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Python engine
Basic components and setup

Python language

Data types, object oriented programming

Numpy library

Computation with multi-dimensional arrays

Pandas library

Tabular data and data preprocessing

Scikit-Learn library

Machine learning and data science tools
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Python language

Clean and concise syntax

No semi-colons to end instructions
No braces to define if clauses and for loops

No need to specify variable types

Java

List<String> 1 = new LinkedList<>();

Python

for (int i=0; i<10; i++) {

1.add(i); 1=1]

for i in range(0,10):
1l.append(i)
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Python is an interpreted language

Code is not compiled to machine language

However the source code is compiled to an
intermediate level, called bytecode

For this reason, to run Python programs, you need
an interpreter that is able to execute the bytecode
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Sequence of operations executed by the
Interpreter

Python code (.py)

1 =[]

for 1 in range(@,10): — | Syntax checker and translator

1.append(i) l

Bytecode (.pyc)

Python Virtual Machine (PVM)
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A common Python 3 setup on a Linux System

Typically in the usr/bin folder:
‘python3” executable: run Python programs
‘pip3” executable: install Python packages
“ipython3” executable: run programs line by line
‘jupyter’ executable: run a jupyter notebook
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Executing a Python program

my_script.py

print(“Hello”) — ~/Documents/MyScript

Type in your terminal:
cd ~/Documents/MyScript
python3 my_script.py
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Running Python line by line with iPython

Type in your terminal:
ipython3 (or ipython, depending on your installation)

IPython: home/fandrea

File Modifica Visualizza Cerca Terminale Aiuto

andrea@andrea:~$ ipython3 _
Python 3.6.7 (default, Oct 22 2018, 11:32:17)
Type "copyright”, "credits” or "license” for more information.
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Write your program line by line to see the results
step by step...

IPython: home/andrea
File Modifica Visualizza Cerca Terminale Aiuto
andrea@andrea:~$ ipython3

Python 3.6.7 (default, Oct 22 2018, 11:32:17)
Type "copyright”, "credits" or "license" for more information.

IPython 5.5.0 -- An enhanced Interactive Python.
-> Introduction and overview of IPython's features.

-> Quick reference.
-> Python's own help system.
-> Details about 'object', use 'object??' for extra details.

mystring =

(mystring)
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Python and iPython programs are the core for
executing scripts, but...

There are two typical scenarios:

Develop your Python project with an IDE
Example: Visual Studio Code, PyCharm
Debug and run your code inside the IDE
Develop and test a Python script with Jupyter
notebook

Inspect step by step the results

Keep the history of the output of the script
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[ -

Scenario 1: PyCharm (IDE)

panopticSem [~/Documenti/Dottorato/SemanticsCOCO/panopticSem] - ~/Documenti/Dottorato/ emanticsCOCO/pan...

Run/Debug commands

File Edit View MNavigate Code Refactor Run Tools VCS Window Help

panopticSeg [~ main_sad.py
Project ~ (3]

classes
deeplab
maskrcnn
maskrcnn_matterport
outdir

panopticapi
semantic_analysis

= __init__.py
E = algorithms.pyx

¥ 1:Project

. . Py
Project overview frasterzip

m—pererreeeeClassi.bxt

panopticSeg ~/Documenti/Dotto

main sad ~ | b & Gitt v v @© Q

= main_sad.py = algorithms.pyx .

™
= main_inference.py
2 = main_inspection.py
S = main_merge.py
[ .
& = main_sad.py
* 2 results
i= §:TODO M 9:Version Control
[

Code

b

end time = datetime.now()
print("Done.")
print('Duration: ' + striend time - start_time]) |

if  npame == " main_ ":

start_time = datetime.now()
chunck size = 18 # number of iImag
num processes = 10 # number of processes w

| for each task

= scheduling tasks

#TOD0: use training images, instead of validation

input_images = '../C0CO/images/val2017/"
run_tasks('../C0CO/annotations/panoptic_val20l7.json’, '../COCO/annot
end time = datetime.now()

print("Done.")

print('Duration: ' + str{end_time - start_time))
if _name ==" main_"
& Python Console () Event Log

83:1 LF UTF-8 4spaces Git: master Python 3.6(deepvenv) s &
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Scenario 1: PyCharm (IDE)

When you click on the run button, the IDE will
automatically call the “python” command to execute

your script

Run command

panopticSem [~/Documenti/Dottorato/SemanticsCOCO/panopticSem] - ~/Documenti/Dottor: :0/SemanticsCOCO/pan...

