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1. Executive Overview

What is the motivation running SAP in virtualized environments? In the last decade SAP landscapes
are growing and getting more and complex. When we compare a SAP landscape in 2001 with today’s
SAP landscapes we see a growing number of applications which run on a dedicated server. To manage
this multiple system landscape is a tremendous administrative effort. Systems management is often
the largest and fastest-growing IT cost component when landscapes and infrastructure become more
complex. Virtualization is playing a major role in driving improvements in these SAP landscapes.
Servers that integrate features that enhance virtualization capabilities offer customers significant
benefit.

While SAP landscapes are getting more complex, computing power, reliability, and management

capabilities of IBM latest high end eX5 servers are also improving. In addition to the rock-solid and

flexible virtualization capabilities of the x86 hardware, IBM also provides:

« Virtualization skills and services. IBM has longest experience in virtualization technologies, going
as far back as the 1960s and the origin of virtualization itself.

* Deep SAP understanding and many years experience with virtualization of SAP environments on
many platforms

« The right tools to manage different virtualization solutions and support consolidation for all IBM
platforms

Virtualized SAP landscapes brings the benefit of:
» Higher server utilization with consolidation of multiple SAP instances
¢ Reduced maintenance costs
« Easier administration of the complete SAP landscape
» Enable higher levels of business continuity and disaster recovery
« Allows faster responsiveness to changing business demands.

In addition, virtualization technology helps improve the reliability, availability, and serviceability (RAS)
features of a server.

This paper explains why and how to virtualize SAP implementations on an IBM System x3850 X5 server.
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2. Product Introduction

The IBM System x server portfolio provides an ideal platform for SAP applications running virtualized in a
private cloud environment. With multiple workloads running on the same server, performance remains
important but reliability and availability become more critical than ever. Enterprise Servers with IBM’s eX5
Technology are a key component in a dynamic infrastructure and offer significant new capabilities and
features which address key requirements for virtualization solutions for SAP:

e Maximum memory with unique expansion capabilities
» Fast, integrated data storage options
» Extreme flexibility with FlexNode partitioning

Features and Benefits
¢ Chipkill memory to effectively recover from a failed DRAM module
e Memory Protexion to enable a higher degree of data integrity
e Memory mirroring and DIMM rack sparing
* Advanced light path diagnostics that offer proactive problem solvingand faster time to repair
¢ Integrated Management Module (IMM), which allows remote control access to manage, monitor,
and troubleshoot
*  Automatic Node Failover
¢ QPI Fail Down

IBM delivers selected models with VMware ESXi installed as an embedded hypervisor. ESXi is a thin
hypervisor integrated into server hardware. The ESXi Server offers basic partitioning of server resources.
However, it also acts as the foundation for virtual infrastructure software, enabling VMotion, DRS, etc. the
keys to the dynamic, automated data center.
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Flgure 1: Embedded Hyperwsor

The embedded hypervisor allows customers to easily deploy a virtualized environment as soon as they
boot their system. It brings virtualization to customers that may not have all the resources or know-how to
deploy a virtualized solution. The solution is based on a USB interface that comes with a protective
interposer card that locks the mechanism into place, securing it in transport.

IBM eXFlash is an eight solid state drives (SSDs) enclosure for the x3850 X5 and x3950 X5. Each
eXFlash can be put in place of four SAS or SATA disks. The x3690 X5 can use three eXFlash each with
eight 1.8-inch solid state drives. IBM eXFlash offers high IOPs database performance with 480k internal
IOPs for up to 200x local database performance over traditional spinning disks and potential for up to
$1.3M savings in equal IOPs external storage.

The new FlashPack offers high IOPs database performance with 480k internal IOPs for up to 200x local
database performance over traditional spinning disks and potential for up to $1.3M savings in equal IOPs
external storage.
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2.1 IBM system x3690 X5

IBM’s eX5 product portfolio represents the fifth generation of servers built upon Enterprise X-Architecture.
Servers with IBM’s eX5 Technology are a major component in a dynamic infrastructure and offer
significant new capabilities and features which address key requirements for customers with SAP
landscapes.

The ability to modify the memory capacity independently of the processors, and the new high speed local
storage options means this system can be highly utilized, yielding the best return from your application
investment. These systems allow you to grow in processing, /0, and memory dimensions, so you can
provision what you need now, and expand the system to meet future requirements.

The IBM System x3690 X5 is a scalable 2U two socket system rack optimized server. The x3690 X5 is a
system with the same benefits known from the flagship system x3850 X5.

