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Executive Summary 

This deliverable reports on the work performed in WP5/T5.1 regarding the preparation of the PoliVisu 
Integration plan i.e. the preparation of a detailed description of how and when the various individual technical 
elements that are foreseen as components of the PoliVisu solution will be adapted and integrated in the Pilot 
cities and in a fully functional system. Starting from the PoliVisu architecture (D4.1: Technical Specifications) 
the deliverable includes the particular integration roadmap that will be followed, based on specific 
methodologies and principles, for the successful integration of all components to the platform, as it has been 
foreseen in the DoA (Description of Action).  

Following the architecture specification described in D4.1: Technical Specifications, we will be based on the 
integration of loosely coupled services to implement the necessary requirements of each pilot’s scenario. Due 
to the flexibility given by such an architecture and integration approach, we can tailor each pilot to meet the 
needs of the user requirements by only configuring the exact modules which participate and collaborate with 
each other for each use case.  

Finally, the testing methodology of the software deployment, that will ensure system quality and fulfilment of 
requirements, is being described. The deliverable concludes by presenting the integration time plan during 
the forthcoming milestones and the conclusion of this deliverable. 
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1. Introduction 

The main objective of the current deliverable is to create the roadmap for the planning of the future 
integration developments in PoliVisu project. The decisions presented in this deliverable will provide the 
framework to orchestrate and synchronize the processes of the technical work packages, as well as the 
Technical Assessment and Testing phases aiming a common understanding for the partners and to be at the 
same position for the project’s future developments and expectations. 

At WP5 the integration of the various components will take place, to create the PoliVisu solution followed by 
the Development Planning, Pilots Operation and monitor in WP6 which will help validate and improve the 
solution. Taking into account the results of previous deliverables such as D3.4 Policy Experimentation & 
Functional Design, D6.1 Pilot Scenarios and D4.1 Technical Specifications this deliverable aims to serve as a 
reference point for the development work and the activities that will take place both in WP4 and WP5. 

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. To this end, we 
consider the Integration plan to be a live document that will evolve and be aligned with the ongoing work in 
the project. Updated versions of the integration plan will be part of the D5.3-5.5 reports which will be 
delivered in M14, M22 and M30 respectively, together with the final version of the PoliVisu solution. 

1.1. Structure of the Deliverable 

The current document consists of the following sections: 
▪ Section 2 which presents the integration methodology, tools and the development infrastructure. 
▪ Section 3, which presents the testing methodology framework that will be used to ensure the quality 

of the software produced within the PoliVisu context 
▪ Section 4, which describes the technical specifications of the PoliVisu modules 
▪ Section 5, which describes the integration general plan of the PoliVisu solution 
▪ Section 6 concludes and in the final sections can be found the References and Annexes.   
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2. Integration Methodology 

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 apply Continuous Integration techniques for 
performing automated building, testing and deployment of the provided modules. For adopting Continuous 
Integration practices we are going to setup a development environment containing a set of continuous 
integration tools. 

2.1. Agile Methodology 

A research among the most dominant development methodologies1 indicates that the most appropriate way 
of implementing integration mechanisms for the PoliVisu project would be ‘Rapid Application Development’2. 
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 a Research and 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’3. Agile methodology implies and enforces collaboration between self-organizing, 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 
▪ Regular adaptation to changing circumstances 

2.1.1. 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 [1] is presented in the diagram below: 

                                                             
1   http://en.wikipedia.org/wiki/Software_development_methodology  
2   http://en.wikipedia.org/wiki/Rapid_application_development  
3   http://agilemanifesto.org/ 
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Figure 1: Agile project Management process framework 

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

▪ 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 

2.1.2. Continuous Integration process 

Continuous Integration process fits perfectly with the Agile Methodology. Continuous integration (CI) 
comprises practices such as daily builds and additional checks so as to prevent bugs. In order to enable 
automatic daily builds, Continuous Integration software gathers the whole source code in one place (with 
different revisions), automate the build process and testing, and provides the latest working executable to 
anyone involved in the project. The CI model comprises a set of activities for the process implementation: 
building the system, running tests, deployment activities, and finally reporting test and deployment results. 
The practice of Continuous Integration assumes a high degree of tests, which are automated into the software: 
a facility that can be seen as “self-testing code”, often using a testing framework, such as JUnit4. Each 
automated build will perform the following steps: 

▪ Compilation and creation of the build package 
▪ Creation of a report on code metrics (such as package, dependency analysis and cyclomatic 

complexity) 
▪ Creation of a report on how much source code follows declared Coding Standard 
▪ Creation of a report on possible bugs by a static code analysis execution 
▪ Automated deployment in testing environment 
▪ Execution of automated test cases and creation of test report 
▪ Publishing the build artifacts 
▪ Notification to stakeholders and involved developers about build 

outcome by email and on central build dashboard  
Continuous Integration is a software development practice where: 

▪ Members of a team integrate their work frequently. 
▪ Each integration is automatically compiled and built 
▪ New artifacts are automatically deployed in testing environment 
▪ Integration and Unit Testing is performed automatically 
▪ Automated notifications to developers are sent 
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▪ Reports about software quality code are built 

2.2. Agile Methodology for PoliVisu 

In the scope of PoliVisu project, we will try to adopt an Agile development process based on Kanban 
methodology4. The methodology is based on the assumption that all tasks are described as tickets which are 
assigned to PoliVisu team members and are distributed in the various columns of a Kanban board. The initial 
requirements are described as user stories. 

User stories typically follow a simple template: As a < type of user >, I want < some goal > so that < some 
reason >. An example of user story could be: 

▪ “As policy maker of the system, I want to retrieve information about traffic so that I can decide on the 
best policy” 

▪ “As data analyst, I want to be able to change visualization parameters so that I can produce a more 
accurate diagram” 

A suggestion for PoliVisu will be to have an initial project named “Backlog” with epics (larger, less detailed 
functionality that will be taken on later in the project), user stories and (if appropriate) tasks even and bugs. 

Then, for every development iteration (Sprint), we will add a new project with the Sprint name containing a 
board with the following columns: 

▪ TODO: will contain all the tasks prioritised as more important. The order of the tasks is usually the 
level of importance. 

▪ In Progress: will contain the tasks currently people are working on. The assignee will be responsible to 
move a task from “TODO” to “In Progress” column. It is important that any person cannot have more 
than one open task in “In Progress” column. 

▪ To Test: When a developer is done with his work he moves it in the "To Test" column and test team 
will pick it up from there. 

▪ Done: If a ticket meets the “Definition of Done” we can move it to the column "Done".  This action has 
to be performed by the members of the testing team, after having successfully tested the related 
feature/bug. The actual “Definition of Done” has to be decided among the members of PoliVisu team 

2.3. Deployment Methods 

Based on the technology stack of the existing modules of PoliVisu pilots, we have concluded to the following 
options for the deployment and integration of the modules. 

▪ Deployment as Docker image: 

For the sake of integration performance, speed and ease, it has been agreed to follow a microservices 
approach for several modules where possible. These modules will be delivered as Docker images to be 
deployed directly on the hosting platform. More details about the Docker approach are given in following 
section. 

▪ Deployment as Bower package 

Bower offers a generic, solution to the problem of package management, while exposing an API that can be 
consumed by a more opinionated build stack. It can manage components that contain HTML, CSS, JavaScript, 
fonts or even image files. Bower doesn’t concatenate or minify code or do anything else - it just installs the 
right versions of the packages you need and their dependencies. 

                                                             
4 https://www.atlassian.com/agile/kanban  
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Several PoliVisu modules are provided as JavaScript libraries or set of HTML/CSS components. These modules 
will be provided as bower packages to be integrated and used inside other front-end web applications of the 
pilots. This will be a way to join different front-end modules together. 

▪ Deployment as Standalone tool 

A few PoliVisu modules are implemented as standalone desktop applications. More details about these 
modules are found on Section 5 of this document. 

▪ Deployment on the Cloud as a Service 

Due to complexity or licensing issues, some PoliVisu modules will be deployed directly as RESTful services on 
the cloud or on module owner’s premises. In this way, the module owner will be responsible for the 
maintenance and performance of the hosting environment. The rest of the modules (front-end web 
applications) will consume the services based on the API provided by the module owners. 

▪ Deployment as Java WAR file with Jenkins CI Server  

There is always the possibility to deploy (mainly Java) modules through Continuous Integration jobs. A Jenkins 
CI Server will be used for this purpose, executing jobs in order to build and deploy either on demand or on 
nightly basis directly from code repository (Gitlab) to hosting servers. The module owners will be responsible 
for pushing their Java code based on maven into a common code versioning repository. After that, the 
deployment workflow will be executed by Jenkins and the produced WAR file will be automatically deployed 
on the staging environment, most probably on an Apache Tomcat instance.   

2.3.1. Integration guidelines for Module Owners 

▪ Description of the APIs 

In order to facilitate the integration of new components and the creation of new features, it is important to 
provide a good view on the functionality and APIs offered by the individual services of the platform, but also 
on the functionalities offered by the platforms as a whole, aggregating multiple services.  

