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Abstract: 

Validation report of the final system shows the test of the integration and the behavior of the 
whole ecosystem. This document comprises the description of the different components and 
their integration and the test that validates the proper functioning of the mechanisms serving 
for the integration of these different components. 
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1 Introduction 

SEACW ecosystem is a dynamic environment, internationally accessible through the Internet, 
open and extensible, that intends to be an intergenerational meeting point, which promotes 
digital inclusion with active and collaborative users. This ecosystem catalyzes synergies among 
creators and consumers of contents and tools (training, applications and general information), 
in the sphere of Active and Healthy Ageing through information technologies. 

SEACW ecosystem is composed of different resources, which interact with each other to lever-
age new synergies and provide a useful and accessible experience for users. Special care 
should be taken on how these different resources and components connect to each other, so 
that the ecosystem is presented to users in a holistic manner. 

Validation report of the final system shows the different tests that we have performed in the 
whole ecosystem to evaluate different aspects like ecosystem integration, apps integration, 
accessibility integration, usability, performance and fuctionality with the objective of meeting 
with all the requirements that we explain in Validation methodology specifications, Testing 
Specifications, Platform design and Requirements and Methodology documents. 
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2 Components Integration 

The next figure shows the different components in the ecosystem and how they are connected 
to each other. 

 

 Entry Page is the start page of the ecosystem, which summarizes the main functionality 
that can be found inside. It has many different links to the Ecosystem Website. 

 Ecosystem Website comprises all the contents that are shown to SEACW users. It is built 
over a powerful and modular Content Management System (CMS-Joomla), and it is divided 
in three main sections: See, Learn and Interact. The contents of the ecosystem will be 
stored in the Ecosystem Database. The login mechanism takes place with an authentica-
tion process centralized through the entire ecosystem with an external LDAP directory ser-
vice (OpenLDAP). 

o See section is mostly related to information that can be consumed by users, 
such as news, events, blog, etc; that are embedded in the ecosystem and does 
not need special integration requirements. In addition to this section, there 
are three more subsections: 

 Apps, where users can find applications developed for multiple plat-
forms, plus an HTML5 version that is shown within the ecosystem 
website.  

 Jobs subsection, that has connection to LinkedIn, and where users are 
able to look for jobs and post job offers.  

 Wiki subsection that allows users to link collaborative contents devel-
oped in Wikipedia and to search for different topics related to the Eco-
system. 

o Learn section comprises different courses in which registered users can enrol. 
Each course is located in a Course package in SCORM format, which can be 
loaded into the Courses Platform, based on a Moodle distribution. A connect-
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or named Joomdle connects the Learn section of the Ecosystem Website to 
the Courses Platform. 

o Interact section is composed of Discussion Forums built using Codingfish Dis-
cussions, and a Social Network which is built over JomSocial. This section has a 
dedicated connection to the Social Network DB to allow the framework to 
share information between users with different languages.  
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3 Ecosystem Integration Testing 

This section shows the tests that we have performed to address the verification regarding to 
the integration between different components, i.e., checking that when these components 
work properly with each other, they behave as expected, and the ecosystem is perceived as a 
whole. 

 

Id #1 Name Entry Page – Ecosystem Website 

Description The Entry Page will have links to the different sections of the Ecosystem 
Website. The purpose of the Entry Page is to show the most relevant 
features of the ecosystem to the user, and as such, it is not required that 
they both follow the same style guidelines. Still, it is recommended that 
both pages are similar in style, so that the user transition from one to 
another is easy and not confusing. 

Expected Behavior It is expected that, when the user clicks on a link in the Entry Page, it is 
redirected to the corresponding section of the Ecosystem Website. These 
links may be found either in the navigation bar (at the top), the 
slideshow, or the main content (profiles and main features). 

Testing Plan Each link should be visited and carefully revised, making sure that it links 
to the expected section in the website. 

Result Success 

 

Id #2 Name Ecosystem Website – Ecosystem DB 

Description The Ecosystem Website needs to store information persistently: events, 
news, blog posts, courses, etc. These data will be stored in a MySQL serv-
er, containing two databases: one for the Moodle courses and other for 
the other contents. The PHP-MySQL connector will be used, while this 
connection is performed by the Joomla CMS in a way that is transparent 
for developers. 

Expected Behavior The Ecosystem Website must be able to connect to the database, and 
perform CRUD operations: i.e. Creation of new contents, Retrieva of pre-
viously stored data, Updating existing contents and removing them. 

Testing Plan Once the Ecosystem Website is properly configured for connecting to the 
database, the next operations will be carried out, checking that they are 
completed successfully: 

 Creation of a new page, news or event. 

 Update of a previously added page, news or event. 

 Access to a previously added page, news or event. 

 Removal of a previously added page, news or event. 

 Creation of a new course. 

 Access to a previously added course. 

 Removal of a previously added course. 

Result Success 
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Id #3 Name Ecosystem Website – LDAP 

Description The Ecosystem Website needs to provide means for users to sign up and 
login. To do so, an external LDAP directory is deployed. This decision is 
taken as it provides good scalability: future services can connect directly 
to LDAP directory, so users are not required to sign up again. 

Expected Behavior The Ecosystem Website must allow users to sign up and login in the plat-
form. All the information required to users in the registration form must 
be correctly stored in the LDAP system and with encryption. After regis-
tration, users will be able to login with the specified user and password. 

Testing Plan Once the Ecosystem Website is configured to securely connect to the 
LDAP directory (OpenLDAP), the next operations will be carried out, 
checking that they completed successfully: 

 Sign up a new user, fulfilling all the required fields. 

 Login with the specified user and password of the new user. 

 Checking that all the fields specified in the sign up process are 
stored in the directory. 

