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Introduction

Across the manufacturing sector, companies are applying more 
sophisticated computational and analytical approaches to the 
production process. Computer aided engineering (CAE), an 
umbrella term for the simulation and modeling techniques applied 
to product and process development in manufacturing, is powered 
by high performance computing clusters. Meanwhile, the large 
data sets generated by product performance analysis are driving 
broad adoption of enabling technologies such as Apache Hadoop 
and Apache Spark. Finally, manufacturing is one of many industry 
sectors exploring the advantages of private and public cloud over 
traditional, on-premise IT infrastructure.

These technologies are creating new opportunities in the 
manufacturing sector, prompting many to invest in enhanced IT 
infrastructure. In return, they expect a great deal. Among the goals 
manufacturers have for their IT investments are gaining competitive 
edge over others through technology-fueled innovation, wringing 
cost out of design and production, and making the most of 
existing resources. 

Advanced, clustered IT infrastructure is helping many 
manufacturers achieve their business goals. Let’s take a 
closer look at how clustered infrastructure – especially high 
performance computing and big data clusters –  are benefiting the 
manufacturing sector. 
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Chapter 1
Trends

Manufacturers of all sizes are beginning to see the value in using 
clustered IT infrastructure to improve their business. Whether 
running large-scale simulations, data visualizations, or data 
analyses, manufacturing customers are using clusters and clouds 
for high performance computing (HPC), big data, and resource 
consolidation and optimization.

IT technologies are revolutionizing manufacturing
Digitization is bringing new opportunities to manufacturers. 
Like nearly every business sector, manufacturing has undergone 
significant changes due to globalization. Operations tend to 
shift to countries with the lowest operating costs, disrupting 
business and economies around the globe. At the same time, IT 
technologies are revolutionizing manufacturing in other ways. By 
making machine learning, computer assisted design, and powerful 
virtualization accessible to more manufacturers, technology 
has become a competitive advantage to those who are able to 
capitalize on it. In some cases, software improvements have a 
greater impact on a manufacturer’s competitiveness than physical 
resources or labor costs. 
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Technology helping hardware manufacturing startups
Conventional wisdom has been that hardware manufacturing 
startups are too hard to get up and running. The cost of design, 
equipment and production are considered by many to be 
showstoppers. But this may be changing. Whether by using 
readily-available advanced computing based on cloud services, 

or by leveraging commodity IT platforms on-premise, small 
manufacturers and even startups are now able to perform the kind 
of analysis that was once only available to large organizations with 
sizeable R&D budgets.

HPC as competitive advantage
A robust economy relies on a robust manufacturing sector; 
however, all manufacturing economies are not equal. One way to 
avoid a race to the bottom with commodity products that compete 
mainly on price is to seek high-value-added manufacturing 
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opportunities. Aiming at the higher end of the manufacturing food 
chain can lead to a better bottom line, and high performance 
computing (HPC) offers one way to upgrade manufacturing 
capabilities. Given sufficient compute power, designers and 
engineers can imagine, visualize, and prototype their creations 
virtually, creating and testing mockups without ever creating a 
physical object. And if physical prototypes are necessary, it is often 
possible to create them using inexpensive 3D printing – further 
reducing manufacturing design costs.

What’s surprising is that more manufacturers are not taking 
advantage of such technologies in their operations. Compelling 
use cases such as visualization of prototype parts and packaging 
are still primarily the domain of large manufacturers such as 
Boeing, Procter & Gamble, and Ford Motor Corporation. Typical 
barriers to adoption include lack of in-house expertise with 
advanced computing systems, and limited IT budgets. Solutions 
that reduce cost – while also reducing the need for specific 
technology expertise – would go a long way toward increasing the 
manufacturing sector’s adoption of high performance computing, 
big data analytics, and other advanced IT capabilities.
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Chapter 2
Challenges

Manufacturers face many challenges 
including variable economic conditions, 
fluctuating currencies, rising labor costs, 
and increased competition from around the 
globe. While not all of these challenges can 
be addressed through technology, IT can 
help reduce some of their impact.

