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Continuous Commerce:  
The Guide to Retail 
DevSecOps
Securing the Software Supply Chain 
for Today’s Consumer Experience



The Retail Software Revolution

Retail is no longer just about inventory; it’s about 

the integrity and release velocity of the software 

that delivers that inventory. As the Application 

Security market scales toward $11.4 billion this 

year, retail organizations are finding that their 

software supply chain is one their most critical, 

and unfortunately most vulnerable, assets. 


This practitioner’s guide explores how to unify 

Development, Security, and Operations to meet 

the 24/7 demands of global consumers while 

protecting your software supply chain against the 

650% increase in supply chain attacks targeting 

the digital ecosystem.
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The Anatomy of  
the Modern Retail  
Supply Chain

The retail software supply chain is uniquely 

complex, often involving a mix of legacy  

ERP systems, cloud-native microservices  

for e-commerce, and IoT firmware for  

in-store kiosks. Its sprawling ecosystem 

encompasses everything from cloud-native 

microservices powering e-commerce 

engines to legacy Java-based monoliths 

running back-office ERPs, and the firmware 

inside millions of IoT devices like  

smart shelves and handheld  

inventory scanners.



For a retail organization, a "broken link" in 

this chain doesn't just mean a failed build,  

it means a "Site Down" banner on Black 

Friday or a massive leak of credit card data.



To master the complexity of security for 

retail software operations, practitioners 

must shift their perspective, viewing the 

supply chain not as a linear path, but as  

a series of interconnected Trust Zones.  

This evolution moves us away from  

reactive security and toward a proactive 

architecture that protects everything from 

the cloud-native backend to the edge 

devices in a physical storefront.
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The First Mile: Securing the Inflow

Every retail application begins its journey with external dependencies. In an era where  

97% of commercial codebases leverage open-source components, the "First Mile" of 

software development is defined by the ingestion of third-party code. Developers routinely 

pull packages to power sleek UI components, integrate complex payment processing APIs, 

and drive real-time data analytics. However, this convenience comes with a price, resulting 

in an expanded attack surface and increased risk.


 


Malicious actors frequently "poison" public repositories like npm, PyPI, and Maven with 

sophisticated malware. According to recent threat research, over 70% of major retailers 

already show signs of exposed credentials within their digital supply chains. To mitigate 

these threats, DevSecOps teams should place a protective layer between their developers 

and public repositories, that can  leverage security metadata such as the age of a package, 

its download popularity, and license type, to enforce policies that block risky dependencies 

before they ever enter the internal ecosystem.

Establishing a Single Source of Truth

In the high-velocity world of retail software, the primary currency of deployment isn't source 

code - it’s the binary. While source code represents intent, the binaries (images, JARs, or  

ZIPs) represent the reality of what actually runs in a warehouse or on a Point-of-Sale (POS) 

terminal. To maintain integrity across thousands of global endpoints, organizations must 

establish a "Single Source of Truth."



By assigning a unique checksum to every artifact created during the build process, 

practitioners ensure absolute consistency. This immutable record guarantees that the exact 

code validated in a controlled QA environment is the exact code executing at the edge. This 

eliminates the "drift" that often plagues large-scale retail deployments, ensuring that local 

store systems remain secure and stable with the latest code, binaries and configuration data.
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Metadata:  
The Digital Passport

The Strategic Value of  
the SBOM

A binary without context is a liability.  

In a sophisticated DevSecOps framework, 

metadata serves as a "Digital Passport"  

that is embedded in the software throughout 

its entire lifecycle. This passport carries vital 

information, including: Build IDs, developer 

signatures, security scan results, license 

details, compliance status and more.



This contextual intelligence is what 

transforms a reactive security posture into 

an agile one. When a zero-day vulnerability 

like React2Shell emerges, retailers relying on 

robust metadata don't spend days manually 

auditing codebases. Instead, they can query 

their entire global estate to identify every 

instance of the affected library in seconds. 

This visibility is the difference between 

actionable remediation and a damaging  

data breach. 

In addition to security considerations, the 

regulatory landscape is fast turning software 

artifact attestation into a requirement. The 

European Union’s Cyber Resilience Act (CRA), 

which mandates reporting exploited 

vulnerabilities, has transformed the  

Software Bill of Materials (SBOM) from  

a nice-to-have technical document to a  

must-have proof of compliance. The SBOM 

serves as the definitive "ingredients list" for 

software, providing a machine-readable 

inventory of every component within an 

application. For retail software development, 

the SBOM is both a shield and a catalyst. 

