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Oracle 10g Upgrade Experiences
by Ignatius Fernandez

Citius! Altius! Fortius!
Faster! Higher! Stronger!

—The Motto of the Olympic Games

Introduction

W
e are a fast-growing provider of web-based
business software to mid-size businesses
with thousands of users across North
America and overseas. Unlike traditional

big-box software, our solution was developed with web-
hosting in mind. The “shared everything” architecture con-
sists of a powerful farm of web servers and database servers
housed in a state-of-the-art co-location center and fed with
redundant power and internet connections. Fine Grained
Access Control is successfully used in conjunction with
Demand Management techniques such as Query Governors
to create a highly leveraged and scalable hardware and soft-
ware solution that gives mid-sized businesses the feel of an
expensive big-box solution at a fraction of the cost and in a
fraction of the time. In this paper, I will share some of our
experiences of upgrading our production platform from
Oracle 9i to Oracle 10g.

Why Did We Upgrade?

The architecture team had been tasked with choosing
and installing more powerful database servers to ensure that
there would be enough database capacity for the foreseeable
future. We decided to use Oracle 10g in the new server
design. Since the application servers and web servers were
not part of the project, we decided to leave the clients on
Oracle 9i.

Research

The first thing to do was to learn all we could about
Oracle 10g. I recommend that everybody start with a 20-
article series by Arup Nanda, Oracle Magazine’s “DBA of the
Year” for 2003. It can be found at http://www.oracle.com/
technology/pub/articles/10gdba/index.html. It’s a quick way to
get your feet wet and doesn’t cost a penny. Check out amaz-
ing features like “flashback database,” which allows you to
perform fast database recovery without using backups! Also
check out “grid control,” which puts the “g” into Oracle 10g.
It allows you to do things like compare two database config-
urations or two server configurations.

If you really miss the new book smell, consider investing
in Oracle Database 10g New Features by Robert Freeman,
brought to you by Oracle Press. If you want to burnish
your resume with the Oracle Certified Professional logo,
you can turn to Sybex, who have beaten everybody else to
market with OCP: Oracle 10g New Features For

Administrators, by Bob Bryla
and Biju Thomas.

If you want to go for the
gold, download the Oracle
documentation from http://
www.oracle. com/technology/
documentation/ database10g.html
and start with the New Features
Guide. To make things a trifle
challenging, the New Features
Guide is a pretty minimalist
listing of the new features. You
will have to use the Search tool
provided with the documentation to search the other
manuals for the information you need. However, this
approach is highly recommended for the serious student,
for several reasons. The Oracle documentation cannot be
beat for correctness and sheer volume of detail. Finally,
some of the new features in Oracle 10g are minor im-
provements on major new features introduced in Oracle
9i. For reasons of space, the books we mentioned assume a
familiarity with Oracle 9i features. As an example, Oracle
10g offers improvements on the Virtual Private Database
(VPD) feature introduced in Oracle 9i. Chances are that
you have not encountered this feature before and you will
need to review several long chapters in the Security Guide
before you can claim to fully understand the Oracle 10g
improvements.

A Few of My Favorite Things

Outstanding reasons why you should rush to upgrade to
Oracle 10g include AWR (Automatic Workload Repository)
and ADDM (Automatic Database Diagnostic Monitor) and
the new and improved web-based Enterprise Manager inter-
faces dubbed “Database Control” and “Grid Control.” AWR
and ADDM represent the new and improved STATSPACK
introduced in Oracle 8i. AWR is a data collection infra-
structure and is hardwired into the Oracle engine. A spe-
cial Oracle process called MMON handles data collec-
tion. A “snapshot” is generated at configurable intervals
and ADDM is invoked to identify problems and suggest
solutions. The ADDM report is vastly superior to the
STATSPACK report because it does not simply spew a dry
collection of metrics. Instead it identifies problems, esti-
mates their impact on performance, and suggests solu-
tions. You have to see it in action to believe it.

The developers of Oracle 10g have done a superb job in
precisely articulating the goal of database tuning and creat-
ing tools to further that goal. The goal of database tuning is
to minimize “total database time,” which is defined as the
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total time spent by database connections working or wait-
ing, i.e., the total active time spent by all database connec-
tions. Oracle 10g tracks database time in the WRH$_SYS_
TIME_MODEL table.

This clear definition of database tuning highlights the
fact that database tuning requires a two-pronged approach.
You need to reduce the amount of resources consumed by
database sessions (perhaps by SQL tuning) as well as iden-
tify and remove bottlenecks that cause sessions to wait.
Note however that reducing “working time” can also have
an impact on “waiting time” and vice versa.

