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Legend for Course Icons

Standard icons are used in the hands-on exercises to illustrate various phases of
each exercise.
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Hands-On Exercise 1.1:
Python Object-Oriented Programming

Objectives

In this exercise, you will
« Define Python classes and create objects
« Extend classes to define subclasses

Overview

In this exercise, you will define classes and subclasses, and work with instances of

those classes. You'll enhance the Python code of Ti cket Manor , the course's theme
application. Ti cket Manor is a web application for purchasing tickets to concerts, movies,
and sporting events.

Ti cket Manor ' s frontend is implemented in HTML and JavaScript, and the backend

is implemented with the Python frameworks Pyramid and SQLAIchemy. But you'll be
working with application-defined classes that don't require knowledge of any frameworks
other than standard Python modules.

&Viewing the Ti cket Manor application before your changes

1.0 Open a command prompt.

2.0 Execute the following commands:

cd C:\crsl906\exercises\ex0l inheritance
ticketmanor

The ti cket manor batch file rebuilds the project and then starts a web
server for testing the TicketManor application.

3.0 Wait until the console displays the message "serving on http://host nanme:6543".
Then switch to Chrome and click the Ti cket Manor toolbar button.

Verify that the page title is Exercise 1.1. If not, press
<Ct r| ><Shi f t ><R> to reload the page.

7 Y. Ifthe title is still not Exercise 1.1, press F12, right-click Chrome's refresh
(N button and select "Empty Cache and Hard Reload", then press F12 again.

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.
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Hands-On Exercise 1.1:
Python Object-Oriented Programming
(continued)

B- KN

/[ TicketManar | Home x|\
/

- C | [ localhost:6543/static/#/home (o8 =

=2 App: elalir TicketManor B PyCharm Ref Google [T Exercise links [ Other bookmarks

- ™
Exercise 1.1 Login Sign up -

Purchase tickets for your event

4.0 Click the Concerts button.
5.0 In the search field, enter Ber | i n Phi | har noni ¢, then click the Search button.

Note that the application does not display any search results. You will
implement the classes that query the database for artists that match the
entered search terms. Ignore the message "Something went wrong",
which is the result of a timeout while downloading the concert news.

N[
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Hands-On Exercise 1.1:
Python Object-Oriented Programming
(continued)

@, Implementing Ti cket Manor' s data access objects

6. 0

7.0

8.0

Next, you will refactor Ti cket Manor' s Data Access Objects (DAOSs) to extend
a common superclass, BaseDao. The following UML diagram shows the
relationships between the subclasses of BaseDao and the entity classes that
they manage.

BaseDao

+get()
+add()
+update()
+delete()

PersonDao VenueDao ActDao

Person Venue Act

Switch to PyCharm.

Confirm that the current PyCharm project is ex01_i nheri t ance;
if not, select File | Close, then select File | Open and choose C.
\ crs1906\ exer ci ses\ ex01_i nheritance. Click OK.

Expand the folder, ex01_i nheri tance/ti cket manor/ nodel s, and open the
file, per son. py.

The Per son class represents a domain object stored in the database.
Database operations for Per son instances are implemented by the
Per sonDao class.

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.
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Hands-On Exercise 1.1:
Python Object-Oriented Programming
(continued)

9.0

10. O

11. O

12. 0

13. 0

\ ' 1906-MA-4

Expand the folder, ex01_i nheri tance/ti cket manor/ nodel s/
per si st ence, and open the file, per son_dao. py.

Search for comments that contain TODO. Perform the TODO steps to complete
the implementation of the Per sonDao class.

-

7/

-

. Some of the TODO steps require you to copy code
\. from per son_dao. py to base_dao. py.

To view the hints for an exercise, open a web browser and navigate to
the home page, then click the appropriate link under the Exercise Hints
heading.

Edit the file base_dao. py and complete any remaining TODO steps. Save your
changes.

In PyCharm's Run Configurations drop-down, select Pyt hon tests in
t est _person_dao. py, then click the Run button next to the menu.

File Edit View Mavigate Code Refactor Run Tools Git Window Help ex01_inheritance - test_person_dao.py

models = persistence [+ test_person_dao.py b ©5 Python tests in test_person_daopy v | B & Git &
T Project €3 = = 1 — | [& testp Edit Configurations...
-a‘ " ",
& ex01_inheritance Current File
L wecode
= legs )
Z tests ©, All tests
= L ;
= muodels o Python tests in test_act_dao.py it atonss Son. e iatd)
-H persistence ¢, Python tests in test_act.py
s _init_.py 7, Python tests in test_address.py

£ = test_act_dao.py 7, Python tests in test_customer.py
o - act_
= = test_person_dao.py ¢, Python tests in test_func_stats.py
o - it
D=£ = test_venue_dao.py 7, Python tests in test_member.py
= = 3 . emory SQLite t
I': ticketmanor_db.sqlit ¢t Python tests in test_person_dao.py >

& _init__py ), Python tests in test_person.py

Verify that the test runner displays a green bar to indicate that all tests
succeeded. If the test runner displays a red bar, fix your code and run the
unit tests again.

&

Open the file venue_dao. py in the folder ex01_i nheri t ance/
ti cket manor/ nodel s/ per si st ence. Complete the TODO steps in
venue_dao. py.

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.



Hands-On Exercise 1.1:
Python Object-Oriented Programming
(continued)

14. 00 In PyCharm's Run Configurations drop-down, select Pyt hon tests in
t est _venue_dao. py, then click the Run button next to the menu.

@ Confirm that the unit tests for venue_dao. py succeeded.
15. 0 Open the file act _dao. py in the folder ex01_i nheritance/ti cket manor/

nodel s/ per si st ence. Complete the TODO steps in act _dao. py and save
your work.

16. 0 In PyCharm's Run Configurations drop-down, select Pyt hon tests in
test _act dao. py, then click the Run button next to the menu. Verify that all
unit tests pass.

17.0  Switch to the command prompt.

18. 0 If a server is running, press <Ct r | ><C> to stop it, then execute the following
command to start a new server:

ti cket manor

19. 0 Switch to Chrome and click the Ti cket Manor toolbar button.

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.
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Hands-On Exercise 1.1:
Python Object-Oriented Programming
(continued)

20. O

' 1906-MA-6

Click the Concerts button, then enter Ber | i n Phi | har noni ¢ in the Search
input and click the Search button.

Verify that you get search results. (Your output may be different from the
screenshot below.)

Search results 1-40f4
nr LT
~ s "“
— —
-~ ~
Berlin Berlin
Berlin Philharmonic Berlin Philharmonic
Philharmonic Beethoven and Philharmonic Beethoven and
Beethoven and Brahms Beethoven and Brahms
Brahms Jan 17, 1970 Brahms Jan 17, 1970
Jan 17, 1970 2:13 PM Jan 17, 1970 2:14 PM
2:04 PM Auditorium 2:13 PM Auditorium
Carnegie Hall Theatre Carnegie Hall Theatre
New York Chicago New York Chicago
$95 $170 $180 | $120

7~ If you make changes to your code, you may need to restart the server to
(X pick up the changes.

Congratulations! You have enhanced an application's design and
eliminated duplicate code by defining a superclass and extending it.

If you have time, try to create and extend a new superclass

In this section, you will eliminate duplicate code by refactoring existing classes to
use a common superclass.

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.



21. [0

Python

select the files cust oner . py and nenber . py.

[ ticketrnanor

1 html

[ models
[ persistence
F‘: _init__py
¥ act.py
E— address.py
E— customer.py

E" E event.py
E F': member.py
£| E person.py
e F’-'r WENUE. Y

l'} Python Consaole

& 9: Version Cc

[] Compare two selected files or folders

1

o
E
=

mw i

y E»

Add to Favorites
Delete...
Run cmd script

Run cmd shell
Create 'customer'...

Run 'customer’

Debug 'customer’ lues rather than
. e{other, zelf.

Local History s=1£.id and \
Git P name == zelf.fir
Synchronize selected files 3 == zelf.middle
gme == zelf.la3st

Show in Explorer
File Path

Compare Files

Hands-On Exercise 1.1:
Object-Oriented Programming
(continued)

In PyCharm, expand the t i cket manor / nodel s folder. Use <Ct r | >-click to

p le_name, self=ze

Delete

Br):

- B R e T al o= e
n 1nscances.
rson's Address 1
re bLhe address a

Ctrl+5hift+F10 (), because S50LA

== geli.email an

Ctrl+Alt+F12

22. U Right-click cust oner . py and select Compare Files.

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.

Note that much of the code in the two files is duplicated. You will move the
duplicate code into a base class named User .

b

[ person.py vs customer.py (C:/crs1906/ exercises/tic tic

= PP

/models)

[E= Bl =

+ + B ‘DefaultviawerV_\ |Do not\gnoreV_\ |H\gh|\ghtword;"_| = ? 7 differences
person.F::,'H(C'{n:urflgﬂﬁigirgijgsj&i‘ckEt Eggr'_wue_?fee{ﬁckuetrﬂa'nq‘r{m _d’e\sl - : customer.py (C:/crs1906/exercises/ticketmanor_webapp/ticketmanor/models)
hip ("Use. 40 15 o
41 16 «af _ tablenams_ = 'customers'
: it breaks SQLAlchemy's magic 42 17 af id = Column('id', Integer, ForeignKey('people.id'), pri
43 18
44 s Bhybrid property —_
o 45 20 @&f def name (s :
46 21 # code acce. s the 5 an at
a7 22 middle_name = self.middles + " middles is
return "{self.first _name} {}{self.last name}"\ 48 23 return "{self.first_name} {}{self.last name}"\
.format (middle_name, self=aeli) 49 24 .format (middle_name, self=aeli)
50 25
def _eg ({self, other): le s1 26 @l def eg  (self, other):
g re Persen instances""" » 52 27 & m re Custemer instances™""
return iainstance({other, selfi._ claas_ ) and \ 53 28 return iainstance{other, self._ claas_ ) and \
other.id == se1£.id and \ 54 29 other.id == se1£.id and \
other.first name == self.first name and \ 55 30 other.first name == self.first name and \
other.middles == self.middles and \ 58 31 other.middles == self.middles and \
other.last_name == self.last_name and \ 57 32 other.last_name == self.last_name and \
other.email == self.email and \ 58 33 other.email == self.email and \
other.street == self.street and \ 59 34 other.street == self.street and \
other.city = zelf.city and \ a0 35 other.city = =zelf.city and \
other.atate == self.state and \ 6l 38 other.state == self.state and \ -
other.country == self.country and \ a2 37 other.country == self.country and \

1906-MA-7
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Hands-On Exercise 1.1:
Python Object-Oriented Programming
(continued)

23. 0

24. [

25. [

26. [

30. U

\ ' 1906-MA-8

Close the di f f window, then open cust oner . py and complete the TODO
steps. Save your work.

