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A secure repository serves as the active trust anchor of your entire DevSecOps pipeline security strategy, moving far
beyond the outdated concept of a passive storage bucket. As teams work fast to meet aggressive business demands,
the infrastructure supporting their workflows has to evolve. The architectural authority in 2026 and beyond is defined
by active governance at the point of ingestion, shifting fundamentally away from reactive scanning methods that catch
vulnerabilities only after they have compromised the environment.

Relying on traditional artifact storage leaves organizations vulnerable to

sophisticated threats designed to exploit the trust woven into modern delivery Relying on traditional
pipelines. Threat actors increasingly target development pipelines and trusted artifact storage leaves
ecosystems, turning open source malware into a critical, top-tier threat. To organizations vulnerable
counter these evolving tactics, organizations require a comprehensive control to sophisticated threats
plane that enforces security without slowing down development velocity. designed to exploit the

trust woven into modern
delivery pipelines.

This is where tools like Sonatype’s Nexus One Platform are essential.

Unifying governance, automation, and open source security across the
Al-powered software supply chain, it empowers teams to build faster and safer.
By integrating proactive defenses, continuous visibility, and automated policies directly into your storage layer, you
establish a fortified digital foundation capable of withstanding the complexities of modern software development.

Security and Transparency at the Core: Why Artifact Repository
Managers Matter

Effective internal collaboration relies heavily on the capabilities of an artifact repository manager. Modern applications
are rarely built by a single developer working in isolation; they are complex assemblies of first-party code, open source
dependencies, and third-party components managed by distributed teams. Without a centralized and secure repository
manager, organizations simply would not be able to reliably share artifacts between teams, manage version control, and
successfully promote code into production environments. The repository manager acts as the crucial bridge connecting
developers, build systems, and deployment targets.

Beyond facilitating collaboration, an artifact repository plays an indispensable role in maintaining supply chain
transparency. A significant risk in many development environments is the uncontrolled consumption of external
components. If you are not proxying all traffic to your continuous integration and continuous delivery (CI/CD) pipelines,
you are effectively allowing developers to choose supplies in a completely unmonitored way.

Proxying your traffic through a dedicated repository manager ensures that every component is visible, trackable, and
subject to your organization’s security standards before it ever reaches a developer’s workstation. Without a centralized
proxy or sophisticated intelligence to block malicious components, it is difficult to prevent non-compliant components
from entering your ecosystem. Often these components are integrated into your application codebase before ever
being detected. By the time a reactive scan identifies an issue, the remediation costs and potential exposure have
already multiplied.

Establishing Artifact Repository Security at Scale

To achieve true artifact repository security, organizations must establish a single source of truth for all components used
across the software development lifecycle. This means consolidating binaries, containers, build artifacts, and increasingly,
Al and machine learning (ML) models into a unified, secure repository. Managing every artifact across every team from
one auditable location eliminates tool sprawl, reduces inconsistencies, and provides the complete traceability required to
enforce governance at scale.
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Centralizing these assets allows organizations to maintain a full audit trail of every artifact. You can pinpoint exactly
what an artifact is, where it originated, who published it, and when it was modified. During a security event or
operational outage, this level of traceability makes it significantly easier to identify impacted artifacts and quickly
roll out necessary updates.

Cloud-Based Repository Manager

Opting for a cloud-based deployment of a repository manager provides

substantial advantages, particularly when it comes to protecting the repository Opting for a cloud-

at the perimeter. A fully managed, cloud-hosted service eliminates the extensive based deployment of
overhead associated with infrastructure management. Organizations no longer a repository manager
need to dedicate resources to patching, updating, or managing the underlying provides substantial
security of the repository server itself, as these critical tasks are handled natively advantages, particularly

in the cloud.

when it comes to
protecting the repository

A cloud-based model also ensures that all users are on the same version of the
repository manager. There is no fragmentation across environments or teams at the perimeter.
— everyone operates on the same up-to-date system, reducing inconsistencies,
simplifying collaboration, and minimizing version drift across teams.

