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1 Executive Summary
In this deliverable, we describe the architectural guidelines, the use cases and system
requirements that drive the overall system architecture. The architecture is presented
with the use of formalised ways of representation of the different views of the system,
i.e. UML diagrams to describe the components, their interactions and deployment
towards an integrated platform.
We present the identified use cases based on the user requirements and we then
analyse the architectural blueprint and the components of the platform. A logical view of
the components depicts the communication among them and the information view
reveals the data flow processes that will take place in order to realise the functionalities
of the platform.
We finally describe the integration methodology we are going to follow and the steps of
the integration time plan that will drive the development activities towards the delivery of
the first version of the user applications.

This is the public version of D4.8 (restricted edition). Certain parts of the deliverable that
contain confidential information have been omitted. In case you wish to obtain access to
further information please contact FuturePulse consortium.
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2 Introduction and Relation to other WPs/Tasks
The objective of this document is to present the overall architecture of the FuturePulse
platform in terms of the supported functionalities, the respective processes and the
components that realise them. This document will serve as a reference point for the
development work that will take place in WP2, WP3 and WP4. The decisions presented
in this deliverable are subject to refinements and modifications, based on the progress
of the technical work packages, as well as the validation and evaluation phases. Possible
modifications will be reported in the future deliverables regarding the platform, i.e. D4.3
FuturePulse platform and APIs (M14).
WP4 aims at providing the architectural and implementation aspects for the delivery of
the FuturePulse tools in an integrated platform taking into account the full range of
requirements for such service. The design of the FuturePulse platform is driven by the
usage scenarios and user requirements defined earlier in WP1 and will drive the design
and implementation of the various components produced in the context of work packages
WP2, WP3 & WP4, taking of course into consideration the constraints and characteristics
of the individual components. The decisions presented in this deliverable are subject to
refinements and modifications, based on the progress of the technical work packages,
as well as the validation and evaluation phases that will take place in the context of WP5.
The deliverable is organized as follows:






Section 3 presents the FuturePulse system requirements by describing the use
cases and technical specifications.
Section 4 provides the design methodology and the description of the high level
architecture of the FuturePulse platform. It also provides an initial description of
the components comprising the FuturePulse Platform together with a logical and
informational view that presents their interactions.
Section 5, provides the integration methodology and the time plan for integrating
the various component versions.
Section 6, provides the results and conclusions of the deliverable.
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3 System Requirements
Based on the set of requirements defined by the project pilots in D1.2, we hereby present
an overview of the functional requirements, the derived use cases and their relationship
with the requirements and finally the emerging technical specifications that need to be
addressed by the FuturePulse platform.

3.1

Overview of the User Requirements

A summary of user requirements based on the deliverable D1.2 is presented in the
following table. The table only includes the functionalities that have been technically
assessed by the relevant partners and were given high priority by the pilots as described
in the respective deliverable.
Table 1 Functional Requirements

Id

Title

PGM_REQ#1

Predict streaming based on artist reference groups

PGM_REQ#5

Genres trending for each market

PGM_REQ#6

Release day impact on success

PGM_REQ#9

Season related streaming changes

PGM_REQ#11

Blogs & Media vs Streaming, Download & Radio

BN_REQ#1

Genre of electronic music

BN_REQ#3

Discography and Typical visuals per artist

BN_REQ#5

Artist popularity in a given genre

BN_REQ#6

Growth of artist popularity

BN_REQ#9

Genre popularity

BN_REQ#11

Social media analysis over Live performance & Live event Fan
base feedback

BN_REQ21

Past gigs

BN_REQ#22

Manually enter artist details – profile, management contact,
cancellation rate, etc

SYB_REQ#1

Recognition level of a track

SYB_REQ#2

Popularity level of a track

SYB_REQ#4

Genre of a track

SYB_REQ#6

Energy level in a track

SYB_REQ#8

Release year for a track

SYB_REQ#9

Origin of a track

SYB_REQ#10

Gender of vocals in a track, or instrumental

SYB_REQ#11

Moods related to a track

SYB_REQ#12

BPM in a track

SYB_REQ#13

Fade in and fade out of a track
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SYB_REQ#14

Major or minor in a track

SYB_REQ#15

Genre popularity for each market

3.2

Use Cases (UML)

