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Executive summary

This whitepaper summarizes the performance improvements of the SAP Business Warehouse Enhanced Mixed Workloads (BW-EML) results
with the next generation of the HPE ConvergedSystem 500 for SAP HANA Scale-up configurations running VMware vSphere® 6.0.

The following configurations were compared:
« Generational comparison of the BW-EML results with the HPE ConvergedSystem 500 for SAP HANA Scale-up configurations:
« Bare metal (non-virtualized) servers running SAP HANA fo servers running SAP HANA virfualized with VMware vSphere; and

« Servers with less vCPUs to more vCPUs with VMware vSphere 6.0.

HPE ConvergedSystem 500 for SAP HANA

With the HPE ConvergedSystem 500 for SAP HANA built with HPE ProlLiant DL580 Gen9 Servers, customers can fransform fo a data-driven
enterprise that:

+ harnesses the power of in-memory computing with SAP HANA applications for real-time business results, delivered on a
mission-critical, optimized, high-performance infrastructure;

+ is purpose-built, is optimized with pre-infegrated systems, and is designed with mission-critical reliability customers can depend
on; and

« provides modularized, standards-based architecture that allows customers to add scale easily to meet their growing needs and
allow them to take advantage of the full power of their SAP HANA in-memory ERP and analytics workloads.

Comparison 1:

Generational comparison of the BW-EML results

with the HPE ConvergedSystem 500 for SAP HANA Scale-up configurations

HPE ConvergedSystem 500 for SAP HANA Scale-up servers offer several new innovations including:

« The new ConvergedSystem 500 for SAP HANA that is built with the HPE ProLiant DL580 Gen9 Server based on the Intel® Xeon® E7 v3
architecture that provides up to 39% processor performance’ and 20% more cores? than the previous generation

« HPE SmartMemory that prevents data loss and downtime with enhanced error handling, with speeds up to 1866 MHz and up to 16%°
performance gain

+ More compute capacity and lower TCO across multiple workloads
s Faster workload deployment with simple automation
« Accelerated workload performance for delivering better business results

* 14% better memory performance

|
Key takeaways

A comparison of BW-EML results for configurations built with HPE ProLiant DL580 Gen8 server with Intel Xeon E7 v2 architecture servers to
the BW-EML results of configurations built with the next generation, HPE ProLiant DL580 Gen?9, with the Infel Xeon E7 v3 architecture
servers show up 1o a 44% performance increase.

The next BW-EML workload showcased the comparison of the HPE ConvergedSystem 500 for SAP HANA with the Intel Xeon E7 v3
architecture running VMware vSphere 5.5 to the HPE ConvergedSystem 500 for SAP HANA with the Intel Xeon v3 architecture running
vSphere 6.0. The results show a 6% performance gain using the latest generation of the vSphere virtualization software.
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Figure 1. Results of the HPE ConvergedSystem 500 based on the HPE ProlLiant DL580 Gen 8 Server running the Intel Xeon E7 v2 processors
compared to the HPE ConvergedSystem 500 based on the HPE ProLiant DL580 Gen9 Server running the Intel Xeon v3 processors.

Figure 2. Results of the HPE ConvergedSystem 500 based on the HPE ProLiant DL580 Gen9 Server running Intel Xeon E7 v3 processor
configured with VMware vSphere 5.5 and 64 vCPUs compared to an identical HPE ConvergedSystem 500 configured with VMware vSphere 6.0 and
72 vCPUs.

Comparison 2:
Bare metal servers vs. servers with VMware vSphere virtualization

A bare metal server is all about raw hardware. It is a single-tenant physical server that is completely dedicated to a single customer. Customers
choose it when they have data-intensive workloads that prioritize performance and reliability. Additionally, customers may have graphics
processing units (GPUs) working in conjunction with their servers’ CPU for high-performance computing.

Virtual servers are an option when customers prioritize flexibility and scalability in their environments. They are commonly used for new
applications built on cloud with unknown compute needs.

In terms of flexibility, there are two options for virtual servers:

« Avirtual server running on a public node, which means the resources of the physical server are shared with multiple customers, also known as
a multitenant environment.

