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» Hardware (the experiment)

» Software (MDSplus Device class for data acquisition)
» Real-time visualization

» Data analysis

> Jupyter Lab
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Jupyter Lab

(as the development environment)

Arduino §  MDSplus B Analysis

Lidar, T/H , B Scipy, Matplotlib
device class Re.al tlme qata ipy, plotlib,
>EASOIS visualization etc

Custom Device in a subprocess

(as the experiment)
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Arduino device and sensors

Arduino UNO
microcontroller

Garmin Lidar v3HP

Adafruit Temperature
Humidity sensor
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MDSplus and Jupyter Lab

localhost a
Z File Edit View Run Kemel Tabs Settings Help
§  MDSPLUSARDUINODEVICE.IPYNB [%] MDSplusArduinoDevice.ipy X [%] MDSplusArduinoRun.ipynb X
L Creating an MDSpIu:_s PY"“’" device for B + X O [0 » ®m C  Markdownv Python2 O B + X O [ » m C  Markdownv Python2 O
continues data acquisition
= The device import sys
3 i -
£ . ~ print(sys.version) .
E  Designing the MDSplus python device. Creation of the MDSplus model tree
3 Open and query the sensors import MDSplus
Method to open and initialize the serial from MDSplus import Event Before executing the python device and start the data acqusition (as a systemd service or streaming data directly), the
2 :"’? to communicate with the Arduino ‘_""‘": ie_” al I MDSplus tree needs to be defined. In other words, the model tree needs to be created. This is done by calling the Tree()
g levice. import time .
s . . method from the MDSplus library, and create a 'NEW' tree.
E Methods to query the device by jimpontdateting
8 sending the query question and writing import threading
it into the device pEepontinuRpyERSnG . .
. inport jdc Environnment Variables
Method to receive the messages from SCor D
) o P
2 the device, i.e. for the temperature
2 ill be the temperature values. import os
o= sensorwi n lass ARDUINO (MDSpLus.D: 3
= SR Dz (Rasp LusEDRvIce) os.environ['arduino_path'] = '//Users//fsantoro//CustomeDevices'
S Methods to start and stop the parts=[ os.environ['MDS_PYDEVICE_PATH'] = '//Users//fsantoro//CustomeDevices'
streaming of data :COMMENT', ' type':'text', 'options':('no_write_shot',)}, . - -
The Trend Method {'path ODE', 'type':'text','value':'", 'options':('no_write_shot')},
P {'path’:':BAUD','type': 'numeric', 'value': 9600, ‘options':('no_write shot',)}, BeOVRURECEVENTS
& The Stream Method {'path EG_LENGTH', 'type':'numeric', 'value': 5, 'options':('no_write_shot',)}, \yest
Data Acquisition using Launchd {'path AX_SEGMENTS', 'type': 'numeric', 'value': 1000, 'options':('no_write_shot',)}, v
Data Acquisition while st ot {'path REND_EVENT', "type': 'text', 'value':'ARDUINO_TREND', 'options':('no_write_shot',)},
2 ata Acquisition while streaming data {'path TREAM_EVENT ', text','value': 'ARDUINO_STREAM' ,'options': ('no_write_shot')}, . iS
§ | Data Analysis {'path’: ' :RUNNING' , ' type "options’:('no_write_model',)}, Launching jScope as a subprocess
£
S 1
© This allows for the execution of the jScope application without blocking JupyterLab.
Pl g Jupy
parts.append({'path':':DISTANCE','type':'signal’, 'options':('no_write_model', 'write_once',)})
= el s IR e e I
[ oL B gv8 YRR NE L BRa N ACE E - - ’ - ’ p = subprocess.Popen(['jScope’, '/Users/fsantoro/CustomeDevices/arduino_stream_conf.data'], stdout=subpr
In MDSplus all the information associated with a given device will be stored in a subtree of the pulse file. The first part of
an MDSplus device code shown above consists of building the tree nodes that will form part of the MDSplus model tree
file. The field parts[] is expected to contain the definition of the subtree. Creation of an MDSpIus model tree for this experiment
What follow is a short description of each node: from MDSplus import Tree
import mdsarduino
COMMENT: This node can contain any comment about what the tree represents. It is then a text string.
BAUD : A numeric type value that contains information of the baud rate of this particular custome device. In this case a tree = Tree('arduino', -1, 'new')
default value of 9600 baud. :;::‘:fzz:;“( arduino_node', ‘arduino')
TRIG_TIME: Contains a numeric value, i.e. the time in which the device starts streaming data. tree:clcse()
SEG LENGTH: Contains a numeric value. the lenah of each seament that also corresoond to the number of samples per
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