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Introduction

In today's world, integrating Machine
Learning (ML) and Artificial Intelligence (Al)
into applications is no longer just

a competitive advantage—it's a necessity. As
customer expectations for intelligent agents
increase, many companies are struggling to
keep up, facing challenges

with the pace of change and the growing
need for standardized processes.

In this ebook, we'll delve into the drivers,
challenges, and best practices for integrating
ML and Al development into existing trusted
software development frameworks. We'll
also divulge the risks of unchecked
experimentation and explore how business
leaders can successfully implement Al while
maintaining enterprise-grade control and
governance.

Competition

In a rapidly changing market,
companies that fail to innovate with
Al/ML risk falling behind.
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Innovation

Al and ML provide the capability to
explore new avenues for growth
and service enhancement.

Competition, Innovation,
Cost-Reduction, and
Scalability are Drivers

Escalating customer expectations, and the
subsequent pressure to stay ahead of the
competition with increasingly sophisticated
innovations, is undoubtedly the primary
business driver for investment in ML and Al.
The cost reduction and scalability that
successful MLOps practices afford are a
large part of the equation as well.

However, despite having a strong motivation
to innovate, many businesses lack the
knowledge and trusted framework necessary
to operationalize Al and ML successfully.
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Cost Reduction

Automating tasks throughout the
model development workflow can lead
to operational efficiencies, saving time
and resources.
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Scalability
Organizations are looking to
leverage existing models more

effectively, making them their own
custom agents.
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Standardization, Governance,
and Security are Blockers

The difficulty for organizations when it comes
to AlI/ML initiatives lies in the fact that model
development is a relatively new domain,
historically conducted in isolation, and suffers
from a lack of transparency and integration
with more traditional, established software
development practices, including security -
which is perhaps most elusive in this new
domain. This lack of integration creates
significant challenges for DevOps, Platform,
and Security teams, who are tasked with
managing an Al ecosystem that often feels
like a “black box". They face a lack of clear
visibility into model usage, an inability to
control the Al assets, and the daunting task of
enforcing security and compliance in a rapidly
evolving landscape.

Every few years, a sudden leap in technology
occurs, often outpacing organizational
regulations and established best practices.

When it comes to AlI/ML development
initiatives, Morgan Stanley’'s Mapping Al's
Diffusion report shows that Al
development initiatives were less of a
priority in 2023, with 31% saying they had
no plan to utilize Al in the near future, but
those initiatives have skyrocketed in
importance with only 3% now claiming
they have no plan to use Al in the near
future. However, while 33% had expected
to have Al projects in production by H2
2024, only 14% actualized that goal. 29%
now expect to be in production after 2025,
a sizeable jump from 11% the previous
year.

This data shows how eager organizations
are to bring Al into their applications, but
also how difficult they are finding it. In the
coming year, as more projects advance to
the production stage, organizations will be
required to integrate a variety of tools and
processes to maintain quality, security,
and compliance. The overwhelming task of
creating all these new processes, however,
may result in delays in transitioning into
production.
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Al Innovation is a
Cross-Functional Effort

In ML model and Al application development,

different roles play crucial and

complementary functions. Unfortunately, a*
collaboration among these teams hasn’t been

necessary until now, driven by the need to ML Engineering

scale. Senior leadership will be key in helping Encompasses transitioning models
these teams establish systems that enable from development to production
them to work together effectively. while ensuring scalability and

reliability, continuously monitoring
performance, building APIs for
system interaction, collaborating with
data science for code optimization,
enhancing workflow efficiency,

SCLET LU automating tasks in model pipelines,

Involves analyzing large datasets to and communicating with
identify patterns and anomalies, stakeholders to align model outputs
creating new features to enhance with organizational goals.

model performance, developing and

tuning algorithms while evaluating

their effectiveness using various

metrics, and validating findings

through statistical tests to ensure O

model robustness.
SecOps

Focuses on implementing monitoring
systems to detect threats and
anomalies in AI/ML models,
- developing incident response
protocols for potential risks, enforcing

Data Engineerin
g & access controls and data governance,

Focuses on creating and optimizing and conducting regular vulnerability
data pipelines to collect, manipulate, assessments to ensure compliance
and store data from various sources, with relevant regulations and
ensuring high data quality through standards.

validation and cleaning processes,
and managing databases to handle
large data volumes efficiently.
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Al Developers

Integrate pre-existing and custom-
trained models into software
applications to deliver intelligent

features and capabilities to end users.

Require seamless access to approved
and pre-vetted models in a single
trusted source.
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Product Management

Involves identifying end-user and
stakeholder needs to define Al
application initiative scopes,
prioritizing features based on
feedback and organizational strategy,
fostering cross-functional
collaboration to communicate a clear
product vision, and gathering user
feedback post-release to inform
future updates and improvements.
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DevOps

Involves managing the secure and
scalable infrastructure for hosting
models, automating development
and deployment processes through
Cl/CD practices, and implementing
monitoring tools to track model
performance and identify anomalies
in production.

While the responsibility of helping these
stakeholders work better together to more
effectively integrate Al/ML initiatives falls
primarily on the CIO, CTO, or Development
leadership responsible for ensuring
development efficiency, engagement from
product owners is also crucial, as they are
directly tied to the expectations around Al
features and functionalities. These leaders
must communicate the need for effective
tooling and resources that can empower
these stakeholders to work both
autonomously and collaboratively as
needed.
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The Al/ML Attack Surface

Security and compliance are growing
concerns in the Al/ML landscape.
Enterprises must navigate not only the
technical aspects of AlI/ML but also ensure
that the systems and processes they
implement are secure. This includes
adopting similar security principles that
apply to traditional software.

