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Web Dynpro — SAP’s newest user interface (UI) development option for
the SAP NetWeaver platform — has been designed to become the de facto
option of choice for SAP development. Web Dynpro was created because,
like every other software vendor in the Web space, SAP needed a long-
term, strategic solution for the many problems faced by Web developers
during the implementation of browser-based business applications.

Anyone who has written a Web application of any complexity has
probably faced the pain of dealing with applications:

» That work perfectly with one browser, but then develop “unexpected
features” when viewed in a different browser

» That require significant rework in the Ul layer because the structure of
the business data changed

* In which short-cuts were taken during the design phase to get a quick
result — only to find that the costs “saved” during development came
back to haunt you during the maintenance phase'

Web Dynpro is both a development tool for Web-based applications
and a runtime environment. It has been designed in such a way that, when
used correctly, it can cut the development timescale of a complex business
application by as much as 50%. It achieves these dramatic savings by using
graphical and declarative programming techniques. The only code devel-
opers need to write is that related to the core business process.

The power of Web Dynpro lies in its use of object-oriented (OO) design
concepts. Using these concepts, you can create reusable units of business
functionality that you can “LEGO-brick” together to form a complete
application. The catch? As for all other technologies, you have to under-
stand Web Dynpro and use it wisely to reap its rewards.

' This problem is not just confined to Web-based applications.
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Note!

Unfortunately, I’ve seen more than my fair
share of very poor Web Dynpro implementa-
tions! These were entirely due to a lack of
specific Web Dynpro training. Without such
training, developers tend to assume that Web
Dynpro is “just like any other Web develop-
ment toolset,” which results in applications
being built using inappropriate or incompati-
ble design concepts. The resulting applica-
tions may well be functional, but the coding
is inefficient, performance suffers under high
workload, and the maintenance is time
consuming, error-prone, and more costly
than necessary.

I wrote this article specifically to combat some
misconceptions that (for reasons I cannot explain)
seem to be quite prevalent among developers
concerning Web Dynpro — in particular, what it is,
what it does, why it exists, and how to get the best
results from its features. [ suspect many times that
it’s the age-old thought process of:

o “Things I dont understand are complicated.”
followed by...

*  “Idont understand Web Dynpro.” therefore...

992

o “Web Dynpro is complicated.

I’'m very pleased to tell you that this conclusion is
completely false. Web Dynpro is built on simple prin-
ciples. Understand the principles, and you understand
Web Dynpro. (See the sidebar on the next page for
some background history.)

In this article I describe the fundamental principles
of Web Dynpro using clear, simple language, and
illustrate them using an actual implementation’ built

> This type of reasoning is known as an “invalid syllogism.” Another
example would be to say, “A cat is a mammal, and a dog is a
mammal; therefore, a cat is a dog.” Hmmmm, really?

> The example used in this article is the flight model from the SAP IDES
training system.

using Web Dynpro for Java. Irrespective of whether
you are interested in the Java or ABAP flavors of
Web Dynpro,* the design principles and final applica-
tion architecture we’ll discuss here are independent
of the implementation language. This knowledge will
enable you to make a well-informed decision about
the usefulness of Web Dynpro at your company and
to determine how you can use it to create low-
maintenance, high-performance business applications.
You’ll also come away with the knowledge needed to
assess the competence of a potential implementation
partner if you outsource your development.

Notel

Everyone can benefit from the information in
this article. Even the most seasoned develop-
ers can learn the “truth” about this product.
The fundamental building blocks of Web
Dynpro applications that I cover later in the
article will help you understand the design

of an actual Web Dynpro application (i.e.,

the SAP IDES flight model). Although this
last section is more suitable for developers
(because it goes into the area of software
architecture), everyone should read it because
it will help you see the possibilities and poten-
tial that lie ahead with an implementation
based on Web Dynpro.

So what is Web Dynpro
really?

Many myths surround Web Dynpro. Before explaining
the history and design concepts of Web Dynpro, |
want to dispel some of the most common myths.

* The two flavors of Web Dynpro are Web Dynpro for Java and Web
Dynpro for ABAP. Java Web Dynpro applications are written with
SAP NetWeaver Developer Studio, which is a stand-alone development
environment based on Eclipse. ABAP Web Dynpro applications, how-
ever, are written using the ABAP Development Workbench (transaction
SE80) on SAP systems with a 7.00 kernel or higher. End users will have
no idea which language was used to write the application since both
look identical when displayed on the same client.
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The origins of Web Dynpro

The seeds of Web Dynpro were bouncing around within SAP as early as the beginning of 2001. During
the brainstorming phase, SAP had to consider a wide range of design criteria and combine them into a
single toolset that was capable of meeting all its needs. The following criteria were foremost in its

considerations:

1. Create a Ul programming paradigm that would become the standard for all future SAP software. Ease

of use is the key here.

2. Eliminate the repetitive coding tasks currently experienced by Web developers. The fewer lines of

handwritten code there are in the Ul the better.

3. Make full use of abstract modeling. The application should not care about either the communication
technology required to access a back-end system or the client technology used to render its screens.

4. Make full use of generic services. Functionality that is frequently required should be made available
from a standard library of services. For example, if the user is asked to enter a date, then a date picker
should automatically appear next to the input field without requiring extra coding effort on the part of

the developer.

5. Use a declarative approach for application design. With this approach, the developer tells the develop-
ment toolset what should be done, but not zow to do it. This concept should extend into all areas of
application design (e.g., screen flow and component reuse).

6. Change the focus of software reuse from low-level units of code to high-level units that represent

distinct steps in a business process.

These design concepts have been followed very closely, and the result is a UI development environment
strong enough in its functional capability and wide-ranging enough in its scope to be adopted by SAP for

all its future application user interfaces.

Myth: “Web Dynpro has something to do with SAP
NetWeaver Master Data Management (MDM) or
SAP NetWeaver Exchange Infrastructure (XI).”

Fact: Web Dynpro, MDM, and XI are unrelated. Web
Dynpro is a development toolset for building custom
business applications. MDM and XI are technical
systems in your SAP landscape, each with its own
business purpose. MDM handles coordination, transla-
tion, and management of master data across multiple
SAP systems. XI facilitates the exchange and transla-
tion of messages between different systems, the

design and execution of business process workflows,
and centralized system monitoring.

Note!

Web Dynpro applications run on an SAP
NetWeaver Application Server, which
underlies all of SAP’s solutions, including
MDM and XI.