Figure 2: IBM system x3690 X5

The IBM System x3690 X5 has the following features:

e 2x Intel Xeon E7 2800/4800/8800 series (up to 10 core) or
2 X Intel Xeon 7500 or 6500 families (up to 8-cores)
e 32to 64 DDR3 DIMMs
0 16 DIMMs on the system planar / max. 256 GB
0 32 DIMMs with optional memory mezzanine /max. 512 GB
0 64 DIMMs with optional MAX5 and memory mezzanine /max. 1024 GB
e 2.5"HDDs or eXFlash with 1.8" SSDs with M5015 Controller
* RAID 0/1 Std, Opt RAID 5
e 2x 1GB Ethernet
e 2x 10 Gb Ethernet ports (standard on some models & optional)
e integrated virtualization on internal USB socket
IMM, uEFI, and IBM Systems Director

We position the x3690 X5 for SAP Large Application Servers and SAP Distributed Applications. Often
CPUs are not the limitation for virtualized SAP systems. SAP Virtualization solutions depends on
memory capacity of its host systems. Memory over commitment leads to a dramatic performance loss for
a virtualized SAP system. In a productive environment this over commitment is not allowed. With MAX5
memory expansion the overall systems can scale up without adding additional servers or licenses.

Memory Access for eX5, shortened to MAX5, is the name given to the memory scalability subsystems
that can be added to eX5 servers. Memory Access for eX5 (MAX5) is a Memory expansion that can be
added to eX5 servers. MAXS5 for the rack-mounted systems (x3690 X5, x3850 X5 & x3950 X5) is in the
form of a 1U device that attaches below the server.
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Figure 3: Memory Access for eX5

For the BladeCenter HX5, MAX5 is implemented in the form of an expansion blade. For Memory scaling

the MAX5 Memory Expansion offers 32 DIMMs of extra memory capacity and extra memory channels.
MAX5 Memory Expansion offers:

¢ Memory scaling independently of processors, adding 32 DIMMs of extra memory capacity and 16
extra memory channels for no compromises

¢ 50% more virtual machines and leading database performance over competitor 4-socket systems

« Lower cost, high performance configurations reaching desired memory capacity using less
expensive DIMMs

The x3690 X5 and MAXS5 supports memory configuration up to 2 TB with Samsung's Green DDR3
Memory 32GB DIMMs in a 2 socket system.

Figure 4: x3690 X5 + MAX5 2 socket - 2 TB

With a two socket system with MAXS5 it is possible to host memory intensive SAP virtual machines with 40
virtual CPUs and 2 TB of memory. With this system IBM has a unique configuration for SAP Private
Cloud & Virtualization solutions with an unbeatable price performance ratio.

IBM and Samsung deliver energy efficient virtualization platforms for VMware with IBM eX5 Servers and
Samsung’s ultra low power Green DDR3 1.35V memory. With the ability to extend the x3690 X5 to very
large memory configuration with MAX5 in only 3U we use this system as base of SAP in memory
computing engines (e.g HANA).

Found more info for the IBM System x3690 X5 on ‘IBM System x at-a-glance guide’:
http.//www.redbooks.ibm.com/technotes/tips0818.pdf and in the x3690 X5 Data Sheet’:
ftp://public.dhe.ibm.com/common/ssi/pm/sp/n/xsd03061usen/XSD03061USEN.PDF

2.2 IBM System x3850 X5

IBM System x enterprise servers are the ideal platform for business-critical and complex SAP
applications—such as database processing, customer relationship management and enterprise resource
planning—and highly consolidated, virtual server environments. With multiple workloads running on the
same server, performance remains important but reliability and availability become more critical than
ever. Servers with IBM’s eX5 Technology are a major component in a dynamic infrastructure and offer
significant new capabilities and features which address key requirements for customers with SAP
landscapes.
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Figure 5: IBM system x3850 X5

The x3850 X5 is a leadership high end scalable system that offers:
¢ Up to 3x SAP application performance
« 3.3x greater database performance and 3.6x more virtual machines than industry leading 2-
socket x86 (Intel® Xeon® 5500 Series processor) systems
e Scaling via QPI from 4-socket, 64 DIMMs to 8-socket, 80 cores, 128 DIMM performance (192
DIMMs with MAX5)

The IBM System x3850 X5 has the following features:

¢ Four Xeon E7 2800/4800/8800 series (6 core/8 core/10 core) or Xeon 6500/7500 series

e Scalable to eight sockets by connecting two x3850 X5 servers together

e 64 to 96 DDR3 DIMMs
0 Up to eight memory cards can be installed, each with eight DIMM slots (64 total)
o MAXS5 adds 32 DIMM sockets

e 7 x PCle 2.0 slots + PCle 2.0 slot for supported RAID card.

e Upto8x2.5"HDDs or 16x 1.8” SSDs

* RAID 0/1 std, Opt RAID 5

e 2 x1GB Ethernet

e 2 x10GB Ethernet (opt.)

e integrated virtualization on internal USB socket

¢ One Emulex 10Gb Ethernet dual-port adapter (except ARx models)

IMM & uEFI

Two x3850 X5 servers can be connected together to form a single-system image with up to eight
processors and up to 2 TB of RAM with cheaper 16GB DIMMs (compared to a 32GB option).

Figure 6: x3850 X5 - eight socket

The new ESXi 5 hypervisor supports up to 160 Logical CPUs and 2 TB or RAM as a maximum
configuration. This processing capacity is ideal for extreme workloads of SAP Database & applications
server, compute-intensive SAP Workloads.

