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Abstract

This document describes the best practices for deploying IBM System Storage N series solutions in
support of non-production SAP instances and in situations where the production SAP instances
might reside on either IBM N series or another vendor’s storage.

Introduction

This document addresses the challenges of designing storage solutions based on the SAP® NetWeaver®
technology platform. It describes the scenario in which a customer utilizes another vendor’s storage
platform to support production SAP instances while the non-production landscapes are supported on
IBM® System Storage® N series™ storage systems, as well as the scenario in which IBM N series is the
only storage solution. It is assumed that the competing vendor’s storage platform is either based on a
Fibre Channel (FC) storage area network (SAN) or is directly attached to the production SAP server or
servers. The N series solutions presented here take advantage of network-attached storage (NAS)
systems utilizing the Network File System (NFS) protocol as well as solutions for pure FC SAN
environments.

The recommended solutions that follow are generic with respect to most SAP applications as well as to
the size and scope of the implementation. This technical report assumes a basic understanding of the
technology and operation of N series, SAP, and databases.

Business challenges facing the SAP customer

Corporations deploying SAP software today are under pressure to reduce cost, minimize risk, and control
change by accelerating deployments and increasing the availability of their SAP landscapes. Changing
market conditions, restructuring activities, and mergers and acquisitions often result in the creation of new
SAP landscapes based on the SAP NetWeaver platform. Deployment of these business solutions goes
well beyond a single production instance of SAP. Business leaders and project managers must
coordinate with corporate IT management to optimize the scheduling and availability of systems to
support rapid prototyping and development, frequent parallel testing or troubleshooting, and appropriate
levels of end-user training. The ability to access these systems as project schedules dictate, with current
data sets, and without affecting production operations is often the difference between SAP projects being
delivered on time and within budget or not.

Technology challenges of an expanding SAP landscape

A typical SAP production landscape today consists of several different SAP systems. Just as important to
the successful operation and management of these production instances are the many non-production
instances used to support them. The ability to maintain non-production SAP instances is particularly
important when the business initiates a new SAP project. In many cases, project development begins
through the creation of a new SAP instance from a copy of the current production system.

After such a SAP instance is created, either from a copy of an existing SAP system or through a SAP
installation, additional instances are established based on the needs of the customer and its development
and integration teams. SAP has long encouraged customers to maintain separate development and test
instances for each production instance. In practice, SAP standard three-system (development, test, and
production) landscapes often include separate instances for technical sandbox, business/development
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sandbox, development consolidation, and user training. Multiple test systems are also common.
Sometimes referred to as quality assurance or staging instances, they are typically the last instance
where changes or modifications to the SAP system reside before being moved into production. Another
characteristic of these systems is that they can be exact replicas of the IT infrastructure that supports the
production instance. It is possible that for every production instance of SAP, up to 10 copies of that
instance are used to create and support it. Compound this with the many different SAP applications, such
as ERP, CRM, BI, SCM, SRM, and Portal, and the number of supported systems can become very large.

o=t

=

SAP System

Figure 1) Example of a SAP landscape with many systems.

Adding to the challenge of maintaining these SAP systems is the fact that each of these instances has
different performance, scalability, availability, and uptime profiles. These profiles vary depending on the
phase of project implementation and whether the project is focused on an existing SAP implementation or
a brand new one. Finally, and depending on a number of different factors, is the dependency of the non-
production instances on the source system. In the case of a SAP upgrade project, a copy of the
production system is used as the basis to execute the upgrade with actual business data. As production
continues to run, the upgrade is performed on the instance copy. At various stages of the upgrade, the
instance copy is resynchronized with production to make sure that tests are performed on the most
current data. The speed and efficiency of this process affects both instances and the upgrade project as a
whole. The demand on IT to produce and manage non-production instances varies from customer to
customer and from project to project.

The fact that more test and training systems are needed to accelerate test cycles by allowing parallel
independent operation, and that test and training systems need to be refreshed more often to increase
the quality of testing and training, increases the demands on the IT infrastructure. If the infrastructure that
is supporting SAP systems and related applications is inflexible and difficult to operate or manage, or if
high cost of ownership barriers develop within IT, that can negatively affect the ability of business owners
to deploy new and improved business processes.
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Creating SAP system copies with IBM N series

With an SAP recommended system landscape consisting of at least a development, test, and production
system, the need to have current data available for configuration and testing is a common issue. Most
SAP customers solve the test data issue by periodically copying their production system back to their
various test instances. This process can be time consuming and expensive because of the size of SAP
databases. As described in this section, IBM N series has a unique method for addressing the issues of
time and storage required for SAP system copies.

