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Executive Summary 

Deliverable D5.4 undertakes the documentation of the efforts within the context of the tasks 5.1, 5.2, 

5.3, and 5.4 of WP5. Deliverable D5.4 is the accompanying report that is documenting the partially 

functional high-fidelity version of the integrated BigDataOcean platform (Release 2.00) and the updated 

documentation of the services of the BigDataOcean platform. Additionally, the software quality 

assurance plan that is followed during the course of the BigDataOcean project is presented, as well as 

the results of the testing evaluation that was executed. 

The list of available services in the second version of the integrated BigDataOcean platform is composed 

by the Landing Page – Login, the Query Designer, the Dashboard Builder, the Advanced Service Builder, 

the Published Services and the On-demand Services. The Landing Page – Login offers the users the 

options to explore the available services and dashboards of the platform in the BDO Services 

Marketplace or explore the platform’s analytics toolbox that enables data exploration and services and 

dashboards creation. The enhanced Query Designer’s environment is enabling the custom query 

execution through an intuitive graphical interface with rich expressive capabilities and without the use 

of any SQL. The updated Dashboard Builder is enabling the custom dashboard and report creation 

containing multiple widgets with visualisations, images, tables and text. The Advanced Service Builder 

enables the creation of new services on top of the platform with an intuitive service building process 

with enhanced capabilities. The Published Services is the realisation of the BDO Services Marketplace 

where all published services and dashboards of the platform can be accessed, containing also the first 

version of the pilot services of the project. The On-demand services is facilitating the on-demand 

requests for services, new dataset or new data source integration by the users.  

Apart from the documentation of the enhancements and refinements of the services of the 

BigDataOcean platform, the current deliverable undertakes the documentation of the software quality 

assurance plan that safeguards the software quality during the course of the project. Within the context 

of the current deliverable, the standards and processes that are followed during the software 

development process in order to ensure the software quality are documented. Additionally, the set of 

software quality artefacts that are safeguarding the software quality of the produced software, as well 

as the set of tools and techniques that are employed for this purpose, are also defined. Furthermore, 

the metrics that were defined by the consortium in order to monitor and control the source code quality 

are documented. 

The current deliverable also includes the results of the unit and integration tests that were performed 

in the course of the development of the platform. The scope of these tests was to identify and resolve 

all the issues disrupting the functionalities of the platform, as well as to ensure the smooth integration 

of the various components that will guarantee the software quality of the BigDataOcean platform. 

Finally, the deployment instructions for the various components of the BigDataOcean platform are 

documented. 

It should be noted that the delivery of the integrated BigDataOcean platform is a living process that 

will last until M30, when the BigDataOcean Platform Final Release will be delivered (corresponding to 

D5.6). The second version of the platform delivers the partially functional high-fidelity version of the 

platform and the forthcoming versions of the platform will contain several improvements and extensions 

in the functionalities and services offered by the platform. 
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1 Introduction 

 

1.1 Objective of the deliverable 

Deliverable D5.4 undertakes the documentation of the efforts carried out within the context of tasks of 

WP5, namely the Task 5.1 – Platform's Backbone Infrastructure Development, the Task 5.2 – 

BigDataOcean Services Development, the Task 5.3 – Platform Components and Services Integration 

and the Task 5.4 - Technical Verification and Continuous Integration Testing Activities. Within the 

context of these tasks, the backbone infrastructure has been successfully delivered with deliverable 

D5.1, the first mock-up version of the BigDataOcean services has been delivered with deliverable D5.2 

and the first low-fidelity integrated BigDataOcean platform has been formulated and delivered with 

deliverable D5.3.  

D5.4 is building upon the first low-fidelity integrated BigDataOcean platform (Release 1.00) delivered 

in D5.3 towards the aim of providing the second version of BigDataOcean platform (Release 2.00) which 

consists of the partially functional high-fidelity software prototype that implements the Minimum Viable 

Product (MVP) of the platform, as described in deliverable D2.2. In the context of deliverable D5.4 all 

the core features of the platform, as well as the initial user interface, are provided to all stakeholders 

of the platform. In this second version of the platform, the knowledge and feedback received by the 

early assessment of the end users was translated into a series of necessary updates and refinements 

that were applied on both the backbone infrastructure and services of the platform in order to ensure 

that all essential and valuable functionalities are provided to the stakeholders of the platform.  

The current document is the accompanying report providing the updated documentation of the services 

provided in the second version of the BigDataOcean platform. Additionally, in this report the software 

quality assurance plan that is followed during the course of the BigDataOcean project is documented. 

Finally, the results of the testing evaluation that was performed within the context of BigDataOcean 

platform development are documented, as well as the deployment instructions for the various 

components of the BigDataOcean platform. 

It should be noted that deliverable D5.4 is the second release of the integrated BigDataOcean platform 

delivering the partially functional high-fidelity version of the platform. As the project evolves, the 

forthcoming versions of the platform will contain updates and refinements on both backbone and 

services that will last till M30, when the BigDataOcean Platform Final Release will be delivered 

(corresponding to D5.6). 

1.2 Structure of the deliverable 

Deliverable D5.4 is organised in six main sections as indicated in the table of contents: 

1. The first section introduces the deliverable. It documents the scope of the deliverable and 

briefly describes how the document is structured. It also documents the positioning of the 

deliverable in the project, namely the relation of the current deliverable with the other 

deliverables, and how the knowledge produced in the other deliverables served as input to the 

current deliverable. 
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2. Following the introduction, section 2 documents the updated information on the services 

delivered in the second release of the integrated BigDataOcean platform and provides an insight 

of the services that will be included in the upcoming release of the platform. 

3. Section 3 presents the software quality assurance plan that is followed within the context of 

the BigDataOcean project. Particularly, the objectives of the software quality assurance are 

presented, followed by the methodology and toolset adopted within the context of the project, 

as well as the monitoring process that is used. 

4. Section 4 documents the results of the testing evaluation performed during the implementation 

process, focusing on the executed unit and integration tests. 

5. Section 5 documents the deployment instructions for the various components of the 

BigDataOcean platform. 

6. Section 6 reports the conclusions of the deliverable outlining the main findings of the 

deliverable, which will guide the future research and technological efforts of the consortium. 

1.3 Positioning within the project 

Deliverable D5.4 is the outcome of the efforts undertaken within the context of all the tasks of WP5, 

namely the Task 5.1, the Task 5.2, the Task 5.3 and the Task 5.4. D5.4 builds on top of the efforts 

undertaken within the context of all tasks of WP5 that provided the first low fidelity mock-up version of 

the integrated BigDataOcean platform, as delivered with deliverable D5.3, in order to provide the 

partially functional high-fidelity version of the platform. Additionally, the deliverable D5.4 is presenting 

an insight on the software quality assurance plan followed, as well as the results of the testing 

evaluation performed during the platform implementation process and the deployment instructions for 

BigDataOcean platform’s components. 
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2 BigDataOcean Platform Services 

In this section, the set of the available services of the second integrated version of the BigDataOcean 

platform are presented, along with the ones that are planned to be implemented until the next release. 

2.1 Platform Services 

In the following figure, the overview of the implemented platform services is presented.  

 

Figure 2-1: Platform’s services overview 

A first version for all the pilot services is implemented and available in the BigDataOcean platform. 

Moreover, the Advanced Service Builder module is implemented, which enables the creation of custom 

services on top of the platform and then their publication on the newly integrated Services Marketplace. 

A profile page is also created for the user to provide more detailed information about his profile, along 

with an environment for creating requests about on-demand services and datasets that are wanted by 

the users to be included on the platform. In addition, some of the Data Management activities have 

been implemented, such as the upload/ import of a new dataset in raw format (Figure 2-2) and the 

parsing of the new dataset in order to be included in the platform (Figure 2-3). Apart from the newly 

created services, several and significant improvements and functionalities have been included in the 

existing services, like the redesign of the Query Designer environment, the addition of extra visualisation 

types and the enrichment of the dashboard creation process. 
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Figure 2-2: Upload new dataset 

 

 

Figure 2-3: Parse new dataset 
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2.2 Landing Page - Login 

 

Figure 2-4: Platform’s home page 

 

After the login, the user is directed into the new home page of the platform (Figure 2-4). Here, there 

are two distinct choices for the user and the user can either navigate to the BDO Services Marketplace, 

where all the services and dashboards of the platform are available, or navigate into the platform’s 

analytics toolbox to explore data and create services and dashboards. 

In the analytics toolbox page the user can choose to navigate into the proper tool, in order to create 

queries, visualisations, reports and services (Figure 2-5). 

 

Figure 2-5: Platform’s analytics toolbox page 

At the right side of the navigation bar, the user can follow a link to view and edit his profile information 

(Figure 2-6). 
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Figure 2-6: Profile link 

The basic information of the user’s profile is displayed here (Figure 2-7), with the option to edit it 

(Figure 2-8). At this page, the user can provide more information about his/ her profile, such as the 

organisation the user is associated with, the user’s business role and more. 

 

 

Figure 2-7: Profile info 
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Figure 2-8: Profile edit form 

2.3 Query Designer 

This is the updated query designer’s environment (Figure 2-9). Here, the user is provided with tools to 

create custom queries, through an intuitive graphical interface, without writing any SQL, but at the 

same time, having rich expressive capabilities. At the beginning, no data are available and the user is 

prompted to select data to explore. 
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Figure 2-9: Query designer’s environment 

By clicking the “SELECT DATA” button, a list of the available datasets and the respective variables is 

displayed, in order for the user to select the variable the user wants to query and also use any “group-

by” and aggregation functions. Next to each variable, the related dimensions of it are displayed and 

also by clicking the “i” icon, some extra information about the dataset, if available, are displayed. The 

user can select as many variables as the user wants by clicking the “ADD” button and then close the 

window (Figure 2-10). 

