
Python Security Challenge: Learn AppSec by Doing 
​
A Python security challenge is a handson exercise where you find, exploit, or explain a 
vulnerability in real Python code or a running Python application, instead of just reading about it. 
Challenges range from spotting an injection flaw in a Flask route to chaining an IDOR across a 
Django API and they build the exact pattern recognition that security reviews and bug bounty 
work reward. 

Reading a vulnerability description teaches vocabulary. Finding the same vulnerability buried 
inside two hundred lines of working Flask or Django code teaches judgment and judgment is the 
skill that actually gets rewarded in code review, penetration testing and bug bounty work. That's 
the entire premise behind a Python security challenge: instead of memorizing that SQL injection 
exists, you sit down with a real (if intentionally flawed) Python application and go find it yourself. 

 

This guide walks through what a Python security challenge actually looks like, the different 
challenge formats you will run into, the vulnerability classes that show up most often in Python 
code and a practical approach for tackling challenges whether you're brand new to AppSec or 
already comfortable exploiting web applications. 

https://www.appsecmaster.net/en/challenges


What Is a Python Security Challenge? 

A Python security challenge is a structured exercise, usually delivered as a deliberately 
vulnerable Flask, Django, or FastAPI application, or as an isolated code snippet, that asks you 
to identify, explain, or exploit a specific security flaw. Some challenges hand you full source 
code and ask you to trace the vulnerability by reading; others give you only a running 
application and expect you to find the flaw through testing, the way an external attacker would. 

The format matters because it trains a different muscle. A sourceavailable Python vulnerability 
practice lab builds the reading skill that a professional code reviewer needs  recognizing an 
unsafe eval() call or an unparameterized query at a glance. A blackboxstyle Python hacking 
challenge builds the probing, requestcrafting skill that penetration testers and bug bounty 
hunters rely on when they don't have the source in front of them. Most learners need both, 
which is why the strongest challenge platforms rotate between the two rather than committing to 
one format exclusively. 

Python is a particularly good language to practice on because it's approachable to read even for 
people who aren't fulltime Python developers and because its most common frameworks  Flask, 
Django and increasingly FastAPI  each introduce their own security quirks worth understanding 
on their own terms. 

Why Practice Security on Python Code Specifically 

Python sits behind an enormous share of production web applications, internal tools and API 
backends, which means the vulnerability patterns you learn to spot in a Python security 
challenge transfer directly to real engineering work. A few things make Python worth deliberate 
practice time rather than assuming general web security knowledge is enough: 

●​ Dynamic typing removes a safety net. Nothing stops a function expecting a string from 
silently accepting something else, so validation has to be explicit  and missing validation 
is exactly what most challenges are built around. 

●​ Convenience functions cut both ways. Constructs like eval(), pickle.loads() 
and subprocess with shell=True make Python fast to write and dangerous to leave 
unreviewed and they show up constantly in Python vulnerability challenge sets because 
they're realistic, not contrived. 

●​ Framework defaults vary widely. Django ships with more security guardrails out of the 
box than Flask, which means the same class of bug has a broken authorization check, a 
weak session cookie  often has a different root cause depending on which framework the 
challenge uses. 

●​ The ecosystem is enormous. With hundreds of thousands of packages on PyPI, 
dependency related risk is now a routine part of Python AppSec training, not a niche 
topic. 



None of this requires you to be a professional Python developer. A working knowledge of the 
syntax and a willingness to trace how data moves through a function is enough to start. 

Types of Python Security Challenges 

Python security challenges generally fall into a handful of recognizable formats and knowing 
which one you're facing changes how you approach it. 

Code Review and VulnerabilitySpotting Challenges 

These hand you a self contained snippet or a small module and ask you to identify the flaw  
often with guided questions pointing you toward the vulnerable line, the input source and the 
eventual sink. This format is the fastest way to build close reading skill and it pairs naturally with 
a deeper dive into methodology; the App Security Master Python security code review guide 
covers the full review process if you want the structured checklist behind the pattern recognition 
these challenges build. 

Exploitation and CTFStyle Challenges 

Here you're given a running Python application  sometimes with source, sometimes without  and 
the goal is to actually exploit the flaw and retrieve a flag or piece of proof. This format sits closer 
to realworld penetration testing and is where a Python hacking challenge earns its name: you're 
not just describing the bug, you're proving it works. 

