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Notes for BCA 3rd Sem RDBMS Oracle

In the realm of database management systems, Oracle stands out as one of the most robust and
widely-used relational database management systems (RDBMS). For students pursuing a Bachelor
of Computer Applications (BCA) in their 3rd semester, mastering Oracle RDBMS concepts is
essential for understanding how data is stored, manipulated, and retrieved efficiently. These notes
aim to provide a comprehensive overview of key topics related to RDBMS Oracle suitable for BCA
3rd-sem students, covering fundamental concepts, SQL commands, database design, and best
practices.

Introduction to RDBMS and Oracle
What is RDBMS?

Relational Database Management System (RDBMS) is a type of database management system that
stores data in the form of related tables. It uses relational models to organize data and employs SQL
(Structured Query Language) for data manipulation.

Key features of RDBMS:

- Data stored in tables (rows and columns)

- Establishes relationships between tables

- Enforces data integrity and security

- Supports transactions for data consistency

Why Oracle RDBMS?

Oracle is a powerful, enterprise-grade RDBMS that offers:
- Scalability and high performance
- High availability and disaster recovery options

- Advanced security features
- Support for complex queries and large data volumes

Oracle Database Architecture
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Understanding Oracle's architecture helps in efficient database design and management.

Major Components:

- Physical Structure:

- Data Files: Store data and metadata.

- Control Files: Maintain database structure information.
- Redo Log Files: Record all changes for recovery.

- Logical Structure:

- Tablespaces: Logical storage units grouping data files.
- Segments: Extent of data within tablespaces.

- Schema Obijects: Tables, indexes, views, etc.

- Memory Structures:

- SGB (System Global Area): Shared memory area for database operations.
- Program Global Area (PGA): Memory for individual server processes.

Basic SQL Commands in Oracle

SQL is the foundation of interacting with Oracle databases. Here are essential commands every
student should learn:

Data Definition Language (DDL)
- CREATE: To create database objects like tables, indexes, views.
- ALTER: To modify existing objects.
- DROP: To delete objects from the database.
- TRUNCATE: To remove all records from a table quickly.
Data Manipulation Language (DML)

- INSERT: To add new records.
- UPDATE: To modify existing records.
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- DELETE: To remove records.

Data Query Language (DQL)

- SELECT: To retrieve data from tables.
Data Control Language (DCL)
- GRANT: To give users access rights.
- REVOKE: To remove user privileges.
Transaction Control
- COMMIT: To save changes.
- ROLLBACK: To undo changes.
- SAVEPOINT: To set a point within a transaction to which you can rollback.
Creating and Managing Tables in Oracle
Tables are the backbone of any RDBMS. Proper creation and management are crucial.
Creating a Table
“sql
CREATE TABLE students (
student_id NUMBER PRIMARY KEY,
name VARCHAR2(50),
age NUMBER

email VARCHAR2(100)

);
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Modifying Tables

- Add a new column:

“\Sql

ALTER TABLE students ADD (phone_number VARCHAR2(15));

- Drop a column:

“\Sql

ALTER TABLE students DROP COLUMN email;

Deleting a Table

“\Sql

DROP TABLE students;

Constraints in Oracle

Constraints enforce data integrity and include:

- NOT NULL

- UNIQUE

- PRIMARY KEY
- FOREIGN KEY
- CHECK

Example:
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ALTER TABLE students ADD CONSTRAINT fk_course FOREIGN KEY (course_id) REFERENCES

courses(course_id);

Indexes in Oracle

Indexes improve query performance by providing quick data access.

Types of Indexes:

- Unique Index: Ensures unique values in a column.

- Composite Index: Index on multiple columns.

- Bitmap Index: Suitable for columns with low cardinality.
Creating an Index

“\Sql

CREATE INDEX idx_name ON students(name);

Dropping an Index

“\Sql

DROP INDEX idx_name;

Views in Oracle

Views are virtual tables representing the result of a stored query.
Creating a View

\“Sql
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CREATE VIEW student_details AS

SELECT student_id, name, email FROM students;

Updating Views

- Views are generally read-only unless they are updatable views based on a single table.
Dropping a View
gl

DROP VIEW student_details;

Normalization and Database Design

Normalization reduces redundancy and improves data integrity.

Normal Forms:

- First Normal Form (1NF): No repeating groups, atomic columns.
- Second Normal Form (2NF): 1NF + no partial dependencies.
- Third Normal Form (3NF): 2NF + no transitive dependencies.

Design Steps:

- Identify entities and relationships.

- Create tables with primary keys.

- Establish foreign keys.

- Normalize tables to avoid redundancy.
- Implement constraints for data integrity.

Transactions and Concurrency Control
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Oracle supports transactions ensuring data consistency.
Important Transaction Commands:

- BEGIN TRANSACTION: Starts a transaction.

- COMMIT: Saves all changes made in the transaction.

- ROLLBACK: Reverts changes made during the transaction.

- SAVEPOINT: Creates save points to rollback to specific points.

Concurrency Control

- Oracle uses locking mechanisms to manage concurrent access.

- Ensures data consistency and prevents conflicts.
Backup and Recovery in Oracle
Ensuring data safety is vital in database management.
Backup Strategies:

- Logical Backup: Using Data Pump or Export utility.

- Physical Backup: Copying data files, control files, redo logs.
Recovery Methods:

- Complete Recovery

- Incomplete Recovery

- Point-in-Time Recovery
Oracle Utilities for Backup & Recovery:

- RMAN (Recovery Manager)

- Data Pump Export/Import

Security Features in Oracle

Vol. 2024, Issue 2
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Security is a critical aspect of RDBMS.

Security Measures:

- Authentication: User login via username/password.
- Authorization: Privileges and roles.

- Encryption: Data encryption at rest and in transit.

- Auditing: Tracking user activities.

User Management Commands:

“sql

CREATE USER username IDENTIFIED BY password;
GRANT privileges TO username;

REVOKE privileges FROM username;

Best Practices for Using Oracle RDBMS

- Properly normalize your database schema.

- Use indexes wisely to optimize performance.
- Regularly backup the database.

- Implement appropriate security measures.

- Monitor database performance and logs.

- Use transactions to maintain data integrity.

- Keep software updated to leverage new features and security patches.

