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The operational challenges of today’s data centers have become a gloomy issue for

IT managers and ClOs around the globe. As hundreds of thousands of servers and
storage systems are deployed to keep pace with ever-growing business computing
needs, data center managers are faced with increasing operational costs—namely
power, cooling and maintenance. Today’s data centers spend just 30% of their budget
on capital expenditures, while a whopping 70% is consumed by operational expenses.

The natural shift away from antiquated RISC/proprietary Unix-based servers and the
movement toward high performance, open architecture, open source solutions has
enabled countless data centers to proportionally reduce capital expenditures while
increasing overall system performance. But while the price/performance ratio has
improved, the cost to operate and maintain all those servers has spiraled out

of control.

This white paper examines ways in which today’s data centers can improve overall
efficiency and reduce operational waste by leveraging unique server and data center-
level technologies.

POWER CONSUMPTION

Today’s X86 server designs have enabled dramatic improvements in density, with rack-
mount systems packing more, ever-faster processors into a cabinet. Advancements
such as the half-depth form factor and back-to-back mounting enable density

levels as high as 80 1U rack-mount servers per cabinet. The newest multi-core
processors from AMD and Intel are enabling never-before-seen CPU core densities,
and the introduction of quad-core computing has increased compute levels to an
unprecedented 640 processing cores in a cabinet just 7 feet tall and 3 1/2 feet deep.

Density levels that high with all those processing cores in such a small footprint

is a necessity for data centers managing mission-critical applications, resulting in
exponentially greater compute power in a small amount of space. But higher density
comes with a price—a very high price in the form of power, cooling and maintenance.
Thus, while delivering the flexibility and scalability that leading Internet and High
Performance Computing (HPC) environments are clamoring for, dense server clusters
raise power consumption levels and amplify thermal management challenges.
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