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Preface

The SAP Web Application Server (SAP Web AS) forms the basis of all
mySAP Business Suite components. It is the result of the continuous
redevelopment of the original SAP Application Server.

Due to its vital importance, you must familiarize yourself with the func-
tions, the architecture, the security aspects, and even the software devel-
opment and maintenance of the SAP Web AS.

We wrote this book in order to support you in this task and in so doing,
we can draw on our many years of experience as developers and consult-
ants for an international business consultancy and on our work at SAP.
We developed one of the first application systems based on the SAP Web
AS to go into productive usage. Since then, we have assisted customers in
implementing numerous Web projects. In this book, we would like to
pass on the knowledge we gained from our experiences.

Amendments to the second edition

In the second edition, all notified mistakes in the first edition were cor-
rected. We have also revised and amended the text that pertains to SAP
Web AS 6.40. In addition to these general improvements, the following
topics were added:

» Overview of SAP NetWeaver

» Web Services

» Business Extension Expressions (BEEs)
» Transformation Editor

» Introduction to Web Dynpro

» Log-on Scenarios

Credits

The journey from the conception of a book to its actual completion is a
long and often complicated one. Many people helped us in this process.
Please excuse us if in the following sections we do not mention a specific
person even though he or she contributed to the success of this book.

We would like to thank countless numbers of our colleagues without
whom this book would not have been produced. They were very under-
standing and helped us in significant and sometimes unknowingly, in
subtle ways.
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A book such as this always requires technical support. In this respect, we
would especially like to thank Dirk Feeken of SAP AG for making
resources available and Rudiger Kretschmer, Steffen Knoéller, and Jirgen
Opgenorth for reviewing the manuscripts and answering our technical
questions.

As much as this book is dependent on its authors and technical support,
it is also indebted to its publisher; otherwise, all efforts would have been
in vain. Therefore, we must thank Stefan Proksch from the SAP PRESS
editorial office and the never-tiring engine behind our desire to be pub-
lished, Florian Zimniak, whose patience, perserverance, and understand-
ing helped in producing this book. For the English edition we would
especially like to thank Nancy Etscovitz from UCG for copy-editing the
book.

We would like to thank everyone, especially those close to us, who were
not mentioned, but are worthy of recognition.

And last but not least, we would like to thank our countless readers who,
because of their strong encouragement and enthusiastic response, made
this second edition possible.

Many thanks!
Wiesbaden, May 2005 Cologne, May 2005
Frédéric Heinemann Christian Rau
Preface
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3.3 BSP Applications

BSP applications are standalone Web applications with presentation,
workflow and application logics that are self-contained in terms of func-
tion. In many ways, BSPs are similar to the server page technologies (xSP)
from other software manufacturers, such as Active Server Pages (ASP)
from Microsoft and Java Server Pages (JSP) from Sun Microsystems. This
technology has become relatively widespread in the field of Web devel-
opment thanks to its various advantages.

BSP applications are developed on the SAP Web Application Server using
the Web Application Builder. This is integrated into the SE80 develop-
ment transaction. BSP applications are developed on the Sap Web aS
using the Web Application Builder, which is integrated into the SE80
development transaction.

The presentation level of this type of BSP application where the actual
display takes place (in this case on the client browser) is formed from a
sequence of Web pages. This consists of the following elements:

» Static Web pages
These Web pages do not contain any sever-side scripting.

» Dynamically generated Web pages
These Web pages contain server-side scripting and are assembled to
form a finished Web page only on request during the runtime of the
application server.

» MIME objects
These objects include graphics, symbols, sound files, and style sheets,
which can be included in Web pages.

In addition, client-side JavaScript for dynamic actions without server
roundtrip® and client-side cookies for the temporary storage of informa-
tion can play a role when required.

So that the Web application can actually run on the client, a series of
components and mechanisms is required. These interact with one
another on the application server and need to be applied.

This chapter describes the individual components, the management and
the processing sequence of these BSP applications. Also discussed is the

9 Server roundtrip means that data is exchanged with the application server to pro-
cess interactions. Depending on the browser and coding, this may not be abso-
lutely essential.
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Model-View-Controller-Design-Pattern, which offers an interesting alter-
native to the BSP programming previously described.

3.3.1 Components

Underneath the presentation layer described above- that is, on the appli-
cation server- are the individual parts of the BSP application. During run-
time, these parts are processed and sent to the client in a format it can
understand. Of course, the client's response can also be processed within
the BSP application. A BSP application comprises several or all of the fol-
lowing components (see also Figure 3.9):

’ Application class ‘

’ Controller ‘ ﬂ Page with flow logic ‘

P— Business Server .
7{ View
Navigation Page (BSP) ‘

[ Theme >  mmMEobject | |  Pagefragment |

BSP Application

Figure 3.9 Components of a BSP Application

Naturally it is possible to use the development environment to link sev-
eral static HTML pages using hyperlinks. These links can be invoked by
the user in a more or less fixed sequence. However, this would be a very
simple application that, with a little practice, could be treated using a
basic text editor. It isn't necessary to use the SAP Web AS for this, and a
small amount of Web space with an Internet provider would be perfectly
adequate. However, you would quickly find this rather limiting. As soon
as it becomes necessary to write back data and to use dynamic content
(such as that generated from databases), the separation of layout and
data, as well as other dynamic elements (such as for input checks and
selection help) is unavoidable.

For this reason, you must initially divide the logical unit of a BSP applica-
tion into presentation components, screen sequence control and applica-
tion logics. A BSP application also contains a variety of management
attributes.

BSP Applications
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In the actual conversion process, a clean division is not always possible, of
course. When using BSP pages, for example, it is almost always necessary
to integrate a flow logic into the layout. This one situation is avoided by
using MVC Design Pattern. Because of the special nature of the MVC
concept, a special section is devoted to this subject (see Section 3.3.4); so
we will not cover the MVC components in any detail at this point.

As part of the BSP application, all the objects described below are inte-
grated into the SAP correction and transport group (CTG) and are han-
dled as a logical unit. This means that all objects in a BSP application can
be fully and consistently transported between SAP systems.

Properties/Management Attributes

Every BSP application has a range of management attributes describing its
general properties. This includes assigning the package, theme and appli-
cation class, the HTTPS flag etc. These properties are defined on the Prop-
erties tab of the BSP application. Chapter 5 covers these points in detail.

Presentation Components

This section describes the components used to generate the graphical dis-
play on the screen.

BSP Pages

The BSP pages form the foundation for the contents ultimately displayed
on the client browser. They may contain static Web code'® and dynamic
scripting code (ABAP). This scripting code is transformed into code that
the browser can understand (e.g., HTML) at the time that it is generated
or when processing on the server begins. This makes it possible to specify
the final appearance of the page at the runtime stage, i.e. at the time of
the request.

A BSP page can contain the following:

» Pages with flow logic
The pages with flow logic are those pages whose process flow is con-
trolled by event handlers. Normally there should be little application
logic in the pages. Instead a special construct the application class,
handles the application logic. In addition to the layout, a page with

10 Although only HTML code is used in the examples below, this does not mean that
other standards such as XML, WML, and XHTML cannot be used.

Basic Principles: BSP Applications



flow logic implements the flow logic via the event handlers and has
page attributes and type definitions.

Page attributes are global variables available on a BSP page. They are
available in the layout and in all event handlers and "remember" their
value across the entire runtime of the request. The content of a page
attribute filled in the event can therefore be output in the layout code
easily. Page attributes where the property Auto is activated are auto-
matically filled with the value from the parameter of the same name
after the page object is created, assuming a parameter has been trans-
ferred to the page. Page attributes can adopt any elementary type
(except for XSTRING), structure, or table type.

