what the current user 
did in the past) so that the visualization services can adopt to 
the user's behaviour. 

 Visualization configuration data will be stored in the core 
platform and uses the ESB to get transported there 

Implemented 
requirements 

n/a 

Variability none 

The visualization services are in the scope of WP5 - Advanced 
Visualization. 

Performance 
attributes 

none 

Repository / files n/a 

Experts  Nazemi Kawa 
 Stab Christian 

Open issues none 

 

5.1.1.5 Simulator(s) 

Purpose / 
Responsibility 

FUPOL uses the simulators to model and simulate specific aspects of the 
real world. 

Their purpose is to anticipate the consequences of a changed policy. 

Interface(s)  Data will be fed into the simulation services using the ESB. This 
includes thematic layers from the data management (GIS data, 
statistical data). Note that we don't connect the simulators 
directly to the GIS server as this imposes several security risks. 
Instead of that the ESB and a simulator API adapter will work as 
a proxy inbetween them. 

 Simulators generate new layers of map data. These will be 
written to the core platform using the ESB. 
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Implemented 
requirements 

n/a 

Variability none 

The visualization services are in the scope of WP4 - Policy Simulation 
Software. The underlying models are in the scope of WP2 - Policy 
Analysis and Modelling. 
 

Performance 
attributes 

none 

Repository / 
files 

n/a 

Experts  Ginters Egils 
 Kagitcioglu Hakan 
 Mujica-Mota Miguel-Antonio 
 Sonntagbauer Susanne 

Open issues none 

 

5.1.1.6 Core Platform Services 

Purpose / 
Responsibility 

FUPOL uses the core platform services to couple the various 
modules/services/systems into a single product. 

Their purpose is to provide common services like social media access, 
data storage, security etc. to the other modules/services/systems. 

Interface(s)  The core platform services will be exposed using the ESB 
 Internally the core platform services are connected to the 

database system (including the GIS servers) which is 
considered to be part of the core platform 

Implemented 
requirements 

n/a 

Variability none 

Performance 
attributes 

none 

Repository / files n/a 

Experts  Jessner Anton 
 Kagitcioglu Hakan 
 Mairhofer Peter 



   

 

 

 
 

Deliverable D3.2          95 

 Rumm Nikolaus 

Open issues none 
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The following diagram provides a bird's eye view on the logical components and the 

main data flows in the FUPOL system. Please note that this view doesn't represent 

the choosen architecture but it's here for understanding the relation/interaction 

between the various FUPOL modules and the data flows between them. The actual 

design doesn't use point-to-point-connections but instead of that it's based on a SOA 

architecture usind an enterprise service bus. 
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5.2 Level 2 
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5.2.1 Web Clients 

The FUPOL Core Platform provides two different clients: 

 FUPOL Console 

 FUPOL Administration Console 

FUPOL Console 

The FUPOL Console provides user access to the core services. This is the application 

that the internal users (facilitator, decision maker, domain expert, ...) utilize. 

Furthermore it's able to render external content (like the opinion maps) that can be 

accessed from third party systems (i.e. the city's blog). 

FUPOL Administration Console 

The FUPOL Administration Console or (FUPOL SysOp Console) is for internal use by 

the FUPOL service provider's staff. It's main purpose is the management of the 

clients (where a client is a pilot city) and the access to the log files. 

The FUPOL Administration Console can only be accessed by users with the role 

'system operator'. 

5.2.2 Access Management (Black Box Description) 

 Purpose Access management handles access control to 
FUPOL 

Interfaces  Web based GUI for the user (login) 

 Web service exposed via the ESB 

Implemented 

Requirements 

Type Key Summary 

 

WP3-57  Log in as an internal user  

 

WP3-58  Log out as an internal user  

 

WP3-335  Log out as an external user  

 

WP3-336  Log in as an external user  
 

https://atlas.cellent.at/jira/browse/WP3-57
https://atlas.cellent.at/jira/browse/WP3-58
https://atlas.cellent.at/jira/browse/WP3-335
https://atlas.cellent.at/jira/browse/WP3-336
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Variability none 

Performance Attributes none 

Repository/Files none 

Open Issues none 

 

5.2.3 Account Management (Black Box Description) 

 Purpose Account management handles the 
creation/editing/deleting of user accounts. 

Interfaces  Web based GUI for the system 

administrator/system operator 

 Web based GUI for the user 

 Web service exposed via the ESB 

Implemented 

Requirements 

Type Key Summary 

 

WP3-35  Activate account  

 

WP3-36  Create User Account  

 

WP3-37  Lock User Account  

 

WP3-38  Unlock User Account  

 

WP3-39  Edit User Account  

 

WP3-40  Delete User Account  

 

WP3-42  Reset Password  

 

WP3-43  Change password  

 

WP3-44  
Create/edit/lock/unlock/delete system 

administrator account  
 

Variability none 

Performance 

Attributes 

none 

Repository/Files none 

Open Issues none 

 

https://atlas.cellent.at/jira/browse/WP3-35
https://atlas.cellent.at/jira/browse/WP3-36
https://atlas.cellent.at/jira/browse/WP3-37
https://atlas.cellent.at/jira/browse/WP3-38
https://atlas.cellent.at/jira/browse/WP3-39
https://atlas.cellent.at/jira/browse/WP3-40
https://atlas.cellent.at/jira/browse/WP3-42
https://atlas.cellent.at/jira/browse/WP3-43
https://atlas.cellent.at/jira/browse/WP3-44
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5.2.4 Campaign Management (Black Box Description) 

A campaign is an important container domain object in FUPOL that is used to group 

all activities and their associated data that are related to a policy research task. 

 Purpose Campaign management handles the 
creation/editing/deleting of campaigns. 

Interfaces  Web based GUI for the facilitator 

 Web service exposed via the ESB 

Implemented 

Requirements 

Type Key Summary 

 

WP3-303  Create campaign  

 

WP3-304  Edit campaign  

 

WP3-306  Finish campaign  

 

WP3-322  Publish interactive map  

 

WP3-323  Provide georeferenced opinion  

 

WP3-324  View georeferenced opinions  

 

WP3-337  Pull campaign data from the data base  

 

WP3-338  
Push campaign data back to the data 

base  
 

Variability none 

Performance 

Attributes 

none 

Repository/Files none 

Open Issues none 

 

5.2.5 Client Management (Black Box Description) 

Note that due to requirement WP3-33 the system must be multi-client-capable. This 

requirement influences the architecture and the design in a strong way, especially 

when it comes to the enforcement of security constraints. 

 Purpose The client management is a module that is used by the 
system operator to manage the clients. Clients in this context 
can be seen as customers with their own data and user base. 

Interfaces  Web based GUI for the system administrator 

https://atlas.cellent.at/jira/browse/WP3-303
https://atlas.cellent.at/jira/browse/WP3-304
https://atlas.cellent.at/jira/browse/WP3-306
https://atlas.cellent.at/jira/browse/WP3-322
https://atlas.cellent.at/jira/browse/WP3-323
https://atlas.cellent.at/jira/browse/WP3-324
https://atlas.cellent.at/jira/browse/WP3-337
https://atlas.cellent.at/jira/browse/WP3-338
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 The client data will be stored in the database 

Implemented 

Requirements 

Type Key Summary 

 

WP3-66  Create client  

 

WP3-67  Edit client  

 

WP3-68  Lock all users of a client  

 

WP3-69  Delete client  
 

Variability none 

Performance 

Attributes 

none 

Repository/Files none 

Open Issues none 

 

5.2.6 Crawler (Black Box Description) 

Social media content is content (text) and associated meta-info (that describes the 

content's origin and details about the crawling task) that has been collected from a 

Social Media Target during a Crawling Job. 

A social media target is an access coordinate that refers to a social media site and 

the way that FUPOL shall collect the data from there. 

The crawler has its own administrative functionalities (i.e. for managing the various 

social media accounts that are shared between the users of a specific client). 

One major challenge with the crawler is that FUPOL has to implement some kind of 

"connection pooling" of the social media accounts as these sites usually restrict 

access to a limited number of requests per hour. 

The crawler will have to enforce the anonymization of personal data so that only 

anonymized data makes it into the system. 

 Purpose The crawler is a module that collects social media content 
from social media targets. 

Interfaces  Web based GUI for the user 

 Interfaces to the social media sites (using their API 

over parsing html content whenever possible) 

https://atlas.cellent.at/jira/browse/WP3-66
https://atlas.cellent.at/jira/browse/WP3-67
https://atlas.cellent.at/jira/browse/WP3-68
https://atlas.cellent.at/jira/browse/WP3-69
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Implemented 

Requirements 

Most requirements regarding the crawler (as a technical 

component) are covered by data management and social 

media management. 

Variability none 

Performance 

Attributes 

none 

Repository/Files none 

Open Issues none 

 

5.2.7 Data Management (Black Box Description) 

Data are values of a qualitative or quantitative variables, belonging to a set of 

items/themes ("facts of the world"). As an abstract concept data can be viewed as 

the lowest level of abstraction from which information and then knowledge are 

derived. 

Purpose Data management handles the 
import/update/browsing/deleting of data. 

Interfaces  Web based GUI for the user 

Implemented 

Requirements 

Type Key Summary 

 

WP3-75  Import geographical data  

 

WP3-76  Link Geographical and Statistical Data  

 

WP3-77  Import statistical data  

 

WP3-339  Import semantic data  

 

WP3-340  Delete data from the data base  

 

WP3-341  Browse data  
 

Variability none 

Performance 

Attributes 

none 

Repository/Files none 

Open Issues  Will the social media data from the FCP be stored 

locally (in some FCP database) of by use of the data 

https://atlas.cellent.at/jira/browse/WP3-75
https://atlas.cellent.at/jira/browse/WP3-76
https://atlas.cellent.at/jira/browse/WP3-77
https://atlas.cellent.at/jira/browse/WP3-339
https://atlas.cellent.at/jira/browse/WP3-340
https://atlas.cellent.at/jira/browse/WP3-341
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management ? 

 

5.2.8 Knowledge Management (Black Box Description) 

Knowledge is a familiarity with someone or something, which can include 

information, facts, descriptions, or skills acquired through experience or education. 

Briefly said knowledge is what we know. 

Purpose Knowledge management handles the 
import/update/browsing/deleting of data. 

Interfaces  Web based GUI for the user 

Implemented 

Requirements 

Type Key Summary 

 

WP3-342  Upload knowledge  

 

WP3-343  Browse knowledge  

 

WP3-344  Delete knowledge  

 

WP3-345  Validate knowledge  

 

WP3-346  Link knowledge  
 

Variability  Depending on the requirements we might see a full-

fledged multimedia system or a traditional text-based 

knowledge base 

Performance 

Attributes 

none 

Repository/Files none 

Open Issues  This feature is currently not well-understood and has 

not been designed yet 

 Currently it looks if we have to take a make-or-buy 

decision here 

 

  

https://atlas.cellent.at/jira/browse/WP3-342
https://atlas.cellent.at/jira/browse/WP3-343
https://atlas.cellent.at/jira/browse/WP3-344
https://atlas.cellent.at/jira/browse/WP3-345
https://atlas.cellent.at/jira/browse/WP3-346
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5.2.9 Operational Support (Black Box Description) 

 Purpose Operational support provides functionalities for supporting 
the service operations by the clients. This includes journal 

access for tracing user activity. 

Interfaces  Web based GUI for the (internal) user, where users of 

role 'administrator' have special privileges 

Implemented 

Requirements 

Type Key Summary 

 

WP3-45  Read system log-/trace-file  

 

WP3-347  Read user activity journal  
 

Variability none 

Performance 

Attributes 

none 

Repository/Files none 

Open Issues none 

 

5.2.10 Social Media Management (Black Box Description) 

The term social media refers to the use of web-based and mobile technologies to 

turn communication into an interactive dialogue. 

A social media window is both a concept and an important domain object in FUPOL. 

As a concept the term refers to the idea that a Facilitator is interested in accessing 

several social media sites in a convenient way ("single window to social media"). The 

domain object is a container for social media access and the associated results 

(content). 

Purpose Social media management handles accessing social media 
sites in a convenient way. This includes both reading and 

writing to such sites. 

Interfaces  Web based GUI for the facilitator/communicator 

Implemented 

Requirements 

Type Key Summary 

 

WP3-52  Set up a social media window  

 

WP3-53  Watch social media window on-the-fly  

 

WP3-54  Stop scheduled social media window  

https://atlas.cellent.at/jira/browse/WP3-45
https://atlas.cellent.at/jira/browse/WP3-347
https://atlas.cellent.at/jira/browse/WP3-52
https://atlas.cellent.at/jira/browse/WP3-53
https://atlas.cellent.at/jira/browse/WP3-54
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WP3-62  Publish to social media window  

 

WP3-291  Watch scheduled social media window  

 

WP3-295  Schedule social media window  

 

WP3-296  Manage social media accounts  
 

Variability none 

Performance 

Attributes 

none 

Repository/Files none 

Open Issues none 

https://atlas.cellent.at/jira/browse/WP3-62
https://atlas.cellent.at/jira/browse/WP3-291
https://atlas.cellent.at/jira/browse/WP3-295
https://atlas.cellent.at/jira/browse/WP3-296
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5.3 Level 3 

5.3.1 Access Management (White Box Description) 

Access management is designed with several user groups in mind: 

 Internal users (facilitator, decision maker, ...) will use a web (form) based 

login screen with their credentials stored in the FUPOL Core Platform's 

database 

 Public users (eCitizens) will use their existing accounts from social media like 

Facebook and Twitter to log in (using OAuth). 

Thus authentication is performed by comparing something that the user knows 

(username, password) with an existing image of the same data (encrypted 

password). There are no more sophisticated mechanisms in use by FUPOL. 

Authorization is done using a a role-based authorization scheme, where actions 

require the ownership of specific roles in owrde to get authorization. As a recurring 

pattern both the GUI elements are influenced by the current user's roles (by 

enabling/disabling widgets) as long as the performance of service calls. This way we 

validate the permissions twice: one time in the interaction logic (GUI controller) and 

the second time in the service layer. 

Authorization violations are logged by the system in order to support the 

administrator/system operator in detecting fraudulent activity. 

See the runtime scenarios for details on the usage of OAuth (public access). 

Following is a list of the most popular OAuth service providers (source: 

http://en.wikipedia.org/wiki/Oauth). The ones that we currently use are marked. 

