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Disclaimer
This document contains description of the OpenMinTeD project findings, work and products.
Certain parts of it might be under partner Intellectual Property Right (IPR) rules so, prior to using
its content please contact the consortium head for approval.
In case you believe that this document harms in any way IPR held by you as a person or as a
representative of an entity, please do notify us immediately.
The authors of this document
ent have taken any available measure in order for its content to be
accurate, consistent and lawful. However, neither the project consortium as a whole nor the
individual partners that implicitly or explicitly participated in the creation and publication of
o this
document hold any sort of responsibility that might occur as a result of using its content.
This publication has been produced with the assistance of the European Union. The content of this
publication is the sole responsibility of the OpenMinTeD co
consortium
nsortium and can in no way be taken
to reflect the views of the European Union.
The European Union is established in accordance with the
Treaty on European Union (Maastricht). There are currently 28
Member States of the Union. It is based on the European
Communities and the member states cooperation in the fields
of Common Foreign and Security Policy and Justice and Home
Affairs. The five main institutions of the European Union are the
European Parliament, the Council of Ministers, the European
Commission, the Court of Justice and the Court of Auditors.
(http://europa.eu.int/)
OpenMinTeD is a project funded by the European Union (Grant Agreement No 654021).
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Publishable Summary
OpenMinTeD’s objective is to establish an open and sustainable Text and Data Mining (TDM)
platform and infrastructure where researchers can collaboratively
collaboratively create, discover, share and re
reuse knowledge from a wide range of text
text-based
based scientific and humanities related sources in a
seamless way to advance research, promote interdisciplinary open science, and ultimately
support evidence-based
based decision making.
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1 Introduction
As IEEE states, software testing is defined as the process of analyzing a software item to detect
the differences between existing and required conditions (that is, bugs) and to evaluate the
features of the software item [IEEE, 1990].
Testing, basically has to do with the software practice of verification and validation, or V&V.
Verification (the first V) is the process of evaluating a system or component to determine whether
the products of a given development phase satisfy the conditions
conditions imposed at the start of that phase
[IEEE, 1990]. Verification activities ensure that the end product was developed according to
agreed requirements and design specifications and is mostly an internal process
process. For example, in
a Customer RelationshipManagement
gement software, the software developers should verify that a
customer should always have only one Social Security Number and its absence should retrieve a
warning message.. Validation is the process of evaluating a system or component during or at the
end of the development process to determine whether it satisfies specified requirements [IEEE, 1990].
At the end of development, validation (the second V) activities are used to evaluate whether the
features that have been built into the software satisfy the ccustomer
ustomer requirements and is mostly an
external process. For example, the validation of the above CRM software can be performed by
inviting end users and product stakeholders into software acceptance sessions.
This deliverable is structured as follows: Sec
Section 2 presents the basic methodologies of software
testing along with the most common levels of the software testing process where Section 3
presents the overall testing methodology that will be applied during the development of the
OpenMinTeD Platform. Finally
inally Section 4 provides an example of how the above methodology (a
part of it) can be applied into a real scenario of integrating the OpenMinTeD platform with a
community application from the agricultural domain.
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2 Levels of Software Testing
There are several
veral levels of testing that should be executed during the testing process of a
software, from low to high-level
level testing, depending on whether the system is tested within its
individual components (low-level)
level) or as complete solution (high level). Although the level of
abstraction in testing may differ in each case, they all share a common underlying rule: the
correct behavior of the software should be properly defined in order to identify the incorrect
one. The following paragraphs present the most common levels
levels of software testing.

2.1 Unit Testing
Unit testing is defined as the testing of individual hardware or software units or groups of related
units [IEEE, 1990]. The main goal of unit testing, usually performed by the developers who
implement the code, is too take a piece of a stable software in the application (a module or a
component) isolate it from the remainder of the code, and ensure that it behaves exactly as
expected. For performing unit testing, testers use white boxing techniques that need clear
knowledge
wledge of the logic and the structure of the code through which the units were developed.
While unit testing is a time and consequently budget consumingprocess,
process, it has proven its value in
that a large percentage of defects are identified during its use. Itt allows for the automation of
the testing process and reduces the difficulty of tracing the errors since the application code is
broken down to its standalone units and any attention is given to the units themselves. For
example finding an error (or error
errors)
s) in an integrated module is much more complicated than first
isolating the units, testing each, then integrating them and testing the whole. However, locating
errors in individual units of code, does not imply that no defects will occur by combining those
thos
units into a larger functional module. Integration testing (described below) offers a process for
this specific level of testing.

