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Executive Summary 

The purpose of this document is to provide the project partners with necessary information 
for a productive and efficient usage of the infrastructure provided in the SAM project. This 
includes the selection, the current status and additional information regarding the different 
systems (source code management, continuous integration and issue tracking). In 
addition, information about the software development process, the integration process and 
the testing process will be provided. 

This document is divided in sections where each section contains information regarding a 
different infrastructure topic: source code management, continuous integration and issue 
tracking are the systems, which have to be discussed and selected. Also additional 
information will be provided so that project partners are able to use the selected systems 
in the right way. Additionally, the chosen software development methodology will be 
discussed and explained. The integration of technical components and their testing are 
explained. 

As shown in Figure 1, this deliverable is closely related to the Description of Work (DOW) 
and the deliverable D3.3.1 – Technical Specification. 

The DOW provides general information about the systems, which need to be set up to 
provide an infrastructure supporting the implementation phase. The deliverable D3.3.1 
“Technical Specification” contains information and technologic decisions, which affects the 
provision of the infrastructure and have to be considered too. Therefore, this deliverable 
serves as a technical aide and a secondary deliverable for the work packages 4, 5, 6 and 
7 where the infrastructure is of importance. 

 

Figure 1: Context of the Deliverable 

DOW 

D3.3.1 Technical Specification 

D3.4.1 Component Integration, 

Build Management and Testing 

Implementation of WP4 – WP7 

D3.4.2 Component Integration, 

Build Management and Testing 
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1 Introduction 

SAM – Dynamic Social and Media Content Syndication for 2nd Screen – is a project funded 
by the Seventh Framework Programme of the European Commission under Grant 
Agreement No. 611312. It provides a content delivery platform for syndicated data to be 
consumed in a contextualised social way through 2nd Screen devices. 

1.1 SAM Project Overview 

Today’s generation of Internet-connected devices has changed the way users are 
interacting with media, exchanging their role from passive and unidirectional to proactive 
and interactive. Under this new role, users are able to comment or rate a TV show and 
search for related information regarding characters, facts or personalities. They do this 
both with friends and wider social communities through the so-called “2nd Screen”. 

Another coupled phenomenon is “Content Syndication” which is a field of marketing where 
digital content is created once and delivered too many different marketing channels 
(devices, social media channels, websites and stakeholders) together and so allowing 
efficient content control, delivery, and feedback. 

However, the 2nd Screen phenomenon has grown in an unordered way. Tools are provided 
by the media providers companies (e.g. as mobile or tablet apps) which limits outreach 
and as a result, users are not stimulated and fed with relevant contextual syndicated 
information. European enterprises wishing to provide services have limited potential to 
receive feedback, which restricts the business intelligence that can be extracted and 
applied therefore to profit from and enrich this market. 

SAM will change this disorder by developing an advanced Social Media delivery platform 
based on 2nd Screen and Content Syndication within a Social Media context. This is 
achieved by providing open and standardised ways of characterizing, discovering and 
syndicating media assets interactively. Users will be able to consume and prosume digital 
assets from different syndicated sources and different synchronised devices (e.g. 
connected TVs), thus creating richer experiences around the original media assets. 

SAM's innovation is that instead of users reaching for the data; it is the data, which 
reaches the user through the syndication approach and their 2nd Screen. This is based on 
the creation of dynamic social communities related to the user and digital asset context 
(e.g. profiles, preferences and devices connected). These are dynamic hangouts where 
people share interests, socialise and build virtual communities. SAM will enable 
syndication of comments, ratings, facts, recommendations and new information that will 
enrich and energise the community as well as enhance personalised knowledge and 
satisfaction. 

1.2 Deliverable Purpose, Scope and Context 

The purpose of this document “Component Integration, Build Management and Testing” is 
to provide the project partners with necessary information for a productive and efficient 
usage of the infrastructure provided. This includes the selection, the current status and 
additional information regarding the different systems: source code management, 
continuous integration and issue tracking. 