Others might follow. 
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OAuth Service Provider OAuth 
Protocol 

Implementation Status 
1) 

AllPlayers.com 1.0    

bitly 2.0  

Dropbox 1.0  

Facebook 2.0 draft 12    

Flickr 1.0a  

Formstack 2.0  

Foursquare 2.0  

GitHub 2.0  

Google 2.0  

Instagram 2.0  

Microsoft (Hotmail, Messenger, 

Xbox) 

2.0  

OpenTable 1.0a  

LinkedIn 1.0a  

MySpace 1.0a  

Netflix 1.0a  

Plurk 1.0a    

Salesforce.com 1.0a, 2.0  

Sina Weibo 2.0  

StatusNet 1.0a  

Stripe.com 2.0  

Tumblr 1.0a  

Twitter 1.0a  

Vimeo 1.0a  

VK 2.0  

Veevop 2.0  

Xero 1.0a  

Yahoo! 1.0a  

Yammer 2.0  

Yelp 1.0a  

1) Implementation status as per 2012-09: ... implemented, ... possible future 

extension,  ... currently no intentions to implement it 
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5.3.2 Account Management (White Box Description) 

 

Account Management 

Note that there are different responsibilities based on the user's role: 

 System operators manage system operators and administrators 

 Administrators manage all users except system operators 

 Every user can manage his own account 

See D3.1 for details on that. 

Purpose / 
Responsibility 

Account management is about managing user accounts and 
associated roles. This module provides all necessary functions for 

that. 

Interface(s) Internal user accounts are stored in the PostgresDB (accessed 

using JDBC), while external accounts are managed by 3rd party 

vendors (i.e. Facebook, Twitter) that provide OAuth 

authentication services to FUPOL. 

Implemented 

requirements 

n/a (see level 2) 

Variability OAuth is available in several implementations. I.e. Facebook 

implements OAuth 2.0, while other OAuth service providers still 

offer OAuth 1.0 only. FUPOL is able to handle both. Anyway, the 

accounts are stored in the vendor's local database and managed 
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by the eCitizen using the vendor's own GUI. 

Currently OAuth authentication is implemented for Facebook and 

Twitter. 

Performance 

attributes 

none 

Repository / 

files 

n/a 

Experts  Jessner Anton 

 Mairhofer Peter 

Open issues none 

 

5.3.3 Campaign Management (White Box Description) 

 

Note that as the campaign is a very central concept of the FUPOL core platform there 

are some relations to other components, i.e. data management (for statistical data, 
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...), social media management (for crawling jobs), the crawler, the summarization 

module, the visualization and the simulation. For simplicity we did not mention all 

relations here. Take a look at the business context/technical context for an overview 

on that. D3.1 provides additional info on the relation between the campaign 

management and the other modules. 

 

Campaign Management 

Purpose / 
Responsibility 

Most business activities in FUPOL are performed under the 
umbrella of a campaign. Campaign management is responsible 

for managing the campaigns. 

Interface(s) Campaign base data (name, team members, ...) will be stored 

in the Postgres db in a relational scheme. Communication is - 

according to the FUPOL standard - done using JDBC. 

Implemented 

requirements 

n/a 

Variability none 

Performance 

attributes 

none 

Repository / files n/a 

Experts  Jessner Anton 

 Mairhofer Peter 

Open issues none 
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Opinion Maps 

As part of a campaign the team members might want to start collecting 

georeferenced opinions. Collecting these is done interactively by publishing an 

opinion map (usually an iframe containing a map viewer). 

Purpose / 
Responsibility 

This component is responsible for defining, publishing, 
generating and collecting georeferenced opinions. 

Interface(s) Georeferenced opinions are stored as points with attributes in 

a map layer that is linked to the client. Every opinion is a 

point in this layer. 

Implemented 

requirements 

n/a 

Variability The map viewer can be changed with ease. Currently we use 

OpenLayers. 

Performance 

attributes 

none 

Repository / files n/a 

Experts  Kagitcioglu Hakan 

Open issues none 
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5.3.4 Client Management (White Box Description) 

 

 

Client Management 

Purpose / 
Responsibility 

Clients (pilot cities) are managed using the FUPOL 
Administration Console. Only system operators are allowed to 

do that. 

Interface(s) Client base data (name, default language, ...) will be stored in 

the Postgres db in a relational scheme. Communication is - 

according to the FUPOL standard - done using JDBC. 

Implemented 

requirements 

n/a 

Variability none 

Performance 

attributes 

none 

Repository / files n/a 

Experts  Jessner Anton 
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 Mairhofer Peter 

 Kagitcioglu Hakan 

Open issues none 

 

Bounding Boxes 

Purpose / 
Responsibility 

Every client has an associated bounding box that limits the 
geographical area that the client is allowed to import/use GIS 

data with. 

These bounding boxes are defined when creating clients. 

Interface(s) Geographical data (bounding boxes) will be stored in the 

Postgres db, too, but there are two layers of abstraction between 

the client and the database. First of all there's the GeoServer 

which will provide GIS services and publish these as a web 

services based API (WFS, WFS-T). Secondly there's the PostGIS 

extension to Postgres that provides some basic GIS functionality. 

Implemented 

requirements 

n/a 

Variability none 

Performance 

attributes 

none 

Repository / 

files 

n/a 

Experts  Kagitcioglu Hakan 

Open issues none 
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5.3.5 Data Management (White Box Description) 

 

 

PostgreSQL DB 

It's a powerful object-relational database system that has been choosen as FUPOL's 

core database system for the following reasons: 

 it's capable of fulfilling our storage requirements 

 it's open sourced 

 it provides the possibility to add geospatial extensions (PostGIS) 

Postgres is used both to store generic application data (users, social media data, ...) 

as long as structured geospatial data (including meta-data and statistical data). 

Purpose / 
Responsibility 

PostgreSQL is FUPOL's central relational database system and 
an off-the-shelf open source product. 

Interface(s) The core platform will access the PostgreSQL-db using JDBC 

(for generic data) or by using GIS-protocols for geospatial 

data (see PostGIS for details) 

Implemented 

requirements 

n/a 
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Variability Postgres may be installed as a single node system or in a 

clustered fashion 

Performance 

attributes 

none 

Repository / files n/a 

Expert  Thaler Robert 

 Mairhofer Peter 

Open issues none 

  

PostGIS Extension 

PostGIS includes support for GiST-based R-Tree spatial indexes and provides 

functions for basic analysis and processing of GIS objects. 

See http://www.cp-idea.org/documentos/tecnologia/postgis-manual.pdf for details. 

Purpose / 
Responsibility 

PostGIS is an extension to the PostgreSQL object-relational 
database system which allows GIS (Geographic Information 

Systems) objects to be stored in the database. 

Interface(s)  PostGIS as an extension to the PostgreSQL will provide 

access to the core platform services using JDBC. There 

are db browsing tools available, too (i.e. PGAdmin) 

Implemented 

requirements 

n/a 

Variability none 

Performance 

attributes 

none 

Repository / files n/a 

Expert  Kagitcioglu Hakan 

Open issues none 

  

Deegree 
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We've choosen deegree because it provides good support for INSPIRE (including all 

necessary scripts for setting up an INSPIRE-compatible GIS model in the PostGIS-

db). Note that most of its features (besides the INSPIRE part) have a noticable 

overlapping with GeoServer. 

 The Inspire View Service will be provided by an OGC compliant WMS (Web 

Mapping Service). The advantages are high performance and an optimized 

rendering engine 

 The Inspire Download Service will be provided by a WFS (Web Feature 

Service). Data set transactions like insert, update or delete will be supported 

 Inspire Feature Store Loader will give direct access to the storage which can 

be a local directory or one of several supported databases 

 Spatial Meta Information Management will be performed with CSW (Catalogue 

Service for the Web) 

 Spatial Data Management will take place within the CSW core 

 Vector Data Access Management with special webservice connectors 

 Raster Data Access Management with special web service connectors 

 

Purpose / 
Responsibility 

Deegree inspireNode is a preconfigured deegree 3 configuration 
(workspace) that offers INSPIRE view and download services for 

Annex I data themes. It's meant to be a starting point for 
creating our own INSPIRE service setup with deegree. 

Interface(s)  The GIS data is being transfered between PostGIS and 

Deegree using some database protocol (outside of our 

scope) 

 The GIS data is provided to GIS clients (i.e. the core 

services) using standard GIS protocols (WFS, WMS) 

Implemented 

requirements 

n/a 

Variability none 

Performance 

attributes 

none 

Repository / 

files 

n/a 
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Expert  Kagitcioglu Hakan 

Open issues none 

  

GeoServer 

Generally speaking there's much functional overlapping between GeoServer and 

Deegree. 

 The Transformation Service offers the possibility to transform geospatial 

content using various geographic coordinate reference systems (CRS) 

 The Web Interface for configuring the server (i.e. setting up the database 

connection, configuring an output for mapping) 

 The Web Service Connector is able to connect to other web servers which 

provide GIS data. 

 The Mapping Service provides an integrated client called Open Layers (mostly 

used for map viewing) 

 

Purpose / 
Responsibility 

The GeoServer provides GIS services to the other FUPOL 
services. 

Interface(s) GeoServer relies on GeoTools and is a Java based web server 

which supports the interoperability with other applications. 

Geoserver is capable to connect to PostgreSQL and PostGIS and 

can handle GIS data formats like Shapefiles, GeoTIFF, GTOPO30, 

ECW, MrSID or JPEG2000. With standard protocols it's possible 

to produce GML, KML, PDF, JPEG, GIF.... 

With an extension it is possible to edit data via WFS transactional 

(WFS-T). 

 In FUPOL we'll use GeoServer with the data managemend 

that accesses the data using standard GIS protocols 

 Furthermore we use GeoServer with operational support 

(maintenance GIS client) 
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Implemented 

requirements 

none 

Variability none 

Performance 

attributes 

none 

Repository / 

files 

n/a 

Expert  Kagitcioglu Hakan 

Open issues none 

  

GIS Tools 

Besides the GIS servers we need some additional GIS-related services: 

 The Maintenance GIS Clientis used to administer the GIS database (i.e. to 

import/edit/update/delete huge amounts of GIS data). It's local to the cloud 

service and therefore not exposed to the other clients (users). The only user 

intended to use this client is the system operator or some local specialist. The 

Maintenance GIS client is an off-the-shelf product (commercial or open 

source) that connects directly to the GeoServer/Deegree. It usually will 

provide the following functionality: 

 The DB Browser is able to access and view GIS data directly from the DB 

 The GIS Analysis Module can be used to perform analysis tasks 

 The Geodata Attributes Editor can be used to organize the relation of GIS 

basic data and extra feature attributes 

 The DB Connector can be used to directly connect to the underlying PostGIS 

database 

 The Web Service Connector supports the System Operator in gathering GIS 

data/information from other GIS data stores using standard GIS protocols 

 The Metadata Viewer is a feature to show additional attributes of the GIS data 

 The Geocoder provides a very important feature. It's capable to match a 

text/adress with geographic coordinates (lat/long). I.e. it's possible to convert 
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the text "Prato" to the lat/long coordinates of the city of Prato. We'll use this 

for georeferencing social media content. 

 

Purpose / 
Responsibility 

Provide GIS related services 

Interface(s)  GIS Tools can directly connect to PostGIS and will 

provide important functionality for data management 

Implemented 

requirements 

  

Variability none 

Performance 

attributes 

none 

Repository / files n/a 

Expert  Kagitcioglu Hakan 

Open issues none 

 

Semantic Web Storage 

FUPOL uses semantic web technology for handling, persisting and querying social 

media data. 

This component (based on Apache Jena) is responsible for converting social media 

data that is usually crawled in proprietary format into a standardized ontology, 

encode it as triplets and store it in the database. 

Furthermore it provides a mechanism for interference (i.e. deriving knowledge from 

data) and a powerful query engine (using SparQL). 
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Purpose / 
Responsibility 

Handle the persistence of semantic web data 

Interface(s)  The summarization tools (WP6) can access social media 

data from here. The same applies to the visualization 

(WP5) and to the simulators (WP4) 

Implemented 

requirements 

none 

Variability none 

Performance 

attributes 

none 

Repository / files none 

Expert  Jessner Anton, Burkhardt Dirk 

Open issues none 

  

  

5.3.6 Knowledge Management (White Box Description) 

The internal structure of the knowledge management components has not been 

designed yet, as the requirements are neither stable nor fully understood until now. 

 From the talks that we had with the pilot cities WP7 was able to extract several 

(course grained) user stories regarding the knowledge base: 

Story Id User Story 

WP7-16 As a facilitator I want to abilitate citizens to upload materials in the 

knowledge base in order to enrich it 

WP7-39 As a facilitator I want to store all data available for a given policy 

(documents, photos, videos, etc.) in order to build a shared 

multimedial knowledge base 

WP7-40 As an eCitizen I want to produce content with my smartphone (text, 

photos, videos) in order to enrich the knowledge base for a given 

policy 
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It seems that the intention of the knowledge base is to provide some kind of 

multimedia-capable mobile-enabled document management system that allows the 

users to link content to other artifacts of the FUPOL system (i.e. simulation results, 

social media data, ...). 

As seen by today we will have to take a make-or-buy decision here and possibly 

integrate some off-the-shelf solution into FUPOL. The current service oriented 

architecture is well-suited for such kind of integration. 

  

  

5.3.7 Social Media Management (White Box Description) 

See the runtime scenarios for examples on the Facebook/Twitter crawling process. 
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5.3.8 Operational Support (White Box Description) 

 

  

Journal Management 

The journal can be accessed by the following users: 

 Administrators can read the journal of all users 

 Users can read their own journal 

Purpose / 
Responsibility 

Journal management is about managing the journal that tracks 
user activity. In general all user activity is traced in the journal. 

Interface(s) The journal is stored in the relational database (Postgres). Each 

journal entry is a new record. Database access is done using 

JDBC. 

Note that the journal is a centralized component and its service 

is exposed to the other FUPOL module (over the enterprise 

service bus) so that all user activity on all FUPOL modules will be 

tracked in the same journal. Access to the journal service API is 

done using SOAP calls (over the ESB). 

One user of the journal is the visualization system SEMAVIS that 
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is able to adopt to user behaviour and user activity. The journal 

will be used (read-only) as the persistent user activity memory 

for being processed by the user adoption process of SEMAVIS. 

Access to that data is done using SOAP 8over the Enterprise 

Service Bus). 

Implemented 

requirements 

n/a (see level 2) 

Variability none 

Performance 

attributes 

none 

Repository / 

files 

n/a 

Experts  Jessner Anton 

 Mairhofer Peter 

Open issues none 

 

Log File Management 

Log file management is done offline and there is no GUI for that, although there's a 

logging API available that is used by the FUPOL Core Platform. 

Currently log4j is used for generating the log file(s) and the configuration if part of 

the war-file (file-based configuration). Changing the log file requires a redeployment 

and a restart of the servers. Note that we might have to change that in the future. 

Purpose / 
Responsibility 

Log file management is about managing the log files. This is one 
of the duties of the system operator. Log files are for internal 
use (error tracing, debugging, ...) and not exposed to the pilot 

cities (not even to their administrators). 

Interface(s) Log files are written using text streams. The details on that are 

hidden within log4j. 

Read access to the log files is performed by a client (tail 

command, text editor or a more sophisticated log file analysis 

tool). 