With these features, the x3850 X5 high-end servers are the optimal platform for large-scale server
consolidation projects and virtualization of multiple CPU intensive SAP instances. They enable larger
system resource pools to support more simultaneously peaking virtual machine applications, using the
load-balancing features of virtualization solutions.

New levels of innovation include superior energy management tools. IBM Systems Director Active Energy
Manager™ is designed to take advantage of new processor features, enabling balanced system
performance according to the available energy input. With Active Energy Manager, one can plan, predict,
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and cap power consumption based on the hardware configuration, reducing infrastructure requirements
for redundancy and potentially lowering the support costs of multiple application services as required by
complex SAP solution landscapes.

Found more info for the IBM System x3850 X5 on ‘IBM System x at-a-glance guide’:
http://www.redbooks.ibm.com/technotes/tips0817.pdf and in the x3850 X5 /x3950 X5 Data Sheet’
ftp://public.dhe.ibm.com/common/ssi/ecm/en/xsd03054usen/XSD03054USEN.PDF

2.3 VMware Virtualization on IBM eX5 enterprise systems

2.3.1 VMware vSphere5

With vSphere5 there is only the ESXi edition of the hypervisor available. ESXi Server is the product name
of a thin virtualization layer that runs directly on x86 hardware without any operating system being
involved. ESXi Server provides the environment for multiple virtual machines to run on a single x86
server. Its main task is to create the illusion for each virtual machine that it runs on its own set of
hardware and maps those virtual hardware interactions to the physical hardware.

Guest Guest Guest Guest
05 05 05 Qs
——— S —

vmware Hypervisor

Figure 7: VMware Hypervisor

VMware vCenter is the key management component. It groups several ESXi servers together into a pool,
called a cluster. vCenter provides a single management interface to all participating ESXi servers and
represents a uniform view of its resources (see resource pools). It is also instrumental in providing Virtual
Infrastructure Services, such as VMotion, high availability (failover protection) See Figure 5 for further
details of Virtual Infrastructure Services.

¢ VMotion enables the administrator to move a running Virtual Machine from one ESXi server to
another without interruption to the end user. VMotion provides the basis for two more services, a load
balancing service, called DRS (Distributed Resource Scheduling) and an energy-saving service
called DPM (Distributed Power Manager). DRS uses VMotion as a mechanism to do load balancing
across the available ESXi servers. DRS dynamically knows about the load condition (not only for
initial placement of a VM) and, depending on the configuration of DRS, it either lists
recommendations or actually performs the “relocation” of VMs to other ESXi servers, using VMotion.

* HA is a failover protection service for the entire virtual machine. In case a physical server (the ESXi
server) fails, all the VMs that had been running on this ESXi server are restarted (rebooted) on the
remaining ESXi servers.

VMware ESXi Hypervisor Facts

Host

e  64-bit VMkernel
e 2 TB host memory with IBM system x
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e 160 logical CPUs ( two node x3850 X5)
e 512 virtual machines per host

e USB 3.0 device support

e Host EUFI boot support

Virtual Machines
¢ 32-Way Virtual SMP (combination of sockets / cores)
+ 1011 GB RAM
e Virtual Machine Hardware Version 8
e UEFI virtual BIOS

Networking
* Improved vNetwork Distributed switch
¢ Network I/O control

Management
¢ vCenter server appliance
e ESXi Firewall

Storage
e 2TB+ LUN support
¢ 64TB Raw Device Mapping
e improved Cluster File System - VMFS5
e Distributed Resource Scheduling for Storage
e Swap to SSD

Availabilty
¢ Host-based replication for Site Recovery Manager
¢ VMware High Availability

2.3.1.1 VMware vCenter

vCenter is the central management component in the VMware landscape. It groups several ESXi servers
together into a pool. vCenter provides a management interface to all participating ESXi servers and
represents a uniform view of its resources. This vCenter process runs on a dedicated Windows server
and is controlled via the graphical management tool vSphere Client.
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3. SAP Virtualization on System x servers with eX5
Technology

We use the scale up approach of virtualization with the high end servers which allows us to consolidate
and optimize workload for environments with different Systems on one big server. The benefit comes
from better hardware utilization and easier management of a centralized infrastructure.