Result Success 

 

Id #4 Name See - Apps 

Description SEACW project involves the development of several apps (games, trivia, 
and health information) to provide an added value complementing the 
contents of the Ecosystem Website. These apps will be developed for 
different platforms, and an HTML5 version is required to be integrated 
within the Ecosystem Website. It is acceptable that each version has 
slightly different style to comply with each platform’s standards. 

Expected Behavior The HTML5 version of each app must be accessible from the See section 
of the Ecosystem Website, and the user shall be able to use it.  

Testing Plan It will be checked that apps are accessible from the See section of the 
Ecosystem Website. Specific testing will be performed for each app to 
verify that they behave in the expected way. 

Result Success 
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Id #5 Name See - Jobs 

Description Job finding in health-related areas is a main concern of SEACW. A connec-
tion to LinkedIn will allow both candidates to publish their curriculum 
online, and employers to look for and contact valid candidates. The deci-
sion of using LinkedIn provides important advantages, since no specific 
data protection measures must be taken (with different cross-laws 
around Europe), and users get involved with the most used professional 
social network (social inclusion). 

Expected Behavior Integration and links to LinkedIn will be shown in the See section of the 
Ecosystem Website, as well as widgets that are relevant to the users. In 
addition, some basic tutorials and hints to upload the curriculum or to 
find candidates will be posted to support users not familiarized with this 
platform.  

Testing Plan It must be checked that links to the proper section of the LinkedIn net-
work are shown in the See section of the Ecosystem Website. 

Result Success 

 

Id #6 Name See - Wiki 

Description The wiki section will allow users to collaboratively access and generate 
new content through Wikipedia. Authorized users from the platform will 
be in charge of linking new contents related to the Ecosystem that can be 
related not only to Active and Healthy Ageing but to new technologies, 
guides for using the platform or any other interesting topic. 

Expected Behavior All interesting wiki topics will be accesible to all users from the See sec-
tion. Only authorized users will be able to add, remove or edit contents 
from the wiki. The wiki integration is multilingual (cross-platform con-
tents) 

Testing Plan The tests will check that only authorized users are able to add new arti-
cles, editing and removing them from the wiki. Topic search and integra-
tion will also be tested at this stage.  

Result Success 
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Id #7 Name Learn – Courses Platform 

Description One of the main features offered by the SEACW Ecosystem are courses 
for registered users, related to Active and Healthy Ageing. These courses 
will be stored in the Courses Platform, built over Moodle, a reliable, pow-
erful and standard e-learning environment. The Learn section of the Eco-
system will be connected to the Courses Platform by means of Joomdle, a 
Joomla-Moodle connector. 

Expected Behavior All the courses will be accessible to registered users from the Learn sec-
tion of the Ecosystem Website. The contents shown to users will be the 
same that those offered if they were taken directly in Moodle (without 
the need of accessing from Joomla). 

Testing Plan It must be checked that the courses are accessible from the Learn section 
of the Ecosystem Website. All courses' contents must be easily accessi-
ble, and the learning experience resulting from integrating the Ecosystem 
Website with the Courses Platform should be equivalent to that obtained 
by using the Courses Platform alone (i.e. transparent for the user). 

Result Success 

 

Id #8 Name Courses Platform - Course 

Description Each course is located in a SCORM package, which contains web material 
which is packed complaint with the learning objects standard. 

Expected Behavior Courses in SCORM format can be loaded in the Courses Platform correct-
ly, so that all the contents can be accessible. 

Testing Plan Several courses, either generated or obtained from public sources will be 
loaded into the Courses Platform by using the Moodle SCORM module. 
Then, it should be checked that the courses are loaded correctly and all 
the contents of the course can be accessed from the platform. 

Result Success 
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Id #9 Name Interact – Social Network 

Description SEACW also offers an easy-to-use social network where users can inter-
act among them, and which is accessible from the Interact section of the 
Ecosystem Website. This social network will offer functionality for users 
to make friends, update their profiles, upload images and videos and 
create events. The social network is built over the JoomSocial component 
for Joomla. 

Expected Behavior The social network is accessible from the Interact section of the ecosys-
tem, and all its functionality is available to registered users. Also, the 
style of the social network must conform to the guidelines followed for 
the rest of the Ecosystem Website. 

Testing Plan It must be checked that the social network is accessible from the Interact 
section of the Ecosystem Website, and that the style guidelines corre-
spond to those of the website. Also, the next functionality must work 
properly: 

 Publishing a new post in the user profile. 

 Adding a new friend. 

 Liking contents from friends. 

 Commenting on contents from friends. 

 Uploading a new image. 

 Setting an image as the profile picture. 

 Setting an image as the cover picture. 

 Uploading a new video. 

 Creating a new event. 

 Inviting friends to an event. 

 Joining an event. 

Result Success 
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Id #10 Name Social Network – Social Network DB 

Description The Social Network needs to store information persistently: posts, com-
ments, likes, friendships, events, etc. This data will be stored in a secure 
MySQL server containing the database. The PHP-MySQL connector will be 
used, while this connection is performed by the Joomla system in a way 
which is transparent to developers. The decision of taking the Social 
Network DB outside is fundamented because it will enable different in-
stances (e.g. different localized versions of the Ecosystem) to interact 
with each other. 

Expected Behavior The Social Network must be able to connect to the database, and per-
form CRUD operations: i.e. Creation of new contents, Removal or Updat-
ing existing contents, and querying over previously stored data. 

Testing Plan Once the Social Network is configured to connect to the database, the 
next operations will be carried out, checking that they work: 

 Update the user profile. 

 Upload new image or video. 

 Commenting contents from friends. 

 Adding a new friend. 

