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Abstract
The deliverable, D3.7 is a demonstrator of the final iteration of the spatial and map representation of
the experiments. It includes a set of visualization tools developed, tested and validated under T3.3 in
WP3. This document is to explain the updates of the development after D3.4 (initial iteration of the
spatial and map representation of the experiments) has been submitted. The major updates of Live
Map tool and the Visualization tool based on Grafana are described and a newly developed Online
Event Tool has been introduced and explained. Detailed snapshots as well as system architecture
and APIs are included in order to make easy understanding of the operations and functions of the
tools.
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1 Introduction
This section gives general objectives of the F-Interop project, WP3, T3.3 and the deliverable for giving
the overview of the purpose and scope of the work described in this deliverable. The deliverable is a
software type that was designed and implemented following the design principles and architecture of
F-Interop, and integrated into the F-Interop framework with several testing with connecting
components.

1.1 About F-Interop
F-Interop is a Horizon 2020 European research project [1], which proposes to extend the European
Future Internet Research and Experimentation (FIRE+) [2] infrastructures with online and remote
interoperability and performance test tools supporting emerging IoT-related technologies from
research and standardization to market. The outcome will be a set of tools enabling:
• Standardization communities to save time and resources, to be more inclusive with partners
who cannot afford travelling, and to accelerate standardization processes;
• SMEs and companies to develop standards-based interoperable products with a shorter time-tomarket and significantly lowered engineering and financial overhead.
F-Interop intends to position FIRE+ as an accelerator for new standards and innovations.

1.2 Deliverable Objectives
1.2.1 Work package Objectives
WP3 is for research and development of (T3.1) performance test tools, (T3.2) a tool for privacy risk
assessment, and (T3.3) a spatial representation tool to support experimenters. The current deliverable
is the output of the T3.3, a spatial representation tool to support experimenters.

1.2.2 Task Objectives
T3.3 is to research state-of-the-art technologies for enabling a flexible visual representation of
experiments and to provide a visualization tool supporting performance and privacy tests. The task
started by specifying the requirements in terms of experiment visualization in conjunction with the
other work packages. It then analysed the state of the art in terms of open source solutions in order to
compare and select the most relevant one.
Through the project discussion, three tools are developed following the objectives:
- A Live map tool to visualize all of the real-time running sessions in F-Interop (Global use)
- A Grafana based data set visualization tool to visualize data statistics in performance tests
(Originally for WP3 performance testing tools, but now get generalized for any tool to use data
set statistics in this iteration)
- An Online Event tool to provide a virtual space for the F-Interop users who participate in the FInterop online testing events. This tool is newly added due to a high need from the user group.
It customized and extended them to address the specific F-Interop requirements by following an
iterative methodology through several iterations.

1.2.3 Deliverable Objectives and Methodology
This deliverable is to demonstrate the final iteration of the F-Interop spatial and map representation
tool (Live Map tool), Data set Visualization Tool (DVT) and Online Event tool that provide to the FInterop platform to enable various forms of visualization of test process and test results. The
deliverable D3.7 describes the update of D3.4, the first iteration of the spatial and map representation
[3]. This document is to provide overview of the updates of the Live Map tool and Grafana based Data
set Visualization Tool. In addition, a newly developed Online Event Tool is introduced with its
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components, functions, and APIs. The following sections describe details of the F-Interop visualization
tools developed as outputs of T3.3.
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2 Overview and summary of the update
T3.3 (Spatial and map representation of experiments) has focused its development of a set of
visualization tools. The architectural implications and the design of the tools are fully inline with the FInterop requirements described in D1.1 [8] and the F-Interop architecture described in D1.3 [9]. The
visualization tools are designed by the collected requirements and also followed the design and
architectural decision and designed as modular resources that are fully integrated into F-Interop
platform. The major focus of the updates of the two visualization tool are as following:
- Global process visualization tool: visualization of the real-time running tests in F-Interop
platform. F-Interop 2D Live Map illustrates real-time interactions among the F-Interop users.
o The major update in the back-end is modifications and enhancement of the real-time
display of the F-Interop users. According to the update, architectural update was
made as well.
o It has significant improvement in front-end by adding many convenient features with
visual improvement.
o The completed implementation is provided to project gitlab including production
version.
- Testing tool specific visualization tool: visualization of data sets resulted from the Performance
testing tool. The Data sets Visualization Tool (DVT) utilizes with Grafana [4] and InfluxDB [7]
in order to provide visual display of the statistics data.
o In this period, the DVT had a significant update in architectural point of view and the
corresponding APIs. Instead of having one external centralized service, in each
session requiring the tool, a Docker container is spawned, which contains the tool,
exactly like happens with Testing Tools inside the Session Orchestrator. In this new
architecture Fully aligned with the general design of the F-Interop architecture by
treating a DVT exactly like a TT.
o A generalization of the DVT service lead to a new feature - Container Services. The
Docker container could be used not only by Grafana but also by any web-service. It
allows Testing Tool developers to come up with their own web-based visualizations
supporting their tools and to directly embed them inside the F-Interop GUI.
o The completed implementation is provided to project gitlab including production
version.
In addition to these two visualization tools, F-Interop Online Event Tool has been newly developed. In
the previous deliverable, we described that it was planned to develop a visualization tool for SDN /
NFV QoS tool within WP3. The development of the SDN / NFV QoS tool has been decided to cancel
after consortium discussion. According to the decision, naturally the development plan for its
visualization tool also has been cancelled.
Instead, T3.3 decided to provide a new tool for F-Interop Online Event tool, of which requirement was
discussed during the discussion of online interoperability testing using F-Interop. Normally in physical
interop tests events, participants are announced in advance of the event and gathered in one place.
Each participant exchanges information of their development and finds partners to test together. As FInterop provides remote and online testing, a virtual space that participants can communicate each
other is an essential feature. It is also fully aligned with F-Interop requirements (FI-UN.24) described in
D1.1 [8]:
-

