CI/CD Pipelines:
The Soft Underbelly of
Al-Augmented Development
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PRIVILEGED ACCESS

'C1/CD PIPELINE

CI/CD pipelines are the factory floor of modern software, responsible for
automating builds, tests, and deployments.

« Pipelines possess privileged access to sensitive assets, including source code,
secrets, production environments, and deployment credentials.

A single compromised pipeline can lead to a full-scale breach, impacting the (
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entire software development lifecycle and downstream environments. soL == pownsTReam

Al-augmented teams introduce new attack surfaces through the integration of
Al tools into the CI/CD pipeline, requiring enhanced security measures.
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Neglecting pipeline security puts organizations at significant risk of
data breaches, service disruptions, and reputational damage.
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Understanding the CI/CD Pipeline
Threat Landscape: Key Attack Vectors

Compromised build dependencies, such as the SolarWinds and & ,5
Codecov attacks, can inject malicious code into software builds. a7

Malicious pipeline configuration changes can alter the build or
deployment process to introduce vulnerabilities or backdoors.
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Stolen deployment credentials provide attackers with direct
access to production environments, bypassing security controls.
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Poisoned build artifacts, such as malicious binaries or =
libraries, can compromise end-user systems.
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unauthorized access, data exfiltration, and
system sabotage.
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Al-Specific CI/CD Pipeline Threats:
Prompt Injection and Beyond

Al tools with pipeline access are vulnerable to prompt injection attacks,
where malicious prompts manipulate the Al's behavior.

» Al-generated pipeline configurations may contain insecure defaults,
such as overly permissive access controls or weak security settings.

« Al-suggested actions can exceed intended permissions, granting
unauthorized access to sensitive resources.

e Lack of human oversight in Al-driven pipeline modifications can lead
to unintended consequences and security breaches.

 Training Al models on pipeline data containing secrets can inadvertently
expose sensitive information.




Pipeline Hardening: The Foundation of Secure CI/CD

LEAST PRIVILEGE

EPHEMERAL
BUILD

&%

APPROVED
REGISTRIES

Implement the principle of least privilege: Grant each
pipeline step only the necessary credentials and
permissions.

Use ephemeral build environments: Destroy containers
after each build to prevent persistent state and potential
vulnerabilities.

Enforce network segmentation: Isolate build agents from
production environments and filter egress traffic to
approved registries.

Adopt immutable infrastructure: Sign and seal build
artifacts to prevent modifications after creation.

[mplement strong authentication and authorization
mechanisms for accessing pipeline resources.
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Pipeline-as-Code Security: Treating Pipelines Like Application Code

Applying development best practices to secure CI/CD pipelines.

* ineli S : : github/workflows,
Store all pipeline gleﬁm_tlons in version Lmk.msme. .giﬂab-ci.;-.rml]
control systems like Git to track changes 0/
and enable rollback.
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* Implement branch protection on pipeline = % _
configuration files (.github/workflows, - i E
Jenkinsfile, .gitlab-ci.yml) requiring pull
request reviews.
* Avoid embedding secrets in inline scripts. B _ -~

Instead, use secret managers like Vault, “~—2p

AWS Secrets Manager, or GitHub Secrets. SECRETS '

MANAGER

. Restrict modification permissions on FIGLMECHFIC g CODEQOMRMIY
cnse @ pipeline cunﬁgurgtiﬂns, §e1§:arating them =
from code commit permissions. (€= | ==
@ o= L 1= .
« Establish a formal code review process for < }¥—
pipeline changes, involving security experts. \ \L ﬁ
PERMISSIONS

Fipeline Security Best Practices | Confidential | 2024
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SECRET MANAGEMENT IN PIPELINES:
ELIMINATING EXPOSED CREDENTIALS

Never store secrets in pipeline configurations,
environment variables visible in logs, or build scripts.

Use secret managers with just-in-time injection:
Provide secrets only during the specific step that
needs them, then revoke them immediately.

Implement automated, scheduled secret rotation
with zero-downtime procedures to minimize the
impact of compromised secrets.
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Scan pipeline output for accidental secret exposure in g DETECTED
build logs using tools designed for secret detection. A

Sandbox Al tools in pipelines with restricted credentials
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to prevent access to production secrets. B ""*"' i
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Automated Scanning: Integrating Security
Checks Throughout the Plpelme

[% » Pre-commit: Integrate secret detection and linting

_+ tools to prevent insecure code from entering the
repository.

- Build: Perform Static Application Security Testing
@ (SAST), Software Composition Analysis (SCA), and
generate a Software Bill of Materials (SBOM).

