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System Design for Scalable
IT and AV Infrastructure:
A Guide for Growing Businesses

Abstract

As businesses expand, their technological needs grow in complexity. This calls for more strategic planning in
the way networks, audiovisual systems, and supporting infrastructure are configured. A methodical approach
to designing a system ensures that every component—from cable runs to conferencing tools—is integrated
with future growth in mind. Instead of piecemeal upgrades that can create bottlenecks and downtime, a well-
architected solution supports seamless expansion.
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What Is System Design in IT and AV?

In the context of commercial environments, system design in IT and AV refers to the planning and integration

of hardware, cabling, and software systems to create a cohesive operational framework. This encompasses
computer networking, structured cabling for data and voice, fiber optic and Ethernet connections, and audiovisual
elements such as projectors, digital signage, and video conferencing setups. The goal is to create a foundation
that supports collaboration, automation, and productivity while anticipating tomorrow’s emerging technologies.

Key Principles for Scalable Infrastructure

Future-ready IT infrastructure relies on scalability, flexibility, and resilience. Whether upgrading an existing setup
or planning a new build, incorporating the following principles ensures that your investment pays off over time:

1. Plan for Network Scalability

Scalability is more than just adding hardware—it's about designing a network architecture that can handle
exponential growth in users, devices, and applications without sacrificing performance or security. This means
anticipating evolving needs like increased bandwidth consumption from high-definition video conferencing, cloud-
based platforms, and Internet of Things (loT) devices.

Start by selecting modular switches and routers that support stackable configurations and high-speed uplinks.
This approach allows network administrators to add capacity without redesigning the entire topology. Adopt
structured network topologies like star or hierarchical designs that are easier to scale and troubleshoot. Also,
ensure your core network supports virtual LANs (VLANs) and Quality of Service (QoS) for segmenting traffic and
prioritizing critical services. Such practices ensure that flexibility is built into networks, allowing system capacity
growth without major “forklift” upgrades. [1]

Additionally, planning for Wi-Fi scalability involves site surveys and access point mapping to guarantee signal
strength and minimize interference as coverage areas grow. Ensure cloud-managed platforms are in place for
streamlined provisioning and monitoring.

2. Prioritize Structured Cabling

Structured cabling is the backbone of a modern IT and AV system, offering a standardized method of managing
and organizing your physical infrastructure. Unlike point-to-point cabling that grows messy and unmanageable
over time, structured cabling uses central patch panels, horizontal cabling, and backbone cabling to create a
clean, modular, and easily serviceable environment.

This design reduces maintenance time, supports faster troubleshooting, and provides flexibility for equipment
upgrades or layout changes. Structured systems also support higher transmission speeds and future technologies
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like 10G or 40G Ethernet, as long as appropriate cabling (Cat6A or fiber) is used. For businesses installing
surveillance, access control, and conference systems, having a unified cabling approach ensures compatibility
and avoids signal degradation. The structured cabling market has grown in recent years due in part to a
considerable increase in the amounts of loT data, which can cause latency. [2]

Cable labeling, color coding, and documentation are also best practices that come with structured cabling, further
simplifying network management as the business grows.

3. Enable Systems Integration

In today’s converged environments, siloed systems are a thing of the past. AV and IT components are increasingly
dependent on one another, and seamless integration is critical to improving efficiency and functionality. Integrating
platforms like video conferencing, building automation, security systems, and digital signage onto a shared
network infrastructure allows for centralized control, easier updates, and holistic monitoring. [3]

For example, integration enables automation rules—such as automatically dimming lights and activating
projectors when a meeting starts via a scheduling platform. It also supports interoperability among platforms,
allowing data sharing between access control and HR systems or linking occupancy sensors to HVAC controls for
energy efficiency.

To accomplish this, organizations should consider investing in middleware and APIs that allow for standardized
communication between devices and applications. A centralized dashboard or control system can unify these
interactions and offer remote troubleshooting, saving time and operational costs.

4. Future-Proof with High-Capacity Media

Choosing the right transmission media is critical for long-term viability. Both fiber optic and high-grade Ethernet
cables (like Cat6A and above) play essential roles in building scalable infrastructure, but their ideal applications
vary based on distance, bandwidth needs, and environmental factors. [4]

Fiber Optic Cables are ideal for:

* Long-distance runs (beyond 100 meters), such as connecting buildings or floors.

» Backbone cabling that demands ultra-high bandwidth and low latency.

* Environments with high electromagnetic interference (EMI), where signal degradation in copper is an issue.
* Applications requiring 40G/100G speeds or more.