2.2 Integration Testing
Integration testing is process in which software components, hardware components, or both are
combined and tested to evaluate the interaction between them [IEEE, 1990]. The purpose of
integration testing is to combine at least two individual units of code (already unit tested) and
locate any defects that may occur during their inter-process communication.
communication In a realistic scenario,
many units are combined into components, which are in turn aggregated into even larger parts of
the program.
The logic for performing integration testing is that by verifying the correct behavior of each
individual unit, that doesn’t’t mean that they all work together when assembled or integrated. For
example, data might get lost across an interface, messages might not get passed properly, or
interfaces might not be implemented as specified. This is ensured through integration testing.
testing
However, a successful unit testing will allow for a simpler integration testing since any error that
will occur will probably come from the interface between the units rather than the units
themselves.
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2.3 Functional and System Testing
Functional Testing is the process that ensures the functionality described in the design
specifications of software components. Contrary to unit testing, functional testing involves black
box techniques, where components
omponents are tested by examining
ining the output of the system - based on
specific sets of input -without
without considering the internal structure of the code. On the other hand,
System testing is the testing process conducted on a complete, integrated system to evaluate the
system compliance with its specified requirements[IEEE,
requirements
1990]. System testing can be considered as
a superset of functional testing and it also includes processes that examine non-functional
non
characteristics of the system, such as
as:
• Stress Testing:: this kind of testing evaluates a system or component at or beyond the limits
of its specification or requirement [IEEE, 1990]. For example, if there is a requirement for
a web application to serve up to 100 concurrent request, benchmarking tools can be used
to test how the application behaves in cases where the concurre
concurrent requests exceed the
limit of 100.
• Performance or Load testing:
testing: this kind of testing evaluates the compliance of the system
within specified performance requirements [IEEE, 1990]. For example, a performance
requirement might state that a web page should be retrieved within 2 seconds.
Performance testing evaluates whether the portal can retrieve web pages in less than 2
seconds (even if there are 100 concurrent requests).
• Security Testing:: this kind of testing is executed to reveal flows in the security mechanisms
me
of an information system that protect data and maintain functionality as intended. A
common security testing technique is the so called penetration testing which is the process of
simulating software attacks looking for security weaknesses that ma
may give access to system
data and functionalities.
Usually the person who is taking over the functional and system testing comes from the
development team, however for better results it is advised to use an unbiased person who is
outside from the developmentt team.

2.4 Acceptance Testing
The phase following the functional and system testing has to do with the delivery of the product
to the client where he will run his own black box tests to ensure that the delivered product meets
the requirements. Acceptance testing
test
is a formal kind oftesting,, conducted to determine whether or
not a system satisfies its acceptance criteria (the criteria the system must satisfy to be accepted by a
customer) and to enable the customer to determine whether or not to accept the system [IEEE, 1990].
Acceptance testing is also known as User Acceptance Testing (UAT).
The process ofthe UAT has to do with the execution of predefined acceptance test cases, in order
to direct the testers which data to use, the step
step-by-step
step processes to follow and the results that
they should expect. The actual results that are produced, are compared to the expected ones
and the test case is considered as pass if the results match with each other. If the percentage of
failed test cases is below the limit that was
was set by the customer, the acceptance test is successful,
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the product is being signed off by the development team and it can be officially delivered to the
customer. On the opposite direction, the acceptance test is unsuccessful and the customer has the
right
ight to reject the product or to accept it on conditions previously agreed by the customer and the
development team. The following table shows an example of a test case.