No portion of this publication may be reproduced without written consent.
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Myth: “Web Dynpro doesn’t require any
programming.”

Fact: Web Dynpro application development is not
100% coding free.” Although you can accomplish
much of the development process using graphical
tools (e.g., laying out Ul elements on screens or
describing navigation between screens), coding will

always be required to implement the required business

functionality. Where you don’t need to write any
coding is in the low-level areas such as the UI (for
example, when creating HTML and JavaScript) or
handling session management in the server or back-
end communication.

Myth: “Web Dynpro programs must be written
in Java.”

Fact: With the release of SAP NetWeaver 2004s (and
beyond), you can write Web Dynpro applications in
either Java or ABAP.* The language you choose
depends largely on the development resources you
have available. Web Dynpro for ABAP applications
run on any SAP NetWeaver 2004s or higher ABAP
server, and Web Dynpro for Java applications run on
any SAP NetWeaver *04 or higher Java server. Of
course, if you have both the ABAP and Java stacks
installed, you can use whichever flavor you prefer.

Myth: “Web Dynpro is the replacement for ABAP.”

Fact: This is like the aircraft industry saying, “We’re
going to phase out the jet engine.” The ABAP
language is the mainstay of all SAP systems and
there is no logical reason to remove it.’

Myth: “Web Dynpro applications are actually Java
Server Pages in disguise.”

5

SAP has another development tool called Visual Composer and, as the
name implies, development is 100% visual. Visual Composer allows
you to build a basic business application without writing a single line
of code by using a technique known as graphical programming. Web

Dynpro, however, is not a graphical programming tool. For more infor-

mation on Visual Composer, read Karl Kessler’s article “Get started
creating SAP Enterprise Portal iViews with Visual Composer —

a purely model-driven, code-free development approach” (SAP
Professional Journal, November/December 2005).

¢ Prior to SAP NetWeaver 2004s, Web Dynpro applications could only be

written in Java.

7 The average SAP system contains approximately 40 million lines of
ABAP coding!

Fact: Wrong! Not even close! Web Dynpro is based
on SAP’s own framework, which is not built upon
anyone else’s technology.

Myth: “Web Dynpro can only get data from SAP
systems.”

Fact: Web Dynpro applications can call Web
services, ABAP function modules, or locally
deployed Enterprise JavaBeans (EJB). In fact,
there is no particular requirement even to have a
back-end SAP system available.

Myth: “Web Dynpro is a design tool for building
Web sites.”

Fact: No, Web Dynpro allows developers to create
business applications that form the content of a Web
site, but this is not the same as creating the whole
Web site. If you want to use SAP tools to create a
Web site, then you should use SAP NetWeaver
Portal, a sophisticated system for delivering and
managing content in a highly structured, role-

based environment.

Note!

Technically speaking, Web Dynpro appli-
cations do not require the use of SAP
NetWeaver Portal; however, the portal
supplies many usability features such as
role-based content delivery, single sign-on
(SSO), object-based navigation (OBN), and
portal eventing.

Myth: “Web Dynpro applications can run on any
J2EE compliant server.”

Fact: Although Web Dynpro applications are designed
to be front-end and back-end neutral (i.e., you can

access them from a wide variety of clients and obtain
data from both SAP and non-SAP back-end systems),
you can run the Web Dynpro applications themselves
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Will SAP port the Web Dynpro runtime to run on other

J2EE servers?

This question is only relevant for people using Web Dynpro for Java; however, it is one that [ have been

asked several times.

Looking at the architecture shown in Figure 1 and Figure 2 on page 41, you may already be able to see
why an SAP-supplied server is needed to run a Web Dynpro application: The executable application
shown on the right sides of Figures 1 and 2 makes the Web Dynpro application appear to be some kind of
self-contained, ready-to-run unit of code; however, this is not exactly the situation.

For the UI part of the application to be provided for you, all Web Dynpro applications must execute
within a standard environment known as the Web Dynpro Framework (WDF). This ensures that the
application maintains complete neutrality toward not only the client layer, but also the back-end system.
So a deployable Web Dynpro application is a self-contained unit of code, but it is one that can only be
executed by the WDF. This is why Web Dynpro applications may only be deployed to an SAP Java server.

The Web Dynpro developers have discussed at length the possibility of porting the WDF to another server
platform. The main issue here is that it is not just the WDF that would have to be ported.

Within the SAP Java server, there are many units of functionality known as services — one of which is
the WDF. Others include a service for handling Web services, a Java Dictionary service, all the Adobe
Document services, and a Secure Store service, to name just a few of them. All of these services can

be (and often are) used in conjunction with Web Dynpro. Therefore, to ensure true portability of a Web
Dynpro application, not only must the WDF be ported, but also all the associated services. This effectively

means porting the entire SAP Java server.

This proposal did not fare well in a cost/benefit analysis!

only on an SAP NetWeaver Application Server. See
the sidebar above for more information.

Myth: “Web Dynpro is just another tool I’ll add to
my development arsenal.”

Fact: There is nothing to stop you from continuing
to use other Web development tools alongside Web
Dynpro. However, as you learn more about Web
Dynpro, you’ll probably agree that Web Dynpro
represents a quantum leap in designing Web-based
interfaces to business applications. Web Dynpro lets
you focus on the business objectives of your applica-
tion and handles all the low-level processing for you.
For most companies, whether using the ABAP or
Java versions, Web Dynpro will become their tool of
choice for building Web-based business applications.

Myth: “Developers can pick up Web Dynpro without
extensive training.”

Fact: Web Dynpro is not like anything SAP has ever
done before. As stated previously, it represents a
quantum leap in the design of Web applications
because it provides a development framework in
which the business application can genuinely be
designed to be both client and back-end neutral.
Therefore it is strongly recommended that developers
attend the standard SAP training courses on Web
Dynpro® to learn how to take full advantage of its
available features.

# The codes for the “Introduction to Web Dynpro” training courses are
NET310 for the ABAP version and JA310 for the Java version. For
Web Dynpro for Java, there is also an advanced training course —
its code is JA312.
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How is Web Dynpro different from earlier Ul technologies released
by SAP?
The earlier Ul technology used by SAP (the classical Dynpro technology used by SAPGUI) has its origins

in the IBM frame-based communication protocol used for the old 3270 green screens. This protocol made
no attempt to separate data presentation from data processing, and consequently, this lack of separation

became a fundamental part of the SAPGUI protocol (known as the Dynamic Interactive Application

Gateway, or DIAG).

