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The evolution of SAP’s proprietary programming language, ABAP (Advanced Business Application
Programming), represents one of the most significant shifts in enterprise software engineering. For decades,
ABAP was synonymous with procedural programming, relying heavily on subroutines and function modules.
However, the introduction of ABAP Objects marked a paradigm shift, aligning SAP development with modern
object-oriented (OO) standards. Based on the seminal works of industry experts like Dr. Horst Keller and Sascha
Kr&uuml;ger, this guide provides an in-depth exploration of ABAP Obijects, its architectural framework, and its
practical application in the SAP NetWeaver ecosystem.

The Architectural Shift: From Procedural to Object-Oriented ABAP

Before the advent of ABAP Objects, developers utilized procedural programming where logic and data were often
loosely coupled. While functional, this approach struggled with scalability and maintenance in complex enterprise
environments. ABAP Objects introduced a formal object-oriented layer that provides a more robust structure for
building and managing SAP applications.

The transition to ABAP Objects is not merely a syntax change but a fundamental shift in how developers think
about data and logic. In the procedural model, data is often global or passed through complex interface parameters
in function modules. In the OO model, data (attributes) and logic (methods) are encapsulated within Classes,
ensuring higher security, reusability, and modularity.

Comparison: Procedural vs. Object-Oriented ABAP

The following table illustrates the core differences between the traditional procedural approach and the modern
ABAP Objects framework:



Feature Procedural ABAP ABAP Objects

Core Unit Subroutines (Forms) and Function Classes and Methods
Modules
Data Storage Global data in programs or Function Attributes within Class Instances
Groups
Encapsulation Minimal; logic is often exposed Strict; Public, Protected, and Private
sections
Inheritance Not supported Supported; enables code reuse and
hierarchy
Polymorphism Not supported Supported via Interfaces and
Redefinition
Memory Management Manual or persistent through session Automatic via Garbage Collector

Core Concepts and Theoretical Framework

To master ABAP Objects, one must understand the three pillars of object-oriented programming as implemented
within the SAP kernel: Encapsulation, Inheritance, and Polymorphism.

1. Classes and Objects

A Class is a blueprint or template for an object. It defines the attributes (data) and methods (behavior) that the
objects created from the class will possess. In SAP, classes can be defined locally within a program or globally in
the ABAP Dictionary (Transaction SE24). An Objectis a specific instance of a class, created at runtime using the
CREATE OBJECT statement (or the newer NEW operator in modern ABAP versions).

2. Encapsulation and Visibility

Encapsulation ensures that the internal state of an object is hidden from the outside world. ABAP Objects enforces
this through visibility sections:

3. Inheritance

Inheritance allows a subclass to inherit the attributes and methods of a superclass. This promotes the DRY (Don't
Repeat Yourself) principle. In ABAP, inheritance is single-root, meaning a class can only have one immediate
superclass, but it can be part of a long chain of inheritance. Subclasses can redefinemethods of the superclass to
provide specialized behavior.

Technical Analysis: The Anatomy of a Class

An ABAP class consists of two main parts: the Definition and the Implementation. The definition specifies the
interface of the class, while the implementation contains the actual code for the methods.

Methodologies and Components

Class components are divided into instance components and static components:

¢ Instance Components: These exist separately for each instance (object) of the class. They are accessed



using the instance reference (e.g., lo_object-&gt;method()).

« Static Components: These exist once per class, regardless of how many instances are created. They are
defined using the CLASS-DATA and CLASS-METHODS keywords and are accessed via the class name (e.g.,
cl_class=&gt;static_method()).

Advanced Syntax: The Modern ABAP Approach

Since the introduction of SAP NetWeaver 7.40 and 7.50, the syntax for ABAP Objects has become significantly
more concise. Developers are encouraged to use functional method calls and inline declarations. For example:

Traditional Syntax:

DATA: lo_car TYPE REF TO cl_car.
CREATE OBJECT lo_car.
lo_car-&gt;drive().

Modern Syntax:
DATA(lo_car) = NEW cl_car().
lo_car-&gt;drive( ).

The ABAP Data Dictionary and Object Integration

ABAP Objects does not exist in a vacuum; it is deeply integrated with the ABAP Data Dictionary (DDIC). The
DDIC manages database tables, views, and types. In a modern ABAP application, the persistence layer is typically
handled by classes that interact with the DDIC using Open SQL.

