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@ UNTANGLING LEGACY COMPLEXITY

Challenge: Legacy systems often lack proper documentation and have
evolved into fragmented, interdependent environments. Upgrading one
system risks cascading failures across others.

Solution:

CHAPTE R 1 . Proactive Discovery: Conducting a full diagnostic audit of

all configurations, devices, and dependencies to uncover
hidden risks.

. Configuration Mapping: Creating a clear visualization of how
systems interact, which helps teams identify bottlenecks,
redundant connections, and potential failure points.

[ ]
I n . Virtual Testing Environments: Digital twins or sandbox

Modernization

simulations and tests ensure that changes can be safely
validated before deployment, preventing disruptions.

@ BALANCING CONTINUITY AND TRANSFORMATION

Challenge: Critical systems cannot tolerate downtime, yet the
modernization processes often require significant changes that could
disrupt operations.

Modernizing IT infrastructure is rarely straightforward.
Legacy systems, budget constraints, implementation
issues, and operational risks create a web of challenges
that organizations must navigate carefully. This chapter
addresses these obstacles, providing practical solutions
and technical strategies to ensure success.

Solution:

‘ Pre-Deployment Testing: Use labs to validate the operations of
critical systems prior to any cutovers.

. Phased Rollouts: Incremental upgrades reduce the scope of
risk at each stage, allowing for testing and adjustments before
full deployment.

. Parallel Deployments: Running legacy systems alongside the
new ones ensures continuity while validating the functionality of
modernized components and also enables fallback contingencies.

‘ Redundancy Planning: Automated failover systems provide
backup operations in case of unexpected issues, reducing
user impact.




@ SECURITY RISKS DURING TRANSITIONS @ BRIDGING KNOWLEDGE GAPS AND RESISTANCE

Challenge: Infrastructure upgrades can create Challenge: Teams often resist modernization due to a lack of familiarity
vulnerabilities as systems are reconfigured or temporarily with new technologies or concerns about increased complexity.
integrated with outdated components.
Solution:
Solution: . . i .
‘ Demonstrations: Show individual departments how their specific
. Zero-Trust Models: Every user and device is applications will shine in an upgraded infrastructure.
continuously verified, ensuring no implicit trust exists L. i
within the network. ‘ Hands-On Training: Sandbox environments allow IT staff to

experiment and learn in controlled settings, fostering confidence
. Security Overlays: Virtual firewalls and secure with new systems.
gateways can protect transitional systems without

adding operational overhead. . Transparent Audits: Documenting previously unknown or poorly

configured components builds trust and empowers teams to

. Real-Time Threat Monitoring and Reporting: take ownership.
Al-driven tools analyze traffic patterns during h q .
migrations, identifying potential anomalies and . Change Management Programs: Structured communication

and training initiatives address resistance and ensure alignment
across teams.

vulnerabilities in real time.

@ MANAGING COSTS WITHOUT SACRIFICING PROGRESS

Challenge: Infrastructure modernization often directly competes with other business priorities, forcing compromises due to budget constraints.
In Fact, the high initial costs (both dollars and resources) sometimes lead to the postponement of critical infrastructure projects.

Solution:

. Hybrid Strategies: Transition workloads to the appropriate private and/or public cloud infrastructure based on business resiliency, availability
and security requirements.

‘ Usage-Based Pricing: Leveraging cloud providers’ pay-as-you-go models ensures efficient resource allocation without overcommitting.
. Cost Simulation Tools: Cloud cost estimation tools help organizations forecast expenses, enabling better budgeting and informed decision-making.

‘ Long-Term ROI: In addition to the obvious business benefits associated with infrastructure projects, other factors can also contribute to tangible
cost savings. These include:

» Reduced power bills due to modern energy-efficient hardware
» Reduced maintenance costs and service contracts

» Lower personnel expenses due to automation



@ OVERCOMING THE “IF IT'S NOT BROKEN, WHY FIX IT?"” MINDSET

Challenge: Many IT leaders hesitate to modernize infrastructure that appears functional, believing the risks and costs of upgrading
outweigh the benefits. This mindset often leads to postponed action, turning manageable issues into critical failures.

