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Spyder (Anaconda distribution)

00 Run gram bUtton & Spyder (Python 3.7)
N R 5 E “‘om G Muc=EE=pm BX F P € ) [|usershhaivorsen/.spyder-py3 | BB A S PYD ER

00 Editor - /Users/halvorsenj.spyder-py3/temp., P ] Variable explorer
l ) ‘temp.py J il sl N4 q The Scientific Python Development Environment
I1x =2 Name A Type Size Value
2y =4 ; 5 .
3z2=x+y x [t 1 B Variable Explorer window
4print(z) y int |1 4
z int 1
https://www.anaconda.com

File explorer  Help
Code Editor window m - —— -

Python 3.7.0 (default, Jun 28 2018, 07:39:16)
Type "copyright", "credits" or "license" for more information

Lo

IPython 7.8.0 —— An enhanced Interactive Python.
In [1]: runfile('/Users/halvorsen/.spyder-py3/temp.py', wdir={/Users/
halvorsen/.spyder-py3')
6

In [2]:

Console window

. s
m"‘" 2

Permissions: RW End-of-lines: LF  Encoding: UTF-8 Line: 4 Column: 9 Memory: 72 %
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File Handling in Python

* Python has several functions for creating,
reading, updating, and deleting files

* The key function for working with files in
Python is the open () function.

* The open () function takes two parameters;
Filename, and Mode.



File Handling in Python

There are four different methods (modes) for opening a file:
e "x" - Create - Creates the specified file, returns an error if the file exists
 "w" - Write - Opens a file for writing, creates the file if it does not exist

* "r"-Read - Default value. Opens a file for reading, error if the file does
not exist

 "3" - Append - Opens a file for appending, creates the file if it does not
exist

In addition you can specify if the file should be handled as binary or text
mode

o "t" - Text - Default value. Text mode
 "b" - Binary - Binary mode (e.g. images)
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Write Data to File

To create a New file in Python, use the open ( ) method, with one of the
following parameters:

 "x" - Create - Creates the specified file, returns an error if the file exists
 "w" - Write - Opens a file for writing, creates the file if it does not exist

 "3" - Append - Opens a file for appending, creates the file if it does not
exist

To write to an Existing file, you must add a parameter to the open ()
method:

 "w" - Write - Opens a file for writing, creates the file if it does not exist

« "3" - Append - Opens a file for appending, creates the file if it does not
exist



Write Data to File

File Name X = Create

l l

f = open("myfile.txt", "x")
data = "Hello World"
f.write(data)

f.close()
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Read Data from File

To read to an existing file, you must add the
following parameter to the open() function:

 "r" - Read - Default value. Opens a file for
reading, error if the file does not exist



Read Data from File

File Name r = Read
f = open("myfile.txt", "r")
data = f.read()

print (data)

f.close()
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Logging Data to File

Typically you want to write multiple data to the, e.g., assume you read some temperature
data at regular intervals and then you want to save the temperature values to a File.

Logging Data to File: Read Logged Data from File:

data = [1.6, 3.4, 5.5, 9.4] f = open("logdata.txt", "r")
f = open(”logdata.txt", "x") for record in f:
record = record.replace("\n", "")

. print (record)
for value in data:

record = str(value)
f.write(record)
f.write("\n") <«

f.close()

Add New Line (or “Enter”)

f.close()
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Simulation and Plotting

import math as mt

1 H H H Y — import num s n
Given the system (differential equation): x = ax Y o TP volot as pit
The solution is given by: x(t) = e%x, # Hodel paranecers

1 ] . a = -1/T
Wherea = — = T is the time constant, T = 5
T # Simulation Parameters
x0 =1

. e . . -

Initial condition: x(0) = x, =1 0<t<25 ftat - 0
Simulation of Dynamic System ‘l_:StOP =25
1.0 increment = 1

X
X

[1]
np.zeros(tstop+1)

it np.arange(tstart,tstop+l,increment)
0.6 # Define the Function
for k in range(tstop):
> x[k] = mt.exp(a*t[k]) * x0
0.4

# Plot the Simulation Results
plt.plot(t,x)

0-2 1 plt.title('Simulation of Dynamic System')
plt.xlabel('t")

| | [ - plt.ylabel('x")

o s 10 1s 20 25 plt.grid()

lt.axis ([0, 25, 0, 1])

We should add Grid, and proper Title and Axis Labels to the plot BIt 1 show()




import math as mt
import numpy as np

Logging Simulation Data ="~

open("simdata.txt", "w")

H H

def writedata(t, x):

- time = str(t)

. . Ld SlmdatantXt value = str(round(x, 2))
p 1.0 f.write(time + "\t" + value)
1 0.82 f.write("\n")
g g' g; # Model Parameters

. T =25
4 0.45 a=-1/T
< .37 _ ,
6 9.3 # Simulation Parameters
7 0.25 O
8 0.2 tstart = 0
9 0.17 tstop = 25
10 9.14 1o Simulation of Dynamic System increment = 1

’ x =[]

i% g';; X = np.zeros(tstop+l)