- Container build: Scan images for vulnerabilities using

I tools like Trivy and Grype, perform Dockerfile linting,
and verify base images.

J « Deploy to staging: Conduct Dynamic Application
J@ Security Testing (DAST) and API security testing to
identify runtime vulnerabilities.

o®" Pre-production gate: Review all scan results and
prevent deployment if critical or high-severity
55 findings are present.
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Implementing Quality Gates: Blocking
Vulnerabilities Before Production

e Each scan integration point acts as a quality
checkpoint, ensuring that security requirements
are met at each stage of the pipeline.

G|

Y . Failed gates block progression to the next stage,
preventing vulnerable code from being deployed.

e Define clear acceptance criteria for each gate  ® Provide developers with clear feedback
based on scan results and severity thresholds. on failed gates, report.
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e Automate the gate approval process
as much as possible, but require
manual review for critical findings.
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* Provide developers with clear feedback on
failed gates, including remediation guidance.




[ Leveraging Al for CI/CD: AIOps and Al-Assisted Pipeline Management ]

* Al can optimize pipelines through intelligent test
selection, running only tests affected by code
changes, reducing execution time.

* Al can predict build times, allowing for better
resource allocation and scheduling.

* Al can assist in failure root cause analysis,
accelerating debugging and resolution.

* Al can detect anomalies in build patterns,
dependency changes, and resource consumption,
indicating potential security issues.

their integration points in pipelines.
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AlI-Driven Pipeline Management:

Balancing Automation and Oversight

e Al can make autonomous

pipeline decisions without human
oversight, potentially bypassing

security gates and introducing
vulnerabilities.

e Al models trained on pipeline
data may inadvertently learn
and expose secrets.

e Al-suggested optimizations
can bypass security gates,
leading to insecure
deployments.

e Al-suggested
optimizations can . i
bypass security gates, 4 w57
leading to insecure 47~
deployments.

e Ensure human review of Al-driven pipeline
changes, especially those related to
security-sensitive configurations.

Al-Driven Pipeline Management: Balancing Automation and Oversight



SLSA Framework: Enhancing Software Supply Chain Security

]

e SLSA (Supply-chain Levels for Software Artifacts) is a
framework for improving the integrity of software
artifacts throughout the supply chain.

e SLSA Level 1: Documented build process, providing
basic traceability.

e SLSA Level 2: Hosted build platform with audit logs,
enhancing build integrity.

e SLSA Level 3: Hardened build platform with
tamper-resistant provenance, providing stronger
guarantees.

e SLSA Level 4: Hermetic, reproducible builds with
two-party review, offering the highest level of
assurance.




SLSA LEVEL 3: TAMPER-RESISTANT PROVENANCE
FOR PRODUCTION ARTIFACTS ,  Gewo

« SLSA Level 3 mandates a hardened build
platform to prevent tampering with build
processes and artifacts.

» Requires tamper-resistant provenance,
providing a verifiable record of how the
artifact was built.

» Ensures that the build environment is isolated
and protected from unauthorized access.

» Uses cryptographic signing to verify the
integrity of build artifacts.

» Improves trust in the software supply chain
by providing evidence of artifact integrity.
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Key Takeaways: Securing
Your AI-Augmented

CI/CD Pipeline =\

Prioritize pipeline security:
A comprnmlsed pipeline 1P4
compromises everything it touches.

Treat pipeline configurations
as code, enforcing code review
and version control.

Integrate automated security scans

L L r +
throughout the pipeline and m
implement quality gates.

Implement the principle of
e least privilege and ephemeral et
build environments. : ,J,f

Use secret managers for
secure secret storage and
just-in-time injection.

Integrate automated security scans o
throughout the pipeline and
implement quality gates.




) Call to Action: Assess and Harden |
Your CI/CD Pipeline Today

Gl

1. Conduct a security assessment of your CI/CD pipeline m | - q Z i
to identify vulnerabilities and weaknesses. ' L~

2. Implement the hardening fundamentals outlined in this presentation, ~ - \
focusing on least privilege and ephemeral environments.

3. Adopt pipeline-as-code practices, enforcing code review
and version control.

4. Implement robust secret management using a dedicated
secret manager.

5. Integrate automated security scans throughout your pipeline
and establish quality gates.




Q&A: Protecting Your CI/CD Infrastructure
o

« Open for audience questions.

 Address any concerns or uncertainties
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related to CI/CD pipeline security.

 Provide additional resources and guidance
as needed.

Q.
@  Thank the audience for their participation.
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Thank You

e Questions?




