International Joint Research Laboratory of Magnetic Confinement Fusion and Plasma Physics

M REE S SETFHERS (RS TRE ﬁpp??

A Major update of web based
development toolkit for control system of
largescale physics experiment device

XiaoHan Xie and J-TEXT Team




Outline ﬁpl’?ﬂ

® |Introduction
® Current status of CFET

® Update of CFET
® Application

IFPP CEEE HUST | Xiaohan Xie



Introduction ﬁPP?ﬂ

IFPP CEEE HUST | Xiaohan Xie



Introduction ﬁpp?&

SCADA 22> supervisory control and data acquisition

IFPP CEEE HUST | Xiaohan Xie



Introduction ﬁpp?ﬂ

SCADA 22> supervisory control and data acquisition

EPICS 2>>> The accelerator field

IFPP CEEE HUST | Xiaohan Xie



Introduction ﬁpp?ﬂ

SCADA 22> supervisory control and data acquisition

EPICS >>> The accelerator field Fusion community @

IFPP CEEE HUST | Xiaohan Xie



Introduction ﬁpp?&

SCADA 22> supervisory control and data acquisition

EPICS >>> The accelerator field Fusion community @

CFET

Control system Framework for
Experimental Devices Toolkit
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Current status of CFET WPP?&

® Control system Framework for Experimental Devices Toolkit

CFET HOST ] Other client applications Main CM HTTP CM
Communication Like:Browsers, Mobile App
Module
[CETT CFET HOST pccossing
Client Communication Resources HTTP RESTful
Moduie For example:
Get, Set, Invok B
% Get +
- IroomAl/lightA/status
Things Get Get, Set, Invoke H—
Set | CFET abstract all the
« s | Fiub objects to be controlled
Things < Things — S:tt « into Thlngs .
< ke A Thing can be either

physical or logical.

A CFET Host is a progame which contains some CFET Thing.

IFPP CEEE HUST | Xiaohan Xie



New CFET communication module WPP?&
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New CFET communication module ﬁpl’?ﬂ

HTTP CM
request
- - _,.‘ .=
Voo
response
request

—
-
7~ ~

7 \\
LQ__E{__ Client A
- ~>

. C) . Client B

o m— -

response

IFPP CEEE HUST | Xiaohan Xie



New CFET communication module WPP?&

HTTP CM >O>o>o>0>>  EVENT (WebSocket CM)
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New CFET communication module ﬁpl’?ﬂ
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New CFET communication module ﬁpl’?ﬂ
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MQTT CM WPP?&

Space decoupling
Time decoupling
Synchronization decoupling

II_Q_O_S_ _____ choose CM via :
I the protocol |
| Up to once header |
: At least once |
| Only once http:// => mqtt:// |
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Human Machine Interface PP?‘

CFET Resources
Json/HTML

Browser
Request

I I
15 it from Browser
y

y
CFET Host CFET Host the requested resourte Rediect 0 OPI
< < OFI
s R s
resource

Load custom OPI

Probe the returned
sample and
generating the
suitbale OPI

Ajax request the
resource
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Human Machine Interface

[FPP2:

DAQ card

DAQ card DAQ card

~ | T

[ — T

CurrentStateName CurrentSeconds Debug Debugas

Idie 276

Main ON/OFF Yout Uset
o ° :

et St
ONIOFF 0.0014648661020828565 mA 2
Workstatus overt Overt IsArcingError ControiSetting Status undefined

o 6 o

P1 ON/OFF out uset
0.009155413138017853 KV
. fout Iset
ONOFF 0.008789196612497139 mA
Workstatus Overy Overt IsAreingError ControlSetting Status

Controisating o o o
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Human Machine Interface WPP?&

DAQ card

DAQ card DAQ card

~ | T

[ — T
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Human Machine Interface WPP' 2

DAQ card
DAQ card
DAQ card
Arm
Time Edit Widy
iget
Rate
El_ status Enter the Thing in the input box below, click 'POKE' to get the parameters
g url: POKE  ParseUrl
fontSize 2
CurrentStateName CurrentSeconds Debug DebugGs titleSize v
Idle 276
unit

Main ON/OFF vou uset oh =
® ° '

1set

out K 75
(-~ )
Workstatus overu overt IsArcingError ControlSetting Status undefined
Contotsatting Q- o ®- ®- ® eoir i 20
e W

max 100
PI ON/OFF out Uset min 0
0.009155413138017853 kv
. Tout et Finish Apply
onorF 0.008769196612497139 mA
Workstatus overw ovent IsArcingError  ControiSetting Status

Controtsatiing o o O

LERET
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Human Machine Interface WPP' 2
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Human Machine Interface WPP' 2
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DELETE
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State Machine FPP2

{ "StateNo™ 1 ] AliasTableConfig.json
‘StateName™: “Idle’, .| StateConfig.json
"DefaultNs": 1, . .
"Transitions": [ | TransExcute. json

{
"TransitionName": "IdleToArming",
"ConditonExpr": "(Debug == 1 ? VirtualGCState : RealGCState) == 4",
"NextState": 2
}
]
L
condition
example

condition1 condition2 condition3
prep
are2
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Influxdb FPP2
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Influxdb FPP2

: Engineering data refers to the non-experimental

: data generated during the experiment, such as

| sensor data, the voltage of the power and the

I
| temperature of the instrument, etc.
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Docker ﬁpp?ﬂ

1. supports major Linux distros, Mac OS and Windows.
2. eliminate the "it works on my machine" problem

3. Build safer, share wider, run faster

CFET CLIENTS

CFET Host

Docker-based policy deployment to run
& docker simple CFET Application quickly
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EPICS [FPP2-

Config File
A )))
CFET Host O—CEO EPICS CLIENT (is a THING)
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Application FPP2

HFRC

: .— "" ;{'. > » ’ ‘j’ L -
0
Global Control
CFETHUB

CFETHUB CFETHUB

CFETHUB

subsystem1 subsystem2 subsystem3
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Application WPP?&

Plant Operate Network

Hardware Communication Network
Browser

Synchronous Sequential Network

EPICS CA or CFET HTTP (PON)

Pulse Power
Control

Data Acquisition Central Trigger

Control Control

PP HardWare

CT HardWare DT HardWare

CFETDAQ [

Steady-State Control Pulse Control
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