It is critical to have clear documentation for each REST API exposed by any service of the system. It is highly 
recommended, documentation for all services should be shared within the platform. The OpenAPI (Swagger) 
Specification has emerged as the standard format for defining this contract, in a way that’s both human and 
machine readable, making it easier for services to effectively communicate with and orchestrate the entire 
application. 

▪ Installation and Validation Instructions  

When submitting a module, the module owner must provide to the integration team all the necessary 
instructions in order to successfully install and test the module. The instructions must be given in the format 
of clear steps to reproduce in order to install and verify successful installation. This might also include manual 
integration tests with given mock input and expected output. The module owner must provide full support to 
the integration team for at least one week after delivering the module, until the successful installation of it is 
confirmed. Only after that, the module can be considered as successfully submitted. 

▪ Bug Tracking - Ticketing Flow 

All problems are going to be reported in a Jira ticketing system. It is important to maintain common ticketing 
rules between the development teams and the testing team into the PoliVisu project. These rules have to be 
agreed during the early stages of the project and can be changed throughout the evolution of the system. The 
most important aspect of these rules is to maintain a common flow for the tickets. This ticket flow implies that 
every ticket is opened from any tester (user), developer or integrator that detects an error in application 
functionality. 

Ticket Priority: 

o Critical (priority-1): system breaks 
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o High (priority-2): feature not working 

o Medium (priority-3): bug which doesn’t break core functionality of any feature 

o Trivial (priority-4): new feature or enhancement 

By default, when the ticket is opened, it is assigned to a developer with the status “new”. Then, the assigned 
person has to verify that the ticket is within his/her area of responsibility and accept the ticket. From this 
point, the developer starts investigating the solution to the problem reported. If the result of the investigation 
proves that the error belongs to a part of the software out of his/her responsibility, the ticket owner can 
reassign it to another developer for further investigation. In the end the ticket has to be resolved, a report has 
to be produced and the responsible person can close it as: “fixed”, “invalid”, “no plan to fix”, “duplicate”, 
“cannot reproduce error” or “rejected”. This is diagrammatically described in the following UML state diagram. 
New feature requests (user stories) will come from and be prioritised by the product owner. From then, the 
planning of these new features will be handled following the process described in Section 2.2. 

 
 

▪ Release Management Policy 

It is essential that the whole consortium agrees on a common release management policy which covers the 
launching of new release. We have to declare a stable release prior to any major event (evaluation, review, 
milestone etc). Some rules could apply to changes of modules and module deliveries. For instance, a set of 
guidelines could be: 

o 10 working days before major event (evaluation, review) we freeze development - i.e. we stop 
committing in mainline or delivering new versions of modules. Regarding code, any changes can be 
performed in code branches. 

Exceptions (commits are allowed): 

o Changes for tickets with priority-1 (anytime) 

o Changes for tickets with priority-2 (up to 5 working days before event) with approval by project + 
technical coordinator. 

We can call a stable release only if: 

o System is up and running without any outage for at least 5 days. 

o No priority-1 or priority-2 tickets exist for this release. 

o No more than 5 priority-3 tickets exist for this release. 

2.4. Microservices Architecture and Containers 

Taking into account the complexity and the different technologies of the various modules of the system, we 
have decided to move towards a recently new paradigm of architectural design, the Microservices 
Architecture, where possible. This architectural model has made its appearance at some point before 2015 
and it is continuously gaining popularity so far. 

According to this design, the various complex applications are composed of small, independent processes 
communicating with each other using language-agnostic APIs. These services are small, highly decoupled and 
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focus on doing a small task, facilitating a modular approach to system-building. The benefits of this 
architectural style are mainly the following: 

▪ Ability to deploy/undeploy microservices independent from other microservices. 

▪ Ability to scale on microservices level (based on the traffic of each service). 

▪ Ability to build and deploy each service fast. 

▪ Isolation of each service to avoid side effects in case of failure. 

▪ The application is easy to understand and modify. 

▪ Avoid restriction to specific technologies/frameworks. 

▪ Different teams can quickly become productive. 

 
Figure 2: Microservices vs Monolithic 

In this design, the system consists of several microservices, which communicate using either synchronous 
protocols such as HTTP/REST or asynchronous protocols such as AMQP. These services are developed and 
deployed independently of each other. Microservices architecture puts each element of functionality into a 
separate service, and scales up by distributing these services across servers, replicating as needed. 

Each service has its own database in order to be decoupled from other services. When necessary, consistency 
between databases is maintained using either database replication mechanisms or application-level events. 
In the previous diagram, the difference between a monolithic system and a microservices-based system is 
depicted. 

The philosophy of microservices architecture is based on the assumption that we have several smart endpoints 
and intermediate pipes used for the communication between the services. In our case, the intermediate pipes 
(which do not need to show any intelligence rather than receiving messages and pushing them in the queue) 
are implemented with RabbitMQ message broker. 

Docker: Installation, Deployment and Technical Validation: Docker is the world’s leading containerization 
platform. It was first released in 2013 and it’s running under Apache v2.0 license. The delivered images will be 
deployed by the integration team and executed as Docker containers with the necessary configuration. This 
will facilitate the integration by allowing replication of each module (with the hosting environment, 
dependencies, DBs etc.) in the production server, exactly as in the development server where it has been fully 
tested. 
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2.5. Development Infrastructure 

JIRA: is a tool developed by Australian Company Atlassian5. It is used for bug tracking, issue tracking, and 
project management. It also includes Agile development features, like Kanban boards, which will facilitate the 
development process throughout the project’s lifecycle. Jira will be used as the main bug-tracking system in 
PoliVisu project. 

Jenkins: Jenkins is an open source tool for CI processes. It monitors the execution of repeated jobs, such as 
building a software project, focusing on building and testing software projects continuously and providing 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. Jenkins can also monitor the execution of externally-run jobs, such as cron jobs and procmail 
jobs, even those that are run on a remote machine. It is hosted at: http://adrastea.atc.gr:8080 / and is 
password protected. 

Apache Maven: 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 modules stay compatible with maven rules, sharing 
the same pom file. In this way, the integration will be easily controlled through maven and moreover, the 
project will be independent of an IDE; as a maven project can be opened in Eclipse, Netbeans, IDEA etc. 

Gitlab: A software versioning and a revision control system distributed under a free license. We have installed 
v.7.2.1 of Gitlab at a dedicated server: gitlab.atc.gr. We have also purchased and installed a signed certificate 
in order to secure the communication and avoid any malicious actions against it. The gitlab web interface is 
exposed at: https://gitlab.atc.gr/ . The PoliVisu central repository will be password protected, accessible only 
by members of PoliVisu community. 

SonarQube: SonarQube is an open source software quality platform. Sonar uses various static code analysis 
tools such as Checkstyle, FindBugs, Clover to extract software metrics, which then can be used to improve 
software quality. Version 4.5.1 of SonarQube is installed at: http://adrastea.atc.gr:9000/dashboard  

Sonatype Nexus: Nexus is an advanced repository management tool for controlling all the build and third 
party dependencies of a project. It can be used among a team of developers for sharing common libraries. We 
have installed nexus sonatype at: http://prometheus.atc.gr:8080/nexus/  

Docker Private Registry: A registry is a storage and content delivery system, holding named Docker images, 
available in different tagged versions. A general purpose Docker private registry has been set up on 
https://adrastea.atc.gr:443  

Pushing a repository to private Docker Registry: In order to access the Docker private registry 
(https://adrastea.atc.gr:443 ) please follow the instructions:  

1. Create the certificate directory in your client machine:$ mkdir /usr/local/share/ca-certificates/docker-
dev-cert  

2. Copy the SSL Certificate in the certificate directory 
3. Update the certificates: $ update-ca-certificates 
4. Restart Docker to make sure it reloads the system's CA certificates: $ sudo service docker restart 

Make sure that you have saved any changes in your containers before you restart them.  
Now you should be able to log in to private registry: $ docker login https://adrastea.atc.gr:443   
Credentials to access the Docker private repository will be provided to the technical partners. 
In order to come up with an image out of your Docker container:  

1. commit any changes: $ docker commit $[container_Id] $[image-name] 

                                                             
5 https://www.atlassian.com/company  
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2. You have to tag an image with the private registry's location in order to push to it: $ docker tag 
$[image-name] adrastea.atc.gr:443/$[image-name] 

3. push that image to our registry: $ docker push adrastea.atc.gr:443/$[image-name] 

3. Testing Methodology 

“Software testing is any activity aimed at evaluating an attribute or capability of a program or system and 
determining that it meets its required results”6 

There are several testing approaches, each one targeting different aspects of software. Feature testing, black-
box testing, regression testing, component testing are some of these, each aiming at different objectives. In 
addition to those testing approaches, testing procedure is divided into four main testing levels: 

▪ Unit Testing 
▪ Integration Testing 
▪ System Testing 
▪ Acceptance Testing 

Throughout the testing lifecycle, the levels above are repeated as individual steps in an iterative manner until 
the software is fully accepted by the target users. 