Any type definitions can be generated in the BSP page type definition.
The page can access these at any time. For example, the type of an
internal table can be defined to specify the page attribute type.

The pages of type "page with flow logic" are executable and can be
addressed via a URL or via navigation from another page. Chapter 5
covers the relevant programming work in detail. A complete BSP appli-
cation can also be constructed solely of pages with flow logic and the
relevant event handlers, as required.

Page fragments

Page fragments are created in the same way as normal BSP pagesbut
are referred to as page fragments. They differ from normal pages only
in that they do not have separate event handling, no type definition
and no separate attributes. They are integrated by other BSP pages
using the include directive as a simple text-include. Page fragments
inherit the page attributes from these other BSP pages.

Page fragments can in turn themselves include page fragments, but not
pages with flow logic. Because page fragments enable the modular
structure of the layout of BSP pages, they can make program code
reusable.

View (MVC)

Views are used to vizualize data that is made available as part of the
Model View Controller Design Pattern (see Section 3.3.4). Views are
called almost exclusively by controllers, which means that they do not
have a separate URL. Like pages with flow logic, Views have page
attributes. Unlike these pages, however, views cannot be filled auto-
matically when the Auto flag is called. The assigned controller is

BSP Applications
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responsible for filling attributes, for accepting requests as well as for
filling attributes, accepting the request, and managing the flow con-
trol.

MIME Objects

MIME (Multipurpose Internet Mail Extensions) is an extension of the orig-
inal Internet email protocol permitting the exchange of different data
types on the Internet. These include audio, video and graphical data, style
sheets, application programs and ASCII files. Client browsers are able to
process these object types either using plug-ins or using integrated appli-
cations. This means that common browsers, for example, can display
most graphics formats without external utilities. Other objects types,
such as Flash animations, require plug-ins.

With each newly created BSP application, a directory of the same name is
created in the MIME repository. This is used to store all the MIME objects
specific to the application. This repository is used to manage the MIMEs
centrally.

Themes

Themes are used to define replacements for MIME objects being used.
This means that the appearance of BSP applications can be changed later
on without having to change the layout source text. Each MIME object
within a BSP application can be replaced by another object from the local
file system. The theme concept is a simple way of customizing the layout
of pages in a BSP application, even after it has been created.

A theme is created as a separate development object in the Web Applica-
tion Builder (WAB) and acts as the container for all replacement defini-
tions. For the changes to have an effect during runtime, the theme must
be explicitly assigned to the relevant BSP application.

Once a page requests a MIME object, the BSP runtime environment
determines whether or not the running BSP application is assigned a
theme. If this is the case, the correct object is determined from the
replacement definition. This object is then transferred to the client in
place of the object entered in the BSP application while the BSP applica-
tion is running. In Figure 3.10, the MIME object to be sent to the client
LOGO.GIF would be replaced during runtime by MY_LOGO.GIF, if the
theme of the active BSP application was assigned. The Themes editor is
available for working with themes.

Basic Principles: BSP Applications



Assign theme

A4

[
A 4
BSP Application Theme

LoGoGF | — X s S— MY_LOGO.GIF

IMAGE1.GIF — IMAGE1.GIF  |#-------------— MY_IMAGE1.GIF

IMAGE2.GIF 74@E2.GIF PR B MY_IMAGE2.GIF

STYLE.CSS | — 44 STYLE.CSS B MY_STYLE.CSS

Figure 310 Replacing MIME Objects Using a Theme

BSP Extensions

When creating a BSP application, there is always the issue of how to
ensure that the corporate design of this type of application is maintained.
Cascading Style Sheets are a well established concept However, with
larger projects involving several developers there is the risk that the
defined style instructions will not be used correctly. In the worst case sce-
nario, the appropriate CSS elements may need to be continually re-
assigned for each HTML element on each BSP page. This is a lengthy and
error-prone process. Not least, the clarity of the HTML code also suffers,
making changes even harder to make later on.

BSP extensions can help here. They represent an abstraction technique
that can be used to simplify both the syntax and the semantics of HTML
code blocks. This mechanism has an open structure and can be used in
sections of XML and WML code, for example.

A BSP Extension is a container for BSP elements. Each element is assigned
an ABAP class in the BSP context. Embedded in this class is the function-
ality to create the code to be executed on the client-side and its function-
alities. The definitions of the elements and the mapping to the ABAP
classes are flexible. This technology can be used to meet a variety of
requirements not limited to graphical objects.

The SAP Web Application Server provides an infrastructure for managing
BSP extensions. For this reason, these can be used relatively easily as part
of BSP applications. Release 6.20 of SAP Web AS includes many prede-

BSP Applications
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fined extensions, such as HTML Business for BSP (HTMLB). These exten-
sions can be expanded in any way and can be modified for specific pur-
poses. Naturally you can also develop your own BSP extensions. The BSP
extensions can be created and edited using the editor integrated into the
development environment.

By using HTMLB as a template for creating your own extensions you can
save yourself both time and effort.

BSP extensions can be used in BSP pages via the extension directive. In
addition, composite elements can be created to unite multiple BSP ele-
ments into a sub-quantity. This makes it possible to affect all the BSP ele-
ments simultaneously when changing the layout, which reduces the
amount of work involved in complicated BSP applications. This reduces
the amount of work involved in complicated BSP applications.

Each BSP extension consists of a collection of BSP elements. Each of these
elements has defined attributes and is assigned to an ABAP class. The
attributes provided in the element represent the input parameters for the
assigned ABAP class and are used to affect the appearance, the input
behavior and other functionalities. BSP elements are inserted into BSP
pages in XML notation.

In the outgoing HTML data flow, the element class writes the serialized
HTML coding on the basis of the functionality provided by the element. It
is assumed here that all elements in an extension support a common out-
put style.

Using BSP extensions has the following advantages:

» The HTML code only needs to be developed once. Changes have an
immediate effect on all calls of the elements. This also applies across
applications. This increases the reusability in terms of corporate design.

» The ABAP class (element class) assigned to the element may contain
additional logic to generate browser-dependent HTML code. This
avoids browser-dependent coding in the layout.

» The style sheet assignments are also located in the element class. The
fact that CSS assignments take place at one specific point ensures that
the generated HTML coding places the correct references on the style
sheets.

» The standard XML syntax can—unlike HTML coding in the layout—be
parsed and checked at the point of generation. This avoids errors.

Basic Principles: BSP Applications



As well as a BSP extension for standard HTML elements such as buttons,
input fields, dropdown lists, etc., highly specialized extensions can also
be implemented. An example of such an extension could contain a com-
posite element to implement a complete newsticker including generation
frame and application logic. The newsticker can then be made available in
any BSP applications via the directive extension with all its attributes
parameterized.

Components of the Flow Control

A program's flow control determines the temporal and logical flow of an
application. The time when specific components of a program are exe-
cuted is partly fixed in the case of BSP applications and can partly be con-
trolled by the developer. The first group includes the event handlers that
are part of BSP pages with flow logic. The second group include the nav-
igation structure and controller, for example.

Event handlers

The event handlers are executed at specific points during the runtime of
a BSP page in a fixed, defined sequence. They are filled with ABAP code
and permit access during runtime to specific objects such as the applica-
tion class or to specific runtime objects in order to provide access to
request information. This topic is covered in detail in Section 3.3.3.

Navigation structure

The navigation structure is used to define navigation requests. These
describe the start and destination of a request, i.e. the page order in the
navigation process. Assigning the pages via navigation requests creates a
purely formal description of the navigation scheme within a BSP applica-
tion. This makes it possible, for example, to change the flow control of a
BSP application without intervention in the coding.

Controllers (MVC)

Controllers are another part of the MVC Design Pattern. From the data of
an incoming request, controllers evaluate a suitable view based on a
model. This can then be rendered for the response. They represent the
link between the Model and the View.

