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What does AI Transportables mean?

AI Transportables hardware is suitable for deployment in embedded systems and also transport 
optimized. It enables operation in harsh environments, differentiating it from traditional edge AI 
infrastructure, while functioning in a way that allows collected data to be processed right on the 
right on-site without being sent to a data center or cloud beforehand. This hardware operates in 
real-time, while being AI-ready, transportable and resilient all at once. As the number of transpor-
table AI applications grows, data scientists are increasingly focusing on the design of the entire AI 
system architecture rather than just individual hardware components. Until now, transportable AI 
systems based on traditional embedded systems have had to compromise on features because the 
embedded hardware did not have the same capabilities as data center-based systems. Given the 
exponentially increasing size of AI datasets and the challenges of acquiring and training AI systems, 
data center performance along with architecture flexibility must be available in transportable sys-
tems. High-performance computing is being deployed in modern data centers worldwide. The-
se include advanced scalable GPUs, NVM Express/PCIe Gen 4 memory, high-speed I/O and more. 
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Limitations of transportable applications

Transportable applications have numerous areas of deployment. However, there are environmen-
tal, size, weight and power constraints. Systems applied in vehicles often rely on a DC power supply 
with limited amperage. For this application, embedded and transport-optimized systems must be 
used to meet the requirements. AI applications, such as autonomous vehicles, require the collec-
tion of large data sets and rapid inference without sacrificing performance. GPUs now perform the 
bulk of AI computations in place of traditional CPUs. To make the subcomponents as effective as 
possible, the system architecture must be designed to use the latest PCIe subcomponent devices 
on the same PCIe interconnect. Many transportable AI applications require a full-fledged server 
with enough slots for add-on cards to accommodate the number of NVMe, GPU, NIC, and FPGA 
devices that are required. Due to space constraints, this is often not possible. These systems are 
connected either directly by cable or via a PCIe switch to a smaller optimized host node, provi-
ding scalable and optimized expansion clusters to overcome bottlenecks. The solution to this li-
mitation is found in the expansion architecture, which can be realized by PCIe expansion systems. 
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PCIe extensions as a solution 

PCIe is an interface for expansion cards in computer systems. The simplest way to combine PCIe 
subcomponents on the same PCIe bus is to place them in the same host node box using the availa-
ble PCIe add-in card slots of the host server. The disadvantages of this strategy are the form factor 
and the limitation of available PCIe lanes. In these cases, the system architect should consider PCIe 
expansion systems. These systems connect either directly by cable or via a PCIe switch to a smaller, 
optimized host node and provide scalable and optimized expansion clusters. Configured as a JBOX 
(GPU, SSD, FPGA, NIC), these building blocks can be added to overcome various bottlenecks. PCIe 
expansion systems optimized for transportable AI applications provide additional benefits beyond 
adding PCIe slots to a host node. These expansion systems include features that are invaluable to 
the transportable AI workflow, such as optimized environmental ruggedness and out-of-band IPMI 
system monitoring and control. These features enable system architectures to take advantage of 
the latest PCIe endpoints without sacrificing the level of robustness or control required. Workflow 
can be scaled to meet the needs of the data set by adding these optimized extension modules. 

The extension architecture is based on four functional workflow areas:
data entry, storage, computing power and networking.

Computing throughput is matched by 4-GPU or 
8-GPU computer PCIe expansion nodes, such as 
the OSS ExpressBox 4400 or Gen4 4U Pro sys-
tems. These transport-optimized systems meet 
the environmental requirements of the trans-
portable environment while providing efficient 
PCIe Gen 4.0 data paths and connections to the 
PCIe fabric. In the PCIe expansion slots of the
expansion-optimized servers, the CPU and me-
mory requirements of the PCIe endpoint devi-
ces can be scaled to meet the needs of the AI 
workflow. ExpressBox 4400
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PCIe extensions at a glance

PCIe (Peripheral Component Interconnect Express) is an expansion bus used to connect periphe-
rals, graphics cards, and SSDs. These PCIe slots run horizontally across the mainboard of the com-
puter. High-speed expansion is used to network server PCI Express devices. Compared to USB 
and Ethernet, these expansions have higher performance, are more reliable and are more cost-
effective. In addition, there is no software to install, which results in low latency and makes PCIe 
expansions attractive. With PCIe 5.0 higher data throughput can be achieved. This means that 
performance increases in the same amount of time. Differences between PCIe generations include 
speed and bandwidth. Over the generations of PCIe, the speed increases by double to the prede-
cessor extension. Currently, PCIe Gen 4 is supported by most motherboards and processors by 
default and manages impressive speeds. Gen 5 PCIe slots are backward compatible. This means 
that devices from an older generation can be inserted into the new slot. 

PCIe Bandwidth 
per lane PCIe x1 PCIe x4 PCIe x8 PCIe x16 Line code

1.0 / 1.1 2,5 GT/s 0,25 GByte/s 1,0 GByte/s 2,0 GByte/s 4,0 GByte/s 8b10b

2.0 / 2.1 5 GT/s 0,50 GByte/s 2,0 GByte/s 4,0 GByte/s 8,0 GByte/s 8b10b

3.0 / 3.1 8 GT/s 0,97 GByte/s 3,9 GByte/s 7,8 GByte/s 15,5 GByte/s 128b/130b

4.0 16 GT/s 1,90 GByte/s 7,8 GByte/s 15,5 GByte/s 31,5 GByte/s 128b/130b

5.0 32 GT/s 3,90 GByte/s 15,5 GByte/s 31,5 GByte/s 63,0 GByte/s 128b/130b

6.0 64 GT/s 7,50 GByte/s 30,1 GByte/s 60,2 GByte/s 120,4 GByte/s PAM-4

Tabular representation of the PCIe generations
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Conclusion

Transportable AI applications seek to minimize 
size, weight, and power consumption. System 
architects can use expansion enclosures opti-
mized for transportable AI applications to meet 
the need for external cooling, power modula-
tion, or custom hardware. An optimized enclo-
sure that meets the requirements of the en-
vironment enables the system architecture to 
bypass the physical constraint and produce AI 
performance without compromise. As require-
ments, such as big data, continue to increase, 
the processing capacity of AI applications must 
be met with optimized and scalable expansion 
solutions.

The workflow can be scaled by adding im-
proved expansion components, such as 
additional memory using NVMe SSDs, as 
computing power using GPUs, as data in-
put using FPGAs or as networking via NICs. 
A higher data transfer rate can be achie-
ved via express connections of peripheral 
components (PCIe). Different PCIe versions 
are upward or downward compatible. For 
example, a PCIe 1.0 card can be connected 
to a 3.0 slot. However, it only transfers at 2.5 
GT/s, where a PCIe 2.0 card with the same 
slot would transfer 5 GT/s. 
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 ▶ Would you like to know more about PCIe extensions? 
Feel free to contact us with any further questions you may have on the subject. 
We will be happy to advise you on the specified solutions. 
 

info@bressner.de  +49 8142 47284-70

About BRESSNER Technology

www.bressner.de

As a supplier and system integrator for industrial hardware and system solutions.
BRESSNER Technology GmbH has been offering high-quality products, components and acces-
sories for over 25 years. With our range of services, we serve all industries in which industrially 
usable hardware solutions are required. Many years of experience, customer-oriented service and 
well-founded know-how round off our portfolio. BRESSNER Technology GmbH is a subsidiary of 
One Stop Systems Inc.
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