* Avirtual server running on a private node, where the resources of the physical server are dedicated to customers giving them the ability to
consume all resources of the server. One customer can have one or more virtual machines in the same server, not sharing with other
customers.

VMware vSphere

VMware vSphere, the industry-leading virtualization platform, empowers users to virtualize any application with confidence, redefines availability,
and simplifies the virtual data center. The result is a highly available, resilient, on-demand infrastructure that is the ideal foundation of any cloud
environment®
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. ___________________________________________________________________________________________________________________________________________________________________________|
Key takeaways

The BW-EML results comparing the HPE ConvergedSystem 500 for SAP HANA with the Infel Xeon E7 v2 architecture bare-metal servers and
120 logical processors to an idenfically configured server running vSphere 5.5 with 64 vCPUs showed a 12% delta. A 5% delta was shown when
comparing the BW-EML results achieved on the HPE ConvergedSystem 500 for SAP HANA with the Infel Xeon E7 v3 archifecture bare-metal
servers with 144 logical processors to an identically configured server running vSphere 6.0 with 128 vCPUs.

These results show that using the newest HPE technology, which is 43% faster than the previous generation, and new VMware technology,
HPE has closed the gap between SAP HANA performances on bare metal and virtualized to 5%!
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with vSphere 5.5 with vSphere 6.0
200,000
180,000
140,000
126,890 160,000 181,880 173,031
120,000 111,850 140,000
100,000 120,000
° 144 5%
. 128 vCPUs
80,000 12/° 100,000 logical delta
60,000 delta 80,000 processors
120 60,000
40,000 logical 64
ogica vCPUs 40,000
rocessors
20,000 p 20,000
0 0
HPE ConvergedSystem 500 HPE ConvergedSystem 500 HPE ConvergedSystem 500 HPE ConvergedSystem 500
Intel Xeon E7 v2 Intel Xeon E7 v2 Intel Xeon E7 v3 Intel Xeon E7 v3
VMware vSphere 5.5 VMware vSphere 6.0
B ad-hoc navigational steps mad-hoc navigational steps

Figure 3. Results of running SAP HANA on an HPE ConvergedSystem 500 based on the HPE ProLiant DL580 Gen8 Server running the Intel Xeon
E7 v2 processors versus running SAP HANA virtualized using VMware vSphere 5.5 on an identically configured HPE ConvergedSystem 500.

Figure 4. Results of running SAP HANA on a HPE ConvergedSystem 500 based on the HPE ProLiant DL580 Gen9 server running the Intel Xeon
E7 v3 processors versus running SAP HANA virtualized using VMware vSphere 6.0 on an identically configured HPE ConvergedSystem 500.

Comparison 3:
Virtual CPU comparison

A virtual CPU (vCPU), also known as a virtual processor, is a physical CPU that is assigned to a virtual machine (VM). In VMware, vCPUs are part
of the SMP multi-threaded compute model. SMP also allows threads to be split across multiple physical or logical cores to improve performance
of more parallel virtualized tasks. vCPUs permit multi-tasking to be performed sequentially in a multi-core environment.®

-
Key takeaways

In this comparison, using Intel Xeon E7 v3 processor-based systems, a performance gain of 6% was achieved with a ConvergedSystem 500
running vSphere 6.0 and 72 vCPUs over an identically configured ConvergedSystem 500 running vSphere 5.5 and 64 vCPUs.

A second comparison, using Intel Xeon E7 v3 processor-based systems, demonstrated a performance gain of 9% with ConvergedSystem 500
running vSphere 6.0 and 128 vCPUs over an identically configured ConvergedSystem 500 running vSphere 6.0 and 72 vCPUs.
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Figure 5. Performance results for running SAP HANA virtualized on the Intel Xeon E7 v3 processor based HPE ConvergedSystem 500 using
vSphere 5.5 with 64 vCPUs compared to an identically configured HPE ConvergedSystem 500 using vSphere 6.0 with 72 vCPUs.

