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The October 2025 Nokia data center fabric reliability study presents a comprehensive assessment of reliability in modern 
data center networks, offering clear evidence that next-generation network operations and automation tooling can 
deliver significant improvements in uptime, operational resilience, and financial performance. 

Conducted in collaboration with Nokia Bell Labs Consulting, the study quantifies how advanced data center switching 
architectures built on Nokia SR Linux network operating system (NOS) and Event-Driven Automation (EDA) platform 
dramatically outperform traditional, siloed legacy data center solutions. The scope of the study was limited to quantifying 
reliability improvements and their financial impact.

Context

The Imperative of Reliability in Modern Data Centers

In today’s digital economy, the data center is the heart of business operations. From e-commerce and finance to AI 
workloads and mission critical SaaS platforms, almost every organization relies on uninterrupted network delivery to 
maintain customer trust, operational activities, and profitability. Downtime, even when measured in seconds, translates into 
lost revenue, SLA violations, and reputational damage.

However, maintaining that reliability has never been more challenging. Data centers have evolved into complex, 
distributed environments spanning on-premises facilities, multi-cloud environments, and edge locations. Traditional 
network architectures built around manual configuration and management, limited visibility, and vendor-specific silos 
struggle to deliver the agility and fault tolerance required in modern network environments.

In this context, network reliability is not simply a metric but a strategic differentiator. In addition to service availability, 
network reliability underpins the daily operational efficiency of the organization, customer satisfaction, and financial 
resilience. The Bell Labs study was designed to measure this reliability through quantitative modeling and to compare 
legacy architectures, defined as the Present Mode of Operation (PMO), against best practice architectures, or the Future 
Mode of Operation (FMO), enabled by modern software and automation frameworks.
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Study Framework

Comparing PMO and FMO Scenarios

The reliability assessment defines two primary FMO scenarios relative to the legacy PMO baseline:

	z 	FMO 1: Nokia SR Linux only – representing the deployment of SR Linux, a modular and open network 
operating system designed for programmability, scalability, and operational transparency.

	z 	FMO 2: Nokia SR Linux and EDA – representing the combined power of SR Linux and EDA platform to 
create a fully automated, self-monitoring, and self-healing data center fabric.

In contrast, the PMO represents legacy network environments currently found across many enterprises and service 
providers. These systems typically involve proprietary operating systems, minimal automation, and manual operational 
processes. The study’s goal was to quantify how moving from PMO to FMO impacts network reliability, downtime, and the 
financial bottom line.

The assessment uses a structured reliability model that evaluates mean time to failure, mean time to restore, 
overutilization levels, error probabilities, failover delays, and common-cause failure rates. Each of these factors contributes 
to overall network availability and is directly influenced by the capabilities of the network’s operating system and 
automation tools.
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Quantified Reliability Gains

Moving from a legacy PMO environment to SR Linux alone delivers a 62% reduction in downtime, equating to 2.6 times less 
downtime across the network lifecycle. When SR Linux is paired with EDA, the improvement increases exponentially to 23.9 
times less downtime, a 96% improvement in overall reliability compared to legacy solutions.

In practical terms, these numbers mean that enterprises operating with the SR Linux and EDA solution can achieve over 
five nines (99.999%) of availability, representing only a few minutes of downtime per year. 

These improvements are the result of several advancements:

Together, these elements redefine what “high availability” means in the data center context. Instead of relying on reactive 
troubleshooting, the network itself becomes a self-healing system, continuously monitoring, adapting, and optimizing 
based on real-time telemetry and predefined intent.

Key Findings

SR Linux’s modular, open architecture reduces firmware-related defects and 
configuration errors that are common in closed, monolithic operating systems. This 
reliability foundation builds on over 20 years of expertise in designing and delivering 
business- and mission-critical hardware and software systems.

Hardware and 
Software Quality 
Enhancements

EDA enables proactive detection, correlation, and remediation of network issues in 
real time, minimizing human intervention and associated latency.

Automated  
Fault Recovery

By automating routine maintenance tasks such as upgrades, failovers, and  
policy enforcement, EDA shortens mean time to restore and dramatically 
decreases manual error during critical processes.

Operational  
Efficiency

Advanced orchestration ensures proper failover behavior and minimizes the 
probability of errors or uncoordinated recovery workflows.

Protection and 
Redundancy 
Optimization

The FMO adopts a “human error zero” approach, utilizing modern leaf-spine 
architectures with IP/EVPN/VXLAN fabrics to minimize operational errors. Software 
design and test teams work collaboratively and are staffed with a developer-to-
test engineer ratio of 1:1 to ensure consistent validation and quality across releases. 
FMO prioritizes quality with switches built on the latest merchant silicon, a resilient 
and open NOS, and a 1:1 developer-to-test engineer ratio, ensuring high reliability. 

Reduction in  
Human Error

The FMO provides a comprehensive management and automation toolkit, 
incorporating digital twin technology and many more advanced features to 
enhance reliability, predictability, and operational efficiency across the  
network lifecycle. 

Automated  
Network Lifecycle 
Management
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Reliability as a Financial Strategy

Not only does reliability protect uptime, but also the financial performance and brand integrity of the enterprise. The report 
goes beyond technical modeling to quantify how improved reliability directly affects financial outcomes.

The study models financial benefits across three categories: penalty cost reduction, revenue loss reduction, and reputation 
loss reduction.