 

Figure 2-10: Dataset and variable selection window 

After the query execution (by clicking the “RUN” button), the raw result data are listed. On the left 

panel the user can see the queried variables and on the right side the user can browse the data using 

the “NEXT” and “PREVIOUS” buttons (Figure 2-11). 
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Figure 2-11: Query results 

In the “CHART” tab of the right panel, there is a list of all the available visualisation types in the 

platform. The user can click on an item in order to see a form that guides him to configure as he desires 

the specific visualisation (i.e. select the axes variables), as displayed in Figure 2-12. 

 

Figure 2-12: Configuration of a visualisation 

After a while, the final visualisation is created and displayed to the user, who can browse the values of 

the chart, annotate or download the visualisation as an image (Figure 2-13). The user can then either 

choose to replace the visualisation with a new one or add it into a new dashboard in order to create a 

report. 
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Figure 2-13: Created visualisation 

At the main panel for the query configuration, the user can limit the requested data based on space 

and time. For this, the user is able to choose the geographical area of his query using a set of predefined 

options in a dropdown list, or manually adjust the minimum/ maximum values for latitude and longitude 

through four input fields (Figure 2-14). 

 

Figure 2-14: Spatial filtering 

Moreover, the spatial filtering can be performed using a map and manually selecting the desired area 

through a drag-and-drop boundary box (Figure 2-15). 
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Figure 2-15: Spatial filtering using a map 

For temporal filtering, the desired time period of the query can be selected using a calendar-like 

datetimepicker, which guides the user to select the starting/ ending date and time of the query (Figure 

2-16). 

 

 

Figure 2-16: Temporal filtering 

Custom filters to the different variables and dimensions of a query can also be defined by selecting the 

field/ column that will be filtered, the operand and the respective value (Figure 2-17). 
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Figure 2-17: Variable filtering 

The user can also choose to sort the query results based on a specific field/ column or define a group 

by statement (Figure 2-18). 

 

Figure 2-18: Ordering and group by operations 

For the harmonisation of the query data and in order to assist the combination of multiple datasets 

based on space and time, even if they have different spatial and temporal resolution, the user can 

select the desired resolution to be used for the query. For example, the user can either choose to group 

the results at minute or hour level and at a specific latitude and longitude degrees (Figure 2-19). 

 

Figure 2-19 Resolution filtering 
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2.4 Dashboard Builder 

The Dashboard Builder is the environment that provides the user with the ability to create a custom 

dashboard/ report by adding multiple widgets with visualisations, images, tables and text into single 

place, which can be accessed later by the specific user or others. 

In order to add a visualisation widget into the dashboard, an interface like the one presented in the 

Query Designer is displayed, where the user is prompted to select the data (query) he/ she wants to 

use for the visualisation, the visualisation type, provide the custom configuration and then preview and 

add the result to the dashboard (Figure 2-20). 

 

 

Figure 2-20: Visualisation widget 

In addition, the user has the option to include in the dashboard custom notes, text, images, tables and 

other elements using a WYSIWYG editor (Figure 2-21). 

 

Figure 2-21: Note widget 

After multiple widgets are included in the newly created dashboard, the user can resize each widget 

separately, change the layout and the position of each widget and also provide custom titles in the 

widget and the whole dashboard (Figure 2-22). 
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Figure 2-22: A newly created dashboard 

The following figures present some of the different visualisation types that can be created through the 

BigDataOcean platform and added to a dashboard. 

 

 

Figure 2-23: Data table visualisation 

 

Figure 2-24: Map filled contour visualisation 
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Figure 2-25: Aggregate value visualisation 

 

 

Figure 2-26: Histogram visualisation 

 

 

Figure 2-27: 2D histogram visualisation 
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Figure 2-28: Points-on-map visualisation 

 

2.5 Advanced Service Builder 

The Advanced Service Builder is the environment that provides the functionality of creating a new 

service on top of the BigDataOcean platform. 

The first step of the service building process is the selection of the different queries that will be used 

in the context of the service. The user can select one of the already saved queries or create a new one 

through the Query Designer and then add it to the service. The selected queries are gathered in a table 

in the “queries” tab and can be later used for analysis or to create visualisations (Figure 2-29). 

 

 

Figure 2-29: Queries selection 

The second step is the definition of the arguments that will be exposed to the service end-user, in order 

to parameterise the service. The service arguments are divided into two categories. First, the filter 

arguments are arguments that are connected to the filters of the selected queries and can be 

parameterised by the user in order the queries to return different values based on the user input. The 

definition of a filter argument is made by selecting one of the available filters that are present in the 
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selected queries and then, define the type of the argument (i.e. Integer), its name, its title which is the 

name of the argument that will be displayed to the end-user, the default value and a short description 

(Figure 2-30). 

 

Figure 2-30: Service query argument creation 

The algorithm arguments are arguments that are exposed to the end-user and their values can be 

obtained in the service code using a dictionary. This dictionary contains the values of all these 

arguments, which can be used in the code in order to customise the algorithm. A new algorithm 

argument can be created by providing its title, name, description, type and a default value (Figure 

2-31). 

 

Figure 2-31: Service algorithm argument creation 
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The two types of arguments are gathered in two respective tables, where the ability is given to the 

user to edit or delete them (Figure 2-32). 

 

Figure 2-32: Service arguments exposure 

The third step of the service creation process is the creation of the service code. For this, an Apache 

Zeppelin Notebook is provided to the end-user, in order to write the custom code of the service (Figure 

2-33).  
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Figure 2-33: Service code using Notebooks 

At this tab, the platform gives to the service provider the ability to load data into a Spark Dataframe 

using one of the available queries and then use this Dataframe in the code (Figure 2-34). This assists 

the service provider, as the user does not have to deal with the data loading process and the user does 

not need to know the underlying data model. 

 

Figure 2-34: Query into a Spark Dataframe 

The final step is the definition of the service output. The output is the interface that will be displayed 

to the end-user when the user accesses the service. The output definition is performed by writing the 

required code (HTML, CSS, and JavaScript) of the interface. In order to support the service provider, 

the user has the option to load a predefined service template, which auto-fills the respective fields, 

which can then be tweaked (Figure 2-35).  



BigDataOcean 
BigDataOcean Platform Release 2.00  

  D5.4 

  
 

 

 

29 
 

  

 

Figure 2-35: Service output 

The service builder also gives the ability to directly load a new visualisation into the service output. The 

visualisation can be generated using either data from a service query, or from a Dataframe that is 

present at the service code. The user may select the visualisation type to be added, provide the required 

configuration, preview it and then, add it to the code of the service output (Figure 2-36). 

 

Figure 2-36: Adding a visualisation to the service output 

At the last tab, the newly created service can be previewed. The output has two sections, the 

configuration and the results. At the first section, a form is displayed that is dynamically generated from 

the already defined service arguments. Each input field of the form is adjusted according to the type 

of the respective argument (i.e. if the argument’s type is Date, a datetimepicker is created to assist the 

end-user). By clicking the submit button the arguments are collected, and the service code is executed 



BigDataOcean 
BigDataOcean Platform Release 2.00  

  D5.4 

  
 

 

 

30 
 

  

according to the input. The results section contains all the output of the service and it is displayed after 

the execution and the included visualisations. Finally, the user can provide the required information and 

terms of the service (i.e. the title, price, etc.) and then publish it (Figure 2-37). 

 

 

Figure 2-37: Service preview 

 

2.6 Published Services and Dashboards 

All the available services and the created dashboards of the BigDataOcean platform are gathered in the 

Services Marketplace. At this page the user can see some information and a short description for each 

service and the user can choose to view one of them. Four tabs are available that include the services 

and dashboards that are publicly available to all the platform users and the ones that are private and 

accessible only to the logged in user (Figure 2-38). 
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Figure 2-38: Services Marketplace 

In the following paragraphs the services that are currently on the BigDataOcean platform are presented. 

The first version of the Route Anomaly Detection service aims to illustrate, based on specific port-

to-port route, the “safe” route between two ports and the route that different ships have followed, in 

order to detect an anomaly. At the beginning, the user is prompted to select a departure and a 

destination port. Then, the service will calculate the common, “safe” routes between the two ports. The 

“safe” routes are presented in the form of green circle markers on the map and the radius of each circle 

represents a confidence interval, which means that if a vessel that performs the specific port-to-port 

voyage falls inside the green circles, then it is not considered an anomaly, otherwise, it is. The vessels 

that follow the specific route are also displayed with different colours and by clicking on a vessel’s 

marker the vessel’s ID is displayed (Figure 2-39). 

 

Figure 2-39: Route Anomaly Detection service 
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The Vessel Anomaly Detection service aims to identify anomalies that concern the “static” 

information of the vessels, like its flag code and the navigational status. The service receives from the 

user as input a geographical area, using a map that forms a boundary box and a time frame. Then, for 

each vessel that was present in this area, in the specific time frame its static information is collected 

and analysed. The output of the service is a set of possible anomalies, which are the number of vessels 

with black-listed flags, the number of vessels with unusually many flag changes, vessels that reported 

the navigational statuses of “Restricted Manoeuvrability” and “Not Under Command” and also vessels 

that either reported “Moored” status, while they had relatively high speed, or reported “Underway Using 

Engine”, while their speed was very small. For each type of anomaly, a map visualisation is created, 

with markers of the respective ships, where the user can click on a marker and get some information 

about the vessel (Figure 2-40). 