3.1. Unit Testing 

“In computer programming, unit testing is a method by which individual units of source code are tested to 
determine if they are fit for use. A unit is the smallest testable part of an application […]. In object-oriented 
programming a unit is often an entire interface, such as a class, but could be an individual method either. […] 

The goal of unit testing is to isolate each part of the program and show that the individual parts are correct. A 
unit test provides a strict, written “contract” that the piece of code must satisfy […] 

Readily available unit tests make it easy for the programmer to check whether a piece of code is still working 
properly […]”7 

 

                                                             
6 Hetzel, William C., The Complete Guide to Software Testing, 2nd ed. Publication info: Wellesley, Mass. : QED Information Sciences, 
1988. ISBN: 0894352423.Physical description: ix, 280 p. : ill ; 24 cm. 
7 http://en.wikipedia.org/wiki/Unit_testing  
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This is an iterative process where each iteration begins by writing code within the local development 
environment and ends by committing code changes to Gitlab repository. So, unit testing practically starts in 
each user’s local environment of is performed twice before the code is committed on Gitlab code versioning 
repository. Then, after the code is committed to the public repository, Jenkins detects the update and runs all 
build and test goals or waits until the nightly build is scheduled to execute all the build/test goals, as well as 
the SonarQube analysis task. By keeping the integration team alerted on all errors or failing test cases, we 
have accomplished a more centralised monitoring of nightly build results; the team had then the responsibility 
to communicate the arisen issues to the module owners, together with some other useful information (logs, 
configuration data, error messages etc.). 

3.2. Integration Testing 

The integration testing will be performed by the integration team with the close collaboration of each feature 
owner. This will take place manually at first by using mockup objects or test scenarios. For the execution of 
integration testing it is important to have clear instructions from the module providers with steps to reproduce 
in order to successfully test the service. 

3.3. System Testing 

System testing is the testing to ensure that by putting the software in different environments (e.g., Operating 
Systems) it still works. System testing is done with full system implementation and environment. It falls under 
the class of black box testing. The system testing will be performed by the integration team and will cover 
basic functionality to ensure that the system works as expected. 

3.4. Acceptance Testing 

Acceptance testing is often done by the customer to ensure that the delivered product meets the 
requirements and works as the customer expected. It falls under the class of black box testing. The customers 
in the case of PoliVisu platform are the real-world users. Therefore, the evaluation of the system will be carried 
out by the end-user group of the PoliVisu project (compiled by the Pilots). 

3.5. Stress-Performance Testing 

Stress testing is the testing to evaluate how system behaves under unfavorable conditions. Testing is 
conducted at beyond limits of the specifications. It falls under the class of black box testing.  

Performance testing is the testing to assess the speed and effectiveness of the system and to make sure it is 
generating results within a specified time as in performance requirements. It falls under the class of black box 
testing.  

When the product will go on production and the scale of the data will grow, the resource utilization (Memory 
RAM and CPU) of each server will be monitored through the following tools. 

▪ Visual VM: This is a visual tool to monitor the resource consumption (RAM and CPU) of the JVM on a 
certain server. On our case, this might not be used due to the fact that we are adopting a clustered 
solution. Alternatively, for Linux machines there is Gnome System Monitor that visualizes on real time, 
the utilization of memory and CPU.  

▪ Apache JMeter: This powerful tool by Apache can be used after integrating all RESTful web services 
of the system, to measure their capacity (throughput, latency etc.). With this tool, a scenario is defined 
and a number of simultaneous requests are sent to the service needed. In this way, we can measure 
the performance and the capacity of the deployed HTTP services. 

▪ Web Performance Load Tester: Web Performance Load Tester is a tool that can be used on the UI to 
measure its performance. With this, it is possible to record a use case (by using a simple browser) and 
playback on different loads (number of users). The results are exposed in diagrams indicating certain 
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measures over time: Number of failures, bandwidth consumption, page completion rate, page 
duration. 

4. PoliVisu modules technical specifications 

This section describes the technical specifications of the modules needed to implement within the PoliVisu 
platform all the features that will meet the user requirements. 

4.1. Open Metadata modules 
Table 1: Open Micka 

(Open)Micka 
High level description of the Module 
(Open)Micka is a web application for management and discovery of geospatial (meta) data.  The following 
features are supported by an (Open)Micka:  OGC Catalogue service (CSW 2.0.2),  Transactions and harvesting,  
Metadata editor, Multilingual user interface, ISO AP 1.0 profile,  Feature catalogue (ISO 19110), Interactive 
metadata profiles – management,  WFS/Gazetteer for defining metadata – extent, GEMET thesaurus built-in 
client,  INSPIRE registry built-in client, OpenSearch,  INSPIRE ATOM download service - automatically creation 
from metadata. 
(Open)Micka is freely available while Micka is a commercial tool (see the IPR statement below). The 
designation (Open)Micka is used for features similar to both licensing versions. 
Detailed  Architecture  description/specifications 

 
Deployment UML diagram for the (Open )Micka component 

 

 
                   Interfaces provided by the (Open) Micka 
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API (input/output methods) 
(Open)Micka GUI A user interface for (Open)MicKA. 
OGC CSW API An interface for a communication to other CSW servers and/or clients. The interface follows 
the full implementation of the OGC CSW 2.0.2 implementation specification including the ISO Application 
Profile 1.0. 
OGC WMS API An interface defined according to the OGC WMS 1.0.0 – 1.3.0 implementation specifications 
(including INSPIRE modifications) in order to automatically create metadata from a WMS instance. 
OGC WFS API An interface defined according to the OGC WFS 1.0.0 – 2.0.0 implementation specifications 
(including INSPIRE modifications) in order to automatically create metadata from a WFS instance. 
INSPIRE ATOM API An object oriented interface for a communication according to the ATOM Syndication 
format, in a version as defined in the INSPIRE Technical Guidelines for Download services. 
GEMET RDF API An interface designed and developed for a communication to the GEMET thesaurus. The 
implementation follows guidelines for GEMET API as described under the URL: 
http://www.eionet.europa.eu/gemet/en/webservices/.  
OpenSearch API An interface designed and developed to publish of search results in a format suitable for 
syndication and aggregation. 
Technologies used (e.g. Java, Python) 
Technical requirements for the integration: 
Any web server with mod_rewrite enabled 
PHP 5.6.x with XSL extension 
PostgreSQL >= 9.2 
Composer (https://getcomposer.org/) - for installation some components 
3rd party dependencies & hosting environment (Servers and DBs) (e.g. Apache Storm, MongoDB) 
We use PostgreSQL 9.2.4 and PostGIS 2.1.0 as (open source) databases. HSLayersNG (internal HSRS product) 
can be used for visualizations in desktop as well as mobile environments. 
Specific H/W specs 
Anything specific is not needed, client-Server architecture application deployed on-premise. 
Packaging (e.g. Docker image, Java library) 
Set of libraries installed at owner’s premises and published as a service (according the OGC implementation 
specification Catalogue Service for Web 2.0.2). 
URL to relevant resources e.g. online documentation, GitHub location in case of open source 
https://github.com/hsrs-cz/Micka  
http://www.bnhelp.cz/produkty/metadata/ 
Tool license & availability 
OpenMicka is provided as an open source under the BSD 3-Clause License. 
Micka is provided under a commercial license. 
Customization and deployment are paid in both cases. 

4.2. Open Visualisation modules 
Table 2: WebGLayer 

WebGLayer 
High level description of the Module 
JavaScript API to visualize and filter large scale, spatial data by using a concept of multiple coordinated 
views. 
Detailed  Architecture  description/specifications 
Fully client side API that connects to the data source via custom REST, loads data into the browser and provides 
javascript object focused on various visualization (e.g. map, histogram etc..) including functions to filter data. 
API (input/output methods) 
Inputs is a text, output are javascript objects or a web page. 
Technologies used (e.g. Java, Python) 



D5.1 Technical Integration Plan
 

  

© 769608 PoliVisu Project Partners 18 31/07/2018 

JavaScript, WebGL, Python 
3rd party dependencies & hosting environment (Servers and DBs) (e.g. Apache Storm, MongoDB) 
D3.js, JQuery, WebGL 
Specific H/W specs 
GPU 
Packaging (e.g. Docker image, Java library) 
Javascript minified file, Grunt 
Deploy method 
Grunt. A bower package can be also prepared by module owner to be used directly inside web application 
which integrates the module. 
URL to relevant resources e.g. online documentation, GitHub location in case of open source 
webglayer.org   
Tool license & availability 
BSD License 

4.3. Traffic Modelling 
Table 3: Traffic Modelling 

Spark Traffic Modeler 
High level description of the Module 
Spark Traffic Modeler (STM) is a tool for modelling traffic on network close to real time. 
Detailed  Architecture  description/specifications 
STM is written as a tool for Apache Spark. The tool can be used as library for Scala or Java language or REST 
API can be used. The REST API and in memory store maintain Spark JobServer. Flowing algorithm are 
implemented: 
User-equilibrium assignment: 
◦ Dial, Robert B. "A path-based user-equilibrium traffic assignment algorithm that obviates path storage and 
enumeration." Transportation Research Part B: Methodological 40.10 (2006): 917-936. 
◦ Jayakrishnan, R., et al. "A faster path-based algorithm for traffic assignment." University of California 
Transportation Center (1994). All-Or-Nothing assignment 
 Origin-Destination matrix estimation: 
◦ Spiess, H. (1990) “A gradient approach for the O-D matrix adjustment problem”, EMME/2 Support Center, 
CH-2558 Aegerten, Switzerland, http://www.spiess.ch Gravity model 
API (input/output methods) 
In construction 
Technologies used (e.g. Java, Python) 
Scala, Python, PostgreSQL, PostGIS, Apache Spark, Spark JobServer 
3rd party dependencies & hosting environment (Servers and DBs) (e.g. Apache Storm, MongoDB) 
Apache Spark with JobServer, PostgreSQL, Python, WSGI 
Specific H/W specs 
STM needs a lot of memory and a lot of cores. 
Packaging (e.g. Docker image, Java library) 
Scala (Java) library. The application needs specific environment (environment contains a lot of unstable 
technologies). So this application cannot be deployed as classic application. The application can be provided 
as a service, hosted at module owner’s premises. 
URL to relevant resources e.g. online documentation, GitHub location in case of open source 
https://github.com/kolovsky/spark-traffic-modeler  
Tool license & availability 
-not decided yet 