When the World Wide Web boom started in the late 1990s, several things rapidly became clear:

1. The DIAG protocol used by SAPGUI was not suitable for these new things called “browsers.”

2. Whatever technology was used would have to provide a clear separation between data presentation

and data processing.

This was the motivation for SAP to go back to the drawing board and create a new Ul development
environment. By definition, it could not be based on anything SAP had done before. All the old SAPGUI
concepts of Process Before Output (PBO), Process After Input (PAI), screen layout, and navigation had to
go out the window and be replaced with what is now known as Web Dynpro.

With Web Dynpro, think revolution, not evolution.

I’ll say it again: Do not think Web Dynpro is like
any other development tool you’ve ever used before
(see the sidebar above for more information). It has
some similarities to other Web development toolsets,
but on the whole, Web Dynpro requires a new way of
thinking that, when grasped, will enable you to write
efficient, low-maintenance business applications in less
time than before.

Now that you understand both what Web Dynpro
is and what it is not, let’s explore the basic concepts
you’ll need to understand to successfully build Web
Dynpro applications.

The Web Dynpro development
environment

You can build Web Dynpro applications using one of
two development tools: SAP NetWeaver Developer

Studio’ (NWDS) for Java, as shown in Figure 1, or
the ABAP Development Workbench, familiar to all
ABAP developers, as shown in Figure 2.

One of the best things about building Web Dynpro
applications is that their architecture is defined declar-
atively, rather than programmatically. This means that
you use graphical tools to build units of the applica-
tion — for example, screen layout, the navigation
paths from one screen to another, and the data struc-
tures used to hold the business data — and then the
Web Dynpro development environment ties them
together to create the final application.

Applications created just by
declarations? Don’t | have to
write some code?

Yes, you do have to write some code, but using Web

°  Development tool based on the open source tool Eclipse.
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The Web Dynpro development process for Java

SAP ABAP Server

Web Dynpro
Tools ABAP

Web Dynpro
Metamodel

Generated
ABAP Code

Custom
ABAP Code

Executable
Application

Developer’s PC

Figure 2

Dynpro, the quantity has been significantly reduced.
The declarative part of the application design is where
you specify:

* The major structural units of the application
(known as components) and how they interact

* How information is to be displayed on the screen

* What data structures are to be used to hold the
displayed data

» The various navigation paths from one screen
to another

The Web Dynpro development process for ABAP

* How information is shared within the different
components of an application

* Interaction with a business back-end system

Taken together, these declarations form a descrip-
tion of your business application known as the Web
Dynpro “metamodel.”

The original development
environment idea

Originally, SAP intended to have a single, language-

No portion of this publication may be reproduced without written consent.
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independent development tool in which the abstract
metamodel would be created. Then the information
from the metamodel would be fed into the appropriate
Java or ABAP code generator to create the required
coding. All you would then need to do is write the
additional coding to manipulate the business data.

See Figure 3.

The actual Web Dynpro development
environment

As the development of Web Dynpro started, it rapidly
became clear that it would be far more economical to

The actual Web Dynpro development environment

have the Web Dynpro tools and code generator within
the confines of a language-specific development envi-
ronment. Consequently, all the tools for developing
Web Dynpro for Java applications can be found within
the Java development environment,'” and all the tools
for developing Web Dynpro for ABAP applications
can be found within the ABAP Development
Workbench." Thus there are two independent Web

3

The development of Web Dynpro programs in Java is performed in
SAP NetWeaver Developer Studio (NWDS). This is the standard
Eclipse development tool to which SAP has added a large number
of extensions known as plug-ins.

The ABAP Development Workbench (transaction SE80).
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Dynpro development environments: one for Java
and one for ABAP, as shown in Figure 4.

Getting started with Web
Dynpro

There are two key concepts to know before devel-
oping Web Dynpro applications that will help you
avoid major frustration:

*  The Model View Controller (MVC) design concept
(upon which Web Dynpro is based), and the unique
way in which SAP has employed it

» The Web Dynpro component and its internal
structure

While many of you may be familiar with the MVC
design paradigm, SAP has modified and extended it,
so you need to understand what the differences are,
why they are there, and what consequences those
differences will have on the way you think when
writing Web Dynpro applications.

The Model View Controller (MVC)
design concept

The MVC design concept is not at all new."” In fact,

it was created in 1978 by a Norwegian software
designer named Trygve Reenskaug.” At that time, he
was working as a visiting scientist in the Smalltalk
group at Xerox PARC and was faced with the problem
of designing a system in which users would have to
control large and complex datasets. Here’s how he
assessed part of the problem:

Problem

The input and output aspects of the [program] are
technically very different with few interdependen-

> For more information on building Web applications using the MVC
design concept, see the SAP Professional Journal articles “Build More
Powerful Web Applications in Less Time with BSP Extensions and the
MVC Model” (March/April 2003) and “Develop More Extensible and
Maintainable Web Applications with the Model-View-Controller (MVC)
Design Pattern (January/February 2004).

Pronounced “TRIG-vuh RAINS-cow.”

cies. Their combination in a single object tends to
make this object unnecessarily complex.

Solution

Let the [program] contain two objects; a View
object responsible for presentation, and a
Controller object responsible for taking and
interpreting input from the user."

This is the very first time the idea of separating
data presentation from data processing had actually
been stated as an explicit design requirement. This
idea is commonplace today, but in 1978 it was a
massive conceptual leap.” The result is that he split
the program up into at least two parts: the view and
the controller, with each part having a very distinct
role to play.

Having the view and controller was all very well,
but the part of the program that would perform the
actual business processing had still not been identi-
fied. Reenskaug recognized that a third unit of
software was needed in order to have a fully func-
tional program.'® This is where the model came in.
To use Reenskaug’s own words again:

MODELS
Models represent knowledge.

A model could be a single object (rather uninter-

esting), or it could be some structure of objects...
The nodes of a model should therefore represent

an identifiable part of the problem."”

So, the model represents what the user knows (e.g.,
how to create a sales order), and all the information
held within it relates to the business task at hand, or
if the task is very complex, relates to some well-
defined stage of the business task. The view is the
part with which the user interacts (i.e., what appears

" Reenskaug, Trygve, “The Model-View-Controller (MVC): Its Past and
Present,” 2003, Oslo, Norway: http://heim.ifi.uio.no/~trygver/2003/
javazone-jaoo/MVC_pattern.pdf.

