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Executive Summary
This deliverable is the result of tasks T4.3 and T4.4, from WP4, which intends to create
DECODER’s user interface, and a tool to control impact of change, activities for a software
maintainer - the main role on WP4.
This user interface provides different views on a software project, to browse and monitor the
repository of artefacts, facilitate hypertext navigation between them, trace their changes, obtain
a general view of the documentation and detailed access to the repository contents. It
centralizes and facilitates access to the tools that generate added value for the projects.
This document describes the final version of the GUI, that was previously presented in D4.3 in
a first version status.
The deliverable has several dependencies on other tasks and feeds some other works, these
dependencies are described in the next picture, and they are summarized in the table below.

Contributing tasks of this WP
Related deliverables of this WP
Input from other WP(s)
Output to other WP(s)

T4.3, T4.4
D1.2, D1.4, D4.2, D4.3, D5.3, D5.5, D6.5
WP1, WP2, WP3, WP5, WP6
WP1, WP2, WP3, WP5, WP6
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Abstract Semi Formal Model
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1

Introduction

1.1 Purpose
The purpose of this document is to describe the work performed in tasks T4.3 and T4.4 from
WP4, whose target is to create DECODER’s user interface, including a tool to support the
control of impact of change in parts of code or documentation, focusing on the maintainer
perspective, the main role in WP4, but providing support for the rest of roles and functionalities
of the system.

1.2 Overall organization of the document
The remainder of this deliverable is organized as follows:
Section 2 presents the user interfaces developed, from the user point of view. First, the roles
are presented with a description of their main functionalities. After this, a site map is presented
indicating the relation between the different screens and how to reach them. Lastly, a
description of each developed screen is included, in a similar form as a user manual. The file
browser, renderers supporting several file formats and tools to process code and documents.
Tools to measure impact of changes are also presented.
Section 3 includes conclusions and outlines future works.
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2 User interfaces
This section presents the list of functionalities for the GUI designed and developed in
accordance with the DECODER functional requirements. For this, the roles of the application
are described first. After this, the final implementation of GUI is presented in the form of a user
manual, with descriptions and screen captures of each component and functionality
developed.

2.1 Role description
There are four roles identified inside DECODER. The following list represents their main
activities:
•

•

•

•

Developer: The developer role is presumed to have just been included in a project and
needs to understand and become familiar with all the artefacts of the project:
documentation, diagrams, code, etc. This user may also be interested in starting
new projects and guidance on following the correct methodology must be provided to
him.
Maintainer: The maintainer uses the GUI to assist the developer to control the impact
of changes through implementation of traceability management. This means
establishing links and maintaining cross-references between artefacts. DECODER
helps a maintainer to better understand the code.
Reviewer: The reviewer aims to save, in the knowledge database, what an external
reviewer understands from the code, the comments and how the code intentions are
automatically verified.
Administrator: The administrator manages project creation and user management.
It has also additional features inside Jupyter.
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2.2

Site map

Figure 1: DECODER Site map

1. Login
2. Profile selection
3. Projects list
4. User profile
5. Project versions
6. Team members
7. Git manager
8. Reviewer area
9. Project browser
10. Project phases management
11. Tool execution management
12. Traceability matrix view
13. Jupyter search engine view
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2.3 Description of the GUI
This section presents and describes the complete list of graphical user interfaces implemented
inside T4.3 and T4.4.
2.3.1

Login

The Log in screen is the first screen any user will see when opening the application. He or she
will have to introduce a username and a password. This screen is represented by Figure 2.
Then the “log in” button should be clicked, which will lead the user to the selection of the
profile, described in Section 2.4.2.

Figure 2: Login component

The button ‘Forgot your password?’ should be clicked if the user has forgotten his or her
password. The user will be asked to introduce the registered email. After providing a valid
email address, a link to reset the password will be sent to the given email address. Password
validity and username is controlled at backend and frontend and popup messages and colored
inputs show up if any of the fields is not properly filled, as seen in Figure 3.

Figure 3: Login error component
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2.3.2

Profile selection

After the successful login, the user has to select the DECODER profile, he wants to access
the application with. The available profiles (in a dropdown list) are linked to the roles that the
user has in his or her projects. After clicking Connect the user is taken to the home page of
the application.

Figure 4: Profile selection component
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2.3.3

User profile

DECODER users have access to their user profile page, shown in Figure 5, where they are
able to view the information related to their profile as well as their projects. Here they can
manage basic user information: modify the account email and password.

Figure 5: User profile component

They can also see the list of the projects in which they participate along with the roles they
play in them with a direct link to the projects, as shown in Figure 6.

