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As generative Al (GenAl) technologies
rapidly transform business operations,
organizations face unprecedented
security challenges. This white paper
examines the unique security risks
associated with Al inference—the process
of deploying trained models to make
predictions or generate content.
Understanding these risks is essential for
organizations that seek to harness Al's
benefits while protecting their data,
reputation, and operations. The paper
offers a comprehensive analysis of the
inference landscape, deployment
approaches, security vulnerabilities, and
the critical defensive measures that
enterprises must implement to secure
their Al systems.

— James White, President & CTO,
CalypsoAl

03 / Security Risks of Generative Al Inference



>

Chapter 1

Introduction
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GenAl has rapidly
evolved from an
experimental technology
to a transformative
business tool.
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From content creation to decision support,
these systems offer remarkable capabilities
that enhance productivity, creativity, and
problem-solving. Organizations across virtually
all sectors are deploying Al to automate tasks,
generate insights, and create new customer
experiences at an unprecedented pace.
However, as organizations increasingly
integrate Al into critical workflows, security
considerations must be prioritized to prevent
potentially serious consequences.

This paper focuses specifically on the security
aspects of Al inference and provides guidance
for organizations seeking to implement robust
protection mechanisms. Unlike many
discussions on Al security that focus primarily
on data protection during training, we examine
the often-overlooked but equally critical
vulnerabilities that emerge during deployment
and operational use of Al systems.

These insights are essential for security
leaders, technology executives, and risk
managers navigating the complex landscape
of Al implementation.
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Chapter 2

The Training-
Inference Divide

The Al lifecycle consists of two primary phases:
training and inference. Understanding this
distinction is crucial for security planning and
resource allocation.
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of organizations enter the Al
ecosystem at Inference

Training

Training is the resource-intensive process of
building Al models using vast datasets and
computational resources. This phase requires
specialized expertise in data science, machine
learning engineering, and domain knowledge.
Training foundation models can cost tens or
even hundreds of millions of dollars, consuming
enormous computational power and requiring
sophisticated infrastructure. The complexity
and cost of training have created a
concentrated market where only a small
number of organizations—primarily major
technology companies and specialized Al labs
—engage in developing foundation models.
These organizations invest in massive data
collection, cleaning, and annotation efforts,
along with the research expertise to design and
optimize model architectures.
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Inference

Inference, sometimes referred to as runtime, by
contrast, is the deployment and use of these
pre-trained models to generate outputs based
on new inputs. This is where over 99% of
organizations enter the Al ecosystem.

Rather than building models from scratch,
most companies leverage existing models to
solve specific business problems. Inference
requires significantly less computational power
than training and can be implemented with
more modest technical expertise.

Leveraging Al in this way means organizations
can focus on integrating Al capabilities into
their applications and workflows without
needing to understand the intricacies of

model development.
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The economics of Al development have
created a market dynamic where models are
increasingly becoming commoditized utilities.
The rapid proliferation of both commercial and
open-source models has dramatically reduced
barriers to entry. Organizations can now access
powerful Al capabilities without needing to
develop the underlying models themselves.
This shift is analogous to how most companies
today use cloud computing rather than building
their own data centers.

This democratization of Al access shifts
security concerns from model development to
model deployment and use. While training
security focuses on preventing data poisoning
and ensuring training data quality, inference
security addresses a different set of risks
related to model behavior, data handling during
operations, and the protection of production
systems against manipulation and exploitation.
As organizations adopt Al at inference, their
security teams must develop expertise specific
to inference-related vulnerabilities to properly
protect their Al assets.
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Chapter 3

Inference
Deployment
Approaches

Organizations typically deploy Al

inference capabilities through two primary
approaches, each with distinct security
implications, operational considerations,
and risk profiles. The choice between these
approaches fundamentally shapes an
organization's security posture and defines
the responsibilities they must assume
versus those they can delegate
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Models-as-a-Service

Many organizations access Al capabilities
through APIs suppliedprovided by major model
providers such as OpenAl, Anthropic, Google,
and Microsoft. This cloud-based approach
offers several significant advantages for
organizations seeking to rapidly implement

Al capabilities.

