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Myth & Folklore
If you upgrade your system with faster CPUs, you will get better performance.

Fact
Upgrading your system with faster CPUs to gain better performance as an attempt to
fix an existing performance problem (when the CPU is really not the bottleneck) will
result in significant degradation in performance. This is because your CPUs got faster
without a corresponding increase in the I/O system, resulting in an imbalanced
system. For example, if you doubled the speed of your CPUs, jobs that were already
hampered by I/O bottlenecks could potentially experience twice as much contention
for I/O. More powerful CPUs will process jobs twice as fast, resulting in an increased
demand for I/O resources. Do your homework before upgrading the CPUs.

W
elcome to the world of Oracle Performance Management.
Performance tuning engagements with Oracle systems have
developed a reputation as part science, part art, and part
wizardry. The book you are holding—and if you are like most
DBAs you are probably holding it over your head in bed—is

a product of our passion for Oracle and our desire to share accurate and relevant
information. If fact, we think the information is so important that you won’t hesitate
to give up your first born before giving up this book. This literary work is also a
response to the misconception that tuning is a secret affair practiced by Oracle
magicians under the cover of darkness. But you can count on us to ward off all
aspects of magic and superstition and make sound principles of Performance
Management available to everyone. Though you may not be working on the
multi-stage fuel propulsion system for the Space Shuttle or the docking interface
module of the International Space Station, you can apply all of these principles to
all of your systems. After all, Oracle Performance Management is not rocket science.

Oracle Performance Management is a step-by-step process of iteratively
investigating, determining, and implementing tuning solutions using a proven
methodology. You will be convinced that this is the right way to address and fix an
Oracle performance problem by the time you read this book from cover to cover.
We want to steer you away from the bad habits of simply throwing more memory at
Oracle’s shared memory areas. Just because the instructor said to do something or a
tuning expert told you so doesn’t make it so.

We want to encourage a significant change in the way troubleshooting is done.
We also want to encourage you into analysis of performance problems. At the end
of the day, the goal is to remove the bottleneck, increase performance, and may be
even spend some time with your family and have a life. The extra time might prompt
you to ask questions like “What is Life? What is a family? Who are these people?
Do I really have a family?” If you find yourself saying, “But I thought my co-workers
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were my family?” or “What is the meaning of life without an Oracle database?” we
are just in time, as this book (along with some professional help) is probably required.
But until you put these principles into action, you can at least start with some fresh
air, water, sunlight, and sources of nutrition other than the ones from the vending
machine. Then read on.

Our goal is to provide you with a way to optimize Oracle-based systems, not
just tune a database or an instance. Additionally, we will debunk many common
myths about system performance and tuning Oracle. Each chapter (like this one)
will contain a section on the “Myth and Folklore” applicable to the content of that
chapter. These are things that everybody “knows” but that aren’t true. We will provide
you with techniques to manage the various components of your entire system, not
just arbitrarily increase the size of the Oracle shared pool area, database buffer
cache, or the redo log buffer.

We will address issues specific to the major versions of Oracle, as well as common
topics that are relevant to Oracle versions 7.3 and above. We will also look at the major
platforms and provide information on areas of concern for each (when applicable). We
will assist you with the dreaded chore of tuning applications, even in the cases where
you can’t quite get access to the SQL (as in packaged applications). We will show you
things beyond just changing initialization parameters, simply creating additional
indexes, or simply adding hints to change the execution plans of the queries.

One of the key differences between this book and other Oracle tuning books
is the time-tested and field-proven methodology. This methodology looks at
Performance Management as having a system-wide scope; it takes a holistic approach
to Performance Management. While the New Age folks may have popularized the
holistic approach, we can think of someone else who also approached helping people
in a holistic manner by dealing with their body, soul, and spirit. For more information,
visit www.orapub.com and read the paper “Total Performance Management (An
introduction to the method),” by Craig A. Shallahamer.