Figure 6: List of user projects component

2.3.4

Project list

In this screen, shown in Figure 7, users (administrator, developer, maintainer and reviewer)
are able to view the list of projects in which they participate. Only the name of each project is
displayed. After the user clicks in a project, the details of it are displayed in the right side of
the screen.
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Figure 7: Project list component

Admin users can also create a new project by clicking on the icon on the screen, not visible
for rest of roles. Once a new project is created, the user who created the project will become
member of this project with all the three final roles. This action creates a complete database
inside DECODER for this new project. Also, an instance of Jupyter [1] is configured for this
particular project as we will describe in section 2.3.14.
2.3.5

Project version

Users (developer, maintainer, and reviewer) will see Figure 8 when they select an item in the
project list. The screen displays the project name, and several tabs representing the project
versions, the import of new versions, and the list of members in the project. Reviewers can
also see the review section.
The project version tab corresponds to the list of versions in which the user can manually
upload new sources at any time or click the project link to navigate to the project browser
screen. Only one version is included here, as for now DECODER is not implementing file or
project versioning at backend, but it could be included here in future.
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Figure 8: Project version component

The “Drop files to upload” component of Figure 9, is a drag and drop interface that allows to
upload files. The user must select the type of document being uploaded, although some
checks are implemented at backend to check the correctness of this selection.
Once a file has been dragged and dropped into the box, the input to select the artefact type is
shown along with a progress bar. Pressing the upload button will start the upload process,
until the progress bar reaches 100%. A popup with the result of the operation is shown to the
user after the action is completed.

Figure 9: Drop files to upload component

2.3.6

Git manager

The option to upload individual files was described in previous section 2.3.5. The user has
also the option to fetch sources from a git repository. The URL, username and password must
be provided. Also, the ssh private key should be included here. The git clone button triggers
an action in the backend that, starting from this information, will perform a git clone and will
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insert all the contents into the git repository. All this information is protected at backend side
also. The screen to fetch repository contents inside DECODER is shown at Figure 10.

Figure 10: Git manager component
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2.3.7

Team members

The screen displayed at Figure 11 is used by users to include new team members or revoke
project access. Here the team members and their roles are displayed and edited. Some control
rules apply here like at least one user must be present in the project. A user cannot remove
himself from a project either.

Figure 11: Team members component

Individual user roles inside the project can be updated from here. This feature is illustrated by
Figure 12.

Figure 12: Edit allowed user roles component

Also new members can be added with this screen. Only admin users can add new users to
the project. This feature is shown in Figure 13.
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Figure 13: Add new user component
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2.3.8

Reviewer area

Users with the role Reviewer have an extra tab in the project list screen. This tab, shown in
Figure 14, is used by reviewer to create the review sessions. In these review sessions,
reviewers will include comments related to artefacts, describing the actions needed in the
code. Several review actions can be created here. They have a main title, the creation date,
the user who created it and an internal identifier as well. Once created the review sessions
can be updated and removed.

Figure 14: Reviewer area

If the user clicks in one of the reviews, the component shown at Figure 15 is displayed. From
here the reviewer can check the comments inside this review session, and he can edit them.

Figure 15: Review detail component

Edition is displayed in Figure 16, reviewers have the opportunity to include new comments
associated to an artefact.
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Figure 16: Edit review component

2.3.9

Project browser

The user (developer and maintainer) is able to access this screen, shown in Figure 17, once
a version of a project has been chosen. Here he will see listed on the left side, all the artefacts
of the project, diagrams, documentation, code annotations... Once an artefact is selected, you
can view its content in the center section. Please notice that for each type of artefact, normally
a different renderer has been created inside the scope of T4.3. Section 2.3.10 presents and
enumerates the existing renderers.

Figure 17: Project browser component

On the other hand, on the right side of the screen, the user will be able to see a list of artefacts
related to the one they have selected, being able to access them with a click. If the user
decides to navigate between different artefacts, he will be able to see that tour at the top of
the central section where the tabs of the recently opened artefacts appear, being able to easily

DECODER Grant agreement No 824231

13

D4.4 Final version of the GUI for semantic navigation and change assessment

navigate between them or close them. This screen supports closeable tabs to keep open
several files as other IDEs do.
2.3.10 Artefact renderers
To support the display of all types of artefacts both internal to DECODER and other traditional
file formats, we have developed specific renderers for them. For some formats, an existing
opensource tool has been integrated, like the Monaco Editor [2] for the source code renderer
or the Mermaid UML viewer [3] for UML diagrams renderer. Other formats have been
developed from scratch. The renderers developed support the following formats:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Source code renderer:
o Source code editor for Java, C and C++
PDF renderer
o Visual representation for PDF files
Doc renderer
o Visual representation for docx files
Plain text renderer
o Visual representation for text files
ASFM renderer
o Visual representation for ASFM documents
Annotations renderer (for Java, C and C++)
o Visual representation annotations
Comments renderer (for Java, C and C++)
o Visual representation for comments
JSON renderer
o Visual representation for JSON format
UML renderer:
o Visual representation for UML diagrams
NER renderer:
o Visual representation recognized entities of interest in texts
Markdown renderer:
o Visual representation for markdown files
Image renderer:
o Visual representation for images
Jupyter Notebook renderer
o Visual representation for Jupyter notebooks
SRL renderer:
o Visual representation of predicates in sentences
CVE renderer:
o Visual representation for CVEs
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Figure 18: Source code renderer component

