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01 / THE LANDSCAPE

Where compromise begins
Modern embedded devices connect hardware, firmware, wireless protocols, mobile apps, and
cloud services. Their weakest trust boundary often determines the security of the whole system.

01

FIRMWARE & UPDATES
Unsigned packages, weak verification, rollback
paths, and compromised signing systems.

02

BOOT & HARDWARE
Insecure recovery modes, debug interfaces, flash
extraction, and exposed secrets.

03

NETWORK & WIRELESS
Unsafe protocol parsers, weak pairing, insecure
provisioning, and remote entry points.

04

CLOUD & MOBILE
Authorization errors, stolen tokens, and insecure
enrollment or device identity.

05

SOFTWARE SUPPLY CHAIN
Outdated SDKs, vulnerable dependencies, and
compromised build artifacts.

06

PRIVILEGE BOUNDARIES
Memory corruption, weak isolation, and flaws that
turn limited access into control.

PRIORITIZE EXPLOIT CHAINS, NOT JUST INDIVIDUAL BUGS

Evaluate reachability, privilege, persistence, and fleet-wide impact before assigning remediation priority.
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02 / THE CONTROLS

Build trust into the device
Security becomes resilient when protections reinforce each other—from the first instruction
executed to the last update deployed.

01 TRUSTED BOOT & UPDATES

Validate signed firmware, secure recovery paths, protect signing keys, and prevent
unauthorized rollback.

02 SMALLER ATTACK SURFACE

Remove unused services, lock production debug access, and authenticate maintenance
interfaces.

03 MEMORY SAFETY & ISOLATION

Harden untrusted parsers, adopt memory-safe components where feasible, and isolate critical
processes.

04 DEVICE IDENTITY & SECRETS

Use unique device credentials, hardware-backed storage where possible, and authenticated
provisioning.

05 SUPPLY-CHAIN ASSURANCE

Maintain SBOMs, pin dependencies, monitor vulnerabilities, and verify build and release
artifacts.DESIGN PRINCIPLE Prevent compromise. Contain impact. Enable recovery.
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03 / THE WORKFLOW

Find weaknesses before attackers do
A practical assessment program connects firmware inspection, software analysis, and
hardware-level confirmation.

01
MAP

Inventory interfaces, protocols, update paths, trust boundaries, and privileged services.

02
ANALYZE

Review firmware, configurations, dependencies, and security-relevant changes between
releases.

03
TEST

Fuzz reachable parsers and update flows; use emulation and instrumentation to scale
coverage.

04
VALIDATE

Reproduce findings on real hardware and assess exploitability, persistence, and impact.

05
REGRESS

Convert confirmed findings into automated tests and track fixes through release.

AI-ASSISTED RESEARCH

Use AI to accelerate triage and hypothesis generation—not as a substitute for reproducible testing and
hardware validation.
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04 / EXECUTION

A focused 90-day roadmap
Start with the controls that interrupt scalable compromise, then build continuous verification into
the product lifecycle.

DAYS 01–30 Audit boot and update trust, inventory exposed interfaces, and lock unnecessary
debug access.

DAYS 31–60 Introduce targeted fuzzing, strengthen secret management, and improve update
rollout safety.

DAYS 61–90 Increase isolation, establish SBOM monitoring, and formalize vulnerability
response.

ONGOING Track patch adoption, remediation time, attack-surface exposure, and security test
coverage.

STANDARDS & REFERENCE MATERIAL

NIST SSDF  ↗ ETSI EN 303 645  ↗

IEC 62443  ↗ EU Cyber Resilience Act  ↗

NIST NVD  ↗
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