
case study

sohu.com, a large web services provider in china, constantly 
adds to its family of Internet-based information products, which 
includes a broad range of services such as search, maps, blogs, 
and music. Ongoing quality and compatibility testing of new and 
existing products requires large-scale computing resources. those 
requirements make it critical for sohu to optimize management and 
utilization of its server resources, improving server utilization and It 
efficiency to safeguard the company’s competitive advantage.

sohu and Intel maintain an ongoing co-engineering relationship 
that helps sohu optimize its infrastructure and services using the 
latest Intel® platform technologies. Recent work has included the 
introduction of a cloud-based test environment that utilizes the 
high level of optimization for the Intel® Xeon® processor e5 family 
and the Xen* hypervisor, with virtual machine (VM) provisioning 
streamlined by Intel® Intelligent Power Node Manager.
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Challenges

sohu needed 
to improve server 

utilization, maximizing the 
value of every piece of hardware in its environment 
to handle growing test workloads. the company was 
also looking for enhanced agility to support ongoing 
product innovation, while responding efficiently 
to fluctuations in resource requirements during 
application testing. 

solution

the combination of the Intel® Xeon® processor 
e5 family and Xen*-based virtualization takes 
advantage of Intel’s long-standing commitment to 
the open-source Xen project to help ensure excellent 
performance, efficiency, and security. A private 
cloud infrastructure allocates resources on demand, 
optimized using thermal and power information based 
on Intel® Intelligent Power Node Manager.

Results

server utilization increased by a factor of 2x,1 driving 
up the value of every server using the optimizations 
built into Xen for the Intel Xeon processor e5 
family. Business agility and IT efficiency have been 
dramatically enhanced, with substantially improved 
speed and flexibility. Dynamic resource 
allocation allows optimal workload 
placement on demand.

OPeN sOuRce ON INtel® aRchItectuRe  
EnablEs WEb InnovatIon

Robust cloud-based  
virtualization using the 

Xen* hypervisor and the 

Intel® Xeon® processor E5 family has more than 

doubled Sohu’s server ut
ilization. This hardware 

and software infrastructure has im
proved our 

efficiency and agility dra
matically, setting the 

stage for future innovat
ion.

– Peng Yi, Head of the Intel-Sohu
 Joint Laboratory, Sohu

“
“

a private cloud infrastructure 
powered by the Intel® 
Xeon® processor e5 family 
takes advantage of Intel’s 
contributions to the Xen* 
project to create an application 
test environment that keeps 
up with the rapid pace of 
innovation at Beijing-based 
sohu.com.
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intel enablement for Xen Powers  
open-source innovation
the development effort by sohu and Intel engineers has led to 
ongoing improvements in Sohu’s overall infrastructure, including 
its test environment. Intel code contributions to Xen, particularly 
those related to support for various Intel Vt hardware features, 
have played a significant role in the success of this joint venture.

•   long-standing commitment. Intel was one of the founding 
members of the Xen project and has consistently been a primary  
contributor since the project’s initial introduction in 2003.

•   Robust feature support. Intel contributes code to ensure that 
its latest technology advances for Intel Vt and other aspects 
of performance, security, and power efficiency are available to 
virtualized workloads running under Xen.

•   industry enablement. Intel contributions to the Xen 
community and complementary projects such as the linux* 
kernel and the Openstack* cloud infrastructure help accelerate 
adoption of virtualized solutions.

Intel code contributions and other enablement for the Xen project  
help end customers such as sohu achieve success modernizing 
their data centers and building public and private clouds.

harnessing the hidden Potential  
of underutilized servers 
Prior to implementing virtualization with servers based on the Intel 
Xeon processor E5 family, Sohu’s server infrastructure for testing 
and related functions was underutilized. according to Peng yi, 
head of the Intel-sohu Joint laboratory at sohu, “sometimes tests 
of new products have low requirements on the servers. so even 
though we clearly know that a handful of servers will be almost 
idle, under the current structure and having computing resources 
and physical servers bound together, we are unable to allocate 
the idle computing resources to the tests of new products. so the 
utilization of the servers is low. We were searching for a solution 
that could ‘collect’ the idle computing resources of servers, so that 
the original, unused computing resources could be fully utilized 
while also achieving a unified, enterprise-wide allocation and 
utilization of available resources.”