 

Figure 2-40: Vessel Anomaly Detection service 

The first version of the Mare Protection service takes some input from the user and displays the 

evolution of an oil spill incident over time (Figure 2-41). First, the user has to configure the service by 

providing his input about different parameters of the service. The required inputs are the position of 

the oil spill by putting a marker on map, the date and time of the incident using a provided datetime 

picking widget, the volume of the spilled oil, its density, the length of the simulation in hours and a few 

more optional arguments that the user can provide if the values are known. 
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Figure 2-41: Mare Protection service configuration 

After the submission of the user input, the service is run, and the output is calculated. The output of 

the service is a visualisation that illustrates on a map the evolution of the oil spill over time and below 

there are two tables that present some more detailed information to the experts about the oil spill 

(Figure 2-42). 

 

Figure 2-42: Mare Protection service output 
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The next pilot service is the Primary Energy Resource Assessment service, which allows users to 

verify the wave energetic potential in a single location. At first, the user has to select through a map 

the geographical area that the user wants to assess and a specific time frame (Figure 2-43). 

 

Figure 2-43: Primary wave energy assessment service configuration 

The output of the service is a set of information and visualisations. The generated information is about 

the characteristics and the potential of the geographical area at the specific time frame, such as the 

maximum and average values of the wave height and period, the range of the wave power and the 

expected available energy. The visualisations illustrate the wave significant height and power over time 

and a histogram about the wave power (Figure 2-44). 
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Figure 2-44: Primary wave energy assessment service output 

The Fuel Consumption Reduction service for ANEK does not require an initial configuration, but 

user’s information from the ANEK’s datasets. The service conducts an analysis where it compares 

different algorithms for predicting the expected fuel consumption based multiple parameters that are 

known to affect a vessel’s fuel consumption. The output of the service includes information (the mean 

square errors and R2) of the two best scoring algorithms, namely the Linear Regression and the Random 

Forest Regression. Moreover, the service conducts a sensitivity analysis that calculates the change of 

the prediction about the fuel consumption, when two parameters are changed, the draft of a vessel 

and the number of trucks it carries (Figure 2-45). 

 

Figure 2-45: Fuel Consumption Reduction service for ANEK 

Finally, the Fuel Consumption Reduction service for Foinikas is presented in Figure 2-46. Again, 

the concept is similar to the previous service. The service does not require an initial user input and 

analyses information provided by the Foinikas’ datasets. The service output includes both the mean 

square errors and R2 of the Linear Regression and the Random Forest Regression. The sensitivity 

analysis that is conducted calculates again the change of the prediction about the fuel consumption, 

but this time the two parameters that are changed are the slow speed streaming time of the vessel and 

the average engine load indicator. 
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Figure 2-46: Fuel Consumption Reduction service for Foinikas 

2.7 On-demand services and data 

This section of the BigDataOcean platform is about the requests that can be made from the platform 

users, in order to create new, on-demand services, add a new dataset or integrate a new data source 

that is not included currently in the platform. 

At this page the user can browse all the requests that have been created in the platform. The requests 

can be either open or solved. In addition, the user can search for a request using keywords, create a 

new one or view an already created request (Figure 2-47). 

 

Figure 2-47: Service and dataset requests page 
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The creation of a new request is made by providing the required information displayed in the above 

figure. The user may provide a title for the request, a text that describes better what the user wants 

to be added to the platform, some keywords to assist the searching in order for the request to be 

properly found and a pricing scheme for the implementation of the request (Figure 2-48). 

 

 

 

Figure 2-48: New request form 

After the creation of a request or when a user chooses to view a specific request, the above page is 

displayed. The information and the description of the request is presented, the user can up-vote for it 

if he/ she finds it useful and also leave a comment on the discussion section or even make an offer to 

fulfil the request (Figure 2-49). 
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Figure 2-49: Request information and discussion page 

2.8 Upcoming Services 

The plan for the upcoming services and the changes that will be available in the next release of the 

platform is the following: 

- Datasets inclusion and data check-in/ annotation process: Α very important addition for 

the next release of the platform is the inclusion of more datasets from more sources. For this, the 

development team will put substantial effort for significantly enriching the platform with big 

datasets of several TB of data, in order to create a large dataset repository available to the users. 

Furthermore, the data check-in and semantic annotation process will be improved, along with the 

data access management, so as to be able to handle the inclusion of the aforementioned datasets 

in a more automated and efficient way.  

- Updated pilot services: After the inclusion of the first version of the pilot services, additional 

services are going to be implemented, according to the needs of each pilot, the scenarios and the 

respective plan that has been made, aiming to clearly showcase the value from combining and 

analysing multiple big data assets. 

- Performance and services improvement: The focus for the existing services that have been 

described will be on improving the performance, as it is already identified as an important issue. 

The current version of the platform mainly concentrated on providing a rich functionality to the 

end-users for all the different services. Based on what is already implemented, the performance 

improvement will gather the main attention of the development team. At the same time, some 

enrichments will be made to the existing services, for example the ability to create map 

visualisations with multiple layers coming from different datasets, which will be a part of the 

dataset combination concept. Moreover, the dataset combination process itself will be improved, 

both for data querying and data processing. 
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3 BigDataOcean Software Quality Assurance 

 

3.1 Objectives 

In the modern software development one of the increasingly important key measurements is the 

software quality. In any project related to software development, where different people from different 

teams have access to the source code and collaborate in order to successfully implement the project, 

there is the need for an effective way to measure the quality and the progress that is made as the 

project evolves. Software quality assurance is a process that certifies a software application for its 

quality during the whole software application development phase. For this purpose, a software quality 

assurance plan was composed, in order to provide a single point of reference on the software quality 

that will be followed during the course of the project. Within this software quality assurance plan the 

standards, process and procedures that are adopted in the course of the project are defined, as well 

as the monitoring mechanisms for their execution and improvement. 

The software structural quality characteristics have been clearly defined by the Consortium for IT 

Software Quality1 (CISQ), an independent organisation founded by the Software Engineering Institute 

at Carnegie Mellon University. CISQ has defined 5 major desirable quality characteristics of a piece of 

software that need to be achieved: 

• Reliability: An attribute of resiliency and structural solidity. Reliability measures the level of 

risk and the likelihood of potential application failures. It also measures the defects injected 

due to modifications made to the software (its “stability” as termed by ISO).  

• Efficiency: The source code and software architecture attributes are the elements that ensure 

high performance once the application is in run-time mode. Efficiency is especially important 

for applications in high execution speed environments such as algorithmic or transactional 

processing where performance and scalability are paramount.  

• Security: A measure of the likelihood of potential security breaches due to poor coding 

practices and architecture. This quantifies the risk of encountering critical vulnerabilities that 

damage the business. 

• Maintainability: Maintainability includes the notion of adaptability, portability and 

transferability (from one development team to another).  

• Size: The sizing of source code is a software characteristic that obviously impacts 

maintainability. 

3.2 Methodology and toolset 

3.2.1 BigDataOcean development methodology 

In the BigDataOcean project, the implementation of the platform will be delivered in four major releases 

according to the releases plan, as defined also in the workplan defined in the DoA. These four major 

releases can be further grouped into the two conceptual phases of development of the platform.  

The first phase of the development of the platform included the first and the second release of the 

platform, namely the Release 1.00 that was delivered in M14 and the Release 2.00 that is delivered in 

M18. The scope of this first phase was mainly in the development of the core features of the platform 

                                                

1 http://it-cisq.org/ 
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and the realisation of the MVP version of the platform, as defined in deliverable D2.2. As such, the 

focus was on the delivery of the first highly-fidelity version of the platform which included the following 

steps: 

• The composition of the architecture of the platform, as well as the design and implementation 

of the components of the platform, based on the outcomes of the analysis of the collected user 

stories and elicited requirements as documented in deliverable D4.1. 

• The integration of the implemented components towards the compilation of the BigDataOcean 

services that are complementing the backbone infrastructure of the BigDataOcean platform. 

• The formulation of the first high-fidelity version of the integrated BigDataOcean platform. 

The execution of the aforementioned development process followed the integration plan, as 

documented in detail in deliverable D5.3, where the integration strategy containing the step for each 

integration cycle as well as the integration roadmap of the BigDataOcean platform were defined. The 

processes defined within the integration plan and roadmap safeguarded the quality of the produced 

software with clear objectives, roles and responsibilities, as well as with a set of tools and technologies 

that are used. 

The second phase of the development of the platform includes the third and the fourth release of the 

platform, namely the Release 3.00 that will be delivered in M24 and the Release 4.00 will be delivered 

in M30. In this second phase the development process will follow a more agile approach in order to 

provide a flexible development process. More specifically, for each release of the platform the list of 

the features that will be implemented in this release will be selected from the prioritised features 

backlog that has been already collected and maintained since the 5th month of the project within the 

context of the deliverable D4.1. Each release of the platform will contain multiple short iterations where 

each iteration will last approximately three weeks. For each of these iterations, an iteration plan will be 

formulated at the first day of each iteration by selecting highest priority features from the backlog and 

organising the work that will be performed among the partners in the form of tasks for each feature. 

