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                                      Oracle Database 19c: Advanced PL/SQL 

Duration: 24 Hours (3 Days) 

Overview 

The Oracle Database 19c: Advanced PL/SQL course is designed for experienced PL/SQL programmers 

who want to learn advanced features and best practices for building robust and secure applications. This 

comprehensive SQL PLSQL course goes beyond the basics, empowering learners to write efficient and 

complex PL/SQL code.Starting with an introduction to the course structure, Module 1 sets the stage for a 

deep dive into advanced programming topics. Each subsequent module tackles a specific aspect of 

PL/SQL, from leveraging Exadata Express Cloud Service in Module 2 for cloud-based solutions, to 

understanding and using Collections in Modules 3 and 4. The course also covers Handling large objects, 

Utilizing JSON data, and implementing advanced interface methods.Performance tuning, Caching 

strategies, and Code analysis are thoroughly explored to enhance application efficiency. Security is a 

major focus, with modules dedicated to application security, Preventing SQL injection attacks, and 

employing Advanced security mechanisms to protect sensitive data. Overall, this course equips learners 

with sophisticated tools and knowledge to excel in PL/SQL development. 

Audience Profile 

The Oracle Database 19c: Advanced PL/SQL course is designed for experienced professionals seeking to 

deepen their expertise in Oracle PL/SQL, database management, and performance tuning. 

• Target Audience for the Course: 

• Database Administrators 

• PL/SQL Developers 

• Data Analysts 

• Software Engineers with a focus on database systems 

• IT Professionals working with Oracle Databases 

• System Integrators 

• Technical Consultants 

• Data Warehouse Specialists 

• Application Developers working with Oracle Database 19c 

• Database Designers 

• Security Administrators 

• Performance Tuning Specialists 

Course Syllabus 

1 Introduction 

• Course Agenda 1-2 

• Lesson Agenda 1-3 

• Assumptions 1-4 

• Course Objectives 1-5 

• Course Agenda 1-6 

• Appendixes Used in This Course 1-7 
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• Lesson Agenda 1-8 

• PL/SQL Development Environments 1-9 

• Oracle SQL Developer 1-10 

• Specifications of SQL Developer 1-11 

• SQL Developer 19.x.x Interface 1-12 

• Coding PL/SQL in SQL*Plus 1-13 

• Lesson Agenda 1-14 

• Tables Used in This Course 1-15 

• Order Entry Schema 1-16 

• Human Resources Schema 1-18 

• Lesson Agenda 1-19 

• Oracle Database 19c: Focus Areas 1-20 

• Oracle Database 19c 1-21 

• Lesson Agenda 1-23 

• Introduction to Oracle Cloud 1-24 

• Oracle Cloud Services 1-26 

• Cloud Deployment Models 1-28 

• Lesson Agenda 1-30 

• Oracle SQL and PL/SQL Documentation 1-31 

• Lesson Agenda 1-32 

• New Features in 18c and 19c 1-33 

• Polymorphic Table Functions 1-34 

• Qualified Expressions 1-36 

• SQL Macros 1-38 

• Non-Persistance Support for Object Types 1-40 

• Summary 1-41 

2 Working with Exadata Express Cloud Service 

• Course Agenda 2-2 

• Lesson Objectives 2-3 

• Lesson Agenda 2-4 

• Evolving from On-premises to Exadata Express 2-5 

• Exadata Express for Users 2-6 

• Exadata Express for Developers 2-7 

• Getting Started with Exadata Express 2-8 

• Managing Exadata 2-10 

• Lesson Agenda 2-11 

• Service Console 2-12 

• Web Access Through Service Console 2-13 

• Client Access Configuration Through Service Console 2-14 

• Database Administration Through Service Console 2-15 

• Lesson Agenda 2-16 

• SQL Workshop 2-17 

• Lesson Agenda 2-20 

• Connecting Through Database Clients 2-21 
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• Enabling SQL*Net Access for Client Applications 2-22 