Figure 6. Performance results for running SAP HANA virtualized on the Intel Xeon E7 v3 processor based HPE ConvergedSystem 500 using
vSphere 6.0 with 72 vCPUs compared to an identically configured HPE ConvergedSystem 500 using vSphere 6.0 with 128 vCPUs.

Bottom Line

Comparison conclusions

It is clear to see the performance advantages of upgrading from VMware vSphere 55 o vSphere 6.0. VMware vSphere 6.0 virtualizes any
application with confidence, redefines availability, tfransforms storage for virtual machines, and simplifies management of the virtual data center.
vSphere 6.0 infroduces many enhancements to VMware vSphere Hypervisor, VMware virtual machines, VMware vCenter Server™, virtual storage,
and virtual networking. In addition, vSphere 6.0 virtualization advantages include compatibility, isolation, encapsulation, and hardware
independence’

VMware now has the capability of running up to 128 vCPUs in vSphere 6.0. The advantage is that virtualized multi-threaded applications can now
be deployed on larger multi vCPU VMs to better support their numerous processes. So instead of being constrained by previous limits, the higher
number of vCPUs enables an application to use multiple processors to execute multiple tasks concurrently, consequently increasing throughput
as shown in Figure 6.

HPE ProLiant Gen9 servers enhance software-defined, cloud-ready, converged infrastructure, and workload-optimization capabilities to help
lower the cost of services, reduce time to services, and increase the value of services. The HPE ProLiant Gen@ servers differ from previous
generafions by redefining compute economics, accelerating IT service delivery, and boosting business performance.

It is obvious that the performance results shown in this paper show a complete advantageous picture of the evolution of HPE ConvergedSystem
500 with ProLiant DL580 servers running VMware vSphere. Customers know that ProLiant Gen9 servers provide leading entferprise innovations
and is the company with the most complete portfolio. HPE is the strategic partner that delivers the right compute for the right workload at
the right economics. .. every time.
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Appendix

Table 1. Configurations of the ConvergedSystem 500 with ProLiant DL580 Gen8 servers compared to the ConvergedSystem 500
with ProLiant DL580 G9 servers.

PLATFORM, PROCESSOR TYPE (TOTAL INTEL SAP OS, DATABASE, AND SAP NUMBER OF RECORDS THROUGHPUT/
PROCESSORS/ CORES/ THREADS), TECHNOLOGY CERTIFICATION SOFTWARE HOUR (AD-HOC
MEMORY NUMBER QUERY STEPS)
|
Database tier: ConvergedSystem 500 for Intel Xeon Processor 2014009 SuSE Linux Enterprise 2,000,000,000 126,980

SAP HANA: HP ProlLiant DL580 Gen8 Server,  E7-4880 v2, Server 11 SP3

4 processors / 60 cores / 120 threads, 250 GHz, SAP HANA 1.0

1TB main memory SAP NetWeaver 7.30

Application tier: 2 HP ProLiant BL680 G7,

4 processors / 40 cores / 80 threads, Intel

Xeon Processor E7-4870, 240 GHz,

1TB main memory
]

Database tier: ConvergedSystem 500 for Intel Xeon Processor 2015035 SuSE Linux Enterprise 2,000,000,000 181,880
SAP HANA: HP ProLiant DL580 Gen? Server,  E7-8890 V3, Server 11

4 processors / 72 cores / 144 threads, 250 GHz SAP HANA 1.0

1TB main memory SAP NetWeaver 7.30

Two application tiers: HP ProLiant BL680
G7, & processors / 40 cores / 80 threads,

Intel Xeon Processor E7-4870, 240 GHz,
Server 1: 1 TB main memory with

16 GB DIMMS x 64,

Server 2: 512 GB main memory with 32 GB x 16

Table 2. Configurations of ConvergedSystem 500 with DL580 Gen9 servers with vSphere 5.5 compared to ConvergedSystem 500
with DL580 Gen9 servers with vSphere 6.0.