FI-UN.24: Coordination of test execution FI-User MUST have a text message based
communication channel for coordinating execution of test with other FI-User when running
interoperability sessions.
After a few iteration of discussion with mock-ups in the consortium, the following tool has been
developed:
-

Online Event Tool: A tool to create F-Interop online testing events for administrators and to
provide chatting and dashboard to the event participants with following features:
o Event creation for F-Interop online events
o Event dashboard that provides chatting room for event participants making group and
private discussion, and also to find testing partners.
o Event dashboard that provides participants statistics and running session partners
o Link to open a new session or go to the current running session of the user.
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o Online Event Tool has been developed and integrated into F-Interop GUI.
The details of the architecture, components and API description are provided in the following Sections.
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3 Spatial and map representation tool – F-Interop Live
Map
This tool is a visual representation of the F-Interop platform. It shows the tests that are currently
running on F-Interop in real-time. The resources (devices) involved in the tests are displayed on a 2D
world map so that the end-users are able to see their positions. Resources involved in the same test
are linked between each other and the type of the test is displayed in the map as well.

3.1 Functional components
In this section we describe the architecture of the tool and how its components interact between each
other and with external components.

3.1.1 Update of the server architecture
In the previous iteration described in D3.4, a high-level description of the server architecture has been
explained. The two main modules are:
- the HTTP server, which deals with end-users by providing the tool, and
- the real-time controller, which updates end-users with real-time notifications. The real-time
controller uses WebSockets to receive updates from the GUI through its API and to notify
them to all the connected clients.
As mentioned in the previous deliverable, we wanted to try to directly connect to the AMQP bus of
each session that is currently running so as to intercept information not available from the GUI API,
notably exchanged packets between resources involved in the tests. The main problem with
visualization is the high cost in term of computational power while ordinary pc or laptops cannot run
expensive visualizations. The information we receive through the AMQP bus is too fast to be
visualized meaningfully and therefore we decided to abandon this idea and therefore this feature.
The modification we adopted is an optimization of the real-time mechanism. In the previous
architecture, at each time when a client was requesting the tool, we had to re-fetch the currently
running sessions via the GUI HTTP API. Instead, in this new version, it keeps an in-memory
representation of the currently running sessions and it maintains the data with the updates that the
server receives from the GUI WebSocket API. The HTTP API is used only once when the server is
started or re-started, all the rest of the communication is made through WebSockets.
Figure 1 shows the new architecture. The green components are needed to provide real-time
notifications to end-users. The WebSocket consumer receives updates from the GUI and sends them
to the controller through an asynchronous queue. Then the controller updates the in-memory
representation of the experiments and notifies the changes to the all the connected users. When a
new client connects, the HTTP server will provide the tool, which uses the information about the
running sessions, maintained by the controller.