At the end of each iteration the results will be showcased to the projects’ demonstrators in order to 

collect constant feedback and remarks, as well as to perform the necessary updates and refinement in 

the features backlog.  

The purpose of this updated development methodology is to further reduce the overall risk associated 

with software development and maximise the value of the produced software with continuous planning 

and feedback. Additionally, the specific approach will increase the speed, quality and efficiency of the 

development as it focuses on keeping the source code simple, testing on regular basis and delivering 

the produced software artefacts as soon as they are ready. The updated development methodology for 

the second phase of the development process is documented in detail in deliverable D2.3. 

3.2.2 BigDataOcean software quality artefacts 

In the described software development methodology several software quality artefacts are defined 

towards the aim of ensuring the software quality of the produced software.  

The following list includes the artefacts that are considered important: 

• Software design 

• Source code 

• Code analysis 

• Unit tests 
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• Integration tests 

In order to achieve software quality on the produced software it is very crucial that the software design 

is based on the following principles: (a) all architectural and design decisions have to be documented 

following design standard templates and be accessible to all partners of the project, (b) it should be 

ensured that for every interface or API developed the appropriate documentation is generated ideally 

automatically from the code with standard available tools. 

Concerning the source code, the software quality can be safeguarded following several rules during the 

development phase: (a) it should be ensured that all relevant documentation (such as comments in 

code and implementation details) and deliverables are written in English, (b) well-known and well-

established design patterns and principles should be followed for the implementation (such as KISS, 

YAGNI, DRY), (c) it should be assured that the source code is readable and testable and the interface-

based design is followed in order to facilitate the integration of the various components, (d) the usage 

of application lifecycle management (ALM) tools is essential for source control, code reviews and issue 

management, (e) the usage of well-established and state-of-the-art tools and technologies should be 

adapted towards the increase of the software quality. 

Another important software quality artefact for the software quality is the code analysis. Code analysis 

is a must for the early error identification and software verification. The goal of the code analysis is to 

reduce error-prone code source code, as well as to increase the quality and sustainability of the source 

code. Several tools are available in order to provide code analysis where the source code is verified 

against several programming/ coding ruleset for all programming languages and instant analysis is 

performed indicating the violations in the code. 

For all software development projects, the high quality of the produced software is ensured by unit and 

integration tests. Unit tests are performed in the development environment where the various 

components are developed and are performed against all units of the component (methods, functions, 

classes). It is essential that the max code coverage is achieved in order to assure software quality. The 

unit testing can be performed with a variety of the state-of-the-art frameworks or tools depending on 

the programming language. The integration tests are performed in order to verify the correct integration 

of the various components via the exposed interfaces of each component. These tests can be 

documented in the ALM tools and can be used as a reference while performing the integration test. 

Additionally, the integration tests should be automated, where possible, and performed on each release 

of the software project. 

In the context of BigDataOcean project, the software quality artefacts described above are safeguarded 

with the following tools and techniques: 

• The architecture of the platform, as well as the design and specifications of all components 

have been documented in detail in the deliverables of WP4. 

• The documentation of the APIs and interfaces is generated using Swagger2. 

• All interfaces of the components have been implemented as RESTful APIs. 

                                                

2 https://swagger.io/ 
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• The source code versioning and management is performed through Git version control system 

of GitLab3 and the corresponding GitLab private group has been created and can be accessed 

via the following URL: https://gitlab.com/bigdataocean 

• Well-established powerful testing frameworks like TestNG4 and unittest5 are used to ensure 

source code and integration quality. All tests are available in the GitLab. 

• Automated building tools like Maven6 are used for the components of the platform. 

• Continuous integration is performed via GitLab CI server. 

• Issue tracking is performed via GitLab 

• For the code analysis and quality assurance, SonarQube7 is utilised. SonarQube is an open 

source platform capable of monitoring the code quality by performing static code analysis. A 

local installation of SonarQube has been set up and monitored for this purpose. 

3.3 Software Quality Monitoring 

In regard to the source code quality, as described in the previous section SonarQube is used as a quality 

assurance tool that monitors and controls the defined by the consortium metrics. For each programming 

language the appropriate programming/ coding rulesets are provided by SonarQube. 

Concerning the source code quality, the following metrics were selected: 

• Complexity (average for Function, File, Class) < 20 

• Number of violations against coding guidelines (Critical, high, medium…) per component 

o Blocker = 0 

o Critical = 0 

o Major = no threshold, but have to be resolved in time 

o Minor: no threshold 

• Density of duplication = Duplicated lines / Lines * 100 < 20% 

• Density of comment lines = Comment lines / (Lines of code + Comment lines) * 100: no special 

quality metric 

Additionally, in regard to the issue tracking the following metric was selected: 

• The delivered components should have zero number of bugs with severity Blocker or Critical 

when they are provided for integration 

 Finally, in regard to unit tests the following metrics were selected: 

• The success rate for unit test for each component should be 100%. 

• The code coverage from the unit tests for each component should be over 40%. 

The following screenshots illustrate the indicative software quality reports of the components of the 

BigDataOcean platform during the final week of the implementation of the Release v2.00. In these 
reports, the successful quality check is depicted as no violations were found against coding guidelines 

(Blocker or Critical issues) and also the metrics presented (vulnerabilities, code smells, duplications) 
indicate the code quality. 

 

                                                

3 https://about.gitlab.com/ 

4 http://testng.org/ 

5 https://docs.python.org/3/library/unittest.html 

6 https://maven.apache.org/ 

7 https://www.sonarqube.org/ 

https://gitlab.com/bigdataocean
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Figure 3-1: Software Quality Reports (1) 

 

 

Figure 3-2: Software Quality Reports (2) 
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Figure 3-3: Software Quality Reports (3) 
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4 BigDataOcean Testing Evaluation 

 

4.1 Unit testing 

Unit testing is a software testing method by which individual units of source code are tested to 

determine whether they are functioning as expected. As such, unit tests are the right tool in order to 

test all functional modules of a software. Their scope is to guarantee the quality of the particular 

modules developed within a component of the platform. Unit tests are usually small, easy to design 

and execute. That is why usually defects revealed by a unit test are easy to locate and relatively easy 

to repair.  

Unit testing has proven its value in that a significant percentage of defects are identified during its use. 

It allows automation of the testing process, reduces difficulties of discovering errors contained in more 

complex pieces of the application, and test coverage is often enhanced because attention is given to 

each unit. As unit testing reduces the number of bugs releases during deployment, they are considered 

critical for effective development. 

4.1.1 Unit tests 

In the current section the unit tests that were executed for the components of the BigDataOcean 

platform by the responsible partners are documented in tables 4-1 to 4-21. 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC01 

Test Case Name Authentication Mechanism 

Component Name BDO Data Parser 

Test Case Description 

The BDO data parser uses JSON Web Tokens (JWT) as an authentication mechanism. Here, test 

three distinct cases: 

1. No token is provided when invoking any of the parser’s endpoints 

2. An invalid token is provided when invoking any of the parser’s endpoints 

3. A valid token is provided when invoking any of the parser’s endpoints 

Input description 

1. A URL to one of the parser’s endpoints 

2. A URL to one of the parser’s endpoints alongside with a random value as a Bearer token in 

the request’s Authorization header 

3. A URL to one of the parser’s endpoints alongside with a valid value as a Bearer token in the 

request’s Authorization header 

Output description 
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1. A message in the response body indicating that the entity is not authorised to perform 

this request 

2. A message in the response body indicating that the entity provided an invalid token 

3. The desired data in the response body, based on the invoked endpoint’s functionality, 

or an empty response if the endpoint returns no data. 

Status 

All three test cases were successfully tested with the following status and return codes: 

1. Failure, with an HTTP status code 403 

2. Failure, with an HTTP status code 500 

3. Success, with an HHTP status code 200 

Table 4-1: BDO Data Parser Authentication mechanism 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC02 

Test Case Name Canonical Model Variables 

Component Name BDO Data Parser 

Test Case Description 

The BDO data parser contains the mechanism for retrieving records regarding the variables that are 

contained in the Canonical Model. We test three independent cases: 

1. We test if the BDO data parser returns the full list of variables that are described in the BDO 

Canonical model. 

2. We test if the BDO data parser returns a variable record where the name of the variable 

matches a requested one. 

3. We test if the BDO data parser returns a variable record, where the canonical name of the 

variable matches a requested one. 

Input description 

1. The URL to the parser’s endpoint which is responsible for returning the whole list of the 

variables, alongside with a valid JWT. 

2. The URL to the parser’s endpoint which is responsible for retrieving a variable record by its 

name, the name to look for and a valid JWT. 

3. The URL to the parser’s endpoint which is responsible for retrieving a variable record by its 

canonical name, the canonical name to look for and a valid JWT. 

Output description 

1. A list of entries for each and every one of the variables contained in the canonical model. 

Every entry contains information about the original variable’s name, the mapped name to 

canonical model, a short description, a list of tables from the data storage that this variable 

appears in and a list of sources containing this variable. 
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2. Similar to the above, but a single matching entry is returned instead of a list. 

3. Similar to the above. 

Status 

All test cases were successfully tested with the expected results depending on the validity of the 

input data: 

• Success with an HTTP status code 200 

• Failure with an HTTP status code 500. 