A description of the use-case view of the FuturePulse platform is provided in this
paragraph. It mainly describes the set of the use cases that represent some significant,
central functionality. Three actors matching the three pilots are presented in the following
diagrams, namely:




The Record Label
The Live Music Organiser
The Music Platform Operator

The use cases have been split into two diagrams. This is to help readability of the
diagrams and avoid having a single complex diagram containing all the use cases. The
first part (first diagram) mainly includes the use cases having Record Labels as the acting
role and the second one having the Music Platform Organiser as the main actor. The
Live Music Organiser is depicted in both diagrams since the relevant use cases are
shared with the other actors.
A colour code has been used to further increase the clarity of the diagrams. Use cases
that appear in red refer to the same use cases and are depicted in both diagrams, thus
linking the one with the other. Furthermore, for every use case, the relevant part of the
diagram is highlighted with a distinct colour.
The description of the use cases is presented by actor. The UML Use Case notation has
been used for the diagrams. A quick legend of the elements in the diagrams follows:

The Use Case

The person/role interacting with the system

Associates Actors with Use Cases
The Use Case on the beginning of the arrow is a general case
of the one at the arrow’s ending
The Use Case on the beginning of the arrow always invokes
the one at the arrow’s ending, i.e. the included use case is
mandatory for the execution of the including one.
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The Use Case on the beginning of the arrow extends the
functionality of the one at the arrow’s ending, i.e. the extending
use case may or not follow the extended one.

Figure 1 Use Cases Diagram First Part
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Figure 2 Use Cases Diagram 2nd Part

3.2.1

Use Cases for the Record Label

UC1: Select an artist
The user selects an artist by providing the artist’s details in the system, e.g. name.
Moreover, users can manually provide the reference groups that this artist belongs to.
This use case is also applicable for the actor ‘Live Music Organiser’.
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Figure 3 UC1: Select an artist

UC2: See analysis for an artist
The user sees the analysis results of the FuturePulse platform for an artist. This use case
include a number of use cased that provide the necessary data to support the analysis.
These data include analysis of streaming information for the artist as well as analysis of
Media coverage of the artist’s performance, i.e. social media, blogs, broadcast data,
charts, etc. They also include predictions on streaming for the artist as described in the
following use case.
Grant Agreement Number: 761634 – FuturePulse – H2020-ICT-2016-2/ICT-19
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Figure 4 UC2: See analysis for an artist

UC3: See streaming prediction for an artist
The user can see the predictions of streaming numbers for a new release.
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Figure 5 UC3: See streaming prediction for an artist

UC4: See trending genres per country
The user can monitor genre popularity per country. Aggregated streaming statistics as
well as statistics from Media channels can be offered to cover this use case. This use
case is also applicable for the actor ‘Live Music Organiser’ and ‘Music Platform Operator’.
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Figure 6 UC4: See trending genres per country

UC5: See release day impact on success
The user can see streaming statistics as well as statistics from Media channels on a per
weekday basis. The statistics can be refined based on several filters such as
demographics and genre, when these are available.
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Figure 7 UC5: See release day impact on success

UC6: Select Genre
The user can select a genre so as to get results on streaming statistics as well as Social
Media activity about it.

Grant Agreement Number: 761634 – FuturePulse – H2020-ICT-2016-2/ICT-19

Funded by the
European Commission

Multimodal Predictive Analytics and Recommendation Services for the Music Industry

16

Figure 8 UC6: Select Genre

UC7: See past streaming analysis
Past Streaming analysis is a core use case of the system which involves analysis of
historical streaming data and aggregation/grouping of them by various criteria such as
artist, track, season, country, weekday and other that might be available when acquiring
data from the sources.
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Figure 9 UC7: See past streaming analysis

UC8: See analysis of Media action
This use case is about users being able to view statistical data about the activity of an
artist/track/genre in Media, i.e. Social Media, Web pages, Blogs, etc. The included use
cases are about presenting information per monitored platform, per date, age group or
specific events in time, e.g. an artist’s live performance.
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Figure 10 UC8: See analysis of Media actions

3.2.2

Use Cases for the Music Platform Operator

UC9: Select a track
The user selects a track either from the ones available in the FuturePulse catalogue or
by uploading a new audio file.