Innovating under tight budget and 
timeline constraints
Even while embracing advanced computing 
techniques, manufacturers continue to 
face longstanding regulatory and cost 
pressures. IT infrastructure must support 
compliance with a multitude of regulatory 
requirements issued by federal, state, and 
local governments. At the same time, IT organizations must continually 
find ways to squeeze time and cost out of the production process. 
Advanced computing infrastructure can support regulatory and cost 
objectives, but may also impose new requirements for IT equipment, 
labor, and skills.
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Reducing costs wherever 
possible is a perennial driver in 
the manufacturing sector, and 
that cost pressure applies to 
the IT department as well. High 
performance computing and big 
data clusters based on commodity 
hardware can go a long way to 
lowering the equipment cost in the 
data center, and even more can be 
saved by optimizing the utilization 
of these resources. Using cluster 

management software to optimize 
workloads, and private cloud 
software to scale resources up and 
down as needed are two ways IT 
can help drive down costs.

These, and other challenges 
may seem daunting but the 
benefits that a well-managed, 
advanced, clustered IT 
infrastructure brings to an 
organization are many. It is 
well worth the time of most 
IT organizations to conquer 
these challenges.

Reducing costs wherever possible
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Chapter 3
Case Studies

Many manufacturers are already 
taking advantage of advanced, 
clustered IT infrastructure to gain 
a competitive advantage

Manufacturers around the globe are already demonstrating the benefits 
of applying clustered IT solutions to solve their particular challenges. 
In this chapter, we will take a look at several of their stories to see 
how each of them applied these technologies, and what benefits they 
achieved after making the investment.
 
The implementations discussed here address a range of needs 
including better visualization in the manufacturing process, increased 
efficiency in the data center, and application of GPUs to solve complex 
problems quickly.
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Case Study 
A Large Engine Manufacturer
 
The first corporation we’ll look at is in the business of designing and 
manufacturing engines and related systems. It has international reach 
with companies across the world. 

The Challenge
As a leading global manufacturer, this company pushes the boundaries 
of technology and, as a result, consumes huge amounts of compute 
power. Our story begins when the company needed additional 
compute power to allow a team of engineers to access data and 
visualize results quickly. Its data centers were already at capacity, so 
the company elected to build an entirely new supercomputer, standing 
it up away from the central data center, specifically for the purpose of 
modeling and simulation.

The Solution
The new supercomputer is capable of nearly 50 teraflops and 
includes nearly 2000 cores in more than 100 servers. The new system 
incorporates a Dell Terascala Lustre file system with nearly 400 
terabytes of parallel storage, and uses Mellanox FDR 10 2:1 InfiniBand 
connectivity. Three remote GPU-based visualization servers send data 
over the network to standard workstations, eliminating the need to 
invest in a powerful workstation at each engineer’s desk.

The Need for HPC Management
The new supercomputer is located in the middle of the country and 
was designed to replace multiple clusters that were scattered around 
the company’s various office locations. The new location does not have 
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a large IT staff on hand, so it was designed to be managed remotely 
with a reliable “lights out” management system. By using Bright Cluster 
Manager, the company’s IT team is able to provision, operate, monitor, 
manage, and scale the new system from anywhere in the world. Bright 
ensures that the supercomputer is always up and running, with failover 
to ensure resilience.

“With Bright, it doesn’t 
matter where your 
HPC environment is 
located, and it doesn’t 
matter how big it is. We 
manage it, from a single 
user interface. It really is 
that simple.”  

The Results

The company now has a powerful 
modeling and simulation cluster 
for developing next-generation 
engine technologies, while 
allowing engineers to visualize 
their results without the need for 
high powered workstations under 
their desks. Because all of the 
resources are centrally located, 
they can be run at very high 
utilization rates, servicing jobs 
from all locations and time zones.

“We had a mandate to take our 
manufacturing processes into the 
next generation. Dell and Bright 
have provided a system that works 
like it’s in the next room, even if I 
am managing it from miles away” 
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Case Study  
An International Vehicle 
Manufacturer 

This case describes a leading 
commercial vehicle manufacturer 

in Europe. Its products are sold 
and serviced by a network of 

independent dealers throughout 
Europe, the Middle East, Africa, 

South America, Australia, New 
Zealand and Asia. 

The Challenge

The company found itself with 
an aging clustered compute 
environment that was no longer 
meeting its operational and 
performance requirements. 
It decided to build a next-
generation high performance 
computing (HPC) cluster that 
could take advantage of the latest 
in infrastructure management 
software. After researching the 
market, the company selected 
Bright Cluster Manager for their 
next-generation cluster, replacing 
their previous tool, IBM Platform 
Cluster Manager.
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The Results

The new cluster carries out its 
tasks efficiently and effectively, 
supporting the company’s 
innovation and fueling business 
growth. Bright’s infrastructure 
management technology makes it 
easy to manage and keep an HPC 
operational environment healthy 
and up to date. 