server engines for open-source 
innovation: the intel® Xeon® Processor 
e5 Family
In September 2011, engineers from Intel and Sohu began a 
collaboration to optimize the sohu environment, building on 
the capabilities of the Intel Xeon processor e5 family and 
the Xen virtualization environment to enable a private cloud 
infrastructure that can enhance server utilization and agility.  
the server platform provides extraordinary features and 
capabilities to help drive Sohu’s cloud infrastructure forward, 
including the following:

•   extreme performance. With up to eight cores (16 software 
threads) and 20 MB last-level cache per socket, plus Intel® Turbo 
Boost Technology 2.02 to help handle peak workloads, nodes 
based on the Intel Xeon processor e5 family are helping sohu 
use cloud technology to power its ongoing growth. 

•   Unprecedented energy efficiency. Newly enhanced Intel® 
Intelligent Power technology3 helps sohu reduce operating 
costs in its cloud environments. to facilitate those advantages, 
the platform provides more sensors, finer-grained control, 
faster control loops, and more accurate optimizations. 

•   Fewer i/o bottlenecks. Intel® Integrated I/O with PcI express* 
3.0 can up to triple4 the movement of data into and out of the 
processor, keeping the execution cores supplied with data,  
even from the I/O-intensive cloud workloads associated with 
many of Sohu’s web-based products.

these improvements, as well as innovations in Intel® 
Virtualization technology (Intel® Vt), help deliver outstanding 
VM performance. “We are satisfied with the computing speed of 
virtual machines. the new cloud computing solution can help us 
to more than double the utilization of our servers,” Peng yi said.

For more about Intel® Vt visit www.intel.com/virtualization.
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intel® intelligent Power node Manager

Processors carry the capability to regulate their 
power consumption through the manipulation of the 
performance state, or P-state, which is the combination 
of a specific CPU frequency and voltage, and processor 
throttling states, or t-states.

Intel Intelligent Power Node Manager works with the 
BIOs and Os power management (OsPM) to perform this 
manipulation and dynamically adjust platform power to 
achieve maximum performance and power for a single node. 
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allocating Resources on Demand with  
Cloud infrastructure and intel® Platforms
While higher server utilization is an important factor in operational  
efficiency for Sohu, deeper functional improvements are also 
vital. Because product testing places varying demands on 
the server infrastructure, sohu needs to dynamically adjust 
the availability of computing resources to workloads while 
maintaining uninterrupted business operations. 

Peng yi said, “When working toward full utilization—making 
computing resources available on demand, you have to also 
consider how quickly those computing resources can be 
allocated.” To help meet that goal, Sohu’s cloud computing 
platform enables the Xen-based VMs to be treated as resources 
for flexible deployment and management. 

Intel Intelligent Power Node Manager, a software feature that 
resides on the latest Intel platforms, including the Intel Xeon 
processor e5 family, can obtain real-time power consumption and 
temperature information of the server nodes and transfer the 
data to the cloud computing platform at the upper layer through 
the standards-based Intelligent Platform Management Interface 
(IPMI) interface. IT administrators have the benefit of centralized 
management over the VMs, and they can set up strategies and 
trigger live VM migration according to data related to power 
consumption and temperature of server nodes.

Conclusion
sohu has made great progress modernizing its environment using 
Xen virtualization and cloud technology with servers based on 
the Intel Xeon processor e5 family. “Now, the It management 
center is able to calculate server demand according to the 
estimates given by the product testing department,” Peng yi said, 
“and can then rapidly allocate corresponding computing resources 
via the cloud computing platform and dramatically shorten the 
allocation time period of computing resources.”

“If the computing requirements of business on servers remain 
high, It administrators are able to rapidly set up migration 
strategies for virtual machines according to the power 
consumption and temperature information of the server nodes 
intuitively displayed on the console of the cloud computing 
platform. the virtual machines can be safely and automatically 
migrated to other servers without interrupting business 
operations, which will ensure a maximum level of business safety 
and stability of operation.”