' Nowadays, this is a routine design process known as “decoupling.”

' Actually, Reenskaug identified a fourth unit of code known as an
“editor,” but this is not relevant to our current discussion.

"7 Reenskaug, Trygve, “MODELS-VIEWS-CONTROLLERS,” 1979, Oslo,

Norway: http://heim.ifi.uio.no/~trygver/1979/mvc-2/1979-12-MVC.pdf,
page 1.
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onscreen, such as menus, push buttons, drop-down
lists, and option buttons). Finally, the controller is the
clever part — this is where the processing takes place
to determine the views the user sees on the screen,
and then, based on the user interaction, determines the
views the user sees next.

The essence of the MVC design
concept

Many people think of MVC as a means for separating
data presentation from data processing, and this is
certainly true. However, the separation of data presen-
tation from data processing is only one use case of

a much more fundamental concept — namely, the
separation of those parts of the program that generate
data from those parts that consume data — and it is
this fundamental principle that you see time and again
within the Web Dynpro architecture.

Those parts of a Web Dynpro application that
generate data (the models) are strictly separated from
those parts of the application that consume data (the
views). A controller acts as a middleman between the
models and the views, and its role as a consumer or
generator varies depending on which entity is being
communicated with.

This principle has been applied in many different
areas of Web Dynpro design and at different scales:

*  Model: A model is always a data generator. Even
though models receive data as input, that data
serves only to drive some step of the business
process, which consequently results in the
generation of data.

* View: A view is always a consumer of data —
whether raw data from the user via the keyboard
and mouse, or processed data from a controller.

* Controller: A controller plays a dual role. When
receiving data from a model, it acts as a consumer.
However, after processing the model data, it passes
it on to the view for display, and as far as the view
is concerned, the controller acts as a generator.

When designing and writing Web Dynpro applica-
tions, you must be careful not to blur the boundaries

between data consumers and data generators. If,
through lack of understanding or wanting to achieve
a quick result, you do blur these boundaries, then it
is possible that you will end up writing poor quality,
inefficient code.

I cannot stress enough the importance of under-
standing this concept because it is fundamental to
the whole Web Dynpro component architecture,
which we’ll discuss shortly. Understanding the
generator/consumer concept explains why SAP
has extended Reenskaug’s original concept and
consequently implemented an MVC toolset that is
different from other vendors’ MVC implementations.
Therefore, if you can adapt your way of thinking
to understand SAP’s implementation of the MVC
paradigm, you will find understanding the Web
Dynpro architecture very straightforward.'®

Let’s look at how SAP modified the MVC design
concept.

SAP’s adjustment to the view concept

To achieve the required level of client independence,
SAP found it necessary to modify the concept of a
view. Traditionally, views have been implemented as
templates containing HTML and some executable
coding; for example, Java Server Pages (JSPs) are
HTML templates containing embedded Java coding.
Unfortunately, this type of implementation carried with
it all the problems SAP was trying to escape from in
Web development. With views implemented as HTML
templates, the developers needed to be concerned with
such client-specific rendering issues as:

« HTML
» JavaScript
» Cascading Style Sheets (CSS)

* Support for multiple client types

In the same way, understanding procedural programming essentially
requires nothing more than an understanding of Bohm and Jacopini’s
completeness theorem (1966), which states that “Any program logic, no
matter how complex, can be resolved by arranging statements into
sequences, loops, and branches.”
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» Session management over the stateless HTTP
protocol

These development areas alone can consume in
excess of 50% of the implementation timescale. This
is exactly the situation the SAP Web Dynpro designers
wanted to avoid. Instead, a Web Dynpro view needed
to hold the UI definition in a client-independent
manner. Then at runtime, the WDF determines which
HTML and JavaScript statements are needed to render
the screen on any particular device. To achieve this,
SAP needed to modify the concept of an MVC view.
The result is that now there are in fact two general
categories of controller:

* Controllers that do not have a visual interface (the
traditional MVC controller)

* Controllers that do have a visual interface (SAP’s
“view controller”)"”

It is within a view controller that you define the
layout of the screen, but to avoid having to write any
HTML or JavaScript, you define the screen by making
simple abstract declarations: “I want an input field
here” or “I want a drop-down list over there.” This
approach means you don’t waste time struggling
with HTML and JavaScript because the task of
generating HTML and JavaScript has been delegated
to the WDF. At runtime, the WDF renders your view
for whatever type of client device is currently running
the application (and this could be something other
than a browser, for example, a Blackberry or a Nokia
Communicator).

The view controller has its own section of coding
that prepares data for display and responds to user
actions on the client. All this coding has been
designed to operate without you ever needing to
worry about how the specific UI elements should be
rendered on the client. I won’t go into any further
details at the moment. All you need to remember is
that Web Dynpro displays information on the screen
using a special type of controller (one with a visual
interface).

' There is also something called an “interface view controller,” which
Il cover later in the article.

So when | write a Web Dynpro
program, I’m just writing views,
models, and controllers?

Well, not exactly...

MVC is not a patented methodology and no one
holds the copyright on it. MVC is just a design
concept in the same way that object-orientation is a
design concept. Therefore, every software vendor that
implements an MVC-based design tool does so in a
slightly different way and with a slightly different
interpretation of the principles. SAP is no exception
here. In fact, SAP has extended Reenskaug’s original
MVC concept by introducing a completely new entity
known as a “component.” Without this new entity,
the Web Dynpro designers found they could not
correctly implement one of their key design require-
ments: namely, code reuse at a business level.

The Web Dynpro component concept

When you write a Web Dynpro program, you

will need to write models, views, and controllers.
However, these units of code are aggregated together
into a larger unit called a Web Dynpro component.”

When you write a Web Dynpro application, you
must write at least one component. The component
is now both your unit of development and your unit
of reuse. (For more information, see the sidebar on
the next page.)

When it comes to code reusability, MVC uses the
following unspoken principle:

Coding is bad...if you have to write the same
piece of code twice.

Using Web Dynpro’s component reuse concept,
you should be able (with some careful design) to slash
UI development times by more than 50% by creating
a library of reusable components — each one corre-
sponding to a distinct step of a business process.

* The Web Dynpro component is an SAP extension to MVC that is not
part of Reenskaug’s original specification.
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Are Web Dynpro components really necessary?

