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Manual SQL Tuning in
Oracle 109g: A Deep
Dive

Oracle 10g, while a legacy database system, still
powers many critical applications. Understanding
and performing manual SQL tuning in Oracle 10g
remains a crucial skill for database administrators
(DBAs) and developers seeking optimal
performance. This article delves into the intricacies
of manual SQL tuning, focusing on techniques and
strategies specific to Oracle 10g. We'll cover
crucial aspects such as identifying performance
bottlenecks, analyzing execution plans, and
applying effective optimization techniques.

Understanding Performance



Manual Sql Tuning In Oracle 10g

Bottlenecks: The First Step in
Manual SQL Tuning

Before diving into optimization techniques,
accurately identifying performance bottlenecks is
paramount. Slow-running queries often stem from
inefficient SQL code, inadequate indexing, or
poorly chosen database structures. Several tools
and techniques help pinpoint these issues:

e SQL*Plus and TKPROF: These classic
Oracle utilities provide insights into query
execution. "SQL*Plus” allows you to execute
qgueries and capture the execution time.
"TKPROF" analyzes the trace files generated
by "SQL*Plus” (using the "SET AUTOTRACE
TRACEONLY" command) to reveal detailed
execution statistics, including the number of
rows processed, CPU time consumed, and
I/0 wait times. Analyzing this data helps
identify queries consuming excessive
resources. For example, a query with high
"consistent gets" might indicate a need for
improved indexing. This is a critical aspect of
Oracle 10g performance tuning.

e Oracle Enterprise Manager (OEM): OEM,
even in its 10g incarnation, offers a graphical
interface for monitoring database
performance. It provides dashboards
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showing resource usage, top SQL
statements, and wait event statistics. This
allows for a higher-level view,
complementing the granular data provided
by "TKPROF". This visual representation
helps with quick identification of slow SQL
queries.

AWR (Automatic Workload Repository):
Though less readily available in earlier
versions of 10g, AWR, if enabled, provides
historical performance data, allowing for
trend analysis and identification of recurring
performance issues. This proactive approach
to monitoring is crucial for preventing
performance degradation over time.

Analyzing Execution Plans:
The Heart of Manual SQL
Tuning

Once you've identified slow queries, the next step
is to analyze their execution plans. The execution
plan outlines the steps the Oracle optimizer takes
to execute a SQL statement. Understanding the
plan is vital for identifying inefficiencies.

e "EXPLAIN PLAN': This command in

"SQL*Plus’ generates a plan for a given SQL
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statement. The output, however, is difficult
to read directly. To visualize the plan, you'd
typically use "AUTOTRACE" or a third-party
tool.

e« "'DBMS_XPLAN" Package: This PL/SQL
package offers more sophisticated plan
analysis capabilities. It allows for formatting
the execution plan in a more readable
format, including graphical representations if
integrated with tools like SQL Developer.
Using this package allows for a more
thorough analysis of the query
optimization process.

Inefficient plans frequently show full table scans
instead of index scans, nested loop joins instead of
hash joins, or excessive sorts. By understanding
the plan, you can identify areas for improvement.

Optimization Techniques:
Improving Query Performance

Based on the execution plan analysis, you can
apply various optimization techniques:

e Creating or Modifying Indexes: This is
often the most effective way to improve
query performance. Properly chosen indexes
can dramatically reduce the time it takes to
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access the required data. For example,
adding a composite index on frequently
joined columns can significantly accelerate
join operations. Careful consideration of
index design is critical to avoid index bloat
and maintenance overhead. This is directly
related to database indexing best
practices.

SQL Rewrite: Sometimes, rewriting the SQL
statement itself can yield significant
performance gains. For example, replacing
"EXISTS® subqueries with joins, or optimizing
correlated subqueries, can drastically
improve query execution. This is a direct
application of SQL performance
optimization techniques.

Materialized Views: These pre-computed
views can drastically speed up frequently
accessed read-only queries. However, it is
important to carefully consider the
maintenance overhead involved, as
materialized views need to be refreshed
periodically.

Hint Optimization: While generally
discouraged for production systems due to
their potential to impact future optimizer
behavior, hints can be used to enforce a
particular execution plan in some specific
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cases. These should only be used after
careful testing and understanding.

Monitoring and Maintaining
Performance After Tuning

Manual SQL tuning isn't a one-time task. After
implementing optimizations, it's crucial to monitor
the impact of the changes and proactively address
any new performance bottlenecks. Regularly
review query execution plans, database statistics,
and resource usage to ensure ongoing
performance.

Conclusion

Manual SQL tuning in Oracle 10g demands a blend
of technical expertise and methodical analysis. By
systematically identifying bottlenecks, analyzing
execution plans, and applying appropriate
optimization techniques, you can significantly
enhance the performance of your Oracle 10g
database. Remember that ongoing monitoring and
proactive adjustments are essential for
maintaining optimal performance over time.
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FAQ

Q1: What is the difference between manual
and automatic SQL tuning in Oracle 10g?

Al: Manual SQL tuning involves directly analyzing
SQL statements, execution plans, and database
statistics to identify and resolve performance
issues. Automatic tuning, on the other hand, relies
on the Oracle optimizer's built-in algorithms and
features to automatically adjust database
parameters and query plans. Manual tuning offers
more control and deeper understanding, while
automatic tuning provides a simpler, though
potentially less optimal, solution.

Q2: How often should | perform manual SQL
tuning?

A2: The frequency depends on your application's
workload and its sensitivity to performance issues.
Regularly scheduled performance reviews,
potentially monthly or quarterly, are
recommended, coupled with on-demand tuning
when specific performance problems arise.

Q3: What tools are crucial for manual SQL
tuning in Oracle 10g?

