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Abstract

This paper highlights three recently published benchmark results achieved by Lenovo® X6
high-end servers on the SAP Business Warehouse-Enhanced Mixed Load (SAP BW-EML)
standard application benchmark.

The paper illustrates the superior, near-linear scaling with larger data volumes, additional
nodes and higher processor core count delivered by the Lenovo System x3850 X6
workload-optimized solution for the SAP HANA platform. This paper also compares Lenovo
publication to Dell publication to illustrate superior scalability of Lenovo HANA appliances.

This paper is for customers wanting to understand how the x3850 X6 is an ideal platform for
SAP HANA implementations that can be easily and effectively scaled over time as business
needs arise.

At Lenovo Press, we bring together experts to produce technical publications around topics of
importance to you, providing information and best practices for using Lenovo products and
solutions to solve IT challenges.

See a list of our most recent publications at:

http://Tenovopress.com
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Benchmark results

In the first half of 2015, Lenovo published three ground-breaking results on the SAP Business
Warehouse-Enhanced Mixed Load (SAP BW-EML) standard application benchmark
demonstrating impressive scalability as Lenovo System x3850 X6 appliances and data loads
are added.

The SAP BW-EML standard application benchmark measures performance in a real-time
data warehouse environment running SAP software.

The three benchmark results were:

1. World-record result with 1 billion records using seven x3850 X6 workload-optimized
systems for SAP HANA as of March 16, 2015, each configured with four Intel Xeon
Processor E7-4880 v2, 2.50 GHz

Performance results (ad-hoc navigation steps/hour=1,542,060) of the Lenovo System
x3850 X6 on the SAP BW-EML standard application benchmark as of March 16, 2015
(certification number 2015007) configured with seven database servers: 4 processors / 60
cores / 120 threads, Intel Xeon Processor E7-4880 v2, 2.50 GHz, 64 KB L1 cache and
256 KB L2 cache per core, 37.5 MB L3 cache per processor, 1024 GB main memory, SAP
NetWeaver technology platform 7.40, SAP HANA 1.0 and SUSE Linux Enterprise Server
(SLES) 11

2. World-record result with 1 billion records using seven x3850 X6 workload-optimized
systems for SAP HANA as of May 5, 2015, each system configured with four Intel Xeon
Processor E7-8890 v3

Performance results (ad-hoc navigation steps/hour=1,992,570) of the Lenovo System
x3850 X6 on the SAP BW-EML standard application benchmark as of May 5, 2015
(certification number 2015011) configured with seven database servers: 4 processors / 72
cores / 144 threads, Intel Xeon Processor E7-8890 v3, 2.50 GHz, 64 KB L1 cache and
256 KB L2 cache per core, 45 MB L3 cache per processor, 1024 GB main memory, SAP
NetWeaver 7.40, SAP HANA 1.0 and SUSE Linux Enterprise Server 11

3. World-record result with 10 billion records using seven x3850 X6 workload-optimized
systems for SAP HANA as of May 5, 2015, each system configured with four Intel Xeon
Processor E7-8890 v3

Performance results (ad-hoc navigation steps/hour=269,960) of the Lenovo System
x3850 X6 on the SAP BW-EML standard application benchmark as of May 5, 2015
(certification number: 2015018) configured with seven database servers: 4 processors /
72 cores / 144 threads, Intel Xeon Processor E7-8890 v3, 2.50 GHz, 64 KB L1 cache and
256 KB L2 cache per core, 45 MB L3 cache per processor, 1024 GB main memory, SAP
NetWeaver 7.40, SAP HANA 1.0 and SUSE Linux Enterprise Server 11

With the third of those three benchmark results, Lenovo ultimately achieved a world-class,
number-one performance result that was run with 10 billion records. Not only that, in the final
published result, throughput was reduced by only 7.38 times versus the typical 10 times for
implementations without IBM General Parallel File System (GPFS).