BSP Applications
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Components of the Application Logic

The application logic (business logic) handles the actual processing of the
data. As is the norm in standard ABAP programming, the application logic
can be addressed in the form of BAPI's, function modules, or class librar-
ies from a BSP application, for instance from the event handlers.

The SAP Web Application Server provides additional structuring aids—
the BSP application class and the MVC—that can be used to encapsulate
the required application logic.

It is even possible to house the application logic in the layout part of a
BSP page. We can only advise against this, however!

The application class is used to encapsulate the application logic of a BSP
application. This is realized using a standard, global ABAP class. It calls
business data from backend systems using BAPI for example, and writes
this data back to the BSP application after processing. An application class
of this type is assigned to the BSP application and is then directly available
to each page of the BSP application with its components (attributes,
methods, etc.) via the standardized object reference application. This
happens automatically. Neither "manual” declaration nor instancing is
required before use.

The tasks of a BSP application that are implemented in application classes
can include the following.

» Cross-page saving of BSP application data in the form of attributes
» Encapsulation of the application logic in methods

» Framing of repetitive tasks (e.g. checking of authorizations, complex
input checks, saving and restoring data using server-side cookies) in
methods

An application class can be used in any number of applications as well as
in typical ABAP programs. However, only one application class may exist
per BSP application. The assignment is made on the Properties tab of the
BSP application, as shown in Figure 3.11.

Other classes can be included in a BSP application in addition to the
application class.

Existing application functionalities of the SAP Application Server or the
backend systems are normally framed within the application class. This
makes the coding clearer and easier to maintain.

Basic Principles: BSP Applications



BSP Application ICODE Active
Froperties h Mavigation |

Short Description BSP-Application example

Created By FHE Created on 14.81.2003
Last changed by FHE Changed Gn 14.81.2003
Package ZBUCH

Original Language DE

Internal nama [ECODE

Initial BSP default him

Application Class ZCL_ZCODE

Theme ZCODE

[] Stateful

[_] Supparts Portal Integration

Figure 311 Assigning the Application Class

When using application classes, the following should be noted:

» If the application class is assigned a stateful BSP application, its life
cycle is exactly the length of the BSP application. This makes it ideal for
data storage.

» If the application class is assigned a stateless BSP application, its life
cycle is exactly the length of a BSP page, i.e. from receipt of the request
to the completion of the response object. It is not suitable for data
storage as it is destroyed directly afterwards, like all objects. In this
case, server-side cookies are normally used for data storage.

» Application classes are singleton. There can only be one instance per
session.

» A BSP application can be assigned only one application class.

» The constructor must be free of parameters.

You should carefully consider how you will implement data acquisition.
For example, it is inefficient to acquire the complete material master of
the backend system in the application class in a stateless BSP application.
This process would then take place at each page change and the perfor-
mance would be permanently slowed. In a stateful application, however,
it could be very useful as the data will have been loaded from the back-
end just once when the application is first called when the application
object is instantiated.

The interface IF_BSP_APPLICATION_EVENTS can be implemented in the
application class. This interface makes a BSP application's other process-
ing times accessible via methods that permit both flexible control and
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access to the processing logic. The interface's individual methods are pre-
sented in Appendix A.2.

It can be useful to derive the application class from the pre-defined base
class CL_BSP_APPLICATION. This class provides methods that can be
called or set: the session timeout, the current URL for the BSP applica-
tion, the status mode, and so forth. The methods of the individual inter-
face concerned will also be presented in Appendix A.2.

Figure 3.12 uses a simplified scenario to explain the process flow of a
request with encapsulated application logic. The search for an address is
triggered on HTML page 1. The request is directed to the BSP page HTML
page 2 Using the onInputProcessing event. In this process the name is
transferred as an Auto page attribute. The onInitialization event calls
the application class that, in turn, controls an RFC call for data acquisition
in the backend. The result is returned to the application class where it is
made available from the event handler. The attributes now filled are output
inlayout code and appearin thisformin the client browseras HTML page 2.

Client browser

Name: John Miller Name: John Miller
City: San Francisco

— | ZIP: 12345
Find address > Address: 13 Van Ness

HTML page 1 HTML page 2

/'

Redirect to page 2
n onlnputProcessing()

SAP Web AS/BSP application

method get_address.

application -> [ call function 'get_address*
get_address ( name ) destination 'backend"

J endmethod.

Event onlnitialization Application class
Iy

A

function get_address.

get address data

e —
endfunction.

Backend system/database

Function

Figure 312 Typical Process Flow for Encapsulated Application Logic
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Model (MVC)

The Model is used as an application object to control the behavior and
the application data. It answers both information requests via its status,
which generally comes from the View, and instructions for status changes
which are usually sent by the Controller.

The Model recognizes neither its Views nor its Controller. This means that
the model alone is used for internal data processing, without referring to
the application with its user interface. In short a model is specified using
a controller class reference.

3.3.2 Access to a BSP Application

This section explains the special access features of a BSP application. An
overview of the standard error message is given in the section following
it. The system-specific URL parameters are then presented. You can use
these parameters to configure the application call and can modify the
parameters to your own requirements.

Addressing

A BSP application is executed by an URL. You can call the application
directly by inputting the URL in the address line of the client browser.

You can also save the application in your Favorites and call it easily using
the favorites management feature. It can also be saved to the desktop just
like normal links. In this process, name/value pairs (see below) can also
be specified for parameterization. This means that the web application
can be called after being parameterized.

The URL of a BSP application has the following general structure:

{Protocol>://<Host>:{Port>/<{Name range>/
{Application name>/<{Page>?<URL Parameters>

» Protocol
BSP applications support the HTTP and HTTPS protocols. If HTTPS is to
be used, this protocol must be available as an ICM service. Therefore it
must be configured via instance profile and the corresponding system
files must be installed."”

11 We do not explain this procedure in this book. You can find the relevant installa-
tion instructions in the documentation for the SAP Web Application Server under
"SAP Web Application Server—Using the Secure Sockets Layer Protocol" or on
the Internet at http.//service.sap.com/instguides.

The installation package is available to authorized customers in the SAP Service
Marketplace at http://service.sap.com/swcenter for using the SAP Cryptographic
Library.
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» Host
The "<host>" is the name of the application server on which the appli-
cation is to be executed. Either the IP address of the host or the DNS
name including network domain should be specified.

» Port
The port number comes next. It specifies the port on which the appli-
cation is to be run, if the default value is to be circumvented. The rel-
evant protocols are assigned to the ports via the profile settings (profile
parameter icm/server_port_<xx»).

» Name range
The name range is the BSP application's name range code. SAP appli-
cations are supplied in the sap name range. BSP applications can be
created in a separate name range.

» Application name
The application name is the name of the BSP application as defined in
the development environment.

» Page
The page is the name of the required destination page of the BSP appli-
cation. This may be a BSP page, a static page or a controller of the
MVC. It's helpful to use the initial page to ensure that the application
is also correctly initialized.

» URL parameter
The application can also specify parameters as name/value pairs when
called. These may be specific to the system or may relate to the appli-
cation (see at a later stage in this section). They are separated from the
actual URL by a question mark (?).

The last two parts can also be omitted. In this case, the entry point is the
default page set in the BSP application properties. Spaces are not permit-
ted, but can be reproduced in the final URL with escaped URLs. Spaces
are displayed as %20 in this case.

A URL in the SAP name range may then look as follows:

http://www.my-webas.com:8080/sap/bc/bsp/sap/zcode/start. html?var_
T=init

As these long URLs are rather unwieldy, you can define an external alias in
the ICF. The alias then maps the address and the previous URL might then
look as follows:

http://www.my-webas.com/zcode
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Error Messages

If the BSP application cannot be reached or executed, the system sends a
standard error response as an HTTP error code. The best known error is
probably the HTTP error code 404, which is sent if the requested resource
can not be found. The code 500 internal server error is especially critical
during development. In appendix A.1 you will find a list of the error codes
generated by the SAP Web Application Server.