Homogenous SAP system copies

SAP has published recommended procedures for making copies of existing SAP systems. In SAP terms,
if a system copy takes place between systems with same operating system and database platform, it is
called a homogeneous system copy. If the system copy takes place between systems with either a
different operating system or a different database platform, it is called a heterogeneous system copy. In
this discussion, it is assumed that the homogeneous system copy will be used for making copies of SAP
systems. SAP has developed documentation and procedures for creating system copies based on online
or offline backups of the SAP system as well as import and export tools delivered with the SAP system
underlying RDBMS.

The issues that most customers face when using these tools are that they are manually intensive, in most
cases require downtime, and can take several hours or even days to create, depending on the size of the
source instance and the available resources in the customer’'s SAP IT landscape. The dependencies are
magnified based on the frequency that system copies are needed as well as by the amount of downtime
available to complete the copy.

SAP system copy capacity requirements

When SAP system copies are created with most storage architectures, space must be allocated to
accommodate the entire size of the source database. This can drastically increase the amount of storage
required to support a single production SAP instance.

For example, suppose that a 1TB SAP production system is copied during a project to a quality
assurance system, a test system, and a training system. With traditional storage architectures, this
requires an additional 3TB of storage. Furthermore, it requires a significant amount of time to first back up
the source system and then restore the data to the three target systems.
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Restore from tape
or disk mirroring

—> 3 TB of storage needed for SAP system copies

Figure 2) Capacity requirements for SAP system copies on non IBM N series storage.

In contrast, when IBM System Storage N series with FlexClone® technology is used to create SAP
system copies, only a fraction of the storage is required. N series FlexClone technology uses

IBM System Storage N series with Snapshot™ copies to create copies of SAP systems. Because the
data is not copied, but is referenced in place, the amount of storage required is limited to only data that is
changed at the source and the target system. As a result, the storage requirements for a system copy in
an IBM N series storage environment can be kept to around 10% of the size of the source database.

N series FlexClone volumes

Assumption:
Up to 10%b
change

1 1 1 rate

—> 300GB of storage needed for SAP system copies: 90% savings

Figure 3) Capacity requirements for system copies on IBM N series storage.
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In environments where the source system resides on non IBM N series storage, there is an additional
storage requirement. A full copy of the source data must be copied to the IBM N series storage before N
series FlexClone technology can be used to create the SAP system copies. For customers that are
creating only one or two system copies from a source database, the storage savings are not as great as
for customers that create three or more copies.

Mirrored
copy —> 1.3TB of storage
(Ongoing
Replication) needed for SAP system

- copies: 57% savings
N series
FlexClone volumes

Assumption:
Up to 10%
change

rate

Figure 4) Capacity requirements for SAP system copies in a heterogeneous storage environment.

SAP system copy time requirements
The time required to create a copy of an SAP system can be broken into four parts.

e Time to create a backup of the source system

e Time to restore the backup to the target system

e Time to recover the database and make it consistent
e Time to perform SAP application post-processing.

In a traditional system copy process, the data is backed up to tape and then restored, which takes a great
deal of time. If an online backup is used, there is no downtime for the source system; however, the time
required to recover the database and make it consistent is greatly increased due to the large number of
logs that need to be applied. This can add hours to the system copy process. If an offline backup is used,
then the source system is shut down, resulting in loss of productivity.

In contrast, a backup on IBM N series storage takes just a few seconds. The database is in hot backup
mode very briefly while a snapshot copy is taken. As a result, only a minimum number of logs need to be
applied to recover the database. Usually only the active database logs are required.

For both processes, the SAP post-processing time is the same.
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Because the backup and restore time is reduced to minutes instead of hours with IBM N series storage,
additional test cycles can be run in the same amount of time. Figure 5 shows the difference between the
amount of time that is spent testing with N series storage versus the time spent testing by using a
traditional approach. The N series approach yields more than twice the amount of testing in the same
period of time. The ability to run more test cycles enables customers to correct more issues before going

live, reducing risk and increasing end-user satisfaction and productivity.