For a mid-sized enterprise, the financial analysis estimates are significant. The study found total annual benefits between 
USD $43 million and USD $94 million in reduction in penalty cost when migrating from a legacy PMO to an SR Linux and 
EDA architecture. Furthermore, the reduction of revenue loss was estimated between USD $35 million and USD $66 million. 
Lastly, the report identified an estimated USD $87 million to USD $207 million benefit to minimizing loss of brand value. 
Even with conservative assumptions, the cost avoidance and operational savings provide an overwhelming ROI case for 
adopting modern network automation frameworks.

Enterprises face contractual penalties when they fail to meet SLAs. By reducing 
downtime by up to 96%, organizations can lower SLA penalty exposure by 15% to 
60%, depending on the operational model.

Outages also erode trust and customer loyalty, leading to churn and reduced future 
revenue. The combination of SR Linux and EDA provides up to 44.2% reduction in 
reputational loss, improving customer retention and long-term brand equity.

Service outages cause direct loss of transactional or subscription-based revenue. 
Under the FMO 2 model, revenue loss can be reduced by up to 53%, a gain that can 
translate into tens of millions of dollars annually.

Penalty Cost 
Reduction

Reputation and 
Brand Impact

Revenue  
Loss Reduction
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Modeling Reliability and Financial Outcomes

The modeling approach developed with Bell Labs Consulting applies a bottom-up methodology. Reliability is determined 
using feature-level improvements mapped against core operational parameters. These include firmware and 
configuration failure rates, protection error probabilities, and mean times to restore.

Each improvement introduced by SR Linux or EDA is evaluated not just in isolation, but in aggregate, to reflect how multiple 
reliability features interact across the network lifecycle. For example, EDA’s event correlation engine improves not only 
failure detection speed but also reduces false positives, indirectly reducing mean time to recovery (MTTR).

To ensure realism, hardware and software improvements were capped at 20% per component, emphasizing that the 
majority of reliability gains stem from operational transformation rather than purely technical upgrades. The study 
assumes a holistic adoption model in which enterprises re-architect operational processes to align with the capabilities of 
SR Linux and EDA. In these scenarios, up to 90% improvement in operational reliability becomes achievable.

Operational and Strategic Advantages

The benefits of SR Linux and EDA extend beyond measurable uptime improvements. These technologies fundamentally 
shift how network teams design, provision, maintain, and monitor data center network infrastructure:

Methodology

The open, programmable design of SR Linux reduces integration complexity and 
supports multi-vendor environments without sacrificing visibility.

Automated group-based upgrades allow network operators to patch or update 
hundreds of nodes simultaneously, drastically shortening maintenance windows.

By embedding automation across provisioning, operation, and maintenance,  
the network lifecycle becomes continuous and self-optimizing.

EDA’s event-driven architecture allows data centers to automate configuration and 
provisioning at a level of granularity previously impossible, enabling intent-based 
responses to telemetry rather than static scripts.

The combination of telemetry, an integrated digital twin and machine learning 
allows networks to anticipate potential failures before they impact service, moving 
reliability from reactive defense to proactive assurance.

Operational 
Simplification

Accelerated 
Maintenance

Predictive 
Reliability

Holistic Lifecycle 
Management

Automation  
at Scale
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These operational advantages have significant implications. As enterprises deploy more distributed workloads,  
especially for AI and high-performance computing, the ability to maintain reliable connectivity between data center 
fabrics becomes paramount. SR Linux and EDA are purpose-built for this scale, capable of supporting the dynamic  
traffic patterns, east-west load balancing, and microservice architectures that define the next generation of data  
center operations.

Implications for the Industry

The findings of this reliability assessment carry broader implications for the future of the data center networking industry. 
As organizations accelerate digital transformation, the limitations of legacy architectures, such as manual workflows, 
inconsistent policy enforcement, and vendor lock-in, are becoming unsustainable. The move toward open, automated, and 
software-defined fabrics is no longer optional; it’s an inevitable part of modern high-performance networking.

Reliability, once viewed as a byproduct of hardware robustness, is now an outcome of software resilience and intelligence. 
The combination of SR Linux’s programmable infrastructure, EDA’s automation capabilities, and Nokia’s quality first 
approach to system design represents a new paradigm in which networks are designed to operate autonomously, recover 
instantly, and scale effortlessly.

Moreover, the financial findings underscore that reliability is not merely a technical concern but a boardroom issue. Every 
minute of downtime equates to lost opportunity, and every avoided outage represents preserved revenue. Forward-
looking organizations that invest in reliability-centric architectures today are not only future-proofing their networks but 
also strengthening their financial resilience in an increasingly data-driven economy.

The Road Ahead for Reliable, Automated Networks

The Nokia data center fabric reliability study provides clear, data-driven validation that reliability is both measurable and 
improvable through the right architectural choices. The shift from PMO to FMO architectures, specifically the combination 
of SR Linux and EDA, demonstrates how modern software platforms can deliver near-continuous uptime, faster fault 
recovery, and quantifiable business value.

At its core, this transformation reflects a philosophical change from reactive operations to predictive, autonomous systems. 
Networks are no longer passive infrastructure; instead, they are intelligent ecosystems capable of sensing, learning, and 
adapting.

As enterprises continue to scale and modernize, reliability will define competitive advantage. Those who invest in robust, 
automated architectures will gain not just operational stability, but the agility and confidence to innovate faster. 

In summary, adopting SR Linux and EDA is a reinvention of how data center networks are built and operated. With up to 
96% downtime reduction, five nines availability, and millions in potential annual financial benefit, the path toward a self-
healing, future-ready data center network is clear.

You can learn more about the study here.

https://onestore.nokia.com/asset/214998
https://onestore.nokia.com/asset/214998
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