 
Table 4: Traffic Model 
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Traffic Model (Traffic Modelling Software) 
High level description of the Module 
Modelling software, using the road network description and traffic source and destination information, 
calculates traffic volume (number of cars) on the sections of the road network. For PoliVisu we are using 
software CUBE. 
Detailed  Architecture  description/specifications 

 
The Cube software suite is a comprehensive set of modules that support transportation planning, including 
transportation forecasting and system analysis. Based on Viper, Cube’s graphical module, Cube Base, includes 
two additional tools, Application Manager and Scenario Manager, which simplify application and scenario 
management, as well as additional geographical information system (GIS) related features. 
Cube Base offers an integrated graphical environment that supports transportation planning. The application 
combines the functionality of a network editor, a transit line editor, a matrix editor, a database editor, a job 
script editor, and a model job launcher in one package. You can use the software to complete all the traditional 
transportation planning tasks; you need not turn to other external programs. Cube Base supports multiple 
open windows to edit and view the various supported file types. 
In addition to the standard transportation planning-related functions, Cube Base also includes a number of 
GIS-oriented features, which allow you to view and query a wide variety of GIS and image files and build 
highway networks from shape files. The application presents all the open files in a single display using a layered 
system. You can manipulate each layer individually, adjusting its drawing scale, relative coordinate position, 
display color and style, and posted attributes. 
With the included GIS tools, Cube Base provides additional tools to better integrate the transportation 
network with GIS networks. 
API (input/output methods) 
Inputs: description of network (shp file), information about source/destination (csv, txt) 
Output: traffic volume on segments of the road network (shp) 
Technologies used (e.g. Java, Python) 
In CUBE the language Python is used 
3rd party dependencies & hosting environment (Servers and DBs) (e.g. Apache Storm, MongoDB) 
None 
Specific H/W specs 
CPU Speed 
Minimum: 1.5 GHz single core 
Recommended: 2.0 GHz dual-core or better 
With Cluster: 2.0 GHz quad-core or better 
Processor 
Minimum: Intel Pentium 4, AMD Athlon 
Recommended: Intel Core i5, i7, Xeon or better; AMD Phenom II, Athlon II, FX-Series, A-Series APU or better 
Memory/RAM 
1 GB minimum; 4 GB or higher recommended 
With Cluster: 2 GB per core recommended 
Hard Disk 
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Minimum: ATAPI IDE; 5,400 rpm 
Recommended: SATA 3 Gb/s or 6 Gb/s; SAS; 7,200 RPM or better; SSD 
Hard Disk Space 
10 GB for the application and supporting applications and data (like GIS) 
100+ GB for output files 
Screen Resolution 
Minimum: 1024 x 768 at Normal size (96dpi); 16-bit color depth 
Recommended: 1440 x 900 or higher at Normal size (96dpi); 32-bit color depth 
Video/Graphics Adapater 
Minimum: 24-bit capable graphics adapter; 64 MB video memory 
Recommended: 32-bit capable graphics adapter; 512 MB or more video memory 
OpenGL version 2.0 runtime and Shader Model 3.0 or higher is recommended 
ATI or NVidia GPU is recommended for any 3D GIS work or Cube Dynasim microsimulation 
Networking Hardware 
100BT or 1000BT TCP-IP compatible Ethernet or Wireless adapter 
Peripherals 
DVD-ROM drive 
(1) available USB port, parallel port, ExpressCard slot, or PCMCIA slot for hardware dongle 
Operating System 
Recommended: Windows 7 SP1 x64 Professional, Enterprise, or Ultimate; Windows 8/8.1 x64 Pro or 
Enterprise 
Packaging (e.g. Docker image, Java library) 
It is going to be a desktop application, installed directly on the Operating System of a machine. It will not 
interact directly with other applications. The output will be a shp file to be pushed manually to other 
applications. 
URL to relevant resources e.g. online documentation, GitHub location in case of open source 
- 
Tool license & availability 
Citilabs License Manager is a convenient tool which helps you to activate and administer your Citilabs licenses 
and provide valuable information about your installation. With the License Manager, you can: 

▪ Activate license   
▪ Host a floating license  
▪ Connect your workstation to a license server  
▪ Borrow (roaming) and return seats from a floating license server  
▪ Re-host licenses (De-activate and Activate on different machines)  
▪ Download license updates from Citilabs 

Deployment Method 
as for CUBE (, it is a desktop (off-line) application. The output from the application is a shp file, which we pass 
(not automatically) to other applications for use 

 
 
 
 
 
 
 
 

4.4. Mobility Management 
Table 5: Macq Mobility Management M³ 
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Macq Mobility Management M³/M³ pronounced M Cube is Macq’s smart mobility platform 
High level description of the Module 
M³ is an innovative dedicated software suite aimed at Smart Mobility:  

▪ Smart Mobility: managed by public authorities, traffic departments, car park operators and public 
transport companies. 

▪ Safety and protection: police managed road safety and protection of users 
▪ Informing citizens: mobility information available to all 

Detailed  Architecture  description/specifications 
M³ is composed of a core architecture and multiple modules. 
A module is a coherent set of objects that adds functionalities to M³ or to other modules. In M³, we can choose 
to install, uninstall, enable or disable some module. 
The idea is to provide a solid way of implementing new features for M³ for future project specific 
developments. 
To add functionalities to an existing M³ system, a new module can add back-end and front-end elements, 
which will be easily integrated with the modules already installed. 
API (input/output methods) 
Description 
To add functionalities to an existing M³ system, a new module can add back-end and front-end elements, 
which will be easily integrated with the modules already installed. 
Module structure 
A module corresponds to one git repository, and is structured with the following directories: 

▪ back/ : Contains one main back-end process, written in scala (to use existing libraries defined in the 
Core). In some specific cases, multiple back-end processes can be put there. Typically, we can define 
a back-end process written in Python for the low-level interaction with the system. 

▪ base/ : Contains various information for the modules, useful for the front-end and back-end processes. 
o data/ : List of files with the initial data to put in the database after the installation of the module. 

Automatically handled by the Core. 
o datamodel/ : Json-schema of the datamodels for the module. Automatically handled by the Core. 
o migration/ : Custom scripts for the migrations of the data model, or back-end processes.  
o structure/ : Configuration for the database indexes, .... Automatically handled by the Core. 
o conf/ : General configuration of the module, for example, a main systemd service. 
o front/ : Contains one front-end process, written with Angular 6 in typescript. 
o spec/ : Configuration to build and install the module. 

To start a new module, you can use the Macq-m3 plugin in Visual Studio Code, or Intellij Idea to have 
automatically the correct structure to start working. You will directly have a "Hello World" example, with a 
back-end, front-end, and a datamodel. The plugin also comes with an easy-to-launch button: in one click, you 
are able to run and test your module alongside the Core of M³, and any other modules. It will automatically 
install every third-party services you need (MongoDB, Zookeeper, Kafka, Keycloak, PostgreSQL, ... are already 
available by default), and run your code. 
Various Scala libraries are already available to ease the development of your project, and many sophisticated 
functionalities are already handled by the Core (user management, redundancy, horizontal scalability, 
incremental backups, disaster recovering, monitoring, statistics computation, back-pressure,...). With that in 
mind, you can directly focus on the functionalities you want to bring in M³, and nothing else. And, if you want 
to use some Core functionalities, for example the statistics, with just a json configuration defined by you, the 
Core will automatically generate statistics for your data models, without any line of code written by you. 
In the same vein, various Angular libraries are accessible for the front-end development. Those libraries allow 
to easily create custom components to integrate in the existing front-end side of M³. You also have the 
possibility of adding, in a few minutes, a new view (shown as a table, map, list, ...) with just a json configuration, 
without any line of code.  
Once you are happy with your work, another button in Macq-m3 plugin allows you to send your compiled 
project to your local repository, and install it on your production server. 



