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Overview
Manufacturers face a dilemma. On the one hand, manufacturers

would like to shorten production cycles to optimize the time to
market. On the other hand, to help ensure safety and quality,
manufacturers need to spend as much time as they can on
complex product analysis. Manufacturers can improve the time
to market without compromising quality analysis by using the
Cisco® high-performance computing (HPC) solution. As the
industry leader in networking, Cisco delivers an unmatched HPC
solution to address customer needs. The broad Cisco solution
portfolio delivers high speeds, low latencies, open standards, and
high system availability, allowing manufacturing customers to
deploy the right infrastructure for their applications.

Challenges
The primary challenges in the manufacturing sector are:

* Increased competitiveness
* Faster time to market
* Quality and safety

Global competition is a reality for many companies, but
especially for manufacturers. To thrive in such an environment,
efficiency and rapid time to market are essential. In addition,
unsafe products can both damage a company’s reputation

and lead to unrealized revenue, so quality and safety are also
paramount. Managing these challenges is a balancing act;
although time to market is important, it should not be achieved

at the expense of safety analysis. Also, from an IT perspective,
engineers are pushing the limits of product complexity and reso-
lution in their product analyses, for deeper insights.

Meeting these challenges requires more computing power
and storage capacity, and in cases where the interconnect
technology is the bottleneck, Cisco InfiniBand can provide

a competitive advantage.

Business Benefits

Cisco HPC enables customers to achieve market-leading perfor-
mance for computational fluid dynamics (CFD) and finite element
analysis (FEA) workloads. CFD is a set of numerical methods and
algorithms for solving and analyzing problems related to fluid
forces. FEA is a computational methodology involving applied
forces, deformations, internal stresses, thermal expansions, and
other physical properties. For these two types of applications,
customers using Cisco InfiniBand have seen significant increases
in workload productivity.

The main business benefits in the manufacturing sector are:

* Reduced production cycle
* Deeper product insights, empowering engineers
* Greater return on investment (ROI) through increased efficiency

Companies can shorten production cycles because their engi-
neers can complete more jobs per day, allowing companies to
beat competitors in time to market. Engineers can work with data
set sizes never achieved before and so are empowered to analyze
products more accurately, with higher rates of design resolution,
leading to more predictable end products and a higher safety
quotient for the products. These benefits are possible because
the IT infrastructure is more efficient and can be utilized at higher
capacity.



o]
CISCO.

At-a-Glance

High-Performance Computing Solution for Manufacturing and

Computer-Aided Engineering

Cisco InfiniBand and Ethernet Solutions for High-Performance Computing Clusters in Manufacturing and

Computer-Aided Engineering

Solution

Cisco HPC is a complete solution. On the host side, Cisco offers
both hardware and software products based on the latest
standards. Double-data-rate (DDR) switches have been in
production for more than a year and are integrated into
mission-critical systems at many customer sites. Three main
technological features of Cisco InfiniBand foster the business
benefits just described.

* First, Cisco InfiniBand can run at 20 Gbps on the network end
to end. No other open standards—based interconnect comes
close to that kind of bandwidth capability. Also, the message
rate scales well, to accommodate different message sizes.

Second, Cisco InfiniBand has a Message Passing Interface
(MPI) ping latency of less than 2 microseconds, so that
customer’s application experiences minimal interconnect
overhead.

* Third, customers gain the benefits of CPU offload. In compet-
ing transports, such as TCP/IP-based interconnects, network
operations are mainly handled by the kernel; the CPU thus
spends much of its time on network overhead instead of on
real application processing. With Cisco InfiniBand, the host
hardware, not the CPU, handles much of the network protocol
processing.

Table 1. HPC Solution Stack for Manufacturing

Independent Software | Abaqus, Altair, ANSYS (including Fluent), CD-adapco,
Vendors (ISVs) ESI Group, LSTC, Ricardo (VECTIS) and SIMULIA

Storage Partners EMC, HDS, HP SFS, IBM, IBM GPFS, Isilon, Lustre,

NetApp and Panasas

Processor Partners AMD and Intel

Server Partners Dell, HP, IBM and Sun

Network Cisco

Why Cisco HPC?

Cisco is the only vendor to offer a variety of standards-based
fabric technologies: Gigabit Ethernet, 10 Gigabit Ethernet,
InfiniBand, and Fibre Channel. Customers can choose the most
appropriate solution and mix of fabrics for their applications.

By standardizing on the Cisco HPC solution, organizations

can use Cisco technology leadership to simplify their HPC
operations and reduce time to deployment for new application

infrastructure, without compromising the availability, security, and
predictable application performance needed in today’'s business
environment.

* Reliability
+ Highly reliable DDR products, proven by large deployments in
critical environments

+ Robust, enterprise-class, end-to-end solution with proven
performance and security

+ Rigorous hardware testing with all cable lengths and switches
to help ensure high-quality products

* Scalability

+ Easy to scale the HPC infrastructure with Cisco products;
choosing Cisco products provides investment protection

+ Broadest portfolio of technologies for all networking needs

+ Proven solution in the largest HPC and enterprise clusters in
production

* Manageability

+ End-to-end management solution over multiple fabrics

+ Unified management capabilities for Ethernet and InfiniBand
* Comprehensive ecosystem

+ Integrated HPC solution, through partnering with server
vendors and ISVs

+ Mature processor, server, storage, OS, and ISV qualifications
+ Proven interoperability with server and storage solutions

+ Integrated switching and HCA cards with all major blade
system switching chassis

* Service and support

+ Cisco support for complete networking solutions, including
drivers and MPI

+ Cisco 24/7 services and support, available worldwide
* Experience

+ Cisco HPC implemented with customers in multiple
industries

+ Cisco leadership in OpenFabric and OpenMPI standards
efforts

For More Information
Visit the Cisco Website at http://www.cisco.com/go/hpc.
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