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Targeted Solutions Engineering Case Study: Project 10of 14

This high-level strategic briefing is the first in a structured series. It establishes the foundational business value

and architectural framework, serving as a "Phase Zero" alignment before subsequent projects dive into granular,
hands-on engineering and telemetry execution.

Project 1: Securing CI/CD Workloads via OIDC
Federation

The Security Challenge: Automated build pipelines (such as GitHub Actions) traditionally rely on hardcoded API
keys and static client secrets stored in code repositories, creating a persistent software supply chain vulnerability.
This is a critical industry blind spot—with recent security telemetry revealing nearly 24 million hardcoded secrets

leak on platforms like GitHub annually, directly enabling massive CI/CD supply-chain breaches like the
GhostAction and Megalodon pipeline compromises.

The Architectural Solution: Replaces static credentials with passwordless OpenlD Connect (OIDC) federation,
enforcing volatile 60-minute access tokens with zero refresh tokens.



\DENTITY AND ACCESS

Technical Discovery & Baseline Risk Audit
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Domain Mapping:
Credential Security & App
Management

Vanguard Lithography, a
semiconductor supply-chain vendor,
requires an architectural audit of
their CI/CD infrastructure. This
scenario maps directly to the
Microsoft Entra Control Plane
Capability Index, explicitly targeting
the Credential Security and
Application Management domains
governing their non-human workload
identities.
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Baseline State: Static
Credentials in Code
Workflows

The client's current pipeline
architecture relies entirely on static,
long-lived client secrets embedded
directly within GitHub Actions
deployment scripts. These
hardcoded credentials are used to
authenticate infrastructure-as-code
deployments to their production
Azure target environments.
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Risk Identification:
Persistent Supply-Chain
Vulnerability

This configuration creates a high-
severity unmonitored exposure
window. Because the secrets are
static and lack automated rotation,
any compromise of the code
repository grants an attacker
persistent, undetected administrative
access to the underlying
infrastructure, entirely bypassing
traditional identity governance
controls.
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Target-State Architecture & Solution Design

5

Framework Integration &
Topology

Grounded in the Al and Cloud
Pipeline Hardening Framework
(ACPHF). This architecture replaces
legacy static credentials with a
federated Machine Identity model,
establishing a secure, direct
cryptographic trust relationship
between GitHub workflows and
Microsoft Entra ID.

@

Ephemeral Token
Exchange

Enforces the first immutable security
invariant: passwordless OpenlD
Connect (OIDC) federation. The
target environment issues strict 60-
minute volatile access tokens and
explicitly prohibits the generation of
refresh tokens, aggressively closing
the exposure window.
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Strict Data-Plane Isolation

Enforces the second immutable
security invariant: granular Role-
Based Access Control (RBAC).
Pipeline access is heavily scoped to
isolated boundaries, preventing
unauthorized lateral movement
across DevSecOps pipelines,
container clusters, autonomous Al
agents, and multi-cloud data
streams.
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Proof-of-Concept Validation & Day-2 Telemetry

Framework Governance &
Audit

Execution is strictly governed by the
Identity Architecture Ledger Version
2 (IAL v2) parameter checklists and
the Practical Log Navigation & Audit
Guide (SecOps Audit Guide),
ensuring standard adherence across
enterprise telemetry.
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Cross-Boundary
Diagnostics

Actively diagnosing real-world
failure states across all four critical
system boundaries. This process
zeroes in on elusive integration
faults, including token clock volatility
and complex "Silent 403"
authorization drops.

)—

Advanced KQL Threat
Hunting

Utilizing targeted Kusto Query
Language (KQL) queries within
diagnostic logs to isolate and resolve
cryptographic configuration faults,
such as strict string casing
mismatches (e.q., error code
AADSTS70021).
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Business Value Realization & Compliance Alignment
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Executive Risk Reduction

Translating technical mitigations into
quantifiable business metrics. Most
notably, this architecture achieves a
100% elimination of hardcoded
pipeline secrets, decisively closing
the primary attack vector for CI/CD
supply chain breaches.
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Operational Efficiency

Synthesizing the playbook's
commercial value metrics to
demonstrate drastically reduced
administrative overhead. The target
state entirely removes manual
credential lifecycle management,
forced secret rotations, and
associated engineering friction.
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Regulatory Frameworks

Providing explicit, auditable
assurance for global security
standards. The implemented solution
ensures the infrastructure natively
satisfies strict compliance controls
across NIST SP 800-207 (Zero
Trust), SOC 2 Type ll, and ISO/IEC
27001:2022.
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Strategic Conclusion & Project Synthesis
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Vanguard Lithography
Remediation

We assessed Vanguard's legacy
CI/CD pipelines, identified critical
vulnerabilities tied to static secrets,
and engineered a seamless
transition to a zero-trust, OIDC-
federated machine identity model
without disrupting their deployment
velocity.
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Closing the Exposure
Window

This architectural reconfiguration
officially removes Vanguard from the
cohort of 24 million leaked secrets
annually. While OIDC is a modern
baseline, execution is rare; this
intervention definitively neutralized
their primary supply-chain attack
vector.

Phase Zero Strategic
Alignment

True solutions architecture goes
beyond configuration—it translates
technical risk into business
survivability. This high-level
overview established the strategic
"why," setting the foundation for the
deep-dive engineering telemetry in
our subsequent projects.
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