Instead of using many small servers we choose the high end System x3850 X5 for virtualized SAP
landscapes. The system x servers with eX5 Technology provide a rock-solid and flexible virtualization
infrastructure.

x3690 X5 g / ESXi5

x3650 / Management

2 * x3650 M2/ ESXi 5

x3850 X5 ¥ | ESXi5

Figure 8: Proof of Concept - Hardware

We have used the following hardware for this Proof of Concept

IBM system x3690 X5

e 2 Xx8-core Xeon X7560 2.27 GHz processors

e 256 GB memory

e 2 x1GB Broadcom NetXtreme & 2 x 10GB Emulex NICs
e 2 x146GB internal SAS HDDs

¢ eXflash with 8 x 50GB SSD on MegaRaid M5015

IBM system x3850 X5 - (7145-AC1):

e 4 x 8-core Xeon X7560 2.27 GHz processors
e 160GB memory

¢ 2 x1GB Broadcom NetXtreme Il NICs

e 1xHBA

2 x 146GB internal SAS HDDs

Embedded Hypervisor

2 x IBM system x3650 M2 - (7947-62G):

e 2 x4-core Xeon X5540 2.53 GHz processors
e 48 GB memory

e 2Xx1GB Broadcom NetXtreme ||
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« 8 x 300GB internal SAS HDDs
(1xHDD ESXi, 7xHDD RAIDS - VMFS)

We use an IBM system x3650 as dedicated Management Server

Network

Each node is connected to the Lab network using two Gigabit Ethernet adapters (Figure 10). The
advanced systems management (ASM) card (Remote Supervisor Adapter Il) is connected to the same
network for management access.

3.1 Setup of IBM system x host systems

The first step of the hardware setup is the update of the firmware to the latest level. We use the IBM
bootable CD (BOMC) to update all firmware in a single step. Without updating firmware to the latest
firmware level the installation process of the ESXi may fail.

3.1.1 Integrated Management Module

The web-based interface to the Integrated Management Module (IMM) allows a complete remote
management of the server and gives a comprehensive overview of the system status. It helps provide:

« Easy for system administrators to manage large group of diverse systems
e Lower IT Cost
« Diagnostics, virtual presence and remote control to manage, monitor, troubleshoot and repair
from any corner of the world (LightPath)
« Manage servers remotely, in a secure environment independent Operating System state
+ Single Administrator can configure and deploy server from bare metal to Operating System
boot

e Secure alerts and status, ensuring maximum uptime when used with IBM Systems Director

« Standards based alerting enables upward integration into wide variety of enterprise management
environments “out of the box”

e Dedicated 10/100Mb Ethernet

With the remote control we were able to access the service console to insert the initial values for the
ESXi™ Server after the first reboot. We used that interface to set up the two-node configuration. The
event log shows whether there are any error conditions on the servers.

The x3850 X5 is equipped with an embedded hypervisor. On the x3690 X5 we install ESXi on a local
disk with RAID5 on four internal SAS disks.

Figure 9: embedded hypervisor
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We select the embedded hypervisor as a permanent boot device in the BIOS Setup. We start the system
and select the setup option when prompted. We select “Embedded Hypervisor” as the first boot device
and we check the BIOS to ensure that Intel VT technology is enabled.

Processors

Turbo Mode <Enable> Enables the Vanderpool
Turbo Boost Power <Power Optinized> Technology. takes
Optimization effect after reboot.
Processor Perfornance <Enable>

States

CPU C-States <Enable>

C1 Enhanced Mode <Enable>

Hyper -Thread ing <Enable>

Execute Disable Bit <Enable>

Intel Virtualization

Technology

Processor Data Prefetch <Enable>

Cores in CPU Package <All>

QPI Link Frequency <Max Performance>

Tl=Hove Highlight <Enter>=Select Entry Esc=Exit

Figure 10: BIOS Setup

We use an Embedded Hypervisor on the x3850X5 and local harddisks in the x3690 X5. We install ESXi
over the IMM on both systems.

@-Video Wiewier EI@

File View Macros Tools Help

Loading ESXi installer
L]
Loading /tboot .bob
Loading /b.bo@
Loading /useropts.gz
Loading /k.boo
Loading /a.bo@
Loading /ata-pata.vOD
Loading /ata-pata.vdl
Loading /ata-pata.vd2
Loading /ata-pata.vO3
Loading /ata-pata.vi4
Loading /ata-pata.vOS
Loading /ata-pata.vlb
Loading /ata-pata.vd?
Loading /block-cc.vOO
Loading /ehci-ehc.vO0
Loading /s.v00@
Loading /ueaselin.i
Loading /ina-qla4.
Loading .
Loading
Loading
Loading
Loading /misc-dri.
Loading /net-beZn.

Figure 11: ESXi Installation

The ESXi server needs a basic configuration to get a connection via the network. The root password and
keyboard layout is set in the installation process. We just have to insert the IP address and DNS
configuration in the ESXi configuration panel at the server console. We used the remote console of the
x3850 X5 integrated management module (IMM) for access to the server.
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Conf igure Management Netuork DNS Conf igurat ion
Network Adapters Manual
VYLAN (optional)

Primary DNS Server:
IP Configuration 9.153.165.42
IPv6 Conf iguration Alternate DNS Server:

Not set
Custon DNS Suffixes
Hostnane
x3698X5 . isicc .de. ibn.con

If this host is configured using DHCP, DNS server addresses

and other DNS paraneters can be obtained automatically. If
not, ask your netuork adninistrator for the appropriate
settings.

