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The Innovation vs. Safety Paradox
0 1  —  O V E R V I E W

"The grid of the future is software-defined. If you cannot update the 
edge securely and remotely, you cannot manage the transition."


Major energy and utility companies are currently trapped in a Bimodal Paradox. 
Those in the industry know that you are essentially running two contradictory  
operating models  simultaneously:

1. The Manager

Managing safety-critical legacy assets where 
stability is paramount, and downtime is 
measured in damage reaching millions of 
Euro.

2. The Disruptor 

Racing to deploy cloud-native renewables, 
AI-driven predictive maintenance, and 
consumer-facing apps where convenience 
and speed are the main goals.

The Conflict:

Data reveals that the critical friction point is Fragmented Toolchains. Teams are struggling to 
bridge the gap between legacy Operation Technology (OT) workflows and modern Cloud-
Native development. This "Tool Sprawl" creates blind spots in security and slows down the 
very innovations (Smart Grids, SMRs) needed to reach Net Zero.


THE SHIFT:

To stay ahead of the competition, energy leaders must stop treating IT and OT as separate 
worlds. You must build a unified Software Supply Chain that can deliver updates to an 
energy plant as securely–and nearly as fast–as a mobile app.
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Forces Reshaping the Energy Sector
0 2  —  C O N T E X T

1. The Decarbonization Sprint  
(Net Zero)



The Driver: Massive CAPEX shifts toward 
renewables.



The Risk: Managing complex, "greenfield" 
software stacks (Python, Docker) alongside 
"brownfield" legacy systems without 
breaking the pipeline.

3. Digitalization of Industrial Assets



The Driver: AI and Robotics entering the 
energy generation process.



The Risk: Introducing Open Source 
vulnerabilities into safety-critical industrial 
control systems via AI models.

2. Decentralization & The Edge



The Driver: The shift from centralized 
control to distributed resources (DERs) like 
Smart Grids or EV charging points.



The Risk: "Drift" between headquarters code 
and field devices, leading to outages and 
maintenance inefficiencies.

4. Sovereignty & Security



The Driver: Geopolitical instability and 
regulations (DORA, NIST) demanding 
infrastructure resilience.



The Risk: Inability to prove exactly what 
code is running in critical infrastructure 
during a regulatory audit.

https://jfrog.com/


Copyright © 2026 JFrog Ltd. 4 www.jfrog.com

The Converged IT/OT Tech Stack
0 3  —  A R C H I T E C T U R E

To solve the Bimodal Paradox, leaders are moving away from siloed point solutions 
toward a unified System of Record for all software applications.

Inputs:


Function:


Goal:

1. The Innovation Layer (Cloud/AI)

Python, Hugging Face Models, Docker.


Powering predictive maintenance, AI forecasting, and customer experience apps.


High Velocity.

Inputs:


Function:


Goal:

3. The Operational Layer (Edge/Plant)

C++, Embedded Binaries, Air-Gapped Updates.


Secure, low-bandwidth distribution to remote physical assets.


Reliability & Safety.

Inputs:


Function:  


Goal:

2. The Trust Foundation (Unified Binary Management)

JFrog Platform.


The "Golden Pipe." A single source of truth that stores, scans, and signs every 
software artifact. It bridges the gap, allowing developers to build fast while safety 
engineers retain control.


Governance & Compliance.

https://jfrog.com/
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Modernization Priorities
0 4  —  S T R A T E G Y

Unify the Bimodal Stack


Shift from: Fragmented toolchains for IT and OT. 
To: A Single Source of Truth.


Consolidate "Tool Sprawl" by managing legacy industrial artifacts (C++) and 
modern cloud-native packages (Docker, Helm) in one universal platform. 


Eliminate the friction between your "Upstream" and "Renewables" teams.


01

Secure the Distributed Edge


Shift from: Manual, site-by-site updates. 
To: Automated, Air-Gapped Distribution.


Implement "Federated Repositories" to ensure that the software deployed 
to a remote location is identical to the validated version in HQ.


02

Govern the R&D Velocity


Shift from: Late-stage security blocks. 
To: Shift-Left Curation.


Empower R&D teams to use Open Source and AI libraries safely by automating 
the approval process. 


Block malicious packages before they enter your simulation environments.
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Why JFrog?

In the energy sector, software failure doesn't just mean  
a crashed website—it means a blackout, a safety breach, 
a regulatory fine, and potentially millions of Euro in 
damage.



JFrog is the only platform designed to handle the scale 
of the cloud and the safety requirements of the plant. 
We provide the "Immutable Ledger" that guarantees the 
integrity of every binary delivered to your critical 
infrastructure.

Book a Strategic Supply Chain Review

Take the Next Step

Your transition to Net Zero depends on your ability to 
deploy software. Let JFrog map your software supply chain 
against industry best practices to ensure the safety and 
productivity of your software development operations.

Enabling the Intelligent Asset
0 5  —  S O L U T I O N
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