@) Securing

Artificial Intelligence

Executive Summary

As artificial intelligence systems become integral to enterprise operations, they simultaneously
create expansive new attack surfaces that traditional security solutions cannot adequately protect.
The Al lifecycle, which includes gathering data, training models, using them for predictions, and
running automated agents, has weaknesses at each stage:

e Data poisoning attacks can compromise model integrity before deployment
* Exposed inference endpoints become high-value targets for exploitation

» Interconnected Al agents risk cross-contamination that can cascade through entire systems.

Xiid’s Terniion architecture, anchored by our SealedTunnel technology, provides a comprehensive
security framework specifically designed to address these critical Al security challenges. By
eliminating attack surfaces rather than merely defending against them, Xiid enables organizations
to secure their Al infrastructure with military-grade protection while maintaining the operational
efficiency required for modern Al workloads.
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The Critical Security Challenges in Al Systems

The Al Attack Surface Is Expanding Exponentially

Modern Al systems introduce attack vectors that extend far beyond traditional cybersecurity concerns.
Unlike conventional software that operates on predetermined logic, Al models process vast datasets, make
autonomous decisions, and often operate across distributed infrastructure, including cloud, edge, and on-
premises environments. This complexity creates numerous opportunities for exploitation.

Data Poisoning Corrupts Al at the Source

Data poisoning represents one of the most insidious threats to Al systems. Attackers manipulate training
datasets by injecting malicious, mislabeled, or subtly altered samples that corrupt model behavior at

its foundation. Unlike traditional cyberattacks that crash systems and immediately sound alarms, data
poisoning attacks operate silently. The poisoned models pass standard validation checks and appear to
function normally until triggered by specific inputs or conditions.

Types of data poisoning attacks:

e Label flipping attacks:
Switch correct labels to incorrect ones while maintaining overall accuracy metrics

e Backdoor injection:
Embed hidden triggers, giving adversaries remote control over model predictions

e Availability attacks:

Flood training data with corrupted samples, degrading overall model reliability
* Targeted poisoning:

Affect specific inputs while allowing normal operation elsewhere
* Stealth attacks:

Introduce gradual modifications across training cycles to evade detection

Detection is the primary challenge with data poisoning. Standard validation sets rarely show red flags
because only a fraction of the dataset may be contaminated. Even retraining may not resolve the issue if
poisoned data remains in the pipeline.

Inference Endpoints are Vulnerable

Al inference endpoints—where trained models serve
predictions to users and applications—represent critical
attack vectors. When organizations deploy Al models
as services, they create network-accessible endpoints
that process sensitive queries and return potentially
confidential results.

Key threats to inference endpoints:

¢ Model weight extraction:
Attackers probe the endpoint to reconstruct proprietary
model architectures
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e Inputdatalogging:
Exposes sensitive information transmitted to the model
+ Inference manipulation: We exceed Zero Trust

Adversaries alter model outputs or decision-making processes principles by;

e Data exfiltration:
Crafted queries designed to leak training data or sensitive
information

e Adversarial inputs:
Specifically designed to fool models into incorrect
classifications

Traditional security measures like data encryption at rest, network
segmentation, and API authentication often fail to address the
fundamental vulnerability: once data arrives at the inference
endpoint, organizations must trust the entire server infrastructure.
A compromised host OS, exposed model weights, or inadequate
access controls can all lead to catastrophic breaches.

Al Agent Communications are Being Poisoned
and Cross-Contaminated

The rise of autonomous Al agents introduces additional and entirely
new security paradigms. These agents often operate with elevated
privileges, connect to multiple systems and data sources, and
communicate with other agents to accomplish complex tasks.

This interconnectedness creates opportunities for agent session
smuggling, context poisoning, and cross-agent contamination.

