Debugging

Fix problems

Lisa Schwetlick and Pamela Hathway



The agile development cycle

f_f_> Pick your next feature

>

Write tests
to check that feature works

z

Write simplest code
that makes tests pass

>

Run tests and debug
until all tests pass

>

\— Refactor and optimize
only if necessary

pdb
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What is Debugging?

* The best way to debug is to avoid bugs
* By writing tests, you anticipate the bugs

* Your test cases should already exclude a big portion of
the possible causes

* Core idea in debugging: you can stop the execution of
your application at any point, look at the state of the
variables, and execute the code step by step
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pdb, the Python debugger

* Command-line based debugger

* pdb opens an interactive shell, in which one can interact with
the code
e examine and change value of variables
e execute code line by line
e set up breakpoints
* examine calls stack
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Entering the debugger

* Enter debugger at the start of a file:
python -m pdb myscript.py

* Enter at a specific point in the code (easy alternative to print):

# some code here

# the debugger starts here
breakpoint()

# rest of the code
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Demonstration!

* Debugging with pdb
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Hands-on! — Issue #2

1) Go to local maxima_part3_debug/local maxima.py and execute it

2) Goto local maxima_part3 debug/test local maxima.py and
execute all the tests there using pytest

3) Fix the tests one by one and create a PR for each one you fix

pd b cheatsheet: h (help) [command] print help about command

n (next) execute current line of code, go to next line

¢ (continue) continue executing the program until next
breakpoint, exception, or end of the program

s (step into) execute current line of code; if a function is
called, follow execution inside the function

I (list) print code around the current line

w (where) show a trace of the function call that led to the
current line

p (print) print the value of a variable

g (quit) leave the debugger

b (break) [lineno | function|, condition]] set a breakpoint at a given line number or
function, stop execution there if condition is
fulfilled

cl (clear) clear a breakpoint

| (execute) execute a python command

<enter> repeat last command
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Demonstration!

* Debugging from an IDE
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Entering the debugger from VSCode

Start debugging Pause, step over, step in/out, restart, stop
File Edit Selection View Go Run Terminal Help app.js - myExpressApp - Visual Studio Code

RUN > Launch Program & e JS app.js X I 9 E

v VARIABLES createkError = require('http-error

express = require(’
path = require('path');
cookieParser = require(
logger = require('nm

indexRouter = require("’

usersRouter = require(’.
&0 > waren

\ CALL STACK app = express();
I Launch Program: www [10868] RUNNING

app.set('vi ', path.join(__dirname,

ann_<set/( 'y ncine' 'nuc ')
DEBUG CONSOLE Filter (e

C:\I

> LOADED SCRIPTS
v BREAKPOINTS
B Caught Exceptions
B Uncaught Exceptions
¥ app.js
¥ master & ®O0A0 & Launch Program (myExpressApp) Ln10,Col 11 Spaces:2 UTF-8 LF JavaScript & [

Debug side bar
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How to react to a bug

1. Add a test that matches the behavior you expect. It will fail and
reproduce the bug

Debug and fix the the bug
Run the tests until they all pass (go back to 2 if necessary)

* Now your bug is fixed *and* it will never occur again!

August 2023, CCBY-SA 4.0 Debugging, v2.0



Where does “debug” come from

Team around Grace Hopper at Harvard found a moth in their computer
in 1947 in maybe the first description of a computer bug.

Photo # NH 96566-KN (Color) First Computer “Bug”, 1947
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Set up debugging in IDEs

* Generally IDEs can do very similar things.

* But...
* VSCode/VSCodium is really cumbersome to set up (my opinion).

* Pycharm is a lot less hassle to set up (no setup needed) and better to
use and with better functionality (my opinion). caveat: | use the paid
version, so | am only 95% confident all features are available in free
version

* ... However at this school we only have access to VSCodium -.-



Set up debugging in VSCode

* Debugging configurations for Python apps in Visual Studio Code
(links to code.visualstudio.com/docs/python/debugging)

You need to do these steps
1. install Python Extc.ensmn (automatically installs Python Python Debugger Extension
Debugging extension

The Python Debugger extension is automatically installed along with the Python extension for VS Code. It
offers debugging features with debugpy for several types of Python applications, including scripts, web

apps, remote processes and more.

To verify it's installed, open the Extensions view ( <+$X ) and search for @installed python debugger .
You should see the Python Debugger extension listed in the results.

) File Edit Selection - 9 python-samg scode-fastapi-tutorial
EXTENSIONS: INSTALLED = Extension: Python Debugger X

@installed python debugger

Python Debugger v2023.3.13341

n D 479ms
tellise i i ) Microsoft & ft.com < 380,157 ®*
phogscit ! Python Debugger extension using ‘debugpy
Python Debugger Installed  Disable |V Uninstall v  Switch to Releas

Python L tensio S
€ Microsoft " Vinstalled Q) & iis extension is enabled globally.

DETAILS



https://code.visualstudio.com/docs/python/debugging

Set up debugging in VSCode

* Debugging configurations for Python apps in Visual Studio Code
(links to code.visualstudio.com/docs/python/debugging)

You need to do these steps
1. install Python Extension (automatically installs Python

Debugging extension
2. In order to call the debugger on the current file, you need
to create a launch.json file

If you don't yet have any configurations defined, you'll see a button to Run and Debug and a link to create

a configuration (launch.json) file:

RUN AND DEBUG: RUN ore 8 = Initialize configurations
pAl =2 Python Debugger 4 9
A configuration drives VS Code's behavior during a debugging session. Configurations are defined in a

which can be debugged Qlr lndlnk launch. json file that's stored ina .vscode folder in your workspace.

