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Oracle Database 12c R2 Advanced PL/SQL ED2: New
Features and Enhancements

Oracle Database 12c Release 2 (12.2) introduced significant advancements in its PL/SQL engine. This article delves
into the enhancements found in the second edition (ED2) of the advanced PL/SQL features, focusing on areas such as
performance improvements, new data types, enhanced security, and improved debugging capabilities. We'll
explore how these features empower developers to build more robust, efficient, and secure database applications.

Introduction to Oracle Database 12c R2 Advanced PL/SQL ED2
Oracle's PL/SQL (Procedural Language/SQL) is a powerful extension to SQL, enabling developers to create complex

database procedures, functions, packages, and triggers. The 12c R2 release, specifically the second edition of its
advanced PL/SQL features, brought a host of improvements that streamlined development and enhanced application

performance. Understanding these advancements is crucial for any database developer working with Oracle 12c R2 or
migrating to newer versions. This article serves as a comprehensive guide to these key enhancements, focusing on

practical applications and benefits for developers.

Enhanced Performance and Optimization Techniques
One of the significant improvements in Oracle 12c R2 Advanced PL/SQL ED2 lies in performance optimization. Oracle

invested heavily in improving the underlying engine, resulting in faster execution times for many common PL/SQL
operations.

Bulk Processing: ED2 significantly improved the performance of bulk collection processing, making operations
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involving large arrays and nested tables considerably faster. This is especially beneficial for applications
handling significant data volumes. For instance, processing a large array of customer records for a batch update

now runs demonstrably quicker.

Optimized Compilation: The compiler in 12c R2 ED2 underwent enhancements resulting in faster compilation
times for large PL/SQL units. This reduces the development time and speeds up the deployment process.

Improved Query Optimization: While not strictly a PL/SQL feature, the integration between PL/SQL and the
database's query optimizer saw improvements in 12c R2 ED2. This results in more efficient execution of SQL

statements embedded within PL/SQL blocks. This synergy leads to overall better application performance.

New Data Types and Native JSON Support
Oracle 12c R2 introduced several new data types to simplify data handling and manipulation within PL/SQL.

JSON Support: The native support for JSON (JavaScript Object Notation) data is a significant addition. This
allows developers to easily work with JSON data directly within PL/SQL, eliminating the need for manual

parsing and conversion. Functions like `JSON_VALUE`, `JSON_OBJECT`, and `JSON_QUERY` streamline the
interaction with JSON data sources.

Enhanced Collection Handling: The handling of collections (arrays, nested tables, and associative arrays) was
refined, offering improved performance and easier manipulation. Features like bulk binding for collection

processing further improved efficiency.

Custom Data Types: While not strictly new in 12c R2, the enhanced capabilities for defining and utilizing
custom data types, especially object types, offer more powerful ways to model complex data structures within

the database.

Advanced Security Features in PL/SQL
Security remains a paramount concern in database applications. Oracle 12c R2 Advanced PL/SQL ED2 strengthens

security through several features.
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Fine-Grained Access Control: The ability to implement granular access control over individual PL/SQL units
enhances security. This allows database administrators to control which users have the privilege to execute

specific procedures or functions.

Deterministic Functions: Using deterministic functions when appropriate helps ensure the integrity and
predictability of results, which is essential for security-sensitive applications. The improved compiler and

optimization in ED2 made it more efficient to leverage deterministic functions.

Secure Coding Practices: While not a direct feature, ED2's performance improvements incentivize better
coding practices. Optimized code is usually more concise and easier to audit, reducing the risk of security

vulnerabilities.

Enhanced Debugging and Development Tools
Debugging PL/SQL code can be challenging. Oracle 12c R2 Advanced PL/SQL ED2 improves the developer experience

through various enhancements.

Improved Debugging Tools: The integrated debugging tools in SQL Developer and other Oracle tools were
enhanced in 12c R2, providing better features for stepping through code, setting breakpoints, and inspecting

variables.

Improved Error Handling: Enhanced error handling mechanisms aid in identifying and resolving issues more
effectively. The improved error messages provide more context and information, reducing debugging time.

Unit Testing Frameworks: Although not directly a part of PL/SQL, the integration with testing frameworks
simplifies the development of reliable and well-tested PL/SQL code.

Conclusion
Oracle Database 12c R2 Advanced PL/SQL ED2 represents a significant step forward in database application

development. The combination of performance enhancements, new data types, advanced security features, and
improved debugging tools empowers developers to build more efficient, secure, and robust applications.
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Understanding and utilizing these features are critical for any database developer working with Oracle 12c R2 or
migrating to more recent versions. The improvements outlined here contribute to a more streamlined and productive

development process, ultimately leading to better database applications.

FAQ
Q1: What are the key performance improvements in PL/SQL ED2 compared to previous versions?

A1: ED2 boasts improved bulk collection processing, faster compilation times for large PL/SQL units, and enhanced
integration with the database's query optimizer, resulting in faster execution speeds and reduced development time.

The impact is most noticeable when dealing with large datasets or complex procedures.

Q2: How does native JSON support simplify PL/SQL development?

A2: Previously, developers had to manually parse and convert JSON data, a tedious and error-prone process. ED2's
native JSON support provides built-in functions to directly work with JSON data, streamlining the process and

reducing development effort.