FlexClone and Automated
l DB Postprocessing :

[ sar  Tesung |
5 hrs Testing 12.5 5 hrs Testing 12.5 5 hrs

Restore from DB and SAP
Tape Post-
rocessin
A P A J

' 4 DY 4 A ) g
Testing Restore SAP Testing
SAP System Copy 17.5 Testing 12.5 SAP System Copy 17.5 .

hour

(0] 5 1 1 2 2 3 3 4 4 5

—> Within a 50-hour timeframe:
15 hours can be used for testing with the traditional approach

35 hours can be used for testing with the IBM approach

Figure 5) Comparison of test times using traditional and IBM N series approaches for SAP system copies.
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Accelerating test and training cycles

When the amount of time required to perform system copies and database restores is reduced, the
amount of time left to test is increased. As a result, more test cycles can be performed. By using the

IBM N series system copy process, it's also possible to create multiple test systems with the same data
and to run parallel test processes in the same test system at the same time. Because the N series system
copy requires a fraction of the time and storage of a traditional method, there is minor impact to the
infrastructure. Any problems encountered can be corrected quickly in the source system. Because the
shapshot copy process takes only a few seconds and does not affect the source system, a new source
image for the test systems can be created quickly and easily. The parallel tests can then be rerun against
the adjusted system. This process can be repeated until all tests are successful or the testing period
ends. The result is that more and higher quality test cycles can be performed in the same time.

The same concepts apply to training systems. Because of the ability to rapidly restore system backups
from a snapshot copy by using IBM System Storage N series with SnapRestore® or to create system
copies by using FlexClone volumes, training system refreshes take only minutes. This allows more
training courses to run in a shorter time because days are not required to restore the training system to its
original state. Also, changes to the training system can be made and the training systems refreshed
quickly. FlexClone volumes make it possible to eliminate the process of making time-consuming and
storage-intensive client copies for training. Multiple training systems can be created from a single source
system. Individuals can perform training on their own systems, using the same data for every user. This
reduces the time required to generate client-specific data for every user. It also requires less work to
create training materials. Finally, the training systems can be refreshed in minutes from the master source
system, and IT staff is not required to work long nights to support training schedules.

]

and run or
rerun
tests or

and run or
rerun
tests or

Refresh

Baseline
Copy Change Change Change
system system system

and run or
rerun
tests or

. . e Evaluate
training training training Results
Finish
Training
Take Take Take
snapshot snapshot snapshot

Use SnapRestore to restore any snapshot copy in a few minutes

—> Accelerate and optimize testing and training cycles

Figure 6) Accelerated test and training with IBM N series SnapRestore and FlexClone.
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Infrastructure options for test and development
systems on IBM N series

The key value to having test and development systems running on IBM N series storage is the ability to
create fast, efficient copies. In an environment where the source system is also on N series storage, this
is not a problem. FlexClone copies can be created quickly and easily from a snapshot backup of the data.
However, when the source system resides on a storage platform other than N series, the challenge is
getting the data to the N series storage system to be able to create those fast and efficient copies. This
section reviews the N series storage infrastructure as well as several options that address the challenge
of moving data from a different vendor to N series storage.

IBM N series storage infrastructure solutions

The IBM N series solution for SAP system cloning addresses these issues by providing a fully automated
process to create a SAP system copy on demand, in a few minutes and without any impact to the source
system. In addition, N series cloning functionality enables storage to be managed very efficiently by
storing only data changes between the parent and the clone.

System copy on the local storage system

SAP system copies are accomplished by using the IBM N series FlexClone feature. A FlexClone
volume is a writeable point-in-time image of an IBM System Storage N series with Flex\Vol® volume.
A FlexClone volume is based on a snapshot copy of the source FlexVol volume. It is created in a few
seconds, without interrupting the operation on the source system. FlexClone volumes store only
changed blocks between the source FlexVol volume and the FlexClone volume, significantly
decreasing the amount of disk space needed for SAP system copies.

On the source system, a database-consistent snapshot copy of the data files is taken. This is done
during online operation and has no performance impact on the source system. This step can
therefore be carried out at any time.

On the target system, this snapshot copy is the base for the FlexClone volume. The creation of the
FlexClone volume takes only a few seconds. This volume is then connected at the target system. The
subsequent steps at the target system are necessary to change the database and the SAP system ID
(SID). In addition, SAP specific post-processing tasks must be accomplished.