3.1.2 Message flows
Figure 2 shows the message flow when a client requests the tool in the new architecture. Main steps
are:
(1) The tool obtains the currently running sessions from the GUI with an HTTP GET (This step is
executed only once at start-up).
(2) A client requests the tool with an HTTP GET.
(3) The tool is initialized on client side.
(4) The client initializes the WebSocket connection.
(5) The server registers the client as a listener, it will be notified about changes.
(6) A new event is received from the GUI.
(7) The controller updates the in-memory data structure.
(8) The event is sent to all connected clients.
(9) Each client updates the visualization.
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Figure 1: Experiments Live Map Architecture

Figure 2: Live Map message flow
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3.2 Implementation updates
In this section we describe the updates for the last iteration from an implementation point of view.

3.2.1 Backend system
The major implementation updates consist of the in-memory handling of the running sessions and the
definition of the APIs. As previously explained, the backend system keeps track of the started/stopped
sessions by using the WebScoket API of the GUI module. When a new session is started, our
WebSocket consumer receives information about it, which is then parsed and put inside a collection of
currently running sessions where each session is referenced by its session identifier. An example of a
parsed session object is represented in Figure 3 and its fields are described in Figure 4.

Figure 3: Parsed session object example

Field

Description

id

The id of the session

protocol

The protocol being tested on this session

resource.location.city

The city of the resource being tested

resource.location.latitude

The latitude of the resource being tested

resource.location.longitude

The longitude of the resource being tested

resource.resource_id

The id of the resource being tested

resource.role

The role of the resource being tested

resource.test_id

The id of the session

resourceRef.location.city

The city of the resource being tested against

resource.location.latitude

The latitude of the resource being tested against

resource.location.longitude

The longitude of the resource being tested against

resource.resource_id

The id of the resource being tested against

resource.role

The role of the resource being tested against

resource.test_id

The id of the session

start_date

The time the session was started

test_type

The type of the test performed in this session
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Figure 4: Parsed session object fields description

3.2.1.1 API description
The Experiments Map Server offers two kinds of APIs: HTTP and WebSocket. The HTTP API is
basically used to retrieve the tool and visualizes it into the browser and it is described in Figure 5.
Method

Path

Description

GET

/

Get the visualization tool

GET

/info

Display information about the tool

GET

/running-sessions

Display the current running sessions (raw JSON)

Figure 5: HTTP API
The WebSocket API is message-based and it is used to notify the clients about started/stopped
sessions in real-time. Once a WebSocket client is connected to the tool WebSocket handler at /ws
(e.g. ws://localhost:8080/ws), then the client will be asynchronously notified with two kind of messages.
One message signals the start of a new session while the other signals the stop of a started session.
An example of the two messages is shown in Figure 6 and Figure 7, while the description of the fields
is shown in Figure 8 and Figure 9.

Figure 6: Started session message example

Figure 7: Stopped session message example

Field

Description

event

Event type
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test

A parsed session object as described in Figure 6

Figure 8: Started session message description

Field

Description

event

Event type

test_id

The id of the stopped session

Figure 9: Stopped session message description

3.2.2 Frontend development
The frontend has been developed with d3.js, html5 and css3. Basically, the F-Interop Live Map shows
the current usage of the platform from a global view to a street view. In the global view, the resources
are represented in three types:
- a small hexagon: showing clustered resources in the same location having the same latitude
and longitude.
- a big hexagon: showing clustered resources positioning near-by each (it appears at zoom-out)
- a circle: a single node element.
For the update version, many features in the frontend have been added as followings:
- In order to demonstrate the packet exchange, animated lines are updated to show the
direction from the origin to the destination when the user put over the mouse on the line path
(see Figure 18 and Figure 19).
- The tooltip on the clusters are updated to show the relevant testing information such as
protocol name and the type of the test (e.g., conformance, interoperability, etc.) (see Figure 14
ad Figure 16).
- The tooltip for a single node is also updated to show the testing information as well as the
animated line of the origin and the destination (see Figure 15).
- On the sidebar that containing an information box for the real-time running tests, the expanddown and up feature has been added, which allows to show and to hide the information box of
the running tests. A user also can click a test from the sidebar to see the close view of the
test. (see Figure 11 and Figure 17).
- A search bar has been added on top of the map window allowing users to search a specific
location (i.e., city). It includes auto-completion as well as user’s input. (see Figure 20 and
Figure 21)
- Synchronization of the test insertion and deletion with GUI has been enhanced (see Figure
13).
- The sidebar information has been sorted by the starting date of the test (see Figure 12).
In addition to these added features, the frontend development also handled the changes due to the
policy changes of the Google Map APIs (since 11 June 2018). We applied as a non-profit organization
to register the API key for the live-map.

