
Time to Rethink 2-Socket Solutions
The standard thinking on 2-socket servers has been that, 
as long as they can handle the workload, 2-socket servers 
scaled out have provided historic price/performance, energy 
efficiency, and density advantages. In many cases, these 
designs, particularly with the latest Intel Xeon processors 
do perform well for smaller workloads. Before making any 
purchase though, organizations operating in today’s 
challenging economic climate and business environment 
should evaluate the latest 4-socket server platforms  
based on the Intel Xeon processor E5-4600 product  
family. This new processor family enables platforms and 
capabilities that reduce operational costs and increase 
capacity for innovation. 

With the Intel Xeon processor E5-4600 product family, 
data centers now have a cost-effective way to manage 
server sprawl by consolidating workloads, improving energy 
efficiency, increasing performance, and providing dynamic 
capacity to handle larger workloads. The benefits of these 
processors, particularly with respect to performance  
and memory, provide organizations with a great way to 
avoid mid-cycle refreshes and having to deploy more 
physical servers.

One Solution, Multiple Advantages 
Based on a new Intel® microarchitecture and Intel’s 
leading-edge 32nm process technology, the Intel Xeon 
processor E5-4600 product family provides a density- and 
cost-optimized 4-socket processor solution to extend the 
value of the Intel Xeon processor E5 family to 4-socket 

The Advantages of  
4-Socket Servers  

Increase Performance and Reduce Total Cost of Ownership 
A new generation of processors provides clear benefits for moving up to 4-socket servers

With the recent release of the Intel® Xeon® processor E5-4600 product family, it’s time to take a 

new look at 4-socket servers. This new Intel Xeon processor line provides up to 1.88x greater 

performance1 and an up to 52 percent four-year Total Cost of Ownership (TCO) estimated 

advantage2 compared to the 2-socket servers based on the Intel® Xeon® processor E5-2600 product 

family. The performance gains provided by the Intel Xeon processor E5-4600 product family are 

even more dramatic when compared to the previous generation 2-socket Intel® Xeon® processor 

5600 series, delivering up to 3.8x greater performance.3 Data centers looking for ways to improve 

performance, reduce costs, and make maximum use of floor space now have a clear and compelling 

choice for new server purchases and refreshes. 

Based on the Intel® Xeon® Processor  
E5-4600 Product Family
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servers. These processors provide up to eight cores, up to 20 MB of last 
level (L3) cache, and up to 1.5 TB maximum memory capacity, along with 
bigger, faster communication pathways to move data more quickly.  
Intel® Turbo Boost Technology 2.04 automatically increases processor 
frequencies to take advantage of power and thermal headroom for 
faster performance for peak workloads. Intel® Advanced Vector 
Extensions (Intel® AVX) provides new instructions that can deliver 
significant performance gains for applications that rely on floating  
point operations.5 Intel® Integrated I/O delivers better bandwidth by 
integrating PCI Express* 3.0 (PCIe* 3.0) on the processor die to  
reduce latency.6

These processors also provide advanced security features, including 
Intel® Advanced Encryption Standard New Instructions (Intel® AES-NI)  
to accelerate and strengthen encryption for faster and more secure 
online transactions and improved data protection. Intel® Trusted 
Execution Technology (Intel® TXT)◊ provides hardware-based resistance  
to software attacks that occur before the virtual machine boots.

Excellent Performance Scaling
Compared to the Intel Xeon processor E5-2600 product family, the  
Intel Xeon processor E5-4600 product family doubles the processors, 
memory (48 DIMMs supporting up to 1.5 TB), and I/O (160 lanes of  
PCIe 3.0 based on 40 lanes per socket) for maximum capacity. This extra 
capacity delivers substantial performance gains to better handle large 

workloads and dynamically respond to unpredictable demand spikes. 
Being able to do more with fewer servers also provides density and 
consolidation advantages, which translates into better TCO. 

For high performance computing (HPC) applications, the Intel Xeon 
processor E5-2600 product family can generate up to 2x the floating-
point operations per second (FLOPS) for compute-intensive technical 
applications compared to the previous generation Intel Xeon processor 
5600 series. Stepping up to an Intel Xeon processor E5-4600 product 
family delivers up to another 1.7x improvement.7 This makes the Intel 
Xeon processor E5-4600 product family the obvious choice for HPC 
applications (such as seismic modeling, digital content creation, financial 
and design analysis, fluid dynamics, and life sciences) where the primary 
purchase decision criteria is pure floating point performance.

