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This article was initially created by Krishna Yalamanchi, Cloud Solution Architect at Intel. His blog can be
found here.

With the release of the 3rd Generation Intel® Xeon® Scalable Processors, Intel also introduced the 2nd
Generation Intel® Optane™ persistent memory, or Intel Optane PMem 200 series. The combination of new
processors and persistent memory provide:

e 8 memory channels with 3rd Generation Intel Xeon Scalable processors vs. 6 memory channels with
2nd Generation Intel Xeon Scalable processors

e More powerful cores with 3rd Generation Intel Xeon Scalable processors

e 32% more Bandwidth in the Intel Optane PMem 200 series vs. the Intel Optane PMem 100 series
Customers look to Intel Optane Persistent Memory to:

1. Lower TCO

2. Protect against unplanned downtimes

3. Simplify architectures with increased memory density

In this article, we want to highlight new performance metrics for Intel Optane PMem 200 series that bring
greater value to customers' applications and workloads.

Highlights -
TCO for 2nd Generation Intel Optane persistent memory

e 34% Lower Cost Per Terabyte for SAP HANA™ for On-Prem Systems using 3rd Generation Intel
Xeon Scalable Processors

Performance comparison between 1st and 2nd generation

e 99.4% for Phase 1 and Phase 2 SAP BWH Benchmarks compared to all DRAM system using Intel
Optane PMEM 100 Series

e Double the performance for Phase 1 and Phase 2 SAP BWH benchmarks compared to 1st
generation Intel Optane PMem 200 series

e 32% more bandwidth with PMem 200 series and powerful 3rd Generation Xeon Scalable
processors leads to faster Phase 2

Increased Memory Density

e 6 TB of SAP HANA database using 2s PMem 200 series and powerful 3rd Generation Intel Xeon
Scalable processors

Click here to check for updates
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Comparing Intel Optane PMem 100 and 200 series with the SAP HANA BWH
benchmark

Intel Optane PMem encrypts data stored in the SAP HANA database. It also increases memory density which
allows customers to simplify their infrastructure whether running transactional or analytic workloads, and
provides a lower TCO.

Since Intel introduced the Intel Optane PMem 100 series, Lenovo and other Original Equipment Manufacturers
(OEMSs) have submitted SAP Business Warehouse on HANA (BWH) benchmarks for SAP HANA Tailored
Datacenter Integration (TDI) configurations, which allow SAP HANA customers to make use of existing
hardware and infrastructure components.

The following benchmarks done by IBM Cloud and Lenovo compare Intel Optane PMem 100 and 200 series.
The two SAP Benchmarks (SAP Certification #2021053 using SAP HANA 2.0 Benchmark Version 3 and SAP
Netweaver 7.50 and #2021009 using SAP HANA 2.0 Benchmark Version 3 and SAP Netweaver 7.50) are like
for like because both loaded 5.2 Billion rows using the SAP BWH benchmark and both support a 3 TB HANA
database.

Table 1. SAP benchmark comparison

Phase 1: | Phase 2:
Bench- Initial Data Query Phase 3: Runtime
Cert. | Cert. Partner / DB mark Records | Load Executions | of complex query
Date | Number | Server oS release | version | Config | (billions) | (seconds) | per Hour phase (seconds)
2021-12021053 | Lenovo SLES | SAP Version | Scale- |5.2 12,859 4,222 89
07-20 ThinkSystem |15 HANA |3 Up
SR650 V2 2.0
2020- | 2020009 | IBM SLES | SAP Version | Scale- |5.2 32,786 1,911 125
03-10 BI.S4.H2.1500 | 15 HANA |3 Up
2.0

To interpret the results of the SAP BWH Benchmark, let's look at each of the 3 phases:

1. Phase 1 (big data load). Phase 1 consists of loading a certain number of records to learn how the
system performs. Lower numbers equal better performance. Every customer using SAP HANA Data
Warehouse or SAP Business Warehouse runs these jobs nightly. In short: the quicker the jobs
complete, the more time the system is available for users to run reports. In the illustrated example,
approximately 5.2 billion records were loaded in 12,859 seconds versus 32,856 seconds with previous
generation.

2. Phase 2 (concurrent queries). This denotes the number of queries a system can run within an hour.
The higher the number, the better the performance. Customers size SAP systems for peak
performance so it can handle critical month end tasks like Finance month end close or Inventory run
tasks efficiently. Intel Optane PMEM 200 series can run 4,222 concurrent queries within an hour vs.
1,911 with the previous generation.

3. Phase 3 (single large complex query). This measures the time it takes to run a complex query,
based on a real-world use case. The lower the number, the better the performance. The complex
query took 89 seconds vs. 125 seconds with the previous generation.
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TCO for 2nd generation Intel Optane persistent memory

A common metric to measure performance/price is Cost Per Terabyte for SAP HANA systems.