The Solution

To mitigate risk and avoid 
downtime, the company chose 
to deploy the new HPC cluster 
alongside the existing one. Using 
Bright Cluster Manager, the IT 
administrators installed the new 
head node, and configured 
the HPC environment with 
blade systems. Using the same 
software, they migrated all of 
the existing compute nodes to 
the new environment quickly. 
The final cutover took just a few 
hours, and was carried out during 
regular office hours, with minimal 
disruption to the business.

The company made use of the 
Altair PBS Professional workload 
manager, which is one of the 
pre-configured options available 
in Bright Cluster Manager. This 
tightly integrated solution delivers 
seamless provisioning, scheduling, 
monitoring and management of 
the cluster.

“Since Bright was 
installed, it has run so 
smoothly that we have 
not needed to touch it”
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Case Study 
An International Aerospace  
Manufacturer

A major industrial manufacturer 
makes extensive use of IT to 

assist in engineering products for 
international markets. IT facilitates 
all engineering phases of product 

lifecycle management, which 
includes conception, design, 

prototyping, production, testing, 
support, and ultimately phase-out. 

The company evolved to have 
concentrations of expertise in 

various places around the world. 
These developed over time based 

on business demands and the 
availability of skilled scientists and 

engineers. Each of these had its 
own high performance computing 

(HPC) cluster.

The Challenge

IT evolved in concert with 
engineering, resulting in the 
proliferation of some 13,000 
servers that were distributed 
among multiple departments 
spanning multiple geographies. 
In the absence of corporate 
practices and standards, servers 
were administered on an ad hoc 
basis with insufficient maintenance 
being the norm, potentially 
exposing them to security 
vulnerabilities.
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The Solution

The company decided to tackle its problem by implementing an IT 
consolidation strategy to deliver technical computing to engineering 
departments in a way that was much more cost effective and consistent. 
The first step was to design and build a small number of globally 
distributed mega data centers to provide the right balance of IT 
consolidation and service.

Each mega data center featured the latest in hardware from a top-
tier vendor, and included coprocessors (e.g., the Intel Xeon Phi) or 
accelerators (e.g., NVIDIA GPGPUs) as needs dictated. To avoid 
vendor lock-in, the company required a cross-platform, data center 
management solution.

They selected Bright Cluster Manager because it could provision, 
monitor, manage, and report on all aspects of servers including 
power and environmentals, ancillary hardware components, the Linux 
operating environment, and the various engineering application stacks. 
Critical to the selection of Bright was its ability to seamlessly integrate 
with the company’s existing standards for security, storage, and 
workload management.

The Results
The results achieved through server 
consolidation have exceeded 
the company’s expectations. The 
number of servers deployed was 
reduced from 13,000 to 6,500, and 
server utilization tripled to 90%, on 
average.

Bright Cluster Manager seamlessly 
provisions, monitors, manages, 
and reports on multiple types 

Utilization tripled 
to 90%  



16MANUFACTURING INFRASTRUCTURE

of servers, including those with GPUs and coprocessors. Its 
introduction simultaneously allows for extremely efficient and effective 
improvements that can be readily visualized using Bright’s monitoring 
capabilities. The company’s scientists and engineers report that they 
are receiving consistently better service than was possible when they 
managed their own servers.

The consolidated resources available to them in the mega data 
centers allow the company to scale its applications to levels that were 
previously unachievable. By exploiting parallelism in their applications 
at significant scale, scientists and engineers are able to reduce the time 
required to obtain high-quality results, and explore problems that had 
previously been out of computational reach.

Bright’s graphical user interface provides a consolidated single-pane-
of-glass view into the organization’s mega data centers, and allows 
sysadmins to scale their efforts with the greatest of ease.



17MANUFACTURING INFRASTRUCTURE

Case Study  
An Advanced Materials Science 
Research Institute
Dr. Akinori Yamanaka, an associate professor with the Institute of 
Engineering at the Tokyo University of Agriculture and Technology 
(TUAT), models and simulates engineering materials using high 
performance computing (HPC). 

