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A B S T R A C T

The discharge scenario query system, designed and deployed since 2014, is an important part of the EAST remote
discharge scenario management system (RDSMS) Chai et al. [1]. Parameter analysis and extraction are the key
function for classifying and querying scenarios. On EAST, the plasma control system (PCS) can parse the pre-set
parameters line-by-line from future shots (taken from pre-set files in PCS server) or from past shots (taken from
the MDSplus Manduchi et al. [2,3] tree) through a two-step conversion while the discharge parameters can be
taken from the MDSplus tree directly without any conversion. To help with searching through enormous stock of
past and future scenarios that are archived at EAST, we take advantage of the parsing procedure of the PCS and
MDSplus programming by developing a “Parsing Program” to extract the pre-set and discharge parameters. This
paper introduces the storage structure and parsing procedure of pre-set files, going into some detail for the latter.
The other parameters, on the other hand, need little explanation as they are taken directly from the MDSplus
tree. The pre-set parameters and the data analysis of the completed shot are archived in the MySQL database for
future advanced scenario queries. In order to provide a cross platform tool, a remote graphical user interface has
been built in form of a dynamic web page to query and evaluate parameters as well as provide scenario ver-
ification via auditors. This web-based discharge scenario query system will ultimately lead to improved work
efficiency of technicians, researchers, scientists, users in general.

1. Introduction

Remote participation and data visualization has become an in-
creasingly important topic for tokamaks over the past few years. A web-
based experiment management system (TEXEMS) with an electronic
logbook has been established, which allows all users to access TEXTOR
data and participate in experiments from their home labs. The system
stores discharge describing data and experiment related diagnostic
settings and allows to manage program and discharge related data for a
later goal-oriented analysis of data [4]. Concurrently, the remote par-
ticipation using MDSplus [2–3] for Tokamak TCABR has been devel-
oped, which preseves control and data acquisition techniques that have
been working at a long time, and allow a transparent access to ex-
perimental data [5]. In order to try and give remote researchers the
same ease and accessibility for participating in experimental data
analysis as on-site researchers, experimental data analysis and simula-
tion software has been deployed on the ITER remote experimentation
center [6].

To efficiently manage multiple discharge scenarios, a new web-

based remote discharge scenario management system (RDSMS) is being
developed on EAST [1,7]. An important subsystem within the RDSMS is
the web-based discharge scenario query system (DSQS), which has al-
ready been successfully implemented and will be introduced in this
paper. A LAMP (Red Hat Linux, Apache, MySQL, and PHP) platform is
used for the server side to construct this system. The EAST LDAP ac-
count with user permissions was then ported on it. With these steps
complete, the “Parsing Program” that extracts parameters for the sce-
nario database was then written in PHP and C-language and developed
on the THINKPHP framework.

The main functions of the DSQS are searching scenarios based on
specific keywords, restoring scenarios on the WebPCS [8] for setting
plasma pre-set targets and control parameters, and applying for sce-
nario verification via email reminder.

2. System structure of web-based discharge scenario query system

Fig. 1 shows the DSQS overview for the EAST PCS; the green boxes
highlight the main function modules. EAST users can visit this system
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directly if they are on-site or remotely from the WebPCS “Restore”
module for “Prepared” and “Discharge” scenarios query. The scenario
verification module has also been constructed and implemented. Here,
any user (on-site or remote) can apply for scenario verification by
specifying an auditor and submitting the request. This request will
generate a confirmation email for the user and a request email for the
auditor to deal with the application. When the auditor completes the
verification, a final email is sent to the user detailing the result of the
verification.

The scenario database is a core part of the DSQS and needs certain
background parameters to function properly, which are acquired by the
“Parsing Program”. The DSQS divides EAST discharge scenarios into
two categories: “Prepared Scenario” and “Discharge Scenario”. The
former is in the form of pre-set files stored on the public directory of the
PCS server; these files include the time-varying pre-set targets and
control parameters that are set before each plasma discharge shot. The
latter is archived in the MDSplus tree (pcs_east, processed database)
after each plasma discharge shot, which includes the pre-set node (same
as pre-set files), time-varying discharge signals (plasma related signals),
and time-varying wave heating signals (auxiliary heating system related
signals). The “Parsing Program” can extract pre-set parameters from
“Prepared Scenario” and extract pre-set, discharge, wave heating
parameters from “Discharge Scenario”.

3. Scenario parameters

3.1. Introduction of scenario parameters

Fig. 2 shows the parameter classification of the “Prepared” and
“Discharge” scenarios. As mentioned above, for the “Prepared” sce-
narios, the pre-set files are stored in the public directory after the “fu-
ture shot” setup process is completed by the user on the EAST PCS, in
particular, the user can populate pre-set files with data from prepared
setup files or actual discharges. The name of any pre-set file is com-
posed of the user and title (user_title.wa10) while the descriptions of all
pre-setup files are written in a single universal file named “futue_-
shot.descr” so that the “Basic” parameters are easy to access. For the
“Discharge” scenarios, all of the “Basic”, “Discharge” and “Heating”

parameters can extract from MDSplus tree. However, the time-varying
signals instead of strings or single values, e.g. IP, Density, LHW heating,
etc., are stored under a specified signal name. In order to query these
parameters and return a single value, the “Parsing Program” computes
the average value of the effective period and uses this for the scenario
parameters base on the interface between MDSplus and C-language.
However, the “Pre-set” parameters of these scenarios, as shown in Fig. 2
in dark blue boxes, cannot be acquired directly because of their special
storage format; this requires a specially designed conversion algorithm
for extraction which is introduced in the next section.

3.2. Extraction of pre-set parameters

In the EAST PCS GUI, users can restore (load parameters into the
GUI) scenarios “from a prepared setup” or “from MDSplus”, then the
program will parse the pre-set parameters line-by-line from the pre-set
file or a MDSplus tree named pcs_east through a two-step conversion.
The “Parsing Program” was adapted from the EAST PCS parsing pro-
cedure to meet the needs of the pre-set targets and control parameters
storage format.

Fig. 3 shows the two-step conversion process the raw data must
undergo each time a scenario is restored. In fact, with the exception of
the “Basic” parameters, all of the parameters in the original data source
are stored in the form of a continuous block of data. To make the
parameters parse-able, the intermediate “pfi42” structure is constructed
and then filled with the correct parameter data from the original data
source. However, retrieving useful information from this structure is
still not easy. That is why the second structure, “rstcom”, is needed.
This structure stores parameters in the same order as the PCS GUI, i.e.
category, sequence, phase, algorithm are defined and then receive their
respective data from the “pfi42” structure after a rather complex read
buffer process, according to the header information. To take full ad-
vantage of the “rstcom” structure, the “Parsing Program” takes the
value of the pre-set parameters from the structure in the same order
that the PCS parsing procedure uses.

As show in Table 1, PCS setup parameters are store in form of tree
structure organized by category, phase and algorithm. The path is de-
termined by first selecting primary ‘sequence’ of a category to find the

Fig. 1. Overview of the web-based DSQS.
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