When multiple Al agents share infrastructure, memory, or
communication channels without proper isolation, a compromised
agent can inject malicious instructions into conversations, corrupt
the understanding and context of other agents, or exfiltrate

data through hidden instructions embedded in agent-to-agent
communications. The consequences extend beyond individual
agent compromise. A single poisoned agent in a multi-agent
system can cascade failures throughout the entire infrastructure.

Machine Learning Operations (MLOps)
Pipeline Security

The complexity of MLOps pipelines that leverage data collection,
preprocessing, model training, validation, deployment, and
monitoring creates numerous vulnerability points that attackers
actively exploit.

Security researchers have identified over 20 vulnerabilities in MLOps
platforms, including

« Inherent flaws in model formats that support automatic code
execution upon loading
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+ Lack of authentication in platform APIs

+ Infrastructure/GPU compromises.

When attackers compromise MLOps infrastructure, they can inject malware into model pipelines, steal
proprietary models, hijack the GPUs you're using to train models to instead mine bitcoins for hackers, or
establish persistent backdoors. The distributed nature of MLOps compounds these challenges.

Xiid’'s Comprehensive Al Security Architecture

Exceeding Zero Trust: A Paradigm Shift in Al Security

Xiid's solutions represent a fundamental reimagining of security architecture specifically designed to
address the unique challenges of Al infrastructure. Rather than employing reactive measures that attempt
to detect and respond to threats, Xiid proactively eliminates the pathways through which attacks can
occur.

This architecture ensures that neither endpoints nor Xiid itself possesses excessive knowledge about
enterprise datq, locations, or identities, creating a “triple-blind” communication model that removes trust
assumptions entirely.

End-to-End Security of the Al Development Process

Xiid's SealedTunnel technology is the foundation for securing Al training infrastructure and development
pipelines. Here’'s what that looks like end-to-end..

Securing Data Lakes and Data Repositories

Organizations frequently need to consolidate data from diverse sources—edge devices, partner systems,
public datasets, third-party APIs—into centralized data lakes or databases for model training. This data
exfiltration process introduces significant risk: data in transit is vulnerable to interception, source systems
may be compromised, and aggregation points become attractive targets.

Secure Data Collection from Distributed Sources

Modern Al training datasets often aggregate information from thousands or millions of endpoints: loT
sensors, mobile devices, web applications, partner organizations, and public repositories. Each data source
represents a potential compromise point, and the networks connecting them may be hostile or monitored.

SealedTunnel enables secure data exfiltration by:

«  Establishing outbound-only connections from data sources to central repositories, eliminating the need
for data sources to accept any inbound connections

+  Wrapping all data transfers in triple-layer encryption that protects data as it traverses potentially
hostile networks

+  Supporting gateway deployments where a single intermediary device (such as a Raspberry Pi or
edge server) can aggregate data from multiple sources before establishing a SealedTunnel to central
storage
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Organizations collecting data from field deployments, remote facilities, or partner networks can use
SealedTunnel to ensure that data reaches central training repositories securely, regardless of the
quality or security of intermediate networks.

Preventing Data Poisoning in Agent Knowledge Bases

Many Al agents rely on Retrieval-Augmented Generation (RAG) systems that combine large
language models with external knowledge bases, vector stores, or document repositories. These
knowledge bases enhance agent capabilities by providing access to current information, proprietary
data, or specialized domain knowledge. However, RAG systems introduce knowledge base poisoning
vulnerabilities where attackers manipulate the documents, embeddings, or metadata stored in
vector databases to influence agent behavior.

Xiid protects agent knowledge bases by:

« Securing all access to vector databases and
knowledge repositories through process-isolated
SealedTunnel connections, preventing unauthorized
modification of stored documents or embeddings

« Closing inbound ports on knowledge base
infrastructure, making it impossible for attackers to
directly target vector databases or document stores

Organizations can deploy Terniion to protect RAG
infrastructure, including vector databases (Pinecone,
Weaviate, Qdrant), document stores, and embedding
generation services, ensuring that agent knowledge
bases remain trustworthy and free from poisoning.