Table 4-2: BDO Data Parser Canonical Model Variables 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC03 

Test Case Name Data Upload/ Download 

Component Name BDO Data Parser 

Test Case Description 

Data parser acts as gateway for adding new files to the platform. This can be achieved in two ways. 

Either by uploading a new file or make the parser download a new file from an external source. 

1. We test if the BDO data parser can handle an uploaded file 

2. We test if the BDO data parser can handle downloading data from an external source, via 

the HTTP protocol 

Input description 

1. The data upload endpoint, the file to be uploaded (up to 100MB) in multipart format, the file 

type, the observation type, the source and a valid JWT. 

2. The data download endpoint, the URL of the remote HTTP server, the name of the file to 

download, the type of the file, the observation type, the source and a valid JWT. 

Output description 

1. A successful message than the process has been initiated, or an error if the file exceeds the 

size of 100MB. The rest of the process will be handled asynchronously in the background. 

2. A successful message than the process has been initiated. The rest of the process will be 

handled asynchronously in the background. 

Status 

All test cases were successfully tested with the expected results depending on the validity of the 

input data: 

1. Success with an HTTP status code 200, or failure with an HTTP status code 500. 

2. Success with an HTTP status code 200. 

Table 4-3: BDO Data Parser Data Upload Download 
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BigDataOcean Unit Test 

Test Case Reference ID #TC04 

Test Case Name File Lookup 

Component Name BDO Data Parser 

Test Case Description 

BDO data parser provides a lookup mechanism for the files that have been uploaded to the platform. 

1. We test if the BDO data parser returns the full list of the files that are currently stored. 

2. We test if the BDO data parser returns a single file record which matches a given id. 

3. We test if the BDO data parser returns a list of files that have not been associated with any 

metadata yet. 

4. We test if the BDO data parser returns a list of files that are ready to be parsed, meaning 

that they have been associated with metadata. 

5. We test if the BDO data parser returns a list of files to be parsed which matches a given 

observation type. 

Input description 

1. The endpoint for fetching the whole list of files and a valid JWT. 

2. The endpoint for fetching a file by its id, the id to look for and a valid JWT. 

3. The endpoint for fetching all files with no metadata and a valid JWT. 

4. The endpoint for fetching a list of all the files ready to be parsed and a valid JWT. 

5. The endpoint for fetching the list of files ready to be parsed based on an observation type, 

the observation type and a valid JWT. 

Output description 

1. A JSON array with the file records. 

2. A JSON object with the file requested, or nothing if the given file id is invalid. 

3. A JSON array of the files with no metadata, or an empty array if such files do not exist. 

4. A JSON array of all the parse-ready files, or an empty array if no such files exist. 

5. A JSON array of all the parse-ready file matching a specific observation type, of nothing if 

the observation type is invalid. 

Status 

All test cases were successfully tested with the expected results depending on the validity of the 

input data: 

1. Success with an HTTP status code 200 or failure with HTTP status 500. 

2. Success with an HTTP status code 200, or Failure with either HTTP status 404 or 500. 

3. Success with an HTTP status code 200 or failure with HTTP status 500. 

4. Success with an HTTP status code 200 or failure with HTTP status 500. 

5. Success with an HTTP status code 200 or failure with HTTP status 404 or 500. 

Table 4-4: BDO Data Parser File Lookup 
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BigDataOcean Unit Test 

Test Case Reference ID #TC05 

Test Case Name Update File Metadata ID 

Component Name BDO Data Parser 

Test Case Description 

We test the update process of a file’s metadata repository ID 

Input description 

The endpoint of updating a file’s metadata id, the id of the file to be updated, the metadata repository 

id and a valid JWT 

Output description 

A success or a failure message. 

Status 

The test case was successfully tested with the expected results depending on the validity of the input 

data: 

• Success with an HTTP status code 200 

• Failure with either HTTP status 404 or 500. 

Table 4-5: BDO Data Parser Update Metadata ID 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC06 

Test Case Name Parse File 

Component Name BDO Data Parser 

Test Case Description 

We test if the BDO data parser can parse a file in a supported format (CSV, XLSX, NetCDF) 

Input description 

The endpoint for parsing a file, the id of the file to be parsed and a valid JWT 

Output description 

A successful message than the process has been initiated. The rest of the process will be handled 

asynchronously in the background. 

Status 

The test case was successfully tested with returned status Success with HTTP status code 200. 

Table 4-6: BDO Data Parser Parse File 
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BigDataOcean Unit Test 

Test Case Reference ID #TC07 

Test Case Name Login 

Component Name BDO Data Parser 

Test Case Description 

We test the login mechanism of the BDO data parser into 3 ways: 

1. We provide an incorrect username and password. 

2. We provide a correct username and an incorrect password. 

3. We provide an incorrect username and a correct password. 

4. We provide a correct username and password. 

Input description 

The login endpoint, a username and a password 

Output description 

1. An empty response 

2. An empty response 

3. An empty response 

4. A valid JWT which can be found in the response header. 

Status 

All test cases were successfully tested with the expected returned status and return codes depending 

on the validity of the input data: 

• Success with HTTP status code 200  

• Failure with HTTP status code 401. 

Table 4-7: BDO Data Parser Login 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC08 

Test Case Name Metadata Extraction 

Component Name BigDataOcean Metadata Repository Tool 

Test Case Description 

The BigDataOcean Metadata Repository Tool extracts the metadata from a specific URI source given 

by the user. 

Input description 

URI given by the user 
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Output description 

The list the metadata of the URI described in JSON format. 

Status 

Executed successfully. 

Table 4-8: Metadata Repository Tool Metadata Extraction 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC09 

Test Case Name Metadata Update 

Component Name BigDataOcean Metadata Repository Tool 

Test Case Description 

The BigDataOcean Metadata Repository Tool updates the data from the vocabularies, terms, 

languages, pilots and agents. 

Input description 

The data indexed in the tool’s local repository 

Output description 

Logs with all updated results that were extracted from the new versions of the vocabularies. 

Status 

Executed successfully. 

Table 4-9: Metadata Repository Tool Metadata Update 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC10 

Test Case Name Metadata Listing 

Component Name BigDataOcean Harmonization Tool 

Test Case Description 

The BigDataOcean Harmonization Tool offers an API for listing all datasets metadata. Here we test 

that the system returns all datasets. 
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Input description 

Data that is indexed in Fuseki endpoint. 

Output description 

The list of datasets metadata described in JSON format. 

Status 

Executed successfully. 

Table 4-10: Harmonisation Tool Metadata Listing 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC11 

Test Case Name Search new Metadata 

Component Name BigDataOcean Harmonization Tool 

Test Case Description 

The BigDataOcean Harmonization Tool offers an API for searching for metadata about a particular 

dataset. 

Input description 

The dataset’s identifier in the Harmonization tool. 

Output description 

The list of datasets metadata described in JSON format. 

Status 

Executed successfully. 

Table 4-11: Harmonisation Tool Search new Metadata 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC12 

Test Case Name Search data by Subject, Keyword or Location  

Component Name BigDataOcean Harmonization Tool 

Test Case Description 



BigDataOcean 
BigDataOcean Platform Release 2.00  

  D5.4 

  
 

 

 

53 
 

  

The BigDataOcean Harmonization Tool offers an API for searching for datasets with the following 

filters: 

1. By subjects 

2. By keywords 

3. By their geographic location. 

Input description 

According the selected filter the following input is provided: 

1. A list of Linked Data subjects. 

2. A list of Linked Data keywords. 

3. A list of Linked Data geographic location(s). 

Output description 

Depending on the request the following output is provided: 

1. The list of datasets that contains the subject(s) in JSON format 

2. The list of datasets that contains the keyword(s) in JSON format 

3. The list of datasets that contains the geographic location(s) in JSON format 

Status 

Executed successfully. 

Table 4-12: Harmonisation Tool Search data by Subject, Keyword or Location 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC13 

Test Case Name Search Data by Geographic Coverage, Vertical 

Coverage or time Coverage 

Component Name BigDataOcean Harmonization Tool 

Test Case Description 

The BigDataOcean Harmonization Tool offers an API for searching for datasets:  

1. that are located within a geographic coverage 

2. by the vertical coverage 

3. by the time coverage 

Input description 

Depending on the selected endpoint the corresponding input is needed: 

1. North, South, West, East coordinates. 
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2. From and To parameters of the vertical coverage. 

3. Begin of the time coverage (mandatory) and End of the time coverage (optional). 

Output description 

Depending on the request the following output is provided: 

1. The list of datasets that contains are within the geographic coverage described in JSON 

format 

2. The list of datasets that are within the described vertical coverage in JSON format 

3. The list of datasets that are in the range of the time coverage in JSON format 

Status 

Executed successfully. 

Table 4-13: Harmonisation Tool Search Data by Geographic Coverage, Vertical Coverage 

or time Coverage 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC14 

Test Case Name List variables of a dataset 

Component Name BigDataOcean Harmonization Tool 

Test Case Description 

The BigDataOcean Harmonization Tool offers an API for listing the variables of a particular dataset. 

Input description 

The dataset’s identifier in the Harmonization tool. 

Output description 

The list of the dataset’s variables in JSON format 

Status 

Executed successfully. 

Table 4-14: Harmonisation Tool List variables of a dataset 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC15 

Test Case Name Search data by variables 
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Component Name BigDataOcean Harmonization Tool 

Test Case Description 

The BigDataOcean Harmonization Tool offers an API for listing the datasets that contain the variables 

listed. 