Figure 19: PDF renderer component
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Figure 20: Doc renderer component

Figure 21: Plain text renderer component
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Figure 22: ASFM renderer component

Figure 23: Annotation render component for Java, C and C++
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Figure 24: Comments renderer component for Java, C and C++

Figure 25: Json renderer component

Figure 26: UML renderer component
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Figure 27: NER renderer

Figure 28: Markdown renderer component
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Figure 29: SRL renderer

Figure 30: CVE Renderer

The CVE renderer shown in Figure 30 is in raw format at the time of the date of this document.
Given that the contents of CVE collections follow a common structure, a specific renderer that
displays the contents of CVE in a clearer way is under development. It will display the contents,
dates, severity, etc. putting more attention in the more important aspects of these files.
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2.3.11 Tools and project phases screen
In this screen, accessible from the left bar with the tool icon, users can work with DECODER
by following the methodology specified at WP5. This screen is also the place where every tool
can be invoked. For each project phase, displayed in the left side, a series of tools are
available. If the user is, for instance, currently in phase of design, he can go to this project
phase, select it, and the tool list that DECODER provides for this phase will appear in the right
side of the screen, as shown in Figure 31. The subset of tools included for each development
phase is described in D5.5 [4]. With this screen, a methodology guided set of actions can be
performed over artefacts and over the project itself.

Figure 31: Project phases and tools component

Once a project phase and a tool are selected, users can decide which artefacts they want to
process, an example of this is shown in Figure 32. The picture shows 3 steps, that normally
apply for all the tools. First, the affected artefacts must be selected. Then the execution mode
and options must be configured. The last screen is used to finally send the request.
When executing a tool over an artefact, a call is performed to the BPM tool at backend. It will
receive the execution parameters, selected in this screen, and oversees executing and
managing the tool execution. Some of the actions might require orchestration or take some
time, so this action is normally asynchronous, that is, the results will be notified at the screen
of tool execution results that will be later described at section 2.3.11.
Once the user has performed the desired actions, he can complete a task by marking the
check boxes in the left side of the page, the one for the project phases.
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Figure 32: Tool Execution screen component

It is important to mention, as this is one of the core pages, and from here the user has plenty
of functionalities to launch, the first time the user accesses this screen, demonstrative videos
will pop up showcasing features of the tools. This feature is shown at Figure 33.

Figure 33: Tool explanation videos component

2.3.12 Results of tool executions
As described previously, once a call is performed, execution of tools is started at backend.
From the screen shown at Figure 34 users can follow the status of the execution of these
actions. This screen takes output from the BPM and shows the status of each tool invocation.
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Figure 34: Tool results component

As this list can become big, it has some filtering capabilities. Results are filtered by tool and
also by identifier, which is provided also in the “Tools and project” phases screen, described
at section 2.3.11. Figure 35 shows this screen.

Figure 35: Filtering tool invocation component

After selecting one of the files, a popup displaying information about the execution and the
results is shown. This popup has general information describing the invocation time, the
completion time and the status among others. It also contains 3 tabs that describe the selected
artefacts, the results and the logs resulting after the call. Figure 36 represents this feature.
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Figure 36: Individual invocation result component

Information about the generated or affected artefacts are shown in the second tab (Figure 37).
The execution of a tool will modify the contents of the PKM, here the user has track of the
changes performed and over which artefacts.

Figure 37: Tool execution results component

Finally, even the logs of the execution are returned to the user as show in Figure 38. This is
particularly useful when one of the tools fails in its execution, or just to check the details of the
changes. It is important to mention that the tools normally do not take too much time to
execute, although some specific tasks needed this asynchronous behavior.
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Figure 38: Tool execution logs component

2.3.13 Control impact of changes view
This screen shows, in a visual way, the results obtained the by the trace recovery tool. This
tool finds relations between annotations and code and calculates a measurement of similarity
between them. Those traces are saved into the PKM and retrieved at this screen, presented
in a visual way, as displayed in Figure 39. The idea of the traceability matrix is to display an
arrow icon
between two elements, when the similarity calculation resulted in a value higher
than 0.85.

Figure 39: Traceability matrix component

These calculations are triggered by the user, and when there’s an existing trace calculated,
whether or not has an arrow, it is displayed here. The idea is that if a user has to modify one
method, by checking the traceability matrix he could find related parts of code to double check.
With this tool developers can create relations over those parts of code that are related but
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might look unrelated at first sight, facilitating maintenance works and avoiding collateral
problems during modifications of code.
To calculate the relations, the traceability matrix must be executed. It is present in the Tools
section, in LLD, System implementation, as seen in Figure 40. The users must select two
elements, annotations or comments inside the code, and execute the tool. The traceability
matrix tool will then process the semantic similarity between these two elements, and it will
include an entry in the traceability matrix table. When the similarity is higher than the 85% a
row indicating similarity will be present in the table described above.