By examining how Oracle, the operating system, and the application interact, it is
possible to accurately pinpoint bottlenecks and identify tuning avenues that provide
significant increases in performance. You need to alleviate the bottleneck(s) in your
system to fix your problem, and the goal is to cure the disease, not just the symptoms.

Performance increases need to be measurable and perceptible by the user
community. This book is dedicated to the idea that the bulk of possible performance
gains can be achieved quickly and with minimal effort if you truly identify and
understand the nature of your system, its constraints, and more importantly its
bottlenecks. Managing performance on Oracle-based systems can be exciting,
frustrating, and rewarding all at the same time. With the information in this book,
you will be able to enjoy the exciting rewards of being a DBA while minimizing the
level of frustration. And with this new job satisfaction, you will amaze your friends
and confound your enemies.
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What Is Tuning?
Tuning is a process of making a system meet one or more goals by purposefully
changing one or more components of your system. More specific to Oracle
performance, it is making purposeful component level changes to improve system
performance—that is, increased throughput and decreased response time.

In its simplest form, tuning means providing the correct amount of resources to
Oracle so that users are not kept waiting for data they need to do their jobs. All
right, that seems straightforward enough. Let’s just buy the biggest most robust
server in the market. No, while that may forestall a problem, it will not prevent it.
Again, you need to treat the disease not just the symptoms.

Sometimes supplying enough of the correct resources does not just mean
throwing more memory or CPUs into a server. It may mean redesigning parts of the
system or scheduling work and batch jobs appropriately to better utilize the existing
resources in a uniform fashion. When tuning is done in the context of Performance
Management, it takes into consideration all parts of the system and balances the
needs of one part against others.

Needless to say, the list of tuning avenues is endless. That means you may have
to think about all the issues in your environment. Some examples of such issues
are how moving data files or striping a table will affect the utilization of your I/O
controllers. Or, if you utilize NFS file systems to store some output files (say, from
an export or a job), how will that impact network traffic? How does that in turn
affect the network performance of data returned to interactive users? You must
consider changes made to SQL statements and how they will affect the amount of
data being manipulated at the client or at the server. Therefore, tuning in the context
of Performance Management means maximizing the use of all system resources to
improve performance.

Why Is Tuning Necessary?
So why tune? Consider an automobile. A manufacturer decides to create a really
exciting high-performance car. He sends the specifications to a designer. The
designer creates a blueprint calling for the finest composite materials and the most
powerful lightweight engine. Now, between budget constraints and lack of availability
of that lightweight engine, the builder has to use heavier materials and a different
engine. The sales manager notifies the builder that two-seat sports cars or sport
coupes are in vogue, so another change is made. Finally, the finished car is delivered.
But does it perform the way it was conceived? No. As it ages, will it continue to
perform as it did on the first day? No. When it is replaced with a newer car and if
that car is used just for short trips within the neighborhood, can it be used as a
racing car? No.
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Information systems go through similar phases. Few systems are designed with
a solid understanding of how they will be used and what is required of them. Fewer
still make it through the build phase without significant change in design. Additionally,
because of the changes a system undergoes through normal use or—in some cases
due to dramatic use—more tuning may be needed. Just like an automobile,
information systems need tuning, too. Things such as data distribution, modifying
the ways of querying data, and increasing amounts of data change the performance
characteristics of all systems.

As your car ages, it acquires deposits, some cylinders lose compression, and the
fuel injector may not work as efficiently as it did when it was new. Similarly, as a
database ages, indexes become imbalanced, and the distribution of data gets skewed.
These things affect how quickly Oracle can get off the starting line and return data
to a user. Over time, the very nature of the data can change. Applications that once
worked great no longer work so well. Therefore, there is a need for a methodical
process of tuning or Performance Management.

Using the automobile analogy, if you drive your car across the country in a road
rally, you can expect that it will need a tune-up when you get to the other side. The
same applies if you make wholesale changes to your database. If your system processes
huge transfusions of data or goes through mass purges, you can expect some tuning
opportunities to raise their heads. Clearly, tuning needs to be considered at all three
distinct phases of a system’s life: during design, at implementation, and then regularly
during the production lifecycle, as the system matures.