<Up/Doun> Select <Enter> Change <Esc> Exit
VMuare ESXi 5.0.0 (VMKernel Release Build 381646)

Figure 12: ESXi basic configuration

After the configuration we started the server and used it as standalone ESXi server. ESXi 5 now allows
Host UEFI boot which speed up the boot process. After the installation process and reboot we select the
ESXi image in ‘Boot Option’ — ‘File Explorer’. We select the BOOTx64.EFI Image and insert a name that
we can use to select the ESXi boot option in the boot order. With this new UEFI support the ESXi
hypervisor starts immediately after the system initialization.

File Explorer File Explorer

CFE® ]
N0 UOLUME LABEL
[PciRoot ( O 1A, 0 7) SUSE (02 . 0c0) /HD (8. GPT

th=toue Highl ight <Enter>=3elect Entry

Modify Boot Option Description Change oot Order

Commit Changes Change the order ar : Commit Changes

Input ion Uare ESHi
Input =

Ti=tove Highl ight

Figure 13: ESXi UEFI Boot
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vSphere 5 allows UEFI boot of the virtual machine in the Boot option section in the Virtual Machine

Properties.
[5) SAP ERP 60 EHP4 - Virtual Machine Properties
Herdware  Options | Resources | Profies | wSarvices |
Settings | Summary |
General Options SAP ERP 60 EHP4
vApp Options Enabled
Properties Canfigured
TPAllocation Policy Fixed, IPvd
OVF Settings Enabled
Advanced Configured
VMuware Tools Shut Down
Power Management standby
Advaneed
General Normal
CPUID Mask Expose Nx flagto ..
Memory/CPU Hotplug Disabled/Disabled
Boot Options Bootto EF1 ]
Fibre Channel NPTV None
CPUJMMU Virtualization Automatic
Swapfile Location Use default settings

Yirtual Maching Yersion: 8

[ Firrnware

Specify the boot Firmwars:
" ploS
* EFI

/&, Changing firmware may causs installed guest operating system
to become unbootable.

—Pawer On Book Delay

Whensver the virtual maching is powered on or reset, |
delay the boot for the Following number of milliseconds: o =

—Foree EFI Setup

J The next time the virtusl machine baots, force entry into the EFT
setup screen,

—Failed Boot Recovery

I™ vithen the virtual machine Fails ta find boot device,

automaticaly retry boot after [10 = saconds

Figure 14: Guest UEFI Boot

This option can be used when installing UEFI enabled guest operating systems. The process of selection
option can be modified inside a virtual machine with an UEFI Boot Manager.

3.2 Management of vSphere environment

We use a VMware vCenter Server 5.0 for a centralized management of all host systems. We use the
approach to run vCenter in a virtual machine. We do not need a dedicated server for that management
functionality. With vSphere 5 VMware provide a vCenter server appliance. This reduces the effort to

install and configure an Operating System and vCenter product in a virtual machine.

Server 5.0

VMware vCenter”

Figure 15: vCenter Server 5.0

To connect to that management server, we use the vSphere Client on an administration workstation with
Windows. To install the vSphere client on an administrator workstation we connect to the web interface of
ESXi Server and download to vSphere Client Version 5.0.0. We add all ESXi hosts to the vCenter server.
After successful setup, we will see the system information on the summary screen of the ESXi Server.
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Figure 16: vSphere client summary screen

Papers describing best practices and setup information for ESXi Server and “Performance-tuning Best
Practices for ESXi Server” can be found on the VMware Technical Resources page:

http://www.vmware.com/vmtn/resources/cat/91 . Be sure to follow the VMware® ESXi Server

configuration guidelines (SAP Note 1056052). The IBM System x3850 X5 and System x3690 X5
Installation Guide can be found at: http://www-03.ibm.com/systems/x/index.html

3.2.1 Storage Configuration

The VMware ESXi Server File System (VMFS5) is a file system designed specifically for the storage of
virtual machines. It is a cluster-capable shared file system, designed to format very large disk drives
(LUNs, 2+ TB) and store the virtual machine .dsk files, which can also be very large. These volumes store
the following key data:

VM description file: *.vmx

Virtual drives of virtual machines: the .vmdk files

Delta files in case snapshots of entire virtual machines are used

The memory images from virtual machines that have been suspended

We use local disks and an iSCSI targets as common Datastore for all hosts.

First we add the eXflash SSD drives in a RAID5 as Datastore. We define an array in the MegaRaid
M5015 Settings and add this virtual drive as Datastore. We select VMFS 5 to use the 2TB+ support for
large SAP disks. With this combination of solid-state disk technology and high-speed controller we can
use an extreme high-performance Datastore in this ESXi host system. We can use up three eXflash
enclosure with up to 24 x 200GB SSDs. This gives us a raw capacity of 4.8 TB in a single 2U host

system.
i | n
L G o
R .
Figure 17: IBM eXflash
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The x3690X5 supports another SSD based solution called Fusion 10. As of today there are no drivers for
ESXi to access this alternative flash storage technology. The eXflash array is a unique IBM feature that
can be used in the high end servers x3690X5 and x3850X5 that we use in this PoC.