Solution:

‘ Highlighting Hidden Costs: Aging systems may appear stable but often carry hidden inefficiencies, such as increased maintenance
costs, security vulnerabilities, and inability to support new business demands. Conducting a total cost of ownership (TCO) analysis can
reveal these hidden burdens.

. Demonstrating Business Impact: Modernization isn’'t about change for its own sake; it's about aligning infrastructure with business
goals. Show how delays in upgrading can hinder scalability, slow innovation, and compromise user experiences.

‘ Co-Opt Stakeholders: The individual departments, projects, and organizations that will most benefit from an infrastructure
upgrade can become strong allies who will help drive the project forward.

’ Risk Modeling: Use tools or frameworks, including Al, to simulate the potential impacts of inaction, such as a failure
scenario involving companywide downtime or a large-scale security breach. This helps quantify risks in a way that resonates
with decision-makers.



KEY METRICS FOR MODERNIZATION SUCCESS

Performance: Track improvements in system uptime, latency, and response
times. For example, faster applications mean enhanced user experiences and
better productivity.

CHAPTER 2 )

Scalability: Evaluate how well systems handle growing workloads or sudden

M e a S u ri n g t h e demand surges, focusing on elasticity and resource efficiency.
Impact of \
M O d e r n iza ti O n :szlil:;y;lfi\gsi:uvi?tge;jel;cijt\(/)urlynsetrj:Cill;tridez faster incident response times,

Modernization is an investment, and measuring its impact
ensures it delivers value. Success isn’t just about upgraded
systems—it’s about outcomes that align with business
goals. From improved performance to financial returns,
tracking meaningful metrics is essential for proving ROI
and driving ongoing improvements.

Financial Impact: Compare pre- and post-modernization costs, including
maintenance and downtime, to calculate ROI. Reduced operating expenses
and new revenue opportunities can demonstrate clear value.

N
Operational Efficiency: Monitor automation benefits, such as fewer manual

interventions, faster workflows, reduced MTTR, and improved user satisfaction.

v

Measuring success means more than h

checking boxes. It’s about ensuring Visibility: The new network management platforms will provide enhanced

systems adapt to new challenges while visibility into the usage of the network. In addition to reducing anomalies,

consistently delivering value. along with expediting repairs, this will also identify frequent users,
departments, and locations. This allows for proactive optimization “right
— Aaron Howell, SynerComm sizing” where appropriate. These analytics can also facilitate departmental

Managing Consultant
aing chargebacks for network resources.




CHAPTER 3

The Modernize
Imperative

The divide between aging IT systems and tc
Legacy infrastructure, once the backbone
applications, remote work, and evolving s
strategic challenge. Modernizing your i

survival, growth, competitiveness, and

Bridging this gap means closing the d
scalable, high-performing framewo

vulnerability to resilience, from sta




The Hidden
Costs of
Legacy Systems

At first glance, legacy infrastructure can appear stable. It powers day-to-day
operations, meets basic business needs, and avoids the immediate disruptions
of change. But beneath this surface lies a fragile foundation—one that becomes
increasingly expensive, inefficient, and risky with every passing year.

Legacy systems don't just age; they accumulate hidden costs over time, including:

@
®

Security Vulnerabilities: Older systems are particularly prone to
cyberattacks. They often rely on outdated software that no longer
receives critical updates or patches, leaving doors wide open for threats
that evolve daily.

Operational Bottlenecks: As modern applications demand greater
bandwidth and real-time data processing, aging infrastructure struggles to
keep up. The result? Downtime, slow performance, and frustrated teams.

Rising Maintenance Costs: Maintaining legacy systems isn’t cost-neutral.
Outdated hardware requires frequent repairs, while outdated software often
needs custom fixes. These costs often escalate due to scarce components and
expertise for aging systems. These costs will compound over time, diverting
resources from strategic growth.

Missed Opportunities: Legacy infrastructure limits flexibility, making it
difficult to adopt new technologies, integrate new projects and organizations,
or scale operations effectively. It's not just a technical roadblock—it’s a
strategic one.

Lack of Competitiveness: Competitors are implementing the latest
technology in order to streamline their processes, reduce expenses,
and safeguard their resources. Any organization that fails to keep up
technologically will end up having a severe competitive disadvantage.