D5.1 Technical Integration Plan
 

  

© 769608 PoliVisu Project Partners 22 31/07/2018 

Technologies used (e.g. Java, Python) 
Centos, Scala, Java, C++, Angular, MongoDB, Kafka, … 
3rd party dependencies & hosting environment (Servers and DBs) (e.g. Apache Storm, MongoDB) 
M3 uses a lot of open source components. There installation is handled by the Macq package manager. An 
offline installation is possible. All packages are mirrored to guarantee a long term maintenance trajectory. 
Specific H/W specs 
M3 is a scalable platform. The basic configuration uses 3 servers. Those can be virtual machines on one 
physical server. In that case the very minimal configuration requires a 8 core CPU, 80GB RAM and >4TB of 
hard disks. 
Please contact Macq for concrete configurations. 
Packaging (e.g. Docker image, Java library) 
After setting up the repositories Macq’s package manager uses yum to install. The module owner will install 
a version in the cloud. 
URL to relevant resources e.g. online documentation, GitHub location in case of open source 
See https://www.macq.eu/page/macq-mobility-management  
Tool license & availability 
M3 is a commercial product. Third party modules can be integrated. 

 

4.5. Social media & crowdsourcing - user interaction 
Table 6: Open Crowdsourcing Solution 

Open Crowdsourcing Solution 
High level description of the Module 
Open Crowdsourcing Solution is a combination of the SensLog server platform and HSLayers NG based web 
and mobile applications. SensLog is a server system for managing sensor data, volunteered geographic 
information and other geospatial data. Web and mobile applications are used to collect and visualize SensLog 
data. Both systems are open sourced and available on GitHub. 
Detailed  Architecture  description/specifications 
SensLog comprises of a server side system for data storage, integration and distribution and web and mobile 
applications utilizing HSLayers framework for data collection, management and visualization. 
SensLog data model builds on the Observations & Measurements conceptual model from ISO 19156 and 
includes additional sections e.g. for user authentication or volunteered geographic information (VGI) 
collection. It uses PostgreSQL database with PostGIS for data storage and several API endpoints. 

 
Mobile and web applications serve as an interface for VGI collection for SensLog. 
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API (input/output methods) 
REST API modules (API description http://www.senslog.org/api/):FEEDER, PROVIDER,VGI, TELEMETRY 
Technologies used (e.g. Java, Python) 
The backend is written in Java 8. 
The front-end uses HTML5, JavaScript and HSLayers NG framework. Mobile application is packaged for the 
Android platform with Cordova. 
3rd party dependencies & hosting environment (Servers and DBs) (e.g. Apache Storm, MongoDB) 
SensLog part needs Java servlet container (e.g. Apache Tomcat, Jetty etc.) and running instance of PostgreSQL 
with PostGIS extension and deployed own data model given by SQL script.  
Client part needs only web server for web-based client. Android OS for mobile-based client. 
Specific H/W specs 
The platform integrates server side database with client applications and requires a server instance of SensLog 
running with a connection to it. 
Packaging (e.g. Docker image, Java library) 
SensLog uses Docker or can be distributed as WAR file, client applications are either web hosted or distributed 
as an Android application package. It is going to be a standalone static website communicating with other 
services through API calls. 
URL to relevant resources e.g. online documentation, GitHub location in case of open source 
http://www.senslog.org/ 
https://github.com/hslayers/cordova 
https://github.com/hslayers/hslayers-ng 
https://github.com/mkepka/senslog 
Tool license & availability 
SensLog is available under BSD-clause-3 license, HSLayers under MIT license. 

 
Table 7: TruthNest / Truly Media 

TruthNest/Truly Media 
High level description of the Module 
TruthNest is a social media analytics platform that discovers, analyses, and verity’s the credibility of 
reported events, news and multimedia content in real time. It can be used to assess the social media profile 
of a user. 
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Truly Media is a web application which acts as a social media Content Management System. It is a powerful 
collaboration platform which can be used for the collaborative aggregation, management and verification of 
social media items. It facilitates the business workflow of a team which aims at searching, storing and 
organizing social media items and other articles from the internet. 
Detailed  Architecture  description/specifications 
The TruthNest’s overall architecture is divided into the front-end Application (Wordpress + PHP), the backend 
TruthNest’s Server and the Offline TruthNest’s Process to populate a pool of generic/popular tweets that can 
be used for various purposes (e.g. statistics, relevant tweets, trending topics detection, event detection).In 
detail, the front-end Application is a web application based on Wordpress bound with a PHP backend. This 
front-end web application is used for the visualization of the TruthNest results as well as for the authentication 
with twitter. It uses a MySQL database for caching and maintaining the user profiles and other information.  
The TruthNest Server is a web application implemented in Java 7, deployed on an Apache Tomcat 7 server. 
This exposes the main business logic of TruthNest as a set of RESTful services. This API is supposed to be 
exposed by the front-end Application. It performs all the logic for the calculation of scores, it caches results 
and it acts as broker, consuming external APIs e.g. Twitter, WhoisXMLAPI, Klout, Alexa etc. in order to forward 
the necessary information to the front-end Application for visualization purposes. It uses a mongodb NoSQL 
repository for storing and caching. The Offline TruthNest Process consists of the Stream Manager, an open 
source project which consumes and stores into mongodb repository content from the Twitter Stream API 
based on a list of predefined Twitter Contributors and ms-item-indexer, a service which continuously polls the 
mongodb repository in order to retrieve newly added tweets (Items), extract named entities and eventually 
feed them into an Apache Solr full-text-search Engine. 
Truly Media is based on AngularJS running on client’s browser as single page application. It consumes the 
RESTful API exposed by the Backend server, which is implemented in Spring boot and is hosted by an 
embedded Apache Tomcat server. As concerning the persistence, it is using MongoDB for storage together 
with Apache Solr full-text search engine for indexing documents. Finally, for real-time notifications, it is using 
a Node.js service using socket.io. The entire solution is hosted on the cloud with a combination of various PaaS 
solutions: Heroku, Amazon WS, Amazon S3, MongoLab. 
API (input/output methods) 
TruthNest may receive as input either the url of a Twitter post, the identifier of a specific Twitter user, or a 
free text query representing a topic under investigation. Twitter can provide responses in json format 
encapsulating all types of supported analytics. 
Truly Media methods are exposed as a RESTful API following the REST principles. The API is also described with 
Swagger implementing the Open API specification. Although it is fully possible to use directly the Backend API, 
the complexity of the system in terms of functionality and features make it hard to replace the existing 
AnguarJS frontend and re-implement parts of the business layer of the front-end. Therefore, in the scope of 
PoliVisu, we suggest that the solution should take part as a whole, keeping the backend and front-end 
together. 
Technologies used (e.g. Java, Python) 
TruthNest: The backend in written in Java 8. The front-end uses PHP and Javascript libraries (jQuery, D3 etc). 
Truly Media: Spring boot, AngularJS, Node.js, MongoDB, Apache Solr 
3rd party dependencies & hosting environment (Servers and DBs) (e.g. Apache Storm, MongoDB) 
TruthNest: We use MongoDB and MySQL databases. The project is hosted on ATC premises on an Ubuntu 
14.04.5 LTS server.  
Truly Media: MongoDB, Apache Solr, Ubuntu 14.04 LTS, Heroku, Amazon S3 
Specific H/W specs 
TruthNest: The platform requires at least 4 GB of RAM and a dual core processing environment to run 
smoothly. 
Truly Media: The platform does not have high demands in CPU and Memory resources. However, it can scale 
up horizontally in case of increased demand by adding more RAM and CPU cores on the same machine. In 
the case of Heroku, this is possible by adding extra Dynos.   
Packaging (e.g. Docker image, Java library) 
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For both solutions, we use maven for packaging. It is configured with Jenkins for deployment management. 
Particularly for the AngularJS app of Truly Media, we are using bower. 
URL to relevant resources e.g. online documentation, GitHub location in case of open source 
The code documentation is maintained in the form of java docs 
Tool license & availability 
The TruthNest -server is maven based. This means that all dependencies are configured inside the pom.xml 
file. Therefore, when checking out the project and building it, all dependencies will be automatically retrieved 
from maven repositories. 

4.6. Open Big Data Analytics 
Table 8: Warp10 

Warp10 
High level description of the Module 
The Warp 10 Platform is designed to collect, store and manipulate sensor data. Sensor data are ingested as 
sequences of measurements (also called time series). The Warp 10 Platform offers the possibility for each 
measurement to also have spatial metadata specifying the geographic coordinates and/or the elevation of the 
sensor at the time of the reading. Those augmented measurements form what we call Geo Time Series ® 
(GTS).The first differentiating factor of Warp 10 is that both space (location) and time are considered first class 
citizens. Working with Geo Time Series ® (GTS) allows you to have geo-located readings without having to use 
four separate series and having to keep track of the reading context.  Complex searches like “find all the 
sensors active during last Monday in the perimeter delimited by this geo-fencing polygon” can be done 
without involving expensive joins between separate time series for the same source. 
Readings are pushed into the Warp 10 platform via a HTTP call to a component called Ingress. In the distributed 
version of the platform, the Ingress component can be instantiated multiple times to support very high 
ingestion rates. Once data is dealt with by Ingress it is considered persisted by the Warp 10 storage layer called 
Continuum. Warp 10 also offers streaming endpoints to push data using a WebSocket or to consume data as 
it enters the platform to build dynamic dashboards and integrate Warp 10 into a more elaborate stream 
processing workflow.  
Security and privacy have also been addressed by Warp 10 since its very inception, this includes fine grain 
access control mechanisms, encryption capabilities and throttling management to enable full multi-tenancy 
of the platform. We created WarpScript , an extensible stack oriented programming language which offers 
more than 800 functions and five high level frameworks to ease and speed your data analysis. Simply create 
scripts containing your data analysis code and submit them to the platform, they will execute close to where 
the data resides and you will get the result of that analysis as a JSON object that you can integrate into your 
application.  
The WarpScript approach is another differentiating factor of Warp 10. Traditional time series platforms offer 
few manipulation options, usually only providing a SQL like query language which cannot express complex 
analysis, or providing a reduced set of aggregation functions. These approaches force you to produce more 
code on the client side thus increasing your development time and leading to massive transfers of unprocessed 
data from the platform to your applications. Our approach lets you focus on your business use cases, 
simplifying IoT and sensor data applications by taking care of a larger chunk of the data analysis in a very 
efficient way. 
Detailed  Architecture  description/specifications 
The standalone version of the Warp 10 platform uses LevelDB as its storage backend, this version is suitable 
for managing a few tens of millions of time series and few hundreds of billions of datapoints. If you have larger 
needs, a distributed version of the platform is also available which uses Apache HBase as a scalable storage 
layer. http://www.warp10.io/getting-started/    
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Our module is hosted on our servers and access will be granted when asked for. 
API (input/output methods) 
Warp 10 can only be accessed through HTTP with GET or POST methods all returning JSON. There are several 
endpoints defined to update, fetch, deleted or execute scripts, see http://www.warp10.io/getting-started/  
Technologies used (e.g. Java, Python) 
 

