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Executive Summary 

 

This deliverable is the second deliverable within the Work Package 4 (WP4) 

and it corresponds to Task 4.2: Deployment of Pilot Scenarios. This 

deliverable summarises the deployment and operation of the CloudOpting 

platform and the four pilots in the last year of the project. 

 

During year 3, four pilots were deployed in four different cities; Barcelona 

(Spain), Torino (Italy), Corby (UK) and Karlshamn (Sweden). Each of these 

pilot cities comprises a service, or a set of services, that were deployed 

sequentially and operated for 12 months during the monitoring period. This 

document presents both the deployment of the platform and the pilots 

together with its services.  

 

The platform deployment and operation required to plan an organise 

partners to carry out the tasks required to manage the platform and its 

evolution. This included issues regarding bug fixing, code evolution, and 

service support. A series of tools were also adopted to help the consortium 

manage and control all the activities carried on in the period. During the 

platform operation, some needs emerged and required to integrate them in 

the new releases of the platform. 

 

In the services section, service owners have described the deployment and 

operation of their services. Each service includes a brief description of the 

deployment from a technical point of view, a description of the customisation 

process, a description of the operational tasks performed and a list of some 

major issues reported. As the services to pilot were selected by its different 

nature, each description includes its most remarkable facets being quite 

different from one service to another.  

 

In the annexes, this deliverable also includes the template document used 

during the monitoring period to report the operation of the services. These 

reports were gathered by the work package leader and stored in a local 

repository. It can also be found the last code control report and a brief 

platform installation guide to provide an insight of the platform technical 

deployment. 

 

Although the conclusions chapter presents some relevant outcomes of the 

monitoring period, the evaluation of the platform and services is 

documented in Deliverable 4.3 Evaluation report and replication plan. 
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Structure of the document 

The document is organised into three main sections: 

 

1. Platform deployment and operation: This section describes the 

deployment of the platform and its operation during year 3. It includes 

a description of the organisational tasks among the partners that are 

required to manage platform issues regarding bug fixing and services 

support. It can also be found some relevant incidents gathered during 

this period. 

  

2. Deployment and operation of pilot scenarios: In this section the 

services deployment and operation is described. The section is 

divided in two main blocs. The first one with the most representatives 

services of each pilot city, and the second one that includes the rest of 

services. Each service includes a brief description of the deployment 

from a technical point of view, a description of the customisation 

process, a description of the operational tasks performed and a list of 

some major issues reported. 

 

3. Conclusions and next steps: The main conclusions of the Pilot 

deployment report are summarised here. It is described the main 

conclusions for both the platform and the services. This section also 

initiates the evaluation of the pilots that will be detailed described in 

D4.3. 

 

In the annex section, it is included the report template for the platform 

incidents, a sample template of the monitoring reports delivered 

during the year, and a platform installation guide to be considered 

when describing the deployment procedures of the CloudOpting 

platform. 
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1. Introduction 

 

This document is the second deliverable within the work package 4 (WP4) 

and it corresponds to Task 4.2: Deployment of Pilot Scenarios. This work 

package is focused in the deployment, operation and evaluation of the pilot 

scenarios. This deliverable summarises the deployment process of the four 

pilots and its operation during the last year of the project.  

 

To achieve the objectives of the project, the CloudOpting platform and four 

pilots have been designed and deployed in four different cities. According 

to the description of work, each of them consists of a location (Piemonte, 

Corby, Barcelona, Karlshamn) where a set of services are maintained for a 

period of 12-months.  

 

The next figure shows the pilots, services, cities and the physical cloud 

platform where the pilots were deployed. 

 

 

Figure 1: Diagram of the pilots. 
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The CloudOpting platform was deployed and assessed through the 

operation of the services. During this time, a team of developers has been 

working to address the business and technical issues raised by the platform 

users. The objective of this task force was focused on delivering a 

satisfactory service level agreement for the service subscribers and 

providers and to work towards the enhancement of the platform through the 

bug fixing and the managing of new feature requests. The team of developer 

have also been working on the decision of strategically implement new 

cloud integration to create a marketing advantage investing part of the effort 

in an activity that was not planned in the beginning and represents an 

evolution of the CloudOpting platform beyond the project’s initial scope.  

 

The services were deployed by the service owners in two physical clouds 

located in Barcelona and CSI. Each service owner carried out a series of 

tasks to deploy, operate and evaluate the operation of the given service in 

the CloudOpting platform. In some cases, service owners have been 

working as service providers and subscribers.  

 

In order to support the Hackathons (due also to the fact that the hardware 

resources dedicated to the project were all used by the pilots) and to give to 

the platform a higher market leverage, the project invested in integrating a 

third cloud environment: DigitalOcean. 

 

DigitalOcean is a commercial cloud environment widely adopted basing its 

positioning in three main points: pricing, high performance virtual machines, 

and simplicity. Their business model concentrates on giving developers a 

way to quickly start up affordable Linux instances called droplets. Its target 

market is small developers who need to quickly start up a small high-

performance instance making it perfect for the CloudOpting Docker based 

instances. 

 

The project opted for this cloud environment for two main reasons: 

 

 Low cost of the cloud resources: DigitalOcean has a very aggressive 

price offering for small size virtual machines and to do the integration 

the project just needed to be able to do a simple deployment and not 

to operate for long time a real application. 

 

 Availability of the client library for the integration: the same java 

library adopted in the project for integrating the previous two cloud 

environment had the adapter also for DigitalOcean so the technical 

complexity was reduced. 

 

Obviously, all the cloud environments come with their own peculiarities and 

the integration required dedicated effort to properly manage the 

deployment. 
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2. Platform Deployment and Operation 

2.1. Overview 

The CloudOpting platform was deployed to host and manage the four pilots 

and its services during the last year of the project. During this time, the 

consortium focused on continuous improvement of the platform to keep it 

useful and easy to adopt, and eliminating the excess of complexity. The 

needs emerged in the operation were then integrated in the new releases of 

the platform. Thus, a series of tasks were done to maintain, improve, test and 

evolve the platform.  This chapter describes those tasks and the organisation 

among partners that was required to manage the platform issues regarding 

bug fixing and services support.  

 

The platform was deployed in the cloud infrastructure of Barcelona (IMI) and 

Piedmont (CSI). While IMI’s cloud infrastructure hosted the production and 

development environments, CSI infrastructure was used for the monitoring 

components of the platform. A second development platform was also 

deployed in IMI premises to provide a testing environment for developers. It 

isolated the production platform, hosting the running services, from 

development issues and testing failures.  Thus, the development platform 

hosted the second release of the platform before moving it to the production 

environment.  

 

Once deployed, CloudOpting provided a dashboard to track the status of the 

instances of the services subscribed. This dashboard was also used by 

service owners to supervise the deployments of the service instances and 

visualise logs and hardware resources consumption. 

 

For continuous improvement, issue tracking system, and focused in the 

delivery of new releases of the platform, the CloudOpting development team 

used GitHub as the ticketing system. In particular, the tracking issues tool of 

GitHub was used to address bugs, suggestions and other relevant topics. 
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2.2. Deployment  

The replication of the platform and the associated services is one of the main 

goals of CloudOpting. Focusing on that, the technical tasks associated to the 

deployment process of a functional platform have been reduced to few steps 

in order to simplify its adoption by platform providers. The reduction of the 

tasks has been done thanks to the technical tools selected and the designed 

platform architecture. Thus, the containerisation of platform micro services 

has transformed the deployment process to an easy procedure. 

 

2.2.1. Deployment stages 

The deployment process can be described in four main different stages. This 

process ends with the deployment of the services and was performed since 

the very first release of the platform.  

 

The main stages are: 

 

 Provisioning of the host virtual machine: In order to install the 

platform, a host VM has to be created.  

 

 Platform Installation: Referred to the installation of the CloudOpting 

platform itself and its preparation.  

 

 User management: This step consists of different administrator tasks 

such as users’ registration and cloud account configuration.   

 

 Deployment of services: This stage includes tasks such as the 

uploading of a new service to the CloudOpting catalogue and the 

deployment of any of the existing services. 

  

2.2.1.1. Provisioning VM  

In order to deploy and install the CloudOpting platform, including the 

different functions which it comprises, the platform was spread in two virtual 

machines in two different clouds at IMI and CSI. 

 

The IMI’s VM hosted the production environment and the second VM at CSI 

has been used for the monitoring system encompassing a logs collector and 

a probe to monitor hardware resources.  

 

The decision of placing the monitoring VM in CSI premises was taken due to 

the fact that Clearò was the first service in a real production environment 

with legal requirements that did not allow sending logs to a cloud outside 

CSI premises. This fact was taken as an opportunity to demonstrate the 

flexibility of the platform due to the modularity of its architecture.  
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2.2.2. Platform Installation 

Because the whole system is based on the container structure, its installation 

is simplified by the use of the scripts. (Refer to Annex I Installation guide for a 

detailed explanation of the installation procedures of the platform) In 

addition, description files of the deployment for Docker (Docker compose) 

and snapshots of the development are stored in a dockerhub account of 

CloudOpting (https://hub.docker.com/u/cloudopting/). 

 

The platform was installed in late 2015 and has been upgraded several times 

due to the continuous improvement and bug fixing tasks performed during 

the project. When started the piloting phase, the production platform was 

frozen and the tests were moved to the development platform.  

 

The production platform was upgraded with a new release in 2016 to include 

a series of improvements and patches identified during the first period of the 

monitoring phase.  

 

Once the installation was done, the front page of the web appears and a 

message confirmed that the process was successfully performed.  

 

 

Figure 2: CloudOpting website front page 

 

The following link shows an example of a running deployment of the 

CloudOpting platform: 

 

 http://cloudoptingmarketplace.smartbarcelona.eu/ 

 

With the objective to provide a replication plan, the consortium built this 

repository with the necessary information and instructions to install the 

platform. This information is available at: 

 

https://github.com/CloudOpting/deploy-cloudopting 

https://hub.docker.com/u/cloudopting/
http://cloudoptingmarketplace.smartbarcelona.eu/
https://github.com/CloudOpting/deploy-cloudopting
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2.2.2.1. User Management 

After the installation of the platform, the consortium participants had to 

register their profiles. A total of 36 users were registered among service 

subscribers, providers and developers. 

 

 

Figure 3: User registered sample 

 

 

 

When first installed, the catalogue is empty of services. Thus, registered 

users willing to publish a service had to include their services description 

text and upload the associated data such as a representative image. The 

following images show an example of the service description included of the 

City Agenda service and its later inclusion in the catalogue front page.   
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Figure 4: City Agenda service details (left) and Catalogue detail (right) 

 

2.2.2.2. Deployment of Services 

Once the services were included in the catalogue, registered subscriber 

could subscribe for a specific service and request its deployment.  

 

The services were deployed in two different cloud infrastructures according 

to the description of work of the proposal. IMI hosted services from 

Barcelona, Corby and Sweden while CSI hosted services from Italy and 

Corby. Thus, the interoperability of the platform and its operation were 

operationally tested. 

 

Chapter 3 of this document focuses on the description of the deployment and 

operation of the services. 

 

2.2.3. Outcomes of the deployment 

After the deployment of the platform, the main outcomes were: 

 

 A production environment hosted in the IMI cloud premises 

containing the catalogue, the manager and crane. 

 

 A monitoring system hosted in the CSI containing the logs collector 

and a probe to monitor hardware. 

 

 A catalogue of services provided by the partners of the consortium. 

 

 An extended dashboard based on Kibana technology enabling the 

analysis of the functionalities of the deployed pilots and of the results. 
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2.3. Operation 

This section is focused on the tasks carried out to control, evolve and operate 

the platform during the third and last year of this project. 

 

It describes the ticketing system used to address issues and regarding the 

operation and development of the platform, the monitoring procedures done 

by service subscribers to monitor their services, the testing strategy 

developed to ensure the project quality and the description of the actions 

done to perform the Hackathon during the last trimester of the monitoring 

period.  

 

2.3.1. Ticketing System 

As ticketing system tool, the CloudOpting consortium decided to use the 

GitHub Issues functionality. It was also used as an agile development tool for 

the platform.  This tool allows direct communications between the end-users, 

i.e. the responsible of the pilots and the developers, and foster efficiency by 

the use of labels to enable the classification of issues. 

 

GitHub is an Internet hosting service and is regarded as a platform of 

collaborative development. It is usually defined as a web-based Git, i.e. a 

version control system (VCS). This service offers all the distributed version 

control and source code management (SCM) functionality of Git as well as 

adding its own features. For instance, it provides access control and several 

collaboration features such as bug tracking, feature requests, task 

management, and wikis for every project. 

 

During this period, one partner (Worldline) has been in charge of receiving 

and all users’ issues and classifying them among the other partners. The 

responsibility to lead this task, within this piloting phase, was assigned to 

them according to their role, as WP2 leaders, in the development of the 

platform. Worldline’s knowledge of the platform, and its components, 

allowed to efficiently classify issues and prioritise related tasks accordingly.  

