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Executive Summary

At the end of each calendar year, ESG surveys over 300 global enterprises to better understand their IT priorities for
the following twelve months. “Managing data growth” is consistently among the top five responses and ESG’s most
recent research study is no different. As long as corporate information keeps increasing at such astounding rates, it
is unlikely that this particular priority will ever be subordinated—organizations will always be on the lookout for
new ways to store and manage information more efficiently and cost effectively.

The upside for IT is that there are plenty of solutions targeting | Top Five IT Priorities for 2010
data growth. Unfortunately, many of these solutions end up
creating new problems because they only work with a specific
hardware platform, forcing deployment of a homogenous
storage solution which, in turn, increases costs. Worse, the
management solution may not scale across multiple data
formats or may only handle a particular aspect of information ® Increase Use of Service Virtualization
management (i.e., data protection), requiring IT to budget for

and run several products to address all required tasks (performance optimization, high availability, etc). Such a
scenario swiftly drains capital budgets and complicates operations as a multitude of storage and information
management products are deployed.

e Manage Data Growth

Improve Data Backup and Recovery
e Upgrade Network Infrastructure
e Information Security Initiatives

In ESG’s opinion, one of the simplest ways to manage data growth is to leverage solutions that consolidate storage
and information management. The benefit to IT comes from the centralization of operations—there are fewer
places to go when it comes time to provision capacity, optimize system performance, and establish and execute
data protection tasks. Centralization also means that fewer people have to be involved in these processes, enabling
them to be completed faster and making overall IT operations more agile in responding to evolving business
requirements.

There is no one-size-fits-all storage and information management solution in the market today, but a select few
solutions are paving the way for convergence. One such solution is Oracle Database 11g Release 2. Often
overlooked because it is a database platform, Oracle Database 11g offers additional capabilities such as automatic
storage management (ASM), advanced data compression, and data protection that make managing data growth
much easier for organizations of any size. This paper discusses these capabilities and, more importantly, highlights
their potential benefits.

Data Growth Challenges

Surrounded by Information

ESG believes that there are three primary business drivers contributing to database information growth:

¢ Increases in e-commerce and business productivity applications. The US census estimates that e-
commerce retail sales as a percent of total retail sales has doubled since 2004.> Such trends indicate that
the amount of information generated by online transaction processing (OLTP) systems will continue to
grow in step. General purpose databases are also likely to increase in size as they become repositories for
collaboration and information sharing applications—a category of business productivity software that ESG
research shows will receive significant investment over the next 18 months.?

e Adhering to information retention requirements. In some instances, organizations have no choice but to
save information for extended periods of time. Compliance and legal mandates force companies to save

! See: ESG Research Report, 2010 IT Spending Intentions Survey (report to be published in January 2010). Results of the survey, including IT
priorities, were tabulated at the time of this writing.

2 Source: http://www.census.gov/retail/mrts/www/data/html|/09Q3.html

* Source: ESG Research Report, 2010 IT Spending Intentions Survey, January 2010.
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financial data, employment information, and other business records, further increasing the amount of
information a company must manage.

The growing number of copies needed to support critical IT operations. In order to create test and
development environments where application upgrades or new software packages are tested, IT makes
copies of production databases. Many times, multiple copies are needed as engineering and quality control
cycles are iterative and constantly require the latest information from a database. From a data protection
standpoint, IT may create multiple copies of a database for backups with even more replicas generated for
offsite or disaster recovery purposes.

Multiple Problems Arise

The various sources of data growth create several challenges for IT departments including:

Capacity provisioning and optimization. IT has to first figure out where all newly created information will
be saved and then deploy new storage resources as demand dictates. Providing additional capacity is
straightforward—configuring it so it can be used by the database and then balancing the workload across
the newly added resources without disrupting the application is more difficult.