 

 

 
3rd party dependencies & hosting environment (Servers and DBs) (e.g. Apache Storm, MongoDB) 
Linux, JDK 8 
Specific H/W specs 
Can run on single-board computers, laptops, desktops or distributed. The more intensive the usage, the higher 
the specs but only the most extreme usages require a distributed version. 
Somes numbers:16 cores, 64 Gb RAM or more depending on number of series and types and number of 
analysis being performed. 16 cores and 64Gb should be able to handle 20M series and 25 qps. SSD drives or 
spinning disks depending on targeted volume, accounting on average 15 bytes per datapoint (timestamp, 
value) → Near 75 billions datapoints for 1 Tbyte. 
Packaging (e.g. Docker image, Java library) 
Warp10 is available as a Java application and a Docker image, see http://www.warp10.io/getting-started/. For 
the sake of more efficient maintenance, it is preferred to be hosted locally at the module owner’s premises.   
URL to relevant resources e.g. online documentation, GitHub location in case of open source 
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You can read all about the Warp 10 platform at  http://www.warp10.io/  
The code is hosted on GitHub https://github.com/cityzendata/warp10-platform and binary releases are on 
bintray https://bintray.com/cityzendata/generic/warp10#files/io/warp10/warp10  
Also Warp10 users group :  https://groups.google.com/forum/#!forum/warp10-users  
Tool license & availability 
Apache License 2.0 

4.7. Open Geospatial Tools 
Table 9: Open Source Geospatial Tools for web visualisation and interaction 

Open Source Geospatial Tools for web visualisation and interaction 
High level description of the Module 
Javascript tools to visualize, query and interact with spatial data in a web front-end 
Detailed  Architecture  description/specifications 
Javascript libraries and client side API which connects to data sources via standard interfaces (WFS, WMS, 
TMS), REST services and loads spatial data into the browser and provides visualization, querying and analysis 
of data in the web browser. 
API (input/output methods) 
Input: JSON, GeoJSON, shape, GML. 
Output: visualisation of spatial data in an (interactive) map on web page 
Technologies used (e.g. Java, Python) 
Javascript 
3rd party dependencies & hosting environment (Servers and DBs) (e.g. Apache Storm, MongoDB) 
Modern web browser 
Specific H/W specs 
None 
Packaging (e.g. Docker image, Java library) 
Javascript packaging (e.g. Bower, Yarn) 
These libraries will most likely be integrated and used to build a web application. This web application will be 
packaged as a Docker image 
URL to relevant resources e.g. online documentation, GitHub location in case of open source 
openlayers.org (https://github.com/openlayers/openlayers ) 
leaflet.org (https://github.com/Leaflet/Leaflet ) 
Tool license & availability 
LGPL 

 
Table 10: Open Source Geospatial Java Toolkit for dealing with spatial data 

Geotools - Open Source Geospatial Java Toolkit for dealing with spatial data 
High level description of the Module 
Java based FOSS tool providing standards compliant methods for the manipulation of geospatial data 
(including RW access, rendering, conversion, …). 
Detailed  Architecture  description/specifications 
Java based library to manipulate, analyse and handle diverse spatial data formats. They provide read and write 
functions to most spatial data sources including databases, shape files, OGC data, GeoJSON, etc. These tools 
also provide the necessary functionality to convert, transform, analyse and manipulate spatial data. The 
resulting data can be persisted again in several spatial formats. All interaction happens through a documented 
API and follow OGC standards maximally. 
API (input/output methods) 
Java API 
Input: RDBMS, JSON, GeoJSON, shape, xsd-wms. 
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Output: spatial data as Java Objects (based on OGC specifications) and resulting data can be written out to 
various spatial formats. 
Technologies used (e.g. Java, Python) 
Java, JTS 
3rd party dependencies & hosting environment (Servers and DBs) (e.g. Apache Storm, MongoDB) 
None 
Specific H/W specs 
None 
Packaging (e.g. Docker image, Java library) 
Java library (maven) 
This library will most likely be integrated and used to build a self-contained web application. This web 
application will be packaged as a Docker image or WAR file. 
URL to relevant resources e.g. online documentation, GitHub location in case of open source 
geotools.org (https://github.com/geotools/geotools ) 
Tool license & availability 
LGPL 

 
Table 11: Open Source Geospatial Tool for serving spatial data using web services 

Geoserver - Open Source Geospatial Tool for serving spatial data using web services 
High level description of the Module 
Java based FOSS server tool designed for interoperability, publishing data from any major spatial data source 
using open standards (OGC) 
Detailed  Architecture  description/specifications 
Java based server to access and read diverse data formats and serve them as open standards. It is an OGC 
compliant implementation of a number of open standards such as Web Feature Service (WFS), Web Map 
Service (WMS), and Web Coverage Service (WCS). It also supports WMTS and CSW (catalog service for 
discovery). 
It consumes data from diverse data sources including databases and external services. 
It publishes the data as web services (standards). 
API (input/output methods) 
Input: RDBMS, shape. 
Output: web services (WMS, WMTS, WFS). 
Technologies used (e.g. Java, Python) 
Java 
3rd party dependencies & hosting environment (Servers and DBs) (e.g. Apache Storm, MongoDB) 
Runs in Java servlet container (e.g. Tomcat) 
Specific H/W specs 
Might require more memory when caching is enabled. 
Might require more CPU power when performing on-the-fly conversions and processing. 
Packaging (e.g. Docker image, Java library) 
Web archive (.war) or Java binary for major OS. 
Alternative we can make a Docker image available for Geoserver. 
URL to relevant resources e.g. online documentation, GitHub location in case of open source 
geoserver.org (https://github.com/geoserver)  
Tool license & availability 
GPL 

 

4.8. Policy Making Domain Model 
Table 12: Policy Making Domain Model 
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Policy Making Domain Model 
High level description  
This is responsible for making the relationships between the different entities of policy making clear through 
clever reporting (for instance, create a tree structure of a Policy Goal with all linked Policy Measures and all 
relevant detailed information). 
The domain model describes all the different policy entity types, such as Policy Goal, Policy Measure, Option, 
etc.  We will investigate whether prior art already exists and if possible base ourselves on existing standards 
to create our domain model.  In any case, this domain model needs to answer questions such as what identifies 
real instances of these types in a unique way (such as ‘Reduce CO2’ could be an instance of a policy goal).   
Detailed  Architecture  description/specifications 
To be defined 
API (input/output methods) 
To be defined 
Technologies used (e.g. Java, Python) 
To be defined 
3rd party dependencies & hosting environment (Servers and DBs) (e.g. Apache Storm, MongoDB) 
To be defined 
Specific H/W specs 
To be defined 
Packaging (e.g. Docker image, Java library) 
To be defined 
URL to relevant resources e.g. online documentation, GitHub location in case of open source 
To be defined 
Tool license & availability 
Open Source License 

5. General plan for the integration of the PoliVisu modules  

Following the general plan for the execution of the PoliVisu project, which has been listed on the Description 
of Action of this Grant Agreement, in this section we present the plan for the delivery of the PoliVisu solution. 
More specifically, the integration of the PoliVisu platform and its components lasts until the end of the project 
(M36), exhibiting two interim releases of the integrated environment by M14 and M22. Apart from these two 
external release dates for the integrated platform, we consider at least an intermediate internal release by 
M30 which aims to reflect the progress of the integration activities from M24 up to M30. This is a critical 
turning point from the development and testing phase to the operational phase of the project, since, by that 
date, almost all the PoliVisu modules will have been delivered in their final version and the platform should 
have been customised and be released for intense piloting from the Pilot partners. Thus, the PoliVisu 
Integration plan distinguishes between three major milestones:  

▪ Milestone 1 (M14/Dec 2018): External release of the PoliVisu integrated environment 

o Initial version of the PoliVisu modules by the end of September 2018 

o Deployment of the tools with test data by the end of October 2018 

o Integration tests among tools with real data by the end of November 2018 

o Deployment of the Integration environment by the end of December 2018  

▪ Milestone 2 (M22/Aug 2019): Internal release of the incremental version of the modules and the 
PoliVisu integrated environment 

▪ Milestone 3 (M30/Apr 2020): Final external release of the PoliVisu integrated environment 
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On M31/May 2020 onwards maintenance mode: Technical partners will make sure that the PoliVisu solution 
is functional and resolve any bugs identified during the pilots.  

