Getting Started with Python

This handout covers how to set up Python and introduces Spyder, the Python development environment we will
be using throughout this course. It also shows how to check that the Python library packages matplotlib and
numpy were successfully installed. They will be used later in this class to work with charts.

If you have problems with installation, be sure to go to office hours or post on the forum for help.

Downloading the Installer

NOTE: the installer we’ll be downloading and installing is larger than the average file, because it contains Python,
associated packages, a code editor, and some other toys. It may take 15-20 minutes in total to download and
install when executing the commands.

1. Visit the download page for Anaconda Distribution. Scroll to the bottom to see the following options for

download. The current version is Anaconda3 2022.05, and it comes with Python 3.9. The class is taught
using Python 3.6 or higher. Do not download any version with an older Python.

Anaconda Installers

Windows 58 MacOS & Linux &

64-Bit Graphical Installer (594 MB) 64-Bit Graphical Installer (591 MB) 64-Bit (x86) Installer (659 MB)

32-Bit Graphical Installer (488 MB) 64-Bit Command Line Installer (584 MB) 64-Bit (Power8 and Power9) Installer (367
MB)

64-Bit (M1) Graphical Installer (316 MB)
64-Bit (AWS Graviton2 / ARM&4) Installer

64-Bit (M1) Command Line Installer (305 MB) (568 MB)

64-bit (Linux on IBM Z & LinuxONE) Installer
(280 MB)

a) Windows Operating System: There are two versions of the installer, one for 32-bit Windows, and one for
64-bit Windows. Microsoft provides instructions here to determine (relatively easily) if you have a 32- or
64-bit setup. If you are running 32-bit Windows, be sure that you select the 32-bit version, and if you are
running 64-bit Windows, you can download either version.

b) Macintosh Operating System: Macs post-2011 are 64-bit only (and post-2007 are 64-bit compatible), and
most Macs post-2020 use Apple’s M1 processor. For most users, we recommend the graphical installer
over the command line option.


https://www.anaconda.com/download/
http://windows.microsoft.com/en-us/windows7/find-out-32-or-64-bit
https://apple.stackexchange.com/questions/99640/how-old-are-macs-that-cannot-run-64-bit-applications

Installing Python and Spyder

1. To install Python after downloading the graphical installer, double click the .exe (Windows) or .pkg (Mac)
file and follow the instructions on the screen. There are some additional notes and comments on
installing/uninstalling Python on Anaconda’s documentation website here.

2. Note that Anaconda’s Python distribution should install cleanly into a single directory, should not require
Administrator or root privileges, and should not affect other Python installs on your system (if you have
any), or interfere with macOS Frameworks. Let us know via the forum if you're having any issues, so that
others can learn along with you.

3. When installing Anaconda, the installer may ask whether or not to “Add Anaconda3 to my PATH
environment variable” and “Register Anaconda3 as my default Python”. We suggest accepting the default
options of not adding Anaconda to your PATH, but registering it as your default Python.

2 Anaconda3 2022.05 (64-bit) Setup — e

Advanced Installation Opticns
{EJ ANACONDA Customize how Anaconda integrates with Windows

Advanced Options

[ add Anaconda3 to my PATH environment variable

Mot 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 my default Python 3.9

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and M5I binary packages, to automatically
detect Anaconda as the primary Python 3.9 on the system.

Anaconda, Inc,



https://docs.anaconda.com/anaconda/install/

Starting and Updating Spyder

When you download and install the Anaconda distribution of Python, you are getting several tools related to Python
development, accessible via Anaconda Navigator. One of the tools is Spyder (Scientific Python Development
Environment), an jntegrated development environment useful for writing, running, and debugging code. If either
Navigator and Spyder have been updated since the installer’s release, you may be prompted to update them on
first launch. Below we walk through the steps to do so.

