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A New User Front End for EAST
Remote Participation
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Abstract— The Web-based remote participation system for
experimental advanced superconducting tokamak (EAST RPS)
has been developed to provide a high-efficient and low-cost way
to meet international collaboration requirements. The EAST
RPS team focused on the extension, update, and optimization
for the RPS during last two years. In the first version, EAST
RPS has established Apache-Flex based front-end components to
provide a platform-independent user interface. However, some
Web browsers, such as Firefox, Google Chrome, and Microsoft
Edge, and operation systems (iOS and android) stop supporting
or disable the flash player plugin by default, and the Flex
technology will become less relevant in the future. The purpose
of this paper is to provide an update of the RPD in EAST. The
front-end migration should be a priority to update the EAST
RPS. The open source, cross-platform, maintainability, and life
cycle are the key features that the front-end platform must have.
The technical solutions for the new user front end for EAST RPS
are offered in this paper.

Index Terms— Experimental advanced superconducting
tokamak (EAST), remote participation.

I. INTRODUCTION

THIS experimental advanced superconducting tokamak
(EAST) facility [1], formerly HT-7U, whose goal is to

explore high-performance plasma operation under steady-state
conditions achieved first plasma in 2006. Remote participation
system for EAST (EAST RPS) is an extension of EAST
control and data access system. The first conception of the RPS
was reported in the 9th IAEA technical meeting on control,
data acquisition, and remote participation for fusion research
in 2013 [2]. The EAST RPS provides an efficient and econom-
ical solution to international collaboration in fusion research.

The front-end application is the user interface (UI) for
EAST RPS. In the previous version of EAST RPS, the front-
end application was developed based on Apache-Flex [3]
which is a free, open-source rich Internet application (RIA)
framework. Apache-flex used to be the most popular front-
end platform with high market share. However, with the
developing of other front-end technology, some Web browsers,
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and operation systems stop supporting or disable the flash
player plugin by default for running performance and safety
issues. The Apache-Flex technology will become less relevant
in the future. And now the mobile devices such as tablet
and smart phone become popular. The mobile devices support
should be considered in the design and development of EAST
RPS. The front-end migration should be a priority to update
the EAST RPS.

This paper gives an overview of the update of EAST RPS
and reports the technical solutions for the new front end.

II. TECHNICAL PROPOSAL

The front end of EAST RPS is the application which
contains graphical UI, runs in the client computer, and com-
municates with back-end service through Internet. With the
continuing development of Web technologies, it becomes more
feasible for website like desktop applications. Web-based
structure has the advantages of cross-platform compatibility,
modular, and easing collaboration in software development
and optimizing for performance over Internet. HTML5 [4] is
the current version of the hypertext markup language (HTML)
standard for creating Web pages and applications. It extends,
improves, and rationalizes the markup available for documents,
introduces markup and application programming interfaces for
complex Web application [5]. Because of low-power con-
sumption feature, HTML5 is also cross-platform for mobile
application. HTML5 can be used as an alternative to Apache-
Flex. The open source, cross-platform, maintainability, and
life cycle are the key features the front-end platform must
have. To reduce development time, some HTML5 toolkits were
selected as listed in the following.

A. Application Framework

AngularJS [6] is a JavaScript-based open-source front-end
Web application framework mainly maintained by Google.
AngularJS components are embedded into the tag attributes in
the HTML page. Double data binding mechanism will provide
an automatic way of synchronization when the view or model
changes.

B. UI Framework

Bootstrap [7], originally named Twitter Blueprint, is a free
and open-source front-end UI framework for design Web
application. It contains HTML and CSS design template for UI
components. Bootstrap has four built-in grid systems not only
for medium and large devices (desktop) but also for small and
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Fig. 1. EAST RPS architecture.

Fig. 2. HTML5 UI components.

extra small devices (tablets and phones). The page layout and
viewpoint will be adjusted automatically for different devices
by mobile first approach.

C. Server-Side Java Template Engine

Thymeleaf [8] is a server-side Java template engine which
is capable of processing HTML, XML, JavaScript, CSS, and
plain text. The Thymeleaf templates are used to developing
the HTML5 and JavaScript modules which can be reused.

The three HTML5 toolkits will work together as the devel-
opment environment for front-end application of EAST RPS.