 

All CloudOpting partners have applied a set of procedures to organise the 

use of the GitHub and the platform development. 

Those procedures are described as follows: 

 

Procedure: issue creation 

All partners have developers associated with the CloudOpting project in 

GitHub. Then, when a bug is detected or a question related to the technical 

part arises, a developer can notify it directly to other involved developers. 

 

When a user want to notify a new issue (by clicking the button with the label 

"new issue"), the related frame is activated (Figure 5) and, by default, the 
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users/developers subscribed to the repository receive a notification in the 

associated GitHub mail (the unsubscribed users can also schedule a 

notification if needed). 

 

 

Figure 5: New issue panel 

 

Issues can be auto-assigned or assigned to more than one user and we can 

assign one or more tags, but only one milestone can be selected to finish the 

classification. 

 

Procedure: issues classification 

GitHub provides a functionality to support the issues management, and this 

functionality has been employed for the issues classification in the 

framework of the CloudOpting development. 

 

For this, the consortium agreed to use the CloudOpting/cloudopting-

manager repository to collect the general CloudOpting issues, as well as 

those of the cloudopting-manager component. For the issues of specific 

components stored in other repositories, the issue manager is used. If 

necessary, they can be relocated. 
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In order to obtain a classification of issues that best suited the project, a set of 

new tags has been defined in the CloudOpting/cloudopting-manager 

repository (Fig. 6).  

 

 

 

Figure 6: GitHub tags 
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In addition, some milestones were created as shown in the Figure 7.   

 

 

Figure 7: GitHub milestones 

 

Thus, issues can be identified with a milestone, enabling the follow-up of the 

project at a glance. 

 

Procedure: Solve and close an issue 

Issues can be solved and in two different ways: 

 

 Solve  

 Solve and close 

 

All developers can participate in solving an issue, but the usual practice in 

the CloudOpting project has been that the issue is closed only by the same 

user who opened it. This makes it clear that the user who opened the issue 

considers that it was satisfactory solved. 

 

In addition, it is also possible to refer to other issues in the comments, 

avoiding having several threads opened with the same issue or with issues 

that were opened previously.  
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As an example, at the top of the Figure 8, an issue is numbered (# 17 in this 

case). Typing this identifier (# 17), the user can create a link to that issue. It 

is also possible to reopen an issue if it is found to be unresolved or new 

related issues arise:  

 

 

Figure 8: Sample issue 

 

Procedure: user view of the issues section 

When the users enter in the issues section of their profile (of their session), 

they were able to visualize the issues created, check the ones that were 

assigned and revise in which ones they were mentioned. By default, all the 

open issues are shown (Figure 9). 

 

 

 

Figure 9: Open Issue frame 

 



19 

 

WP4-D4.2: ‘Pilot Deployment Report’ 

 

 

 
Project Nº 621146    CloudOpting 

 

However, it is also possible to display the closed issues if selected (Figure 

10). 

 

 

Figure 10: Assigned issues 

 

In addition, and as shown in the figure above, at the top right of the panel 

there is a search tool to find issues (and this is available either from the user 

view or from the given repository). 

 

 

2.3.2. Monitoring system 

2.3.2.1. Overview 

 

The CloudOpting platform integrates a service monitoring tool to provide a 

dashboard to monitor the services performance. The monitoring tool plots 

two main groups of indicators: 

 

 Hardware indicators: CPU, memory, processes, etc. 

 

 Custom indicators: visits, page views, page access, etc. 

 

The hardware indicators are available, by default, for each service 

deployment and are associated to the service virtual machine. The 

information is feed by the Zabbix agent that comes with the CloudOpting 

virtual machine template. Custom indicators have to be configured by the 

service owners and typically are associated to the logs of the webserver 

installed. Thus, different services may require defining different logs filters 

for the elasticsearch tool. 
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2.3.2.2. Operation 

During the deployment of the platform, the VM that hosts the monitoring 

tools was deployed in the CSI cloud. The VM stored the logs from the 

services during the monitoring period and the Kibana dashboard to plot the 

graphs of the associated metrics. Although the platform itself was deployed 

in IMI, the monitoring VM was first deployed in CSI due to the fact that 

Clearò was in a real production environment with strict legal requirements 

that didn’t allow sending its logs to a cloud outside CSI premises (Figure 11). 

This fact was taken as an opportunity to demonstrate the flexibility of the 

platform due to the modularity of its architecture.  

 

The monitoring component integrated in the platform, based in Kibana, is so 

versatile that can be used in almost any configuration. It can process a wide 

variety of metrics and, if required, provide business metrics associated to 

the services. Thus, the monitoring component can be hosted in the same 

cloud as the manager, or in any other cloud based on user needs. In this 

scenario, the components have to be linked manually to properly route the 

logs created by the services. 

 

 

 

Figure 11:  Monitoring logs path  

 

 

Once the monitoring architecture was ready, the services that were 

deployed and running were available to access to the monitoring 

dashboard.  
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Figure 12 shows the Clearò instances and the monitoring icon to access to 

the panel: 

 

 

Figure 12: Clearò instances panel 

 

 

At present, the monitoring dashboard includes a wide list of hardware 

metrics of the host. The list has been considered to be too long so there is a 

backlog entry to reduce the number of indicators by selecting the most 

important and common ones. Then, each participant would have access to a 

customised panel based on their needs. 

 

 

 

Figure 13: Monitoring metrics 
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When selected, the metrics data is plotted in a chart (Figure 14). This panels 

plot data from a pre-selected period of time: 

 

 

Figure 14: Available memory chart 

 

At the bottom of the panel there are some of the custom metrics defined for 

the service. Next images show the two custom metrics plotted for the Clearò 

instance. It has to be noticed that this metrics were defined by the Clearò 

operators as the most representative performance indicators and require 

defining their corresponding filter rules for the elasticsearch tool. 

 

 

Figure 15:  Number of consultants 
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Figure 16: Number of documents download 

 

 

 

The logs coming from the containers were gathered together and stored in 

the CSI cloud. In the monitoring period, service providers had also access to 

a generic Kibana dashboard, not accessible from the CloudOpting platform, 

to monitor and debug the content of the logs and the services if needed. 

 

 

 

Figure 17: Kibana dashboard 
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2.3.3. Testing and Quality Control 

2.3.3.1. Introduction 

This chapter is concerned with outlining the testing and quality control 

procedures for the CloudOpting platform. The project developed the 

platform using a series of supporting tools for quality code assessment and 

testing procedures that allowed iterative deployment during the operation 

year with a high degree of confidence in the outcome. 

 

A complex project like the CloudOpting platform, divided in many internal 

components such as the BPMN engine, TOSCA parser, an artefact repository 

and the cloud interface component, requires a tool to help developers not 

generate unwanted dependencies and supported the distributed work 

among partners. Github and SonarQube were used to support these 

activities and will be introduced here.  

 

This tools also helped refactoring some early stage code that needed 

enhancements due to new business requests gathered in the final year. 

 

This chapter also described a summary of the testing tasks developed during 

the previous year and that were used and enhanced in the piloting phase to 

check the acceptance of new releases. 

 

Note that the services are not considered part of the test strategy as the 

responsibility has been delegate to the service owners.  

 

2.3.3.2. Strategy 

During Y3, the development team has been controlling the progress of the 

platform development and its functionality by means of a series of tools and 

processes.  

 

Thus, the tasks associated can be divided in two main groups: 

 

 Code Quality Control. 

 

 Testing. 

o Unit testing 

o Integration testing 

o Functional testing 

o Performance testing 

 

The tasks were divided and shared among the partners of the consortium. 

While technical partners were responsible of the development of specific 

components and its testing, business oriented partners participated in the 

description and execution of the functional tests. 
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2.3.3.3. Code Quality Control 

As mentioned in the previous chapter, the development of the platform was 

hosted in the open source tool Github. Github hosts and manages all the 

code developed during this time. It allowed checking the contribution of 

partners and the activity of the project (Figure 18). 

 

 

 

Figure 18: Project activity 

 

 

In order to track the code quality and the overall progress and 

enhancements of the code, a tool called SonarQube has been used. 

SonarQube reports the metrics of the project code and evaluates its quality. 

Next image depicts the progress of the code in terms of number of lines, 

number of issues open, and complexity1.  

 

 

Figure 19: SonarQube timeline 

 

                                                 
1 It is the complexity calculated based on the number of paths through the code. 

Whenever the control flow of a function splits, the complexity counter gets incremented 

by one. Each function has a minimum complexity of 1. This calculation varies slightly by 

language because keywords and functionalities do. 
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As shown in the previous figures, before the actual start of the pilot phase, 

there was a big effort by the consortium to improve the complexity and 

quality of the code. The image also evidences the tasks associated to the 

corrective actions addressed by users. As shown, the overall complexity of 

the code has increased during the life of the project, but two main milestones 

increased the complexity index dramatically; the preparation of the 

deployment of the platform before the piloting phase, and the upgrade of the 

platform to the second release. 

 

The number of issues opened also increased progressively till the 

deployment of the second release. There, the number of issues decreased, 

to less than a half, due to the fact that release 2 addressed many of the issues 

and improvements opened until then. 

 

The following image (Figure 20) shows a sample of the capabilities of the 

evaluation tool to provide the metrics of the project code. Among others, the 

metrics include: 

 

 Lines of code 

 Functions 

 Classes 

 Statements 

 Comments 

  

 

Figure 20: Code progress indicators 

 

The previous general view provided by SonarQube depicts a general 

progress in the main code indicators since July 2015 till the end of the 

project. As expected, all the indicators provide uptrend lines as the code has 

evolved and reached a higher level of maturity. 

 

Further details of the SonarQube report can be reviewed in Annex III. 
  



27 

 

WP4-D4.2: ‘Pilot Deployment Report’ 

 

 

 
Project Nº 621146    CloudOpting 

2.3.3.4. Testing: 

This section includes a description of the testing tasks developed during the 

previous year. Some of the tools presented here are available in the Github 

repository for any user willing to execute the tests. Thus, any new user of the 

platform can then benefit from in and test if the platform has been deployed 

successfully. 

  

The process of testing the functionality of the platform has been divided in 

four main steps: 

 

 Unit testing: Tests applied to individual parts of the code to check its 

functionalities. Each partner responsible of a part of the code was also 

in charge of the tests of each of its units. The main unit functionalities 

to test were:  

 

o Crane alive 

o Docker status 

o Delete engine containers, images and crane data 

o Create build context 

o Puppet module download 

o Docker images build 

o Docker images base build 

o Save Docker images in registry 

o Docker host and Docker cluster connect 

o Deploy containers 

 

 Integration testing: This phase evaluates the combination of 

individual units of code as a group of components. In the CloudOpting 

project there are two main blocks of components: 

 

o CloudOpting-Manager 

o CloudOpting-Crane. 

Those two blocks are communicated by means of an integrated 

component in the Manager, and the API REST of Crane.  

 

In order to evaluate the integration of components it was decided to 

simulate the potential different scenarios that may be presented. 

These scenarios are described by the use and test of different 

functionalities. 

 

o Test 1: Crane connection 

o Test 2: Context creation with puppetfile and group name 

o Test 3: Context creation with puppetfile and no group name  

o Test 4: Context creation without puppetfile and group name 

o Test 5: Context creation without puppetfile and no group name 
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o Test 6: Check context by crane 

o Test 7: Log context information 

o Test 8: Log detailed context information 

o Test 10: Context removal 

o Test 11: Creation and check of Docker images 

o Test 12: Stop and build images 

o Test 13: Docker images build without puppet 

o Test 14: Local container deployment 

o Test 15: End to end creation and deployment 

 

 Functional testing: At this level, the functional testing evaluates and 

compares each software function with the business requirements. 

Moreover, functional testing also checks the software for usability, 

such as by ensuring that the navigation functionalities are working as 

required. 

 

For this purpose, a tool called Selenium has been used. This is an open 

source software-testing framework for web applications. It allows 

automating the web navigation and evaluates if the outcomes match 

with the expected values. Thus, it is possible to test the CloudOpting 

platform as a whole from its graphical user interface, as this input and 

output interface for the users. 

 

Next image shows the front panel of the Selenium testing tool: 

 

 

Figure 21: Selenium front panel 

 

The image contains results of the seven tests passed. In this case, the tests 

performed were: 

o TestUserManagement 

o TestServiceManagement 

o TestSearchUser 

o TestSearchService 

o TestSearchOrganisation 

o TestLogin 

o TestInstanceLinst 
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 Performance testing: The performance tests were focused on the 

evaluation of the capabilities of the CloudOpting catalogue to behave 

under stress conditions. These tests were performed with an online 

tool that simulates the HTTP requests generated by hundreds of 

simultaneous users. Then, it is possible to test the web server 

performance under normal and excessive loads to ensure that 

critical information and services are available at speeds the end-users 

expect. 

