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Executive Summary 

This deliverable is the result of tasks T4.3 and T4.4 in WP4, which intends to create 

DECODER’s user interface, and a tool to control impact of change, activities for a software 

maintainer - the main objective of WP4. 

It describes the first prototype of the GUI that will be complemented and completed by D4.4 in 

M36, with the final version of the user interface. 

The 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.  

The deliverable has several dependencies on other tasks and feeds some other work, which 

are described in the next figure and summarized in the table below. 

 

 

 

Contributing tasks of this WP T4.3, T4.4 

Related deliverables of this WP D4.4, D4.2, D1.2, D5.3 

Input from other WP(s) WP1, WP5, WP6 

Output to other WP(s) WP1, WP2, WP5, WP6 
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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 in 

WP4, whose target is to create DECODER’s user interface, including a tool to support the 

control of impact of change on a piece of code or documentation, focusing on the maintainer 

perspective, the main role on WP4. 

This document represents a revised version (V1.1) that integrates the comments and 

recommendations made at the second project review in April 2021. 

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 along with their user flows. User flows are descriptions of the expected usage 

of the application. 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. 

Section 3 outlines aspects related with the technology. Selected languages and technologies 

are explained and justified. Then a set of architecture diagrams are included, with different 

levels of abstraction, for a better understanding of the complete system. After that, 

clarifications on some topics that might need more detail are included, describing the plugin 

system or the high-level API interconnection. 

Finally, Section 4 presents conclusions and outlines future work. 
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2 User interfaces 

This section presents the list of user interfaces designed and developed. For this, the roles of 

the application are described first, and the user flows as well. After this design point of view, 

the final implementation of interfaces is presented in the form of a user manual. 

2.1 Roles 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 this tool 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 tool will help a 

maintainer to better understand the code, documentation and relationships between 

them. 

 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 user named Administrator will be in charge of managing the requests to join 

DECODER platform and will be able to view the total list of members of the 

application. He can also reject suspicious requests and remove DECODER users. 
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2.2 User flows 

There are many different pathways a user can take when interacting with a product. A user 

flow is a visual representation taken when using an application. The flowchart begins with the 

user’s entry point on the application and ends with the final action. This process allows to 

understand the flow of an application and follow the steps done by a user. 

Next sections describe the designed user flows to describe the system through the set of 

actions each user will do on the system. 

2.2.1 Administrator user flow 

The administrator will have to insert his correct email and password to be able to login in 

decoder. Once logged in, he will land on an interface with two tabs: “pending requests” and 

“all users”. On the pending requests screen, the user will see a list containing account creation 

requests by new people. The data displayed will consist of request date, username and email. 

The admin will have two actions on this screen: accept the request or reject it. If he decides to 

reject it, a confirmation dialog will appear, since this action cannot be undone. On the other 

hand, there is the “all users” tab. In this section the user will be able to view the list of all the 

users accepted in DECODER. The data of the users will be the date of inclusion in the 

application, username and email. The actions of the admin on this screen will be to delete one 

or more users. If he decides to delete a user, a confirmation dialog will show up, since this 

action cannot be undone.  

 

Figure 1: Administrator user flow  
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2.2.2 Shared interactions 

Any of the following users: developer, maintainer or reviewer, will follow the next flow of 
screens during the application usage. They will have to log in with a valid email and password, 
and select the profile they want to connect with, afterwards. The available profiles will be those 
assigned to them in the projects. By default, all users are developers. After selecting a profile, 
the user will land in the project’s list screen where all the projects, in which they participate, 
appear. Once one is selected, the user will be able to access a version of the project, import 
a new version from their local disk and view the project members. On the other hand, the user 
can also create a new project from scratch. In this case, he will be considered the owner of 
the project. The owner will be able to name it, import new versions of the project and add and 
remove members. In addition, he can also permanently delete a project. The diagram has 
been splitter in two parts, to display bigger fonts.  
 