Moreover, engineers at the company see many more successes 
to come. “Building an enterprise private cloud computing platform 
satisfies the business requirements of Sohu for product testing 
and has dramatically improved IT efficiency in comparison with 
the past. Next, we will continue to carry out wide-ranging 
technical cooperation with Intel based on the framework of the 
joint laboratory and continue to improve the cloud computing 
platform of sohu.” Peng yi said.
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Intel® Intelligent Power Node Manager and policy-based  
virtual machine migration

spotlight: sohu company
•   Sohu Company has been listed on the NASDAQ Stock Market  

in the United States (NASDAQ:SOHU) since July 2000.

•   Sohu Company was the sponsor of Internet content service  
for the 2008 Beijing Olympic Games and is the largest network 
platform for mainstream China’s Internet users to obtain 
information and communicate.

•   Sohu Company has more than 100 million registered users  
and 700 million daily page views.

•   Core brands owned by the company include the Sohu main  
web site (www.sohu.com), search engine (www.sogou.com),  
and Go2map (www.go2map.com).

learn more about how Intel is helping to advance 
open virtualization through contributions to Xen at 

www.intel.com/opensource

learn more about solutions from sohu.com that 
capitalize on open source on Intel® architecture at

www.sohu.com 



1  This claim is based on reported information from Peng Yi, head of the Intel-Sohu Joint Laboratory, Sohu.
2   Requires a system with Intel® Turbo Boost Technology. Intel Turbo Boost Technology and Intel Turbo Boost Technology 2.0 are available only on select Intel® processors. Consult your PC manufacturer. Performance varies depending on hardware, 

software, and system configuration. For more information, visit www.intel.com/go/turbo. 
3   Intel® Intelligent Power Technology requires a computer system with an enabled Intel® processor, chipset, BIOS, and for some features, an operating system enabled for it. Functionality or other benefits may vary depending on hardware implementation 
and may require a BIOS and/or operating system update. Please check with your system vendor for details.

4   Source: Intel internal measurements of maximum achievable I/O R/W bandwidth (512B transactions, 50-percent reads, 50-percent writes) comparing Intel® Xeon® processor E5-2680-based platform with 64 lanes of PCIe* 3.0 (66 GB/s) versus Intel® 
Xeon® processor X5670-based platform with 32 lanes of PCIe* 2.0 (18 GB/s). Baseline configuration: Green City system with two Intel® Xeon® processor X5670 (2.93 GHz, 6 cores), 24 GB memory at 1333 MHz, 4 x8 Intel internal PCIe 2.0 test cards. 
New configuration: Rose City system with two Intel Xeon processor E5-2680 (2.7 GHz, 8 cores), 64 GB memory at 1600 MHz, 2 x16 Intel internal PCIe 3.0 test cards on each node (all traffic sent to local nodes).

Intel may make changes to specifications and product descriptions at any time, without notice. Designers must not rely on the absence or characteristics of any features or instructions marked “reserved” or “undefined.” Intel reserves these for future 
definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The information here is subject to change without notice. Do not finalize a design with this information. The products described in 
this document may contain design defects or errors known as errata which may cause the product to deviate from published specifications. Current characterized errata are available on request. Contact your local Intel sales office or your distributor to 
obtain the latest specifications and before placing your product order. Copies of documents which have an order number and are referenced in this document, or other Intel literature, may be obtained by calling 1-800-548-4725, or by visiting Intel’s Web 
Site www.intel.com. 
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. For more information go to http://www.intel.com/performance. 
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.
*Other names and brands may be claimed as the property of others.  
Copyright © 2013 Intel Corporation. All rights reserved. Intel, the Intel logo, and Xeon are trademarks of Intel Corporation in the U.S. and other countries.     0113/NKR/MESH/PDF 326294-003US
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intel takes pride  
in being a long-standing  
member of the open-source community.  
We believe in open source development as a 
means to create rich business opportunities, 
advance promising technologies, and bring 
together top talent from diverse fields to 
solve computing challenges. Our contributions  
to the community include reliable hardware 
architectures, professional development tools, 
work on essential open-source components, 
collaboration and co-engineering with leading 
companies, investment in academic research 
and commercial businesses, and helping to 
build a thriving ecosystem around open source. 

www.intel.com/opensource