Benefits

Implementation simplicity stands as a primary
benefit, as organizations can integrate Al
capabilities with minimal Al expertise.
Technical teams can focus on application
design rather than model management,
enabling faster time-to-market and broader
adoption across the organization. The provider
assumes responsibility for maintenance,
regularly updating models with performance
improvements, security patches, and new
capabilities without requiring customer
intervention. This continuous improvement
cycle ensures organizations always have
access to state-of-the-art model capabilities.

The scalability offered by models-as-a-service
is particularly valuable for organizations with
variable workloads. The provider manages the
underlying infrastructure, allowing customers
to scale from minimal usage to enterprise-wide
deployment without procurement delays or
capacity planning. This elasticity is especially
beneficial for organizations experimenting with
Al or those with seasonal demand patterns.
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Challenges

This approach introduces specific security
challenges that must be carefully assessed.
Data privacy concerns are paramount, as
sensitive information may be transmitted to
third-party servers during the inference
process. Organizations must evaluate how
providers handle data, what retention policies
exist, and whether data might be used to
further train and improve provider models.

In regulated industries, this data transmission
may create compliance issues regarding data
residency and sovereignty.

Vendor lock-in is another strategic vulnerability
with this approach. As organizations build
applications and processes around specific
provider APIs and model behaviors, switching
costs increase substantially. This dependency
may limit future flexibility and create business
continuity risks if the provider changes terms,
experiences outages, or exits the market.

Organizations also face limited visibility into the
underlying security mechanisms and model
behaviors. The black-box nature of these
services means security teams have restricted
insight into how inputs are processed, what
safeguards exist, and what vulnerabilities might
be present. This opacity complicates security
assessments and risk management efforts.

Cost unpredictability can also become a
significant challenge. Usage-based pricing
models can lead to escalating expenses as
adoption grows, and organizations may find it
difficult to accurately forecast costs as usage
patterns emerge. This unpredictability
complicates budgeting and may create
incentives to limit Al usage even when it offers
business value.
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Self-Hosted Models

Alternatively, organizations may download and
run models within their own infrastructure,
either using open-source models or through

licensing arrangements with model developers.

This approach provides organizations with
greater control over their Al capabilities but
requires more significant internal expertise and
resource investment.

Benefits

Data control represents a primary advantage,
as sensitive information remains within
organizational boundaries during processing.
This approach can simplify compliance with
data protection regulations and reduce
concerns about third-party access to
proprietary information. Organizations with
strict data sovereignty requirements or those
handling highly sensitive information often
prefer this approach despite its operational
complexity.

Self-hosting offers greater customization
flexibility, enabling organizations to adapt
models to specific requirements through
fine-tuning or specialized deployment
configurations. This adaptability can be
particularly valuable for unique use cases or
industry-specific applications where generic
models might underperform or present
unique risks.
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Cost predictability is another advantage, as
self-hosting typically involves fixed
infrastructure costs regardless of usage
volume. This predictability can be
advantageous for organizations with
consistent, high-volume Al workloads where
consumption-based pricing would become
prohibitively expensive. Organizations can
optimize infrastructure for their specific needs
rather than paying premium rates for
provider services.

Challenges

Self-hosting introduces significant challenges
that organizations must be prepared to
address. Technical expertise requirements
are substantial, as deployment and
management demand.

Specialized knowledge of machine learning
operations (MLOps), model optimization, and
infrastructure management. Organizations
must develop or acquire these capabilities,
which may represent a significant investment.

In addition, the maintenance burden falls
entirely on the organization, which must
manage updates, patches, and optimizations.
This ongoing responsibility requires dedicated
resources to monitor model performance,



“As the Al landscape continues to

evolve, deployment flexibility
becomes increasingly important
for managing both security and
operational requirements.”

security vulnerabilities, and emerging best
practices. Without proper maintenance, self-
hosted models can quickly become outdated
or vulnerable to newly discovered exploits.

Security responsibility also shifts entirely to the
organization, creating full accountability for
securing the model environment. This includes
implementing proper access controls,
monitoring for misuse or abuse, and ensuring
appropriate data handling throughout the
inference process. Security teams must
develop specialized expertise in Al security
rather than relying on provider safeguards.

Resource requirements can be substantial, as
high-performance models may demand
significant computational resources, including
specialized hardware like GPUs. Organizations
must procure, maintain, and upgrade this
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infrastructure as requirements evolve and more
powerful models emerge. These capital
investments can create financial barriers to
adoption or limit the scope of deployment.

