Getting Started - Installing Python for Use with Visual Studio

1. Install Visual Studio Community Edition with all Workloads from the Microsoft site:
Visual Studio 2019 Community Edition — Download Latest Free Version (microsoft.com)

2. Install Anaconda Individual Edition (see below) IMPORTANT: both check boxes should be
checked (see below on next page):
B https://www.anaconda.com/products/individual

r.. .l Huntington Branch.. ) University of Conne.

Q

Individual Edition

You r .Cjata SClenCe Anaconda Individual Edition
toolkit

With over 25 million users worldwide, the open-source Individual For Windows
Python 3.8 « 64-Bit Graphical Installer » 477 MB

Edition (Distribution) is the easiest way to perform Python/R data

science and machine learning on a single machine. Developed for

) Anaconda3 2021.05 (64-bit) Setup - X

Select Installation Type

!J ANACONDA Please select the type of installation you would like to perform for
Anaconda3 2021.05 (64-bit).

Install for:

() Just Me (recommended)

(@)l Users (requires admin privileges):



https://visualstudio.microsoft.com/vs/community/

2 Anaconda3 2021.05 (64-bit) Setup - X

- Advanced Installation Options
';,) ANACONDA. Customize how Anaconda integrates with Windows

Advanced Options

Not recommended. Instead, open Anaconda3 with the Windows Start
menu and select "Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

[ Register Anaconda3 as the system Python 3.8

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.8 on the system.
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Launch command prompt, issue the following commands one at a time.
conda create -n tensorflow2x pip python=3.8

activate tensorflow2x

pip install --upgrade tensorflow

owunkWw

Creating your First Python Program:

Launch Visual Studio. Choose “Create a New Project” from the following dialog

Visual Studio 2019

Open recent Get started

4 Yesterday

2L, Clone a repository
Get code from an online repository like GitHub
or Azure DevOps

m DataTypes.sin 8/27/2021 11:45 AM
D:\PythonAM2\DataTypes

f@ Open a project or solution

Open a local Visual Studio project or sin file

4 This week

f3] Firstsin 8/26/2021 431 PM o Open a local folder
CACS442\First Navigate and edit code within any folder

m ModuleApp.sin 8/26/2021 1:36 PM o .
C:\PythonAM\ModuleApp ol Create a new project

Choose a project template with code scaffolding
m DataTypes.sin 8/26/2021 1:19 PM to get started

C\PythonAM\DataTypes Continue without code =

m First.sln 8/26/2021 1:16 PM



On the next dialog, choose Python as the language, and click on “Python Application” as the
project type, then click next.

Create a new
project

Sewrch for templates (Alt+S)
Clear all

Python All project types -
Recent project templates

£ Python Python B A project for creating a command-line application
Application i
H Python Windo! macQs Consale
Blasor A o
o i @ Web Project
Windows Forms A project for creating a generis Python web project
O App (.NET c# Python Windows Linux Web
Framework)
S @ Django Web Project
App (NET) C# A project for creating an application using the Django web framework. It features
i sample pages that use the Twitter Bootstrap fralework for responsive web design.
." Console App C++ Python Windows Linux macOs Web
PY .
m CMake Project Cos @ Flask Web Project
A project for creating an application using the Flask web framéwork with the Jinja
ASP.NET Core Web template engine. It features sample pages that use the Twitter Bobtstrap framework
52 Application C# for responsive web design.