GPFS uses storage contained within each server node, enabling scaling of SAP HANA
memory by adding additional server nodes to existing infrastructure. The server infrastructure
then is able to scale linearly in terms of hardware as well as throughput. Thus, by simply
adding more nodes to the existing infrastructure, users can benefit from extremely fast
response times for analytical workloads and business queries. Such benefits apply to data
workloads of a broad range of sizes, ranging from medium (1 billion records) to very large (10
billion records and beyond). GPFS also has features that provide additional capabilities such
as high availability and synchronous disaster-recovery for business critical applications.
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Linear scaling with data volume

Figure 1 compares two results achieved on the SAP BW-EML standard application
benchmark executed on the same Lenovo appliances with two different initial numbers of
records. One result one has 1 billion initial records (see result 2 on page 3) and the other has
10 billion initial records (see result 3 on page 3).
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Figure 1 Scaling with data volume

With linear scaling, one would expect performance to be cut to 1/10th the initial performance
as the volume of data increased 10x. However, as the graph illustrates, with a tenfold

increase in data volume, throughput does not decrease by 10 times. Instead, the throughput,
expressed in the number of ad-hoc navigation steps per hour, is reduced by only 7.38 times.

This result demonstrates the superior performance and scalability delivered by Lenovo X6
servers. This capability is especially appropriate for data center leaders who are looking for
quick access to business data with up-to-the-minute information even with ever-growing
database sizes. As data volumes grow, additional nodes can be added to existing
infrastructure to maintain query response times.

Near-linear scaling with the addition of nodes

Figure 2 on page 5 compares the Lenovo result achieved on the SAP BW-EML standard
application benchmark with 1 billion records using seven nodes to the Dell result achieved on
the same benchmark with 1 billion records using a single node.

The result by Dell on the SAP BW-EML standard application benchmark of 1 billion records
was achieved using a single node Dell PowerEdge R930 appliance for SAP HANA'. Results
were published on May 5, 2015. The Dell appliance was configured with four Intel Xeon
Processor E7-8890 v3, illustrating that Lenovo x3850 X6 workload-optimized systems for
SAP HANA are highly scalable.
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More memory installed in the Dell server: The System x3850 X6 benchmark results
described here were achieved using 1 TB memory per node except the Dell result, which
used 1.5 TB memory per node.
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Figure 2 Near-linear scaling with the addition of nodes (* see footnote; ** see result 3 on page 3)

Both results use the same Intel Xeon E7 v3 processors. As the graph illustrates, the Lenovo
result demonstrates near-linear scaling as nodes are added with a performance increase of
620% with six additional nodes.

Keep in mind that the Dell appliance used 50% more memory per node as compared to the
Lenovo configuration. This demonstrates more than linear scaling as compared to the best
from this competitor4. The Lenovo result also demonstrates that at constant data volume,
throughput can be increased to any desired value. This occurs by adding more nodes to the
configuration, and almost perfect scaling is achieved, even with the addition of six more
nodes.

! Performance results (ad-hoc Navigation steps/hour=320,940) of the Dell PowerEdge R930 on the SAP BW-EML
standard application benchmark as of May 5, 2015 (certification number: 2015015) configured with one database
server: 4 processors / 72 cores / 144 threads, Intel Xeon Processor E7-8890 v3, 2.50 GHz, 64 KB L1 cache and
256 KB L2 cache per core, 45 MB L3 cache per processor, 1536 GB main memory, SAP NetWeaver 7.31, SAP
HANA 1.0 and SUSE Linux Enterprise Server 11




Industry-leading performance gains with latest Intel Xeon
Processor E7 v3

Figure 3 shows that the System x3850 X6 using Intel Xeon E7 v3 processors returned a
29.2% performance gain (see result 2 on page 3) over the same x3850 x6 server using Intel
Xeon E7 v2 processors (see result 1 on page 3). The base processor frequency is 2.5 GHz
for both results.

Comparing x3850 X6 with Intel E7 v2 processors* and Intel E7 v3
processors** on SAP BW-EML Benchmark with 1 Billion Records
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Figure 3 Comparing Intel E7 v2 and Intel E7 v3 performance (* see see result 1 on page 3; ** see result 3 on page 3)

Such performance improvement is made possible by X6 architecture and the Intel Xeon
Processor E7 v3 product family which delivers a 20% increase in core count compared to the
prior generation E7 v2 processors as well as improvements for in-memory workloads realized
due to optimizations in the new Intel Transactional Synchronization Extensions (Intel TSX).