Input description 

The list of variables. 

Output description 

The list of the datasets with respective variables in JSON format 

Status 

Executed successfully. 

Table 4-15: Harmonisation Tool Search data by variables 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC16 

Test Case Name Query Creation 

Component Name Query Designer 

Test Case Description 

We test if the Query Designer generates the proper SQL query according to the user selection. The 

user through the interface creates a query by choosing datasets, variables, adding filters, ordering 

and more. The user actions generate a JSON object which describes the query that must be created. 

The unit must receive the JSON object and generate the proper SQL query. 

Input description 

The JSON document that is the high-level description of the query to be created.  

Output description 

A string with the respective SQL query. 

Status 

Executed the scenario successfully with expected result the SQL query. 

Table 4-16: Query Designer Query Creation 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC17 
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Test Case Name Query Execution 

Component Name Query Designer 

Test Case Description 

We test if the Query Designer successfully executes the specified query and then returns the result 

data. The unit gets an HTTP POST request for executing a query and the output is a JSON response 

with the data from the database. Two distinct cases are identified depending on how the query is 

provided, through a POST parameter or through an ID in the URL. 

Input description 

1. An HTTP POST request object that has as request parameter a JSON representation of the query 

that will be executed. 

2. An HTTP POST request object that includes in the URL the id of the query to be executed. 

Output description 

A JSON response, which includes in its body the data that were returned from the execution of the 

query, along with some additional information about them, such as the queried variables and the 

units of measurement. 

Status 

Executed both scenarios successfully and the corresponding messages and return codes were 

received: 

1. Success, with an HTTP status code 200 and a JSON object with the expected data. 

2. Failure, with an HTTP status code 500. 

Table 4-17: Query Designer Query Execution 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC18 

Test Case Name Visualisation Creation 

Component Name Visualiser 

Test Case Description 

We test if the Visualiser successfully creates a requested visualisation. The unit receives an HTTP 

request that specifies the visualisation type to be created and the required parameters for its 

configuration and then produces the proper visualisation that is returned as an HTML page.  

Input description 

An HTTP request object that the visualisation type to be created is defined in its URL. The different 

parameters that are required for the configuration of each visualisation type are passed through 

proper GET parameters that can be obtained by the unit. The data of the visualisation can be either 
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gathered if a query ID is specified in the URL, or in the case of a visualisation in a service, if a 

Notebook ID and a Spark DataFrame name is defined. 

Output description 

The output is an HTML page that contains the created visualisation and can be served to other 

components. Depending on the requested visualisation type a different page is generated 

respectively. 

Status 

Executed different scenarios of the available visualisations successfully and the corresponding pages 

and return codes were received: 

1. Success, with an HTTP status code 200 and the expected visualisation. 

2. Failure, with an HTTP status code 500. 

Table 4-18: Visualiser Visualisation Creation 

BigDataOcean Unit Test 

Test Case Reference ID #TC19 

Test Case Name Dashboard Creation 

Component Name Dashboard Builder 

Test Case Description 

We test if the unit that is responsible for the creation of custom dashboards properly accepts the 

required input and then creates and saves the dashboard. 

Input description 

The input of the test is an HTTP POST request object, which includes in its POST parameters the 

data that are required for the creation of a dashboard, namely its title, its privacy policy (private or 

public), the user that creates it and the different visualisation components (widgets) that are included 

in it. The request URL may also contain a dashboard ID in the case that an existing dashboard is 

edited. 

Output description 

The output is a Dashboard Object that can be used later to re-produce the dashboard and an HTML 

page that displays the generated dashboard with the defined visualisation components and widgets 

as configured by the input, having the right layout and size. 

Status 

Executed different scenarios about the dashboard having different types of visualisations, with 

different layouts and including widgets with text or images and the corresponding outputs were 

received: 

1. Success, with expected Dashboard Object and page. 

2. Failure, with an empty object. 

Table 4-19: Dashboard Builder Dashboard Creation 
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BigDataOcean Unit Test 

Test Case Reference ID #TC20 

Test Case Name Service Creation 

Component Name Service Builder 

Test Case Description 

We test if the Service Builder is able to create and save a new service, using the selected queries, 

the exposed arguments, the code, the service interface and other information that will be received 

from the user through the graphical user interface. The unit receives a POST request, which includes 

all the necessary parameters for the creation of a new service, creates a Service Object and 

eventually returns it. 

Input description 

The input of the test is an HTTP POST request object, including in its POST parameters the 

information that are required for the creation of a service, such as its title, its privacy policy (private 

or public), its description, its price as well as the selected queries, the arguments exposed to the 

user, the code and the output of the service (HTML, CSS and JavaScript). 

Output description 

The output of the unit is a Service Object to be used later for the Service Execution. 

Status 

Executed different scenarios about the service creation successfully and the corresponding outputs 

were received: 

1. Success, with the expected Service Object. 

2. Failure, with an empty object 

Table 4-20: Service Builder Service Creation 

 

BigDataOcean Unit Test 

Test Case Reference ID #TC21 

Test Case Name Service Execution 

Component Name Service Builder 

Test Case Description 

We test if the unit responsible for the execution of an existing Service, receives the necessary 

parameters and successfully produces its output.   

Input description 

The input of the test is an HTTP GET request object, including in its GET parameters the data that 

are required for the execution of the service and in its URL the service ID that is to be executed. 



BigDataOcean 
BigDataOcean Platform Release 2.00  

  D5.4 

  
 

 

 

59 
 

  

Output description 

The output is an HTML page that displays the output of the executed service. 

Status 

Executed different scenarios in the Service Builder to test the results from execution unit and 

return codes and pages were received: 

1. Success, with an HHTP status code 200 and the expected result page. 

2. Failure, with an HTTP status code 500. 

Table 4-21: Service Builder Service Execution 

4.2 Integration testing 

Integration testing is the phase in software testing in which individual software modules are combined 

and tested as a group. Practically, integration testing is the extension of unit testing. The purpose of 

integration testing is to test the interface between two or more components that have already been 

successfully tested in a unit level. A component, in this sense, refers to an integrated aggregation of 

more than one unit. Components are usually composed by many units, and they are aggregated into 

even larger parts of the software. Integration testing is the process of testing the combinations of 

components.  

Integration testing is used to identify the problems that occur when components are combined. By 

performing unit testing before integration testing is performed, any errors discovered when combining 

components are likely related to the interface between them. This method reduces the number of 

possibilities to a far simpler level of analysis. 

4.2.1 Integration points 

The architecture of the BigDataOcean platform is composed by a series of components that are 

integrated towards the realisation of the platform. In deliverable D5.3, the list of integration points of 

the BigDataOcean platform was compiled, based on the analysis of the functionalities or services, 

usually through interfaces, that are provided from each component and the requirement or usage of 

these functionalities or services by another component. The list of identified integration points is 

presented in the following table for coherency reasons. 

BigDataOcean Platform Integration Points 

# Integration Point Involved components 

1 Upload a new dataset BDO Data Parser, Big Data Framework & 

Storage 

2  Retrieve variables from Canonical 

Model 

BDO Data Parser, Big Data Framework & 

Storage 

3 Retrieve the file record list BDO Data Parser, Big Data Framework & 

Storage 

4 Parse Stored File BDO Data Parser, Big Data Framework & 

Storage 
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5 Show list of datasets without 

metadataID 

BDO Data Parser, BigDataOcean 

Harmonization Tool, Big Data Framework & 

Storage 

6 Update the metadataID of a dataset BDO Data Parser, BigDataOcean 

Harmonization Tool, Big Data Framework & 

Storage 

7 Create and execute query Query Designer, Big Data Framework & 

Storage 

8 Create a visualisation Visualiser, Query Designer, Big Data 

Framework & Storage 

9 Create a dashboard Dashboard Builder, Query Designer, 

Visualiser, Big Data Framework & Storage 

10 Create a service Service Builder, Query Designer, Visualiser 

11 Execute a service Service Builder, Visualiser, Big Data 

Framework & Storage 

Table 4-22: BigDataOcean Platform Integration Points 

4.2.2 Integration Tests 

In the current section the integration tests that were executed within the context of the BigDataOcean, 

based on the integration points identified in the previous section, are documented in tables 4-23 to 4-

33. 

BigDataOcean Integration Test 

Test Case Reference ID #IT1 

Test Case Name Upload new dataset 

Components involved BDO Data Parser, Big Data Framework & Storage 

Test Case Description 

BDO platform supports the functionality of uploading new files. The entry point of the process is the 

BDO Data Parser which undertakes the task of handling locally the file. On successful upload, the 

parser stores the file into the HDFS, which is a component of the Big Data Framework and then an 

entry for the new file is created into one of the Storage’s tables, which acts as a dictionary for all the 

uploaded files. 

Input description 

Invoke the file upload endpoint of the BDO data parser with the necessary file contained in the body 

of the request, in multipart form. Additionally, the data type of the file (CSV, XLSX and NetCDF), the 

type of observation (forecast, timeseries, etc) and the source (Copernicus, HCMR, etc) must be 

specified. 

Output description 
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 If the file to be uploaded is more than 100MB, an exception will be raised. Otherwise, a success 

message will be sent back to the user and the rest of the process will be executed in the background 

as an asynchronous request. In the end, the raw file will be available in the HDFS and a new entry 

in the file dictionary is created. 

