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CODE TESTING




| CODE CORRECTNESS CHECKING

PyCharm supports pytest, providing many testing features such as:
1. Dedicated test runner.

2. Code completion for test subject.

3. Code navigation.

4. Detailed failing assert reports.

5

Multiprocessing test execution.


https://docs.pytest.org/en/stable/
https://www.jetbrains.com/pycharm/guide/technologies/pytest/

..A QUICK NOTE

In the next slides, the functions described in the previous lessons are
represented by a hypothetical class "irisClassifier" and its methods:

allows data to be uploaded via .csv and combine them
prepare training and testing sets
train the machine learning (ML) module

assess the performance of the ML module

In order to perform the next steps, prepare a “evaluate” function in
which your trained model can be tested to obtain its score as result.



ENABLE PYTEST

1. File > Settings > Python Integrated Tools

2. Set “pytest” as the “Default test runner”
Settings

Tools > Python Integrated Tools

Appearance & Behavior Packaging
Keymap Package requirements file: | requirements.txt
Editor

Plugins Pipenv

Version Control
Path to Pipenv executable:
Project: simpleClassifier

Build, Execution, Deployment .
Testing
Languages & Frameworks

Default test runner: | pytest
Tools Pyt

Web Browsers Unittests

Docstrings test
External Tools ? —
5 e Nosetests

ey ocstring format:
Terminal 9 Twisted Trial

> Diff & Merge V| Analyze Python code in docstrings

External Documentation Render external documentation for stdlib

Python Integrated Tools

Server Certificates reStructuredText
SR L e Sphinx working directory:
Startup Tasks

> Tasks

Treat *.txt files as reStructuredText

Pylint

Cancel




CREATE A NEW TEST

1. Put the cursor on the bracket of a method declaration, right-click and select
Go To > Test

2. Create a new test script

3. Give it a directory, a name, and a method to test

Choose Test for evaluation

SEaIE Show Context Actions Alt+Enter @ Create Noniics ey

£ = open( Paste Ctrl+V

f.write( Copy / Paste Special >

plot_confusion_m Column Selection Mode Alt+Shift+Insert _test) E] Create test
plt.savefig( Find Usages Alt+F7

return score Refactor >

Folding > Target directory | ktop/simpleClassifier

Go To > Navigation Bar Alt+Home Test file name test_irisclassifier.py

Generate... Alt+Insert Declaration or Usages Ctrl+B

Run ‘irisclassifier' Ctrl+Shift+F10 Implementation(s) Ctrl+Alt+B lestelassiame

Type Declaration Ctrl+Shift+B
Super Method Ctrl+U
Test Ctrl+Shift+T

Debug ‘irisclassifier’ Test function

e Create 'irisclassifier'... v'| test_evaluation

ssifier evaluation() Show in Explorer

Cancel




BUILD AND RUN A TEST 1/3

1. Fill the test function and the assert statement. If this statement is true the test is
PASSED!

File Edit View Navigate Code Refactor Run Tools VCS Window Help simpleClassifier - test_irisclassifier.py

simpleClassifier [‘[};test_irisclassiﬁeripy

[E] Project ¥ — & requirements.txt [ main.py [ irisclassifier.py [ test_irisclassifier.py

Vv [ simpleClassifier from typing import Set
[e irisclassifier.py import irisclassifier
[ main.py import pytest

4 README.md

& report.png def test_evaluation():|
8 report.txt assert False

E% requirements.txt

e test_irisclassifier.py

2. Click “Edit pytest for ...”

f test evaluation():
Run 'pytest for test_iris..." Ctrl+Shift+F10 ifier()
Debug 'pytest for test_iris..."

¢ Edit 'pytest for test_iris..."

i.train()
res = i.evaluation()
res > 0.




[E] Edit Run Confi

| BUILD AND RUN A TEST 2/3

3. Reduce the verbosity of the pytest outcome to Confguration
improve readability. Put the following Additional

Seript path Custom

Arguments:

ation

“ -q --disable-warnings --tb=no “
q --disable-warnings --tb=no
-q, quiet output
--disable-warnings, don't show most of the warnings
--tb=no, don't show any traceback

Python interpreter:

4, Click OK and Run the test

¥ Before launch

+act avaliiatinn(l):

Run 'pytest for test_iris..." Ctrl+Shift+F10

Debug 'pytest for test_iris..."
z» Edit ‘pytest for test_iris..."

Show this page ¥ Activate tool window




BUILD AND RUN A TEST 3/3

efactor Run Tools VCS Window Help
o iri y Fa main.py

def test_evaluation():
i = irisclassifier.IrisClassifier()
i.ingestion()
i.segregation()
i.train()
res = i.evaluation()

assert res > 0.75

test_evaluations()
st_evaluation

Tests passed: 1 ns

Launching pytest with arguments test_irisclassifier.py::test_evaluation in C:\Users

test session starts
platform win32 -- Python 3.8.5, pytest-5.4.3, py-1.9.0, pluggy-0.13.1 -- C:\Users\a
cachedir: .pytest_cache
rootdir: C:\Users\alfeo\Desktop\simpleClassifier
collecting ... collected 1 item

test_irisclassifier.py::test_evaluation PASSED




TEST PARAMETRIZATION

The Pytest framework makes it easy to write tests to support multiple and complex
functional testing for applications and libraries. Pytest enables test parametrization at
several levels, such as:

(@pytest.fixture provide a fixed baseline (e.g., an instance of a class) upon which
tests can reliably and repeatedly execute. Moreover, via scope controls it is possible
to check how often a fixture gets called.