Conclusion
Mastering

Notes for BCA 3rd Sem RDBMS Oracle: A Comprehensive Guide

Vol. 2024, Issue 2

In the realm of BCA 3rd Semester RDBMS Oracle, mastering the fundamental concepts of relational
database management systems (RDBMS) and Oracle-specific features is essential for academic
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success and practical application. These notes serve as an in-depth resource, covering core topics
such as database architecture, SQL commands, normalization, PL/SQL, and Oracle-specific
functionalities. Whether you're a student preparing for exams or a budding professional seeking to
strengthen your understanding, this guide offers a structured and detailed overview to help you
navigate the complexities of RDBMS Oracle.

Introduction to RDBMS and Oracle

Relational Database Management Systems (RDBMS) are software systems that manage data using
tables, which are linked based on relationships. Oracle is one of the most widely used RDBMS
platforms globally, renowned for its robustness, scalability, and rich feature set.

What is RDBMS?

- A relational database management system stores data in structured tables.

- Tables contain rows (records) and columns (attributes).

- Relationships between tables are established through foreign keys.

- Supports SQL (Structured Query Language) for data manipulation and definition.

Why Oracle?

- Enterprise-level database system.

- Supports complex queries, transactions, and concurrency.

- Offers advanced features like stored procedures, triggers, and replication.
- Cross-platform compatibility and extensive community support.

Basic Architecture of Oracle RDBMS

Understanding Oracle's architecture is crucial for grasping how data is stored, managed, and
retrieved.

Components of Oracle Architecture

- Physical Structure:

- Data Files: Store data and metadata.

- Control Files: Maintain database state information.

- Redo Log Files: Record all changes for recovery.

- Initialization Parameter Files (PFILE/SPFILE): Store configuration parameters.
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- Memory Structures:
- System Global Area (SGA): Shared memory area for database buffers, shared SQL areas, etc.
- Program Global Area (PGA): Memory for server processes.

- Background Processes:

- DBWn (Database Writer): Writes data from buffer cache to data files.
- LGWR (Log Writer): Writes redo entries.

- CKPT (Checkpoint): Signals DBWn to write data.

- SMON (System Monitor): Performs recovery at startup.

- PMON (Process Monitor): Cleans up failed processes.

- User Processes:

- Client applications connecting to the database via Oracle Net Services.

Data Modeling and Database Design

Designing an efficient database begins with proper data modeling.

Concepts:

- Entities and Attributes:

- Entities: Objects or concepts (e.g., Student, Course).
- Attributes: Properties of entities (e.g., Student Name, Course Code).

- Relationships:
- One-to-One, One-to-Many, Many-to-Many.

- Entity-Relationship (ER) Diagram:
- Visual representation of entities, attributes, and relationships.

Normalization

Normalization reduces data redundancy and improves data integrity. Key normal forms include:

- First Normal Form (1NF): No repeating groups; atomic columns.
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- Second Normal Form (2NF): 1NF + no partial dependency on a composite key.
- Third Normal Form (3NF): 2NF + no transitive dependency.

SQL in Oracle RDBMS

SQL is the primary language for interacting with Oracle databases. Understanding its commands is
vital.

Data Definition Language (DDL)

- CREATE: Create tables, indexes, views.

- ALTER: Modify existing database objects.

- DROP: Delete objects.

- TRUNCATE: Remove all records from a table.
Data Manipulation Language (DML)

- INSERT: Add new data.

- UPDATE: Modify existing data.

- DELETE: Remove data.

- SELECT: Retrieve data.
Data Control Language (DCL)

- GRANT: Provide user privileges.

- REVOKE: Remove privileges.
Transaction Control Language (TCL)

- COMMIT: Save changes.

- ROLLBACK: Undo changes.

- SAVEPOINT: Set a point to which you can rollback.

Example SQL Commands

sl
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CREATE TABLE Students (
StudentID INT PRIMARY KEY,
Name VARCHAR2(50),

Age INT,

CourselD INT,

FOREIGN KEY (CourselD) REFERENCES Courses(CourselD)

);

sl

SELECT Name, Age FROM Students WHERE StudentID = 101,

Oracle-specific Features

Oracle extends standard SQL with powerful features:
Sequences

Generate unique numeric values, often for primary keys.
sl

CREATE SEQUENCE student_seq START WITH 1 INCREMENT BY 1,

Views

Virtual tables based on queries.

\“Sql
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CREATE VIEW student_view AS

SELECT Name, Age FROM Students WHERE Age > 20;

Indexes

Improve query performance.

\“Sql

CREATE INDEX idx_name ON Students(Name);

Triggers

Automate actions based on database events.

“sql

CREATE OR REPLACE TRIGGER trg_before_insert

BEFORE INSERT ON Students

FOR EACH ROW

BEGIN

SELECT student_seq.NEXTVAL INTO :new.StudentID FROM dual;

END;

PL/SQL in Oracle

Vol. 2024, Issue 2

PL/SQL (Procedural Language/SQL) enhances SQL with procedural programming capabilities, such

as loops, conditions, and exception handling.
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Basic Structure

“plsql

DECLARE

-- Variable declarations
BEGIN

-- Executable statements
EXCEPTION

-- Exception handling

END;

Example: Simple PL/SQL Block

“plsql

DECLARE

total_students NUMBER;

BEGIN

SELECT COUNT() INTO total_students FROM Students;
DBMS_OUTPUT.PUT_LINE('Total Students: ' || total_students);

END;

Cursors

Allow row-by-row processing.
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“plsql

DECLARE

CURSOR student_cursor IS SELECT Name FROM Students;

BEGIN

FOR rec IN student_cursor LOOP

DBMS_OUTPUT.PUT_LINE('Student Name: ' || rec.Name);

END LOOP;

END;

Stored Procedures and Functions

Reusable blocks of code.

“plsgl

CREATE OR REPLACE PROCEDURE AddStudent (

p_Name IN VARCHAR?Z2,

p_Age IN NUMBER,

p_CourselD IN NUMBER

) AS

BEGIN

INSERT INTO Students (StudentIlD, Name, Age, CourselD)

VALUES (student_seq.NEXTVAL, p_Name, p_Age, p_CourselD);

COMMIT;

Vol. 2024, Issue 2
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END;

Data Integrity and Constraints
Ensuring data accuracy and consistency is paramount.
Types of Constraints
- NOT NULL: Attribute must have a value.
- UNIQUE: Values must be unique.
- PRIMARY KEY: Unique identifier for a table.
- FOREIGN KEY: Enforces referential integrity.
- CHECK: Validates data based on a condition.
- DEFAULT: Provides default value.
Backup and Recovery in Oracle
Data protection is critical.
Backup Strategies
- Full Backup: Complete copy of database.
- Incremental Backup: Changes since last backup.
- User-managed Backup: Using RMAN (Recovery Manager).
Recovery Procedures
- Instance Recovery: Restores database after crash.
- Media Recovery: Restores data files from backups.
- Flashback Technology: Reverts database to previous states.