All of these steps are fully automated and do not need any manual interaction. An SAP system copy
can be accomplished in a few minutes by using the IBM N series solution. Figure 7 is a high-level
representation of this infrastructure.
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Figure 7) SAP System copies with IBM N series infrastructure.
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System copies on a remote storage system

System copies can also be created at a remote location by using N series storage. The source
system data can be replicated to a secondary location by using IBM System Storage N series with
SnapMirror® or IBM System Storage N series with SnapVault® software.

The source database is copied over a WAN or LAN connection to the N series storage system at the
remote location. SnapVault and SnapMirror replicate the snapshot copies of the database taken at
the source location. These snapshot copies become the basis for FlexClone copies of the SAP
systems. The target systems become full read and write copies of the source system and can be
used for test and development purposes. Figure 8 is a high-level representation of this infrastructure.

SAP

Training

Storage Network
SAN or_NAS

Storage Network
SAN or NAS

1y FlexClone
l= _________ Volumes
._ SnapVault or

SnapMirror

]
< .

Snapshot

Remote

Figure 8) SAP System copy with IBM N series infrastructure at a remote location.
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Solutions for heterogeneous storage infrastructure

If the source system runs on storage other than IBM N series, the system data required for testing and
development must be migrated before advantage can be taken of the unique system copy capabilities of
N series. There are several ways to do this.

Data migration with ReplicatorX

ReplicatorX™ is enterprise-class replication software that works across platforms and over global
distances. ReplicatorX is designed to work in heterogeneous storage and server infrastructures. The
software ensures enterprise-wide data consistency and supports non-disruptive replication of
production data to cost-efficient secondary storage. It offers the possibility to migrate seamlessly from
any block-based storage to N series iISCSI or FC protocol storage and therefore overcomes the
limitations of other storage-system-level migration tools. This enables block data migration for test
and development environments. In addition, as mentioned earlier, N series FlexClone technology
accelerates the deployment of test and development systems.

With ReplicatorX, it is possible to continuously copy and protect SAP data, over any distance and
across heterogeneous infrastructures, from multiple data centers to a target site over an IP network.
ReplicatorX systems use lightweight host-based or SAN-resident client-side software that does not
affect the SAP production system. At the target site, ReplicatorX software maintains an up-to-the-
second replica of the source data. ReplicatorX systems ensure data consistency among several SAP
applications distributed across server and storage systems. Unlike conventional replication solutions,
this unique capability eliminates complex and time-consuming data reconciliation and enables SAP
landscape deployment in minutes.

If ReplicatorX is used to create a copy of a production database, a copy of this database can be used
to create test and development systems. First, the replication must be “frozen” to allow the target
volumes to become consistent and all updates to be applied. Then a snapshot copy can be taken of
the N series storage that contains the replicated volumes. After the snapshot copy is created, the
replication processes can be “thawed” and the replication continues. A FlexClone copy based on the
shapshot copy of the replicated volumes can then be created and mounted to a server. This entire
process can be scripted for a consistent and repeatable process to create test and development
systems in a matter of minutes, including changing the target database system identifier and
performing post-processing. Figure 9 is a high- level representation of this process.
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Figure 9) SAP System copy with data migration using ReplicatorX.
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SAP system copies with a standby database

Another option for moving data between different vendor’s storage systems is to create a standby
copy of the source database on the N series storage. This can be done by using traditional tape
backup and restore methods. Once the database is restored onto the N series storage, it can be
started in standby mode and logs applied to keep it current.

The standby database is used as a source for system copies. This database must be shut down for a
short time to create a snapshot copy. These snapshot copies are used as the basis for the FlexClone
copies. System copies of any development system can be accomplished directly by using the N
series system copy solution.

The method for moving logs between the source system and the target system can be database
vendor specific or even scripts used to copy the logs from one location to another. In this case, the
database on the target system is continuously kept up to date with current data from the source
system. Figure 10 is a high-level representation of this solution.

