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Deployment of AI data centers

What are AI data centers?

Artificial intelligence (AI) is currently one of the most revolutionary technologies, enabling nu-
merous optimizations in any sector. Many companies have already integrated AI into their 
business processes and benefit from the powerful autonomous mining and large-scaled data 
analysis capabilities of this technology. There are numerous application areas for AI data cen-
ters. The more data needs to be extracted and analyzed, the more important a data center be-
comes. For organizations using AI, it is relevant to build a suitable infrastructure to make the 
ecosystem as effective as possible and make the best use of the data at the edge, in the cloud 
or in the center. Technologies such as advanced high-performance computing (HPC), sto-
rage and connectivity have become the standard when it comes to AI implementation in cen-
tralized data centers. These technologies can now be housed in compact yet robust enclosu-
res and subsequently fit into planes, trains, vehicles, ships as well as transportable containers.
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Deployment of AI data centers

Challenges

The main challenge is being able to provide high-
performance computing (HPC) for mobile AI appli-
cations in harsh environments, combining advanced 
HPC hardware and robust design. The defense and 
aerospace markets are leading the way in deploying 
AI capabilities in the field. This includes vehicles, air-
crafts and ships. It is also becoming more relevant to 
use AI for smart city use cases such as autonomous 
driving. Thus, there is a need in both military and ci-
vilian applications for maximum HPC performance 
in compact packages that can withstand unique and 
harsh environments. Commercial enclosures are of-
ten required that are designed to withstand extreme 
temperatures, cooling requirements, shocks and vi-
brations, power supply limitations, and many other 
environmental factors. Especially for applications 
that require real-time decision-making, AI demands 
extreme performance on computing and networking 
hardware. Data acquisition and processing as well as 
data analysis and insight extraction require high sys-
tem performance. Overcoming potential bottlenecks 
in the AI workflow proves to be a challenge for this 
specific use case. Until recently, program managers 
had to make unacceptable tradeoffs when trying to 
deploy AI at or near the edge, outside of a traditional 
data center. With today‘s technological advances, the-
se compromises are no longer necessary. It is increa-
singly important to deploy required core technologies 
for data collection, storage, and compute capabilities 
for real-time applications in the real world.
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Deployment of AI data centers

Rugged design

The specific, unique, and demanding envi-
ronmental requirements of AI systems in the 
field provide program managers with a unique 
challenge. Field operations are by definition 
associated with harsh environments. Systems 
must be able to withstand potentially hazar-
dous conditions such as heavy shocks and vi-
brations, wide temperature fluctuations, dust, 
humidity, power constraints, and many others. 
Standard servers cannot be used in such condi-
tions because they would not operate reliably. 
A robust design is especially important when 
it comes to meeting specific environmental 
requirements for AI field applications without 
sacrificing performance.

Technical modifications

To enable a robust design, a number of 
technical adjustments have to be made. For 
example, the structural and mechanical de-
sign of form factors and components, such 
as fan structures and thermal design, plays 
an essential role in this matter. For this pur-
pose, the temperature range, salinity and 
humidity of the air and the altitude must be 
analyzed. These analyses are used to select 
materials, cooling methods and special coa-
ting processes. A sturdy construction and 
systematic simulations ensure that the AI 
solution can withstand the environmental 
conditions.
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Deployment of AI data centers

Fields of application

Core technologies, such as state-of-the-art GPUs, NVMe flash memory, high-speed networ-
king, and PCIe Gen5 interconnects, create necessary sensing, storage, and compute capabili-
ties for real-time AI in the real world. Aerospace hardware components are used for AI threat 
systems. These are deployed within e.g. naval aircrafts. In the civilian sector, such components 
are also used for autonomous driving. A common starting point for mobile robust AI is the use 
of commodity hardware such as the NVIDIA A100 Tensor Core GPU. For example, this hard-
ware is built into the Rigel Edge supercomputer, which is designed for robust edge compu-
ting. The A100 series can be split into up to seven isolated GPU instances or scaled to systems 
with thousands of GPUs. This off-the-shelf hardware performs all three AI workflow tasks: 

 ▶ Data input/acquisition
 ▶ Data storage
 ▶ Data processing

Image sources: NVIDIA, One Stop Systems

NVIDIA A100 for HGX

Rigel Edge Supercomputer
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Conclusion

As data volumes continue to grow and applications become more diverse and complex, it is be-
coming increasingly important to improve data center efficiency. This is where tools that use AI to 
improve resource and service provisioning as well as cooling and power optimization come into 
play. The techniques and experience developed for deploying AI projects from various industries 
in challenging field environments can also be applied to a wide range of civilian applications. This 
means that off-the-shelf technology, previously limited to AI in data centers, can also enable AI in 
the field without sacrificing performance. Technologies such as advanced high-performance com-
puting, storage, and connectivity have become routine to enable AI implementation in large, cen-
tralized data centers on land, in the air, and on water.
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 ▶ Would you like to know more about AI data centers? 
Feel free to contact us with further questions about the topic. 
We will be happy to advise you on the specified solutions. 
We‘re looking forward to your inquiry.

info@bressner.de  +49 8142 47284-70
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