 

Figure 2: Shared interactions user flow (1) 
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Figure 3: Shared interactions user flow (2) 

2.2.2.1 Developer 

The developer user is able to access the following screens after having selected the version 

of a project: structure view and Jupyter view. Actions within structure view allow to view project 

artefacts, navigate among related artefacts and download an artefact. On the other hand, in 

the Jupyter view, the user will be able to interact with the Jupyter component installed in the 

DECODER application and both read from and write to it. This component is explained in 

section [3.4]. Different views of the project are supported by the plug-in mechanism, so extra 

views can be added in future, through a simple process that is described in section [3.3]. 
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Figure 4: Developer user flow 
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2.2.2.2 Maintainer 

The maintainer has the same qualifications as the developer but will also be able to carry out 

additional actions in the traceability matrix of the project. The maintainer may, in addition to 

viewing the matrix and filtering it, create new relationships between artefacts or, on the other 

hand, delete existing relationships. 

 

 

Figure 5: Maintainer user flow 
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2.2.2.3 Reviewer 

Reviewers can access the following screens after having selected the version of a project: 

structure view and Jupyter view. Actions within structure view are to view project artefacts, 

navigate among related artefacts, and download an artefact. On the other hand, in the Jupyter 

view the user will be able to interact with the Jupyter component installed in the DECODER 

application and both read from and write to it. 

 

 

Figure 6: Reviewer user flow  
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2.3 Site map 

 

Figure 7: DECODER site map 

 

1. Registration and login 

2. Profile selection 

3. Projects list 

4. User area 

5. Admin area 

6. Advanced search 

7. Project versions 

8. Project import 

9. Project members 

10. Project dashboard view (Traceability matrix) 

11. Project browser view 

12. Jupyter search engine view 

13. Support page 
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2.4 User interfaces description 

This section presents and describes the complete list of user interfaces implemented so far. 

2.4.1 Login and registration 

 

Figure 8: Login interface 

The Log in screen is the first screen any user will see when opening the application. If the user 

is registered, he or she will have to introduce his or her email address and the password. Then 

the “log in” button should be clicked, which will lead the user to the selection of the profile 

[2.4.2.] 

The button ‘Forgot your password?’ should be clicked in case 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 this address. 

In case the user is not registered, he or she should click the ‘Register’ link.   
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Figure 9: Registration interface 

By clicking the ‘Register’ link the user is shown the above page. He or she should provide a 

valid email address. After doing so the user should click the ‘Request access’ button. The 

application administrator will receive request which should be approved or rejected.  

If the registration request is approved by the administrator, an email will be sent to the user 

with a link to the password setup. The password setup page will contain 2 fields: 1) will require 

input of at least 8 alpha numeric characters and 1 special character and 2) confirmation of the 

password from field 1. After successful setup of the password the user will be taken back to 

the Log in screen.  
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2.4.2 Profile selection 

 

Figure 10: Profile selection interface 

After the successful login, the user has to select the DECODER profile, he or she 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. 



   

   

D4.3 First prototype of the GUI for trace recovery and impact of change control 

 

 

DECODER Grant agreement No 824231  13 

2.4.3 User area 

 

Figure 11: User area interface 

All of the users of the application (developer, maintainer and reviewer) have access to their 

user area where they will be able to view both the information related to their profile and their 

projects and will be able to manage basic user information: determine an organization and 

workplace, modify the account email and password.  

The users will also be able to see the list of the projects in which they participate, their details 

(roles played in them and creation date) and a direct link to those projects. 
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2.4.4 Project list  

 

Figure 12: Project list interface 

On this screen, the users (developer, maintainer and reviewer) will be able to view the list of 

projects in which they participate. Only the name of the project will be displayed. The user can 

also create a new project from scratch by clicking on the  icon on the screen. Once a new 

project is created, the user will become the owner of that project and the word "owner" will 

appear next to the title. The user can also edit the name of the project in case he is the owner. 
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2.4.5 Project version 

 

 

Figure 13: Project versions interface 

The users (developer, maintainer, and reviewer) will see this screen when they select an 
assigned project from their list. The screen displays the project name, three tabs representing 
the project versions, the import of new versions, and the list of members in the project. This 
screen corresponds to the list of versions in which the user can both access one of the versions 
with the profile selected at the start of the application and delete one of the versions. There is 
also a direct link to the upload of a new version that sends the user to the second tab of the 
screen. 
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Figure 14: Project versions interface (2) 

This screen corresponds to the same one shown above, but from the point of view of a project 
created by the user. In that case, the word “Owner” appears at the top of the project name. 
The user here can also edit the name of the project.  
 