Implemented 

requirements 

n/a (see level 2) 
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Variability none 

Performance 

attributes 

none 

Repository / 

files 

n/a 

Experts  Jessner Anton 

 Mairhofer Peter 

Open issues none 
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6 Runtime View 

The runtime view provides some insights on how the FUPOL Core Platform works 

dynamically. Of course we can't describe all details, but some selected examples 

illustrate specific aspects of the architecture, the design and the implementation. 
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6.1 Authentication of eCitizens using OAuth 

FUPOL offers Facebook OAuth 2.0 and Twitter OAuth 1.0 for eCitizen authentication. 

This mechanism is used as part of active e-participation, i.e. with the opinion maps. 

As users want to be able to change their opinions after they have saved it we need 

some kind of authentication mechanism. Therefore anonymization of this content is 

not possible. 

As a runtime example this chapter shows how FUPOL handles OAuth with Facebook 

(OAuth 2.0). 

Preconditions: 

 Create a Facebook App for FUPOL 

 FUPOL uses the App ID and App Secret to communicate with the Facebook 

Graph API 
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The following sequence diagram shows the general message flow for server-side 

OAuth-authentication (OAuth 2.0): 
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The following sequence diagram shows the message flow for server-side 

authentication for an embedded opinion map: 
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Notable messages within the above sequence diagram: 

4: After login we have to redirect to the surrounding city webpage. To accomplish 

this we have to set the fupol_redirectUrl. 
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11: FUPOL acquires the access token from Facebook and persists it in order to make 

further requests to the Graph API without having to re-authenticate the user over 

and over again. 

14: The fupol_at cookie is set to connect the browser session with the authenticated 

server session. 

15: As Facebook redirects only to one registered site url, we have to redirect to the 

surrounding page through our fupol_redirectUrl cookie. This is perhaps the most 

fragile part of the interaction, but that's the price that we have to pay for embedding 

an iframe. 
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6.2 Enforcing Multi-Client Capability Using MULE 

Mule ESB 

Mule is a free and open source enterprise service bus implementation. For an 

introduction read [Joh10], which describes an older version of Mule, but still provides 

useful insights.  

  

 Mule ESP, Source: http://www.mulesoft.org/what-esb 

The ESB architecture has some key principles that allow for business agility and 

scale. The key focus is to decouple systems from each other while allowing them to 

communicate in a consistent and manageable way. 

 The "bus" concept decouples applications from each other. This is usually 

acheived using a messaging server like JMS or AMQP. 

 The data that travels on the bus is a canonical format and is almost always 

XML. 

 There is an "adapter" between the application and the bus that marshals data 

between the two parties. 

 The adapter is responsible for talking to the backend application and 

transforming data from the application format to the bus format. The adapter 

can also perform a host of other activities such as message routing 

transaction management, security, monitoring, error handling, etc. 

 ESBs are generally stateless; the state is embedded in the messages passing 

through the bus. 

 The canonical message format is the contract between systems. The 

canonical format means that there is one consistent message format traveling 

on the bus and that every application on the bus can communicate with each 
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other 

 

 Mule Application Orchestration, Source:http://www.mulesoft.org/what-

application-orchestration 

Application or service orchestration is the process of integrating two or more 

applications and/or services together to automate a process, or synchronize data in 

real-time. Often, point-to-point integration may be used as the path of least 

resistance. However, point-to-point integration always leads to a complex tangle of 

application dependencies (often referred to as "spaghetti code") that is very hard to 

manage, monitor and maintain. Application orchestration provides a) an approach to 

integration that decouples applications from each other, b) capabilities for message 

routing, security, transformation and reliability, and c) most importantly, a way to 

manage and monitor your integrations centrally. 
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Mule Flows: Integration of legacy systems 

In Mule flows are used for integrating functionality. In FUPOL we use flows to 

integrate the different modules (summarization, simulation etc.) . 

A Flow consists of different building blocks. Most of them start with an inbound 

endpoint that serves as a message source. Typically there are additional building 

blocks for validating (filtering), transforming, processing and evaluating content. 

The following example shows a flow that provides a losely coupled service interface 

to a legacy system (i.e. a file-store) through SOAP Web Services: 
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Provides a well-defined and losely coupled service interface to a file-based legacy 

application. 

 

Converts the SOAP/XML request into a format consumable by the legacy system. 

 

This is the communication channel to the legacy system. 

 

Mule Flows: Application Orchestration 

Mule flows will be used for application orchestration, too. This is important for 

synchronizing the various FUPOL modules. 

The following example shows the integration of the Summarization and Simulation 

Modules. REST is used to achieve lose coupling. 
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The xml-configuration of the above diagram: 

Flow Configuration 

<?xml version="1.0" encoding="UTF-8"?> 

<mule xmlns="http://www.mulesoft.org/schema/mule/core" 

xmlns:mulexml="http://www.mulesoft.org/schema/mule/xml" 

xmlns:http="http://www.mulesoft.org/schema/mule/http" 

xmlns:jersey="http://www.mulesoft.org/schema/mule/jersey" 

xmlns:doc="http://www.mulesoft.org/schema/mule/documentation" 

xmlns:spring="http://www.springframework.org/schema/beans" 

xmlns:core="http://www.mulesoft.org/schema/mule/core" 

xmlns:file="http://www.mulesoft.org/schema/mule/file" 

xmlns:cxf="http://www.mulesoft.org/schema/mule/cxf" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" version="CE-3.2.1" 

xsi:schemaLocation=" 

http://www.mulesoft.org/schema/mule/xml 

http://www.mulesoft.org/schema/mule/xml/current/mule-xml.xsd  

http://www.mulesoft.org/schema/mule/http 

http://www.mulesoft.org/schema/mule/http/current/mule-http.xsd  

http://www.mulesoft.org/schema/mule/jersey 

http://www.mulesoft.org/schema/mule/jersey/current/mule-jersey.xsd  

http://www.springframework.org/schema/beans 

http://www.springframework.org/schema/beans/spring-beans-3.0.xsd  

http://www.mulesoft.org/schema/mule/core 

http://www.mulesoft.org/schema/mule/core/current/mule.xsd  

http://www.mulesoft.org/schema/mule/file 

http://www.mulesoft.org/schema/mule/file/current/mule-file.xsd  

http://www.mulesoft.org/schema/mule/cxf 

http://www.mulesoft.org/schema/mule/cxf/current/mule-cxf.xsd "> 
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    <flow name="flows1Flow1" doc:name="flows1Flow1"> 

        <http:inbound-endpoint exchange-pattern="request-response" 

                  host="localhost" port="8081" doc:name="HTTP"/> 

        <jersey:resources doc:name="REST"/> 

        <mulexml:xslt-transformer maxIdleTransformers="2"  

                            maxActiveTransformers="5" doc:name="XSLT"/> 

        <flow-ref name="flows1Flow1" doc:name="Summarization Service"/> 

        <flow-ref name="" doc:name="Flow Reference"/> 

        <flow-ref name="flows1Flow1" doc:name="Simulation Service"/> 

        <echo-component doc:name="Echo"/> 

    </flow> 

</mule> 

  

Campaign, Client, User 

Each user is associated with exactly one client (pilot city). The system is multi-client-

capable, so every client gets his own (virtual) system, but on a technical level they all 

share the same resources. Therefore we must take care that the system prevents the 

user from accessing data of another client. The enterprise service bus plays a major 

role in enforcing that, as all internal communication is routed over the esb. 

Depending on the scenario we will either use Mule filters or Spring security to 

enforce the strict separation of client data. 



   

 

 

 
 

Deliverable D3.2          137 

6.3 Accessing Digital Maps from the Public Net 

One of FUPOL's tools is providing functionality for geospatial interaction. This 

includes adding and viewing geographic information (points, polygons) on a digital 

base map. The FUPOL Core Platform uses OpenStreetMap as the base map source by 

default, but the pilot cities can import their own data into the GIS server 

(GeoServer). OpenStreetMap is a free and editable GIS data base that covers the 

whole planet. Its data is open data, licensed under the Open Data Commons Open 

Database License (ODbL). 

FUPOL uses OpenStreetMap as base ground map. In the browser JavaScript 

dynamically requests tiles from the server in the background (without reloading the 

whole HTML page) and renders it to provide a dynamic map browsing experience. 

This pattern is combined with OpenLayers, an open source, client side JavaScript 

library for creating interactive dynamic web maps, viewable in nearly any web 

browser. It's a client side library and requires no special server side software or 

settings. OpenLayers displays map tiles and markers loaded from different sources, is 

able to access different geographic information (features, attributes,...), can be 

customized in any thinkable way, is free and released under the FreeBSD license. 

OpenLayers 

The following diagram shows the distribution of components between the server and 

the client side. OpenLayers communicates with a map server and is able to mix in 

other web map servers (WMS server, OSM, google maps, bing maps, different 

backends). These mix-ins mainly are used to render base maps as a background (i.e. 

a satellite image, a street map, ...). 

 

Openlayers is client side and the 

task of the client is to get map 
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images from a map server. OpenLayers uses AJAX and every navigation or zoom of 

the client is a new request to the map server. 

[Ant12] and [Eri11] provide a detailed description of OpenLayers' usage. 

The map server or map service provides the map. There are a lot of different 

backend systems available that can be integrated (different WMS like Google Maps, 

Yahoo, Bing Maps, OpenStreetMaps, wfs,...) 

This screenshot shows the combination of OpenStreetMap as a base map 

(background) and an overlay (the bounding box north of N'Djamena) from the local 

FUPOL GeoServer, as rendered by OpenLayers in the default style: 
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GIS Component Overview 

This diagram shows the interaction of external web mapping services 

(OpenStreetMaps) combined with OpenLayers. In the overview diagram red 

represents the mapping of the spatial data: 

 

The Opinion Pin Workflow 

Geospatial opinions are expressed as annotated points on the map. The user clicks 

the corresponding place on the map, a popup opens and the user enters his opinion. 

The following dynamic example shows this interaction: 
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The city of Vienna embeds an opinion map (topic: current car situation) from the 

FUPOL system as an iframe in its web page. An eCitizen from the City of Vienna 

wants to express an opinion regarding the current car situation. 

(1) The eCitizen accesses the CMS of the City of Vienna. Here he or she can see the 

map with pins that have already been set by other people. By default the map is in 

read-only mode, as the user has not yet been authenticated. 

(2) The eCitizen needs to authenticate with his or her social media account 

(Facebook or Twitter). The authentication method is OAuth. If the authentication 

fails the user will be directed back to standard view mode (1). 

(3) After successfull authentication the eCitizen gets write access to the map and is 

allowed to set a pin to express his opinion. 

(4) The eCitizen sets one or more pins on the map. 
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The following sequence diagram shows the technical mechanism behind the previous 

interaction: 

 

In case that the eCitizen just views the opinion map he/she doesn't need to 

authenticate: 
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Add Opinion Map 

During a campaign i.e. the facilitator might decide to collect geospatial opinions. In 

order to publish a map on his web page he has to create an opinion map in FUPOL 

(as part of the campaign) that finally will be integrated using an iframe. 

The following screenshot shows the user's view on the campaign. Note the link to 

add a new opinion map. 

 

Opinion maps are given a name, a description and a map area. Note that the base 

map is from OpenStreetMaps, while the bounding boxes are from the local 

GeoServer. This content is dynamically combined: 
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(1) This is the bounding box which represents the client's (city's) area of interest. 

This example represents the City of Vienna. 

(2) The area of the opinion map must fit inside the bounding box. Users will be able 

to set pins inside the opinion map's extent, but not outside. This validation is handled 

by OpenLayers. 

(3) Saving the opinion map creates the map. After that the user can integrate it in 

his web page. 

 

View Opinion Map 

In order to provide some hints on how to integrate the map FUPOL renders the URLs 

on the opinion map's detail page. The user can copy the URLs and paste them into 

his web page: 
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(1) The title of the opinion map. 

(2) The description of the opinion map. 

(3) Creation Date of the opinion map. 

(4) The iFrame URL to embed it in other systems for the opinion collection process. 

(5) URL to publish opinions (read only) to embed in other CMS. 

(6) Locking state of opinion map to prevent users from adding, editing and deleting 

opinions. 

(7) Pin visibility can change the visibility with the options "all opinions", "my 

opinions", "no pins (just the base map)". 

(8) Map visibility with the options "online", "offline". 

  

The following code snippet shows the iframe that goes into the external web page 

(i.e. a blog, the city's web portal, ...): 

iFrame Example 

<iframe src=http://localhost:9080/fupol-client/collectOpinions/108500 

           width="90%" height="400"> 

      <p>Your browser is unable to display embedded frames. You can access  

         the content <a href="http://localhost:9080/ 

                      fupol-client/collectOpinions/108500">here</a> 

      </p> 

</iframe> 

 

Obviously OpenLayers requires JavaScript in the browser. Without that the map just 

renders a warning message. 

http://localhost:9080/fupol-client/collectOpinions/108500
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The following screenshot is taken from a blog (external to FUPOL). The map is 

integrated as an iframe. Note the log-in buttons (OAuth) 

 

After successfull authentication he or she can write the opinion and save it. 
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7 Deployment View 

Technical- or Infrastructure Context 

FUPOL is a distributed system and a such uses several other (internal) modules for 

delegating specific tasks to them. The following diagram shows the main components 

of the FUPOL system as seen by the core platform: 

 

 

Physical Servers and Development/Test/Demo Hardware 

During development and at least during the early stages of the pilot operations 

physical on-site hardware is used for building, testing, developing and demonstrating 

the core platform, integrated with the other FUPOL modules. Note that the final 
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version will be hosted as a cloud based service with the physical hardware being 

abstracted and out of our planning scope. 

The following picture shows the physical servers that are used by the FUPOL 

team(s): 

  

 The physical server stage includes the following hardware... 

 2x Server IBM System x3550 

CPU: Intel Xeon E5659 2,64GHZ 

RAM: 65GB 

 1x IMB Storage TS2900 Tape Autoloader 

 1x IMB DS3500 

12x 800 GB SAS harddisks (RAID) 

 2x SmartUPS 3000 XL (USV) 
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 3x Cisco Catalys 2950 (Switch) 

...and the following software components: 

 VMWare Essentials 5 

 Veeam Backup & Replication 6 
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8 Recurring or Generic Structures and Patterns 

Generic UI Components 

All user interface components are based on the light-weight component-based web 

application framework Apache Wicket 6.0 (http://wicket.apache.org/, [Igo11], 

[Joc12], [Mic09], [Ola09], [Ken10], [Ken12]) that we customized to fit our needs. 

For reuse we developed many components as part of the FUPOL framework. 

The motivation for developing of our own set of components is... 