 Creating and joining new events. 

Result Success 

 

Id #11 Name Interact – Discussion Forums 

Description The Interact section of the Ecosystem Website contains discussion fo-
rums built over Codingfish Discussions, where users can post new topics 
and answer on existing ones. 

Expected Behavior The discussion forums are accessible from the Interact section of the 
ecosystem, and all its functionality is available to registered users. 

Testing Plan It must be checked that the discussion forums are shown to registered 
users within the Interact section of the Ecosystem Website. Moreover, 
the next functionality will be checked: 

 Creating a new thread. 

 Commenting on an existing thread. 

 Deleting a comment or thread. 

Result Success 
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4 Apps Integration Testing 

This section designs the tests which are required to address the verification regarding the inte-
gration between different components, i.e., checking if all developed application tools of the 
platform correctly interact with the unified login system to permit the users to access applica-
tions with same SEACW ecosystem credentials. 

 

Id #1 Name Unified Login/Token Verification Provider System 

Description Unified login service is available for the backend of any application to 
check the user’s token validity by verifying user credentials previously 
registered on the LDAP server of the ecosystem. 

User’s token expires after a given time counted from the timestamp of 
the last access. Therefore users must renew the token and extend the 
token validity by following the login operations based on the verification 
service. Token validity is also renewed while registering a new device. 

Unified Login/Token Verification system follows three steps: 

1) Authenticate users according to the credentials already existing 
on the SEACW portal. 

2) Assign the users univocal tokens for each application. 
3) Communicate with the ecosystem LDAP server to verify if a user 

owns the required privileges to access the application with a spe-
cific role defined in the ecosystem.  

Expected Behavior  Successfully log in with SEACW credentials on all developed Ap-
plications (mobile/web portal) 

 Successfully register of new device, providing new unique token 
to each user device, on application back-end server for tracking 
anonymous data during pilot experimentation. 

 No data loss connectivity during query LDAP ecosystem server re-
trieving user role information. 

Testing Plan  Consume login-web service by back-end server for each devel-
oped tool platform and check successfull return status. 

 Consume registration web-service by back-end server for each 
developed tool of the platform and check successful return sta-
tus. 

Result Success 
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Id #2 Name Cross-Platform Registration 

Description The crossplatform registration is used in SEACW environment to register 
the user by verifying on LDAP server the user’s authorization level for a 
specific application of the ecosystem. As its name already suggests, it has 
been designed to apply the same operating principle both on mobile and 
on web portal applications. 

In addition the crossplatform registration is used (on Alpinatec and HRUG 
apps) to enter further information not meant to be stored on the SEACW 
ecosystem but essential to guarantee the application to work properly.  

Expected Behavior Registration will store the device ID and will track the device during usage 
of the application tools available in the ecosystem. Therefore a registered 
device is recognized when it access the platform.   

Testing Plan  Retrieve with mobile/web portal application the cross-platform 
registration form for each developed tool. 

 Enter user credentials data provided by SEACW ecosystem. 

 Enter additional information data needed to guarantee the appli-
cation to work properly. 

 Check if the cross-platform registration form validates login in-
formation data by consume registration web service of the uni-
fied login system. 

 Check if the cross-platform registration form validates additional 
data needed to guarantee the application to work properly. 

 Check if the additional data are correctly stored in the specific 
application tool database with the correct object relation map-
ping. 

 Successfully register the application returning the unique token 
and additional information to consume web services (mo-
bile/web portal apps) and user profile. 

Result Success 
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Id #3 Name Web Portal 

Description Users accessing applications that have web portal functionalities must be 
able to log in using credential stored on the SEACW ecosystem by calling 
the unified login service. Applications without web portal are directly 
connected to back-end server and relative data/business layers by web-
services API, the interaction is only between mobile application and back-
end server over the internet network. 

Expected Behavior Successfully access to web portal functionality and specific user role with 
SEACW ecosystem credentials 

Testing Plan  Retrieve with web portal application the login form for each de-
veloped tool. 

 Enter user credentials data provided by SEACW ecosystem 

 Check if the login form validates login information data by con-
suming login web service of the unified login system. 

 Successfully log in user and retrieve web portal application 
homepage. 

Result Success 

 

Id #4 Name Log in Web Services 

Description Native login backend server must call the unified login and verify if a user 
has been validated on the LDAP server. 

Call to endpoints must be verified by checking the token validity with 
unified login service. 

Expected Behavior Call to endpoints must be successful and return the device token that 
allow user to access the application 

Testing Plan  Consume login-web service by back-end server for each devel-
oped mobile application and check successful return unique ap-
plication token 

Result Success 

 
  



 

 

16 

 

Id #5 Name Opendata 

Description In order to keep data on applications always updated or to feed the ap-
plication with new data, ad hoc designed importer tools able to retrieve 
and handle Open Data coming from heterogeneous sources (URL, REST 
services, XML files, databases) will be developed during the integration 
stage of the project.  

Expected Behavior The importer will be able to collect, filter and adapt the information 
gathered from the heterogeneous sources and to store the new data into 
the ecosystem database. 

Testing Plan  Web service data retrieval 
o Connect to the remote source 
o Acquire remote data   
o Create the object relation mapping (Hibernate Entity 

framework) 
o Store data into application database 
o Retrieve data on mobile application 

 File data retrieval 
o Acquire file from local file system 
o Create the object relation mapping (Hibernate Entity 

framework) 
o Store data into application database 
o Retrieve data on mobile application 

 Database data retrieval 
o Connect to the remote database by the object relation 

mapping connector (SQL server connector, MySQL server 
connector, etc) and create objects 

o Store data into application database 
o Retrieve data on mobile application. 

