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Introduction to ABAP Objects and ABAP
Programming in SAP NetWeaver

The world of enterprise software development is vast, yet few platforms hold
as much influence as SAP’s NetWeaver technology stack. At the heart of this
ecosystem lies the Advanced Business Application Programming (ABAP)
language, which has evolved from a procedural language into a full-fledged
object-oriented paradigm known as ABAP Objects. For developers working
within SAP environments, mastering ABAP Objects ABAP programming in
SAP NetWeaver is not just an optional skill—it is a fundamental requirement
to build scalable, maintainable, and modern business applications.
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ABAP Objects brings the principles of object-oriented programming
(OOP)—encapsulation, inheritance, polymorphism, and abstraction—into the
ABAP language. This transformation allows developers to model real-world
business entities more naturally, reuse code across modules, and reduce the
complexity of large-scale SAP implementations. Whether you are building
custom reports, enhancements, or core business logic for modules like
FI/CO, SD, or MM, understanding how ABAP Objects integrates with the SAP
NetWeaver platform is key to delivering robust solutions.

In this comprehensive guide, we will explore the foundations of ABAP
Objects, how it fits into the broader SAP NetWeaver environment, practical
programming techniques, and best practices for leveraging object-oriented
design in your daily SAP development work.

The Evolution of ABAP: From Procedural to
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Object-Oriented

A Brief History of ABAP

ABAP was originally introduced in the 1980s as a procedural language
primarily used for reporting. Over the decades, as SAP evolved its product
suite through the releases of SAP R/2, R/3, and later SAP ERP, the language
grew in complexity. The introduction of SAP NetWeaver (released in the
early 2000s) marked a pivotal shift. NetWeaver serves as the technical
foundation for all SAP applications, and it required a more modern, object-
oriented approach to handle the demands of integration, web services, and
component-based development.

With version 4.6C of SAP Basis, ABAP Objects was introduced as an
extension to the ABAP language. It did not replace procedural ABAP but
added a new set of constructs that coexist with traditional statements.
Today, nearly all new SAP development projects in NetWeaver environments
rely heavily on ABAP Objects.
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Why Object-Oriented ABAP in NetWeaver?

Object-oriented programming offers several advantages that align perfectly
with the modular, integration-heavy nature of SAP NetWeaver:

e Encapsulation: Wrapping data and methods into classes protects
internal state and reduces ripple effects when changes occur.

e Reusability: Once written, classes can be reused across different
programs, reports, and even across different SAP systems via
NetWeaver’s transport mechanism.

e Maintainability: Clear separation of concerns makes code easier to
debug, test, and extend—especially in long-lived enterprise systems.

e Integration with ABAP Web Services: ABAP Objects is the standard
way to create and consume RESTful and SOAP services in SAP
NetWeaver.
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Core Concepts of ABAP Objects

Classes and Objects

Every object-oriented program in ABAP begins with a class. A class is a
blueprint that defines fields (attributes) and methods (behaviors). An object
is an instance of a class. In ABAP Objects, you declare a class in two steps:
the definition (which declares the components) and the implementation
(which contains the actual code of the methods).

Example snippet (conceptual):

CLASS zcl customer DEFINITION.
PUBLIC SECTION.
DATA: name TYPE string.
METHODS: display name.
ENDCLASS.

CLASS zcl customer IMPLEMENTATION.
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METHOD display name.
WRITE: / 'Customer:', name.
ENDMETHOD.
ENDCLASS.

This simple example shows the typical structure used in ABAP Objects ABAP
programming in SAP NetWeaver. The class is defined, implemented, and
then instantiated using CREATE OBJECT or the newer NEW operator.

Visibility Sections: Public, Protected, and Private

ABAP Objects supports three levels of visibility:

e PUBLIC SECTION: Components that can be accessed from outside
the class (e.g., by other programs or classes).

e PROTECTED SECTION: Components accessible only within the class
itself and its subclasses—key for inheritance.

e PRIVATE SECTION: Components hidden even from subclasses,
ensuring maximum encapsulation.



Abap Objects Abap Programming In Sap Netweaver

Inheritance and Interfaces

Inheritance allows a subclass to reuse the public and protected components
of a superclass. In SAP NetWeaver, inheritance is used extensively in the
BADI (Business Add-In) and enhancement framework. ABAP Objects
supports single inheritance (one superclass) but allows multiple interfaces.
An interface defines a contract of methods that any implementing class
must provide. This is critical for polymorphism and for integrating disparate
components within NetWeaver.

Events

ABAP Objects also supports events, which enable a class to notify other
classes when something happens. Events are particularly useful in user
interface programming (e.g., SAP Screen Personas, Web Dynpro) and in
asynchronous processing within NetWeaver’s runtime environment.
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ABAP Programming in the SAP NetWeaver
Context

Understanding SAP NetWeaver as a Development Platform

SAP NetWeaver is more than just an application server. It is a
comprehensive technology platform that includes the ABAP stack (and
optionally the Java stack). It provides services for:

e Application Server (AS ABAP): The runtime environment where
ABAP programs execute.

e Workbench (SE80): The integrated development environment (IDE)
inside SAP GUI.

e Transport Management System (TMS): For moving code between
development, quality, and production systems.

e Enhancement Framework: Including Business Add-Ins (BADIs),
enhancement spots, and implicit enhancements—all heavily reliant on
ABAP Objects.
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e Web Services and OData: With SAP NetWeaver Gateway, you can
expose ABAP Objects-based logic as OData services for front-end
applications (SAPUI5, Fiori, etc.).