Working with Database Objects

The standard practice in SAP backend programming is to encapsulate database access within Data Access
Objects (DAOs)or specialized persistence classes. This prevents the business logic from being tightly coupled
with the database schema, making the system easier to refactor if the underlying table structures change.



Object Type Role in ABAP Objects Transaction Code

Tables Persistent data storage mapped to SE11
class attributes

Data Elements Defining the types for method SE11
parameters
Classes/Interfaces Defining the logic and contract SE24

Step-by-Step Implementation: Building a Global Class

Following the methodology established in the ABAP Objectstextbook, let us outline the procedure for creating a
robust global class for an enterprise application.

1. Requirement Analysis: Identify the entities in your business process (e.g., an Invoice, a Customer, a Product).

2. Define the Interface: Use transaction SE24 to create a new class. Define the public methods that other
programs will use to interact with your object.

3. Implement Attributes: Define internal data structures in the private or protected sections to store the state of
the object.

4. Logic Implementation: Write the ABAP code within the method implementations. Use SELECT statements to
fetch data and internal tables for processing.

5. Error Handling: Implement class-based exceptions using the RAISE EXCEPTION TYPE syntax. This is a
critical departure from the old SY-SUBRC check, allowing for more granular and readable error management.

6. Unit Testing: Leverage ABAP Unit (the integrated testing framework) to write test classes that verify your
logic without affecting the database.

Error Handling and Exception Management

In procedural ABAP, error handling was primarily done using return codes (sy-subrc). ABAP Obijects introduces
Class-Based Exceptions, which are objects themselves. This allows for a hierarchical approach to catching and
handling errors.

Exception Hierarchy

All exception classes in ABAP inherit from CX_ROOT. There are three main categories:

e« CX_STATIC_CHECK: Must be declared in the method signature (RAISING clause).
* CX_DYNAMIC_CHECK: Does not need to be declared, but will cause a runtime error if not handled.

Case Study: Modernizing a Legacy Sales Report

Consider a legacy report that uses WRITE statements and global data to display sales orders. This approach is
difficult to test and impossible to integrate with modern Ul technologies like SAP Fiori.

The Solution:

Model: Credte a class ZCL_SALES_ORDER to represent a single order and ZCL_SALES_MANAGER to handle
collections of orders.

Proces2: The manager class fetches data from the VBAK table and returns an internal table of
ZCL_SALES ORDER instances.



View: Insgad of WRITE, the data is passed to an ALV (ABAP List Viewer) with Integrated Data Access (IDA)
or exposed via an OData service for a web-based frontend.

This decoupling of concerns—Model, View, and Controller—is only possible through the disciplined use of ABAP
Objects.

Performance Considerations and Best Practices

While ABAP Objects provides numerous architectural benefits, developers must be mindful of performance,
especially in high-volume SAP environments.

* Object Instantiation: Avoid creating thousands of objects within a loop if a single mass-processing method
would suffice.

« Garbage Collection: Understand that the SAP Memory Management system automatically clears objects that
are no longer referenced, but holding onto global references can lead to memory leaks.

e Constructor Logic: Keep constructors lean. Avoid heavy database selections inside a constructor; instead, use
Lazy Loading patterns.

« Use of Interfaces: Always program to an interface rather than an implementation. This makes your code
"mockable" for unit tests and more flexible for future changes.

The Role of ABAP Objects in SAP NetWeaver and Beyond

The SAP NetWeaver platform relies heavily on ABAP Objects for its core services. Frameworks such as the Web
Dynpro ABAP, Floorplan Manager (FPM), and the Business Object Processing Framework (BOPF) are built
entirely on OO principles. Furthermore, the modern RESTful ABAP Programming Model (RAP)—the foundation
for SAP S/AHANA development—requires a deep understanding of ABAP Objects, classes, and interfaces.

As SAP moves toward the cloud with ABAP Cloud, the procedural "Classic ABAP" is increasingly restricted. In the
Cloud-Optimized ABAP profile, many legacy statements are deprecated, making ABAP Objects not just a best
practice, but a mandatory requirement for future-proofing your career as an SAP developer.

Mastering ABAP Objects is a journey that begins with understanding the core syntax and matures into the
application of design patterns like Singleton, Factory, and Observer. By moving away from monolithic programs and
toward a modular, object-oriented architecture, developers can build SAP applications that are more resilient,
easier to maintain, and ready for the next generation of enterprise computing. Whether you are following the classic
guidance of Keller and Kr&uuml;ger or exploring the latest RAP documentation, the principles of OO remain the
cornerstone of professional SAP development.
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