
High-performance computing (HPC) solutions based on the new Intel® Xeon® processor 5500 
series (code named “Nehalem”) deliver intelligent performance to help you meet today’s most 
complex HPC challenges. By providing dynamic performance capabilities, energy-efficiency 
features, and more than three times greater memory bandwidth than the previous-generation 
dual-socket architecture, this new Intel® Core™ microarchitecture can increase your total HPC 
application performance by up to three times without requiring further investment in software 
development or increased power and cooling support for your data center. Create, explore, 
analyze, and visualize more information—faster than ever before.

Intelligent Innovation
The Intel® Xeon® processor 5500 series delivers intelligent 
performance that can accelerate innovation and discovery 
with your HPC cluster

Product Brief
Intel® Xeon® Processor 
5500 Series  

High-Performance 
Computing











































































  

 


 

Figure 1. Performance gains using the Intel® Xeon® processor 5570 series compared with the Intel Xeon processor 5482 series on HPC applications. 
Results published, submitted, or approved on March 30, 2009.

Intelligent Performance
This new microarchitecture combines several innovative features to 

deliver intelligent and scalable performance that is significantly more 

energy efficient than previous architectures.

Dynamic scalability—Performance when you need it

Dynamic management of cores, threads, cache, interfaces, and 

power delivers energy-efficient performance on demand. 

Intel® Turbo Boost Technology—Automatic performance 
improvements

Automatic increases in processor frequency by up to 400 MHz  

can increase application performance, especially for single- 

threaded workloads.

Intel® Hyper-Threading Technology—Maximum parallel 
application performance

Running multiple threads on each processing core—up to 16 threads in 

dual-socket quad-core systems—can increase total application perfor-

mance up to 25 percent while requiring only a fraction of the power 

that would be necessary to support additional cores.

Integrated Memory Controller—Direct access to performance

Each processor accesses three channels of directly connected,  

native DDR3 memory at speeds up to 1,333 MHz through an 

Integrated Memory Controller, achieving up to 18.11 GB/sec of 

memory bandwidth per socket.

Intel® QuickPath Architecture—Applications unleashed

High-speed, direct connections among microprocessors and the 

I/O hub provide each microprocessor with fast, coherent access to 

the memory attached to the other microprocessor. Together, the 

Integrated Memory Controller and Intel QuickPath Architecture 

deliver more than three times the memory bandwidth per node 

compared with the previous-generation dual-socket architecture, 

enabling you to unleash memory-bound applications.1

Shared cache—Reduced data latency

An inclusive, fully shared L3 cache facilitates rapid access to frequently 

used data and smoother scaling of cache performance as you add 

cores to your HPC cluster. 

Creating Parallel Software with Intel
Understanding how, when, and where to introduce 

parallelism into your software can be challenging. Intel® 

software development tools can help you identify the best 

opportunities for introducing parallelism, enable you to use 

proven methods for parallelizing code, and eliminate the 

circumstances that can inhibit your success. Learn more 

about Intel software development products: 

www.intel.com/software/products
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More instructions per clock cycle—Greater raw, energy-
efficient performance

Support for greater parallelism, more efficient system algorithms,  

and enhanced branch predictions deliver more instructions per clock  

cycle, helping you to accelerate innovation and discovery while con-

serving energy.

By improving both computational resources and aggregate system 

bandwidth, the new microarchitecture helps to create balanced HPC 

systems that can produce a dramatic increase in total application per-

formance while also increasing cluster density and energy efficiency. 

Achieve greater performance per meter and per watt than ever before.

Unprecedented HPC Application Performance
Designed from the ground up to take full advantage of hafnium-based 

Intel® 45nm hi-k metal gate silicon technology, this microarchitecture 

delivers better performance in the same power and thermal enve-

lope as the previous architecture. The Intel Xeon processor 5500 

series establishes new performance plateaus in HPC applications for 

manufacturing, energy, life sciences, financial services, digital content 

creation, and more. 

Energy Efficiency
The new microarchitecture includes innovative capabilities to help 

control energy consumption and costs. By running more instructions 

per clock cycle, the processors can complete work faster and return 

to a lower power state. The microarchitecture also provides five times 

more power states, five times faster transitions between states, and 

five times lower idle power than the previous-generation Intel Xeon 

processor 5300 architecture.2 As a result, the Intel Xeon processor 

5500 series delivers the highest system-level performance per watt 

of any Intel® microarchitecture. By adopting systems with the Intel 

Xeon processor 5500 series, you could retain the same physical foot-

print, increase application performance by more than four times, and 

reduce power consumption by up to 14 percent compared with a pre-

vious architecture.3

Easy Application Portability
The Intel Xeon processor 5500 series makes it simple to capitalize 

on performance enhancements immediately, without any additional 

software development. By running your multi-threaded application on 

this microarchitecture, you can accelerate your code as-is. Memory-

bound applications will benefit right away from the dramatic increase 

in available memory bandwidth. 

Intel also offers a full array of software development tools to help you 

further optimize your applications for this and future Intel microarchi-

tectures. Intel® software development tools can help you take full 

advantage of the new capabilities of the Intel Xeon processor 5500 

series while enabling you to easily port code between clusters. With 

Intel software tools, you can also scale your application forward so 

the work you do today will help you realize immediate gains for  

tomorrow’s Intel-based platforms. 