Open user . py and complete the TODO steps. Save your work.

In PyCharm's Run Configurations drop-down, select Pyt hon tests in
t est _cust oner. py, then click the Run button next to the menu.

@ Verify that all unit tests still pass.

Open nenber . py and complete the TODO steps. Save your work.

In PyCharm's Run Configurations drop-down, select Pyt hon tests in
t est _nmenber. py, then run the tests.

@ Verify that all unit tests still pass.

Congratulations! You have used inheritance to eliminate duplicate code.

If you have more time, try to gain experience with list comprehensions and
dictionary comprehensions

In this section, you will replace list and dictionary processing in for loops with
comprehensions.

Open the file, ti cket manor/ scri pts/ func_st ats. py, and complete the
steps marked BONUS TODO.

In PyCharm's Run Configurations drop-down, select Pyt hon tests in
test func_stats. py, then click Run.

@ Verify that all unit tests still pass.

Open the file, t i cket manor / nodel s/ act . py, and complete the steps marked
BONUS TODO.

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.



Hands-On Exercise 1.1:
Python Object-Oriented Programming
(continued)

31.0 InPyCharm's Run Configurations drop-down, select Pyt hon tests in
test _act. py, then run the tests.

@ Verify that all unit tests still pass.
32. 1 Open the file, ti cket manor/ nodel s/ addr ess. py, and complete the steps
marked BONUS TODO.

33. 0 InPyCharm's Run Configurations drop-down, select Pyt hon tests in
t est _addr ess. py, then run the tests.

@ Verify that all unit tests still pass.

Congratulations! You have replaced looping with list and dictionary
comprehensions.

=

This is the end of the exercise.

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.
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Hands-On Exercise 2.1:

Implementing Design Patterns in Python

Objectives

In this exercise, you will

« Define a skeleton algorithm based on the Template Method design pattern
« Write an abstract base class and extend it with concrete subclasses
« Replace list iteration with a generator function

Overview

In this exercise, you will implement the Template design pattern in the news feed reader
class hierarchy that we discussed in lecture. In addition, you will write and use an abstract
base class. Finally, you will gain experience with a common Python idiom by writing a

generator function.

& Implementing the Template Method design pattern

The news display on the Ti cket Manor search page is generated by REST web
services. News might be downloaded in one of two formats, RSS or Atom. Both
formats are based on XML, and both have similar content, but there are minor
differences in the XML. For example, for the date of a news item, RSS uses
<pubDat e> while Atom uses <updat ed>.

There are currently two classes, RssNewsFeedPar ser and

At omNews FeedPar ser , that handle the different news feed formats. You will
extract a common superclass that implements the Template Method design
pattern to eliminate duplication between the news feed parser classes.

MewsFeedParser

I

RsshewsFeedParser

AtomMewsFeedParser

1.0 In PyCharm, select File | Open and navigate to C: \ cr s1906\ exer ci ses

\ ex02_t enpl at e_net hod, then click OK.

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.
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Hands-On Exercise 2.1:
Implementing Design Patterns in Python
(continued)

2.

Openthe fileti cket manor/rest _servi ces/feed_reader/
rss_news_feed_parser. py and complete the TODO steps in the file.

The RssNewsFeedPar ser class parses a news feed in the RSS XML
format. Ignore the steps marked BONUS TODO for now. You'll complete
those steps in the bonus section.

Complete the remaining TODO steps in news_f eed_par ser. py. (Ignore the
BONUS TODO steps for now.)

:‘Q’_ Be sure you replace all occurrences of . . . . " with a line of Python code.

AWN

In the Run menu, select Pyt hon tests in
test rss_news_ feed parser. py and click the Run button.

@ Verify that all unit tests pass.

Open the file, t i cket manor/rest _services/
at om news_f eed_par ser. py, and complete the TODO steps in the file.
(Ignore the BONUS TODO steps for now.)

The At onNewsFeedPar ser class parses a news feed in the AtomPub
XML format.

In the Run menu, select Pyt hon tests in
test _atom news_feed_parser. py and click the Run button.

@ Verify that all unit tests pass.
Switch to the command prompt. If a server is running, press <Ct r | ><C> to stop
it.

Execute the following commands to start a new server:

cd \crsl906\exercises\ex02 template method
ticketmanor

@ If a Windows Security Alert pops up, click Allow Access.

\ ' 1906 MA 12 © Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.



Hands-On Exercise 2.1:
Implementing Design Patterns in Python
(continued)

9.0

10. O

N
© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent. 1906 MA 13 ‘w

Switch to Chrome and click the TicketManor button in the toolbar.

Verify that the page title is Exercise 2.1. If not, press <Ct r | ><Shi f t ><R> to
reload the page.

[ TicketManor | Concerts % & Y

€« C | [} localhost:6543/static/#/concerts

25 Apps % Bookmarks g Drive %3 Dropbox N Netflix @ LTPD

Exercise 2.1 Concertsw

Click the Concerts button and verify that the page displays news items.

Congratulations! You have implemented the Template Method design
pattern.

If you have time, define an abstract base class

In this section, you will convert the NewsFeedPar ser to an abstract base class.

Edit news_f eed_par ser. py and complete the steps marked BONUS
TODO. (Ignore the steps marked BONUS TODO 2 for now.)

?@’_ Use <Ct r | ><Shi f t ><N> to quickly navigate to a file.

AW

In the Run menu, select Pyt hon tests in test_news_feed_parser. py
and click the Run button.

@ Verify that the unit test passes.

’



Hands-On Exercise 2.1:
Implementing Design Patterns in Python
(continued)

14. 0

15. [0

D
2

16. O

17. 0

18. O

Runthetest rss news_feed_parser. py and
test _atom news_feed_parser. py unit tests again, and verify that all tests
pass.

Switch to Chrome and reload the Concerts search page. Verify that the news
display still works.

Congratulations! You have defined an abstract base class.

If you have more time, define a generator function

The NewsFeedPar ser method par se_xm _cont ent () always returns a list of
all news items. This is inefficient if the list is potentially very large. In this section,
you will convert the par se_xnl _cont ent () method into a generator function
that yields a single news item each time it is called.

Edit news_f eed_par ser. py and complete the steps marked BONUS TODO 2
in the parse_xm _cont ent () method.

Generators are often used as efficient replacements for sequences (lists);
for example, with f or loops:

item generator = parser.parse_xm content(..)

for itemin itemgenerator:

# OR use the generator object directly

for itemin parser.parse_xm content(..):

-
-

/

/,-"|\

But generators can't be indexed:

item generator = parser.parse_xm content(...)
first = itemgenerator[0] # ERROR can't index a
gener at or obj ect

Run the unittestsint est _rss_news_f eed_par ser. py and verify that all
tests pass.

Switch to the Ti cket Manor page in Chrome and verify that concert news items
still load as they did before.

\ ' 1906 MA 14 © Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.



Hands-On Exercise 2.1:
Implementing Design Patterns in Python
(continued)

w Congratulations! You have defined an efficient generator function.

This is the end of the exercise.

N[/
© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent. 1906-MA-15 s
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Hands-On Exercise 3.1:
Unit Testing

Objectives

In this exercise, you will

« Write unit tests for Python classes
« Run unit tests with Pytest
Generate test coverage reports

Overview

In the previous exercise, you ran unit tests for RssNewsFeedPar ser and
At omNews FeedPar ser . In this exercise, you will write the unit tests themselves. You will
write and run unit tests using techniques and the Pytest framework discussed in lecture.

&Writing and running unit tests

1.0

2.0

3.0

4.1

In this section, you'll write unit tests for the RssNewsFeedPar ser class and then
run those tests with Pytest both from PyCharm and the command line. First, you'll
examine NewsFeedPar ser , then you'll complete its unit tests.

In PyCharm, select File | Open and navigate to C. \ cr s1906\ exer ci ses
\'ex03_unit _testing,then click OK.

Open the file, t i cket manor/rest _servi ces/ feed_reader/
news_feed_parser. py, and complete the TODO steps in the file.

Open the file, t est s/ rest _services/test _rss_news feed parser. py,
and complete the TODO steps in the file.

Right-clickt est _rss_news_feed_parser. py and select Run ' Pyt hon
tests ...'

If you right-click inside a test method, PyCharm runs that method only; if
you right-click outside a method, PyCharm runs all methods in the class.

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.
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Hands-On Exercise 3.1:
Unit Testing
(continued)

Verify the test case passes by checking for a green checkmark in the
PyCharm test runner:

@ fle Edit View Navigate Code Refactor Run Tools Git Window Help  ex03_unit_testing - test_rss_news._feed_parserpy [solution_ex03_unit_testing] = o X
Init_testing ' tests ' rest_services = (= test_rss_news_feed_parserpy =~ &~ Python tests for test_rss_news_feed_par...estRssNewsFeedParser.test_get_news_music ¥ | P 2% Gt ¥ v 20 9/Q &P
g Project ~ © = T & — & testrss_news feed parserpy 5
s - e
B Miess 3 A
> BN models »  class TestRssNewsFeedParser:
£ % rest_services nit tests for RssNewsFeedPa.
g o
E & _init_py
: % test_atom_news_feed_parser.py # TODO: Define o test method named test_get_news_music
% test_event_service_integrationpy » def test_get_news_music(self):
E # test_feed_reader.py # TODO: in the test_get_ne ic method, create an instance of i
& tesiSiesnewstieed  parsery RssNewsFeedParser and save a reference to it in a lecal variable E
H : (95USS*”ews’_fem’parser’no’das5py feed_reader = RssNewsFeedParser() —
v % test_user_service py =
# test_user_service_integration.py R y =
5 # TODO: 1. call the news feed parser's get_news() method, passing 'music' as
test_support
> Dmuil # the argu
> iews: # 2. save the L. returned by the method in @ local variable
A _init_py # named “actual’
# READMEixt actual = feed_reader.get_news('music')
> ticketmanor
Run: Python tests for test_rss_news_feed_parser.TestRssNewsFeedPa.. o —
rivi@ | Z = » o Tests passed: 1 —1ms
¥ 1 i
llestRestls L test session starts
L1} platform win32 -- Python 3.7.4, pytest-5.2.0, py-1.8.0, pluggy-0.13.08 -- C:\crs1986\exercises\solution_ex83_unit_testing\
ya cachedir: .pytest_cache =
rootdir: C:\crs1906\exercises\solution_ex03_unit_testing, inifile: pytest.ini 5
plugins: cov-2.7.1 =
- collecting ... collected 1 item =
[
» test_rss_news_feed_parser.py::TestRssNewsFeedParser: :test_get_news_music PASSED [100%]
£ 1 passed in 1.31s ZA
£ g
2 g
: Process finished with exit code 0 =3
» Run = O problems i=TODO ¥ PythonPackages P Git @ Python Console M Terminal
[0 Tests passed: 1 (2 minutes ago) 812 LF UTF-8 4spaces Python 3.7 (solution_ex03_unit_testing) P master ‘i

@ If the test runner displays a red checkmark, the test case failed. Fix the
problem and re-run the test case.