It could be argued that views, controllers, and models could all be reused as independent units. This is
true, but this was not the type of reuse SAP was after. If the only reusable units of code were low-level
ones such as views and controllers, then you would create the situation in which object reuse was not
directly related to any step of a business process.

Since the whole thrust of Web Dynpro was aimed at modeling and then solving business problems, the
technical details of how the problem should be solved were of lesser importance. Therefore, the unit of
software reuse should correspond to a distinct step of the business process, not some low-level, technical
unit of coding.

Consequently, Web Dynpro developers no longer need to spend hours fiddling around with HTML and
JavaScript trying to get some screen widget working in three different browser flavors. Instead, their focus
is now on the flow of information through the business process — which is where it should be anyway.

When developers are now asked to write a new appli- is a portion of the flight model from the SAP IDES
cation, their job consists of: training system. We will look at how the user can
search for flights between certain airports and then
select a flight to see its details. Obtaining a list of
flights and then displaying the details of a specific

1. Analyzing the business process to identify where
currently available Web Dynpro components can

be reused flight are possible because the Web Dynpro applica-
2. Designing and writing new Web Dynpro compo- tion makes calls to the back-end SAP system. We’ll
nents to fill any functional gaps break up the application into its constituent parts and

examine its screens, the flow of information, and the

3. Assembling the components together into the reusable components from which it is built.

required business application

The whole emphasis of code reuse in Web Dynpro
focuses on discrete steps in the business process and
not on the low-level units of code required to imple- Notel
ment those steps. This means that a Web Dynpro
component contains several distinct coding entities
that all function together to deliver a single unit of
business processing. A Web Dynpro application is
then built using one or more Web Dynpro components
as reusable building blocks.

Strictly speaking, the simple application that
we’re about to look at does not need to be
modularized to this extent, but the point here
is to illustrate the principles upon which you
can build more complex Web Dynpro applica-
tions — without actually having to build a
complex application!

The structure of a Web

Dynpro app"catlon Let’s begin with the screen the user encounters
The basic Web Dynpro application that we’ll look at when trying to book a flight. As shown in Figure 5,
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' Find Flight= Search results @
Flying From Fhying to
Airport Code: | JFK Airport Cocde:
City: City:
Courtry: Courtry:
Airline:
gz _Fowes: u]

Figure 5  The first screen of the flight model application for entering search criteria

E

Fird Flighit=

Airline D Ma. Date Depart. city  Airpart Arrival city Apt Depart Airfare  Curr. S0 Arrival date Arrival
Lufthanza LH 0401 02/09/2005 HNEW YORK  JFK FRAMKFURT FR&  18:30:00 666 EUR EUR 03082005 074500

Lufthanza LH 0401 30092005 NENY YORK  JFK FRAMKFURT FRA  18:30:00 666 EUR EUR O1A02005 074500
Lufthansa LH 0401 281052005 NES YORK  JFK FRAMKFURT FRA  158:30:00 G666 EUR EUR 29M0/2005 074500
Lufthanza LH 0401 25/11/2005 NENY YORK  JFK FRAMKFURT FRA  18:30:00 686 EUR EUR 26M11/72005 074500
Lufthansa LH 0401 2341202005 NESY YORK  JFK FRAMKFURT FRA  158:30:00 G666 EUR EUR 24MZ@2005 074500

Row | 1of47 [~ |=|z]

Figure 6  Search results for flights between New York’s JFK and Frankfurt, Germany

the user enters some search criteria — that is, the The application’s design
airport codes to search for flights between New York’s

JFK airport and Frankfurt in Germany — in the Find Let’s look at how the F1ightInformation application

Flights tab. has been constructed. Knowing that a Web Dynpro

component is both the unit of development and the

The user then clicks on the Search button, and the unit of reuse, you must first examine your business
results are displayed in the Search results tab, as process to identify reusable units of code. You have:

shown in Figure 6. You can see in the status line at

. » A search screen that receives flight information
the bottom of the table that 47 flights have been

and returns a list of matching flights from the

found. back-end system. This is the F1ightSearch
Next the user scrolls down to a flight of interest. component.

To display the flight details, the user simply clicks on * A details screen that receives information about

the button to the left of the table row, and the informa- a single flight and retrieves its details from the

tion is displayed in a new screen area underneath. See back-end system. This is the F1ightDetails

Figure 7 on the next page. component.

No portion of this publication may be reproduced without written consent. 47



SAP Professional Journal ¢ January/February 2007

Find Flights =]
Airlire I Mo, Date Depart, city  Airport  Arrival city Apt Depart Airfare  Curr, 150 Aprival date  Arrival
Lutthansa LH 0401 01092006 MNEAYORK JFK FR&MWKFURT FRA  18:30:00 666 EUR EUR 02032006 074500
Lutthansa LH 0401 2900902006 MNEW YORK  JFK FRAMKFURT FREA  18:350:00 EBEE EUR  EUR 3000902006  07:45:00
Delta &irines DL 0106  26/0572005 NEW YORK  JFK FRAMKFURT FRA 15:3500 611.01 USD  USD 27092005 09:30:00
Detta Aitlines DL 0106 24M0/2005  MNEN YORK  JFK FR&MWKFURT FRA  19:3300 61101 UsSD  USD 254002005 09:30:00
Delta Airfines DL 0106 211152005 NEW YORK  JFK FRAMNKFURT  FREA 19:53500 61101 USD  USD 221102005  09:30:00

i|=|~|Row 16|of 47 || = | =
Flight Data Availability Additional Info
Airline: Delta Airlines DL First Class Distance: 3,551 | | Ml
Flight Mumbker; (0106 1| sest(s) free aut of 10 Flighit tirme;
Depattcity:  MNEW YORK JFK Charter:
Departure: 19:35:00 Business Class Plame Type: | A310-300
Date: 26092005 [ 0| zeat(s) free out of: 2
Artival city: FRANKFURT FR&
Economy Class
Acrvivval Titme: 09 30000
Artival dste: 27092005 |0 9| sest(s) free out of: 250
Ajrfare: 511.01 | USD
Figure 7 Flight details for Delta flight 106

You can implement these two units of functionality
independently, since both searching for flight informa-
tion and displaying flight details are generic tasks that
could be performed in a variety of applications. To
implement these two independent units of function-
ality, you need to write two components — one for
searching for flights and one for displaying flight
details — both of which are completely reusable.”
You also need some way to glue these two compo-
nents together. Therefore, you need a third component
(called F1ightInfo) to act as a container, or parent,
for the F1ightsearch and FlightDetails compo-
nents. In this situation, this parent component does not
need to be reusable (although technically, it is); rather,
it represents the entire delivered business process.