From a security standpoint, it allows for the 

instantaneous verification of third-party 

plugins against known CVE databases. 

Operationally, it replaces the fragility of 

manual spreadsheets with automated, 

standardized formats like CycloneDX  

or SPDX.

The results are quantifiable:  
organizations that embrace 
automated SBOM generation 
report a 40% faster response time 
to zero-day vulnerabilities, turning 
compliance into a competitive 
advantage in a volatile market.
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Bridging the Gap: Cloud to Edge

For modern retailers, the digital landscape is defined by a unique architectural tension 

known as the "Hybrid Gap." While the sophisticated logic of the front end resides in the 

scalable environments of the cloud, the critical moment of commerce, the transaction, 

happens at the "Edge," within the four walls of a physical storefront. Bridging this divide 

is no longer just a networking challenge; it is a DevSecOps mandate.   

Over the last decade, the industry has moved toward the concept of "Liquid Software," 

where updates flow continuously and securely from a developer’s IDE to a Point-of-Sale 

(POS) terminal transparently, efficiently and reliably every time.
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Securing the Digital Front Door

The journey begins at the developer’s workstation, which is often the most vulnerable 

point in the retail supply chain. When an engineer pulls a new open-source package to 

enhance a mobile payment library, they are frequently connecting directly to public 

repositories that may harbor hidden threats. Research highlights the scale of this risk, 

noting that over 70% of major retailers show signs of exposed credentials within their 

digital supply chains.


 


To counter this, leading organizations have moved from reactive scanning to proactive 

curation. By implementing a transparent proxy that vets packages against a global 

catalog of known malicious actors and operational risks before they ever enter the local 

environment, retailers can fundamentally change their security posture. Automating 

this "front door" can lead to 65% fewer critical vulnerabilities reaching the build stage. 

Practitioners can now set granular policies to block any package with a CVSS score 

above 7.0 or restrictive licenses that could inadvertently jeopardize proprietary retail 

algorithms.

Cutting Out the Noise with Contextual Intelligence

Even with strong inbound gates, the sheer volume of security alerts can create an 

unmanageable number of false positives that overwhelm understaffed retail teams, 

inevitably leading to alert fatigue. Traditional Software Composition Analysis (SCA) often 

flags vulnerabilities that, while technically present, are never actually executed in 

production environments.


 


Industry leaders such as JFrog are solving this through Contextual Analysis. By analyzing 

the application’s binary code to determine if a vulnerable function within a library is 

truly "applicable" - i.e. meaning it is actually being called by the application, teams can 

dramatically sharpen their focus. 



Security research suggests that contextual analysis can result in a 75% reduction in  

the number of CVEs that actually require remediation. For example, if a critical flaw is 

discovered in an image-processing library used by a mobile app's barcode scanner,  

but the app only utilizes the library’s text-rendering functions, the risk is effectively 

neutralized. This allows developers to safely deprioritize the fix and focus on threats 

that pose a genuine danger to the business.
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Immutable Distribution to the Global Edge

The final and most difficult hurdle is the physical distribution of software. Updating  

POS systems across 1,000 stores is a logistical nightmare where network lag or 

incomplete transfers can lead to store downtime. The solution lies in creating 

Release Bundles based on immutable, digitally signed packages containing the 

binary, its metadata, and a comprehensive Software Bill of Materials (SBOM). Once 

signed, this bundle becomes a sealed vessel that cannot be tampered with as it is 

delivered to the edge.



To overcome the limitations of corporate networks, retailers are increasingly turning 

to Peer-to-Peer (P2P) distribution technologies. By utilizing a private distribution 

network, updates can be shared between local nodes, reducing the load on central 

infrastructure by up to 90%. 



This ensures that a global fleet of devices can be updated simultaneously without 

crashing their network. The business impact of this unified approach is significant,  

as organizations adopting integrated platforms for secure distribution, report a 282% 

ROI over three years, often achieving a payback period of less than six months. 



As the European Union’s Cyber Resilience Act (CRA) mandates stricter reporting for 

exploited vulnerabilities by late 2026, this level of distribution integrity and visibility 

will shift from a competitive advantage to a regulatory requirement.
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Measuring Success in Retail Application  
Security: Aligning Technical Performance  
with Business Outcomes

For forward-thinking retail technology executives, high-velocity software delivery is now 

recognized as a primary driver of Customer Lifetime Value (CLV). To bridge the gap 

between engineering complexity and boardroom strategy, practitioners must track a 

blend of DORA (DevOps Research and Assessment) metrics, the industry standard for 

software delivery performance, and align them directly with retail industry specific KPIs.  

