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Securing the Foundation: Infrastructure
Hardening for AI-Augmented Development

* Infrastructure security is the bedrock upon which all
application and Al development relies. &

» Al-augmented development expands the infrastructure
scope beyond traditional servers to include Al model
hosting, GPU clusters, and Al tool integrations.

» Compromised infrastructure introduces vulnerabilities
that can impact the entire Al development
lifecycle, from data pipelines to
model deployment.

DATA T‘h @ l.l:? MODEL

PIPELINES j TRAINING =y MODEL

* This module focuses on practical steps to harden
your infrastructure and secure your Al-augmented
development platform.

* Developers must understand infrastructure security
to build secure applications and contribute to
a resilient Al development environment.
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CIS Benchmarks: Your Prescriptive Guide to Infrastructure Hardening

Prescriptive Guidelines for Major Operating Systems, Cloud Platforms, and Applications.

 CIS (Center for Internet Security) Benchmarks provide detailed,
prescriptive hardening guidelines for major operating systems,
cloud platforms, and applications.

» Automated assessment tools like CIS-CAT, OpenSCAP,
Prowler (AWS), and ScoutSuite (multi-cloud) streamline
benchmark compliance checks.

* CIS benchmarks cover key areas such as disabling
unnecessary services, removing default accounts, and
configuring secure defaults.

e Benchmarks also prescribe enabling audit logging, applying
file permissions, and configuring network restrictions.

e Crucially, apply CIS benchmarks to ALL environments,
including development, to prevent vulnerabilities from

Default
s Acceants

' —> ﬁ'

Secure
Defaults

being introduced early in the SDLC.

Development Testing Staging

Production

© 2024 Global Cybersecurity Initiative.




Container Security Lifecycle: Build Phase — Minimizing the Attack Surface
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 Use minimal base images like distroless, Alpine, el
or Chainguard to reduce the attack surface of your
containers.
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e Employ multi-stage builds to separate build-time
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smaller and more secure images.

» Avoid embedding
secrets directly ==
into container
layers: use environment
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e Integrate image scanning tools like Trivy or
Grype into the build process to identify
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application and its runtime dependencies,
removing unnecessary OS packages.
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Container Security Lifecycle: Ship Phase — Ensuring Image Integrity

e Sign container images using tools like Cosign to
guarantee authenticity and prevent tampering

* Push container images only to private registries to
control access and prevent unauthorized distribution

» Enforce image policies to ensure that only signed
and scanned images are deployed

» Consider using container image registries
with vulnerability scanning and policy
enforcement capabilities built-in
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* Regularly audit your container registry for
misconfigurations and unauthorized access
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Container Security Lifecycle: Run Phase —
~ Restricting Container Privileges

 Run containers with a non-root user to limit the
potential impact of vulnerabilities.

* Mount the filesystem as read-only whenever
possible to prevent unauthorized modifications.

* Drop unnecessary capabilities to minimize
the container’s access to system resources.

e Utilize seccomp profiles to restrict the
system calls that a container can make.

 Avoid running containers in
privileged mode, as this grants them
excessive access to the host system.




CONTAINER SECURITY LIFECYCLE: MONITOR PHASE
- DETECTING ANOMALIES AND VULNERABILITIES

* Continuously monitor container images for new IR ORI | et ——
vulnerabilities using image scanning solutions. - e

* Implement runtime anomaly detection using
tools like Falco to identify suspicious container
behavior.

* Set up vulnerability alerting to promptly notify
security teams of newly discovered risks.

* Integrate container security monitoring into
your existing security information and event
management (SIEM) system.

a » Regularly review container security logs to
( identify patterns and potential threats.
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(D)e [aC Security: Scanning Your
@ “=N\. Infrastructure Code for Vulnerabilities

<D o Utilize IaC tools like Terraform, CloudFormation, Pulumi, and
g;? Ansible to automate infrastructure provisioning.

* Integrate security scanning tools like Checkov, tfsec, cfn-lint,
and KICS into your [aC pipeline to identify vulnerabilities early.

* Scan [aC code as part of your CI/CD pipeline, treating it
with the same rigor as application code.

e Common [aC vulnerabilities include overly permissive [AM
policies, publicly accessible S3 buckets, and unencrypted
storage.
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Al-Generated IaC: Mitigating the Risks
of Automated Infrastructure
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7@ Al-generated IaC can produce functional but
@* # insecure configurations if not carefully reviewed.