Taking these considerations into account,
organizations must carefully evaluate these
two approaches based on their specific
requirements, risk tolerance, and existing
capabilities. Many adopt hybrid strategies,
using models-as-a-service for some
applications while self-hosting for others based
on sensitivity, performance needs, and
regulatory considerations.

As the Al landscape continues to evolve,
deployment flexibility becomes increasingly
important for managing both security and
operational requirements.
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Chapter 4

Risks of Selecting
the Wrong Model

Model selection is a critical decision that
impacts not only performance but also security.
Organizations typically evaluate models based
on several criteria, but often underestimate the
security implications of their choices. This
oversight can lead to significant vulnerabilities
that may only become apparent after
deployment in production environments.
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Organizations traditionally focus on a set of
functional and operational criteria when
selecting Al models:

- Accessibility considerations include whether
the model is available for their intended
deployment method—either through API
access or as a downloadable artifact.

Cost factors encompass both direct expenses
like license fees and indirect costs such as
computational requirements and ongoing
maintenance.

Quality assessment measures the model's
accuracy, relevance, and abilitg to generate
appropriate outputs for the intended use case.

Speed considerations include inference
latency and throughput, which directly impact
user experience and operational efficiency.

Size factors consider the resource
requirements for deployment, including
memory footprint and computational
demands.
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However, organizations frequently overlook
a crucial criterion: security. This oversight
stems from several factors including the
relative novelty of GenAl technologies, the
lack of standardized security benchmarks,
and the limited visibility into model internals.
Even sophisticated organizations may lack
the specialized expertise needed to properly
evaluate model security characteristics.

This gap in the evaluation
process can introduce
significant vulnerabilities that
undermine otherwise sound Al
implementation strategies.



>

15

Unsecure models present numerous risks that can
materialize in unexpected and harmful ways.

Models may contain intentional or
unintentional backdoors — vulnerabilities
deliberately or accidentally introduced
during development that allow attackers
to trigger specific behaviors. These
backdoors can be extremely difficult

to detect without specialized testing

but can lead to manipulated outputs
when exploited.

Data leakage represents another
significant risk, as models may
inadvertently reveal training data in
responses. This leakage can expose
sensitive information, violate copyright
protections, or compromise personal
data. The risk is particularly acute with
language models that may have been
trained on proprietary or confidential
documents, creating a vector for
inadvertent information disclosure.

Vulnerability to prompt injection attacks
poses a growing concern, as attackers
develop increasingly sophisticated
techniques to manipulate model behavior.
These attacks can bypass safety
mechanisms, extract sensitive information,
or cause the model to generate harmful
content. The effectiveness of these attacks
varies significantly between models, with
some displaying robust defenses while
others remain highly susceptible.

Security Risks of Generative Al Inference

Models may also generate harmful or
inappropriate content in response to
seemingly innocuous prompts. This risk
extends beyond obvious categories like
hate speech or explicit content to include
more subtle issues such as misinformation,
bias, or content that conflicts with
organizational values. The thresholds and
detection mechanisms for problematic
content vary widely between models.

Authentication and access control
mechanisms also differ substantially
between models and providers.
Inadequate controls can lead to
unauthorized use, excessive costs, or
exposure of sensitive capabilities to
inappropriate users. Organizations must
evaluate whether the model's
authentication approach aligns with their
security requirements and existing
identity management systems.

Some models may have undocumented
capabilities that can be exploited for
malicious purposes. For example, these
capabilities might include the ability to
generate malicious code, circumvent
content filters, or access information
outside expected boundaries. Without
thorough security assessment,
organizations may remain unaware of
these hidden risks until they manifest

in production.



‘> “ Organizations must develop
systematic approaches to
evaluating model security as
part of their selection process”

Security evaluation requires specialized
expertise and tooling, making it challenging
for organizations to properly assess model
security without dedicated resources.
Traditional security teams may lack Al-
specific knowledge, while Al teams may lack
security expertise. This gap necessitates new
approaches to security assessment that
combine both disciplines.
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As models become more powerful and
integrated into critical business functions, the
security implications of model selection
become increasingly significant.
Organizations must develop systematic
approaches to evaluating model security as
part of their selection process, incorporating
both technical assessment and risk
management perspectives. This evaluation
should consider not only the model itself but
also its integration into the broader
organizational security architecture.
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Chapter 5

Production
Deployment Risks

When Al models are deployed in production
environments, they face numerous security
threats that can impact data security, operational
integrity, and organizational reputation.