2.5 Regression Testing
Regression testing is the process of re-testing
re
the system or system’s componentsto verify that
modifications have not caused unintended effects and that the system or component still complies
with its specified requirements [IEEE, 1990]. Regression testing takes place throughout all the
testing cycle, especially during unit
unit and functional testing, every time significant changes occur in
the system, for example after a software bug or after a code enhancement. Their purpose is to
perform a validation check to ensure that any new development does not affect any previously
working
orking and confirmed functionality thus creating unintended side effects or regressions. Since it
is impractical to run all the tests from the beginning only a subset of the original cases is tested
and mostly the critical ones. Moreover, since it is a time-consuming
tim consuming and complicated process to
repeat a set of tests each time an update is made, automated testing tools are typically required
(see section 4.4).
As general guidelines for regression testing can be considered the following [Nidhra et al, 2012]:
• Choose a representative sample of tests instead of testing the entire software
functionalities
• Choose tests that focus specifically on the software components or functions that have been
modified.
• Choose additional test cases that focus on the software functions
functions that are most likely to be
affected by the change.

2.6 Overview of Testing Levels
An overview of the aforementioned testing levels is presented in the following table:
TestingLevel

Specifications

TestingTechnique Responsible

UnitTesting

Low Level Design
Actual Code

WhiteBox

Developer

IntegrationTesting

Low Level Design
High Level Design

White/
BlackBox

Developer

FunctionalTesting

High LevelDesign

BlackBox

IndependentTester
Developer

SystemTesting

RequirementAnalysis

BlackBox

IndependentTester
Developer

AcceptanceTesting RequirementAnalysis

BlackBox

Customer
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RegressionTesting

ChangedDocumentation White/
BlackBox

Developer
IndependentTester

The following image shows how the levels of software testing
testing are hierarchically structured. As
mentioned above, regression testing is a process that takes place in every step of the testing
cycle.

User Acceptance Testing

Regression
Testing

Functional/ System
Testing
Integration Testing

Unit Testing

Figure 2.1Levels of Software Testing
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3 Testing Methodology for OpenMinTe
OpenMinTeD Platform
Following the guidelines set by Del. 7.1”Platform Release Plan” indicating the application of the
Test Driven Development concept and the use of the Jenkins Continuous Integration Server1during
the platform release lifecycle, applying automated testing techniques is more than essential. By
applying automated testing techniques, especially to low and medium level testing processes, i.e.
from unit testing to system testing, the effort of testing is minimized, issues
issues are quickly identified
and the quality of the end product is maximized. In order to ensure a level of quality during the
automated testing process, certain metrics should be introduced in order to be monitored each
time a module is added or updated in
in the platform (especially during unit and integration
testing). The following paragraphs describe the tools that should be used in order to execute and
monitor the automated testing process (where applicable) within the OpenMinTeDPlatfrom
OpenMinTe
on the
basis of the Jenkins CI Server. It also describes the methodology applied for the manual process
of high level testing, i.e. the User Acceptance Testing and the Usability Testing.

3.1 Testing Environments
An important aspect for performing any kind of testing are live test environments with latest
versions of all platform components, possibly two or more environments, e.g. one with latest
SNAPSHOT versions from HEAD (experimental) and one with latest SNAPSHOT versions from
stable branch (testing). A testing environment is meant largely for end testers, while experimental
would largely address developers.

3.2 Unit/ Integration Testing
During Unit and Integration Testing, two important metrics that should be taken into consideration
while performing automation tests are the quality
quality of the code and the test coverage. Each of
these factors are described in the following two sections:
3.2.1 Code Quality Analysis
Responsibility:

developers (WP 6)

Testtime:

buildtime

Execution:

automatic

PotentialTool:

Jenkins Plugin: SonarQube2, FindBugs3, PMD4,
Checkstyle5, JDepend6

https://jenkins.io/
http://docs.sonarqube.org/display/HOME/SonarQube+Platform
3 http://findbugs.sourceforge.net/
4 https://pmd.github.io/
5 http://checkstyle.sourceforge.net/
6 http://clarkware.com/software/JDepend.html
http://clarkware.com/software/JDepend.htm
1
2
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An important factor in determining
termining the quality of a code base is static code analysis - that is
properties of the code base that can be analyzed without running the code. These checks go
beyond the checks typically performed by a compile, i.e. ensuring that the code is well-formed
well
and that variable of a certain type can be used in a particular assignment. We provide a short
list of common code analysis tools and their purpose here:
• FindBugs analyses the compiled code and does a rule-based
based analysis checking e.g. for the
use of deprecated API, for potential resource leaks (e.g. files being opened but never
closed), potential memory leaks (e.g. mutable static variables), etc.
• PMD scans source code to detect unnecessary ccode,
ode, e.g. unused variables, unnecessarily
created objects, etc. which can for example hint at incompletely implemented or
refactored code.
• CPD locates duplicate sections of code. In well-engineered
well engineered code-bases,
code
every piece of
functionality should only be implemented
implemented once, in accordance with the “Don’t Repeat
Yourself” (DRY) principle. Functionality implemented in redundant code, e.g. due to the use
of copy/paste operation bears e.g. the risk that during refactoring, only some instances of
the functionality are
re adapted, but others not, which can easily lead to bugs going
undetected.
• Checkstyle may be used to ensure that developers adhere to a common formatting of the
source code (code style). Having a mixture of different code styles within a project can
lead to multiple problems, e.g. developers not assuming responsibility for code they did
not write, style wars leading to unnecessary changes in the source code history and
impeding the tracking of code provenance, or simple ugly and hardly readable and
maintainable code.
• JDepend may be used to analyze the complexity and internal coupling of the code, e.g.
how loosely or tightly coupled different parts of the code base are. Tightly coupled code
codebases tend to be harder to maintain.
The tools noted above need to be
b fine-tuned
tuned and the indicators about code quality obtained
from them, need to be interpreted in the context of each individual software development
project. They can be automatically executed as part of a build. For example, the Jenkins CI build
server used
ed in OpenMinTeD offers plugins to collect the indicators and report them as part of the
build report. It also allows to configure thresholds to mark a build as unstable or failing if these
thresholds are violated. Additionally, Jenkins allows to collect and
and report additional quality
indicators such as warnings from the compiler, from the documentation generation tool, or from
the underlying build tools. Tools such as SonarQube offer alternative means of aggregating and
correlating code quality indicators and
and creating rules forming more elaborate quality profiles.
To ensure code quality, developers implementing software in OpenMinTeD are asked to use tools
such as the ones listed above. Most of the mentioned tools work for Java, some for multiple
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languages. If other languages than Java are used, developers should investigate whether
respective code analysis tools are available for these.
3.2.2 TestCoverage
Responsibility:

developers (WP 6)

Testtime:

Buildtime

Execution:

automatic

PotentialTool:

Jenkins Plugin:
Cobertura

SonarQube7

with

JaCoCo8,

Test coverage is an important indicator of the level of maintainability of a project and for
locating untested units of code.. It is expected that any problematic changes to code covered by
a unit test can be detected
ected by that test automatically. Coverage telemetry is obtained by
instrumenting the compiled source code to create a log file during the execution of unit tests. This
log file is then used to determine the parts of the code which are actually being executed
execu
during
a unit test, typically measured in lines of code %, conditions %, condition branches executed %,
etc. Tools by with this telemetry can be obtained and evaluated are for example JaCoCo or
Cobertura. The Jenkins CI build server used by OpenMinTeD can pick up the reports created by
these tools and display them as part of the build report. Again, thresholds can be configured to
ensure, e.g. that warnings are issued or builds fail if test coverage is dropping below a certain
threshold.
The tools mentioned
oned above focus on the Java platform. However SonarQube provides a detailed
list of alternative plugins for a wide variety of programming languages9.

