Microsoft Warbird & PMP Security Research

Case Study & Evaluation of Vulnerability Disclosure Handling

1. Evaluation of the Handling of the Disclosure

The security research into Microsoft Warbird and Protected Media Path (PMP) conducted by Security
Explorations represents a landmark case study in vulnerability disclosure. It highlights the friction
between deep security analysis of Digital Rights Management (DRM) systems and the structural response
of major tech vendors.

Context & Catalyst:

The baseline handling was heavily influenced by a major incident on June 11, 2024, when a Microsoft
engineer publicly leaked internal PlayReady and Warbird developer libraries (771MB) onto a public
forum. Security Explorations acted rapidly by notifying Microsoft and the Microsoft Security Response
Center (MSRC) within 24 hours of discovering the leak.

Security Explorations (The Researchers) Evaluation:
e Immediate Operational Disclosure: They followed a responsible approach by immediately reporting
the leaked libraries, minimizing the exposure window.

» High Technical Rigor: They provided a thorough breakdown of multiple distinct attack
vectors—including 'magic XOR keys," white-box cryptography vulnerabilities, and total client identity
compromise.

» Standard Full Disclosure Timeline: After quiet negotiation stalled, they relied on structured platforms
like the Full Disclosure Mailing List to release technical findings to force architectural acknowledgment.

Microsoft (The Vendor) Evaluation:
* Rapid Clean-Up Attempt: Moved quickly to take down the localized forum post containing the leaked

developer library.

* Failure to Secure Downstream Leaks: While the post was removed, they reportedly failed to cleanly
secure all downstream distribution methods, and symbol servers continued to serve requests aiding
decompilation.

» Apathy Toward Researchers: Historically, vendors struggle to handle DRM vulnerabilities under bug
bounty programs because obfuscation techniques (like Warbird) are categorized as 'defense-in-depth’
components rather than direct, patchable security boundaries.

» Timeline Friction: Fits into a broader pattern of aggressive friction with independent researchers,
heavily prioritizing a 'vendor-controlled' timeline under the Coordinated Vulnerability Disclosure (CVD)

model.
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2. The Question of Rewards and the Missing Context

A critical element of this case study is that Security Explorations shared the entire research package
(including the full toolset and functional codes) with Microsoft completely for free. They made a
deliberate, responsible decision not to release the actionable exploit tools to the public, publishing only an
architectural overview document.

Despite receiving a fully functioning 285MB payload of diagnostic code, content key sniffers, and
reverse-engineering toolsets that allowed them to secure their platform, Microsoft reportedly failed to
provide even a baseline formal 'thank you' or any financial reward. They absorbed the free engineering
labor while freezing out the researchers because the submission didn't comply with rigid MSRC portal
terms.

3. The Proper Way to Handle the Disclosure

For a tech giant handling extraordinary, high-impact research, a proper response requires moving past
automated workflows:

» Strategic Intake Path: Route the researchers to an executive threat intelligence team and establish a
bilateral Non-Disclosure Agreement (NDA) or custom Memorandum of Understanding (MoU) to protect
both parties' legal boundaries.

* Discretionary Executive Bounty: Issue an out-of-band bounty under an 'In Scope by Default'
philosophy, bypassing technicalities like the 'defense-in-depth’ clause since the research directly saved
Microsoft from a major crisis.

* Public Professional Recognition: Formally and publicly thank the research firm in security advisories,
building community goodwill instead of maintaining corporate silence.

» Coordinated Damage Control: Use the two-week head-start window to establish a joint task force with
downstream streaming partners (Netflix, Max, Prime Video) to deploy mitigations collaboratively.

4. Fair Reward Valuation Models
If Microsoft had chosen to properly value the research, a fair reward could be calculated across three
standard industry models:
* MSRC Bounty Ceiling ($100,000 - $200,000): The maximum limit Microsoft standardly issues for
critical Windows platform or Azure vulnerabilities when exceptions are made for high-impact research.

» Commercial Labor Value (~$580,000): Calculated based on the market rate for hiring top-tier
reverse-engineering talent for the 15 months of grueling R&D; required to complete this project.



» Grey Market/Threat Intel Value ($1,000,000+): The value that a turnkey multi-vector exploit chain
capable of silently ripping 4K content from major platforms would easily command on the open
commercial or grey intelligence market.

Conclusion: A balanced, realistic compromise would have been an out-of-band Executive Discretionary
Reward of $250,000 to $300,000. This would have properly justified the 15 months of engineering labor
and preserved Microsoft's relationship with one of the world's most elite independent research firms.