PLATFORM, PROCESSOR TYPE (TOTAL INTEL OS, DATABASE, AND SAP NUMBER OF RECORDS THROUGHPUT/
PROCESSORS/ CORES/ THREADS), TECHNOLOGY SOFTWARE HOUR (AD-HOC
MEMORY QUERY STEPS)
]
Database tier: ConvergedSystem 500 for Intel Xeon Processor SuSE Linux Enterprise 2,000,000,000 148,985

SAP HANA: HP ProLiant DL580 Gen9 Server, E7-8890 V3, Server 11 with vSphere 5.5

4 processors / 60 cores / 120 threads, 250 GHz SAP HANA 1.0

1TB main memory; max of 64 vCPUs SAP NetWeaver 7.30

Two application tiers: HP ProLiant BL680 G7,
4 processors / 40 cores / 80 threads, Intel Xeon
Processor E7-4870, 240 GHz,

Server 1: 1 TB main memory with

16 GB DIMMS x 64

Server 2: 512 GB main memory with 32 GB

DIMMs x 16
__________________________________________________________________________________________________________________________________|
Database tier: ConvergedSystem 500 for Intel Xeon Processor SuSE Linux Enterprise 2,000,000,000 158,075

SAP HANA: HP ProLiant DL580 Gen9 Server, E7-8890 v3, Server 11 with

4 processors / 60 cores / 120 threads, 1 TB 250 GHz vSphere 6.0

main memory; max of 64 vCPUs SAP HANA 1.0

Two application tiers: HP ProLiant BL68O G7, SAP NetWeaver 7.30

4 processors / 40 cores / 80 threads, Intel Xeon
Processor E7-4870, 2.40 GHz,

Server 1: 1 TB main memory with

16 GB DIMMS x 64

Server 2: 512 GB main memory with 32 GB
DIMMs x 16x 16



http://global.sap.com/solutions/benchmark/~/solutions/benchmark/pdf/Cert14009.pdf
http://global.sap.com/solutions/benchmark/~/solutions/benchmark/pdf/Cert15035.pdf
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Table 3. Configurations of the bare metal ConvergedSystem 500 with ProLiant DL580 Gen8 servers compared to the
ConvergedSystem 500 with ProLiant DL580 Gen9 servers running vSphere 5.5.

PLATFORM, PROCESSOR TYPE (TOTAL INTEL
PROCESSORS/ CORES/ THREADS), TECHNOLOGY NUMBER
MEMORY

CERTIFICATION

0OS, DATABASE, AND SAP NUMBER OF RECORDS THROUGHPUT/
SOFTWARE HOUR (AD-HOC
QUERY STEPS)

Database tier: ConvergedSystem 500 for Intel Xeon Processor 2014009
SAP HANA: HP ProLiant DL580 Gen8 Server, E7-4880 v2,

4 processors / 60 cores / 120 threads, 250 GHz

1TB main memory

Application fier: HP ProLiant BL680 G7,

4 processors / 40 cores / 80 threads, Intel Xeon

Processor E7-4870, 2.40 GHz,

1TB main memory

SuSE Linux Enterprise 2,000,000,000 126,980
Server 11 SP3
SAP HANA 1.0

SAP NeftWeaver 7.30

Database tier: ConvergedSystem 500 for Intel Xeon Processor 2014021
SAP HANA: HP ProLiant DL580 Gen8 Server, E7-4880 v2,

4 processors / 60 cores / 120 threads, 250 GHz

1 TB main memory

Application tier: HP ProLiant BL680 G7,

4 processors / 40 cores / 80 threads, Intel Xeon

Processor E7-4870, 240 GHz,

1 TB main memory

SUSE Linux Enterprise 2,000,000,000 111,850
Server 11on

vSphere 55

SAP HANA 1.0

SAP NeftWeaver 7.30

Table 4. Configurations of the ConvergedSystem 500 with ProLiant DL580 Gen9 servers compared to the ConvergedSystem 500

with ProLiant DL580 Gen9 servers running vSphere 6.0.