3.2.3 Snapshots of the Updated Features
The starting page of the F-Interop Live Map visualizes all of the real-time running tests being in a
global map scale as shown in Figure 10. There is a sidebar that updates the state of all the running
tests with their testing information. The user is able to interact both with the map and the sidebar.
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Figure 10: A Global view of the real-time running tests in F-Interop
As the side bar blocks a part of the map on the right, the feature to show / hide of the box by clicking
on the right-top icon has been added as shown in the Figure 11.

Figure 11: On/Off of the information side bar
After authentication via the F-Interop GUI, a new user can access to the f-interop platform and create
a new test session. As an example, when the user chooses a CoAP test suite and activates/starts the
session. The newly added test is shown on the top of the running test information in the Live Map tool
as shown in Figure 12.

Figure 12: A newly created test session appears on the top in the side bar of the Live Map
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When the user stops the test via the GUI, it disappears from the sidebar as shown in Figure 13.

Figure 13: Test deletion after the user stops the test
The Figure 14 shows the detail test information and animation lines when the user puts over his
mouse on a cluster or a single node.

Figure 14: Cluster information
The single node information is shown in the Figure 15.

Figure 15: A single node zoom-in-information
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The closest zoom level of a cluster that expands all the markers showing all the individual tests is
shown in the Figure 16.

Figure 16: A cluster zoom-in
When the user clicks on a test on the sidebar, the map will centre on the selected test (Bristol-->Paris).
During the entire experiment, the user is able to drag and zoom in and out on the map as shown in
Figure 17.

Figure 17: Clicking a test from the sidebar
The animated line shows the origin and destination when the user put over the mouse on the line as
shown in Figure 18 (in cluster view) and Figure 19.

Figure 18: The line tooltip on a cluster view
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Figure 19: The line tooltip in zoom-in status
Figure 20 shows the auto-completion feature of the search bar when the user wants to zoom in a
specific city and Figure 21 shows the zoomed-in status after typing the location.

Figure 20: Auto-completion of the Search-bar

Figure 21: Location marker
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4 Data set visualization for performance testing tool
This tool offers visualization support to the F-Interop Performance Testing tool by utilizing the Grafana
software to display data produced by the testing tool. The new version of this Data set Visualization
Tool (DVT) derived from the last iteration has been significantly updated from an architecture point of
view. The previous version described in D3.4 was based on one single centralized instance of a server
(Data set visualization server) hosting Grafana [4] and InfluxDB 0. There was then a controller
listening to the creation of new sessions, in that case an AMQP [5] consumer was created and
connected to the session AMQP bus where the Testing Tool (TT) was pushing the data to visualize.
The main problem with the previous architecture was the lack of generalization. In fact, there was only
one Grafana dashboard for one TT (Performance Testing Tool) and that also implies to handle
isolation and authentication. Furthermore, every time the TT wanted to change/update the dashboard,
we had to modify the visualization server. Another problem was that, by following this approach for
other potential visualization tools, we would need to have one server for each new visualization tool
which is not efficient.
The new version of this tool solves all these problems as any TT is able to setup its own customized
dashboard. For each session we have a separate instance of Grafana+InfluxDB and therefore we no
longer need to handle Grafana authentication. The new solution also is perfectly aligned with the
general design of the F-Interop architecture by treating a DVT exactly like a TT inside the Session
Orchestrator. Finally this solution offers a general method that can be used by other potential DVTs to
provide visualization services but also any service that can be served via HTTP. The next section
details the new architecture.

4.1 Functional components
In this section, we give a high-level description of the components involved in the architecture and how
they interact between each other.

Figure 22: Visualization tool interactions with F-Interop core components
Figure 22 shows how the tool is inserted in the already existing F-Interop core architecture. The green
colour represents AMQP-based communication, while the blue colour represents HTTP-based
communication. In the figure, there are represented two sessions. Inside a session there are a Testing
Tool, the Grafana-based Visualization Tool (containing Grafana and InfluxDB) and any other optional
tool. All the tools, including the GUI, inside the same session communicates through the same AMQP
bus. Inside the Session Orchestrator there is also a NGINX [10] web server, which acts as a proxy
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between the clients and the DVT (in this case Grafana). The Testing Tool is able to configure and
send data to the Visualization Tool through the AMQP bus. The client will then connect to the DVT via
HTTP so as to visualize the produced in its browser in real-time. Each DVT is reachable through a
particular unique URL, which is generated and maintained by the SO. The TT is aware of the URL of
its own VT instance and therefore it is able to use GUI API to embed this URL inside the HTML page
the client is receiving from the GUI. When the session is terminated, all the involved containers are
stopped and deleted.