• Downloading Client Credentials 2-23 

• Connecting Oracle SQL Developer 2-24 

• Connecting Oracle SQLcl 2-25 

• Summary 2-26 

• Practice 2: Overview 2-27 

3 Overview of Collections 

• Course Agenda 3-2 

• Objectives 3-3 

• Lesson Agenda 3-4 

• Collections 3-5 

• Why Collections? 3-6 

• Collection Types 3-7 

• Lesson Agenda 3-9 

• Using Associative Arrays 3-10 

• Creating an Associative Array 3-11 

• Traversing an Associative Array 3-12 

• Collection Methods 3-14 

• Lesson Agenda 3-15 

• Nested Tables 3-16 

• Creating Nested Table Types 3-17 

• Nested Tables: Example 3-18 

• Collection Constructors 3-19 

• Declaring Collections: Nested Table 3-20 

• Using Nested Tables 3-21 

• Referencing Collection Elements 3-23 

• Using Nested Tables in PL/SQL 3-24 

• Lesson Agenda 3-26 

• Varrays 3-27 

• Declaring Collections: Varray 3-29 

• Using Varrays 3-30 

• Quiz 3-32 

• Summary 3-34 

• Practice 3: Overview 3-35 

4 Using Collections 

• Course Agenda 4-2 

• Objectives 4-3 

• Lesson Agenda 4-4 

• Usage of Collections in Applications 4-5 

• Working with Collections in PL/SQL 4-6 

• Assigning Values to Collection Variables 4-9 

• Accessing Values in the Collection 4-12 
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• Working with Collection Methods 4-13 

• Using Collection Methods 4-14 

• Manipulating Individual Elements 4-16 

• Querying a Collection by Using the TABLE Operator 4-18 

• Querying a Collection with the TABLE Operator 4-19 

• Lesson Agenda 4-21 

• Collection Exceptions 4-22 

• Collection Exceptions: Example 4-23 

• Lesson Agenda 4-24 

• Listing Characteristics for Collections 4-25 

• Lesson Agenda 4-26 

• PL/SQL Bind Types 4-27 

• Subprogram with a BOOLEAN Parameter 4-28 

• Quiz 4-31 

• Summary 4-33 

• Practice 4: Overview 4-34 

5 Handling Large Objects 

• Course Agenda 5-2 

• Objectives 5-3 

• Lesson Agenda 5-4 

• What Is a LOB? 5-5 

• Types of LOBs 5-6 

• LOB Locators and LOB Values 5-7 

• Lesson Agenda 5-8 

• DBMS_LOB Package 5-9 

• Security Model of the DBMS_LOB Package 5-10 

• What Is a DIRECTORY Object? 5-11 

• Managing BFILEs: Role of a DBA 5-12 

• Managing BFILEs: Role of a Developer 5-13 

• Lesson Agenda 5-14 

• Working on BFILEs 5-15 

• Preparing to Use BFILEs 5-16 

• Creating BFILE Columns in the Table 5-17 

• Populating a BFILE Column with PL/SQL 5-18 

• Using Data in the BFILE Column 5-19 

• Lesson Agenda 5-20 

• Working on CLOBs 5-21 

• Initializing the LOB Columns Added to a Table 5-22 

• Populating LOB Columns 5-24 

• Loading Data to a LOB Column 5-25 

• Writing Data to a LOB 5-26 

• Lesson Agenda 5-29 

• Reading LOBs from the Table 5-30 

• Updating LOB by Using DBMS_LOB in PL/SQL 5-31 
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• Selecting CLOB Values by Using SQL 5-32 

• Selecting CLOB Values by Using DBMS_LOB 5-33 

• Selecting CLOB Values in PL/SQL 5-34 

• Removing LOBs 5-35 

• Quiz 5-36 

• Lesson Agenda 5-39 

• Temporary LOBs 5-40 

• Creating a Temporary LOB 5-41 

• Lesson Agenda 5-42 

• SecureFile LOBs 5-43 

• Storage of SecureFile LOBs 5-44 

• Creating a SecureFile LOB 5-45 

• Quiz 5-46 

• Summary 5-47 

• Practice 5: Overview 5-48 

6 JSON Data in Database 

• Course Agenda 6-2 

• Objectives 6-3 

• Lesson Agenda 6-4 

• What Is JSON? 6-5 

• Structure of JSON Data 6-6 

• JSON Data: Example 6-7 

• Why JSON? 6-9 

• Lesson Agenda 6-10 

• JSON Data in Oracle Database: Scenario 6-11 

• JSON Data in Oracle Database 6-12 

• Creating a Table with JSON Column 6-14 

• JSON or Not? 6-16 

• Inserting Data into JSON Columns 6-17 

• Lesson Agenda 6-18 

• SQL/JSON Generation Functions 6-19 

• JSON_OBJECT Function 6-20 

• JSON_ARRAY Function 6-21 

• JSON_OBJECTAGG Function 6-22 

• JSON_ARRAYAGG Function 6-23 

• SQL/JSON Functions 6-24 

• Lesson Agenda 6-25 

• Retrieving SQL Data from JSON Object 6-26 

• Accessing JSON Data 6-27 

• JSON_VALUE Function 6-29 

• Using SQL/JSON Functions 6-30 

• Lesson Agenda 6-31 

• PL/SQL Objects for JSON 6-32 

• JSON Object Types in PL/SQL 6-33 
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• JSON Object Methods 6-34 