 
Figure 3: General integration plan 

The following table presents the components that would be integrated with each other for the different pilots. 
It has to be noted that this is an initial mapping of the tools / Pilots that will be further discussed and finalized 
through Cycle 1. Updates and a more detailed description of how the different components will be integrated 
for each of the pilots will be part of the D5.3-5.5 reports which will be delivered in M14, M22 and M30 
respectively, together with the final version of the PoliVisu solution. Detailed description of how the 
components can be used by the relevant Pilots is included in Annex 1 of this report. 
 

Table 13: mapping Pilots/tools 
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PoliVisu policy making toolkit 
Discovery8  	       	     
Ghent policy 
ready open data 
& visualisations 

 	       	     

Pilsen policy 
ready open data 
& visualisations 

 	       	     

Issy-Les-
Moulinaux 
policy ready 

 	       	     

                                                             
8	The discovery component within PoliVisu represents a novel approach aimed at combining all the relevant information resources. 
More specifically, the discovery component addresses the metadata management of geospatial and non-geospatial datasets, Web 
services, documents including policies, processes, observations and measurements, (traffic) models, e-shops etc.	
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open data & 
visualisations 
Knowledge Base 
              

Policy Reference Implementation 
Use Case Requirements reference implementation 
Supporting Use 
case 
requirements of 
PoliVisu 
reference 
implementation	

	 	 	 	 	 	 	 	 	 	 	 	 	

Ghent Pilot 
Student Housing 
A map of the 
student housing 
locations of 
Ghent. (On 
street level or 
entity level) 

 	       	     

Share of the 
student houses 
against total 
houses in the 
city 

 	       	     

Student Mobility 
Main traffic 
routes between 
student 
residencies and 
their 
destinations 
(cultural/educat
ional activities) 

 	       	     

Geo-analysis 
based 
assumptions of 
to be deployed 
infrastructure. 
(Sort of 
opportunity 
maps) 
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Links to student 
mobility and 
traffic incident 
reports? Or 
other 
interesting 
datasets? 

 	       	     

Student Economy 
Correlation 
between 
various 
locations 
(economic, 
social, cultural, 
educational) 
and the 
mobility 
patterns of the 
students.	

	 	 	 	 	 	 	    	   

Student 
economy 
opportunities. 
Where should a 
new shop be 
located (if, for 
example, their 
target group are 
students). 

	 	  	 	 	 	    	   

Pilsen Pilot 
Traffic Visualisations 
Efficient traffic 
planning (Traffic 
model in which 
various 
restrictions, 
additional road 
lanes, new 
roads etc. can 
be entered, 
tested and 
validated) 

   	 	         

Current city 
traffic (A map 
allowing to 
visualise real 
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time traffic, 
closures, 
roadworks and 
accidents) + 
short time (10 
days?) 
prediction 
Predicting 
roadworks for 
better 
coordination 
(long term (1-2 
years) predicted 
most important 
closures) 

  	 	 	   	      

Data analysis 
and outputs  
(to identify 
problem areas, 
show analysis, 
charts,...) 

  	 	 	   	      

Issy-Les-Moulinaux pilot 
Traffic Visualisations 
A map of the 
past traffic in 
the Issy region 

	 	 	 	  	 	  	  	   

A map showing 
the match 
between the 
past traffic and 
roadworks 

	 	 	 	  	 	  	  	   

A map 
visualising real 
time traffic 

	 	  	 	    	 	    

A map about 
alternative 
transport 
means (to be 
better defined 
with users) 

	 	  	 	 	    	 	   

Flanders pilots (regional or cities) 
Traffic and mobility visualisations 
Interactive 
traffic accident 
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map for the 
Flanders region 
Interactive 
traffic accident 
map for the 
Flanders region 

	 	 	 	 	 	   	 	 	   

 
Planned to be used Suitable to be used 
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6. Conclusion 

The Technical Integration Plan of the PoliVisu project will be very useful to define and communicate the initial 
blueprint of the project products. The system technological modules will evolve throughout the project and 
we need to make sure that it is consistent with design and implementation work in the other technical work 
packages and the pilot activities of the project. This deliverable presented the activities for the delivery of a 
baseline implementation of the PoliVisu solution which acts as the reference point for the actual development 
and offers a shared and common background for the Consortium participants on the envisaged technologies 
that are necessary to build and test such systems.  Table 12 containing the mapping between the pilot 
scenario’s, the PoliVisu policy making toolkit and the project components gives a first insight into how the 
technical components will be used in PoliVisu. Depending on table 12 components will be linked to each other 
to deliver a smooth end-user experience and towards a smooth integration towards re-usable component 
configurations.  
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8. Annex 1: Modules description 

WebGlayer/ Innoconnect   

First two prototypes for Plzen: (1) visualisation of Municipal Police incidents and (2) visualisation of traffic 
accidents 

▪ traffic accidents first release is available at 
https://innoconnect.kolovsky.com/development/innoconnect-development/plzen/  

Figure 4: Traffic accidents in Plzen analytical app 

 
▪ MP incidents first release is available at 

https://innoconnect.kolovsky.com/development/innoconnect-development/plzen-mp/  
o The app is at this stage only available for the internal use of the Pilsen pilot. The involved partners 

signed the non-disclosure agreement to protect the Municipal Police’s data. Therefore the app is 
protected by a password that, due to the public status of this deliverable, can be requested at 
jiri.bouchal@innoconnect.net 

o it is planned within PoliVisu that the app will be enriched with the state police data and (at least 
part of the data) will be opened to public 
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Figure 5: Municipal Police analytical app 

Both apps will allow the user to: 
▪ get insights on the location of traffic accidents/incidents reported by Police on the map 
▪ filter data per different criteria in charts: by hour of the day, day of the week, month of the year, 

severity, incident type (parking fine, speeding, driving in the no entry road etc.), involvement in the 
accident (pedestrian, cyclist, truck, animal etc.) 

▪ filter data by zooming/panning the map 
▪ filter data by selecting area by sketching in the map 

 
Third app: visualisation of historical traffic sensor data (expected delivery Sept/Oct) 

▪ Functionalities (first ideas, further workshops with stakeholders in Plzen are being organized at the 
time of the writing of this report: 

▪ Line based map visualisation of historical traffic intensity data (per road segment) 
▪ Lines colored according to the intensity  
▪ NOTE: only the segments where the sensor is located will be displayed, i.e. not the whole street 

network. The reason is that we do not have the sensor data for the every single road segment and we 
want to avoid 'guessing' traffic on the rest of the network - this is the separate scenario on traffic 
modelling. Our scenario here is to visualize historical data, i. e. reality (not a model) 

▪ Filtering options 

o Aggregated per  
▪ Hour of the Day 
▪ Day of the Week 
▪ Month of the Year 
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o Specific date range - Select date range (or a single day) for analysis 

▪ Map pop-up with segment's details: average intensity per hour, day, week 

 

Figure 6: Mockup of the app for the analysis of the historical traffic data in Plzen 
 

 (Open) Micka /HSRS   

(Open) Micka is a Web application for management and discovery of (geo)spatial (meta)data. From a user 
perspective, it represents a cataloguing tool for searching and finding relevant resources, such as geospatial 
and non-geospatial datasets, Web services, sensor measurements, map compositions, (traffic) models, 
documents, Web pages, reports, legislation or e-shop. The main goal of (Open)Micka in PoliVisu is to connect 
all the relevant kinds of resources and provide answers, for instance, to the following questions: 

● show me all data and (map) visualizations that were developed according to such legislation or 
● show me what has been done with such sensor measurements (derived datasets, policy, link to e-shop 

selling the raw sensor measurements,…). 
As such, (Open) Micka is intended to be used in all PoliVisu’s pilots as a tool for discovery of various kinds of 
resources. (Open) Micka is a customizable and scalable tool that is going to be modified according to the 
purposes of each pilot. Anyway, a general use case scenario may be identified as follows: 

1. A user would like to discover relevant information regarding his/her area of interest, theme and other 
preferences. A user e.g. searches for all kind of available information related to European Noise 
Directive in the area on the border of the Czech Republic, Slovakia and Austria. 

2. On contrary to Web searching engines, the (Open)Micka enables to define advanced (multiple) 
searching criteria, such as to draw a rectangle in a map to define the area that I am interested in, to 
define quality of information I am interested in (such as spatial accuracy higher than one meter) or to 
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define the responsible authority. E.g. I would like to obtain only noise measurements from official 
mapping authorities. 

3. A user than obtains relevant (meta) information on all the available resources he/she was searching 
for. He/she may look into details as well as see all the related resources that provides links to other 
applications. E.g. a user discovers a NoiseDataset that fulfils all his/her criteria and would like to see a 
preview of such dataset on a map, see the legal act under which the dataset was created, have a link 
for the sensor measurement that was conducted in order to populate the NoiseDataset or use a link 
to the e-shop to buy the dataset. 