On the other hand, the user who owns a project will see a button on his interface to be able to 
permanently delete the project with all its versions. If this happens, the project will disappear 
for all of its members. 
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2.4.6 Project import 

 

Figure 15: Project import interface 

This screen corresponds to the second tab of a project. In it, all users can upload a new 
version. At the moment the local upload from a computer is contemplated, but the possibility 
of uploading versions from other applications is foreseen. The user can directly drag the folder 
or files into the displayed input or click the "browse" button to upload files.  
 
On the other hand, the user will be able to select from where the source is imported. 
  



   

   

D4.3 First prototype of the GUI for trace recovery and impact of change control 

 

 

DECODER Grant agreement No 824231  18 

2.4.7 Project members 

 

Figure 16: Project members interface 

This screen corresponds to the third tab of a project. In it we can simply visualize the 
information about the members of the project: name and surname, email address, if a member 
is the owner of the project or not and the role or roles he plays. 
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Figure 17: Project members interface (2) 

This screen corresponds to the third tab of a project from the point of view of an owner. In it 
we can see the same basic information about the members of the project as commented on 
the previous screen.  
 
On the other hand, the user (developer, maintainer and reviewer) who has the attribute of 
being a project owner may also add new members by providing the necessary information: 
name, email address, one or more roles, whether or not they are the owner. Once the new 
member's details have been filled in, the user will be able to send the request to the new 
member and, if it is accepted by the administrator if he does not belong to DECODER, he will 
be able to view the status of each member's request.  
 
The user can also remove any member of the project except himself. 
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2.4.8 Project dashboard view (with traceability matrix) 

 

Figure 18: Project dashboard interface 

This screen shows the general information of the version of a project. It is accessed by clicking 
on one of the versions of a project on the project versions screen. The dashboard shows a 
section with a traceability matrix in which the user (developer and reviewer) can see the 
relations between the artefacts. Under this matrix, the user will be able to view different KPIs 
related to the project version (total number of annotations, code lines, bugs, etc.), and 
measure the implication of a change, by knowing the related pieces of knowledge of a given 
artefact to be modified. 
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Figure 19: Project dashboard interface (2) 

This screen shows the same functionalities as the previous one, but from the point of view of 

the maintainer. Here the user, in addition to viewing the traceability matrix, can create or delete 

relationships between artefacts.  

Once a relationship has been created, the  icon will appear in the column of the affected 

artefact. 
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2.4.9 Project browser view 

 

Figure 20: Project browser interface 

The user (developer and maintainer) is able to access this screen once a version of a project 

has been chosen. Here he will see listed on the left all the artefacts of the project version, 

diagrams, documentation and code. This browser provides the repository monitor view for a 

particular project and version. Once you have selected an artefact, you can view its content in 

the center section and download the content on your computer if you wish. In this central 

section we will also see the tags related to the artefact in question.  

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 

navigate between them or close them. 
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Figure 21: Project browser interface (2) 

The user reviewer will see the same functionalities described in the previous screen with an 

extra functionality that consists of being able to upload or download the diagram artefacts in 

ASFM by clicking on an ASFM button in the central section of the screen. 
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2.4.10 Jupyter search engine view 

 

Figure 22: Jupyter search engine interface 

This screen represents the Jupyter search engine view. In it we can see inserted in DECODER 

the interface of Jupyter Notebook that allows the user to create and share documents that 

contain live code, equations, visualizations and narrative text. 

After clicking this icon, the Jupyter view is loaded in a component. The component contains 

mainly an iframe to a central Jupyter installation and it connects to the underlying PKM. The 

projects that do not belong to the user are not presented. 

A template with predefined queries is presented to the user as a means of showing the data 

model, options, and to present a clear view of the documentation of the project. This feature 

is described with more detail at section 3.4. 
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2.4.11 Alarms and notifications 

 

Figure 23: Alarms and notifications interface 

This interface shows the functionality of the alarms. Always visible and in the top bar, the icon 

 appears. When the icon is represented with a red dot like the following  , there will be 

new notifications not displayed by the user. Once clicked on the icon, the user (developer, 

maintainer and reviewer) will be able to view the latest alerts regarding all their projects. For 

every notification the user will see the information of the type of alert (code suggestion, 

documentation, a bug, etc.), the project and version to which it belongs and the date. Once 

clicked on an alert, the user will land on the corresponding project version and on the selected 

alert. 
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2.4.12 Basic and advanced search 

 

Figure 24: Basic search interface 

In the top bar of the application, the user (developer, maintainer and reviewer) can also 

perform a simple search by entering alphanumeric characters. The 5 results that correspond 

most to the query entered will be displayed along with a button at the end of the dialog with 

the total number of results accessible on the results screen. All the simple search results 

offered by the application will show results about the latest versions uploaded in each project. 

