Version Control The Security Linchpin
for AI-Augmented Development

A STRATEGIC APPROACH TO SECURE SOFTWARE INNOVATION
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VERSION CONTROL: THE SECURITY LINCHPHIN
FOR AIF-AUGMENTED DEVELOPMENT

* Version control is the single source of truth
for your entire codebase.

For Al-augmented teams, version control
provides the audit trail, documenting
human-written vs. Al-generated code.

Crucially, version control becomes the
enforcement point for security policies on
Al-produced code.

Failing to secure your version control introduces
significant risks with Al-generated code,
including IP leakage and vulnerabilities.

e This module will focus on securing your version %
control system to mitigate these risks. IP LEAKAGE




Repository Security Fundamentals:
Establishing a Secure Foundation

4 Implement branch protection rules: require pull
request (PR) reviews before merging.

<> Require status checks for all PRs: integrate static
analysis security testing (SAST), software
composition analysis (SCA), and unit tests.

-4 Strictly prohibit force pushes to main/release
branches to maintain code integrity.

<> Enforce signed commits to verify the author
and prevent impersonation.

>=> Apply the principle of least privilege for access control:
control: grant only necessary permissions to each user.




Strengthening Access Control and
Visibility for Sensitive Code

» Conduct regular access reviews to ensure users have
appropriate permissions and remove outdated access.

o Establish separate read/write permissions to limit the
impact of compromised accounts.

» Keep repositories private by default, restricting access
to authorized personnel only.

» Implement a formal approval process for making
repositories public to control exposure of internal code.
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» Never store internal code, even fragments or
U9 | no enrry configuration files, in public repositories.
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* Commit Signing and Verification:
Guaranteeing Code Authent

e Use GPG or SSH signing for all commits to
cryptographically verify author identity.

 Signed commits prevent impersonation attacks, ensuring
that only authorized developers can contribute code.

o Commit signing provides non-repudiation:
authors cannot deny having made the commit.

» Commit signing is often required for compliance
with industry standards like SOC 2 and FedRAMP.

e Al-generated commits should be signed by the
developer who reviewed and accepted the code.




SECRET DETECTION AND PREVENTION:

e Implement pre-commit hooks to detect secrets
before they are committed to the repository.

o Utilize tools like gitleaks, detect-secrets, or
truffleHog in pre-commit hooks.

 Incorporate secret scanning into the CI pipelineto _
catch secrets that bypass pre-commit hooks.

e Perform historical scanning to identify secrets -
that are already present in the git history. "

e Immediately rotate compromised credentials =g\ 2=
identified by secret scanning tools. Al

GIT HISTORY = COMPROMISED ROTATED CREDENTIALS
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Al tools frequently leak secrets, often due
to patterns learned from training data.

Al tools may suggest hardcoded API keys,
connection strings, and tokens in code.
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 Careless prompts could cause an Al to reveal
secrets it has learned during training.

= * Code completion features may suggest compromised B
= e secrets, particularly from personal projects. LY o N B

- @s_smﬂ_ui = "AHIA,.,_PRUHISED"'] ;fliER- e R '?.?l!.“.:
_ o Thoroughly review all Al-generated code for 20 W el 2

TEILE:

ERS0T " ik ™ VR aLad kg F AL T S]
= d = - COSAREETCOT . Wi — g - iTrE sOL
inadvertently included credentials

- CHOEE LESEn YRS SIS CCTEAbR I RARCEEST s b WL

CEFLEATICEE SCA'LACOrINE SafarEoreodill

BN ESLOILAR LR - NOCRAR ¥ LI T 5 H LLYhE




Code Provenance with Al:
Tracklng the Origin of Code

e Tag all Al-generated code at commit time
to establish clear provenance.

e Use git trailers, commit message conventions, or
inline annotations to identify Al-generated code.

e Track which Al tool, model version, and
prompt generated each block of code.

e Enable metrics to compare Al code defect

rates vs. human code defect rates.

e Monitor Al code review findings and Al
code test coverage to assess quality.