Figure 40: Traceability matrix to trigger similarity calculations

Finally, users can click in each row in the matrix, and the detail of the calculated similarity will
show up. Figure 41 display in detail the two affected artefacts under relation, and the result of
calculation.
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Figure 41: Detailed similarity view

Another interesting feature to measure the impact of changes is accessible from this screen.
Here the users have access to the HTML reports created by TESTAR [5] displaying the
differences found between two running versions of the application. This report outlines
changes, that can be used to detect collateral effects in the UI of an application after a change.
The reports are generated at the tool management screen and presented here in the control
of impact screen. The button to display the report is shown in Figure 42. The following section,
2.3.14 describes in detail the results generated with this tool.

Figure 42: Open sitemap differences component

2.3.14 Model Diff
TESTAR is an open source tool (www.testar.org) for automated testing through graphical user
interface (GUI) currently being developed by the Universitat Politecnica de Valencia and the
Open University of the Netherlands.
As TESTAR explores automatically the SUT, it used the Document Object Model (DOM)
information extracted from MyThaiStar [6] SUT, to generate and save a TESTAR State Model
in the OrientDB graph database. This model contains information about the Widgets, States
and Actions, that were found in the SUT.
TESTAR has used its Model Diff functionality to identify graphical and behavioral differences
between two MyThaiStar versions. To do this, a sequence of 100 actions has been run with
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TESTAR for each version. Before that, some widgets have been filtered, such as the button
to change the language or widgets that led to certain parts of the application. This has been
done to reduce the explorable paths and make the tests subject to similar characteristics.
First of all, the current version of MyThaiStar (https://github.com/devonfw/my-thai-star) has
been deployed, and automated tests have been run with TESTAR. From this, a State Model
associated with this version was obtained. After that, tests were run on another version of
MyThaiStar that was created based on the one mentioned before, and by applying GUI
changes that appeared in the version used in the MyThaiStar presentation corresponding
State Models were created.
Having these two StateModels, TESTAR was used to create its Model Diff representation. For
this, it was specified that State Models should be taken into account.
With this information, a set of files was obtained that reflected the Model Diff data. Among
them is DifferenceReport.html, which offers us the possibility of viewing the information in an
organized way in a web browser.

Figure 43: Difference report files

2.3.14.1 Disappeared abstract states
At the top, we can see the section called "Disappeared Abstract States", which represents
states that existed in the first version considered, but not in the second. An abstract state does
not contain all the properties of a concrete state, but only a subset of them. In this state, it has
been taken in consideration “Web Widget is Off Screen”, “Web Widget href”, “Web Widget tag
name” and “Web Widget text content”.
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Figure 44: Disappeared abstract states

The value of "Disappeared Abstract States", however, often changes when different states
have been discovered in the two versions, through different paths. In this case, we have 40
disappeared abstract states, and a set of images is displayed in relation to it.
2.3.14.2 New Abstract States
Below, we find the "New Abstract States". This is the opposite case to the previous one and
reflects the states that have been discovered in the second version and were not contemplated
in the first one. We have 34 new abstract states.
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Figure 45: New abstract states

2.3.14.3 Specific State changes
Finally, we find the section "Specific State changes", in which we can see information about
states that have been detected in both versions but contain elements that have changed. In
addition to textual data, we find images that show the states in both versions, as well as the

Figure 46: Specific state changes

visual representation of the data.
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On this occasion, only a visual change from one version to the other was detected. In the first
case, which corresponds to the current version of MyThaiStar, the placeholder of the
dropdown to sort dishes was "Price", and it also had a text at the top called "Sort By".

Figure 47: Initial version of the “Sort By” component
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However, in the other version the upper text disappears, and the placeholder of the dropdown
becomes "Sort By".

Figure 48: Modified version of the “Sort by” component

Figure 49: “Sort by” component detail

The report also includes a visual representation of the GUI changes that have been detected.
This is an image the size of the previous two images, showing a black background.
The areas of the image that have lighter tones represent the GUI positions that have changed
from version to version.

Figure 50: Detected changes screen
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Figure 51: Detected changes detail screen

We can also see information about the "Sort By" widget that was above the dropdown in the
first version, and that has disappeared in the new version.

Figure 52: Information about the disappeared widget

To sum up, the TESTAR Model Diff tool has been successfully applied to the MyThaiStar
application. It has been found that there are not too many changes between the two versions
used, and possibly there would be a greater number of changes if the Model Diff was applied
with older versions.
Finally, TESTAR and the Model Diff tool aim to be applied to a greater number of SUTs, being
these of different sizes and belonging to different environments or architectures. The report
which is included in the GUI by TESTAR is show in Figure 53.
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Figure 53 Report displaying UI differences

2.3.15 Jupyter search engine view
Figure 54 represents the Jupyter search engine view. This search engine has been inserted
in DECODER; it has been integrated and connected to the PKM. The interface of Jupyter
allows users to create and share documents that contain live code, equations, visualizations
and narrative text.