Result Success 
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5 Accesibility Test 

It has been decided to perform the accessibility tests with the TAW analyser. With the 
standalone version of this tool it is possible to test the whole SEACW site. In addition, TAW 
analyser clearly marks the accessibility violations that it discovers by providing an annotated 
version of the web site as well as recommendations on how to resolve them. 

In the following tables is detailed for the four main checkpoints (perceivable, operable, under-
standable and robust). For each criterion, the result can be a success, failure or N/A (not appli-
cable). 

 

1-Perceivable 

Id Type Guidelines Level Result 

1.1 Text Alternatives No text-content A success 

1.2 Time-based Media 

Audio-only and Video-only (Pre-
recorded) 

A na 

Captions (Pre-recorded) A na 

Audio Description or Media Alternative 
(Pre-recorded) 

A na 

Captions (Live) AA na 

Audio Description (Pre-recorded) AA na 

Sign Language (Pre-recorded) AAA na 

Extended Audio Description (Pre-
recorded) 

AAA na 

Media Alternative (Pre-recorded) AAA na 

Audio-only (Live) AAA na 

1.3 Adaptable 

Info and Relationships A success 

Meaningful Sequence A success 

Sensory Characteristics A success 

1.4 Distinguishable 

Use of Colour A success 

Audio Control A success 

Contrast (Minimum) A success 

Resize text AA success 

Images of Text AA success 

Contrast (Enhanced) AAA success 

Low or No Background Audio AAA na 

Visual Presentation AAA fail 

Images of Text (No Exception) AAA success 
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2-Operable 

Id Type Guidelines Level Result 

2.1 
Keyboard Accessi-

ble 

Keyboard A success 

No Keyboard Trap A success 

Keyboard (No Exception) AAA fail 

2.2 Enough Time  

Timing Adjustable A success 

Pause, Stop, Hide A success 

No Timing AAA success 

Interruptions AAA success 

Re-authenticating AAA success 

2.3 Seizures 
Three Flashes or Below Threshold A success 

Three Flashes AAA success 

2.4 Navigable 

Bypass Blocks A success 

Page Titled A success 

Focus Order A success 

Link Purpose (In Context) A success 

Multiple Ways AA success 

Headings and Labels AA success 

Focus Visible AA success 

Location AAA success 

Link Purpose (Link Only) AAA success 

Section Headings AAA success 
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3-Understandable 

Id Type Guidelines Level Result 

3.1 Readable 

Language of Page A success 

Language of Parts AA success 

Unusual Words AAA fail 

Abbreviations AAA fail 

Reading Level AAA success 

Pronunciation AAA success 

3.2 Predictable 

On Focus A success 

On Input A success 

Consistent Navigation AA success 

Consistent Identification AA success 

Change on Request AAA success 

3.3 Input Assistance 

Error Identification A success 

Labels or Instructions A success 

Error Suggestion AA success 

Error Prevention (Legal, Financial, Data) AA success 

Help AAA success 

Error Prevention (All) AAA success 

 
 

4-Robust 

Id Type Guidelines Level Result 

4.1 Compatible 
Parsing A success 

Name, Role, Value A success 
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6 Usability Test 

The Usability testing is focused on measuring how the user engages with the interfaces offered 
by the website and studies their capacity to meet the goals when users visit the website. 

Usability testing consists of selecting a group of users of an application and asking them to 
carry out the tasks for which it was designed. The design team, developers and other stake-
holders take note of the interaction, particularly from mistakes and difficulties that the users 
find in the platform.  

6.1 Ecosystem 

Question 
Result 

(It meets / It does not 
meet) 

1. IDENTITY 

1.1. With the information provided on the screen, it is possible 
to know which institution or company owns the site? 

It meets 

1.2. Is there any graphic element or text that has helped you to 
understand more clearly which institution or company owns the 
site? 

It meets 

1.3. Of the items displayed on the screen, is there anything that 
you think is out of place, because it belongs to the institution or 
company that identifies you as the owner? 

It meets 

1.4. Is there an image on the application representing the insti-
tution? 

It meets 

2. CONTENT 

2.1. Are there mixed terms in different languages? 
It meets 
No other languages 

2.2. Is the vocabulary used easy?  It meets 

2.3. Is there enough time provided to perform the keyboard 
input?  

It meets 

2.4. Are the texts used in the content of the links sufficiently 
descriptive of what is offered in the pages to which are accessed 
through them? 

It meets 

2.5.  Is the interface and content understood? It meets 

2.6. Is it easy to identify an object or an action? 
It meets 
 

2.7. Are the messages presented by the system appropriate? It meets 

2.8. Does the system report errors clearly presented? It meets 
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3. NAVIGATION 

3.1. Can you jump from any page to the site home page in a 
simple way? 

It meets 

3.2. Is the system easy to operate for someone who did not 
train in your operation? 

Not always  

3.3. Is the result of an action easy to understand? It meets 

3.4.  Is there a comfortable navigation within the product and 
an easy way out of it?  

Not always 

3.5. Could you see some information that indicates you where 
you are in the application and what you can do in it? 

It meets 

4. WEB GRAPH 

4.1. Is it appropriate, how the images are displayed on the web-
site? 

It meets 

4.2. Are the images fast to load? It meets 

4.3. Do you think the site is graphically balanced? It meets 

4.4. Is the interface designed to facilitate the efficient comple-
tion of the tasks in the best way possible? 

It meets 

5. UTILITY 

5.1. After a first look, do you clearly know the goal of the site? It meets 

5.2. Do you think the content and services offered on this site 
are useful for your own case? 

It meets 
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6.2 Trivia Anti-aging  

Question 
Result 

(It meets / It does not 
meet) 

1. IDENTITY 

1.1. With the information provided on the screen, it is possible 
to know which institution or company owns  the site? 

It meets 

1.2. Is there any graphic element or text that has helped you to 
understand more clearly which institution or company owns the 
site? 