These risks extend beyond traditional
cybersecurity concerns and require specialized
understanding and mitigation strategies.
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Security Vulnerabilities

Production Al systems
face several types of
technical vulnerabilities
that can be exploited by
malicious actors.

Prompt injection attacks represent one of the
most prevalent concerns, where attackers craft
inputs specifically designed to manipulate the
model into generating unauthorized outputs or
revealing sensitive information. These attacks
have evolved rapidly in sophistication, moving
from simple directive overrides to complex
techniques that exploit the nuances of model
behavior. Organizations may be unaware

that their models are vulnerable until an
incident occurs, particularly as new attack
methods emerge.

Indirect prompt injection creates additional
attack vectors when untrusted data is
incorporated into prompts. For example, a
customer service Al that incorporates user-
submitted information into its prompts could be
manipulated if the user input contains malicious
instructions. These attacks are particularly
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concerning because they leverage legitimate
application flows rather than attempting to
directly compromise the system. Detection
requires sophisticated monitoring that
understands both the application context and
model behavior patterns.

Model extraction techniques allow attackers
to systematically query an Al system to
essentially steal its capabilities or reverse-
engineer its behavior. Through carefully crafted
input sequences, attacker can reconstruct
approximations of proprietary models,
potentially undermining competitive
advantages or intellectual property protections.
This risk is particularly significant for
organizations that have invested in custom
model fine-tuning or that use models as part of
their core product offerings.

Jailbreaking methods continue to evolve as
attackers find new ways to circumvent safety
controls and guardrails built into models.
These techniques range from simple pattern
manipulations to sophisticated approaches
that exploit model understanding of context
and language. Successful jailoreaks can
bypass content filters and other protective
measures, enabling the generation of harmful
content or circumvention of usage policies.
The effectiveness of these attacks varies
significantly between models and
implementation approaches.



>

Data Risks

Al inference systems
present unique data
security challenges that
extend beyond traditional
data protection concerns.

Data exfiltration risks emerge when models
inadvertently expose proprietary or confidential
information in their outputs. Unlike conventional
data breaches that require direct system
compromise, Al systems may leak sensitive
information through their normal operation if
not properly configured and monitored. This
risk is heightened when models have been
exposed to confidential information during
training or fine-tuning processes.
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Privacy violations represent another
significant concern, particularly when inference
systems process regulated personal data
without proper controls. Mbdels may
inadvertently reveal patterns or details about
individuals in ways that violate privacy
expectations or regulatory requirements.
Organizations must implement appropriate
safeguards to ensure that Al outputs comply
with relevant privacy frameworks such as
GDPR, CCPA, or industry-specific regulations.

Unintended memorization occurs when
models remember specific details from their
training data and reproduce them in responses.
This phenomenon can lead to the exposure of
personal information, proprietary data, or other
sensitive content that was present in training
datasets. The risk is particularly acute with
large language models, which may reproduce
verbatim passages from training materials
under certain prompt conditions. Organizations
using fine-tuned models must be especially
vigilant about this risk when the fine-tuning
data contains sensitive information.
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Business Risks

Beyond technical and data
concerns, Al inference
systems create significant
business risks that can
impact organizational
reputation and operations.

Brand damage can occur when Al systems
generate inappropriate, biased, or offensive
content that becomes publicly associated with
the organization. Even if the problematic output
results from user manipulation rather than system
design, the reputational impact can be substantial
and difficult to mitigate. Organizations with
consumer-facing Al applications face particular
exposure to these risks.

Intellectual property exposure represents
another business concern, as Al systems may
inadvertently reveal trade secrets or proprietary
information in their outputs. This risk extends
beyond direct data leakage to include inferences
or insights that could be valuable to competitors.
Organizations in highly competitive industries or
those with significant intellectual property assets
must implement appropriate controls to prevent
such exposures.
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Operational disruption can result from attacks
on Al systems that have become integral to
business processes. As organizations
increasingly rely on Al for critical functions like
customer service, content moderation, or
decision support, the potential impact of
system compromise or manipulation grows
correspondingly. Disruptions can range from
degraded performance to complete service
outages or the generation of harmful outputs
that require system shutdown.