 

The tests can be scheduled to track the performance at different time 

slots and its evolution during the progress of the project.   

 

The basic parameters used to perform the test were: 

 

o Duration: 5 minutes. 

o Maximum concurrent users tested: 500, starting from 125. 

o Waiting time goal: 2 seconds maximum.  

 

The tool creates a report including an extensive list of technical results 

of the tests performed. The following image plots the page duration vs 

the number of concurrent users. It is also plotted, as a horizontal line, 

the waiting time goal.  

 

 

Figure 22: Concurrent users test results 

 

Previous chart validates the capability of the web catalogue to receive up to 

350 concurrent users before suffering an increase of the response time and 

therefore a decrease of service performance. 
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The figure 23 below, also extracted from the tool report, plots the average 

waiting time for users visiting the catalogue. As in the previous chart, the 

limit of the accepted goal is set at about 350 concurrent users. 

 

 

Figure 23: Averaged waiting times 
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2.4. Hackathon 

 
In late Year 3, a series of Hackathon were completed. The target of the 

Hackathon was to validate the platform and the associated business model, and 

receive feedback from potential users of CloudOpting. Furthermore, the aim 

these sessions was to increase and spread the knowledge of the business 

opportunities of this new Public Services Marketplace.  

 

The main goals of the Hackathon were to:  

 

1. Validate the Platform 

 

2. Validate the Business Model  

 

3. Receive Feedback from potential users  

 

4. Increase the available services at the Marketplace  

 

From the technical point of view, the main objective was to offer a show case 

of the platform. This show case consisted in presenting the CloudOpting 

platform, demonstrating how it works and presenting the logs monitoring 

system with the virtual machines deployed in DigitalOcean.  

 

The Hackathon was divided in two days, the Technical Day and the 

Networking Day.  

 

The Technical Day explored the technical aspects of CloudOpting in depth, 

and taught participants how to migrate an application to the Platform. It was 

divided into the presentation of the Technologies of the CloudOpting 

Platform, and an afternoon "Hands-on-Code" tutorial for participants to learn 

how to migrate an application. Attendees had the opportunity to use 

DigitalOcean as cloud infrastructure to practice some use cases based on 

Docker technology shown in the presentations.  

 

The Hackathon started with an overview of the CloudOpting architecture, 

going through the technologies used in CloudOpting, namely Docker, 

Puppet and Tosca and ending with a hands-on code session where the 

attendees could try the technologies for themselves. 
 

The second part of this Technical Day was focused on the service migration. 

It started identifying the application blueprint, then building the Docker 

images for each micro service and then creating a link among the containers 

and volumes. After that, the compose files were built as the first step to 

automate the deployment, and then continued with the creation of a puppet 

manifest for automated configuration. The last step was the creation of the 

TOSCA file, a standard topology file.  
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This session was a fruitful event to exchange opinions, to get business and 

technical feedback and to solve doubts about the technology behind 

CloudOpting. Some of the most relevant technical comments gathered 

during the Hackathon were:  



 Proven interest in compatibility issues with Windows. 

 

 Interest in including scalability of the applications inside the platform 

and through Docker. The system should address the elasticity of the 

Cloud depending on the applications. 

 

 Focus on high availability at container level, swarm and the cluster 

functionality. 

 

 Docker container technology minimises the gap between developer, 

test and production environments and runtime scaling.  

 

 Open source products are still not fully accepted in all organisations. 

This is where Microsoft/Windows have a strong market position.  

 

 Issues about data privacy:  

 

o What privileges have the Service Subscribers? Who owns the 

subscribed service? Can the Service Provider delete a service 

without communicating it? What happens with my data?  

 

o Issues on the property of the logs and business/service metrics 

generated by the platform. 

 

 Suggestions about integration of different private cloud environments. 

 

 Suggestions on VM optimisation. Proposition to locate different clients' 

containers in the same machine to take advantage of resources and 

reduce costs by offering more competitive prices.  

 

During the third year, CloudOpting had to include DigitalOcean as a cloud 

infrastructure with the objective to perform the Hackathon. Thus, a taskforce 

was assigned to integrate the new cloud environment to the platform in 

order to demonstrate the interoperability among clouds with DigitalOcean.  

 

Further details about the Hackathon can be found in Deliverable 6.3.3 

Dissemination Activities Annual Report, section 2.1. 
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3. Deployment and Operation of Services 

3.1. Barcelona - CKAN 

The Barcelona pilot was located in the city of Barcelona and used the IMI’s 

cloud for the deployment of services listed below:  

 

 CKAN 

 Sentilo 

 City Agenda 

 Next to Me 

 FixThis 

 

Apart from the services supported for the Barcelona pilot, IMI’s cloud has 

been used as a logical cloud for a service of the Corby pilot and the two 

services for the Karlshamn pilot. 

 

Due to the number of services hosted in this pilot, CKAN has been 

considered the most representative service of the Barcelona. The CKAN 

deployment and operation is deeply described in next section while the 

other Barcelona pilot services are included in the Other Services section. 

CKAN 

Overview 

The CKAN instance for Barcelona has been operated for 12 months during 

the Y3 of the project. The service is part of the Barcelona pilot which includes 

a set of additional services. This section will describe the deployment 

process and the operation of the service during this period. This includes: 

 Deployment 

 Customisation 

 Operation 

 Incidents 

 

The evaluation of the service will be described in Deliverable 4.3.  

Deployment and Customisation: 

The CKAN instance was deployed in week 1 after the Deployment of the 

catalogue.  A dedicated virtual machine was created in the Barcelona 

CloudOpting cloud. The selected VM featured: 

 

 2 x CPU Intel(R) Xeon(R) D-1520 @ 2.20GHz 

 4GB RAM 

 32GB HDD 
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When created, there are no perimetral firewall in front of the IMI cloud so the 

security needed to be entirely managed in the deployment phase. The 

deployed VM has been designed to be installed with the firewalld service 

active and configured accordingly to the needs of the application. 

 

After the deployment of the instance, the operators have to start managing 

and configuring the instance in order to customise some basic variables and 

features that were not configured through the CloudOpting platform. Most of 

these features are related to the look and feel of the website. These features 

include: 

 

 Website Title  

 Theme colour selection 

 Background colour 

 Welcome message 

 About message 

 Admin Users 

 

The following image (Figure 24) shows the main page of the Barcelona CKAN 

instance and some of the aforementioned features already implemented after 

the last customisation. 

 

 

Figure 24: CKAN Barcelona main page.  
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CKAN allows administrators to configure most of these features in the 

configuration panel. This process has been simplified by CKAN and can be 

done by a non-technical user. Figure 25, below shows the configuration 

panel. 

 

 

Figure 25: CKAN Barcelona management menu.  

 

Any user willing to publish a dataset in the portal has to register first in the 

website. By default, all users cannot publish a dataset unless authorised by 

the system administrator. Usually, any new user has to be associated to an 

organisation. For the pilot, the IMI Organisation has been included in the 

portal.  

 

Figure 26: Organisation panel, one organisation (IMI) was created to host users. 
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One user was created to publish all the datasets related to this specific 

organisation. 

 

 

Figure 27:  The user panel shows the information regarding the registered user. It 

includes the list of datasets published by the user both public and private. 

 

Operation 

According to the plan presented in D4.1, during the monitoring period, a set 

of datasets has been periodically published in the portal (figure 28). These 

datasets have been published in different formats, commonly XLS, XLSX and 

CVS. The datasets were included progressively according to the table 1 from 

May 2016 to February 2017. The total number of datasets published during 

this period increased up to 62. 
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Figure 28: CKAN published datasets.  

 

 

The datasets have been selected and replicated from the Barcelona Open 

Data Portal. 

 

The datasets published can contain one or more than one data file. Typically, 

the datasets contain historical data of a specific field. The following 

screenshot summarises the dataset main panel. In this case, the Typology car 

park dataset contains 4 data files corresponding to years 2012-2015.  

 

 

Figure 29: Dataset  
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Each data file can be downloaded locally for further analysis or printed as 

data grid or a graph in the Data Explorer. 

 

 

Figure 30:  Data Explorer. 

 

During this period, a series of monitoring report were sent to the work 

package leader to be reviewed and managed. The reports include a set of 

technical variables measured during the pilot period by means of the CKAN 

statistics functionalities and the CloudOpting platform. The reports also 

included issues related to pilot project plan execution (e.g. dataset 

integration plan, changes in schedule, resources, etc. to the pilot project and 

to the technology adoption). 

 

The next table presents the calendar for the tasks during Y3. 

 

Tasks 
2016 2017 

M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 

Deployment             

Customise             

Dataset Load             

Monitoring             

Management             

Table 1: Barcelona CKAN Y3 calendar. 

 

After the deployment, of the instance, a Google Analytics token was included 

in the CKAN code. Thus, the administrators of the instance can easily access 

to the standard statistics of the website. 
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The activity of the portal reached its maximum in November 2016. During 

that period was celebrated the Smart City Expo World Congress in 

Barcelona, and there were heavy increase in the CloudOpting portal visits 

regarding the Hackathon day 1 preparation on the 1st of December.     

 

 

 

Figure 31:  Y3 sessions. 

 

 

Next image shows some of the most relevant indicators from Google 

Analytics. 

 

Figure 32: Website statistics. 

 

During the last weeks of the monitoring period, a link to an evaluation 

questionnaire was included in the front page of the portal. The results of the 

questionnaire are analysed in D4.3. 
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Technical Issues 

This section describes the most relevant incidents recorded during this 

period: 

 

 Log change Docker container name 

 

Label Description 

ID #ckbcn1 

Date 12/3/2016 

Description A coincidence in the Docker container name on the 2 CKAN 

instances (BCN and Corby) produced a log collision in 

elasticsearch that caused the loss of the logs during the first days of 

the pilot. 

Impact Loss of logs until the error was identified and solved. 

Corrective 

action 
To rename the Barcelona container with a more specific label in 

order to avoid label collisions. 

Status OK 

 

 Cloud Maintenance 

 

Label Description 

ID #ckbcn2 

Date XX/XX/2016 

Description Due to maintenance tasks on the cloud, the VM were reinitialised 

but the Docker containers were not restarted properly. Due to 

these tasks, the service was down until solved. 

Impact Service down and stop of the service. 

Corrective 

action 
To manually reinitialise the containers. 

Status OK 

 

 Service down 

 

Label Description 

ID #ckbcn3 

Date XX/XX/2016 

Description The service was down for a period of time (<24h). 

Impact Service down and stop of the service. 

Corrective 

action 
To restart the webserver Docker container. 

Status OK 

 

 

 

 



41 

 

WP4-D4.2: ‘Pilot Deployment Report’ 

 

 

 
Project Nº 621146    CloudOpting 

 

Notes: 

 Anomaly ID: This identifier is unique and the consortium must agree 

on the nomenclature to be used. 

 Date Anomaly discovered: The date when the anomaly occurs. 

 Description:  Provide a description of the anomaly. Indicate whether 

the anomaly is reproducible, and provide enough information to make 

it reproducible if it is. This description may include (if not already 

covered by the referenced information) the following items: inputs, 

expected results, actual results, unexpected outcomes, procedure 

step and environment. 

 Impact: Evaluate the effect of the anomaly. 

 Description of corrective action: Describe the steps taken to resolve 

the anomaly. 

 Status: OK = for anomaly resolved; NO = for anomaly unresolved. 
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3.2. Corby – Bus Portal 

The Corby pilot comprises a series of services hosted in its cloud. 

 

The Corby pilot is located in the town of Corby in the UK, and uses CSI’s 

cloud for the deployment of services listed below:  

 

 Bus Portal 

 Energy Dashboard 

 Business Portal 

 CKAN Corby 

 

The Bus Portal is the most representative service of the Corby pilot. The Bus 

Portal deployment and operation is described further in the next section 

while the other services are included in the Other Services section. 

 

BUS PORTAL 

Overview 

The Bus Portal for the Corby pilot has been operating for 12 months during 

Y3 of the project. This section will describe the deployment process and the 

operation of the service during this period. This includes: 

 

 Deployment 

 Customisation 

 Operation 

 Incidents 

 

The evaluation of the service will be described in Deliverable 4.3.  

Deployment and Customisation: 

The Bus Portal was deployed in week 1 after the Deployment of the 

catalogue, with the domain name www.catchabus.co.uk and 

www.catchabus.eu.  A dedicated virtual machine was created in the CSI 

CloudOpting cloud (CloudStack). The selected VM featured: 

 

 2xvCPU 

 800MB RAM 

 50GB HDD 

 

The Bus Portal is hosted by CSI, and maintained by TeamNet. The Bus Portal 

operates using the software ‘Open Street Map’ and data from Traveline, 

including real-time and scheduled data. 