The most successful retail organizations treat these metrics as a balanced portfolio, 

ensuring that speed never comes at the expense of the stability required to produce 

secure quality software while maintaining a high level of consumer trust.

Velocity: Moving at the Speed of the Market

Market agility in retail is defined by Deployment Frequency. The goal for today’s 

operations and security  teams is to transition from rigid weekly releases to multiple 

daily deployments. 



This capability is what allows a retailer to update a mobile app’s recommendation 

engine the moment a competitor launches a surprise sale, or to push a critical security 

patch to thousands of POS systems simultaneously. By automating the promotion of 

software artifacts through a centralized repository, some leading retail companies are 

now deploying code more than once per day, turning software into a real-time 

competitive weapon.



This velocity is closely tied to the Lead Time for Changes, or the "Idea-to-Shelf" velocity. 

Reducing the time from a developer’s code commit to a live production environment to 

less than one day leads to a transformative customer experience. Whether it’s the rapid 

rollout of a "Buy Now, Pay Later" integration or a localized promotion for a regional 

holiday, minimizing lead time ensures that innovation reaches the customer before the 

opportunity is still there. Industry research indicates that shortening lead times 

correlates directly with higher organizational performance.
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Stability: Protecting the Storefront Experience

Velocity without stability is a liability.



— Shlomi Ben Haim, JFrog CEO

There are two metrics essential for understanding the reliability of retail software 

distribution and how to improve it:



Change Failure Rate (CFR)

In retail, a high Change Failure Rate is more than just a technical glitch; it is a direct hit 

to the bottom line. A failed update that breaks the POS system during a Saturday 

afternoon peak or crashes an e-commerce checkout page on Black Friday can result in 

millions of dollars in lost revenue per hour. To maintain a stable storefront, elite teams 

aim for a failure rate of 0–15%. This is achieved by ensuring that every deployment is 

based on an immutable "single source of truth," where the exact binary that passed 

testing is the one that reaches the edge, effectively eliminating the "configuration drift" 

that often plagues large-scale distributed environments.



Mean Time to Recovery (MTTR)

Resilience is also measured by Mean Time to Recovery (MTTR), which is basically the 

speed at which service is restored during an inevitable incident. If a bug affects a critical 

feature like the "Store Locator," the ability to roll back to a known-good state in under 

an hour is non-negotiable. Modern retailers maintain a complete, indexed version 

history of every software artifact, allowing for instantaneous recovery and minimal 

disruption to the customer journey. As digital stability becomes a cornerstone of brand 

loyalty, mastering these four pillars ensures that your DevSecOps practice isn't just 

shipping code, it's securing the future of the business.
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Latest Trend: AI and MLOps Get into Retail

Securing the Intelligence Behind the Commerce

Retail has moved beyond simple automation into the era of Agentic AI. According to 

NVIDIA’s State of AI in Retail report, 47% of retailers are now deploying or assessing  

AI agents that autonomously manage real-time inventory rebalancing, dynamic pricing, 

and hyper-personalized customer journeys. 


However, as AI models become the "brains" of the retail operation, they also become  

a high-value target for supply chain attacks.


CODE CONSUMER
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The Convergence of AI and DevSecOps:  
A New Retail Frontier

As retailers increasingly use artificial intelligence to improve the customer experience, 

including personalized recommendation engines and autonomous inventory 

management are blurring the boundary between traditional software and AI models.  

For today’s DevSecOps teams, the challenge is no longer only about securing source code, 

but orchestrating a complex, software supply chain based on a single source of truth for 

internal code, AI generated code, third party packages, binaries, dependencies, AI models 

and datasets.

Breaking the Data Science Silo

Historically, retail innovation has been hindered by a significant architectural gap 

between standard software development and AI/ML development tools and workflows. 

For example, Data Science teams often operate in isolated "black boxes," utilizing 

specialized environments like Jupyter or SageMaker, while DevOps teams manage the 

production life cycle through standardized CI/CD pipelines. 



This friction is more than an operational nuisance, but could actually turn into a security 

risk. In a standard retail software development environment, the shift toward treating 

models as binary artifacts allows for a Unified System of Record resulting in both 

increased efficiency and enhanced security.



When a recommendation engine begins to display biased results or fails to convert  

at expected levels, Site Reliability Engineers (SREs) should not be left guessing. By 

managing models alongside Java, Python, or Docker artifacts, organizations gain full 

traceability across all applications. 