To obtain meaningful error messages from the server, especially during
development relating to error code 500, the Show friendly HTTP error
messages option should be deactivated in Internet Explorer (see Figure
3.13). Otherwise, Internet Explorer displays "user-friendly” error messages,
which have virtually no practical use during the development process.

Benerall Securilyl F'rivac_l,ll Ennteﬂll Ennneclinnsl Programs ~ Advanced
Settings:
Enable offiine itemz to be synchronized on a schedule ;'

Enable page transitions
Enable Personalized Favorites Menu
Enable third-party browser extensions [requires restart]
[ Force oftsereen compositing even under Teminal Server (requi
Matify when downloads complate
INGOAE TO7 T3 te
( [ Shaw fiendly HTTP erar messages

[ Show Gao button in Address bar
[ Show Intemnet Explorer on the desktop
% Urnderline lirk s

@ Ahways
Q) Hover
Q) Mever
| Use inline AutoComplete | h
4 3

Restare Defaults
oK. I Cancel | Aoply |

Figure 313 Displaying Meaningful Server Error Messages in Internet Explorer

The SAP Web AS also allows you to respond to logon and application
errors and to call logon pages. There are two alternatives here: First you
can create your own error pages which provide the user with comprehen-
sive information on the situation occurring or suggested solutions. Or,
you can use a redirect to forward the user to another URL. With a redi-
rect, the form fields already transferred to the destination page can also
be transferred to the new address (see Figure 3.14).
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This permits an immediate display of the parameters such as those that
cause the application to produce errors. This will save you time during
long debugging sessions.

System-Supported Logon

The BSP application SYSTEM has been available in the ICF since the release
of version 6.20. This application provides the user with a parameter-con-
trolled, convenient logon template instead of the typical browser pop-up.
In addition, the application features a logoff scenario for stateful applica-
tions, which immediately releases system resources that are no longer
necessary.'?

The introduction of SAP Web AS 6.40 has made the logon and logoff
processes more convenient. You can see the new System Logon option
with Settings button on the Logon Error sub tab in Figure 3.14.

Figure 3.15 displays the many setting options available. Logging onto the
system by using the options described, creates the logon template dis-
played in Figure 3.16. This template is rendered directly in the browser
window.

slaHIC@ |0 E

n ICF Path jefautt_hostsapibes
Create/Change a Service |CF Object  ksp Senice (Active)
Deseriptionin English [
BUSINESS SERVER PAGES (BSF) RUNTIME [
EAEN i1
VirtHosts | Semices Doeu
7 | B el i) WML BRI IS ServiceData | HandlerList ' EmorPages |
i sap AP NAMESPACE; GAP IS O
I @ option RESERVED SERVICES AVAIL
> @ public PUEILIG SERICES LogonErrors | Appl Errars | LogoffPage | NotAccessible |
= & be BASIS TREE (BASIS FUNCTH
[ bsp BUSINESS SERVER PAGES @ Explicit Response Time Documentation
bep_dev WEBDAVY ACCESS TO BSP D) Header || %] A1/
cachetest TEST ICM SERVER CACHE E
b @ cems ROOT ELEMENT FOR SERVI 7
@) cimom CIM Objgst Manager (Systern S Dz
@ ems Chahge Managerment Setver
contentserver CONTENT SERVER INTERF/ @ RiED URL Sl
docu ABAF DOCUMENTATION
b @ ecatt Services far eCATT @0 Form Fields O Form Flds (TextForm)
b @ echo REPEAT OF REQUEST DOG! O Form Flelds (Basebd)
b @ eror ERROR HANDLING ROUTIN @Sl
est Enterprise Serices Framewt
formabsdelste BACKGROUND SERVICE: D
b @ FormToRTe INTERNAL VERIFICATION SE
3 HTTF Extension/Request Hal
Toads ‘arious HTTP Data Services
b (@ oraphics General handier for graphic &
b @ oui IT8-Based GUI Senvices Adrministaion
uimachine
ﬁtmlwswsr HTTP DATASERVICE FORTI| | Los!Changed By SAP Cieats by B
b @ ic Intemnet Communication Fran =i Loy el
b & ieman Test Handler far ICM (Trouble. | Changed On 20.04.2005 Greated On 02.10.2000
idae_xmi Inbaund IDoe in IDae XML Fol
| %
L [ wias (10100 P2l was | INS /7

Figure 314 Creating Your Own Error Pages or Using a Redirect in the SICF Transaction

12 For more information on the BSP application SYSTEM, please refer to OSS Note
517860.
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Figure 345 System Logon Setting Options
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| Password *
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Figure 316 System Logon Screen

URL Parameter

A URL controls the behavior of a BSP application. To do this, this URL is
expanded by a query string. The part of a URL designating a query string
is preceded by a question mark (?).

The parameter name and its associated values are case-insensitive. One
exception is the sap-exiturl parameter, if the reference is to a case-sen-
sitive server.

The query string has a sequence of name/value pairs, which are separated
by the commercial And (&), e.g.:
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http://www.my-webas.com:8080/sap/bc/bsp/sap/zcode/start.htm?
status=0&org=sap

In this case the BSP application address has two added query string
parameters added: status and org with the values "0" and "sap". This has
an equivalent effect to the value assignment in the code using:

status = '0'.
org = 'sap'.
The SAP Web Application Server is familiar with a range of system-spe-

cific URL parameters. They are automatically checked by the server on
each call and some have a decisive effect on the application behavior.

The possible system parameters have the following basic structure:
sap-<{parameter-name>=<value>
Multiple system parameters can be combined.

Given below is a description of the individual parameters. Their possible
uses are also explained using examples.

» sap-sessioncmd
The "open" value is used to restart a running BSP application or, if it is
not yet running, to start it for the first time.

http://www.my-webas.com:8080/sap/bc/bsp/sap/zcode/start.htm?sap-
sessioncmd=open

The "close" value endsarunning BSP application. On closing, the brow-
seris directed to an empty page. Closing the browser has the same effect
as entering the transaction code /n in the SAP frontend.

http://www.my-webas.com:8080/sap/bc/bsp/sap/zcode/start. htm?sap-
sessioncmd=close

» sap-exiturl
The sap-exiturl parameter retrieves the URL address specified.

Combining this parameter with sap-sessioncmd makes the applica-
tion easier to close. If the current BSP application is explicitly ended in
the Web browser and you want to go to a destination page, the call
could look something like this:

http://www.my-webas.com:8080/sap/bc/bsp/sap/zcode/start. htm?sap-
sessioncmd=close&sap-exiturl=logout_success.htm

» sap-theme
This parameter specifies the theme used for the BSP page called and
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therefore affects the overall appearance of the application. A theme
can be described as a collection of replacement definitions for MIME
objects.

A theme defined as the default for a BSP application is therefore over-
ridden.

http://www.my-webas.com:8080/sap/bc/bsp/sap/zcode/start.htm?sap-
sessioncmd=open&sap-theme=vip_customer

» sap-themeRoot
This parameter defines paths to other locations where style sheets can
be found.

» sap-syscmd
The nocookie value ensures that the session cookie is not saved on the
client but is transferred as part of the URL instead. The session cookie
is then concealed in the URL mangling code.

http://www.my-webas.com:8080/sap/bc/bsp/sap/zcode/start. htm?sap-
syscmd=nocookie

» sap-htmlb-design
This value allows you to switch between different HTMLB design vari-
ants. CLASSIC, DESIGN2002 and DESIGN2003 are possible values.

