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The Problem: Networks Are More Distributed… And More Critical
Organizations no longer operate infrastructure from a single location. Their networks now 
span:
● Data centers
● Branch offices
● Retail stores
● Edge environments
● Remote industrial sites
● Cloud-connected infrastructure

This distributed infrastructure makes it difficult to maintain uptime. A single failure at any 
location, whether it’s a WAN outage, misconfiguration, or routing issue, can prevent engineers 
from reaching the systems they need to fix.

The result?
● Long outages while waiting for access to be restored
● Slow response times and delayed troubleshooting
● High ops costs from emergency recovery efforts
● Reduced service reliability for customers

Failures are inevitable, so preventing them isn’t realistic. The real challenge is this:

How do you ensure that engineers can access, diagnose, and recover infrastructure when 
the primary network is unavailable?

The Missing Layer: A Dedicated Management Network
Resilient networks separate management access from the production network infrastructure.
This architecture introduces a dedicated management layer that remains accessible, even 
during complete production network failures.

This is much different than traditional network management approaches.
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Result
Even during a total network failure, engineers maintain secure, direct access to 

infrastructure. They can resolve the outage, even if it requires a full rebuild.
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Benefits of a Resilient Architecture

● Fast Incident Response - Engineers can troubleshoot systems immediately.
● Shorter Outages - Outages can be resolved quickly instead of waiting for on-site help.
● Reduced Truck Rolls - Full remote access eliminates unnecessary on-site visits.
● Improved Uptime - Fast recovery improves service reliability.
● Lower Operational Costs - Fewer field dispatches and reduced downtime.
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Risk
If production fails, engineers lose access to the systems

 needed to diagnose and resolve the outage.

Traditional Network Management



Out-of-Band Management

How To Build A Resilient Network Architecture
You don’t have to rebuild your entire infrastructure. All it takes is five steps to deploy a 
dedicated management network.

Step 1: Deploy an Out-of-Band Access Layer
The first step is to establish a separate management path to your infrastructure.

Why?
The outcome you’re going to achieve with this is having guaranteed access to your 
infrastructure, regardless of what happens to the production network. Your production 
network could be completely offline due to hardware issues, routing failures, etc., and this 
out-of-band layer will ensure you still have access to troubleshoot and recover.

What Does It Look Like?
The out-of-band management path is both logically and physically isolated from the 
production network, but provides management access to all production assets.

How Do You Build It?
Deploy serial console servers and services routers capable of connecting to critical devices 
via their console port, whether via RJ45, USB, or other interface type. Common devices to 
connect to out-of-band include:

● Routers
● Switches
● Firewalls
● Servers
● Power/PDUs
● KVM
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Step 2: Add Independent Connectivity
The second step is to establish backup connectivity that remains available during production 
network outages.

Why?
The outcome you’re going to achieve with this is maintaining remote access during WAN 
failures, ISP outages, routing problems, or complete production network disruptions. Even if 
the primary network connection goes offline, independent connectivity ensures engineers 
can still reach the out-of-band infrastructure to troubleshoot and recover production 
systems remotely.

What Does It Look Like?
Just like the overall out-of-band architecture is separate from production infrastructure, 
independent connectivity is physically and logically separate from the primary WAN 
connection. This means that the out-of-band environment features its own dedicated 
communication paths that remain operational should the primary WAN connection fail.

How Do You Build It?
Deploy backup connectivity directly into the out-of-band management infrastructure. 
Integrate LTE/5G modems, satellite services, or secondary WAN interfaces into the 
management gateway or console server platform.

The key is ensuring management traffic can bypass the production network entirely when 
necessary. Cellular and satellite connectivity are especially valuable because they provide 
immediate remote access even when terrestrial WAN infrastructure fails.

Independent Connectivity
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Centralized Management

Step 3: Centralize Infrastructure Management
The third step is to centralize management and control of distributed infrastructure.