Scaling Performance Forward with Intel
Use Intel® software development tools to prepare your 

application to scale easily on tomorrow’s many-core 

architectures. With these standards-based tools, you can 

design your application to capitalize on new architectures 

without requiring a massive code rewrite. You will be able 

to drop in a new runtime optimized for the new platform to 

achieve the performance improvement. By adopting Intel 

software development tools, you can plan for the future all 

within a single software development environment, single 

source implementation, and, in some cases, single binary. 

Learn more about Intel software development products: 

www.intel.com/software/products

Intel® Cluster Ready
The Intel® Xeon® processor 5500 series is a key ingredient 

in certified Intel® Cluster Ready HPC clusters. The Intel 

Cluster Ready program makes it easier to purchase, deploy, 

and manage an HPC cluster by ensuring application and 

hardware platform interoperability at time of purchase and 

throughout the lifetime of the cluster. Whether you need 

to answer bigger scientific questions, enhance the detail of 

crash simulations, run larger seismic models, or accelerate 

digital content creation, Intel Cluster Ready and the Intel 

Xeon processor 5500 series can deliver the performance you 

need as part of a robust, reliable infrastructure. To learn more 

about Intel Cluster Ready, visit www.intel.com/go/cluster.

“The Intel® Cluster Ready program will help 

significantly decrease setup and configuration 

time of new HPC clusters. Our customers will 

no longer have to expend excessive resources 

to bring their clusters online.”

– John Halquist, President, Livermore Software Technology
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Intel® Xeon® Processor 5500 Series: Intelligent Performance for HPC

Feature Benefit

Dynamic scalability Access performance when you need it with dynamic management of cores, threads, cache,  
interfaces, and power

Intel® Turbo Boost Technology Increase processor frequency by up to 400 MHz automatically to improve application 
performance

Intel® Hyper-Threading Technology Run up to 16 threads in dual-socket quad-core systems simultaneously

Intel® QuickPath Architecture and three channels of  
native DDR3 memory per socket

Capitalize on more than three times the memory bandwidth compared with the previous- 
generation dual-socket architecture

Inclusive, shared L3 cache Eliminate the latency in retrieving frequently used data

Core enhancements Achieve greater core performance with innovations that provide greater parallelism, more efficient 
algorithms, and enhanced branch predictions to deliver increased instructions per cycle

For more information about HPC solutions at Intel,  
visit www.intel.com/go/hpc.

1   Intel internal measurement (Feb. 2009). STREAM-Triad benchmark. Red Hat Enterprise Linux* Server 5.3. Intel® Xeon® processor E5472, 3.0 GHz, 2x6MB L2 cache, 1600MHz system bus, 16GB memory (8x2GB FB DDR2-800) vs. Intel Xeon 
processor X5570, 2.93 GHz, 8MB L3 cache, 6.4QPI, 24GB memory (6x4GB DDR3-1333).

2   Intel® Xeon® processor 5500 series based on W5580 vs. Intel Xeon processor 5300 series based on X5365. Number of operating states includes all frequency operating points, including Intel® Turbo Boost and base frequency. Idle power based 
on C6 idle power for Intel Xeon processor 5500 series and C1E for Intel Xeon processor 5300 series. C6 also requires OS support and may vary by SKU. Faster transitions based on Package C1E exit transition latency and PLL lock time for 
p-state transitions.

3   Comparison using 1,000 servers based on the Intel® Xeon® processor 5500 series versus 1,000 servers based on the Intel Xeon processor 5160 series using the specFP-Rate_base 2006 benchmark.  
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Innovation Today
The Intel Xeon processor 5500 series can help you break through  

application performance barriers today to accelerate innovation  

and discovery—without requiring you to add data center space or  

rewrite code. Innovative microarchitecture features provide dramati-

cally increased memory bandwidth, simultaneous multi-threading 

capabilities, intelligent performance, and dynamic power manage-

ment. Whether you use HPC to design safer cars, study the human 

genome, predict extreme weather, or create synthetic fuels, HPC 

systems based on the Intel Xeon processor 5500 series will help you 

find more answers, visualize them in greater detail, and produce  

results faster than ever before.

Accelerate I/O with Intel® Solid-State Drives
Intel® solid-state drives (SSDs) can help you realize more of 

the application performance benefits of the Intel® Xeon® 

processor 5500 series microarchitecture by closing the gap 

between processing performance and I/O performance. 

Extremely low read times deliver up to 100 times the I/O-

per-second performance of 15K hard disk drives (HDDs). 

Without moving parts, Intel SSDs can also help improve disk 

reliability and help reduce power consumption. Intel SSDs also 

include a load-leveling algorithm to increase the lifetime of 

drives. HPC users can use Intel SSDs as extended memory 

for HPC applications, providing a storage layer between the 

main DRAM and magnetic disks and improving the balance 

between computation and disk-drive performance.

For more information about the Intel® X25-E Extreme SATA 

Solid-State Drive, visit www.intel.com/design/flash/nand/

extreme/index.htm.


