Python in the VE

VE Scripts — APS / Vista variables & units

What?

that defines the units types that arereported by thescript and utilised in the VE.

This VE Script interrogates an APS file and lists all the variableswith display & units data. It provides a utility
that will find useful when accessing results from VEScripts . Also provided with this article is a reference sheet

This VE Script is an example of a number of aspects including using the results interface, getting user inputs

Why?

Script workflow — start, middle & end:

from adialog (GU)I and writer output to a spreadsheet. For the purmoses of this example we will concentrate
on structure and the APS datarather than the GUI aspect which we will coverin a later article.

1 # VE_Vars_and_Units.py
2 # Returns a list of the VE APS variables & units centained in the selected APS file inc. both Apache & display names
3 # Note that APS files contains only variables dictated by sim setup/ options so the list may not be all variables
4 # Saves the output Xlsx to the project » Content > Python reports folder
5
3 import iesve
7 import tkinter as tk
8 import xlsxwriter
9 import os
18 from datetime import date
12 def generate window(project, ve folder, results reader):
13
14 class Window(tk.Frame):
15 ; # Setup class - inherits from tk frame class
16 # https://pythonprogramming.net/python-3-tkinter-basics-tutorial/
259 if __name__ == '__main__":
268 project = iesve.VEProject.get_current_project()
261 ve_folder = iesve.get_application_folder()
262 results_reader = iesve.ResultsReader
263
264 # generate the tkinter GUI
265 generate_window(project, ve_folder, results_reader)
Script GUI — middle:
12 def generate_window(project, ve_folder, results_reader):
13
14 class Window(tk.Frame):
15 # Setup class - inherits from tk frame class
16 # https://pythonprogramming.net/python-3-tkinter-basics-tutorial/
17
18
19 &P def _ init (self, master=None):
38
37
3z P def radioc select(self, pick):
48
49
58 & def save file(self):
192
193
194 P def init window(self):
249
258
251 # Create root widget
252 root = th.Tk()
253 # Create instance
254 app = Window(root)
255 # Show widget & start event loop
256 = root.mainloop()