%) Add Storage M= &3
File System Version
Specify the version of the VMFS for the datastore
S DiskALUN File System Version
Select Disk L UN . & VMFS5
Select this option to enable additional capabilties, such as 278+ suppart.
VMFS-5 is not supported by hosts with an ESX version older than 5.0.
" VMFS3
Select this option if the datastore will be accessed by legacy hosts.
Help gteck || mewtz | cona |
4

Figure 18: VMFS-5 Datastore

Beside the local disks we use a common Datastore located on an IBM XiV Storage system for all host
system. This allows us to use live migration and HA scenarios with SAP virtual machines in the VMware
landscape. We can use any SAP system on all host system when we use the Datastore on this storage
system.

4. SAP landscape setup

In this PoC we setup an environment with an SAP ERP ECC system. The first step is the creation of a
virtual machine and the installation of an operating system.

4.1 Virtual machine setup

The first step to run a SAP system in a virtual environment is the setup of a virtual machine that runs a
supported operating system. VMware ESXi Version 5 adds some new features especially for virtualizing
SAP application servers,.

(5] Create Hew Virtual Hechine M=

Virna| Hachine Version

it Machine ersion

This hostor duster supports none fun one Whiwane virfued rachine wension, Specly the virel
raachire versn o e,

T Wil Maching Visson: T
Thig vergion wil run on Wisare ESUESS 4 0.and Iaber, This vengion b recorrended whan
sharng steeage o vrtusl machires mth ESXESO o0 A L

F Vimual Mactene Verson. £

This v’ vall 1 an Vivire B0 5.0 and letes. Choces tha versan f pou reed e lelest
il machine feabures and da retnesd (o igrale ESCESY 4

= =

e

Figure 19: Virtual machine - Version 8
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We now can use up to 32 virtual sockets and define the number of cores per socket and up to 1TB of
memory per virtual machine. We use a VM configuration with 4 socket / 8 cores on the x3690X5.

(5] Create New Virtual Machine =] E3
CPUs Virtual Machine Version: 8

Select the number of virtual CPUs for the virtual machine.

Configuration

Name and Location Number of virtual sockets: 4 'I
Storage

Virtual Machine Version Mumber of cores per virtual socket: 8 VI
Guest Operating System

CPUs Total number of cores: 32

Memory
Ne The number of virtual CPUs that you can add to a VM
depends on the number of CPUs on the host and the
number of CPUs supported by the guest OS5,

The virtual CPU configuration specified on this page
might viclate the license of the guest OS5,

Click Help for information on the number of
processors supported for various guest operating
systems.

Help < Back | Next = I Cancel

v
Figure 20: Virtual Machine - CPU
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Memory Virtual Machine Version: 8
Configure the virtual machine's memory size.
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Virtual Machine Version 512 GB Magimum recommended for this
Guest Operating System 256 B | <l guest0S: 1011 GB.
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coceld <] Sszlglérse:c:rc{nrsnlended far this
2ed 4 gumos s
16 GBH
8 GEH
4 GE ]
2 GEH
1GEH
512 MBI
256 MEH
125 MBEH
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16 MBH
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ﬁ < Back | Next = I Cancel
A4
Figure 21: Virtual Machine memory
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With those values for virtual processors and memory, a virtual machine is now better positioned to host
SAP workloads. A virtualized Windows server now has enough processing power and memory for most
SAP workloads.

We use the Datacenter version of the Windows Server operating system which supports a configuration
with 32 CPUs. The installation process does not differ from the standard setup process and is not
described in this document. The Enterprise & Data Center version of Windows Server allows adding
memory without a reboot of the system. The Data Center version of Windows Server allows add CPUs in
a running virtual machine

[ 5AP ERP om 3893 S e e sbmucam

D e
e B G D
v Task Hanager
Mo Ootors Wew beb

Agcicyiore | Frnomes: | Servoms [FETRmECE | Retwaring | Users |
IO

ol B G oW [+ P oo gz,

Figure 22: 32 virtual CPUs

After successful installation we can check the system configuration. The fastest way to check this and get
an overview of the performance is the task manager. We can see 32 CPUs in this virtual machine.

4.2 SAP landscape setup

We have enough resources available to host several SAP systems on the x3850 X5. We will start with a
Solution Manger. The next step is the setup of an ERP system. We will then clone this system to a
development system for testing.

4.2.1 SAP solution manager

The starting point is the SAP Solution Manager. We use a virtual machine running a Windows 2008
server and run the SAPINST process of the solution manager 7.0. After successful installation we can
login wit SAPGUI.
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Figure 23: SAP Solution Manager - GUI

In this PoC we did not have a connection to the SAP marketplace, so we cannot use the full functionality
of the SAP Solution Manger in this environment. We can use the Solution Manager for creation of
installation keys for the SAP ERP systems.

4.2.2 SAP ERP

The installation process inside a VM differs slightly from an installation on a physical host (e.g. enhanced
monitoring). You can follow the installation and tuning guidelines from SAP.