Source code management is the way to store, share and work with the source code 
generated in the implementation phase of the project. The most important feature is the 
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ability to work on one code base with multiple persons. Changes can be merged (does not 
work for binary files) so that two or more persons can work at one file at the same time 
without overwriting the changes of the other person. Further information can be found in 
Section 2. 

Continuous integration (CI) is the process of combining different components to one final 
application, in this case combining the SAM components to the SAM Platform. The goal of 
this process lies in the enhancement of the software quality. Changes will trigger the build 
of the corresponding component automatically and by using integrated software test this 
CI platform can reduce errors too. Further information can be found in Section 3. 

Issue tracking is the process of recording, tracking and finally solving issues concerning an 
entity, which can be a SAM component in the SAM context. An issue can be a small bug 
or a new feature, which should be implemented. Nonetheless, in both cases the issue 
tracking process enables to work on these emerging issues in a more organised way, 
providing statistics and a better overview. Further information can be found in Section 4. 

This deliverable also will provide information about the software development process (see 
Section 5), the integration process (see Section 6) and the testing process (see Section 0). 

1.3 Document Status and Target Audience 

This document is listed in the DOW as “public”. Nevertheless, the intended audience for 
this document are the technical partners within the SAM project that need to adhere to the 
software development practices and tools used within the project. When the tools and 
methodologies described in this deliverable are employed by the partners that develop 
software in SAM, a smooth integration of the source code and a better collaboration 
between partners can be ensured. The ‘real’ deliverable of course is the mentioned 
practice and tools, which are described briefly by this document. 

1.4 Abbreviations and Glossary 

A definition of common terms and roles related to the realization of SAM as well as a list of 
abbreviations is available in the SAM Glossary. 

Further information can be found at 
http://wiki.socialisingaroundmedia.com/index.php/Glossary 

1.5 Document Structure 

This deliverable is broken down into the following sections: 
 

 Section 1 (Introduction): An introduction to this deliverable including a general 
overview of the project, outlining the purpose, scope, context, status, and target 
audience 

 Section 2 (Source Code Management): The presentation and selection of the source 
code management system, the result and the current status 

 Section 3 (Continuous Integration): The presentation and selection of the continuous 
integration platform, the result and the current status 

 Section 4 (Issue Tracking): The presentation and selection of the issue tracking 
system, the result and the current status 

 Section 5 (Software Development): This section provides insight into the chosen 
software development methodology 

http://wiki.socialisingaroundmedia.com/index.php/Glossary
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 Section 6 (Integration of Technical Components): Description on how the different 
SAM components will be composed to create the SAM Platform 

 Section 0 (Testing): Description and guidelines for testing procedures 
 

 Annexes 

 Annex A (Additional Information): This section provides helpful information 
like tutorials and guidelines for Section 2, Section 3 and Section 4 

 Annex B: Table providing the URL to the different infrastructure systems 
selected in Section 2, Section 3 and Section 4 
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2 Source Code Management 

Source code management (SCM) is the way to store, share and work with the source code 
generated in the implementation phase of the project. In SAM, the free repository manager 
GitLab CE have been selected based on a comparison. The comparison and further 
information are available in the previous version of this deliverable, D3.4.1 “Component 
Integration, Build Management and Testing”. 

GitLab is available under http://sam.ascora.de. 

3 Continuous Integration 

Continuous integration (CI) is a process, which goal is the enhancement of the software 
quality by applying automatic builds, integrated software tests and fast feedback. In SAM 
the open source automation server Jenkins have been selected based on a comparison. 
The comparison and further information are available in the previous version of this 
deliverable, D3.4.1 “Component Integration, Build Management and Testing”. 

Jenkins is available under http://sam.ascora.de:8080. 

4 Issue Tracking 

Issue tracking is the process of recording, tracking and finally solving issues concerning an 
entity. In SAM, the software platform JIRA for issue tracking purposes based on a 
comparison. The comparison and further information are available in the previous version 
of this deliverable, D3.4.1 “Component Integration, Build Management and Testing”. 

JIRA is available under https://jira.tiekinetix.net. 

