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Oracle9i Real Application Clusters

EXECUTIVE OVERVIEW
Information technology is the lifeblood of virtually all business operations.
Information systems are used to interact with customers, to sell products, to track
inventory, and to make strategic decisions that can significantly affect the future
course of operations.

IT departments must be able to maintain their systems to avoid impacting the
flexibility of their company’s business operations.  In today’s rapidly changing
market, this imperative means that systems must be able to sustain rapid growth in
demand as well as being consistently available.

As a company expands their operations, either through customer growth, demand
growth or entering into new areas of business, their systems must be able to easily
grow with them.  As operations become more global and customer-interactive, the
systems that support these operations must be available all the time.  And no
business can afford a crushing maintenance burden to support these new demands.

Oracle9i Real Application Clusters provides both scalability and availability as a
single, easy to manage database product. A recent study by the Hurwitz Group on
total cost of ownership found that almost 60% of companies identified scalability
or availability as one of their top infrastructure concerns. Addressing these
concerns efficiently would result in an estimated 18% savings in the total cost of
ownership over three years.

This paper examines some of the main business advantages delivered by Oracle9i
Real Application Clusters.

CLUSTER ECONOMY
Why is there a need for a clustered database at all?  The proof lies in the truth of
Moore’s Law.

Moore’s Law was proposed by Gordon Moore, one of the founders of Intel
Corporation, in 1965.  The law states that the number of transistors per square
inch on an integrated chip would double every year.  Although the anticipated
effect of doubling has in reality occurred every two years, the law has held true
since 1965, and Moore himself predicts that this growth in processing power will
continue until at least 2017.
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The financial effect of Moore’s Law has been a continual decrease in the cost of
computing power at the commodity end of the server market.  Because of this
financial effect, it is now cheaper to purchase several smaller servers than one
larger symmetrical multi-processing (SMP) machine.

Cheaper commodity servers lead to a scalability solution known as ‘scaling out’.
Scaling out calls for groups of smaller servers to join together to create a more
scalable computing resource.  The opposite approach, termed ‘scaling up’, calls for
greater scalability by using larger individual servers.

There is no question that a scale out approach can result in significantly lower
costs.  But a scale out architecture, up until now, has not been easily implemented
for certain types of software, most notably database software.  A database is used
to coordinate the access of hundreds or thousands of users to the same data, so
implementing a database over a group of commodity servers has come with
unacceptable compromises in terms of overall utilization, application design and
implementation, and maintenance costs.

On the other hand, a scale-up approach is transparent to the users of a database.
Scaling up a database server does not require any application changes or design
considerations.  You can simply swap in a larger server in place of a smaller server.
Unfortunately, this approach brings its own overhead, such as the downtime
needed for this replacement, as well as other factors discussed below.

With Oracle9i Real Application Clusters, your enterprise database delivers scale out
economics with the ease of use and power of a scale up approach.  For any
database application, a Real Application Cluster database looks just like an Oracle9i
database on a single server.  Real Application Clusters supports all types of
applications, from update-intensive online transaction processing to read-intensive
data warehousing.

PAY AS YOU GROW
The ability to harness the less expensive processing power of commodity servers is
just the start of the cost savings you will realize with Oracle9i Real Application
Clusters.  The ability to easily implement a scale out solution means that you do
not have to pay for processing power until you actually need it.

In the traditional, single server architecture, there is a cost associated with scaling
up to a more powerful server.  In order to reduce the impact of this overhead, you
estimate the growth requirements for a server several years out, and purchase a
database server capable of handling these requirements.

“By using Oracle9i Real Application Clusters on an
Intel-based Linux cluster, we estimate that we will be
able to save a significant amount of money."

Polizeidirektor (Marshal) Detlef Gernandt,
North Rhine-Westphalia Police Force
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The chart below shows the cumulative effect of a modest growth in demand of 5%
a month.  At the end of 24 months, this growth would demand over 300% of the
processing power.

In this example, you would purchase a single server that contained 3 times more
processing power than initially needed, to avoid having to upgrade too soon.

With Oracle9i Real Application Clusters, you could start out by buying two smaller
servers at a lower initial cost.  When demand increases, you simply add on
additional servers as needed.  The next chart demonstrates how this purchase plan
would work out with the predicted growth of demand.
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With the ability to pay as you grow, Oracle9i Real Application Clusters makes
capital spending more predictable.  In addition, as the state-of-the-art of
commodity servers changes so quickly, you can avoid the nearly instant
obsolescence inherent in high-end systems and also benefit from the effects of
Moore’s Law mentioned above.  Buying a server two years later will give you more
power in the same server, and at a lower price.

