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Executive Summary

Modern enterprises depend on secure, high-performance connectivity to support cloud
applications, hybrid workforces, Al initiatives, and real-time collaboration. However,

traditional shared Internet infrastructure was not designed to meet these demands.

As enterprise environments become more distributed and data-intensive, organizations
now require connectivity solutions that deliver predictable performance, stronger

security, lower latency, and continuous reliability.

Metro Ethernet circuits and point-to-point (P2P) connectivity have emerged as
foundational elements of modern network strateqy, enabling private, dedicated
communication paths between business locations, cloud environments, data centers,

and mission-critical systems.

For many enterprises, point-to-point connectivity is no longer simply a networking
option—it has become the foundation for performance, security, reliability, and

business continuity.

This paper explains how enterprise connectivity works from the physical layer up, why
each OSl layer introduces distinct business risks, and how organizations can use this
framework to make more informed connectivity decisions. Throughout the paper,
you'll see how Optimum Business Enterprise solutions align with these layers to support

secure, scalable, and high-performance networks.

Enterprise connectivity must evolve beyond shared infrastructure

to support performance, security, and scalability requirements

across distributed and cloud-driven environments.
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The Modern Enterprise Connectivity Challenge

Today’s enterprise environment is built around constant, real-time connectivity, with
employees collaborating across distributed cloud environments and data flowing
continuously between users, platforms, and systems. Organizations are under increasing
pressure to maintain application performance, support hybrid workforces, protect sensitive
data, reduce downtime, scale infrastructure quickly, and prepare for Al-driven workloads,

all while relying on legacy shared networks that were never designed for these demands.

The result is widespread performance and reliability challenges, including degraded
video conferencing performance, slow cloud applications, increased security exposure,
inconsistent network behavior, and failed backup processes—ultimately impacting
productivity and customer experience. The network is no longer a utility; it is a direct

driver of business outcomes.

Why Point-to-Point Connectivity Matters

Businesses no longer compete solely on products and services. They compete on digital

performance, operational efficiency, and customer experience.

As organizations modernize their networks, understanding where dedicated connectivity
provides the greatest value becomes increasingly important. The OSI model offers a

practical way to evaluate these decisions across each layer of the network.

Metro Ethernet circuits enable organizations to improve cloud application performance,
reduce latency and congestion, strengthen cybersecurity, and support hybrid work
environments. They also provide the scalability and reliability required for Al workloads

and real-time analytics, while increasing uptime and operational continuity.

Unlike shared broadband networks, private connectivity establishes dedicated
communication paths that minimize interruptions, optimize performance, and reduce

exposure to public Internet risks.

Three Forces c(:) Cloud and hybrid architecture
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Connectivity “ 4

» Alandautonomous workloads

Optimum Business Enterprise Secure * Scalable * Al-Ready Connectivity Solutions 3



Benefits of Private
Enterprise Connectivity

Better Performance
Deliver faster, more predictable

application performance.
+ Offers dedicated, high-performance connectivity for
mission-critical applications

+ Supports unified communications, video conferencing,

cloud platforms, data replication, and Al workloads
+ Reduces latency and packet loss

+ Delivers consistent performance across

distributed environments

Stronger Security
Protect sensitive data with private,
dedicated connectivity.

+ Keeps traffic off the public Internet

+ Reduces the attack surface through network segmentation

+ Supports secure site-to-site communications and

compliance initiatives

+ E-Line and V-Line provide secure Carrier Ethernet transport

between enterprise locations and data centers

Greater Reliability
Keep business-critical operations
running without interruption.
+ Symmetrical bandwidth and deterministic routing
+ SLA-backed performance for predictable uptime
+ Consistent application performance for critical workloads

+ Improved business continuity and customer experience
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The OSI Model

Application
HTTP - DNS - SMTP - FTP - User-facing services Application vulnerabilities - User experience

Presentation

TLS/SSL - Encryption - Compression - Data translation Data exposure - Compliance gaps

BUSINESS RISK

Session

K
Session management - Authentication - NetBIOS - Tokens i king - Authentication failures

UPPER - LOWER LAYERS
B —— e —

Transport BUSINESS RISK
TCP - UDP - Port management - Flow control - QoS Latency - Reliability - Packet loss

Network
IP routing - Subnets - Firewalls - SD-WAN - BGP Routing failures - Network segmentation gaps

BUSINESS RISK

Data Link
Ethernet - MAC addressing - VLANSs - Switching - ARP Broadcast storms - VLAN misconfiguration

BUSINESS RISK

Physical USINESS RISk

Fiber - Copper - Wireless - Data center hardware - Cabling Outages - Capacity limits - Uptime SLAs

): Application & Security Lower Layers (1-4): Infrastructure & Transport

Understanding Connectivity Through the OS| Model

The OSI model is more than a technical reference. It provides a practical framework for
evaluating enterprise connectivity, helping organizations understand how decisions at

each layer affect performance, security, reliability, and business outcomes.