Performance scaling varies throughout the processor lineup. Comparing 
a 2-socket server based on the 130W Thermal Design Power (TDP) 
Intel® Xeon® processor E5-2680 with a 4-socket server based on the 
130W TDP Intel® Xeon® processor E5-4650 shows an advantage up  
to 1.88x for the 4-socket server (see Figure 1).8 An even greater 
performance advantage can be seen lower in the processor lineup 
where the Intel® Xeon® processor E5-4607 delivers up to 3.1x the 
performance of the Intel® Xeon® processor E5-2609 on a general 
purpose integer, compute-intensive industry-standard benchmark.

Figure 1. The Intel® Xeon® processor E5-4600 product family provides excellent performance scaling advantages in moving up from the Intel® Xeon® 
processor E5-2600 product family (performance comparison based on SPECint*_rate_base2006 or server-side Java* benchmark estimates).
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Achieve the Right Balance of Performance and Price 
For organizations whose purchase decision is based on a balance of 
performance and price, the Intel Xeon processor E5-4600 product 
family provides cost-optimized solutions that allow customers to more 
easily move from 2-socket to 4-socket platforms. Figure 2, for example, 
shows a four-year TCO comparison with 2-socket servers based on  
the Intel Xeon processor E5-2600 product family and the previous 
generation Intel Xeon processor 5600 series. 

By using fewer servers to deliver equivalent performance, the  
Intel Xeon processor E5-4600 product family provides the  
following TCO advantages:
• Less server hardware to buy 

•  Reduced infrastructure and utilities costs. Factors reducing these  
costs include:

– Fewer servers to power and cool  
– Excellent energy efficient performance
–  Up to 75 percent better density at rack level,9,10 which saves 

valuable rack/floor space
– Potential for less cabling and network equipment

•  Fewer servers to maintain, which translates into lower  
maintenance costs  

• Fewer operating system (OS) licenses to purchase and maintain

Superior Foundation for Virtualization
For organizations moving toward end-to-end virtualization to drive 
down costs, and cloud computing to improve efficiencies, agility, and 
service levels, 4-socket servers based on the Intel Xeon processor 
E5-4600 product family handle larger virtual machines (VMs) and 
provide better VM consolidation than the 2-socket options. With their 
larger memory capacities and 4-socket design, servers based on these 
new processors enable more VMs per watt and scale more consistently 
when unexpected workload spikes occur. This makes them an ideal 
solution for data centers constrained by power and cooling costs.

Selecting the Best Server for the Workload  
and Data Center
Making the right choice between 4-socket and 2-socket server 
platforms for particular workloads within a data center can provide 
financial savings now and over the useful life of the server. Maximum  
IT value is achieved by balancing critical purchase criteria such as 
performance, cost, power consumption, density, and flexibility to 
application requirements and the desired deployment model. 

For many common workloads, 4-socket servers based on the Intel Xeon 
processor E5-4600 product family can provide an excellent way to 
reduce server sprawl, improve energy efficiency, and decrease TCO.  
The price/performance and memory capacity of servers with these 
processors provide a cost-effective refresh path for data centers  
using servers based on the Intel Xeon processor 5600 series or older 
generation 2-socket Intel Xeon processors, and in some cases, a clear 
performance and TCO advantage over new 2-socket servers based on 
the Intel Xeon processor E5-2600 product family. 

For HPC and technical computing applications, where performance is of 
utmost importance, the Intel Xeon processor E5-4600 product family is 
a great answer. It provides twice the memory and I/O lanes of the Intel 
Xeon processor E5-2600 product family-based platforms, along with 
excellent floating point performance, density, and energy efficiency to 
solve some of the key challenges facing the HPC market. 
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Figure 2. Four-year TCO comparison showing the estimated advantage of 
4-socket servers based on the Intel® Xeon® processor E5-4607 compared to 
2-socket servers based on the Intel® Xeon® processor E5-2609 (up to 52%) 
and the previous generation 2-socket servers based on the Intel® Xeon® 
processor E5606 (up to 70%).11
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   Performance and competitive information is accurate at time of document publication. For latest competitive and performance information, visit www.intel.com/performance.
   Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using 

specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance 
tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. 