Grant Agreement Number: 761634 – FuturePulse – H2020-ICT-2016-2/ICT-19

Funded by the
European Commission

Multimodal Predictive Analytics and Recommendation Services for the Music Industry

19

Figure 11 UC9: See analysis of Media actions

UC10: See analysis for a track
The user sees the analysis results of the FuturePulse platform for a track. This analysis
includes the description of audio files via a set of Music attributes and the recognition
and popularity metrics of the given track.

Grant Agreement Number: 761634 – FuturePulse – H2020-ICT-2016-2/ICT-19

Funded by the
European Commission

Multimodal Predictive Analytics and Recommendation Services for the Music Industry

20

Figure 12 UC10: See analysis of a track

UC11: Get Music Attributes
These include a set of features derived for each track, i.e. genre, energy level, mood,
major/minor, fade in/out, BPM, instrumental/vocals (with gender), etc. In the figure below,
the retrieval of every track feature is represented as a separate included use case which
will not be further analysed for simplicity.
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Figure 13 UC11: Get Music Attributes

UC12: Get Popularity of a track
The user gets the popularity level of a track per country derived by the analysis of
streaming information for the track as well as analysis of Media coverage, i.e. social
media, blogs, broadcast data, charts, etc.

Grant Agreement Number: 761634 – FuturePulse – H2020-ICT-2016-2/ICT-19

Funded by the
European Commission

Multimodal Predictive Analytics and Recommendation Services for the Music Industry

22

Figure 14 UC12: Get Popularity of a track

UC13: Get Recognition of a track
The user gets the recognition level of a track per country derived by the analysis of
streaming information for the track as well as analysis of Media coverage, i.e. social
media, blogs, broadcast data, charts, etc.

Figure 15 UC13: Get Recognition of a track

UC4: See trending genres per country and UC14: See genre of a track is also relevant
for this actor.
3.2.3

Use Cases for the Live Music Organiser
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UC14: See genre of a track
The user sees the genre of a given track. This information is part of the analysis of a
track (UC10: See analysis for a track). This use case is also applicable for the actor
‘Music Platform Operator’.

Figure 16 UC14: Get Genre of a track

UC15: See artist popularity per genre
The user sees the popularity of an artist in a specific genre which is exported by analysing
the artist’s statistics. (as described in UC2: See analysis for an artist)
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Figure 17 UC14: See artist popularity per genre

UC16: See artist popularity growth
The user sees the growth of popularity of an artist which is exported by analysing the
artist’s statistics. (as described in UC2: See analysis for an artist).

Figure 18 UC16: See artist popularity growth

UC17: View Social Media actions per event
This use case is included in UC8: See analysis of Media action. It refers to the part of
the Media analysis that has to do with what happened before and after a given event
related to the selected artist.
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Figure 19 UC17: View Social Media actions per event

UC18: See past gigs of an artist
The user sees past gigs of a selected artist. This information is part of the analysis of an
artist (UC2: See analysis for an artist).
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Figure 20 UC18: View Social Media actions per event

UC19: Get Discography
The user sees the discography of a selected artist. This information is part of the
additional metadata related to a track of the selected artist.

Grant Agreement Number: 761634 – FuturePulse – H2020-ICT-2016-2/ICT-19

Funded by the
European Commission

Multimodal Predictive Analytics and Recommendation Services for the Music Industry

27

Figure 21 UC19: Get Discography

UC4: See trending genres per country is also relevant for this actor.

3.3

Use Cases and Functional Requirements

The table presented in this paragraph lists the set of functional requirements and how
they can be associated with the use cases that were defined above. Every requirement
has at least on use case that satisfies it.
Table 2 Functional Requirements and Use Cases Matching
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Id

Title

Associated Use Cases

PGM_REQ#1

Predict streaming based on artist
reference groups

UC1, UC2, UC3

PGM_REQ#5

Genres trending for each market

UC4

PGM_REQ#6

Release day impact on success

UC5

PGM_REQ#9

Season related streaming changes

UC2

PGM_REQ#11

Blogs & Media vs Streaming,
Download & Radio

UC2

BN_REQ#1

Genre of electronic music

UC14

BN_REQ#3

Discography and Typical visuals per
artist

UC19

BN_REQ#5

Artist popularity in a given genre

UC15

BN_REQ#6

Growth of artist popularity

UC16

BN_REQ#9

Genre popularity

UC4
UC17

BN_REQ#11

Social media analysis over Live
performance & Live event Fan base
feedback

BN_REQ21

Past gigs

UC18

Manually enter artist details – profile,
management contact, cancellation
rate, etc