 Easy to use 

 Easy to reuse 

 Easy to understand 

 Reduce code 

 Common pattern for all components 

 Component oriented development 

 Lose coupling of components 

 Separation of Java code, HTML mark up and layouting with CSS 

 Move more “code” into Java than in HTML or layouting fragments 

The following class diagram illustrates the Wicket core components: 
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Investing in the framework has proven to be a economically sound decision, as the 

development productivity regarding user interface implementation has vastly 

increased over the last months. At the same time the relative effort for unit testing 

has dropped significantly. As we moved most of the user interaction code into Java 

classes we could achieve a clean and minimalistic html page structure that is easy to 

maintain and that is still supported by html design tools. 

 

Pages 

For every Page we have a container derived from FupolBasePage<T>. 

 This page renders all the content inside, like menus, headline, footer logos 

etc. So we have a common look and feed on every web page. 

 The base page controls the visibility of each wrapped component, too. E.g. if 

no menu is necessary for a special case like the sign in page we can override 

the visibility state of the derived pages without changes to the html page. 

 CSS rendering and JavaScript integration is done by the base page, too. 

 Workflow navigation is implemented as part of the page via a redirect to an 

indicated intercept page. After every navigational relevant user interaction 
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(click on a button or link) the browser is forwarded to the indicated intercept 

page (chain of pages). 

 Finally the base page holds the generalization of the underlying model. The 

model represents all oft the data which is manipulated on the page. 

The following class diagram shows an example of a user interface for two linked use 

cases. Each use case has its own page, and use case 2 is linked to use case 1 by an 

explicit intercept page: 

 

 

Panels 

Most of the screen area of a page is occupied by rectangular regions, so called 

panels. There are e.g. panels panel for the menu, a panel for the whole page content 

(1) or for e.g. campaign content, for some feedback areas (2) etc. Each panel holds 

its own data in an associated typed model. All panels are inherited from the typed 

FupolBasePanel. 
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The following class diagram shows an example for that. There are two panels that 

are derived from the BasePanel. Each of them can be hosted on a separate page, or 

both together on a single page. 

 

In views with a non-fixed number of contained panels we use the generic panel 

concept in a recursive way, e.g. a goal panel (3). 

Note how the number of goals is unlimited. Each goal is represented by a single 

panel and all these goal panels are contained in the surrounding campaign panel: 
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Menus 

The FUPOL client applications use two different menus: 

 the main menu (1) is shown as a menu bar on top of the content area 

(HOME, CAMPAIGNS, SOCIAL MEDIA, ...) 

 the side menu (2) is shown as a tree control (non-collapsable) and contains 

context-sensitive actions that are related to the selected menu item from the 

main menu. The side menu's content changes dynamically upon the selection 

of a main menu entry. 

The two FUPOL client applications (FUPOL Console and FUPOL Administration 

Console) have a different set of menu items, as they provide different functionality. 
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Menus are implemented as instances of class FupolTree (which itself is derived from 

a wicket tree). Each menu has an underlying tree model that handles the workflow 

and that defines the linked pages. Of course there is a different model for both client 

applications. 

The menu is an aggregation of FupolMenuEntries. These entries contain one to many 

items. 

 

  

8.1.1 Input Forms and Fields 

Every input component is placed in a form (1) . The base form provides basic error 

handling functionality: If there's an error inside some service component the 

exception will be caught by the form and the corresponding error message is 

rendered. 

The control widgets inside the form are based on Wicket elements. In order to 

support reuse the FUPOL framework provides custom-made template classes that 

combine existing widgets to groups. For example it's common that a text field has an 

associated label and some feedback area (that i.e. indicates that the text field's data 

is invalid), so the framework provides a widget that contains both primitives in one 

component. 
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There are some other useful custom-made components for ... 

 labeled texts (4) 

 for date pickers (2)  

 for password entry fields 

 for multiline labels 

 for links 

 for special links (i.e. external email links) 

 for selections (3)  

 ...and so on 

As an example take a look at the following class diagram: The LabeledTextfield 

combines three primitive widgets (Label, TextField, Feedback) in one reusable 

component. 
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The combination of primitive widgets to container based widgets does not only 

increase source coding productivity, but although reduces the complexity and size of 

the html pages, as there's only one element to declare. 

For example consider the following page snippet that is implemented without those 

container widgets. Note that we need 5 lines of code... 

<wicket:panel xmlns:wicket="http://wicket.apache.org"> 

            <div wicket:id="valueFeedback" class="Fupol_LabeledTextfield"> 

            <div wicket:id="label">Label</div> 

            <input wicket:id="value" type="text" value=""/></div> 

</wicket:panel> 

...while with the LabeledField the html code is reduced to only one line: 

<wicket:container wicket:id="title"></wicket:container> 

Even the Java source code is reduced in size and complexity: 

new FupolLabeledTextfield("title", 

      FupolLabeledLabel.REQUIRED, 

      FupolLabelLenght.SHORT, 

      StringValidator.minimumLength(2), 



   

 

 

 
 

Deliverable D3.2          157 

      StringValidator.maximumLength(255)); 

And the markup layout (CSS) is being reused over and over again: 

div.Fupol_LabeledTextfield{float: left; margin-right: 10px; } 

.fupol_Label{ 

    width: 150px;  

    float:left; 

    margin-bottom: 8px; 

    margin-top:3px 

} 

.fupol_Label.short{ width: 100px} 

The layout information is set in the base component's initializer code: 

public class FupolLabel extends Label { 

 ... 

  protected String createClasses(boolean required,  

                                 FupolLabelLenght fupolLabelLength) { 

    return "fupol_Label" + getMandatoryInfo(required) +  

                           getFupolLabelLength(fupolLabelLength); 

  } 

 ... 

} 

Wicket generates a class attribute into the HTML code and the common CSS renders 

this. 

For additional info about how Wicket works read chapter “9.4. Flow Control”. 
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9 Technical Concepts and Architectural Aspects 

The following chapters cover examples of frequent cross-cutting concerns or aspects. 
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9.1 Persistency 

See 5.2.7 "Data Management" for a static view of the data persistency mechanisms. 

This chapter provide additional information regarding the implementation of 

persistency in general. 

 

Relational Data 

For persisting relational data the FUPOL Core Platform uses Hibernate with 

annotations. 

 

For details on Hibernate take a look at their homepage: http://www.hibernate.org/. 

[Sim10] covers the subject quite well. 

Hibernate is configured in a configuration file (hibernate.xml). This file contains basis 

setup information. 

The following code is an excerpt from our hibernate.xml file: 

<beans xmlns="http://www.springframework.org/schema/beans" 

    ...> 

    <!-- Hibernate session factory --> 

    <bean id="sessionFactory" 

        class="org.springframework.orm.hibernate3.annotation. 

                     AnnotationSessionFactoryBean"> 

        <property name="dataSource"> 

            <ref bean="dataSource" /> 

        </property> 

        <property name="hibernateProperties"> 

            <props> 

                <prop key="hibernate.dialect">   
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                      org.hibernate.dialect.PostgreSQLDialect 

                </prop> 

                ... 

            </props> 

        </property> 

        <property name="annotatedClasses"> 

            <list> 

                  <value> 

                       eu.fupol.client.pojo.SocialMediaFacebookAccount 

                  </value> 

                ... 

               </list> 

          </property> 

    </bean> 

    <bean id="transactionManager" 

        class="org.springframework.orm.hibernate3. 

                       HibernateTransactionManager"> 

        <property name = "sessionFactory" ref="sessionFactory" /> 

    </bean> 

    <tx:annotation-driven /> 

</beans> 

Currently the implementation model of the FUPOL Console's relational data is as 

follows (entity-relationship-diagram). Note that the opinions (from the opinion maps) 

are stored in the relational database including the eCitizen's user id. This is 

mandatory and can't be anonymized, as the eCitizen has to be authenticated in order 

to be able to provide opinions (active e-participation): 
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The FUPOL Administration Console's relational implementation model is as follows 

(note the similarities with the previous model). As the FUPOL Administrator Console 

is mainly used for client management the model is quite simple: 
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GIS Data 

GIS data is technically persisted in the same relational database (Postgres), but the 

Postgres-server is extended using PostGIS. However - finally it's all relational data. 

The following two tables are the core of the GIS model: 

 

 

Semantic Data 

Semantic data is stored on Postgres-server, too. However the server is again 

extended (JENA) to allow data access on a higher level of abstraction (SPARQL, 

RDF). 

Quering is done by SPARQL. SPARQL is an RDF query language, that is, a query 

language for databases, able to retrieve and manipulate data stored in Resource 

Description Framework (RDF) format. It was made a standard by the RDF Data 

Access Working Group (DAWG) of the World Wide Web Consortium, and considered 

as one of the key technologies of semantic web. On 15 January 2008, SPARQL 1.0 

became an official W3C Recommendation. SPARQL allows for a query to consist of 

triple patterns, conjunctions, disjunctions, and optional patterns. Implementations for 

multiple programming languages exist. 

 SPARQL 

SPARQL allows users to write unambiguous queries. For example, the following 

query returns names and emails of every person in the dataset (uses the FOAF - 
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friend of a friend - ontology): 

PREFIX foaf: <http://xmlns.com/foaf/0.1/> 

SELECT ?name ?email 

WHERE { 

  ?person a foaf:Person. 

  ?person foaf:name ?name. 

  ?person foaf:mbox ?email. 

} 

This query can be distributed to multiple SPARQL endpoints (services that accept 

SPARQL queries and return results), computed, and results gathered, a procedure 

known as federated query. 

Query forms 

The SPARQL language specifies four different query variations for different 

purposes. 

Each of these query forms takes a WHERE block to restrict the query although in the 

case of the DESCRIBE query the WHERE is optional. 

Example 

Another SPARQL query example that models the question "What are all the country 

capitals in Africa?": 

PREFIX abc: <http://example.com/exampleOntology#> 

SELECT ?capital ?country 

WHERE { 

  ?x abc:cityname ?capital ; 

     abc:isCapitalOf ?y . 

  ?y abc:countryname ?country ; 

     abc:isInContinent abc:Africa . 

} 
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Variables are indicated by a "?" or "$" prefix. Bindings for ?capital and the ?country 

will be returned. 

 

Statistical Data 

Fraunhofer suggested to use one of the following data representation formats/data 

retrieval protocols for handling statistical data: 

 Eurostat-XML 

 StatDataML 

 SDMX 

 SDB QL 

Among these the SDMX format was chosen. For details on SDMX see 

http://sdmx.org/. 

The following example describes statistical data in SDMX: 

fupol_sdmx 

<?xml version="1.0" encoding="UTF-8"?> 

<!-- Copyright SDMX 2005 - www.sdmx.org --> 

<CompactData xmlns="http://www.SDMX.org/resources/SDMXML/schemas/v2_0/message" 

xmlns:bisc="urn:sdmx:org.sdmx.infomodel.keyfamily.KeyFamily=BIS:EXT_DEBT:compact" 

xmlns:compact="http://www.SDMX.org/resources/SDMXML/schemas/v2_0/compact" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

xsi:schemaLocation="http://www.SDMX.org/resources/SDMXML/schemas/v2_0/message 

SDMXMessage.xsd 

urn:sdmx:org.sdmx.infomodel.keyfamily.KeyFamily=BIS:EXT_DEBT:compact 

BIS_JOINT_DEBT_Compact.xsd 

http://www.SDMX.org/resources/SDMXML/schemas/v2_0/compact  DMXCompactData.xsd" > 

 <Header> 

     <ID>JD014</ID> 

     <Test>true</Test> 

     <Truncated>false</Truncated> 

     <Name xml:lang="en">Trans46305</Name> 

     <Prepared>2001-03-11T09:30:47-05:00</Prepared> 
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     <Sender id="BIS"> 

         <Name xml:lang="en">Bank for International Settlements</Name> 

         <Contact> 

             <Name xml:lang="en">G.B. Smith</Name> 

             <Telephone>+000.000.0000</Telephone> 

         </Contact> 

     </Sender> 

     <Receiver id="ECB"> 

         <Name xml:lang="en">European Central Bank</Name> 

         <Contact> 

             <Name xml:lang="en">B.S. Featherstone</Name> 

             <Department xml:lang="en">Statistics Division</Department> 

             <Telephone>+000.000.0001</Telephone> 

         </Contact> 

     </Receiver> 

     <DataSetAction>Append</DataSetAction> 

     <Extracted>2001-03-11T09:30:47-05:00</Extracted> 

     <ReportingBegin>2000-01-01T00:00:00</ReportingBegin> 

     <ReportingEnd>2000-12-01T00:00:00</ReportingEnd> 

 </Header> 

   

 <bisc:DataSet> 

     <bisc:SiblingGroup VIS_CTY="MX" JD_TYPE="P" JD_CATEGORY="A" AVAILABILITY="A" 

DECIMALS="2" BIS_UNIT="USD" UNIT_MULT="5"/> 

     <bisc:SiblingGroup VIS_CTY="MX" JD_TYPE="P" JD_CATEGORY="B" AVAILABILITY="A" 

DECIMALS="2" BIS_UNIT="USD" UNIT_MULT="5"/> 

     <bisc:Series FREQ="M" COLLECTION="B" TIME_FORMAT="P1M" VIS_CTY="MX" JD_TYPE="P" 

JD_CATEGORY="A" > 

         <bisc:Obs TIME_PERIOD="2000-01" OBS_VALUE="3.14" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2001-02" OBS_VALUE="2.29" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-03" OBS_VALUE="3.14" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-04" OBS_VALUE="5.24" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-05" OBS_VALUE="3.14" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-06" OBS_VALUE="3.78" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-07" OBS_VALUE="3.65" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-08" OBS_VALUE="2.37" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-09" OBS_VALUE="3.14" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-10" OBS_VALUE="3.17" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-11" OBS_VALUE="3.34" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-12" OBS_VALUE="1.21" OBS_STATUS="A"/> 

     </bisc:Series> 

     <bisc:Series FREQ="A" COLLECTION="B" TIME_FORMAT="P1Y" VIS_CTY="MX" JD_TYPE="P" 

JD_CATEGORY="A"> 
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         <bisc:Obs TIME_PERIOD="2000-01" OBS_VALUE="3.14" OBS_STATUS="A"/> 

     </bisc:Series> 

    

     <bisc:Series FREQ="M" COLLECTION="B" TIME_FORMAT="P1M" VIS_CTY="MX" JD_TYPE="P" 

JD_CATEGORY="B"> 

         <bisc:Obs TIME_PERIOD="2000-01" OBS_VALUE="5.14" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2001-02" OBS_VALUE="3.29" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-03" OBS_VALUE="6.14" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-04" OBS_VALUE="2.24" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-05" OBS_VALUE="3.14" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-06" OBS_VALUE="7.78" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-07" OBS_VALUE="3.65" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-08" OBS_VALUE="5.37" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-09" OBS_VALUE="3.14" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-10" OBS_VALUE="1.17" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-11" OBS_VALUE="4.34" OBS_STATUS="A"/> 

         <bisc:Obs TIME_PERIOD="2000-12" OBS_VALUE="1.21" OBS_STATUS="A"/> 

     </bisc:Series> 

     <bisc:Series FREQ="A" COLLECTION="B" TIME_FORMAT="P1Y" VIS_CTY="MX" JD_TYPE="P" 

JD_CATEGORY="B" > 

     <bisc:Obs TIME_PERIOD="2000-01" OBS_VALUE="4.14" OBS_STATUS="A"/> 

     </bisc:Series> 

 </bisc:DataSet> 

</CompactData> 
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9.2 User Interface 

The user interface is implemented as a web based frontend. Currently we don't 

target mobile devices, but providing a customized interface for these kind of devices 

would be possible without a major redesign. 