FrameworkSpecific Challenges 

Python Flask Security Challenges 

Flask's minimalism means almost nothing is secure by default  session handling, CSRF 
protection and cookie flags all depend on explicit developer configuration. Flask security 
challenges tend to focus on missing SESSION_COOKIE_SECURE flags, server side template 
injection through render_template_string() and path traversal in fileserving routes. 

Django Security Challenges 

Django ships with more builtin protection, so Django security challenges more often revolve 
around what happens when a developer disables a guardrail: a view decorated with 
@csrf_exempt, DEBUG = True left on, or a queryset missing a 
.filter(user=request.user) clause that turns into an IDOR affecting every record in the 
table. 

https://www.appsecmaster.net/blog/python-security-code-review/


Python API Security Challenges 

API focused challenges  often built on Flask, Django REST Framework, or FastAPI  center on 
broken objectlevel authorization, missing rate limiting and overpermissive JSON responses that 
leak more fields than the client should see. These challenges are especially relevant right now 
because so much new Python code ships as an API backend rather than a server rendered 
page. 

Python Authentication and Authorization Challenges 

A large share of Python security challenges for beginners and advanced learners alike focus on 
authentication and authorization because these bugs are common, highimpact and don't require 
exotic techniques to find. A Python authentication security challenge might center on predictable 
session tokens generated with random instead of secrets, weak password hashing, or 
missing rate limiting on a login endpoint. A Python authorization challenge, by contrast, usually 
revolves around IDORstyle flaws  the authentication check passes, but nothing confirms the 
authenticated user actually owns the resource they're requesting. 

Python Session Management Challenges 

Session handling is a favorite target for challenge designers because the bugs are subtle and 
the impact is severe. A typical Python session management challenge might involve a Flask 
application storing sensitive values directly in a clientside session cookie, a Django app with a 
session cookie missing the Secure or HttpOnly flag, or a token generator using 
random.randint() instead of secrets.token_hex() for something that needs to be 
unpredictable. These challenges reward the habit of asking not just does this session work" but 
"could an attacker predict, steal, or forge this session. 

Common Vulnerability Classes You will Encounter 

Most Python security challenges are built around a recurring set of vulnerability classes, 
because these are also the flaws that show up most often in production Python code. Knowing 
the pattern before you start looking dramatically speeds up the hunt. 

Vulnerability Class Typical Python Pattern Where Challenges Place It 

SQL / command 
injection 

Stringformatted queries, 
os.system(), subprocess with 
shell=True 

Login forms, search endpoints, 
admin utilities 

Insecure 
deserialization 

pickle.loads() on external data, 
unsafe yaml.load() 

Caching layers, session 
storage, file uploads 



Broken access 
control (IDOR) 

Missing ownership check on a 
clientsupplied ID 

REST API endpoints, 
Django/Flask detail views 

Hardcoded secrets Secret keys, API tokens, or 
passwords as string literals 

Configuration files, 
settings.py, connection 
strings 

SSRF Unvalidated URLs passed to 
requests.get() 

Webhook handlers, 
imagefetching or preview 
features 

Weak authentication random instead of secrets, 
MD5/SHA1 password hashing 

Registration and login flows 

Path traversal Unsanitized filenames concatenated 
into file paths 

Upload handlers, fileserving 
routes 

For a broader look at how these classes get discovered in production code  as opposed to a 
challenging environment, the web application security testing guide covers the testing 
methodology that professional assessments follow. 

Beginner vs. Advanced Python Security Challenges 

Not every Python security challenge sits at the same difficulty level and jumping straight into an 
advanced multistep exploit chain before yo have built the fundamentals usually leads to 
frustration rather than learning. The table below outlines how difficulty tends to progress. 