Script — save function:
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e & def save_file(self):
51 # Saves APS variable names to file
52
53 # Get todays date
54 today = date.taday()
55
56 # Get selected aps filename
57 aps_file name = self.listbox.get(tk.ACTIVE)
58 & if not aps_file_name:
59 ] tk.messagebox.showinfo("APS error”, "No APS file selected. Please select an APS file.")
6a [ return
el H
62 # Open aps file, assert and get APS variable & unit data, then close aps file
63 print (aps_file_name)
64 results = iesve.ResultsReader.open(aps_file_name)
65 assert results is not None, "Error opening results file"
66 aps_vars = results.get_variables()
67 aps_units = results.get_units()
68
59 results.close()
78
71 # Get entered save filename
72 self.save_file name = self.save file entry box.get()
73 print('save File name = ' + self.save_file_name)
74
75 # Create excel workbook
76 file_name = self.save_file name + '.xlsx’
77 report_path = project.path + 'Content\\Python Reports\\’
78 2 if not os.path.exists(report_path):
79 r os.makedirs(report_path)
=) print (report_path)
81 workbook = xlsuwriter.Workbook(report_path + file_name)
82
33 # Set formatting options
24 bold = workbook.add format({'bold': True})
a5 heading = workbook.add format({'bg color’': '#CECECE'})
86 right = workbook.add_format({'align': 'right'})
87
88 # Create excel worksheet
89 sheetl = workbook.add_worksheet('APS variables')
98
91 # Insert logo to worksheet, set row height te 5@
9z sheetl.insert_image('Al', self.ve_folder + 'Templates\\workflow\
93 sheetl.set_row(d, 5@)
aa H H H
as # Write text to worksheets
96 é) if self.units_system == 'units metric' or self.units_system == ‘units TP':
a7 sheetl.write('A3'y 'IESVE Variables & Units')
ag sheetl.write('13', 'Source APS file:', right)
99 sheetl.write( k3", aps_file name, right)
1a6 sheetl.write('H3', today.strftime("%d/%m/%Y"), right)
1e1 sheetl.write( AS'y "Source:’, heading)
1a2 sheetl.write('B5'y "Apache name:', heading)
1@3 sheetl.write('C5', 'Display name:', heading)
lea sheetl.write('D5', '"Units type:’, heading)
1es sheetl.write('E5', '"Metric units display name:', heading)
106 sheetl.write('F5', '"Metric units divisor:', heading)
1e7 sheetl.write('G5', 'Units offset:’, heading)
1o sheetl.write('H5', '"Model level:', heading)
109 sheetl.write('I5', 'Post process spec:’, heading)
11e sheetl.write('15', '"Custom type:', heading)
111 [ sheetl.write('K5', "Sub type:', heading)
112
13 2 if self.units_system == 'units_both':
114 sheetl.write('A3', 'IESVE Variables & Units')
115 sheetl.write('13', '"Source APs file:', right)
116 sheetl.write('K3', aps_file_name, right)
117 sheetl.write('H3', today.strftime("%d/%n/%v"), right)
118 sheetl.write('A5', "Source:', heading)
119 sheetl.write('B5', 'Apache name:', heading)
128 sheetl.write('C5', 'Display name:', heading)
121 sheetl.write('D5', 'Units type:', heading)
122 sheetl.write('E5', ‘Metric units display name:', heading)
123 sheetl.write('F5', ‘Metric units divisor:', heading)
124 sheetl.write('65', 'Metric Units offset:’, heading)
125 sheetl.write('H5', ‘TP units display name:’, heading)
126 sheetl.write('T5', ‘TP units divisor:’, heading)
127 sheetl.write('15', 'TP Units offset:’, heading)
128 sheetl.write( k5", ‘Model level:', heading)
129 sheetl.write('L5'y 'Post process spec:’, heading)
13e sheetl.write('M5'y "Custom type:', heading)
131 E sheetl.write( 'NS', "Sub type:’, heading)
132
133 # set column widths
134 sheetl.set_column('4:A", 25)
135 sheetl.set_column('E:C", 35)
136 sheetl.set_column('D:D", 25)
137 sheetl.set_column('E:N", 2@)
138
139 # Write data to excel worksheets
146 print('Writing results to Excel Sheet')
141 print{self.units_system)
142 row = 7
143 < for var in aps_vars:
144
145 # Find associated units data for var
146 units_type = var[ 'units_type']
147 units = aps_units[units_type]
148
143 2 if self.units_system ‘units _metric’' or self.units_system == 'units IP':
15@ unit = units[self.units_system]
151 sheetl.write(row, @, war[ 'source'])
152 sheetl.write(row, 1, var['aps_varname'])
153 sheetl.write(row, 2, var['display_namez'])
154 sheetl.write(row, 3, var['units type'])
155 sheetl.write(row, 4, unit['display name'])
156 sheetl.write(row, 5, unit[ divisor'])
157 sheetl.write(row, 6, unit[ offset'])
1s8 sheetl.write(row, 7, var[ 'model_level'])
159 sheetl.write(row, 8, var[ 'post_process_spec'])
168 sheetl.write(row, 9, var[ 'custom_type'])
161 sheetl.write(row, 1@, var[ subtype'])
162 r row += 1
163
154 & if self.units_system == 'units_both':
165 unit_m = units['units_metric']
166 unit_ip = units['units TP']
167 # Write data to x1s row cells
168 sheetl.write(row, @, var[ source'])
169 sheetl.write(row, 1, var[ 'aps_varname'])
17e sheetl.write(row, 2, var['display_name'])
171 sheetl.write(row, 3, var['units_type'])
172 sheetl.write(row, 4, unit_m[ 'dizplay_name'])
173 sheetl.write(row, 5, unit_m[ 'divisor'])
174 sheetl.write(row, 6, unit_m[ offset’])
175 sheetl.write(row, p['display name'])
176 sheetl.write(row, 8, unit_ip['divisor'])
177 sheetl.write(row, 9, unit_ip['offset’])
178 sheetl.write(row, 1@, var[ 'model_level'])
179 sheetl.write(row, 11, var[ 'post_process_spec'])
13@ sheetl.write(row, 12, var[ custom type'])
181 sheetl.write(row, 13, var[ subtype'])
182 r row += 1
183
184 = try:
185 workbook.close()
186 ¢ except PermissionError as e:
187 r print("Couldn't close workbook: ", e)
188
139 project.register_content(report_path, 'Python Reports’, file_name, True)
198 r root.destroy()
Sample output:
A ] < o
[es] sz
SOLUTIONS
IESVE Variables & Units
Source: Apache name: Display name: Uniits type: Metric units display nas Metric units divisor:  Units offset.
© System elec. CE System eler. C& Carbon emission kgc/h
0 System nat. gas CE Systam nat. gas CE Carbon emission kgc/h
© Total CE ex equip Total CE ex equip ‘Carbon emission kge/h
Total system CE Total system CE Carbon emission kac/h
0 1desl heating CE CosP raoms heating CE [obs] ‘Carbon emission kgc/h
© 1des! cooling Ce Cose rooms cooling CE [obs] ‘Carbon emission kgc/h
© Ideal fumid. C& €0SP rooms humid, CE [obs] Carbon emission kgc/h