PLATFORM, PROCESSOR TYPE INTEL TECHNOLOGY

THREADS), MEMORY

CERTIFICATION
(TOTAL PROCESSORS/ CORES/ NUMBER

0OS, DATABASE, AND SAP NUMBER OF RECORDS THROUGHPUT/

Database tier: ConvergedSystem 500 for Intel Xeon 2015035
SAP HANA: HP ProLiant DL580 Gen9 Server, Processor

4 processors / 72 cores / 144 threads; E7-8890 V3,

1TB main memory 250 GHz

Two application tiers: HP ProLiant BL680 G7,
4 processors / 40 cores / 80 threads,

Intel Xeon Processor E7-4870, 240 GHz
Server 1: 1 TB main memory with

16 GB DIMMS x 64,

Server 2: 512 GB main memory with 32 GB

SOFTWARE HOUR (AD-HOC
QUERY STEPS)

SuSE Linux Enterprise 2,000,000,000 181,880

Server 11

SAP HANA 1.0

SAP NetWeaver 7.30 SP9

DIMMs x 16

Database tier: ConvergedSystem 500 for Intel Xeon N/A
SAP HANA: HP ProLiant DL580 Gen@9 Server, Processor

4 processors / 72 cores / 144 threads; E7-8890 v3,

1TB main memory 250 GHz with

Two application tiers: HP ProLiant BL68O G7, /2 VCPUs
4 processors / 40 cores / 80 threads, Intel Xeon

Processor E7-4870, 240 GHz

Server 1: 1 TB main memory with

16 GB DIMMS x 64,

Server 2: 512 GB main memory with 32 GB

DIMMs x 16

SuSE Linux Enterprise
Server 11on

VMware vSphere 6.0
SAP HANA 1.0

SAP NetWeaver 7.30

2,000,000,000 148,985



http://global.sap.com/solutions/benchmark/~/solutions/benchmark/pdf/Cert14009.pdf
http://global.sap.com/solutions/benchmark/~/solutions/benchmark/pdf/Cert14021.pdf
http://global.sap.com/solutions/benchmark/~/solutions/benchmark/pdf/Cert15035.pdf
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Table 5. Configurations of the ConvergedSystem 500 running vSphere 5.5 compared to the ConvergedSystem 500 running

vSphere 6. 0.
PLATFORM, PROCESSOR TYPE (TOTAL INTEL CERTIFICATION  OS,DATABASE, ANDSAP  NUMBER OF RECORDS THROUGHPUT/
PROCESSORS/ CORES/ THREADS), TECHNOLOGY NUMBER SOFTWARE HOUR (AD-HOC
MEMORY QUERY STEPS)
|
Database tier: ConvergedSystem 500 for Intel Xeon Processor  N/A SuSE Linux Enterprise 2,000,000,000 148,985
SAP HANA: HP ProLiant DL580 Gen®9 Server, E7-8890 v3, Server 11 SP3
4 processors / 72 cores / 144 threads; 2.50 GHz with SAP HANA 1.0
1TB main memory 64 vCPUs SAP NetWeaver 7.30 SP9

vSphere 55

Application fier: HP ProLiant BL680 G7,
4 processors / 40 cores / 80 threads,
Intel Xeon Processor E7-4870, 240 GHz,
1TB main memory

Database tier: ConvergedSystem 500 for Intel Xeon Processor ~ N/A
SAP HANA: HP ProLiant DL580 Gen@ Server, E7-8890 v3,

4 processors / 72 cores / 144 threads, 250 GHz with

1TB main memory with 16 GB RDIMMs x 64 72 vCPUs

Two application tiers: HP ProLiant BL680 G7,
4 processors / 40 cores / 80 threads,

Intel Xeon Processor E7-4870, 240 GHz
Server 1: 1 TB main memory with

16 GB DIMMS x 64,

Server 2: 512 GB main memory with 32 GB
DIMMs x 16

SUSE Linux Enterprise 2,000,000,000 158,075
Server 11

SAP HANA 1.0

SAP NetWeaver 7.30

vSphere 6.0

Table 6. Configurations of the ConvergedSystem 500 running vSphere 6.0 with 72 vCPUs compared to the ConvergedSystem

500 running vSphere 6.0 with 128 vCPUs.