High-Grade Ethernet Cables, such as Cat6A, are ideal for:

« Shorter runs within the same floor or building.
* Applications up to 10Gbps, sufficient for most workstations and PoE devices.
* Cost-effective deployments where fiber’s benefits aren’t essential.
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Deploying a hybrid approach—using fiber for backbone and Cat6A for horizontal runs—offers an optimal mix of
performance and cost-efficiency.

5. Ensure Redundancy and Reliability

Downtime can cripple operations, especially in environments dependent on video conferencing, cloud platforms,
or real-time AV broadcasting. Redundancy ensures business continuity by providing alternate paths or backup
systems that kick in automatically when a primary system fails. [5]

For network infrastructure, this includes using dual network interfaces
on key devices, deploying redundant power supplies in switches, and FUTURE-PROOF DESIGN
configuring failover internet connections (e.g., LTE backup). On the AV

side, redundant signal paths for mission-critical displays and backup & @
audio processing units can prevent disruptions during presentations or

broadcasts. Metwork Structured

Scalability Cabling

N

It is also important to implement Uninterruptible Power Supplies

(UPS) to guard against sudden outages, and to utilize SNMP-based ﬂ </

monitoring to proactively detect and resolve issues before they E: "
edundancy

escalate. Systems & Reliability
Integration

Regular testing of failover systems and scenario planning further (ﬁE
enhance readiness. Reliability isn’t just about hardware—it's a mindset : .

. . . . . High-Capacity
that includes documentation, proactive maintenance, and trained Media
personnel.

Additionally, scalable system design considers physical space and environmental factors. Rack space for servers,
conduit pathways for cables, and access points for wireless networks all need to be anticipated in the early stages
of planning. Without this foresight, growth can be hampered by physical constraints, costly retrofits, and inefficient
workflows. A holistic approach that balances performance, aesthetics, and functionality is key.

Common Pitfalls in Network and AV Planning Reliability

Many businesses underestimate the complexity of designing scalable infrastructure. Here are common pitfalls that
can limit your performance and flexibility:

1. Short-Term Thinking: Focusing only on current needs often leads to fragmented systems that require costly
overhauls. Planning for technology solutions that accommodate future upgrades is key.

2. DIY or Inexperienced Installations: Installing structured cabling or AV equipment without professional help
can result in compliance issues, signal degradation, or even safety hazards.
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3. Poor Documentation and Labeling: Without accurate records, troubleshooting becomes a nightmare. Every
port, cable, and device should be documented for reference.

4. Overlooking AV Integration: AV is no longer just an add-on—it is integral to productivity and engagement.
Neglecting the AV side of the system design can create disconnects between departments and communication
tools. This is especially true in our age of smart boards, interactive classrooms, |IP cameras, and digital signage.

5. Inadequate Power and Cooling: Failing to account for power loads, ventilation, and environmental factors can

lead to hardware damage and system failure.

How to Design for loT, Cloud, and Al

The convergence of smart devices, cloud services, and Al-driven tools is transforming how businesses operate.
Your IT and AV systems must be ready to support these innovative technologies.

1. loT Compatibility: As more devices
become internet-enabled—from thermostats

to surveillance cameras—your network must
be able to handle an influx of data and ensure
secure connections. This requires careful
bandwidth management and security protocols.

2. Cloud Readiness: Cloud-based services
reduce the need for on-site hardware but
increase dependency on stable, high-speed
connections. Your network infrastructure should
include backup links and optimized routing to
reduce latency.

3. Al Integration: Al tools, such as predictive
analytics or smart conferencing assistants,
require real-time data access and low-latency
communication. Scalable IT infrastructure
should account for the data flow, storage needs,
and compute power these systems demand.

Designing for the future means creating

a foundation that accommodates rapid
advancements in emerging technologies.
Whether it is for remote collaboration,
automation, or data-driven decision making,
your network must be prepared to evolve.

How Hiring Professional Installers

Can Help You Avoid Common Pitfalls

... in Planning

Short Term:

Costly rework, limited
scalability

Long Term:

Scalable, future-proof
performance

... in Installation

DIY:

Risks poor performance, costly
mistakes

Professional:

Delivers reliable systems with
expert execution

... in Documentation

Inadequate:

Confusion during maintenance
and upgrades

Thorough:

Simplifies troubleshooting and
expansion

...in AV Considerations

Add-On:

Compatibility issues

Integrated:

Enhances system harmony and
operational efficiency
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Choosing the Right Installation Partner

The best-laid designs are only as good as their implementation. Working with a professional installation company
that offers project management and full-service solutions ensures that your system design is executed with
precision.

An experienced installer with access to national resources can scale deployment to match your business needs—
whether it's a single location upgrade or a simultaneous rollout across multiple sites, regions, or states. Such
firms often maintain a vetted network of thousands of technicians who can mobilize quickly and efficiently.

