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Overview
AI widens the attack surface and strengthens defense at the same time. The same models
that can be tricked by a poisoned web page can also find memory bugs in millions of lines
of C++ faster than human auditors.

This brief pairs each major AI security challenge with its defensive upside, shows a
reference architecture for a secure AI data layer, and links to open-source and
commercial tools for each risk. It is written for engineering and security leads deciding
where to invest first.

Challenges
Five risks account for most AI-specific exposure today.

1. Memory-unsafe native stacks. Python ML code runs on large C/C++ and CUDA cores:
tensor libraries, tokenizers, model parsers, inference servers. Use-after-free and
buffer overflows there can leak data or allow code execution on the host.

2. Prompt injection. Any text a model reads (web pages, emails, documents, tool output)
can carry instructions. Models cannot reliably separate data from commands, so
agents can be steered into unwanted actions.

3. Model supply chain. Weights downloaded from public hubs can hide malicious code
(pickle-based formats execute on load) or backdoored behavior. Provenance is often
unverified.

4. Data leakage. Prompts, retrieved context and logs can carry PII, secrets and customer
data to third-party models, caches and training sets.

5. Over-privileged agents. Agents holding raw API keys or broad permissions turn one
successful injection into account takeover, data exfiltration or unauthorized
transactions.

Benefits
AI gives defenders leverage in four places.
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1. Vulnerability discovery. Models can trace object lifetimes and data flow across
functions, generate targeted test inputs and find memory-safety bugs that fuzzers and
manual review miss. Frontier labs now run defender-first programs, such as
Anthropic's Project Glasswing, that apply this to critical open-source code.

2. Faster triage and patching. Models summarize crash reports, deduplicate findings,
propose fixes and write regression tests, shrinking the gap between discovery and
patch.

3. Code hardening. AI-assisted migration from C/C++ to memory-safe Rust lowers the
cost of removing whole bug classes in parsers and services.

4. Monitoring at scale. Classifiers screen prompts and outputs for injection, PII and
policy violations in real time, and summarize logs so humans review exceptions rather
than raw traffic.

Challenge vs. benefit
Every challenge has a matching control, and in most cases AI itself powers part of that
control.

Reference architecture
Each layer verifies one thing before trust moves inward: the channel, the user, the input,
then the action.

Challenge Defensive benefit First control to adopt

Memory-unsafe
native stacks

AI-driven bug finding and
Rust migration

Fuzz model loaders; move parsers
to Rust

Prompt injection Classifiers screen inputs and
outputs

Treat all model input as untrusted;
gate tools

Model supply chain Automated scanning and
signing of weights

Load safetensors only; scan and
sign models

Data leakage Automated PII detection and
redaction

Redact at the edge before any
model call

Over-privileged
agents

Scoped, auditable task
runners

Bindings instead of raw keys;
consent gates per action
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The Rust Worker is the trust boundary. Nothing reaches Xano, a task runner or a model
until it has been verified and redacted there, and runners act only through scoped
bindings, never raw keys.

Security tools for AI
Start with one tool per risk you face today; most are open source and run in CI.

secure AI data layer · edge, identity, task runners

Tool Risk addressed What it does

garak (NVIDIA) Prompt injection,
jailbreaks

Probes LLMs for known failure
modes, like a vulnerability scanner

PyRIT (Microsoft) Prompt injection,
harmful output

Automates red-team attack
campaigns against AI systems

promptfoo Prompt injection,
regressions

Runs red-team and eval suites
against prompts and agents in CI

NeMo Guardrails
(NVIDIA)

Prompt injection, off-
policy output

Adds programmable input and
output rails around an LLM

Llama Guard /
PurpleLlama (Meta)

Unsafe input and output Classifier models that screen
prompts and responses
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https://github.com/NVIDIA/garak
https://github.com/Azure/PyRIT
https://www.promptfoo.dev/
https://github.com/NVIDIA/NeMo-Guardrails
https://github.com/meta-llama/PurpleLlama
https://github.com/meta-llama/PurpleLlama


Frameworks and standards
Use these to name risks consistently and map controls for auditors and leadership.

Tool Risk addressed What it does

LLM Guard (Protect AI) Injection, data leakage Scanners for prompts and
outputs: secrets, PII, injection

Microsoft Presidio Data leakage Detects and anonymizes PII in text
before model calls

ModelScan (Protect AI) Model supply chain Scans model files for code that
runs on load

safetensors (Hugging
Face)

Model supply chain,
memory safety

Weight format with a Rust parser
that cannot execute code

model-signing (Sigstore) Model supply chain Signs and verifies models with a
public transparency log

OSS-Fuzz (Google) Memory-unsafe native
stacks

Continuous fuzzing for open-
source C/C++ and Rust projects

AddressSanitizer (LLVM) Memory-unsafe native
stacks

Catches use-after-free and
overflows during testing

workers-rs (Cloudflare) Memory-unsafe parsers
at the edge

Runs Rust Workers compiled to
WebAssembly

Cloudflare AI Gateway Data leakage, abuse Logging, rate limiting and caching
for model traffic

Cloudflare Firewall for AI Prompt injection, data
exfiltration

Filters prompts and responses at
the edge, finds shadow AI
endpoints

Cloudflare Secrets Store Over-privileged agents Holds keys as bindings so code
and models never see raw values

Framework Use it for

OWASP Top 10 for LLM Applications Shared vocabulary for LLM app risks, from
prompt injection to excessive agency
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https://github.com/protectai/llm-guard
https://github.com/microsoft/presidio
https://github.com/protectai/modelscan
https://github.com/huggingface/safetensors
https://github.com/sigstore/model-transparency
https://github.com/google/oss-fuzz
https://clang.llvm.org/docs/AddressSanitizer.html
https://github.com/cloudflare/workers-rs
https://developers.cloudflare.com/ai-gateway/
https://www.cloudflare.com/application-services/products/firewall-for-ai/
https://developers.cloudflare.com/secrets-store/
https://genai.owasp.org/llm-top-10/


Framework Use it for

MITRE ATLAS Catalog of real adversary tactics and
techniques against AI systems

NIST AI Risk Management Framework Governance structure for mapping, measuring
and managing AI risk

Google Secure AI Framework (SAIF) Practical control families for securing AI
systems end to end

CISA: The Case for Memory Safe
Roadmaps

Guidance for planning a move to memory-safe
languages

Cloudflare CAA records Restricting which certificate authorities can
issue for your domains
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https://atlas.mitre.org/
https://www.nist.gov/itl/ai-risk-management-framework
https://saif.google/
https://www.cisa.gov/resources-tools/resources/case-memory-safe-roadmaps
https://www.cisa.gov/resources-tools/resources/case-memory-safe-roadmaps
https://developers.cloudflare.com/ssl/edge-certificates/caa-records/
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