Standby
Database

SAP SAP

Training

Non N series N series
Storage Storage

; et

Snapshot
Copies

mlglm _

= [l

FlexClone
Volumes

Replicated
Copy

Figure 10) SAP System copy with data migration using log shipping.
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N series storage in an SAP test-data migration-server
environment

SAP customers are constantly looking for ways to simplify and streamline their IT operations. As
databases supporting SAP applications grow in size, there is a desire to reduce the amount of data that is
replicated in test and development environments. However, for proper testing to occur, a representative
group of data must be present in the test and development systems. With the highly integrated nature of
SAP modules, it's not possible to simply eliminate some tables and keep others. As a result, SAP has
developed a solution called Test Data Migration Server (TDMS), which extracts data from a source
system based on criteria set by the customer and imports it into a test or development system. TDMS can
significantly reduce the amount of data that is duplicated in SAP test and development systems.

N series storage and SAP TDMS

SAP TDMS is a solution for migrating data from production environments to test environments. SAP has
found that 10% to 20% of tables in an SAP system contain 80% to 90% of the data. Thus, the amount of
data in a test system can be greatly reduced by setting parameters to migrate only a subset of the
production system data. Customizing data and customer “Z" tables are migrated entirely. A limitation of
the TDMS solution is the need for the source system to be inactive while the TDMS processes read the
data. If the system is active, data corruption at the target system is possible. N series storage works in
conjunction with TDMS to ensure data integrity with no production-server downtime. A clone can be
created on the N series storage by using FlexClone, and can then be used as the source for TDMS
processing. Because the FlexClone copy is created based on a snapshot of the source production
system, little storage is used. The clone can be deleted after the TDMS process is complete, removing
the need to maintain a complete copy of the production database. Regular FlexClone copies can be
created to ensure that the latest data from the production system is migrated to the test system by using
the TDMS process.
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Figure 11) IBM N series storage in an SAP TDMS environment.
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Figure 11 illustrates the process of using IBM N series storage in an SAP TDMS environment. Several
steps are performed to allow the migration of data between the source production system and the target
test systems. The steps in the figure correspond to the following activities:

1. A copy of the data in the production system is requested.

2. A clone of production data is created by creating a FlexClone copy based on a snapshot copy.

There is no impact on the production system.

3. TDMS reads data from the FlexClone copy of the source system and writes to the target system.
The clone of the source system is no longer required and can be deleted.
5. Additional target systems can be created as FlexClone copies so that the data in the target

system is not changed and can be reused for multiple test cycles.

Ea
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Conclusion

A key requirement for successfully managing a SAP environment is the ability to create copies of
production data for use as test, development, training, and sandbox systems. IBM N series Snapshot and
FlexClone technologies allow the fast and efficient creation of SAP systems. The IBM N series system
copy solution significantly improves the process of creating SAP system copies by reducing the impact on
the production system during the backup process. It also allows a complete system copy to be created in
a few minutes, with very little storage required.

However, the IBM N series system copy process can be used only when a copy of the source system
resides on N series storage. When the source production system resides on non N series storage, it is
necessary to migrate a copy of that data to N series. There are several solutions for performing this
migration, including ReplicatorX and also standby databases with log shipping.

If a customer wants to use TDMS to reduce the amount of data being copied, N series plays an important
role in that architecture. IBM N series FlexClone copies allow the production system to remain active
while the TDMS server extracts data. After the target system is loaded with the desired data, FlexClone
copies can be made of that system, allowing multiple parallel testing processes to be run.

IBM N series storage is the perfect solution for SAP test and development environments. IBM N series
storage enables customers to reduce their infrastructure costs by using less storage. It also simplifies
administration and reduces risk by allowing more testing with high-quality data in a short period of time.
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Trademarks and special notices

© International Business Machines 1994-2008. IBM, the IBM logo, Lotus, Notes, System Storage, and
other referenced IBM products and services are trademarks or registered trademarks of International
Business Machines Corporation in the United States, other countries, or both. All rights reserved.

FlexClone, FlexVol, Network Appliance, the Network Appliance logo, ReplicatorX, SnapMirror,
SnapRestore, Snapshot and SnapVault are trademarks or registered trademarks of Network Appliance,
Inc., in the U.S. and other countries.

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

References in this document to IBM products or services do not imply that IBM intends to make them
available in every country.

Information is provided "AS IS" without warranty of any kind.

Information concerning non-IBM products was obtained from a supplier of these products, published
announcement material, or other publicly available sources and does not constitute an endorsement of
such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly
available information, including vendor announcements and vendor worldwide homepages. IBM has not
tested these products and cannot confirm the accuracy of performance, capability, or any other claims
related to non-IBM products. Questions on the capability of non-IBM products should be addressed to the
supplier of those products.
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