Performance Tuning Tips

Optimizing database performance involves:
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- Proper indexing.

- Analyzing query execution plans.

- Using materialized views for complex aggregations.
- Regularly updating statistics.

- Avoiding unnecessary triggers and constraints.

Conclusion

Mastering notes for BCA 3rd Sem RDBMS Oracle requires understanding both theoretical concepts
and practical implementations. From database architecture and SQL commands to advanced
features like PL/SQL, triggers, and recovery, each component plays a vital role in managing data
efficiently. Regular practice, along with real-world application, will solidify your knowledge and
prepare you for exams and professional challenges in the field of database management. Keep
exploring Oracle's extensive documentation and keep yourself updated with new features to stay
ahead in the rapidly evolving database landscape.

QuestionAnswer What are the key features of RDBMS in Oracle for BCA 3rd semester students?
Oracle RDBMS offers features like data integrity, security, scalability, support for SQL, ACID
compliance, and robust transaction management, making it suitable for managing large-scale
relational databases. How does normalization improve database design in Oracle RDBMS?
Normalization eliminates redundancy and dependency by organizing data into related tables, which
improves data integrity, reduces storage costs, and simplifies maintenance in Oracle RDBMS. What
are primary keys and foreign keys in Oracle RDBMS, and why are they important? Primary keys
uniquely identify each record in a table, while foreign keys establish relationships between tables.
They are crucial for maintaining data integrity and enforcing referential constraints in Oracle
RDBMS. Explain the concept of SQL commands used in Oracle RDBMS for BCA 3rd sem. SQL
commands in Oracle RDBMS include Data Definition Language (DDL) commands like CREATE,
ALTER, DROP; Data Manipulation Language (DML) commands like SELECT, INSERT, UPDATE,
DELETE; and Data Control Language (DCL) commands like COMMIT, ROLLBACK, which are used
to manage and manipulate database data and structure. What is the significance of indexes in
Oracle RDBMS, and how do they improve performance? Indexes in Oracle RDBMS speed up data
retrieval by allowing faster search and access to records. They reduce query response time and
improve overall database performance, especially in large datasets. How do you implement backup
and recovery strategies in Oracle RDBMS for BCA students? Backup strategies include full,
incremental, and differential backups using Oracle Recovery Manager (RMAN). Recovery involves
restoring data from backups and applying archived logs to recover the database to a consistent
state after failures. What are views in Oracle RDBMS, and how are they useful for BCA students?
Views are virtual tables created by querying one or more tables. They provide a way to simplify
complex queries, enhance security by restricting data access, and present customized data views to
users. Describe the concept of transactions in Oracle RDBMS and their properties. A transaction is
a sequence of operations performed as a single logical unit of work. Transactions have ACID
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properties: Atomicity, Consistency, Isolation, and Durability, ensuring reliable and secure database
operations. What are stored procedures and functions in Oracle RDBMS, and how do they benefit
database management? Stored procedures and functions are precompiled blocks of SQL and
PL/SQL code stored in the database. They promote code reuse, improve performance, ensure
security, and simplify complex operations for efficient database management.

Related keywords: BCA 3rd sem notes, RDBMS concepts, Oracle SQL tutorial, Database
management systems, SQL queries Oracle, normalization in RDBMS, Oracle database architecture,
BCA database notes, relational database design, Oracle PL/SQL basics

oracle database 11g advanced plsqgl student guide

oracle database 11g advanced plsql student guide is an essential resource for aspiring database
administrators, developers, and students seeking to deepen their understanding of PL/SQL in
Oracle Database 11g. This comprehensive guide covers advanced topics, best practices, and
practical applications that enable learners to write efficient, secure, and scalable PL/SQL code.
Whether you're preparing for certification exams or aiming to optimize your database solutions,
mastering the concepts in this guide will significantly enhance your expertise in Oracle's powerful
procedural language.

Understanding Oracle Database 11g and Its PL/SQL Environment

Overview of Oracle Database 11g

- Oracle Database 119 is a robust, scalable, and high-performance relational database
management system widely used in enterprise environments.

- Features include advanced data replication, partitioning, compression, and enhanced security
options.

- The platform supports complex data types, XML integration, and enhanced backup and
recovery mechanisms.

Introduction to PL/SQL in Oracle 11g
- PL/SQL (Procedural Language/Structured Query Language) is Oracle's extension to SQL,

designed for procedural programming.
- It allows developers to write complex scripts, stored procedures, functions, triggers, and
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packages.
- The environment provides features like exception handling, cursors, and control structures to
build sophisticated database applications.

Core Concepts of Advanced PL/SQL in Oracle 11g

PL/SQL Blocks and Compilation

- Basic structure involves three sections: DECLARE, BEGIN, and EXCEPTION.

- Understanding how to compile, store, and manage PL/SQL blocks enhances performance and
maintainability.

- Use of anonymous blocks vs. named stored procedures and functions.

Advanced Data Types and Collections

- Utilize complex data types such as %ROWTYPE, REF CURSOR, and nested tables.

- Collections like VARRAYs and nested tables are essential for handling large data sets
efficiently.

- Examples of using collections for bulk processing to optimize performance.
Exception Handling and Debugging

- Mastering exception handling to gracefully manage runtime errors.

- Use of custom exceptions and predefined Oracle exceptions.
- Debugging techniques using DBMS_OUTPUT, SQL Developer, and PL/SQL Profiler.

Performance Optimization Techniques

Bulk Processing with FORALL and BULK COLLECT
- Significantly reduces context switches between SQL and PL/SQL engines.
- Best practices for bulk inserts, updates, and deletes.

- Examples demonstrating improved performance in large data operations.

Use of Indexes and Query Optimization
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- Understanding how indexes influence PL/SQL performance.

- Analyzing execution plans with EXPLAIN PLAN.

- Tips for writing efficient SQL queries within PL/SQL blocks.
Managing Cursors Effectively

- Differentiating between implicit and explicit cursors.

- Implementing cursor variables for dynamic query handling.
- Best practices for cursor management to avoid resource leaks.