This can be configured on the search results screen or advanced search. 

The results of the searches will show the following information in the dialog: the corresponding 

icon of the type of artefact (folder, code, documentation or diagram), the name of the artefact 

and the project and version to which it belongs. 
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Figure 25: Advanced search interface 

This screen is for the search results and advanced search. It can be accessed by clicking on 

the “show all results” section of the simple search dialog or by clicking on the hyperlink 

“advanced search” in the top menu. It provides a hypertext navigation view for all the contents 

that a user is allowed to search. 

The user (developer, maintainer and reviewer) will be able to perform advanced searches on 

this screen by entering a query in the upper left input and configuring the fields on the left side 

of the screen: filter by project, version or artefact type. The results will appear in the right 

section of the screen. The user can remove the filters from the advanced search by clicking 

on the hyperlink "reset filters" at the bottom left. 

The total results will be displayed and will be sorted by pagination of 10 results per page. Each 

result will show the following information: the icon with the type of artefact, the name of the 

artefact, the project and version to which it belongs, and if it is the case of a documentation 

type artefact, the document section with a preview of the query appearing on it. 
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2.4.13 Admin area 

 

Figure 26: Admin area interface 

This screen shows the administrator area where the administrator can manage the input 

options in the DECODER application. This area contains two tabs "Pending requests" and "All 

users". The user will land on pending requests since it is the information that needs the fastest 

action. Here the application displays a list of those who wish to be users of the DECODER 

application. The administrator can see the date the request was made, the person's username 

and email. 

The administrator has the option here to accept or reject the request. Once accepted, the 

person would be a member of DECODER. If rejected, it disappears from the system. Mass 

acceptance or rejection will be possible using the multi-selection functionality visible on the 

left of each line. 
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Figure 27: Admin area interface (2) 

This screen corresponds to the second tab of the administrator area. On it, the administrator 
user can view a list with all the active members of DECODER. He can delete users individually 
or in multiple selections from the application. The information displayed for each user is the 
date of inclusion, username and email address. The user is also able to see in the alerts 
section of the top bar the new notifications that arrive about new entry requests in DECODER. 
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2.4.14 Support page 

 
A help page has been included inside the application. It is always present on the bottom right 
corner, once the user is logged into the system. To open it, the “Support” icon must be pressed. 
It follows the structure of the site map presented in this document, and it provides information 
to the user on how to use the application. A section for frequently asked questions is included 
along with the topics that might need more clarifications. 
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2.5 Interfaces in progress 

The following screens show DECODER functionalities that will not appear in the first version 

of the delivery but will be taken into account for the next deliverable (D4.4). We include them 

in this document as they are somewhat important functionality and have already been defined 

and designed. 

2.5.1 Methodology support 

Plans to integrate a BPM tool are ongoing in WP5 and WP4. This work comes directly from 

D5.3 [1], recently released, and aims at covering all the actions needed by the developer role 

inside the GUI. What follows is a pre-design of the needed features. From here the user will 

be able to check the project status in terms of development lifecycle and will be able to manage 

this set of processes. Capgemini is starting the analysis of this feature identifying the points of 

change, the design and the best way to include this project status management tool, to be 

delivered in D4.4. 

 

Figure 28: Methodology support from D5.3 
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3 Technical details 

This chapter focuses on technical aspects of both the application and the development 

process. Selected technologies will be described and justified. Architecture is described at its 

current status. The final one, at the end of the project, must not completely adhere to the 

diagrams presented at this point, they represent the proposed architecture so far. Clarifications 

on the plug-in mechanism, Jupiter configuration and API integrations are also included. And 

lastly details on how to run the application are specified. 

3.1 Selected technologies 

The frontend application has been developed in “Angular 9” [2]. The development includes the 

“Angular material” component library [3], that standardizes and speeds the process of software 

creation, by providing a set of easy to integrate components. 

 

The selection of a web platform instead of a traditional installed IDE, has been done 

because of the flexibility and ease of integration with other tools, that can be accomplished 

with web components or iframes. Examples of this would be ability to integrate Jupyter [4], 

to integrate an existing BPM tool, or integrate different web viewers for new artefacts. Also, 

movements on this direction have been in fact recently started by Github with Codespaces 

[5]. 

