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The Security Architecture That Makes 
Nodegrid Ideal for ISP’s

ISP’s at every tier have a job that seems impossible: they must deliver fast, reliable 

connectivity at scale, while maintaining airtight security and ensuring 24/7 uptime. With 

infrastructure distributed across thousands of POPs, aggregation sites, and local hubs, even 

small vulnerabilities in the management plane can affect an entire customer base.

ISP’s typically depend on their production networks for management access to their 

devices. But this leaves them with a fragile architecture. This “shared fate” problem means 

that if any production equipment goes offline, their management capabilities go down with 

it. And in the event of a security breach, attackers can hop directly onto the management 

plane where they can encrypt access, shut down services, and demand millions in ransom 

payments.

Nodegrid solves this by delivering an isolated, zero trust management architecture 

designed from the ground up for ISP operations. Its FIPS 140-3 certified security modules, 

encrypted channels, and policy-based access controls provide the foundation for a resilient 

and compliant management plane that functions independently of production networks.



1. Security Architecture Deep Dive
This section breaks down the core building blocks of Nodegrid’s security architecture. 

These building blocks create a hardened, completely separate management plane 

tailored to ISP environments.

1.1 - Isolated Management Plane
An isolated management plane ensures that ISP administrators can always access and control 

infrastructure, even during outages or cyberattacks.

● Physical separation: Dedicated management ports, power feeds, and cabling prevent 

lateral movement from production networks.

● Logical separation: VLAN/VRF isolation and independent IP addressing ensure no overlap 

with production traffic.

● Dedicated OOB links: 5G/LTE, satellite, and secondary fiber keep management channels 

open when primary WANs fail.

Takeaway: By making the management plane physically and logically independent, ISPs eliminate 

the “shared fate” problem. Management access remains virtually guaranteed even if there's a 

production outage or ongoing cyberattack.

1.2 - Zero Trust Enforcement
Perimeter security alone is not enough to protect ISP infrastructure. Nodegrid enforces a zero trust 

model where every session, user, and device must continuously prove its identity and authorization.

● Role-based access controls (RBAC): Permissions tied to specific roles and site contexts, with 

least-privilege access to only the resources required for specific jobs.

● Adaptive authentication: MFA, certificate validation, and contextual checks (time, location, 

device posture).

● Continuous verification: Session re-checks and token refresh prevent “set it and forget it” 

access.

Takeaway: Even if credentials are stolen, zero trust controls minimize any attack's blast radius and

prevent unauthorized lateral movement.
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1.3 - Encrypted Access Channels
Data that uses the OOB plane must remain confidential, even across public 5G/LTE or satellite links. 

Nodegrid uses multiple methods to ensure management traffic remains secure.

● FIPS 140-3: Certified crypto modules aligned with NIST requirements.

● Protocol hardening: SSHv2, TLS 1.3, IPSec VPN with strong cipher suites only.

● End-to-end encryption: Protection from the admin’s endpoint through the OOB link down to 

the device itself (“two-way handshake”).

Takeaway: Sensitive management traffic is always encrypted and secured, no matter the link or 

access method.

1.4 - Granular Policy Control
As part of its RBAC and least-privilege policy enforcement, Nodegrid uses specific access controls. 

This ensures engineers, NOC staff, and contractors can only access the resources and perform the 

jobs they are explicitly authorized for.

● Per-user mapping: Permissions tied to exact devices and ports.

● Session logging: Full keystroke logs for high-risk changes.

● Time-bound access: Temporary windows for contractors or emergency work.

Takeaway: Granular controls turn the management plane into a highly auditable and tightly

governed environment.

1.5 - Immutable Audit Trails
Accountability is central to compliance. Nodegrid’s logging features guarantee tamper-proof 

records that are ready for auditing.

● Cryptographic log signing: Prevents deletion or manipulation of logs.

● Centralized storage: Forwarding to SIEM/SOC platforms for correlation.

● Regulatory readiness: Audit logs align with NERC, ISO, and SOC requirements.

Takeaway: Logs serve as records and evidence in compliance audits and forensic investigations. 

Nodegrid simplifies these processes by making logs readily available and usable for specific 

compliance requirements.
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2. How It Works for ISP’s
Nodegrid helps ISPs realize operational benefits that extend beyond basic recovery. This 

section breaks down the advantages and benefits of having Nodegrid architecture in 

place.

2.1 - Secure Access During Outages
An isolated management plane ensures that ISP administrators can always access and control 

infrastructure, even during outages or cyberattacks.

● Independent connectivity (5G/LTE, satellite, secondary WAN).

● Automatic failover when production paths fail.

● Always-on management access to POPs, routers, and switches.

Takeaway: Even if there's a fiber cut, DDoS attack, or control-plane failure, the management plane 

remains reachable via secure, dedicated link.