UC1

BN_REQ#22
SYB_REQ#1

Recognition level of a track

UC13

SYB_REQ#2

Popularity level of a track

UC12

SYB_REQ#4

Genre of a track

UC10,UC11

SYB_REQ#6

Energy level in a track

UC10,UC11

SYB_REQ#8

Release year for a track

UC10,UC11

SYB_REQ#9

Origin of a track

UC10,UC11

SYB_REQ#10

Gender of vocals in a track, or
instrumental

UC10,UC11

SYB_REQ#11

Moods related to a track

UC10,UC11

SYB_REQ#12

BPM in a track

UC10,UC11

SYB_REQ#13

Fade in and fade out of a track

UC10,UC11

SYB_REQ#14

Major or minor in a track

UC10,UC11

SYB_REQ#15

Genre popularity for each market

UC4
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4 System Architecture
This section presents the initial blueprint of the FuturePulse platform architecture. The
design methodology is firstly presented in order to provide the background knowledge
that drives the designed architecture. After that, a high level architecture of the platform
is described in order to set the stage for the development of the first prototype. It must
be noted that the decisions presented in this section are subject to refinements and
modifications, based on the progress of the technical work packages, as well as the
validation and evaluation phases.

4.1

Architecture design methodology

The presentation of the FuturePulse system architecture follows a logical path, from the
use cases supported by the system, to the functional conceptualisation of the needed
components, and ultimately to the software modules and tools that will be used for the
implementation of these functionalities.
Using the user requirements described in D1.2 FuturePulse requirements v1 [1], the
actions and sequences that implement the processes necessary for serving the Use
Case scenarios, were defined and explained in section 2 of the current document. These
System Use Cases reveal the degree of complexity and needs for modularity,
communication and orchestration of the various components that will be integrated within
the FuturePulse system. The architectural design aims to cover all these intricacies,
while maintaining the openness of the system and ensuring that it will be scalable and
easily modifiable. Furthermore, all the design and implementation decisions are
grounded in established technology and industry standards.
We consider a design as successful when it covers all the following aspects:


Usability



Performance



Security



Maintainability



Scalability



Reliability

From a conceptual point of view, following the approach of most modern software
architectures, the FuturePulse Architectural design follows a layered architecture
pattern. The FuturePulse modules are divided into four distinct layers, each responsible
for a specific set of functionalities. By convention, the layers interact with each other in a
top-down manner, with each layer being able to access all layers below. A lower layer
should never invoke functionality from layers above. This convention helps to avoid
circular dependencies between layers.
The layers in a generic layered architectural design of any software platform are
described as follows:


Presentation Layer: Contains all the User Interfaces and Visualization Modules



Services Layer: Exposes multiple APIs in the form of web services, defining a set
of resources/methods as well as message structures



Business Layer: Encapsulates all the business logic, as well as core domain
entities of the system. It implements all system’s workflows and offers a simplified
API (system façade) to the top layers for fulfilling the business workflows.
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Data Layer: Consists of all Data Access Objects as well as external service
consumers. It is the broker to all the persistence storage and external data.



Cross-Cutting Layer: Although it is not one of the basic four layers, it contains a
set of features and modules which do not belong to a specific layer, since they
are collaborating with all layers of the platform. These modules refer mainly to
security and communication.

The following diagram depicts the (generic) concept of a layered software architecture:

