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Why Manufacturers Choose Black Box as Their Connectivity Partner Manufacturers are modernizing fast, and many plants are working with networks
and cabling that were built for a different era of operations. Today's always-on
Quick Checklist: Is Your Plant CONNECLIVItY REAAY? .....ooeweeeeeeooeeseccceeeeeeeeessssseseeesessssssssssssesessssssssssesseeeesssns 13 loT, advanced automation, and Al-enabled production place new demands on
bandwidth, latency, and reliability across the plant. When the foundation isn't
Your Next Step: Connectivity Readiness Discussion designed for these requirements, performance issues can surface as stalled

robotics, intermittent sensor dropouts, and teams forced to troubleshoot critical
incidents with limited visibility.

The path to a connected factory starts with treating connectivity as strategic
infrastructure.

As Industry 4.0 initiatives accelerate, connectivity must keep pace. More devices,
more data flows, and more remote users increase expectations for consistent
performance and secure access. That's why modernization has become a
measurable advantage: stronger uptime, faster issue resolution, improved
operational visibility, and a security posture built for IT/OT convergence.

This eBook outlines a practical, step-by-step approach to strengthening

plant connectivity so manufacturers can move confidently from fragmented
environments to resilient, smart-factory-ready infrastructure.

REDEFINE




Why Traditional Pla Nt Symptoms you’ll recognize on the plant floor
N etWO rks Fa Ce N eW De m a N ds In many plants, network and cabling limitations don't show up as

obvious failures at first; they appear as recurring “mystery disruptions”

U N der I nd ust ry 4 O that teams learn to tolerate. Common warning signs include:

y ind ol s Ul " ) £ their time: Intermittent disconnections Packet loss that quietly
(?st industrial sites were built to support the reqw.rements of their time: <>_ erose PLEs, vl o e IR, T
reliable controls, targeted data collection, and a defined set of connected . . .

} supervisory systems inspection accuracy
systems. Today, those same networks are being asked to do much more,
carrying traffic from thousands of IoT sensors, machine vision systems, robots, Delayed response times that ~— Wireless dead zones that break
AGVs, and cloud applications while meeting higher expectations for uptime, @ impact operator productivity //3 mobility workflows and digital
safety, and security. and line decisions instructions

As Industry 4.0 initiatives scale, connectivity becomes a performance multiplier.

:
=)

Unstable performance during @ Slow recovery during incidents

Networks designed for earlier operating models can reach their limits as device ollgl]  shift changeovers or peak because visibility and data trails
density, real-time data flows, and continuous mobility increase. Without a production loads [ 1 areincomplete

modern foundation, it becomes harder for line supervisors to rely on data feeds,

and isolated failures can have a broader operational impact. Strengthening the When these symptoms become routine, the plant isn’t simply dealing with
network foundation enables manufacturers to expand automation and digital IT inconvenience, it's operating with compounding production risk.

programs with confidence, consistency, and control.
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Laying the Groundwork:
Modern Cabling for
Smart Factories

Every smart factory journey starts at the physical
layer. Structured cabling must support high-speed,
high-density, and high-reliability requirements across
production floors, warehouses, and support spaces.

| The Real Cost of Connectivity Today

When connectivity becomes the weak link, manufacturers often
experience:

Increased unplanned Delayed automation
& @

Modern designs combine CAT6A/7 and fiber to support
bandwidth-intensive applications such as machine
vision, high-speed data logging, and low-latency control
while leaving room for future growth.

gl downtime tied to and Al initiatives that
network instability never scale past pilots

Qo Slower root-cause @ Higher cyber and safety
”DDD fsmalyss clusite =7 HECTem IBter postly Rather than designing isolated cable runs, leading
incomplete or segmented networks

manufacturers think in terms of a plant-wide
connectivity fabric. This approach provides flexibility
when lines are reconfigured, new cells are added, or
buildings are expanded.

unreliable data

<3> Repeated rip-and-replace
=y uYrd rades that inflate capital
and operating costs

The cost is both technical and strategic. If each new deployment
(@ new ling, a new MES module, or an Al-based inspection system)
triggers unexpected network upgrades, projects slip, budgets
overrun, and confidence in digital initiatives erodes.

| Plant-Floor Reality

« Machine vision and quality inspection generate
Manufacturers that treat connectivity as a core capability, are continuous, high-volume data streams

the ones that scale pilots into plant-wide and multi-site programs N\ ~ . Edge compute platforms require reliable, low-latency
. without constant rework. \ '

wired connections

« Reconfigurable lines demand cabling that can adapt
without full rebuilds

Standardized designs, clear labeling, and modular
architectures also simplify day-to-day operations,
making it faster to troubleshoot, expand, or maintain
systems.
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How To Choose without
Overcomplicating the Decision

Extending Reliable
Coverage: Wi-Fi 6/7, Private . AR e,

A practical approach is to view wireless as a portfolio decision rather than
SG’ a nd DAS Tog ether a single technology choice:

Wi-Fi 6/7 works best where device density is high and cost-effective
Once the wired backbone is modernized, manufacturers must coverage is the priority — ideal for scanners,
extend reliable wireless connectivity to every corner of the plant. tablets, HMIs, and general mobility.