File Edit View Navigate Code Refactor Run Tools VCS Window Help

panopticSeg - main_sad.py main sad v | b # Gt v v o]
E Project @ = @ — iamainsad.py © = algorithms.pyx |
‘E panopticSeg ~/Documenti/Dottorato/sel enq_tiTe = ditetime.nw{}

- l print("Done.")
; c'aSSfEs print('Duration: ' + str(end time - start_time))
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Scenario 2: Jupyter notebook

Type in your terminal

jupyter notebook

Jupyter will open on your browser

Click to create a new

~ Home x o+
& C @ localhost:8888/tree note bOO k
—
e J u pyte r Logout
Files Running Clusters
Select items to perform actions on them. Upload =
Not¥book
0/~ Im d
Python 3
9 Android jo
Other:
(3 AndroidStudioProjects Text File 10
3 Documenti Folder j0
Terminal
3 Immagini g a0
3 Modelli a year ago
(3 Musica a year ago
M bl data s vraar ann -
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Scenario 2: Jupyter notebook

+ = @A B 4 ¢ MR B C cose v Markdown cell
1. Simple linear regression /

Code cell
Generating a dataset /
In [26]:  # Make dataset

err = np.random.normal(@,1, 100) # gaussian data, mean=0, std=1

X = 10*pp.random.rand(100) # 100 data points in [0, 10]

y = (2*x + 2) + err # target is a linear function of the input with some i
4

In [27]: |# Plots
plt.scatter(x, y, s=10, c='grey')

plt.show()
& R Result cell
15 | 2o -.""-’ /
it ® ¢
10 { . , .
.y -
5 .. 'h"':h:-..
Ly N
N
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Scenario 2: Jupyter notebook

Based on iPython command

Each code cell can be executed separately by
pressing CTR + ENTER

+ = & B 4+ ¥ HRun B C  code v

1. Simple linear regression Code cell 1

Generating a dataset /

In [26]:  # Make dataset
err = np.random.normal(@,1, 100) # gaussian data, mean=0, std=1
X = 10*pp.random.rand(100) # 100 data points in [0, 18]
y = (2*x + 2) + err # target is a linear function of the i COde Ce” 2

In [27]: | # Plots
plt.scatter(x, y, s=10, c="grey')
plt.show()
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IDE vs Jupyter notebook
IDE

For more complex projects (many files)
More powerful debug commands
More powerful code editing tools

Jupyter notebook

For simple scripts and prototypes
Great visualization tool

Example: report with Python code and text for explanations
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Installing libraries

Python language is provided with many useful
libraries:

Numpy, Pandas, Matplotlib, Scikit-learn, SciPy, ...

To use any of them you first have to install it with the
pip command:

pip3 install numpy

pip3 install pandas

andrea@andrea

File Modifica Visualizza Cerca Terminale Aiuto
andrea@andrea:~S pip3 install numpy
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Virtual environments

The pip command will associate the libraries to your
default Python installation

A more powerful way of managing libraries is to use
a Python environment (virtualenv)

Designed when you want to design different projects that
use different libraries and configurations (e.g. versions)

Each projects is associated to a virtual environment
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Virtual environments

To create a new environment:
cd ~/Documents/My_project

virtualenv myenv

It will create a new environment in your project folder

MyProject

andrea@andrea-XPS-13-9360: ~/Documenti/MyProject
File Modifica Visualizza Cerca Terminale Aiuto

andrea@andrea :~/[ enti/MyProjectS virtualenv myenv

Running virtualenv mrh interpreter Jusr/bin/python2

New python executable in /home/andrea/Documenti/MyProject/myenv/bin/python2
Also creating executable in /home/andrea/Documenti/MyProject/myenv/bin/python
Installing setuptools, pkg resources, pip, wheel...done.

andrea@andrea:~/Do ‘ [MyProject$
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Virtual environments

To activate the created environment:

cd ~/Documents/My_project
source myenv/bin/activate

File Modifica Visualizza Cerca Terminale Aiuto

andreadandrea:; S

(myenv) andrea@andrea: l
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Virtual environments

After activation you can use the terminal to work
within the environment

File Modifica Visualizza Cerca Terminale Aiuto

andrea@andrea: ~ /O enti/MyProject$

(myenv) andrea@andrea:~/Docum

Install libraries to the current environment
pip3 install my library

Execute a script/notebook within the environment
python3 my script.py

jupyter notebook
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