Securing Model Training Infrastructure

Training high-quality Al models requires access to vast datasets that often contain sensitive,
proprietary, or confidential information. Traditional approaches to securing these data sources rely on
methodologies that all create exploitable attack surfaces for adversaries, such as perimeter defenses,
VPNs, and network segmentation.

This architecture is particularly critical for Al development environments where data scientists
frequently access training and testing data from diverse locations, devices, and networks.
SealedTunnel enables secure data access from any location, even hostile networks or public WiFi,
without exposing data repositories to attack.

Protecting Compute Resources During Model Training

Model training infrastructure represents a high-value target due to the computational resources they
control, the proprietary code they execute, and the intellectual property they generate. GPU clusters,
distributed training environments, and specialized Al accelerators all need to be connected to the
network to work together, but this connection makes them vulnerable

SealedTunnel secures training compute by:

« Microsegmenting at the process level rather than the network level, ensuring that even if one
training process is compromised, attackers cannot move laterally to other processes or systems
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«  Eliminating public IP address requirements for training
nodes, rendering them invisible to external attackers
while maintaining cluster communication capabilities

«  Providing outbound-only cluster coordination that
enables distributed training across multiple nodes,
regions, or clouds without exposing any inbound attack
surface

Organizations can deploy Terniion across heterogeneous
training infrastructure without requiring wholesale
infrastructure replacement, including on-premises

GPU clusters, cloud-based training services, and hybrid
environments. The solution operates as an overlay that
integrates with existing MLOps platforms such as Kubeflow,
MLflow, and cloud-native training services.

Securing Code Repositories and Model
Registries

Source code repositories and model registries contain

some of the most valuable intellectual property in Al
development: proprietary algorithms, trained model weights,
training configurations, and deployment pipelines. These
systems face constant attack pressure from sophisticated
adversaries seeking to steal models, inject malicious code, or
compromise software supply chains. Modern Al development
relies heavily on continuous integration and continuous
deployment (CI/CD) pipelines to automate testing,
validation, model training, and deployment. These pipelines
integrate numerous components that each represent a
potential compromise point.

SealedTunnel technology protects repositories and registries by:

Organizations deploying
SealedTunnel for Al CI/
CD report deployment
times averaging less
than 90 minutes, with
no required rip-and-
replace of existing
infrastructure. The
solution seamlessly
integrates with popular
Cl/CD platforms,
including Jenkins, GitLab
CI/CD, GitHub Actions,
and CircleCl.

«  Removing all inbound network access to GitLab, model registries, and artifact storage
systems, making it exceedingly difficult or impossible for attackers to exploit vulnerabilities in

these systems

+  Securing runner access and communication so that CI/CD runners, which often operate
with elevated privileges, can only be accessed through authenticated, process-isolated
SealedTunnel connections and can only access the repository through SealedTunnel

connections

«  Preventing credential exposure by eliminating the need to store API keys, tokens, or
credentials in environment variables or configuration files that could be accidentally

committed to repositories

SealedTunnel technology secures Al CI/CD pipelines by:

« Segmenting each pipeline component at the process level, preventing lateral movement

even if one component is compromised
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« Securing GitLab runners, GitHub Actions, and other automation infrastructure so they can operate with
all inbound ports closed

«  Protecting deployment to production by wrapping all connections to production Al services, databases,
and model endpoints in triple-encrypted, outbound-only tunnels

- Isolating testing environments so that test failures, security scans, or validation steps cannot be
manipulated by external attackers

Securing Al Inference Endpoints

While securing the training process protects models during development, production inference endpoints
sit directly in the blast radius of user traffic, adversarial inputs, and hostile networks. Every inference
request creates an opportunity for reconnaissance, data exfiltration, or model manipulation that traditional
perimeter tools and API gateways struggle to contain.