To Install SAP ERP 6.0 central system we followed the instructions from the SAP Installation Guides:
« Java®installation

« |BM DB2® database installation
¢ SAP Installation Master

See SAP Note Note 1409608 - Virtualization on Windows for configuration requirements.

We selected DB2 for Windows and installed a Central System with Central Services, a database instance
and a central instance:

Document: SAP Virtualization with VMware ESX5 on IBM System x - public.doc Date: 07/07/11
Author: Paul Henter Status: Final
© Copyright 2011 IBM Corporation. All rights reserved. Page 20 of 25



IBM SAP International Competence Center

2K8: SAP ERP 6.0 FHP4 Ready - Support Release 1 > SAP Application Server ABAP > IBM DBZ for

Eile SARinst Help

SOFTWARE DELIVERY TOOL w
[A] 3] [3] 1 [s] ]
= = = = =]

Chaose Option Define Parameters Summary Execute Completed

The task has been completed successully.

e —
All phazes completed

+ Stop database instance [CRTTETE 12K8: Message Box [Ofx]ppport Release 1 = SAP
« Start database instance and Windows = Central
« Activate database o Execution of cessiully

« Import ABAP

SAP ERP B.0 EHP4 Reaty - Suppot Release 1 = SAP Application
 Postload acthities Server ABAP = 1B DEZ for Linu, UNIX, and Windows » Central
« Perform DBZ postload a System > Central System

" Update database configt hag been completed successully.
« Adjusttablespace name:

« Grant database privilege

+ Unpdate database statistl

+ Execute Runstats

« Alter Tables Volatile

« Stop dalahase instance

« Start database instance

« Adjust Nametah

<« Create Terporary License

+ Install central instance

+ Start central senices instance
<+ Startinstance

" ABAP post installation activities
+ Check DDIC password

< Run ABAP Reports

« Change default passwords

Ko

Execulion of Service has heen completed successiully

Figure 24: SAP installation

After the successful installation we start the system processes and bring some load to the new system
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Figure 25: SAP system processes

We open the Operating System monitor with the OS07 transaction and can and entry for the CPUs and
memory.
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Figure 26: Operating System Monitor 32 vCPU

With the new capabilities of vSphere 5 we now can larger host SAP systems in a single virtual machine
than this was possible with ESXi 4.1. We will see in the next chapter how we can migrate an existing SAP
system to the new ESXi 5 host and how the SAP can leverage this new features.

4.3 Migration of SAP virtual machines from vSphere 4

This chapter describes the modification of an existing SAP virtual machine from a previous version of an
ESX 4.1 host system. We clone a SAP ERP system from and existing installation to a VM for the Upgrade
test.

Name and Location
Specify & name and location for this virtual machine

(17 vspheres-exs SAP ERD 66 EHES
= By 1sicc
[ x3650m2-esx79.isicc.de.

2 [ x3690xS.isicc.de.ibm.cor |

ETEIT Resource Allocation | Pe

Power 3 L—
Guest: 4 Name and Location MName:
Snapshot » Mol [547 ERP Upgrade Test]
Open Consale B Wirtual machine (WM) names may contain up bo S0
: Server WM folder.
Edit Settings...
grate... Inventory Location:
B = [ vSpheres-o
(BB core... By [1sice

Figure 27: SAP VM Clone

Note that the clone process stresses the disk subsystem. This can be speed up with storage drivers
which handle the copy process on the storage system.

We clone the ‘productive’ SAP from the x3690X5 to a test environment on a x3650M2 while the SAP
system is running.

Document: SAP Virtualization with VMware ESX5 on IBM System x - public.doc Date: 07/07/11
Author: Paul Henter Status: Final
© Copyright 2011 IBM Corporation. All rights reserved. Page 22 of 25



IBM SAP International Competence Center

%5 vSphere5-eX5 - vSphere Client M= B
Fie Edt View Inventory Administation Plugins Help

B |@ Home b gf] Inventory b [l Hosts and Clusters

sur oo GReERG R
B [ vSphereS-eXS SAP ERP 60 EHP4
B [fg 1sicc
ERIT YRR RYRRN) | summary | ResourceAllacation | Performance [EEEFEMRIRY alarms | Console | Permissions | Maps | Storage views
B [§ x3690x5 isicc.de.ibm.ce | view:  Tasks| [Events Scheduled Tasks
{3 [SAP ERP 60 EHP4
B [@ x3850x5-esx.isicc.de.ibi Description, Type or Target contains: ~ Clea
h IDES 4.7 Windows
s SAP ERP Testsyster | | Destrintion | Tvpe | Date Time = | Task | Target | User f’
{1 SAP Solution Manag Beingdonedto SAPCloneforTeston @) info  20.05.2011 14:4%:36  Clone virtual ma.. (31 SAP ERP 60... Admi
X3650m2-e5x79.isicc.de.ibm.com
& Task: Clonevirtual machine @ info 2005201114428  Clonevirtual ma.. (31 SAP ERF60... Admiy
4« | 3
Event Details =
Type: info  User: Administrator  Time: 20.05.201114:44:36  Task: Clone virtual machine j
Target: SAP ERP 60 EHP4
a ]|  Dasonption =
Recent Tasks Name, Target or Status contains: ~ Clear %
hiame | Target | seatus | Detals |
¥ Clonevirtualmachine (51 SAPERPG0E..  33% BB Capying Virtual Machine files
4 | |
[79 Tasks @ Alarms | [Evaluation Mode: 33 days remaining  [Administrator 7