More importantly, it helps businesses identify where performance gaps, security

vulnerabilities, and operational risks exist.

This model remains one of the most useful frameworks for evaluating enterprise
connectivity because it aligns network architecture with business outcomes. Each
layer introduces distinct performance, security, and operational considerations.
Understanding these layers helps organizations select the right connectivity model for

each workload while building a scalable foundation for future growth.

Key Takeaway

The OSI model provides a framework for aligning connectivity investments with

performance, security, and scalability goals across every layer of the network.
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Layer 1: Physical Connectivity

Weaknesses at the Physical Layer can create outages,
capacity constraints, and infrastructure risks that affect

every layer above it.

The Physical Layer includes the fiber infrastructure and

transport systems that carry data between locations.

The Physical Layer forms the foundation of enterprise
connectivity. Decisions made here directly influence
capacity, resilience, latency, and the ability to support

modern workloads such as Al and cloud computing.

®

Layer 2: Private Point-to-Point Transport

Layer 2 governs how data moves between connected
locations. Shared infrastructure can introduce
congestion, inconsistent performance, and security
exposure, making private transport a critical

component of enterprise networking.

Optimum Business Carrier Ethernet solutions create
secure, private pathways between business locations
without exposing traffic to the public Internet.

Wavelength Services

Dedicated optical channels delivering
100G-400G connectivity with fixed,
deterministic latency for high-capacity enterprise

and inter-data-center environments.

Dark Fiber

Customer-controlled fiber infrastructure
designed for hyperscale environments,
Al workloads, and organizations requiring

maximum performance and security control.

E-Line (Ethernet Line)

E-Line provides dedicated point-to-point connectivity
between two locations, making it ideal for secure data
transfers, headquarters-to-data-center connections,
and business continuity environments requiring

high-performance, predictable networking.

V-Line (Virtual Ethernet Line)

V-Line extends private connectivity across multiple
locations using a hub-and-spoke architecture, making
it well-suited for multi-site enterprises that require
centralized cloud access, regional connectivity, and

secure traffic segmentation through VLAN isolation.
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Layer 3: Intelligent Cloud Connectivity

This is the Layer that determines whether your traffic
takes an optimized path or traverses congested public

Internet infrastructure.

At the Network Layer, routing decisions directly

influence application performance, cloud access, and
user experience. As organizations increasingly rely on
cloud platforms, intelligent routing becomes essential

for maintaining consistent performance.

A Practical Framework for
Enterprise Decision-Making

Dedicated Internet Access (DIA)

Dedicated Internet Access (DIA) provides uncontested,
symmetrical fiber connectivity with optimized routing
and SLA-backed reliability. This enables predictable
application performance, improved cloud connectivity,
and consistent support for real-time collaboration

and other business-critical workloads. For cloud-first
organizations, DIA serves as the foundation of enterprise-

grade Internet performance.

Not every workload needs the same connectivity. The right answer depends on the sensitivity
of the data, the real-time requirements of the applications, the number of users and locations
involved, and the consequences of downtime or degraded performance. The table below

Business Need

OSI Layer

maps common business requirements to the appropriate Optimum connectivity tier.

Recommended
Solution

Primary Value

High-capacity transport Layer 1 Wavelength Services
between facilities

Maximum control over Layerl Dark Fiber
network infrastructure

Secure point-to-point Layer 2 E-Line
connectivity

Private multi-site Layer 2 V-Line
connectivity

Reliable enterprise Layer 3 Dedicated Internet
Internet performance Access

Improved cloud and Layer 3 Dedicated Internet
application performance Access

Reduced exposure to Layer 2-3 E-Line, V-Line, DIA
public Internet risks

Foundation for Al and Layer 1-3 Dark Fiber,

modern workloads

Wavelength, DIA

Data centers, cloud
environments, large
enterprise sites

Al workloads, hyperscale
environments, security-
sensitive organizations

Headquarters-to-data-
center, site-to-site, disaster
recovery

Regional offices, multi-
location enterprises, hub-
and-spoke networks

Cloud-first businesses,
SaaS-heavy organizations,
real-time collaboration

Distributed teams, cloud
platforms, video conferencing,
business-critical apps

Enterprises moving sensitive
traffic between locations or to
cloud services

Al training, inference, data-
intensive operations, hybrid
cloud
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Dedicated optical
capacity with
predictable latency

Customer-controlled fiber
with maximum performance
and security flexibility

Dedicated private
Ethernet between two
locations

Centralized private
connectivity with VLAN-
based segmentation

Symmetrical, uncontested
Internet access with SLA-
backed reliability

Optimized routing and
consistent bandwidth

More controlled traffic
paths and improved
network predictability

Scalable infrastructure
designed for high-volume,
low-latency performance



Preparing Networks for Al and Autonomous Systems
Alinfrastructure is changing enterprise network requirements.

