The Defender's Playbook ...
(o for Web Cache Deception

A Blue Team Guide to Understanding and
Preventing Modern Caching Threats
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To Defend the Cache, You Must
Think Like the Cache

Web caches are the silent partners in web
performance. They make the user
experience fast and efficient. But this
same power, when misconfigured or
misconfigured or misunderstood,
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This guide is about understanding the

logic* of caching. Because the best Usel [ =5 ooc 4 () {03 [P ResPehee T Satver
defenders don't just use tools; they ‘
understand the system.

CDN / Cache

“Tools can show cache headers, but understanding caching logic prevents deception.”
— The Bugitrix Philosophy



The Anatomy of a Web Cache Deception Attack

Attackers trick a web cache into storing a sensitive, user-specific page (like a profile) and then
serving it to others. The system is deceived into treating private content as public, cacheable data.
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1. Attacker crafts a malicious 2. Victim clicks the link. 3. The cache is deceived. 4. Attacker accesses the
URL (e.g., Their browser requests the Because the URL ends with ‘jpg’, cached page by visiting
‘victim.com/account/profile.jpg’) page, and their private the cache mistakenly stores the the same malicious URL,
and sends it to the victim. account data is returned. victim's private HTML page as if  retrieving the victim's
if it were a public image. sensitive information.



The 10 Core Plays for a Winning Defense

Mastering web cache security requires a deep understanding of its components. We've
organized this playbook into three strategic areas to build your expertise from the ground up.

Foundational Concepts System Components

The fundamental rules of the game. Understanding the field of play.
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Active Measures

Your defensive strategy in action.
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Monitoring

Testing

Layered
Defense



Play #1 & #2: Balancing Performance with Privacy

Web Caching Basics
The Concept
_:F} Caches store copies of responses to

speed up future requests.

ﬁ The Defensive Edge

When configured correctly, caching
@ dramatically improves performance
and user experience without

compromising security.

The Attacker’s Opening

@ ) A page is cached when it was never
s~ intended to be, making private data
{— public.

Identifying Sensitive Content
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The Concept

Any page containing private, user-
specific data (e.g., account details,
personal messages).

The Defensive Edge

Properly identifying and labeling
sensitive content is the first step to
protecting it.

The Attacker’s Opening

The system fails to distinguish
between public and private content,

leading to exposure.



Play #3: Cache-Control Headers Are Your
Rules Rules of Engagement

The Concept *‘% The Attacker’s Opening
[~ Cache-Control headers are directives in an & . Misconfigured, weak, or entirely missing
— 5 HTTP response that tell browsers and caches p /O Cache-Control headers on a sensitive

—— "9~ how to handle the content. They are the primary ,~ page. The cache is left to guess, and it
tool for preventing unwanted caching. often guesses wrong, defaulting to a

heabl .
ﬁ The Defensive Edge CaC I ac

Using headers like Cache-Control: private,

@j@ no-store, no-cache gives developers explicit,

fine-grained control to prevent sensitive data
from ever being stored in a shared cache.

GOOD (V) BAD (X)

HTTP/2 200 OK HTTP/2 200 OK

Content-Type: text/html Content-Type: text/html
Cache-Control: no-store, private (Cache-Control header is missing)



Play #4: The URL is the Key to the Cache

The Concept
Caching systems use a “cache key" to store and retrieve content. By default, this key is often derived directly
@ from the request URL, ignoring other context like headers.

The Defensive Edge
ﬁ @ A well-designed application has a strict and predictable URL structure that prevents ambiguity between
resource types. Public assets and private data live at distinct, non-overlapping paths.

. 2 The Attacker’s Opening & Visual Diagram

@m ?  An attacker exploits a flexible web framework by appending a fake static file path (e.g., */style.css’)toa
>& sensitive URL (e.g., " /my-account ). The cache's logic is fooled by the file extension, generating a cache key for
a “static asset™ while the server returns the user's private account page.
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Plays #5, #6, & #7: Securing the Entire Caching

Ecosystem

Authentication Context[%

What it is

The system’s awareness of
whether a user is logged-in or
anonymous.

The Risk

Caching a response that was
generated for an authenticated
authenticated session and
session and serving it to an
unauthenticated user.

CDN Behavior Nae

Whatitis

The specific caching logic and
rules configured at the Content
Delivery Network (Edge) level.

The Risk

Aggressive default CDN
configurations that override
your application’s
"Cache-Control’
headers, caching content you
marked as private.

Proxy Caches @

What itis

Shared caches within a
private network (e.g., a
corporate office or ISP).

The Risk

A proxy caching an internal,
sensitive page that is then
served to another user
served to another user on the
same shared network.



Plays #8 & #9: From Early Detection to Confident Validation

Logging & Monitoring

The Concept

Actively tracking cache hit/miss ratios, response
headers, and anomalous access patterns.

The Defensive Edge
Monitoring provides early detection. A sudden spike

in cache hits on a typically dynamic page is a red flag
for a potential WCD attack in progress.
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Cache Hits
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Anomaly Detected —>

Testing & Validation

The Concept

Proactively and repeatedly testing your application’s
caching behavior after any change or fix.

The Defensive Edge

Validation provides confidence. It's the only way to
be certain that your security controls are working as
intended across your entire infrastructure (app,
CDN, proxy).

Validated Security Controls



Play #10: Defense-in-Depth
is the Winning Strategy

The Concept

Security shouldn’t rely on a single
control. Defense-in-Depth is the
practice of layering multiple,
independent security controls to
create a resilient and robust defense.

The Defensive Edge

If one layer fails (e.g., a developer
forgets a "no-store’ header), other
layers can still prevent the breach (e.g.,
a CDN rule that purges authenticated

content, or a strict URL routing policy).

Layer 1: Strict
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"Cache-Control’
Headers

Layer 2:
Unambiguous o

URL Design

Layer 3:
Secure CDN o

Configuration

Layer 4: Continuous
Monitoring & Testing

Sensitive

Data




The Blue Team's Actionable Checklist for Cache Security

M e Mark Sensitive Pages as Non-Cacheable: Always apply ‘Cache-Control:
private, no-store’ headers to pages with user-specific data.

M  Separate Public and Authenticated Content: Use distinct URL paths for
public assets versus authenticated application pages. Avoid mixing them.

D\/ e Review CDN and Proxy Configurations: Don't trust defaults. Explicitly
configure your CDN and other intermediaries to respect your application’s
caching headers.

M e Regularly Test Cache Behavior: Implement automated tests that attempt
to cache sensitive pages and alert you if a control fails.




Cache Smart. Stay Secure.

{1 Bugitrix

bugitrix.com

Testing caching behavior without proper authorization is illegal and unethical. Bugitrix promotes ethical
and defensive security learning. Practice only on systems you own or have explicit permission to test. -
© bugitrix