1. First, open Anaconda Navigator from the Windows start menu or macOS launchpad. There may also be a
desktop launcher.

Anaconda3 (64-bit)
Mew

Amnaconda Mavigatoer (anaconda3)

Anaconda Powershell Prompt (anac...
Mew

Amaconda Prompt (anaconda3)

Anaconda

Jupyter Notebook (anaconda3) Navigator

ttings (anacondal)

Spyder (anacondal)

After a bit of initialization, the Anaconda Navigator window will display. If it asks you to update the
application, go ahead and click “Yes”.

Update Application

There's a new version of Anaconda Mavigator available. we strongly recommend you to
update.

IF you click yes, Anaconda Mawvigator will close and then the Anaconda Mavigator Updater wiill
start.

Do wou wish o updake to Anaconda Mavigater 2.2.0 now?

Me, don't show again Mo, remind me later Yes

Click the follow-up “Yes” to quit Anaconda Navigator, and then “Update now”. When the update completes,
click “Launch Navigator”. Click the follow-up “Yes” to quit Anaconda Navigator, and then “Update now".
When the update completes, click “Launch Navigator”.


https://en.wikipedia.org/wiki/Integrated_development_environment

2. Once you've restarted Navigator, find the “Spyder” application, and click its blue “Launch” button. The

Spyder window will appear after a brief initialization.

) Anaconda Navigator

Eile  Help

{2 ANACONDA NAVIGATOR

LS base (root) - Channels

Applications on |

-]

Dataspell

W Environments

.
Learnin:
- B CMD.exe Prompt

011
Run a cmd.exe terminal with yaur current
environment from Navigator activated

DataSpell is an IDE For exploratory data
OO, @iy analysis and prototyping machine learning
models. It combines the interactivity of
Jupyter notebooks with the intelligent
Python and R coding assistance of PyCharm
in one user-Frizndly environment.

| Launch |

[ instaut |
] o
. g
—_—
Jupyter
.
Notebook Powershell Prompt
A 648 001

Run a Powershell terminal with your
current environment From Navigator

Web-based, interactive computing
notebook environment. Edit and run

human-readable docs while describing the activated
data analysis
| Launch | [ Launch |

thonanywhere
aNacoNDA

3. Like Navigator, Spyder will likely

a

Datalore

Online Data Analysis Tool with smart
coding assistance by JetBrains. Edit and run
your Python notebecks in the cloud and
share them with your tesm

| Launch |

Ply

i

Qt Console

PyQt GUI that supports inline figure
proper multiline editing with synta
highlighting, graphical calltips, and mof

| Launch |

IBM Watson Studio Cloud

1BM Watson Studio Cloud provides you the
tools o analyze and visualize data, to
cleanse and shape data, to create and train
machine learning models. Prepare data and
build models, using open source data
science tools or visuzl madeling

| Launch |

Spyder
A 515
Scientific P'vthon Ds t

JupyterLab
2
An extensible environment For interactive
and reproducible computing, based on the
Jupyter Neteboek and Architecture.

| Launch |

dly

Glueviz

100
Mul data v zat

across

EnviRonment. Powserful Python IDE with
advanced editing, interactive testing,
debugging and introspection features

| Launch |

update Spyder, as there is a bug in how it interacts with Python’s input() function.

£ New Spyder version

Spyder 5.2.2 is available!

Important note: Since
ip to update it as tha

ur installa

u installed Spyder with Anacoenda, please don't use

for updates at startup

files. Explore relationships within and
among related datasets.

| nstalt |

need updating. If you installed Anaconda3 2022.05, you must

Do not update Spyder through Anaconda Navigator. Instead, follow the instructions from Spyder’s
auto-update popup. Close Spyder, then open Anaconda Prompt (from the start menu or launchpad), and
run the following commands: (see next two pages for screenshots)

i) > conda update anaconda

It will calculate dependencies for a little bit. Type “y” when prompted to proceed. Then it will spend
some time downloading and updating. It will finish only when the prompt returns.

> conda install spyder=5.2.2

ii)

This will take several minutes to calculate dependencies. Do not be alarmed when it fails. It will
automatically retry and eventually succeed. Type “y” when prompted to proceed, and wait for it to

finish downloading and updating.