 

http://www.catchabus.co.uk/
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After the deployment of the instance, the operator had to start managing and 

configuring the instance in order to customise some basic variables and 

features that were not configured through the CloudOpting platform. Most of 

these features are related to the look and feel of the website: 

 

 Website Title  

 Theme colour selection 

 Background colour 

 Welcome message 

 About message 

 

This included the provision of the Electric Corby logo and brand details, as 

well as information about Electric Corby and the terms and conditions of the 

website. The domain name was also set up so that the application could be 

reached by the url www.catchabus.co.uk. The following image (Figure 33) 

shows the main page of the Bus Portal instance. The main page gives users 

the opportunity to navigate to different pages on the instance, including the 

local map, and pages that allow users to search for a bus either by the route 

name or by bus stop. 

 

 

Figure 33: Bus Portal main page, with the menu on the left side, and further 

information, contact details and terms and conditions at the bottom of the page 

 

Anyone is able to use the Corby Bus Portal, and users do not have to be 

registered to use the application. By accessing the ‘Search Bus Stop’ and 

Search Bus Route’ pages, users are able to identify when their next bus is 

available, and from which stop they can catch the bus from. The image below 

shows the map with the bus stops located around Corby. The user is able to 

search for their local bus stop, and from there can see the routes from that 

stop, and when the next bus is due.  

 

In order to enable users to search for bus stops and bus routes, the 

appropriate information had to be collected and sorted. This involved work 

with Northamptonshire County Council and Traveline. Registration was set 
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up with Traveline, which gave access to the Traveline data, and an API could 

be set up from here. The NextBuses API, from travelinedata.co.uk, was used 

to provide data on bus depatures in the Corby area. This API allows users to 

access live departure information when available by bus stop, or scheduled 

departures if not available. This API is free to use, with a limit of 180,000 hits 

per 6 month period, and any usage above this level is chargeable. However, 

it was deemed that the Corby pilot would not reach this limit, as its 

population is 62,000 and only a proportion use public transport.  

 

In order to collate further information about the Corby Bus Stops and Bus 

Schedules, pdf files were gathered for every Bus Route (e.g. X4) that stopped 

at a Corby Bus Stop. This information was uploaded onto the Bus Portal 

platform, and weekly management calls were set up to tackle any issues and 

keep the Bus Portal running smoothly. 

 

 

Figure 34: The ‘Search by Bus Stop’ page on the Bus Portal 

 

On the map in the image above, there are different circles with numbers, 

which represent the number of bus stops in that area. By zooming into that 

location, or clicking on a particular circle, this circle is broken down into its 

separate bus stops, as seen in the following image. 
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Figure 35: The map as seen when a yellow circle with the number ‘10’ is clicked. 

The map zooms in, and the 10 bus stops can be seen more clearly.  

 

When searching for a particular bus stop, the user can type in the search bar 

at the top of the page. In this example, ‘Corby’ has been used. This then 

brings a drop-down menu, which shows several options related to the 

search. By clicking the icon that shows this bus stop on the map, the map 

moves to where the selected bus stop is located. 

 

 

Figure 36: Search Bus Stop function 

 

In figure 36, the screenshot shows the search function on the ‘Search Bus 

Stop’ page. After clicking the ‘show on map’ icon for Corby Business 

Academy, the map moves to the location of the Corby Business Academy Bus 

Stop. 
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Operation 

During this period, a series of monthly monitoring reports were sent to the 

work package leader to be reviewed and managed. The reports include a 

set of technical variables measured during the pilot period by means of the 

BusPortal & Google statistics functionalities and the CloudOpting platform. 

The reports also included issues related to pilot project plan execution (e.g. 

dataset integration plan, changes in schedule, resources, etc. to the pilot 

project and to the technology adoption). 

 

The next table presents the tasks calendar during Y3. 

 

Tasks 
2016 2017 
M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 

Deployment             

Customise             

Dataset Load             

Monitoring             

Management             

Table 2: Corby Bus Portal Y3 calendar. 

Technical Issues 

This section describes the most relevant incidents recorded during this 

period: 

Label Description 

ID 001 

Date 01/09/2016 

Description SpringBoot execution did not offer the same customization as 

available in Tomcat. Improved performance when having Apache 

HTTP as Reverse Proxy (with mod_ajp enabled). 

Impact Improved performance and maintenance 

Corrective 

action 
Replaced SpringBoot execution with Tomcat execution 

environment 

Status OK 

 

Label Description 

ID 002 

Date 06/08/2016 

Description High memory consumption was identified 

Impact High latency for the end user 

Corrective 

action 
CSI was alerted and increased the available memory for the VM. 

Status Solved 
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3.3. Piedmont - Clearò 

Overview 

Clearò was an already running service aimed to support transparency 

obligations in different Italian public bodies. The goal of Clearò’s pilot is thus 

to assess if a new instance deployed on the CloudOpting catalogue is 

sufficiently mature to move to a production environment. This means: 

 

 test the deployment process; 

 ensure that the system works properly in the business environment; 

 ensure that the service design meets the business requirements; 

 collect information for estimating actual hardware and supportability 

requirements. 

 

The evaluation of Clearò is described by Deliverable 4.3.  

Deployment: 

Clearò instance was deployed in a CloudStack environment based on the 

KVM virtualization system. 

 

The VM created has the following features: 

 4xCPU 

 8GB RAM 

 40GB HDD. 

 

The machine was dynamically generated by the CloudOpting orchestrator 

with the main security services active: 

 Firewalld 

 Fail2ban. 

  

These services were activated in order to protect the access to the machine 

being it exposed to the public through a public IP address. The cloud 

environment guarantees a proper security given the fact that the CloudStack 

environment forces to acquire a public address that has to be dedicated to 

the VM through port mapping.  This means that the VM is never really "out in 

the open" since only the defined ports get opened. 

  

The operator owns credentials to access the machine even if the deployment 

of the service was done automatically by the orchestrator. 

 

Thanks to the monitoring system integration there was no need to do 

maintenance in the normal operation of the service. The only additional 

activities were general administration tasks related to the portal application, 

like deployment of additional data sets that may require a transfer of large 

files to the machine). 
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Some minor configuration in the Clearò portal was done by the 

Administrator after the deployment, as the orchestrator of CloudOpting 

could not perform very detailed operations (it was not specifically designed 

for this purpose, having a web administration console of the product build to 

do that task). 

 

More specifically, much of the configuration was done on the features of the 

theme because the basic deployment of the Clearò portal comes with a 

standard theme (while the CSI transparency portal has its own user interface 

branded with the CSI theme). 

 

This operation is usually managed through the web administration interface 

that manages all the main data configuration tasks. 

 

Part of the data configuration was done after the deployment to transfer the 

database data from the old original web site to the new deployment. Once 

again, this operation was out of scope of the CloudOpting’s orchestrator: it’s 

a one shot activity to be performed after successful installation and involves 

the migration of some database’s tables of the portal. 

 

The above described activities represent the major tasks required for 

migration because all the deployment was managed by the orchestrator. 

The next table presents the tasks calendar performed during Y3. 

 

 

Tasks 
2016 2017 
M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 

Validation             
Dataset  

Migration 
            

TEST             

Monitoring             

Management             

Table 3: Clearò Y3 calendar. 

 

Pilots operation 

Clearò is a platform supporting all transparency duties of a Public 

Administrations, in the case deployed on CloudOpting platform CSI 

Piemonte itself. By means of Clearò, CSI publish all documents and 

information required by law to prevent corruption and inform all 

stakeholders about their own operation and activities. 
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Clearò thus provide services to 2 main categories of users: 

 

 All citizens (final users) 

 

 CSI’s officers (internal users – back-office functions – mostly from 

Administrative Departments). 

 

The main service is addressed to citizens. They may freely access the portal 

without authentication to acquire detailed information about all relevant 

CSI’s operation and activities (as public tenders, procurements, internal 

organizations, …). Users navigate through lists of contents indexed by means 

of tables and folders.  

 

Next figures display some examples. 

 

 

Figure 37: Home page of Clearó pilot. 

 

Figure 37 shows the home page of the service Clearò, as it appears to end 

users (citizens). The list of sections follows what is defined by law about 

Transparency. 
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Figure 38 is an example of the information displayed, in this case with 

respect to contracted-out advisors. In this section the end users (citizens) 

accesses to a complete information on contracts (subject, objectives) and all 

their details (type of procedure, start- end date, value of the contract, and so 

on). 

 

 

Figure 38: List of contracted-out advisors 

 

Figure 39, again, shows an example of the information displayed, in this case 

with respect to the public tenders’ procedures.  

 

 

Figure 39: List of public tenders and contracts 
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Figure 40 shows an additional format used to display the same information in 

“folders” (repository-like style) presented among the back-office 

functionalities for service’s subscribers (internal administrative departments 

at CSI). 

 

 

Figure 40: Folders with all detailed documentation about Public Tenders and 

Contracts 

 

In addition, Clearò addresses a number of back-office functions for service 

subscribers, namely public officers employed by the Public Administration 

that adopt Clearò.  

 

In particular, Clearò provide self-publishing operations of contents and 

documents and easy indexing of all contents (Clearò Back-Office).  

Authorized users can insert new records, add folders with electronic 

documents (PDF or CSV stream) or modify existing contents. Figures below 

show screenshots of services offered to CSI’s internal users. 
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Figure 41 shows the Login page for service subscribers. 

 

 

Figure 41: Login page - Clearó pilot. 

 

Figure 42 shows how the service subscribers can add a new document/line 

of information.  

 

 

Figure 42: Backoffice: add a new record for external advisors 
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Figure 43 shows how the service subscribers can update an existing 

folder/document/line of information.  All functions are very user friendly. 

 

 

Figure 43: Backoffice: how to update an existing record 

 

Figure 44 shows how the service subscribers can add a new folder to 

organize existing documents/lines of information.  

 

 

Figure 44: Back office – how to create a new folder. 
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Operation 

The instance of Clearò was available starting from January, 2016. All 

following statistics are thus based on data collected in 1 year, from Jan, 1st to 

Dec, 31st 2016.  

 

All data and statistics shown below are provided by the service Symon, a 

dedicated dashboard for a synthetic monitoring of all software applications 

in CSI Piemonte. 

 

Figure 45 presents the trend line of active sessions during the solar year 

2016 and reveals peaks of use in January, February and November. 

 

 

 

Figure 45: Number of active sessions - Distribution on solar year 2016 

 

 

Figure 46 presents the average number of sessions, users and page views, 

timing and % of new sessions per year. Please consider that Clearò is a very 

specific service (thus the number of users is not high). 

 

 

 

Figure 46: Sessions, users and page views (total and average)  

 

.  
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An additional statistic is provided by Figure 47, according to which almost 

50-50% of visitors returned during the solar year 2016. 

 

 

Figure 47: Type of visitors: new vs. returning. 

 

 

As for Clearò is a very specific service on Public Administrations’ activities, 

its visitors are prevalently Italian (see Figure 48). 

 

 

 

Figure 48: Visitors’ native language. 
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The contents more accessed on a total of 223 pages, as shown by Figure 49, 

regard the general home page of the service and contents on public tenders 

and selection of personnel selections.  

 

 

Figure 49: Landing page (contents more accessed) on total number of pages 

offered by Clearò (223 pages) 

 

Figure 50 show a trend of number of downloaded pages during 2016, with a 

peak in March. 

 

 

Figure 50: Number of downloaded files – Distribution on solar year 2016 
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Clearò Back-Office 

The following statistics get into details about the back-office functions of 

Clearò. The total number of authorized users is 26. 

 

Figure 51 shows the trend in the number of accesses with peaks in January-

February and December 2016. 

 

 

Figure 51: Number of back-office users’ accesses- Distribution on solar year 2016 

 

Figure 52 shows the trend in the number of uploaded file with peaks in 

November and December 2016. 

 

 

Figure 52: Number of uploaded file – Distribution on solar year 2016  
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Figure 53 shows the trend in DDL with peaks in February and December 

2016. 

 

 

Figure 53: DDL (table) Modify - Distribution on solar year 2016 

 

 

Technical Issues 

Within the reference period Clearò experienced two main technical issue, 

one service down and one maintenance. The service down was caused by a 

Java exception that caused the malfunction of the Tomcat container and 

caused the termination of the tomcat container. This required to restart the 

Docker container manually from the host shell. 

 

A planned maintenance to update the SSL certificate that was expiring also 

occurred. Operation required a substitution of the certificate in the mounted 

folder in the host and a restart of the Apache Docker container. 

 

 

 

 

 

 

 

 



59 

 

WP4-D4.2: ‘Pilot Deployment Report’ 

 

 

 
Project Nº 621146    CloudOpting 

 

 Service down 

 

Label Description 

ID #c13112016 

Date 13/04/2016 

Description The service was down for a short period of time (<24h). The down 

was due to java exception that caused the malfunction of the tomcat 

container 

Impact Service down and stop of the service. 

Corrective 

action 
To restart the webserver Docker container manually from the host 

shell 

Status OK 

 

 

 Application Maintenance 

 

Label Description 

ID #c14162016 

Date 06/06/2016 

Description A planned maintenance needed to update the SSL certificate that 

was about to expire  

Impact Stop of the service. 