Figure 23: Message flow of the real-time visualization
Figure 23 illustrates the message flow between the components in the new architecture. Blue arrows
represent HTTP/WebSocket communications while green arrows represent AMQP communications.
The steps are:
(1) An F-Interop user wants to start a session.
(2) The GUI backend deploys a new session via the SO HTTP API.
(3) The SO spawns a new session by creating and starting all the necessary components (in this
case the Testing Tool and the Data set Visualization Tool) as Docker containers.
(4-5) The TT initializes the DVT, which answers with the URL that can be used to be reached. The
communication is made through the session AMQP bus.
(6-7) The TT sets its own Grafana dashboard through the session AMQP bus.
(8) The TT uses the GUI API to communicate to embed the provided URL inside the user interface.
(9) The client browser contains an iframe pointing to the DVT URL.
(10) The user starts the tests through the GUI.
(11) The GUI tells the TT to start the tests by sending a message through the session AMQP bus.
(12) The TT starts the test and starts to produce data.
(13-15) The TT pushes some data into the DVT through the AMQP bus.
(14-16) At client side, the Grafana interface embedded in the user interface repeatedly queries the
Grafana backend contained in the DVT for more data, which is then displayed in the user
browser.
Note that in step 14 (and 16), the client fetches the data from the DVT. This is due to how Grafana
works. In Grafana, real-time is implemented through polling and so the client periodically (the time
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interval can be modified) retrieves the new data produced from the TT from the Grafana backend,
which will query InfluxDB.

4.2 Implementation decisions and challenges
This Data set Visualization Tool internally it is using the components described in the previous version:
Grafana InfluxDB and an AMQP controller. The new controller needs to perform some additional task,
in particular it has to configure Grafana before the TT starts to produce data.

Figure 24: Internal components of the Visualization tool
Figure 24 provides an overview of the internal components of the tool. When the Docker container is
created for a session, the controller, Grafana and InfluxDB processes are started. When they are
ready, the controller connects to the session AMQP bus to listen for the Testing Tool messages. After
the TT started initialization, the controller will configure the Grafana dashboard received by the TT.
Then, all the data produced by the TT and sent to the DVT are written inside of the database
(InfluxDB) by the controller. On the other side, the client who is using Grafana will periodically check
for the new data to update the visualization on its instance of the Grafana dashboard.
The major challenge was to find a proper way to configure the DVT before executing it, and in
particular, a way to handle the mappings between the ports of the DVT containers and the URLs that
the DVT containers are using. For example, if there are two sessions named session-1 and session-2
that are both using this DVT, then there will be two DVT containers running on the Session
Orchestrator. These two containers need to use two different ports, say 8081 and 8082 to expose their
services and they need to be accessed respectively by some unique URLs, for example:
- https://so.f-interop.eu/container-services/session-1/service_viztool_grafana
- https://so.f-interop.eu/container-services/session-2/service_viztool_grafana
So we needed a way to redirect requests to the first URL to the container listening on port 8081 and
the second URL to port 8082. As a consequence, we also needed to keep track of the currently used
internal ports to decide which port should be assigned to newly created containers. For enabling this
requirement, we decided to extend the Session Orchestrator with new functionalities addressing the
new requirements.
Our solution was that the SO maintains a data structure to keep track of the URL-port mappings and
then use NGINX to correctly redirect the traffic to the correct containers. According to it, we extended
our solution to allow more than one service inside of each session. This generic approach could also
be used by other Visualization Tools and by any Docker container that is willing to expose an HTTPbased service through the Session Orchestrator.
Figure 25 shows a JSON representation of the data structure that the SO keeps internally to maintain
URL-port mappings. In this case, we have one session (session-1) using one service (service_1) and
another session (session-2) using two services (service_1, service_2). In addition to that, the SO also
need to create the correct NGINX rules to redirect the HTTP traffic. The rules for this example are
shown in Figure 26. Once a session is terminated, the URL-port mappings and the NGINX rules
related to that session are deleted. A detailed explanation on how to use the Container Services
feature is available on the official documentation at http://doc.f-interop.eu/#container-services-cs.
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Figure 25: Example of data kept by the SO to maintain URL-port mappings