So looking at Figure 8, you can see that each
component will be responsible for a different area
of the screen.

The F1ightSearch component manages the upper

' I must reiterate at this point that an application this simple does not
need to be implemented using multiple components, but the object of
the exercise is to demonstrate the principles of good Web Dynpro
design. Therefore, I need to demonstrate component reuse.

area of the screen, and the F1ightDetails compo-
nent manages the lower area of the screen. The
F1ightInfo component then joins these two compo-
nents together so that they function as a pair. Notice
that the parent component does not put any informa-
tion on the screen itself. The F1ightInfo component
is simply a container that knows how to make the
FlightSearch and FlightDetails components
function together as a coherent business application.

Next, we will look at how the F1ightSearch
component operates. But before I explain how this
component has been built, you must first have a look
at how a Web Dynpro component functions in general.
If you understand the general principles of a Web
Dynpro component, then you will have no problem
following how the F1ightSearch component works.

Inside a Web Dynpro component

If you take the lid off a Web Dynpro component,
you will see various units of code that are arranged
in the way shown in Figure 9 (in Web Dynpro for
Java at least).
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Airlire I Mo, Date Depart. city  Airg . Airfare  Curr. IS0 Arrival date Arrival
J Lufthanza LH 0401  01/09/2006 REM YORK  JFK FllghtsearCh () G666 EUR EUR 02/09/2006 074300
LH 0401 29/09/2006 REMNYORK JFK FRAMKFURT FRA  18:30:00 BEE EUR EUR 300972006 074300
: DL 0106 2608/2005 MEAYORK JFK  FRAMKFURT FR&A 19:3500 61101 USD USD 27M09/2005 09:30:00
Deta Alines DL 0106 2410/2005 NEW YORK JFK  FRANWFURT FRA 19:3500 611.01 USD USD 2510/2005 09:30:00
J Deta Afnes DL 0106 21/11/2005 NEWYORK JFK  FRANWFURT FRA 19:3500 611.01 USD USD 221/2005 09:30:00
[=][=]~] Row[15]et a7 [~ [ =] =]
Flight Data Availability Additional Info Flightlnfo
Arline: |Dena Airlines | |DL | First Class Distance:
Flight Mumber: Seat(s) fres out of: Flight time:
Depart.aity:  NEWY YORK Rk Charter:
Departure: Business Class Plane Type:
Drate: I:lseat(s) free out of:
Arrival city: | FRAMKFURT | [FRa |
Economy Class . .
Arrival Time: ™ F|IghtDetal|S
Arrival dte: [ olsestls) frecoutot: 280
Airfare: | 61101 || UsD
Figure 8 Different components supply information to different parts of the screen
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Figure 9 The structure of a Web Dynpro for Java component
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Figure 10 Controllers that have no visual interface

Note!

Web Dynpro for Java was first available to customers in early 2004 as part of the SAP NetWeaver *04
(NWO04) release. However, Web Dynpro for ABAP was not ready for release until November 2005 as
part of the SAP NetWeaver 2004s (NW04s) release.

Various improvements were made to the architecture of the Web Dynpro component between these
releases. But since the NW04 version of Web Dynpro for Java had already been released to customers,
modifying the architecture of the Web Dynpro component for the NW04s release would have created a
significant impact for the customer’s own developments. Therefore, the implementation of the new com-
ponent architecture for Web Dynpro for Java has been delayed until the SAP NetWeaver 2007 release,
which is scheduled to enter ramp-up sometime in the first half of 2007.%

Web Dynpro for ABAP, however, was in the advantageous position that there were no prior devel-
opment projects using it; therefore, the component architecture it implemented could be the new one.
Consequently, the component structure in Web Dynpro for ABAP is slightly different from the compo-
nent structure in Web Dynpro for Java.

* This statement is correct at the time of printing. The release date of SAP NetWeaver 2007 may be modified, delayed, or canceled without prior warning
or notice.
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Figure 11  Controllers that do have a visual interface

High-level subdivisions

At the highest level, Figure 9 shows four subdivisions
within a Web Dynpro component: The vertical dotted
line separates the programmatic entities on the right
from the visual entities on the left. The horizontal
dotted line separates the internal (private) entities
below the line from the external (public) entities
above the line.

On the right side, there are two blocks labeled
Models and Components. These blocks indicate that a
Web Dynpro component can make reference to any
functionality found within models and other Web
Dynpro components.

Two principles are at work here:

Code reuse: Models are always defined outside
the scope of a component and can therefore be
reused by multiple components.

Generator/consumer separation: The model
always acts as a generator of data, and here the
entire component is behaving as the consumer.

Where are the controllers that have no
visual interface?

The Web Dynpro controllers that have no visual
interface are identified in Figure 10. Although three
different controllers are identified as having no visual
interface, all three are known generically as custom
controllers.

Where are the controllers that do have
a visual interface?

The Web Dynpro controllers that do have a visual
interface are identified in Figure 11. These controllers

No portion of this publication may be reproduced without written consent.
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Figure 12 The programmatic interface to a Web Dynpro component

are responsible for user interaction through the client
device.” Remember that these controllers are not
responsible for the generation of data.

Note!

A view controller is not responsible for gener-
ating the data it displays — that is the role of
a custom controller. Remember, you must be
careful not to blur the boundaries between the
roles of a data generator and a data consumer.
The reason that I will keep reminding you of
this is because, technically speaking, it is
possible to break the rules.

» Examples are a browser, a Pocket PC, or a Blackberry.

It is important to realize that the controllers
with a visual interface play a very different role
than the controllers without a visual interface. This
is particularly important when writing the code
to access a back-end system!

OK, what else do | need to know about
components?

There is only one other thing you need to know about
a Web Dynpro component. If you are going to spend
all this time building clever bits of reusable function-
ality, how do you get to that functionality when you
want to reuse it?

Here’s where you need to look at the interface to a
Web Dynpro component. In fact, a Web Dynpro
component has two interfaces: one is programmatic
(Figure 12) and the other is visual (Figure 13).

So when you want to reuse the functionality found
in a Web Dynpro component, first ask yourself, “Does
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Figure 13 The visual interface to a Web Dynpro component

the component I am reusing need to put any data on
the screen?” If the answer is “Yes,” then you need to
make use of the component’s visual interface.