Lastly, we expect DECODER to have a community of developers; the base of web 

developers is huge, in particular for the Angular technology. So, this way we facilitate the 

extensibility of the product. 

 

For displaying the contents of the artefacts with code nature, we have selected “Monaco 

editor” [6] which is the base of “Visual studio” [7]. It supports up to 20 different programming 

languages, and it’s released under the MIT license. 

For connections with backend we use REST API calls, and a Swagger 2.0 [8] contract has 

been specified to agree and synchronize works between parties. 

Unit testing has been included using Jasmine [9] and plans to include integration tests once 

the complete platform is more mature will be included also, using Cypress [10]. 

For packaging the application, we have generated a set of Docker [11] images. Having them 

eases the deployments on different platforms and also integrations and parallel works with 

other parties inside the project. The complete set of Docker images can be started through 

Docker compose [12]. 

Apart from the traditional web application, we expect to package the DECODER front-end into 

an “Electron” application [13], which generates an installable version of the web application, 

although this is planned for the next deliverable. 
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3.2 Overall architecture 

The architecture of the complete DECODER system so far, is presented through a series of 

C4 diagrams. The C4 Model for Software architecture presents hierarchical views of the 

system with different abstraction levels, from the most generic point of view possible, to a more 

detailed view. It consists of 4 different levels: context, container, components and software. 

The first two levels are individual because they represent a general point of view. The last two 

levels, as they represent more detailed views of the system, normally include one different 

diagram per container. Diagrams for levels 3 and 4 will be presented here, but no detailed 

views of components outside the scope of this document have been included. 

3.2.1 Level 1: Context view 

The first level presents the involved systems, and the different users that will use the 

application. 

 

Figure 29: Level 1: Context view 

The diagram presents the roles already described in previous sections of this document, so 

they will not be described here. The external systems that the platform integrates with are the 

file system, Git and Eclipse.  

 File system: is used to upload source files and documentation, normally packaged in 

a zip file, to be postprocessed by DECODER platform toolset.  

 Git system: is used to obtain the commit identifiers of the uploaded versions.  

 Eclipse system: contains a tool to debug ASFM [14] documents. 
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 Plans to integrate with more tools are in progress but they fall out of the scope of this 

first prototype. They will be presented, once integrated, in deliverable D4.4. 

3.2.2 Level 2: Containers view 

The second level describes the system from the container point of view. It represents the 

different subsystems, that may run on different machines or containers.  

 

Figure 30: Level 2: Container view 

What follows is a short description of each container. The target of this document is the 

Frontend container, the Jupyter container will also be described here although it is part of WP6 

T6.3, because works to integrate it in the front-end have been performed.  

 Frontend: This container holds and serves the user interface.  

 Jupyter hub: This container manages and spawns different Jupyter instances. 

 High level API: Orchestrator and REST entry point to the system. 

 Low level API + toolset: Bundles for sets of actions versus the database and calls to 

decoder toolset to process code and documentation. 

 PKM Storage: Mongo database that stores and serves the processed data, normally 

in the form of artefacts. 
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 Testar Storage: Graph database to store Testar specific model diff diagrams. 

3.2.3 Level 3: Frontend components view 

The third level presents the detailed view of each container, displaying the logic components 

inside it and their relations. This section includes the detailed view of the front-end container, 

which is the target of this document.  

The front-end application is planned to be accessible in two ways. It is a traditional web 

application, that will be also packaged into an “Electron” executable for Linux, Windows and 

Mac. No extra functionalities are planned for any of the different packages. The resulting 

architecture will be the same for both packaging and it’s represented by the next picture: 

 

Figure 31: Level 3: Frontend components view 

 Renderer plugin repository: It’s the angular module that groups all the artefact 

renderers. Renderers draw code, text, pdf… artefacts. An extensibility mechanism has 

been implemented and will be described in section 3.3 

 Views plugin repository: It’s the angular module that groups all the project views. An 

extensibility mechanism has been implemented and will be described in section 3.3. 

Views present data in different forms: project explorer, dashboard, or any new tool to 

be included.   

 Code renderer: A web viewer for various programming languages. There are many 

options on the internet, but the selected one, “Monaco editor”, seems to be more 

mature and widespread.  
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 Default renderer: This is the fallback renderer and displays contents if no other 

specific renderer has been defined for a selected artefact, given its file extension. It 

directly relies on the capacity of the browser to display formats, because it only bundles 

contents inside an iframe. 

