The Undetected Threat

A Field Guide to Cryptographic Failures




Enabled is Not the Same as Secure

Security tools can confirm that encryption is enabled, but they can't always see when it's
broken. This gap is where cryptographic failures occur, silently exposing sensitive data.
This is the digital battlefield.

The Red Team: The Attacker | The Blue Team: The Defender
Ethically tests systems to find weak algorithms, Builds and maintains secure systems by
poor key handling, and broken implementations. applying cryptographic principles correctly.
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Mapping the Battlefield: Three Fronts of Failure

Cryptographic failures aren't random; they occur in predictable areas. We've mapped the
10 most common issues across three strategic fronts of the digital battlefield.
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FRONT 1: CODE & IMPLEMENTATION FLAWS

Failure #1: Weak Encryption Algorithms

The Red Team Exploit

|dentifies and exploits outdated or demonstrably broken
algorithms (e.g., MD5, SHA-1) to decrypt sensitive
data with relative ease.

The Blue Team Defense

Exclusively uses modern, industry-approved, and
well-vetted cryptographic algorithms and libraries
for all operations.

Impact

Ensures data remains computationally infeasible to
decrypt, protecting its confidentiality long-term.




FRONT 1: CODE & IMPLEMENTATION FLAWS

Failure #2: Hardcoded Secrets

The Red Team Exploit

Scans public or leaked source code repositories to find
embedded API keys, passwords, or encryption keys,
gaining immediate and direct access to systems.

The Blue Team Defense

Stores all secrets in a dedicated secret management
system (e.g., HashiCorp Vault, AWS KMS) with strict
access controls and retrieves them at runtime.

Impact

Decouples secrets from code, preventing a source code
leak from becoming a catastrophic system compromise.




FRONT 1: CODE & IMPLEMENTATION FLAWS

Failure #8: Randomness Issues

The Red Team Exploit

Observes and predicts the output of weak or non-cryptographic
random number generators to guess session tokens, password
reset codes, or other secret values.

The Blue Team Defense

Uses cryptographically secure pseudo-random number
generators (CSPRNGs) provided by the operating system or
language for all security-sensitive contexts.

Impact

Guarantees that generated secrets are unpredictable, preventing
guessing and replay attacks.
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Failure #5: Missing Encryption in Transit

The Red Team Exploit

Intercepts network traffic on an unsecured channel (e.qg.,
public Wi-Fi) and reads sensitive data, like login credentials or
personal information, sent in plain text.

The Blue Team Defense

Enforces Transport Layer Security (TLS) for all network 00 ) 000
communication, ensuring data is encrypted from client to O

Server.

Impact

Protects data from eavesdropping and man-in-the-middle
(MITM) attacks during transmission.




FRONT 2: PROTOCOL & TRANSIT FLAWS

Failure #6: Broken Certificate Validation

The Red Team Presents a fake or self-signed certificate in

Exploit a man-in-the-middle attack. The application
trusts the bad certificate, allowing the
attacker to decrypt all traffic.

The Blue Team Properly configures clients to validate the

Defense entire certificate chain against a trusted root
certificate authority (CA), rejecting any
invalid certificates.

Impact Prevents MITM attacks by verifying the
identity of the server you are communicating
with.




FRONT 2: PROTOCOL & TRANSIT FLAWS

Failure #7: Client-Side Crypto Mistakes

The Red Team Exploit

Manipulates or bypasses JavaScript-based encryption in
the browser to view the logic, extract keys, or submit
unencrypted data directly to the server.

The Blue Team Defense

Performs all sensitive cryptographic operations on a
trusted, server-side environment. The client-side should
never be trusted to securely handle secrets or logic.

Impact

Protects the integrity of the cryptographic process from
manipulation in an untrusted user environment.




FRONT 3: LIFECYCLE & POLICY GAPS

Failure #3: Improper Key Management

The Red Team Exploit

Steals a single, widely-reused, and never-rotated
encryption key, gaining permanent access to all data—past,
present, and future—encrypted with that key.

The Blue Team Defense

Implements a strong key lifecycle policy: secure
generation, limited scope, automated rotation, and audited
destruction of cryptographic keys.

Impact

Limits the damage of a single key compromise to a small
time window and a specific system.
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Fallure #4 Insecure Password Hashing

The Red Team Exploit

Acquires a database of password hashes. Using fast, unsalted
hashing methods (like MD5), the attacker can rapidly crack
the passwords offline for widespread account takeover.

The Blue Team Defense

Uses a modern, slow, and salted password hashing function kkkkkk|[—
like Argon2 or berypt to make offline cracking
computationally expensive and slow.
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mpact

Protects user credentials even after a database breach,
oreventing a simple leak from becoming a mass compromise.




FRONT 3: LIFECYCLE & POLICY GAPS

Failure #9: Legacy Compatibility

The Red Team Exploit

Forces a connection to downgrade to an older, weaker encryption
protocol or cipher suite that is known to be vulnerable, exploiting
the server's need to support legacy clients.

The Blue Team Defense

Explicitly disables weak protocols (SSLv3, early TLS) and ciphers.
Conducts risk management to determine a secure baseline for
compatibility.

Impact

Prevents downgrade attacks that undermine modern security
standards for the sake of backward compatibility.




FRONT 3: LIFECYCLE & POLICY GAPS

Failure #10: No Crypto Review

The Red Team Exploit

Discovers any of the previous nine failures, which have
gone unnoticed by the development team because the
system "appeared” to be working correctly.

The Blue Team Defense

Mandates that all cryptographic implementations are
reviewed by internal or external security experts before
deployment to validate assumptions and find silent failures.

Impact

Provides essential expert validation to prevent subtle but
critical implementation flaws from reaching production.




The Blue Team'’s Playbook:
A Fortification Strategy

Use Modern, Approved Algorithms Implement Strong Management

Never use deprecated or custom ? Ensure automated key to do protect
cryptography. Trust the vetted standards. thain accets.

Enforce TLS Everywhere

* Mandate encrypted channels for all
data in transit, without exception.

Isolate Secrets

Never hardcode keys or credentials.
Use a dedicated vault for all secrets.

Implement Strong Key
Management

Enforce automated key rotation and
strict access policies.

Conduct Regular Crypto Reviews

Assume failures exist. Make expert
review a non-negotiable step in your

process.




An Ethical & Legal Note

Cryptography knowledge must be used responsibly. Practice only on systems you own
or are authorized to test. Bugitrix promotes ethical cyber security education.

Strong Crypto = Strong Trust.

@ bugitrix.com
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