» sap-domainRelax
This value initiates the use of domain relaxing.

» sap-accessibility
When this parameter is activated, an automatically activated checkbox
appears on the logon screen to assist the visually impaired in entering
details.

The system parameters below are used to control the various logon
parameters on the SAP Web Application Server.

» sap-client
This parameter defines the clients on which a logon to the SAP Web
application server takes place. A client which is specified here over-
rides the pre-defined default client. If the client does not exist in the
system, an error message will be issued.

» sap-user
The parameter sap-user ensures that the logon to the system is carried
out under the name specified. If the user does not exist in the system,
an error message will be issued.
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» sap-password
The parameter sap-password transfers the password for logging the
user on. If the password is not correct, an error message is issued.

The password should never be used in a URL query string. Firstly there
is a transfer in plain text (HTTP) and secondly, these URL strings are
stored temporarily in the cache and could in theory be accessed by
third parties.

» sap-language
This parameter specifies the logon language. This means that e.g.
another available language version of the BSP application can be
loaded onto the system. The default logon language is then overrid-
den.

An example of the entire logon process for an English-speaking user
might look something like this:

http://www.my-webas.com:8080/sap/bc/bsp/sap/zcode/start.htm?sap-
sessioncmd=open&sap-theme=vip_customer&sap-client=100&sap-
language=en&sap-user=en_george

As the password is not part of the query string, this component is missing
from the URL for complete authentication. A corresponding pop-up win-
dow will appear to add the missing data.

Another part of the URL is what is known as URL-mangling code. This code
is generated by the server and is given in brackets. The coded values con-
tain various logon, session, and theme settings for the called BSP applica-
tion.

An example of mangling code might be:

http://www.my-webas.com:8080/sap(bD1kZQ==)/bc/bsp/sap/
zcode/start.htm

3.3.3 Event Handler-Controlled Processing

The BSP application processing flow conforms to a permanently defined
scheme. The general flow logic is therefore constant, regardless of
whether it is for simple address management or a complex task manage-
ment process with integrated availability check via a backend system. A
BSP application normally consists of multiple BSP pages (pages with flow
logic). The user starts the application on an entry page and then navigates
through the application to the various BSP pages. At some point, the user
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exits the application. The individual steps in this processing flow are (as in
Figure 3.17):

» Start of the BSP application

» Creation and display of the requested BSP page

» Response to user inputs and navigation as required

» Exiting the BSP application’?

Creation and w| BSP page2 5:\‘

display of page

: P End

; - | _End
Start BSP page 1 {_ Navigation (Redirect) v BSP page 4

: Processing of N -

user interactions \‘\‘ ,,/”
and initiation of ! BSP page 3

navigation

BSP Application

Figure 317 Processing Flow and Navigation in BSP Applications

These different steps are covered below in depth. Firstly two important
aspects must be considered in more detail—the event handler and the
status model used the BSP application and the BSP page. These two points
have a significant impact on the application processing flow. The event
handlers have already been covered in brief in section 3.3.1. These han-
dlers are available at specific times to process a BSP page. During these
processing times, separate program logic can be executed to implement
very specific tasks within the processing logic of a page. The processing
flow, in particular running through the various event handlers, is also
affected by the status model currently active for the application in ques-
tion. The status models supported in the SAP Web Application Server are
explained below.

Status Model for BSP Applications

There are two status models available for use in BSP applications: stateful
und stateless. This functionality is provided by the ICF which supports
both operating modes in the server role. A running BSP application is
known as a BSP session. In section 3.3.2, we said that the start and end of

13 Exiting a BSP application is only of interest in the stateful model. This stateful
model is explained in more detail below.
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a session can be influenced from outside by the user. The end of a BSP
session can also be initiated by the application itself and by the Web
browser being closed. The important thing to note here is the separation
between the BSP and browser session. A browser session can only be
ended by closing the browser.

A stateful BSP application is—as with a traditional SAP transaction with
SAP GUI screens—executed across all user interactions in a single context
(roll area). The application context is therefore maintained throughout
the response. As the application continues to run, the corresponding
context is rolled into the work process. This means that data entered by
the user while running the application or that has been determined by
the application itself, is maintained throughout the entire duration of the
session. With stateful applications the data is stored by the application
class. Figure 3.18 illustrates the stateful model. In this process a separate
session is provided in the SAP Web Application Server for each session of
a Web browser. This session contains the application context and is avail-
able for multiple request/response cycles. The dark blocks of different
lengths in the graphics represent user activities. These are the points at
which the resources of the servers are actually being used.

i
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Figure 318 Stateful Model in the SAP Web Application Server

The statelessness of the HTTP protocol is a problem when implementing
this action. There is no implicit mechanism for assigning independent
requests from a common logical session to a context, for example. The
BSP runtime environment solves this problem using session cookies. To
do this, a multi-digit session ID is generated and a unique stamp is added
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to each request. This means that the requests can then be identified as
part of a specific session. The name of the session cookie stored on the
client side is sap-contextid and is valid to the end of a session (the
browser session 1D corresponds to the BSP session ID here). The assign-
ment is made via the URL of the BSP application. This means that a BSP
application can only be executed once at a specific time within a browser.
Another BSP application has a separate session cookie and can be oper-
ated in parallel in the same browser. The same BSP application can be
executed by multiple users and browsers any number of times.

The stateful model has a range of advantages and disadvantages to be
considered:

Programming stateful BSP applications is relatively straightforward. Once
data has been acquired at great cost, it can be stored in the attributes of
the application class. On the next page, this data can simply be re-
accessed. Costly database accesses can therefore be kept to a minimum.
This means that it is not necessary to re-read large quantities of data,
which could result in significant improvements in performance on the
server side. In addition, the network load is minimized thanks to fewer
requests to the backend systems.

However, consideration needs to be given to the fact that it is very easy to
distinguish between the state within the application and the state a user
adopts on the basis of his user interface. A simplified example of this is
using the browser button. These client-side actions are not necessarily
forwarded to the server. Possible inconsistencies should be picked up on
here and the client and server should be "re-synchronized."

However, the simplified programming means that each session of the rel-
evant context needs to be saved. As the number of sessions is at least the
same as the number of users (in the same way as the SAP GUI), a much
greater load is normally generated on the SAP Web Application Server
than with the stateless model. This places increased demands on the
memory resource in order to be able to execute a variety of sessions in
parallel. If the available memory space is exhausted no further users will
be accepted, they will be rejected from the system! If the user does not
explicitly end the BSP application, resources in the system are also
blocked for unnecessarily long periods of time. If the user simply goes to
another page, for example, the session in the SAP Web Application Server
is maintained. In these cases, the Web browser does not automatically
log off from the system. The context is retained here and is only released
after a specific amount of time.
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The time period for an auto-logoff from the SAP Web Application Server
is specified in a timeout parameter in the instance profile.

Contrary to the stateful model, in the stateless model, SAP Web Applica-
tion Server resources are not blocked for unnecessarily long periods of
time. After processing a request, all occupied resources (application con-
text) are released again immediately. A new application context (roll area)
is created for each request and is rejected after the response.'* Resources
are therefore directly used only during the processing of a request. This
conservative use of the resources makes the stateless model ideal for
implementing Web applications with a number of parallel accesses,
because it provides good scaling of the SAP Web AS. This concept is illus-
trated in Figure 3.19. This shows that for each access to a Web browser,
the resources for processing the request are only used for a short time on
the server.
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Figure 319 The Stateless Model in the SAP Web Application Server

The disadvantage of the stateless model is that in releasing the application
context, data is read several times and needs to be prepared. The memory
advantage is therefore unfortunately offset by runtime losses. The use of
different techniques means that data can still be recovered in the stateless
situation via requests. These include:

14 In stateless mode, the very first session ID is used to identify the associated brow-
ser session.
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» Hidden form fields

These hidden form fields are transferred when sending a form, but are
invisible to the user. These are input fields with the type=hidden
attribute.