Aspect Beginner Python Security 
Challenges 

Advanced Python Security Challenges 

Code structure Single function or short 
snippet 

Multifile application, several interacting 
modules 

Vulnerability 
visibility 

Often one clear injection 
point 

Buried behind abstraction layers, helper 
functions, or middleware 

Guidance Guided questions pointing to 
the vulnerable line 

Minimal or no hints; you define the attack 
path yourself 

Skill focus Recognizing a single 
vulnerability pattern 

Chaining multiple flaws (e.g., auth bypass 
into IDOR into data exfiltration) 

Typical topics Hardcoded secrets, basic 
SQLi, weak hashing 

SSRF via cloud metadata, deserialization 
RCE, business logic bypass 

https://www.appsecmaster.net/blog/web-application-security-testing/


Best for Developers new to AppSec, 
students starting out 

Practitioners preparing for bug bounty or 
pentest work 

Progressing through both tiers matters. Beginner challenges build the vocabulary; advanced 
challenges build the endurance and lateral thinking that real assessments actually require. 

How to Approach a Python Security Challenge Step by Step 

1.​ Read before you run. If source code is available, skim the whole file or module first to 
understand what the application is supposed to do before hunting for what it does wrong. 

2.​ Map the entry points. Identify every place user controlled data enters  route 
parameters, form fields, JSON bodies, uploaded files, headers. 

3.​ Trace data flow, not just syntax. Follow a suspicious input from where it enters the 
function all the way to where it s used: a database call, a file path, a shell command, a 
template render. 

4.​ Ask what an attacker would send. For each sink, ask what happens if the input is 
unexpected: too long, malformed, containing SQL metacharacters, or referencing a 
resource the current user shouldn't own. 

5.​ Confirm, don't assume. In exploitation format challenges, actually trigger the flaw. A 
theory about a vulnerability is not the same as a working proof. 

6.​ Write down the pattern, not just the answer. After solving a challenge, note the 
general pattern (e.g., "unsanitized filename reaches open()") so you recognize it faster 
next time, in a different framework or a different challenge entirely. 

Common Mistakes When Solving Python Security Challenges 

A few habits separate learners who plateau from learners who keep improving. 



 

Jumping straight to tools. Firing up an automated scanner before you've read the code 
teaches you to trust the tool's output instead of building your own judgment. Every Python 
vulnerability challenge is more valuable if you form a hypothesis by reading first, then use 
tooling to confirm it, not the other way around. 

Stopping at the first vulnerability found. Realistic Python applications and realistic challenge 
code, often contain more than one flaw. Treating the first bug you spot as the finish line means 
missing the secondary issues that a thorough review would catch  and that's exactly the habit a 
professional code review can't afford. 

Ignoring the why. It's tempting to patternmatch a vulnerable line without understanding why it's 
dangerous, why pickle.loads() on untrusted data is categorically unsafe, or why 
shell=True changes the risk profile of a subprocess call. Challenges solved by 
patternmatching alone don't transfer well to code that looks slightly different next time. 

Skipping the beginner tier. It's tempting to jump straight to advanced, multifile challenges to 
feel like progress is faster. In practice, skipping foundational Python security challenges for 
beginners just means relearning the same fundamentals later, under more pressure and with 
less context. 

Not writing anything down. The learners who improve fastest keep a running note of every 
vulnerability pattern, payload and bypass technique they encounter  turning each solved 
challenge into a reusable reference rather than a onetime win. 



Python Security Challenges vs. Manual Review vs. Automated 
Tools 

It's worth being clear about where challenge based practice fits relative to the tools 
professionals actually use day to day. Automated scanners like Bandit or Semgrep catch 
patternbased issues at speed across huge codebases, but they consistently miss business logic 
flaws, authorization gaps and anything that requires understanding what the application is 
supposed to do. Manual review  the skill Python security challenges are built to train  is what 
catches those. For a closer look at how automated scanning and manual review complement 
each other in a real workflow, the automated code review guide breaks down where each 
approach pulls its weight and where it falls short. 

Challenge based practice sits in the middle: it's more realistic than a static checklist, but it's 
structured enough to give you feedback on whether you actually found the right thing, 
something a live production audit rarely offers a learner. 

Framed a different way, a Python penetration testing challenge and a Python cybersecurity 
challenge aren't really different categories, they are the same practice with different framing. 
Penetration testing language emphasizes the exploitation goal (get the flag, prove impact), while 
cybersecurity challenge framing tends to emphasize the broader skill set: reading code, 
reasoning about trust boundaries and understanding how a single flaw fits into an attacker's 
larger objective. Both descriptions point at the same underlying exercise and treating them as 
separate tracks usually just means doing the same work twice under different labels. 