3.3 API Testing
Responsibility:

developers (WP 6)

Testtime:

deployed (testing)

Execution:

automatic

PotentialTool:

REST Assured10,
Postman11

http://www.sonarqube.org/
http://eclemma.org/jacoco
9http://docs.sonarqube.org/display
display/PLUG/Plugin+Library
10http://www.rest-assured.io
11https://www.getpostman.com/
/
7
8
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The Services Layer is a very central layer in the overall architecture of the OpenMinTeD platform
since it exposes, through properly configured APIs, important services for consumption by the
frond-end layer and by third party systems and applications. It is clear that an API testing
process should be applied considering the following generic cases:
1. Return value based on input condition: it is relatively easy to test, as input can be defined
and results can be authe
authenticated
2. Does not return anything: When there is no return value, behavior of API on the system to
be checked
3. Trigger some other API/event/interrupt: If output of an API triggers some event or
interrupt, then those events and interrupt listeners should be tracked
4. Update data structure: Updating data structure will have some outcome or effect on the
system, and that should be authenticated
A potential tool that could be used is the REST Assured, a tool for automated testing and
validation of REST Services in Java. A relevant plug in has also been implemented for the Jenkins
CI server. Postman is also a widely usedtool for manual API testing and is available
avail
as a chrome
application.

3.4 System and RegressionTesting
Responsibility:

developers (WP 6)

Testtime:

deployed (testing)

Execution:

automatic

PotentialTool:

Selenium12

System testing is the final process of testing the system as a complete integrated
integrate application
before it is delivered to the end users, i.e. the customers, for the acceptance testing process. The
following issues should be considered during the design of the system testing process:
• Test data should be created on the basis of the functional specifications of the system
• The business requirements are the input data of functional testing
• Functional Requirements describe the output data of functional testing
• Actual Output Data should be crosschecked and verified with expected output d
data
A common tool for executing functional testing especially in the domain of web applications is
Selenium, an open source tools that offers an integrated development environment for Selenium
scripts. It is implemented as a Firefox extension, and allows a
ann integrated development
environment for Selenium scripts. Although it needs a fair amount of time to create scripts and a
certain level of expertise it is considered as a defacto tool for automated system and regression
12

http://www.seleniumhq.org/
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testing of web applications. Developers
Developers in OpenMinTed could also search and apply other
automation playback tools (e.g. Cucumber13) if not feeling comfortable with the use of Selenium.

3.5 StressTesting
Responsibility:

developers (WP 6)

Testtime:

deployed (testing)

Execution:

automatic

PotentialTool:

JMeter14 with Perfomance Jenkins Plugin15

As mentioned above, stress testing is a type of a non
non-functional
functional system testing focusing on issues
like robustness, availability, and error handling under a heavy load, rather than on what would
be considered correct behaviouurr under normal circumstances. In particular, the goals of such tests
may be to ensure the software does not crash in conditions of insufficient computational resources
(such as memory or disk space), unusually high concurrency, or
or denial of service attacks. Cases
that should be considered when performing stress testing are the following:
• Did a recently introduced change (severely) affect the behaviour
behavio of the system under
load?
• Does the system produce specific errors under load?
• Does
es the system lock up under load?
• Are there particular bottlenecks in the system or does it scale properly?
• Are there particular concurrency issues observable under load?
JMeter is one of the most popular open source tools for stress testing. It works by ssimulating load
on an application, and measuring the response time as the number of simulated users and
requests increases. It should be combined with Jenkins Performance Plugin that generates
graphics from JMeter reports on performance and robustness.

3.6 SecurityTesting
Responsibility:

developers (WP 6)

Testtime:

deployed (testing)

Execution:

automatic

PotentialTool:

OWASP ZedAttack Proxy16

13
14
15

https://cucumber.io/
http://jmeter.apache.org/
https://wiki.jenkins-ci.org/display/JENKINS/Performance+Plugin
ci.org/display/JENKINS/Performance+Plugin
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One of the most common techniques for security testing is called penetration testing which
simulates software attacks looking for weaknesses that allow access to system data and
functionality. A widely used tool (or scanner) for automated application security testing is the
OWASP Zed Attack Proxy (ZAP) available from the Open Web Application Security Project.
ZAP is mainly used as a proxy server to record all incoming traffic and use that traffic to simulate
attacks by modifying request parameters. ZAP scans for well-known
well known security issues, like
vulnerabilities included in the OWASP Top 10 security bugs17 such as: In
Injections, Cross Site
Scripting, Sensitive Data Exposure, Broken Authentication and Session Management, etc. In order
to drive all available traffic to ZAP proxy the use of an automatic playback testing tool like
Selenium is indicated.