Note: To change debugging configuration, your code must be stored in a folder.

Run and Debug

To initialize debug configurations, first select the Run view in the sidebar:

To customize Run and Debu
9 Select a debug configuration

ﬂl> | 3 Python File Debug the currently active Python file ﬁl> RU na nd Debug (Ctrl + S h Ift + D)
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Set up debugging in VSCode

* Debugging configurations for Python apps in Visual Studio Code
(links to code.visualstudio.com/docs/python/debugging)

To generate a launch.json file with Python configurations, do the following steps:

You need to do these steps
1. install Python Extension (automatically installs Python configurations menu command.
Debugg| ng eXte nSion 2. Select Python Debugger from the debugger options list.

2_ In order to ca" the debugger on the current ﬁle’ you need 3. A configuration menu will open from the Command Palette allowing you to choose the type of debug
tO create a IaunCh json file configuration you want to use for our Python project file. If you want to debug a single Python script,

1. Select the create a launch.json file link (outlined in the image above) or use the Run > Open

select Python File in the Select a debug configuration menu that appears.

) File Edit Selection View Go Select a debug configuration

RUN AND DEBUG: RUN I
1. The Python Debugger extension then creates and opens a launch.json file that contains a pre-

s . . g 5 . . \ a thon File Debug the currently active Python file
defined configuration based on what you previously selected, in this case, Python File. You can Open a file which can be debug B d / Y
run Python File with Arguments Debug the current
Module Del a Pythor

Remote Attach ) ) rem jebug s

modify configurations (to add arguments, for example), and also add custom configurations.
Run and Debug
{41 hjson X

Attach using Pi ss ID Attach t
To customize Run and Debug ach using Frocess ! !

ﬁ'> launch.json file Django nd debt
~ FastAPI r nd debui

Flask | h ar

vscode > {} launch,json >

i

Pyramid

"version": "0.2.0
"configurations"

"name" : ) Current File",

“program":
“console": "i erminal”
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Set up debugging in VSCode

 Debugging configurations for Python apps in Visual Studio Code

(links to code.visualstudio.com/docs/python/debugging)

You need to do these steps

1. install Python Extension (automatically installs Python
Debugging extension

2. In order to call the debugger on the current file, you need
to create a launch.json file

3. Make sure that the main system Python is selected as the
Python Interpreter

Click on displayed Python version in ,

which will bring up the menu seen here on the right. The paths

will be different, make sure you select the Python in

usr/bin/python3

- generally, you can specify / create virtual environme
here

> () Test run at 8/28/2024, 11:00:14 AM
> © Test run at 8/28/2024, 10:58:03 AM
> © Test run at 8/28/2024, 10:58:02 AM

> (%) Test run at 8/28/2024, 10:57:23 AM
> (%) Test run at 8/28/2024, 10:57:09 AM

> Tect ruin at R/12R/2024 10:5A:21 AM
Ln18,Col1 Spaces:4 UTF-8 LF {§ Python _3.9.6 ('venv':venv) & [*

Select Interpreter

~+ Create Virtual Environment...

B3 Enter interpreter path...

Python 3.12.am -
e Python 3.9.6 64-bit /usr/bin/python3
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Set up debugging in VSCode

* accessing EVERYTHING in VSCode
* Mac: Command + Shift + p
 Linux: Control + Shift + p (?)

* then type what you want to do / access e.g.
* open preferences (type “preferences”)
e setting interpreter (type ,Interpreter®)

e open Keyboard shortcuts settings (type , Keyboard®)



Set up debugging in VSCode

* you are done with setting up!

* next are optional keyboard shortcuts



Set up debugging in VSCode Il|

e other settings — controlling debugger with keyboard shortcuts

* you can bind debugging actions to the keyboard shortcuts you want
(continue, step/next, step into, restart ...)

Keyboard Shortcuts X

‘ Debug: Continugl

Command Keybinding

Debug: Continue
/ g

: . X A
workbench.action.debug.contin..



Set up debugging in VSCode |V

e other settings — executing highlighted code in debug console

E |

Preferences: Open Keyboard Shortcuts $£ S recently used §s

Keyboard Shortcuts X

"cmd+e"

Command Keybinding

¢ Debug: Evaluate in Debug Console ¥ E




Debugging example

* inspecting state of code
e variables
e call stack incl. variables



Other useful IDE things

* go to function definitions / usages by clicking
* hover over functions to see docstrings
 go to last place you were before

Command Keybinding When

Go Back X ¥ € canNavigateBack

* Run all tests, debug tests
e Search across all code

* adding import statements support



Set up debugging in VSCode +

e another example launch configuration — with command line
arguments (not needed in this school | think)

e add this into configurations list in launch.json



Set up debugging in VSCode +

e another example launch configuration — you can also debug streamlit
applications

e add this into configurations list in launch.json



Debug Pelita in VSCode

. set up VSCode as described in slides 14 — 19, especially launch
configuration

. add this into configurations list into .vscode/launch.json (which was
created during setup)

. change the ,name” and the paths / seed in the “args” part
accordingly