4. You can now close Anaconda Prompt and relaunch Spyder. You may want to relaunch Anaconda Navigator

first and make sure you are now using Spyder 5.2.2.



https://github.com/spyder-ide/spyder/issues/17616

B Anaconda Prompt (anacond

onda update anaconda

(base) C:\Users\bob>conda update anaconda

Collecting package metadata (current_repodata.json):

Solving environment: done

P

environment location:

ackage Plan ##

added / updated specs:

- anaconda

C:\Users\bob\anaconda3

The following packages will be downloaded:

package

anaconda_depends-2822.85

anaconda-custom

anaconda-client-1.16.8

anaconda-project-

astropy-5.1
bcrypt-3.2.
bitarray-2.
bkcharts-@.
black-22.6.
bokeh-2.4.3
boto3-1.24.28
botocore-1.27.28
bottleneck-1.3.5

@.11.1

py32haass532_8
py39haa®5532_@
py32h@8Baedc_8
py39%h2bbffib_1
py39h2bbffib_o
py32haag5532_1
py39haa®5532_@
py39haags532_8
py32haad5532_8
py39haag5532 @
py32h@s8eaedc_@

aconda Prompt (anacond da update anaconda

3.38.2-h2bbff1b_®& --»> 3.39.2-h2bbff1b_8
6.8.9-py3%haad5532_0 --> ©.8.10-py39haad5532_o
tenacity 8.0.1-py3%haads532_@ --> 8.8.1-py38haad5532_1
testpath pkgs/main/noarch: :testpath-6.5.8-pyhd~ --> pkgs/main/win-64::testpath-@.6.8-py3%haad5532_@
tk 8.6.11-h2bbfflb & --> 8.6.12-h2bbfflb 8
tomli pkgs/main/noarch: :tomli-1.2.2-pyhd3eb~ --> pkgs/main/win-64::tomli-2.8.1-py39haa95532_@
twisted 22.2.9-py39%h2bbffib_ 8 --» 22.2.8-py39h2bbffib_1
typing-extensions pkgs/main/noarch::typing-extensions-4~ --> pkgs/main/win-64::typing-extensions-4.3.8-py39haad5532_@

sqlite
tabulate

typing_extensions pkgs/main/noarch::typing extensions-4~ --» pkgs/main/win-64::typing_extensions-4.3.8-py39haad5532 @

ujson 5.1.8-py39hd77b12b_@ --» 5.4.8-py32hd77bl2b_@

urllib3 1.26.9-py39haad5532 @ --> 1.26.11-py39haads532 @

XZ 5.2.5-h62dcd97_@ --» 5.2.5-h8cc25b3_1

yarl 1.6.3-py3%h2bbfflb & --> 1.8.1-py3Sh2bbffib @

zict pkgs/main/noarch::zict-2.08.0-pyhd3ebl~ --> pkgs/main/win-64::zict-2.1.0-py3%haad5532 @
zipp pkgs/main/noarch::zipp-3.7.08-pyhd3ebl~ --> pkgs/main/win-64::zipp-3.8.0-py3%haad5532_o

The following packages will be DOWNGRADED:

anaconda 2022.85-py39_@ --> custom-py39_1

Proceed ([y]/n)?

B Anaconda Prompt (anacond

233 KB
4.4 MB
3.1 MB
18 KB
3.3 MB
186 KB
7.6 MB
holoviews-1.15.8 4.8 MB
anaconda-custom 4 KB
msgpack-python-1.8.3 | 75 KB
|_anaconda_depends-20 | 7 KB
Preparing transaction: done
Verifying transaction: done
Executing transaction:

Windows 64-bit packages of scikit-learn can be accelerated using scikit-learn-intelex.
More details are available here: https://intel.github.io/scikit-learn-intelex

For example:
$ conda install scikit-learn-intelex

$ python -m sklearnex my_application.py

done

Retrieving notices: ...working... done
(base) C:\Users\bob>

(base) C:\Users\bob>_




B Anaconda Prompt (anacond onda install s

done
Retrieving notices: ...working... done

(base) C:\Users\bob>

(base) C:\Users\bob>conda install spyder=5.2.2

Collecting package metadata (current_repodata.json): done

Solving environment: failed with initial frozen solve. Retrying with flexible solve.