Back Next

Name the project “FirstApp”, and click on the three dotted button to specify the folder where
the project will be created.

ure your new project

Python Appﬁcation Python  Windows  Linux  macOS  Console

Project pame

|4
FirstApp ‘
Location

C\Users\ausifisource\repos =

Solution name i ]

FirstApp ‘

Place solution and project in the same directory

Back Create



Move to the C drive, then click on New folder, and name the folder CPSC442, and then click on select

folder: /
w Project Location
- v 4 2.3 ThisPC » O v [9) L Search 0S (C)

Organize - New folder °
StandardApps # A Name Date modified Type Size
standardAlpha » ryunmm fejever 1ot AW 1 e uS)

- PythonMorning 8/13/2021 11:51 A...  File folder
This PC ’ PythonPM 7/2/20213:52PM  File folder
~~ Google Drive (G)) * Recovery 3/9/202111:18 PM  File folder
°<I Microsoft Visual Studio 2019 SQLServer2017Media 11/8/2020 12:45 P...  File folder
» SQL-SQLEXPRESS-ExténsibilityData-PY 7/12/2019 4:46 PM File folder
>
& Dropbox temp 8/9/2021 10:15PM  File folde
.dropbox.cache Users 3/9/2021 11:22 PM  File folder
& Prof Windows 8/14/2021 1:16 AM  File folder
Xvdno+DMP9205FzRC+0eZTjntc= 6/2/2020 9:12 PM File folder
@ OneDrive .
CPSC442 8/28/2021 4:33 PM  File fglder
S This PC o i

Folder. CPSC442

Select Folder

Cancel

Your Visual Studio dialog will appear as:

Configure your new project

Pythan

Python Application

Project name

FirstApp

Windows Linux

macOS Console

Lacation

CACPSC442y

Solution name @
FirstApp

| Place solution and project in the same directory

Click “Create” to create the Visual Studio Python project.

Back

Create




Setting the Python Environment: We had created the Python environment tensorflow2x earlier. Now
you will set it as the default for your Python project. A Python environment contains all the necessary
libraries as well as the Python runtime for running programs. From the view menu, choose “Other

Windows”, then Python Environments as shown below.
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Then select tensorflow2x,

View

Git  Project  Build
Code

Open

Open With...

Solution Explorer

Git Changes

Git Repository

Team Explorer

Server Explorer

Cloud Explorer

SQL Server Object Explorer
Test Explorer

Cookiecutter Explorer

Bookmark Window

Call Hierarchy

Class View

Code Definition Window

Object Browser

Error List
Output

Task List
Toolbox
Notifications
Terminal

Other Windows

Debug

Test
F7

Ctrl+Alt+L
Ctrl+0, Ctrl+G
Ctrl+0, Ctrl+S
Ctrl+\, Ctrl+M
Ctrl+Alt+S
Ctrl+\, Ctrl+X
Ctrl+\, Ctrl+S
Ctrl+E, T

Ctrl+K, Ctrl+W
Ctrl+Alt+K
Ctrl+Shift+C
Ctrl+\, D
Ctrl+Alt+)

Ctrl+\, E
Ctrl+Alt+0
Ctrl+\, T
Ctrl+Alt+X
Ctrl+\, Ctri+N
Ctrl+"

Analyze

ES OEAAMEOPY  BFvedh o800H% % &0

Tools  Extensions  Window Help Search (Ctrl+
D -/ L T S BESEY
Command Window Curl+Alt+A

Web Browser Ctrl+Alt+R

Load Test Runs.

Data Tools Operations
Microsoft Azure Activity Log
GitHub

Containers

Application Insights Search
Live Share

Web Publish Activity

Task Runner Explorer
Package Manager Console
Browser Link Dashboard
Document Outline
Property Manager
Resource View

Python Environments
Python Interactive Window
Node.js Interactive Window
F# Interactive

C# Interactive

Code Metrics Results

Python Performance Explorer

Ctrl+Alt+Bkspce

Ctrl+Alt+T

Ctrl+Shift+E
Ctrl+K, Ctrl+"
Alt+]

Cul+K, N
Ctrl+Alt+F

and click on, make this the default environment for new projects.

Python Environments

Add Environment...

Anaconda\2021.05

Continuum Anglytics, Inc

Python 3.7 (64-bi

Python Software Fouqdatio

Python 3.8 (64-bit)

Python Software Foundato

@}

]|

n

.onda Environment

nsorflow2x (3.8, 64-bit)

Overview

Then click on the “Solution Explorer” tab (next to the Python Environments tab) to view the files in your

project.

