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Advanced PL/SQL Quick Guide

PL/SQL is Oracle’s procedural extension to SQL, and it’s the backbone of many enterprise applications. While

beginners often master the basics—creating simple stored procedures and functions—real-world projects demand

a deeper understanding of advanced features. This quick guide is designed to elevate your PL/SQL skills by

exploring sophisticated concepts such as nested subprograms, explicit cursors, exception handling strategies,

performance tuning, dynamic SQL, packages, and object-relational features. Whether you’re preparing for an

interview, refactoring legacy code, or optimizing a critical transaction, this article provides clear explanations,

practical examples, and best �practice tips to help you master advanced PL/SQL in a fraction of the time.

Why Advanced PL/SQL Matters

Modern database workloads are increasingly complex. Applications must handle large volumes of data, execute

business logic efficiently, and maintain reliability under high concurrency. PL/SQL offers powerful tools that, when

used correctly, can:

•  Improve performance by reducing round �trips between the application and the database.

•  Encapsulate business logic within the database, ensuring consistency across applications.

•  Enhance maintainability through modular design with packages and subprograms.

•  Provide robust error handling that is transparent to the caller.

•  Enable dynamic behavior with SQL strings built at runtime.

Understanding these advanced features is essential for developers who wish to build scalable, secure, and

high �performance Oracle applications.

Getting Started: Prerequisites

Before diving into advanced topics, make sure you’re comfortable with the following fundamentals:

1.  Basic PL/SQL syntax (DECLARE, BEGIN, END).

2.  SQL fundamentals (SELECT, INSERT, UPDATE, DELETE).

3.  Data types and variables.

4.  Simple stored procedures and functions.

5.  Basic error handling with EXCEPTION.

Once you have a solid grasp of these basics, you’re ready to tackle the advanced concepts that will set you apart

as an Oracle developer.

1. Mastering Nested Subprograms

PL/SQL supports defining subprograms (procedures and functions) inside other subprograms. This feature enables 

encapsulation and code reuse within a single block.

1.1 Why Use Nested Subprograms?

•  Scope control: Inner subprograms can access variables from the outer block, but they are not visible outside, 



keeping the namespace clean.

•  Logical grouping: Group related functionality together, making the code easier to read.

•  Performance: The PL/SQL engine can optimize nested subprograms more effectively when they’re tightly 

coupled.

1.2 Example: A Simple Nested Procedure

Below is a PL/SQL block that demonstrates a nested procedure used for logging.

DECLARE

  v_employee_id   NUMBER := 101;

  v_employee_name VARCHAR2(100);

  

  -- Outer procedure

  PROCEDURE get_employee IS

  BEGIN

    SELECT first_name || ' ' || last_name

    INTO v_employee_name

    FROM employees

    WHERE employee_id = v_employee_id;

    

    log_action('Fetched employee ' || v_employee_name);

  END get_employee;

  

  -- Inner nested procedure

  PROCEDURE log_action(p_message IN VARCHAR2) IS

  BEGIN

    INSERT INTO audit_log (action_time, employee_id, message)

    VALUES (SYSDATE, v_employee_id, p_message);

  END log_action;

  

BEGIN

  get_employee;

END;

Notice how log_action can access v_employee_id defined in the outer block, yet it remains hidden from the rest of

the program.

1.3 Best Practices for Nested Subprograms

•  Keep nested subprograms short and focused—ideally under 30 lines.

•  Use descriptive names; prefix them with p_ for procedures and f_ for functions.

•  Limit the use of global variables; prefer passing parameters.

•  Document nested subprograms with comments to clarify their purpose.

2. Explicit Cursors and Cursor Factories



Implicit cursors (the default for a SELECT INTO statement) are convenient, but explicit cursors give you finer

control over query execution, especially for large result sets.

2.1 Declaring an Explicit Cursor

Here’s a basic example of an explicit cursor that fetches employee data.

DECLARE

  CURSOR emp_cur IS

    SELECT employee_id, first_name, last_name

    FROM employees

    WHERE department_id = 10;

    

  v_emp_record emp_cur%ROWTYPE;

BEGIN

  OPEN emp_cur;

  LOOP

    FETCH emp_cur INTO v_emp_record;

    EXIT WHEN emp_cur%NOTFOUND;

    DBMS_OUTPUT.PUT_LINE(v_emp_record.employee_id || ' - ' ||

                         v_emp_record.first_name || ' ' ||

                         v_emp_record.last_name);

  END LOOP;

  CLOSE emp_cur;

END;

2.2 Cursor Factories

Cursor factories let you create a cursor on the fly, passing parameters directly to the query.