Furthermore, leveraging a cloud-native solution removes the burden of manually configuring high availability or ensuring
business continuity. The infrastructure is designed to scale dynamically, providing secure access privileges, robust role-
based access control (RBAC), and TLS encryption by default. This allows platform architects and development teams to
focus their energy on building and delivering reliable software, rather than maintaining the systems that house it.

High Availability for Global Pipelines

Modern engineering organizations operate on a global scale, requiring high availability for their pipelines to prevent
costly downtime. A resilient repository architecture achieves faster build times through smart proxying and local caching
of components. By caching dependencies locally, teams reduce the latency of artifact downloads by up to 95% while
simultaneously decreasing the load on upstream servers.

Resilience is further enhanced in multi-cloud or air-gapped environments through the strategic use of proxy and hosted

repositories. These structures protect your development pipelines from any unexpected outages or performance issues

in upstream public registries, ensuring uninterrupted business continuity. Developers retain instant access to the trusted
components they need, regardless of external network conditions.

To support this secure and highly available architecture, Sonatype Nexus Repository serves as the industry-leading
binary artifact repository tool. Trusted by 70% of the Fortune 100, it centrally manages software artifacts and Al models
with enterprise-grade security. Sonatype Nexus Repository also features integrated intelligence that provides proactive
warnings when malicious packages are detected. Recognizing that 1in 10 open source repositories are exposed to
malicious packages annually, this early warning system notifies teams immediately, allowing them to take corrective
action before a malicious component is downloaded.
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he First Line of Defense is The Repository Firewall

As organizations deepen their reliance on open source software, threat actors have drastically shifted their tactics.
Incidents like the 2025 Shai-Hulud npm campaign, the highly publicized XZ Utils backdoor, and the widespread
compromise of over 23,000 GitHub repositories demonstrate how supply chain attacks are designed to evade legacy
scanning tools. To combat these sophisticated threats, organizations must deploy a gatekeeper architecture that
completely blocks malicious open source packages and compromised Al models before they ever enter the
development environment.

This proactive approach represents a critical shift from reactive scanning to

proactive prevention at the ingestion layer. Rather than detecting issues after a By catching threats at
component has already entered the development workflow, a repository firewall the front door, teams
inspects every component attempting to cross the perimeter and evaluates it ensure secure CI/CD
against deep behavioral analysis and threat intelligence. By catching threats at pipeline operations and

the front door, teams ensure secure CI/CD pipeline operations and drastically

drastically reduce the
reduce the time spent on costly downstream remediation.

time spent on costly

A critical function of this secure repository architecture is the prevention of downstream remediation.
namespace confusion, also known as dependency confusion attacks. Threat

actors frequently exploit package managers by publishing malicious packages

to public repositories using the same names as an organization’s private, internal packages. If the repository manager is
not properly secured, the build system may inadvertently pull the malicious public package instead of the safe internal
one. Sonatype Repository Firewall automatically identifies and blocks these deceptive routing attempts, neutralizing the
attack vector entirely.

Sonatype Repository Firewall operationalizes this architectural control and acts as an impenetrable first line of defense.
Powered by advanced Al and unmatched malware intelligence from leading security researchers, Repository Firewall’s
Release Integrity continuously scans newly released packages and analyzes them for any malicious behavior. Suspicious
releases are automatically detected and blocked before they can compromise your software supply chain.

Sonatype researchers have also examined these emerging attack patterns in greater detail including the key differences
between open source malware and traditional vulnerabilities in a recent webinar, Defending Your Software Supply

Chain From Evolving Threats. As threat actors target development environments, organizations must ensure proactive
protections are in place to enable secure CI/CD pipelines.

Policy-as-Code: Orchestrating Governance

Scaling software supply chain security requires moving away from manual security reviews and embracing
automated compliance. Policy-as-code is the mechanism that orchestrates unified governance across the entire
software development lifecycle. By defining security, legal, and architectural requirements as machine-readable rules,
organizations can automatically enforce standards without introducing friction into developer workflows.