Solving environment: failed with repodata from current_repodata.json, will retry with next repodata source.
Collecting package metadata (repodata.json): done

Solving environment: failed with initial frozen solve. Retrying with flexible solve.

Solving environment: done

i Package Plan ##
environment location: C:\Users\bob\anaconda3

added / updated specs:
- spyder=5.2.2

The following packages will be downloaded:
package

conda-build-3.22.8 py39haa®5532_@
flakeg-4.8.1 pyhd3eblb8_1
ipython-7.31.1 py32haad5532_1
jellyfish-8.9.@ py39h2bbfflb @&
jupyter client-7.3.4 py32haags532 @

aconda Prompt (anacond da install spyder=5.2.2

jellyfish pkgs/main/win-64::jellyfish-8.9.0-py3%h2bbffib_ &
m2-msys2-runtime  pkgs/msys2/win-64::m2-msys2-runtime-2.5.8.17880.65c939c-3
m2-patch pkgs/msys2/win-64::m2-patch-2.7.5-2

The following packages will be UPDATED:

conda-build 3.21.8-py3%haads532_2 --> 3.22.8-py39haads5532_@

flake8 3.9.2-pyhd3eblb8_& --» 4.8.1-pyhd3eblbé_1

jupyter client pkgs/main/noarch: :jupyter client-6.1.~ --> pkgs/main/win-64::jupyter client-7.3.4-py3%haa%5532_@
pycodestyle 2.7.@-pyhd3eblb8_& --> 2.8.8-pyhd3eblbé_e

pyflakes 2.3.1-pyhd3eblb8_& --» 2.4.8-pyhd3eblb6_8

python-1lsp-server 2.4-pyhd3eblb® @ --»> 1.3.3-pyhd3eblb8_8

spyder 5.1.5-py3%haa®5532_1 --» 5.2.2-py38haa95532_1

spyder-kernels 2.1.3-py3%haaf5532 & --> 2.1-py39haa95532 @

1.
1.
1.

The following packages will be SUPERSEDED by a higher-priority channel:
gtconsole pkgs/main/win-64::qtconsole-5.3.2-py3~ --> pkgs/main/noarch::qtconsole-5.2.2-pyhd3ebibg @
The following packages will be DOWNGRADED:

ipython 8.4.8-py3%haa®5532_@ --> 7.31.1-py3%haag95532 1

Proceed ([y]/n)?

B Anaconda Prompt (anacondal)

ipython 8.4.8-py39haad5532_@ --> 7.31.1-py39haads5532 1

Proceed ([y]/n)? y

Downloading and Extracting Packages
spyder-kernels-2.2.1 | 115 KB
pycodestyle-2.8.8 41 KB
flake8-4.6.1

spyder-5.2.2

pyflakes-2.4.8

python-1lsp-server-1.

jellyfish-8.9.8
jupyter_client-7.3.4
m2-msys2-runtime-2.5 .8 M == SHE R R R R SRR R R IR RS
Preparing transaction:

(Verifying transaction:

Executing transaction:

Retrieving notices: ...working... done

(base) C:\Users\bob>»




Configuring Spyder

Before using Spyder, we recommend configuring it to use the “Clear variables before execution” option. This will
help prevent future debugging issues due to retaining old variables between executions of your code. This feature
can be found in the preferences, accessed by Python Preferences on Mac, or Tools Preferences on Windows
and Linux.