 Project view: This view aims at presenting data from PKM in the same form as 

traditional IDEs do. The user has the ability to search, filter, inspect and trace artefacts. 

 Dashboard view: This view aims at presenting general data from PKM. 

Measurements, gauges, graphs or any other extra tool, as the traceability matrix 

included here, to control the impact of a change. 

 Jupyter view: This view presents a live document editor to present to the user a 

specific format of the documentation, with indications on how to modify it and create 

his own queries. 

 Prism mock server: A swagger server used to replace the backend during early 

stages of development, avoiding blocks between teams. Used only on development 

environments. 

 The remaining components on the picture have been already described in previous 

sections of this document, and no extra technical notes will be provided. 

3.2.4 Level 4: Frontend software view 

What follows is the detailed view of one of the most important modules of the application, it 

corresponds to the project viewer implementation. It is made up of services, which provide 

functionalities to connect to external places: components that represent small pieces of the 

web page, including “css”, “html”, and “js” controller data, as long as a dedicated test file. 

 

Figure 32: Level 4: Frontend software view 

The description of the most important blocks of the picture is: 
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 Project module: The module that acts as a module aggregator for a set of related 

components. 

 Project container component: It’s only a general container used to share information 

between its angular components. 

 Artefact navigator component: Centralizes the access to the service to retrieve and 

provide response data from it to the child components. 

 Artefact retriever service: The external connections are always implemented through 

services. This service implements all the API calls related with artefact retrieval.  

 Artefact tree component: It’s an “html” piece that represents the structured list of 

artefacts inside a project and for a specific version. 

3.3 Plug-in system 

The way to extend DECODER from the front-end point of view has been made through the 

dynamic loading mechanism implemented by Angular 9. New modules can be loaded by 

declaring their path inside the project. The extension mechanism has been planned as a static 

one, that is, the plugin must be created, pushed to the DECODER repository along with its 

declaration. Later, the plug-in would be validated by the community and included into the 

“production version”. Plug-in validation process is out of the scope of this document. 

Two categories of plug-ins exist so far:  

 Viewers: To present a general view of a project or a concrete feature. 

 Renderers. To visualize an artefact type. 

To add a new view to DECODER, an angular Module with one component must be created. 

The file to declare the plugins is “plugins.config.ts”, inside the “plugins” folder”. The fields to 

include are presented in the next picture: 

 

Figure 33: Declaration of a View plugin 

Adding a new renderer for another type of artefact, or to substitute an existing one, is also 

possible. To do that, the code of the component must be created and uploaded to the 

DECODER code repository. It must be included into the project. The last step is to include the 

component declaration, again in the “plugins.config.ts”, inside the “plugins” folder. The 

declaration must include only the new component name and the import function. The name of 
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the artefact will refer to the extension of the artefact that has to be rendered (“default” in this 

example refers to the case where no especific option is detected)  

 

Figure 34: Declaration of renderer plug-in 

3.4 Jupyter and Jupyter Hub setup 

‘Jupyter is an open-source web application that allows users to create and share documents 

that contain live code’. It has been included into DECODER as part of the work on task T6.3, 

that aims at creating a live document with a standard structure. The interesting feature of this 

web application is that it gives the user the ability to change the documents so they better 

reflect his needs. Those live documents may contain code, equations, graphics, and queries 

to a database. That’s the target of the current work.  

We want to provide a framework to directly connect to the PKM and be able to investigate and 

dig into the data or create extra functionalities in an easy way. Although Jupyter is widely used 

in the scientific sector, inside the scope of an enterprise application, it has some key points to 

be addressed. Jupyter backend runs on the server side, and each user will have access to a 

limited set of databases only, corresponding to their projects. So the first point to cover is to 

provide the ability to separate Jupyter instances per project. These instances have their own 

filesystem and so they have the notebooks, which contain the actual information. Each project 

might contain different flavors of a notebook, once the users start “playing” with them and 

modifying them.  

To provide the ability to have several instances of Jupyter, one per project, Jupyter hub [15] 

has been configured. This tool is a mechanism that spawns different instances per request. 

The setup is complex, as there are many options to configure. Jupyter hub contains an API to 

control which images to start and to do control access tasks for users. Configurations on 

Docker files have been accomplished and integration with the Jupyter hub API are ongoing.  