» Client-side Cookies
The data is temporarily stored in small text files; certain restrictions
need to be considered (see Section 3.2.5).

» Server-side cookies
The data is not located on the client-side but on the server. Unlike cli-
ent-side cookies there are no size restrictions (see Section 3.2.5).

» DB tables

Another option is to store the data in a DB table specifically created for
this purpose. This allows you to standardize the tables as you wish, and
increases the performance for accesses. The disadvantage is the in-
creased amount of programming work.

Now that the two state models have been described, we'll explain how to
set up your mode of preference. This can be set up either during devel-
opment or during runtime. If nothing is set, the BSP application will
always work in the stateless mode (default setting).

During development the required mode can be set up on the Properties
tab of a BSP application (see Figure 3.20).

¢ Naigation |

Properties

Short Description Internal Test 00 (Base functionality BSP Runtirme)
Created By SAP Created on 11.01. 2881
Last changed by SAP Changed On 17.10.2001
Fackage SBEP_TEST

Original Language DE

Internal narme IToe

Initial BEF defaulthim

Application Class CL_BSP_APP_ITER

Theme

] Stateful

[] Supports Portal Integration

Figure 3.20 Setting a BSP Application to "Stateful”
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However, individual BSP pages of a BSP application can be set to “state-
less" or "stateful". This is illustrated in Figure 3.21. As you can see from
the illustration, various settings can be made relating to the life cycle (in
stateful mode). These include:

» Until Page Change
The page is destroyed after each individual request.

» Request
The page is destroyed afer each individual request. In other words, it
exists only for the duration of the session.

> Session
The page is destroyed at the end of the session.

Event Handler Preview

Froperies Layout Fage Aftributes Type Definitions

Description Basic Test Page Containing ABAP Scripting
Mirrie Type testihtrnl as
Compression Mane =]

[] w0 Script Code
FPage Type

O Wiew

@ Page with Flow Logic

Contraller Class

() Page Fragment

Error Handling
[] Is Error Page
Asgszigned Error Page

Status

@ Unchanged

() Stateless from Now On
) Stateful fram Mowe On

Lifetime Until Page Change B

Caching

Browser Cache Sec.

Server Cache Sec. [ Browser-Specific =

ainl

Figure 3.21 Setting BSP Pages to "Stateful" or “Stateless”

You can also switch between stateful and stateless during the runtime
(dynamic). To do this there is the runtime object, relating to the IF_BSP_
RUNTIME interface . The setting is made by setting the attribute value to
keep_context. This attribute can adopt the values "0" and “1." The
example below sets the stateful and stateless modes:
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runtime->keep_context = 1. " set application to
stateful

runtime->keep_context = 0. " set application to
stateless

These settings override any definitions made from the development envi-
ronment.

The Event Handlers

The event handlers represent the event concept of BSP pages. A range of
pre-defined handlers passed through in a specified sequence when
processing a page. These are:

» onCreate

This handler is called when a page is first opened, and is used for the
one-off initialization of objects and data required on the page. The
handler is always called when a BSP class is generated. The handler is
called precisely once in stateful mode when generating the page. In
the stateless mode, the page object is re-initialized each time—in
other words, the handler is called anew each time. If you are using the
stateful mode without explicit navigation and are simply running
through the page once more, the page instance is retained. The han-
dler is then not passed through again.

» onRequest
This handler is called at each access (request) to page. It is used to
restore internal data structures from a request.

» onInitialization
This handler is used for data retrieval. Ideally this data is saved in page
attributes and is then also available in the layout. In addition, any pro-
grams can be called. This handler is triggered after the onRequest han-
dler.

> onLayout
This is a hidden event handler. No code can be added. The layout of
the page is rendered and the HTTP data flow generated for the
response.

» onManipulation
This event handler permits the subsequent manipulation of the http
data flow. It is processed once the layout elements of the page have
been generated. This handler is rarely used.
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» onInputProcessing
The task of this handler is to manage user inputs, input checks, and
navigation (on the same page or subsequent pages). Certain require-
ments need to be met for this handler to be triggered.

» onDestroy

This handler is called immediately before deleting a page instance. Fol-
low-on actions can then be carried out here for a page. It is the oppo-
site to the onCreate handler. In the stateless mode onCreate and

onDestroy are passed through for each request/response cycle. In
stateful mode this handler is not called for each cycle, only when the
system changes to stateless mode.

There are certain global runtime objects available within each event han-
dler. These objects permit e.g. access to the request object, the
response object or permit navigation between the BSP pages via the
navigation object. An overview of these available objects and their
meanings can be found in Table 3.5.

Object
runtime

application

page_context
page

request
response
navigation
event_id

messages

Meaning
BSP runtime information

Attributes and methods of the
application class

Page context objec‘c1

BSP page information

Access to the request object
Access to the response object
Data transfer and navigation
User interaction

2
Treatment of error messages

Interface/Class/Type
IF_BSP_RUNTIME

separate class of derivative of
CL_BSP_APPLICATION

IF_BSP_PAGE_CONTEXT
IF_BSP_PAGE
IF_HTTP_REQUEST
IF_HTTP_RESPONSE
IF_BSP_NAVIGATION
STRING

CL_BSP_MESSAGES

1 The page_context object is a framework of a BSP and only plays a role in connec-
tion with the BSP extensions.

2 The message object is an attribute of the page object.

Table 3.5 Global Runtime Objects of a BSP Application

Table 3.6 provides a summary of which objects are available in which
event handlers.
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Event handler Available global objects
onCreate runtime, application, page_context, page (messages)

onRequest runtime, application, page_context, page (messages),
request, navigation, event_id

onInitialization runtime, application, page_context, page (messages),
request, response, navigation

onManipulation runtime, application, page_context, page (messages),
request, response

onInputProcessing runtime, application, page_context, page (messages)
request, navigation, event_id

onDestroy runtime, application, page context, page (messages)
(not available)

Table 3.6 Global Runtime Objects in Event Handlers

The Processing Sequence

To start the application, enter the relevant URL into the address line of
the Web browser. This address identifies the BSP application to be
started. The start features of an application (BSP session) can be config-
ured with various URL parameters, as already shown. Entering the URL
results in a HTTP-GET-request that is sent to the BSO runtime. The BSP
runtime then determines the appropriate BSP application and the
requested BSP page. Depending on the setting, a logon to the SAP Web
Application Server may be necessary.

Within the BSP runtime environment (BSP engine) the requested BSP
page is processed, its components are passed through, and the corre-
sponding processing steps are triggered according to the programmed
logic. The result is a Web page that is sent to the initiator as a response
object. The generation process takes place in different phases. In this
process, events are run through in a specific sequence. The programmer
has limited influence over this sequence. These events are represented by
event handlers that carry out different tasks. The processing flow of a BSP
application—in particular running through the various event handlers—is
also affected by which status model is currently active. Figure 3.22 pro-
vides an overview of the schematic process flow (both for stateful as well
as stateless).

When the page is called, the BSP runtime first determines whether or not
there is already a page object for this BSP page. If this is not the case, the
onCreate event handler is run. This generates the page object or an
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instance of it. From the developer's point of view, this handler can be
used to initialize data or to generate required objects.

In the next step, any existing auto page attributes are transferred.

Instance of page does notexist x Instance of page does not exist
>

Create page object

onCreate

7*1

Set Auto attributes

User events _ ~ ) Navigation Browser
F b 1 redirect
Process page 4 4

User dialog l
Y Y No

No navigation

: v
Generate page | Evaluate navigation
output H

Keep page instance

Destroy page object

Figure 3.22 The Basic Processing Flow of a BSP Page

The onRequest event handler is then called. This handler is called on each
request to a page. It is used to restore internal data structures from the
request.