Once you have built the views for a component,
you can reuse its entire visual interface as if it were a
single UI element. On the other hand, if the compo-
nent being reused does not put any data on the screen,
then you only need to reference the component’s
programmatic interface.

Now that you have an overview of the inter-
nal architecture of a Web Dynpro component,
let’s go back and look at actually building the
FlightInformation application.

Building the FlightSearch
component

If we start with the visual interface, we can see two

screens arranged in a tab strip. The first appears in the
Find Flights tab (Figure 5). As you saw earlier, this is
the area in which the user enters the search criteria.
The second tab is Search results (Figure 6), which is
where the search results are displayed. The overall
screen structure, however, is built using three views.
The two views (i.e., the Find Flights tab and the
Search results tab) are embedded into a parent view
in which the tab strip itself is defined, as shown in
Figure 14.

UIElement: Messagefrea

yControls Takb Mame

E ViewContainer VIElement

Figure 14 Parent view used to define the tab strip

No portion of this publication may be reproduced without written consent.

53



SAP Professional Journal ¢ January/February 2007

Flying From Fhying to

Airport Code: | Destinat Airport Code:  Destinat

City: Deztination_From City City: Destination_To City

Courtry: Deztinat Courtry: Destirat

Airline: Airline

gz _Foves: fax_Fows

Figure 15 Design time appearance of the Find Flights tab

Airline o] M. Date Depart. city Airport Arrival city Apt
Flight_List Airline  Flight_List Airlineid  Flight_List Connectid  Flight_List Flightdate  Flight_List Cityfrom  Flight_List Airportfr Flight_List Cityto  Flight_L
Flight_List.Airline  Flight_List.&irlineid  Flight_List.Connectid  Flight_List Flightdate  Flight_List.Cityfrom  Flight_List Airportfr - Flight_List Cityto  Flight_L
Flight_List Airline  Flight_List Airlineid  Flight_List Connectid  Flight_List Flightdate  Flight_List Cityfrom  Flight_List Airportfr Flight_List Cityto  Flight_L
Flight_List.Airline  Flight_List.&irlineid  Flight_List.Connectid  Flight_List Flightdate  Flight_List.Cityfrom  Flight_List Airportfr - Flight_List Cityto  Flight_L
Flight_List Airline  Flight_List Airlineid  Flight_List Connectid  Flight_List Flightdate  Flight_List Cityfrom  Flight_List Airportfr Flight_List Cityto  Flight_L
[

Figure 16 Design time appearance of the Search results tab

DisplayControlzs. TakhZMame
E ViewContainer VIElement

Flying From Flying to
Airport Code: | Destinat Airport Code: | Destinat
City: Destiration_From City City: Destiration_To City
Courtry: Destirat Courtry: Destirat

Airline: Airline

Max_Foves: Max_Roves

Figure 17 The search view embedded in the first tab

Figure 14 shows a Ul element known as a
viewContaineruIeElement embedded within the
first tab (also in the second tab, but you cannot see it
in the figure). This is the UI element that allows Web
Dynpro to take the entire set of UI elements from
another view or component and embed them into
the current view as if they were a single Ul element.
Figure 15 shows the view layout for entering flight
details. This entire view will be embedded into the
ViewContainerUIETement.

Notice that each of the input fields holds some
text. This is not the text that appears on the screen

at runtime; instead, it is the name of the field and

data structure from which the UI element obtains

its data at runtime.*

** For simplicity, I have not used the correct terminology here. In true
Web Dynpro speak, I should say, “instead, it is the name of the attribute
and context node to which the UI element property has been bound.”
However, explaining the meaning of these terms goes beyond the scope

of this introductory article. Suffice it to say, the explanation I have
provided gives you a correct understanding of the concept.
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Figure 18 Block diagram of the FlightSearch component

When the user clicks on the Search button, the
component sends the search criteria to a back-end
system for a database query.” This is done by means
of'a Web Dynpro model. All Web Dynpro models
represent the interface to some back-end service —
such as a BAPI call or a Web service. The coding
required to communicate with the back-end system
is also embedded within the model.

Once the model that interacts with the back-end
SAP system has generated the search results, the
second tab is brought to the foreground and the search
results are displayed. The same type of Ul element
used in the first tab has been used here; that is, the tab
contains a single viewContaineruIElement into

» In the example, this is done by calling a BAPI in a back-end SAP
system. Access to the BAPI is provided by a Web Dynpro model.

which the view for displaying the search results has
been embedded. See Figure 16.

So the overall visual interface of the F1ightSearch
component can be represented as shown in Figure 17.%

The same principle holds true for embedding the
search results into the second tab. Here is a situation
in which, within the scope of a single component, two
views have been embedded into a third view to create
the visual interface. Figure 18 shows the overall
structure of the F1ightSearch component.”

* This screenshot does not represent an actual screen from either SAP
NetWeaver Developer Studio or the ABAP Development Workbench.
Instead, it illustrates the principle that one view can be embedded into
another.

3

This diagram has been simplified and is only intended to represent the main
conceptual units of the component. In reality, the component contains other
entities not shown in this diagram. However, the important point here is the
communication of concepts, not the precise technical details.
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Flight Data Availability

Aijrline: GetDetail_Output Flight D GetDeta
Flight Mumber:  |GetDetail)

First Class

GetDetail_Outp seat(s) free out of: | GetDetail _Outpy

GetDetail_Outpl seat(s) free out of. | GetDetail_Outpy

GetDetail_Outp seat(s) free out of: | GetDetail _Outpy

Depart city: GetDetail_Output Flight D GetDeta

Depatture: GetDetail_Output Flight _D: Busziness Class
Diate: GetDetail_Output Flight D

Arrival city: GetDetail_Output Flight _D: | GetDeta

Arrival Time: GetDetail_Output Flight D Economy Class
Arrival date: GetDetail_Output Flight _D:

Aijrfare: GetDetail_Output Flight_Deta Price | GetDetail_

Additional Info

Distance: GetDetail_Outpul | GetDets
Flighit time:
Charter:

Plare Type:  GetDetail_Outpy

GetDetail_Output Flight Tim

Figure 19 Design time appearance of the FlightDetails view

The interface view of a component contains all
the views that we want to put together on the screen.
Later on, you’ll see how the interface view of this
component can be picked up and reused by a parent
component as if it were a single Ul element.