5 Software Development 

In SAM, a mixture of Waterfall, Prototyping and SCRUM has been used as a software 
development methodology. Further details are available in the previous version of this 
deliverable, D3.4.1 “Component Integration, Build Management and Testing”. 

http://sam.ascora.de/
http://sam.ascora.de:8080/
https://jira.tiekinetix.net/
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6 Integration of Technical Components 

This section will cover the integration process of the SAM platform. First, the integration 
process and its project-internal management will be defined (see Section 6.1) and then the 
outcomes will be described (see Section 6.2) 

6.1 Definition and Management 

Integration describes the composition process of multiple entities resulting in one entity. In 
SAM, the SAM platform will consist of different components as to be seen in Figure 2. To 
provide a fully functional system the components have to be merged together in a way, 
which ensures the functionality of each component and the function of the system as a 
whole. This goal will be achieved with the combination of the different infrastructure 
systems described in this document. 

 

Figure 2: SAM High Level Architecture 

The CI platform Jenkins will create deployable entities (e.g. web applications, services, 
etc.) using the repositories provided by the SCM system Git. Each entity will represent a 
SAM component providing required functionalities. These entities will be deployed in an 
automatic way to provide the SAM platform functionality. Due to the fact that the SAM 
project will also provide prototypical implementations for mobile devices (2nd Screen) and 
Smart TV’s (1st Screen), the integration process will produce three different entities: 

 SAM platform: Representing the server side logic and providing graphical user 
interfaces for the different stakeholders 

 1st Screen: Representing the SAM client application running on Android Smart TV’s 

 2nd Screen: Representing the SAM client application running on Android mobile 
devices 
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6.2 Outcomes 

This section provides the following content for each of the three entities: 

 The final integration status of the SAM Platform and its supporting entities 

 Encountered difficulties and actions taken 

6.2.1 SAM Platform 

 Final Integration Status 

The final SAM Platform is located on three different servers. The main SAM Platform is 
running in a Tomcat1 instance on a Google Cloud server available under 
http://sam.tiekinetix.net:8080, which is hosting the following SAM components: 

 T4.1 – Cloud Storage 

 T4.2 – Interconnection Bus (experimental Java version) 

 T4.3 – Semantic Services 

 T4.4 – Identity and Security Services 

 T5.4 – Brand and Consumer Protection 

 T5.5 – Marketplace and Syndicator 

 T6.2 – Context Control 

 T6.3 – Social Components and Dynamic Communities Core and Backend 

 T6.4 – Social Mining 

 T7.1 – Format Converter 

 T7.2 – Voice Dialogue Backend 

 T7.4 – Generic Dashboard 

A second Google Cloud server is providing a Gluu2 server available under https://sam-
gluu.tiekinetix.net/, which is being used for authentication and authorisation by the Identity 
and Security Services. 

The third server is an IIS3 server provided by TIE available under http://95.211.177.222/ 
(direct URL to the interface, no frontend available), which is hosting the following SAM 
components: 

 T4.2 – Interconnection Bus (.NET version) 

 T5.2 – Content Gateways 

 T5.5 – Syndicator (.NET version) 

As a supporting entity, the Business Intelligence subcomponent is running on 
https://eazybi.tiekinetix.org and is part of the Marketplace component. 

 Difficulties and Actions 

This subsection provides a table of encountered difficulties and actions taken. 

Difficulties Actions taken 

Server performance and network issues  Switch to Google Cloud server 

Tomcat memory issues  Optimise Tomcat configuration 

                                            
1 http://tomcat.apache.org/ 
2 https://www.gluu.org/ 
3 https://www.iis.net/ 

http://sam.tiekinetix.net:8080/
https://sam-gluu.tiekinetix.net/
https://sam-gluu.tiekinetix.net/
http://95.211.177.222/SamCL/communicationmanagerservice.svc/rest/Message
https://eazybi.tiekinetix.org/
http://tomcat.apache.org/
https://www.gluu.org/
https://www.iis.net/
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Difficulties Actions taken 

 Optimise SAM components (fix memory 
leaks) 

Figure 3: Difficulties and Actions for SAM Platform 

6.2.2 Supporting Entities 

This section provides information about the integration outcome of the 1st Screen and the 
2nd Screen entities. 