Even though, in Python, we can start writing code in a file without a “main” entry point, it is
recommended to have a main function as the starting point for execution of the program.




w File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help Search (Ctrl... P FirstApp - O X

FO-0 | B-2 MWD -] Debug - Anycru - b Stat+ p | @ o pytorch16 (37, 64 bit) @B E<il 2 Lveshare £

FirstApp.py* & X

Solution Explorer v
@E o-5FF F

Search Solution Explorer (Ctrl+;) P~

"

1
2
3] Solution ‘FirstApp' (1 of 1 project)
4 [pY] FirstApp
> B Python Environments
=8 References
=8 Search Paths

PY FirstApp.py

Git Cha... Python.. [SUIHM Team E...

Properties '

= AP

-

CRLF

@ No issues found Lm:1  Ch:5 SPC

[J Ready A Add to Source Control « &3
Type main followed by the tab key twice ( i.e., hit the tab key, wait a second, and then hit the tab key
again). Now your code will appear as:

Da File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help Search (Ctrl... 2 FirstApp = (] X

(1R | fri IR Y] | 92 - '| Debug ~ Any CPU ~ P Stat~ 5! ; pytorch16 (3.7, 64-bit) - &3 ;; |& Live Share &

FirstApp.py* & X Solution Explorer v

@BE o-sa@ K

Search Solution Explorer (Ctrl+;) P~

"

import sys
def main():
pass

3] Solution ‘FirstApp' (1 of 1 project)
4 [pY] FirstApp
> B Python Environments
=8 References
=8 Search Paths

PY FirstApp.py

if __name__ == "_main__":
sys.exit(int(main() or @))

Git Cha... Python.. [SUIHM Team E...

0O ~N OV AWM R

Properties '

= AP

-

CRLF

@ No issues found Lm:2  Ch:1  SPC

1P Add to Source Control «

Suppose we wanted to write code to convert Fahrenheit temperature to centigrade. We know the
formula for converting the Fahrenheit to centigrade is:

c/5=(f-32)/9



NOTE: Python is case sensitive, so if a variable is initially declared as lower case, it should be used with
the same case later.

Our Python code in FirstApp will appear as:

w File Edit View Git Project Build Debug Test Apalyze Jools Extensions Window Help Search (Ctrl+Q) el FirstApp — (| X

Q- B-2 @ Q-0 - Debug - Anycru - P st~ 5° [8] - pytorchi6 (37, 64-bit) - @i

]
5
i

n ; |& Live Share &

- &

FirstApp.py* # X Solution Explorer

@ main - - g A8 o-5aB &
1 import sys W search Solution Explorer (Ctri+ p-
2 1 Solution ‘FirstApp' (1 of 1 project)
s [eY] Firstay
3 -idef main(): ‘ ri——
P E Python Environments,
4 f = 87 # temperature in fahrenheit "B References
5 centi = (‘F'BZ) /9 * 5 . =8 Search Paths
) . R , . - FY FirstApp.py
6 print('temperature in centigrade=',centi)
7 I Git Cha Pythan. Solutio... [REETE
] if __name__ == n_main_u: Properties v ax
9 sys.exit(int(main() or 8))
10
157% v @ No issues found 4 » Ln:7 Ch:1  SPC_ CRLF

2,

1 Add to Seurce Control =

M File Edit View Git Project “Build Debug | Test Analyze Tools Extensions Window

TR T IR

Windows »

Graphics 4
FirstApp.py* ® X
@ main

Start Debugging F5

P Start Without Debugging Ctrl+F5

1 impor‘t Sys @] Performance Profiler... Alt+F2
2 | Relaunch Performance Profiler Shift+Alt+F2
3 “Idef main ( ) Launch Python Profiling...
a ‘F 87 | ¥ Attach to Process... Ctrl+Alt+P

- &l Execute Project in Python Interactive Shift+Alt+F5
5 centi : Other Debug Targets 4
6 pr‘lnt( ¥ StepInto F11
7 3 Step Over F10

The output will appear as:
BN C:\WINDOWS\system32\cmd.exe — O X

temperature in centigrade= 30.555555555555554
Press any key to continue . . .