File Edit Search Source Run Debug Consoles Projects Tools

® © | About Spyder ‘
PYTHONPATH manager E,l .I’ e HI ce = I;E » . x
(x> Preferences... Editor - /Users/joel/.spyder-py3/temp.py
8 L’ Services
1
2""  Hide Spyder #H
3 5P Hide Others \ %8H
5 Th la
6 mnn
7] Quit Spyder #Q

Once in Preferences, choose the “Run” category, find the “General setting” group, and check “Remove all variables
before execution”. Click "OK” when finished.

Preferences ? x

Appearance The following are the default options for running fi options may wverriden using the Configuration per file entry of the Run menu.
Application Console
npletion and linting (®) Execute in current cor

e in a dedicate:

e in an external system terminal

General settings
emove all variabl
[ Runin « of an emp

["] Directly enter debugging when errors appear

Working directory settings

rd shortcuts

Status bar (O The current working di

= Variable ex (O The following directory:

Current working direct: External system terminal

Editor [ interact with the Python co fter execution

Reset to defaults Cancel Apply




Using Spyder for Editing and Running Code

Opening the Spyder application should present you with the following window. This window contains two commonly
used parts, among others:

(1) a Code Editor that lets you create and edit existing Python source files
(2) the IPython interpreter pane, which gives you access to the Python interactive mode

During the following discussion of Spyder’s features, you should start Spyder and try to replicate the screenshots.

& Spyder (Python 3.9) — m} x

File Edit Search Source Run Debug ( Projects To

B » OO O I

temp.py Object

Usage

Here you can get help of any object by pressing Ctri+lin
front ofit, either on the Editor or the Console

Help can also be shown automafically after wrifing a left
parenthesis next fo an object. You can acfivate this
behavior in Preferences > Help.

New to Spyder? Read our

Help Variable Explorer Plots Files
O console ya x L]

Python 3.9.12 (main, Apr 4 2022, 27) [MSC v.1916 64 bit (AMDG4)]
Type "copyright®, "credits® or "licer for more information.

IPython 7.31.1 -- An enhanced Interactive Python.

In [1]

IPython Console  History

ready @ con 0 e1,Coli UTF-8 CRIF
Using the IPython prompt:

1. The IPython prompt looks something like this: “In [1]:”, and can be used to run Python code. You can type
Python code directly into this prompt, and pressing Enter executes the code fragment.

2. Try typing the following after the prompt and pressing the enter key: 3*5
0 Console 1/4

Python 3.9.12 (main, Apr 4 2822, 85:22:27) [MSC v.1916 64 bit (AMDG4)]
Type "copyright", "credits" or "license" for more information.

IPython 7.31.1 -- An enhanced Interactive Python.

IPython Console  His




Using the IPython prompt - examples and exercises:

Addition (+4), subtraction (-), multiplication (*), division (/), modulo (%) and power (**) operators are built into
the Python language. This means you can use them right away. If you want to use a square root in your
calculation, you can either raise something to the power of 0.5 or you can import the math module. Do not worry

about what it means right now, we will cover this later during the course. Below are two examples of square root
calculation:

In [1]: 16**0.5
Out[1]: 4.0

In [2]: import math

In [3]: math.sqrt(16)
Out[3]: 4.0

The math module allows you to do a number of useful operations:

In [1]: math.log(16, 2)
Out[1]: 4.0

In [2]: math.cos(0)
Out[2]: 1.0

Exercises: Use the IPython prompt to calculate:

(These are just for practice, solutions will not be graded or collected in class.)
1. 6+ 4*10
2. (6+4)*10

a. (Compare this to #1, and note that Python uses parentheses just like you would in normal math
to determine the order of operations!)

3. 23.0 to the 5th power

4. Positive root of the following equation:
2
34x + 68x — 510

—b+/ b2—4ac

2
a. Recall, given ax + bx + c, then X, = o

5. import math
math.cos(3.4)**2 + math.sin(3.4)**2

Testing the Spyder update:

Recall on Page 4 that we needed to update Spyder to fix an issue with Python’s input() function. To verify that it
works now, enter the following line at the IPython prompt. It should repeat the question back at you, and once you
type in an answer (and hit Enter), it will print that again as the output.