Additionally, choosing a provider that offers a comprehensive array of services can streamline your project and
reduce costs. Look for capabilities such as:

« Structured cabling installations

* Cabling site surveys

» Network wiring testing

* Wi-Fi network installation

» Demarc extension services

* AV hardware installation

Beyond technical skills, your installation partner should bring proven project management expertise. This includes
coordinating with multiple stakeholders, adhering to schedules and budgets, and providing post-installation
support. A collaborative partner can help future-proof your infrastructure by recommending industry best practices
and aligning your systems with your growth trajectory.

A single-source partner not only ensures quality but also simplifies communication, enhances accountability, and
speeds up deployment.

Ultimately, smart system design supported by expert installation is the key to building a robust, future-ready
technology environment. By investing in scalable, integrated infrastructure today, growing businesses can stay
competitive, agile, and connected tomorrow.

About INC Installs

INC Installs is a turnkey solution provider of commercial IT network installation services with a network of trusted
technicians throughout the U.S. and Canada. Services include a broad range of IT network and infrastructure
cabling services, including fiber optic cable installations, IP camera installations, WiFi and A/V services as well as
IT equipment installations and more. Visit INC Installs’ website to learn more.

INSTALLS"
© 2025 Infinite Electronics, Inc., INC Installs is a registered trademark of 6 an INFINIT@ brand

Infinite Electronics, Inc.



https://www.inc-installs.com/national-rollout
https://www.inc-installs.com/cabling-and-network-installation/structured-cabling-installation
https://www.inc-installs.com/cabling-and-network-installation/cabling-site-surveys
https://www.inc-installs.com/cabling-and-network-installation/network-wiring-testing
https://www.inc-installs.com/cabling-and-network-installation/wi-fi-installation
https://www.inc-installs.com/cabling-and-network-installation/demarc-extension-services
https://www.inc-installs.com/audio-visual-installation
https://www.inc-installs.com/cabling-and-network-installation
https://www.inc-installs.com/audio-visual-installation
https://www.inc-installs.com/

WHITE PAPER

System Design for Scalable [T and AV Infrastructure: A Guide for Growing Businesses

References

[1] Cisco. (n.d.). Hierarchical Network Design Overview (1.1). Cisco Press. Retrieved April 16, 2025, from https://
www.ciscopress.com/articles/article.asp?p=2202410&seqNum=4

[2] Research and Markets. (2023, May 12). Structured Cabling Global Market Report 2023: Advanced
Technologies and Increasing Data Volumes Bolster Demand [Press release]. GlobeNewswire. Retrieved April 17,
2025, from https://www.globenewswire.com/news-release/2023/05/12/2667611/28124/en/Structured-Cabling-
Global-Market-Report-2023-Advanced-Technologies-and-Increasing-Data-Volumes-Bolster-Demand.html

[31AVIXA. (2023, February 15). AV/IT Convergence: Native Room Systems vs Unified Communications
Agnosticism. AVIXA. Retrieved April 16, 2025, from https://www.avixa.org/pro-av-trends/articles/av-it-
convergence-native-room-systems-vs-unified-communications-agnosticism

[4] L-com. (n.d.). Applications & Considerations for 10 Gigabit Ethernet & Beyond. L-com. Retrieved April 16,
2025, from https://www.I-com.com/images/downloadables/white-papers/10gig-ethernet-beyond-wp.pdf

[5] Auvik. (n.d.). Network Redundancy and Why It Matters. Auvik. Retrieved April 16, 2025, from https://www.
auvik.com/franklyit/blog/simple-network-redundancy/

IN INSTALLS"
+1(888) 519-9525 | inc-installs.com 7 an INFINIT® brand



https://www.ciscopress.com/articles/article.asp?p=2202410&seqNum=4
https://www.ciscopress.com/articles/article.asp?p=2202410&seqNum=4
https://www.globenewswire.com/news-release/2023/05/12/2667611/28124/en/Structured-Cabling-Global-Market-Report-2023-Advanced-Technologies-and-Increasing-Data-Volumes-Bolster-Demand.html
https://www.globenewswire.com/news-release/2023/05/12/2667611/28124/en/Structured-Cabling-Global-Market-Report-2023-Advanced-Technologies-and-Increasing-Data-Volumes-Bolster-Demand.html
https://www.avixa.org/pro-av-trends/articles/av-it-convergence-native-room-systems-vs-unified-communications-agnosticism
https://www.avixa.org/pro-av-trends/articles/av-it-convergence-native-room-systems-vs-unified-communications-agnosticism
https://www.l-com.com/images/downloadables/white-papers/10gig-ethernet-beyond-wp.pdf
https://www.auvik.com/franklyit/blog/simple-network-redundancy/
https://www.auvik.com/franklyit/blog/simple-network-redundancy/