Object-Oriented Development Tools in NetWeaver

The ABAP Workbench provides several tools specifically for ABAP Objects:

¢ Class Builder (SE24): The dedicated tool for creating and
maintaining classes and interfaces.

e Function Builder (SE37): Though procedural, it can call object-
oriented code; many legacy systems intermix both.

e ABAP Debugger: Fully supports stepping through OOP code, watching
object references, and inspecting instance attributes.

e Code Inspector (SCI): Can enforce OOP best practices and check for
common anti-patterns.
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Practical ABAP Objects Programming in SAP
NetWeaver

Creating a Simple Class for Business Logic

Suppose you need to calculate discounts for a sales order. Instead of
scattering logic across many reports, you create a dedicated class
ZCL DISCOUNT CALCULATOR. The class might contain:

e A private attribute percentage.

e A public method CALCULATE that takes an order amount and returns the
discounted value.

e A constructor that initializes the discount percentage based on
customer category.

This object-oriented approach makes the discount logic testable, reusable,
and easy to change without affecting other parts of the system. In SAP
NetWeaver, you can then consume this class in a report, a Web Dynpro
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application, or even in a BADI implementation.
Working with the ABAP Object Services (AOS)

SAP NetWeaver also provides the ABAP Object Services (AOS) for persisting
objects directly to the database. This is an alternative to using function
modules for database access. With AOS, you can save, update, and retrieve
objects using the CREATE OBJECT and associated persistence classes. While
not as widely used as modern frameworks, it demonstrates how ABAP
Objects integrates with the underlying database layer.

Exception Handling in Object-Oriented ABAP

Modern ABAP programming relies on class-based exceptions. Instead of
returning error codes, methods can raise exceptions defined as classes. For
example, a method that reads a material from the database might raise
ZCX MATERIAL NOT FOUND (a subclass of CX STATIC CHECK). This approach
makes error handling more robust and object-oriented.
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Best Practices for ABAP Objects in SAP
NetWeaver

Design Patterns

ABAP Objects can implement many classical design patterns. The most
common in SAP environments include:

e Singleton: Ensures only one instance of a class exists (e.g., a central
logging service).

e Factory: Creates objects of different classes based on input parameters
(common in BADI implementation classes).

e Strategy: Allows interchangeable algorithms (e.g., different tax
calculations per country).

e Observer: Used in event handling (e.g., when a purchase order is
saved, notify inventory).

Implementing these patterns within SAP NetWeaver’s ABAP environment
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increases code consistency and reduces duplication.
Testing and Quality

The ABAP Unit framework allows unit testing of individual classes.
Combined with code coverage tools, you can ensure that your ABAP Objects
code is thoroughly tested. Additionally, using test-driven development (TDD)
in ABAP is possible, though not as common as in other languages. For
critical business logic, writing unit tests is highly recommended.

Performance Considerations

Object-oriented code can incur overhead if not written carefully. In SAP
NetWeaver, keep these tips in mind:

e Avoid deep inheritance hierarchies, as they can lead to performance
degradation during method resolution.

e Use CREATE OBJECT sparingly inside loops; consider reusing objects or
creating them outside the loop.

e Minimize the number of references to external objects in a single
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transaction to reduce context switching.
e Leverage internal tables and FOR expressions (newer ABAP syntax)
instead of OOP-heavy loops where appropriate.

Integrating ABAP Objects with SAP
NetWeaver’s Modern Features

ABAP Objects and SAP Fiori

SAP Fiori applications typically use a back-end service layer based on OData.
These OData services are often implemented using ABAP Objects (or the
newer ABAP RESTful Application Programming Model, RAP). With RAP, you
define behavior definitions, projections, and business objects as ABAP
classes. This modern approach requires a solid understanding of ABAP
Objects and how to model transactional behavior using the Business Object
Processing Framework (BOPF).
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ABAP and Cloud Development

With the advent of SAP BTP (Business Technology Platform) and the ABAP
Environment for the Cloud (Steampunk), ABAP Objects has become even
more important. In the cloud, traditional function groups are deprecated; the
only supported programming model is object-oriented. Therefore, any
developer aiming for cloud-native ABAP must be fluent in ABAP Objects and
its integration with SAP NetWeaver (now delivered as part of BTP).

Interfacing with External Systems

SAP NetWeaver supports many communication protocols: RFC, IDoc,
HTTP/HTTPS, SOAP, and REST. ABAP Objects provides classes and
interfaces to encapsulate these communications. For example, you can use
CL HTTP _CLIENT to send HTTP requests to external APIs, or
IF SOAP EXTENSION to customize
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