The user interface itself is implemented using Apache Wicket. There's not much eye 

candy in it, but depending on the target audience we decided to set different 

standards for attractiveness and usability: 

Priority Roles Remarks UI 
Quality 
Level 

Key Users  Facilitator 

 eCitizen 

 Reviewer 

These are the 'heavy use' 

users that typically work 

hands-on with FUPOL. Their 

requirements regarding 

functionality and usability 

must be treated with highest 

priority. 

high 

Secondary 

Users 

 Decision Maker 

 Communicator 

 Domain Expert 

These are users that don't 

work with FUPOL on a 

regular basis. Instead of that 

they're involved in parts of 

the business processes, but 

usually not in the whole 

process. 

medium 

Unimportant 

Users 

 System 

Administrator 

 Simulation 

Modeler 

 System Operator 

These are users who's main 

tasks involve configuration of 

the system or parts of it. 

These tasks usually don't 

happen that often. 

low 
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9.3 Ergonomics 

Regarding ergonomics the same principles as mentioned in the previous section (user 

interface) apply. The ergonomics that the system must be designed for depends on 

the intended user group. 
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9.4 Flow Control 

Flow control is a core feature of Wicket, the web frontend framework that the FUPOL 

Core Platform's web applications are built upon. 

 

Wicket is a componet oriented web framework. Everything is a component: 

 

See chapter 8.1. "Generic UI Components” for details on how we use Wicket and 

extended the framework with custom-made components. 
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Wicket Components 

Wicket decouples components (Java) from their view (html). WebPages, 

Components, XHTML Templates are the core building blocks of Wicket: 

 

Wicket Flow 

The Wicket flow defines the execution steps that the framework takes when 

propagating the user interaction through the various Wicket layers and components. 

1. A browser sends the user's interaction as a request to a server 

2. Wicket processes the request and calls the corresponding component. This 

component represents the model and the controller (MVC pattern - model-

view-controller). 

3. The controller is the event handler inside the component (event handling 

methods are onClick or onSubmit). 

4. The model represents the domain (line campaigns or social media search) and 

has access to the underlying data. 
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5. After processing the data Wicket calls setResponsePage. A new page will be 

created and the flow starts again. 

 

 

Transaction Procession - Spring Transaction Management 

The FUPOL Core Platform  uses Spring Transaction Management. Spring abstracts 

the underlying transaction management support. Therefore it's possible to use Sprint 

transactions inside a fully loaded application server (tx-monitor) or just use local 

transactions (such as those on single JDBC connections, without using XA) by just 

configuring the mechanism to use without having to change the application's 

implementation. 

This allows the team to postpone the technological decision regarding the transaction 

mechanism. Whatever we need can be configured later. Currently WP3 uses just 
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simple local JDBC connections with local transactions. This might change depending 

on the other module's technical requirements (i.e. the pluggable simulators). 

The following diagram shows a Spring container configured with a JTA Manager 

(Atomikos). Note that there are two transactional resources (the DBMS and the 

messaging system). 

 

The FUPOL Core Platfowm uses Spring's declarative transaction implementation. 

 The Spring Documentation 

(Source: http://static.springsource.org/spring/docs/3.1.x/spring-framework-

reference/html/transaction.html) 

“The most important concepts to grasp with regard to the Spring Framework's 

declarative transaction support are that this support is enabled via AOP proxies, and 

that the transactional advice is driven by metadata (currently XML- or annotation-

based). The combination of AOP with transactional metadata yields an AOP proxy 

that uses a TransactionInterceptor in conjunction with an appropriate 
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PlatformTransactionManager implementation to drive transactions around method 

invocations.” 

The following diagram illustrates this concept: 

 

The following listing is a typical FUPOL service class implementation. Note the 

declarative transaction demarcation. 

public class CampaignServiceImpl implements CampaignService { 

  private CampaignDAO campaignDAO; 

  public void setCampaignDAO(CampaignDAO campaignDAO) { 

    this.campaignDAO = campaignDAO; 

  } 

    

  @Override 

  @Transactional(propagation = Propagation.SUPPORTS, readOnly = true) 

  public List<Campaign> getAllCampaignsFor(Client client) { 
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    return campaignDAO.findAllFor(client); 

  } 

  @Override 

  @Transactional(propagation = Propagation.REQUIRED, readOnly = false) 

  public void create(Campaign campaign) { 

    campaignDAO.create(campaign); 

  } 

} 

The transaction manager is configured in the Spring configuration file: 

<bean id="transactionManager" 

        class="org.springframework.orm.hibernate3. 

               HibernateTransactionManager"> 

        <property name = "sessionFactory" ref="sessionFactory" /> 

</bean> 

<tx:annotation-driven /> 

 

Mule Transaction Management 

Like Spring, Mule transaction management is agnostic to the underlying transaction 

management. If we want to enlist multiple managed resources within the same 

transaction we may choose XA Transactions. 

A transaction is a set of operations or activities that must be processed either in its 

entirety or not at all. The term is especially relevant in the database area with the 

important notion of ACID-transactions (atomic, consistent, isolated, durable). 

Transactions in a service oriented architecture can be tricky, as there are many 

transactional resources involved (i.e. relational databases, messaging middleware, 

other transaction monitors, ...). 
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9.5 Session Handling 

Session handling in the FUPOL Core Platform is quite simple and based on http's 

standards. In order to support scalability regarding the number of concurrent user 

sessions we try to keep the session's memory footprint small. Most of this is handled 

by Wicket anyway. 

 

Wicket Sessions 

 Wicket Session 

(Source: Wicket in Action) 

A session holds the state of one user during the time the user is active on the site. 

There is typically one session instance for one user. Sessions either are explicitly 

terminated (when a user logs off) or timed out when no activity has occurred for a 

certain time. A nice feature of Wicket is the ability to use custom sessions—for 

instance, to keep track of the current user. 

The following diagram shows the relation between the artifacts application, session 

and request. 
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A session identifies an active connection between a client and a server. The session 

state must be preserved, which is especially important if stateless protocols such as 

HTTP are used for communications. Session handling is a critical challenge esp. for 

intra- and internet-systems and can strongly influence the performance of a system. 
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9.6 Security 

The security of software systems deals with mechanisms that ensure data 

confidentiality, integrity, and availability. 

 

Wicket Security 

Wicket’s default way of handling web applications is to use session-relative pages. 

With this approach page instances are kept on the server, and the user asks Wicket 

for a certain page by passing the page number. To hack the site, it's necessary to 

hijack the session and then guess the right page identifier and version number. 

Wicket's user authentication is implemented via auth-roles. 

 

Spring Security 

The Spring framework's built-in security API is used for authentication and access-

control. It is highly customizable and widely accepted. 

Wicket's user authentication may even be implemented by Spring Security. 

Spring Security can be used to authenticate users and authorize components in Mule. 

 

Password Encryption 

In order to prevent a situation where someone get's his hands on the internal 

database's content (including the user credentials) and subsequently access to all 

passwords the users' passwords are stored in an encrypted way. 
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Strong password encryption is supported throughout the FUPOL Core Platform (see 

http://www.jasypt.org/). The following listing shows the configuration of the related 

algorithms: 

Spring Encryption Configuration 

<beans xmlns="http://www.springframework.org/schema/beans" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

xsi:schemaLocation="http://www.springframework.org/schema/beans 

http://www.springframework.org/schema/beans/spring-beans-3.0.xsd"> 

  

    <bean id="strongEncryptor" 

    class="org.jasypt.encryption.pbe.PooledPBEStringEncryptor"> 

    <property name="algorithm"> 

        <value>PBEWithMD5AndTripleDES</value> 

    </property> 

    <property name="password"> 

        <value>jasypt</value> 

    </property> 

    <property name="poolSize"> 

        <value>4</value> 

    </property> 

  </bean> 

    

  <bean id="hibernateStringEncryptor" 

    class="org.jasypt.hibernate3.encryptor.HibernatePBEStringEncryptor"> 

    <property name="registeredName"> 

        <value>strongHibernateStringEncryptor</value> 

    </property> 

    <property name="encryptor"> 

        <ref bean="strongEncryptor" /> 

    </property> 

  </bean> 

</beans> 

Hibernate is configured to encrypt the user's password upon saving the user record: 
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Hibernate Mapping Excerpt 

<typedef name="encrypted"  

                       class="org.jasypt.hibernate3.type.EncryptedStringType"> 

    <param name="encryptorRegisteredName"> 

           strongHibernateStringEncryptor 

    </param> 

</typedef> 

<property name="password" type="encrypted"> 

    <column name="password" length="50" not-null="false" /> 

</property> 
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9.7 Communications and Integration with other Software 

Systems 

Requirement WP3-349 drives the integration architecture with its focus on 

extensibility and adaptability: 

FUPOL is a research project and thus we need to change the scope frequently and in 

an agile way. As the system's overall footprint is significant we need to find an 

architecture that allows us to change the number of modules and how they interact 

without a total redesign. While it's impossible to achieve this under all thinkable 

circumstances the architecture must consider this fact. 

WP3-349 The system's architecture must support the adding/removing of 
modules without a complete redesign 

Description: The system must be designed in a way that supports the addition 

and removal of modules without a major redesign. 

Originator: Rumm 

Stakeholders: sysop 

Fit Criterion:  The modules are coupled in a lightweight way 

 Communication is performed using a central component 

(message oriented middleware or enterprise service bus or 

something similiar). Modules don't interact directly with each 

other. 

 Communication must be performed using non-proprietary 

standards that are independent of the module's 

implementation (no direct calls, no linking, ...) 

Communication and integration with other software systems is done using one of the 

following mechanisms (in order of preference): 

Partner System's 
Scope 

Communication 

Internal (part 

of FUPOL) 

 Messaging over the Enterprise Service Bus (using 

adapters), wrapping around one of the following protocols: 

o Industry standards (SOAP, WML/WFS, SparQL, ...) 
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o Proprietary web service (usually specified by the 3rd 

party system's vendor, i.e. Xerox, Semavis, ...) 

o Other Proprietary Protocol 

External 

(outside of 

FUPOL) 

 Industry standards (SOAP, WML/WFS, SparQL, ...) 

 Proprietary web service (usually specified by the 3rd party 

system's vendor, i.e. Facebook, Twitter, ...) 

 Other Proprietary Protocol 

As a generic pattern coupling between the FUPOL components is light using the 

Enterprise Service Bus which in fact wraps around other protocols. If there's an open 

standard we try to use it whenever possible. See D3.1 chapter 6.4.2 "Requirements 

for Interfacing with Adjacent Systems" for details on the interface protocols and an 

overview of the linked systems. 

A typical example for an internal interface is specified by WP3-326 (internal social 

media interface). 

FUPOL is a tool-box system and not based on predefined workflows. In order to 

combine the FUPOL tools in a way that is appropriate for the specific problem the 

system must be able to efficiently use the same data in various tools and hand over 

output data from one tool as input data to another one. 

This requires a common standard for data storage and data exchange. It's obvious 

that sticking to well-established industry-standards is a viable risk mitigation 

strategy. 

WP3-326 Internal social media data exchange must be based on semantic 
web technology 

Description: In order to be able to exchange social media data between the 

various FUPOL tools semantic web standards must be used for data 

representation and data retrieval. 

These standards are: 

 RDF for representing social media data (using an 
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appropriate ontology, i.e. FOAF) 

 SparQL for retrieving social media data (query language) 

The tools that will use these semantic web standards are: 

 Summarization (topic extraction, sentiment analysis, ...) 

 Visualization 

 (perhaps) Simulators 

Originator: Peter Sonntagbauer 

Stakeholders: facilitator 

Fit Criterion:  Social media data can be queried from the core platform by 

the summarization, visualization and simulation tools 

 The query language used is SparQL 

 The data is being represented in RDF triples using an 

ontology (i.e. FOAF) 

WP3-327 "Geographical data exchange must be based on well-established GIS 

technologies (WFS/WMS/WFS-T)" defines similiar requirements for interfacing GIS 

components. 
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9.8 Distribution 

Distribution is the design of software systems whose parts are executed on different 

– physically separated – hardware systems. 

While the FUPOL Core Platform will finally be hosted in a cloud system the pilot 

operations will start using physical servers. 

The core platform is based on a modular software architecture. We use Maven multi-

module projects to build loosely coupled modules. Each module has its own 

Subversion (SVN) directory structure with trunk, tag and branches subdirectories. 

With this approach it is possible to release or deploy only a subset of the existing 

modules independently. 

The following diagram shows a simplified package diagram of the core platform. The 

packages fupol_base and fupol_service are built as jar files. The packages 

fupol_client and fupol_client_administration are using the other two packages and 

are built as WAR (Web application ARchive) files. Those WAR-files can be deployed 

independently and distributed over several physical servers. 
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9.9 9.9. Exception/Error Handling 

Exceptions are handled in a very common way. 

The following example shows a typical exception handling procedure: 

1. Our Data access object (dao) triggers an exception (i.e. a data integrity violation): 

ClientDAOImpl 

... 

  @Override 

  public Client update(Client p_Client) { 

    return (Client) currentSession().merge(p_Client); 

2. In the service layer we call the dao. So the exception gets propagated upwards to 

the service: 

ClientServiceImpl 

... 

  @Override 

  @Transactional(propagation = Propagation.REQUIRED, readOnly = false) 

  public Client update(Client client) { 

    return clientDAO.update(client); 

  } 

3. Another service calls the update method and this service is responsible for 

catching all exceptions: 

BoundingBoxServiceImpl 

... 

  @Override 

  public void updateBoundingBoxFor(Client client, BoundingBox boundingBox) { 

    try { 

      clientService.update(client); 

    } catch (DataIntegrityViolationException e) { 

      throw new FupolDataIntegrityBusinessException(client.getName()); 

    } 
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  } 

4. The exception must be declared with an i18n internationalized key for generating 

a user-friendly description of the underlying problem:. 

public class FupolDataIntegrityBusinessException extends 

FupolBusinessException { 

    private static final long serialVersionUID = 1L; 

    private static final String KEY = "AlreadyExistsException"; 

    private String associatedValue; 

    public FupolDataIntegrityBusinessException(String associatedValue) { 

        super(KEY); 

        this.associatedValue = associatedValue; 

    } 

    public String getAssociatedValue() { 

        return associatedValue; 

    } 

} 

5. In FupolForm - our base class for forms - the call to the doFupolSubmit-method is 

wrapped in a try-catch-block: 

FupolForm 

... 