Lowering storage investments through tiering. ESG estimates that 28% of enterprise IT budgets are spent
on storage, storage software, and services. What’s more, 54% of companies plan to spend more on storage
in 2010 compared to 2009. This is not news to many who have turned to tiered storage (using faster, more
expensive systems to store newly created and more frequently accessed information and cost effective,
denser devices retain older, less active data) as a means to control costs. Information needs to move
transparently and automatically between storage tiers to best align its access requirements with system
costs.

Implementing data protection and high availability architectures. IT must figure out how to complete
backups of increasingly larger databases in the allotted time without disrupting the primary application.
Similarly, with more data being centralized, IT needs to maintain a highly available application
infrastructure to keep the database online in the event of a component failure (disk drive, storage system
controller, host bus adaptor, etc.) or data corruption. To prevent downtime, more hardware usually needs
to be added and clustered configurations need to be implemented, which are great remedies. The
downstream impact is additional management of these devices as well as any failover operations if
something does happen.

Distributed Management Drives Complexity and Cost

There is a common trend in the aforementioned data growth problems: IT usually has a fix, but it often leads to
bigger, more expensive problems. As a result, many IT operations are inefficient and slow because they use too
many “point” solutions to solve their storage and information management issues. A closer look at most
infrastructures reveal that IT departments use:

Storage system specific tools to provision new capacity

Resource management software (from a storage system vendor or independent software vendor) to
monitor storage capacity utilization and system performance

Application performance software to track response times throughout the infrastructure

File system and volume management software to configure storage systems and tune performance when
possible

A plethora of products (archiving, backup, file system, and volume management software) to move data
between different storage tiers
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e Even more solutions (archiving, backup and replication software, and system-based snapshots) to create
copies for test and development and data protection purposes

Establishing standard operating procedures is extremely difficult with so many products involved. The budget
impact becomes rather obvious as most of the products referenced above have to be purchased, implemented, and
maintained individually. Indeed, these IT inefficiencies can worsen due to departmentalization. As an example,
when a performance issue related to storage arises, there may be multiple reports run from different products to
troubleshoot the issue. This, in and of itself, may require meetings, e-mails, and other conversations amongst
several groups before a resolution is determined and implemented.

Oracle Database 11g Provides Consolidation

Overview

One might consider Oracle Database 11g to be an information management solution based solely on its merits as a
leading database software platform, but this perception may result in customers overlooking many of its other
capabilities. Whether it is the ASM component, which automates storage provisioning and configuration tasks, or
the partitioning function that enables a large table to be stored on different storage tiers, Oracle Database 11g is
ideal for day to day storage operations. Additionally, with Oracle Data Guard, Recovery Manager (RMAN), Secure
Backup, and ASM'’s high availability configuration options, Oracle Database 11g can offer several data protection
options which only add to its overall classification as a comprehensive information management platform.

The Foundation: Automatic Storage Management (ASM)

ASM is built into Oracle Database 11g, providing a single place for database-related storage management tasks that
facilitates:

Provisioning and Performance Optimization

Administrators configure pools of storage, referred to as disk pools, and then ASM automatically stripes
database files across all of the disks within the pool. ASM also ensures that the database workload is
balanced within a given pool. If storage becomes a performance bottleneck or the database needs
additional capacity, administrators simply add more disks to the pool. ASM immediately recognizes the new
resources and adjusts the data striping while rebalancing the workload across all available capacity.
Customers looking to further improve performance can leverage ASM’s data placement capability, which
keeps frequently accessed parts of database files on the outside of the individual disks to reduce drive seek
times and boost storage throughput.

High Availability

During the disk pool configuration, administrators can also set up failure groups made up of several disk
groups. ASM mirrors data across failure groups (Oracle Database 11g currently supports up to two mirrors
for a failure group), mitigating the risk of data loss if a component within (a disk drive) or associated with (a
storage controller or HBA) the failure group becomes unavailable. If certain database data blocks are
corrupted, ASM redirects the application to retrieve this data from the mirrors to minimize any potential
risk to overall system availability.