Compliance violations may occur when Al
outputs contradict regulatory requirements in
areas like fairness, transparency, or prohibited
content. These violations can lead to requlatory
penalties, litigation, or restrictions on Al use.
The complexity of compliance increases as
organizations deploy Al across multiple
jurisdictions with varying regulatory
frameworks. Maintaining compliance requires
continuous monitoring and adaptation as both
regulations and Al capabilities evolve.
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Emerging Threats

The threat landscape for
Al inference continues to
evolve as attackers
develop new techniques
and as models become
more capable.
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Adversarial attacks using specifically crafted
inputs that are designed to manipulate model
behavior represent a growing concern.

These attacks can range from subtle
manipulations that bias outputs, to more
aggressive interventions that cause system
failures or unexpected behaviors. Defending
against these attacks requires sophisticated
detection mechanisms and model robustness.

Al-enhanced social engineering presents
another emerging threat, as malicious actors
use Al to create convincing phishing attempts
or social manipulation. These attacks leverage
Al-generated content to in10rease their
effectiveness and scale, potentially
overwhelming traditional defenses.
Organizations must adapt their security
awareness and detection capabilities to
address these more sophisticated threats.

Supply chain vulnerabilities in the model
development pipeline or deployment
infrastructure create additional risk surfaces.
Organizations may inadvertently introduce
compromised components, from pre-trained
models to supporting libraries or tools.

These vulnerabilities can be difficult to detect
but may create persistent security weaknesses
that attackers can exploit over time. Security
assessments must extend beyond the model
itself to include the entire Al supply chain.
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These risks are not theoretical. Organizations across
industries have already experienced security incidents
related to Al inference, from the exposure of sensitive
data to the generation of harmful content attributed to
their brand. As Al adoption accelerates, the frequency
and impact of these incidents will likely increase,
highlighting the critical importance of comprehensive
security measures for Al inference systems.
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Chapter 6

Enterprise Inference
Defense Requirements

The unique security challenges of Al
inference demand specialized defense
mechanisms tailored to organizational needs.
While model providers implement baseline
safety measures, these generalized controls
are insufficient for enterprise requirements,
particularly in requlated industries or for
sensitive applications.
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Limitations of Standard Controls

Standard model safety controls typically
address common security concerns but are
designed for general usage scenarios rather
than specific enterprise contexts.

These controls generally include filters for
commonly recognized harmful content
categories such as explicit material, hate
speech, or violence. While useful as baseline
protections, these generic filters often lack the
nuance required for specific industry contexts
or organizational policies.

Basic prompt injection protections are typically
included in commercial models, designed to
prevent the most straightforward manipulation
attempts. However, these defenses are
continuously engaged in an arms race with
attackers who develop increasingly
sophisticated techniques. Standard defenses
may quickly become outdated as new attack
vectors emerge, leaving organizations
vulnerable in the interim periods before
provider updates.

Commercial providers also implement
defenses against publicly-known jailbreaking
techniques, regularly updating their systems to
address new methods as they become widely
known. However, there is inevitably a lag
between the discovery of new exploits and the
implementation of corresponding defenses.
Organizations with sensitive Al applications
cannot afford to rely solely on these reactive
protection mechanisms.

These standard controls face significant
limitations when applied to enterprise contexts.
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They are designed for general scenarios and
fail to address industry-specific sensitive
information that may be unique to particular
business sectors.

Similarly, standard controls rarely address
organization-specific proprietary data
protection, such as unreleased product
information, strategic plans, or intellectual
property. Each organization has unique
information assets that require customized
protection mechanisms aligned with their
specific risk profile and business context.

Jurisdictional compliance requirements present
another area where standard controls often fall
short. Different regions implement varying
requlations regarding data protection, Al
usage, and content restrictions. Standard
model controls typically aim for the broadest
compliance but may not address the specific
requirements of all jurisdictions where an
enterprise operates.

