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Abstract— Program development concepts are highly 

dependent on software architecture, complexity of 

algorithm, re-usability purposes, efficiency, efficacy, etc. 

The evolution of SAP development concepts reflects the 

changes through important milestones, such as mainframe, 

client-server and service-oriented architecture. Those issues 

can easily be resolved by making new programs which were 

impossible to handle the requirements due to the memory 

resources, or the speed of the computer either at client or 

servers side. Procedural and object-oriented SAP programs 

use vastly different approaches. There is a lack, however, to 

build an architecture-independent set of SAP development 

concepts that can be re-used in any SAP versions and 

architecture. This paper introduces a new approach to build 

an SAP Development Repository, in which re-usable 

concepts are collected applied in different architectures and 

versions. 
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I. INTRODUCTION 

 

SAP, the leading ERP software in he World was 
announced in 1971 with its first version, SAP R/1. In 
1972, SAP R/2 was announced, which become a real 
enterprise resource planning system. It supported core 
business functions, like financials, controlling, human 
resources, logistics. Its architecture was am IBM 
mainframe, in which huge and efficient SAP programs 
SAP R/3 applied a nice graphical user interface to 
navigate and work in the system. Throughout its multiple 
versions, through 2.1 to 4.6 D. Business Suite with 
Netweaver announced the service-oriented architecture as 
its new concepts. Certainly, SAP opens new platforms 
with SOA to mobile platform and announces to reach 1 
billion people. 

 The following programming topics are mentioned in the 

article: event driven programming, selection screens, 

object oriented programming [1]. The article shows how 

these techniques are developed from R/2 to today's SAP 

Netweaver.  

 

II. SELECTION SCREENS AND EVENTS 

 

 

ABAP [7] (Advanced Business Application 

Programming, originally Allgemeiner Berichts-

Aufbereitungs-Prozessor, German for "general report 

creation processor"), is a high-level programming 

language created by the German software company SAP. 

It is currently positioned, alongside the more recently 

introduced Java, as the language for programming the 

SAP Application Server, part of its NetWeaver platform 

for building business applications. The syntax of ABAP 

is somewhat similar to COBOL. 

 

ABAP supports the two types of programs:  dialog 

programs and report programs. Report Programs are 

mostly used when large amounts of data needs to be 

showed. 

The use of the report programs: these are used  when 

data  from a number of tables have to be selected and 

processed. Use these programs, when reports demand  a 

special format before presenting, and when the report has 

to be downloaded from SAP to an Excel sheet or when 

the report has to be mailed to someone. 

    Report programs are always executable ones. Every 

representative declares a particular application type i.e. 

Transporting and Logistics. Report programming is  

event-driven programming. 

A typical report program should start like this: 

 

    Report <report name> no standard page heading 

    line-size <size> 

    line-count <n(n1)> 

    message-id <message class>. 

 

Selection Screen: where the user specifies the input 

values for which the program should run. The selection 

screen is normally generated from the  Parameters and    

Select-Options.  

Parameters: they can accommodate only one value for 

one cycle of execution of the program, which makes a 

dynamic selection. 
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Select Options: they are used to input a range of values or 

a set of values to a program 

 

A. Events in an ABAP Report Program 

 

The ABAP report programs are event driven 

programs. The different events are: 

Load-of-program: triggers the integral event in an 

internal session after loading a program. Also runs the 

belonging processing block once and once only for each 

program and internal session. The processing block 

LOAD-OF-PROGRAM has roughly the same function 

for an ABAP program of type 1, M, F or S as a 

constructor has for classes in ABAP Objects 

Initialization: This event is executed before the 

selection screen is displayed. 

    Initialization of all the values: one can assign different 

values other than the values defaulted on the selection 

screen. Selection screens can be filled with values at 

runtime. 

At Selection-Screen: the event is occured when the 

selection screen has been processed, this event does the  

validation and checks of values. 

Start-of-Selection: the program starts gathering and 

selecting the values from tables. 

End-of-selection: after all the data has been selected 

this event writes the data into the screen. 

Interactive Events: used for interactive reporting when 

a detailed list is needed from a basic list. 