3.7 UserAcceptanceTesting
UserAcceptanceTestin
Responsibility:

QA team (WP 7)

Testtime:

deployed (testing)

Execution:

manual

PotentialTool:

Redmine18

This is the first manual testing process devoted entirely to the end users. A set of test cases should
be created by the development or the system design team that have a very good knowledge of
the system functionalities and the business requirements and should
should be delivered to the end users
as a guide of their testing scenarios. The UAT should be executed before deploying every major
platform release or major version change (see D7.1 Platform Release Plan)
A common tool for creating test cases and tracking the progress of the UAT is the Redmine with
the use of a specific open source plugin like TestCaseDB19. For every test case that is failed due
to a bug or to a difference between the actual and the expected outcome of the system, an issue
is opened to the group of the developers in order to analyze it and resolve it. When the issue is
resolved, the user that opened the issue is informed back to repeat the case, test whether the
issue is actually resolved and to indicate the test case as failed or passed.

3.8 UsabilityTesting
Responsibility:

QA team (WP 7)

Testtime:

deployed (testing)

https://www.owasp.org/index.php/OWASP_Zed_Attack_Proxy_Project
https://www.owasp.org/index.php/Category:OWASP_Top_Ten_Project
18https://www.redmine.org
19http://www.testcasedb.com/
16
17
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Execution:

manual

PotentialTool:

GoogleForms

A Usability test establishes the ease of use and effectiveness of a product using standard
Usability test practices. During usability testing the following questions should be considered for
asking the users that will participate in this testing process:
• Do the users actually understand how to use the product / UI?
• Are the relevant features of the system documented?
• Does the system
stem react as users expect and in the expected time frame?
• Does the system produce understandable error messages?
• Are there any spelling or grammatical errors in the content of the pages or in any error
message
• Are there any broken links and images?
Usability
ity Testing can be performed immediately after the successful execution of the User
Acceptance Testing in order for the users to be dedicated only to the usability aspects of the
system. A completion of a web based usability questionnaire through Google Fo
Forms is considered
as typical approach for supporting this kind of testing process.
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4 Testing Methodology
Application

for

Integratinga
a

Community

This section deals with the application of the aforementioned methodology (a part of it) using as
a case the integration of a specific community application with the OMTD Platform.

4.1 Description of the Community Application
The application (named Vitis) is aimed at the community of researchers working on the Viticulture
domain who wish to find publications with relevant research outcomes especially those that deal
with the identification of grape varieties using molecular methods and phenotypic descriptions.
descriptions
Vitisis fed by ann agricultural data hub
hub(AGINFRA) that acts a) as an aggregator service collecting
publication metadata
data from several agricultural publication repositories b) as a data sharing
service that shares all the collected metadata to 3rd party web applications using proper REST
services. A high level architecture of AGINFRA is presented in the belo
below
w figure.

Figure 4.1High level architecture of the agriculture data hub

In the case of the viticulture application, the architecture is exactly the same with the additional
layer of OpenMinTeD, the platform where AGINFRA is remotely connected to (through the use of
proper web services) in order to use its text mining services
service and semantically enhance
e
its own
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publication metadata records. The below figure rrepresents
epresents an instance of the above archit
architecture
showing the case of Vitis, indicating as well the connection with the OpenMinTeD platform.
VITIS

AGINFRA

OMTD platform

Viticulture Publication Repositories
Figure 4.2
2 High level instance architecture of the community application

Figure 4.3 shows the overall workflow process (from harvesting metadata to publishing through
APIs) that is executed within the AGINFRA platform.

