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Performance Workloads

This article takes the guesswork out of selecting a PCle switch that will meet your

needs now and in the future.

As data-heavy workloads and high-performance applica-
tions continue to push the boundaries of computing, PCI-
SIGs PCle (Peripheral Component Interconnect Express)
switches are becoming a cornerstone of modern infrastruc-
ture. On that front, PCle 7.0 now looms on the horizon.

Whether it’s in artificial intelligence (AI), machine learn-
ing (ML), or data-intensive analytics, PCle switches are cru-
cial for maximizing efficiency and scalability. But with so
many options available, how do you ensure you're choosing
the right PCle switch for today’s needs while staying ready
for tomorrow’s advances?

When designing your systems for the future, consider

these essential factors for selecting the best PCle switch for
modern workloads:

1. Understand Your Bandwidth Needs

Every PCle switch’s capability starts with its bandwidth.
For high-performance environments, the data-transfer
speed between devices is paramount. PCle 5.0, for instance,
offers 32 Gtransfers per second (GT/s) per lane, double that
of PCle 4.0. This is especially useful for applications like Al
model training, video rendering, and cloud storage, where
vast amounts of data must be moved quickly.

For future-proofing, consider a switch that supports the
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Diagram of a PCle Gen 5.0 switch with 256 lanes. (Source: XConn Technologies)
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latest PCle standards, such as PCle 5.0 or PCle 6.0. This en-
ables your infrastructure to handle current workloads while
also being prepared for next-gen applications.

2. Plan for Expansion

A critical feature of PCle switches is their ability to scale
with growing workloads. As businesses continue to adopt
multi-GPU setups, Al accelerators, and high-speed NVMe
storage, having a PCle switch that can accommodate an in-
creasing number of devices is vital.

Look for switches with high lane counts—256 lanes or
more (see figure)—to ensure that your system can grow
without hitting performance bottlenecks. This will allow for
seamless integration of new devices and reduce the need for
costly infrastructure overhauls later.

3. Remember that Performance Matters

Not all workloads can tolerate delays. Low latency is cru-
cial for real-time data processing, financial systems, and
healthcare applications where milliseconds matter. PCle
switches that offer ultra-low latency (below 100 ns) can pre-
vent data bottlenecks, enabling your system to process and
respond to data at lightning speed.

Latency becomes even more critical as edge-computing
and AI workloads expand, both of which demand near-in-
stantaneous data transfer for decision-making and predic-
tions.

4. Align Compatibility with Your Ecosystem

Compatibility ensures that your chosen PCle switch can
integrate seamlessly with existing hardware, whether it’s
legacy PCle devices or new Compute Express Link (CXL)-
enabled hardware. PCle 5.0 switches, for instance, maintain
backward compatibility with PCle 4.0 and 3.0 devices, offer-
ing a smooth upgrade path for your infrastructure.

In addition, CXL is gaining traction for its ability to im-
prove communication between accelerators and CPUs. In-
vesting in a switch that supports both PCle and CXL can
allow you to adapt to next-generation technologies as they
emerge, without making substantial changes to your exist-
ing architecture.

5. Prioritize Energy Efficiency for Sustainability

As energy efficiency moves to the forefront of data-center
design, choosing a power-efficient PCle switch is a must.
High-performance computing environments are notorious
for consuming large amounts of energy, so reducing power
usage wherever possible is essential.

PCle switches that incorporate dynamic power manage-
ment can help balance performance and power consump-
tion, making them ideal for organizations that need to meet
sustainability goals while optimizing operational costs. Pow-

er-efficient designs not only reduce energy bills, but they
also decrease your infrastructure’s overall carbon footprint,
aligning with broader corporate sustainability initiatives.

6. Architect for Resilience

When selecting a PCle switch, reliability should be a top
consideration, particularly for mission-critical applications.
In environments such as data centers, financial trading plat-
forms, and healthcare systems, even a minor disruption can
have significant consequences. To ensure continuous opera-
tion, look for PCle switches that offer built-in redundancy
features like hot-swappable components, error-correcting
code (ECC), and fault tolerance.

Redundancy enhances system resilience by minimiz-
ing downtime and protecting data integrity. High-quality
switches with failover mechanisms ensure that your system
can continue functioning smoothly even in the event of
hardware failure. A well-built, reliable PCle switch not only
reduces the risk of interruptions, but it also boosts the over-
all operational efficiency of your infrastructure.

Preparing for Next-Generation Workloads

Choosing a PCle switch isn't just about meeting today’s
requirements. The right choice will set your infrastructure
up for future technologies like PCIe 6.0, CXL 3.1, and be-
yond. By considering factors such as bandwidth, scalability,
latency, and energy efficiency, you can ensure that your sys-
tems are equipped to handle the ever-growing demands of
modern workloads.

Make the right choice today, and you’ll be ready for the
workloads of tomorrow.

Krishna Mallampati is Vice President of Sales and Market-
ing at XConn Technologies, an innovation leader in next-gen-
eration interconnect technology for the future of high-perfor-
mance computing and Al applications.
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