Al models may suggest overly permissive
@ policies to simplify configurations, creating
security loopholes.

@ Al may miss cloud-specific security
X, requirements if not trained on comprehensive

security best practices.
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O™ Always manually review Al-generated IaC code
@/~ and validate it against security best practices.

= Combine Al assistance with thorough human
£ v—| oversight to ensure secure and compliant
infrastructure deployments.
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KUBERNETES SECURITY: POD SECURITY STANDARDS - ENFORCING ISOLATION

* Pod Security Standards (PSS) provide
a set of predefined security profiles
for Kubernetes pods.

* The ‘Restricted’ profile is designed
for production workloads and enforces
strict security policies.

* The ‘Baseline’ profile offers a more
permissive configuration suitable for
general-purpose applications.

* The ‘Privileged’ profile is intended
for system components only and
grants broad access to the host.

* Enforce the ‘Restricted’ profile for
production pods to minimize the
attack surface.




Kubernetes Security: Network Policies & |
& RBAC - Limiting Blast Radius

1. Implement Network Policies to control traffic flow
between pods and external networks.
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2. Adopt a default-deny approach and whitelist only the
necessary traffic to minimize the attack surface.

3. Apply Role-Based Access Control (RBAC) to restrict
access to Kubernetes resources based on user roles.

4. Grant the least privilege necessary to each user or
service account.

5. Avoid assigning cluster-admin privileges to workloads
to prevent unauthorized access to sensitive resources.




Kubernetes Security: Admission Control & Secrets Management
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Utilize admission controllers like OPA/Gatekeeper
or Kyverno to enforce custom security policies

during pod creation.

Admission controllers can automatically validate
and mutate pod configurations based on
predefined rules.

Never store secrets unencrypted in etcd, the
Kubernetes data store.

Use external secrets operators like HashiCorp
Vault or AWS Secrets Manager to securely
manage and inject secrets into pods.

Regularly rotate secrets to minimize the
impact of compromised credentials. R |
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Al Infrastructure Security: GPU Cluster
Access Control and Network Isolation

e Implement strict access control on GPU resources to prevent
unauthorized usage and data exfiltration.

e Enforce network isolation for training workloads to
prevent lateral movement within the infrastructure.

' * Monitor GPU utilization for anomalous activity that could
indicate unauthorized usage or malicious behavior.

e Secure the communication channels between GPU
nodes and other components of the Al infrastructure.

» Implement strong authentication and authorization mechanisms for
accessing GPU management interfaces.
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Al Infrastructure Security:
Securing Model Serving & Data Pipelines

e Require authentication on Al model inference —p
endpoints to prevent unauthorized access. A fyad 4

e Implement rate limiting to protect against
denial-of-service attacks on inference endpoints.

e Apply input validation to prevent malicious data
from being used to compromise model serving
infrastructure.

e Implement access controls on training data
pipelines to restrict access to sensitive data.

e Verify the integrity of training data to prevent
data poisoning attacks.




Cloud Security Posture Management (CSPM):
Continuous Monitoring and Remediation

.« Employ CSPM tools like Prowler, ScoutSuite,
. Prisma Cloud, or AWS Security Hub for continuous
monitoring of your cloud environment.

« CSPM tools detect drift from hardened baselines
and alert on misconfigurations.

« Map CSPM findings to compliance frameworks
like CIS, NIST, PCI-DSS, and HIPAA to
demonstrate regulatory compliance.

::  Automate the remediation of low-risk
" b misconfigurations to improve security posture
efficiently.

oF \ 4 ? » . .
— O e° e« Alert and queue high-risk findings for manual
review and remediation by security experts.

Visual Metaphor: Continuous Cloud Security Lifecycle



Key Takeaways: Building a Secure Foundation
for AI-Augmented Development

Infrastructure security is paramount for the success and
security of Al-augmented development.

e Apply CIS benchmarks and hardening baselines to all
environments, including development, to prevent
vulnerabilities.

e Secure the entire container lifecycle, from build to ship
to run to monitor, to minimize the attack surface.

e Scan [aC code for vulnerabilities and mitigate the risks
associated with Al-generated configurations.

* Implement Kubernetes security best practices, including
Pod Security Standards, Network Policies, and RBAC.
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