Security and Best Practices in Advanced PL/SQL
Implementing Security Measures

- Using roles and privileges to control access.

- Securing stored procedures and functions with definer's rights.

- Encrypting PL/SQL code with Oracle Wallet or obfuscation techniques.
Code Maintainability and Reusability

- Creating modular code with packages.

- Using subprograms for code reuse.

- Documenting code effectively for future maintenance.
Version Control and Deployment

- Strategies for versioning PL/SQL code.

- Deploying changes using scripts and automated tools.

- Managing schema changes and backward compatibility.

Advanced Features and Techniques

Using Oracle Collections and Object Types

- Defining user-defined object types for complex data modeling.

- Working with nested tables and VARRAYs for application-specific needs.

Vol. 2024, Issue 2
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- Example: Building a customer order management system using object types.

Implementing Triggers and Event Handling

- Creating row-level and statement-level triggers.

- Automating audit logs and validation through triggers.

- Managing trigger performance and avoiding recursive triggers.
Partitioning and Parallel Execution

- Leveraging table partitioning for large datasets.

- Using parallel DML and queries to improve throughput.
- Best practices for maintaining partitioned objects.

Practical Applications and Sample Projects
Developing a Complex Data Entry System

- Designing stored procedures for data validation.

- Using collections and bulk operations for efficient data processing.

- Implementing security and transaction management.
Building a Real-Time Monitoring Dashboard

- Utilizing triggers to log system events.

- Creating views and materialized views for quick data retrieval.

- Integrating PL/SQL with external tools for reporting.
Automating Backup and Recovery Tasks

- Writing PL/SQL scripts to manage scheduled backups.

- Using exception handling to manage errors during automation.
- Ensuring data integrity and consistency.

Resources for Continued Learning and Certification

Vol. 2024, Issue 2
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Recommended Books and Online Courses

- "Oracle PL/SQL Programming" by Steven Feuerstein
- Oracle official documentation and tutorials
- Online platforms such as Udemy, Coursera, and Pluralsight offering advanced courses

Certification Paths and Exam Preparation

- Oracle Certified Professional (OCP) in SQL and PL/SQL
- Oracle Certified Expert (OCE) in advanced PL/SQL
- Tips for passing the certification exams, including hands-on practice and mock tests

Conclusion

Mastering oracle database 11g advanced plsgl student guide concepts is crucial for anyone
aiming to excel in Oracle database development and administration. From understanding complex
data types, optimizing performance, ensuring security, to deploying scalable solutions, advanced
PL/SQL skills empower you to build robust and efficient database applications. Continual learning
through practical projects, official documentation, and certification will reinforce your expertise and
open doors to advanced career opportunities in the database domain. Whether you're a student
starting your journey or a professional seeking to deepen your skills, embracing the principles
outlined in this guide will set you on the path to becoming a proficient Oracle PL/SQL developer.

Oracle Database 11g Advanced PL/SQL Student Guide: Unlocking the Power of Procedural SQL for
Enterprise Applications

In the realm of enterprise database management, Oracle Database 11g Advanced PL/SQL Student
Guide stands out as a comprehensive resource for developers, students, and database
administrators eager to deepen their understanding of PL/SQL's advanced capabilities. This guide
delves beyond basic SQL scripting, exploring sophisticated features that enable the creation of
robust, efficient, and scalable database applications. Whether you're preparing for certification
exams, enhancing your development skills, or optimizing existing database solutions, mastering the
concepts within this guide can significantly elevate your proficiency in Oracle's powerful procedural
extension.

Understanding the Foundations of Oracle Database 11g PL/SQL

Before venturing into advanced topics, it's essential to establish a solid understanding of core
PL/SQL concepts and architecture.
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What is PL/SQL?

PL/SQL (Procedural Language/Structured Query Language) is Oracle's extension to SQL,
combining SQL's data manipulation capabilities with procedural programming constructs such as
loops, conditions, and exception handling. It allows for the development of complex, reusable
database logic that resides within the database itself, promoting efficiency and integrity.

Key Features of Oracle Database 11g PL/SQL

- Procedural Programming: Supports variables, control structures, and modular programming.
- Cursors: Manage query result sets for row-by-row processing.

- Exception Handling: Robust mechanisms to manage runtime errors.

- Packages: Modularize related procedures, functions, variables, and types.

- Triggers: Automate actions in response to database events.

- Advanced Data Types: Collections, records, and user-defined types.

Core Components of the Advanced PL/SQL Student Guide

The advanced guide builds upon these foundational elements, exploring sophisticated techniques,
best practices, and performance optimization strategies.

1. PL/SQL Collections and Data Structures

Collections are essential for handling complex data within PL/SQL. They enable the storage and
manipulation of multiple elements in memory, facilitating operations like bulk processing.

- Associative Arrays (Index-By Tables): Key-value pairs, flexible in size, and ideal for caching or
temporary data.

- Nested Tables: Similar to arrays but can be stored in the database and have a defined schema.

- VARRAYSs (Variable Arrays): Fixed-size collections stored as a single object.

Use Cases: Bulk data processing, caching, temporary storage, and passing complex data types
between procedures.

2. Bulk Processing and Performance Tuning

One of the key advantages of advanced PL/SQL is the ability to perform bulk operations, reducing
context switches between PL/SQL and SQL engines.
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- FORALL Statement: Executes DML statements on multiple rows in a single operation.

- BULK COLLECT: Retrieves multiple rows into collections efficiently.

- Limitations and Best Practices: Managing array sizes, exception handling, and avoiding memory
overflows.

Performance Tips:
- Use bulk processing for large data sets.

- Minimize context switches.
- Use LIMIT clause to control memory usage.

3. Modular Programming with Packages

Packages encapsulate procedures, functions, variables, and types, promoting code reuse and
maintainability.

- Package Specification: Defines public elements.

- Package Body: Implements the logic; private elements can be hidden.
- Advantages:

- Encapsulation

- Improved performance (due to session-level caching)

- Modular code organization

4. Advanced Exception Handling
Robust error management is critical in enterprise applications.
- Predefined Exceptions: ORA- errors, such as NO_DATA_FOUND.
- User-Defined Exceptions: Custom error handling tailored to application logic.
- Exception Propagation: Rethrowing exceptions for centralized handling.
- Using PRAGMA EXCEPTION_INIT: Associating error codes with named exceptions.