4. From a producer’s perspective, a producer may import his/her metadata from another system or 
create them manually. 

5. A producer than decides which metadata will be published, i.e. made available over the internet.  
More illustratively, an (Open) Micka allows users to: 

1. Find the relevant information resources 
a. Between the following information resources: geospatial and non-geospatial datasets, Web 

services, sensor measurements, map compositions, (traffic) models, documents, Web pages, 
reports, legislation or e-shop. 

b. Define criteria from dozens of so-called queryables as specified in the OGC implementation 
specification Catalogue Service for Web 2.0.2, including the ISO Application Profile 1.0. The typical 
examples are freetext search, resource type, area of interest, scale extent, responsible authority, 
time period etc. 

c. Since (Open)Micka provides services, it may be easily connected and powering a third party 
application. 

 
 

 

2. Display the results 
a. In a human friendly way on a Web page and/or in an application for mobile environments. 
b. In an XML-based source code. 
c. Through a semantic approach when using the GeoDCAT RDF syntax. 
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3. Import metadata 

a. From another server having its interface compliant to the OGC implementation specification 
Catalogue Service for Web 2.0.2. 

b. From another repository when a connector is developed. 
 
4. Create metadata 

a. According to a currently support metadata profile: ISO 19115, ISO 19119, INSPIRE, Dublin Core, 
Feature Catalogue. 

b. According to a user-defined structure. 

 
 

5. Validate metadata 
a. According to the linked XML schemas. 
b. According to a Schematron pattern. 
c. According to user-defined rules. 



D5.1 Technical Integration Plan
 

  

© 769608 PoliVisu Project Partners 42 31/07/2018 

 
 
6. Publish metadata 

a. In a user-friendly Web page through XML files. 
b. As a Web service, with or without semantics. 

 
 
Truly Media -TruthNest/ATC  
Truly Media (www.truly.media) is a platform which allows users to find, organize and collaboratively verify 
content (mobility, traffic) coming from social media or web sources. The platform will provide transport 
related information found in Social media. It will automatically gather transport related information that is 
trending in Real time an alert users on possible events as accidents that have happened in areas that are being 
monitored by the city. 
An example scenario for the use of TrulyMedia and TruthNest in Issy-les-Moulineaux case would involve the 
following steps: 
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1. Communication managers/officers of Local authorities monitor and automatically collect information 
published on the web and social media regarding i.e. the traffic in Issy by creating a stream. The stream 
can be source and/or keyword based and results can be refined based on a set of available filters.  

2. One of the officers of the Local Authority observes intense conversation around a traffic issue and 
raises an alarm over a questionable claim that has just been published, sending a message to the 
Communication Manager. 

3. The Communication manager appoints an Officer to lead the investigation who immediately creates 
a collection and appoints officers from within or also outside the organisation to collaborate. 

4. All team members create their own streams to add relevant content in the collection that can help 
the investigation. They exchange information in real time through the internal real-time 
communication system to keep everyone up to date. 

5. The Communication manager monitors the whole process within the collection and consults with the 
officers of Local authorities through the internal real-time communication system to decide on the 
investigation result 

6. Via the Authoring environment the Communication manager can edit a report regarding the specific 
issues/problems that were defined by the citizens and publish it to the relevant Local Authority 

More specifically, Truly Media allows users to:  
1. Find Content 

a. Set up 'streams' of content coming from various Social Media sources, such as Twitter, Facebook, 
YouTube, Facebook-pages 

b. Create and refine streams through a wide range of filters such as location, time, source, and 
language.  

c. Quickly browse through items, examining additional information, as user details, or translated text 
in the full conversation thread. 

 
Figure 7: Example of Finding Content 

2. Organise Content 
a. Create collections of content for specific investigations (transport) defining the team of experts 

who will have access and will collaborate to gather relevant content and verify it. 
b. Add content to the collection in various practical ways: 

i. 'drag and drop' content from streams  
ii. pick content from ‘ordinary’ Social Media browsers (Twitter, Facebook, YouTube) 

iii. upload files from local folders 
iv. provide the link of any social media item or web article 

c. Exchange views on a collection through real time chatting and messaging  
d. Easily browse through content applying different filters  
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Figure 8: Example of Organizing Content 

 

3. Verify Content 
a. Preview quick analytics for the item source 
b. Extract and visualise useful information with a set of powerful tools such as Google Maps, Wolfram 

Alpha, TinEye, Pipl and many more.  
c. Annotate item in a structured way keeping a record of every change in annotations 
d. Collaborate via real-time chatting and messaging with the team 

 
Figure 9: Example of Verifying Content 

 
Adding to the above TrulyMedia connects to TruthNest (www.truthnest.com) allowing users to run a great 
number of analytics on Twitter content in order to gather additional insights for a specific item. More 
specifically, the user can:  

a. Browse through deep analytics on the activity, network, or influence of any source on Twitter. 
The analytics are based on AI and produce a set of alerts or flags which highlight suspicious 
(bot-like) behavior.   

b. Visualise a timeline on a developing story highlighting the first as well as the most important 
posts found on Twitter, checking in parallel a set of credible and fact-checking sources. 
Moreover, users can easily and rapidly perform global search on various websites and search 
engines with the use of a simple tool which facilitates query creation. 

c. Examine deep analytics for a particular post on Twitter, based on the received retweets and 
the overall activity of the user. Moreover, the media content of a post (images/videos) can be 
further analysed based on advanced tools.   
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Figure 10: Example of Organizing Content 

 
M3/Macq 
M³ pronounced M Cube is Macq’s smart mobility platform.  
The Macq smart mobility platform offers smart city and traffic management solutions based on live data 
streams coming from a range of mobility and traffic related sensors including detection and counting of 
vehicles, ANPR, classification, intersection traffic lights, urban centralized traffic coordination, variable 
message signs, intelligent cameras, centralized edifice management (tunnels, bridges, locks …), control and 
monitoring of highway lighting, weather stations, safety management in tunnels in cities and highways.  
Within PoliVisu, Macq technology will be used to provide detailed big traffic data as well as processing and 
analytics of that data to generate valuable traffic and mobility information that can be used in policy making 
processes. 
M3 allows to collect high quality big data with traffic road sensors and help the management of traffic centres 
and traffic infrastructure. Macq is not owner of the collected sensor data, our clients are. The role of M3 in 
PoliVisu is threefold:  

•Facilitate the data collection for other partners: sensors, data anonymization and storage.  
•Based on strategic policies give hints for tactical operational decisions in traffic operation rooms.  
•Allow the integration of new visualisation modules. 

For instance, evaluate how traffic congestion data correlated with variable message sign info and broadcasted 
information influences the inside choices of routing in an origin destination matrix. There is an added value if 
the outgoing data and incoming policies could be formulated in a standardized manner, allowing non-software 
people to combine policies and environmental context into tactical scenarios. For instance scenario to react 
on large traffic incidents or other extreme events that create the need to reroute traffic in a non-conventional 
manner. 
 
  Spark Traffic Modeller/P4A 
Pilsen, scenario A and C 
Spark Traffic Modeller uses calculated Traffic Model (created by EDIP) and recalculate it according changes 
which a user inputs using a web interface provided by HSLayers.org. Basic components interactions is 
described here: 
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 A video demonstration of a prototype is here  
(https://www.youtube.com/watch?v=37213bsd1qE&index=8&list=PLAfuGLooI6Kzm5qWPNytJ6Ah6V8_WM
Ve6&t=5s).  
 
 
Open crowdsourcing solution (HSRS / P4A) 
Open Crowdsourcing Solution is a tool combining mobile application and server-side receiver. This tool is able 
to collect information (citizen observations) in form of Points of Interest (POI). That means collecting point 
localized data with attributes from basic numeric, textual values to multimedia content (photos, videos, 
sounds). 
The solution is based on the SensLog server platform and HSLayers NG based web and mobile applications. 
SensLog platform is responsible for storing data on the server and publishing via system of web services. 
HSLayers NG is web mapping library providing visualization part of the data on the side of web and mobile 
clients. 
Overview of the solution is shown on following figure.  

 
 
The front-end uses HTML5, JavaScript and HSLayers NG framework. Mobile application is packaged for the 
Android platform with Cordova framework. The backend is written mainly in Java 8 and uses Spring 
framework. 
Example of mobile application screens is how on following pictures. 
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Mobile application provides functionalities: 

● Collect POI by tracking smartphone’s position or by clicking on the map by user 
● Add attributes to the POI (mandatory name, description, category, dataset), but user is not limited to 

mandatory attributes, attributes can be added in form of key-value-pair 
● Add multimedia content to the POI 
● Store POI to local storage or to the server 
● Publish POI to general public by social networks 

Phases of using of the solution are following: 
1. Login to application 
2. Synchronizing of data with server storage 
3. Visualization of data, filtering by different criteria (dataset, category, etc.) 
4. Collecting or updating POIs 
5. Publishing POIs to other users or to social networks 

Server-side part provides export of stored data in form of different formats like JSON, RDF etc.  
 
 