Terniion transforms inference endpoints from network-exposed services into out-of-range resources that
cannot be scanned, probed, or casually targeted over the internet. Instead of relying on open ports plus
layered controls, Xiid binds access to specific processes and authenticated applications, eliminating the
generic “Al API" attack surface that most environments present today.

SealedTunnel technology hardens inference endpoints by:

« Closing all inbound ports on inference infrastructure so endpoints are non-routable from external
networks, even while remaining fully functional for authorized workloads.

« Using outbound-only, process-to-process tunnels so only designated clients can reach specific
inference processes, not the underlying host, subnet, or adjacent services.

«  Applying triple-layer, quantum-secure encryption to every inference session so queries and responses
stay protected even on compromised, monitored, or degraded networks.

+ Microsegmenting at the process level to prevent lateral movement from an exposed or compromised
component into other Al models, data stores, or control planes.

With this model, inference endpoints effectively disappear as generic network targets and become tightly
scoped, cryptographically enforced conversations between known applications and specific Al processes.
This results in a production environment where adversaries can no longer meaningfully scan, fingerprint, or
abuse inference endpoints as an entry point into Al infrastructure.

Restricting Access to Authorized Users Only

Traditional API security relies on authentication tokens, rate limiting, and network firewalls to control access
to inference endpoints. However, these approaches assume that attackers will attempt to connect through
normal channels, an assumption that sophisticated adversaries routinely violate through credential theft,
session hijacking, or exploitation of implementation vulnerabilities.

SealedTunnel implements inference endpoint security by:

« Closing all inbound ports on inference servers, making the endpoints completely invisible to external
scanning and malicious prompt injections

« Establishing process-to-process connections between authorized client applications and specific
inference processes, preventing attackers from accessing the broader system even if they compromise
a client
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This architecture ensures that even if an attacker steals a user’s device, compromises their network
connection, or exploits a vulnerability in the client application, they cannot directly attack the inference
endpoint or move laterally to other Al services.

Protecting Model Weights and Intellectual Property

Trained Al models represent significant investments in computational resources, data curation, and
engineering expertise. When these models are deployed as inference services, they become targets for
model extraction attacks, where adversaries repeatedly query the model to reconstruct its parameters, or
model inversion attacks that attempt to extract training data from model responses.

SealedTunnel protects model intellectual property by:

«  Preventing direct access to model weights stored on inference servers, as all inbound ports remain
closed

« Encrypting all inference queries and responses with triple-layer, quantum-secure encryption that
prevents man-in-the-middle attacks or response manipulation

- Isolating inference processes from other services on the same infrastructure, preventing container
escape attacks that could expose model files

By turning model access into a tightly controlled, process-scoped conversation rather than a generic
network service, model theft and inversion attacks become dramatically harder and far more expensive for
attackers. Organizations can safely operationalize their most valuable models, knowing that the underlying
weights and training data remain out-of-range even when inference endpoints are exposed to untrusted
users and networks.

Preventing Data Leakage and Privacy Violations

Al inference endpoints often process sensitive queries containing personal information, financial data,
medical records, or confidential business information. Traditional approaches encrypt data in transit
using TLS, but once queries reach the endpoint, data becomes vulnerable to logging, memory dumps, or
compromise of the host operating system.

SealedTunnel addresses inference data privacy by:

+ Maintaining end-to-end encryption throughout the entire inference workflow, ensuring that query data
is never exposed in plaintext except within the isolated inference process

«  Operating on dirty, hostile, and degraded networks with industry-leading packet delivery, ensuring that
even on compromised network infrastructure, inference queries remain protected

+  Supporting quantum-secure encryption algorithms (Kyber key encapsulation and Dilithium digital
signatures) to protect against “Harvest Now, Decrypt Later” attacks, where adversaries collect
encrypted traffic for future decryption

This protection is particularly critical for industries with strict regulatory requirements such as healthcare
(HIPAA), finance (GLBA, PCI-DSS), and government operations, where data leakage can result in severe
penalties and loss of public trust.
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Securing Agentic Al

Agentic Al introduces a new class of security problems because agents do not just answer questions; they
take actions, call tools, and talk to each other, often with elevated permissions and access to sensitive
systems. Without strong isolation and verifiable accountability, a single poisoned or compromised agent
can quietly spread malicious instructions, leak data, or trigger downstream systems in ways that are
difficult to detect or reverse.