Figure 26: Example of NGINX rules for session-1 and session-2
The last issue we had to solve was how to secure the URL, in a situation of only knowing the id of the
session and name of the service, we would be able to construct the URL and to access the service if
the session is still running. One simple way to achieve it was to use Basic Auth and embed user
credentials in the generated URL but some browsers no longer allow the use of the Basic Auth in this
way for security reasons. In order to avoid designing overkill authentication systems for such a simple
task, we decided to solve the problem in another way. Since the sessions are limited in time and they
last only for a few minutes, it is sufficiently safe to append a sufficiently long random number to the
URL. This way it would be too complex to try to guess the correct URL by using a brute-force
approach. Thus, the URL of session-1 described in the example above would become:
- https://so.f-interop.eu/container-services/session-1/17701365709230940107L/service_1
In this example, the random number (in bold) is generated with 8 bytes, but we are using 32 bytes by
default. An advantage of this approach is that the link can be shared with anyone without sharing FInterop credentials as long as the session is still running.

4.3 API description
This tool provides on the current session AMQP bus for the following services:
Service

Description
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viztool-grafana.init

Initialize the tool and get the URL.

viztool-grafana.set_dashboard

Set the Grafana dashboard.

viztool-grafana.write_data

Write data to be visualized by Grafana.

Each service is an AMQP based Remote Procedure Call (RPC), for more details please check the
official documentation: http://doc.f-interop.eu/#viztool-grafana.

4.4 Functionalities with snapshots
Figure 27 shows the starting of a Performance test through the user interface. Here the test has
already been launched, which means that the Testing Tool has already configured the Grafana
Visualization Tool. We can see that, in the figure, the URL generated by the SO points to the DVT
instance created for this test. In this case, the URL is not embedded as an iFrame in the GUI, but it is
displayed as it is, so as to open the DVT in another tab of the browser for better readability.

Figure 27: Starting a Performance test from the GUI
By opening the URL, the user is able to connect to the DVT and to visualize the Grafana dashboard
that the TT has created and configured as described in previous sections. Figure 28, Figure 29 and
Figure 30 show the dashboard that is displaying in real-time the statistic data produced by the TT.
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Figure 28: Grafana dashboard for Performance test (1/3)

Figure 29: Grafana dashboard for Performance test (2/3)
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Figure 30: Grafana dashboard for Performance test (3/3)
For more information about Grafana, please refer to its official documentation at https://grafana.com/.
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5 F-Interop Online Event tool
As F-Interop provides online testing, the users need a method to find testing partners and/or
communicate together before and during the online testing. Indicating this requirement, D1.1 [8] has
identified FI-UN.24 stating FI-User MUST have a text message based communication channel for
coordinating execution of test with other FI-User when running interoperability sessions. The F-Interop
Online Event tool is developed to fulfil the requirement. It provides a virtual space for collaborative
testing by the F-Interop platform. The F-Interop Administrators make online events and advertise
them. The users who are interested in participating in an event join to the F-Interop platform through
GUI, and view the event dashboard. It provides chatting tool that users can communicate each other
(either private or group) with statistics widget. The dashboard shows availability of the participants so
that each user can find the available testing partners.
The components are fully integrated in the GUI frontend, as separate web pages. Services are
provided by the GUI backend, through a REST API and a WebSocket API.

5.1 Composition
The Online Event Tool is a React component library. It is imported as a dependency in the GUI frontend (itself a React web-application). It includes three components as followings:
- The Event Administration component enables the creation and modification of virtual events.
- The Event Selection component displays the events to which the user is registered. Clicking
an event takes the user to that event’s Dashboard.
- The Event Dashboard is the virtual space for an event. It is made of a chat component,
enabling participants to discuss results and issues, and multiple widgets displaying statistics of
the event.
The components of the Online Event Tool are then embedded in their own page. All three of them
send XML HTTP Requests (XHR) to the GUI backend to send and receive data.

Figure 31: Composition of the Online Event Tool
Additionally, using SockJS, the Event Dashboard component opens a WebSocket1 connection to the
GUI backend to receive live status updates. These updates come from monitoring users’ WebSocket
connections, as well as session modifications in the GUI database. RethinkDB, the database engine,
provides update feeds out of the box. The GUI back-end simply forwards the updates to the relevant
WebSocket clients2.

1
2

or one of the fallbacks for older browsers
Users that are connected to the event’s dashboard
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5.1.1 Front-end Integration
Two views have been added to the GUI Front-end. The EventAdministrationView imports and renders
the EventAdministration react component from the Online Event Tool library. The
EventDashboardView imports both the Dashboard and EventSelector components from the library,
and renders one or the other if an event id is provided or not, respectively.