Consolidated File-Storage Management

The ASM Clustered File System (ACFS), a new addition in Oracle Database 11g Release 2, enables ASM to
manage file data associated with the database such as file binaries. Customers can now consolidate all
aspects of database storage management within ASM. This simplifies storage operations without requiring
specialized volume managers and high performance file systems to manage non-database files associated
with Oracle Database 11g.
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Optimize Information Access

In addition to ASM'’s storage management capabilities, Oracle Database 11g also improves information access by:

¢ Enabling customers to take advantage of flash memory added to servers via Flash PCl cards. Oracle
Database 11g Release 2 includes Database Smart Flash Cache that treats PCl cards as a secondary cache,
offloading data from the primary buffer cache. As a result, the database can store and retrieve more data
from this extremely fast media rather than going to disk for most of its operations.

¢ Facilitating direct interaction between the database and a Networked Attached Storage (NAS) system.
When customers deploy networked attached storage (NAS)—by centralizing storage capacity resources on
a standard Ethernet network—to support Oracle databases, they typically do so using the network file
system (NFS) protocol. Oracle Database 11g’s Direct NFS Client removes a key performance bottleneck in
these implementations by allowing the database to communicate directly with the NAS device. Without
the Direct NFS client, the database reaches the NAS device through the database server operating system
which introduces latency to any transaction or scanning operation.

Store Data More Efficiently

Certain database application tables such as invoices, sales orders, and cash receipts are typically very large because
they contain both new and historical entries. This information is often retained for reporting and compliance
purposes. As these tables grow, application response times often slow. Additionally, IT has to constantly buy
storage capacity—usually high performing (to ensure adequate response times) and therefore expensive—to save
all this data.

Rather than constantly trying to improve the performance of large, and growing, tables requiring expensive storage
systems, Oracle Database 11g’s partitioning capabilities can be employed to leverage tiered storage. A large table is
logically split based on a specific criterion, such as a date range. For example, a customer may choose to partition
an invoice table based on the date the invoices were received—saving the three months of invoices in one partition
and any entries older than three months in another. The partition containing the most recent data can reside on
high performance storage while the partition containing aged data moves to more cost effective storage. Asa
result, the older data remains online and accessible, and IT still manages to reduce overall storage costs. With
different profiles of storage systems ranging in price—some are as inexpensive as $2,000 per terabyte while others
can be $10,000 per terabyte—tiered storage facilitated by provisioning can deliver significant cost savings.

In addition to keeping more information online at lower costs, partitioning can help improve application
performance because the primary partition remains small regardless of how big the table gets. In the above
example, only three of months of data is saved within the primary partition at any time—Oracle Database 11g will
automatically prune partitions containing earlier data from any queries looking for the most recent information.

Reduce the Amount of Data to be Managed

One of the easiest ways to deal with database data growth is to reverse the trend. Oracle Database 11g’s Advanced
Data Compression capabilities are a great way to actually reduce the amount of data under management. And
because not all database data is exactly the same—some is regularly being transacted upon by an OLTP application
and some is inactive and being kept for reporting purposes—Qracle Database 11g offers different compression
methodologies designed to achieve the greatest data reduction without degrading overall database performance.
These, in turn, can be combined with the previously-mentioned partitioning strategy to allow data at different
levels of access activity to be compressed differently in the same table.

Depending on the type of database data being compressed (OLTP, large objects, indexes, etc.), customers may
experience up to a 50x data reduction. This immediately results in lower storage costs due to delayed capital
investments. As an example, assume a customer has a 1 TB database and the amount of backup space it consumes
is 2 TB because IT saves multiple full images for disaster recovery purposes. If the average data reduction ratio is
10X across the entire 3 TB, customers only need 300 GB of storage capacity to maintain the database and the
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backup copies. Multiplying the 2.7 TB in savings at an average price of $5,000 per TB (a blended price of primary
and backup capacity), a customer saves $13,500 in storage expenses for one database. This figure does not take
into account the operational cost savings such as reduced power consumption resulting from a smaller storage
footprint (see Figure 1).*

Figure1® ¢ KS LYLI OG 2F hNI Of SQa ! RFryOSR 5F0F [/ 2YL
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Uncompressed Capacity (GB) Compressed Capacity (GB)

Source: Enterprise Strategy Group, 2010.