Figure 54: Jupyter search engine component

After clicking in the Jupyter icon in the left bar, the Jupyter view is loaded into a component.
The component contains mainly an iframe pointing to a central Jupyter installation which
connects to the underlying PKM. At the end it results in a Python engine running inside the
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web browser, that allows users to execute code that retrieves data from the PKM and
generates HTML.
A template with queries is presented to the user with the aim to show the data in a predefined
format. The templates are examples of how to retrieve information and how to present it. The
features that Jupyter provides to DECODER are described with more detail in D6.5 [6], as this
work is part of T6.3 of WP6. In general, counters, graphics, algorithms for text parsing and
other code snippets are included. They mainly show details of the projects and they are
supposed to be used as a starting point to modify and generate new information. This tool
brings to users the ability to obtain data and freely process it.
2.3.16 Help page
A help page has been included inside the application; it is displayed in Figure 55. It is always
present on the bottom left corner, after the user has logged into the system. To open it, the
“Support” icon must be pressed. This action will display the help page of this GUI. This section
provides general information to the user on how to use the application. Sections with
information related with each component described in this deliverable are included also. The
first screen shows the site map, enumerating all the screens, and from there, users can
navigate through sections of the site.
Also, a section for frequently asked questions is included along with the topics that might need
more clarifications. Some of those questions come from our last usability testing included in
Appendix B. Support to users is also done with the informative videos bundled inside some of
the sections of the application, as previously described in section 2.3.11.

Figure 55: Help page
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2.4 Execution instructions
For the execution of the complete tool, the following software is required:
• Docker [8] or yarn [9] or npm [10]
• A git client.
Clone the project using a git client
$ git clone https://gitlab.ow2.org/decoder/frontend
Go to frontend folder and do:
$ docker build -t decoder-frontend:latest -f ./docker/Dockerfile .
$ docker run -p:80:80 decoder-frontend:latest
This will start the application and will run at: http://localhost/
Alternatively, you can locally run the software, without docker, by doing:
$yarn
$yarn build --configuration=production
$yarn start
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3 Summary and conclusions
In tasks T4.3 and T4.4 Capgemini has developed the GUI of DECODER. The web application
has been designed considering the requirements described in these tasks, as well as
requirements from each work package and partner. These tasks have a strong dependency
on what has been implemented in the backend side (PKM and tools). Task T4.3 describes
navigation and browsing features, while task T4.4 describes features to control impact of
changes in software. Also, the GUI implemented must render all the contents calculated and
stored into the PKM. It must provide ways to execute the DECODER tools and browse their
results also. It must provide a framework to work with projects, users, git…. It is important to
mention that some of these tasks, are not directly detailed in T4.3 and T4.4 but they have
been developed to produce a more usable platform.
In relation with the browsing capability of DECODER (T4.3), in this document we have
described all the renderers developed and included in the GUI. Each tool inside DECODER
generates different formats of data, and the data must have its corresponding visualization in
the DECODER GUI, to actually provide value. The renderers then, are visual representations
of the artefact types that the PKM hosts. The GUI has included 15 renderers to support this.
The project browser allows users to search and open all these types of artefacts and display
them directly in the GUI. It organizes the results the in form of a tree and based on the artefact
types. The queries have been implemented to be flexible enough to work with thousands of
files. Once one artefact is opened, the right side includes a reference to the related artefacts
tracked by the PKM. Moreover, screens to support general features like project management,
users and roles management, project browsing, or git interconnection have been developed
and included also.
The Jupyter platform is fully integrated, a topic that is described in detail in D6.5. It has been
an especially complex point. Security topics, proxying, JavaScript and Python kernel
intercommunication, support of groups of users … Several complex topics, that were needed
to produce a fluent integration between the GUI and Jupyter platform, are today included
making DECODER more usable and providing also programmatic browsing capabilities into
the system.
The DECODER GUI also supports three roles, and different ways of interaction given the
selected role are implemented. Usage hints and videos are presented to end users, so the
usability of the application is again improved, and the learning curve is softened.
DECODER includes several developments in relation to the control the impact of a change
(T4.4).
The first one is the traceability matrix that allows users to verify how a change will impact the
system, by reviewing semantic relations with the piece of code to be modified. Interesting
features have been implemented for that matrix. Using it, the user can review the matrix to
find semantically related parts inside the project, to check if a related part should be updated
also. This is interesting to measure the impact of one change inside the code. As the name
indicates, the matrix displays artefacts in one column, and it includes semantically linked
artefacts in the rows. The cells that contain relations include an arrow indicating this. A detailed