When “Good Enough”
Becomes a Liability

The true cost of legacy systems often isn't realized Modernizing aging infrastructure is not simply about avoiding these
until something fails. A security breach exposes risks—it's about creating new opportunities. The businesses that thrive
sensitive data. A critical application crashes during aren’t the ones that wait until systems break; they're the ones that
peak business hours. Or a compliance audit flags recognize the potential in change before it becomes a necessity.

vulnerabilities that can no longer be ignored. At that
crucial moment, businesses are forced into reactive
mode, scrambling to fix what should have been
addressed proactively.

Aging infrastructure doesn’t break overnight—it
wears down slowly, creating problems that go
| unnoticed until they're impossible to ignore.

— Nate Russell, SynerComm Managing Consultant



CHAPTER 4

For Modernization

@ COMPREHENSIVE
INFRASTRUCTURE ASSESSMENT

The first step in any modernization effort is to understand the
current state of the infrastructure. This involves more than
identifying outdated systems; it requires uncovering hidden
inefficiencies, misconfigurations, and overlooked risks.

‘ Configuration Audits: Routing, switching, and firewall
configurations are thoroughly reviewed to pinpoint
mistakes, bottlenecks, or vulnerabilities.

‘ Gap Analysis: Identifying where current systems fall short
of meeting business demands, such as scalability or real-
time application support. Also project the potential future
requirements for the next five years.

‘ Simulation and Modeling: Leveraging tools like digital
twins to test changes in a virtual environment can reduce
risks and ensure a smooth implementation.

Legacy systems often have undocumented
configurations that create inefficiencies.

A structured assessment reveals these issues,
allowing targeted upgrades instead

of wholesale replacements.



@ ALIGNING TECHNOLOGY WITH BUSINESS STRATEGY

Modernization must align directly with the organization’s strategic goals. This means designing infrastructure that supports
the growth of the business, improves user experiences, and integrates seamlessly with current and future applications.

' Strategic Prioritization: Understanding the
critical applications and business processes that
modernization needs to enhance.

. Return to Office (RTO): Many organizations are
still supporting pandemic-era remote workforces.
While doing so, the central networking
infrastructure tends to get overlooked. This means
that when employees return to their corporate
locations, they may experience some significant
networking and security challenges.

. Future-Proof Design: Creating systems that can
scale with growth, handle emerging technologies,
and meet evolving regulatory requirements.

‘ Vendor-Agnostic Solutions: Choosing the
best-fit technologies based on the organization’s
unique needs rather than relying on
pre-determined platforms.

Multi-Vendor Solutions: Implement and integrate the
“best of breed” solutions in order to use the optimal

technology for each department’s specific requirements.

Going Green: Over the years, compute, security,
networking, and storage platforms have all become
increasingly energy efficient. This, of course, leads to
reduced electrical and cooling requirements, which in
turn creates some tangible cost savings.

I1oT Integration: Countless Internet-enabled devices
now reside on every network. These all require network
support, security, and management.

Keeping Up With New Technologies: New protocols,
devices, platforms, and architectures are constantly
being developed. Every organization will need to analyze
these developments and determine which ones can help
their businesses and should be supported. IPv6 and

WIFi 7 are two current examples.

Modern infrastructure should be designed not just to meet current needs but to anticipate

the challenges of tomorrow, from Al integration to hybrid workforce support.
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@ SECURITY EMBEDDED AT EVERY LAYER

Aging infrastructure often harbors vulnerabilities that expose the organization to cyberattacks. Modernization embeds security into every aspect
of the design, ensuring resilience against threats while maintaining compliance with industry standards.

4 I 4 I 4 I
TR r_n

9 @
Zero-Trust Network Architecture (ZTNA): Users are Al-Driven Threat Encryption Everywhere: Data
restricted to only accessing the resources that they Detection: Advanced is secured during transmission
specifically need for their particular jobs. Every user analytics identify and and storage using the latest
and device will be verified continuously, ensuring that mitigate potential risks in VPN and encryption standards,
access is tightly controlled. real time. such as AES-256.

. J . J . J

Proactively addressing security during modernization prevents the need for costly retrofitting later,

ensuring that systems remain resilient as threats evolve.