 

B. Logical Databases 

 

    Instead of using “Select” queries you can use logical 

database to retrieve data for a program. Logical databases 

are created by the transaction number SE36.  The name of 

a logical database can be up to 20 characters long. It may 

begin with a namespace prefix. The data is selected by 

another program and one can access the data using GET 

<table-name> command which places the data in the 

work area <table-name>.  

The following advantages has the logical database 

over elect queries: offers check conditions to see whether 

the input is correct, complete and plausible. It contains 

central authorization checks for database access.    

Enhancements such as improvement in performance 

immediately apply to all reports which use logical 

database. 

 

 

III. WEB DYNPRO MODEL AND ALV LISTS [2,3] 

 

Web Dynpro is the SAP NetWeaver programming 

model for user interfaces and provides support when 

developing the Web representation of business 

applications. The Web Dynpro model is based on the 

Model View Controller paradigm, and has the following 

features that build on the classic dynpro model: clear 

separation of business logic and display logic, uniform 

metamodel for all types of user interfaces, execution on a 

number of client platforms, extensive platform 

independence of interfaces. 

Structure: each user interface is always made up of 

the same basic elements (such as UI elements or events 

triggered by the user). These basic elements are declared 

using Web Dynpro tools. The event handling is 

programmed in separate source code areas which are 

executed automatically at runtime when the event is 

triggered. 

Metamodel Concept: When creating a Web Dynpro 

application, you use the Web Dynpro tools to describe the 

properties and functions of the application. The data 

created in this way is stored in tables as metadata. At a 

later time, the necessary source code, which is executed 

at runtime, is created from this metadata. Therefore, the 

metadata itself is independent of the rendering technique 

used at runtime. 

To support this declarative concept, the SAP NetWeaver 

Developer Studio contains a range of Web Dynpro tools. 

You can therefore generate a large proportion of a 

WebDynpro application using the tools provided, without 

having to create your own source code. This applies to 

the following parts of the application: data flow between 

the front end and back end, layout of the user interface, 

properties of user interface elements. The Web Dynpro 

tools enable you to create source text areas manually 

within generated source texts. These areas are not 

changed if the source code is regenerated. 

Separation of Business Logic and Display Logic: 

Implementing Web Dynpro enables you to clearly 

separate business logic and display logic. A Web Dynpro 

application runs on the front end and has local or remote 

access to the back end system via a service. This means 

that the display logic is contained in the Web Dynpro 

application, while the business logic and the persistence 

of the business objects run in the back end system. The 

following options are currently available for connecting 

Web Dynpro applications and the back end system: an 

interface generated usingadaptive, through which BAPIs 

of an SAP system can be called, an interface for calling 

Web services, a self-generated interface. 

The source code required for connecting the Web 

Dynpro application can be generated from a UML 

definition of the Web Dynpro interface. A UML 

definition can be imported into the Web Dynpro tools as 

an XML file. 

Implementation of the Model View Controller 

Paradigm: every Web Dynpro application is structured 

according to the Model View Controller paradigm: the 

model forms the interface to the back end system and 

thus enables the Web Dynpro application access to data.   

The view is responsible for the representation of the data 

in the browser. The controller lies between the view and 
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the model. The controller formats the model data to be 

displayed in the view, processes the user entries made by 

the user, and returns them to the model. 

 The creation of applications using Web Dynpro is 

structured in Web Dynpro components. The following 

sections provide a detailed description of the most 

important parts of a Web Dynpro component. 

A Web Dynpro application is an application that can 

be called from the user interface. As an independent 

program unit it connects a URL that can be accessed by 

the user with a window in the Web Dynpro component. 

 

  

The Web Dynpro application is merely linked to an 

interface view of a Web Dynpro window by an inbound 

plug. It therefore contains no information whatsoever 

about the elements of the corresponding component or 

components behind the interface view. 

Web Dynpro technology is based on the Model View 

Controller paradigm, to ensure a clear division between 

the definition of the user interface and the 

implementation of the application logic. Within this 

concept, the model retrieves the application data from the 

back-end system. If you want to define multiple models, 

the model must be bound to the relevant Web Dynpro 

component that the model is to use. 