2.2 - Device Consolidation with Security Built-In
Perimeter security alone is not enough to protect ISP infrastructure. Nodegrid enforces a zero trust 

model where every session, user, and device must continuously prove its identity and authorization.

● Combines console server, LTE modem, Ethernet switch, and security gateway into one 

appliance.

● Retires legacy terminal servers and unmanaged switches that have weak security.

● Comes with dozens of enterprise-grade security features, Synopsys-validated codebase, 

and the most third-party certifications (FIPS 140-3, SOC 2 Type 2, ISO 27001).

Takeaway: ISPs reduce cost and the attack surface, while making deployments lighter and more 

secure, by consolidating devices into a single Nodegrid.
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2.3 - Centralized Policy Control
Data that uses the OOB plane must remain confidential, even across public 5G/LTE or satellite links. 

Nodegrid uses multiple methods to ensure management traffic remains secure.

● ZPE Cloud: Unified SaaS control of thousands of sites via secure, browser-based session.

● Nodegrid Manager: On-prem management option for use cases with strict data residency 

requirements.

● Global control: Simultaneously push updates, config rollbacks, firmware, and access 

policies.

Takeaway: No matter how distributed an ISP's infrastructure, teams can use ZPE Cloud or Nodegrid 

Manager for a true "single pane of glass" experience.

2.4 - Third-Party Vendor Isolation

● Ephemeral (temporary) accounts expire automatically.

● Contractors only see assigned devices (no lateral discovery/movement).

● Full session recording and keystroke logging ensure accountability.

Takeaway: Vendors get only the access they need while ISPs retain full visibility.

3. Compliance and Standards Mapping
Nodegrid’s design aligns directly with ISP compliance requirements:

● FIPS 140-3: NIST-certified cryptography.

● NERC CIP: Controls for protecting critical infrastructure.

● ISO 27001: Aligns with global information security frameworks.

● SOC 2 Type 2: Trusted service provider standards.

Takeaway: ISPs can demonstrate compliance faster because Nodegrid’s architecture is already

mapped to industry mandates.
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4. Example Architectures By ISP Tier

Tier 1: Backbone POPs
At the backbone level, downtime is non-negotiable. These sites aggregate enormous volumes of 

customer traffic and interconnect with other carriers. Nodegrid NSR appliances provide the density 

and redundancy required for this scale.

● High-density serial & Ethernet ports to manage core routers, DWDM (Dense Wavelength 

Division Multiplexing), and transport gear.

● Redundant AC/DC power ensures the OOB plane stays up even during utility disruptions or 

power distribution issues.

● Multiple independent OOB uplinks (fiber, 5G/LTE, Starlink/satellite) maintain management 

access under all conditions.

● Centralized policy enforcement for consistent zero trust control across dozens of POPs.

Result: ISPs maintain absolute control of their backbone even if primary networks collapse.

Tier 2: Regional Aggregation Sites
Regional hubs handle a mix of high-value business circuits and residential aggregation. Nodegrid 

GSR appliances deliver the right balance of performance and resiliency so teams can keep these 

sites running.

● Secure aggregation of management traffic from mid-size routing and switching 

deployments.

● Integrated 5G/LTE failover provides readily-available management access.

● Compact form factor fits into space- or power-constrained sites.

● Role-based isolation enables multiple teams or contractors to operate without risk of 

overlap.

Result: Regional teams can quickly resolve outages and manage day-to-day operations 

without dispatching to every site.
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Tier 3: Local Distribution Hubs
Local distribution hubs extend connectivity to the last mile, where cost efficiency and rapid 

recovery matter most. Nodegrid BSR appliances are compact, all-in-one units designed for this 

environment.

● Built-in 5G/LTE connectivity eliminates the need for additional backup hardware.

● Small footprint makes the BSR ideal for street/roadside cabinets and lightly staffed sites.

● Cloud-based zero touch provisioning enables fast, automated rollout to hundreds of 

locations.

● Secure remote workflows for simple tasks like pushing firmware or reloading config files 

without truck rolls.

Result: Last-mile reliability improves while operational costs drop.

Takeaway: Whether it’s a global backbone POP or a local street cabinet, Nodegrid scales the same 

secure architecture up or down, giving ISPs a consistent, zero trust management plane across 

every tier.

Migrate to Nodegrid With This Proven Approach
Implementing a resilient ISP management plane is simple with Nodegrid, and we’ve made 

it even easier with the Zero Downtime Migration Checklist. This guide shows how to assess 

your infrastructure, map your requirements to Nodegrid, and perform a full rollout, all while 

maintaining uptime. Download the guide now for a seamless deployment.

Download the Migration Checklist

Request a Tailored Topology Map for Your Environment
Our engineers are ready to help you implement the industry’s most resilient network 

management. Contact us today to see the Nodegrid topology that’s perfect for your ISP 

environment.

1-844-4ZPE-SYS or sales@zpesystems.com
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