STREAMLINED IMPLEMENTATION

The modernization process must Phased Deployment: Breaking projects into A Well—planned transition
minimize disruptions and reduce risks, manageable stages to test and validate changes

while maximizing results. This is achieved incrementally. ensures business
through careful planning, focused testing,
phased rollouts, and detailed collaboration
with internal teams.

Parallel Systems: Maintaining legacy systems continuity while laying
during transitions to avoid downtime and

to permit a fallback if necessary. the groundwork for long—

Team Enablement: Training internal IT teams to term improvements.
manage and optimize new systems
post-implementation.




@ CONTINUOUS MONITORING AND EVOLUTION 6 A HUMAN-CENTRIC

) L N . APPROACH
Modern systems are designed to evolve. Monitoring and optimization are essential
to ensure infrastructure continues to meet performance, reliability, security, and Modernization succeeds when
scalability demands as business needs change. It is important to note that Al can people and systems work together.

help facilitate all of these objectives in a modern infrastructure. Addressing knowledge gaps, improving
documentation, and fostering

collaboration are key to long-term success.
CD/:) Real-Time Performance Insights: Monitoring tools identify

inefficiencies and anomalies before they affect operations. el e Erewiie

@ Lifecycle Management: Proactive updates and replacements teams with the tools and training
prevent systems from slipping needed to use and manage modern
into obsolescence. infrastructure effectively.
* Feedback-Driven Refinement: Operational data drives Uncoveriqg Hidden Risks: Many
ongoing improvements to system configurations and processes. legacy environments lack complete

documentation, requiring a forensic
approach to understanding and

. . modernizing them Fully.
Continuous improvement ensures that modern J y

. - , Collaboration Over Dictation:
infrastructure doesn’t just meet today’s demands S N N

modernization process ensures
alignment and reduces resistance
to change.

but adapts seamlessly to future challenges.




CHAPTER 5
The Anatomy of a

Modern IT Infrastructure

Modernizing IT infrastructure requires more than upgrading individual components. It's about designing a cohesive ecosystem where every layer—
networking, storage, compute, and security—works in harmony to deliver performance, resilience, and scalability. This chapter breaks down the essential
building blocks of a modern architecture, detailing how they operate and integrate to create a future-ready foundation.

NETWORKING: THE BACKBONE OF CONNECTIVITY

Legacy systems often lack proper documentation,
creating ad hoc configurations that work
temporarily but introduce inefficiencies. Instead of
seamless integration, you find misaligned
components dragging down overall performance.

— Andrew Piche, SynerComm Managing Consultant

At the heart of modern infrastructure is a robust, adaptive network. Traditional networks rely on fixed configurations, but modern demands—
hybrid workforces, cloud applications, and real-time data processing—require greater functionality, flexibility, and control.

. Software-Defined Networking (SDN) enables centralized
control over network traffic by decoupling the control plane
(where decisions about data routing are made) from the data
plane (the hardware that moves the packets). This simplifies and
expedites real-time adjustments to optimize traffic, reduces
downtime, and ensures fault tolerance. For example, the SDN
control plane can reroute traffic automatically if a primary path
fails, minimizing disruption. Software Defined Networking also
centralizes the network management functions, which facilitates
the monitoring, configuration and analytics for the entire
network.

» Network Function Virtualization (NFV): Dynamic virtual
routers, firewalls, and other appliances can be supported by an
SDN architecture.

Network Segmentation, using technologies like VLANs or micro-
segmentation, isolates sensitive areas of the network to reduce
the impact of potential breaches, ensuring that even compromised
segments don’t expose the entire system.

Advanced Bandwidth Management, powered by Quality of
Service (QoS) policies, ensures that critical latency-sensitive
applications like VolIP or video conferencing are prioritized over
lower-priority traffic, delivering consistent performance.

Energy Efficiency: More gigabits per watt is a new metric that
calculates energy consumption by networking gear. The higher the
number, the greater the savings.

Internet of Things (loT): Network support must be available for
all kinds of devices, including security cameras, door actuators,
alarms, emergency response systems, instrumentation, monitors
and sensors, machinery, robotics, wearables, and audiovisual
stations, among others.
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COMPUTE: POWERING THE DIGITAL CORE

The compute layer provides the raw processing power for
applications, analytics, and Al workloads. Modernization here
focuses on scalability and efficiency.