The data for a Web Dynpro application can originate 

from different sources. You can: 

 Call and use SAP data from a SAP back-end 

system using BAPIs 

 Define new data 

 Call and use Web services 

 Combine the three above procedures 

 Import an external model using the appropriate 

tools 

 

The SAP List Viewer unifies and simplifies the use of 

lists in the SAP system. A uniform user interface and list 

format is available for all lists. This prevents redundant 

functions. The SAP List Viewer can be used to view both 

single-level lists and multilevel sequential lists. 

 

·        Single-level lists contain any number of lines that 

have no hierarchical relationship to each other. 

 

·        Multilevel sequential lists consist of any number of 

lines that have two hierarchical levels. Multilevel lists 

have header rows and item rows; the item rows are 

subordinate to the header rows. For each header row there 

can be any number of subordinate item rows. You can 

view subtotals and totals rows in both single-level lists 

and multilevel sequential lists. 

 

A.     ALV lists 

 

The SAP List Viewer, commonly used as ALV, is used in 

Controlling for reports such as the following: 

 

·         Reports from cost centers and business processes 

 

·         Actual line item reports from cost centers and 

business processes 

 

·         Commitment line item reports 

 

·         Plan line item reports from cost centers, orders, 

business processes, cost objects 

 

·         Budget reports 

 

·         Cycle reports 

 

·         Order selection (CO-PC) 

 

·         Flexible itemization (CO-PC) 

 

Not all lists in the SAP components use the full range of 

functions available in the SAP List Viewer. Some lists in 

the SAP system components offer special functions that 

extend beyond the normal range of the SAP List Viewer. 

 

IV. OBJECT ORIENTATION [2,3] 

 

Object orientation (OO), or to be more precise, object-

oriented programming, is a problem-solving method in 

which the software solution reflects objects in the real 

world. A comprehensive introduction to object 

orientation as a whole would go far beyond the limits of 

this introduction to ABAP Objects. This documentation 

introduces a selection of terms that are used universally in 

object orientation and also occur in ABAP Objects. In 

subsequent sections, it goes on to discuss in more detail 

how these terms are used in ABAP Objects. The end of 

this section contains a list of further reading, with a 

selection of titles about object orientation. 

Objects: An object is a section of source code that 

contains data and provides services. The data forms the 

attributes of the object. The services are known as 

methods (also known as operations or functions). 

Typically, methods operate on private data (the attributes, 

or state of the object), which is only visible to the 

methods of the object. Thus the attributes of an object 

cannot be changed directly by the user, but only by the 

methods of the object. This guarantees the internal 

consistency of the object.  
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Classes: Classes describe objects. From a technical point 

of view, objects are runtime instances of a class. In 

theory, you can create any number of objects based on a 

single class. Each instance (object) of a class has a unique 

identity and its own set of values for its attributes.  

Object References: In a program, you identify and 

address objects using unique object references. Object 

references allow you to access the attributes and methods 

of an object. In object-oriented programming, objects 

usually have the following properties: 

Encapsulation: Objects restrict the visibility of their 

resources (attributes and methods) to other users. Every 

object has an interface, which determines how other 

objects can interact with it. The implementation of the 

object is encapsulated, that is, invisible outside the object 

itself. 

Polymorphism: Identical (identically-named) methods 

behave differently in different classes. Object-oriented 

programming contains constructions called interfaces. 

They enable you to address methods with the same name 

in different objects. Although the form of address is 

always the same, the implementation of the method is 

specific to a particular class. 

Inheritance: You can use an existing class to derive a new 

class. Derived classes inherit the data and methods of the 

superclass. However, they can overwrite existing 

methods, and also add new ones. 

Below are some of the advantages of object-oriented 

programming:  

 Complex software systems become easier to 

understand, since object-oriented structuring 

provides a closer representation of reality than 

other programming techniques.  

 In a well-designed object-oriented system, it 

should be possible to implement changes at class 

level, without having to make alterations at other 

points in the system. This reduces the overall 

amount of maintenance required.  

 Through polymorphism and inheritance, object-

oriented programming allows you to reuse 

individual components.  

 In an object-oriented system, the amount of 

work involved in revising and maintaining the 

system is reduced, since many problems can be 

detected and corrected in the design phase.  

Achieving these goals requires:  

 Object-oriented programming languages. 

Object-oriented programming techniques do not 

necessarily depend on object-oriented 

programming languages. However, the 

efficiency of object-oriented programming 

depends directly on how object-oriented 

language techniques are implemented in the 

system kernel.  