The Challenge
Dr. Yamanaka’s work involves solving complex equations and 
performing realistic three-dimensional simulations. Doing all of this 
comes with a very high computational cost. Fortunately, his team has 
access to a powerful supercomputer (named Tsubame) that operates at 
the GSIC Center at the Tokyo Institute of Technology in Japan.

Even for researchers with a reputation for award-winning results, full-
scale access to supercomputers is limited, as demand for HPC resources 
outstrips supply. This places an additional burden of responsibility onto 
researchers to carry out their modeling and simulations efficiently.  

To reduce the effect that constrained access to an evolving 
computational platform causes, Dr. Yamanaka’s team decided to build 
an in-house HPC system they could use when the full power of Tsubame 
wasn’t needed. However, management of any HPC cluster takes 
valuable time away from academic research, so it was essential that 
their new solution was easy for non-IT professionals to manage.
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The Solution

Bright Computing partner HPCTech Corporation worked with Dr. 
Yamanaka’s team to design a scaled-down version of Tsubame, 
that enabled the group to take advantage of both leadership-class 
supercomputing resources and a functional HPC cluster.

Bright Cluster Manager is a critical component of the overall 
solution—provisioning, monitoring, and managing the HPC cluster in 
Dr. Yamanaka’s lab. Researchers now focus on their work instead of 
managing IT infrastructure.

Bright provides full support for HPC via GPUs. From drivers that render 
GPUs programmable via CUDA, to the CUDA-enabled tools, to CUDA-
optimized libraries critical to materials science research, Bright delivers 
a comprehensive platform that is research ready. Maintaining the lab’s 
cluster is simple and quick with Bright Cluster Manager taking care 
of change management and all the complexity inherent in hybrid-
architecture systems.

The Results
Time is a researcher’s most precious commodity. Bright Cluster Manager 
allows Dr. Yamanaka and his team to focus on the engineering of 
materials through high-resolution, three-dimensional phase-field 
modeling using GPU-based HPC—not spending time managing IT 
infrastructure.

Because the lab cluster at TUAT is managed with Bright Cluster 
Manager, researchers can devote their time to prototyping their latest 
algorithms, models, and simulations. Using their in-house cluster, 
researchers now devote more time to eliminating defects in their 
code, improving run-time performance, and benchmarking the scaling 
characteristics of their algorithms.
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Time saved with Bright Cluster Manager translates directly to more 
efficient use of the supercomputer, as the Yamanaka group’s proven 
prototypes run efficiently at the full scale of Tsubame.

The engineering accomplishments achieved by this two-stage approach 
are impressive. Results from the Yamanaka Lab computational models 
and simulations compare well with those obtained from physical 
experiments, and the models and simulations developed by the 
Yamanaka Lab are extremely efficient. 
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Chapter 4
Summary

Manufacturers face  
unique challenges

As we have seen, manufacturers face many unique challenges. Clearly, 
no single technology solution can address them all. However, there 
is a category of challenges that can be addressed with a clustered IT 
infrastructure platform. What’s more, advanced clustered infrastructure 
solutions that were once only available to the most well-financed 
manufacturers are now accessible to companies of just about any size, 
thanks to the availability of advanced cluster management software.

A well-managed clustered infrastructure
Any manufacturer would be well advised to consider how adding a well-
managed clustered infrastructure to their IT solution mid could help.
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Chapter 5
Customer Testimonials

”Bright cuts my own workload by 50%, and pays for itself 
over and over in terms of headcount savings.”

”We’ve experienced substantial savings 
in terms of hardware, maintenance and a 
reduction in staff hours.”

”Compared to the open source tools we were 
using, we typically save at least a day per 
month on just systems maintenance alone!”



Let us show you how our proven cluster management software makes 
it easy to deploy a complete, advanced, clustered IT infrastructure  
over bare metal and manage it effectively. Our solution leverages 
Bright Cluster Manager’s capabilities to provide single-pane-of-glass 
management for the hardware, the operating system, HPC workload 
managers, OpenStack software, and users.

With Bright, system administrators can get their own sysstems running 
quickly and keep them running reliably throughout their life cycle 
— all with the ease and elegance of fully featured, enterprise-grade 
management software.

SIGN UP FOR A FREE DEMO

Talk to one of our experts and see how Bright Computing  
can help you get the results you really want.

www.brightcomputing.com

FREE DEMO

http://www.brightcomputing.com/request-a-demo
http://www.brightcomputing.com/request-a-demo

