
Silicon chip design engineers at Intel face ongoing 

challenges: integrating more features into ever-

shrinking silicon chips and bringing products to 

market faster. Increased design complexity and 

business requirements lead to exponential compute 

capacity growth and increased cost, as shown in 

Figure 1. To support this growing demand and 

better manage costs, Intel IT conducts ongoing 

performance assessments of compute servers 

based on Intel® quad-core processors. 

To test the new Intel® Xeon® processor 5500 series, we recently ran a broad range of industry-leading end-

to-end electronic design automation (EDA) applications with more than 50 Intel silicon design workloads.

For a single-threaded job, the Intel Xeon processor 5500 series-based server was up to 3.77x faster than 

a server based on a 64-bit Intel® Xeon® processor (3.6 GHz) with a single-core. For a multi-threaded job, 

the performance gain was 4.98x. For a distributed job when all cores are used, the quad-core processor 

ran 4x as many EDA application jobs as the single-core processor, with a throughput improvement of up 

to 11.39x. This means we can replace up to 11 single-core processor-based servers with one quad-core 

processor-based server for some EDA applications and consequently lower our operational costs. And 

with significantly higher throughput, we can accelerate design cycles to achieve faster time to market.
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Figure 1. Design team challenges. Design factors, such as those listed at left, push the computing 
demand higher, as shown by the dotted line. 
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2004-2005 2006-2008 2009

Process Technology 90nm 65nm and 45nm 45nm

Cores per Socket 1 2 or 4 4

Cache 1 MB or 2 MB 4 MB or 6 MB shared between 2 cores 8 MB shared

Dual Inline Memory Modules (DIMMs) Up to 8 Up to 16 Up to 18

Maximum Memory Capacity 16 GB 
(DDR2-400)

64 GB or 128 GB
(FB-DIMM/DDR2-667 or 

FB-DIMM/DDR2-800)

144 GB1

(DDR3-800/1066/1333MHz)

1 144 GB assumes 18 memory slots populated with 8-GB DDR3-800 DIMMs
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Design and IT Environment 
Challenges
To keep up with ever-expanding computing needs 

at Intel, we need to constantly increase the number 

of servers and workstations—however, just adding 

more systems is not the solution. It is imperative 

that new systems deliver features specific to EDA 

computing. Our design methodologies use several 

EDA applications that support both 64- and 32-bit 

processing capability. Each distinct feature of the 

computing platform—such as microarchitecture; 

frequency and cache size; number of cores; and 

memory type, capacity, and access rate—offers 

unique benefits to each EDA application and to 

design workload data.

New systems must also make use of existing data 

center investments by delivering adaptable utilization 

workloads, increasing end user productivity, and 

operating within the available footprint and cooling 

space.

To support chip design, Intel IT conducts ongoing 

performance assessments to quantify and analyze 

the potential performance benefits of introducing 

new Intel quad-core processors into our EDA 

computing environment. We run industry-leading 

front- and back-end EDA applications in the 

following areas:

Simulation

Synthesis

Physical verification: design rule check (DRC) and 

layout versus schematic (LVS)

Silicon prototyping

Optical proximity correction (OPC)

Test Methodology
We ran tests on dual-socket servers based on Intel® 

Xeon® processor X5570. This processor is based on 

a new platform featuring the Intel® 5520 chipset; 

Figure 2 illustrates some of the enhancements that 

boost EDA application performance.

We used more than 50 EDA workloads that are 

vital to the design and manufacturing of Intel® 

processors, chipsets, and communication silicon 

products. These workloads require more than 250 

hours of runtime on a 64-bit Intel Xeon processor-

based server (single-core). We used both 64- and 

32-bit single and multi-threaded applications during 

the end-to-end EDA performance analyses.
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Figure 2. Platform-level enhancements to Intel® Xeon® processor line.