 @Override 

  protected void onSubmit() { 

    logger.warn("Class: " + this.getClass().getName()); 

    try { 

      if ( !(findSubmittingButton() instanceof AjaxConfirmButton)) { 

        doFupolSubmit(); 

      } 

    } catch (FupolDataIntegrityBusinessException e) { 

      error(getString(e.getKey(), new Model(e.getAssociatedValue()))); 

    } catch (FupolBusinessException e) { 

      error(getString(e.getKey())); 

    } 

  } 
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  protected abstract void doFupolSubmit(); 

6. Every page implementation (containing forms based on FupolForm) is now able to 

handle the exceptions without adding additional code. The problem is caught and the 

internationalized error message is displayed by default: 

EditClientPage 

... 

  @Override 

  protected void doFupolSubmit(Client client) { 

    logger.warn(client); 

    boundingBoxService.updateBoundingBoxFor(client, null); 

    setResponsePage(interceptPage); 

  } 

The following class diagram shows the static view of this mechanism. Note the 

custom exceptions that the FUPOL Core Platform uses: 
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9.10 Logging, Tracing 

In order to understand the system's behaviour on a technical level trace-files are 

required by the system operator. The reason for reading them might be... 

 a system malfunction has occured and the system operator has to find the 

exact point of time when this happened 

 the system produces wrong results and the developers must be able to 

reproduce the data flow through the system 

 a hacker tried to breach the system's security mechanisms and the system 

operator must understand what he did 

WP3-71 The system must generate trace-files in order to support technical 
root cause analysis by the system operator 

Description: The system must generate trace-files so that the system operator 

and the developers can understand the system's past behaviour. 

Originator: Rumm 

Stakeholders: developers 

sysop 

Fit Criterion: 1. the system generates trace-files 

2. the trace files can be read with system tools on a Linux 

platform (i.e. tail, grep) 

3. the system operator/developer can change the log level per 

module without recompiling/redeploying the application 

4. the trace files contains at least...  

1. a timestamp in local time 

2. the debug output as text (UTF-8) 

Note that it's not necessary to be able to apply the changes to the 

tracing configuration at runtime with immediate effect. It's ok to 

restart the application afterwards. 
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9.11 Business Rules 

In general business rules are implemented in source code as part of the service 

layer. There's no generic business rules engine in use. 
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9.12 Configurability 

The flexibility of a software system is influenced by its configurability, i.e. the possibility to 

make certain decisions about usage of the system at a late point in time. 

Configurability can occur at the following events: 

 During development: For example server, file, or directory names could be 

stored directly in the code (“hard-coded”). 

 During deployment or installation: Configuration information for a specific 

installation (such as the installation path) can be given. 

 At system startup: Information can be read dynamically before or during 

system startup. 

 During application execution: Configuration information is queried or read 

during runtime. 

As our system is using the Spring framework, flexible configuration is a vital but easy 

part of our architecture. For example the FUPOL Core Platform uses a wfs.url 

property for the GeoServer web feature service (WFS) URL. Spring will be used to 

resolve the wfs.url property. Currently the property is located within the context.xml 

file. 

context.xml 

<?xml version='1.0' encoding='utf-8'?> 

<Context docBase="fupol" path="/fupol" reloadable="true" 

source="org.eclipse.jst.jee.server:app"> 

    <Parameter name="wfs.url" 

value="http://localhost:7080/geoserver/wfs?request=GetCapabilities&amp;VERS

ION=1.0.0" override="false" /> 

</Context> 

To access the wfs.url property within an Spring container we have to add the 

following lines to your application context file: 
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Application Context 

<beans xmlns="http://www.springframework.org/schema/beans" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

xmlns:context="http://www.springframework.org/schema/context" 

xsi:schemaLocation="http://www.springframework.org/schema/beans 

http://www.springframework.org/schema/beans/spring-beans-3.0.xsd 

http://www.springframework.org/schema/context 

http://www.springframework.org/schema/context/spring-context-3.0.xsd"> 

    <bean id="servletPropertyPlaceHolder" 

class="org.springframework.web.context.support.ServletContextPropertyPlaceh

olderConfigurer"> 

        <description> 

            Resolves placeholders via Tomcat's context file for web app 

        </description> 

        <property name="searchContextAttributes" value="true" /> 

    </bean> 

    ... 

    <bean id="boundingBoxDAO" 

class="eu.fupol.core.geo.dao.impl.BoundingBoxDAOImpl"> 

        <property name="url" value="${wfs.url}" /> 

    </bean> 

    ... 

 </beans> 

  

Configuration during Development 

To provide a convenient way to locally deploy and test during development, the 

whole project is checked in with a local environment configuration. So every new 

developer just has to download the development configuration and things should 

work out of the box. 

 

Configuration during Deployment 

We are using maven profiles to deploy the applications to different locations/stages 

(test, demo, production, etc.) with different configuration settings. 

 

<profile> 
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    <id>testServerTomcat7Deploy</id> 

    <build> 

        <plugins> 

            <plugin> 

                <groupId>org.apache.tomcat.maven</groupId> 

                <artifactId>tomcat7-maven-plugin</artifactId> 

                <version>2.0-SNAPSHOT</version> 

                <configuration> 

                    <url>http://fupol-4.cellent.at/manager/text</url> 

                    <update>true</update> 

                    <mode>war</mode> 

                    <server>testServerTomcatManagerCredentials</server> 

                </configuration> 

            </plugin> 

        </plugins> 

    </build> 

</profile> 

 

Maven packages these configurations in the JAR/WAR-files and generates custom 

builds for each server stage. 
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9.13 Parallelization and Threading 

The FUPOL Core Platform's architecture is service oriented and based on an 

enterprise service bus. Thus the various services will be executed in parallel. 

Synchronization between them is a major responsibility of the enterprise service bus 

(using orchestration services and messaging). 

Inside the FUPOL Core Platform there are several (pseudo-)batch processes that are 

executed in parallel, i.e. the scheduled crawler. 

Threads in Wicket 

Wicket provides a single-threaded programming model. All the pages and 

components are synchronized and located within there page map. We should never 

have any problems regarding multithreading if we keep in mind that application 

objects, session objects and session stores are not thread-safe. 
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9.14 Internationalization 

In order to achieve a high level of acceptance the user interface must be available in 

all languages used by our partner cities for administration and in the major European 

languages. 

WP3-15 Multilingual User Interface  

Description: The user interface must support the following languages. 

 (British) English 

 German 

 Italian 

 Croatian 

 French 

 Greek 

 Mandarin 

The user's language settings will be set upon registration to the 

best available language based on the user's browser settings. If the 

user's browser language is different from all of the above listed 

languages then English will be set as the default. 

A user must be able to change the language settings in his/her 

profile. 

This requirement extends to all modules and components including 

3rd party software that are accessible by users (facilitator, 

eCitizen,...), but not necesarily to system operators. For those parts 

of the system that are only accessible by system operators an 

English locale is sufficient. 

Opposite to all other text error messages/log entries/journal entries 

must be displayed in English. 

Originator: Peter Sonntagbauer 

Stakeholders: users 

Fit Criterion: Phase 1: 

 All static text that is displayed by the application (i.e. 

widgets, labels, ...) is bundled in a single text file (or a 
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collection of text files) per language. There are no user 

visible static texts in the source code. 

 The resource bundle for the english language is available. 

Phase 2: 

 The user can change his/her language settings in the profile. 

The changes are made permanent until the next change 

happens. 

 All displayed text is being displayed in the user's language 

 User interaction is possible in the user's language (i.e. text 

can be edited in Mandarin) 

The whole FUPOL application is internationalized. This means that every text on web 

page is coded and translated via a XML property file. While not being a technical 

issue the translation process has proven to be cumbersome and difficult to perform, 

as the localized texts are currently stored in resource bundle files (key-value pairs) 

and these files lack a user-understandable context. It's not obvious for the 

translating person where the text is being displayed. 

These resource bundle files contain  entries for labels, messages, error handling and 

so on. The following listing is an excerpt from such a resource bundle: 

... 

<entry key="title">Title</entry> 

<entry key="campaingDescription">Description</entry> 

<entry key="startDate">Start date</entry> 

... 

<entry key="messageCampaignStartDateIsGreaterThanEndDate"> 

    Start date has to be greater than the end date</entry>    

<entry key="messageOneOrMoreGoalsForACampaign"> 

    Please add at least one goal</entry> 

... 
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The components are able to render the correct language by themselves given that 

they get this information from the session and there are corresponding texts in that 

language. 

Here is an example for a custom-widget (label - textfield - error): 

FupolLabel labelLabel = new FupolLabel("campaignDescription", 

Model.of(getString(label)), required, labelLength); 

Wicket does the rest via the framework method getString. 

Those parts of the user interface where Wicket is not involved (i.e. the pin-popup-

dialogs that are rendered inside the opinion maps are implemented in JavaScript) the 

i18n-extension of jQuery is used. Once again the translations are stored in resource 

bundle files: 

... 

i18n_message_outsideBox=Pin outside opinion box! 

i18n_message_finishEditing=Finish editing your pin first 

i18n_message_serverError=An error occurred while processing your pin! 

... 

The JavaScript implementation of the pin-popup-dialog uses the resource bundle: 

function internationalize() { 

    "use strict"; 

    window.console.warn("INTERNATIONALIZE"); 

    jQuery.i18n.properties({ 

          name: 'Messages',  

          path:'/fupol-client/', 

          mode:'both', 

          callback: function() {  

          // http://code.google.com/p/jquery-i18n-properties/ 

          } 

    });     

} 
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The language information is set as part of the FUPOL client's data. Every client has a 

default language attached (i.e. italian for Prato). As the users are authenticated it's 

clear to which client they belong and thus the language setting can be derived from 

that. 
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9.15 Migration 

There are no migration requirements. However there are some data import facilities 

in use: 

 INSPIRE-based (or other) GIS data has to be imported to the GeoServer. 

Standard GIS-tools are used for that. Usually this data is 

updated/normalized/migrated as part of this process. 

 Statistical data (and other data) has to be imported. In that case any required 

migration steps have to be performed outside of the FUPOL application's 

context. 
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9.16 Testability 

ISTQB defines several test layers that are targetted at different views of the system's 

quality. 

The following diagram illustrates the ISTQB test layers: 

 

Note that deliverable D3.3 will provide additional info on test automation. 

Unit Test/ Unit Integration Test 

Unit/unit integration tests are low-level tests developed by the programmer himself. 

The components are tested using jUnit as the test framewoek. The code coverage is 

measured with Sonar (http://www.sonarsource.org/) 

System Test 

The FUPOL system test is split in activities based on ... 

 manual testing 

 test automation 
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The test automation is used for regression testing during developing - it is also 

included in the daily/nightly build. After building and deploying the project on the 

test automation environment, the tests are started and included in the result of the 

daily build. 

Unfortunately not everything can be automated in an economic way and so we still 

have to rely on manual tests for selected parts of the application (i.e. testing the 

JavaScript-based map viewer). This increases the test effort and reduces the 

accuracy of the regression tests, but there's no feasible workaround for that. 

System Integration Test 

The system integration test will be done manually, using a smoke test set. However 

as system integration is part of the continuous integration process there's some (not 

very structured, though) coverage on that, too. 

Acceptance Test 

The acceptance test will be executed by the test team and the end users. A test set 

for this test phase will be created and provided. 
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9.17 Plausibility and Validity Checks 

For plausibility and validation checks we use three different approaches: 

 validation inside the domain objects (Pojos) 

 validation inside the services 

 validation inside the user interface 

The following example illustrates these approaches: 

1. Check consistency in a Pojo. e.g. "as a prerequisite to inactivating a user the user 

must not be inactive yet". 

public class User 

... 

  public void inactivate(String inactivatedBy) { 

    Validate.notNull(inactivatedBy); 

    Validate.isTrue( !isDeleted()); 

    ... 

  } 

2. Check consistency and plausibility in services, e.g. "you can not invaildate a 

password if the user doesn't exist". 

public class UserServiceImpl 

... 

  @Transactional(propagation = Propagation.REQUIRED, readOnly = false) 

  public void resetPassword(User user, User performingUser) { 

    if (user == null) { 

      throw new FupolBusinessException(NO_USER_EXCEPTION); 

    } 

    if (performingUser == null) { 

      throw new FupolBusinessException(NO_PERFORMING_USER_EXCEPTION); 

    } 

    ... 

    user.inactivate(performingUser.getUsername()); 

    ... 
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  } 

3. Prohibit wrong user entry in the user interface, e.g. "a password field must be 

filled with data". 

This covers i.e. 

 mandatory field checks 

 data format checks 

 length checks 

 ... 

We use our framework classes e.g. FupolLabeledPasswordField for validating: 

FupolLabeledPasswordField oldPasswordTextField = new 

FupolLabeledPasswordField("oldPassword", new PropertyModel<String>( 

        getDefaultModel(), 

        "oldPassword"), "oldPassword"); 

The implementation of the password field uses a regular expression to validiate the 

password: 

public class FupolLabeledPasswordField  

... 

  public FupolLabeledPasswordField(String id, IModel<String> model, String 

label) { 

    ... 

    password.setRequired(true); 

    ... 

    password.add(new PatternValidator(FupolPatterns.USER_PASSWORD)); 

  } 

The pattern is set as a regular expression: 

public class FupolPatterns 

    public static final String USER_PASSWORD =  

                              "((?=.*\\d)(?=.*[a-z]|[A-Z]).{6,30})"; 
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9.18  Code Generation 

Code generation was not used when implementing the system. 



   

 

 

 
 

Deliverable D3.2          204 

9.19 Build-Management 

The development team uses continuous integration for several reasons: 

 the compile-build-package mechanism works in a well-defined environment 

(i.e. no 'local' versions of source files are around) 

 shorter feedback cycles (as soon as someone checks in code a build cycle with 

subsequent result dissemniation is triggered) 

 automation (build - test - release - deploy) 

Jenkins is a spin-off of the well-known Hudson(R) open source continuous integration 

server and technically equal. 

From the Jenkins homepage: 

“Jenkins is an award-winning application that monitors executions of repeated jobs, 

such as building a software project or jobs run by cron. Among those things, current 

Jenkins focuses on the following two jobs: 

 Building/testing software projects continuously, just like CruiseControl or 

DamageControl. In a nutshell, Jenkins provides an easy-to-use so-called 

continuous integration system, making it easier for developers to integrate 

changes to the project, and making it easier for users to obtain a fresh build. 

The automated, continuous build increases the productivity. 