Rather than relying solely on detection, modern policy frameworks allow organizations to enable custom policy
enforcement tailored to an organization’s unique risk tolerance. Application security teams can define precise policies
based on specific criteria, such as Common Vulnerability Scoring System (CVSS) thresholds, acceptable open source
license types, and the relative age or quality of a component. These policies run continuously in the background,
analyzing dependencies and instantly flagging or blocking components that violate the established rules. This automated
DevSecOps pipeline security ensures that every piece of software aligns with organizational risk tolerance from the very
first line of code written.

Equally important, policy-as-code does not just prevent risk, it actively guides developers toward policy-compliant
component selection. By integrating enforcement with intelligent recommendations, developers are presented with
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pre-approved, secure alternatives when a component is rejected. This shifts the model from restrictive gatekeeping to
enablement, allowing teams to move quickly while staying within governance boundaries.

This combination of enforcement and guidance transforms the repository into a proactive control plane for the software
supply chain. Every component is evaluated against custom policies in real time, ensuring that only compliant, trusted
dependencies are introduced into the software development lifecycle.

Real-Time Remediation for Developers

Policy enforcement at the repository layer transforms security from a distinct, blocking phase into a continuous, real-
time feedback loop that protects the integrity of every release from the very beginning. When a developer attempts to
pull a component that violates a policy, they do not just receive a generic error message. Instead, they are provided with
instant fix guidance directly within the tools they already use.This early intervention is critical to maintaining release
integrity, stopping issues at the point of entry rather than attempting to fix them later in the pipeline.

The Nexus One Platform elevates this capability through automatic compliant
version selection. Rather than forcing a developer to manually research which Rather than forcing a
version of a library is safe, the platform evaluates the component lifecycle developer to manually
and routes developers to the safest, most stable version available. This zero-
effort fix approach reduces the time spent on remediation by up to 25%, allowing
developers to maintain their velocity while simultaneously improving the release
integrity.

research which version
of alibrary is safe, the
platform evaluates the

component lifecycle and

Governance workflows can also be streamlined through automated exception routes developers to
handling. For example, Sonatype Lifecycle can automatically apply policy waivers the safest, most stable
when predefined conditions are met such as when a vulnerability is not reachable version available.

in runtime or when no safe upgrade path exists. This allows teams to reduce
manual review overhead while maintaining clear audit trails for risk acceptance.
These automated waiver workflows are demonstrated in the Sonatype Lifecycle: Auto Waivers tour.

By embedding real-time remediation, intelligent version selection, and controlled exception handling directly into the
repository, Sonatype ensures that release integrity is not an afterthought but rather continuously enforced. Every
component, every decision, and every release is governed by the same consistent policies, resulting in software that is
delivered quickly and with confidence.

Extending Security Beyond the Repository: Advanced SBOM Generation

A secure repository is a control point for what enters and flows through the software supply chain. While repository
firewalls prevent malicious components from entering the development pipeline and policy-as-code governs acceptable
risk, SBOM management extends these controls by acting as a system of record and providing continuous visibility into
what artifacts and models are used in each software application.

The concept of a Software Bill of Materials (SBOM) has evolved drastically. Meeting modern software supply chain
security requirements means moving beyond static text files generated as an afterthought during the release process.
Organizations now require a system for managing living SBOMs, dynamic, continuously updated inventories that track
first-party code, third-party dependencies, and the precise provenance of Al/ML models. In this sense, SBOMs become a
natural extension of repository governance, capturing a continuously updated inventory of trusted components and their
provenance, including emerging assets such as Al/ML models.

Continuous SBOM generation provides an exact blueprint of your software architecture at any given moment. This
transparency is vital for rapidly identifying risk exposure when a new zero-day vulnerability is disclosed. Rather than
spending days scanning environments to determine if a compromised library is present, security teams can query their
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living SBOMSs to pinpoint the exact applications and repositories affected in seconds. Solutions like Sonatype SBOM
Manager illustrate how continuous tracking and SBOM visibility can surface component risk and vulnerability exposure
across the software development lifecycle.