Cost Per Terabyte = Total BOM Cost of Database Servers / Total Memory in terabytes in all the Database
Servers

Using the Lenovo Datacenter Solution Configurator, BOMs for Optane PMem 100 series, Optane PMem 200
series and DRAM-based solutions were priced:

e Config 1: PMem 100 Series 3 TB HANA database with 2nd Gen Xeon Scalable Processors. Cost Per
Terabyte is $47,600.

e Config 2 : PMem 200 Series 6 TB HANA database with 3rd Gen Xeon Scalable Processors. Cost Per
Terabyte is $32,000.

e Config 3 : DRAM Based 4 TB HANA database with 3rd Gen Xeon Scalable Processors. Cost Per
Terabyte is $57,300.

From the results, the Intel Optane PMem 200 series (Config 2 above) has 34% lower Cost Per Terabyte
compared to an all DRAM system (Config 3).

New Prowess Consulting report

Prowess Consulting performed a TCO analysis for Lenovo ThinkSystem SE650 V2 and SE860 V2 servers
with 3rd Generation Intel Xeon Scalable Processors and Intel Optane PMem 200 Series against competitive
offerings from Dell and HPE. The configurations varied from 4 TB to 9 TB with DRAM/PMem ratios of 1:1 and
1:2. The study compared both the CapEx to acquire systems in addition to the OpEx associated with running
those solutions over a three-year period.

In addition to highlighting the TCO benefits of Lenovo's highly reliable and high performance systems, the
study also showed the TCO differences between Intel Optane PMem 100 and 200 series when the competitor
did not have a system with 3rd Generation Intel Xeon Scalable processors.

One example of that was with 4-socket servers, where the Lenovo ThinkSystem SR860 V2 with 3rd
Generation Intel Xeon Scalable processors and Intel Optane PMem 200 series was compared to the Dell
EMC™ PowerEdge™ R940 with 2nd Generation Intel Xeon Scalable processors and Intel Optane PMem 100
series. As shown in the chart below, the TCO of the SR860 V2 was 40% lower in a 6 TB 1:1 configuration and
35% lower in a 9 TB 1:2 configuration.
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Three-Year TCO for Four-Socket SAP HANA® Servers
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Figure 1. Greater concentrations of DIMM-based memory correlate to better three-year TCO for four-socket
Lenovo ThinkSystem SR860 V2 servers, compared to Dell EMC PowerEdge R940 servers

The Prowess study assumed the average customer had a 3 system landscape (Production/High
Availability/Disaster Recovery).

The greatest expense in the 3-year comparison was the compute cost, where Lenovo had a slight advantage
over the competition. Where Lenovo shined, though, was in server reliability. For eight years in a row, Lenovo
has led the industry in x86 server reliability according to ITIC with the least amount of unplanned downtime.

To see the full Prowess Consulting report, please click here.

Conclusion: The benefits are measurable

Lenovo systems with 3rd Generation Intel Xeon Scalable Processors and Intel Optane PMem 200 Series
provide many benefits to customers. The combination provides double the performance (over the previous
generation) for Phase 1 and Phase 2 of the SAP BWH benchmarks — reaching 99.4% of the performance of
systems with all DRAM. And with the increased memory density of the Intel Optane PMem 200 series, Lenovo
2-socket systems like the ThinkSystem SR650 V2 can support SAP HANA databases up to 6 TB and provide
a 34% lower cost per terabyte compared to previous generation systems.

Related product families
Product families related to this document are the following:

e Memory
e SAP Alliance
e SAP BW Benchmark Results
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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.

8001 Development Drive

Morrisville, NC 27560

US.A.

Attention: Lenovo Director of Licensing

LENOVO PROVIDES THIS PUBLICATION "AS IS” 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 2025. All rights reserved.

This document, LP1562, was created or updated on February 18, 2022.
Send us your comments in one of the following ways:

e Use the online Contact us review form found at:
https://lenovopress.lenovo.com/LP1562

e Send your comments in an e-mail to:
comments@]lenovopress.com

This document is available online at https://lenovopress.lenovo.com/LP1562.
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Trademarks

Lenovo and the Lenovo logo are trademarks or registered trademarks of Lenovo in the United States, other
countries, or both. A current list of Lenovo trademarks is available on the Web at
https://www.lenovo.com/us/en/legal/copytrade/.

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

ThinkSystem®

The following terms are trademarks of other companies:

Intel®, Intel Optane®, and Xeon® are trademarks of Intel Corporation or its subsidiaries.
IBM® and IBM Cloud® are trademarks of IBM 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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