Corrective 

action 
Substitution of the certificate in the mounted folder in the host and 

then manual restart of the Apache Docker container. 

Status OK 
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3.4. Karlshamn - Where can I charge my car/Take 

Charge 

Overview 

The commercial name of the “Where can I charge my car” service is “Take 

Charge”. The two names may be used interchangeably in this document. 

 

The “Where can I charge my car” service instance in Karlshamn has been 

operated for 12 months during the Y3 of the project. This section will 

describe the deployment process and the operation of the service during 

this period, this includes: 

 

 Deployment and Customisation 

 

 Operation 

 

 Incidents 

 

The evaluation of the service will be described in Deliverable 4.3.  

 

Deployment and Customisation: 

The “Where can I charge my car” instance was deployed in the CloudOpting 

cloud at Barcelona. The created virtual machine featured: 

 

 2 x CPU Intel(R) Xeon(R) D-1520 @ 2.20GHz 

 

 4GB RAM 

 

 40GB HDD 

 

A few customisation parameters, such as web server name and source of the 

application package, are given when performing the service subscription on 

the CloudOpting platform, before deploying the service instance. After 

deployment, no simple additional customisation for the service is currently 

supported or required. The look and feel of the web site is predefined, as is 

the different datasets used by the service. However, the datasets for 

charging poles and for points of interest can be updated by a special 

procedure as described in the Operation section below. 
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The following pictures show some typical use cases of the “Take Charge” 

service, such as displaying a recommended route where suitable charging 

stations are taken into account according to the given range of the electric 

car. 

 

 

Figure 54: Recommended route via charging stations 

 

 

Figure 55: Showing all points of interest 

 

 

Figure 56: Showing all charging stations 
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Operation 

During this period, a series of monitoring reports were sent to the work 

package leader to be reviewed and managed. The reports include a set of 

technical variables measured during the pilot period by means of the 

statistics functionalities of the CloudOpting platform. The reports also 

included issues related to pilot project plan execution. 

 

The next table presents the tasks calendar during Y3. 

 

Tasks 
2016 2017 

M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 

Deployment             

Customise             

Dataset Load             

Monitoring             

Management             

Table 4: Take Charge Karlshamn Y3 calendar.  

 

During the operation period, there has been a need for updating the datasets 

and also for releasing updates to the web application itself. The 

corresponding procedures are briefly described below. A brief recap of the 

service topology is included to illustrate these procedures. 

 

Topology: 

The topology of the “Where can I charge my car” service is depicted in the 

picture below. 

 

Figure 57: Take Charge topology 
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The service is composed by two Docker containers hosted on a virtual 

machine. Both Docker containers are running CentOS6.6. One Docker 

container is used as a pure data volume, to simplify upgrade procedures by 

separating application and data. The other Docker container is running an 

apache webserver hosting the web application. The web application 

requires installation of several optional packages to the standard CentOS6.6 

base installation. 

 

 

Dataset update procedure: 

 

This pilot version of the “Where can I charge my car” service only has 

limited support for updating of the datasets, holding charging poles and 

points of interest. The supported dataset update procedure will be 

described below. A final version of the service should include more 

advanced and user friendly methods. 

 

The datasets are currently provided as files residing in the web application 

package. As described in the Topology section above, the service is 

composed of two Docker containers, an application container and a data 

volume container, for the purpose of simplifying data updates. The dataset 

update procedure can now be performed as a data migration towards the 

data volume container.  

 

1. The service provider and service subscriber must cooperate, at least 

conceptually, to perform the dataset update procedure, since only the 

service subscriber has access to the cloud provider where the service 

is deployed. 

 

2. An admin user must have access to the virtual machine running the 

service. This user can be someone in the service subscriber 

organisation, or someone in the service provider organisation 

working on behalf of the subscriber. 

 

3. The admin user copies the updated datasets to the virtual machine. 

 

4. The admin user logs in to the virtual machine. 

 

5. Using docker commands, the admin user updates the dataset files in 

the shared data volume, for example: 

 

$ docker run --rm --volumes-from csiwcic_webdkdata_1 -v 

$(pwd):/updated-datasets cloudopting/centosbase bash -c "cd 

/var/www/wcic/co-take-charge/storage/app && cp /updated-

datasets/charging_poles.json ." 
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Application update procedure: 

 

Since application updates has been out of the scope for the CloudOpting 

project, the following procedure has been used for the “Where can I charge 

my car” service as a work-around. 

 

The source location of the web application package (a .zip file) is defined as 

a customisation parameter when subscribing to the service. An application 

update can be done by uploading an updated application package to the 

same source location, followed by a rebuild and restart of the application 

Docker container at the virtual server running the service. The steps are: 

 

1. The service provider and service subscriber must cooperate, at least 

conceptually, to perform the application update procedure, since only 

the service subscriber has access to the cloud provider where the 

service is deployed. 

 

2. An admin user must have access to the virtual machine running the 

service. This user should be someone in the service provider 

organisation. 

 

3. The admin user copies the updated application package zip-file to the 

source location. 

 

4. The admin user logs in to the virtual machine. 

 

5. Using Docker commands, the admin user recreates the service 

containers, for example: 
 

 $ docker-compose stop + rm 

 $ docker build –f webdk.dockerfile . 

 $ docker-compose up -d 

 

This procedure recreates all Docker containers. A drawback is that any 

updates to the datasets are lost and must be re-applied according to the 

dataset update procedure described above. It is also possible to only update 

the web application container, keeping any updates to the datasets in the 

data volume container; this is however a more complicated procedure and 

will not be described further in this document. 
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Technical Issues 

This section describes the most relevant incidents recorded during this 

period: 

 

 Cloud Maintenance 

 

Label Description 

ID #wcic1 

Date 08/09/2016 

Description Due to maintenance tasks on the cloud, the VM were reinitialised 

but the Docker containers were not restarted properly. Due to 

these tasks, the service was down until solved. 

Impact Service down and stop of the service. 

Corrective 

action 
Manual restart of the Docker daemon and of the Docker containers. 

Status OK 

 

 

 Service upgrade due to 3rd party API changed 

 

Label Description 

ID #wcic2 

Date 30/09/2016 

Description Changed API to an external service used for route calculation. 

Impact The service did not work as expected, because routes could not be 

calculated. 

Corrective 

action 
The service code was updated according to the new API. The 

service configuration was updated directly in the CloudOpting VM 

hosting the service and the Docker containers were restarted 

manually. 

This was kind of a workaround process as service update has been 

out of the scope for the project. The lesson learned is that service 

update procedures must be in place in a final fully functional 

CloudOpting solution. 

Status OK 
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3.5. Other services 

This section briefly describes the deployment and operation process of the 

rest of the services operated during the pilot period. 

3.5.1. Sentilo 

Overview 

Sentilo has been operated for 12 months during the Y3 of the project. The 

service is part of the Barcelona pilot which includes a set of additional 

services. This section will describe the deployment process and the 

operation of the service during this period.  

Deployment & Operation 

Sentilo was deployed in a dedicated VM created in the Barcelona 

CloudOpting cloud (VMWare). The selected VM featured: 

 

 2xCPU 

 4GB RAM 

 32GB HDD 

 

After the deployment, some minor look & feel customizations needed to be 

applied to the instance. Apart from that, the operator had to register every 

user profile. For this instance, it is been defined three different roles: 

 

 System administrator (sysadmin) 

 Administrator (admin) 

 Platform user (platform_user) 

 

Users can access to the parameter edition form, where they can edit the 

organization name and several contact details. In addition, users can edit the 

public map settings using the Config params tab, such as the default zoom 

level, the coordinates to centre the map, and its background colour. 

 

 

Figure 58: Sentilo customisation.  
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Once created the users, and in order to include some sensors to the 

platform, it was created a Provider profile. During this time, three Providers 

were included:  

 

 Institut Municipal d’Informàtica (IMI) 

 

 Servei Meteorologic de Catalunya (SMC) 

 

 Test profile (testApp_provider) 

 

These providers were responsible of creating components, sensors and 

update the readings from sensors. 

 

During this period, the Servei Meteorologic de Catalunya uploaded the 

readings from a set of sensors on their premises located in the city of 

Barcelona to the Sentilo instance. The list of sensors has composed by 34 

meteorological sensors of different types: Temperature, rain, wind direction, 

humidity, global solar irradiance, anemometer and atmospheric pressure. 

 

 

Figure 59: Sensors list included during this period. 
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The following image shows the X4 component of the Servei Meteorologic de 

Catalunya (SMC) that includes a series of sensors. 

 

 

Figure 60: Sentilo component map.  

 

 

Once clicked, the historical data of the sensor is displayed (Figure 61). 

 

 

Figure 61: Sensor historical data.  
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The next table presents the tasks calendar during Y3. 

 

Tasks 
2016 2017 

M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 

Deployment             

Customise             

Dataset Load             

Monitoring             

Management             

Table 5: Sentilo Y3 calendar.  

 

Relevant Issues 

 Log definition 

 

Label Description 

ID #sentlo1 

Date 12/3/2016 

Description Due to the large amount of logs created by the different agents 

running on the Sentilo instance, it was redefined the priority of logs 

that were sent to the CloudOpting monitoring manager. 

Impact Logs could overload the monitoring HDD. 

Corrective 

action 
To redefine logs priorities. 

Status OK 

 

 

 Service down 

 

Label Description 

ID #sentilo2 

Date 26/08/2016 

Description The service was down for a period of time (<24h). 

Impact Service down and stop of the service. 

Corrective 

action 
To restart the webserver Docker container. 

Status OK 
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3.5.2. Next2Me 

Next2Me is a mobile service that allows the citizen to find services and 

events occurring around him. The objective is to develop a mobile solution 

that looks for nearby services and public facilities, allowing the user to filter 

them by category of the service/event or to look for a specific one. The 

application provides a list of services and facilities, geo-location of the user 

and a map of the services and facilities. 

 

Overview 

Next2Me has been operated for 12 months during the Y3 of the project. The 

service is part of the Barcelona pilot which includes a set of additional 

services. This section will describe the deployment process and the 

operation of the service during this period.  

 

Deployment & Operation 

Next2Me was deployed in a dedicated VM created in the Barcelona 

CloudOpting cloud (VMWare). The selected VM featured: 

 

 2xCPU 

 

 4GB RAM 

 

 30GB HDD 

 

In order to have all datasets updated every day, Next2Me was designed with 

a routine that automatically checks for new information each day at three 

o’clock of the night. This routine connects to the Barcelona Open Data 

platform, from the following url: 

 

 http://bismartopendata.blob.core.windows.net/opendata/***/0_AGE

NDA_DIARIA.csv, were *** is the name of the city. 

 

 http://bismartopendata.blob.core.windows.net/opendata/***/0_EQUI

PAMENTS.csv , were *** is the name of the city. 

 

 http://w10.bcn.es/APPS/asiasiacache/peticioXmlAsia?id=***, were 

*** is a three digit code. 

 

Thanks to this automation, the operation and management of the database is 

not needed as the datasets have not been to be loaded manually. 
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In the following screens you can see how the data is shown in the mobile 

application. 

 

    

Figure 62: Next2Me screenshots 

 

When a city wants to subscribe to the application, it has to be aware that the 

source of the datasets will have to use a specific data structure (to be able to 

load data into the database) or a new plugin has to be implemented (in order 

to transform this same data to the database structure the application have). 

 

If a modification inside the application is needed, a new development will 

have to be done in order to be adapted to the new functionalities or 

necessities. In the future is planned to develop an interface to change 

endpoints and add new ETLs (Extraction, Transformation, and Loading) using 

pentaho - Kettle2. 

 

An example of a Kettle file in the IDE: 

 

Figure 63: Kettle file sample 

                                                 
2 http://community.pentaho.com/projects/data-integration/ 
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Example of a facility shown in the application: 

 

Figure 64: Next2Me activity script 

 

 

 

 

{ 
    "_id" : ObjectId("57d67feae4b07f612d63a614"), 
    "address" : ["C Casanova 48"], 
    "city" : { 
        "$ref" : "cities", 
        "$id" : "barcelona" 
    }, 
    "categories" : [  
        "Restaurants",  
        "Night clubs",  
        "Establishments offering music and drinks",  
        "Culture and leisure",  
        "Market cuisine",  
        "By speciality",  
        "Tapas" 
    ], 
    "location" : { 
        "coordinates" : [2.16014891666667, 41.3844970888889], 
        "type" : "Point" 
    }, 
    "name" : "Restaurant Machín", 
    "source" : { 
        "$ref" : "sources", 
        "$id" : "bcnCultura" 
    }, 
    "mail" : [], 
    "lang" : "en", 
    "phones" : [  
        { 
            "number" : "+34 935304656", 
            "fax" : false 
        } 
    ], 
    "schedule" : { 
        "content" : "&lt;table summary=\"Taula d'horaris\" cellspacing=\"0\" 
cellpadding=\"2\" 
border=\"1\"&gt;\n&lt;thead&gt;\n&lt;tr&gt;\n&lt;th&gt;Dies&lt;/th&gt;\n&lt;th&gt;Ho
res&lt;/th&gt;\n&lt;/tr&gt;\n&lt;/thead&gt;\n&lt;tbody&gt;\n   &lt;tr&gt;\n      
&lt;td rowspan = 1&gt;de dimarts a diumenge&lt;br&gt;i festius&lt;/td&gt;\n      
&lt;td rowspan = 1&gt;de 20.30 a 00.30 h&lt;/td&gt;\n   
&lt;/tr&gt;\n&lt;/tbody&gt;\n&lt;/table&gt;", 
        "type" : "html" 
    }, 
    "url" : ["http://www.machin-bcn.com"], 
    "version" : "1473673838580", 
    "locator" : "KrnHAZUfovGTPuJ82R5G7Q" 
} 
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Next2Me service has been available as an Android application 

downloadable at:  

http://lab6.cloudopting.org/next2me/ 

 

 

Figure 65: Next2Me download page 

 

 

The next table presents the tasks calendar during Y3. 