5.1.2 Architecture
As previously mentioned, the library exports three React Components. Each of these is dependent on
multiple sub-components. Among these, three are third-party: react-copy, react-date-range and reactselect.
The project is also dependent on non-component third-party libraries. Some of these dependencies of
the Online Event Tool Library are already present in the GUI Front-end, and as such have been
declared as peer-dependencies, to avoid including them multiple times. The others are specific to the
Online Event Tool Library.
The charts that are part of the dashboard make use of d3, a powerful library which provides geometric
math and visualization helpers. We do not use d3’s svg construction helpers (e.g. axes), because they
would interfere with React’s handling of the dom.
The styles are not defined in css files. Instead, styled-components are used. This library implements
“css-in-js”. The styles are generated from javascript code that creates React components. These
components can then be used by other components to render the dom. They are defined in modules
suffixed with “Styles”, for easy navigation. Each component has its own “Styles” module from which it
imports its styled components to render.

5.2 API
The REST API has two available resources, events and chats as described in the following sections.

5.2.1 Events API
Event services are accessed through REST APIs. The following endpoints are available:
GET finterop/events
Returns the list of events the current user is registered to. Includes the id, name and
description of each event.
GET finterop/events?all
Returns the full list of events, including archived events, along with all their attributes.
Restricted to administrators.
GET finterop/events/[uuid]
Returns the requested event. If the user is not registered to it, only returns the id, name and
description. Otherwise, returns the full event, to which are added the list of participants,
existing chats, session count by status, and session count by test suite.
POST finterop/events
Creates an event. Returns the event id. Restricted to administrators. This also creates the
event chat (the common channel for that event).
PUT finterop/events/[uuid]
If the user is an administrator, the event is updated according to the new data passed.
Otherwise, the user is registered to the event by being added to the participants.
If no body is sent, an administrator will also simply be registered to the event.

5.2.2 Chats API
GET finterop/events/[uuid]/chats?partner=[urn]
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Find and return the chat for the specified event between the user and the specified partner. If
it does not exist, it is first created in the DB.
GET finterop/events/[uuid]/chats/[uuid]
Returns the chat by its id. The user must be a part of the chat.

5.2.3 WebSocket API
Because web sockets only accept plain text to be sent, we send serialized JSON. The general format
is:
{
“command”: “commandName”,
“data”: the format of the data member is command-dependent
}
Accepted messages
Command: “authenticate”, data: {token, event_id}
Because the cookie cannot be sent through the websocket3, we have to authenticate the user
again. This command expects the token obtained from the usertoken REST endpoint, as well
as the event uuid. If the token is legitimate, the user is added to the list of the event’s
connected clients, and all users connected to that event are notified.
Command: “sendText”, data: {text, to*, event, timestamp}
This sends a text message to a user. It is bound to an event. If no recipient is specified (“to”
parameter), the text message is added to the event chat. The timestamp is expected to be an
ISO date with time: YYYY-MM-DDTHH:mm:ss.SSSZ
Emitted messages
Command: “connect”, data: array of user ids
Emitted when a user connects to the event dashboard. Also emitted to a user after
authentication, with the list of all connected users.
Command: “disconnect”, data: user ID
Emitted when a user disconnects from the event dashboard.
Command: “statusUpdate”, data:
{
old_val: {id, status, users, event, resources, testSuiteType, testSuite},
new_val: {id, status, users, event, resources, testSuiteType, testSuite},
}
Emitted when a session linked to the event changes status, or a new one is created.
Command: “usersUpdate”, data: [{id, shortname, first_name, last_name}]
Emitted when a user registers to the event.
Command: “text”, data: {to, text, author}
Emitted to a user when another user sends a text message to him or to the event chat.

3

SockJS uses an iFrame as a fallback for some browsers, making it a security risk. See
https://groups.google.com/forum/#!topic/sockjs/2iyik3G0PFc for more.
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5.3 Functionalities and UI screenshots
5.3.1 Event creation process
The designated administrator(s) are allowed to create an online testing event. The administrator logs
in to GUI, and goes to the event administration page. He then clicks the “create event” button shown in
the top centre in the Figure 32. This takes him to the event description form shown in Figure 33.
There, he enters a name of the event and a description, as well as optionally a range of dates,
protocols and test suites. Currently, none of these optional fields enforce anything yet. Events could be
automatically made unavailable when outside of their date range. Also, restrictions towards Session
creation could be put in place according to the protocols and test suites selected.