 Object-oriented tools 

Object-oriented tools allow you to create object-

oriented programs in object-oriented languages. 

They allow you to model and store development 

objects and the relationships between them.  

 Object-oriented modeling 

The object-orientation modeling of a software 

system is the most important, most time-

consuming, and most difficult requirement for 

attaining the above goals. Object-oriented design 

involves more than just object-oriented 

programming, and provides logical advantages 

that are independent of the actual 

implementation.  

This section of the ABAP User‟s Guide provides an 

overview of the object-oriented extension of the ABAP 

language. We have used simple examples to demonstrate 

how to use the new features. However, these are not 

intended to be a model for object-oriented design. More 

detailed information about each of the ABAP Objects 

statements is contained in the keyword documentation in 

the ABAP Editor. For a comprehensive introduction to 

object-oriented software development, you should read 

one or more of the titles listed below.  

 

V. USER INTERFACE 

 

Starting with a typical SAP R/2 report, a simple list is 

demonstrated in Fig. 1.  
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Figure 1. Model List [6] 

 It still provides clear and readable format with a simple 

outlay. However, it is out of usage nowadays. Certainly, 

we should apply modern techniques, such as the layout of 

SAP R/3 had been introduced with SAP Enjoy Controls. 

Just to compare with a newer R/3 tool, a report program 

creates a more enhanced format in Fig. 2. 

 

Figure 2. Simple list with icons 

R/2 programs creates underlies in a list simply using the 

system field sy-uline. R/3 could certainly use this simple 

technique, but when the Enjoy Control were introduced, 

table control, tabs tip and other smart tools made the lists 

nicer. 

SAP R/3 introduced the initial forms of ALV lists in 

version 4.0 by using the SLIS type pool. SAP announced 

ALV techniques later applying simple function modules. 

Fig. 3 compares the table contents of TSTCT using 

simple and ALV grid format. 

 

Figure 3a. ALV list - settings 

 

Figure 3b. ALV list - table select 

 

Figure 3c. ALV list - summary 

Interactive lists can be compared easily with writing an 

„interactive list‟ in R/2 or in R/3. Let us just create a list 

putting some information on the primary, basic list. 

Additional details can be hidden by creating a secondary 

list. If we use the hide ABAP statement, a secondary list 

can be called just pressing F2. It was in use in SAP R/2 

and early versions of R/3 as well. ABAPDOCU contains 

examples when one can double-click on the primary list 

and a secondary list is shown immediately in Fig. 5. 
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Figure 5. Details as shown in secondary list 

Selection-screen 

R/2 applied selection-screens of Logical Databases. This 

technique was a popular, stable method. One can still list 

the available logical databases in mySAP ERP 6.0, too. 

Using SLDB transaction, a list is provided (Fig. 6). [SAP 

UCC University Alliances Program, University of 

Magdeburg]. Selection screens provide easy-to-use 

techniques. [2] 

 

Figure  6. Logical Database 

People certainly like using internet browsers even in their 

work. Therefore it is popular to apply web services and 

web dynpros. This is one reason that SAP applies WS and 

Web Dynpros in their new development projects. 

 

VI. CONCLUSIONS 

 

This paper discusses some important techniques in the 

different versions of SAP to provide user dialogues, such 

as user interfaces, lists, selection-screens, etc. It has been 

demonstrated that either in the early versions of SAP or 

still in the newest, similar functionalities could be 

achieved using the actual information technologies. 

Nowadays a user interface is adequate applying new, 

standard technologies, like Web Dynpros and Web 

Services. One can imagine, however, that in 20 years 

other technologies will provide same or similar 

functionalities and the concept of technology of Web 

Services / Web Dynpro could be obsolete. Simple user 

interfaces definitely support several applications in 

pedagogical sciences such as e-learning, mobile-learning, 

etc. [7-11] 

As long as digital communication techniques are being 

applied to ERP Systems in more and more functional and 

technological areas, several issues and problems should 

be resolved successfully due to the occurring problems of 

digital sustainability [14]. Legal and Business 

Information, ERP Systems should either support old 

techniques ad methodologies or apply innovations in 

efficien and effective ways  [15].  
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