Python Data Types:

A computer internally stores different types of data differently e.g., integers such as 23, 75, 89 are
stored differently from decimal numbers such as 3.5, 82.76. The more popular data types in Python are
int, float and string (int for integers, float for representing decimal numbers, and strings for representing
characters, words and sentences.

Python is a dynamic language, which means the type of a variable can change as the program executes.
When data is assigned to a variable, Python decides how that data will be stored internally in the
memory of the computer. For example, type and run the following code.

b file Edit View Git Project Buld Debug Test Apalze Tools Extensions Window Help  Search (Cirl+) P FirstApp - m| X
Q- B-2 @ 9 - ~| Debug ~ AnyCPU -~ P Stat~ & = pytorch16 (3.7, 64-bit) - @:is =22 A 2 |# Live Share &7
FirstApp.py* # X ~ & Solution Explorer 3 x
@ main - . - a8 -5 & "
1 import sys = Search Solution Explorer (Ctrl+ P
2 2 Solution FirstApp' (1 of 1 praject)
— . . 4 [PY| FirstApp
3 def maln() * i A » [ python Environments
4 f = 87 # temperature in fahrenheit "B References
;o= _ * =8 Search Paths
5 Cehtl . (f-32)/9 ? . ' ' o Fheny
6 print('temperature in centigrade=',centi)
7
8 a =25
9 print('data type of a=',type(a)) Git Cha... Python... [CaGe

10 Properties
11 b = 23.85 .
12 print('type of b=',type(b)) -
13
14 ¢ = 'hello’
15 print('data type of c=',type(c))|
16
17 if __name__ == "__main__":
18 sys.exit(int(main() or @)) ;
157% | @ No issues found . b Lmi5  Ch37 SPC_ CRLF
L[] Ready 4 Add to Source Control « &3

Run the program by choosing Debug->Start without Debugging. Your output will appear as:

C:\WINDOWS\system32\cmd.exe - ] X
temperature in centigrade= 30.555555555555554

data type of a= <class 'int'>

type of b= <class 'float'>

data type of c= <class 'str'>
Press any key to continue

Writing Functions in Python:

If a computation needs to be repeated many times, then we define the computation needed inside a
block of code referred to as a function. A function has a name and after its name, we indicate what
input(s) it will receive to perform the computation. At the end of the code in a function, we return the
result being produced by the function.



For example, the function to do the temperature conversion from Fahrenheit to centigrade can be
written as:
input to function

def fahrenheit_to_centigrade(f):
centi = (f-32)/9 *5
return centi

~—

result being returned from function

Note that Python Python uses indentation of code to indicate it is part of a function. For example centi,
and return lines in above block of code are indented by 4 spaces (or a tab).

A function does not do anything until it is called. If we call the above function as:

ctemp = fahrenheit_to_centigrade(82)
print(‘temp in centigrade=’, ctemp)

The complete program in Visual Studio appears as:

b Ele Edt View Git Project Buid Debug Test Anslyze Took  Exensions Window Help e P Fistapp $H - o %
-0 B -LMP DT | oebug - anycru - b st | B8 @ S8 ptorchi 37, 64-biy - #|@3:ib =% (M . 2 lveshare £