Who Should Tune?
Who should be responsible for tuning? Well, that really depends on whom you ask.
Many IT organizations are not organized optimally to handle potential performance
tuning situations. This is due to the fact that the staff is compartmentalized into
various departments, and they are usually are at odds with one another. The obvious
requirement in this situation is the need for good synergy between departments. This
should be done by promoting and championing a lead person who can work with
all departments for any/and all performance tuning efforts.

Ideally, the person responsible for system tuning efforts needs to have experience
with the system to be tuned. He or she should be knowledgeable about Oracle and
have some understanding of the operating system in question. There is also a need
for a good understanding of the application being used. That seems a bit much to
ask of any one person, but most DBAs have other team members who can help.
These include the operating system administrators, the application designers, and
the network administrators. Of course, only one person can lead. And when it comes
to Oracle systems, it is the DBA who has to exercise control over the process of
tuning, if the desired results are to be achieved.
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The DBA is usually in the best position to determine where the system bottlenecks
reside, but even a DBA should expect some help with understanding the operating
system–related issues. Let your structured analysis guide the entire process. Remember
that typically if a user has a performance-related concern and there is a database
involved, all fingers will point toward the database and the DBA.

How Much Should You Tune?
Many DBAs have gotten into the habit of tuning until they can’t tune anymore. This
not only drives them (and their customers) crazy with late hours and system downtime,
but also it doesn’t tend to result in much improvement in performance. We are
absolutely convinced that there are a growing number of DBAs out there who suffer
from the malady of Compulsive Tuning Disorder (CTD). We are pursuing all efforts
to gain federal grants so that advanced studies and research can be performed on
such individuals. If you or someone you know has CTD, help is on the way.

Joking aside, there is a dire need to prioritize tuning tasks and components that
can be changed, based on the return on investment (ROI) of the effort. This needs
to be done for your sanity and the sanity of the end user. You need to be able to
quantify your tuning goals and your performance increase. At some point, however,
every system experiences the law of diminishing returns and stops responding to
performance tuning attempts.

The law of diminishing returns states that “as consumers consume additional
units of a given product/service/resource, the additional benefit derived from
consuming the additional unit increases at a decreasing rate.” In common terms,
this means that as you continue to consume something, the benefit or satisfaction
you derive from consuming it progressively diminishes (of course, the exception to
this is beer drinking during happy hour). Each unit consumed reduces the incremental
benefit, and the benefit eventually tends to zero. Much before the benefit becomes
zero, consumption should stop. In our discussion, the cost of tuning a given aspect
or component of a system needs to stop when it ceases to generate any significant
quantifiable benefits or performance gains.

Now, time for a trick question! How much of a “noticeable” difference in
system performance would you be able to measure for an Oracle system with a
cache-hit-ratio of 99.999 percent vs. 99 percent? The truthful answer: very little! In
fact, you may be surprised to note that the system performance could be at perfectly
optimum levels, even if the cache-hit-ratio is low (say 70 percent). The question you
need to consistently ask yourself is this: “What is currently bottlenecking my system?”

If your system does not suffer any I/O or buffer block-related bottlenecks, the
cache-hit-ratios are doing just fine. Experience dictates that if more performance
increases are needed, you will need to look at other subsystems. Tuning is not a
contest to see who can have the highest cache-hit-ratio or the lowest get/miss ratio.
It is a concerted effort to improve the perceptible performance of the system.

P:\010Comp\Oracle8\145-4\ch01.vp
Friday, May 11, 2001 6:06:18 PM

Color profile: Generic CMYK printer profile
Composite  Default screen



Moral of the story
If you don’t have a bottleneck, then don’t tune that component. Or, as they say in
Texas, if it ain’t broke, don’t fix it. When you tune a component on a system, you
need to measure the performance difference and the cost of your efforts. Is the ROI
worth your efforts? You are the best judge of that.

