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#We connect the necessary modules and libraries
import pyvisa #Interaction with devices
from time import sleep #For real-time pauses
import numpy as np #For mathematical operations
import os
import pandas as pd #Dataset library
from datetime import date

#We list the devices connected to the computer
rm = pyvisa.ResourceManager()
print(rm.list_resources())

#We connect the classes for controlling devices
from Instruments.lockins.SR830 import SR830
from Instruments.Yokogawa.GS610 import GS610
from Instruments.Yokogawa.GS200 import GS200
from Sweeps.SavingFunctions import *
from Sweeps.Topo_Sensor import *

#Five LI devices are initialized relative to the set address
li_1 = SR830('GPIB0::1::INSTR')
li_2 = SR830('GPIB0::2::INSTR')
li_3 = SR830('GPIB0::3::INSTR')
li_4 = SR830('GPIB0::4::INSTR')
li_5 = SR830('GPIB0::5::INSTR')

li_list = [li_1, li_2, li_3, li_4, li_5]

#Using class methods through instances , we set certain settings
for li in li_list:

li.isrc = 'A'
li.offset_x = 0, 0
li.offset_y = 0, 0

#Devices for bipolar power supply of operational amplifiers
source_neg = GS610('GPIB0::11::INSTR')
source_pos = GS200('GPIB0::10::INSTR')

#Making a list out of instances



instr_list = li_list + [source_pos , source_neg]

#Setting up bipolar power supply devices
source_pos.source_function = 'VOLT'
source_pos.source_range = 10
source_pos.source_level = 8
source_pos.voltage_source_limiter = 200 *1e-3

source_neg.source_function = 'VOLT'
source_neg.voltage_source_range = 10
source_neg.voltage_source_level = -8
source_neg.voltage_source_limiter = 200 *1e-3

#Initializing the multimeter
keithley = rm.open_resource('GPIB0::24::INSTR')

#Setting constant voltage devices in the source mode
source_pos.source_enabled = 1
source_neg.source_enabled = 1

#Setting the amplitude of the sine waves of the sites' power signals
v1 = 4.05e+03* 1e-9 *1e6
v3 = 7.94e+02* 1e-9 *1e6
v5 = 1.56e+02* 1e-9 *1e6
v7 = 3.1e+01* 1e-9 *1e6
v9 = 6.00e+00* 1e-9 *1e6

#Setting LI and setting amplitudes of sine waves
sleep(0.1)
li_1.slvl = v1 # + 1 site.
li_1.rslp = 'POS EDGE'
li_2.slvl = v3 # - 3 site.
li_2.rslp = 'NEG EDGE'
li_3.slvl = v5 # + 5 site.
li_3.rslp = 'POS EDGE'
li_4.slvl = v7 # - 7 site.
li_4.rslp = 'NEG EDGE'
li_5.slvl = v9 # + 9 site.
li_5.rslp = 'POS EDGE'

#Adjusting the sensitivity of LI devices
li_1.sens = 20e-6
li_2.sens = 20e-6
li_3.sens = 20e-6
li_4.sens = 20e-6
li_5.sens = 20e-6



#Record the offsets of the real and imaginary part of the signal
offsets_x , offsets_y = get_offsets([li_1,li_2,li_3,li_4,li_5])

#We add a file with pre-measured RDi resistances
resistances = np.loadtxt("resistances_250.dat", delimiter=",")

#The name of the future files in the directory
data_name = '250e6_9_site_single_source'
data_name_offset = '250e6_9_site_single_source_offset'
data_name_drift = '250e6_9_site_single_source_drift'

#Creation of datasets for various measurement data
data = pd.DataFrame()
data_offset = pd.DataFrame()
data_drift = pd.DataFrame()

#Dictionaries for various measurement data
output_dictionary = {}
output_dictionary_offset = {}
output_dictionary_drift = {}

#Data point number
index = 1

#Record the value corresponding to the "resistance" key of the dictionaries
output_dictionary_drift['resistance'] = resistances[0]
output_dictionary['resistance'] = resistances[index -1]
output_dictionary_offset['resistance'] = resistances[index -1]

#Measurement of voltage drift
read_voltages_offset([li_1, li_2, li_3, li_4, li_5], [5, 6, 7, 8, 9], 30, 300*1e

-3, output_dictionary_drift ,
offsets_x , offsets_y , [0, 0, 0, 0, 1])

#Recording offset data
read_voltages_offset([li_1, li_2, li_3, li_4, li_5], [5, 6, 7, 8, 9], 30, 300*1e

-3, output_dictionary_offset ,
offsets_x , offsets_y , [0, 0, 0, 0, 1])

#Recording the raw data for the first point
if index == 1:

read_voltages([li_1, li_2, li_3, li_4, li_5], [5, 6, 7, 8, 9], 30, 300*1e-3,
output_dictionary)

#Recording the dictionaries in the dataset
if index == 1:



data = pd.concat([data, pd.DataFrame([output_dictionary])], ignore_index=True)
data_offset =pd.concat([data_offset , pd.DataFrame([output_dictionary_offset])],

ignore_index=True)
data_drift =pd.concat([data_drift , pd.DataFrame([output_dictionary_drift])],

ignore_index=True)

#Building a plot to monitor the progress of the measurement
import plotly.express as px

def plot_with_offsets(y_axis):
fig = px.scatter(x=data_offset['resistance'], y=data_offset[y_axis], template
= 'simple_white',

error_y=data_offset['std_' + y_axis], trendline = 'ols')
fig.update_layout(width = 300, height = 300)
fig.update_yaxes(title = y_axis+'_offset')
fig.update_xaxes(title = 'Resistance')
fig.show(renderer = 'svg')

plot_with_offsets('X9')

#Saving data to files
additional_comment = ('Rd =250 MOhm; epsilon = 20Mohm \n applied voltages = [' +

str(v1) +', 0, '+ str(v3)+', 0, '+ str(v5)+', 0, '+ str(v7)+', 0, '+ str(v9
) + '], with_drift_compensation \n '

'Rd = 250MOhm offsets = ' + str(offsets_x) + str(offsets_y) +
'expand [0, 0,0, 0, 1]')

save_dataframe(data, data_name)
pickle_dataframe(data, data_name)

save_dataframe(data_offset , data_name_offset)
pickle_dataframe(data_offset , data_name_offset)

save_dataframe(data_drift , data_name_drift)
pickle_dataframe(data_drift , data_name_drift)

save_comment_topoelectric(data_name , instr_list , additional_comment)