Perhaps most critically, standard defenses
typically lag behind emerging attack
techniques. As researchers and malicious
actors develop new methods to manipulate Al
systems, there is inevitably a gap between
discovery and the implementation of
corresponding defenses. Organizations with
sensitive Al deployments need more proactive
protection mechanisms that can identify and
mitigate novel threats before they become
widely exploited.
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The Need for Custom Defense

Effective inference defense requires
customization to address the specific
requirements and risk profiles of individual
organizations. This customization must
consider industry context, regulatory
environment, and organizational risk tolerance,
in order to create comprehensive protection
tailored to the organization's needs.

Vertical-specific requirements demand
specialized controls aligned with industry
contexts. Healthcare organizations must
protect patient information and ensure medical
advice complies with clinical standards.
Financial services need defenses against fraud,
market manipulation, and the leakage of
sensitive data. Manufacturing companies must
protect intellectual property related to
production processes and product designs.
Each industry presents unique risk profiles that
generic controls cannot adequately address.

Jurisdictional compliance presents another
dimension requiring customization.
Organizations operating across multiple
regions must navigate complex requlatory
landscapes including GDPR in Europe, HIPAA
in U.S. healthcare, PCI-DSS for payment
processing, and numerous emerging Al-
specific regulations. Custom controls must
address the specific requirements of each
applicable framework while allowing legitimate
Al usage to continue unimpeded.
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Organizational context creates additional
requirements for customized defenses.

Each organization has unique sensitive data
and intellectual property that requires
protection, from proprietary algorithms to
strategic plans or unreleased products. Custom
defenses must be configured to recognize and
protect these specific information assets,
based on the organization's risk assessment
and data classification schemes.

Use case variations further necessitate tailored
security approaches. Al applications in
customer service require different controls
than those used for internal knowledge
management or product development, for
example. Security mechanisms must be
calibrated to the specific context in which Al is
deployed, balancing protection with usability
appropriate to each application.
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Adaptive security controls that evolve with
the threat landscape provide protection against
newly discovered vulnerabilities or attack
techniques. These controls should incorporate
threat intelligence specific'to Al systems and
provide regular updates to address emerging
risks.

Comprehensive custom
inference defense should
include several key
capabilities to address
these requirements:

Auditing capabilities for compliance
documentation enable organizations to
demonstrate appropriate security measures to
regulators, customers, or other stakeholders.
These capabilities should include
comprehensive logging, analysis tools, and
reporting mechanisms aligned with relevant

Dynamic input scanning enables the
identification of potential attacks or prohibited
content before it reaches the model, preventing
exploitation attempts before they can succeed.
This scanning must be customizable to address

organization-specific concerns beyond
standard categories.

Content filtering aligned with organizational
policies ensures that Al outputs comply with
internal guidelines and external regulations.
These filters must be configurable to address
specific terminology, topics, or patterns
relevant to the organization's risk profile and
usage policies.

Continuous monitoring of Al inputs and
outputs allows security teams to identify
emerging threats or patterns of misuse that
might indicate exploitation attempts. This
monitoring should include both automated
analysis and capabilities for human review
concerning interactions.
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compliance frameworks.

The most effective defense
mechanisms combine pre-
deployment scanning, runtime
protection, and post-deployment
monitoring to create a
comprehensive security envelope
around Al systems. This layered
approach provides defense-in-
depth protection that addresses
risks throughout the Al lifecycle
and adapts to emerging threats as
they develop.
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Chapter 7

Deployment Flexibility
for Defense Solutions

Organizations require flexibility in how they
deploy inference defense solutions, particularly
in requlated industries where specific
deployment models may be mandated by
requlatory requirements or internal policies.
This flexibility allows organizations to
implement appropriate security controls while
meeting their specific operational and
compliance needs.
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SaaS Defense Solutions

Cloud-based security services offer
advantages for many organizations seeking to
implement Al inference defense without
significant infrastructure investment.

These solutions provide several compelling
benefits that make them attractive for
organizations without strict data residency
requirements or those early in their Al security
journey.

Rapid deployment with minimal infrastructure
requirements enables organizations to
implement protection quickly without procuring
and configuring specialized hardware or
software. This speed-to-protection is
particularly valuable as organizations begin
deploying Al and need to establish security
guardrails quickly to prevent initial incidents.