   Performance tests and ratings are measured using specific computer systems and/or components and reflect the approximate performance of Intel products as measured by those tests. Any difference 
in system hardware or software design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate the performance of systems or components they 
are considering purchasing. For more information on performance tests and on the performance of Intel products, visit www.intel.com/performance/resources/limits.htm or call (U.S.) 1-800-628-8686 or 
1-916-356-3104. 

   All dates and products specified are for planning purposes only and are subject to change without notice.
   Relative performance for each benchmark is calculated by taking the actual benchmark result for the first platform tested and assigning it a value of 1.0 as a baseline. Relative performance for the 

remaining platforms tested was calculated by dividing the actual benchmark result for the baseline platform into each of the specific benchmark results of each of the other platforms and assigning them a 
relative performance number that correlates with the performance improvements reported. 

   Information in this document is provided in connection with Intel products. No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document.  
Except as provided in Intel’s Terms and Conditions of Sale for such products, Intel assumes no liability whatsoever, and Intel disclaims any express or implied warranty, relating to sale and/or  
use of Intel products including liability or warranties relating to fitness for a particular purpose, merchantability, or infringement of any patent, copyright or other intellectual property right.  
Intel products are not intended for use in medical, life saving, or life sustaining applications. Intel may make changes to specifications and product descriptions at any time, without notice.

   Copyright © 2012 Intel Corporation. All rights reserved. Intel, the Intel logo, Xeon, and Xeon Inside are trademarks of Intel Corporation in the U.S. and other countries. 
    *Other names and brands may be claimed as the property of others. 
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◊  No computer system can provide absolute security under all conditions. Intel® Trusted Execution Technology is a security technology under development by Intel and requires for operation a computer 
system with Intel® Virtualization Technology, an Intel Trusted Execution Technology-enabled processor, chipset, BIOS, Authenticated Code Modules, and an Intel or other compatible measured virtual 
machine monitor. In addition, Intel Trusted Execution Technology requires the system to contain a TPMv1.2 as defined by the Trusted Computing Group and specific software for some uses. See http://
www.intel.com/technology/security/ for more information.

1  Results have been estimated based on internal Intel analysis and are provided for informational purposes only. Any difference in system hardware or software design or configuration may affect actual 
performance. Performance claims sources: Up to 1.88x greater performance gains claim based on performance comparisons using best measured 130W TDP  2- and 4-socket server results on the 
SPECjbb*2005 benchmark as of 1 March 2012. (Source: TR#1228) Baseline 2-socket populated Intel® C606 Chipset-based customer reference server using two Intel® Xeon® processors E5-2680 
(8C, 20M Cache, 2.7GHz, 8.0GT/s Intel QPI), 32GB memory (8x 4GB DDR3-1600 DIMMs), Microsoft Windows Server* 2008R2 Enterprise Edition, Oracle HotSpot* 64-bit Server VM build 20,0-v11 
using Java* SE RE 1.6.0 Update 25. Score: 1,418,557 bops. New 4-socket populated Intel® C606 Chipset-based customer reference server with four Intel® Xeon® processors E5-4650 (8C, 20M Cache, 
2.7GHz, 8.0GT/s Intel QPI), 128GB memory (16x 8GB DDR3-1600 DIMMs), Microsoft Windows Server* 2008R2 Enterprise Edition, Oracle HotSpot* 64-bit Server VM build 20,0-v11 using Java* SE RE 
1.6.0 Update 25. Score: 2,663,768 bops. Up to 3.8x greater performance gains claim based on performance comparisons using best measured 2- and 4-socket server LINPACK MP benchmark results 
as of 1 March 2012. (Source: TR#1195) Baseline 1.0 – 2-socket server based on Intel Xeon processors X5690 (12M cache, 3.46GHz, 6.4GT/s Intel® QPI), 48GB memory (12x 4GB DDR3-1333). Score: 
159.4 GFLOPS. Source: Intel SSG TR#1236. New 4-socket server based on Intel Xeon processor E5-4650 (20M cache, 2.7GHz, 8.0GT/s Intel QPI), 64GB memory (16x 4GB DDR3-1600). Score: 602 
GFLOPS. Source: Intel SSG TR#1264.