DECLARE

  CURSOR emp_factory(p_dept_id IN NUMBER) IS

    SELECT employee_id, first_name, last_name

    FROM employees

    WHERE department_id = p_dept_id;

    

  v_emp_record emp_factory%ROWTYPE;

BEGIN

  FOR dept_id IN 10..12 LOOP

    OPEN emp_factory(dept_id);

    LOOP

      FETCH emp_factory INTO v_emp_record;

      EXIT WHEN emp_factory%NOTFOUND;

      DBMS_OUTPUT.PUT_LINE('Dept ' || dept_id || ': ' ||



                           v_emp_record.first_name || ' ' ||

                           v_emp_record.last_name);

    END LOOP;

    CLOSE emp_factory;

  END LOOP;

END;

2.3 Best Practices

•  Always close cursors to free resources.

•  Use FOR loops when you don’t need to fetch manually; they automatically open and close the cursor.

•  Prefer cursor factories for queries that require parameters.

•  Use PRAGMA AUTONOMOUS_TRANSACTION sparingly; it can complicate transaction management.

3. Advanced Exception Handling

Robust error handling is critical for production code. Oracle’s exception handling mechanism allows you to catch

both predefined and user-defined errors.

3.1 Predefined Exceptions

Common predefined exceptions include NO_DATA_FOUND, TOO_MANY_ROWS, and ZERO_DIVIDE. You can

handle them directly in the EXCEPTION block.

BEGIN

  -- Some operation that might raise NO_DATA_FOUND

EXCEPTION

  WHEN NO_DATA_FOUND THEN

    DBMS_OUTPUT.PUT_LINE('No data found.');

  WHEN TOO_MANY_ROWS THEN

    DBMS_OUTPUT.PUT_LINE('Too many rows returned.');

  WHEN OTHERS THEN

    DBMS_OUTPUT.PUT_LINE('Unexpected error: ' || SQLERRM);

END;

3.2 User-Defined Exceptions

Define custom exceptions to capture business rules.

DECLARE

  employee_not_found EXCEPTION;

  PRAGMA EXCEPTION_INIT(employee_not_found, -20001);

BEGIN

  SELECT 1 INTO dummy FROM employees WHERE employee_id = 9999;

  IF SQL%NOTFOUND THEN



    RAISE employee_not_found;

  END IF;

EXCEPTION

  WHEN employee_not_found THEN

    DBMS_OUTPUT.PUT_LINE('Employee does not exist.');

END;

3.3 Exception Propagation

When a subprogram raises an exception, it propagates up the call stack unless handled. You can re �raise an

exception using RAISE; or RAISE_APPLICATION_ERROR with a custom message.

BEGIN

  -- Some operation

EXCEPTION

  WHEN OTHERS THEN

    RAISE_APPLICATION_ERROR(-20002, 'Custom error: ' || SQLERRM);

END;

3.4 Best Practices

•  Handle specific exceptions first; reserve WHEN OTHERS for truly unexpected errors.

•  Use RAISE_APPLICATION_ERROR to provide meaningful messages to callers.

•  Avoid silent failures; log errors to an audit table or use DBMS_OUTPUT in development.

•  Document exception handling logic in code comments.

4. Performance Tuning Techniques

Optimizing PL/SQL code can have a significant impact on application performance. Below are key techniques to

keep in mind.

4.1 Bulk Processing

When working with large data sets, use bulk collect and FORALL to reduce context switches.

DECLARE

  TYPE emp_tab_type IS TABLE OF employees%ROWTYPE;

  emp_tab emp_tab_type;

BEGIN

  SELECT *

  BULK COLLECT INTO emp_tab

  FROM employees

  WHERE department_id = 10;

  

  FORALL i IN emp_tab.FIRST .. emp_tab.LAST



    UPDATE employees

    SET salary = salary * 1.10

    WHERE employee_id = emp_tab(i).employee_id;

END;

4.2 Avoiding Unnecessary Cursors

Use SELECT INTO for single-row queries instead of explicit cursors. For multi-row operations, prefer bulk collect.

4.3 Using the SQL%ROWCOUNT Attribute

After DML statements, SQL%ROWCOUNT tells you how many rows were affected, allowing you to make decisions

without extra queries.

UPDATE employees

SET salary = salary * 1.05

WHERE department_id = 20;

IF SQL%ROWCOUNT = 0 THEN

  DBMS_OUTPUT.PUT_LINE('No employees updated.');

END IF;

4.4 Profiling with AUTOTRACE

Enable AUTOTRACE in SQL*Plus or SQL Developer to see execution plans and identify bottlenecks.

4.5 Best Practices

•  Use PRAGMA INLINE sparingly; it can inline subprograms for speed but may increase code size.

•  Keep the PL/SQL_OPTIMIZE_LEVEL high (default is 2) to enable advanced optimizations.
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