Building a Learning Path: From Challenges to Structured Training 

Solving challenges in isolation builds pattern recognition, but pairing that practice with structured 
learning accelerates progress considerably, especially for developers who are picking up 
AppSec skills alongside an existing engineering role. If you're building a learning plan rather 
than solving challenges ad hoc, the application security training for developers guide lays out a 
practical path from fundamentals through advanced practice, including how to sequence 
challenge work against reading and reference material. 

A reasonable progression looks like this: start with beginner codereview challenges to build 
vocabulary, move into frame work specific Flask and Django challenges once you're comfortable 
with the common vulnerability classes, then add exploitation CTF challenges to build the 
provingitworks muscle and finally rotate in advanced multifile challenges that chain several flaws 
together. 

Where to Practice Python Security Challenges 

App Security Master's web security CTF offers exploitation format challenges across realistic 
Python and other webframework applications, with flags that confirm you've actually proven the 

https://www.appsecmaster.net/blog/automated-code-review/
https://www.appsecmaster.net/blog/application-security-training-for-developers-a-guide/


vulnerability rather than just described it. If you rather start from the exploitation side and work 
toward sourcelevel understanding, the web application hacking labs put you in front of live 
vulnerable applications built on the same frameworks covered above. 

For a full view of what's available across languages, formats and difficulty levels, the App 
Security Master challenges page is the best starting point; it lets you filter by vulnerability class 
and framework so you can target Python specifically or branch out once you've built confidence. 

Whether you call it a Python secure coding challenge, a Python code security challenge, a 
Python application security challenge, or simply a Python AppSec challenge, the underlying 
exercise is the same: read or probe real code until the flaw stops being theoretical. Handson 
Python security challenges that span web security, API design and authentication logic  rather 
than isolating one narrow vulnerability class  tend to produce the broadest skill transfer and 
pairing them with Python secure coding exercises on the fix side (not just the find side) rounds 
out the practice. Together with structured Python application security training, this is how 
developers who learn Python security through challenges end up reading code differently than 
they did before they started. 

Python vs. Other Languages for Security Practice 

Python is a strong starting language for AppSec practice because it is readable, but the 
underlying vulnerability classes  injection, broken access control, insecure deserialization  aren't 
unique to it. Practicing across languages sharpens the ability to recognize a vulnerability class 
regardless of syntax. Developers working in mixedstack environments often pair Python practice 
with the Java security code review guide, since Java applications exhibit the same categories of 
flaw through a different set of APIs and framework conventions  comparing the two makes the 
underlying pattern, rather than the languagespecific syntax, easier to internalize. 

Frequently Asked Questions 

What is a Python security challenge? 

A Python security challenge is a handson exercise, usually built on a deliberately vulnerable 
Flask, Django, or FastAPI application, that asks you to find, explain, or exploit a real security 
flaw. It is a practice based alternative to reading vulnerability documentation. 

Do I need to be an expert Python developer to try Python security 
challenges? 

No. A working understanding of Python syntax and basic web application concepts is enough to 
start with beginner challenges. Comfort with functions like eval(), subprocess and common 
ORM patterns helps as challenges get harder. 

https://www.appsecmaster.net/en/labs/web-application-hacking
https://www.appsecmaster.net/blog/java-security-code-review/


What is the difference between a Python code review challenge and a 
Python hacking challenge? 

A code review challenge gives you source access and asks you to identify the flaw by reading; a 
hacking challenge gives you a running application and asks you to actually exploit it. Strong 
practice routines rotate between both formats. 

Which Python frameworks show up most in security challenges? 

Flask and Django are the most common, with FastAPI increasingly represented in APIfocused 
challenges. Each framework produces a slightly different flavor of the same underlying 
vulnerability classes. 

How do Python security challenges help with bug bounty or penetration 
testing? 

They build the same pattern recognition and dataflow tracing skills that professional 
assessments rely on, in a lowerstakes environment with confirmed answers. Exploitationformat 
challenges specifically mirror the provingitworks step that bug bounty and pentest work both 
require. 
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