 

Tasks 
2016 2017 

M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 

Deployment             

Customise             

Dataset Load             

Monitoring             

Management             

Table 6: Next2Me calendar.  

 

Relevant Issues 

 Service down 

 

Label Description 

ID #next2me1 

Date 30/08/2016 

Description The service was down for a period of time (<24h). 

Impact Service down and stop of the service. 

Corrective 

action 
To restart the VM and the Docker containers. 

Status OK 

http://lab6.cloudopting.org/next2me/
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Label Description 

ID #next2me2 

Date 26/10/2016 

Description 
The service was restarted for the integration of the POI/Next2Me 

module in the backend. 

Impact Service down and stop of the service. 

Corrective 

action 
To deploy and restart the Docker containers. 

Status OK 

 

Label Description 

ID #next2me3 

Date 02/11/2016 

Description The service was down for a period of time (<24h). 

Impact Service down and stop of the service. 

Corrective 

action 
To restart the Docker containers. 

Status OK 

 

Label Description 

ID #next2me4 

Date 04/11/2016 

Description 

Due to the large amount data downloaded from the Barcelona Open 

Data the application was not responding well. HDDof logs created 

by the different components the logs had to be purged in order to 

keep enough free space to the HDD Impact Data amount could overload the HDD. 

Corrective 

action 
The first action was to purge logs from tomcats and apache, and the 

second the increase of the HDD to a final size of 60 Gb 

Status OK 

 

 

 Log separation 

 

Label Description 

ID #next2me5 

Date 01/11/2016 

Description 
Need for improved log separation according to different cities or 

datasets. 

Impact 
Difficult to extract system monitoring reports per supported city or 

dataset. 

Corrective 

action 
Define log filters and tools to separate logs. 

Status OK 
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3.5.3. FixThis 

FixThis is a mobile application for easing the interaction among citizens and 

the city council where citizens can report geo-located incidences with their 

smartphones, which are automatically sent to the incidents systems of the 

Public Entity for reporting, and then take corrective actions. The application 

provides a list of possible incidences, the geo-location of the user to record 

of incidences sent by the user, and status of them. 

Overview 

FixThis has been operated for 12 months during the Y3 of the project. The 

service is part of the Barcelona pilot which includes a set of additional 

services. This section will describe the deployment process and the 

operation of the service during this period.  

Deployment & Operation 

FixThis was deployed in a dedicated VM created in the Barcelona 

CloudOpting cloud (VMWare). The selected VM featured: 

 

 2xCPU 

 4GB RAM 

 30GB HDD 

This application does not need any kind of dataset. The person that loads 

data to the database is the user reporting new incidents or new petitions. 

Users will send messages and pictures that then will be saved into the 

database. 

 

In the following screens you can see how the mobile application looks like. 

 

   

Figure 66:  FixThis screenshots 
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Figure 67: FixThis activity script 

 

If some city wants to install it the application does not need any change, as 

the system does not need any external connection to any third party. 

 

At the moment all look&feel changes do need to be developed. In the future 

is planned to develop an interface to change colours and main icons and 

pictures. 

 

 

{ 
"_id" : ObjectId("5698dbf2e4b063457501a483"), 

"_class" : "com.worldline.cloud4cities.model.api.Feedback", 
"ref" : "5f5cd0ad-a19a-2f10-9574-561adb856fed", 

"status" : "processed", 
"address" : "Av. Diagonal, 208, 08018 Barcelona, Barcelona, España", 

"category" : "nodes.street_furniture.broken_bench_barcelona", 
"createDate" : ISODate("2016-01-15T11:45:01.374Z"), 
"sentDate" : ISODate("2016-01-15T11:45:54.655Z"), 

"location" : { 
"type" : "Point", 
"coordinates" : [ 
2.19070384209217, 
41.4049122955443 

] 
}, 

"photoB64" : "data:image/jpeg;base64,/9j/...AP/Z", 
"feedbackData" : [ 

{ 
"type" : "fields.comment", 

"value" : ["vhhg"] 
}, 
{ 

"type" : "fields.profile.city_postal_code", 
"value" : ["08914", "bdn"] 

}, 
{ 

"type" : "fields.profile.document_identification", 
"value" : ["dni", "jjj"] 

}, 
{ 

"type" : "fields.profile.email", 
"value" : ["a@a.com"] 

}, 
{ 

"type" : "fields.profile.first_name", 
"value" : ["j"] 

}, 
{ 

"type" : "fields.profile.last_name", 
"value" : ["b"] 

}, 
{ 

"type" : "fields.profile.phone", 
"value" : ["666666666"] 

} 
], 

"description" : "feedback.processed", 
"city" : { 

"$ref" : "cities", 
"$id" : "barcelona" 

} 
} 
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FixThis service has been available as an Android application downloadable 

at:  

http://lab6.cloudopting.org/Feedback/ 

 

 

Figure 68: FixThis download screen 

 

 

The next table presents the tasks calendar during Y3. 

 

Tasks 
2016 2017 

M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 

Deployment             

Customise             

Dataset Load             

Monitoring             

Management             

Table 7: FixThis calendar.  

 

  

http://lab6.cloudopting.org/Feedback/
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Relevant Issues 

 Service down 

 

Label Description 

ID #fixthis1 

Date 30/08/2016 

Description The service was down for a period of time (<24h). 

Impact Service down and stop of the service. 

Corrective 

action 
To restart the VM and the Docker containers. 

Status OK 

 

 

Label Description 

ID #fixthis2 

Date 02/11/2016 

Description The service was down for a period of time (<24h). 

Impact Service down and stop of the service. 

Corrective 

action 
To restart the Docker containers. 

Status OK 

 

 

 Log separation 

 

Label Description 

ID #fixthis3 

Date 01/11/2016 

Description Need for improved log separation according to different cities or 

datasets.  

Impact Difficult to extract system monitoring reports per supported city or 

dataset. 

Corrective 

action 
Define log filters and tools to separate logs. 

Status OK 
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3.5.4. City Agenda 

City Agenda is a mobile service that updates the citizen with the schedule of 

events occurring around him. This service is a mobile service that aims to 

increase the citizen participation by keeping them updated with the 

schedule of the events. The objective is to develop a mobile solution that 

allows the users to look for cultural and leisure events –by theme– 

happening in Barcelona. The application provides a list of events occurring 

within an established distance, geo-location of the user, map of events, 

search tool for events and possibility of highlighting events. 

Overview 

City Agenda has been operated for 12 months during the Y3 of the project. 

The service is part of the Barcelona pilot which includes a set of additional 

services. This section will describe the deployment process and the 

operation of the service during this period.  

Deployment & Operation 

City Agenda was deployed in a dedicated VM created in the Barcelona 

CloudOpting cloud (VMWare). The selected VM featured: 

 

 2xCPU 

 

 4GB RAM 

 

 30GB HDD 

 

City Agenda was built with a scheduled job integrated in order to retrieve 

the information needed automatically. So, once the application started 

running this job will execute every day at 3 AM and check if new information 

is available in order to being up to date. 

 

The data is downloaded from the Barcelona Open Data platform. 

 

 http://bismartopendata.blob.core.windows.net 

 

 http://w10.bcn.es/APPS/asiasiacache/*** 

 

This automation allows minimum actions on operation and management of 

the database and the need to add new datasets manually becomes 

unnecessary. 

 

 

 

 

 

 

http://bismartopendata.blob.core.windows.net/
http://w10.bcn.es/APPS/asiasiacache/***
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The following screens show how the data is shown in the mobile application. 

 

    

Figure 69: City Agenda screenshots 

 

If some entity wants to replicate it to its city, there are some things to take 

into account in order to make the data compatible for the application. 

 

There are three options: 

1. Using the same data structure as Barcelona Open Data, only the 

endpoint of this should be modified 

2. Implement a new plugin in order to adapt data. 

3. Create a dataset with the correct structure and upload manually to the 

database. 

 

At present, all modifications require to be planned and developed before 

the replication. In the future is planned to develop an interface to be able to 

change endpoints and add new ETLs (Extraction, Transformation, and 

Loading) using pentaho - Kettle3. 

 

An example of a Kettle file in the IDE: 

 

 

Figure 70: Kettle file sample 

                                                 
3 http://community.pentaho.com/projects/data-integration/ 
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Example of an activity shown in the application: 

 

 

Figure 71: City Agenda activity script 

 

 

 

 

 

 

 

 

 

{ 
    "_id" : ObjectId("56a0abfb15b3034151680cfa"), 
    "name" : "Fem Barri - Trobades setmanals Espai de Dones", 
    "description" : "Presentacions, conferències, xerrades...: Fem Barri - Trobades 
setmanals Espai de Dones", 
    "venueName" : "Centre Cívic Les Tovalloles - Sala d entitats E1", 
    "address" : ["Ra. Salut 0007  BX "], 
    "location" : { 
        "type" : "Point", 
        "coordinates" : [2.0463293, 41.38837] 
    }, 
    "city" : { 
        "$ref" : "cities", 
        "$id" : "stFeliu" 
    }, 
    "categories" : [  
        "Presentacions, conferències, xerrades..." 
    ], 
    "url" : ["https://www.santfeliu.cat/go.faces?xmid=18343&eventid=2438961"], 
    "mail" : ["ajuntament@santfeliu.cat"], 
    "phones" : [  
        { 
            "number" : "936858000", 
            "fax" : false 
        } 
    ], 
    "initialDate" : ISODate("2016-04-13T08:00:00.000Z"), 
    "finalDate" : ISODate("2016-04-13T10:00:00.000Z"), 
    "price" : {}, 
    "source" : { 
        "$ref" : "sources", 
        "$id" : "stFeliuDailyActivities" 
    }, 
    "version" : "1453370340026", 
    "lang" : "ca", 
    "shape" : { 
        "$ref" : "shapes", 
        "$id" : "stFeliuShape" 
    }, 
    "locator" : "DrR3usCrEjtN_tPUaz1suw", 
    "originInitialDate" : ISODate("2016-04-13T08:00:00.000Z"), 
    "originFinalDate" : ISODate("2016-04-13T10:00:00.000Z") 
} 
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City Agenda service has been available as an Android application 

downloadable at:  

http://lab6.cloudopting.org/Agenda/ 

 

 

Figure 72: City Agenda download page 

 

 

The next table presents the tasks calendar during Y3. 

 

Tasks 
2016 2017 

M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 

Deployment             

Customise             

Dataset Load             

Monitoring             

Management             

Table 8: City Agenda calendar.  

 

Relevant Issues 

 Service down 

 

Label Description 

ID #cityagenda1 

Date 30/08/2016 

Description The service was down for a period of time (<24h). 

Impact Service down and stop of the service. 

Corrective 

action 
To restart the VM and the Docker containers. 

Status OK 

http://lab6.cloudopting.org/Agenda/
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Label Description 

ID #cityagenda2 

Date 02/11/2016 

Description The service was down for a period of time (<24h). 

Impact Service down and stop of the service. 

Corrective 

action 
To restart the Docker containers. 

Status OK 

 

 

Label Description 

ID #cityagenda3 

Date 04/11/2016 

Description Due to the large amount data downloaded from the Barcelona Open 

Data the application was not responding well. HDDof logs created 

by the different components the logs had to be purged in order to 

keep enough free space to the HDD  Impact Data amount could overload the HDD. 

Corrective 

action 
The first action was to purge logs from tomcats and apache, and the 

second the increase of the HDD to a final size of 60 Gb 

Status OK 

 

 

 

 Log separation 

 

Label Description 

ID #cityagenda4 

Date 01/11/2016 

Description Need for improved log separation according to different cities or 

datasets.  

Impact Difficult to extract system monitoring reports per supported city or 

dataset. 

Corrective 

action 
Define log filters and tools to separate logs. 