5.0 Now you'll run your test cases from the command line. Switch to the command
prompt. If a server is running, press <Ct r | ><C>. Then, execute the following
commands:

deactivate
cd \crsl906\exercises\ex03 unit testing
venv\Scripts\activate

6. [ Execute the following command to use pyt est to run your unit tests (enter the
command all on one line):

pytest -v tests\rest_services\test_rss_news_feed_parser.py

@ Verify that all unit tests pass.
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Hands-On Exercise 3.1:
Unit Testing
(continued)

7.0

8. [

a

Congratulations! You have written and executed automated unit tests using
Pytest.

If you have time, try writing test cases without a Test Case subclass

In this section, you will define Pytest test cases as global functions.

Open the file,t est s/ rest _servi ces/
test rss_news feed parser_no_cl ass. py, and complete the TODO
steps in the file.

Use Pytest to run your unit tests (enter the command all on one line):

pytest -v
tests\rest services\test rss news feed parser no class.py

Congratulations! You have written Pytest test cases implemented with
global functions.

@ Leveraging test discovery

9.0

Pytest supports test discovery, which makes it easy to run multiple tests.

Use Pytest to execute all unit tests under the current directory by running the
following commands:

set PYTHONPATH=tests
venv\Scripts\activate
pytest tests

Note that Pytest discovers and runs all tests under the t est s directory,
not just a single test file as in the previous steps. Also, Pytest will run test
cases that are defined as methods in Uni t t est subclasses.

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.
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Hands-On Exercise 3.1:
Unit Testing
(continued)

Some of these tests will fail. We injected errors into the code being tested
S0 you can examine the error reporting of Pytest. The final lines of output
should be similar to the following. (Note that your results may be slightly
different.)

========== 2 failed, 95 passed, 3 warnings in 15.14s ==========

10. 0 Pytest's output includes warnings from third-party libraries. Because you don't
own the code that causes the warnings, you can tell Pytest to ignore them by
adding the option, - - di sabl e-war ni ngs, to the pyt est command:

pytest --disable-warnings tests

@ It's not good practice to ignore warnings. However, it's a useful option
when you need to simplify a very verbose report. For more fine-grained
control of Pytest warnings, create a pyt est . i ni file.

11. 00  To simplify Pytest's report even more, add the - g option:

pytest -g --disable-warnings tests

w Congratulations! You have executed unit tests using test discovery.

@ Generating test coverage reports

Pytest can generate reports that describe how much of the code in the modules
being tested is actually run during your tests.

12. 00  Run the following command to see how much code in the
ti cket manor.rest_services. feed_reader package is covered by the test
casesintest _rss_news_feed_parser. py (enter the command all on one
line):

pytest --cov-report term
--cov ticketmanor.rest services.feed reader
tests\rest services\test rss news feed parser.py
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Hands-On Exercise 3.1:
Unit Testing
(continued)

13. 0

14. 0

15. [0

16. 0

17. 0

@ What percentage of the code in news_f eed_par ser . py was executed?

Run the following command to add line numbers of untested code to the report
(enter the command all on one line):

pytest —--cov-report term-missing
--cov ticketmanor.rest services.feed reader
tests\rest services\test rss news feed parser.py

@ Which lines of news_f eed_par ser. py were not executed?

An HTML coverage report can give a "big picture" overview of test case
coverage.

Change the - - cov-report setting fromt er mto ht mM to generate an HTML
test coverage report:

pytest —--cov-report html

--cov ticketmanor.rest services.feed reader
tests\rest services\test rss news feed parser.py

Open File Explorer and navigate to C. \ cr s1906\ exer ci ses
\ex03 _unit _testing\htm cov.

Double-click the file, i ndex. ht i .

Click the link fort i cket manor\rest servi ces\feed reader
\news feed_parser. py.
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Hands-On Exercise 3.1:
Unit Testing
(continued)

Untested lines of code are highlighted. This makes it easy to see where
you need to add test cases.

[ Coverage for ticketmanor x

&« C [ filey///C:/ers1906/exercises/ex03_unit_testing/htmlcov/ticketmanor_rest_services_feed_reader_rss_news_feed_parser_py.html| 'fi =
I Apps ¢ Bookmarks gy Drive $3 Dropbox N Netflix LTpDHOCD B Google Kingston & Ellenville & Wikipedia [ TicketManor » O] Other bookmarks

42 parsed item = {} -

43 try:

44 title_node = node.gstElementsByTagName ("title') [0]

45 parsed item['title'] = title node.childNeodes[0].nodevValue

46 except IndexError:

47 pargediitem['title‘ ] =" Untested code

48 parsed item['content'] = "" is highlighted

49 parsed item['image banner'] = ""

50 parsed item['image thumbnail'] = "" -
4 13

To run a code coverage report for the entire t i cket manor package, run
the following command, then refresh i ndex. ht ml in the browser:

pytest -q —--cov-report html --cov ticketmanor tests

This is the end of the exercise.

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.
(ﬁ 1906-MA-22 ¢ ¢ P P

\



Optional Hands-On Exercise 3.2:
Unit Testing With Mocks

Objectives

In this exercise, you will
« Use mock objects in unit tests to satisfy dependencies
« Test exception handling by programming mock objects to throw exceptions

Overview

In this exercise, you will implement strategies for unit testing using mock objects.

1.0 In PyCharm, select File | Open and navigate to C. \ cr s1906\ exer ci ses
\ ex03_wi t h_nocks, then click OK.

2.0 Open the file, t i cket manor/rest _servi ces/ feed_reader/
f eed_r eader. py, and complete the TODO steps in the file.

For these TODO steps, you will just read the existing code. You won't
make any changes in f eed_r eader . py.

3.0 Open the file, t est s/ rest _servi ces/test feed reader. py, and
complete the TODO steps in the file.

4.0 In the Run menu, select Run 'Python tests in test_feed_reader.py' and click
the Run button.

7 . Thecalltofetch_news_itens() may display an exception traceback;
[~ but as long as you get a green checkmark, the test case passed.

@ Verify that all test cases pass.

5.0 Inject an error inthe f et ch_news_i tens() method in f eed_r eader . py
by deleting the max_i t ens argument from the call to the news feed parser's
get _news() method.

6. [ Run the unit tests again and verify that some test cases fail.

Congratulations! You have used mock objects to satisfy dependencies in
unit tests.
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Optional Hands-On Exercise 3.2:
Unit Testing With Mocks
(continued)

f;;‘,e
w

7.0

8. [

9.0

If you have time, use mocks to test exception handling

In this section, you will test the application's exception handling. You will program
mock objects to raise exceptions and verify that the application code handles the
exceptions correctly.

Open the file, t i cket manor/rest _servi ces/ user _servi ce. py, and
complete the TODO steps in the file. For these TODO steps, you will just read the
existing code. You won't make any changes in user _servi ce. py.

Open the file, t est s/ rest _servi ces/test _user_servi ce. py, and
complete the TODO steps in the file.

In the Run menu, select Python tests in test_user_service.py and click the
Run button.

@ Verify that all test cases pass.

Congratulations! You have used mock objects to verify that application
code handles exceptions correctly.

=

This is the end of the exercise.
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Hands-On Exercise 4.1:
Error Detection and Debugging

Objectives

In this exercise, you will
« Log messages from Python modules
« Verify code with Pylint
« Trace program execution with the PyCharm IDE

Overview

In this exercise, you will apply several of the error detection and debugging techniques.

&Running uni ttestgui.py

You will add logging to uni tt est gui . py, at ki nt er script that implements
a simple GUI unit test runner. First, you will run the script to get familiar with its
operation. Then you will add logging to the script.

1.0 In PyCharm, select File | Open and navigate to C: \ cr s1906\ exer ci ses
\ ex04_debuggi ng; then, click OK.

2.0 In the Project window, right-click uni t t est gui . py and select Run
unittestgui.py.

ex04_debugging * ¥ unittestgui.py Run unittestgui ~ | K %5 &
| B Projecr | €3 == | #- I“ | & unittestguipy ¥
o
g ex04_debugging 1 #!/usr/bin/env python
=i sample_unit_tests 2
[ PyUnit : -IEI :
- % .hgignore 3 4 @ yen
= =l .project N 7 | Progress: Discover Tests
S - ) . 5
-g =l .pydevproject & 0% Start
= . asteroids.py 7
f=| B hinte.html = Run: 0 Failures: 0 Errors: 0 Skipped: 0 Expected Failures: 0 Remaining: 0
U =| lagging.conf 9 H Failures and errors:
@ unittestgui.py U J
i} External Libraries ii
13
14
1 E
Run @ Run unittestgui .
- Settings
(o C:\python\python-3. 4\pyth _—
" J Close
AN _
8| - | — Idle
2| =
e
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Hands-On Exercise 4.1:
Error Detection and Debugging
(continued)

In the new application window, click Discover Tests.
Select C: \ cr s1906\ exer ci ses\ ex04_debuggi ng\ sanpl e_unit _tests

and click Select Folder.

¢ Note that the sanpl e_uni t _t est s directory is preselected in the file

_(\ chooser dialog. When you run the application again, simply click Select
Folder when the file dialog appears.

Click Start.

When the Progress indicator reaches 100%, double-click one of the error
messages.

Click Close to dismiss the dialog.

Click Close to exit the script.

Now that you are familiar with the script's operation, you will add logging to it.

@,Adding logging to uni tt est gui . py

9.0

10. O

11. 0O

12. 0

13. 0

Edit uni t t est gui . py and complete the TODO steps.
Edit | oggi ng. conf and complete the TODO steps.

Execute uni t t est gui . py and run unit tests as you did in the previous steps.

NN tests.

r@’_ Remember to close the uni tt est gui application after running the unit
/

Openuni ttestgui .|l og.

@ Verify that you see the output of the logging method calls you added.

Edit | oggi ng. conf and change the logging level of the uni t t est gui logger
from DEBUGto WARNI NG.
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Hands-On Exercise 4.1:
Error Detection and Debugging
(continued)

14. 0

15. 0

16. O

17. 0

Execute uni t t est gui . py again, then open uni ttest gui . | og.

@ How is the logging output different this time?