Figure 22 Layered Architecture

The layered architectural design addresses all the aspects that we are targeting.
Together with other software architectures and standards that are followed, it helps us
to apply the best standards in all the design aspects we are focusing on. More
specifically:
Usability: The fact that we are following a layered architecture isolates the presentation
modules from the logic layer, giving the possibility to focus on good User Experience
design (UX). Thus, a web designer or a usability expert can work separately on the User
Interface unaffected by the backend system developers. These experts can focus on the
User Interface to maximize the quality of user experience. Internally, inside the
presentation layer, we are going to follow a Model View Controller design pattern for
building a web application, starting from a plain, well-defined user interface that
consumes the services provided by the backend. The use of modern web technologies
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for advanced visualisations (e.g. Hicharts.js1, plotly 2 or other visualisation library) and
interactive, responsive dashboards (e.g. React.js or Angular.js) will offer the best set of
Front-end features to provide a clean and fully functional interface. Finally, we are going
to follow an agile methodology for developing the platform, based on rapid prototyping
and frequent iterations. This enables more frequent evaluations close to the end-user of
the platform and better result in terms of meeting the usability requirements.
Performance: For tackling performance issues, we are going to rely on two factors –
caching and distribution. The system architecture logic is implemented in the backend
and is exposed through an API of RESTful web services. These services offer
parallelization in calls to the backend and can be deployed independently in a distributed
way, following a Software Oriented Architecture. If needed, load balancing and caching
will be applied between the presentation and the services layers. Additionally, the
caching of data can take place even between the business layer and the data layer, when
frequent fetching of the same data is required.
Security: The security features will be applied system-wise, covering all layers of
architecture. An Access Control and Identity Management system will ensure that only
users with appropriate permissions will be able to access the data relying in the
platform’s data storage. Moreover, any external APIs (Service Interfaces) exposed by
the platform can be secured by means of encryption over HTTP via SSL, which is the
standard protocol for security over the Internet. Only the Services Layer and the UI is
exposed publicly. Finally, we are not going to store sensitive personal data inside the
platform (e.g. credit card details).
Maintainability: For addressing maintainability, we are going to follow standards
oriented and technology independent architecture. Focusing on well-defined generic
standards (e.g. REST) we do not rely on specific knowledge for proprietary solutions and
standards. For code collaboration tools, the use of an overall Continuous Integration
solution with Hudson/Jenkins, maven, sonar and subversion for code versioning
management could be established if the technological solution needs it. For
communication between the various developer teams, we are going to use an issue
tracking system like e.g. Redmine. This way all issues can be traceable and the history
of the development process can be examined. Section 5 provides a detailed description
of the integration methodology to be used, as well as the integration principles and tools
that will be used during the development of the required software.
Scalability: The system is going to be able to scale up based on the volume of the
requests. The architecture is free to scale up easily due to the service oriented distributed
nature of the backend. Scalability in terms of data is also required for FuturePulse mainly
because of big volumes of data that have to be analysed and visualised. Due to the
nature of the monitored data (e.g. Twitter API, Facebook API), scalability might be
restricted due to the limits imposed by the original data source, i.e. limitation in API calls
of a source. Such kind of limitations will be examined in the course of the project and
results and possible actions will be presented in the exploitation aspects of the project.
Reliability: In order to build a reliable system, a certain number of characteristics must
be considered. These characteristics include maturity, availability, fault tolerance and
recoverability as described in the software quality model of the BS ISO/IEC 25010:2011
standard [2]. Some of the components of the FuturePulse Platform are based on existing
solutions that have been used in the past and will only require some adaptation in order
to serve the needs of the users, therefore they are mature enough to be part of a reliable
system. Furthermore, the components that will be created for the purposes of
FuturePulse will be also based on widely-used technologies or other pre-existing tools

1
2

https://www.highcharts.com/
https://plot.ly/
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which can be easily supported by the owners or the community in the case of open
sourced solutions.
The components of the platform will be designed in a way that tries to help the end-users
avoid mistakes and misuse of the offered functionalities. Nevertheless, errors are always
a possibility so each component will incorporate an internal error handling mechanism in
order to be tolerant to misconfiguration or malicious input. Furthermore, the loosely
coupled architecture of the system avoids points of single failure and provides the ability
to have a working production system even if one of the components temporarily fails to
perform adequately. For example, temporary failure of a component would result into its
output being unavailable but not in bringing the whole platform to a halt.