Status OK 
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3.5.5. POI/Next2Me 

The purpose of this service is to provide a multi city application for citizens 

to find interesting services, events and public facilities in the 

neighbourhood. This pilot service adds a dataset from Karlshamn 

municipality including point-of-interest (POI) data such as playgrounds, 

schools, parks etc. to be included and presented in the Next2Me application 

from Worldline. This, in fact, turns the Next2Me application into a multi city 

application serving both Barcelona and Karlshamn.  

 

Overview 

POI/Next2Me has been operated for 5 months during the Y3 of the project. 

The service is part of the Karlshamn pilots and was the last service added to 

the CloudOpting platform. The POI/Next2Me experiment was not included in 

the original time schedule as defined in D4.1 ”Specification of Pilot Scenarios 

and Evaluation Criteria”, because the experiment owner (NetPort) joined the 

project late, during the last year of the project, requiring more time to 

complete the migration and to test the interoperability with the Next2Me 

service. This section will describe the deployment process and the operation 

of the service during this period. 

 

Deployment & Operation 

The POI dataset from Karlshamn was added to the existing Next2Me service, 

running in a dedicated VM in the Barcelona CloudOpting cloud (VMWare). A 

plugin module was developed to adapt the dataset from Karlshamn to the 

requirements of the Next2Me application. A data load process was also 

developed and applied to support initial and future updating of this dataset. 

 

The POI dataset from Karlshamn is not currently available as public open 

data. The dataset can only be extracted and delivered on demand from the 

municipality’s IT department.  

 

In the following screens, you can see how data is shown in the mobile 

application. 
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Figure 73: POI/Next2Me screenshots 

 

The POI/Next2Me service has been available as an Android application 

downloadable at:  

http://lab6.cloudopting.org/next2me/ 

 

 

Figure 74: POI/Next2Me download 

 

The next table presents the tasks calendar during Y3. 

 

Tasks 
2016 2017 

M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 

Integration             

Deployment             

Customise             

Dataset Load             

Monitoring             

Management             

Table 9: POI/Next2Me calendar.  

 

http://lab6.cloudopting.org/next2me/
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Relevant Issues 

Log separation 

 

Label Description 

ID #poi1 

Date 01/11/2016 

Description Need for improved log separation according to different cities or 

datasets.  

Impact Difficult to extract system monitoring reports per supported city or 

dataset. 

Corrective 

action 
Define log filters and tools to separate logs. 

Status OK 
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3.5.6. CKAN Corby 

The Corby CKAN instance has been operating for 12 months during the Y3 of 

the project. This service is part of the Corby pilot. It contains datasets from 

across Corby and Northamptonshire, and has the domain name 

www.corbydata.co.uk 

 

The following image shows the homepage of the Corby CKAN instance, 

which has been customised with Electric Corby’s brand colours and logos. 

 

 

Figure 75: A screenshot of the homepage for Corby’s CKAN instance, 

www.corbydata.co.uk  

 

CKAN allows local authorities and citizens access and visibility of data local 

to Corby and Northamptonshire. The image below demonstrates how users 

are able to view the data in a clear way. The user is able to manipulate the 

graphs to view the data relevant to them. For example, the next figure shows 

the percentage of residents with no central heating in Corby compared to 

other local towns. 

 

 

Figure 76: Screenshot of the Data Explorer page, which allows users to set up 

graphs to more easily visualise the data 

http://www.corbydata.co.uk/
http://www.corbydata.co.uk/
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Deployment & Operation 

The Corby CKAN pilot was deployed in a dedicated VM created in the 

Barcelona CloudOpting cloud (VMWare). The selected VM featured: 

 

 2x (CPU Intel® Xeon® CPU D-1520 @2.20GHz) 

 

 4GB RAM 

 

 32GB HDD 

 

Any user willing to publish a dataset in the portal has to register first in the 

website. By default, all users cannot publish a dataset unless authorised by 

the system administrator. For the pilot, Electric Corby was included in the 

portal, who found and published datasets related to the local area. It was 

provided the logo and other brand details for this experiment, reviews of the 

CKAN instance as it was being developed, and have added further datasets 

and information since the handover in September 2016.  Electric Corby also 

provided the domain name www.corbydata.co.uk which forwards to the 

experiment.  

 

 

The next table presents the tasks calendar during Y3: 

 

Tasks 
2016 2017 
M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 

Deployment             

Customise             

Dataset Load             

Monitoring             

Management             

Table 10: Corby CKAN 

  

http://www.corbydata.co.uk/
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Relevant Issues 

Label Description 

ID P001 

Date 30/08/2016 – 02/09/2016 

Description 
From the 30th of August of 2016 to the 2nd of September of 2016 

the service was unavailable due to an issue with the CloudOpting 

platform 

Impact Unavailability of the service 

Corrective 

action 

The problem was communicated to the providers of the cloud  

infrastructure and the necessary corrective actions were 

executed in order to restore the service 

Status Solve 

  

 

 

 

 

Label Description 

ID P002 

Date 06/01/2017 

Description 
On January 6th CKAN Corby webpage was not available during 

all day, the service was restarted at the end of the day 

Impact Unavailability of the service 

Corrective 

action 
The service was restarted at the end of the day 

Status Solved 
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3.5.7. Business Portal 

Overview  

The Business Portal was running at http://84.240.187.22/, however the 

service is no longer in use and has to finish its operation. The Business Portal 

was originally developed as part of the Growing Corby project in Corby, 

acting to facilitate the exchange of information and communication between 

local businesses.  

Deployment and Operation 

During the CloudOpting project, the service was dockerised and modified in 

order to create the template to be deployed in any cloud through the 

CloudOpting platform.  

 

This website template has been hosted successfully by the CloudOpting 

platform for 12 months, however the service is not in use since the Growing 

Corby programme ended and the website currently has no business funding 

to offer local businesses. 

 

The template provides a basic level of customisation requiring the last mile 

configuration after the actual deployment. Some customisation parameters to 

be adjusted after the deployment are: 

 

 A Case Studies – Provide case studies of supported businesses 

 

 B Event Portal – Host and provide details of business events, including 

description, map, time and booking facility 

 

 C Newsletters and marketing materials 

 

 D Services – these can be customised depending on the services and 

business support that the service provider wants to offer 

 

 E Commercial property listings to support users to find local 

commercial properties 
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The following image shows the main page of the portal, where users can 

access the different services. 

 

 

Figure 77: Screenshot of the homepage of the Corby Business Portal, 

www.growingcorby.co.uk 

 

During the operation of the service, local authorities and participants had 

access to funding programmes, internship opportunities, market research 

and social enterprise support. 

 

Nevertheless, the Business Portal plays an important role by testing the 

CloudOpting platform itself and its hosting abilities. The Business Portal is 

replicable and easy to use, so is an important application in CloudOpting’s 

repertoire.  

Relevant Issues 

Label Description 

ID 001 

Date xx/xx/2016 

Description The Growing Corby program was finalised 

Impact The portal was closed. 

Corrective 

action 
The website was up and running for a period of time before the 

finalisation of the support. 

Status  Finished. 
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3.5.8. Energy Dashboard 

Overview 

The Corby Energy Dashboard has been fully operating since Month 29 

during Y3 of the project. This service required some time to design the 

dashboard and specify the requirements before the actual deployment. Its 

customisations and development of new features needed to be completed 

before this experiment could go live. However, this service successfully 

went live fully customised in Month 29. 

 

The service is part of the Corby Pilot. This section will describe the 

deployment process and operation of the Energy Dashboard during this 

period.   

 

The energy Dashboard is hosted by CSI, and uses data from Weather 

Underground through an API interface to provide scheduled and actual 

weather data. For the use of the Corby pilot, it has the domain name 

www.yourenergydashboard.co.uk  

 

A screenshot of the Energy Dashboard can be seen in Figure 78. The side 

menu gives the option for the user to navigate the website or sign into their 

account. There is also a brief introduction to the dashboard, highlighting 

what the Energy Dashboard can be used for. 

 

 

Figure 78: Screenshot of the Energy Dashboard Homepage 

 

 

 

 

 

http://www.yourenergydashboard.co.uk/
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The Energy Dashboard itself has a variety of features, including the weather 

dashboard seen in the figure 79: 

 

 

Figure 79: Screenshot of the Weather Dashboard feature of the Energy Dashboard 

 

This weather dashboard gives users up-to-date local weather information, 

including solar radiation and temperature, as well as historical weather data. 

The dashboard is also customisable, and users are able to minimise or 

delete widgets they are not interested in, or move and prioritise widgets that 

they are. 

 

Deployment and Operation 

The Energy Dashboard was deployed in a dedicated VM created in the CSI 

CloudOpting cloud (CloudStack). The selected VM featured: 

 

 2xvCPU 

 800MB RAM 

 50GB HDD 

 

After the deployment, some minor look & feel customisations needed to be 

applied to the instance. This included the addition of the Electric Corby 

logos, font, and brand details (including colour scheme). During this period, 

TeamNet used data from WeatherUnderground, as previously stated for the 

weather dashboard. For the energy dashboard page, Electric Corby have 

worked to provide electricity consumption data from local houses and offices 

through an API interface. This was achieved by facilitating synergies 

between another EU FP7 project, District of the Future, in order to gain 

access to their energy monitoring data, which would feed into the energy 

dashboard. 
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The next table presents the tasks calendar during Y3. The customisation 

period started in Month 25, when the energy dashboard was being designed 

and the specifications were being formulated. 

 

 

Tasks 
2016 2017 
M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 

Deployment             

Customise             

Dataset Load             

Monitoring             

Management             

Table 11: Energy Dashboard calendar. 

 

Relevant Issues 

 

Label Description 

ID 001 

Date 06/08/2016 

Description High memory consumption was identified 

Impact High latency for the end user 

Corrective 

action 
CSI was alerted and increased the available memory for the VM. 

Status OK 
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3.5.9. POI/Next2Me 

The purpose of this service is to provide a multi city application for citizens 

to find interesting services, events and public facilities in the 

neighbourhood. This pilot service adds a dataset from Karlshamn 

municipality including point-of-interest (POI) data such as playgrounds, 

schools, parks etc. to be included and presented in the Next2Me application 

from Worldline. This, in fact, turns the Next2Me application into a multi city 

application serving both Barcelona and Karlshamn.  

Overview 

POI/Next2Me has been operated for about 5 months (since 28th of Sept 2016) 

during the Y3 of the project. The service is part of the Karlshamn pilots and 

was the last service added to the CloudOpting platform. The POI/Next2Me 

experiment was not included in the original time schedule as defined in D4.1 

”Specification of Pilot Scenarios and Evaluation Criteria”, because the 

experiment owner (NetPort) joined the project late, during the last year of 

the project, requiring more time to complete the migration and to test the 

interoperability with the Next2Me service. This section will describe the 

deployment process and the operation of the service during this period. 

Deployment & Operation 

The POI dataset from Karlshamn was added to the Next2Me service, running 

in a dedicated VM in the Barcelona CloudOpting cloud (VMWare). The 

integration work included adaption of the content of the dataset to the 

requirements of the application, as well as application updates to support the 

new dataset. A load data process was also defined to support updating of 

new datasets. 

 

The POI/Next2Me service has been available as an Android application 

downloadable at:  

http://lab6.cloudopting.org/next2me/ 

 

The next table presents the tasks calendar during Y3: 

 

Tasks 
2016 2017 

M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 

Integration             

Deployment             

Customise             

Dataset Load             

Monitoring             

Management             

Table 12: POI/Next2Me calendar  

http://lab6.cloudopting.org/next2me/
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Relevant Issues 

Log separation 

 

Label Description 

ID #poi1 

Date 01/11/2016 

Description 
Need for improved log separation according to different cities or 

datasets. 

Impact 
Difficult to extract system monitoring reports per supported city or 

dataset. 

Corrective 

action 
Define log filters and tools to separate logs. 

Status OK 
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4. Conclusions and Next Steps 

 

In the last year of the project, the CloudOpting platform and the services 

comprised in the four deployed pilots have been operated for 12 months. A 

series of monitoring reports have been delivered in order to evaluate the 

performance of the platform and the services deployment and operation. 

 

The CloudOpting solution provides a specific procedure of automating the 

deployment of pre-customised services on the cloud. This procedure has 

been analysed from different perspectives including the technical point of 

view but also the business feedback from direct users. Therefore, the 

following processes have been analysed during this period with the goal of 

evaluating the performance and feasibility of the platform: 

 

 Customisation of services 

 Deployment of services 

 Operation of platform and services  

 

Customisation of services 

The customisation of the services has reported no major incidents regarding 

the generation of the TOSCA templates of the services apart from the own 

complexity of the process. Thus, the operation of the customisation has 

performed within the correct limits. 

 

From the feasibility perspective we have received some feedback about the 

procedure of automating the customisation: 

 

 Some customisation parameters can be included in the TOSCA 

template while others are preferable to be adjusted after the 

deployment. Some customers (service providers) feel more 

comfortable if they can manually operate the “last mile” 

customisation. 