Within the component controller, there is a method
called getFlightList(). This is the part of the pro-
gram responsible for taking the user’s search criteria
and passing them to the back-end SAP system via the
model object. Once the search results are obtained,
they are displayed in the Search results view.

Building the FlightDetails
component

Displaying the details of a single flight has also been
identified as a reusable task. Therefore, it too will be
implemented as a single Web Dynpro component. In
this situation, the F1ightDetails component does

not care who supplies it with data. All it cares about

is that it receives enough information to uniquely iden-
tify a single flight. It uses this data and calls another
ABAP function module in the back-end system to
retrieve the information about one specific flight.

The F1ightbetails component is simpler than
the F1ightsearch component because it only has

one screen and displays data for output only (so
we don’t have to worry about reacting to any user
input). Within the F1ightDetails component,
we must construct a single view that looks like
Figure 19.

Designing the screen is all very well, but how
does the F1ightDetails component receive the
information about which flight to read from the
back-end system?

This is where the interface controller of the Web
Dynpro component is required. Looking at Figure 20,
you can see that within the interface controller there is
a method called showFTightbetails(). Since this
method exists in the interface controller, it is publicly
visible and can be called from another Web Dynpro
component. Once called, the showF1ightpetails()
method in the interface controller calls a method of
exactly the same name in the component controller,
which in turn calls the BAPI in the back-end SAP
system via the model.

Once the BAPI has returned the relevant infor-
mation, it is passed to the F1ightDetails view
controller for display. As with the F1ightSearch
component, the interface view of the F1ightDetails
component contains the sum total of all views to be
displayed by this component, which in this case is
only one.
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Interface View

FlightDetails
(View Controller)

Interface
Controller

| showFlightbetails()

|

Component
Controller

| showFlightpetails()
N

Figure 20 Block diagram of the FlightDetails component

Building the Flightinfo
component

Now that we have our two reusable components, we
must make them function together as a single business
application. This is where we need the third and final
component, F1ightInfo. The purpose of this compo-
nent is to act as a manager for the other two com-
ponents. The F1ightInfo component itself does

not contain any business logic. Instead it contains

the logic that allows the F1ightSearch and
FlightDetails components to interact with each
other. Figure 21 on the next page shows the structure
of the F1ightInfo component.

Notice that the F1ightInfo component only has
a single view controller called F1ightInfoview.
Remember I said that the entire interface view of a
component can be picked up and reused as if it were a
single Ul element? Well, here’s where that happens.

The interface views of the F1ightSearch and
FlightDetails components have been embedded into
their own containers within the F1ightInfoview view
controller. So when the user selects a row from the
flight results table, an event is raised to notify the
parent component that a selection has taken place. The
parent component then responds to this event and calls
the showFTightDetails() method in the interface
controller of the F1ightDetails component.

Generating a URL to launch
the application

At the moment, we have constructed a fully functional
Web Dynpro application; however, we have not yet
given the user any way of executing it. Therefore,

the final step in the process is to generate a URL

that points to the interface view of the F1ightInfo
component. This becomes the entry point into the
Web Dynpro functionality we have just written.
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Figure 21

The URL that points to a Web Dynpro component is
known as an “application,” and is shown in Figure 22.

In order for users to be able to run the F1ightInfo
application from their browser, they simply need to
enter the generated URL into the browser’s address
line. Users will not be expected to type in this URL
since it is usually made available as a Web Dynpro
iView in the SAP NetWeaver Portal.

Conclusion

This introduction to Web Dynpro has shown how you

The FlightSearch and FlightDetails components embedded into the Flightinfo component (parent)

can build a simple flight information application.
Along the way, you have had a history lesson that
shows how Web Dynpro came into existence and how
SAP has modified and extended the MVC design
paradigm to produce a robust, enterprise-ready,

Web development toolset.

Let’s quickly recap what you’ve learned about
Web Dynpro:

*  Web Dynpro is a toolset for developing the Ul
layer of a business process. It has not been
designed as a tool for creating an entire Web site.

e The Web Dynpro application does not care what
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Figure 22 An example of the structure of a Web Dynpro application

front-end technology is used to display the Finally, the most important part — the fundamental
business data.”® principles of the Web Dynpro design philosophy:

» The Web Dynpro application does not care what » All Web Dynpro development is packaged into
communication technology is required to access reusable units known as components. The compo-
business functionality found in the back-end nent is both the unit of development and the unit
system.” of reuse.

*  Web Dynpro applications can be developed in * Try, as much as possible, to design each compo-
either the Java or ABAP programming languages. nent so it represents an atomic unit of business

processing.

* Within the boundaries of SAP-supported front-end devices. Al desi Web D " th
L .. ° ways desi (S npro components wi
¥ Currently supported communication technologies include Remote Y gn ynp p

Function Call (RFC) for ABAP function modules such as BAPIs, Web reuse in mind. Remember, COdll’lg is bad — if you
services (SOAP), and Enterprise JavaBeans (RMI). have to write the same piece of code twice.
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» At its heart, the Web Dynpro design philosophy
separates those parts of the program that generate
data from those parts of the program that consume
data.

I trust that these concepts have been communicated
with sufficient clarity and simplicity so you have an
understanding of both the big picture of Web Dynpro
and the architectural principles behind the design of
Web Dynpro applications.

Chris Whealy started working with SAP sofiware in 1993
making assembler modifications to the RF and RV modules
of R/2. He then went on to work as a Basis consultant
installing and upgrading R/3 systems, starting with R/3
version 2.0B. In May 1995, he joined SAP (UK) as a Basis
consultant and ABAP programmer, however, when the
Internet boom started in 1996, he turned his attention to
Web-based interfaces to SAP systems. This led to work with
the earliest versions of the Internet Transaction Server
(ITS), and consequently, he taught the first course on this
subject in January 1997. Since then, Web-based front ends
for SAP functionality have been the main focus of Chris’
attention. In January 2003, he started working with Web
Dynpro and has worked closely with the development team
in Walldorf, both learning the product and writing proof-of-
concept applications. The knowledge gained while working
with the developers became the foundation for the book
“Inside Web Dynpro for Java’ published by SAP PRESS
in November 2004. Chris now works as the Web Dynpro
expert for the SAP NetWeaver Regional Implementation
Group (RIG) EMEA in Walldorf, Germany. You may reach
him at chris.whealy@sap.com.
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