Most importantly, this clearly articulated goal of data-
base tuning also provides a clear way to measure and quan-
tify the effect of any tuning measures. In fact, ADDM
attaches an estimate of the reduction on database time to
every suggestion it makes.

The stunning highlight of AWR is the “Sessions Waiting
and Working” graph displayed by Oracle Enterprise Mana-
ger. Every active Oracle session is either working or waiting.
There are many different reasons why sessions find it nec-
essary to wait and these can be classified into major classes
(e.g., I/O, Concurrency, Application etc.). The number of
sessions working and the number of sessions waiting in
each major wait class can be plotted on a graph, creating a
picture that is worth a thousand words (see Figure 1). After
you have looked at this graph often enough, any atypical or
abnormal pattern will stick out like a sore thumb, prompt-
ing you to immediately check the ADDM report for the
time period in question.

There’s No
Substitute for
Experience

Our team represents some of the most knowledge-
able and experienced in the industry. We are
authors and speakers with long careers as Oracle

experts, averaging 12 years. Our specialty is providing
remote DBA services and onsite Oracle database
consulting.

We offer a free consultation to discuss:

➤ Increasing uptime and reliability 
➤ Minimizing downtime and data loss 
➤ Optimizing performance 
➤ Reducing cost of database operations

Call Us Today!
(415) 344-0500 • (888) 648-0500

www.dbspecialists.com

Note that the area of the various bands is an approxima-
tion of each component of total database time.

Figure 1: Graph of Sessions Waiting and Working

A longer overview of AWR, ADDM, and the new and
improved graphical tools in Enterprise Manager can be
found in Arup Nanda’s lecture series.

Don’t miss our
Fall Conference!

November 4, 2004, at the
Computer History Museum

in Mountain View, CA!
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Taking the “g” out of Oracle 10g!

Oracle touts the new manageability features of Oracle
10g, which help you manage the computing “grid.” These
manageability features put the “g” into Oracle 10g.
Unfortunately, most of the new manageability features
including “Database Control,” “Grid Control,” AWR, and
ADDM are separately licensed, and only if you have previ-
ously licensed Enterprise Edition, which, at $40,000 per
CPU, costs about three times more than Standard Edition
and eight times more than Standard Edition One, the low-
end offering for servers with one or two CPUs.

Interestingly, these manageability features are automat-
ically installed even with Standard Edition and cannot be
disabled. However, the Licensing Information manual
clearly forbids their use. If the language is to be believed,
you may not click on dozens of links or menu items in
“Database Control” and “Grid Control” nor may you
directly query the database tables in which information is
being automatically collected by the MMON process.
Chapter 2 of the Licensing Information Manual covers
Options and Packs. All the new manageability features of
Oracle 10g are grouped into four “Management” packs
(Diagnostics Pack, Tuning Pack, Change Management
Pack, and Configuration Management Pack), which have
their roots in older versions of Oracle. Here is representa-
tive language from the Licensing Information manual.

“The entire Database Performance page, which
you reach by clicking the Performance subtab from the
Database home page, is part of this pack.”

Further confirmation of Oracle’s position is available in
Metalink Document 271886.1: Differences Between Different
Editions of Oracle Database 10g. Note that some stunning
features of Oracle 10g, such as “flashback database” are
indeed disabled in Standard Edition and Standard Edition
One. It is possible that in a future patch release, Oracle will
disable the manageability features now conveniently
enabled.

Upgrade Methodologies

There are three ways you can upgrade the database. You
can either use the interactive Upgrade Assistant, upgrade
the database manually, or export the database out of the
old database and import it into a freshly created Oracle 10g
database. We decided to use the import method for the fol-
lowing reasons even though it would take substantially
longer than the other methods:

➤ There are usually one-time performance gains to be
obtained by rebuilding tables and indexes. Cache
effectiveness is increased by packing rows tightly
into data blocks, lowering the high-water mark,
eliminating chained rows, and rebalancing indexes.
Our testing also showed that a complete rebuild
would shrink the database size by almost one-third.
This would significantly reduce database backup
times, which had begun to exceed the Service Level
Objectives.

➤ Twice before, with Oracle 8i and with Oracle 9i, we
had upgraded “in place” and continued to live with

the old space management technology. The import
method is the only way to convert to locally man-
aged tablespaces, uniform allocation, and automatic
segment space management (ASSM).