Figure 32: Administrator page – a list of event with event creation button

Figure 33: Administrator page - a new event description
After submitting the form, the event is created and the administrator is taken back to the event
administration page. The link popup is automatically displayed as displayed in Figure 34. It provides
the link to invite users to the event. This popup can be opened anytime by clicking the envelope button
for that event.

Figure 34: Administrator page – the event registration link
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Events can be edited by clicking the pencil button. This takes the administrator to the same form as for
creation. Any of the fields can be modified.
Finally, events cannot be deleted, but the box button flags the event as “archived”. Once an event is
archived, it is not available in the event selection screen for users, and attempting to view the
dashboard redirects as well.

5.3.2 Event Selection
The event selection screen is accessed through the top menu in the GUI. It shows all the events a
user has registered to and that aren’t archived.
Each event “card” is a link to its dashboard.

Figure 35: User’s Event Selection

5.3.3 Event registration
A user must be logged in to be able to register or view the dashboard of an event. If not logged in, a
user will be redirected to the GUI login page. When a user follows an event invitation link, they are
taken to the registration page as shown in Figure 36.

Figure 36: Event registration for a user
This is just a confirmation screen for the user to register to the event. Once the user clicks the button,
the confirmation is sent to the server, and they are immediately taken to the dashboard.
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5.3.4 Participants dashboard
The dashboard has two main features: a chat and statistics widgets. The chat enables participants to
communicate live while running test suites. The statistics widgets display statistical information about
the event.
The ChatBox shows all the users that are registered to the event. All currently connected users are
highlighted in green, while the current user’s connection status is shown in blue as indicated in the left
side in the Figure 37. The event chat’s icon is also an indicator of connection for the user. By default,
the event chat is shown on the right. Clicking on a participant’s name replaces the right view with a
one-on-one chat with that user. Clicking the Event Chat box takes the user back to the general chat.
The current chat is indicated by the name of the chat partner (or “Event Chat”), as well as an arrow on
the right of that partner’s name in the list. If a message is received in another chat than the active one,
a speech balloon appears to notify of the incoming message(s). All messages are persisted, so a user
can refresh the page or leave the dashboard with no fear of losing data.

Figure 37: User dashboard of the Online Event tool
The statistics widgets are updated live for all users connected to the dashboard. They are currently
four (Figure 37), but additional ones could be added in the future.
- The first widget is a user counter. It displays the number of participants currently viewing the
dashboard (and thus a priori available to chat), as well as the total count of participants to the
event.
- The second widget shows a count of sessions by test type. Each type is clickable, and
enables the user to “drill down” to see the count of each test-suite for that type.
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-

The third widget is an abstract representation of a virtual table with testing partners around it.
Each Disk represents a protocol being tested4. The users testing that protocol are displayed
around the table, and test partners are linked by a dashed line.
- The fourth widget is a pie chart showing the proportion (and number) of each session status.
These statuses are the technical statuses of the sessions, and as such don’t inform on the
success or failure of the tests.
The Dashboard also displays a link that enables the user to create a new session linked to the event,
or open the session view if a session is already being run (“Go to my Session” link on the top in Figure
37). This is always done in a new tab so the user can navigate between the dashboard and his active
session.

4

In most cases, an event is specific to one protocol, so only one “table” is visible.
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6 Conclusion
T3.3 is responsible on visual representation of diverse F-Interop services. In this task, the following
output has been achieved:
The F-Interop Live Map tool represents the use of F-Interop in real-time. The Live Map tool shows all
of the running tests on F-Interop in a map view from global view to street view, together with testing
locations, origins of the tests, and the types of the tests.
The F-Interop Data set Visualization Tool provides data set visualization to be used by testing tools. At
the moment, Grafana based visualization tool is provided for the F-Interop performance Testing tool
for its statistics data.
The Online Event tool provides a virtual community space for F-Interop online event participants.
Participants can discuss on issues together and communicate for making a test together in a chat
room. The testing statistics and availability of the participants are provided in the dashboard.
The LiveMap is integrated into F-Interop GUI and the Data set Visualization Tool is fully integrated into
the F-Interop core platform, and both tools are provided in project repository both in development and
production version. The Online Event Tool is in the project repository in development version. While
the testing of the tool itself is available, the integrated validation has dependency with F-Interop GUI
as the tool is provided as integrated with GUI, which is scheduled to end at the end of September.
After validation, it will be provided as one of the F-Interop services.
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