5. Triggers and Event-Driven Programming

Triggers automatically execute in response to DML, DDL, or database events.

- Types of Triggers:
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- BEFORE or AFTER triggers

- Row-level or Statement-level triggers
- INSTEAD OF triggers (for views)

- Use Cases:

- Auditing data changes

- Enforcing complex constraints

- Maintaining derived data

6. Dynamic SQL and Native Compilation

Advanced techniques for executing SQL statements constructed at runtime and optimizing
performance.

- EXECUTE IMMEDIATE: Run dynamic SQL statements.

- DBMS_SQL Package: For more complex dynamic SQL operations.
- Native Compilation (NATIVE Compilation):

- Compiles PL/SQL code into native machine code.

- Enhances execution speed for performance-critical applications.

7. Advanced Security and Privileges
Security is paramount in enterprise environments.
- Definer's Rights and Invoker's Rights: Controlling execution privileges.
- Fine-Grained Access Control: Using Virtual Private Database (VPD).
- Encryption and Obfuscation: Protecting sensitive data and code.
8. Optimizing PL/SQL Code
Best practices for writing efficient, maintainable, and scalable code.
- Minimize context switches.
- Use bulk operations.
- Avoid unnecessary cursor declarations.

- Properly manage memory and collections.
- Use binding variables to prevent SQL injection and improve parse efficiency.

Practical Applications and Real-World Scenarios



PLSQL REFERENCE Online PDF Vol. 2024, Issue 2

The advanced PL/SQL skills outlined in this guide are directly applicable to numerous enterprise
scenarios.

Data Migration and Bulk Loading

Leverage collections and bulk processing to efficiently migrate large datasets and perform ETL
(Extract, Transform, Load) operations.

Complex Business Logic

Embed sophisticated rules within stored procedures and triggers, maintaining data integrity and
consistency.

Auditing and Compliance

Use triggers and PL/SQL packages to track data modifications, ensuring compliance with regulatory
requirements.

Performance-Critical Applications

Implement native compilation, bulk processing, and optimized code to meet high-performance
demands.

Learning Path and Resources for Students

To maximize your mastery of Oracle Database 11g Advanced PL/SQL, consider the following
structured approach:

- Start with Core Concepts: Ensure a strong grasp of basic PL/SQL syntax and architecture.

- Practice with Real Data: Design projects that involve complex data manipulation.

- Use Oracle Documentation: Refer to official Oracle guides and user manuals.

- Enroll in Courses and Workshops: Participate in instructor-led or online training modules.

- Engage with Community Forums: Join discussions on Oracle technology forums, Stack
Overflow, and LinkedIn groups.

- Build Portfolio Projects: Develop sample applications demonstrating advanced PL/SQL features.

Conclusion: Mastering Oracle Database 11g Advanced PL/SQL

The Oracle Database 11g Advanced PL/SQL Student Guide offers a rich repository of knowledge
for developers and DBAs aiming to harness the full potential of PL/SQL in enterprise environments.
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By mastering collections, bulk processing, modular design, exception handling, triggers, dynamic
SQL, and performance optimization, you'll be equipped to develop sophisticated, high-performing
database applications. Developing proficiency in these areas not only enhances your technical skill
set but also positions you as a valuable asset in organizations that rely on Oracle databases for
mission-critical operations. Embrace continuous learning, practice diligently, and leverage available
resources to become an expert in Oracle's advanced PL/SQL programming.

QuestionAnswer What are the key features of Oracle Database 11g Advanced PL/SQL Student
Guide? The guide covers advanced PL/SQL features such as bulk processing, collections, object
types, pipelined functions, and best practices for performance tuning and security in Oracle 11g.
How does Oracle 11g enhance PL/SQL performance for students? Oracle 11g introduces features
like bulk processing, pipelined functions, and improved optimizer techniques, enabling students to
write more efficient and scalable PL/SQL code. What are collections in Oracle 11g PL/SQL, and how
are they used? Collections are PL/SQL data types such as VARRAY's and nested tables used to
store and manipulate multiple data elements in memory, facilitating complex data processing and
performance optimization. Can you explain the concept of pipelined functions in Oracle 11g
PL/SQL? Pipelined functions allow data to be returned row-by-row as soon as it is produced,
improving performance for large data sets and enabling efficient data processing pipelines. What
security features are covered in the Oracle 11g Advanced PL/SQL Student Guide? The guide
discusses security best practices such as definer vs. invoker rights, encryption, and access control
mechanisms to ensure secure PL/SQL code development. How do object types and object-oriented
features enhance PL/SQL programming in Oracle 11g? Object types enable the creation of complex
data structures, encapsulation, inheritance, and polymorphism within PL/SQL, fostering modular and
reusable code development. What are best practices for debugging and optimizing PL/SQL code in
Oracle 11g? Best practices include using the PL/SQL debugger, EXPLAIN PLAN, SQL Trace, and
optimizing queries with proper indexing and bulk operations to improve code efficiency and
troubleshoot issues effectively.

Related keywords: Oracle Database 11g, PL/SQL, Advanced PL/SQL, Student Guide, Oracle

SQL, Database Programming, PL/SQL Tutorials, Oracle 11g Features, SQL Programming,
Database Development

Read the full article online: ORACLE DATABASE 11G ADVANCED PLSQL STUDENT GUIDE

ORACLESI PL SQL PROGRAMMIERUNG FUR DIE VERSIONEN

oracle9i pl sgl programmierung fur die versionen


https://donavonsherry.com/file/uZAHKKWQIJXI/Oracle+Database+11g+Advanced+Plsql+Student+Guide

PLSQL REFERENCE Online PDF Vol. 2024, Issue 2

Die Entwicklung und Verwaltung von Datenbanken ist ein zentraler Bestandteil moderner
Informationssysteme. Besonders in der Welt der Oracle-Datenbanken spielt PL/SQL (Procedural
Language/Structured Query Language) eine entscheidende Rolle, um komplexe Geschéftslogik
effizient zu implementieren. Die Versionen von Oracle 9i bieten eine Vielzahl von Funktionen und
Verbesserungen, die die Programmierung mit PL/SQL erleichtern und optimieren. In diesem Artikel
werden wir die wichtigsten Aspekte der PL/SQL-Programmierung fur Oracle 9i-Versionen detailliert
beleuchten, um Entwicklern und Datenbankadministratoren einen umfassenden Uberblick zu bieten.

EinfiUhrung in Oracle 9i und PL/SQL
Was ist Oracle 9i?