• Getter and Setter Methods 6-35 

• JSON Methods in PL/SQL: Example 6-36 

• Summary 6-38 

• Practice 6: Overview 6-39 

7 Advanced Interface Methods 

• Course Agenda 7-2 

• Objectives 7-3 

• Lesson Agenda 7-4 

• PL/SQL External Procedures 7-5 

• Oracle Database with Different Languages 7-6 

• Scenario 7-7 

• Lesson Agenda 7-8 

• External Procedure Execution Architecture 7-9 

• Components for External C Procedure Execution 7-10 

• Defining an External C Procedure 7-11 

• Define a C Function 7-12 

• Creating an Alias Library 7-13 

• Publishing External C Procedures 7-15 

• Call Specification Syntax 7-16 

• Call Specification 7-17 

• Publishing an External C Routine 7-18 

• Executing an External C Procedure 7-19 

• Lesson Agenda 7-20 

• Executing Java Programs from PL/SQL 7-21 

• External Procedure Execution Architecture 7-22 

• Development Steps for Java Class Methods 7-23 

• Loading Java Class Methods 7-24 

• Publishing a Java Class Method 7-25 

• Executing the Java Routine 7-27 

• Creating Call Specifications in Packages 7-28 

• Quiz 7-29 

• Summary 7-32 

• Practice 7: Overview 7-33 

8 Performance and Tuning 

• Course Agenda 8-2 

• Objectives 8-3 

• Lesson Agenda 8-4 

• Compiling a PL/SQL Unit 8-5 

• Deciding on a Compilation Method 8-6 

• Configuring the Compiler 8-7 

• Viewing the Compilation Settings 8-9 
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• Setting Up a Database for Native Compilation 8-11 

• Modifying Compilation Mode of a Program Unit 8-12 

• Lesson Agenda 8-13 

• PL/SQL Optimizer 8-14 

• Subprogram Inlining: Introduction 8-15 

• Using Inlining 8-16 

• Inlining Concepts 8-17 

• Inlining: How to Enable It? 8-20 

• PRAGMA INLINE Example 8-21 

• Inlining: Summary 8-22 

• Lesson Agenda 8-23 

• Why PL/SQL Tuning? 8-24 

• Tuning PL/SQL Code 8-25 

• Avoid Implicit Data Type Conversion 8-26 

• NOT NULL Constraint 8-27 

• PLS_INTEGER Data Type for Integers 8-28 

• Using the SIMPLE_INTEGER Data Type 8-29 

• Modularizing Your Code 8-30 

• Bulk Binding 8-31 

• FORALL Instead of FOR 8-32 

• BULK COLLECT 8-34 

• Exception While Bulk Collecting 8-37 

• Handling FORALL Exceptions 8-38 

• Tuning Conditional Control Statements 8-39 

• Passing Data Between PL/SQL Programs 8-41 

• Quiz 8-44 

• Summary 8-47 

• Practice 8: Overview 8-48 

9 Improving Performance with Caching 

• Course Agenda 9-2 

• Objectives 9-3 

• Lesson Agenda 9-4 

• What Is Caching? 9-5 

• Memory Architecture 9-6 

• Caching in the Database Instance 9-7 

• What Is Result Caching? 9-8 

• Lesson Agenda 9-9 

• Configuring the Server Result Cache 9-10 

• Setting Result_Cache_Max_Size 9-12 

• Setting the Result Cache Mode 9-13 

• Using the DBMS_RESULT_CACHE Package 9-14 

• Lesson Agenda 9-15 

• SQL Query Result Cache 9-16 

• Examining the Memory Cache 9-18 
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• Viewing Cache Results Found 9-23 
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• PL/SQL Function Result Cache 9-25 

• Marking PL/SQL Function Results to Be Cached 9-26 

• Clearing the Shared Pool and Result Cache 9-27 

• Creating a PL/SQL Function by Using the RESULT_CACHE Clause 9-28 

• Calling the PL/SQL Function Inside a Query 9-29 

• Viewing Cache Results Created 9-30 

• Calling the PL/SQL Function Again 9-31 

• Viewing Cache Results Found 9-32 

• Confirming That the Cached Result Was Used 9-33 

• Lesson Agenda 9-34 

• Oracle Database In-Memory 9-35 

• Quiz 9-36 

• Summary 9-41 
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10 Analyzing PL/SQL Code 
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• Objectives 10-3 
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• PL/SQL Code Analysis 10-5 

• Data Dictionary Views 10-7 

• Analyzing PL/SQL Code 10-8 
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• Using ALL_ARGUMENTS 10-15 
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• Using SQL Developer to Report on Arguments 10-19 
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• Using PL/Scope 10-24 
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• Using DBMS_DESCRIBE 10-36 
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11 Profiling and Tracing PL/SQL Code 
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