1 import sys
2 —/def main():
3 f = 87 # temperature in fahrenheit
4 centi = (f-32)/9 * 5
5 print('temperature in centigrade=',centi) =
6
7 a=25
8 print('data type of a=",type(a))
10 b = 23.85
11 print('type of b=",type(b))
12
13 ¢ = 'hello’
14 print('data type of c=',type(c))
16 =%
16 ctemp = fahrenheit_to_centigrade(82)
17 print('temp in centigrade=', ctemp)
18
19 —ldef fahrenheit_to_centigrade(f):
20 centi = (f-32)/9 * 5
21 return centi
22
23 if __pame__ == "__main__":
24 sys.exit(int(main() or 8))
‘)‘.5 No issues found n:9  Chei  SPC v(RIF

temperature in centigrade= 30
data type of a= <class 'int'>

type of b= <cle 'float'>

data type of c= <class 'str'>
temp in centigrade= 27.77777777777778
Press any key to continue .
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Reading Data from Keyboard:

Sometimes, we want the user to input the data needed by the program. For example, we may want the
user to type in the Fahrenheit temperature on the keyboard. For reading data typed via the keyboard,
Python provides an easy to use built-in function called ‘input’.

For example, the following code asks the user to type in the temperature:
ftemp = input (‘please type in the temperature in fahrenheit:’)

if the user types in 85 and hits enter, then the above program will read the 85 and store it in the ftemp
variable. However, note that any data read from the keyboard (or file) is read as a string. If we waned to
apply the temperature conversion formula to ftemp, it will have to be converted to float first. Python
provides data conversion functions such as int(), float(), str() to convert a given data to int or float, or
string.

In the above example, to convert ftemp variable, from a string data type to float data type, we will do
the following:

ftemp = float(ftemp)

The complete code that reads the fahrenheit temperature data from the keyboard and converts it to
centigrade appears as:

16 ftemp = input('please enter the temperature in fahrenheit:')
17 ftemp = float(ftemp) # keyboard input is read as a string
18 ctemp = fahrenheit_to_centigrade(ftemp)

19 print('temp in centigrade="', ctemp)

20

21 -ldef fahrenheit_to_centigrade(f):

22 centi = (f-32)/9 * 5

23 return centi

If you run it, type 90 and hit enter, the output will appear as:

BN C:\WINDOWS\system32\cmd.exe - O X

temperature in centigrade= 30.555555555555554
data type of a= <class 'int'>

type of b= <class 'float'>

data type of c= <class 'str'>

please enter the temperature in fahrenheit:90
temp in centigrade= 32.22222222222222
Press any key to continue . . .
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Example: Create a Python program to compute the roots of the quadratic equation. The value of a, b, ¢
coefficients will be input by the user.

The formula for computing the roots of a quadratic equation ax? + bx + ¢ = 0 is:

r1,r2=(—b +./(b? —4ac)/2a
For example, if we are given the equation x? + 6x +8 = 0 , r1 will be -4, and r2 will be -2.

When we write the above formula in Python, it has to broken in two statements as (Note: ** means
raised power in Python, e.g., 5**3 is 53):

rl = (-b + math.sqrt(b**2 — 4*a*c))/(2*a)
r2 = (-b - math.sqrt(b**2 — 4*a*c))/(2*a)

Python provides a math library where we have several built-in functions such as sqrt, sin, cos, etc..

Add a file to the project called Quadratic.py by right clicking on the project name “FirstApp”, and
choosing “Add -> New Item” as:

Solution Explorer v I X
B o-sFB K
Search Solution Explorer (Ctrl+;) P~

e fa] Solution 'FirstApp' (1 of 1 project)
: 4_[PY| FirstApn

Publish...
Python 4
Scope to This
New Solution Explorer View
11 New ltem... Ctrl+Shift+A Add K
*a  Existing Item... Shift+Alt+A #i Manage NuGet Packages...
%5 New Folder $#  Setas Startup Project
Existing Folder... Debug >
50 .
& From Cookiecutter... X cut Ctrl+X
Reference... X Remove Del
& Connected Service Rename F2
@  New EditorConfig Unload Proiect