 Final Integration Status 

Both the 1st Screen and the 2nd Screen entity are Android applications and are depending 
on data provided by the SAM Platform. The 1st Screen entity is an Android application, 
which works on Android TV devices but is solely tested on Philips Smart TVs. The 2nd 
Screen entity can be used on Android tablet and smartphone devices running Android 
4.4.4 or newer. 

Both entities are not available in the Google Play Store and have to be installed by 
so-called “side loading”, where in this context an Android application is being uploaded to 
the Android device and installed without using the Google Play Store. 

Both entities are using the Generic Dashboard component. The 1st Screen entity is hosting 
the Generic Dashboard component and the 2nd Screen entity is using it to provide services 
like displaying related content, and accessing the SAM dynamic communities. The 2nd 
Screen entity is also providing voice interaction by using the Voice Dialogue backend 
running in the SAM Platform. 

 Difficulties and Actions 

As both entities are using services of the SAM Platform but are not integrated in it, there 
were no integration obstacles. 
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7 Testing 

This section will cover the software testing process of the SAM Platform. First, the testing 
process and its project-internal management will be defined (see Section 7.1) and then the 
outcomes will be described (see Section 7.2) 

7.1 Definition and Management 

Software testing is the process of testing and evaluating software using one or more 
testing methods. The goal of software testing is to check if the software fulfils existing 
requirements and to measure the software quality. Tests can be conducted manually or 
automatically, by software or by humans. 

To guarantee a high software quality level in the SAM project the following test methods 
are planned (see also Figure 4): 

 Unit Tests: For each SAM component, unit tests should be provided, if feasible. Unit 
tests will evaluate the functionality on component level. The unit tests should be 
performed automatically when a Jenkins build is triggered, so that developers can react 
fast on any issue arising (more information on continuous integration, see Section 3). 
Each Task Lead will be responsible to provide unit tests. 

 Integration Tests: To evaluate the interaction between different SAM components, 
integration tests should be provided. This enables the evaluation of the SAM platform 
on a system-wide level. The integration tests should be provided by the WP Lead in 
cooperation with the different Task Leads. Additionally the integration tests should be 
automated and, if possible, executed during the building stage. 

 Quality Assurance Team: The task of this team, which will consist of the user 
partners, will be conducting user acceptance tests, which do not try to reveal code 
issues, but checks if the SAM platform as a whole is acceptable regarding the 
stakeholder’s use case specified in the DOW as tasks T8.2 and T8.3. Especially the 
opinions of the End User will be of importance. The user acceptance tests should be 
conducted and repeated for each finished software prototype. 

 

Figure 4: SAM Test Methods 

Quality Assurance 
Team

Integration 
Tests

Unit Tests
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Each issue should be reported using the ITR system chosen in Section 4. 

7.2 Outcomes 

SAM Platform is a federated and distributed service-oriented platform (SOA) and thus 
polyglot by nature. Contributed components are written in different programming 
languages and for different platforms (i.e. .NET and Java, Python, HTML, JavaScript, etc.). 
In principle, SAM can embrace the components written in any language and running on 
any platform as long as they comply with the interfaces and architectural styles defined in 
the SAM technical specification. 

Thus, robustness and maintainability of such a system relies on the ability to provide 
reasonable regression and integration test suites. Other important non-functional aspects 
are performance and throughput that also should be properly tested during the course of 
the development. The following sections provide an overview. 

Due to the diversity of the SAM components, a standardized testing pattern has not been 
set up. Every component owner is independently responsible to provide testing although 
performing integration tests required collaboration between the owners to make sure the 
SAM Platform works as expected. Therefore, this section provides information about how 
the SAM components have been tested during the implementation phase. Due to the 
different nature of UI-based components and backend components, testing behaviours 
differ and results in the following two subsections, which are covering the different 
components. 