Prevent Data Loss and Downtime

IT departments know they have to back up databases—and they know how to do it. The problem is figuring out
how to do so within an allotted window as data continues to grow. Oracle Database 11g offers several capabilities
that not only ensure the process gets done, but also optimizes it to reduce data protection-related storage costs.

e Customers can establish Fast Recovery Areas which designate separate space on disk (usually outside of
the storage pools supporting the primary database) to create incremental database backups. Once the Fast
Recovery Areas are established, the database creates a full image copy and then automatically executes
prescheduled incremental backups—customers may choose to perform the backup once or several times
per day, depending on their recovery point objectives. Incremental backups can be completed extremely
quickly as only the blocks of the database that have changed since the last backup are copied. Oracle
RMAN applies the incremental backup to the full image on a regular basis so that a recovery doesn’t
require multiple incremental restore operations, reducing overall recovery times. If something happens to
the primary database, IT can restore a full image and apply the necessary incremental backups and the
database is once again ready for use. To provide offsite storage for backups, customers can use Oracle
RMAN and Oracle Secure Backup to move the full backup image as well as any dated incremental changes
to tape.

e Oracle Secure Backup enables users to copy database data directly to tape without a third party backup
application. Oracle has integrated Secure Backup with several different tape systems, giving the flexibility to
deploy a variety of backup storage media.

* Note: Capacity reductions are based on Oracle estimates. Storage pricing is based on ESG estimates.
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¢ Flashback tracks all database operations in the event that administrators accidentally modify or delete a
critical component or an application inadvertently removes one or more rows within a table.
Administrators can use Flashback to safely undo any operation performed in error without stopping the
production system and doing a point in time recovery.

Oracle Database 11g has many other data protection optimization capabilities, including configuring tables that
contain inactive data as “read only.” Doing so prevents any data from being added and, because the tables aren’t
changing, the tables can be excluded from any scheduled backup processes. This reduces the size of backups,
allowing IT to complete data protection operations on large databases in much shorter periods of time.

To minimize the risk of database downtime, Oracle Data Guard can be used to run Oracle Database 11g in a high
availability implementation. Data Guard enables customers to set up a standby database that is synchronized with
a primary one. If the primary database goes offline, Data Guard automatically executes a failover to the standby,
preventing any disruption of information access. A standby database is much more cost effective than replicating
database data between two storage systems and, because the standby is available in read only mode with Oracle
Active Data Guard, customers can run reports and other processes against it. Offloading these tasks can boost
primary database performance as stress on the primary database environment is minimized.

Measuring Impact

An Easy ROI

Storage hardware represents only a fraction of the overall cost of saving information. A much bigger component is
operational costs, which can be 2-3 times the hardware expense. Of these operational costs, a large portion is
often the software used to manage all the data. Several of the products IT typically uses in order to address many of
today’s data growth challenges were mentioned earlier in the paper, but most of these offerings come at a price. To
be fair, certain capabilities—such as Oracle Data Guard, Advanced Compression, and Partitioning—require
additional license costs, but that represents a nominal fee when compared to the expenses IT can avoid by
standardizing on a single platform for storage and information management.

Arguing that IT cannot use Oracle Database 11g storage and information management for all aspects of
infrastructure management, which necessitates the acquisitions of other products to address other data sources, is
certainly valid. And, indeed, these investments could be classified as sunk costs. The former point, that Oracle
Database 11g is in all likelihood unsuitable for the entire environment, may be truthful, but the latter point is a
misconception. Many storage and information management products (volume management) are licensed based on
the number of devices they run on or by the amount of data under management (resource management software).
Others, like backup software, are comprised of several “for fee” components based on both the number of devices
and the volume data that they support. However, Oracle Database 11g’s data reduction capabilities can eliminate
some of these expenses without forcing IT to abandon these other storage and information management products
altogether.