PLATFORM, PROCESSOR TYPE

THREADS), MEMORY

INTEL TECHNOLOGY CERTIFICATION
(TOTAL PROCESSORS/ CORES/ NUMBER

OS, DATABASE, AND SAP NUMBER OF RECORDS THROUGHPUT/

Database tier: ConvergedSystem 500 for Intel Xeon N/A
SAP HANA: HP ProLiant DL580 Gen9 Server, Processor

4 processors / 72 cores / 144 threads, , 250 E7-8890 V3,

GHz, 1 TB main memory with 16 GB RDIMMs x 250 GHz with

64;128 vCPUs 64 vCPUs

Two application tiers: HP ProLiant BL680 G7,

4 processors / 40 cores / 80 threads, Intel Xeon
Processor E7-4870, 240 GHz,

Server 1: 1 TB main memory with 16 GB DIMMS

SOFTWARE HOUR (AD-HOC
QUERY STEPS)

SuSE Linux Enterprise 2,000,000,000 158,075

Server 11 SP3

SAP HANA 1.0

SAP NetWeaver 7.30 SP9

vSphere 6.0

X 64,

Server 2: 512 GB main memory with 32 GB

DIMMs x 16

Database tier: ConvergedSystem 500 for Intel Xeon N/A
SAP HANA: HP ProLiant DL580 Gen@ Server, Processor

4 processors / 72 cores / 144 threads, , 250 E7-8890 V3,

GHz, 1 TB main memory with 16 GB RDIMMs x 250 GHz with

b4 128 vCPUs

Two application tiers: HP ProLiant BL680 G7,
4 processors / 40 cores / 80 threads, Intel Xeon
Processor E7-4870, 2.40 GHz,

Server 1: 1 TB main memory with 16 GB DIMMS

X b4,

Server 2: 512 GB main memory with 32 GB x 16

SUSE Linux Enterprise 2,000,000,000 173,031
Server 11

SAP HANA 1.0

SAP NetWeaver 7.30

vSphere 6.0
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Resources, contacts, or additional links

HPE ConvergedSystem 500 for SAP HANA
hp.com/go/sap/hana

HPE ProLiant DL580 Gen8 Server
hpe.com/servers/dI580gen8

HPE ProLiant DL580 Gen@ Server
hpe.com/servers/dI580gen?

VMware vSphere
vmware.com/vSphere

Learn more at

hpe.com/info/sap/hana

"Up to 39% top-bin performance increase based on OLTP Warehouse Oracle 11gR2 database workload comparing 4x Intel Xeon processor E7-8890 v3 (18C, 25 GHz) with 2TB to similarly configured E7-4890
v2 (15C, 28 GHz) with 1TB

220% more cores comparing E7-8800/4800 (15 cores) v2 vs v3 (18 cores). Jan. 2015.

? Based on Hewlett Packard Enterprise internal calculations. Based on comparing the difference of DDR4 DIMMs of 1866 vs 1600 MHz on Gen to Gen Hewlett Packard Enterprise Servers, May 2015

“ thoughtsoncloud.com/2014/07/bare-metal-vs-virtual-servers-choice-right

* vmware.com/files/pdf/vsphere/VMW-vSPHR-Datasheet-6-0.pdf

¢ whatis.techtarget.com/definition/virtual-CPU-vCPU

7 vmware.com/products/vsphere/features/compute html

© Copyright 2016 Hewlett Packard Enterprise Development LP. The information contained herein is subject to change without notice.
The only warranties for HPE products and services are set forth in the express warranty statements accompanying such products and
services. Nothing herein should be construed as constituting an additional warranty. HPE shall not be liable for technical or editorial errors
or omissions contained herein. All results as of May 3, 2016,

Intel and Xeon are trademarks of Intel Corporation in the US. and other countries. Intel and Xeon are trademarks of Intel Corporation in
Herett Packard the US. and other countries. SAP and SAP HANA are trademarks or registered trademarks of SAP AG in Germany and several other
Enterprise countries. VMware® vSphere® is a product of VMware, Inc.

June 2016
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