When Should You Stop?
As former Oracle instructors, we loved to start our tuning classes with the overhead
projector (that was current technology at the time, so cut us some slack). We could
demonstrate our point about setting tuning goals with this projector. Of course,
those projectors had to be focused, or “tuned.” Every night, the janitorial crew
would clean the projector and in the process “un-tune” it; we would come in the
next morning and find it in need of tuning again. This was a great way of showing
how to over-tune a system. We would start with the slide completely out of focus.
When the projected image was blurry, it represented a system that required tuning.
Slowly we would adjust the knob, and soon the slide became clear. Though our
goal was to stop tuning when the image came into focus, we often succumbed to
our tendency to tweak just a little more. The result, of course, was that we made the
image blurry again. If we had stopped when the image came into focus, we would
not have had to refocus or retune.

The same applies to tuning any component of an Oracle system. In the context
of an overhead projector, it was as simple as turning a knob. It is too bad that
Oracle systems have yet to attain that level of sophistication, where tuning can be
done using knobs. At least we will have stories to tell our children and grandchildren
about how “Way back in the nineteen hundreds we had to tune using…” Some
industry experts suspect that databases will eventually self-tune themselves, based
upon a given set of performance objectives, using self-adjusting programs. We are
so glad that we have the opportunity to write this book before that takes place. Our
book will be radically smaller when that day dawns.

To avoid unnecessary tuning, you will need to establish clear goals. The goals
should be quantifiable. Tuning takes on a different approach depending on whether
you are trying to make the system faster or trying to return the results of a specific
query in a reasonable time frame. If you focus on making the system faster, you may
never be finished. However, if you are tuning with a specific and reasonable goal
in mind, you will reach an end point, at which time you can celebrate by having a
beer—no, make that two. (You are probably convinced, by this time, that we are a
couple of incurable drunks who prefer beer to flow in our arteries instead of blood.
We have decided to leave you wondering about that…at least for now!)

The core answer to the question “When should I stop?” depends on how well
you can identify and measure the effect of your tuning efforts. When identifying a
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problem with a system, you may be faced with a set of configuration changes that
help solve the problem. But it is extremely critical to ensure that the changes are
made in a controlled and methodical fashion, preferably one at a time. Avoid the
urge to change a bunch of initialization parameters all at once or the urge to build
several indexes on a table all at once.

Be organized in your approach. Prioritize the things you want to change.
Change them one at a time and evaluate the effect before changing the next one.
Sometimes you will find that you can stop after just one or two changes. More
importantly, by changing things one at a time, you avoid the risk of negatively
impacting performance. Blindly increasing the size of the shared pool, the database
buffer cache, and the log buffer all at once could cause adverse operating system
problems (such as elevated levels of paging and sometimes even process deactivation
and swapping).

Changing many things at once leaves you in a position of never really knowing
what you did to fix a particular problem. Should the same performance problem
arise again, you will be no better off before you solved the problem the first time.
Using a surgical approach to Performance Management allows you to leverage your
experience as you encounter more tuning challenges.

Keep in mind that it is possible to over tune. Since each component of your
system is interdependent on each other, any changes to one may retard performance
in another. This often means that tuning a 5-minute query to make it run in 15 seconds
instead of 30 seconds might not always be a good idea. If running the query in
15 seconds causes an increase in response times for other operations (say some
subsecond mission-critical transactions) you may create more problems than you
solved by not stopping at the agreed-upon target.

Moral of the story
When you reach the agreed-upon performance goals, stop all tuning efforts.
Remember to exercise control and avoid the temptation to tweak it just a little bit
more. We know that may be a hard habit to break, but perseverance will prevail.

In a Nutshell
Oracle Performance Management is a step-by-step process of iteratively investigating,
determining, and implementing tuning solutions using a proven methodology. While
tuning a system it is important to know when to tune, what to tune, how much tuning
it requires, and when the tuning efforts should stop. Specific goals need to be set and
all tuning efforts need to cease when those goals are attained.
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