The key elements of the Al/ML attack
surface include:

Data Vulnerabilities

To safeguard against these threats,
organizations should implement a
comprehensive security and compliance
framework. By proactively addressing
vulnerabilities, businesses can enhance
their AI/ML operations and protect
themselves from emerging threats in this
rapidly evolving landscape.

Collection: Adversaries might manipulate data as it's being

collected, leading to potential biases.

Storage: Inadequate security during data storage can result in
unauthorized access.

Preprocessing: Datasets could be tampered with, introducing
unwanted examples that skew model performance.

Algorithm and

Model Inversion: Malicious actors can extract sensitive

Model Risks information by exploiting weaknesses in the model architecture.

Model Inversion: Malicious actors can extract sensitive
information by exploiting weaknesses in the model architecture.

Deployment
Environment

API Interactions: APIs can create entry points for attacks if not
secured properly.

Threats External System Integration: Models interacting with other
systems can expose or be exposed to vulnerabilities.
Third-Party External Dependency Risks: Reliance on external libraries,

model providers, and tools in AI/ML workflows can introduce
inherent vulnerabilities.

Dependencies

Non-compliant Model Usage: Developers might unknowingly
use third-party models that violate internal policies or
regulatory requirements.
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Mitigation Strategies

Continuous Monitoring

Regularly assess systems for unusual activities and
vulnerabilities.

Rigorous Validation of Data Inputs

Validate data for accuracy and integrity before use
in models.

Robust Access Controls

Ensure that only authorized personnel have access to
sensitive data and systems.

Automated Enforcement Policies

Define organizational rules to block unapproved
models.
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Unified Security and Governance

is the Key to Success

Managing ML and Al software and artifacts
under the same development, security, and
operational principles ensures that the
same best practices employed in software
development can also be applied to model
development.

By treating Al as part of the overall software
development lifecycle, organizations
improve data security and control, reduce
silos for enhanced collaboration across
departments, and scale successful model
development and deployment,
differentiating them in the market.

One way to initiate your approach to
enterprise-grade Al is with the
understanding that a model is just another
type of package.

At the core of each Al-driven application is
the model that powers it, and this model is
essentially a software binary that needs to be
secured, managed, tracked, and deployed -
like any other quality software application.
Not only should models be treated like a
package, they should be managed alongside
all other packages as well. This is how you
achieve a truly unified software supply chain.

This perspective not only demystifies model
development and deployment, but also
encourages Development and Operations
teams to embrace these technologies
without intimidation. Ultimately, a model is
just another package that requires the same
degree of careful handling as any other
software component.




Al/ML Platforms are
the Future

The lack of established industry
frameworks and regulations in the Al/ML
space requires that businesses embarking
on Al/ML initiatives define their own
standards. Rather than invest endless
resources into in-house experimentation,
businesses can beat the learning curve with
a unified platform. Platforms like JFrog are
designed to help you consolidate your
development workflows under one roof,
and come equipped with the tools and
processes your Data Science, Development,
and ML Engineering teams require.

The JFrog Al/ML Experience

JFrog is uniquely positioned to bridge the
gap between traditional software
development and modern model
development practices with solutions that
integrate and manage both software and
model artifacts under a cohesive
framework.
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Model Security - Deliver trusted
Al/ML components

Implement malicious model detection
and blocking alongside model
vulnerability and license scanning to
enhance security. This includes
automated enforcement of security
and compliance policies to ensure
robust model protection.

>

Model Registry - JFrog Artifactory as
your advanced model registry

Manage the entire model lifecycle
through a centralized registry that
provides visibility into training
parameters, hyperparameter tuning,
and model metadata, while integrating
both model and traditional software
artifacts in a single system. This
approach effectively consolidates
DevOps and MLOps into one source
of truth.

£3.
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Model Development - Train and
deploy any model

Efficiently manage models throughout
their lifecycle from research to
production, and implement one-click
training and fine-tuning. Deploy
models at any scale—whether via live
APl endpoints or Kafka streams—
while utilizing real-time monitoring
and alerts for performance oversight.
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Al Catalog - Trusted source for
Enterprise Al

The unified hub for your AI/ML
initiatives, allowing you to discover,
access, govern, and connect all models
in your organization. As the source of
truth for the Al ecosystem, it enables Al
adoption without compromising on
governance, security, and compliance.

Open Source
Repositories
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Block Malicious Models
at the Gate

Community
Models &
External APIs
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Discovery, Policies,
Governance
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Model Scanning, Code and Package Scanning,
and Model License Compliance
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Data Pipelines - Al features and data
preparation

Manage all features for training and
inference by ingesting and processing
data from any source while developing
robust feature engineering pipelines.
This approach ensures a seamless
workflow for effective model training
and performance.

RUNTIME

Extend SSC Security
to the Runtime

% ADVANCED SECURITY

1
[—]
(B—]

By
2>

DETEN T Model Development

Dataset management,
Feature store

Training, Fine-tuning,
Building, Serving, Monitoring

Self-Hosted

Model, Container, Python, and Dataset Registry, and

Hugging Face Proxy
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Moving Forward

Integrating ML and Al into organizational
frameworks presents both opportunities
and challenges. By fostering collaboration
between teams, prioritizing security, and
ensuring robust data governance,
companies can navigate the complexities
of Al and ML.

JFrog stands ready to support organizations
in their quest to harness the power of these
technologies while mitigating the associated
risks. If you're curious about how to
integrate Al and ML into your organization’s
strategy or would like more insights into the
JFrog Platform for ML model management,
book a demo today.

'\W/ ABOUT JFROG
),

JFrog JFrog empowers thousands of DevOps organizations globally
to build, secure, distribute, and connect any software artifact
to any environment using the universal, hybrid, multi-cloud

JFrog Platform.
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