Edit | oggi ng. conf and change the logging level of the uni t t est gui logger to
DEBUG,

Modify the fi | e_f or matt er configuration to add a timestamp to log messages.

r@’_ Refer to the course notes for Logging Configuration File | oggi ng. conf.
AN

Execute uni t t est gui . py again, then open | ogs/ uni ttest gui .| og.

@ Verify that the new logging messages contain the timestamp.

Congratulations! You have added logging to a Python application.
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Hands-On Exercise 4.1:
Error Detection and Debugging
(continued)

f;;‘,e
w

If you have time, try checking code with Pylint

In this section, you will analyze code using Pylint.

GRunning Pylint

18. O

19. 0

20. O

Open a command prompt. If a virtual environment is active, deactivate it. Then
run the uni tt est gui . py script:

deactivate
cd \crsl906\exercises\ex04 debugging
python unittestgui.py

Note that the Python interpreter doesn't display any warnings or errors
when the script runs.

Run pylint onunittestgui.py:

pylint unittestgui.py

Scroll through the generated output.

Pylint flags code with poor style (for example, methods without doc strings;
identifiers that don't follow Python conventions) as well as potential bugs
(for example, unused variables and arguments, which often indicate

typos).
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Hands-On Exercise 4.1:
Error Detection and Debugging
(continued)

@, Disabling Pylint messages

21. [0

22. [

For now, let's ignore the messages about TODO comments, invalid names, and
unnecessary pass statement; for example:

unittestgui.py:44:2: W0511: TODO: import the logging package
(fixme)

unittestgui.py:50:0: C0103: Constant name "logger" doesn't
conform... (invalid-name)

unittestgui.py:90:8: W01l07: Unnecessary pass statement
(unnecessary-pass)

Note the identifiers in parentheses at the end of the above message
(fi xme, i nval i d- nane, and unnecessar y- pass).

Entering the command all on one line, pass the message identifiers as arguments
to pyl i nt's --di sabl e option:

pylint --disable=fixme, invalid-name,unnecessary-pass
unittestgui.py

Are the "fixme", "invalid name", and "unnecessary pass" messages gone?
U Yes [ No

@ Creating a Pylint configuration file

23. 0

The list of pyl i nt options can get very long, so it's convenient to save the
configuration in a pyl i nt configuration file. You can run Pylint with the - -
generate-rcfil e option to generate a template configuration file. Any options
that precede the - - gener at e-r cfi | e option will be added to the generated
file.

Entering the command all on one line, run the following command to generate a
pylintrc file:

pylint --disable=fixme, invalid-name,unnecessary-pass
-—-generate-rcfile > pylintrc
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Hands-On Exercise 4.1:
Error Detection and Debugging
(continued)

24.00 Runpylint again with no options:
pylint unittestgui.py

Verify that the pyl i nt output does not include “fixme", "invalid name", or
"unnecessary pass" messages.

@ Pylint read the pyl i nt r ¢ file and applied its configuration settings.

Congratulations! You have used Pylint to analyze code for poor style and
potential bugs.

@ Debugging with PyCharm

In this section, you will use PyCharm's debugger to step through code.
25. 0 InPyCharm, open uni ttestgui . py.

26. 0 Set a breakpoint on the di scover C i cked() method at or near line 118.

-
-

"~ Click the line in the editor, then click in the margin just to the right of the
A line number itself.

] def discoverClicked(=self):
3elf._ rollbackImporter.rollbackImporta ()
directorv = seli.getDirectorvIoDiscover ()
if not directory:
return
self.directory_to_read = directory
try:
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Hands-On Exercise 4.1:
Error Detection and Debugging
(continued)

27. 0 In PyCharm's Run menu, select the Run unittestgui.py menu item, then click the
Debug button

VLS VES
+ +

=stqui.py | unittestgui V_| [ '3
F'r unittestgui.py *

def runClicked(self): Debug
nnrTs be called 1n response to user cho button i & tesgm"m"
if zeli.running: return

28. 0  When the unit test GUI pops up, click Discover Tests.

Note that when the breakpoint is reached, the debugger window pops up
in PyCharm.

29. 0 Click Step Over once to begin single-stepping through the
di scover d i cked() method.

30. 0 Inthe Variables pane of the debugger window, expand the variable sel f and
examine its attributes.

IQ—

Debug © unm:st_u,m_____‘\ -

@ N Attributes of =elf
P 5 Frames +* = Variables oo 15 Watches 4
Il | E MainThread n PR WY = self = {TkTestRunner} <_main_.TkTestRunner objegli® «000000003701550>
] = _BaseGUITestRunner_rollbackimporter = {Rollk#€kimporter} <_main__Roll... Vie
5 = _abc_cache = {WeakSet} <_weakrefset.WeakSet object at 0:0000000003701320>
ag m = _abc_negative_cache = {\WeakSet} <_weakrefset.WeakSet object at 0 Viev
@ w ED)] _abc_negative_cache_version = {int} 23
o & <module® Tpy:496 E _abc_registry = {WeakSet} <_weakrefset.WeakSet object at 0:0000000003701088 >

31. 0 Inthe Variables window, collapse the sel f attributes.

32. 0 On the debugger toolbar, click Step Over to execute the call to
rol | backl nports().

33. 1 Click Step Into to step into the call to get Di r ect or yToDi scover ().
34. 0 Click Step Over to execute the call to askdi rect ory().

35. 0 Switch to the uni tt est gui application. In the Browse for Folder dialog, select
C.\crs1906\ exerci ses\ ex04_debuggi ng\ sanpl e_unit _tests.
v

‘
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Hands-On Exercise 4.1:
Error Detection and Debugging
(continued)

36. 1  Switch to PyCharm and click Step Over.

37. 0 Inthe Debug window toolbar, click Evaluate Expression.

[%. Evaluate Expression @
LI B
Expression:ldir‘ECtDryi n
—] -
" == Variabl .
’ — Use Control=5Shift+Enter to add to Watches

+ 4 WCfers]  Resul

er} result = {str} 'C:/crs1906/ exercises/ticketmanor_webapp/tests'

Evaluate
Expression

= _abc_cache = {Weg|

-_abc_negative_cac m | Code Fragment Mode | | Close

_abc_negative_cac

w96

38. 0 Enterdirectory and click Evaluate.

39. 0  Experiment with the debugger. Keep stepping over and stepping into method
calls. Examine the state of new and changed variables in the Variable window.

-

/

-

. you step into code from a library (for example, Li b/ t ki nt er), click Step

r@t Note that the Variables window highlights changed variables in blue. If
Out until you return to the uni t t est gui . py script.

@ If the unit test GUI program appears to hang, click the debugger's Resume
Program button.

Debug A unittestgui

7 Resume\ TN NAY
Program

(".' Debugger

|| .
+" == Variables

directory = {str} 'Ci/crs1906/ exercise

= celf = {TkTestRunner} < main_ Tk

Terminate
Program = _BaseGUITestRunner_rollbackln

= abc_cache = [WeakSet] < weak

40. 0  When you are finished stepping through the script, click the GUI's Close button.
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Hands-On Exercise 4.1:
Error Detection and Debugging
(continued)

42. U

Congratulations! You have used the PyCharm debugger to single step
through a program and examine its execution state.

If you have more time, try debugging a Python script

The script ast er oi ds. py is a simple Python version of the classic Asteroids
video game. There's a bug in the code that causes the program to crash.

Use the PyCharm debugger to diagnose and fix the problem.
Now play Asteroids!
« Fire engine: <up arrow>

e Turnship: <l eft arrow>, <ri ght arrow>
« Shoot photon torpedo: x

e Quit: g

Congratulations! You have debugged a program with PyCharm.

=

This is the end of the exercise.
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Hands-On Exercise 5.1:
Measuring and Improving Performance

Objectives

In this exercise, you will
« Use profilers to monitor and measure execution of Python applications
« Replace the standard CPython implementation with PyPy

Overview

In this exercise, you will profile the execution of a program that solves sudoku puzzles.
Then you will compare the program's performance with the standard CPython interpreter
implementation and the PyPy implementation.

& Profiling with the cProf i | e module

1.0 In PyCharm, select File | Open and navigate to C: \ cr s1906\ exer ci ses
\ ex05_per for mance, then click OK.

2.0 Switch to a command prompt. If a virtual environment is active, deactivate it:

deactivate

3.0 Run the sudoku. py program and examine its output:

cd \crsl906\exercises\ex05 performance
python sudoku.py sudoku input.txt

Now you will use the cPr of i | e module to measure the performance of
sudoku. py.

4.0 Entering the command on one line, execute the sudoku solver with cPr of i | e:

python -m cProfile -s tottime sudoku.py sudoku input.txt >
profilel.txt
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Hands-On Exercise 5.1:
Measuring and Improving Performance
(continued)

5. [0

6. 0

7.0

8.0

Openprofilel.txt.

(N the project view.

r@’_ It may take a few seconds before PyCharm displays profi | el. t xt in
/

Which function had the largest total execution time (not including
subfunction calls)?

Entering the command on one line, execute the sudoku solver with cPr ofi | e
again, this time sorting by number of calls:

python -m cProfile -s ncalls sudoku.py sudoku input.txt >
profile2.txt

Open profil e2.txt.

@ Which function had the highest total number of calls?

Congratulations! You have profiled a program’'s execution using the
cProfil e module.

If you have time, try to run Python scripts with PyPy

You often get big performance improvements by executing your scripts with PyPy
instead of the standard Python interpreter (CPython). For this exercise, you'll
compare the performance of the Sudoku solver using PyPy and CPython.

Execute the sudoku solver with PyPy:
pypy sudoku.py sudoku input.txt | head -3

@ Based on the script's output, how long did it take to solve 32 puzzles?
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Hands-On Exercise 5.1:
Measuring and Improving Performance
(continued)

9.0 Run the script with the standard Python interpreter.

python sudoku.py sudoku input.txt | head -3

@ Based on the script's output, how long did it take to solve 32 puzzles?

@ Using PyPy can result in dramatic performance improvements.

Congratulations! You have used PyPy to boost the performance of your
Python scripts.

a

If you have more time, try profiling a program with SnakeViz

In this section, you'll profile the sudoku solver with SnakeViz.