The capital expenditure you initially postpone can also be used for a variety of
other purposes, such as pursuing other markets or lines of business.  This flexibility
can make your entire company more able to seize growth opportunities, which
could result in significant increases in your overall business.

PREDICTABLE SCALABILITY
The previous section of this paper explored the concept of pay as you grow, based
on an even rate of growth for user demand.  In practice, this ideal situation almost
never occurs.  Growth of demand is much more likely to occur in spikes, as shown
in the next graph.

These spikes of demand typically occur at crucial times for a business – when a
new line of business is initiated, during a peak business period, or when a new
information system is rolled out.  At these times, the overhead of scaling up to a
larger server can delay the implementation of crucial business functionality at
exactly the time when these delays are the most costly.

In the rapidly changing business environment, opportunities for growth appear
and disappear rapidly.  It is difficult to accurately predict the demand for a
database two years out, yet having too little computing horsepower at any given
time can extract a heavy penalty.  With Real Application Clusters, scalability is
simply a matter of adding more servers to the cluster.  Benchmarks have shown
that new servers can contribute up to 95% of their processing capability to the
overall resources available in a cluster.  Since you add new servers to a cluster
without even bringing down the existing Real Application Clusters database,

“The biggest competition for this year’s 8-way server
is next year’s 4-way server."

Phil Dawson, Program Director,
International Server Infrastructures, Meta
Group
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expanding the capacity of your Oracle9i database is easy and does not impact the
availability of your applications.

Real Application Clusters give you scalability on demand because you no longer
have to predict you scalability needs.  You simply add servers to your Real
Application Clusters database, as you need them.
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TOTAL COST OF OWNERSHIP
Oracle9i Real Application Clusters can be implemented on commodity servers,
which can make the Total Cost of Ownership (TCO) for a Real Application
Clusters database less expensive than the same amount of database power on a
single system.

TCO is a combination of many costs, including

• Hardware and software

• Supplier support and maintenance

• Personnel to support and maintain the system

• Capital spent or saved for a particular product(s)

When comparing the TCO of a Real Application Clusters system with a single
Oracle server, there are many areas of cost savings.  The initial hardware costs are
lower, since you can use commodity servers.  The cost of capital is lower, since you
will not have to buy hardware and software until you need it.  In the same way, the
personnel costs are typically lower, since you will not need a complete complement
of administrators when you have fewer nodes on your system.

The following chart compares the TCO for an 8 node Real Application Clusters
database on Intel-based Linux servers, each with 2 processors, to the TCO for a 16
CPU SMP box.

The TCO for the Real Application Clusters solution is over 23% lower than the
TCO for the single SMP server.
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SCALABILITY WITH AVAILABILITY
Scalability, by itself, is a requirement for business, but it is not the only requirement
for today’s information systems.  As businesses reach out to provide quality service
as a competitive advantage, the requirement for a highly available system is equally
important.

There have been many studies on the cost of downtime for a system.  Gartner
Group has estimated that an hour of downtime can cost between $86,000 to over
$6 million dollars, depending on the nature of the business that is interrupted and
the timing of the interruption.

As large as the figures quoted above are, they only represent the actual business
lost in the event of a system outage.  A system failure will significantly impact your
ability to provide quality customer service, which can in turn lead to the loss of a
valuable customer. In order to avoid unplanned downtime, many companies
implement redundant systems, which are known as standby systems.  These
systems are identical to the production, but their purpose is to simply be there to
provide continuity if the primary system fails.

Standby systems can obviously add a cost to your overall budget.  Although they
help to handle the crucial need for system availability, the money spent on these
systems does not provide any additional processing power or capacity.
Improvements in Oracle Data Guard have made these standby systems more
useful and less costly, but Real Application Clusters add unique value in this
capacity.

Oracle9i Real Application Clusters provide highly available systems with the same
hardware and software used to deliver scalability.  Every server in a Real
Application Clusters database acts as a backup for every other server in the cluster.
Real Application Clusters provide a ‘hot standby’ system, which means that the
users of a failed server can be failed over to an active server in under one minute.

“Real Application Clusters achieved failover times of
between ten seconds and one minute.”

David Seddon, UNIX TP and Database
Manager, British Telecom

“By using Oracle9i Real Application Clusters, Vector
SCM will be able to reach their scalability goals by just
adding 28 more processors, rather than having to
implement one 32 processor system for their active
system and another 32 processors for their passive
standby system. Vector SCM estimates that this
configuration will save them $1.5 million in hardware
within the next year.”