Oracle 9i ist eine beliebte Version des Oracle-Datenbanksystems, die zwischen 2001 und 2004 weit
verbreitet war. Sie brachte zahlreiche Innovationen in Bezug auf Skalierbarkeit, Sicherheit und
Hochverfugbarkeit.

- Schlisselmerkmale von Oracle 9i:

- Unterstitzung fur Internet-Anwendungen durch Oracle Internet Platform
- Verbesserte Partitionierung und Datenmanagement

- Unterstitzung fur XML-Daten

- Verbesserte Tools fur Entwickler und Administratoren

Was ist PL/SQL?

PL/SQL ist eine proprietare Programmiersprache von Oracle, die es ermdglicht, prozedurale
Programmierung innerhalb der Datenbank durchzufiihren. Sie ist eng mit SQL verbunden, erweitert
dessen Fahigkeiten um Kontrollstrukturen, Variablen, Schleifen und Fehlerbehandlung.

- Vorteile von PL/SQL.:

- Effiziente Verarbeitung komplexer Geschaftslogik

- Reduzierung der Netzwerkbelastung durch Einsatz von Stored Procedures
- Verbesserte Sicherheit durch Zugriffskontrolle

- Unterstitzung von Transaktionen und Fehlerhandling

Wichtigste Funktionen von PL/SQL in Oracle 9i

Oracle 9i hat die PL/SQL-Programmierung durch mehrere neue Funktionen und Verbesserungen
gestarkt. Hier sind die wichtigsten:
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1. Erweiterte Unterstltzung fir Stored Procedures und Funktionen
- Stored Procedures: Wiederverwendbare Programmbldcke, die auf dem Server gespeichert sind.
- Funktionen: Ruckgabe von Werten, um komplexe Berechnungen durchzufihren.
2. Trigger und Ereignisse
- Automatisierte Aktionen, die bei bestimmten Datenbankereignissen ausgeltst werden.
- Anwendungsfélle: Validierung, Audit, automatische Aktualisierungen.
3. Exception Handling (Fehlerbehandlung)
- Verbesserte Mechanismen zur Behandlung von Laufzeitfehlern.
- Verwendung von "EXCEPTION" Blécken, um Fehler kontrolliert zu verwalten.
4. Unterstittzung fur Collections und grof3e Datenstrukturen
- Einfihrung von Arrays, VARRAYs und Associative Arrays.
- Praktisch fur die Verarbeitung groRer Datenmengen.
5. Dynamic SQL
- Ausfiihren von SQL-Code, der zur Laufzeit generiert wird.
- Flexibilitat bei der Programmierung komplexer Anwendungen.

Programmieren in Oracle 9i: Best Practices

Um effiziente und wartbare PL/SQL-Programme zu entwickeln, sollten Entwickler einige bewahrte
Praktiken befolgen.

1. Modularisierung und Wiederverwendung

- Verwendung von Stored Procedures, Funktionen und Packages.
- Organisation des Codes in logische Einheiten.
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2. Fehlerbehandlung implementieren

- Nutzen von "EXCEPTION" Blécken.

- Loggen von Fehlern fir Debugging und Auditing.
3. Optimierung der Leistung

- Minimierung von Kontextwechseln zwischen PL/SQL und SQL.

- Verwendung von Bulk-Operationen ((FORALL’, 'BULK COLLECT").
4. Sicherheit und Zugriffssteuerung

- Einsatz von Rollen und Privilegien.

- Vermeidung von SQL-Injection durch Parameterbindung.
5. Dokumentation und Wartbarkeit

- Kommentieren des Codes.

- Versionierung und Anderungsmanagement.

Wichtige Werkzeuge und Entwicklungsumgebungen

Fir die Programmierung in PL/SQL stehen verschiedene Tools zur Verfligung, die die Entwicklung
erleichtern.

1. SQLPIus

- Das Standard-CLI-Tool von Oracle fur SQL- und PL/SQL-Entwicklung.
- Bietet einfache Schnittstellen fir Skripterstellung und Ausfiihrung.
2. Oracle SQL Developer

- Kostenlose IDE von Oracle.
- Bietet Funktionen wie Syntax-Highlighting, Debugging, Code-Vervollstandigung.
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3. TOAD (Tool for Oracle Application Developers)

- Kommerzielle Entwicklungsumgebung mit erweiterten Funktionen.
- Automatisierte Code-Analyse und Performance-Tuning.

Upgrade- und Migrationsaspekte bei Oracle 9i PL/SQL

Obwohl Oracle 9i heute veraltet ist, waren Migrationen zu neueren Versionen (wie Oracle 12c oder
19c¢) haufig notwendig.

1. Kompatibilitat prifen
- Sicherstellen, dass PL/SQL-Code mit neueren Versionen kompatibel ist.
- Uberprufung von deprecated Features.
2. Code-Optimierung bei Migration
- Nutzung neuer Funktionen zur Leistungssteigerung.
- Uberarbeitung alter, ineffizienter Codeabschnitte.

3. Testen und Validieren

- Umfassende Tests, um Funktionalitéat zu gewéhrleisten.
- Automatisierte Tests fur grol3e PL/SQL-Programme.

Haufige Herausforderungen und Losungen
Bei der Entwicklung mit PL/SQL in Oracle 9i kdnnen verschiedene Herausforderungen auftreten:

1. Performance-Probleme

- Losung: Einsatz von Bulk-Operationen und Indexoptimierung.

2. Komplexe Fehlerbehandlung
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- Losung: Klare Exception-Management-Strategien entwickeln.

3. Wartbarkeit des Codes

- Losung: Modularisierung, Dokumentation und Versionskontrolle.

Fazit

Die Programmierung mit PL/SQL in Oracle 9i bietet eine robuste Plattform fiir die Entwicklung
leistungsfahiger und sicherer Datenbankanwendungen. Durch die Nutzung der erweiterten
Funktionen, bewahrter Programmierpraktiken und moderner Entwicklungswerkzeuge kdnnen
Entwickler effiziente Losungen erstellen, die den Anforderungen moderner Geschéftsprozesse
entsprechen. Obwohl Oracle 9i heute durch neuere Versionen erganzt oder ersetzt wurde, bleibt
das Verstandnis der PL/SQL-Programmierung in dieser Version eine wichtige Grundlage fur die
Arbeit mit Oracle-Datenbanken.