 Monitoring executions of externally-run jobs, such as cron jobs and procmail 

jobs, even those that are run on a remote machine. For example, with cron, 

all you receive is regular e-mails that capture the output, and it is up to you to 

look at them diligently and notice when it broke. Jenkins keeps those outputs 

and makes it easy for you to notice when something is wrong.” 

Jenkins provides the following features (cited from the Jenkins homepage): 
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 Easy installation: Just java -jar jenkins.war, or deploy it in a servlet container. 

No additional install, no database. 

 Easy configuration: Jenkins can be configured entirely from its friendly web 

GUI with extensive on-the-fly error checks and inline help. There's no need to 

tweak XML manually anymore, although if you'd like to do so, you can do that, 

too. 

 Change set support: Jenkins can generate a list of changes made into the 

build from Subversion/CVS. This is also done in a fairly efficient fashion, to 

reduce the load on the repository. 

 Permanent links: Jenkins gives you clean readable URLs for most of its pages, 

including some permalinks like "latest build"/"latest successful build", so that 

they can be easily linked from elsewhere. 

 RSS/E-mail/IM Integration: Monitor build results by RSS or e-mail to get real-

time notifications on failures. 

 After-the-fact tagging: Builds can be tagged long after builds are completed 

 JUnit/TestNG test reporting: JUnit test reports can be tabulated, summarized, 

and displayed with history information, such as when it started breaking, etc. 

History trend is plotted into a graph. 

 Distributed builds: Jenkins can distribute build/test loads to multiple 

computers. This lets you get the most out of those idle workstations sitting 

beneath developers' desks. 

 File fingerprinting: Jenkins can keep track of which build produced which jars, 

and which build is using which version of jars, and so on. This works even for 

jars that are produced outside Jenkins, and is ideal for projects to track 

dependency. 

 Plugin Support: Jenkins can be extended via 3rd party plugins. You can write 

plugins to make Jenkins support tools/processes that your team uses. 

WP3-73 Jenkins must be used as a continuous integration server 

Description: Jenkins must be used for building the deployables. This includes... 

 a build is triggered automatically once someone checks in a 
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file into SVN 

 a build is triggered manually using Jenkin's web GUI 

 Jenkins grabs the sources from SVN 

 Jenkins loads the dependencies using Maven 

 Jenkins builds the deployables using Maven 

 Jenkins executes a regression test 

 optionally: Jenkins releases the binaries (tag the sources, 

generate reports, ...) 

 optionally: Jenkins deploys the binaries on a staging-server 

The following build-plans are mandatory: 

Continuous build 

 executed once a file is checked into SVN (maximum startup 

delay 2 mintes) 

 grab the sources and the dependencies 

 generate/compile 

 execute the continuous integration regression test suite. 

This test suite is optimzized for speed and execution 

duration, sacrificing test coverage for that. The maximum 

execution time should not exceed 5 minutes. 

 generate reports 

 trigger Sonar 

 at least if the build didn't terminate without errors: inform 

the developer that triggered the build by email about the 

result 

Daily build 

 executed daily/nightly at a scheduled (fixed) time 

 grab the sources, dependencies, generate/compile 

 execute the full regression test suite and generate a test 

report 

 execute the code coverage measurement and generate a 

test report. Note that the instrumented code must not make 

it into the binaries. 

 trigger Sonar 

 inform all team members about the result by email 
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Release build 

 same as the daily build, but manually triggered 

 additionally: tag the sources with the release number 

Originator: Rumm 

Stakeholders: developers 

Fit Criterion: 1. Jenkins is used for building the deployables that make it to 

the all deployment stages except for the developer's 

workstation 

2. Jenkins executes a regression test as part of the build plans 

The following screenshot shows the daily build in Jenkins: 

 

In order to get permanent feedback on code quality an automated code metrics 

analysis is mandatory. This includes the generation of metrics as... 

 artifact counts (lines of code, number of classes, ...) 

 comments to code ratio 

 number of duplicate lines 

 programming style violations 
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 dubious code constructs that introduce possible errors (from static code 

analysis) 

 test coverage 

 average code complexity (McCabe) 

 questionable dependencies 

 ...and the historical development of these indicators 

The goal here is to be aware of developments in the source code quality that will 

possibly (and likely) lead to product quality issues. This is done by preventing the 

build-up of technical dept in the source code. As we use an iterative and agile 

approach for project management (Scrum) a permanently high level of product 

quality is mandatory. 

WP3-432 Sonar must be used as a code quality server 

Description: Sonar is a common code quality metrics server. Being a mature 

open source product Sonar allows the integration of many add-ons 

(reporting tools, test coverage tools, ...) and integrates well with 

SVN and Jenkins. 

The following summary was taken from the Sonar homepage: 

All in one 

Sonar is an open platform to manage code quality. As such, it 

covers the 7 axes of code quality: 

 Architecture & design 

 Duplications 

 Unit tests 

 Complexity 

 Potential bugs 

 Coding rules 

 Comments 

Extend with plugins 

Covering new languages, adding rules engines, computing 

advanced metrics can be done through a powerful extension 
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mechanism. More than 50 plugins are already available. 

Languages covered 

Java is built in. Open Source and commercial plugins enable to 

cover C, C#, Flex, Natural, PHP, PL/SQL, Cobol and Visual Basic 6. 

In 3 clicks 

Sonar has got a very efficient way of navigating, a balance 

between high-level view, dashboard, TimeMachine and defect 

hunting tools. This enables to quickly uncover projects and / or 

components that are in Technical Debt to establish action plans. 

Quality is central 

Sonar is a web-based application. Rules, alerts, thresholds, 

exclusions, settings can be configured online. By leveraging its 

database, Sonar not only allows to combine metrics altogether but 

also to mix them with historical measures. 

See http://www.sonarsource.org/ for further details on Sonar. 

Originator: Rumm 

Stakeholders: developers 

Fit Criterion:  Sonar is used for generating code metrics 

 Sonar is triggered by the Jenkins build server (see the build 

plans for details on that) 

 Sonar historizes the results and generates diagrams 

illustrating trends of a selected set of code metrics:  

o lines of code 

o test coverage 

o complexity 

The following screenshot shows the current code quality situation. Note how the 

development of lines of code vs. test coverage indicates that the team must increase 

their efforts regarding unit testing to prevent future quality problems: 
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10 Design Decisions 

We have mentioned all design decisions at the same place where the affected design 

is described. 
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11 Quality Scenarios 

This chapter describes the principles of how we are going to systematically evaluate 

the architecture against the quality requirements (see chapter 1.4 "Quality Goals"). 

Note that deliverable D3.3 will contain a detailed description of the individual test 

cases. Here we try to give an overview of the basic ideas behind that. 
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11.1 Quality Tree 

The quality tree (as defined in ATAM) is constructed from quality goals surrounded by 

quality- and evaluatoin scenarios as leafs. 

The following quality tree shows the business events (referenced to D3.1.4.1.3. 

Business Event List) in relation to the quality goals (D3.2.1.4 Quality Goals). 

 



 

11.2 Evaluation Scenarios 

Stimulus Source of stimulus Environment System Artifact System Response Quality Goals and How They Are Adressed 

1. Decision maker 

needs support for 

his policy making 

process 

 External none (out of scope) none (out of scope) none (out of scope)  Accuracy: Provide campaign data to the 

facilitator who'll add it to the FUPOL core 

platform. The data must be processable by 

FUPOL without a major loss of precision. 

2. Facilitator creates 

the campaign 

 User 

 Internal 

 Client exists 

 System 

administrator 

exists 

 User with 

facilitator role 

added to client 

 Client UI 

 Database 

 Application 

Server 

 campaign 

persisted in 

database 

 campaign shown 

in campaign list 

 Internationalization: through a multilingual 

need of the UI 

 Extensibility: in case of new social media 

sources regarding the campaign management, 

it must be possible to extend the portfolio 

within short time 

3. Facilitator 

imports statistical 

data to the FUPOL 

core platform 

 User 

 Internal 

see above (step 2)  Client UI 

 Database 

 Application 

server 

 data imported in 

UTF-8 format 

 imported data 

ready for data 

processing 

 Internationalization: through a multilingual 

need of the UI 

 Adaptability: considering the wide spectrum 

of encodings and data schemes regarding 

statistical data it is necessary to provide a 

flexible import mechanism 

 Extensibility: For easier adding of other 

statistical data sources the interfaces must be 

generalized 

4. Facilitator 

imports GIS data to 

the FUPOL core 

platform 

 User 

 Internal 

see above (step 2)  Client UI 

 Database 

 Application 

server 

 Import 

services 

 data imported in 

UTF-8 format 

 imported data 

ready for data 

processing 

 Internationalization: through a multilingual 

need of the UI 

Adaptability: extending GIS data must be 

considered 

 Extensibility: For easier adding of other 

social media sources the interfaces must be 

generalized 
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 Accuracy: no data loss (accuracy) 

5. Facilitator collects 

social media data 

 User 

 Internal 

 environment 

prerequisite of 

step 2 

 social media 

accounts 

 Client UI 

 Database 

 Twitter API 

 Blogspot 

API 

 Facebook 

API 

 social media data 

stored 

anonymously in 

database 

 Internationalization: through a multilingual 

need of the UI 

 Adaptability: because WP3 is mainly a core 

system, the social media features must be 

accessible from other systems 

 Extensibility: extending new 

keywords/search criteria of the social media 

APIs 

 Privacy: the collected social media data must 

be anonymized 

6. It is time to 

collect answers 

from the poll 

 Internal  social media 

accounts 

 time 

scheduled 

crawler 

 Crawling 

mechanism 

 social media data 

stored in database 

 Adaptability: schedule must be configurable 

to the user's/busines case's needs 

 Accuracy: it must be guaranteed that 

no duplicate posts/opinions/records are stored 

in the database 

7. Facilitator 

initiates an online 

poll 

 User 

 Internal 

 see above 

(step 2) 

 social media 

accounts 

 stored 

keywords to 

search for 

 Collection 

and 

storage 

engine 

 poll 

 social media 

targets 

 Accuracy: due to the opportunity of storing 

keyword searches, a check for duplicity must 

take place (so that duplicate content is filtered 

before storing it)  

8. It is time to 

collect social media 

data 

 User 

 Internal 

 see above 

(step 2) 

 social media 

accounts 

 Database 

 Application 

server 

 social media data 

stored anonymous 

in database 

 Adaptability:  For easier adding of other 

social media sources the interfaces must be 

generalized 

Accuracy: it must be guaranteed that 
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 stored 

keywords to 

search for 

no duplicate posts/opinions/records are stored 

in the database 

9. Facilitator 

summarizes the 

social media data 

 User 

 Internal 

 see above 

(step 2) 

 social media 

accounts 

 stored 

keywords to 

search for 

 completed 

online poll 

 Client UI 

 Database 

 Application 

server 

 WP5-Tool 

 Social media data  Internationalization: through a multilingual 

need of the UI 

 Adaptability: summarization data is output 

of WP6 - this modules must be swappable with 

another implementation (using the enterprise 

service bus) 

 Privacy: the collected and summarized data 

must be anonymized 

10. Facilitator 

visualizes the 

summarized social 

media data 

 User 

 Internal 

 External 

 see above 

(step 2) 

 social media 

accounts 

 stored 

keywords to 

search for 

 completed 

online poll 

 summarization 

mechanism 

 Client UI 

 Database 

 Application 

server 

 WP6-tool 

 Campaign data 

o analysis 

results 

o statistical 

data 

 Internationalization: through a multilingual 

need of the UI 

 Adaptability: the collected social media data 

is visualized by the application of WP5; views 

are configurable 

 Extensibility: by using the enterprise service 

bus and the opportunity to integrate other 

visualization tools 

 Privacy: the collected and summarized data 

must be anonymized 

11. Facilitator 

provides feedback 

to the decision 

maker 

 User 

 Extern 

none (out of scope) none (out of scope) none (out of scope)  Accuracy: Informing the mayor about the 

analysis and poll results, needs reliable 

analysis algorithms 

12. Decision maker  Manager  see above  Client UI    Internationalization: through a multilingual 
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elaborates policy 

alternatives 

 External (step 2) 

 summarized 

social media 

data 

 Database 

 Application 

server 

need of the UI 

 Scalability: simulators and other tools must 

be able to produce reliable results from small 

to large sized data sets 

 Adaptability: calculated policy alternatives 

are an outcome of WP6 and presented in the 

client UI; views are configurable 

 Extensibility: it must be possible to add 

additional simulators, visualizations etc. within 

reasonable time 

13. Facilitator 

simulates the 

consequences of the 

changed policy 

 User 

 Internal 

 see above 

(step 2) 

 Client UI 

 Database 

 Application 

server 

 WP4-Tool 

 Simulation results  Internationalization: through a multilingual 

need of the UI 

 Scalability: simulators and other tools must 

be able to produce reliable results from small 

to large sized data sets 

 Adaptability: the simulator must be able to 

use various kinds of data as an input 

 Extensibility: by using the enterprise service 

bus and the possibility to integrate other 

simulator tools 

14. Facilitator closes 

the campaign 

 User 

 Internal 

 see above 

(step 2) 

 Client UI 

 Database 

 Application 

server 

 Campaign is 

closed and no 

longer writable 

(includes the 

related opinion 

maps) 

 Internationalization: through a multilingual 

need of the UI 
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11.3 Test Automation 

In order to support the iterative and incremental development process (SCRUM) a 

high level of test automation is mandatory. Therefore the WP3-team developed an 

extensive set of automated tests (targetted at different test levels). 

This chapter provides an overview of the test automation framework that is targetted 

against system tests (black box testing based on the specification in deliverable 

D3.1). 

11.3.1 Graphical Overview 
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11.3.2 Remote Control Server 

To manage the compatibility of the supported browsers, the test framework uses 

Selenium Remote Server. Selenium RC works like a proxy server and all the test 

cases have only to be written once while we can execute them on all supported 

browsers. Furthermore it is great for testing complex AJAX-based web user interfaces 

as part of out continuous integration process (using Jenkins). Furthermore there's a 

very helpful GUI for working with the test case implementations (Selenium IDE) 

should we want to write tests in a more expressive programming language than the 

Selenese HTML table format. 

11.3.3 Selenium - TestNG 

TestNG is a testing framework inspired from JUnit and NUnit but introducing some 

new functionalities that make it more powerful and easier to use, such as: 

 Annotations. 

 Run your tests in arbitrarily big thread pools with various policies available (all 

methods in their own thread, one thread per test class, etc...). 

 Test that your code is multithread safe. 

 Flexible test configuration. 

 Support for data-driven testing (with @DataProvider). 

 Support for parameters. 

 Powerful execution model (no more TestSuite). 

 Supported by a variety of tools and plug-ins (Eclipse, IDEA, Maven, etc...). 

 Embeds BeanShell for further flexibility. 

 Default JDK functions for runtime and logging (no dependencies). 

 Dependent methods for application server testing. 