Figure 28: Productive SAP system cloning

When updating a host system to vSphere 5 the virtual machines on the data store can be used
immediately after a reboot. These virtual machines have an older VM version 7 which does not allow the
usage of the full functionality of the new hypervisor. In our test scenario we use a SAP ERP system that
we created with vSphere 4 with the maximum of eight vCPU. The first step is the upgrade of Virtual
Hardware.
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@ SAPE Snapshot ¥k recommended thak yvou make & backup copy of your disks before
| proceeding.

&b sapg 3 Open Console )
| Are you sure you wank bo upgrade your configuration?

G Edit Settings... |
B Migrate... |
Figure 29: VM Ugrade

After restart we upgrade the VMware tools inside the virtual machine. The VMware tools are necessary
to use SAPOSCOL and the enhanced monitoring in the transactions 0s07n. Add the library directory
C:\Program Files\VMware\VMware Tools\Guest SDK\lib\win64 to the PATH variable in this virtual
machine.

For ‘virtualization aware monitoring’ inside the SAP virtual machine we modify the ESXi server with
vSphere 5 Client - Configuration - Advanced Settings - Misc and set value of Misc.GuestLibAllowHostInfo
to '1’. We add parameter ‘tools.guestlib.enableHostInfo’ in the virtual machine setting — ‘Options’ -
‘Advanced’ - ‘General’ — ‘Configuration Parameters’ and set value ‘TRUE’. See SAP Note 1409604 for
more information about Enhanced monitoring

Document: SAP Virtualization with VMware ESX5 on IBM System x - public.doc Date: 07/07/11
Author: Paul Henter Status: Final
© Copyright 2011 IBM Corporation. All rights reserved. Page 23 of 25



IBM SAP International Competence Center

]

File Wiew VM

028 @ R @R

5 Install/Upgrade Tools

£ Interactive Tools Upgrade
Use this option to change the installed YMware tools companent.

% Automatic Tools Upgrade

vCenter wil uparads YMware tools without interacting with the guest S,
The virtual machine will automatically reboot after the upgrade, if needed.

Advanced Options: ||

Uparade behaviour can be adjusted using advanced options. Consult the
vCenter documentation about using these optians.

Help ok Cancel

Iostart| | om & S| dn@E s 48

Figure 30: VMware Tools Update

With the new version 8 of the virtual machine we can use the new capabilities of vSphere 5 for migrated
SAP virtual machines.
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5. Conclusion

Based on fifth-generation Enterprise X-Architecture technology, the IBM System x3850 X5 is a highly
scalable x86 server, designed to deliver innovation with features that enable optimal performance for
consolidation and virtualized SAP environments. This Proof of Concept shows how you can use VMware
virtualization solutions with these IBM eX5 enterprise systems to optimize your SAP infrastructure.

IBM System x servers and the VMware vSphere portfolio are high performance platforms for server
consolidation of SAP enterprise applications. IBM offers a broad range of systems combined with IBM
storage systems and services for creating a virtualized environment for SAP applications.

The new ESXi version allows configuration with up to 1 TB of memory for a SAP virtual machine. A large
memory capacity is crucial for a SAP virtualization host system. MAX5 memory expansion significantly
increases the system’s memory capacity by supporting 32 additional memory modules per system.

The new hypervisor that comes with vSphere 5 supports up to 160 Logical CPUs and 2 TB or RAM as a
maximum configuration. IBMeX5 servers provide a strong foundation and give customer the best solution for
their needs. For memory intensive SAP workload the x3690X5 can provide a unique 2 socket system with a
memory configuration with 2TB. This allows hosting memory demanding SAP workload in a dense
package with unbeatable low power consumption.

With eXflash a single 2U x3690X5 provides an ultra fast solid-state disk array with up to 4.8 TB capacity. This
allows us to host I/O intensive SAP systems on this high end x86 servers.

For CPU intensive SAP systems the x3850X5 can be configured as a two node system with 8 sockets
and 2 TB with cheaper 16GB DIMMs. With the most powerful x86 Intel processors this system can
consolidate several larger SAP systems with up to 32 virtual CPUs. The tests in this proof of concept
shows that consolidation of SAP with vSphere with can be used to achieve better use of existing
resources, allowing you to do more with fewer resources.

The combination of VMware virtualization solutions with the enterprise class x86 servers from the IBM
system x family reduces systems management tasks to a minimum and delivers a flexible and high
performance platform for SAP systems.
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