Schlusselzusammenfassung:

- Oracle 9i bringt bedeutende Verbesserungen fur PL/SQL-Entwickler.

- Best Practices fordern die Effizienz und Wartbarkeit.

- Tools wie SQL Developer erleichtern die Entwicklung.

- Migrationen erfordern sorgféltige Planung und Testing.

- Herausforderungen kénnen durch gezielte Optimierung gemeistert werden.

Mit diesem Wissen sind Entwickler gut geristet, um das volle Potenzial von Oracle 9i PL/SQL zu
nutzen und stabile, skalierbare Datenbankldsungen zu implementieren.

oracle9i pl sgl programmierung fur die versionen ist ein Thema, das sowohl bei
Datenbankentwicklern als auch bei Unternehmen, die auf Oracle-Datenbanken setzen, grof3es
Interesse weckt. Die Programmierung mit PL/SQL (Procedural Language/Structured Query
Language) in Verbindung mit Oracle 9i bietet eine robuste Plattform, um komplexe
Datenbankanwendungen effizient zu entwickeln und zu verwalten. Dieser Artikel bietet eine
umfassende Bewertung der Programmierung in Oracle 9i, insbesondere im Hinblick auf die
Versionen, die verfugbaren Funktionen, Herausforderungen und Best Practices.

EinfiUhrung in Oracle 9i PL/SQL Programmierung

Oracle 9i, veroffentlicht im Jahr 2001, war eine bedeutende Version der Oracle-Datenbank, die viele
Verbesserungen und Erweiterungen im Vergleich zu friiheren Versionen brachte. Die Verwendung
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von PL/SQL in diesem Umfeld ist essenziell, da es die Mdglichkeit bietet, Datenbanklogik direkt in
der Datenbank zu implementieren, was die Leistung verbessert und die Wartung erleichtert.

PL/SQL ist eine prozedurale Erweiterung von SQL, die es ermoglicht, komplexe Logik,
Fehlerbehandlung, Schleifen, Bedingungen und mehr direkt in der Datenbank zu implementieren. In
Oracle 9i wurde die Programmiersprache bedeutend erweitert, um Entwickler in die Lage zu
versetzen, leistungsfahige und wiederverwendbare Anwendungen zu erstellen.

Features und Verbesserungen in Oracle 9i PL/SQL

Oracle 9i brachte zahlreiche Features, die die Programmierung mit PL/SQL erheblich verbesserten.
Nachfolgend werden die wichtigsten Features und ihre Vorteile vorgestellt.

Verbesserte Unterstitzung fur Datenbank-Objekte

- Pakete: Erlauben die Organisation von Prozeduren, Funktionen, Variablen und Cursor in
logische Einheiten, was die Wiederverwendbarkeit und Wartbarkeit erhdht.

- Trigger: Automatisieren Aktionen bei bestimmten Datenbankereignissen, was die Datenintegritat
und Automatisierung verbessert.

- Sequences: Erleichtern die Generierung eindeutiger Schlisselwerte, was in
Mehrbenutzerumgebungen essenziell ist.

Erweiterte Fehlerbehandlung

- Verbesserte Unterstitzung fir Ausnahmebehandlung (EXCEPTION") erméglicht eine robustere
Fehlerbehandlung, um Fehler effizient zu erkennen und zu verwalten.

- Einflhrung von benutzerdefinierten Ausnahmen, um spezifische Fehlerfalle besser zu
kontrollieren.

Leistungsverbesserungen

- Optimierte Cursor-Verwaltung und verbesserte Speicherverwaltung fihrten zu schnelleren
Ausfuhrungszeiten.

- Unterstitzung fur Bulk-Operationen (wie 'BULK COLLECT  und "FORALL") erleichtert die

Verarbeitung grof3er Datenmengen in effizienter Weise.

Integration mit Java
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- Oracle 9i ermdglichte die nahtlose Integration von Java-Code in PL/SQL, was die Entwicklung
von hybriden Anwendungen erleichterte und die Funktionalitéat erheblich erweiterte.

Programmierung in Oracle 9i: Best Practices

Um die Vorteile der PL/SQL-Programmierung in Oracle 9i voll auszuschépfen, sind bestimmte Best
Practices zu beachten.

Verwendung von Paketen

- Strukturieren Sie lhre Prozeduren und Funktionen in Paketen, um den Code modular und
wartbar zu gestalten.

- Nutzen Sie private und offentliche Komponenten, um die Sichtbarkeit zu kontrollieren und die
Sicherheit zu erhéhen.

Effiziente Fehlerbehandlung

- Implementieren Sie umfassende Fehlerbehandlungsroutinen, um unerwartete Probleme elegant
zu handhaben.
- Loggen Sie Fehler fur spatere Analysen, um die Systemstabilitat zu gewéhrleisten.

Optimierung der Cursor-Verwendung

- Verwenden Sie 'BULK COLLECT" und "FORALL", um grof3e Datenmengen in einem einzigen
Schritt zu verarbeiten, was die Performance erheblich verbessert.

- Schlie3en Sie Cursor ordnungsgemalf, um Ressourcenlecks zu vermeiden.
Code-Wartbarkeit und Wiederverwendbarkeit

- Schreiben Sie klare, gut kommentierte Codeabschnitte.

- Vermeiden Sie redundanten Code durch Funktionalitaten und Prozeduren, die
wiederverwendbar sind.

Herausforderungen bei der Programmierung mit Oracle 9i PL/SQL

Trotz der umfangreichen Features gibt es auch Herausforderungen, die Entwickler bei der Arbeit mit
Oracle 9i PL/SQL bewaltigen mussen.
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Begrenzte Unterstltzung fir moderne Programmierparadigmen

- Im Vergleich zu neueren Versionen fehlen manche moderne Sprachfeatures und Designmuster.
- Begrenzte Unterstitzung fur parallele Verarbeitung und Multi-Threading.

Komplexitat bei grol3en Projekten

- Die Verwaltung umfangreicher PL/SQL-Codebasen kann schwierig sein.
- Fehlende integrierte Tools fiur Versionskontrolle und Code-Management im Vergleich zu
modernen Entwicklungsumgebungen.

Fehlerdiagnose und Debugging

- Debugging-Tools waren in Oracle 9i weniger ausgereift, was die Fehlersuche erschwerte.
- Entwickler mussten oft auf externe Tools oder aufwandige Logging-Strategien zurlckgreifen.