Q3: What are the benefits of using deterministic functions in PL/SQL?

A3: Deterministic functions always return the same result for the same input. This property is critical for security and
data integrity, as it helps prevent unpredictable behavior and potential security vulnerabilities.

Q4: How do the enhanced debugging tools in 12c R2 improve the development workflow?

A4: The improved debugging tools, available in SQL Developer and other IDEs, offer more comprehensive features
like advanced breakpoints, variable inspection, and step-through debugging, significantly reducing the time spent

resolving issues.

Q5: Are there any compatibility issues when upgrading to Oracle 12c R2 ED2?

A5: While generally backward compatible, always thoroughly test your applications after upgrading. Some older
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features might be deprecated, and some minor syntax changes may require adjustments. Consult the Oracle
documentation for detailed compatibility information.

Q6: How can I learn more about the specific syntax and usage of the new features in ED2?

A6: Oracle provides extensive documentation on its website. You can find detailed information on specific functions,
data types, and other features related to PL/SQL in 12c R2 ED2 by searching the Oracle documentation. Also, online

tutorials and courses offer practical examples and guidance.

Q7: What are the future implications of the enhancements in Oracle 12c R2 Advanced PL/SQL ED2?

A7: The improvements in 12c R2 ED2 laid a foundation for further advancements in subsequent Oracle database
versions. The focus on performance, security, and developer experience continues to drive innovation, making PL/SQL

a robust and efficient language for modern database applications.

Q8: Can I utilize these features in other Oracle Database versions?

A8: Many of the core concepts and underlying improvements found in 12c R2 ED2 are foundational and have been
further developed in later versions of Oracle databases. However, the specific syntax and availability of individual

features may vary. Always refer to the official documentation for the specific Oracle Database version you are using.

Diving Deep into Oracle Database 12c R2 Advanced PL/SQL ED2: New
Features and Enhancements

Oracle Database 12c Release 2 brought a abundance of advancements to its already powerful PL/SQL engine. The
second edition (ED2) of the associated manual further clarifies these additions , providing developers with a complete

understanding of the upgraded language features. This article will delve into some key developments in Oracle
Database 12c R2 Advanced PL/SQL ED2, highlighting their practical implementations and advantages for developers.

One of the most notable improvements in this release is the enhanced support for JSON. Oracle Database 12c R2
significantly increased its JSON capabilities, and ED2 provides in-depth instructions on how to utilize these powerful
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features within PL/SQL. Developers can now easily incorporate JSON data into their programs , using new functions
and procedures to parse JSON structures . This streamlines the building of applications that communicate with

modern web services and APIs, which often rely on JSON data transmission. Imagine, for instance, a program that
needs to process large volumes of user data from a social media platform. Using the improved JSON support in

PL/SQL, developers can effectively extract, transform, and load (ETL) this data with decreased work .

Another key point of enhancement in ED2 is the clarification and expansion of features related to exception handling.
The revised documentation provides a more detailed account of the different exception handling techniques available

in PL/SQL, including best practices for developing robust and trustworthy applications. This is essential because
effective exception handling is key to creating reliable software. By thoroughly handling exceptions, developers can
preclude unexpected program crashes and guarantee data consistency . The ED2's expanded treatment of this topic

greatly enhances the overall developer path.

Furthermore, ED2 provides useful perspectives into the optimization of PL/SQL code. The guide offers effective tips
and methods for writing more productive PL/SQL code. This includes approaches for reducing database round trips,
optimizing SQL queries embedded within PL/SQL blocks, and efficiently using sundry PL/SQL features to improve
performance. This aspect of ED2 is priceless for developers seeking to build high-performance applications. For

example, understanding how to use bulk collection processing can dramatically decrease the number of database calls
necessary to perform a given task, resulting in significant performance gains.

Finally, ED2 provides revised information on security best practices for PL/SQL development. This includes guidance
on safeguarding sensitive data, preventing SQL injection attacks, and controlling user access to PL/SQL code and

data. In current environment , where data security is paramount, this is a essential element of software development.

In closing, Oracle Database 12c R2 Advanced PL/SQL ED2 presents a treasure trove of improved features and
refinements that considerably enhance PL/SQL developers. From improved JSON support to refined exception

handling and optimization techniques, ED2 provides a comprehensive and useful resource for building robust and
protected applications.

Frequently Asked Questions (FAQs):

1. Q: Is ED2 a completely different version of the 12c R2 PL/SQL manual or simply an revision ?
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A: ED2 is a revised edition, incorporating clarifications and additions based on input and additions introduced since
the first edition.

2. Q: What are the most important differences between ED1 and ED2?

A: Key differences include improved coverage of JSON support, more detailed exception handling guidance, and
additional information on performance optimization and security best practices.

3. Q: Is ED2 only for experienced PL/SQL developers, or is it accessible for beginners?

A: While it goes into substantial depth , ED2's structure makes it beneficial for both experienced developers and those
still learning their PL/SQL skills.

4. Q: Where can I find the ED2 manual?

A: The ED2 documentation is usually available through Oracle's official website or through your Oracle support
channels. You may also locate it through online technical libraries or bookstores.
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