By leveraging a centralized platform for all artifact types, every model in production can 

be instantly traced back to its specific training version, the dataset it was born from, and 

its unique build parameters. This level of resolution transforms AI from an experimental 

project into a stable, auditable component of the retail infrastructure.
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Securing the AI Supply Chain:

The Rise of the AIBOM

The Era of Agentic 

DevSecOps

The vulnerabilities that once plagued open-

source software (OSS) have now migrated  

to the open source repository ecosystem. 

Just as a malicious npm package can 

compromise an e-commerce backend, a 

poisoned model from a public registry can  

lead to malicious data exfiltration or system 

manipulation. To combat these evolving 

attacks, retail DevOps and Security teams 

are adopting an AI Bill of Materials 

(AIBOM).



An AIBOM acts as a comprehensive 

inventory, detailing models, training 

datasets, configurations, and dependencies 

for AI applications. Research indicates that 

organizations implementing AIBOMs and 

automated model scanning report a  

60% reduction in errors and a significantly 

lower risk of model tampering. This 

transparency is critical for meeting 

emerging regulatory standards like the  

EU AI Act, ensuring that every artifact used 

in a retail AI application is vetted for both 

security and ethical compliance.

Due to the increased use of AI in securing 

the supply chain, the role of the Security 

Professionals is evolving into more of an 

Agent Orchestrator. We are moving past 

simple automation and into the era of 

Agentic AI. Going forwards, autonomous 

systems won’t just alert teams to a 

problem, but also reason through the 

solution and provide an effective 

resolution. In a retail context, this  

means a shift from reactive patching  

to Autonomous Remediation.



Imagine a zero-day vulnerability detected 

in a critical e-commerce microservice.  

In an agentic workflow, an AI agent would  

autonomously identify all affected release 

bundles, source an approved version, and 

initiate a "canary" deployment to a small 

subset of stores. Once the fix is validated 

against real-world traffic, the agent can 

then roll it out globally. This shift  could 

potentially deliver a 40% faster execution 

of security tasks by removing bottlenecks 

from routine maintenance tasks. For the 

retailer, this doesn't just improve security; 

it ensures that the "Liquid Software" flow 

remains uninterrupted, even in the face 

of evolving global threats.
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Take Aways: Securing the Retail Future

For leading retailers, software is no longer a support function - it is the storefront, the 

warehouse, and the primary driver of customer loyalty. As we transition toward Agentic 

AI and Continuous Commerce, the technical debt of fragmented security and manual 

distribution becomes an existential risk. Mastering the retail software supply chain 

requires a fundamental shift from reactive patching to a proactive, unified architecture.

Is your retail organization ready for the future?

The difference between a seamless consumer experience and a catastrophic Black 

Friday outage lies in the integrity of your software supply chain. JFrog provides the 

world’s leading retail organizations with the global high-velocity, high-security 

infrastructure required to bridge the gap from the cloud to the edge.



Speak to one of our retail experts or schedule a demo here to find out how JFrog can 

help you secure the applications that run your commerce and turn software into your 

most powerful competitive advantage.
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Guiding Principles

Here are some best practices for bringing your retail software supply chain into the AI era:

Best Practice Actionable Advice

Establish a Single Source  

of Truth

Unify your binaries, AI models, and legacy C++ or Java artifacts 

within a single repository. This "Digital Ledger" ensures that the 

exact code validated in staging is the one executing on a POS 

terminal in a physical store, eliminating the "configuration drift" 

that leads to downtime.

Context over Clutter Don't let alert fatigue paralyze your developers. Utilize 

Contextual Analysis to identify if a vulnerability is truly 

"applicable" in your production environment. By focusing only  

on exploitable risks, retail teams can reduce their remediation 

workload by up to 75%.

Embrace the AIBOM As AI agents begin managing real-time inventory and pricing, 

transparency is non-negotiable. Implementing an AI Bill of 

Materials (AIBOM) provides the machine-readable inventory of 

models and datasets required for both security and compliance 

with the EU AI Act.

Continuous, Immutable 

Distribution

Treat the journey from the cloud to the edge as a single, liquid 

flow. By using signed Release Bundles and P2P distribution, 

retailers can push updates to thousands of global endpoints 

simultaneously without crashing the network or risking data 

tampering.

Balance Velocity with 

Stability

Measure your success using a portfolio of DORA metrics.  

High-performing retail teams don't just ship fast (Deployment 

Frequency); they ship safely, maintaining a Change Failure Rate 

of under 15% and a Mean Time to Recovery of less than an hour.
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