10. 0  Execute the sudoku solver with cPr of i | e, saving its output in sudoku. pr of :

python -m cProfile -o sudoku.prof sudoku.py sudoku input.txt
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Hands-On Exercise 5.1:
Measuring and Improving Performance
(continued)

11. 00  Start SnakeViz. In the Style dropdown, select Sunburst.

snakeviz sudoku.prof

Click Call [ |

[ 2. ~:0(<built-in method builtins.exec>) %]

Style: Sunburst v

Depth:

Cutoff: 1/ 1eee v

Name:
check_for_single_occurances

Click arc to drill
down into function
details

Cumulative Time:
10.8 s (46.48 %)
File:

sudoku. py

Line:

222

Directory:

Click tottime column
header to sort by tottime

Seweh ]

ncalls tottime v percall cumtime percall filename:lineno(function)
3884 5.788 0.00149 10.01 0.002377 sudoku.py:222(check_for_single_occurances)
3642 3.297 0.0009053 5462 0.0013 sudoku.py:237(check_for_last_in_row_col 3x3)
3888136 3.183 8.186e-07 3.183 8.186e-07 ~:0(=method ‘append’ of 'list’ objects=)
3629531 2.757 7.595e-07 2.757 7.595e-07 ~:0(<built-in method butltins. len=)

12. 0 In the SnakeViz browser window, click the Call Stack button.

13. 0 In the function detail under the starburst, click the t ot t i ne column header twice
to sort by largest total time.

14. 0 In the starburst, click the third arc from the center to drill down to the details of the
check _for _singl e _occurances() function.

15. 0 Hover over each of the arcs in the starburst to see the execution details of each
called function.

16. 0 Inthe Call Stack display, click the last item (numbered 0) to return to the top-level
starburst.

17.0 Experiment with SnakeViz by clicking various arcs in the starburst.

\
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Hands-On Exercise 5.1:
Measuring and Improving Performance
(continued)

18. O

W B9

21. 0

22. [

23. 0

When you are finished experimenting, switch to the command prompt and press
<Ct r | ><C> to shut down the SnakeViz server.

Congratulations! You have analyzed a program's execution profile with the
SnakeViz GUI.

If you have more time, try comparing the performance of different coding
techniques

Which is faster: loops or list comprehensions? Use one of the profiling techniques
to investigate.

Edit f unc_st at s. py and examine the code under the BONUS TODO comment.

@ Note that the code creates a list with an explicit loop.

Profile the execution of f unc_stats. py usingtineit orcProfile.

@ What was the total time spent in the function get _functi on_stats()?

Edit f unc_st at s. py, comment out the code under the BONUS TODO
comment, and uncomment the code under the second BONUS TODO comment.

Use the same profiler to profile f unc_st at s. py again.

@ What was the total time spent in the function get _functi on_stats()?

In this case, which is faster: explicit looping or a list comprehension?
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Hands-On Exercise 5.1:
Measuring and Improving Performance
(continued)

Congratulations! You have used a profiler to compare run times of different
coding techniques.

This is the end of the exercise.
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Hands-On Exercise 6.1:
Applying the Decorator, Observer, and Proxy Design Patterns

Objectives

In this exercise, you will
« Implement the Decorator design pattern for profiling the execution of
selected methods
« Create loosely coupled many-to-many relationships with the Observer
design pattern
« Access remote objects using the Proxy design pattern

Overview

In this exercise, you will implement the Decorator, Observer, and Proxy design patterns in
Python.

GApplying a profiling decorator

1.0 In PyCharm, select File | Open and navigate to C. \ cr s1906\ exer ci ses
\ ex06_desi gn_patt erns, then click OK.

2.0 Edit measur e. py and examine the neasur e() function.

This is a profiling decorator, similar to the decorator discussed in lecture.
However, instead of reporting on each method call, this decorator
accumulates the total number of calls and total execution time of each
function that it is applied to.

3.0 Examine the code of the measur e() function. Be sure you understand how the
nmeasur e() function works.

4. Examine the code of the get _functi on_stat s() function. This function
returns a list of statistics for all functions decorated with the @reasur e decorator.
Be sure you understand how the get _functi on_stat s() function works.

Now you will modify sudoku. py so that you can measure its
performance.

5.0 Edit sudoku. py and complete the TODO steps.
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Hands-On Exercise 6.1:
Applying the Decorator, Observer, and Proxy Design Patterns

(continued)

6. 0

7.0

\ ' 1906-MA-42

Switch to a command prompt, change directory, and run the sudoku. py
program:

cd C:\crsl906\exercises\ex06 design patterns
python sudoku.py sudoku input.txt

@ Which function had the largest average execution time?

If you have time, try implementing a Chat Roombased on the Observer
pattern

In the first part of this exercise, you will implement a simple chat room that
supports multiple chat clients. The design is based on the Observer pattern. The
loose coupling of the Subject and Observers will make it possible to change to
the implementation of one without affecting the other.

The following UML diagram shows the relationships between classes:

Subject Obsarvar
+observer_notify() > 1.+ |tupdate()

| |

ChatRoom ChatClient
+add_message() +NEW_Message| )
+shutdown ()

Edit the file, obser ver . py, and examine the code.

Note the definition of the Subj ect and Qbser ver classes. The code
is similar to the code discussed in the lecture, except the Subj ect 's
observer _noti fy() method pushes data to the client.
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Hands-On Exercise 6.1:
Applying the Decorator, Observer, and Proxy Design Patterns
(continued)

8. [

9.0

10. O

Edit chat _r oom py and perform the TODO steps. (Ignore the steps marked
BONUS TODO for now.)

Note that the Chat Roomclass (a subclass of Subj ect ) knows nothing
about the implementation of the Gbser vers.

Edit chat _cl i ent. py and perform the TODO steps. (Ignore the steps marked
BONUS TODO for now.)

Note that the Chat O i ent class, a subclass of Gbser ver , knows nothing
about the implementation of the Subj ect .

The Observer pattern allows the Chat Cl i ent and Chat Roomclass to be
very loosely coupled, which makes the classes much easier to maintain
and update.

In the PyCharm Run menu, select Pyt hon tests in
test _chat _observer. py and click the Run button.

@ Verify that all unit tests pass.

Congratulations! You have achieved loose coupling between classes with
the Observer design pattern.
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Hands-On Exercise 6.1:
Applying the Decorator, Observer, and Proxy Design Patterns

(continued)

fo“""g If you have more time, try implementing a GUI chat client
£ }

Next, you will use the code from the previous section's Chat Cl i ent to
implement a GUI chat client. Because the design is based on the Observer
pattern, the code for the Chat Roomclass won't need any changes even though
its concrete observers are completely different from those in the previous section.

The following UML diagram shows the relationships between classes:

Subject Obse rver
+observer_notify() l:“:"::"1— +update()

i i

ChatRoom ChatClientGui
+add_message() +new_message()
+shutdown () +Create_widgets()

+update()

11. 00 Editthe file chat _gui _cli ent. py and perform the TODO steps.

12. 11  In the PyCharm Run menu, select Run chat_gui_client and click the Run
button.
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Hands-On Exercise 6.1:
Applying the Decorator, Observer, and Proxy Design Patterns
(continued)

13. 0 Click the text entry at the bottom of a client window. Enter some text, then press
<Enter>.

¢ Cent1 oo s |

Enter message

in text area

Here's a message from Client 1|

@ Verify that the message is broadcast to all client windows.

Because of the loose coupling between Subj ect and Cbser ver, the
Chat RoonSubj ect can support a completely different type of observer
with no changes.

Congratulations! You have demonstrated that the Observer design pattern
makes it easy to replace Observers with no effect on Subjects.

If you have more time, try configuring a decorator with a configuration file

D
2

In practice, you may need to toggle a decorator on and off based on the
environment. For example, you may want to enable the profile decorator for your
development environment but disable it for QA and production environments. In
this section, you'll configure the decorator using a configuration file.

14. 00  Switch to PyCharm and edit neasur e_conf i gur abl e. py. Complete the steps
marked BONUS TODO.

15. 00 Edit neasure. i ni and complete the steps marked BONUS TODO.
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Hands-On Exercise 6.1:
Applying the Decorator, Observer, and Proxy Design Patterns
(continued)

16. O

17. 0

18. O

19. 0O

By changing the configuration setting in measur e. i ni , you can enable or
disable the profiling decorator.

Entering the code on one line, edit sudoku. py and change the f r om neasur e
import statement at the top of the file to the following:

from measure configurable import measure, get function stats,
decorator enabled

Run sudoku. py with the profiling decorator enabled:
python sudoku.py sudoku input.txt

@ Verify that the decorator gathers statistics as before.

Now edit reasur e. i ni and change the value of enabled to Fal se

Run sudoku. py with the profiling decorator disabled:
python sudoku.py sudoku input.txt

@ Verify that the decorator didn't gather any statistics.

Congratulations! You have enabled and disabled a decorator using a
configuration file.
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Hands-On Exercise 6.1:
Applying the Decorator, Observer, and Proxy Design Patterns
(continued)

20. 0

21. 0

22. [

If you have more time, try implementing the Proxy design pattern

The simple chat room you implemented in the previous section only supports
bser ver s that exist in the same Python interpreter. In this section, you

will implement a chat server that supports clients running in remote Python
interpreters—or even running in completely different languages!

Although the chat room implementation is more complex because of the network
interaction, the Proxy design pattern allows the client code to work with no
changes. The client will interact with a remote proxy that hides the details of the
network interaction.

The following UML diagram shows the relationships between classes. Note that
the Chat C i ent interacts with the Chat RoonPr oxy rather than the remote
Chat Ser ver:

Subject Observer
+observer_notify() > 1 = [|tupdate(}

i |

ChatRoom ChatClient
+add_message() +NEew_message()
+zhutdown ()

[‘3 POy
ChatServer ChatRoomProxy

- - - —|manages communication
with Chat Server

Edit chat _ser ver. py and perform the TODO steps.
Edit chat _room pr oxy. py and perform the TODO steps.

Edit chat _r oom py and perform the BONUS TODO steps.
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Hands-On Exercise 6.1:
Applying the Decorator, Observer, and Proxy Design Patterns
(continued)

23. 0

24. [

25. [

26. 0

27. 01

28. 0

29. 0

Edit chat _cl i ent. py and perform the BONUS TODO steps.

Note that the only change required is to import the new proxy class. The
chat room proxy implements the same interface as the original chat room,
so the client code requires no changes at all.

In the PyCharm Run menu, select Run chat_server and click Run.

Open a command prompt and start an instance of the modified chat client (enter
your name when prompted):

cd \crsl906\exercises\ex06 design patterns
python chat client.py

Open a second command prompt and start another instance of the modified chat
client:

cd \crsl906\exercises\ex06 design patterns
python chat client.py

Enter some text in the first command prompt window and press <Ent er >.

Verify that the message is displayed in the second command prompt
window.

Enter several messages in both windows.

@ Verify that the chat interaction works correctly.

Press <Ct r | >Cin the chat client windows to shut down the clients.
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Hands-On Exercise 6.1:
Applying the Decorator, Observer, and Proxy Design Patterns
(continued)

30. O  Switch to PyCharm. In the Run window (bottom left-hand corner), click the red
square Stop button to shut down the chat server.