In [1]: input("What do you want for your birthday? ")

What do you want for your birthday? I would like a hat.
Out[1]: 'T would like a hat.'



To create, save, and run a file:
- . fi
1. In Spyder’s File menu, select “New file”.

2. In the new file, type the following: print("Hello, World!")

£ Spyder (Python 3.9)

File Edit Search Source Run Debug Conscles Projects Tool

B & A B I,

untitled. py

i temp.p untiledd.py®

Savi i

1. To aid in organization, save your files in a location specific for this course. First create a directory (i.e.,
folder) for your 6.100A material, with an appropriate name.

2. From Spyder’s File menu, click “Save as...” and then navigate to your course folder before typing a name
for this file, e.g., “"pyTest”. Make sure that you're saving the file as type Python before clicking “Save”.

& Savefile X
&« v > bob > 6.100A v | D 2 Search 6.100A
Organize * MNew folder == - o
~
2 MName Date modified Type Size
# Quick access
bob Mo items match your search,
& Downloads
v £ »
File name: | pyTest ~
Save as type: | Python files (*.py:*. pyw;*.ipy) ~
 Hide Folders Cancel




Running the file

1. Go to Spyder’s “Run” menu, click on "Run”. (A popup may appear asking to confirm run settings. Go ahead
and click “"Run”.) You should see two parts to the output in the IPython console. First, the runfile(...) line
shows you the path for the file you just ran. Second, the output of the file, “Hello, world!”, appears.

0 Console 1fA =

Python 3.9.12 (main, Apr 4 2822, 85:22:27) [MSC v.1916 64 bit (AMD64)]
Type "copyright", "credits" or "license" for more information.

IPythen 7.31.1 -- An enhanced Interactive Python.

runfile('c
6.1084"')
lo, World!

[3]

IPython Console  History

2. Go back to the Code Editor, and add the following line: print("I like 6.100A!")

3. Select "Run” again (you can also use the green triangular Run button on the toolbar or the shortcut F5),
and observe the change in result.

4. Close your test file by clicking the X in its filename tab. Then reopen it by double-clicking its name in the
Files pane towards the top right.

Help Variable Explorer Plots  Files

5. Congratulations - your Python environment has been installed, and you now know how to enter
expressions in Python, and how to save, run, and open files!

6. For additional help on Spyder, go to the Help menu within Spyder, and select the “Spyder tutorial” option.



Installing and Testing Matplotlib and Numpy

To work with charts, you will need these Python library packages: matplotlib and numpy. You will not need these
packages until later assignments, but they will be used in class demos during lecture so we encourage you to
download them now.

If you're using Anaconda Distribution, your system should already have matplotlib and numpy installed. Start
Spyder and type “import matplotlib” and “import numpy” into the prompts. If no errors show up, you already have
them installed. If errors show up, reach out via the forum to the instructors!

0O Console 1/A *

Python 3.9.12 (main, Apr 4 2022, B85 :27) [MSC v.1916 64 bit (AMD64)]
Type "copyright", "credits" or "license" for more information.

IPython 7.31.1 -- An enhanced Interactive Python.

[1]: import matplotlib
[2]: import numpy

[3]

IPython Console  History

To test via a script that you have successfully installed matplotlib and numpy, run the code provided in pkgtest.py.
It's okay if a warning like the one below appears, and you can find the generated chart in the “Plots” pane.

Earthquake Magnitude in Japan from 3/9-3/12

50 100 150 200 250 00
Time

. Earthaguaks Magnitede in Japan from 3/9-3712
a]

oy w

o 50

Magnitude

Console 1/A

o= ————r =

1: runfile('c:,

Figures now render in the Plots pane by default. To make them
also appear inline in the ole, uncheck "Mute Inline
Plotting" under the Plots pane options menu.

IPython Console  History


https://www.matplotlib.org
https://www.numpy.org/
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