The integration planned for this work coming from T6.3, which does not provide a first 

deliverable until January 2021, covers the setup and integration of the framework, and a first 

version of a template with queries to PKM.  

3.5 High level API integration 

The frontend layer integrates with the high-level API which is a development coming from task 

T1.5 at WP1. T1.5 work represents the backend part of the application which is needed to run 

every single action at the frontend. Front-end application needs services to retrieve and 
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display data, and also to update or remove it. For that particular matter regular connections 

are done with the backend.  

Given the different timings on the developments, the two involved parties have performed 

some actions to synchronize works. The most important one has been the definition of a 

swagger contract that specifies the complete list of possible calls, response codes and data 

formats. 

The contract has been specified in swagger 2.0 format and a mock server has been used, by 

filling this contract with example data. Most of the work on frontend side has been performed 

versus this mock server which behaves in a similar way as the actual backend server. For that 

server, Prism technology [16] has been used. 

Integration phase is ongoing right now, and by the delivery date of this document, 70% of the 

integration has been accomplished. Both backend and frontend sides of the application will 

continue evolving during next period, after that the integration will reach 100%. 

3.6 Control of impact of change 

To help a DECODER user to measure the impact of a change, a traceability matrix has been 

developed. This matrix displays all the related artefacts of a piece of code or document in a 

clear way.  

The development of this feature is impacted by the results of work on D4.2 which has been 

delayed. The work done so far on the user interface side, is to support the traceability matrix 

data model specified at this point of time. The design has been done in a way that might be 

adaptable enough to future changes once D4.2 is delivered.  

Future works will be done here to include more functionalities and support different link types. 

3.7 Execution instructions 

For the execution of the complete tool, including all the different containers described at 

section 3.2.2, the following software are required: 

 Docker 

 A make tool. 

 A git client. 

Clone the project using a git client  

$ git clone https://decoder.pl.s2-eu.capgemini.com/gitlab/decoder/decoder-backend.git 

$ git clone https://decoder.pl.s2-eu.capgemini.com/gitlab/decoder/decoder-fontend.git 

Go to decoder-backend and do: 
$ make 
After that do 
$ docker-compose up 
This will start the application and will run at: http://localhost:8080/ 
 

https://decoder.pl.s2-eu.capgemini.com/gitlab/decoder/decoder-backend.git
http://localhost:8080/
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3.8 Note for D4.1: Improved results 

In D4.1 CEA published a preliminary BLEU score of 0.322 with their system compared to the 

0.544 score of the DeepAPI original implementation. They have continued with the 

experiments and they have reached a score of 0.53 with the same system, on par with 

DeepAPI. The work done in D4.1 was heavily based on the Babelfish tools by Source{d} to 

process corpora and prepare datasets. Unfortunately, we discovered in the first half of 2020 

that Source{d} got bankrupted and disappeared with all their servers and services. At the same 

time, there was a change of staff at CEA working on this subject and it took time to become 

proficient on the subject. So we finally decided to abandon the work previously done here and 

to switch to the same models that were explored in WP2.  

We developed models to extract software engineering related named entities, firstly related to 

C++. After preparing the training corpus, based on the OpenCV source code comments, 

manually correcting more than 70 000 tokens in the train set, we obtain a F1 measure of 

79.68% on the test set (P=86.29% and R=74.01%).  

Figure 35 shows examples of entities extracted from an OpenCV tutorial. We are currently 

working on the equivalent for Java. After correcting 10 000 tokens, we obtain currently a F1 of 

67.97 on the validation set (P=77.62 and R=60.46). We are still working on completing the 

Java corpus.  

Figure 36 shows examples of entities extracted from the comment of methods in the Java API. 

 

 

 

 

Figure 35: Example of C++ related named entities extracted from the text of an OpenCV tutorial 
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Concerning the translation or reformulation of text into code, we switched to Transformers-

based models. After implementing a baseline Neural Machine Translation model Transformer 

used initially for natural language to natural language translation which obtained, as expected, 

a very low BLEU score of 4 on natural language to Java translation (Concode dataset), we 

modified it following [17] by replacing the encoder by a BERT encoder (Figure 37).  

In this way, we obtained a BLEU score of 35 on the same dataset, beating the original [19] 

score of 22.111. Figure 38 shows an example of a translation of a text in the context of a Java 

class into Java code. Here, the generated code is not exact but we can see that the goal has 

been understood anyway. 