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view of the relations and the exact measure is shown to users when they click in one of the
cells of the matrix. The semantic relations are calculated by the traceability matrix tool; the
calculations are manually triggered from the tool support page. It can be used by developers
to remark relations between the more important parts of the code, by creating the semantic
relations that would remain hidden on first sight, facilitating maintenance tasks, by detecting
collateral implications before delivering a change.
Once calculated, the visual representation, the matrix at the GUI, displays all the existing
semantic relations in the PKM. During the user test phases described in Appendix A, visual
improvements were included in this tool. The improvements demonstrated that the usability of
this tool was good and well understood by users during last user test, described in Appendix
B. The features included for instance, the detailed view of the similarity and facilitating the way
that the matrix is filled.
The second development is the detection of differences in user interfaces of projects loaded
inside DECODER. This feature is implemented by the TESTAR tool, and its results are
rendered by the GUI in the form of an HTML report. This feature produces interesting insights
for DECODER users. After including a change into the code and deploying it, this report will
show differences between versions of the UI, helping the user to identify possible side effects
of code modifications, in the UI.
During the last year of the project, special attention to the integration of tools and their results
has been put in place. The new BPM tool, that manages the access to tools and results, to
follow the DECODER methodology described at D5.4, has been completed and integrated in
the GUI. This methodology, suggests a way to use each tool inside DECODER, following a
step by step along all the phases of the software development lifecycle. The BPM tool controls
the list of available actions per phase and also controls the execution of each action. It acts
as a central point of execution and management. So, all the tools are now executed through
the BPM in the backend. The GUI has included screens to support the BPM tool and this
methodology. The development of the BPM has been completed during the last months of the
project. It is important to mention that the GUI was interconnected to each individual tool in
previous versions, so each tool was tested and debugged inside the real platform, thanks to
this initial development. The final version of the GUI, however, does not directly connect with
tools, but through the BPM, which orchestrates those executions. Many of the tools have also
updated their resulting formats; other tools and artefact types have been included during last
months, so new renderers have been implemented accordingly.
It is interesting also mentioning that thanks to the usability tests performed, the usability of the
tool execution section was completely improved. The first usability test, described in Appendix
A, pointed out, the complexity of the management of this screen. This point of improvement
was also suggested by reviewers, during the second demonstrator of the project, when the
development was in an early stage. As a consequence, the components to execute the tools
and manage the project lifecycle, following the DECODER methodology, have been
redesigned. The final user test implemented at M35, showed a clear improvement in terms of
usability and understandability of this feature.
From the technical point of view, the GUI is a web client, that runs in any web browser. It is
also delivered as an installable desktop application, using Electron [11] packaging. It has been
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developed in Angular, which is composed of HTML, SCSS (superset of CSS), and Typescript.
All the communications are always performed using the REST API deployed on top of the
PKM. The GUI retrieves json formatted data, which will be parsed and presented to the user,
in interactive HTML format, running inside the web browser.
The GUI is configurable to be connected to any existing backend. By default, it is connected
to the central PKM, hosted at OW2 platform. But individual installations are also supported by
configuring one properties file. The internal plugin subsystem that was initially described in
D4.3 [12] is still present. It has been particularly useful when including new renderers into the
DECODER with no extra configuration efforts. The architecture and technologies are the same
as described at D4.3, so no extra information is provided in this deliverable. To be mentioned
that this architecture supports well the initially described requirements that include tools and
languages of different natures and big databases with pre calculated information.
Unit tests for each GUI component were developed with Jasmine [13]. The unit tests have an
approximate coverage of 60% and they are delivered with the code also.
Usability tests were internally performed two times, introducing changes in the parts that were
identified to be more complex to understand. The results of the final usability testing are
included at Appendix A and Appendix B.
To conclude, all important objectives of tasks T4.3 and T4.4, have been achieved. We
consider that in general, the development efforts done in these two tasks have fulfilled the
requirements from each partner and from each task in WP4. We have also accomplished a
good level of usability for the end user. In relation with the GUI, we have developed a promising
framework, designed to be extensible, supporting many artefact types and integrated with all
the tools of DECODER. The GUI is also user friendly, it includes help areas, demonstrative
videos, ease of access and it was tested with big volumes of data. These characteristics will
help to have a better reception from future users.
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Appendix A Usability test report
Two user testing campaigns have been implemented inside Capgemini, to improve the
usability of the platform and to obtain inputs from real users in relation with the productivity
gains that DECODER provides.