Then select “Empty Python File” and choose Quadratic.py as:
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Add New Item - FirstApp B x
4 Installed Sort by: Default - 3 i= Search (Ctrl+E) y-2
Y a
Exthon D Empty Python File Python Type: Python
b Online . An empty Python module
D Python class Python
Py
l__] Python Package Python
BY
D Python Unit Test Python
‘D HTML Page Python
rs
| Javascript Python
Style Sheet Python
B e Python
‘D Django 1.9 App Python
Py
| tronPython WRF Window Python
>
I% Mypy configuration file Python
J:j Django 1.4 App Python
?3 Azure web.config (FastCGl) Python
?3 Azure web config (HttpPlatformHandler) Python .
Mame: ‘Quadrat\c,py
Add Cancel

Add a main function to the Quadratic.py by typing main followed by a tab and a tab. Then type the
following code in Quadratic.py.

b fle Edit View Gt Project Buld Debug Test Analyze Tools Extensions Window Help  Sear P risApp L - X
BN B2 @ 9T - Debug v AnycPU ~ B st~ | B [E o7 pytorch16 (3.7, 64-bity ~-@ @i =4 A = 18 Live Share &7
Quadraticpy’ = X [ -
4 - =

1 import Sys " Seard ution Explorer (Ctrl+;) 2=

2 import math - 3 solution FirstApp’ (1 of 1 project)

3 - 4 ¥ Firstapp

4 =def compute_quadratic_roots(a, b, c): P LR s

3 x1 = (-b + math.sgrt(b*b - 4 *a*c))/2*a - +8 Search Paths

6 x2 = (-b - math.sqrt(b*b - a%*a*c))/2%a . By

7 return x1, x2 # a function can return multiple items

8 def f1(x):

9 return x*2

10 —

11 Fidef main():

12 # read value of a, b, ¢ from the keyboard

13 a = input('please enter coeff. of x"2: ')

14 b = input(’'please enter coeff. of x: ')

15 ¢ = input('please enter constant: ')

16 # anytime we read data from file or keyborad, it is read as a string

17 | a = float(a) # convert string to float

18 b = float(b)

19 ¢ = float(c)

20 rl, r2 = compute_quadratic_roots(a, b, c)

21 print('rootl = ', ri)

22 print('root2 = ', r2)

23

24 if __name__ == "__main_ ":

25 sys.exit(int(main() or 8)) -

@ No issues found 1 3 Ln17  Cho1  SPC_ CRIF

Note that Python uses underscores by convention in naming variables and functions with multiple
words, e.g., compute_quadratic_roots. Variable and function names are typically written in lower case
letters. File names and class names (you will learn this later) are typically declared with the first letter in
the name as uppercase.
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Right click on the Quadratic.py and select “Set as Startup file”

Solution Explorer + o x
aR o-saB & "
Search Solution Explorer (Ctrl+;) P~

f31 Solution FirstApp' (1 of 1 project)
e FirstApp
> [ Python Environments
=B References
"B Search Paths
PY FirstApp.py
PY Quadratic.py

(') Open

Open With...
Code Cleanup 14
<> View Code F7

Scope to This
New Solution Explorer View

Exclude From Project

X Cut Ctrl+X
EIj Copy Ctrl+C
X  Delete Del
] Rename F2

Set as Startup File

You will notice that, it will be shown in bold indicating that if you choose “Debug-> Start without
Debugging”, this file will be run.

Solution Explorer v+ 0 X
@E o-sF@ F
Search Solution Explorer (Ctrl+;) P~

fa Solution 'FirstApp' (1 of 1 project)
4 FirstApp
> © Python Environments
u-B References
=-B Search Paths
PY FirstApp.py
PY Quadratic.py

Run the program by choosing Debug->Start without Debugging. Your output will appear as:

BN C\WINDOWS\system32\cmd.exe - O X
please enter coeff. of x*2: 1
enter coeff. of x: 6
r constant: 8

-4.0
Press any key to continue .