It meets 

1.3. Of the items displayed on the screen, is there anything that 
you think is out of place, because it belongs to the institution or 
company that identifies you as the owner? 

It meets 

1.4. Is there an image on the application representing the insti-
tution? 

It meets 

2. CONTENT 

2.1. Are there mixed terms in different languages? 
It meets  

 

2.2. Is the vocabulary used easy? It meets 

2.3. Is there enough time provided to perform the keyboard 
input?  

It meets 

2.4. Are the texts used in the content of the links sufficiently 
descriptive of what is offered in the pages to which are accessed 
through them? 

Not applicable 

2.5. Is  the interface and content  understood? It meets 

2.6. Is it easy to identify an object or an action? It meets 

2.7. Are the messages presented by the system appropriate? It meets 

2.8. Does the system report errors clearly presented? It meets 

2.9. Does the application use messages or descriptions? Messages 

2.10. Does the information need only to be presented to the 
user? 

No 

3. NAVIGATION 

3.1. Can you jump from any page to the site home page in a 
simple way? 

It meets 

3.2. Is the system easy to operate for someone who did not 
train in your operation? 

It meets 
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3.3. Is the result of an action easy to understand? It meets 

3.4. Is there a comfortable navigation within the product and an 
easy way out of it? 

It meets 

3.5. Could you see some information that indicates you where 
you are in the application and what you can do in it? 

It meets 

4. WEB GRAPH 

4.1. It is appropriate, how the images are displayed on the web-
site? 

It meets 

4.2. Are the images fast to load? It meets 

4.3. Do you think the site is graphically balanced? It meets 

4.4. Is the interface designed to facilitate the efficient comple-
tion of the tasks in the best way possible? 

It meets 

5. UTILITY 

5.1. After a first look, do you clearly knowthe goal of the site? It meets 

5.2. Do you think the content and services offered on this site 
are useful for your own case? 

It  meets 
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6.3 Trivia English  

Question 
Result 

(It meets / It does not 
meet) 

1. IDENTITY 

1.1. With the information provided on the screen, it is possible 
to know which institution or company owns the site? 

It meets 

1.2. Is there any graphic element or text that has helped you to 
understand more clearly which institution or company owns the 
site? 

It meets 

1.3. Of the items displayed on the screen, is there anything that 
you think is out of place, because it belongs to the institution or 
company that identifies you as the owner? 

It meets 

1.4. Is there an image on the application representing the insti-
tution? 

It meets 

2. CONTENT 

2.1. Are there mixed terms in different languages? No  

2.2. Is the vocabulary used  easy? It meets 

2.3. Is there enough time providing to perform the keyboard 
input? 

It meets 

2.4. Are the texts used in the content of the links sufficiently 
descriptive of what is offered in the pages to which are accessed 
through them? 

Not applicable 

2.5. Is the interface and content  understood? It meets 

2.6. Is it easy to identify an object or an action? It meets 

2.7. Are the messages presented by the system appropriate? It meets 

2.8. Does the system report errors clearly presented? It meets 

2.9. Does the application use messages or descriptions? Messages 

2.10. Does the information need only to be presented to the 
user? 

No 

3. NAVIGATION 

3.1. Can you jump from any page to the site home page in a 
simple way? 

It meets 

3.2. Is the system easy to operate for someone who did not 
train in your operation? 

It meets 

3.3. Is the result of an action  easy to understand? It meets 
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3.4. Is there a comfortable navigation within the product and an 
easy way out of this? 

It meets 

3.5. Could you see some information that indicates you where 
you are in the application and what you can do in it? 

It meets 

4. WEB GRAPH 

4.1. It is appropriate, how the images are displayed on the web-
site? 

It meets. 

4.2. Are the images fast to load? It meets 

4.3. Do you think the site is graphically balanced? It meets 

4.4. Is the interface designed to facilitate the efficient comple-
tion of the tasks in the best way possible? 

It meets 

5. UTILITY 

5.1. After a first look, do you clearly know the goal of the site? It meets 

5.2. Do you think the content and services offered on this site 
are useful for your own case? 

It meets 

 
  



 

 

26 

 

6.4 Trivial IT 

Question 
Result 

(It meets / It does not 
meet) 

1. IDENTITY 

1.1. With the information provided on the screen, it is possible 
to know which institution or company owns the site? 

It meets 

1.2. Is there any graphic element or text that has helped you to 
understand more clearly which institution or company owns the 
site? 

It meets 

1.3. Of the items displayed on the screen, is there anything that 
you think is out of place, because it belongs to the institution or 
company that identifies you as the owner? 

It meets 

1.4. Is there an image on the application representing the insti-
tution? 

It meets 

2. CONTENT 

2.1. Are there mixed terms in different languages? It meets 

2.2. Is the vocabulary used easy? It meets 

2.3. Is there enough time provided to perform the keyboard in-
put? 

It meets 

2.4. Are the texts used in the content of the links sufficiently 
descriptive of what is offered in the pages to which are accessed 
through them? 

It meets 

2.5. Is the interface and content understood? It meets 

2.6. Is it easy to identify an object or an action? It meets 

2.7. Are the messages presented by the system appropriate? It meets 

2.8. Does the system report errors clearly presented? It meets 

2.9. Does the application use messages or descriptions? Messages 

2.10. Does the information need only to be presented to the 
user? 

No 

3. NAVIGATION 

3.1. Can you jump from any page to the site home page in a 
simple way? 

It meets 

3.2. Is the system easy to operate for someone who did not 
train in your operation? 

It meets 

3.3. Is the result of an action easy to understand? It meets 
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3.4. Is there a comfortable navigation within the product and an 
easy way out of this?  