(@pytest.mark.parametrize allows the definition of multiple sets of arguments and
fixtures for testing purpose.



https://docs.pytest.org/en/stable/
https://docs.pytest.org/en/stable/example/parametrize.html#paramexamples
https://www.jetbrains.com/help/pycharm/pytest.html#pytest-fixtures
https://www.jetbrains.com/help/pycharm/pytest.html#pytest-parametrize

BUILD AND RUN MANY TESTS

Prepare a set of values to test

Test those by passing them to
the test function

Now you have one evaluation
for each test valuel

performance_thresholds

@pytest.m

ark.parametrize('th'

def test_evaluations(th):

, performance_thresholds)

i = ipisclassifier.IrisClassifier()

i.ing
i.seg
i.tra

res =

estion()
regation()
in()

i.evaluation()

assert res > th

3 passed, 3 warnings in

Process finished with exit code 0

PASSED
PASSED
PASSED

[ 33%]Test score:
[ 66%]Test score:
[100%]Test score:

1.30s

0.8947368421052632
0.8947368421052632
0.9736842105263158




USE PYTEST VIA COMMAND LINE

O Terminal:  Local +

Microsoft Windows [Version 10.0.19041.508]
(c) 2020 Microsoft Corporation. All rights reserved.

(simpleClassifier) C:\Users\alfeo\Desktop\simpleClassifie>pytest test_irisclassifier.py
test session starts

F Pull Requests

platform win32 -- Python 3.8.5, pytest-5.4.3, py-1.9.0, pluggy-0.13.1
rootdir: C:\Users\alfeo\Desktop\simpleClassifier
collected 6 items

test_irisclassifier.

7: Structure

" 2: Favorites

test_irisclassifier.
test_irisclassifier.
test_irisclassifier.
test_irisclassifier.
test_irisclassifier.
test_irisclassifier.

) reached and the optimization hasn't converged yet.

warnings.warn(

(simpleClassifier) E:\Usebs\alfen\nesktnp\simpleclassifieb>l

H 9:Git ETODO ‘¢ Pylint

::test_evaluations[100]
::test_evaluations[200]
::test_evaluations[300]
:test_evaluvations[50]
::test_evaluations[500]
:test_evaluation

O 6 Problems  EA Terminal

passed,

6 warnings in 8.69s

Convergencellarning:

Stochastic Optimizer:

Maximum iterations (500

O Event Log



https://docs.pytest.org/en/stable/usage.html

LET'S WORK AS A TEAM!

Based on previous lecture by A. L. Alfeo



REST APT AS INTERFACES 1\3

REST APls are becoming the standard de-facto for machine-to-
machine communication, and can be used to communicate among the
different modules of your project. For instance you can:

*Generate some end-points for the functionalities to expose

*Use POST method to create a new resource (e.g. build the training set,
pre-process it)

*Use GET method to retrieve a resource from different components of

the application (e.g. the configuration file, or the JSON version of o
configuration obiject)

*Implement DELETE and PUT functionalities, that’s up to you!


https://en.wikipedia.org/wiki/Representational_state_transfer
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.to_json.html

REST API AS INTERFACES 2\3

In Python you can use Flask and Flask-Restful (install them via pip) to build
and use a simple REST server. For instance you can define the end-point /)

as it follows

ENEN read_csv
flask Flask, request

flask_restful Resource, Api

app = Flask(__name__)
api = Api(app)

HelloWorld(Resource):
get(self):
data = read_csv(
data = data.to_dict()
{ : data}

post(self):
some_json = request.get_json()
{ :some_json}

api.add_resource(HelloWorld, '/')

& main

Jo not use 1t in a


https://flask.palletsprojects.com/en/2.0.x/quickstart/#a-minimal-application
https://flask-restful.readthedocs.io/en/latest/installation.html

TRY IT YOURSELF USING REQUEST

1. Install requests package (e.g. via pip) from the Terminal

2. Send a request via Python Console

© 8 @& Y

=]
+



https://docs.python-requests.org/en/latest/

REST API AS INTERFACES 3\3

You can also use an argument with your request as it follows

HEN Flask, request
flask_restful Resource, Api

app = Flask(_name_ )
api = Api(app)

Multi(Resource):
get( num):
{ :hum * 10}

api.add_resource(Multi

__nhame__
app.run(




TRY IT YOURSELF USING REQUEST

Send a request via Python Console



https://docs.python-requests.org/en/latest/

SENDING FILES

flask Flask, send_file

app = Flask(_name_ )

@app.route(
test():
file_path =
send_file(file_path

app.run()



EXERCISE

Can you send the trained model you saved (via joblib) in
the last laboratory to your closest colleague?

20



QUESTIONS?