David Brown, Senior EAI and Emerging
Technologies Architect, Vector SCM
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The following chart is an advanced version of the TCO chart shown earlier in this
paper.

In this chart, a standby machine has been added to the system, increasing the
hardware and software costs. The TCO for the Real Application Clusters solution
is over 56% lower than the TCO for the redundant SMP system.

In addition, the cost of slightly higher down time has been added to the overall
cost of the SMP system, since failover to this passive standby system would take
much longer than a Real Application Clusters database.

MINIMAL INCREMENTAL MANAGEMENT COSTS
The benefits delivered by Real Application Clusters are significant.  You can
achieve these benefits without having to incur a significant increase in your overall
database management tasks.

A clustered database like Oracle9i Real Application Clusters runs on multiple
machines, so the possibility exists that the maintenance burden will be multiplied
as well.  Oracle9i and Real Application Clusters provide features that minimize this
potential incremental overhead.

First of all, an Oracle9i Real Application Clusters database not only appears like a
standard Oracle9i database to users, but the same maintenance tools and practices
used for a single Oracle9i database can be used on the entire cluster. All of the
standard backup and recovery operations, including the use of Recovery Manager,
work transparently with Real Application Clusters. All SQL operations, including
data definition language and integrity constraints, are also identical for both
configurations.

Real Application Clusters is an option for an Oracle9i database.  A study by
Rausch Associates has shown that Oracle9i is significantly easier to manage DB2.
Real Application Clusters give you all of the advantages of scalability and
availability while still being easier to manage than any other database on the
market.

“Oracle9i Database requires 56% less time to perform
[equivalent] management tasks [than DB2]”

Rauch Associates report
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Oracle9i provides a single intialization file that can be shared among all the servers
in a Real Application Clusters database.  You can even dynamically change many
intialization parameters while the database is running and save these new values for
subsequent restarts, if you wish.

Oracle9i also includes advances that give you the ability to perform a wide range of
maintenance operations with the database still available and online.  You can create
an index, repartition data, make changes to the underlying schema of the database,
or perform a bulk data load without interrupting database operations. You can
even add a new node to your database cluster without interrupting the operation of
the existing nodes or the overall availability of the database.

Real Application Clusters provides rapid, automatic failover for users if their
servers goes down.  This automatic failover capability can prevent having to go
through a complex serious of operations to restore access to a database, actions
which, if not performed promptly or correctly, can increase the duration of
downtime or even jeopardize the integrity of your data.

Oracle9i’s easy-to-use, graphical management tool, Enterprise Manager, has been
improved to give you a complete view of the entire Real Application Clusters
database, or to examine the characteristics of any particular node in the cluster.
The essential data dictionary views have been enhanced to provide both global and
local information about a Real Application Clusters database.

SERVER CONSOLIDATION
With Real Application Clusters, you can scale your enterprise database across many
machines as you need them.  This capability makes server consolidation a an
attractive target.  Since a Real Application Clusters database is managed like a
single Oracle instance, you can reduce your overall cost of maintenance as you
consolidate servers.

Real Application Clusters can also run on commodity server platforms, which not
only brings your significant cost savings, as noted above, but also may allow you to
use some of the same departmental server hardware that you consolidate into a
single Real Application Clusters database.

CONCLUSION
Oracle9i provides a unique combination of scalability and availability in the same
clustered database solution.  With Real Application Clusters, you can scale
efficiently by simply adding servers to your overall cluster as the demand grows.

Since Real Application Clusters databases can grow so flexibly, you are protected
from having to purchase excess computing power at a premium price. You also
gain the flexibility that comes with a lower initial capital cost.

The total cost of ownership of an Oracle9i Real Application Clusters database can
be significantly lower than the same solution as implemented on an SMP machine.

“Using Real Application Clusters, people are able to
accomplish the kind of scalability that they used to
have to resort to high-end SMP systems for.  Using
relatively inexpensive commodity servers that may be
running an Intel processor with a Windows or a Linux
operating environment.”

Carl Olofson, Research Director IDC, 2002
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Since Real Application Clusters can run on commodity servers, you can also save
money based on the continually lower cost of computing that has characterized
these platforms.

Finally, you can obtain all the benefits of Real Application Clusters without
incurring an excessive amount of management overhead.

With all of these benefits, Real Application Clusters represents a dramatic advance
for database servers.
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