Usability test
The first DECODER GUI user test took place in M30 where a group of 8 developers from
Capgemini suggested improvement points that were included in the system. This experiment
was mainly focused in detecting blocking points inside the GUI, or those sections harder to
control or understand.
Based on the results, we could reaffirm the interface design and correct design or
implementation errors. And as we will show in the end, significant changes were included in
DECODER a cause of that.

Usability test format
8 individuals with different skills where selected. They had no previous knowledge nor
formation about DECODER, but the talks or videos showcasing the system done in
Capgemini. Users have different degrees of experience, that is grades A, B, and C, in function
of their experience.
Users were asked to complete tasks, while they were being observed by a researcher, to see
where they encounter problems and experience confusion. If more people encounter similar
problems, recommendations will be made to overcome these usability issues.
The steps to follow were:
Grade A - Developer Junior
You have just entered ADCenter as a new Junior Front Developer and you have been
assigned to the project for MythaiStar. Your team leader invited you to DECODER so that you
can view the code of the project’s last versions. You need to:
1.

Log into DECODER as a Developer and access to the project assigned to you by
your team leader.

2.

Upload a new version of the project. Use the folder you received in attachment
(newversion.zip).

3.

Your team leader asked you to change the name of the last version of the project
to”Last version”

4.

Decoder has a number of tools that you can use for your project, so now you should
find these tools to transform a Class model with XMI annotation to a Class Model
with JSON annotation and Diagram spec with a tool provided by DECODER.

5.

Then, log out.
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Grade B - Maintainer Middle
You have been working in the ADCenter’s Mythaistar project of 1 year already and you have
just got the access to the app called DECODER where you can maintain all the artifacts,
documentation and code related to your projects.
You need to!
1.

Log into DECODER as a Maintainer ana access to the project assigned to you by
your team leader

2.

Upload a new version of the project. Use the folder you received in attachment
(newversion.zip). 3.Access to the traceability matrix of the project’s last available
version and check if artifact x and artifact x are related. If the relation does not exist,
create it manually.

3.

Decoder has a number of tools that you can use for your project, so now you should
find these tools to transform a Class model with XMI annotation to a Class Model
with JSON annotation and Diagram spec with a tool provided by DECODER.

4.

Then, Log out.

Grade C - Maintainer Middle
Vou have been working in the ADCenter’s Mythaistar project for 2 years already and you have
just got the access to the app DECODER where you can maintain all the artifacts,
documentation and code related to your project. As a Maintainer, your mission is to check all
the relations between artifacts and create new ones in case the project needs it.
1. Log into DECODER as a Maintainer and access to the project assigned to you by your
team leader.
2. Access to the traceability matrix of the project’s last available version and check if
artifact x and artifact x are related. If the relation doesn’t exist, create it manually.
3. Decoder has a number of tools that you can use for your project, so now you should
find these tools to transform a Class model with XMI annotation to a Class Model with
JSON annotation and Diagram spec with a tool provided by DECODER.
4. Then, Log out.

Results
The following table shows the results of these steps, the only target was to verify if the users
were able to reach every one of the objectives by themselves. We verified that no user was
able to reach the step number 4, and only two of the users reached step 3 with no problems.
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That gave us a clear feedback that something should be changed in the GUI design. Each
group of users had different paths to be followed. From the “Don’t pass” and “Pass with
difficulty” steps, we detected that some changes in the application were needed.
Minor modifications were included in the DECODER GUI, like the way to access the
traceability matrix.
The biggest and more remarkable change was the inclusion of a completely new screen, for
tool management. We have described this tool in this deliverable in section for the
management and execution of tools. Also, the component to control the Methodology
guidance was adapted and simplified.
A subsequent usability study has been done, it is included in Appendix B, and it remarked that
the inclusion of this modifications made the platform more user friendly and usable.
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Appendix B User tests
The second user test took place in December 2021 during a workshop at Capgemini. Thanks
to the hands-on workshop format, we received detailed feedback, respectively from 26
professional software developers at Capgemini. This test focused on both productivity gains
and usability of the GUI.
This user test conducted at Capgemini raised more comments and optimization opportunities
that might be considered by current DECODER partners and next contributors to the
DECODER open source OW2 project, starting January 1st, 2022. The following document
describes the nature of the test and present the results obtained.

User test format
The usability test consisted in the execution of some predefined actions inside the DECODER
GUI, using a provided test project and a small script of actions to perform. The actions suggest
only ideas and do not point the user on how or where to do them. Users are supposed to be
able to perform the experiment by themselves without any external help, other than the one
provided. A group of 30 users was internally preselected. The group of users cover participants
with different experiences, including junior developers to senior developers with some Java
background which was the main target of this experiment.

User test material
The participants were provided with documents to facilitate their experience. The provided
materials contained one simple project in Java, which included source code files, a
requirements file and one UML diagram.

One Power point, described in a general manner, the contents of GUI, with small descriptions
and screen captures of the ideally more utilized sections of the web application. Apart from
this small presentation, users were pointed to use the internal documentation present in the
DECODER GUI. They were provided with a username and password, and an empty project
was created for each user. Finally, users had a small guide, with the actions that they should
do inside the GUI, with the project.
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User test questions
After completing the guided exercise, users were prompted to fill a questionnaire, with the
following categorized questions:
Related with productivity:
•
•
•
•
•
•

The DECODER tool allows me to complete tasks more quickly
The DECODER tool improves my job performance
The DECODER tool improves my productivity
The DECODER tool enhances my effectiveness on the job
The DECODER tool makes it easier to do my job
Overall, I find the DECODER tool useful in my job

Related with usability:
•
•
•
•
•

I find the DECODER tool easy to learn
I do not need to consult the user manual when I use the DECODER tool
My interaction with the DECODER tool is easy for me to understand
The DECODER tool is flexible to interact with
I find it easy to become skillful when I use the DECODER tool

General opinion:
•

Overall, I find the DECODER tool easy to use

All these questions have 5 possible response options scoring between 1 and 5. The possible
answers for the questions were:
•

Strongly disagree - 1

•

Disagree - 2

•

OK - 3

•

Agree - 4

•

Strongly agree – 5

User test results
The answers to the questions described above have grouped and studied to generate several
graphics and calculations. The average of each question is used as one of the key indicators.
Only one result has been discarded because it contained the same evaluation for all the
questions. The unofficial outputs from users and individual interviews have been also
conducted to gather ideas or points of improvement.
The following table presents the results obtained after the poll was completed:

DECODER Grant agreement No 824231

45

D4.4 Final version of the GUI for semantic navigation and change assessment

The
DECODER
tool allows
me to
complete
tasks more
quickly

3
4
1
3
5
4
5
3
4
5
4
3
3
3
3
4
3
2
2

The
DECODER
tool
improves
my job
performance
3
4
2
3
4
4
4
4
4
5
4
4
3
3
3
4
3
2
2

The
DECODER
tool
improves my
productivity
3
4
2
3
5
4
3
3
4
5
4
3
3
3
4
4
4
2
3
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The
DECODER
tool
enhances my
effectiveness
on the job
3
4
2
3
4
5
4
4
4
5
4
4
3
3
3
5
3
2
3

The
DECODER
tool makes it
easier to do
my job
3
4
2
3
4
5
3
4
4
5
5
3
3
3
3
5
4
2
2

Overall, I find
the DECODER
tool useful in
my job
3
4
2
3
4
4
4
3
4
5
4
4
3
3
3
4
3
2
3

I find the
DECODER
tool easy
to learn
4
4
4
4
4
4
4
3
3
4
3
1
3
3
3
4
3
2
4

I do not need
to consult the
user manual
when I use
the DECODER
tool
3
3
3
3
3
4
3
3
3
3
2
2
3
4
4
3
1
2
3
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My
interaction
with the
DECODER
tool is easy
for me to
understand

4
3
3
3
3
5
4
3
4
4
3
2
2
4
3
5
2
2
3

The
DECODER
tool is
flexible to
interact
with

3
4
2
3
4
4
4
4
3
5
3
2
3
4
4
5
4
2
3

I find it easy
to become
skillful
when I use
the
DECODER
tool
3
4
3
3
4
4
4
4
4
5
4
2
3
3
3
3
3
2
2

Overall, I
find the
DECODER
tool easy to
use
4
4
2
3
4
4
5
3
3
5
4
2
3
3
3
5
3
2
3
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3
2
3
5
4
5
4
3,461538462

3
2
3
5
4
5
3

3
2
3
5
4
5
4

3
2
3
5
4
5
4

3
2
3
5
3
5
4

3,4615385 3,538461538 3,615384615 3,538461538
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3
3
5
4
5
4

3
3
3
5
5
5
5

3,538461538 3,5769231
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2
2
1
5
3
5
3

3
3
2
4
5
5
5

3
3
3
5
4
5
5

2,923076923 3,423076923 3,61538462 3,5

3
3
3
5
5
5
4

4
3
3
5
4
5
4
3,576923077
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The table displays the response evaluation for each question and the resulting average. Given
the small set of subjects of the experiment all the responses are considered, and no percentile
calculations or medians have been included. Because of space restrictions of this document,
columns indicating the profile of the user or the identifier of the subject are not included.
In relation with the average calculated for each question, the following results were obtained:
In terms of productivity:
•

completing developer tasks more quickly (3.46 over 5)

•

for improved developer performance (3.46 over 5),

•

for improved developer productivity (3.53 over 5),

•

the job effectiveness (3.61 over 5).

In terms of usability:
•

easy to learn (3.57 over 5)

•

the present documentation provides enough information (2.92 over 5),

•

offering flexible tools to interact with (3.61 over 5).

•

DECODER tool was easy to use (3.57 over 5).

About the questions related with the productivity improvement, if we categorize the results per
years of experience, we observe that on average, profiles with experience up to 8 years find
that the platform increments their productivity. Profiles with more experience find the
productivity boost correct or they do not find improvement enough. The table below shows this
tendency, in relation with the experience of the subjects.

The results indicate that junior or middle experienced profiles do find the platform interesting
to use, and this interest decreases in direct relation with the years of experience. This points
out that some features might be included in DECODER to change this tendency for senior
profiles.
In relation with the second group of questions referring to usability topics, a similar study has
been done. The following table represents the results, on average, of this categorization:
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In this case this tendency is presented in a more softened format. That means that users find
the platform usable enough, and that they experienced no significant problems during this first
contact with DECODER. Observing the graphic there’s one question that scores below 3 for
profiles with less than 8 years of experience.

Conclusions
This study has focused in two main topics:
•
•

Productivity gains provided by DECODER
Usability of DECODER

The general study of these questions has shown that in general DECODER provides
productivity gains for end users and that the usability is good and the entrance barrier is not
very accentuated.
The categorized study displays a tendency showing that DECODER generates more useful
outputs for Junior and Mid-experienced profiles, and that some improvements must be
included to fulfill the expectations of senior profiles.
The usability of the platform is good enough for each group of subjects under study.
A clear point of improvement is related with the documentation provided to Junior and Midexperienced profiles. They seem to be the group of users that will exploit DECODER outputs
in a better way, and after this study, special care must be taken with the documentation
provided for them.
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