Status 

Executed both scenarios (Success or Failure) and verified the expected behaviour. 

Table 4-23: Upload new dataset 

 

BigDataOcean Integration Test 

Test Case Reference ID #IT02 

Test Case Name Retrieve variables from Canonical Model  

Components involved BDO Data Parser, Big Data Framework & Storage 

Test Case Description 

The BDO Data Parser offers the mechanism for querying and retrieving the variable records 

associated with the BDO Canonical Model that are stored within the Big Data Framework & Storage. 

More particularly, the mechanism of BDO Data Parser supports either retrieving the complete list of 

variable records contained in the BDO Canonical model or a specific variable record based on the 

variable name or the canonical name included in the request.  

Input description 

Invoke the BDO Data Parser endpoints responsible for the retrieval of the variable records associated 

with the BDO Canonical Model. Depending on the invoked endpoint, the variable record(s) are 

retrieved from the Big Data Framework & Storage and returned to the requestor. The relevant 

endpoints are the following: 

1. Retrieve all available variable records associated with BDO Canonical Model 

2. Retrieve a specific variable record of the BDO Canonical Model providing as input the variable 

name 

3. Retrieve a specific variable record of the BDO Canonical Model providing as input the 

canonical name 

For all requests a valid JWT is required. 

Output description 

1. The whole list of the variable records contained in the canonical model. 

2. A single matching variable record. 

3. A single matching variable record. 

Each variable record contains the information about the original variable’s name, the mapped name 

to canonical model, a short description, a list of tables from the data storage that this variable 

appears in and a list of sources containing this variable. 
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Status 

All test cases were successfully executed and the returned results were verified accordingly. 

Table 4-24: Test Case Name Retrieve variables from Canonical Model 

 

BigDataOcean Integration Test 

Test Case Reference ID #IT03 

Test Case Name Retrieve the file record list 

Components involved BDO Data Parser, Big Data Framework & Storage 

Test Case Description 

The BDO Data Parser offers the mechanism for retrieving the record list of the files that are currently 

available in the Big Data Framework and Storage. The mechanism is offering a variety of filtering 

options based on the file attributes or processing status.  

The following list includes all the supported requests: 

1. Retrieve the full list of records for all files that are currently available. 

2. Retrieve a specific file record based on the requested file id. 

3. Retrieve the list of records for the files that do not have any associated metadata. 

4. Retrieve the list of records for the files that have associated metadata and are ready to be 

parsed. 

5. Retrieve the list of records for the files that have associated metadata and are ready to be 

parsed based on an observation type. 

Input description 

Invoke all the endpoints of the BDO Data Parser responsible for the retrieval of the file records that 

are currently available in the Big Data Framework and Storage. The following list includes all the 

executed scenarios: 

1. The endpoint for fetching the whole list of files and a valid JWT. 

2. The endpoint for fetching a file by its id, the id to look for and a valid JWT. 

3. The endpoint for fetching all files with no metadata and a valid JWT. 

4. The endpoint for fetching a list of all the files ready to be parsed and a valid JWT. 

5. The endpoint for fetching the list of files ready to be parsed based on an observation type, 

the observation type and a valid JWT. 

Output description 

1. A JSON array with the file records. 

2. A JSON object with the file requested, or nothing if the given file id is invalid. 

3. A JSON array of the files with no metadata, or an empty array if such files do not exist. 

4. A JSON array of all the parse-ready files, or an empty array if no such files exist. 

5. A JSON array of all the parse-ready file matching a specific observation type, of nothing if 

the observation type is invalid. 
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Status 

All test cases were successfully tested with the expected results depending on the validity of the 

input data: 

6. Success with an HTTP status code 200 or failure with HTTP status 500. 

7. Success with an HTTP status code 200, or Failure with either HTTP status 404 or 500. 

8. Success with an HTTP status code 200 or failure with HTTP status 500. 

9. Success with an HTTP status code 200 or failure with HTTP status 500. 

10. Success with an HTTP status code 200 or failure with HTTP status 404 or 500. 

Table 4-25: Retrieve the file record list 

 

BigDataOcean Integration Test 

Test Case Reference ID #IT04 

Test Case Name Parse Stored File 

Components involved BDO Data Parser, Big Data Framework & Storage 

Test Case Description 

The BDO Data Parser is parsing the previously uploaded file into HDFS and stores the results into 

the PostgreSQL. BDO Data Parser current supports parsing of files in CSV, XLSX and NetCDF 

Input description 

The endpoint responsible for handling the parsing requests is invoked with the id of the file to be 

parsed and a valid JWT 

Output description 

A successful message than the process has been initiated. The rest of the process will be handled 

asynchronously in the background. 

Status 

The test case was successfully tested with returned status Success with HTTP status code 200. 

Table 4-26: Parse Stored File 

 

BigDataOcean Integration Test 

Test Case Reference ID #IT05 

Test Case Name Show list of datasets without metadataID 

Components involved BDO Data Parser, BigDataOcean Harmonization 

Tool, Big Data Framework & Storage 

Test Case Description 
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BigDataOcean Harmonization Tool offers a list of datasets that have no associated metadata ID yet. 

To achieve this, it invokes the mechanism of BDO Data Parser for retrieving the record list of the 

datasets that are currently available in the Big Data Framework and Storage applying the filter for 

the files that do not have any associated metadata. The list of the datasets is retrieved and provided 

to Harmonisation Tool.  

Input description 

Invoke the endpoint of the BDO data parser with the necessary JWT Authorization. 

Output description 

JSON Array with the list of dataset files that have not been linked with metadata ID. 

Status 

Executed both scenarios (Success or Failure) and verified the expected behaviour. 

Table 4-27: Show list of datasets without metadataID 

 

BigDataOcean Integration Test 

Test Case Reference ID #IT06 

Test Case Name Update the metadataID of a dataset 

Components involved BDO Data Parser, BigDataOcean Harmonization 

Tool, Big Data Framework & Storage 

Test Case Description 

BigDataOcean Harmonization Tool updates the metadataID when the metadata of a specific dataset 

has been added correctly. To achieve this, the endpoint provided by the BDO Data Parser for updating 

the metadata id of a dataset is invoked. 

Input description 

Invoke the endpoint of the BDO data parser with the necessary JWT Authorization sending the fileID 

and the metadata repository ID. 

Output description 

Return a success if the file whose ID matches the parameter and sets its metadata repository ID to 

the value given. 

Status 

Executed both scenarios (Success or Failure) and verified the expected behaviour. 

Table 4-28: Update the metadataID of a dataset 



BigDataOcean 
BigDataOcean Platform Release 2.00  

  D5.4 

  
 

 

 

65 
 

  

 

BigDataOcean Integration Test 

Test Case Reference ID #IT07 

Test Case Name Create and execute query 

Components involved Query Designer, Big Data Framework & Storage 

Test Case Description 

The data exploration activities in the BigDataOcean platform includes creating and executing queries 

and then displaying the result data. To do so, the user can go through the Query Designer 

environment where the user selects datasets, variables, filters to be applied, ordering type and more. 

During this process, a JSON description of the query to be executed is created and when the 

execution is triggered, an HTTP POST request is made to the platform. The proper SQL query is then 

created and executed on the Big Data Storage. The test verifies that the proper query is generated 

and executed according to the user selection and then the results are displayed as it should be. 

Input description 

Invoke a query execution request to the BDO platform that is created through the Query Designer 

environment. The request is an HTTP POST request, which includes in its parameters a serialised 

JSON object that contains the query representation. 

Output description 

• If the query is successfully executed, the result data are returned in a JSON format along with 

a response code 200. The data are then parsed and displayed to the user in a tabular format.  

• Otherwise, a response code 500 is returned without data. Then, an error message is displayed. 

Status 

Executed both scenarios (Success or Failure) and verified the expected behaviour. 

Table 4-29: Create and execute query 

 

BigDataOcean Integration Test 

Test Case Reference ID #IT08 

Test Case Name Create a visualisation 

Components involved Visualiser, Query Designer, Big Data Framework 

& Storage 

Test Case Description 

The Query Designer environment of the platform gives the option to the end user, apart from 

exploring the raw data that are obtained from a query execution, also creating visualisations using 

these data. The user can choose from a set of available visualisation types that include both regular 

charts and map visualisations and then provide the required configuration, in order to create a 
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visualisation request. Then, the request is sent to the platform, where the required data are obtained, 

processed and the final visualisation is sent to the interface through an iframe. The test verifies that 

the visualisation request is created well and then the respective visualisation is served. 

Input description 

Invoke a visualisation request to the BDO platform that is created through the Query Designer 

environment. The request is an HTTP GET request which includes in its URL the visualisation type 

that must be created and in its parameters the configuration provided by the user, in the form of 

key-value pairs. 

Output description 

• If the visualisation is successfully created, a response code 200 is returned along with an HTML 

page that contains the requested visualisation that can be displayed through an iframe.  

• In the case of a failure, a response code 500 is returned. 

Status 

Executed both scenarios (Success or Failure) with all the different visualisation types of the 

platform and verified the expected behaviour. 