A decision now needs to be made on whether a user interaction has
taken place. If this is the case, the onInputProcessing event handler is
called; otherwise, the onInitialization event handler. Firstly we'll take
a look at the situation without user interaction.

The onInitialization event handler is used to acquire the necessary
data. This data may originate from many different kinds of sources (e.g.
from DB tables, via function modules, BAPIs, etc.).

The onLayout phase is processed once the necessary data has been
acquired. The design and the presentation of the page that the user sees
are specified here. In other words, this involves the preparation and for-
matting of the requested pages. A page consists of static (e.g. HTML) and
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dynamic (server-side scripting) parts. Whereas the client-side scripting
(e.g. JavaScript) is returned unfiltered to the client, the server-side script-
ing (ABAP) is processed and transformed into coding that the browser can
understand. The result is a serialized HTTP data flow.

One option for manipulating the HTTP data flow is the onManipulation
event handler. This event handler is called after the onLayout event han-
dler.

In the stateless case, the generated page object is destroyed again. In
order to carry out any concluding work (e.g. saving the data in a server-
side cookie), the onDestroy event handler is available.

This HTTP data flow is then sent to the initiator. The requested Web page
then appears in the user's browser.

Only displaying the page however is not sufficient. The user should be
able to input data, make selections or simply navigate to another page. So
that this is possible, the relevant user interactions (e.g. via mouse and
keyboard inputs) should be accepted and processed accordingly. The
result could be a new Web page, the updated output page or even an
error message, depending on the programmed logic. These user inputs
are processed by the onInputProcessing event handler. If this type of
user interaction has taken place, after onRequest the onInputProcessing
event handler is called instead of onInitialization.

The onInputProcessing event handler is used to check incorrect inputs,
the forwarding of attributes and the determining of follow-on pages for
further navigation. If no follow-on page has been specified, the onIni-
tialization event handler of the page is used to continue (navigation
within the BSP). If, on the other hand, a follow-on page has been defined,
the user will navigate automatically to this new BSP page. The follow-on
page can be determined from the navigation structure or specified in the
program code."® The page requested is then created according to known
processing flow and is output in the user's browser. A user action can
now be made and the processing flow is re-started. With each navigation
the underlying page object is destroyed again. In order to trigger the
onInputProcessing event handler is triggered, a range of specifications
needs to be observed during development. These are covered in Section
5.5.

15 Within this event handler, you can also determine a follow-on page dynamically
by reviewing the usage details. You can find more information on this later in
Chapter 5.
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The processing flow is very similar to the stateless situation, so we will
only cover the differences here. The most important feature is that the
page object is retained® for the entire duration of a session. When a BSP
is first called, the onCreate event handler is called exactly once. If a nav-
igation action is carried out within the BSP, the page object remains and
onCreate will not be called again. The onDestroy event handler is only
called if the system changes to stateless mode in the meantime. Other-
wise processing takes place in the stateless situation.

A stateful BSP application can be exited in two ways. The first option is to
append special system parameters to the URL. The sap-session-
cmd=close parameter ends the application. These special URL system
parameters are described in section 3.3.2. With the second option, a
timeout mechanism ends the session. If a BSP application is idle—that is,
if no more actions are being carried out that result in another
request/response cycle—a timeout intervenes after a time specified in the
instance profile. The timeout also occurs if the Web browser is closed
without the BSP application's being explicitly closed first. The SAP Web
Application Server does not recognize when the Web browser is closed.
This needs to be taken into account in the implementation.

A local ABAP class is generated from a BSP page during the runtime. The
page layout and the various event handlers are methods of this class. The
server scripting contained in a page is translated into the code of the lay-
out method generated. The page attributes are also translated into
parameter methods of the generated class.

3.3.4 Model View Controller Design Pattern

In software development a design pattern is—in the broadest sense—a
written document describing a general solution for a problem that crops
up continually in a general form in many different types of project. Pat-
terns provide a formal description of the problem, the solution and other
factors. In object-oriented development a pattern of this type may con-
tain descriptions of objects and classes including their individual compo-
nents and dependencies. A collection of these patterns is called a pattern
framework.

16 The life cycle of a page object can be specified on the page level, request level, or
for the entire session.
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The MVC design pattern describes a methodology to connect the
userface with the underlying data model in an efficient manner. It is
widely distributed in languages such as Java, Smalltalk, C and C+.

The MVC design pattern contains a clear separation between the process
flow, application logic (data model), and presentation logic. These three
areas are formally divided using the three objects Model, View and Con-
troller. This means that complex BSP applications can be divided into log-
ical units. This has various advantages. Changes to the user interface have
no effect on the application logic. Conversely, however, data can be pre-
sented multiple times in different display formats simultaneously. Clever
update mechanisms change the data for an update in all displays.

Interaction of the M\VC Components

The components have already been introduced in brief in section 3.3.1,
but are explained here once more to make things clearer.

» Model
The model represents the logical data structure of the data underlying
the application. For example, it provides methods including backend
services for data collection and processing. This component is usually
responsible almost exclusively for implementing the application logic
(business logic) and therefore does not contain any user interface
information.
A model may have several Views that are realized using the relevant
view pages.

» View
Views in typical applications consist of collections of classes for the
representation of the graphical elements of the user interface, such as
buttons, menus, and dialog boxes. Views enable the visualization of
user interface elements.

In the SAP Web Application Server views are implemented as concrete
characteristics of BSP pages. They contain HTML coding and ABAP for
rendering the user interface.

To visualize the status, a view either sends queries to the model or the
model informs the view of possible status changes. The view displayed
to the client forwards actions by the user, such as clicking on a Submit
button, to an assigned controller.

17 It is this that entitles the MVC model to call itself a design pattern. A basic
requirement here is the level of distribution.
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attributes are filled by the controller. Data binding permits attributes of
the model classes that have been defined via page attributes, such as
fields, structures and tables, to be called directly and also rewritten.

@ Views have neither event handlers nor auto page attributes. Page

» Controllers

Controllers are the classes that establish the link between the Model
and the View. They implement the decision-making process for
responding to user inputs and control the process flow. Input data
from the user accepted by the View is forwarded to the model here
and triggers changes to the application data using the relevant method
calls. The controller then causes Views to be executed, or changes the
View's status.

The following points should be taken into account when using control-
lers:

Controllers are either derived from the base class CL_BSP_
CONTROLLER2 (see Appendix A.3) or other controllers. This is easiest
to achieve, as Figure 3.23 shows, via the forward navigation when
creating a View.

Propetties Layout Page Attributes Preview

Description wigw gxample

Mime Type textihtml

Compression Mone )
[] Wi Script Code

Fage Type

@ view Contraller Class ZCL_MY_CONTROLLER

O Page with Flow Lagic
) Page Fragment

Errar Handling
[] Is Error Page
Aszszigned Error Page

Transfer Options
[] Delta Handling

Created on CRA 13.04. 2003
Last Changed on  GRA 13.04.2003
Package $THP

Figure 3.23 Creating a Controller via Forward Navigation
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Controllers can only control views from their own BSP application.
However, the controls can be transferred to controllers from other
applications.

The life cycle of a controller is restricted to one call by default. By
using the ID, the life cycle is taken from the settings of the controller
properties. This facilitates a lifecycle session ora change of control-
ler.

Redirects are also possible using controllers.

Controllers can be reached from outside via a URL. They possess the
ending .do. A typical could also look like the following:
http://www.my-webas.com/sap/bc/bsp/sap/zcode/
start.do?sap-client=100

Figure 3.24 shows a schematic view of the connection between the
Model, View and Controller components.