TestNG is designed to cover all categories of tests:  unit, functional, end-to-end, 

integration, etc... 



   

 

 

 
 

Deliverable D3.2          221 

11.3.4 Configuration 

To be able to use the testautomation framework, the file configuration.xml.template 

must be copied and renamed in configuration xml. The configuration.xml file is on 

the ignore list of the svn repository. 

 

For easier handling of the test automation suite the configuration has been moved 

into a configuration file (configuration.xml). The file is structured by the following 

sections. 

Common Section 

<common> 

    <host>fupol-4.cellent.at</host> 

    <port>8080</port> 

    <waitSettings>30000</waitSettings> 

    <resetDB>false</resetDB> 

</common> 

 

Tag Content 

host tomcat-server url 

port tomcat's port 

waitSettings timeout in milliseconds 

resetDB boolean flag for resetting the databases between the test runs 
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Database section 

<database> 

    <host>srv-db-2.internal.activesolution.at</host> 

    <port>5432</port> 

    <fupolClient> 

        <dbName>fupol</dbName> 

        <schema>client</schema> 

        <dbUser>postgres</dbUser> 

        <dbPassword>xxx</dbPassword> 

    </fupolClient> 

    <fupolConsole> 

        <dbName>fupol_administration</dbName> 

        <schema>client</schema> 

        <dbUser>postgres</dbUser> 

        <dbPassword>xxx</dbPassword> 

    </fupolConsole> 

</database> 

 

Tag Content 

host database server 

port database port 

  

Testautomation section 

<testautomation> 

    <browser>firefox</browser> 

    <selenium> 

        <remoteServer> 

            <host>nb-dev-20</host> 

            <port>4444</port> 

        </remoteServer> 

    </selenium> 

</testautomation> 

 

Tag Content 
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browser supported browser types - prequisite is that the selected browser is 

installed on the system that executes the test 

 firefox 

 iexplorer 

 safari 

Used to launch the browser, e.g. "*firefox" or "c:\\program 

files\\internet explorer\\iexplore.exe" -> the asterisk will be added 

by the framework 

remoteServer The selenium remote server has to downloaded and installed on 

the machine where the tests will be executed (computer name or ip 

address is possible) 

  

Application section 

<application> 

    <sysopConsole> 

        <appContext>fupol-client-administration</appContext> 

        <username>xxx</username> 

        <password>xxx</password> 

    </sysopConsole> 

    <client> 

        <appContext>fupol-client</appContext> 

    </client> 

</application> 

 

Tag Content 

appContext Used to select the application that the test suite is targetted agains 

 

Social Media Section 

This section describes the social media credentials that will be used by for testing the 

social media content crawling process. 
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<SocialMedia> 

        <facebook> 

            <credentials> 

                <applicationID>xxx</applicationID> 

                <secret>xxx</secret> 

            </credentials> 

        </facebook> 

        <twitter> 

            <credentials> 

                <consumerKey>xxx</consumerKey> 

                <consumerSecret>xxx 

                </consumerSecret> 

                <accessTokenKey>xxx 

                </accessTokenKey> 

                <accessTokenSecret>xxx</accessTokenSecret> 

            </credentials> 

        </twitter> 

    </SocialMedia> 

11.3.5 Usage 

Starting Single Tests Manually 

All available tests reside in the folder src/test/java. Many IDEs (i.e. Eclipse) support 

the execution of single TestNG tests. 

  

Starting All Tests At Once 

For executing the whole test suite using eclipse, the user has to select the package 

src/test/java. The IDE (and the TestNG plugin) will trigger all contained tests 

sequentially. 
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Jenkins Nightly Build 

The test automation framework is included in the daily (nightly) build as one of the 

later building steps. After building and deploying the project on the test automation 

environment, the tests are started and included in the result of the daily build. 

11.3.6 FUPOL Test Automation Core Framework 

The extensive selenium/testNG framework has been further extended in order to 

best support our test automation requirements.. 

Every test class is derived from the generic TemplateForClass (sic !). This class 

handles basic configuration for our various test environments - including databases, 

application server and geoserver. 
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This class implements the following methods: 

Method name description 

startingFramework(ITestContext)  starts up the selenium remote 

server 

 setting up browser specific settings 

(i.e. proxy) 

 database handling 

o resets the test data base or 

o initializes the data base 

(FUPOL client and FUPOL 

client administration) using 

the sql scripts stored in the 

svn for initial setup 

procedures 

 opens a browser window 

stoppingFramework(ITestContext)  closing the browser window 

 shutting down the selenium server 

openBrowser(ITestContext) Before every test this method checks 

whether the prerequisites for the next 

test case are satisfied. In case of an error 

during test case execution a procedure is 

started to clean up respectively prepare 

for the next test case 

closeBrowserWindow(ITestContext) In case of an error during a test case 

execution, this method closes JavaScript 

dialogs or executes a sign out (session 

termination). 

For keeping the test framework object oriented, several helper classes were 

implemented. The following diagram shows the dependencies of a test case: 



   

 

 

 
 

Deliverable D3.2          227 

 

  

11.3.7 FUPOL-Service Project 

For preparing the test data for a test case in reasonable time, the FUPOL service 

project is used by the test automation framework. 

The following example shows the necessary calls for generating a client with system 

administrator, user and social media accounts. Note the section where the test data 

is set up. 

selenium = (DefaultSelenium) itc.getAttribute("selenium"); 

    navigation = new AdministratorNavigation(itc); 

    auth = new Authentication(); 

    waiter = new Waiter(itc); 

    Boolean activationState = true; 

    Boolean lockingState = false; 
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    clientName = "checkTwitterAccClient1"; 

    adminUserName = "checkTwitterAccAdmin1"; 

    adminPassword = "test123"; 

    socialMediaAccountTitle = "TA_Twitter01"; 

  

    createService.createClient(clientName, Locale.ITALIAN, 22.22F, 11.34F,  

                               11.65F, 22.99F); 

  

    createService.addSystemAdministrator( 

      createService.getClient(), 

      adminUserName, 

      "Max", 

      "Admin", 

      "test@fupol.eu", 

      adminPassword, 

      activationState, 

      lockingState); 

  

    createService.addTwitterAccount( 

      createService.getClient(), 

      socialMediaAccountTitle, 

      Configuration.getConfiguration().getString(TWITTER_CREDENTIALS + 

                   TWITTER_CONSUMER_KEY), 

      Configuration.getConfiguration().getString(TWITTER_CREDENTIALS +  

                   TWITTER_CONSUMER_SECRET), 

      Configuration.getConfiguration().getString(TWITTER_CREDENTIALS +  

                   TWITTER_ACCESS_TOKEN_KEY), 

      Configuration.getConfiguration().getString(TWITTER_CREDENTIALS +  

                   TWITTER_ACCESS_TOKEN_SECRET)); 

  

    auth.clientSignIn(itc, adminUserName, adminPassword); 

    navigation.navigateToAdministration(); 

    navigation.navigateToShowSocialMediaAccounts(); 

    assertTrue(selenium.isElementPresent("class=image_questionmark")); 

    selenium.click("id=check_" + socialMediaAccountTitle); 

    waiter.waitForCheck(socialMediaAccountTitle); 

    assertTrue(selenium.isElementPresent("class=image_yes")); 

    auth.clientSignOut(itc); 
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11.3.8 Reporting Tool 

TestNG supports several result reporting tools. After the test run a test execution 

report is generated and offered in the form of a HTML page. 

The following screenshot shows such a test result report: 
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11.4 User Data Generator 

In order to support our large test user base (we expect about 100 users from various 

pilot cities) we implemented a data generator that is able to create all required user 

accounts on all server stages. This data generator uses the same mechanism as the 

automated system tests. 
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12 Technical Risks 

Risk  Probability Impact  Risk response / mitigation  

Description of Work (DOW) contains 

components with high technical or 

organizational risk posing a risk to 

implementation and annual review 

High  High  WP Leaders need to modify the DOW to be submitted in NEF and 

eliminate any potential components with high technical or 

organizational risk  

Interfaces to external systems (to 

import data) are difficult to implement 

and cause additional unplanned effort  

Medium  Medium Identify interfaces in an early stage and eliminate those, which are 

difficult to implement  

Background SW-components are 

causing problems with foreground and it 

is difficult to find the cause, since 

background components are a "black 

box"  

Medium  Medium Document quality criteria for background to be used in the 

project. Identify and check background to be used as early as 

possible   

Requirements defined turn out to 

require a huge technical implementation 

effort,  beyond the project budget  

High  High  Establish technical review procedure  

Technological advance may lead to new 

scenarios.  

Low  Medium The scientific advisory committee will advise on  technological 

progress and appropriate measures to include them  

Deliverables with quality defects 

subsequently impact following tasks  

Medium  Medium Establish independent quality review and sign-off prcocedure 

within consortium  
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Race conditions in the distributed 

system lead to complex error scenarios 

High Medium Lightweight interfaces and coupling. Design the modules in a way 

that allows them to work relatively autonomous. 

The race for the latest version Medium Low Developers tend to be keen on the latest version of their 

frameworks. As it takes 4 years to develop the product there will 

be many updates. We have to be very careful with these updates 

or otherwise lose productivity. 

Frameworks and 3rd party components 

reach EOL before the project ends 

Medium Low Given the project duration of 4 years it's possible that some 

frameworks might reach the end-of-life during that time. In that 

case we can still use them, but there won't be any more 

development and bugfixing on them. Our strategy is to use well-

established and widespread-used frameworks only (if possible). 

Low overall system performance High Medium FUPOL is a distributed system and as such it's biased to low 

performance. Our strategy is to keep communication between the 

modules at the absolut minimum. 
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13 Glossary 

Term Acronym Meaning in this Project 

Web Log Blog A discussion or information site published on the world 

wide web consisting of discrete entries ("posts") 

typically displayed in reverse chronological order so the 

most recent post appears first. 

Campaign    A campaign is an important container domain object in 

FUPOL that is used to group all activities and their 

associated data that are related to a policy research 

task. 

Cloud 

Computing 

- The delivery of computing as a service rather than a 

product, whereby shared resources, software, and 

information are provided to computers and other 

devices as a utility (like the electricity grid) over a 

network. FUPOL will deliver its services using cloud 

computing to all interested parties over web services. 

Crawling Job - A crawling job is an automated task in FUPOL that is 

performed by a social media crawler in order to collect 

content from social media sites. 

Data   Data are values of a qualitative or quantitative 

variables, belonging to a set of items/themes ("facts of 

the world"). As an abstract concept data can be viewed 

as the lowest level of abstraction from which 

information and then knowledge are derived. 

eurostat - A directorate-general of the European Commission 

located in Luxembourg. Its main responsibilities are to 

provide statistical information to the institutions of the 

European Union (EU) and to promote the 

harmonisation of statistical methods across its member 

states and candidates for accession as well as EFTA 

countries. 

Facebook   A social networking service and website launched in 

February 2004, owned and operated by Facebook, Inc. 

Facilitator - A facilitator is a user role in FUPOL with the main task 

of creating, managing and closing campaigns. 

Geographical GIS A system designed to capture, store, manipulate, 
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Information 

System 

analyze, manage, and present all types of geographical 

data. Note that the acronym GIS is sometimes used for 

geographical information science or geospatial 

information studies to refer to the academic discipline 

or career of working with geographic information 

systems, too, but within WP3 GIS means the system. 

Hypertext 

Transfer 

Protocol 

http An application protocol for distributed, collaborative, 

hypermedia information systems. HTTP is the 

foundation of data communication for the World Wide 

Web. 

Idea 

Management 

System 

IMS  An Idea Management System is a computer software 

that supports the practice of gathering and evaluating 

ideas in a structured fashion, with a goal of selecting 

the best ideas with the greatest bottom-line potential 

for implementation. 

Information   Information, in its most restricted technical sense, is an 

ordered sequence of symbols that can be interpreted 

by the receiver as a message and finally be used to 

gain knowledge. 

INSPIRE - An EU initiative to establish an infrastructure for spatial 

information in Europe that will help to make spatial or 

geographical information more accessible and 

interoperable for a wide range of purposes supporting 

sustainable development. 

Java Transaction 

API 

JTA A Java API for transaction handling. JTA is one of the 

Java Enterprise Edition (Java EE) APIs, enables 

distributed transactions to be done across multiple 

X/Open XA resources in a Java environment. 

Knowledge   Knowledge is a familiarity with someone or something, 

which can include information, facts, descriptions, or 

skills acquired through experience or education. Briefly 

said knowledge is what we know. 

Resource 

Description 

Framework 

RDF The Resource Description Framework (RDF) is a family 

of World Wide Web Consortium (W3C) specifications 

originally designed as a metadata data model. It has 

come to be used as a general method for conceptual 

description or modeling of information that is 

implemented in web resources, using a variety of 

syntax formats. 
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RDF Site 

Summary 

RSS A family of web feed formats used to publish frequently 

updated works—such as blog entries, news headlines, 

audio, and video—in a standardized format.   An RSS 

document (which is called a "feed", "web feed", or 

"channel") includes full or summarized text, plus 

metadata such as publishing dates and authorship. RSS 

is sometimes dubbed as "Really Simple Syndication". 

Statistical Data 

and Metadata 

eXchange 

SDMX An initiative to foster standards for the exchange of 

statistical informatio. It started in 2001 and aims at 

fostering standards for Statistical Data and Metadata 

eXchange (SDMX). 

Social Media 

Content 

- Social media content is content (text) and associated 

meta-info (that describes the content's origin and 

details about the crawling task) that has been collected 

from a Social Media Target during a Crawling Job. 

Social Media 

Target 

- A social media target is an access coordinate that 

refers to a social media site and the way that FUPOL 

shall collect the data from there. 

Social Media 

Window 

- A social media window is both a concept and an 

important domain object in FUPOL. As a concept the 

term refers to the idea that a Facilitator is interested in 

accessing several social media sites in a convenient 

way ("single window to social media"). The domain 

object is a container for social media access and the 

associated results (content). 

Social Media Site SMS An online service, platform, or site that focuses on 

facilitating the building of social networks or social 

relations among people who, for example, share 

interests, activities, backgrounds, or real-life 

connections. 

Sparql Protocol 

and RDF query 

language 

SparQL An RDF query language, that is, a query language for 

databases, able to retrieve and manipulate data stored 

in Resource Description Framework format.  

Spatial Data - Entities with topological, geometric, or geographic 

properties. 

Twitter - An online social networking service and microblogging 

service that enables its users to send and read text-

based messages of up to 140 characters, known as 

"tweets". 
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Web Crawler - A computer program that browses the WWW in a 

methodical, automated manner or in an orderly fashion 

Web Map Tile 

Service 

WMTS Web Map Tile Service (WMTS) is a geographical data 

service, specified by the Open Geospacial Consortium 

(OGC). WMTS defines a web service for accessing map-

tiles. 
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