@ Hyper-Converged Infrastructure (HCI) consolidates
an organization’'s compute, storage, and networking into
asingle integrated software-defined system. By pooling
resources across nodes, HCl eliminates the need for large-
scale hardware overhauls, allowing businesses to adapt and
scale incrementally. This modularity reduces both costs
and complexity, making it ideal for dynamic computing
environments. The use of Virtual Machines (VMs) also helps
improve agility and the “right sizing” of resources.

@ Edge Computing extends processing power to the edge
of the network, closer to where data is generated.
This drastically reduces latency for time-sensitive workloads
like 10T or manufacturing automation. For example, an
edge node can process machine data locally while syncing
with a centralized cloud system for redundancy and
broader analytics.

@ Hybrid Models: The cloud plays a significant role in most
computing infrastructures. Cloud resources must be
managed and secured just like any local systems. In fact,
workloads should be able to dynamically move between
cloud and local resources as needed.

@ Containerized Architectures, managed by platforms like
Kubernetes, allow lightweight, portable workloads to run
across physical and virtual environments. Containers ensure
high availability by automatically reallocating resources if a
node fails.

STORAGE: WHERE DATA
MEETS SPEED

Data storage in modern infrastructure is about striking a balance
between speed, capacity, and reliability.

Non-Volatile Memory Express (NVMe) Protocols revolutionize
storage performance by enabling faster communication between
storage drives and the host system. This is a highly optimized transport
specification for flash and other solid-state drives (SSDs). Unlike
traditional SATA protocols, NVMe can handle massive parallel requests,
making it ideal for data-intensive workloads like real-time analytics or
Al training.

Distributed Storage Systems replicate data across multiple nodes,
ensuring high availability and fault tolerance. If one node fails, others
take over seamlessly, minimizing downtime. This is ideal for data
disaster recovery facilities. Distributed storage can also be used to
create an environment where the appropriate data can reside nearby
the actual users and applications.

Automated Tiering dynamically moves frequently accessed data to
high-speed storage (like NVMe or SSDs) while archiving less-used data
in cost-efficient, slower tiers, optimizing both performance and cost.

As user expectations evolve—like instant application
responses or seamless streaming—aging systems hit band-
width and latency bottlenecks. Modernizing isn’t just nice to
have; it’s a must for meeting those demands.

— Aaron Howell, SynerComm Managing Consultant
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SECURITY: BUILT-IN, NOT BOLTED ON

Modern infrastructure integrates security into every layer, proactively addressing threats rather than reacting after vulnerabilities are exploited.

0 Zero-Trust Network Architecture (ZTNA) enforces strict access controls, 0 Encryption Protocols such as AES-256 and TLS 1.3, along
requiring every user and device to be verified continuously. By combining with VPNs, protect data at rest and in transit, ensuring
micro-segmentation and multi-factor authentication, ZTNA minimizes compliance with privacy regulations and safeguarding against
exposure even if a breach occurs. interception.

° Al-Driven Threat Detection uses machine learning to analyze traffic Compliance: Built-in real-time and forensic security analytics
patterns and detect anomalies. For instance, if an account suddenly can greatly simplify audits and troubleshooting, and they also
attempts to access sensitive data it doesn't usually use, the system can flag facilitate compliance reporting.
and block the action in real time.

15



Closing the Gap

A HOLISTIC APPROACH TO IT MODERNIZATION

Modernizing IT infrastructure is more than upgrading technology—it’s about bridging the gaps that legacy systems, vendor
silos, and fragmented support leave behind. Success comes from addressing the entire ecosystem, ensuring that every layer—
networks, applications, and systems—works seamlessly together. A holistic, vendor-neutral approach ensures modernization is
not only integrated but also supported long-term, evolving with the needs of the business.

The role of our engineers is to look at the whole stack—whether
horizontally across different vendors, or vertically between firewalls and
applications. Vendors typically only take ownership of their issues, but we
resolve the gaps in between.

— Kirk Hanratty, SynerComm CTO & Co-Founder

SYNERCOMM