These demands span multiple OSI Layers, increasing the importance of scalable physical infrastructure,

high-performance transport, and intelligent routing.

Unlike traditional applications, Al systems process massive amounts of data continuously and are highly

sensitive to latency, packet loss, and congestion.

As Al adoption accelerates, network infrastructure is becoming a key determinant of competitive

advantage, particularly for organizations deploying data-intensive and latency-sensitive workloads.

As organizations deploy Al training clusters, real-time analytics, autonomous systems, and edge inference

environments, network infrastructure must evolve to support:

+ Lossless transport + Massive throughput + Deterministic low-latency + Continuous availability

These requirements make high-capacity, performance-optimized O Layer ———

connectivity essential to enabling next-generation Al initiatives.

Layer1 Physical Access
of g o Layer 2 VLAN attacks
Building Security Across Every Layer
. . . . . Layer 3 Routing manipulation
Effective enterprise security requires protections across every
Layers 4-7 Session/application threats

Layer of the network. The OSI model highlights how vulnerabilities

can emerge at each layer and why a layered security strategy is

essential for modern enterprises. .

Organizations must secure connectivity across every layer

of the network stack. Metro Ethernet circuits strengthen Al-driven workloads require
enterprise security by keeping sensitive traffic off the public high-capacity, low latency, and
Internet, enabling network segmentation, supporting zero-trust lossless network performance,

frameworks, and reducing exposure to shared infrastructure making advanced fiber

risks. Private transport solutions such as E-Line and V-Line allow ) )
infrastructure essential.

organizations to create secure, isolated communication paths
N\

between critical systems and locations.

Enterprise connectivity has a direct impact on employee productivity, customer experience,
application availability, security posture, and operational resilience. It also underpins the performance
of revenue-generating systems.

Investing in modern enterprise network infrastructure helps organizations improve performance,

reduce downtime, strengthen security, and support long-term digital transformation initiatives.
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Conclusion

Enterprise connectivity is no longer simply Internet access. It is the foundation of

business continuity, operational performance, cloud transformation, and Al readiness.

By using the OSI model to evaluate enterprise connectivity, organizations can make
more informed infrastructure decisions, reduce operational risk, and build networks
that support future business growth. Metro Ethernet circuits and point-to-point
connectivity play a critical role in that strategy by delivering secure, scalable, and high-

performance communication across the enterprise.

Optimum Business Enterprise delivers advanced connectivity solutions designed to

help businesses build resilient, future-ready network environments.

Next Steps

Connect with the Optimum Business Enterprise team to

schedule a consultation and build a network architecture

designed around your business outcomes.

Learn more at: optimum.com/business/west/enterprise
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Optimum Business Enterprise Connectivity Portfolio

Dedicated Internet Access (DIA) Wavelength Services
Best For: Best For:
Cloud-first enterprises and hosted High-capacity inter-data-center connectivity
applications Key Benefits:
Key Benefits: + Dedicated optical transport
+ Symmetrical fiber connectivity +100G-400G capacity
+ Optimized cloud routing + Fixed, low-latency performance
* Financially backed SLA reliability + |deal for large-scale data movement
+ Predictable application performance
. . Dark Fiber
E-Line Private Transport
Best For:

Best For:

Site-to-site enterprise connectivity

Alinfrastructure and hyperscale environments

Key Benefits:

Key Benefits:
4 + Customer-controlled infrastructure

+ Dedicated point-to-point connectivity + Maximum scalability and flexibility

+ Secure private transport
P P + High-performance Al workload support

. .
No public Internet exposure + Enhanced security and control

+ Deterministic performance

Broadband & Fiber
Best For:

Branch offices and backup connectivity

V-Line Private Transport

Best For:

Multi-site enterprise environments .
Key Benefits:

Key Benefits: + Flexible deployment options

+ Hub-and-spoke architecture + Fastimpl tati
astimplementation

+ Point-to-multipoint connectivity + Reliable business connectivity

+ VLAN segmentation
d + |deal for secondary and failover locations

+ Secure traffic isolation

Ready to Modernize Your Enterprise Connectivity?

Connect with the Optimum Business Enterprise team to schedule a consultation and

build a network architecture designed around your business outcomes.

optimum.com/business/west/enterprise
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