It meets 

3.5. Could you see some information that indicates you where 
you are in the application and what you can do in it? 

It meets 

4. WEB GRAPH 

4.1. It is appropriate, how the images are displayed on the web-
site? 

It meets 

4.2.  Are the images fast to load? It meets 

4.3. Do you think the site is graphically balanced? It meets 

4.4. Is the interface designed to facilitate the efficient comple-
tion of the tasks in the best way possible? 

It meets 

5. UTILITY 

5.1. After a first look, do you clearly know the goal of the site? It meets 

5.2. Do you think the content and services offered on this site 
are useful for your own case? 

It meets 
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6.5 Health Repository 

 

Question 
Result 

(It meets / It does not 
meet) 

1. IDENTITY 

1.1. With the information provided on the screen, it is possible 
to know which institution or company owns the site? 

It meets 

1.2. Is there any graphic element or text that has helped you to 
understand more clearly which institution or company owns the 
site? 

It meets 

1.3. Of the items displayed on the screen, is there anything that 
you think is out of place, because it belongs to the institution or 
company that identifies you as the owner? 

It does not meet 

1.4. Is there an image on the application representing the insti-
tution? 

It does not meet 

2. CONTENT 

2.1. Are there mixed terms in different languages? It meets 

2.2. Is the vocabulary used easy? It meets 

2.3. Is there enough time provided to perform the keyboard 
input? 

It meets 

2.4. Are the texts used in the content of the links sufficiently 
descriptive of what is offered in the pages to which are accessed 
through them? 

 

2.5. Is the interface and content understood? It meets 

2.6. Is it easy to identify an object or an action? It meets 

2.7. Are the messages presented by the system appropriate? It meets 

2.8. Does the system report errors clearly presented? It meets 

2.9. Does the application use messages or descriptions? It meets 

2.10. Does the information need only to be presented to the 
user? 

No 

3. NAVIGATION 

3.1. Can you jump from any page to the site home page in a 
simple way? 

It meets 

3.2. Is the system easy to operate for someone who did not 
train in your operation? 

It meets 
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3.3. Is the result of an action easy to understand? It meets 

3.4. Is there a comfortable navigation within the product and an 
easy way out of this? 

It meets 

3.5. Could you see some information that indicates you where 
you are in the application and what you can do in it? 

It meets 

4. WEB GRAPH 

4.1. It is appropriate, how the images are displayed on the web-
site? 

It meets 

4.2. Are the images slow to load? It meets 

4.3. Do you think the site is graphically balanced? It meets 

4.4. Is the interface designed to facilitate the efficient comple-
tion of the tasks in the best way possible? 

It meets 

5. UTILITY 

5.1. After a first look, do you clearly know the goal of the site? It meets 

5.2. Do you think the content and services offered on this site 
are useful for your own case? 

It meets 
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7 Performance Test 

In this section we show the performance tests that we have performed in both the web plat-
form ecosystem and mobile applications with the results of some of them. 

  

7.1 Performance tests for mobile applications 

There are several options to check mobile applications performance. However, it is not neces-
sary the usage of third party tools to do this task, but use the tools included in each mobile 
application development environment. This way, there are benchmarking tools present in the 
following SDKs: Xcode (iOS); Android Developer Tools Eclipse plugin or Android Studio (An-
droid); and Samsung SMART TV SDK Eclipse plugin and its Automatic Testing Tools (Samsung 
Smart TV). 

Among the different tests, we have some oriented to application performance analysis. Also, 
as SDKs are official packages, these tests can be performed for free, and better yet, all the 
tests done are just the ones which provide relevant conclusions about the performance of the 
final product. 

In turn, there are other applications that can complement the results of these tests, but their 
use is discarded for not providing sufficient new data compared to the official SDK suggested 
tests. 

Next, test and results for the various types of developed applications will be presented. It 
should be noted that the results obtained will be explained by each application type because 
of its similarity. Finally, some general conclusions will be given. 

Note: in order to perform a comparison of the results obtained from the tests correctly, it was 
decided to perform three kind of tests related to three different scenarios described below. 

 Test in maximum flow time of application activity (from now on “Scenario 1”) 

 Test in minimum flow time of application activity (from now on “Scenario 2”). 

 Test in application background (from now on “Scenario 3”). 

However, in the last test was chosen to study the logs after various executions. 
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7.1.1 TEST A: CPU LOAD TEST 

In this test, CPU used by applications is checked. A good performance result implies a low CPU 
consumption, and it avoids spikes (stability). It is very important to take into account that re-
sults obtained in this test also determine the behaviour of the application in other aspects. An 
example of this is that results of this test are useful to determine the battery drain on the mo-
bile device (high CPU usage implies more battery drain). 

Figure 1. CPU load in scenario 1 for trivia games 
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Figure 2: CPU load in scenario 2 for trivial games 

 

Figure 3: CPU load in scenario 3 for trivial game 
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As it can be seen in Figure 1, when trivial games are running demanding maximum application 
flow (i.e. when playing) their computational usage is bigger than all the other processes to-
gether. Anyway, this resource usage is small enough as to leave more than two-thirds of avail-
able resources free (taking into account other running activities), which is good because it al-
lows having several other applications running in background without compromising the sys-
tem stability. In Figure 2, it can be seen that trivial games behave quite good as far as resource 
usage is concerned when it runs in the simplest cases (i.e. menus). Finally, in figure 3, it can be 
seen that trivial games running in background are almost noticeable, performing a minimum of 
CPU usage. 