Run chat_server

4+ C:ihpythonhpython-3. 4\python.exe C:/crzlid6a/exercises,
Starting ChatSerwver at port 20000...

Stop Button

Congratulations! You have implemented a remote Proxy to hide the details
of network interaction from a client.

This is the end of the exercise.

\
) \

1906-MA-49 \\ |;

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.




N[
© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.
ﬂ (ﬁ 1906-MA-50 ¢ ¢ P P



Hands-On Exercise 7.1:
Installation and Distribution

Objectives

In this exercise, you will
« Establish isolated Python environments with venv
« Install modules from the PyPI repository using pi p
« Package Python modules for distribution

Overview

In this exercise, you will create virtual environments and install packages from PyPI. You
will also package a module as both a source distribution and a wheel distribution.

GWorking with virtual environments

For this exercise section, you will work with the original version of the sudoku
solver from Chapter 5.

1.0 In PyCharm, select File | Open and navigate to C. \ cr s1906\ exer ci ses
\ ex07_di stri buti ng, then click OK.

2.0 Open a command prompt and install the bui | d package:
pip install build

3.0 From the command prompt, execute the sudoku. py script:

cd \crsl906\exercises\ex07 distributing
python sudoku.py sudoku input.txt

@ Did the script complete successfully?

4. [ Switch to PyCharm and edit sudoku. py.

@ Notice all the syntax errors reported by PyCharm.

@ Which version of Python does the script need?
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Hands-On Exercise 7.1:
Installation and Distribution
(continued)

@ When you ran the script, which version of Python did you use?

LN

:‘Q’_ Execute this command: pyt hon -V
/

This script needs to run under Python 2.7, but your default environment
uses Python 3.11. You often need to support different versions of Python
to run different applications. The best way to handle this situation is to use
virtual environments.

& Creating a virtual environment

5. [0

6. 0

7.0

8. [

9.0

Switch to the command prompt.

Set a variable with the name of a new directory:

set VENV=\crsl906\exercises\ex07 distributing\py27venv

Create a new Python 2.7 virtual environment with venv:

\Python\Python2.7\python.exe -m venv $VENV%

N for the new virtual environment.

:‘@’_ Important: Run venv from the installation of the Python version you want
7/

Open a file explorer and view the contents of \ cr s1906\ exer ci ses
\ ex07_di stributing\py27venv\ Scri pts.

Note that venv copied the Python 2.7 interpreter and libraries to the new
directory.

View the contents of \ cr s1906\ exer ci ses\ ex07_di stri buting
\ py27venv\ Li b\ si t e- packages.

@ Note that the only modules installed in si t e- packages are pi p,
set upt ool s, wheel , and easy_i nst al | (the predecessor of pi p).

@ venv creates a minimal Python environment. You can install additional
modules in the virtual environment using pi p.
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Hands-On Exercise 7.1:
Installation and Distribution
(continued)

10. O  Activate the new virtual environment:
SVENV%\Scripts\activate

Note that the command prompt changes to the name of the virtual
environment.

11. 0  Verify that the pyt hon command will run a Python 2.7 interpreter:
python -V

12. 0 Execute the sudoku script again:
python sudoku.py sudoku input.txt

@ Did the script complete successfully this time?

Any modules you install in the virtual environment will not affect any other
Python installations. This makes virtual environments ideal for testing new
modules.

13. 0 Deactivate the virtual environment:

deactivate

@ Now which version of Python is run by the pyt hon command?

w Congratulations! You have created a virtual environment.
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Hands-On Exercise 7.1:
Installation and Distribution
(continued)

¢l°“°[;

14. [0

15. 0

16. O

17. 0

If you have time, try installing modules with pi p

You will now install a module from PyPI into a virtual environment.
Activate the Python 2.7 virtual environment that you created before:

$VENV%\Scripts\activate

Start a Python interpreter and try to import the r equest s module.

python
import requests

@ Does the import succeed?

@ You need to install the r equest s package.

Exit the interpreter and execute the following command to install the r equest s
module:

pip install requests

Note that pi p automatically installs packages that are required by the
request s package.

Start a Python interpreter and execute the following commands:

import requests

help (requests)

r = requests.get ('http://www.google.com')
r.text[:250]

quit ()
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Hands-On Exercise 7.1:
Installation and Distribution
(continued)

If the call to get . r equest s() fails with the message 'Max retries
exceeded', just try it again.

If your site uses an HTTP proxy, add the proxy configuration to
the request s. get () call. For example:

http_proxy "http://wwproxy. se.axi s.com 3128’
proxy dict = {"http': http_proxy}

r = requests.get('http://ww. googl e.coni,

pr oxi es=proxy_di ct)

@ Now the r equest s module is installed in the virtual environment.

18. 0 Execute the following command to uninstall the r equest s module (when pi p
prompts you with Proceed (y/ n) ?, entery):

pip uninstall requests

@ Can you import the r equest s module from a Python interpreter?

19. 0 Did you get a warning message when you ran pi p? (You are using pip
version ..., however version ... is available)

If so, upgrade to the newest version of pi p with the following command:
python -m pip install --upgrade pip

Note that you should notrun pi p i nstall --upgrade pip, because
the first thing pi p would do is uninstall itself!

20. 0 Deactivate the virtual environment:

deactivate

w Congratulations! You have installed and uninstalled a module using pi p.
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Installation and Distribution
(continued)

$; °“"9

I}

21. 0

22. [

23. 0

24. [

25. [

26. [

If you have more time, try building and installing a module

In this section, you will follow PyPA recommendations for best practices for
building and installing a new Python module. The module is named si npl e_t z,
and it provides a simple interface to the pyt z module. pyt z provides robust
time-zone support for the dat et i me module. However, pyt z's APl is a bit
verbose, so our si npl e_t z module will provide a simple function to convert a
time string from one time zone to another.

Switch to PyCharm and expand the di st ri buti ng_pr oj ect folder.

@ This is the top-level directory of the module you will build.

Expand the nested sr c/ si npl e_t z directory.

This directory defines the si npl e_t z package. Note that the project's
directory structure follows the PyPA recommendations.

Editt z. py and perform the TODO steps.

Edit pypr oj ect .t om inthe parentdi stri buti ng_proj ect folder and
perform the TODO steps.

Open a command prompt and execute the following command to build the
module's source and wheel distributions:

cd \crsl906\exercises\ex07 distributing\distributing project
python -m build

The bui | d module created a di st directory and wrote the distribution
files to that directory.

List the contents of the di st directory.

@ Which files did the build process create?
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Hands-On Exercise 7.1:
Installation and Distribution
(continued)

Now you'll test the wheel distribution by installing it in a new virtual
environment.

27. 0 Change directory to the di st directory, then create a new Python 3.11 virtual
environment.

28. 0  Activate the new environment.
29.0 Use pi p to install the wheel file into the virtual environment:
pip install simple tz-1.0.0-py3-none-any.whl

Note that pi p installed the pyt z module, which was listed as a
dependency in set up. py.

30. 0  Start a Python interpreter and test the module's installation by entering the
following commands:

from simple tz import tz
help(tz)
tz.convert ('2024-12-31 16:00:00', 'PST', 'CET')

If you make changes to files in the package, you must rebuild the distribution and
upgrade the installed package using the following command:

pip install -U sinple_tz-1.0.0-py3-none-any. whl

@ Were you able to import the new module and call its function?

After you install a module, you can use it exactly as you would a module
you installed from PyPI.

31. 0 Exit the Python interpreter and deactivate the virtual environment.

32. 0 Congratulations! You have built and installed a module.
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Installation and Distribution
(continued)
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33. 0

34. 0

35. 0
36. [

37. 0

38. U
39. 0

40. 0

If you have more time, try setting up a local repository

Creating a local repository of Python modules and packages allows your
organization to share modules among development teams using standard
distribution and installation techniques. Users of the modules can simply run pi p
to install modules from your local repository, exactly as they install modules from
PyPI.

Set up a local Python repository using the pypi ser ver package.

. If needed, refer to the course notes and review "Setting Up a Local
(N Repository" and "Installing Packages from Local Repositories".

Copy the wheel and source distributions that you created earlier to the
pypi server distribution directory.

f@’_ The distributions are in the directory si npl e_t z\ di st.
N

Start the pypi ser ver . If you get a popup from Windows Firewall, click Allow
Access.

Open a new command prompt and change the directory to
\ crs1906\ exer ci ses\ ex07_di stri buting.

Create a Python 3.11 virtual environment.

j/ -~

f@’_ Remember to activate the environment.
AN

Install your module from the local pypi server.
Start the Python interpreter from the virtual environment.

Import your module.
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Hands-On Exercise 7.1:
Installation and Distribution
(continued)

41. 0 Execute the imported function:

python
from simple tz import tz
tz.convert ('2023-12-31 16:00:00'", 'PST', 'CET'")

@ Verify that the function executes without errors.

42. 1 Close the new command prompt and shut down pypi ser ver in the original
command prompt with <Ct r | ><C>.

43. [0 Deactivate the virtual environment.

w Congratulations! You have set up a local Python module repository.

This is the end of the exercise.
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Hands-On Exercise 8.1:
Concurrency

Objectives

In this exercise, you will
« Create and manage multiple threads of control with the Thread class
« Launch and manage subprocesses using the subpr ocess module
« Synchronize threads with locks

Overview

In this exercise, you will write multithreaded code to speed up an 1/0O-bound application.
You will also guard against potential race conditions using locks.

G.Writing thread-safe code

Although multithreading can improve application performance dramatically, it can
also lead to bugs that are very difficult to reproduce and fix. So before adding
threads to your code, you need to analyze it carefully for thread safety.

1.0 In PyCharm, select File | Open and navigate to C: \ cr s1906\ exer ci ses
\ ex08_concurrency, then click OK.

2.0 Edit chat / chat _server. py.

@ This is the socket-based chat server from Exercise 6.1.

Review the code in chat _ser ver. py. Are the methods of the
Chat Ser ver class thread-safe?

R Answer:

No. The shared chat _socket s attribute is the source of the
thread-safety problems. Because it is defined as a class attribute, it
is shared by all instances of the Chat Ser ver class. If two request
threads access chat _socket s at the same time, the data structure
may become corrupted.
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Hands-On Exercise 8.1:
Concurrency
(continued)

@ Where in the code are the thread-safety problems?

/ Q\ Hint...
There are four.

—.7.# Answer:

1. Inthe handl e() method, the statement
Chat Ser ver. chat _sockets. add(sel f. request)
2. In the handl e() method, the statement f or socket in
Chat Ser ver. chat _sockets
3. In the handl e() method, the statement
Chat Server. chat _sockets. renove(sel f.request)
4. In the shut down() method, the statement f or socket
in cls.chat _sockets

How can you ensure that two threads can't access chat _socket s at the
same time?