  

 Even for those services that are highly customised, after their 

deployment it is usually required some manual customisation tasks. 

After discussing with some new candidates in the Hackathon, we can 

conclude that manual operation is something difficult to avoid. 

 

 This additional effort needed in the service deployment might be 

undertaken by the service provider. Every service has its own 

complexity in the last mile of customisation. After long dialogues with 

the participants of the Hackathon, we can conclude that the 

knowledge transfer needed to take the control by the CloudOpting 

team is not efficient enough. 
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Even though the results from the operational monitoring points were good 

and all the procedures were perfectly executed, the feedback received 

make us conclude that a simplification of the platform has to be considered 

in order to improve the usability and feasibility expected by the service 

providers 

Deployment of services 

The automated deployment of the services has reported no major incidents 

except those related to the aforementioned generation of the TOSCA 

templates of the services. 

 

Minor incidents happened during the period, but all the services were 

operational in time. These incidents were taken as an opportunity to improve 

concrete tasks in the deployment that can be considered best practices like 

new policies to storage allocation in the container or data integration 

policies. 

 

We can conclude that the set of technologies chosen were appropriate for 

this purpose and works properly for the deployment of services 

Operation of platform and services 

The operation of the platform and the services has only reported minor 

adjustments that were required to optimise the performance of the services 

such as memory or disk expansions. When required, these HW adjustments 

were solved with low effort in the operation, making it easy to estimate the 

final workload of a service. 

 

The technological tools behind the platform raised the need to increase the 

operator’s level of knowledge of some devops tool (i.e. Docker). 

Nevertheless, the experience during this time is that the learning curve has 

been fast and smooth so there were no incidents reported regarding this 

issue. 

 

The monitoring features of the platform were combined with some in-service 

tools and some external stats providers like Google Analytics.  

 

The main operational conclusions after this period of monitoring are the 

following: 

 

 The piloting phase has progressed according to the plans described 

in D4.1.  

 

 The incidents that affected the service were solved mostly in standard 

SLA times demonstrating that alerts worked well and that all the issues 
were properly addressed. Thus, the platform and the services 

would be technically ready for production. 
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 From the business perspective we realised that some service 

subscribers used other monitoring tools than the ones provided by 

CloudOpting. It is needed a revision of the monitoring features 

available in the platform to provide a more appealing tool to service 

subscribers. 

 

 Upgrades of a platform with plenty of running services might lead to a 

general failure in the system. Isolating services by clustering or 

mirroring them by users/categories could avoid this situation. Some 

participants on the workshop ask questions about clustering and high 

availability as an issue in operations. 

 

 he creation of TOSCA templates for tailoring services can be very time 

consuming that some service providers might be interested in 

providing their own integrated customisation tools. As mentioned, 

improvements in the User Experience for the final customisations have 

to be done with the aim of simplifying the procedure. 

 

Next Steps 

On the one hand, a list of improvements and recommendations has been 

produced as a result of the monitoring process undertaken during this 

period. Therefore, a backlog, to be used as input for future releases of the 

platform and the services templates, has been produced and will be 

included in Annex II of the deliverable D4.3 ‘Evaluation report and replication 

plan’. 

 

On the other hand, deliverable D4.3 ‘Evaluation report and replication plan’, 

will evaluate the platform and the services in further detail.  
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5. Annex I – Service Monitoring Report Sample 

 

During the monitoring period in Y3, the work package leader has collected 

the periodic monitoring reports delivered by the service owners. The 

following images are taken from a Barcelona CKAN report. The reports 

include a brief description table of the service period, a section with an 

update of the KPI’s and a section to include any relevant issue and results. 

 

 

Figure 80: Reporting template sample 
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Figure 81: Reporting template sample 
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6. Annex II – Platform Installation Guide 

This annex will briefly describe all technical steps needed to install and/or 

upgrade the CloudOpting Platform software. 

 

6.1.1. System requirements (prerequisites) 

The CloudOpting platform, as a software product, requires a minimum 

hardware and software configuration to be installed and executed. The next 

subchapters lists all the prerequisites requirements 

6.1.1.1. Hardware 

The CloudOpting platform does not rely on specific HW infrastructure and 

device and can be executed on any modern hardware capable of running 

Java.  

 

In order to have a performant platform the different components which 

comprises CloudOpting Platform must be spread on different Docker 

containers. These containers can run in the same VM of be distributed in 

different VM.  Thus, although not mandatory, the following resources were 

used during the monitoring period: 

 

Service CPU RAM Storage 

CloudOpting Manager + Crane 2 8GB 40GB 

CloudOpting Logs 2 8GB 200GB 

 

Table 13: List of CloudOpting Platform Virtual Machines requirements 

 

6.1.1.2. Software 

 

From a software point of view, having dependencies on java Virtual Machine, 

the CloudOpting Platform can be executed on all software platforms that can 

run JVM 1.8.  
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In addition to Java Virtual Machine, the following table lists all software 

packages that CloudOpting Platform relies on: 

 

 

Software Package Version 

Ubuntu 14.04 

PostgreSQL 9.3 

Apache  JackRabbit 2.10.1 

Docker 1.10 

Docker Swarm 1.0.1 

Docker Compose 1.6.0 

Docker Registry 2 

Apache Elastic Search 1.7.5 

 
Table 14. Software requirements for CloudOpting Platform 

 

The installation process is greatly simplified by using Docker technology as 

all required dependant components are already setup in specific Docker 

images. 

 

6.1.2. Installing 

The high level process is depicted in the following diagram: 

 

Figure 82: High level installation process for CloudOpting Platform 

 

These steps are going to be detailed in next subchapters. 

 

In order to have a running CloudOpting Platform a virtual machine has to be 

provisioned. The size of the VM along with the associated resources should 

be based on the foreseen workload. The following services may reside on 

distinct Docker containers: PostgreSQL server, CO Manager, CO Crane, 

Elastic Search. If more than 1 VM is used for deploying the platform, all of 

them must have Docker Engine installed. 

 

Install Docker 
Engine 

Install CloudOpting 
Platform 
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6.1.2.1. Install Docker Engine 

Docker Engine should be installed on all VM that will participate into a 

CloudOpting Platform deployment. Installation instructions based on Ubuntu 

OS are to be found here: https://docs.docker.com/engine/installation/ . 

Installation of Docker Compose is also needed. 

6.1.2.2. Install CloudOpting Manager 

CloudOpting Platform can be easily installed by using the already available 

docker-compose file which is to be found on GitHub public repository at 
deploy-cloudopting/cloudopting.yml. 

 

To run the CloudOpting Platform the following steps are needed: 

 

1. Clone the deploy-cloudopting GitHub repository by using the 

following command: 

git clone https://github.com/CloudOpting/deploy-cloudopting.git 

2. Generate the needed SSL certificates by: 

./genCerts.sh 
3. Launching the monitoring server by: 

./deploy-monitor.sh 
4. Launching the CloudOpting Manager Server by: 

./deploy-cloudopting.sh 

 

Once you have the CloudOpting Platform up and running you must take into 

consideration keep it up-to-date. Upgrading the CloudOpting Platform 

process is described in the next chapter. 

6.1.3. Upgrading 

Upgrading CloudOpting Platform is done by getting all the changes 

available on https://github.com/CloudOpting/cloudopting-manager and 

compiling them with Maven. 

 

The following steps are needed to upgrade the CloudOpting Platform: 

 

1. Get all CloudOpting Platform changes by: 

git clone https://github.com/CloudOpting/cloudopting-manager 

 

2. Compile the latest code by: 

mvn clean install 

 

 

Then, the resultant WAR file has to be copied in order to be used by the 

./deploy-cloudopting.sh script used during installation. 

 
Detailed information is available on GitHub at deploy-

cloudopting/manager/build-instructions.md. 

https://docs.docker.com/engine/installation/
https://github.com/CloudOpting/deploy-cloudopting
https://github.com/CloudOpting/deploy-cloudopting.git
https://github.com/CloudOpting/cloudopting-manager
https://github.com/CloudOpting/cloudopting-manager
https://github.com/CloudOpting/deploy-cloudopting
https://github.com/CloudOpting/deploy-cloudopting
https://github.com/CloudOpting/deploy-cloudopting/tree/master/manager
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6.1.4. Backup 

The backup for the CloudOpting Platform is based on Postgres Backup tools 

as all the needed data is stored inside the database. Taking into account that 

the binaries are available on GitHub, these do not need to be backed up 

unless a specific backup policy within the organization exists. 

 

  



106 

 

WP4-D4.2: ‘Pilot Deployment Report’ 

 

 

 
Project Nº 621146    CloudOpting 

7. Annex III - Progress reporting tools 

 

7.1. SonarQube Progress report 

Code analysis is a very basic and important part of software development 

process. This work can be done effectively by static code analysis tools. 

These tools should not be taken as an alternate to code review process but 

can be considered as an add-on to improve the code quality. 

 

In order to track the code quality and the overall progress of the code, a tool 

called SonarQube has been used during the project. SonarQube is a code 

analysis tool that reports the metrics of the project code and evaluates its 

quality.  

 

SonarQube measures the progress of the code in terms of number of lines, 

number of issues open, and complexity4, among others.  

 

This chapter includes some of the metrics from the last SonarQube report in 

February 2017. 

 

7.1.1.  Introduction to Sonar 

Sonar is an open source code quality analysis tool that analyses the source 

code, gather metrics about code quality and put them in a dashboard. Apart 

from analysing the code, it also provides some tips to make the code better. 

 

According to SonarQube , it covers seven axis of code quality : 

 Architecture and Design 

 Complexity 

 Potential bugs 

 Code Duplication 

 Unit tests 

 Comments 

 Coding rules 

It has to take into account that the most interesting way of using SonarQube is 

by comparing the status of the code at different moments in time. This 

comparison allows to evaluate the progress from one point to the other and 

thus evaluate is the project is progressing ok.  

                                                 
4 It is the complexity calculated based on the number of paths through the code. 

Whenever the control flow of a function splits, the complexity counter gets incremented 

by one. Each function has a minimum complexity of 1. This calculation varies slightly by 

language because keywords and functionalities do. 

http://javasolutionsonline.blogspot.com.es/2014/01/sonar-effective-code-reviewer.html#.WLa408luNAp
http://www.sonarqube.org/
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Evaluating the code at some point just with the stats taken at that point can 

provide a very general view of the code status, but can be really confusing 

as the values are averages taken by Sonar that can bring confusion. 

7.1.2. Sonar Dashboard Charts 

Sonar includes a comprehensive dashboard that provides high level metrics 

of a project. Next, some of the charts included in the dashboard: 

 Project Treemap 

The Treemap view represents the maintainability rating of every component 

of the code by means of a colour scale. Green indicates good rating while 

red indicates low ratings. As shown, most of the components are displayed in 

green. 

 

Figure 83: CloudOpting Treemap view 

 General Stats 

The general stats panel shows the most important indicators of the code. 

Including: 

 Issues: Number of issues 

 Technical debt: Effort to fix all maintainability issues. The measure is 

stored in minutes in the DB. 

 Reliability remediation effort: Effort to fix all bug issues. The 

measure is stored in minutes in the DB. 

 Security remediation effort: Effort to fix all vulnerability issues. The 

measure is stored in minutes in the DB. 

http://javasolutionsonline.blogspot.com.es/2014/01/sonar-effective-code-reviewer.html#.WLa408luNAp
http://javasolutionsonline.blogspot.com.es/2014/01/sonar-effective-code-reviewer.html#.WLa408luNAp
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Figure 84: General stats 

Other stats include: 

 

Figure 85: General stats 

 

Sonar also provides a measure of the complexity of the code. It is the 

complexity calculated based on the number of paths through the code. 

Whenever the control flow of a function splits, the complexity counter 

gets incremented by one. Each function has a minimum complexity of 1. 

This calculation varies slightly by language because keywords and 

functionalities do. 

 

Figure 86: Code complexity 
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 Time machine 

The Time Machine examines the progress of the code using during the 

project lifecycle. It graphically plots the number of lines, the code 

complexity, and the number of issues versus time. In the CloudOpting 

timeline, the deployment of the platform in 2016 and the delivery of the 

second release of the platform in late 2016 are easily identified. 

 

 

Figure 87: Code complexity 

 

When comparing the status of the code at different moments in time, in 

August 2015 and in February 2017, the time machine show the metrics and 

general progress of the indicators by means of a trending line (Figures 88 

and 89). 

 

Figure 88: General trending lines  
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Figure 89: Code complexity trends 

 Hotspots Classification 

Sonar also provides a classification of hotspots, specific parts of the code, 

based on its complexity rating, number of duplicated line and 

complexity/function ratio among others. This classification allows 

developers to identify and focus developing effort on specific parts of the 

code. 

 

 

Figure 90: Hotspots classifications 