 

7.1.2 TEST B: MEMORY USAGE TEST 

In this test memory consumption is analysed for each one of the three previous defined sce-
narios. A good performance result implies low memory consumption and avoids spikes, which 
implies overall stability in the system. 

Figure 4: Memory consumption in scenario 1 for trivial games 
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Figure 5: Memory consumption in scenario 2 for trivial games 

 

Figure 6: Memory consumption in scenario 3 for trivial games 

 

Thus Figure 4, Figure 5 and Figure 6 show that memory requirements for the application are 
the same in the three scenarios. This could be related to the fact that trivial games may load all 
their resources in RAM and no extra space is needed during the game, keeping stable memory 
consumption along its execution. Moreover it is noteworthy that the memory consumption is 
low, possibly due to the little amount of resources used by such games. 
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7.1.3 TEST C: GARBAGE COLLECTOR TEST 

In this test, Dalvik Debug Monitor Server (DDMS) logs are studied to check the application per-
formance and its resource management. 

Frequent appearances of the garbage collector are observed along the executions, especially in 
the application greatest intensity periods. Even so, the user is not able to detect frames that 
can be eliminated due to these garbage collector appearances. Therefore, results are accepta-
ble because they do not affect the user experience, but application can be improved to avoid 
the usage of unnecessary resources. 

7.2 Web Environment 

7.2.1 Test Design 

The performance tests serve two different purposes: 

 Validation, i.e., the loaded resource of the ecosystem must correspond to the one 
which was asked for. 

 Efficiency, i.e., how the infrastructure scales to an increasing number of simultaneous 
requests. 

JMeter will be used for running the validation tests, as it enables an easy design phase and 
tests will support both assertions (for validation) and performance metrics. Also, the test de-
sign file (in XML format) and test results (in CSV format) can be easily shared. 

The test covers the whole SEACW website, both the public part and the members part (i.e., 
those pages which require previous login). Moreover, the test simulates the next user behav-
iour: 

1. A user reaches the SEACW main page. 

2. The user visits the Learn page before login. 

3. The user selects one course and sees the description before login. 

4. The user logins into the website with a valid login / password. 

5. The user visits a random section of the web, either Learn, See or Interact, each with the 
same chance. 

6. The user visits a random subsection of the web, located in the section visited in step (5). 

7. Step (6) is repeated until a leaf in the website tree is reached, i.e., no more subsections 
can be visited. 

This simulation will run with a fixed number of 1000 iterations (which should be able to cover 
the whole web structure even though random choices are made) and a variable number of 
simultaneous requests, i.e., threads. The number of threads will move from 1 to 200, testing 
different intermediate values (10, 20, 50, 100) which will provide evidence of how perfor-
mance scale when a different number of simultaneous requests is used. The number of 
threads is upper-bounded to 200 as higher numbers will freeze JMeter (or the underlying Java 
VM), which cannot handle correctly such a number of threads in the computer where the tool 
is running. 
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The performance tests, whose output is on ANNEX I, reveal how the loading times for most 
web pages are about 500ms, except for the login task and the Interact page, both taking more 
than one second to load, as they require more processing in the server side to manage the 
sessions. These times increase slightly as the number of threads is increased, while they start 
to grow significantly when the number of threads is setup to over 50. 
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8 Functional Test 

It is verified that the functional requirements are fulfilled. Therefore, all the functionalities are 
also fulfilled. 

8.1 Ecosystem 

Requirement  Result 

(Success / 
Fail) 

See course cata-
logue 

All users (registered users, users) who visit the website can see 
the catalogue of courses. 

Success 

Sign up Sign up a user from a no registered user. Success 

Sign in All the users who have done sign up will be able to sign in the 
ecosystem and do all tasks that they want. 

Success 

View my profile Registered users can see their profile and may modify or update 
personal data. 

Success 

Modify my profile Registered users can modify their data. Success 

Delete my profile Registered users can delete their profile. Success 

Report bad behav-
ior 

A registered user or a tutor can notice a bad behavior of other 
user on a forum. 

Success 

Calendar In the calendar, user can see the highlights of the ecosystem, 
start of new courses, events, etc. 

Success 

Course registration A registered user ecosystem can enrol in offered courses in a 
very simple way. 

Success 

Take course The registered user can do any course if he is enrolled previouly. Success 

My courses The registered user can see the list of all the courses he is en-
rolled or the course he has done 

Success 

Forum The forum will raise questions, thoughts, suggestions. Success 

Send information 
to a friend 

Registered users of the ecosystem can send some information to 
friends; those friends can see full information only if they will 
sign up in the ecosystem. 

Success 

Send course invita-
tion to a friend 

A registered user who is registered in a course can send an invi-
tation to one of the courses that he is enrolled to a friend. 

Success 

My contact A registered user will own ecosystem contacts and can consult 
to contact them. 

Success 

Add to contacts A registered user or tutor can add to his contact list another 
user. He interacts with him through comments, forums... 

Success 

Remove from con-
tacts 

A registered user or tutor can remove from his contact list an-
other users situated in it. 

Success 
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View contact pro-
file 

All registered users or tutors can see the profile of users regis-
tered in the ecosystem. 

Success 

View news All kind of users can see related news to the ecosystem and ad-
vances in Active and Healthy Aging, but not all the published 
news. 

Success 

Comment news A registered user or tutor can comment the news and recom-
mend them. 

Success 

Search User will be able to search any type of content for which he has 
privileged access. 

Success 

Download Users can download useful material about Active and Healthy 
Aging. 

Success 

Link social network 
– Twitter 

Visitors to the website can follow all the news via ecosystem´s 
Twitter. 

Success 

Link social network 
– Facebook 

Website visitors can follow all the news via ecosystem´s Face-
book. 