4.2

High level Overview

The following diagram provides a high level overview of the platform, pertaining to the
general layered architecture schema presented in the previous paragraph (Figure 22) .
On the bottom layer we have the data sources which include raw audio files, APIs and
data files in other formats, e.g. csv. The current schema presents a number of data
sources which is neither definite nor complete. The consortium will constantly look to
acquire new sources of data so as to enrich the collected information and provide better
analysis and insights to the data, always taking into consideration the user needs.
The components responsible for the analysis of the data are found at the next layer.
Music attributes, Audience Metrics and additional metadata for tracks, artists and genres
are the major categories of data generated at a first stage. Based on these, predictive
analysis and popularity estimation produce the insights of the data by offering advanced
visualisations of statistical data, aggregated values, predictions and correlations that will
enable users to achieve their goals. All this information is stored in the FuturePulse Data
storage.
At the services layer, a set of RESTful services will handle the communication between
the lower layers and the user interface. A controller component will be deployed so as to
manage the sequence of needed communications between the components as well as
between the interface and the data layer.
Finally, the user interface will include the three applications that correspond to the
relevant pilot cases. While the basic output presented in these applications will mainly
include visualisations and graphical elements to be directly used by end-users, there
might be a need to also present results at a lower level, i.e. in a machine readable format.
More specifically, a set of RESTful services to provide internal results coming from e.g.
the analysis modules would be one of the outputs of interest for the use case of the Music
Platform. In this case, the application will provide the way to access the relevant data
and perhaps an interactive environment to show how to use them, e.g. a swagger-based
3
page for the offered services.

3

https://swagger.io/
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Figure 23 High Level Overview

4.3

Components Overview

The following paragraphs provide a brief description of the components that will realise
the architecture seen in the high level overview. Besides the description, each
component comes with a set of inputs and outputs that are provided by supplier
components and sent to client components respectively. This information is organised in
a table which can be found under the description of each component.
Note: Due to the confidential nature of this information, only the component names are
listed below. In case you wish to obtain access to further information please contact
FuturePulse consortium.
4.3.1

Music Description

Confidential information
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Data Tracker

Confidential information
4.3.3

Predictive Analytics Component

Confidential information
4.3.4

Vericast

Confidential information
4.3.5

Ella Hotness

Confidential information
4.3.6

Musimap Audio Analysis

Confidential information
4.3.7

Discography

Confidential information
4.3.8

Emotional Profiling

Confidential information
4.3.9

Tracks Popularity Level

Confidential information
4.3.10 Controller
Confidential information
4.3.11 FuturePulse Applications
The Applications of the FuturePulse platform constitute the part of the platform facing at
the end-users. They include the presentation of all the information that has been
gathered or derived by the underlying components and therefore need to be able to
retrieve this information from the lower layers of the architecture. Moreover, the
FuturePulse Applications allow users to interact with the platform and provide necessary
input to perform certain operations of the platform, e.g. details of a newly added artist.

4.4

Logical View

This section elaborates on the logical view of the FuturePulse platform. Figure 24 shows
the logical structure of the FuturePulse components and their interconnections. For each
component, provided and consumed interfaces are depicted according to the
specifications defined in the previous paragraphs.
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Figure 24 Component Diagram of FuturePulse platform

4.5

Information View

In this section, the architecture is described through block/sequence diagrams stressing
the interactions between the different components that compose the FuturePulse
Platform. These diagrams describe the information flow for the main functionalities of the
platform which are required so as the use cases described in section 2 can be realised.
They target the FuturePulse platform developers and enable them to realise the context
of the modules interactions when being instantiated in specific use cases. There are
specifically three functionalities that are going to be analysed, the importing of a new
audio file in the system, the offline mechanism for calculating predictions and the
importing of a new artist to be monitored.
Note: Due to the confidential nature of this information, only the descriptions of the
functions are listed below. In case you wish to obtain access to further information please
contact FuturePulse consortium.
4.5.1

Analysing a new track

This functionality describes the sequence of steps that take place when a new file (audio
track) is imported into the platform. The new file will be firstly stored in the FuturePulse
storage and will then trigger the execution of the analysis components that will receive
the file and produce the analysis which will be finally stored in the FuturePulse storage
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as well. As depicted in the diagram below, the analysis modules will be invoked
asynchronously and when everything is finished the analysis will be available to users.

4.5.2

Offline prediction and popularity calculation

This functionality includes the interactions between the components that are responsible
to calculate predictions on artists/tracks/genres in terms of popularity and future
audience engagement. This is an offline process that will take place periodically by taking
into consideration new available data from the various data sources.