Standardizing AI-Generated Commlt Taggmg
Git Trailer Conventlons ' ,
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» Establish a clear convention for tagging Al-generated
commits using the git trailer format.

, a . Example git trailer: AI Assisted-By: copilot/gpt- 4
SN A mdlcatmg the Al tool used.

* Include a boolean flag to clearly identify Al-generated Q % \ NI (=—
code: '__AI—Generated: trueff'alse;. (AL-Generated: true 3 y

» Specify the developer who reviewed and approved the
Al-generated code: AI-Reviewed-By: developer-name .

=& * Automate enforcement of these conventions through
A°5  pre-commit hooks and CI checks.

INTELLIGENT WORKFLOW AUTOMATION
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Leveraging Git Hooks for Security
Enforcement; Automated Code Protection

» Use pre-commit hooks to enforce secret scanning, linting, and
code formatting before commits are allowed.

e Implement pre-commit hooks to automatically tag Al-
generated code with provenance information.

e Employ pre-push hooks to verify branch
protection requirements and execute tests
betore pushing code.

e Use server-side hooks
to enforce commit
signing requirements
and validate commit
messages.
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e Implement server-side hooks to block
force pushes to protected branches, preventing
accidental or malicious data loss.



%) . Repository Auditing and Monitoring: ﬁ

e
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—.~ Detecting Anomalous Activities

e Implement comprehensive audit logging to track who
accessed what, when, and from where.

* Use anomaly detection to identify unusual access patterns,
such as bulk cloning or access from new locations.

e Generate compliance reports to demonstrate adherence to
access review policies, permission change procedures, and
branch protection modifications.

@\ e Integrate repository audit logs with a Security Information
‘\., and Event Management (SIEM) system for security event
correlation.

e Monitor for unexpected creation or deletion of branches,
particularly in sensitive areas of the repository.




Real-World Example: Preventing an Al-Driven API Key Leak

e Scenario: A developer uses an Al code completion
tool that suggests an API key from a previous,
insecure project.

e Without pre-commit hooks, the API key
is committed to the repository.

A CI/CD pipeline may not catch the secretif _———
secret detection is not properly configured. \FALL) L

e An attacker could exploit the leaked API key
to gain unauthorized access to sensitive data.
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Y B e Prevention: Implement robust pre-commit
| hooks with up-to-date secret scanning tools.
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Balancing Al Productivity and Security:
Finding the Right Approach

Navigating the intersection of innovation and protection with strategic implementation.

1 Security measures should not stifle Al productivity
* but rather guide its use safely.

Start with a baseline of repository security
fundamentals before introducing Al tools.

Gradually introduce Al tools with careful
monitoring and security checks.

Provide training to developers on how to use
Al tools securely and responsibly.

[teratively improve security practices based on
real-world experience and evolving threats.
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ACTIONABLE STEPS: SECURING YOUR VERSION CONTROL TODAY

e Enable branch protection on all critical branches,
requiring PR reviews and status checks.

e Implement pre-commit hooks
with secret scanning, linting, and
Al provenance tagging.

* Enforce commit signing to verify author Y
identity and prevent impersonation.

e Conduct a historical scan of your
repositories to identify and
remediate existing secrets.

* Review and update access control
policies, applying the principle of
least privilege.




Further Learning: Resources for Secure

Al-Augmented Development

& o Link to documentation for pre-commit
framework.

p@ » Link to documentation for gitleaks, detect-
| secrets, and truffleHog.

s=] < Link to OWASP cheat sheets on credential
==&  management.

=@8 * Information on configuring SIEM integration

5 for common version control systems (e.g.,
O &  GitHub, GitLab).

& » Example repository security policies and
=  templates.
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Q&A: Protecting Your
Codebase in the Age of Al & -y

~:\  Thank you for your time!

@%} * The team is available to answer questions on the
&  presented material.

£y
A\ (/7
W 2 -

» We value your contribution to the discussion.