Table 4-30: Create a visualisation 

 

BigDataOcean Integration Test 

Test Case Reference ID #IT09 

Test Case Name Create a dashboard 

Components involved Dashboard Builder, Query Designer, Visualiser, 

Big Data Framework & Storage 

Test Case Description 

The BDO platform provides the functionality of creating custom dashboards, which include multiple 

widgets that display visualisations, text, images and more. The user can choose the type of the 

widget to add, select query to use from the Query Designer, configure and preview it (using the 

Visualiser), add it to the dashboard and also change the size and the position of each widget. Then, 

the created dashboard can be saved and be displayed later. The test verifies that the dashboard is 

properly created and saved based on the user selection. 

Input description 

Invoke a request for creating and saving a newly formed dashboard that is created through the 

Dashboard Builder interface. The request is an HTTP POST request which includes in its parameters 

the different visualisation components and the respective configuration from the user, along with the 

size and layout information. 

Output description 
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• If the dashboard is successfully created, a response code 200 is returned along with the ID of 

the new dashboard object.  

• Otherwise, a response code 500 is returned. 

Status 

Executed both scenarios (Success or Failure) and verified the expected behaviour. 

Table 4-31: Create a dashboard 

 

BigDataOcean Integration Test 

Test Case Reference ID #IT10 

Test Case Name Create a service 

Components involved Service Builder, Query Designer, Visualiser 

Test Case Description 

The BDO platform provides an environment for interactively building new services on top of the 

platform. The service creation includes different steps, like selecting queries provided by the Query 

Designer, arguments to be exposed to the end-user, providing the service code and also the service 

interface and visualisations generated by the Visualiser. The user makes his selections and provides 

his inputs and then a new service object has to be created. The purpose of the test is to examine if 

the user input is properly transformed into a new service in the platform. 

Input description 

The input of the test is a request that is generated from the user actions in the interface and it is 

sent to the platform. It is an HTTP POST request and in its body all the information already described 

about the service is contained, along with information like the title, the privacy policy, a description 

and price in the form of POST parameters. 

Output description 

• If the service is successfully created, a response code 200 is returned along with the ID of the 

new service object.  

• Otherwise, a response code 500 is returned. 

Status 

Executed both scenarios (Success or Failure) and verified the expected behaviour. 

Table 4-32: Create a service 

 

BigDataOcean Integration Test 

Test Case Reference ID #IT11 

Test Case Name Execute a service 
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Components involved Service Builder, Visualiser, Big Data Framework 

& Storage 

Test Case Description 

A set of pilot services are part of the BDO platform and the user have the ability to configure and 

execute them. The configuration is made through each service interface and when the parameters 

are submitted, a respective request is made to the platform for the service execution, which uses 

the Big Data Framework & Storage to retrieve data and run the code and the Visualiser to produce 

visualisations from the service results. Then, the output of the service is presented to the user. This 

test verifies the proper execution of the BDO services. 

Input description 

The input of the test is a request that is generated from the user selections made though the service 

interface. It is an HTTP GET request, which includes, in its URL, the service ID that will be executed 

and, in its parameters, the values that the user provided for the service arguments. 

Output description 

• If the service is successfully executed, a response code 200 is returned along with the output 

page of the service that includes visualisations and other information.  

• If the service ID does not exist a response code 404 is returned. 

• Otherwise, a response code 500 is returned. 

Status 

Executed all scenarios (Success or Failure) for the different services and verified the expected 

behaviour. 

Table 4-33: Execute a service 
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5 BigDataOcean Platform Deployment 

The current section documents the instructions required for the successful deployment of the various 

components of the BigDataOcean platform. More specifically, in the current section the pre-requisites 

and required building tools for the deployment of each component are documented. Additionally, the 

deployment scripts or required commands for their successful execution are documented.  

It should be noted that the current section does not contain the documentation for the installation of 

the BigDataOcean platform’s backbone infrastructure, that includes Apache Spark and Hadoop HDFS, 

as this is out of scope of the current deliverable. 

The following tables document the deployment instructions for each component of the BigDataOcean 

platform. 

BDO Data Parser 

Prerequisites MAVEN, Docker, Docker Compose, BDO Big Data Storage 

Building tools MAVEN to build the application, Docker to build the Docker image 

Endpoint URL(s) http://(serverIP):8085 

Deployment scripts or commands 

For Linux:  

mvn clean install package 

nohup docker-compose up 

For Windows:  

mvn clean install package 

docker-compose up 

Table 5-1: BDO Data Parser deployment instructions 

 

BDO Big Data Storage  

Prerequisites Docker, Docker Compose 

Building tools Building is automated and handled internally within Docker image 

Endpoint URL(s) http://(serverIP):9352  

http://(serverIP):5432 

Deployment scripts or commands 

For Linux: nohup docker-compose up 

For Windows: docker-compose up 

Table 5-2: BDO Big Data Storage deployment instructions 

http://(serverip):9352/
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BDO Main Platform  

Prerequisites Python 2.7, Django 1.11, Apache Zeppelin 0.7.3, Apache Livy 0.5 

Building tools Building is made using Python and Django tools 

Endpoint URL(s) http://(serverIP):8000 

Deployment scripts or commands 

pip install -r requirements.txt 

 

Configure the platform settings at settings_management/production.py (DATABASES, 

ZEPPELIN_URL, ZEPPELIN_DB, LIVY_URL, SERVICE_BUILDER_BASE_NOTE, 

BASE_NOTE_ARG_PARAGRAPH) 

 

python manage.py migrate 

Table 5-3: BDO Main Platform deployment instructions 

 

BDO Metadata Repository Tool  

Prerequisites Docker, Docker Compose 

Building tools Building is automated and handled internally within Docker image 

Endpoint URL(s) http://(serverIP):3333 

Deployment scripts or commands 

For Linux: nohup docker-compose up 

Afterwards run the following script to initialise the database: ./initLOV 

For Windows: docker-compose up 

Table 5-4: BDO Metadata Repository Tool deployment instructions 

 

BDO Harmonisation Tool 

Prerequisites Docker, Docker Compose 

Building tools Building is automated and handled internally within Docker image 

Endpoint URL(s) http://(serverIP):5000 

Deployment scripts or commands 

For Linux: nohup docker-compose up 

For Windows: docker-compose up 

Table 5-5: BDO Harmonisation Tool deployment instructions 

http://(serverip):9352/
http://(serverip):9352/
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6 Conclusions 

The scope of D5.4 was to document the efforts carried out within the context of tasks of WP5, towards 

the aim of delivering the partially functional high-fidelity version of the integrated BigDataOcean 

platform (Release 2.00). The second version of the integrated platform was based on the outcome of 

the deliverable D5.3, where the first low-fidelity mock-up version of the integrated BigDataOcean 

platform (Release 1.00) was delivered. This version incorporates a series of necessary updates and 

refinements originating from the early assessment of the end users and provides all the core features 

of the platform and the initial user interface to the stakeholders of the platform. 

In the second version of the integrated BigDataOcean platform, the list of offered services is composed 

by the Landing Page – Login, the Query Designer, the Dashboard Builder, the Advanced Service Builder, 

the Published Services and the On-demand Services. The Landing Page – Login offers the users the 

options to navigate either to the BDO Services Marketplace where all the available services and 

dashboards of the platform can be explored, or to navigate into the platform’s analytics toolbox where 

data can be explored and services and dashboards can be created. The enhanced Query Designer is 

providing the powerful graphical tool that facilitates the custom query execution with rich expressive 

capabilities and without the use of any SQL. The enhanced Dashboard Builder is enabling the creation 

of dynamically customisable dashboards containing multiple widgets with visualisations, images, tables 

and text. The Advanced Service Builder is enabling the creation of new services on top of the platform 

following an intuitive and user-friendly service building process with advanced capabilities. The 

Published Services is offering access to the BDO Services Marketplace where all published services and 

dashboards of the platform, as well as the first version of the pilot services of the project, can be 

explored. Finally, the On-demand services is enabling the on-demand requests for services, new dataset 

or new data source integration by the users.  

In order to safeguard the software quality during the whole platform implementation phase, a software 

quality assurance plan was defined with solid objectives. The software quality assurance is depicted in 

the development methodology followed in the first two releases, namely the Release 1.00 and Release 

2.00, as well as in the updated methodology that will be followed for the upcoming releases. The main 

purpose of both methodologies is to maximise the quality and the added value of the produced software 

and to minimise the risks associated with software development. Additionally, the set of software quality 

artefacts that are ensuring the software quality were defined, as well as the set of tools and techniques 

that are employed for this purpose. Furthermore, the metrics that were defined by the consortium in 

order to monitor and control the aforementioned software quality in terms of source code were 

documented. 

The current document also presents the results of the unit and integration tests that were conducted 

in order to safeguard the smooth operation of the platform. Their scope is to guarantee the quality of 

the produced software, as well as to identify and resolve all issues that might disrupt the functionalities 

of the platform. Both the unit tests for the individual components, as well as the integration tests that 

ensure that accurate integration of the various components, were successfully executed. Finally, the 

deployment instructions for the various components of the BigDataOcean platform are documented. 

Deliverable D5.4 is the accompanying report that presents the updated documentation for the services 

the BigDataOcean platform, the quality assurance plan containing the defined standards and processes 

that are continuously monitored and improved, as well as the results of the testing evaluation that was 
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performed. It should be noted that the delivery of the integrated BigDataOcean platform is a living 

process that will last until M30, when the BigDataOcean Platform Final Release will be delivered 

(corresponding to D5.6). The second version of the platform delivers the partially functional high-fidelity 

version of the platform and the forthcoming versions of the platform will contain several improvements 

and extensions in the functionalities and services offered by the platform. 