7.2.1 Backend Components 

The following table provides information about implemented unit tests and load tests, 
which are additional to manual tests done after implementation time. 

SAM Component Test Description 

Cloud Storage  Unit tests at build time 

 Manual load tests at milestone deployments 

Interconnection Bus  Unit tests at build time 

 Integration tests 

Semantic Services  Unit tests at build time 

 Performance/stress tests at monthly interval 

Identity and Security Services  Unit tests at build time 

 Load tests at milestone deployments 

Context Control  Manual testing 

 Performance/stress tests at milestone 
deployments 

Content Gateways  Unit tests at build time 

 Integration tests 

Format Converter  Unit tests at build time 

 Integration tests 

Social Components  Manual test pages for Twitter and Facebook 

 Manual testing at milestone deployments 

 Manual load tests at milestone deployments 

Social Mining  Unit tests at build time 

 Performance/stress tests at monthly interval 

Brand and Consumer Protection backend  Unit tests at build time 

 Performance/stress tests at monthly interval 

Syndicator  Unit tests at build time 
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SAM Component Test Description 

 Integration tests 

Voice Dialogue backend  Unit tests at build time 

Figure 5: Testing Status – Backend Components Table 

7.2.2 UI-Based Components 

The following table provides an overview for UI-based components. Periodically manual 
function tests have been done to ensure its functionalities based on typical scenarios 
additional to backend tests. 

SAM / UI Component Tested Scenarios 

1st Screen  Start playback of video with changing amounts 
of connected devices (up to 30 devices) 

 Sequential playback of multiple videos 

 Pause, stop and resume video playback 

 Voice interaction commands 

2nd Screen including Voice Dialogue 
Generic Dashboard 

Marketplace 

 Linker 

 Asset Profiler 

 Brand and Consumer Protection 

 Widgets 

The Marketplace contains user interfaces of 
different components. Their test scenarios are listed 
below: 

 Link general Assets 

 Link related/Wikipedia content 

 Timeline editing 

 Preview functionality test 

 Asset editing 

 Rule editing 

 Change existing style and save 

 Make non-default style default 

 Delete a style that is not the default one  

 Create a new style and save it 

 Export/import CSS style 

 Load a HTML template from the HTML gallery 
and save it as an existing widget style 

 Export a HTML template 

 Import a HTML template 

Bus Management (Interconnection Bus)  Create Configuration 

 Change Configuration 

 Delete Configuration 

Cloud Storage  Create Bucket 

 Add User Right 

 Remove User Right 

 Delete Bucket 

Figure 6: Testing Status – UI-Based Components 

7.2.3 User Partner Testing 

Besides technical tests also system tests of the SAM Platform have been performed. 
Based on the two main scenarios (“Production” and “Prosumption”), which base upon user 
stories defined in deliverable D2.3 “User Stories and Requirements Analysis”, user 
partners BDS and DW tested the functionalities of the SAM Platform. Also, the platform 
has been tested by active use in the WP8 trials (Further information can be found in the 
deliverables D8.2.2 “Use Case I – Production Scenario”, D8.3.2 “Use Case II – Social 
Consumption” and D8.4.2 “Use Case Validation and Feedback”). 
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The goals of these tests were to confirm the correct function of the SAM Platform and to 
provide direct feedback to the technical partners in order to support them to find issues 
regarding overall performance and functionality. Feedback has been provided via informal 
documents available to all partners. Minor issues have been communicated directly to the 
responsible technical partner if possible. 
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Annex A: Additional Information 

This section contained tutorials and other helpful information regarding the topics: source 
code management, continuous integration and issue tracking. Further information is 
available in the previous version of this deliverable, D3.4.1 “Component Integration, Build 
Management and Testing. 

Annex B: List of Provided Systems 

 

System URL 

Source Code Management http:/sam.ascora.de 

Continuous Integration http:/sam.ascora.de:8080 

Issue Tracking https://jira.tiekinetix.net 

http://sam.ascora.de/
http://sam.ascora.de:8080/
https://jira.tiekinetix.net/