Sicherheitsaspekte

- Unsachgemale Verwendung von dynamischem SQL oder unzureichende Zugriffskontrollen
kénnen Sicherheitsrisiken bergen.
- Es ist wichtig, bewahrte Sicherheitspraktiken bei der Programmierung zu beachten.

Vergleich zu spateren Versionen und zuklunftige Entwicklungen

Oracle hat die PL/SQL-Entwicklung seit Oracle 9i kontinuierlich vorangetrieben, mit bedeutenden
Verbesserungen in neueren Versionen.

Unterschiede zu Oracle 10g, 11g und dariber hinaus

- Verbesserte Unterstiitzung fir parallele Verarbeitung und Multi-Threading.

- Einfihrung von neue Features wie 'DBMS_SQL" Verbesserungen, erweiterte Debugging-Tools
und automatische Speicherverwaltung.

- Bessere Integration mit Java und anderen Programmiersprachen.

- Unterstiitzung moderner Programmierparadigmen, z.B. objektorientierte Programmierung.

Ausblick auf die Zukunft
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- Oracle setzt weiterhin auf die Integration von PL/SQL mit Cloud-Diensten und modernen
Entwicklungsumgebungen.

- Die Entwicklung von PL/SQL bleibt zentral fir die Oracle-Datenbank, wird jedoch zunehmend
durch andere Programmiersprachen erganzt.

Fazit

Die Programmierung mit Oracle 9i PL/SQL ist eine solide Grundlage fir die Entwicklung
leistungsfahiger und wartbarer Datenbankanwendungen. Trotz einiger Einschrankungen im
Vergleich zu neueren Versionen bietet Oracle 9i eine Vielzahl von Features, die es Entwicklern
ermoglichen, komplexe Logik direkt in der Datenbank zu implementieren und dadurch die
Performance und Sicherheit zu verbessern.

Die wichtigsten Starken liegen in der Unterstiitzung flr modulare Programmierung mittels Paketen,
effiziente Datenverarbeitung mit Bulk-Operationen und die Integration von Triggern und Sequenzen.
Herausforderungen bestehen vor allem in der begrenzten Unterstiitzung moderner
Programmierparadigmen, der Komplexitat bei gréReren Projekten und der eingeschréankten
Debugging-Tools.

Fur Entwickler, die mit Oracle 9i arbeiten, ist es essenziell, bewahrte Praktiken der
Code-Organisation, Fehlerbehandlung und Performance-Optimierung anzuwenden. Zudem lohnt es
sich, das Wissen Uber die Weiterentwicklungen in spateren Oracle-Versionen zu erweitern, um die
eigenen Fahigkeiten kontinuierlich zu verbessern und die Méglichkeiten der Plattform voll
auszuschopfen.

Insgesamt bleibt Oracle 9i eine bedeutende Version in der Geschichte der Oracle-Datenbank, deren
PL/SQL-Programmierung noch heute in vielen Legacy-Systemen eine zentrale Rolle spielt. Mit einer
soliden Kenntnis dieser Version konnen Entwickler die Grundlage fir den Ubergang zu moderneren
und skalierbareren Lésungen schaffen.

QuestionAnswer Was sind die wichtigsten Unterschiede zwischen Oracle 9i PL/SQL und
neueren Versionen? Die wichtigsten Unterschiede liegen in erweiterten Funktionen, verbesserten
Performance-Features und erweiterten Unterstiitzung fir Web-Services. Oracle 9i bietet
grundlegende PL/SQL-Funktionen, wahrend neuere Versionen zusatzliche Features wie erweiterte
Fehlerbehandlung, Optimierungen und Integration mit anderen Oracle-Technologien bieten. Wie
kann ich my PL/SQL-Code fiur Oracle 9i anpassen, um Kompatibilitat mit spateren Versionen zu
gewahrleisten? Um Kompatibilitat zu gewéahrleisten, sollten Sie auf Version-spezifische Funktionen
verzichten, die in &lteren Versionen nicht unterstitzt werden. Verwenden Sie nur die in Oracle 9i
verfugbaren Features und testen Sie Ihren Code in der Zielumgebung, um sicherzustellen, dass
keine neuen Funktionen verwendet werden, die nicht unterstitzt werden. Welche Best Practices gibt
es bei der Programmierung in Oracle 9i PL/SQL? Zu den Best Practices gehdren: Verwendung von
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Bind-Variablen zur Verbesserung der Performance, Beachtung der Transaktionssteuerung,
strukturierte Fehlerbehandlung mit EXCEPTION-Blocks, Modularisierung durch Prozeduren und
Funktionen sowie ausfihrliches Kommentieren des Codes. Welche Tools und
Entwicklungsumgebungen eignen sich fir die Oracle 9i PL/SQL Programmierung? Oracle SQL
Developer (altere Versionen), SQLPIlus, TOAD for Oracle und PL/SQL Developer sind beliebte
Tools, die die Entwicklung, das Debugging und die Verwaltung von PL/SQL-Code in Oracle 9i
erleichtern. Gibt es spezielle Sicherheitsaspekte bei der Programmierung in Oracle 9i PL/SQL? Ja,
es ist wichtig, sichere Programmiertechniken anzuwenden, wie das Vermeiden von SQL-Injection
durch Bind-Variablen, Implementierung von Rollen und Berechtigungen sowie regelmalige
Sicherheitsiberprifungen des Codes, um Datenintegritat und Vertraulichkeit zu gewéahrleisten. Wie
kann ich die Leistung meiner PL/SQL-Programme in Oracle 9i optimieren? Optimierung erfolgt
durch den Einsatz von Indexen, Vermeidung von Schleifen bei grol3en Datenmengen, Nutzung von
BULK-Collect und FORALL fiir Massenverarbeitungen sowie sorgfaltige Analyse der
Ausfuhrungsplane mit EXPLAIN PLAN. Welche Herausforderungen gibt es bei der Migration von
Oracle 9i PL/SQL auf neuere Versionen? Herausforderungen umfassen die Anpassung an neue
Syntax und Funktionen, Uberpriifung der Kompatibilitat alter Funktionen, Aktualisierung von
Sicherheits- und Performance-Features sowie umfangreiche Tests, um sicherzustellen, dass
bestehende Anwendungen weiterhin korrekt funktionieren.

Related keywords: oracle9i, plsql, programmierung, versionen, datenbankentwicklung, plsql script,
oracle datenbank, prozedurale programmierung, plsql tutorials, plsqgl funktionen
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