Lenovo System x3850 X6

The Lenovo System x3850 X6, Figure 4 on page 7, is a 4-socket, 4U rack server, designed
for maximum performance and uptime for business-critical applications and cloud
deployments. The X6 solution provides a powerful platform for mission-critical SAP Business
Suite applications, one that is ideal for customers who are looking for reliability,
manageability, and scalability with the flexibility to run Windows or Linux. Integrating
hardware, software and memory advancements, the X6 enterprise servers are designed to
be fast, agile and resilient.
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Figure 4 Lenovo System x3850 X6

X6 servers deliver fast application performance — processing speed that is significantly faster
than previous-generation Intel Xeon v2 processors as we describe in this paper.

The adaptive modular rack design of x3850 X6 is agile. It enables the design of fit-for-purpose
solutions and the ability to realize infrastructure cost savings by hosting multiple generations
of technology in a single platform—without compromising performance or capacity. X6
platforms enable customers to:

» Configure the server to fit the unique requirements of specific applications and workloads
and add, modify or upgrade X6 platforms easily with selectable modular book
components;

» Scale capacity and performance from 4-socket to 8-socket to deliver twice the
performance for growing applications without creating IT sprawl;

» Use Lenovo FastSetUp™ software for automated provisioning of a cluster of servers to
realize time-to-value in minutes rather than days;

» Capitalize on agile system design that provides the ability to host multiple generations of
technology in a single server.

X6 enterprise platforms are resilient. Through differentiated X6 self-healing technology, the
x3850 X6 maximizes uptime by proactively identifying potential failures and transparently
taking necessary corrective actions. Unique Lenovo features proactively protect applications
from corrupt pages in memory; allow the platform to maintain access to networking and
storage and server management during a processor failure; enable concurrent updating of
the system firmware with no impact on application performance or availability; and enable the
creation and management of policies to maintain high availability of virtual machines. These
built-in technologies drive the outstanding system availability and uninterrupted application
performance needed to host business-critical applications.

X6 platforms help reduce costs and complexity and deliver the breakthrough performance
and capacity that enterprise applications demand. X6 servers are the result of more than 15
years of investment in enterprise X Architecture® (EXA) and innovation beyond industry
standards.



For more information on the System x3850 X6, see these resources:

» Mission Critical Servers product web page
http://shop.lenovo.com/us/en/systems/servers/mission-critical/

» Lenovo Press product guide on the System x3850 X6:
http://lenovopress.com/tips1250

SAP benchmarks

Author

SAP standard application benchmarks have been designed to represent customer scenarios
in different business application areas. The SAP BW-EML standard application benchmark
has been developed with near real-time reporting, ad-hoc reporting capabilities, and
reduction of TCO in mind. Its focus is a mix of multiuser reporting load and delta data that is
input into the database simultaneously to the queries.

For more details, visit:

http://global.sap.com/campaigns/benchmark/appbm_bweml.epx

For the latest SAP benchmark results, visit:

http://www.sap.com/benchmark

Performance Benchmark Reports for recent Lenovo SAP BW-EML benchmarks:

http://public.dhe.ibm.com/eserver/benchmarks/news/newsblurb_x3850X6_sapbweml_20150318.pdf
http://public.dhe.ibm.com/eserver/benchmarks/news/newsblurb_x3850X6_sapbweml_20150505.pdf
http://public.dhe.ibm.com/eserver/benchmarks/news/newsblurb_x3850X6_sapbweml_20150512.pdf

Lenovo Benchmarks Reports:

http://shop.lenovo.com/us/en/systems/server-library/index.html#sortBy=time&sortAsc
ending=false&comboFilters[category]=.Reports&comboFilters[sub _cats]=.Benchmarks

Paramijit “Param” Singh is focal point for SAP performance on the Lenovo Data Center
Group server performance team in Morrisville, NC. He is responsible for high-water SAP
Standard application benchmarks, SAP sizing as well as configuration optimizations for SAP
solutions.