‘5# Answer:

Add a lock and make sure each thread acquires the lock before
accessing chat _socket s.

3.0 In the ChatServer class in chat _ser ver. py, add a class attribute of type
Lock()

/@\ Hint...

Add a line of code immediately after the class definition:
chat _sockets | ock = Lock()
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Hands-On Exercise 8.1:
Concurrency
(continued)

4. For each of the four statements with thread-safety problems, add a statement to
ensure that threads acquire the lock before continuing.

/Q\ Hint...

RS

/

Review Python Idiom: Managing Locks in the course notes.
To indent a block of code, highlight the code and press <Tab>.
wi t h Chat Server. chat sockets_| ock:
# statenment that needs to be protected
5.0 In PyCharm's Run menu, select Run chat_server.py and click Run.

6. 0 In PyCharm's Run menu, select Pyt hon tests in test _chat _server. py
and click Run.

@ Verify that all unit tests pass.

7.0 Shut down the chat server:
« Click the Run chat_server.py tab at the bottom of the PyCharm window
« Click the red square Stop button

Run: e B Unittests in test_chat_server |

cr.- 1+ C:hwpython\python-3. 4\python.exe C:/cr3lf06/exercises/solution ex09 concul
|

Starting ChatServer at port 20000...

+ Got connection from ('127.0.0.1", 5059&)
I 5 Got connection from ('127.0.0.1", 50587)
x nnection from ('127.0.0.1", 50598)
= 5
=
X Stop Button
m
p 4
?
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Hands-On Exercise 8.1:
Concurrency
(continued)

9.0

N\’

Congratulations! You have written a multithreaded application. You have
also ensured thread safety using a lock.

If you have time, add threads to a news feed reader

Open Chrome. On the toolbar, click Exercise Links, then select Exercise 8.1
Web App.

At the upper right-hand corner of the TicketManor home page, click the News
link.

Legin Sign u>

@ The Ti cket Manor application downloads three RSS news feeds to
populate this page. Currently, the code downloads the feeds in a serial
manner: it doesn't start downloading the second feed until the first
download is complete.

@ Is this application CPU-bound or 1/0-bound?

This is an 1/0O-bound application.

@ Which is more likely to improve this application's performance,
concurrency with threads or parallelism with processes?
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Hands-On Exercise 8.1:
Concurrency
(continued)

R Answer:

Concurrency with threads usually helps 1/0-bound applications.

&Adding threads to the Ti cket Manager news feed reader

10. 0  Switch to PyCharm and openti cket manor/rest services/feed reader/
all _news_feed_reader. py.

11.0 Edital | _news_feed_reader. py and complete the TODO steps.

12. 0  Switch to the command prompt. If a server is running, press <Ct r | ><C> to stop
it, then execute the following commands to start the Ti cket Manor application:

cd C:\crsl906\exercises\ex08 concurrency
ticketmanor

13. 0 Switch to Chrome. In the toolbar, click the Ti cket Manor button. If Windows
Firewall pops up a Security Alert dialog, click Allow Access.

Verify that the title in the page's upper left-hand corner is Exercise 8.1. If
not, press <Ct r | ><Shi f t ><R> to reload the page.

14. 0 Click the News link in the upper right-hand corner.

Verify that all three news feeds are displayed. If the news is not displayed:
1. Check the command prompt window for error messages from the
server.
2. Check the network icon in the Windows system tray. If necessary,
right-click the icon and run the network troubleshooter.

Congratulations! You have improved an application's performance by
adding threads.

This is the end of the exercise.
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Hands-On Exercise 8.2:
Multiprocessing

Objectives

In this exercise, you will
« Parallelize application execution with process pools and Executor classes
« Simplify parallel algorithms by using Queue objects

Overview

In this exercise, you'll use multiprocessing to parallelize the execution of an application.

GWriting an application with multiprocessing

In the first section of this exercise, you'll compare the execution times of serial
and parallel implementations of an algorithm. You'll be working with a Monte
Carlo approximation of the value of pi. The Monte Carlo technique uses the
distribution of random values in its calculation.

First, you'll complete a multiprocessing version of the function. Then you'll
compare the execution times of your multiprocessing version with a serial
computation.

1.0 In PyCharm, select File | Open and navigate to C:. \ cr s1906\ exer ci ses
\ ex08 _nul ti processi ng, then click OK.

2.0 Edit pi _nont e_car| o/ pi . py and complete the TODO steps.

3.0 In PyCharm's Run menu, select Run pi.py and click Run.

Verify that pi . py ran successfully. With a relatively small number of
samples, the value of pi produced by the Monte Carlo strategy is not very
accurate. )

Congratulations! You have used multiprocessing to parallelize the
execution of an application.
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Hands-On Exercise 8.2:
Multiprocessing
(continued)
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4.0 Add the following statements to the end of the pi . py script to time the execution
of the pi _async() function:

If you have time, try comparing serial and parallel computations

Now you'll compare execution times of several versions of the calculation.

from timeit import timeit

time = timeit('pi async()',
setup="from main  import pi async',
number=1)

print ('pi async execution time:', time)

@ Note that __mai n__ has two leading and two trailing underscores.

5.0 Run pi . py again.

@ What was the execution time of the pi _async() function?

6. U Edit pi . py and examine the pi _seri al () function.

@ This is a serial version of the Monte Carlo strategy.

7.0 Copy and paste the ti nei t () call at the end of the script. Change all
occurrences of pi _async topi _seri al .

time = timeit('pi serial()',
setup='from main  import pi serial',
number=1)

print ('pi serial execution time:', time)
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Hands-On Exercise 8.2:
Multiprocessing
(continued)
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11. [0

Run pi . py again.

@ What were the execution times of the two functions?

The parallel processes improve the performance of this calculation.
Depending on the system load, the parallel version may be nearly twice as
fast.

Congratulations! You have compared the performance of serial and parallel
computations.

If you have more time, try comparing threads and processes

Now you'll compare the performance of the process-based application to a
thread-based version.

Hint...

Edit pi . py and scroll to the pi _async() function.

Replace the Pr ocessPool Execut or with a

Thr eadPool Execut or. The Thr eadPool Execut or constructor requires

a max_wor ker s argument. Give nax_wor ker s the value nt asks.
Review the course notes for Best Practices on Concurrency.

Run pi . py again.

@ What were the execution times?

@ The multithreaded version runs slower than the serial version.

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent. 1906 MA 69 \ '



Hands-On Exercise 8.2:
Multiprocessing
(continued)

Why did multiprocessing help the performance, and multithreading hurt the
performance?

R Answer:

12. 0

13. 0

14. 0

15. 0

This is a CPU-bound application. Processes can use multiple cores
simultaneously, but Python threads share one core.

In pi . py, replace the Thr eadPool Execut or with the original
Pr ocessPool Execut or, and then experiment with different values of the
nt asks variable. See if you can find the number that gives the best performance.

Congratulations! You have compared the performance of processes and
threads.

If you have more time, try using a Thr eadPool Execut or in a news feed
reader

In this section, you will modify the news feed reader from Exercise 8.1 to use a
Thr eadPool Execut or to manage the threads that read news feeds.

Edit the file t i cket manor/rest _servi ces/ feed_reader/
all _news_feed reader. py. Complete the TODO steps.

Switch to a command prompt. If a server is running in the command prompt,
press <Ct r | ><C> to terminate the server. Then execute the following
commands:

cd \crsl906\exercises\ex08 multiprocessing
ticketmanor

Switch to Chrome and click the TicketManor button on the toolbar.

Verify the page title is Exercise 8.2. If not, press <Ct r | ><Shi ft >Rto
reload the page.
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Hands-On Exercise 8.2:
Multiprocessing
(continued)

16. 0 Click the News link.

Verify that the News page still displays three types of news. If the news is
not displayed:
1. Check the command prompt window for error messages from the
server.
2. Check the network icon in the Windows system tray. If necessary,
right-click the icon and run the network troubleshooter.

Congratulations! You have used a Thr eadPool Execut or to manage
concurrent threads in a news feed reader.

=

This is the end of the exercise.
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Hands-On Exercise 9.1:
Interfacing With REST Web Services and Clients

Objectives

In this exercise, you will
« Send REST requests from a Python client
« Consume JSON response data
« Build a Python implementation of a REST web service

Overview

In this exercise, you will write code that sends HTTP requests to a REST service.

G.Writing a REST client

In the first exercise section, you will use the r equest s module to send requests
to a REST service provided by the Ti cket Manor web application. The
Ti cket Manor frontend, implemented with the AngularJS JavaScript framework,
uses REST requests to communicate with the backend Python services.

Your Python code will interact with the Ti cket Manor REST service that
manages users of the application. The data in body of the request and the
response will be JSON.

1.0 Open a command prompt and install the r equest s package:

pip install requests

2.0 From the command prompt, execute the following commands to start the
Ti cket Manor web app:

cd C:\crsl906\exercises\ticketmanor webapp
ticketmanor

3.0 Open Postman. Fetch the Ti cket Manor user, ned. f| anders@mai | . com
by sending a GET request to the following URL:

http://localhost:6543/rest/users/ned.flanders@gmail.com

@ What is the type of response?

© Learning Tree International, Inc. All rights reserved. Not to be reproduced without prior written consent.

1906-MA-73 \ '



Hands-On Exercise 9.1:
Interfacing With REST Web Services and Clients
(continued)

4. [

5.0

6. [

7.0

8. [

9.0

10. O

You sent a GET request to the Ti cket Manor REST service, which
queried its database and returned a JSON response. If the Ti cket Manor
service doesn't respond within a few seconds, switch to Chrome, click
the Ti cket Manor button in the toolbar, and press <Ct r | ><Shi ft >Rto
reload the web app.

Now you will write a Python client of the Ti cket Manor REST service. In

PyCharm, select File | Open and navigate to C. \ cr s1906\ exer ci ses
\ ex09 rest _services, then click OK.

You will implement the REST client calls in unit test cases in

test _user_rest_service_json. py. The test cases will send

requests to the REST service using different URIs and HTTP methods.
Editt est _user _rest _service_j son. py and complete the TODO steps.

In PyCharm's Run menu, select Pytest in test_user_rest_service_json and
click the Run button.

@ Verify that all unit tests pass.

Congratulations! You have written a Python client for a REST service.

If you have time, try implementing a REST service

In this section, you will implement a REST service using the Flask framework.

Switch to the command prompt. If a server is running, press <Ct r | ><C> to shut it
down.