4.5.3

Adding a new artist

Users of the FuturePulse platform will be able to add new artists to be monitored.
Personal details, as well as reference groups of the new artist can be provided so as to
enable a richer data collection by the relevant components. The gathered data will be
then available to the next iteration of the Offline Prediction process which was described
in the previous paragraph.
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5 Integration
For the integration purposes of the project we are going to follow the Agile Software
Development Practices with frequent integration cycles, rapid prototyping and close
collaboration between self-organizing, cross-functional teams. Based on agile principles,
we are also going to examine the employment of Continuous Integration techniques for
performing automated building, testing and deployment of the provided modules.
The Development Infrastructure that is described in paragraph 5.2 includes the
collaboration tools and issue tracking mechanisms that will be employed during
integration.
Finally, a time plan of the major integration milestones will provide an overview of the
platform integration status in time.

5.1

Methodology

A research among the most dominant development methodologies4 indicates that the
most appropriate way of implementing integration mechanisms for the FuturePulse
platform would be ‘Rapid Application Development’5. This implies that a system
prototype is implemented, tested and evaluated in an iterative manner, using short cycles
to add functionality to the prototype. This is more suitable for an Innovation action project
aiming to deliver a system prototype, since it enables end users to continuously
participate in the development of the integration mechanisms and guide the development
towards their needs. In this manner, the processes of implementation and definition of
the integration mechanisms will proceed in parallel until the end of the project by means
of close collaboration between all the teams. One of the most popular types of Rapid
Application Development is the ‘Agile Methodology’, which is associated with a list of
terms and rules that have to be followed during development as described in the ‘Agile
Manifesto’6. Agile methodology implies and enforces collaboration between selforganizing, cross-functional teams. It promotes adaptive planning, evolutionary
development and delivery, a time-boxed iterative approach, and encourages rapid and
flexible response to change. Some of the principles of the Agile Manifesto are:


Welcome changing requirements, even late in development



Working software is delivered frequently (weeks rather than months)



Working software is the principal measure of progress



Customer satisfaction by rapid delivery of useful software



Close, daily co-operation between business people and developers



Projects are built around motivated individuals, who should be trusted



Continuous attention to technical excellence and good design



Simplicity



Self-organizing teams

4

http://en.wikipedia.org/wiki/Software_development_methodology
http://en.wikipedia.org/wiki/Rapid_application_development
6
http://agilemanifesto.org/
5
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Regular adaptation to changing circumstances

The methodology workflow could be reflected in the following diagram7:

Figure 25: Agile methodology workflow

1.1.1 Agile Practices
These principles define the practices that are going to be followed for the implementation.
Moreover, they imply the processes that are going to be adapted during the development
cycle. The Agile Project Management Process Framework Error! Reference source not
found. is presented in the diagram below:

Figure 26: Agile Project Management Process Framework

To sum up, the five phases of agile project management are:

7

http://exelanz.com/why-cloud/development-methodology/
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Envision: determine the product vision and project scope, the project community,
and how the team will work together



Speculate: develop a feature-based release, milestone, and iteration plan to
deliver on the vision



Explore: deliver tested features in a short timeframe, constantly seeking to reduce
the risk and uncertainty of the project



Adapt: review the delivered results, the current situation, and the team's
performance, and adapt as necessary



Close: conclude the project, pass along key learnings

5.2

Development Infrastructure

The following list presents a collection of tools and applications that can be possibly used
during the development phase of the project according to the needs of the development
teams. It must be noted that usage of all them is not mandatory and that technical work
could possible employ other kinds of applications/tools depending on the specifics of the
used technologies.
Trac8 or Redmine9: An enhanced wiki and issue tracking system for software
development projects.


A standard issue creation process must be followed by all the developers
o Tickets assigned directly to feature owner (status=new) - very important
to add type: feature/bug/support and a due date
o The owner has to accept the ticket (status=in progress) or redirect it to
other developer.
o If developer fixes issue the ticket shall be redirected to the original
submitter with status=resolved and description of the fix.
o The original submitter is responsible to test and close the ticket.