A3: Essential tools include "SQL*Plus™, "TKPROF",
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"DBMS_XPLAN", and potentially Oracle Enterprise
Manager (OEM). Third-party tools can further
enhance analysis and visualization capabilities.

Q4: What are the risks associated with using
hints in SQL statements?

A4: Hints override the Oracle optimizer's choices,
potentially leading to suboptimal performance in
future scenarios if the underlying data or workload
changes. Over-reliance on hints can also make
maintenance and troubleshooting more difficult.

Q5: How can | identify queries that are
causing the most performance problems?

A5: Use tools like OEM or AWR to identify queries
with high CPU usage, high 1/0 wait times, or
consistently long execution times. “TKPROF®
provides a detailed breakdown of the resource
consumption for each query.

Q6: Is manual SQL tuning still relevant in
modern database systems?

A6: While modern databases have advanced
automatic tuning features, manual tuning remains
a crucial skill for DBAs and developers. It provides
a deeper understanding of performance issues and
allows for fine-grained optimizations that
automatic tuning might miss.
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Q7: What are some common performance
bottlenecks in Oracle 10g?

A7: Common bottlenecks include inefficient SQL
code, inadequate indexing, full table scans, poorly
chosen join methods, and insufficient memory or
I/O resources.

Q8: How can | improve the performance of a
query with many joins?

A8: Optimize join order using hints (carefully!),
ensure appropriate indexing on join columns,
consider using materialized views for frequently
accessed join results, and evaluate alternative join
methods (e.g., hash joins instead of nested loop
joins).

Manual SQL Tuning in Oracle 10g: A Deep Dive

Oracle 10g, while a venerable database system,
still demands meticulous attention to SQL
performance. Boosting the speed and
effectiveness of SQL queries is critical for any
application relying on it. While automated tools
can be found, understanding manual SQL tuning
continues a essential skill for database
administrators (DBAs) and developers alike. This
article dives into the intricacies of manual SQL
tuning in Oracle 10g, providing practical strategies
and techniques to improve query performance.
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Understanding the Bottlenecks:

Before starting on any tuning attempt, identifying
the performance bottleneck is essential. A slow
query could be undergoing from various issues,
including deficient indexing, poor table joins,
overabundant full table scans, or faulty data
access patterns. Oracle 10g provides a wealth of
tools to diagnose these problems, including:

e “explain plan': This powerful command
shows the execution plan of a SQL
statement, exposing the phases Oracle
employs to obtain the needed data. By
inspecting the plan, you can identify pricey
operations like full table scans or inefficient
joins.

» “tkprof': This utility analyzes the trace files
produced by Oracle, offering detailed
information into the resource usage of SQL
statements. It quantifies the time spent on
different operations, allowing you to focus on
the most slow parts of the query.

e Statspack: While not specifically a tuning
tool itself, Statspack, built into Oracle 10g,
collects crucial performance metrics which
can help pinpoint problematic queries and
highlight areas for improvement.
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Key Tuning Techniques:

Once the bottleneck is identified, various tuning
techniques can be implemented. These include:

¢ Indexing: Creating appropriate indexes is
often the most successful way to improve
query performance. Indexes enable Oracle
to swiftly find the needed rows without
examining the entire table. However, too
many indexes can impact insert, update, and
delete operations, so considerate planning is
crucial.

* Query Rewriting: Occasionally, a poorly
written query can be the root cause of poor
performance. Rewriting the query using
more efficient syntax, such as using
appropriate joins (e.g., avoiding Cartesian
products), leveraging analytic functions, and
using appropriate data types can
dramatically improve execution time.

e Hint Usage: Oracle provides hints -
directives embedded within the SQL
statement - that modify the optimizer's
choice of execution plan. Hints should be
used sparingly, as they can hide underlying
problems and render the query less portable.

e Materialized Views: For queries that
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frequently access the same subset of data,
materialized views can significantly boost
performance. These are pre-computed views
that hold the outputs of the query,
decreasing the amount of processing
required each time the query is run.

Example:

Consider a query that joins two large tables
without indexes:

\\Sql

SELECT * FROM employees e, departments d
WHERE e.dept id = d.dept id;

This query will likely perform a full table scan on
both tables, resulting in extremely slow
performance. Adding indexes on
“employees.dept_id" and “departments.dept_id"
will drastically improve performance. Additionally,
rewriting the query using ANSI join syntax:

\\Sql

SELECT * FROM employees e JOIN departments d
ON e.dept_id = d.dept_id;
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can enhance readability and potentially aid the
optimizer in selecting a better execution plan.

Conclusion:

Manual SQL tuning in Oracle 10g is a difficult but
satisfying process. By mastering the techniques
outlined above and employing Oracle's built-in
tools, DBAs and developers can significantly
improve the performance of their applications.
Remember that continuous monitoring and
preventative tuning are key to maintaining optimal
database performance.

Frequently Asked Questions (FAQs):

1. Q: What is the role of the Oracle
optimizer?

A: The optimizer analyzes SQL statements and
determines the most efficient execution plan to
retrieve the data. Manual tuning involves
influencing or overriding the optimizer's choices
where necessary.

2. Q: When should | use hints?

A: Hints should be used cautiously and only when
you have a deep understanding of the optimizer
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and the specific performance problem. They are
not a replacement for proper database design and
query optimization.

3. Q: How can | learn more about manual SQL
tuning?

A: Oracle provides extensive documentation, and
numerous online resources, including blogs,
tutorials, and training courses, are available to
enhance your skills.

4. Q: Are there any automated tuning tools
for Oracle 10g?

A: While Oracle 10g has some automated tools,
they are generally less sophisticated than those
found in later versions. Manual tuning remains a
critical skill.
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