III. SYSTEM ARCHITECTURE AND DATA FLOW

As reported in [2], we analyzed the popular structure of
RPS for tokamak facilities [9]–[14]. The Web-based RIA

Fig. 3. Data flow of video service.

architecture is suitable for building the RPS. RIA allows
the client-side to handle local activities which will reduce
bandwidth and server load. The design of the EAST RPS is
based on modular development. The EAST RPS is divided
into front-end, back-end, and databases three dedicated parts.
Each part can be developed and reused independently. The
system and technology stack with HTML5-based new front
end is described in Fig. 1.

A. Front End

The front end contains all the views and graphical com-
ponents to the remote user. In the front end, AngularJS
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Fig. 4. Data flow of security service.

components, the models, and controllers, support two-way data
binding feature. Any changes to the model are immediately
reflected in the view and any changes in the view update
the model. The front end can communicated with back-end
service using XML Http request through hypertext transfer
protocol (HTTP) or HTTPs calls to Web server.

B. Back End

The back end which is based on spring framework [15]
includes the business layer and the data access layer. The
business layer represents the business service of application.
The business services for EAST remote participation include
security service, data service, message service, and video
service. The data access layer provides the methods to save,
send, and retrieve data. Publish and subscribe model to get
message from java message system (JMS) and data retrieval
from Redis database are the main data access approach for the
back end of EAST RPS.

C. Database

The engineering data for remote access was stored in a
Redis [16] database which is a popular in-memory and key-
value database. The back-end accesses engineering data via
spring data Redis module which provides configuration and
access to Redis database from spring application.

The scientific data are acquired from dozens of EAST
subsystems. This raw data are transferred to and stored on
centralized MDSplus [17] data servers which was a part of
EAST data acquisition system.

In the previous version, the user and resource data for
security service were stored into a dedicated MySQL database.
For unified management, the security related data have been
migrated to a lightweight directory access protocol (LDAP)-
based EAST user management database.

IV. FUNCTION BREAKDOWN AND NEW UI COMPONENTS

The front end of EAST RPS is a user-oriented application.
The main function of front end is to provide a Web-based

GUI for the remote user to access EAST data. According to
different functions, the front-end application will be broken
down into serval modules as listed in the following:

1) interlock, scientific, engineering data access;
2) remote control console;
3) camera data display;
4) instant messaging.

The remote data access is the core function of the EAST
RPS. The front end will provide a friendly UI to display the
data for remote users. Remote control console is a remote UI
for EAST control system [18]. Remote users can access preset
parameter, monitor interlock, or operation state, and dynamic
discharging signal through it. The regular data retrieval and
data-push through JMS are the main data update methods.
Some UI components have been used to provide friendly UI,
as shown in Fig. 2.

V. VIDEO SERVICE

The main function of multimedia service is to display
the video record from EAST charge coupled devices (CCD)
diagnostic system. The CCD system can produce 300 MB of
data per shot. For remote access, the uncompressed video files
will be converted to flash video (flv) format. Red5 [19] is a free
flv media streaming server. EAST discharging video will be
convert to flv format file and publish to Red5 server. Because
some browsers do not support flv format, multiple source
configuration will be provided to the JW player [20] using
a real-time messaging protocol stream as a primary media file
and with an uncompressed file as a backup. Fig. 3 describes
the data flow of video service.

VI. SECURITY SERVICE

Security is the key issue for a Web-based application.
The main function of security service is to provide security
mechanism to EAST RPS including authorization, authen-
tication, and preventing brute force password attacks. The
authorization and authentication functions were provided by
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integrated spring-boot security module. In the new version,
the Google reCaptchaV2 [21] service was integrated to the
security service to protect the EAST RPS website from spam
and abuse and the separated RPS user database will be
integrated to the LDAP-based user management system for
EAST. As shown in Fig. 4, when the user tries to get access
the EAST RPS, the reCAPTCHA service will check the access
is whether or not from a human being. If passed, the authenti-
cation process checks the validity of the user by matching the
encrypted using name and password against the database, then
the authorization process retrieves all permission resources to
the user’s role.

VII. CONCLUSION

The front end of EAST RPS has been migrated from
Apache-Flex framework to HTML5. This update will improve
in running performance and cross-platform support for mobile
devices. The EAST RPS is still a prototype. We will gather
feedback from users and improve the user experience.
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