Subversion10 or Git11: A software versioning and a revision control system distributed
under a free license. The provision of such a common repository containing the code of
the FuturePulse components will be examined and be in accordance with IPR of the
individual components.
Docker12: The development of some components might also follow a remote deployment
setup and the provision of the tools as fully functional Docker containers. Docker is an
open platform for developers and System Administrators to build, ship, and run
distributed applications. Consisting of the Docker Engine, a portable, lightweight runtime
and packaging tool, and the Docker Hub, a cloud service for sharing applications and
automating workflows, Docker enables apps to be quickly assembled from components
and eliminates the friction between development, QA, and production environments.
Hudson CI13 or Jenkins CI14 (if applicable):

8

http://trac.edgewall.org
http://www.redmine.org
10
https://subversion.apache.org
11
https://git-scm.com/
12
https://www.docker.com/
13
http://hudson-ci.org/
14
https://jenkins.io/
9
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If a continuous integration workflow will be in place as an integration mechanism for the
FuturePulse platform, a Hudson (or Jenkins) Continuous Integration server could be
used. Both systems:




are open source tools to perform Continuous Integration as described in the
previous paragraph
monitor a SCM (Source Control System) and if changes occur to start and
monitor a build system (for example Apache Ant or Maven).
will monitor the whole process and provide reporting functionality and notification
functionality to report success or errors.

Both tools control the builds of the project through a graphical interface accessible by
the administrator of the integration process. Thus, the integrator can easily change the
maven goals to be executed as well as the execution mode and time of the scheduled
maven jobs.
Apache Maven15: Apache Maven is a software project management and comprehension
tool. Based on the concept of a project object model (POM), Maven can manage a
project's build, reporting and documentation from a central piece of information. It is
important that all integration modules are compatible with Apache Maven rules, sharing
the same .pom file. In this way, the integration will be easily controlled through Apache
Maven and moreover, the project will be independent of an IDE; as a maven project can
be opened in Eclipse16, NetBeans17, IDEA 18etc.
Sonar19 (if applicable): Sonar is an open source software quality platform. Sonar uses
various static code analysis tools such as Checkstyle20, PMD21, FindBugs22, Clover 23to
extract software metrics, which then can be used to improve software quality.
Sonatype Nexus24 (if applicable): Sonatype Nexus sets the standard for repository
management providing development teams with the ability to proxy remote repositories
and share software artifacts.

15

http://maven.apache.org
https://eclipse.org/
17
https://netbeans.org/
18
https://www.jetbrains.com/idea/
19
http://www.sonarqube.org
20
http://docs.sonarqube.org/display/PLUG/Checkstyle+Plugin
21
http://docs.sonarqube.org/display/PLUG/PMD+Plugin
22
http://docs.sonarqube.org/display/PLUG/FindBugs+Plugin
23
http://docs.sonarqube.org/display/PLUG/Clover+Plugin
24
http://www.sonatype.org/nexus
16
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Timeplan

The following integration roadmap presents the steps leading to the first release of the
FuturePulse applications in Month 18 of the project. The functionalities and components
for every step are listed in order to give an overview of the integration process during the
forthcoming milestones. The integration of future versions and outcomes of the platform
components will be planned and documented in future deliverables.
Μ9 – May 2018:




Data collection processes defined, i.e. data APIs, audio files, etc
FuturePulse Data storage setup
Storing and Retrieving data mechanism from FP Data available

Μ12 – Aug 2018:






First version of the analysis modules available
First version of the predictive analytics modules
First version of visualisation components
Initial integration of outputs to the FP Data storage
Definition of the required services to enable communication between
components

M14 – Oct 2018:




First Version of Platform and APIs
A common base web platform visualising the outputs of the first versions of the
components
Well-defined and documented services comprising the first version of the FP API

M18 – Feb 2019



Use Case Applications v1
The first version of the applications supporting the 3 use cases
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6 Results and Conclusions
This deliverable reports the work carried out within Task “T4.1 System Architecture”
being the first task within work package “WP4: Platform Integration and Application
Development”. It includes the architecture specifications and design of the integrated
FuturePulse platform and serves as the basis for the development tasks of the project.
Information about the system use cases, the characteristics of the components of the
system and the data flow between them is presented in detail. Moreover, the
methodology of integration and an initial integration plan are also described.
This architecture description document will be very useful to define and communicate
the initial blueprint of the FuturePulse platform. The architecture will continue to evolve
throughout the project and the most important point is to make sure that it is consistent
and in line with the design and implementation work being described in the other
technical work packages, as well as with the early pilot activities of the project. This
deliverable acts as the reference point for the actual development of the platform and
offers a shared and common background for the Consortium participants on the
envisaged technologies that are necessary to build such a platform.
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