In PyCharm's Project window, expand the user _ser vi ce folder.
Editrest _server. py and complete the TODO steps.

In PyCharm's Run menu, select Run rest_server and click the Run button.
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Hands-On Exercise 9.1:
Interfacing With REST Web Services and Clients

(continued)

Verify that PyCharm's Run output window displays a message that
includes Runni ng on http://127.0.0. 1: 5000

11. 0 In PyCharm's Run menu, select pytest in test_rest_server and click the Run
button.

@ Verify that all test cases pass.

O Iftest cases fail, check the logging output in the service's Run window
[\ console:

Rur: l",, Unittests in test_rest_server |
Creating user milesfjazz.com
G|t

N+ 127.0.0.1 - - [22/0ct/2016 16:27:01] "POST /rest/users HITE/1.1" 201 -
TR 127.0.0.1 - - [22/0ct/2016 16:27:02] "BUT /rest/users/milesz@jzzz.com HITE
=

Traceback {most recent call last):
- File "C:\pvthon\pvthon-3.4\lib\site-packages\flask\spp.pv", line 1834,
= return self.wsgi_app({environ, start response)

=0
=

12. 0  When you are finished testing, shut down the REST server:
« In the Run window, click the Run rest_server tab, then
e Click the Stop button

F": test_rest_server.py

return jsonify({'user': make_public_user(user)})
F": test_user_rest_service_jso
F": test_user_rest, %

Click
il External Libraries

Run rest_server

URI, methods=['POST'])

G frwareh\python-3.4\python.exe C:/crsl90g6/exercises/exl0_rest serv
9 {Press CIRL+C to quit)
|
1 "GET /rest/users/miles@jazz.com HITE/L.1" 4
i 127. 0 g,/ 2015 14:42:49] "GET /rest/users/nobody@nowhere.com HTTE/1.
% E 127.0.0.1 - - [07/Bug/2015 14:42:50] "POST /rest/fusers HITP/1.1™ 405 -

|E| 127.0.0.1 - - [07/Bug/2015 14:42:51] "DELETE /rest/users/miles@jazz.com HITE/1.1
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Hands-On Exercise 9.1:
Interfacing With REST Web Services and Clients
(continued)

w Congratulations! You have implemented a REST service in Python.

This is the end of the exercise.

N
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Hands-On Exercise A.1:
Extending Python

Objectives

In this exercise, you will

« Call Cfunctions from Python applications using the ct ypes module
« Extend Python's functionality with C extension modules
« Simplify the implementation of C extension modules using Cython

Overview

In this exercise, you will use several different techniques for calling C functions to boost
Python application performance.

GCalling C functions using ct ypes

1.0

2.0

3.0

4. [

5.0

For this exercise section, you will call C functions from the mandel br ot . py
script that you worked with in Chapter 5. You'll also run the script with and without
the C function calls to compare the performance of the application.

In PyCharm, select File | Open and navigate to C: \ cr s1906\ exer ci ses
\ appA_ext endi ng_pyt hon, then click OK.

Edit mandel br ot _ct ypes/ mandel br ot . py and complete the TODO steps.

This is a pure Python version of the script, which performs all calculations
in Python.

Edit mandel brot _ctypes/cal c_z_ser. h and complete the TODO steps.
Edit mandel br ot _ctypes/cal c_z_ser. c and complete the TODO steps.

Edit mandel br ot _ct ypes/ mandel br ot _ct ypes. py and complete the TODO
steps.

This is a version of the script that calls the C functionincal c_z_ser. c to
perform the main calculation.
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Hands-On Exercise A.1l:
Extending Python
(continued)

6. 0

7.0

8. [

9.0

10. O

Close the old command prompt and open a new command prompt. Execute the
following commands to create a DLL for the cal c_z_ser () function:

cd \crsl906\exercises\AppA extending python
activate

cd mandelbrot ctypes

make

Do a listing of the directory with di r orl s.
Verify that a DLL was created.
Execute the mandel br ot _ct ypes. py script, which now calls a C function:

python mandelbrot ctypes.py 600 500

@ Verify that the script runs successfully.

Compare the performance of the pure Python version and the version that calls
the C function:

python mandelbrot.py 600 500
python mandelbrot ctypes.py 600 500

What are the times of the cal cul ate_z_seri al () function calls for the
two different versions?

Although the translation to C makes the function harder to understand,
test, and maintain, it gives better performance compared to the pure
Python version.

Congratulations! You have called C code from a Python application and
analyzed the performance difference.
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Hands-On Exercise A.1l:
Extending Python
(continued)

11. O

12. 0

13. 0O

14. 0

15. [0

16. O

17. 0

If you have time, try writing a C extension module

Calling C functions directly from Python scripts, as we did in the first section of
this exercise, requires adding a lot of setup code in the calling Python script. If
your project has many calls to the same C functions, you can eliminate most of
the repetitive setup code by writing an extension module in C.

In this exercise, you'll create a C extension module for the cal c_z_ser ()
function from the previous exercise.

Edit mandel br ot _ext nodul e/ cal c_z_ser. h and complete the TODO
steps.

Edit mandel br ot _ext _nodul e/ cal c_z_ser. ¢ and complete the TODO
steps.

Edit mandel br ot _ext _nodul e/ cal c_z_ser _ext nod. ¢ and complete the
TODO steps.

Edit mandel br ot _ext _nodul e/ set up. py and complete the TODO steps.

Open a command prompt and execute the following commands to create an
extension module for the cal c_z_ser () function:

cd \crsl906\exercises\AppA extending python
\mandelbrot ext module

python setup.py_build_ext -—inplace

@ Make a listing of the directory and confirm that a DLL was created.
Edit mandel br ot _ext nodul e/ mandel br ot _ext nod. py and complete the
TODO steps.

Execute the mandel br ot _ext _nod. py script:

python mandelbrot ext mod.py 600 500

@ Verify that the script runs successfully.
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Hands-On Exercise A.1l:
Extending Python
(continued)

18. O

D
%

19. 0

20. O

21. [0

Compare the performance of the pure Python version and the version that calls
the C function:

python mandelbrot.py 600 500
python mandelbrot ext mod.py 600 500

@ What are the run times of the calculations for the two different versions?

Writing a C extension module requires more knowledge of C than simply
calling a C function. However, it can greatly simplify the calling Python
code, and may be worth the effort for C functions that your project uses
frequently.

Congratulations! You have written a C extension module for Python.

If you have more time, try creating an extension module with Cython

In this section, you will translate a Python module to Cython and analyze the
performance of a program that uses the new module.

Cython is a language that lets you write C extension modules with a Python-like
syntax. You can often get big performance gains with relatively minor changes.

Edit mandel br ot _cyt hon/ mandel br ot _cyt hon. py and complete the TODO
steps.

Edit mandel brot _cyt hon/ cal c_z_ser. pyx and complete the TODO steps.

@ Note that the Cython module uses a file extension of . pyx instead of . py.

Edit mandel br ot _cyt hon/ set up. py and complete the TODO steps.
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Hands-On Exercise A.1l:
Extending Python
(continued)

22. [

23. 0

24. [

Execute the following command to compile the Cython module:

cd \crsl906\exercises\AppA extending python\mandelbrot cython
python setup.py build ext --inplace

Do a listing of the directory and confirm that a C source file and a . pyd file
(Python dynamic link library) were created.

Execute the Python script that uses the Cython module:

python mandelbrot cython.py 600 500

@ Verify that the script runs successfully.

Compare the performance of the pure Python version and the version that uses
the Cython module:

python mandelbrot.py 600 500
python mandelbrot cython.py 600 500

What are the times of the cal cul ate_z_seri al () function calls for the
two different versions?

Writing extension modules in Cython is usually much simpler than writing
pure C extension modules, and Cython can often improve performance
considerably compared to a pure Python program.

Congratulations! You have implemented a C extension module using
Cython.

This is the end of the exercise.
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Hands-On Exercise B.1:
Debugging With pdb

Objectives

In this exercise, you will
« Trace program execution with the standard pdb debugger

Overview

Debugging with an IDE is generally easier than debugging with pdb. However, there are
times when pdb is useful; for example, for post-mortem debugging (that is, for debugging
program crashes).

The script ast er oi ds. py is a simple Python version of the classic Asteroids video
game. There's a bug in the code that causes the program to crash. You're going to
use pdb to diagnose and fix the problem.

G Debugging with pdb

1.0 Open a command prompt and execute the following commands:

cd \crsl906\exercises\appB advanced features
python asteroids.py

@ Note that the program crashes.

2.0 To start post-mortem debugging, run the program again from the command line
with Python's - i option to enter interactive mode when the program terminates:

python -i asteroids.py

@ Note the interpreter prompt ">>>" is displayed after the traceback.

3.0 Execute the following commands to start pdb's port-mortem debugging:

import pdb
pdb.pm ()
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Hands-On Exercise B.1:
Debugging With pdb
(continued)

4. [

5.0

6. [

7.0

8. [

Now the prompt is ( Pdb) , indicating that you are in the pdb debugging
environment. Execute the | i st command to get a listing of the code in the
current stack frame:

list

def intersectd{objectl, obhject2>:
dist = math.sgrti{f{objectl.xcorid — ohject2._xcor{l
Cobjectl.ycor<) — object2.uycor{l)

radiusl ohjectl.getRadius<>
radius2 object2 _ getRadius<)

Display the values of the obj ect 1 and obj ect 2 arguments to the
i ntersect () function:

objectl
object?2

@ What is the value of obj ect 2?

Where are you in the call stack? To find out, enter the wher e command:

where

Enter the up command to move up the call stack to the caller of the
i nt ersect () method:

up
Get a listing of the calling method:

list
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Hands-On Exercise B.1:
Debugging With pdb
(continued)

@ Can you spot the problem?

CPdh> list

218 ship_.move>

219

228 gameover = False

221 for asteroid in asteroids:

222 asteroid.moved}

223 if intersecti{zhip. gameoverr:
224 turtle.colord’ red’ >

turtle .write{"BOOMt**", font=C"Arial',. 38>,
gameover = True

Aha! On line 223, the call to i nt er sect () Is passing ganmeover
instead of ast er oi d.

9.0 Exit the debugger with the following commands:

d
exit ()

10. 0 Editast eroi ds. py and change line 223 to the following:
if intersect (ship, asteroid):

11. 0 Save the file.

python asteroids.py
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Hands-On Exercise B.1:
Debugging With pdb
(continued)

12. 00 Now play Asteroids!

« Fire engine: <up arrow>
e Turnship: <l eft arrow>, <ri ght arrow>
« Shoot photon torpedo: x

e Quit: g

Y Congratulations! You have debugged a program with pdb.

This is the end of the exercise.
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