Preventing Agent Communication Poisoning

In multi-agent systems where agents collaborate to solve complex problems, they must exchange
information, share context, and coordinate actions. This creates opportunities for session smuggling
attacks, where malicious instructions are hidden in agent messages, or context poisoning attacks that
corrupt an agent’s understanding of its objectives or constraints.

Xiid prevents agent communication poisoning by:

+ Isolating agent-to-agent communications through dedicated SealedTunnel connections that prevent
unauthorized agents from eavesdropping on or injecting content into conversations

«  Ensuring that agent memory stores (such as vector databases containing conversation history)
can only be accessed through process-isolated connections, preventing cross-agent memory
contamination

- Eliminating the ability for compromised agents to directly attack other agents, as all agents operate
with closed inbound ports and can only be accessed through authenticated SealedTunnel connections

Organizations deploying multi-agent Al systems can use Xiid’s architecture to ensure that each agent
operates in a cryptographically isolated environment, with all communications protected by triple-layer
encryption and quantum-secure algorithms.

Ensuring Agent Accountability and Auditability

When Al agents operate autonomously with elevated privileges, organizations heed comprehensive logging
and monitoring to detect suspicious behavior, investigate security incidents, and demonstrate compliance
with regulatory requirements.

Xiid enables agent accountability by:

«  Supporting integration with Security Information and Event Management (SIEM) systems that can
correlate agent activities across distributed infrastructure

«  Maintaining cryptographic proof of connection authenticity, ensuring that logged activities can be
definitively attributed to specific agents and cannot be repudiated

Security operations centers (SOCs) can leverage Xiid's logging capabilities to establish baseline agent
communication, detect anomalies that may indicate compromise, and rapidly respond to incidents
involving agent systems.
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Securing the Future of Al

The rapid adoption of artificial intelligence across industries has created an urgent imperative to address

the unique security challenges that Al systems introduce. From data poisoning that corrupts models at their
foundation, to exposed inference endpoints that leak intellectual property and sensitive data, to autonomous
agents that risk cross-contamination and communication poisoning, the Al attack surface extends far beyond
what traditional security solutions can adequately protect.

Xiid's Terniion architecture, anchored by our SealedTunnel technology, provides a comprehensive security
framework specifically designed for the Al lifecycle. By eliminating attack surfaces rather than merely defending
against them, closing all inbound ports while maintaining full operational capability, and implementing triple-
layer quantum-resistant encryption for all communications, Xiid enables organizations to secure their Al
infrastructure with military-grade protection.

The solution addresses critical pain points across the entire Al lifecycle:

+  Securing training data collection and storage

+  Protecting model training infrastructure and CI/CD pipelines

«  Ensuring inference endpoint security and access control

«  Preventing Al agent cross-contamination and communication poisoning
- Safeguarding RAG knowledge bases from poisoning attacks

- Enabling secure distributed and federated learning

Perhaps most importantly, Xiid’'s architecture achieves this comprehensive security without requiring
wholesale infrastructure replacement. Organizations can deploy Terniion in 90 minutes or less, integrate
seamlessly with existing Al frameworks and platforms, and implement phased rollouts that secure critical
systems first while gradually expanding coverage.

As Al systems become increasingly integral to business operations, national security, and critical
infrastructure, the organizations that successfully deploy Al at scale will be those that address security as

a foundational architectural principle. Xiid's Terniion provides that foundation, enabling organizations to
confidently embrace the transformative potential of Al while maintaining the highest levels of security, privacy,
and operational resilience.

xiid.com.
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