The provision of continuous updates as new
threats emerge represents another significant
advantage of SaaS solutions. Providers can
rapidly deploy new detection mechanisms and
protection capabilities across their customer
base as the threat landscape evolves.

This responsiveness ensures organizations
benefit from the latest security intelligence
without managing updates themselves.
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Scalability to match usage patterns allows
organizations to expand their Al security
coverage as their Al deployments grow.
SaaS solutions typically offer elastic capacity
that can accommodate both an increase in
volume and expansion to new use cases
without requiring infrastructure planning or
procurement cycles.

The reduced operational burden of SaaS
solutions allows security teams to focus on
policy definition and incident response rather
than infrastructure management.

This efficiency is particularly valuable given the
shortage of specialized Al security expertise in
the market. Organizations can leverage
provider expertise rather than developing all
capabilities internally.
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On-Premise Defense Requirements

Despite the advantages of cloud-based
solutions, highly regulated industries often
require on-premise security controls due to
specific regulatory or operational constraints.
These requirements stem from several factors
that can make cloud-based solutions
problematic in certain contexts.

Data sovereignty requirements mandate
that certain types of data must remain within
specific geographic boundaries throughout
processing. These requirements are
particularly common in financial services,
government operations, and healthcare.
On-premise solutions ensure that both the
Al system and its security controls operate
entirely within the required boundaries.

Regulatory constraints on data movement
affect organizations in highly regulated
industries which may be prohibited from
sharing certain types of data with third parties
or moving it outside controlled environments.
On-premise security solutions allow these
organizations to implement appropriate
controls without transmitting sensitive

data to external providers.
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Air-gapped environments for critical systems
present another scenario requiring on-premise
deployment. Organizations operating in
defense, critical infrastructure, or other
sensitive domains may maintain systems with
no external network connectivity.

Security controls for Al systems in these
environments must function entirely within the
isolated network.

Internal compliance policies may impose
additional requirements beyond external
regulations. Many organizations, particularly
in financial services, healthcare, and
government, maintain strict data handling
policies that limit the use of external services
for sensitive operations. On-premise solutions
allow these organizations to comply with
internal governance requirements while still
implementing robust Al security.
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Conclusion:
Securing the Future
of Al Inference
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As Al inference capabilities become ubiquitous
across enterprises, security must evolve from
an afterthought to a foundational requirement.
Organizations that fail to implement robust
inference security risk data breaches,
reputational damage, and regulatory penalties
that could undermine the substantial benefits
these technologies offer.

The threats facing Al systems are both diverse
and evolving rapidly. From prompt injection
attacks to data exfiltration,or model
manipulation to compliance violations,
organizations face a complex risk landscape
that requires specialized protection. Standard
security approaches developed for traditional
applications prove insufficient when applied to
Al systems, which present unique
vulnerabilities and attack surfaces.

Effective inference security requires a dual
approach that combines both defensive and
offensive security strategies. Defense
mechanisms that detect and mitigate security
threats form the foundation of Al security.
These mechanisms must include customizable
controls that address industry-specific
concerns, organization-specific sensitive
information, and the particular deployment
context of each Al application.

Equally important is red team testing that
actively identifies vulnerabilities before they
can be exploited. This adversarial approach
involves running real-world attacks against Al
systems to discover weaknesses in
implementation, configuration, or underlying
models. Regular security assessments help
organizations identify emerging vulnerabilities
and adapt their defenses accordingly.
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While the risks are significant, they are
manageable with proper security controls.
Organizations that implement comprehensive
inference security can confidently leverage Al's
transformative benefits while protecting their
most valuable assets. This security-by-design
approach enables innovation while maintaining
appropriate risk management and compliance.

As Al adoption accelerates, those
organizations that prioritize inference security
will not only mitigate risks but also gain
competitive advantage through safer, more
reliable Al implementations. They will be
positioned to leverage Al capabilities more
broadly across their operations, extending into
sensitive domains that would otherwise remain
too risky for Al deployment.

The future of Al in the enterprise depends on
our ability to secure inference processes
against an evolving threat landscape.

By implementing comprehensive security
controls, conducting regular assessments, and
maintaining vigilance as technologies evolve,
organizations can realize the full potential of Al
while managing the associated risks.

Inference security is not merely
a technical requirement but a
strateqgic imperative for
organizations seeking to

thrive in an Al-powered future.
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