➤ We took the opportunity to perform all kinds of
housecleaning. Some data files had grown larger
than the size we were comfortable with. Permissions
were out of whack in some cases. Some schemas
could be dropped. For good measure we decided to
increase the database block size to accommodate the
rapidly growing complexity of the application.

It is true that the above reasons are really justification for
a database rebuilding exercise, not really for our decision to
not upgrade the database in place. Here are two additional
reasons why we finally decided to use the longer route:

➤ It is often politically more expedient (and logistically
more efficient) to add an additional task to an exist-
ing project than to undertake it as a second project.
Business users are uncomfortable with frequent
requests for downtime. One must take advantage of
windows of opportunity such as long weekends. It is
easier to piggyback on an already approved down-
time window rather than to make a request for addi-
tional downtime. We decided to piggyback the data-
base rebuild onto the Oracle upgrade just as we had
already piggybacked the Oracle upgrade onto the
hardware upgrade.

➤ The main attraction of Oracle 10g was the improved
management and monitoring tools that we will high-
light later in this article. We found that it was proce-
durally less complex to import the application data
into a fully configured Oracle 10g database than to
bolt on all the necessary management and monitor-
ing pieces to an Oracle 9i database that had been
upgraded in place.

The rebuilding route is not for everybody, especially
when the source databases get very large, although it is
possible to speed the process using network “pipes” and by
creating multiple export and import streams. The upgrade
manual contains a discussion of all three approaches, i.e.,
the Database Upgrade Assistant (DBUA), manual upgrades,
and complete rebuilds.

Pre-Upgrade Experiences

Because we are an application developer, we have com-
prehensive regression test suites. Full-scale automated
regression testing on full-sized data sets established that
Oracle 10g operated at similar if not better performance
levels than Oracle 9i. We did encounter a few subtle differ-
ences in SQL behavior that the developers were able to
work around. We found no incompatibilities between
Oracle 9i clients and Oracle 10g so we stuck with our deci-
sion to leave the web servers and Oracle 10g on Oracle 9i.

After creating pristine databases on the new hardware
configuration, we shut down the databases and backed up
the Oracle filesystems. We then repeated the import and
export exercise several times to practice our approach. We
handled the largest tables separately to reduce the total
amount of time to perform the export and import.
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Post-Upgrade Experiences

Thanks to all our testing and preparation, the upgrade
went smoothly but we did encounter a couple of prob-
lems over the next few weeks. For some reason, we began
to encounter ORA-04031 errors every afternoon when
application usage peaked. To make a long and complicat-
ed story short, ORA-04031 errors result when a session
cannot find enough space in the shared pool. The whole
database freezes (and the DBAs go into panic mode) while
the database attempts to find its footing. Oracle Support
recommended we try the new “Automatic Shared Memory
Management” (ASMM) feature, but that was no help.
Mysteriously the problem returned to manageable levels
when we eliminated CPU hyper-threading. Prior to the
10g upgrade, we had not encountered an ORA-04031 in
several years, so we are convinced that the return of these
errors was no coincidence.

We also encountered a problem with the nifty new com-
pressed RMAN backups. Our backup strategy includes disk
backups followed by tape backups, and Oracle 9i required
us to compress the disk backups as a separate step. Oracle
10g compresses as it goes, which reduced the total time for
the backup by almost 50%. However, paging and swapping
went through the roof and application response plummet-
ed during backups. Our system administrators solved the
problem by tweaking the system parameters that relate to
page caching.

On the positive front, our measurements showed a 25%
improvement in application performance, though we can-

not separate the contributions of the hardware upgrade, OS
upgrade, Oracle upgrade, and database rebuild! We were
very pleased with the 50% reduction in backup times. We
were also able to eliminate the job that collected optimizer
statistics, because Oracle 10g does it automatically and effi-
ciently.

Recommendations

If you are still on Oracle 8i and have only recently begun
considering moving to Oracle 9i, you could evaluate the
option of skipping Oracle 9i completely and going directly
to Oracle 10g. ▲

Iggy Fernandez is the Lead DBA for a Silicon Valley startup
and is Oracle 10g certified. Previously, he was the manager of
database administration for Corio, an Application Services
Provider (ASP) and was responsible for a mixed portfolio of
nearly one thousand Oracle and SQL Server databases. He is
interested in best practices for Oracle database administra-
tion and is writing a book called A Structured Approach to
Oracle Database Administration using Oracle 10g, which
seeks to apply I.T. Service Management (ITSM) techniques
to Oracle database administration. You can contact him at
iggy_fernandez@hotmail.com.
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