Why?
The outcome you’re going to achieve with this is operational visibility and simplified 
management across all locations. This means you can get rid of those manual device lists 
and IP address spreadsheets. Centralized management allows engineers to quickly access, 
monitor, and control infrastructure from a single interface.

What Does It Look Like?
A centralized management platform provides a unified view of the entire out-of-band 
infrastructure environment without needing to connect to each site individually.

How Do You Build It?
This depends on your deployment model. A SaaS model is best for organizations managing 
many distributed sites; an On-Premises model is best for organizations with strict 
requirements where management systems must remain fully internal; and a Hybrid model is 
best for organizations that need the flexibility of SaaS and the security of On-Prem for 
sensitive sites.

Key capabilities should include:
● Secure remote console access
● Infrastructure monitoring
● Configuration management
● Authentication and access control
● Provisioning and policy management

The goal is to simplify operations, reduce administrative overhead, and improve response 
times during outages.
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Step 4: Standardize Remote Sites
The fourth step is to standardize the management architecture across all locations.

Why?
One of the biggest causes of operational complexity is inconsistent infrastructure between 
sites. Different hardware, configurations, and management methods increase 
troubleshooting time and create unnecessary operational risk. The outcome you’re going to 
achieve with this is simplified operations and predictable infrastructure behavior across 
distributed environments.

What Does It Look Like?
Standardized environments use the same management infrastructure, deployment model, 
and operational approach across every location, creating a consistent and repeatable 
architecture throughout the organization.

How Do You Build It?
Create a standardized deployment blueprint that defines the management infrastructure, 
connectivity methods, configurations, and operational procedures used at every site.

This commonly includes:
● Standardized management gateways or console servers
● Consistent connectivity methods
● Centralized configuration templates
● Standardized security policies
● Repeatable operational workflows

Standardized Management
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Step 5: Test Failure Scenarios
The final step is to regularly validate the resilience architecture through failure testing.

Why?
The outcome you’re going to achieve with this is confidence that recovery processes will work 
during real-world outages. Testing helps identify gaps in processes, connectivity, 
configurations, and operational readiness before a real outage occurs.

What Does It Look Like?
To simulate outages, tests can include primary WAN disconnects, power failures, routing 
misconfigurations, or complete site isolation scenarios. Engineers validate they can still 
remotely access infrastructure, diagnose problems, and execute recovery procedures 
through the management network.

How Do You Build It?
Build regular testing procedures as part of operational practice. Common test scenarios 
include:
● Primary WAN outages
● Routing failures
● Device misconfigurations
● Authentication failures
● Power disruptions
● Complete site isolation

Bringing It All Together
Building a resilient network architecture isn't about deploying more hardware or adding 
complexity. It's about combining these five principles into a single, standardized 
management strategy that keeps critical infrastructure accessible under any conditions.

When your out-of-band environment is designed with the best practices in this blueprint, 
your team can respond to incidents instantly, recover from outages remotely, and operate 
distributed infrastructure with an extreme level of confidence.

The next step is choosing a platform that makes this architecture practical to deploy and 
easy to manage at scale.
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Connect with a ZPE engineer to evaluate your network
resilience

● Review your current network
architecture

● Discuss best practices for deploying 
out-of-band in your environment

● Explore ways to simplify remote 
management and recovery

Connect with an Engineer 

Put Your Resilience Blueprint Into Action
ZPE's Nodegrid platform is designed around the same architectural principles outlined in this 
blueprint, but in a package that’s easy to deploy, manage, and scale.

One ZPE device consolidates console access, routing, security, and up to nine different 
functions to make deployments easy. Built-in 5G and support for additional connectivity 
provide independent paths to infrastructure during WAN outages. On-prem or SaaS 
centralized management options streamline operations across distributed sites, and 
integrated KVM access extends recovery to critical systems when hardware-level control is 
required.

The result is a simple, standardized architecture that reduces operational complexity, 
accelerates recovery, and eliminates unnecessary truck rolls.
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