0 ideal dehum, CE CosP raoms dahum. CE [obs] Carbon emission kgc/h
© 1desl mech vent hig CE CoSP ech vent htg CE [obs] ‘Carbon emission kgc/h
0 Ideal mech vent clg CE CoSP mech vent clg CE [obs] Carbon emission kac/h
© 1desl mech vent dehum C CasP mech vent dehum Ce [obs] ‘Carbon emission kgc/h
© System nat. gas CE System nat. gas CE Carbon emission kgc/h
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We are showing the start, middle &
end of this script first to explain how
itis executed

Import the modules whose methods
we intend to use in the script.

We import the Tkinter package (a
number of modules that provide GUI
elements) but rename itto tkfor
convenience as we will call

tk.mod ule.method which we do not
want to be too long

The middle part of this scriptis where
we have defined afunction (a block
of code that runs when called), in this
case fora tkdialog. Afunction must
de defined ahead where itis called

The end part of this scriptis where
the script starts executing ...

if _name__=="_main__"is aguard
to prevent accidently invoking the
script from anotherscripti.e. you
must call it’s functions. It is also
whereyou can set parameters to test
values that are only used when the
script is run directly

First we call some methods to define
the parameters we will pass to the
function thatstarts the GUI

We then call the function that starts
the GUI

The middle is shown collap sed soyou
can see the structure; we will look at
tk GUI detailsmorein a later article,
but insummary ...

We definean instance of tk window
class

We definea special function called a
constructor for theclass object
(__***__) thatinitialises the object; it
in turn calls init_window

We definefunctionsfor theGUI
elements thatare then called from
init_window

This function creates the GUI. Any
variables we want to access outside
of each function is prefixed with self
to signify it belongs to the class

We createan instance of the Tk root
widget (window, title baretc.)

We pass the root widgetas a
parameterto an instance of class
window; this adds all the buttons etc

GUI elements areevent driven; they
require an event loop that waits fora
user to press something. This line
starts the event loop

The save function is where we do all
the work with the aps file and export
itto a formatted spreadsheet ...

We call adatetime module method to
gettodays date so we can write this
totheoutput

We call the GET method for the
tkinker listbox object to get it's value

We check if the user has picked a an
APSfile; if not we pop-up a message

We createan instance of
resultsread er using the selected aps
file as the parameter & assignitto a
variable. We check if the file opens
We call resultsreader methods to get
the variables & units

We close the resultsreader objectas
we now have what we need
We call the GET method for the

tkinter entrybox object to get it’s
value

We make anamefor the Excel file by
adding the userinputto a suffix

We make anamefor thefile folder by
adding the project URL to afixed
stringand then check if it exists, else
we make it

We make anew Excel file with the
Xlswriter.Workbook method with the
path and filename as parameters

We define & add formatting options
(header, bold, rightjustify) to the
workb ook

We add a tab to the workbook and
name it

We add a logo the
worksheetin cell A1

We set the height of row 1 (index 0)
to 50 so the logo fits

We check the units selected, if either
we writeheaderinfo & column
headings to the worksheet both both
metric & IP

We use the worksheet.write method
and pass in the cell reference, column
headings strings and the format we
wantas a parameter

We check the units selected, if both
we writeheaderinfo & column
headings strings to the worksheet
both both metric & IP and the format
we want as a parameter

We use the worksheet.set_column
method to set column width each for
a range of columns

We initialise arow iterator so that
writing starts after the logo and
header info

We loop through the list of DICTS of
the variables in the aps file

Forthe varwe look up theunits type
in the DICT; we then use this to look
the units of the type in the units DICT

We check the units selected, if either
we writethe datafor the row index
each entry incrementinga column
position and calling thedata in the
DICT by key

We increment the row interator

We check the units selected, if both
we write the datafor the row index
each entryincrementinga column
position and calling thedata in the
DICT by key; both metric & IP datais
written

We increment the row interator

We close the workbo ok usinga TRY
statement to catch if there is an error
(such asit is open in Excel!)

We register thenew output with VE
content manager

We close the GUI

Unit types are detailed on the
sup plementary spreadsheet

Source APS file: decamber.aps

Pestprocessspec:  Custom type: Subtype:



	Web article 3.vsdx
	Page-1