Thanks to the following people for their contributions to this project:

» David Watts, Lenovo Press
» Tag Robertson, Product Marketing Manager
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Notices

Lenovo may not offer the products, services, or features discussed in this document in all countries. Consult

your local Lenovo representative for information on the products and services currently available in your area.
Any reference to a Lenovo product, program, or service is not intended to state or imply that only that Lenovo
product, program, or service may be used. Any functionally equivalent product, program, or service that does
not infringe any Lenovo intellectual property right may be used instead. However, it is the user's responsibility
to evaluate and verify the operation of any other product, program, or service.

Lenovo may have patents or pending patent applications covering subject matter described in this document.
The furnishing of this document does not give you any license to these patents. You can send license
inquiries, in writing, to:

Lenovo (United States), Inc.

1009 Think Place - Building One
Morrisville, NC 27560

U.S.A.

Attention: Lenovo Director of Licensing

LENOVO PROVIDES THIS PUBLICATION “AS I1IS” WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Some
jurisdictions do not allow disclaimer of express or implied warranties in certain transactions, therefore, this
statement may not apply to you.

This information could include technical inaccuracies or typographical errors. Changes are periodically made
to the information herein; these changes will be incorporated in new editions of the publication. Lenovo may
make improvements and/or changes in the product(s) and/or the program(s) described in this publication at
any time without notice.

The products described in this document are not intended for use in implantation or other life support
applications where malfunction may result in injury or death to persons. The information contained in this
document does not affect or change Lenovo product specifications or warranties. Nothing in this document
shall operate as an express or implied license or indemnity under the intellectual property rights of Lenovo or
third parties. All information contained in this document was obtained in specific environments and is
presented as an illustration. The result obtained in other operating environments may vary.

Lenovo may use or distribute any of the information you supply in any way it believes appropriate without
incurring any obligation to you.

Any references in this publication to non-Lenovo Web sites are provided for convenience only and do not in
any manner serve as an endorsement of those Web sites. The materials at those Web sites are not part of the
materials for this Lenovo product, and use of those Web sites is at your own risk.

Any performance data contained herein was determined in a controlled environment. Therefore, the result
obtained in other operating environments may vary significantly. Some measurements may have been made
on development-level systems and there is no guarantee that these measurements will be the same on
generally available systems. Furthermore, some measurements may have been estimated through
extrapolation. Actual results may vary. Users of this document should verify the applicable data for their
specific environment.

© Copyright Lenovo 2015. All rights reserved.
Note to U.S. Government Users Restricted Rights -- Use, duplication or disclosure restricted by Global Services
Administration (GSA) ADP Schedule Contract 9



Send us your comments via the Rate & Provide Feedback form found at
http://lenovopress.com/redp5232

Trademarks

Lenovo, the Lenovo logo, and For Those Who Do are trademarks or registered trademarks of Lenovo in the
United States, other countries, or both. These and other Lenovo trademarked terms are marked on their first
occurrence in this information with the appropriate symbol (® or ™), indicating US registered or common law
trademarks owned by Lenovo at the time this information was published. Such trademarks may also be
registered or common law trademarks in other countries. A current list of Lenovo trademarks is available on
the Web at http://www.lenovo.com/legal/copytrade.html.

The following terms are trademarks of Lenovo in the United States, other countries, or both:

FastSetUp™ Lenovo(logo)®
Lenovo® X Architecture®

The following terms are trademarks of other companies:

Intel, Intel Xeon, Intel logo, Intel Inside logo, and Intel Centrino logo are trademarks or registered trademarks
of Intel Corporation or its subsidiaries in the United States and other countries.

Linux is a trademark of Linus Torvalds in the United States, other countries, or both.

Windows, and the Windows logo are trademarks of Microsoft Corporation in the United States, other
countries, or both.

Other company, product, or service names may be trademarks or service marks of others.
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