* t = np.arange(tstart,tstop+l,increment)
13 0.07 0.8
14 0.06 for k in range(tstop):
15 0.05 x[k] = mt.exp(a*t[k]) * x0
16 9.04 0-6 7 writedata(t[k], x[k])
17 0.03 >
18 0.03 0 - foctoseO
19 0.02 # Plot the Simulation Results
20 0.02 plt.plot(t,x)
21 9.01 0.2 plt.title('Simulation of Dynamic System')

plt.xlabel('t")

22 0.01 plt.ylabel('x")
23 0.01 0.0 I ! ! . plt.grid()
24 9.01 ° 5 10 . 15 20 23 plt.axis([0, 25, 0, 1])

plt.show()



Code Details

A separate Function for dealing with the Writing to the File has been made. That is of course
nor necessary, but the code becomes easier to read and maintain.

| guess you should always think about the code structure, because when your program

grows it may become "messy“. Also consider reuse where possible, i.e., create Functions in
separate files, etc.

def writedata(t, VConvert to String values
time = str(t) .

= Show values with 2 Decimals
value = str(round(x, 2))

f.write(time + "\t" + value)
f.write("\n")

X

Add Tabulator, so the t and x will be in 2
Add New Line (or “Enter”)

separate columns in the file



Open Data in Excel

® O @ | simdata.txt L i bl
p 1 0 Home Insert Draw Page Layout Formulas Data Review  View  Acrobat Q Tell me |22 Share CJ Comments
.
] & Calibri (Body) V2 WA A — [e) [ conditional Formatting v " /C) g
1 0.82 DVL‘ v =" A) v @Formalashblev %V V Dﬁ
P i Ali Numb: Cell Editi Id ensitivity Ci d Sh
2 O . 67 aste ~ B I Uwv v v A = lignment umber 5 Coll Styles v ells iting eas Sensiti re:ézg: PDFare
2 g . 22 = : ﬁ( -
. A B c D E F G H [ J K L M N o P
5 0.37 L0 100 r
6 O . 3 32 0:67 0
7 0.25 5o o0
8 0 . 2 ? : g‘:;; 100
9 0.17 8|7 025
9 |8 0,20
10 0.14 109 07 o
11 10 0,14
11 0.11 12 11 0,11
12 0.09 i5lsz 80
13 0.07 1514 0,06
14 0.06 ifls oss
15 O a 05 18 |17 0,03
19 18 0,03
16 0.04 20 19 002 0
21 |20 0,02
17 0 . 03 22 |21 0,01
23 |22 0,01
18 0.03 B e | |
25 24 0,01 .
;g g : g§ 7
. 27
21 0.01 =
2 2 0 * 0 1 simdata +
* Readv HH [l 10 — o 100%

an o u

Depending on your Settings in Excel, you may need to convert the Decimal Point from “” to




Open Data in Excel

O O simdata.txt

E ; - 32 Text Import Wizard - Step 1 of 3
2 0.67 i . .
3 9.55 The Text Wizard has determined that your data is Delimited.
4 9.45 If this is correct, choose Next, or choose the data type that best describes your data.
5 0.37 ° Delimited - Characters such as commas or tabs separate each field.
£ 9.3 Fixed width - Fields are aligned in columns with spaces between each field. - .
Text Import Wizard - Step 2 of 3
7 9.25 Startimportatrow: 1 | $ File origin: = Macintosh
g g * §7 This screen lets you set the delimiters your data contains.
10 0.14 Delimiters
11 0.11 Preview of selected data: Tab Treat consecutive delimiters as one
12 9.09 Preview of file /Users/halvorsen/Downloads/python/simdata.txt. Semicolon Text qualifiersh| *
13 0.07 1 ;;32 Comma
14 0.06 B S:EZ Space
15 0.05 ; 0.27 Other:
16 0.04 o5
17 0.03 “ ; .
18 0.03 Cancel m Finish Preview of selected data:
19 0.02 .
20 0.02 £
21 0.01 5
22 0.01 E
23 0.01 =
24 0.01 '

Cancel < Back m Finish



Read Simulation Data

@® O @ | simdata.txt

.0

.82
.67
.55
.45
.37
.3

.25
.2

.17
.14
.11
.09
.07
.06
.05
.04
.03
.03
.02
.02
.01
.01
.01
.01

LoOoNOOTUVEWNRETS

[~~~ B IS B B I IS TS B S TS B T I I S B T B I~ T~

Simulation of Dynamic System

1.0 1

0.8 1

0.6 4

0.4 +

0.2 1

0.0 1

10

15

20

25

import matplotlib.pyplot as plt

H
I

open("simdata.txt", "r")

t =11
x =11

for record in f:
record = record.replace("\n", "")

time, value = record.split("\t")

t.append(int(time))
x.append (float (value))

f.close()

# Plot the File Data
plt.plot(t,x)
plt.title('Simulation of Dynamic
System')

plt.xlabel('t")

plt.ylabel('x")

plt.grid()

plt.show()
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