Table 1. Test System Configurations

Processor Core Frequency Cache Interconnect RAM Memory Type

64-bit Intel® Xeon® Processor 1 3.6 GHz 1 MB 800 MHz
Shared FSB

16 GB DDR2-400

64-bit Intel® Xeon® Processor  1 3.8 GHz 2 MB 800 MHz
Shared FSB

16 GB DDR2-400

Intel® Xeon® Processor 5160 2 3.0 GHz 4 MB 1333 MHz  
Dual Independent FSB

16 GB FB-DIMM/ 
DDR2-667

Intel® Xeon® Processor E5472 4 3.0 GHz 12 MB 1600 MHz  
Dual Independent FSB

16 GB FB-DIMM/ 
DDR2-800

Intel® Xeon® Processor X5570 4 2.93 GHz 8 MB 25.6 GB/s per 
Intel® Quick Path 

Interconnect (QPI) Link

16 GB DDR3 1333

DDR – double data rate; FB-DIMM – fully buffered dual in-line memory module; FSB – front side bus

We then compared these test results with data 

from identical previous testing conducted on servers 

based on the following processors:

Intel® Xeon® processor E5472 (quad-core) based 

on 45nm technology and Enhanced Intel® Core™ 

microarchitecture, introduced in 2007.  

Intel® Xeon® processor 5160 (dual-core) 

based on 65nm technology and Intel Core 

microarchitecture, introduced in 2006.

Two single-core 64-bit Intel Xeon processors, 

one with 1 MB L2 cache and one with 2 MB L2 

•

•

•

cache, both based on 90nm technology and Intel 

NetBurst® microarchitecture. The first 64-bit Intel 

Xeon processors were introduced in mid-2004.

Test system configurations are shown in Table 1.

Results
Results are shown in Figures 3 and 4 and in Table 2.  

For a single-threaded job, the Intel Xeon processor 

5500 series-based server was up to 3.77x faster 

than a server based on the single-core 64-bit 

Intel Xeon processor. For a multi-threaded job, the 

performance gain was 4.98x. On a distributed job 

Figure 3. Electronic design automation (EDA) relative performance comparison for 64- and 32-bit applications. 
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when all cores were used, the quad-core processor ran 4x as many 

EDA application jobs as the single-core processor, with a throughput 

improvement of up to 11.39x. This result shows that we can replace  

up to 11 single-core processor-based servers with one quad-core 

processor-based server. 

Conclusion
The new Intel Xeon processor 5500 series offers significantly higher 

performance for both 64- and 32-bit EDA applications over 64-bit Intel 

Xeon processors with a single core and provides the computing platform 

capability necessary for our increasing computing demand. 

As we concluded our performance assessment, we began deploying 

servers based on Intel Xeon processor 5500 series in our data centers. 

Higher performance helps us decrease operational costs through greater 

processing performance during peak utilization, increased compute 

capacity within the existing data center footprint, and reduced power 

consumption during periods of low utilization.
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Table 2. Runtime Performance for Optical Proximity 
Correction (OPC) Using Intel® Xeon® Processors

Processor OPC Jobs
Runtime 

(HH:MM:SS)
Relative 

Throughput

64-bit Intel® Xeon® Processor 
with 1MB L2 Cache (3.6 GHz) 2 10:40:12 1.00

64-bit Intel® Xeon® Processor 
with 2MB L2 Cache (3.8 GHz) 2 07:58:31 1.34

Intel® Xeon® Processor 5160 
(3.0 GHz) 4 03:34:39 2.98

Intel® Xeon® Processor E5472 
(3.0 GHz) 8 01:37:58 6.53

Intel® Xeon® Processor X5570 
(2.93 GHz) 8 00:56:11 11.39
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Figure 4. Electronic design automation (EDA) relative 
performance improvement for optical proximity correction 
(OPC) applications.

Standardizing on High-End  
Server Processors 
Intel IT has standardized on the latest high-end Intel® Xeon® 
processors for design computing and enterprise server virtualization. 
The new high-end processors deliver better value to Intel IT since 
they substantially increase performance, reduce the number of 
servers and EDA licenses needed, and decrease operational costs. For 
example, our analysis shows that a cluster of seven servers based 
on Intel® Xeon® processor X5570 (2.93 GHz) delivers performance 
comparable with a cluster of 13 servers based on Intel® Xeon® 
processor E5504 (2 GHz), with up to 42 percent lower TCO.�

�	See the IT@Intel brief “Selecting Server Processors to Reduce Total Cost” at 
www.intel.com/IT.

For more information on Intel Xeon processor 5500 series, go to:  
www.intel.com/products/processor/xeon5000/index.htm