                                                

1 Scores reported here are lower than those obtained with the DeepAPI-like models. This is due to the fact that in 

DeepAPI, only raw API calls are generated instead of complete source code that we produce with the new models. 

Figure 36: Example of Java related named entities extracted from the comment of Java API 
methods 
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Figure 37: The Imamura and Sumita [17] Transformer model with the encoder using BERT 

 

To adapt the model to C++, we tried two solutions. The quickest way was to try to use the 

model learned for Java and to fine-tune it for C++ using the OpenCV corpus from WP6. 

Unfortunately, this corpus was too small to obtain an acceptable result. We obtained a BLEU 

score of 1.5 only. Just for testing, we tried to learn a model from scratch using this corpus. 

This time the BLEU score is 4.0. The results are again unusable. We also tried to learn a 

model from scratch using the C++ functions and their comments available in [18]. This time 

we obtained a BLEU score of 15. This is not enough, but shows that we can obtain some 

results for C++ too.  

We are still working on these models to force them to output valid code using AST rules 

embeddings in the decoder like in [19]. 

 

Figure 38: Failed but interesting result of translating a text with context (upper part) into Java. The 
target translation is the lower left code while the generated code is the lower right. 
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4 Summary and conclusions 

Task T4.3 and T4.4 focus on delivering a user interface which provides tools for a software 

maintainer. Project and user management, code uploading, artefact browsing, searching and 

detailed view, control of impact of change and user interfaces to support version difference 

detector have been implemented. 

Task T4.3 was started before the expected date to gather requirements and ideas from the 

involved partners, trying to create a common view of the product starting from month 7. A 

series of UX workshops and business analysis after them were started. Prototypes of the 

application have been presented and accepted by all the partners. The advance on 

development works is around 70%. 

Developments done so far try to cover what we consider an MVP of the project. The user 

interface is now ready to be executed and will allow partners to experiment and be able to 

review and check the results of their investigations. 

For the next period, inclusion of a BPM tool, in the form of a viewer plugin is planned. This will 

support the methodology defined on WP5 and all the actions for the Developer role outlined 

in D5.3. 

Studies on integration with an OAuth platform will be included also, as long as small 

modifications to support use cases from WP6 and bug fixes.  

More work on traceability matrix will be done once D4.2 is delivered. This deliverable has been 

slightly postponed because of Covid-19 outbreak, yet the user interface provides a basis to 

support the upcoming works on that deliverable and has been designed to be easily adaptable 

to future improvements. 
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Appendix 

UX deliverables 
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Visual Identity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  



   

   

D4.3 First prototype of the GUI for trace recovery and impact of change control 

 

 

DECODER Grant agreement No 824231  48 

 


	Table of Contents
	List of Figures

	Executive Summary
	Keywords
	Acronyms and Abbreviations

	1  Introduction
	1.1 Purpose
	1.2 Overall organization of the document

	2 User interfaces
	2.1 Roles description
	2.2 User flows
	2.2.1 Administrator user flow
	2.2.2 Shared interactions
	2.2.2.1 Developer
	2.2.2.2 Maintainer
	2.2.2.3 Reviewer


	2.3 Site map
	2.4 User interfaces description
	2.4.1 Login and registration
	2.4.2 Profile selection
	2.4.3 User area
	2.4.4 Project list
	2.4.5 Project version
	2.4.6 Project import
	2.4.7 Project members
	2.4.8 Project dashboard view (with traceability matrix)
	2.4.9 Project browser view
	2.4.10 Jupyter search engine view
	2.4.11 Alarms and notifications
	2.4.12 Basic and advanced search
	2.4.13 Admin area
	2.4.14 Support page

	2.5 Interfaces in progress
	2.5.1 Methodology support


	3 Technical details
	3.1 Selected technologies
	3.2 Overall architecture
	3.2.1 Level 1: Context view
	3.2.2 Level 2: Containers view
	3.2.3 Level 3: Frontend components view
	3.2.4 Level 4: Frontend software view

	3.3 Plug-in system
	3.4 Jupyter and Jupyter Hub setup
	3.5 High level API integration
	3.6 Control of impact of change
	3.7 Execution instructions
	3.8 Note for D4.1: Improved results

	4 Summary and conclusions
	References
	Appendix