Figure 4.3AGINFRA’s metadata processing workflow
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• Collect Metadata: the process starts by collecting the metadata from several publication
data sources. Such sources might be: web sources that can be scrapped, OAI-PMH
OAI
targets
that can be harvested, custom APIs that can be browsed or File Dumps (XML, BibTeX, etc)
that can be directly imported into the backend of AGINFRA.
• Metadata Validation:: This step is focused
ocused on filtering out resources that might be
irrelevant to the AGINFRA context or generally malformed. The filtering process is carried
out by routines that check the metadata record completeness or its relevance to
AGINFRA’s thematic scope.
• Metadata Transformation: All metadata collections need to fall under an expressive
metadata format which can be parsed in a single, universal way by the AGINFRA internal
processes.
• Metadata Enrichment:This
This step features
eatures routines that add more information tto the already
ingested metadata records. Such routines often deal with automatic annotation of missing
fields and extracting additional keywords for metadata records, based on their textual
description or content.
• Indexing Process:The
The last step of the workflow
kflow process deals with feeding in-memory
in
indexes with the collected metadata thus enabling fast retrieval through a large chunk of
metadata. It also allows the creation of APIs, exposing the metadata collections to 3rd
party applications
Figure 4.4 shows how the metadata enrichment process is expected to be enhanced within the
OMTD framework. Within this step, AGINFRA will enrich the metadata of a publication by
communicating the OMTD Platform over the REST protocol. In a nutshell, the actual digital
publication file will be uploaded through AGINFRA to the OMTD platform wherea set of text
mining techniques is expected to be applied extracting meaningful information from the
uploaded file (such as locations and context specific topics) that will be send back to AGINFRA
under a proper format. This
his format should follow the Natural Language Processing Interchange
Format (NIF)20a standard representation in RDF for the interoperability between NLP tools.
tools For
this purpose a NIF Wrapper should be implemented in order to deliver any result in an
appropriate NIF-compliant
compliant representation format.

20

http://persistence.uni-leipzig.org/nlp2rdf/
leipzig.org/nlp2rdf/
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Figure 4.4An
An example of a sequence diagram for AGINFRA’s metadata
data enrichment process within
wit the OMTD project

4.2 Applying a Testing Methodology
For testing the integration between the AGINFRA and the OMTD platform a part of the
aforementioned tesanting
ting methodology should be applied, focusing specifically on the process of
API Testing(see 3.3, page 14)) and User Acceptance Testing. API Testing should be perfo
performed by
the developers of the AGINFRA and the
the cases that should be examined for the API Testing are
the following:
1. Return value based on input condition: Both input and output messages should be tested
against an API documentation manual that is expected too be released by the OMTD
development team.. In the case of the viticulture community application
application, the input is
considered to be a PDF file of the publication and the output should contain the extracted
information formatted into a NIF-compliant
NIF
manner. Every
ry response of the OMTD platform
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regarding the information extracted, should be recorded in a spreadsheet in order to be
examined by the experts at the User Acceptance Testing.
2. Trigger some other event:After
event:After the response of the OMTD platform, AGINFRA should
update its metadata database according to the returned information. The update event
should also be tested in terms of updating
updating the correct metadata field
fields in the database.
During the User Acceptance Testing (performed by the end users of the community applications)
one of the cases that should be tested is whether the extracted information from a source
document,, fits to the needs of the end users and follows the requirements that were set for each
community
mmunity application. For example, the end-users
end users of the vitis application i.e. researchers, should
examine the spreadsheet produced during the API testing, on whether the locations and other
extracted terms are aligned with those expected as an outcome.

Public

Page23 of 24

Testing methodology
•••

5 References
[IEEE, 1990], "IEEE Standard 610.12-1990,
610.12 1990, IEEE Standard Glossary of Software Engineering
Terminology," 1990.
[Beizer, 1995], B. Beizer, Black Box Testing
Testing.. New York: John Wiley & Sons, Inc., 1995.
[Nidhra et al, 2012] Nidhra S. and Dondeti J., Black
ck Box and White Box Testing Techniques – A
Literature Review.. International Journal of Embedded Systems and Applications (IJESA) Vol.2,
No.2, June 2012

Public

Page24 of 24