Success 

Log out All registered user can exit of the system by using the exit option 
in the main menu. 

Success 

See private mes-
sage 

All registered user can see the private message sent by another 
registered user through the social network in chronological or-
der by date of creation from the most recent to oldest. 

Success 

Send private mes-
sage 

All registered users can send private messages to their friends 
using the social network 

Success 

Reply private mes-
sage 

A registered user can reply the private message that he receives 
through the social network. 

Success 

Delete private mes-
sage 

A registered user can delete the private message that he re-
ceives through the social network. 

Success 

Block contact A registered user can block another user of the ecosystem. To 
block prevents the blocked user  from seeing the profile and get 
in touch with the user who blocked him  

Success 

Unblock contact A registered user can unblock a user who has previously 
blocked. 

Success 

See news feed A registered user can see the latest news of his friends in an 
easy and simple way. 

Success 

See notifications A registered user may see his latest notifications, friend re-
quests, sending comments, private messages... 

Success 

Invite contacts via 
e-mail 

A registered user may invite his friends to join the social network 
via email. 

Success 

Comment A registered user can comment on a post from another user 
whereas the two users are friends. 

Success 

Publish A registered user can write a post in another user profile and 
share all the information with his friends. 

Success 

See FAQs and help A user will have the support of a section of FAQs. Success 
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8.2 Trivia Anti-aging  

 

Requirement Result 

(Success / Fail) 

User can install the game Success 

User can open the game Success 

User can read the instructions (How to Play) Success 

User can choose a level Success 

User can play the chosen level Success 

User can choose an answer in each question before time is over (40 
seconds) 

Success 

User will get 10 points when a question is answered correctly Success 

User can replay a level Success 

User can pause a level Success 

User can quit the game Success 

User can finish a level Success 

 

8.3 Trivia English  

 

Requirement Result 

(Success / Fail) 

User can install the game Success 

User can open the game Success 

User can read the instructions (How to Play) Success 

User can choose a level Success 

User can play the chosen level Success 

User can choose an answer in each question before time is over (40 
seconds) 

Success 

User will get 10 points when a question is answered correctly Success 

User can replay a level Success 

User can pause a level Success 

User can quit the game Success 

User can finish a level Success 
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8.4 Trivial IT 

 

Requirement Result 

(Success / Fail) 

User can install the game Success 

User can open the game Success 

User can read the instructions (How to Play) Success 

User can choose a level Success 

User can play the chosen level Success 

User can choose an answer in each question before time is over (40 
seconds) 

Success 

User will get 10 points when a question is answered correctly Success 

User can replay a level Success 

User can pause a level Success 

User can quit the game Success 

User can finish a level Success 
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8.5 Health Repository 

Test Description Result 

(Success / Fail) 

Welcome page 
When the application starts, it will show the 
user a welcome message. 

Success 

Show symptom list The application will show the user a list of all 
the possible symptoms that are registered in 
the database. This list allows the user to 
easily find the searched symptom. 

Success 

Symptom questions When the user select a symptom, one or 
more questions are asked to him in order to 
determine a possible sickness.  

Success 

Question navigation 
The user can answer yes or no to each of the 
questions displayed by the application. 

Success 

Final result  The flow of questions always finish showing 
a result. That result will be a text with a 
medical recommendation and optionally, 
more information about the sickness related 
to that symptom. 

Success 

Sickness information If the final result relates the sympthom to a 
sickness, some information will be provided:  
a short description, the frequent symptoms 
and the treatment.  

Success 

Next search If the final result is displayed to the user 
without related sickness, or if the sickness 
information has already been provided, the 
user can perform a new search in the symp-
tom list.  

Success 

Back to the symp-
tom list 

The user can return to the list of symptoms 
at any point in the application. 

Success 

About information. 
Some information related to the SEACW 
project will be accessible at any point in the 
application. 

Success 
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8.6 Elderly Adventures 

Requirement Result 

(Success / Fail) 

User can install the game Success 

User can open the game Success 

User can read the instructions (How to Play) Success 

User can modify settings (music) Success 

User can choose level Success 

User can play the chosen level Success 

User can pause a level Success 

User can quit the game Success 

User can control the main character Success 

User can jump Success 

User can dodge the enemies Success 

User can reach the goal (the finish line) Success 

User will win a level if his main character do not die Success 

User will lose a level if he takes more than five minutes to finish the 
game 

Success 

User will lose a level if his main character die Success 

User can win the game by finishing all levels Success 

User has a maximum of five minutes to finish a level successfully Success 
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8.7 Healthy Food 

Requirement Result 

(Success / Fail) 

User can install the game Success 

User can open the game Success 

User can read the instructions (How to Play) Success 

User can modify settings (music) Success 

User can choose level Success 

User can play the chosen level Success 

User can pause a level Success 

User can quit the game Success 

User can control the main character Success 

User can destroy enemies by throwing a ball  Success 

User can throw a ball Success 

User can jump Success 

User can move right Success 

User can move left Success 

User can collect items Success 

User will get 10 points when he destroys an enemy Success 

User will get 10 points when he collect an item Success 

User can dodge some enemies Success 

User can reach the goal (the finish line) Success 

User will win a level if his main character do not die Success 

User will lose a level if he takes more than five minutes to finish the 
game 

Success 

User will lose a level if his main character die Success 

User can win the game by finishing all levels Success 

User has a maximum of five minutes to finish a level successfully Success 

 



 

 

9 ANNEX I:  

9.1 1thread-1000iters 

 

 



 

 

9.2 10thread-1000iters 

 



 

 

9.3 20thread-1000iters 

 



 

 

9.4 50thread-1000iters 

 



 

 

9.5 100thread-1000iters 

 