Operationalizing SBOMs for Regulatory Compliance

As nearly 90% of organizations around the globe face requirements to prove software assurance, robust SBOM
management is mandatory for compliance. Navigating emerging regulations requires tools that can produce audit-ready
documentation on demand. Regulatory frameworks such as the Digital Operational Resilience Act (DORA), the Network
and Information Security Directive (NIS2), and the Cyber Resilience Act (CRA) demand strict oversight of software
components and third-party risk.

To manage the volume of vulnerability data associated with comprehensive SBOMSs, organizations must utilize tools
like Vulnerability Exploitability eXchange (VEX). VEX annotations allow security teams to clarify the disposition of each
vulnerability, indicating whether a component is actually exploitable within the specific context of their application. This
significantly reduces false-positive noise and provides clear, actionable intelligence for auditors and stakeholders.

Furthermore, the rapid adoption of generative Al has created an emerging need for Artificial Intelligence Bills of Materials

(AIBOMs). Governing the use of Large Language Models (LLMs) and their associated datasets within a software factory
requires the same level of transparency as traditional code. AIBOMs ensure dataset provenance, monitor vulnerabilities
specific to Al models, and simplify compliance for data science teams.

Sonatype SBOM Manager simplifies software compliance by automating these complex processes. It supports both
CycloneDX and SPDX formats, streamlines VEX workflows, and extends compliance coverage to encompass Hugging
Face models and commercial applications, ensuring your entire software ecosystem remains secure and compliant.

Scaling Secure Innovation: The Nexus One Platform Advantage

Platform architects and DevOps leaders consistently struggle with tool sprawl. Attempting to stitch together disparate
security scanners, artifact repositories, and compliance tools creates operational friction and fragmented visibility.

The unified platform approach offered by the Nexus One Platform eliminates this complexity. It consolidates artifact
management, Al governance, malware protection, software composition analysis, and SBOM management into a single,
cohesive architecture for enhanced software supply chain security.

A critical advantage of the Nexus One Platform is its deployment flexibility. Recognizing that enterprise environments
vary widely, the platform provides the ability to deploy anywhere. Whether you require a fully managed cloud solution,
a self-hosted implementation for strict data residency requirements, or a completely air-gapped deployment for highly
sensitive environments, the architecture adapts to your operational needs without sacrificing capability.

This architectural blueprint is powered by Sonatype’s unmatched intelligence. For over 15 years, Sonatype has delivered
the most accurate component data in the market, providing 70% more open source vulnerability data than alternative
databases. This superior intelligence ensures that the automated governance, real-time developer feedback, and
malware blocking capabilities are based on precise, research-backed insights rather than generic, noisy feeds. Relying on
this architectural authority ensures that your supply chain defenses are exceptionally accurate and highly effective.
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Building for Resilience in the Al Era

Generative Al is transforming software pipelines, introducing unprecedented speed but also exposing organizations to
novel risks. Whether code is written by human engineers or generated by machine assistants, it is fundamentally built
upon open source components that demand rigorous, uncompromising security. Traditional, reactive security tools
simply cannot keep pace with the velocity and complexity of modern development.

Our secure repository blueprint creates a highly resilient digital foundation capable of supporting this rapid innovation.
True artifact repository security requires the seamless convergence of centralized artifact storage, automated policy-as-
code enforcement, and continuous, transparent visibility through living SBOMSs. By establishing active governance at the
point of ingestion and extending it throughout the lifecycle, organizations can confidently manage dependencies, block
harmful malware, and maintain continuous operational efficiency.

Take control of your software supply chain and empower your engineering teams to deliver high-quality applications
without trade-offs. Request a personalized demo of the Nexus One Platform today to see how you can scale secure
innovation in the Al era.
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