Request

Controller

N
. Set

ol — Data flow
Response View
------ - Control flow

Figure 3.24 Schematic Interaction of the MVC Components

Implementation Examples

Figure 3.17 illustrates navigation in an example BSP application with flow  Simple

logic. In a BSP application using the MVC Design Pattern, the display in imPplementation
Figure 3.25 would apply in the same way. Each of the BSP pages has

implemented all three components. The Views are each called directly by

their assigned Controller. It is possible to navigate between the BSP pages

via redirect. It is also possible to assign several Models or Views to each

Controller. Here you can see that "mixed mode" with typical BSP pages is

also possible.
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BSP Application

Figure 3.25 Simple BSP Application with MVC

Multiple views A Controller can control multiple Views in succession. With the corre-
sponding flow control, it can also call these selectively. This is illustrated
in Figure 3.26.

direct call

direct call

Controller

direct call

BSP Application

Figure 3.26 Multiple Views per Controller

Flexibility ~The flexibility is reflected in particular when combining the two previous
”;ii:gif)eu’:;i: options. In this process a superior central controller controls the distribu-
tion (this main controller does not require a separate view). Figure 3.27

illustrates this form of implementation.

Itis also possible to generate a BSP page dynamically from multiple views.
This form of componentization is not very easy to manage, however. Fig-
ure 3.28 illustrates this method of using controllers.

Naturally controllers from other applications can also be called. The
examples show that there is a variety of combination options permitting
virtually every conceivable implementation form. In addition, with all
these combinations, BSP pages can be linked to the flow logic.
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Figure 3.27 A Main Controller Controls the Central Distribution

View 1
Controller
Controller i1 |4~~~
4 Component 2

Controller 12

v

View 12

BSP Application

Figure 3.28 Making Components of BSP Pages with MVC

Combining MVC with Previous BSPs

The techniques for the BSP application programming model, when
understood with the following rules, contribute to form the newly inte-
grated MVC design pattern:

» Views can only be called by controllers. Exception: A call as an error
page permits direct usage of a view.

» Controllers can call a controller using the call tag or the goto tag.
However, they cannot call any pages using these tags.

» Transfers of pages to controllers and back may take place using redirect
via the navigation methods.
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In a BSP application, both pages with flow logic and controllers and views
may be present.

Advantages of the MVC Design Pattern

The use of the MVC design pattern requires a certain amount of imple-
mentation work. This work is rewarded with the corresponding advan-
tages:

» Maintainability
Thanks to the clean division of the presentation logic, flow control, and
application logic, the structure is simplified. This means maintenanceis
simpler. Designers can focus on the design, and application designers
on the application.

» Performance
The targeted use of the goto navigation reduces the number of
required redirects and continues to use the same work process, which
frequently saves resources.

As the MVC design pattern is only a concept, it is brought into "being" by
conscientious implementation. A lack of distinct division eliminates any
advantages of the concept. It is therefore advisable to reach a general
concensus in development teams when faced with a difficult task for
implementation.

You should very carefully consider the increased amount of work
required. The more complex a project or the more complex the require-
ments placed on a BSP application become, the more beneficial it is to
use the MVC design pattern.

3.3.5 Waeb Dynpro

A major innovation came with the introduction of the Web Dynpro con-
cept with SAP Web Application Server 6.40 for ABAP (see Figure 3.29).
This generic concept permits the platform-independent creation and exe-
cution of modern Web-based interfaces by using graphic tools and pro-
gramming.

The Web Dynpro model is characterized by a clear componentization,
which ensures a high reusability of the individual components and sim-
pler development and maintainence.
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Figure 3.29 Web Dynpro Technology

The Web Dynpro technology offers the following advantages:

vV v . v.v .y

tools

Support of stateful applications

Support of a structured design process

Automatic data transport through data binding

Syntax checks during development runtime

>
>
» Automatic entry checks
>
A

Declarative and graphic tools make implementation easier

Strict separation of layout data and business data (MVC)
Reusability and better maintenance by using components

Easily implemented layout changes and navigation in Web Dynpro

simple concept ensures high general validity and platform indepen-
dence of the interfaces: All elements of a Web application are generally
written in XML. This XML description generates different rendering meth-
ods according to the runtime environment. The result is then transferred
to the client. The main advantage of this principle lies in the indepen-
dence of the runtime environment used and in the increased flexibility of
connections to different clients.

To ensure this, the description of interface contents is based on metadata.
From the model composed of the user interfaces, the associated code can
be generated "at the touch of a button.” This is the programming of pre-
viously defined events in the presentation logic requiring the addition of
a separate application logic.
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Three different server code languages are supported. These include an
ABAP code for the ABAP personality as well as Java code for the Java per-
sonality of the SAP Web Application Server and also C++ for the .NET
environment. In addition, SAP provides a Dynpro converter that converts
existing Dynpros (semi-) automatically into Web Dynpros. The common
factor in the applications generated is that they are stateful, i.e. that ses-
sion administration is a component of this concept. The user interface is
modelled and developed using the MVC concept already described.

Until this point the server-side framework (SSF) for the Web Dynpro
technology that runs on the SAP Web Application Server has been
described. On the client-side, modern browsers can also use a Client-Side
Framework (CSF) (see Figure 3.30).

CSF

Layout metadata / Intelligent browser
HTML ]—’ Simple browser

Context data

SSF <

Web Dynpro runtime

WML, }4’ Small device

Figure 3.30 Server-Side- and Client-Side-Framework

This framework runs in the Web browser and is based on HTML tem-
plates, which are enhanced with JavaScript and Cascading Style Sheets.
Web Dynpro checks in real-time if the client called (PDA, Desktop etc.) is
compatible with this framework and sends the corresponding content as
necessary.

The use of the client-side framework presents a variety of advantages. On
the one hand the application becomes more user-friendly and has
enhanced performance. The former is achieved on the one hand through
concepts such as Drag & Drop, direct input checks such as field and value
tools and on the other hand through delta handling. In this process, only
data which have actually been changed for screen updates is transferred
between the server and the client. This considerably reduces the band-
width required.

The Web Dynpros development tool, which is called the Web Dynpro
Explorer is completely integrated in the ABAP workbench.
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The Web Dynpro Concept provides a range of predefined interface ele-
ments for creating Web interfaces. These various objects contain general
user interactions as well as interface configurations. The various elements
are grouped and compiled into libraries. They are independent from the
frontend and the underlying application platform. The following libraries
are available or predefined for the ABAP stack:

» Standard
This contains various interface elements to build the basic structure of
a Web page. This includes buttons, input fields, tables, graphics, trees,
scroll containers etc.

» Office Integration
This currently contains an element that allows you to link Excel and/or
Word documents in a Microsoft view. This happens based on ActiveX-
Controls.

» Business Warehouse
Reports are linked here.

» Business Graphics
These elements permit on the one hand graphic charts to be linked and
on the other hand card contents to be displayed.

» Adobe
This provides an element, which links interactive PDF form on a Web
page.
At the time of going to print the Web Dynpro concept had already been
integrated into SAP Web Application Server 6.40, but was only released
however for the J2EE Engine. We are presuming that Web Dynpro will
also be released for future ABAP in future service packs. Due to further
anticipated changes and expansions we will not discuss Web Dynpro in
further detail in the practice chapter either.

3.4 Including Mobile Clients

As you have already learned, the client PC on which a Web browser is
running is the central presentation layer in the foreground. At the same
time the use of mobile terminals for business applications is becoming
increasingly important. These mobile devices form the presentation layer
for what is known as mobile business. Mobile business covers the non-
location-specific procurement, processing, and provision of information
of all kinds. Mobile business permits the processing of business and com-
munication processes using mobile devices, suitable services, and net-

Including Mobile Clients

User interface
libraries
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Mobile business
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