2  Results have been estimated based on internal Intel analysis and are provided for informational purposes only. Any difference in system hardware or software design or configuration may affect actual 
performance. Configuration assumptions: System memory 256GB memory configuration for both systems. OS = MS Windows 2008 R2 Enterprise Edition; no additional SW application or licensing costs 
included 4-Year TCO savings of up to 52% based on Intel estimates by comparing 100 2S Intel® Xeon® processor E5-2609-based servers to  32 4S Intel® Xeon® processor E5-4607-based servers that 
provide equivalent total server performance using Intel estimates of SPECint*_rate_base2006. The 4-year TCO savings based on:  Intel estimate of server acquisition cost of $619,900 (100 servers at 
$6,199 each) for the 2S vs. $ 347,936 (32 servers at $10,873 each) for the 4S. 68 fewer servers in the data center results in server maintenance savings of $34,000 ($125 per server/year), infrastructure 
(network, rack/floor space and utility) savings of $88,941 ($327 per server/year) and OS license savings of $271,932 ($999 per server/year).  

3 See endnote 1.
4  Requires a system with Intel® Turbo Boost Technology. Intel Turbo Boost Technology and Intel Turbo Boost Technology 2.0 are only available on select Intel® processors. Consult your PC manufacturer. 

Performance varies depending on hardware, software, and system configuration. For more information, visit http://www.intel.com/go/turbo
5  Up to double the FLOPS and up to another 1.75x FLOPS claim based on performance comparisons using best measured 130W TDP 2- and 4-socket server LINPACK_MP benchmark results as of 1 

March 2012. (Source: TR#1219/1236) Baseline 2-socket server populated Supermicro* X8DTN+ system using two Intel® Xeon® processors X5690 (6C, 12M Cache, 3.46GHz, 6.40 GT/s Intel QPI), 48 GB 
memory (12x 4GB DDR3-1333 DIMMs), Red Hat* Enterprise Linux Server 6.1 beta for x86_6. Score: 159.4 GFLOPS.Next generation 2-socket populated Intel® C606 Chipset-based customer reference 
server using two Intel® Xeon® processors E5-2680 (8C, 20M Cache, 2.7GHz, 8.0GT/s Intel QPI), 64 GB memory (16x 4GB DDR3-1600 DIMMs, Red Hat* Enterprise Linux Server 6.1 beta for x86_6. 
Score: 342.6 GFLOPS. New 4-socket populated Intel® C606 Chipset-based customer reference server with four Intel® Xeon® processors E5-4650 (8C, 20M Cache, 2.7GHz, 8.0GT/s Intel QPI), 64GB 
memory (8x 8GB DDR3-1600 DIMMs), Red Hat* Enterprise LINUX 6.1. Score: 602 GFLOPS.

6  8 GT/s and 128b/130b encoding in PCIe 3.0 specification enables double the interconnect bandwidth over the PCIe 2.0 specification. Source: http://www.pcisig.com/news_room/November_18_2010_
Press_Release/

7 See endnote 5.
8  Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using 

specific computer systems, components, software, operations and functions.  Any change to any of those factors may cause the results to vary.  You should consult other information and performance 
tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products.

9 Intel internal assessment compared to Intel Xeon processor E5-2600 v2 product family.
10 Assumes maximum density for 2-socket platforms achieved in 1U form factor; maximum density for 4-socket platforms achieved in 2U form factor.
11  Results have been estimated based on internal Intel analysis and are provided for informational purposes only. Any difference in system hardware or software design or configuration may affect actual 

performance. Configuration assumptions: System memory 192GB memory configuration for both systems. OS = MS Windows 2008 R2 Enterprise Edition; no additional SW application or licensing costs 
included 4-Year TCO savings of up to 70% based on Intel estimates by comparing 135 2S Intel® Xeon® processor E5606-based servers to 30 4S Intel® Xeon® processor E5-4607-based servers that 
provide equivalent total server performance using Intel estimates of SPECint*_rate_base2006. The 4-year TCO savings based on:  Intel estimate of server acquisition cost of $1,067,715 (135 servers at 
$7,909 each) for the 2S vs. $ 324,736 (30 servers at $10,873 each) for the 4S. 105 fewer servers in the data center results in server maintenance savings of $51,500 (approximately $125 per server/year), 
infrastructure (network, rack/floor space and utility) savings of $163,710 ($390 per server/year) and OS license savings of $411,897 ($980 per server/year).

To learn more about Intel® Xeon® processor-based servers, go to  
www.intel.com/xeon or speak to your local Intel reseller.