The point is that any financial benefit derived from using Oracle Database 11g storage and information
management capabilities goes directly to IT’s bottom line as there is no upfront investment other than buying the
database platform itself—an expense that is typically already budgeted for.

Operational Agility

Cost reductions, especially in challenging economic times, are usually top priority for IT departments. But these
savings cannot occur at the expense of meeting service levels or addressing dynamic business requirements. The
latter becomes more challenging as IT is responsible for more data. Take, for example, a marketing department
that wants to run an advertising campaign in specific geographic regions selected based on historical data. If such a
project comes with a sense of urgency but the business intelligence application is down because new capacity is
being added or a disk drive failed, IT is actually hindering productivity and may be negatively impacting new
revenue opportunities.
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In the above example, Oracle ASM minimizes the risk of a disk failure impacting database availability and ensures
the database can immediately take advantage of newly allocated capacity—reducing the chance of application
downtime. Even if the marketing department complains about the business intelligence application’s performance,
IT can quickly resolve the issue by using ASM to save the most frequently accessed data on the outside portion of
the underlying disks, boosting response times. IT can even use the database’s Automated Workload reports to
properly size the storage system for the business intelligence application database beforehand, thus minimizing the
chance of a performance issue during peak usage.

Oracle Database 11g empowers IT organizations to proactively meet future business requirements or respond to
any changes swiftly. Since all tasks can be executed from a central location by one person, the database
administrator, it becomes even easier to take proactive action and resolve issues as necessary.

Flexibility without Compromise

By consolidating storage and information management with Oracle Database 11g, there is no need to choose a
storage system just for a specific feature. For example, IT may be evaluating a storage system with data reduction
capabilities to cut capacity requirements for information that must be retained for compliance reasons. This
system is likely more expensive than an array with data reduction capabilities. Customers taking advantage of
Oracle Database 11g’s advanced compression capabilities may be able to meet their capacity requirements with a
less expensive system or may choose to go with the specialized device in an effort to achieve even greater data
reduction ratios.

Some customers may get caught buying the fastest storage array and purchasing additional capacity so they can
mirror the entire device. Rather than over-investing for the mirroring capability, customers can choose to deploy a
system with a non-mirroring RAID level, such as RAID 5, and let ASM execute the mirroring as well as the data
management across the mirrors. Doing so saves money as traditional mirrored storage systems require double the
amount of capacity while other RAID levels carry less of a data protection capacity penalty.

The Bigger Truth

Data growth is a rare constant in many IT environments—which is why most organizations have turned their
attention to managing it rather than stopping it. Management involves much more than simply finding a place store
all of the old and new information that an organization accrues: it encompasses performance challenges,
availability concerns, and a host of other problems that come with data growth. Despite all of these problems,
some IT departments have figured out how to deal with all of the storage and information management issues that
arise. The problem is that the way these companies have “managed” data growth actually introduces a much
bigger concern: operational complexity and cost resulting from the wide variety of products needed to execute the
original “management” tasks.

IT departments should be looking into consolidation to simply overall information management processes and
introduce scale as data grows. With a plethora of storage and information management capabilities, including a
means to actually reduce the amount of data that has to be managed, Oracle Database 11g is an ideal tool in the
effort to gain control over information. It is a single solution that allows IT to deploy heterogeneous storage
resources, centralize common storage tasks such as provisioning, tune performance without constantly buying new
hardware, and centralize data protection and disaster recovery tasks.

Oracle Database 11g cannot handle storage operations for an entire data center. It is tuned for database
environments. But it does carry many of the qualities that customers are looking for in storage and information
management solutions: specialists aren’t required to run it, it is a low risk investment (free), and, most importantly,
its potential benefits are measurable and attainable in a short period of time.
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