Private 5G/LTE is most effective when you need predictable mobility
performance for autonomous operations, especially for AGVs/AMRs
and real-time tracking.

No single wireless technology fits every use case. Most smart factories
benefit from a blended wireless strategy that includes Wi-Fi, private

cellular, and DAS planned together, not deployed as disconnected
projects. - DAS becomes essential when indoor cellular coverage must be

consistently reliable across complex structures, including basements,
heavy machinery zones, and shielded areas.

The strongest plants engineer all three into a unified design aligned to
production priorities.

'Right Wireless Technology

Requirement Wi-Fi 6/7 Private 5G / LTE DAS

Tablets, scanners, AGVs, RTLS, critical Indoor cellular
HMIs mobility coverage

Best for

Latency &

ST Moderate High (predictable) Carrier-dependent

Device density Very high High Moderate

Mobility

& Roaming Cieee)

Excellent Excellent

Xl

Enterprise- Dedicated

Security & Control Managed spectrum

Carrier-managed
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Resilience and OT-Aware
Security: Designing for
Zero Surprise Downtime

In manufacturing, connectivity must withstand harsh conditions and high

consequences.

Industrial-grade switches and hardened networking equipment are designed
to operate in environments with extreme temperatures, dust, vibration, and
electrical noise. Architectures built with redundancy and fast failover help
ensure that a single failure does not cascade into a production-wide outage.

| OT-Aware Security by Design

As IT and OT converge, security must protect both data and physical processes:

Network segmentation
by zone and function to limit blast

radius

f:ﬁ: Identity-based access
N for users and devices, including
unmanaged OT assets
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Secure remote access

for OEMs and vendors with MFA

and logging

Centralized monitoring
for visibility across plant and
enterprise networks
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A Simple Maturity Model
for Smart-Factory Connectivity

Most plants fall into one of three maturity levels. Understanding where you sit helps prioritize
upgrades without overengineering.

Level 3:
Smart, Secure, and Scalable

Connectivity becomes policy-driven and
measurable. Access is identity-based, remote
- connectivity is governed and logged, and
. 5 performance is continuously monitored to
. support safe scaling across multiple sites.

This maturity lens helps ensure modernization investments match operational priorities and
risk.

Bringing operations, IT, and security teams onto a shared management and monitoring
platform reduces response times and operational risk.
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A Practical Modernization Roadmap:
Assess » Foundation » Extend »
Secure » Scale

Successful modernization follows a clear, repeatable path.

Most manufacturers start with a connectivity assessment of priority sites, documenting
current assets, risks, and capacity gaps. From there, a pilot line or area is upgraded using
standardized cabling, hardened switching, and a unified wireless design.

What a Structured Program Delivers

- Current-state assessment and risk heatmap

- Reference architecture for cabling, switching, and wireless

- Defined pilot success criteria tied to uptime and performance
- Scalable rollout plans for additional lines and sites

- Ongoing monitoring and lifecycle management
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Why Manufacturers Choose
Black Box as Their Connectivity
Partner

Black Box helps manufacturers strengthen connectivity and build smart-
factory-ready infrastructure through:

« End-to-end delivery: assessment, design, build, validation, and support
. Deep experience in industrial IT/OT environments
« Scalable execution for multi-site and global manufacturing operations

« Proven methodologies that reduce downtime and deployment risk

Key Takeaways:
What Matters Most in Smart
Factory Connectivity

Modern plant connectivity is a core part of production infrastructure.
Manufacturers who scale Industry 4.0 successfully do five things
consistently:

Treat connectivity as a strategic foundation for growth and
performance

Build a high-capacity cabling and switching foundation with growth
in mind

Build a unified wireless architecture aligned to production priorities
Engineer resilience and OT-aware security into every layer

Modernize through a phased program with measurable outcomes
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Quick Checklist: Your Next Step:
Is Your Plant Connectivity Ready? Connectivity Readiness Discussion

Use this as a simple readiness check before launching your next digital initiative: If you're planning a plant upgrade, automation initiative, or
new site build, schedule a 30-minute Connectivity Readiness
Discussion with our team. We'll help you identify gaps, prioritize

Foundation (Wired Connectivity) Coverage (Wireless & Mobility)
: ; : investments, and map a modernization path aligned to your
@ Do we have a standardized cabling @ Do AGVs/AMRs roam without drops production goals, timelines, and budget.
approach across zones and buildings? or performance degradation?
. Is our core capable of supporting high- . Do we have predictable coverage in
density, warehouses, production, and support
high-throughput traffic reliably? zones?
. Can we scale new lines or expansions . Is wireless performance engineered,
without reworking the backbone? monitored, and capacity-planned?
Resilience & Security (Uptime + Risk Control) Execution (Scale and Governance)
@ 's the network segmented by function and @ Do we have clear pilot success criteria
risk zones? tied to uptime and performance?
. Do we have redundancy and fast failover to . Can we replicate the design across
prevent cascading outages? sites with minimal reinvention?

@ Areremote users and vendors secured with [} Do we have ongoing monitoring and
MFA, access control, and logging? lifecycle management defined?

If you checked “no” in multiple areas, a structured connectivity assessment is the most
practical first step.

REDEFINE 14



Let's
Redefine
together.

BLACK B<X

BLACKBOX.COM | CONTACT@BLACKBOX.COM




